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APPENDIX 4

TUMOR INVENTORY





TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILIr.A SAND SUBSTITUTES
GROUP: 1

CELL

ADENOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL

ADENOMA~ ISLET CELL

HEMANGIOSARCOMA

CARCINOMA, ISLET CELL

NO TUMORS
NO TUMORS
NO TUMORS

2 TUMORS
ADENOMA, CORTICAL
CARCINOMA, C-CELL

01/04/82 WITH NO TUMORS
10/31/81 WITH 2 TUMORS

CARCINOMA, C-CELL
CARCINOMA, CORTICAL CELL

01/18/82 WITH NO TUMORS
01/18/82 WITH NO TUMORS
09/08/81 WITH NO TUMORS
01/18/82 WITH NO TUMORS
01/12/81 WITH NO TUMORS
11/06/81 WITH NO TUMORS
11/05/81 WITH NO TUMORS
01/18/82 WITH 1 TUMOR

-17242 DIED ON 01/18/82 WITH
1724~ DIED ON 12/19/80 WITH
17244 DIED ON 02/09/81 WITH
17245 DIED ON 01/18/82 WITH

ADRENALS
THYROID

17246 DIED ON 01/18/82 WITH NO TUMORS
17247 DIED ON 12/28/81 WITH 1 TUMOR

PANCREAS
17248 DIED ON
17249 DIED ON
17250 DIED ON
17251 DIED ON
17252 DIED ON
172S3 DIED ON
17254 DIED ON
17255 DIED ON

SPLEEN
17250 DIED ON 10/03/81 WITH NO TUMORS
17257 DIED ON 06/26/80 WITH NO TUMORS
17258 DIED ON 06/06/81 WITH NO TUMORS
17259 DIED ON 12/03/81 WITH NO TUMORS
17260 DIED ON 09/15/81 WITH NO TUMORS
17261 DIED ON 11/05/81 WITH HO TUMORS
17262 DIED ON 01/18/82 WITH NO TUMORS
17264 DIED ON 05/31/81 WITH NO TUMORS
17265 DIED ON 01/18/82 WITH-NO TUMORS
17266 DIED ON 09/05/80 WITH NO TUMORS
17267- DIED ON 02/25/81 WITH NO TUMORS
17268 DIED ON 01/18/82 WITH NO TUMORS
17269 DIED ON 01/01/82 WITH - 1 TUMOR

PANCREAS
17270 DIED ON 10/16/80 WITH NO TUMORS
17271 DIED ON 12/29/80 WITH NO TUMORS
17272 DIED ON 01/12/81 WITH ~O TUMORS
17273 DIED ON 01/10/81 WITH· NO TUMORS
17274' DIED ON 01/18/82 I,JITH NO TUMCF:S
17276 DIED ON 12/24/81 I,JITH NO TUMORS
17277 DIED ON 08/01/80 WITH NO TUMORS
17278 DIED ON 01/18/82 WITH NO TUMORS
17279 DIED ON 11/09/81 WITH NO TUMORS
17280 DIED ON 06/15/81 WITH 2 TUMORS

LIVER HEMANGIOSARCOMA
SPLEEN HEMANGIOSARCOMA

17281 DIED ON 01/18/82 WITH NO TUMORS
17282 DIED ON 01/18/82 WITH NO TUMORS
17283 DIF.D ON 12/07/80 WITH 1 TUMOR

ADRENALS
17284 DIED ON
17285 DIED ON

ADRENALS
THYROID

17286 DIED ON 01/18/82 WITH 1 TUMOR
ADRENALS

17287 DIED ON 01/18/82 WITH
ADRENALS

TUMOR
CARCINOMA, CORTICAL CELL
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP; 1

17288 DIED ON 08/29/81 WITH 1 TUMOR
ADRENALS ADENOCARCINOMA

17289 DIED ON 10/31/81 WITH NO TUMORS
17290 DIED ON 01/18/82 WITH NO TUMORS
17291 DIED ON 12/02/81 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: :2

ADENOSGUAMOU
ADENOSGUAMOU
ADENOSGUAMUU

PAPILLOMA

ADENOMA, CORTICAL CELL

POLYP

SARCOMA

POLYP

POLYP

POLYP

TUMOR

TUMOR

TUMOR

POLYP,
TUMORS

ADENOCARCINOMA
ADENOCARCINOMA

NO TUMORS
NO. TUMORS

2 TUMORS
POLYP
POLYP

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

NO TUMORS
6 TUMORS

CM:CINOMA,
CARCINOMA,
CAF:CINOMA,
LEUKEMIA
LEUKEMU
LEUt'EMIr,

ON 01/14/81 WITH NO TUMORS
ON 01/18/82 WITH 2 TUMORS

POLYP
ADENOCARCINOMA

17292 DIED ON 07/28/81 WITH NO TUMORS
17293 DIED ON 09/23/81 WITH 1 TUMOR

STOMACH
'17294 DIED'ON 12/17/81 WITH
1729S DIED ON 01/08/81 WITH
1729~ DIED ON 02/08/81 WITH

LARYNX
LUNG &BRONCHI-APICAL

17297 DIED ON 01/18/82 WITH 3
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-APICAL
LUNG & BRONCHI-CARDIAC

1729a DIED ON 06/10/81 WITH NO TUMORS
17299 DIED ON 10/01/81 WITH NO TUMORS
17300 DIED ON 01/04/81 WITH 1 TUMOR

TRACHEA
17301 DIED ON 01/18/82 WITH NO TUMORS
17302 DIED ON, 01/18/82 WITH 1 TUMOR

LUNG &BRONCHI-LEFT
17303 DIED ON 01/18/82 WITH 2

LUNG &BRONCHI-LEFT
LUN~ & BRONCHI-DIAPHRAGMATIC

17304 DIED ON 09/18/81 WITH NO TUMORS
17305 DIED ON 07/]4/81 WITH 2 TUMORS

LARYNX POLYP
SPLEEN HEMANGIOSARCOMA

17306 DIED ON 02/06/81 WITH NO TUMORS
17307 DIEn ON 06/08/81 WITH NO 1UMORS
17308 DIED ON 05/31/81 WITH 2 TUMORS

LUNG & BRONCHI-LEFT ADENOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA

17309 DIED ON 11/07/81 WITH 1 TUMOR
LARYNX 0

17310 DIED ON 07124/81 WITH 2, TUMORS
LUNG & BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17311 DIED ON 06/09/81 WITH 1 TUMOR
LARYNX

17312 DIED ON 10/20/81 WITH
ADRENALS

17313 DiED ON 01/18/82 WITH,
SPLEEN

17314 DIED ON 10/11/81 WITH
LARYNX

17316 DIED
17317 DIED

TRACHEA
LUNG & BRONCHI-LEFT

17318 DIED ON 01/08/82 WITH
17319 DIED ON 04/07/81 WITH

LUNG & BRONCHI-LEFT
LUNG &BRONCHI-APICAL
LUNG & BRONCHI-DIAPHRAGMATIC
LIVER
SPLEEN
PA/lCF:EAS

"

:1.
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TUI10R INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 2

ADENOSQUAMOUS

CORTICAL CELL
ADENOSQUAMOUS, METASTATIC
ADENOSQUAMOUS
ADENOSQUAIIOUS

r.ORTI CAL CEL L

ADENOSaUAMOUS, METASTAT[e

METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTI~T IC

ADENOCARCINOMA

CARCINOMA, CORTICAL CELL

HEMANGIOSARCOMA

TUMOR
CARCINOMA, ADENOSOUAMOUS

TUMORS
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
POLYF'
LYMPHOMA, MALIGNANT

TUMOR

TUMORS
CARCINOMA,
POLYP
CARCINOMA,

TUMORS·
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,

TUMOR

CARCINOMA,
TUMORS

MELANOMA,
MELANOMA,
HELAflOHA.
MELANOMA,
MELANOMA,
MELANOM

WITH NO TUMORS
WITH 2 TUMORS

NEOPLASM
NEOPLASM

17322 DIED ON 01/18/82 WITH 3
ADRENALS
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC

17323 DIED ON 01/18/82 WITH 4
ADRENALS
THYMUS
LUNG &BRONCHI~LEFT
LUNG ~ BRONCHI-DIAPHRAGMATIC

17324 DIED ON 01/18/82 WITH 1
COl.ON/RECTUM

17325 DIED ON 12/17/81 WITH
LUNG & BRONCHI-AZYGOUS

17326 DIED ON 01/18/82 WITH 4
THYMUS
MESENTERIC LYMPH NODE
TRACHEA
LIVER

17327 DIED ON 04/11/81 WITH 1 TUMOR
. LIVER

17328 DIE~ ON 01/17/82 WITH
ADRENALS

17329 OlEn ON 01/18/82
17330 DIED O~ 12/27/81

LUHG t BRONCHI-LEFT
LUNG & BRONCHI-DIAPHRAGMATIC

17331 DIED ON 05/04/81 WITH 1 TUMOR
LUNG &BRONCHI-DIAPHRA~HATIC

17332 DIED ON 10/27/81 WITH 6
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC
MEDIASTINAL LYMPH NODE

17333 DIED ON 01/18/82 WITH NO TUMORS
17334 DIED ON 04/20/81 WITH 2 TUMORS

LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17335 DIED·ON 08/16/81 WITH NO TUMORS
17336 DIED ON 11/09/81 WITH NO TUMORS
17337 DIED ON 05/18/81 WITH NO TUMORS
17338 DIED ON 11/10/81 WITH NO TUMORS
17339 DIED ON 09/01/81 WITH NO TUMORS
17340 DIED ON 02/16/81 WITH NO TUMORS
17341 DIED ON 04/20/81 WITH 3 TUMORS

LUNG & BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-CARDIAC CARCINOMA. SQUAMOUS CELL
HEART CARCINOMA, SQUAMOUS CELL, METASTATIC
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 3

17342 DIED ON 01/18/82 WITH NO TUMORS
17343 DIED ON 12101181 WITH NO TUMORS
17344 DIED ON 01/18/82 WITH 1 TUMOR

ADRENALS C~RCINOMA, CORTICAL CELL

17345 DIED ON 02/16/81 WITH NO TUMORS
17346 DIED ON 10/13/81 WITH NO TUMORS
17347 DIED ON 01/18/82 WITH NO TUMORS
17348 DIED ON 11/07/81 WITH NO TUMORS
17349 DIED ON 01/18/82 WITH NO TUMORS
17350 DIED ON 11/16/81 WITH NO TUMORS
17351 DIED ON 11/06/81 WITH NO TUMORS
17352 DIED ON 05/16/81 WITH NO TUMORS
17353 DIED ON 06/25/81 WITH 1 TUMOR

LARYNX NEOPLASM

17354 DIED ON 01/18/82 WITH NO TUMORS
17355 DIED ON 05/08/81 WITH NO TUMORS
17356 DIED ON 01/18/82 WITH NO TUMORS
17357 DIED ON 06/21/81 WITH 1 TUMOR

CECUM ADENOCARCINOMA

17358 DIED ON 11/08181 WITH NO TUMORS
17359 DIED ON 11/06/81 WITH NO TUMORS
17360 DIED ON 01104/82 WITH 1 TUMOR

COLON/RECTUM FIBROSARCOMA

17361 DIED ON 02/09/81 WITH 1. TUMOR
STOMACH POLYP

17362 DIED ON 04/15/81 WITH NO TUMORS
17363 DIED ON 01/18/82 WITH NO TUMORS
17364 DIED ON 10/13/81 WITH NO TUMORS
17365 DIED ON 12/09/80 WITH NO TUMORS
17366 DIED ON 12110/81 WITH NO TUMORS
17367 DIED ON 11/12/80 WITH NO TUMORS
17368 DIED ON 06/25/81 WITH NO TUMORS
17369 DIED ON 01/12/82 WI.TH NO TUMORS
17370 DIED ON 01/18/82 WITH NO TUMORS
17371 DIED ON 10/02/80 WITH NO TUMORS
17372 DIED ON 01/18/82 WITH NO TUMORS
17373 DIED ON 09/22/80 WITH NO TUMORS
17374 DIED ON 01/18/82 WITH NO TUMORS
17375 DIED ON 01/10/82 WITH NO TUMORS
17376 DIED ON 01/18/82 WITH NO TUMORS
17377 DIED ON 01/18/82 WITH NO TUMORS
17378 DIED ON 03/24/81 WITH NO TUMORS
17379 DIED ON 11/05/80 WITH NO TUMORS
17380 DIED ON 11/24/80 WITH NO TUMORS
17381 DIED ON 08/17/81 WITH NO TUMORS
17382 DIED ON 12/14/81 WITH NO TUMORS
17383 DIED ON rl/13/80 WITH NO TUMORS
17384 DIED ON 01/18/82 WITH NO TUMORS
17385 DIED ON 10/06/80 WITH NO TUMORS
17386 DIED ON 01/18/82 WITH NO TUMORS
17387 DIED ON 08/14/81 WITH NO TUMORS
17388 DIED ON 12/06/80 WITH NO TUMORS
17389 DIED ON 10/18/81 WITH NO TUMORS
17390 DIED ON 09/28/81 ~ITH NO TUMORS
17391. DIED ON 11/04/81 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARC1NOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITliTES
GROUP: 4

17392 DIED ON 01/18/82 ~ITH NO TUMORS
17393 DIED ON 01/04/82 WITH NO TUMORS
17394 DIED ON 11/06/81 ~ITH 3 TUMORS

LUNG t BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &. BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGHATIC POLYP

17396 DIED ON 04/19/81 ~ITH 2 TUMORS
LUNG &BRONCHI-LEFT ADENOMA
LUNG ~ BRONCHI~DIAPHRAGMATIC ADENOMA

17397 DIED ON 01/18/82 WITH S TUMORS
ADRENALS ADENOMA, CORTICAL CELL
LARYN~ POLYP
LUNG l BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17398 DIED O~ 01/23/81 WITH NO TUMORS
17399 DIED ON OS/23/81 WITH 1 TUMOR

LUNG &. BRONCHI-AZYGOUS ADENOCARCINOMA
17400 DIED ON 06/04/81 WITH 4 TUMORS

LARYNX CARCINOMA,· SQUAMOUS CELL
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSaUAMOUS
LUNG & BRONCHI-OIAPHRAGMATIC CARCINOMA, ADENOSaUAMOUS
LUNG l BRONCHI-CARDIAC CARCINOMA, ADENOSQUAMOUS

17401 DIED ON 05/25/81 WITH 4 TUMORS
. ESOPHAGUS CARCINOMK, ADENOSQUAMOUS, INVASIVE

LUNG t BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &. BRONCHI -0 IAPHRAGMATI C CARC INOMA, ADENOSQUAMOUS
LUNG & BRONCHI -CARDIAC CARCI NOMA, SQUAMOUS CELL

17402 DIED ON 11/22/81 ~ITH 4" TUMORS
STOMACH PAPILLOMA
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSOUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
BRONCHIAL LYMPH NODE ADENOCARCINOMA, METASTATIC
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULAT~S:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 4

ADENOMA

TUMORS
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYHPHOHA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYHPHOMA, MALIGNANT
LYHPHOHA, HALIGHANT
LYHPHOMA, MALIGNANT
ADENOCARCINOMA
LYMPHOMA, MALIGNANT
LYHPHOHA, MALIGNANT
LYHPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT

17403 DIED ON 07/20/81 WITH 16
SALl VARY GLAND
MANDIBULAR LYMPH NODE
ADRENALS
THYMUS
COLON/RECTUH
MESENTERIC LYMPH NODE
LUNG &BRONCHI-LEFT
LUNG 1 BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG t BRONCHI-DIAPHRAGMATIC·
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC
LIVER
SPLEEN
PANCREAS
KIDNEYS

17404 DIED ON 07/15/81 WITH NO TUMORS
1740S DIED ON 03/1S/81 WITH NO TUMORS
17406 DIED ON 07/17/80 WITH NO TUMORS
17407 DIED ON 12/07/81 WITH 4 TUMORS

LUNG &~RONCHI-APICAL ADENOCARCINOMA
LUNG &~RONCHI-DIAPHRAGMATIC ADENOCARCINOMA
KIDNEYS CARCINOMA, TUBULAR
~RONCHIAL LYMPH NODE ADENOCARCINOMA, METASTATIC

17408 DIED ON 04/01/81 WITH NO TUMORS
17409 DIED ON 03120181. WITH NO TUMORS
17410 DIED ON· 06/16/81 WITH 1 TUMOR

LUNG & BRONCHI-LEFT
17411 DIED ON 07/29/81 WITH 2 TUMORS

LUNG & BRONCHI-LEFT 0 CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA

17412 DIED ON 09/20/81 WITH NO TUMORS
17413 DIED ON 07/22/81 WITH 2 TUMORS

TRACHEA POLYP
LUNG &BRONCHI-DIAPHRAGMATIC ADENCCARCINOMA

17414 DIED ON 12/14/81 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

17415 DIED ON 07/15/80 WITH NO TUMORS
17416 DIED ON 03/28/81 WITH 2 TUMORS

LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17417 DIED ON 06/23/81 WITH 3 TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 4

17418 DIED ON 01/18/82 WITH TUMOR
LARYNX CARCINOMA, SQUAMOUS CELL

17419 DIED ON 12/25/80 WITH 1 TUMOR
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17420 DIED ON 10/24/81 WITH 1 TUMOR
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

17421 DIED ON 04/03/81 WITH 1 TUMOR
LUNG , BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS

1742Z DIED ON 07/05/81 WITH 10 TUMORS
ADRENALS ADENOCARCINOMA
COLONIRECTUM ADENOCARCINOMA
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-LEFT CARCINOMA, ADENOS~UAMOUS
LUNG' BRONCHI-APICAL CARCINOMA' ADENOSQUAMOUS .
LUNG l BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG l BRONCHI-CARDIAC CARCINOMA, ADENOSQUAMOUS
LIVF.R ADENOCARCINOMA
KIDNEYS CARCINOMA, ADENOSQUAMOUS, METASTATIC

17423 DIED ON· 06/10/81 WITH 3 TUMORS
LUNa & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17424 DIED ON 08/15/81 WITH 4 TUMORS
MESENTERIC LYMPH NODE SARCOMA
TRACHEA POLYP
LIVER SARCOMA
SPLEEN SARCOMA

17425 DIED ON 01/18/82 WITH 6 TUMORS
STOMACH PAPILLOMA
TRACHEA POLYP
LUNG & BRONCHI-LEFT POLYP
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LIVER ADENOMA, HEPATOCELLULAR

1742~ DIED ON 05/31/81 WITH 3 TUMORS
LUNG & BRONCHI-LEFT CARC1NOMA, ADENOSQUAMOUS
LUNG & BRONCHI-AZYGOUS CARCINOMA, ADENOSOUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC . CARCINOMA, ADENOSQUAMOUS

17427 DIED ON 03/30/81 WITH NO TUMORS
17428 DIED ON 11/07/81 WITH 2 TUMORS

taUJNf BRONCHI-DIAPHRAGMATIC . ~gk~&MA
17429 DIED ON 04/11/81 ~ITH 3 TUMORS

LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-APICAL CARCINOMA, ADENOSaUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 4

17430 DIED ON 01/18/82 ~ITH NO TUMORS
17431 DIED ON 01/18/82 WITH 1 TUMOR

ADRENALS PHEOCHROMOCYTOMA
17432 DIED ON 09/28/81 WITH 2 TUMORS

LUNG t BRONCHI-LEFT ADENOCARCINOMA
LUNG ~ BRONCHI-AZYGOUa ADENOCARCINOMA

17433 DIED ON 05/02/81 WITH 5 TUMORS
TRACHEA CARCINOMA,· ADENOSQUAMOUS
LUNG L BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG t BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
HEART CARCINOMA, ADENOSQUAMOUS, INVASIVE

17434' DIED ON 10/25/81 WITH 2 TUMORS
STOMACH PAPILLOMA
LUNG &BRONCHI-LEFT FIBROSARCOMA

17435 DIED ON 01/18/82 WITH 1 TUMOR
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA

17436 DIED ON 08/26/81 WITH 1 TUMOR
LUNG &BRONCHI-LEFT POLYP

17437 DIED.. ON 11/12/81 WITH 1 TUMOR'
TRACHEA POLYP

1743a DIED ON 11/12/81 WITH 8 TUMORS
TRACHEA ADENOCARCINOMA
ESOPHAGUS ADENOCARCINOMA
LUNG t BRONCHI-LEFT ADENOCARCINOMA
LUNG t· llRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI~APICAL ADENOCARCINOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG & BRONCHI-CARD1AC ADENOCARCINOMA

1743V DIED ON 01/18/82 WITH 2 TUMORS
STOMACH PAPILLOMA
LUNG & BRONCHI-LEFT ADENOMA

17440 DIED ON 08/19/81 WITH 10 TUMORS.
CECUM SARCOMA
ILEUM SARCOMA
COLON/RECTUM SARCOMA
MESENTERIC LYMPH NODE SARCOMA
LARYNX POLYP
LUNG t BRONCHI-LEFT SARCOMA
LIVER SARCOMA
SPLEEN SARCOMA
HEART SARCOMA
CHEST (MASS) SARCOMA
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TUMOR INVENTORY
CO-CARCINOGENICITY OF ,FOUNDRY PARTICULATES;

SILICA AND SILICA ~AND SUBSTITUTES
GROUP; 5

17442 DIED ON 03/24/81 WITH NO TUMORS
17443 DIED ON 09/20/81 WITH NO TUMORS
17444 DIED ON 10/29/81 WITH NO TUMORS
17445 DIED ON 08/29/81 WITH 1 TUMOR

ADRENALS CARCINOMA, CORTICAL CELL

17446 DIED ON 10/03/80 WITH NO TUMORS
17447 DIED ON 10/13/81 WITH 1 TUMOR

ADRENALS CARCINOMA' CORTICAL CELL

17448 DIED ON 11/09181 WITH NO TUMORS
17449 DIED ON 01/18/82 WITH NO TUMORS
17450 DIED ON 12/26/81 WITH 1 TUMOR

MESENTERIC LYMPH NODE ADENOCARCINOMA, METASTATIC
17451 DIED ON 08/04/81 WITH 1 TUMOR

PANCREAS CARCINOMA, ISLET CELL

17452 DIED ON 12/24/80 WITH NO TUMORS
17453 DIED ON 01/18/82 WITH NO TUMORS
17454 DIED ON 11/09/81 WITH NO TUMORS
17455 DIED ON 12/07/81 W1TH NO TUMORS
17456 DIED ON 09/15/80 WITH NO TUMORS
17457 DIED ON 06/14/81 WITH NO TUMORS
17458 DIED ON 02/12/81 W1TH NO TUMORS
17459 DIED ON 08/05/81 WITH NO TUMORS
17460 DIED ON 11/11/81 WITH NO TUMORS
17461 DIED ON 08/05/81 WITH NO TUMORS
17462 DIED ON 11/09/81 WITH 1 TUMOR

PANCREAS CARCINOMA. ISLET CELL
17463 DIED ON 02/05/81 WITH NO TUMORS
17464 DIED ON 01/18/82 WITH NO TUMORS
17465 DIED ON 01/03/82 WITH NO TUMORS
17466 DIEa ON. 01/03/82 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 5

17467 DIED ON 09/15/81 WITH NO TUMORS
17468 DIED ON 10/26/81 WITH· NO TUMORS
17469 DIED ON 10/30/80 WITH NO TUMORS
17470 DIED ON 09/26/81 WITH NO TUMORS
17471 DIED ON 08/03/81 WITH NO TUMORS
17472 DIED ON 11/07/81 WITH NO TUMORS
17473 DIED ON 05/03/81 WITH NO TUMORS
17474 DIED ON 10/30/80 WITH NO TUMORS

,j. 17475 DIED ON 03/04/81 WITH NO TUMORS
17476 DIED ON 07/28/80 WITH NO TUMORS
17477 DIED ON 10/05/81 WITH NO TUMORS
17478 DIED ON· 02/02/81 WITH NO TUMORS
17479 DIED ON 01/25/81 WITH NO TUMORS
17480 DIED ON 10/19/81 WITH NO TUMORS
17481 DIED ON 01/18/82 WITH NO TUMORS
17482 DIED ON 11/24/80 WITH NO TUMORS
17483 DIED ON 06/18/81 WITH NO TUMORS
17484 DIED ON 11/08/81 WITH 1 TUMOR

. STOMACH PAPILLOMA

17485 DIED ON 08/24/81 WITH NO TUMORS
17486 DIED ON 10/16/81 WITH NO TUMORS
17487 - DIED ON OS/29/81 WITH NO TUMORS
17488 DIED O~ 10/10/81 WITH NO TUMORS
17489 DIED ON- 07/15/81 WITH NO TUMORS
17490 DIED ON 08/29/81 WITH NO TUMORS
17491 DIEDO~ 06/09/80 WITH NO TUMORS
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ADENOCARCINOMA

CARCINOMA, ADENOSQUAMOUS

ADENOSQUAMOUS

SQUAMOUS CELL

POLYP

POLYP

TUMORS
CARCINOMA, SQUAMOUS CELL
ADENOMA

TUMORS
CARCINOMA
ADENOCARCINOMA
CARCINOMA, ADENOSQUAMOUS
CARCINOMA. ADENOSaUAMOUS
ADENOCARCINOM

4 TUMORS
ADENOCARCINOMA
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, ADENOSQUAhOUS, METASTATIC
ADENOCARCINOMA, METASTATIC

NO TUMORS
:! TUMORS

POLYP
CARCINOMA, S~UAMOUS CELL

NO TUMORS
6 TUMORS

CARCINOMA'
ADENOMA
ADENOMA
ADENOMA
CARCINOMA'
ADENOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 6

17492 DIED ON 09/15/81 WITH
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
BRONCHIAL LYMPH NODE
RIBCAGE

17493 DIED ON 04/07/81 WITH
17494 DIED ON 09/12/81 WITH

LARYNX .
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &, BRONCHI-AZYGOUS
LUNG r BRONCHI-DIAPHRAGMATIC
LUNG &, BRONCHI-CARDIAC

17495 DIED ON 02/01/81 WITH 1 TUMOR
TRACHEA

17496 DIED ON 07/19181 WITH 1 TUMOR
LUNG &. BRONCHI-LEFT

17497 rilED ON 01/22/81 WITH N~ TUMORS
17498 DIED ON 06/08/80 WITH NO TUMORS
17499 DIED ON 11/20/80 WITH 1 TUMOR

LUNG & BRONCHI-LEFT
17500' DIED ON 09/08/80 WITH NO TUMORS
17501 DIED ON OS/29/81 WITH 5 TUMORS

LARYNX POLYP
TRACHEA ADENOCARCINOMA
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG· & BRONCHI-AZYGOUS CARCINOMA' ADENOSQUAMOUS
LUNG. 1 BRONCHI-DIAPHRAGMATIC CARCINOMA,· ADENOSQUAMOUS

17502 DIED ON 11/18/81 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOMA
LUNG r BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

'.
17503 DIED ON 04/03/81 WITH 5 TUMORS

LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-APICAL ADENOCARCINOMA
LUNG & BRONCHI-AZYGnUS ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG & BRONCHI-CARDIAC ADENOCARCINOMA

17504 DIED ON OS/24/81 WITH 1 TUMOR
TRACHEA

17505 DIED ON 03/11/81 WITH 2
LUNG 1 BRONCHI-LEFT
LUNG &BRONCHI-LEFT

17506 DIF-D ON 06/01/81 WITH 5
LARYNX
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-LEFT
LUNG I BRONCHI~AZYGOUS

LUNG & BRONCHI-AZYGOUS
17507 DIED ON 01/19/82 WITH
17508 DIED ON 02/02/81 WITH

LARYNX
TRACHEA
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POLYP

TUMORS
CARCINOMA, SQUAMOUS CELL
ADENOMA
ADENOMA
ADENOMA
CARCINOMA, ADENOSQUAMOUS

TUMORS
POL YF'
ADENOCARC I NOM~l

TUMORS
F'OL YP
CARCINOMA, ADENOSQUAnOUS

17524 DIED ON 08/06/81 WITH 5
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG 1 BRONCHI-DIAPHRAGMATIC
LUNG & 8RONCHI-CARDIAC

17525 DIED ON 11/10/81 WITH 2
LARYNX
LUNG 1 BRONCHI-AZYGOUS

17526 DIED ON 11/23/81 WITH ~

TF:ACHEA
LUNG 1 BRONCHI-LEFT

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 6

17509 DIED ON 01/19/82 WITH NO TUMORS
17510 DIED ON 05/12/81 WITH NO TUMORS
17511 DIED ON OB/1B/81 WITH 3 TUMORS

TRACHEA POLYP
LUNG & BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI~DIAPHRAGMATIC CARCINOMA' SQUAMOUS CELL

17512 DIED ON 12/0B/81 WITH 2 TUMORS
TRACHEA POLYP
LUNG &BRONCHI-LEFT ADENOCARCINOMA

17513 DIED ON 11/27/81 WITH 7 TUMORS
LARYNX ' POLYP
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOMA
LUNG &BRONCHI-CARDIAC ADENOMA
LIVER HEMANGIOMA
SPLEEN HEMANGIOSARCOMA

17514 DIED ON 01/29/81 WITH 4 TUMORS
ADRENALS ADENOMA, CORTICAL CELL
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI~APICAL CARCINOMA, SQUAMOUS CELL
BRONCHIAL LYMPH NODE CARCINOMA, SQUAMOUS CELL, METASTATIC

17515 DIED ON 12/16/80 WITH N~ TUMORa
17516 DIED ON 03/06/81 WITH 2 TUMORS

TRACHEA CARCINOMA, SQUAMOUS CELL
LUNG &> BRONCHI-DIAPHRAGMATIC ADENOMA

17517 DIED ON, 06/01/81 WITH NO TUMORS
1751B DIED ON 03/10/81 WITH NO TUMORS
17519 DIED ON'Ol/19/82 WITH 2 TUMORS

LARYNX POLYP
LUNG ~ BRONCH1-DIAPHRAGMATIC ADENOCARCINOMA

17520 DIED ON 12/11/81 WITH B TUMORS
LARYNX ADENOCARCINOMA
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOLS
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG ~ BRONCHI-APICAL ADENOMA
LUNG 1 BRONCHI-AZYGOUS CARCINOMA, ADENOSOUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
SPLEEN HEMANGIOSARCOMA
MEDIASTINAL LYMPH NODE ADENOCARCINOMA, METASTATIC

17521 DIED ON 01/05/B2 WITH 3 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-AZYGOUS ADENOMA
SPLEEN SARCOMA, RETICULUM CF.LL

17522 DIED ON 10/15/BO WITH NO TUMORS
17523 DIED ON 02/03/81 WITH 1 TUMOR

TRACHEA
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PAPILLOMA

TUMOF:S
ADENOCARCINOMA, METASTATIC
ADENOCARCINOMA
POLYP
ADENOMA
ADENOMA
CARCINOMA, ADENOSQUAMOUS

ADENOCARCINOMA

4 TUMORS
CARCINOMA, SQUAMOUS CELL, INVASIVE
CARCINOMA, SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL
HEMANGIOSARCOMA

3 TUMORS
PHEOCHROMOCYTOMA
CARCINOMA, SQUAMOUS CELL
ADENOMA

TUMORS
CARCINOMA, C-CELL
ADENOMA
ADENOM
CARCINOMA, ADENOSaUAMOUS

ADENOCARCINOMA

4 TUMORS
POLYP
ADENOCARCINOMA
ADENOMA
ADEHOHA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP~ 6

17527 DIED ON 10/07/81 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOMA

17528 DIED ON 11/09/81 WrTH 5 TUMORS
TRACHEA . POLYP
LUNG &BRONCHI-LEFT ADENOMA
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSaUAMOUS
LUNG &BRONCHr~AZYGOUS ADENOCARCINOMA
LUNG &. BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

17529 DIED ON 11/10/81 WITH 1 TUMOR
LARYNX POLYP

17530 DIED ON 01/16/81 WITH NO TUMORS
17531 DIED ON 07/26/81 WITH 2 TUMORS

LARYNX POLYP
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17532 DIED ON 12/25/80 WITH 1 TUMOR
LUNa &BRONCHI-LEFT

17533 DIED ON 10/21/81 WITH
THYMUS
LUNG t BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
SPLEEN

17534 nIED ON 10/19/81 WITH
ADRENALS
LARYNX
LUNG & BRONCHI-DIAPHRAGMATIC

17535. DIED ON 06105/81 WITH 4
THYROID
LUNG & BRONCHI-APICAL
LUNG L BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

17536 DIED ON 07/04/81 WITH NO TUMORS
17537 DIED ON 10/14/81 WITH 5 TUMORS

TRACHEA POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG 1 BRONCHI~APICAL CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
GALLBLADDER ADENOCARCINOMA

i7538 DIED ON 05/20/81 WITH TUMOR
STOMACH

17539 DIED ON 05/29/81 WITH 1 TUMOR
LARYNX

17540 DIED ON 08/25/81 WITH
TRACHEA
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG t BRONCHI-DIAPHRAGMATIC

17541 DIED ON 11/01/81 WITH 6
MANDIBULAR LYMPH NODE
LARYNX
TRACHEA
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
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ADENOMA, ISLET CELL

ADENOMA, ISLET CELL

ADENOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL

CARCINOMA, METASTATIC

CARCINOMA, ADENOSQUAMOUS

TUMORS
TUMORS
TUMORS
TUMORS
TUMOF:S

WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
IH TH 1 TUMOR

10/04/81 WITH tlO TUMORS
10/29/81 WITH 1 TUMOR
LYMPH NODE
01/07/81 WITH NO
01/19/82 WITH NO
05/19/81 WITH NO
09117/81 WITH NO
01/19/82 WITH NO

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 7

12/08/81 WITH 1 TUMOR17542 DIED ON
ADRENALS

17543 DIED ON 01/19/82 WITH NO TUMORS
17544 DIED ON 11/02/81 WITH NO TUMORS
17545 DIED ON 01/19/82 WITH 1 TUMOR

PANCREAS
17546 DIED ON 01/21/81
17547 DIED ON 10/18/80
17548 DIED ON 07/02/81
17549 DIED ON 01/19/82
17550 DIED ON 01/19/82

ADRENALS
17551 DIED ON 01/19/82 WITH NO TUMORS
17552 DIED ON 02/24/81 WITH NO TUMORS
17553 DIED ON 11/21/81 WITH NO TUMORS
17554 DIED ON 01/19/82 WITH NO TUMORS
17555 DIED ON 01/19/82 WITH NO TUMORS
17556 DIED ON 01/19/82 WITH NO TUMORS
17557 DIED ON 11124/80 WITH NO TUMORS
17558 DIED ON 01/19/82 WITH NO TUMORS
17559 DIED- ON 11/21/81 WITH NO TUMORS
17560 DIED ON 01/19/82 WITH NO TUMORS
17561 DIED ON 01/19/82 WITH NO TUMORS
17562 DIED ON 10/14/80 WITH NO TUMORS
17563 DIED ON 08/08/81 WITH 1 TUMOR

LUNG ~ BRONCHI-LEFT
17564 DIED ON 02/25/81 WITH NO TUMORS
17565 DIED ON 01/19/82 WITH NO TUMORS
17566 DIED ON 01/19/82 WITH NO TUMORS
17567 DIED ON 01/19/82 WITH NO TUMORS
17568 DIED ON 01/15/81 WITH NO TUMORS
17519 DIED ON 01/19/82 WITH NO TUMORS
17570 DIED ON 11/05/81 WITH NO TUMORS
17571 DIED ON 07/29/81 WITH NO TUMORS
17572 DIED ON 09/28/81 WITH NO TUMORS
17573 DIED ON 01/19/82 WITH NO TUMORS
17574 DIED ON 12/12/80 WITH NO TUMORS
17575 DIED ON 01/19/82 WITH NO TUMORS
17576 DIED ON 11/29/80 WITH NO TUMORS
17577 DIED ON 09/09/81 WITH NO TUMORS
17578 DIED ON 01/19/82 WITH NO TUMORS
17579 DIED ON 03/11/81 WITH NO TUMORS
17580 DIED ON 01/19/82 WITH NO TUMORS
17581 DIED ON 01/19/82 WITH NO TUMORS
17582 DIED ON 02/16/81 WITH NO TUMORS
17583 DIED ON 11/14/81 WITH NO TUMORS
17584 DIED ON 01/19/82 WITH 1 TUMOR

PANCREAS
17585 DIED ON
175El6 DIED ON

MESENTERIC
17587 DIED ON
17588 DIED ON
17589 DIED ON
17590 DIED ON
17591 DIED ON
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TUMOR INVENTORY
CO-CARCINOGENICITY- OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
. GROUP: 8

175~2 DIED ON 01/19/82 WITH 3 TUMORS
LUNG &BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-LEFT CARCINOMA
LUNG &. BRONCHI-AZYGOUS ADENOMA

17593 DIED ON 08/26/81 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOMA

17594 DIED ON 01/13/82 WITH 4 TUMORS
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG &, BRONCHI-APICAL ADENOCARCINOMA
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &BRONCHI-CARDIAC ADENOCARCINOMA

1759S DIED ON 07/22/81 WITH TUMOR
LUNG & BRONCHI-LEFT ADENOCARCINOMA

17596 DIED ON, 08/28/81 WITH 2 TUMORS
LUNG &BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC ADENOMA

17597' DIED ON 09/14/81 WITH 4 TUMORS
STOMACH PAPILLOMA
LARYNX POLYP
LUNG & BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-CARDIAC CARCINOMA, ADENOSaUAMOUS

17598 DIED ON 08/20/81 WITH 6 TUMORS
LUNG t BRONCHI-LEFT ADENOCARCINOHA
LUNG t BRONCHI-APICAL ADENOCARCINOMA
LUNa t BRONCHI-AZYGOUS ADENOCARCINOHA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG ~ BRONCHI-CARDIAC ADENOCARCINOMA
HEART CARCINOMAr ADENosaUAMOUS, METASTATIC

17599' DIED ON 10/26/81 WITH 3 TUHORS
LUNG t. BRONCHI-LEFT ADENOCARCINOMA
LUNG 1 BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG· & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17600 DIED ON 09/25/81 WITH 5 TUMORS
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-APICAL ADENOMA
LUNG &. BRONCHI-AZYGOUS CARCINOMAt ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG 1 BRONCHI-CARDIAC ADENOCARCINOMA

17601 DIED ON 01/19/82 WITH TUMOR
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA

17602 DIED ON 03/28/81 WITH NO TUMORS
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CARCINOMA. SQUAMOUS CELL

SQUAMOUS CELL
ADENOSQUAMOUS
ADENOSQUAMOUS
ADENOSQUAMOUS
ADENOSOUAMOUS

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

TUMORS
POLYP
CARCINOMA, ADENOSQUAMOUS
ADENOCARCINOMA

TUMORS
CARCINOMA, ADENOSQUAMOUS
CARCINOMA. ADENOSQUAMOUS

TUMORS
ADENOMA, CORTICAL CELL
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARr.INOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES~

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 8

17603 DIED ON OB/06/81 WITH 3
LUNG & BRONCHI~LEFT
LUNG &. BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

17604 DIED ON 11/10/81 WITH 3
LARYNX
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC

17605 DI~DON 09/23/BO WITH 1 TUMOR
LUNG & BRONCHI-LEFT ADENOCARCINOMA

17606 DIED ON 07/15/B1 WITH 2 TUtlORS
LARYNX CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL

17607 DIED ON OB/19/81 WITH 4 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUN& &BRONCHI~DIAPHRAGtlATIC CARCINOMA, ADENOSaUAMOUS

17608 DIED ON 06/09/B1 WITH 4 TUMORS
LARYNX POLYP
ESOPHAGUS POLYP
LUNG & BRONCHI-LEfT ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17609 DIED ON 03/27/81 WITH 4- TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOMA
LUNG L BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
SPLEEN HEMANGIOSARCOMA

17610 DIED ON 05/05/81 WITH 5 TUMORS
LUNG &"BRONCHI-LEFT CARCINOMA'
LUNG I BRONCHI-APICAL CARCINOMA,
LUNG t BRONCHI-AZYGOUS CARCINOMA.
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA,
LUNG & 9RONCHI-CARDIAC CARCINOMA,

17611 DIED ON· 06/22/81 WITH 2 TUMORS
LUNG &BRONCHI-AZYGOUS ADENOMA
LUNG &BRONCHI-CARDIAC CARCINOMA' ADENOSOUAMOUS

17612 DIED ON 02/02/81 WITH 1 TUMOR
LUNG & BRONCHI-DIAPHRAGMATlf

17613 DIED ON 11/03/80 WITH 2
LUNG L BRONC~I-LEFT
LUNG t BRONCHI-DIAPHRAGMATIC

17614 DIED ON OB/07/81 WITH 6
ADRENALS
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-AZYGOUS
LUNGt BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC
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ADENOM

TUMOR

ADENOMA

TUMORS
CARCINOMA, SQUAMOUS CELL
ADENOMA
CARCINOMA' SQUAMOUS CELL, METASTATIC

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

4 TUHORS
POLYP
ADENOCARCINOMA
CARCINOMA, SQUAMOUS CELL
ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 8

17615 DIED ON .03/10/81 WITH
LUNG 1 BRONCHI-CARDIAC

17616 DIED ON 10/28/81 WITH 4
TRACHEA
LUNG S BRONCHI-LEFT
LUNG S BRONCHI-AZYGOUS
LUNG S BRONCHI-DIAPHRAGMATIC

17617 DIEn ON 09/06/81 WITH 5
LUNG S· BRONCHI-LEFT
LUNG &BRONCHI-APICAL
LUNG S BRONCHI-AZYGOUS
LUNG 1 BRONCHI-DIAPHRAGMATIC.
LUNG &BRONCHI-CARDIAC

17618 DIED ON OB/18/81 WITH 1 TUMOR
LUNG S BRONCHI-DIAPHRAGMATIC

17619 DIED ON 04/11/81 WITH 3
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
HEART

17620 DIED ON 09/20/81. WITH 4
LUNG &BRONCHI-LEFT
LUNG ~ BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-CARDIAC

17621 DIED ON 11/2B/81 WITH
LARYNX
LUNG S BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

17622 DIED ON OS/08/80 WITH NO TUMORS
17623 DIED ON 10/26/81 WITH 1 TUMOR

LUNG L BRONCHI-APICAL
17624 DIED ON 02/04/81 WITH NO TUMORS
17625 DIED ON 09/29/80 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 8

17626 DIED ON 10/06/81 WITH 7 TUMORS
LUNG' BRONCHI-LEFT ADENOCARCINOMA
LUNG , BRONCHI-APICAL ADENOCARCINOMA
LUNG ~ BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG , BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG' BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG' BRONCHI-CARDIAC CARCINOMA, ADENOSQUAMOUS
LUNG 1 BRONCHI-CARDIAC ADENOCARCINOMA

17627 DIED ON 07/29/81 WITH 3 TUMORS
LARYNX POLYP
LUNG , BRONCHI-LEFT ADENOMA
LUNG ~ BRONCHI-DIAPHRAGMATIC ADENOMA

17628 DIED ON 01/19/82 WITH 5 TUMORS
LUNGl BRONCHI-APICAL ADENOCARCINOMA
LUNG , BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG , BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG' BRONCHI-CARDIAC ADENOCARCINOMA
HEART CARCINOMA' ADENOSQUAMOUS, METASTATIC

17629 DIED ON 11/28/81 WITH 1 TUMOR
LUNG' BRONCHI-DIAPHRAGMATIC CARCINOMA' ADENOSQUAMOUS

1J630 DIED ON 01/08/82 WITH 7 TUMORS
ADRENAL! CARCINOMA, CORTICAL CELL
STOMACH PAPILLOMA
LARYNX POLYP
LUNG ,. BRONCHI-LEFT CARCINOMA, ADENOSQUAI10US
LUNG I BROKCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG' BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG t BRONCHI~CARDIAC ADENOCARCINOMA

1763L DIED ON 03/24/81 WITH 2 TUMORS
LARYNX CARCINOMA' SQUAMOUS CELL
LUNG I BRONCHI-APICAL ADENOMA

17632 DIED OW 10/23/81 WITH 2 TUMORS
LARYNX POLYP
TRACHEA ADENOCARCINOMA

17633 DIED ON 07/10/81 WITH NO TUMORS
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TUMORS
CARCINOMA, SQUAMOUS CELL
ADENOMA
ADENOCARCINOMA

TUMORS
. ADENOMA, CORTICAL CELL

ADENOCARC HIOMA
ADENOCARCINOMA, METASTATIC

TUMORS
ADENOMA
ADENOMA
ADENOMA

TUMORS
ADENOMA, CORTICAL CELL
ADENOMA
ADENOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 8

17634 DIED ON 05/31/81 ~ITH J
LUNG I BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
LUNG I BRONCHI-AZYGOUS

17635 DIED ON 11/23/81 WITH 3
ADRENALS
LUNG &BRONCHI-LEFT
BRONCHIAL LYMPH NODE

17636 DIED ON 10/17/81. WITH 3
LUNG. &BRONCHI-LEFT
LUNG &. BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

17637 DIED ON 10/29/81 ~ITH 3
ADRENALS
LUNG ~ BRONCHI-LEFT
LUNG 1 BRONCHI-APICAL

17638 DIED ON 04/18/81 WITH TUMOR
LUNG &BRONCHI-LEFT • CARCINOMA, SQUAMOUS CELL

17639 DIED ON' 08/25/81 WITH 2 TUMORS
LUNG l BRONCHI-AZYGOUS ADENOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOMA

17640 DIED ON 03/20/81 WITH 2 TUMORS
LUNG L BRONCHI-LEFT ADENOCARCINOMA
LUNG &. BRONCHI~DIAPHRAGMATIC ADENOCARCINOMA

17641 DIED ON' 05/27/81. WITH 17 TUMORS
SALIVARY GLAND LYMPHOMA, MALIGNANT
BRAIN LYMPHOMA
ADRENALS LYMPHOMA, MALIGNANT
THYMUS LYMPHOMA, MALIGNANT
ESOPHAGUS CARCINOMA, SQUAMOUS CELL
ESOPHAGUS LYMPHOMA, MALIGNANT
LUNGS &BRONCHI-LEFT LYMPHOMA, MALIGNANT
LUNGS & BRONCHI-APICAL LYMPHOMA, MALIGNANT
LUNGS & BRONCHI-AZYGOUS LYMPHOMA, MALIGNANT
LUNGS l BRONCHI-DIAPHRAGMATIC LYMPHOMA, MALIGNANT
LUNGS & BRONCHI-CARDIAC LYMPHOMA, MALIGNANT
SPLEEN LYMPHOMA, MALIGNANT
PANCREAS LYMPHOMA, MALIGNANT
HEART LYMPHOMA, MALIGNANT
KIDNEYS LYMPHOMA, MALIGNANT
SEMINAL VESICLES LYMPHOMA, MALIGNANT
FEMUR/BONE MARROW LYMPHOMA, MALIGNANT

NOTE: NOT INCLUDED AS A RESPIRATORY TRACT TUMOR-BEARING ANIMAL
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TUMOR I~VENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 9

17642 DIED ON 11/09/81 WITH NO TUMORS
17643 DIED ON 01/12/82 WITH NO TUMORS
17644 DIED ON 01/19/82 WITH NO TUMORS
17645 DIED ON 01/19/82 WITH NO TUMORS
17646 DIED O~ 01/05/82 WITH NO TUMORS
17647 DIED ON 02/16/81 WITH NO TUMORS
17648 .DIED ON 02/26/81 WITH NO TUMORS
17649 nIED ON 01/19/82 WITH 1 TUMOR

LIVER CYSTADENOMA

17650 DIED ON· 01/14/82 WITH 1 TUMOR
ADRENALS ADENOMA, CORTICAL CELL

17651 DIED ON 01/19/82' WITH NO TUMORS
17652 DIED ON' 10/06/80 WITH NO TUMORS
1765~ DIED ON 03/10/81 WITH NO TUMORS
17654 DIED ON 01/19/82 WITH NO TUMORS
17655 DIE~ ON 02/05/81 WITH NO TUMORS
17656 DIED ON 01/13/82 WITH NO TUMORS
17657 DIED ON 07/01/81 WITH NO TUMORS·
17658 DIED ON 01/19/82 WITH NO TUMORS
17659 DIED ON 01/19/82 WITH NO TUMORS
17660 DIED ON 09/29/81 WITH NO TUMORS
17661 DIED ON 01/19/82 WITH NO TUMORS
17662 DIED O~ 01/19/82 WITH NO TUMORS
1766~ DIED ON 04/26/81 WITH NO TUMORS
17664 DIED O~ 08/16/81 WITH NO TUMORS
17665 DIED ON 08/16/81 WITH NO TUMORS
17666 DIED ON 03/01/81 WITH NO TUMORS
17667 DIED O~ 01/19/82 WITH NO TUMORS
17668 DIED ON 11/01/81 WITH NO TUMORS
17669 DIED ON 04/04/81 WITH NO TUMORS
17670 . DIED ON 06/21/81 WITH NO TUMORS
17671 DIED ON 01/19/82 WITH NO TUMORS
17672' DIED ON 06/02/81 WITH NO TUMORS
17673 DIED ON 01/19/82 WITH NO TUMnRs
17674 DIED ON 04/07/81 WITH NO TUMORS
1767S DIED ON 09/17/81 WITH 1 TUMOR

MANDIBULAR LYMPH NODE LYMPHOMA, MALIGNANT

17676 DIED ON OS/11/81 WITH NO TUMORS
17677 DIED ON 01/19/82 WITH NO TUMORS
17678 DIED ON 11/05/81 WITH NO TUMORS
17679 DIED ON 01/19/82 WITH NO TUMORS
17680 DIED ON 01/19/82 WITH NO TUMORS
17681 DIED ON 11/10/80 WITH NO TUMORS

.17682 DIED ON 12/03/80 WITH NO TUMORS
17683 DIED ON 03/05/81 WITH NO TUMORS
17684 DIED ON 12/03/80 WITK NO TUMORS
17685 DIED ON 08/18/81 WITH NO TUMORS
17686 DIED O~ 01/19/82 WITH NO TUMORS
17687 DIED ON 01/07/82 WITH 1 TUMOR

ADRENALS' ADENOMA, CORTICAL CELL

17688 DIED ON 01/L9/82 WITH 1 TUMOR
ADREHALS ADENOMA, CORTICAL CELL

17689 DIED ON 04/19/81 WITH NO TUMORS
17690 DIED ON 01/15/82 WITH NO TUMORS
17691 DIED ON 01/27/81 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP~ 10

17692 DIED ON 10/27/81 WIT~ 5
TRACHEA
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

17693 DIED ON 11/19/81 WITH 5
TRACHEA·
LUNG &BRONCHI-APICAL
LUNG ~ BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

17694 DIED ON 09/24/81 WITH
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

17695 DIED ON 06/03/81 WITH 3
LUNG &BRONCHI-APICAL
LUNG ~ BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

17696 DIED ON 11/24/80 WITH
17697 DIED ON 07/19/81 WITH

TRACHEA
TRACHEA
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC

17698 DIED ON 01119/82 WITH 2
LUNG & BRONCHI-AZYGOUS·
LUNG &BRONCHI-DIAPHRAGMATIC

17699 DIED ON 10/lS/81 WITH 1
LUNG ~ BRONCHI-DIAPHRAGMATIC

17700 DIED ON 01/11/82 WITH 5
ADRENALS
STOMACH
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG 1 BRONCHI-CARDIAC

17701 DIED ON 09/24/81 WITH 3
LUNG & BRONCHI-LEFT
LUNG ~ BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC

17702 DIE~ ON 04/19/81 WITK 3
LARYNX
LUNG &BRONCHi-APICAL
LUNG &BRONCHI-CARDIAC
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TUMOR

ADENOSQUAMOUS
ADENOSllUAMOUS
ADENOSQUAMOUS
ADEHOSQUAMOUS
ADENOSQUAMOUS

SQUAMOUS CELL
SQUAl10US CELL
SaUAl10US CELL
SQUAHOUS CELL

SQUAMOUS CELL
SQUAHOUS CELL
SQUAMOUS CELL



METASTATIC

METASTATIC
METASTATIC
METASTATIC
METASTAT IC
METASTATIC

SQUAtlOUS CELL
SQUAMOUS CELL
SQUAtlOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL,

lUMDR
CARCINOMA, SQUAMOUS CELL

3 TUMOF:S
ADENOCARCINOMA
ADENOCARCINOMA
CARCINOMA, SQUAMOUS CELL

3 lUMORS
CARCINOMA, SQUAMOUS CELL
ADENOMA
CARCINOMA, ADENOSOUAMOUS

17712 DIED ON 04/14/81 WITH
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-CARDIAC

17713 DIED ON 01/19/82 WITH
LUNG & BRONCHI-LEFI
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-AZYGOUS

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 10

17703 DIED ON 12/14/81 WITH 4 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG &BRONCHI-CARDIAC AOENOCARCINOMA

17704 DIED ON 07/20/81 WITH 2 TUMORS
LUNG t BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG t. BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17705 DIED ON 05/)8/81 WITH 5 TUMORS
THYMUS CARCINOMA, SQUAMOUS CELL, INVASIVE
LUNG t BRONCHI-APICAL CARCINOMA" SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-CARDIAC CARCINOMA, SQUAMOUS CELL
MEDIASTINAL LYMPH NODE CARCINOMAi SQUAMOUS CELL.

17706 DIED ON 04/16/81 WITH 6 TUMORS
LUNG &BRONCHI-LEFT CARCINOMA,
LUNG t BRONCHI-APICAL CARCINOMA,
LUNG &BRONCHI-AZYGOUS CARCINOMA,
LUNG t· BRONCHI~DIAPHRAGMATIC CARCINOMA,
LUNGt BRONCHI-CARDIAC CARCINOMA,
MEDIASTINAL LYMPH NODE CARCINOMA,

17707 DIED ON 03/02/81 WITH 8 TUMORS
LUNG l BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL,
LUNG. &BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL,
LUNG &BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL,
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL,
LUNG &BRONCHI-CARDIAC CARCINOMA, SQUAMOUS CELL,
LIVER SARCOMA, RETICULUM CELL
HEART SARCOMA, RETICULUM CELL
KIDNEYS SARCOMA, RETICULUM' CELL

17708 DIED ,ON 12/22/81 WITH 3 TUMORS
TRACHEA CARCINOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG t BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

17709 DIED ON 05/16/81 WITH 10 TUMORS
ADRENALS SARCOMA
CECUM' SARCOMA
MESENTERIC LYMPH NODE TUMOR EMBOLUS
LARYNX POLYP
THYROID TUMOR EMBOLI IS
LUNG & BRONCHI-LEFT SARCOMA~ METASTATIC
LUNG & BRONCHI-DIAPHRAGMATIC SARCOMA
HEART SARCOMA, METASTATIC
KIDNEYS SARCOMA, ME1ASTATIC
CECAL NODULE SARCOMA

17710 DIED ON 09/06/81 WIT~ 2 TUMORS
ADRENALS NEOPLASM
LARYNX POLYP

17711 DIED ON 03/20/81 WITH
LUNG & BRONCHI-LEFI
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METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTATIC

POLYP
TUMORS

ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

TUMORS
ADENOCARCINOMA,
ADENOCARCINOMA,
ADENOCARCINOMA,
ADENOCARCINOMA,
ADENOCARCINOMA,

TUMORS
POLYP
CARCINOMA, SQUAMOUS CELL

TUMORS
CARCINOMA, SQUAMOUS CELL
CARCINOSARCOMA
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL

TUMORS
ADENOCARCINOMA
CARCINOMA, SQUAMOUS CELL

ADENOCARCINOMA

2 TUMORS
POL YF'
ADENOCARCINOMA

17727 DI~D ON OS/25/81 WITH
LARYNX
LUNG I BRONCHI-LEFT

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SIl.ICA AND SILICA SAND SUBSTITUTES
GROUP: 10

17714 DIED ON 09/22/81 WITH NO TUHORS
17715 DIED ON 01/23/81 WITH 1 TUMOR

LUNG , BRONCHI-LEFT
17716 DIED ON 12/15/80 WITH 3

LUNG I BRONCHI-APICAL
LUNG , BRONCHI-DIAPHRAGMATIC
LUNG , BRONCHI-CARDIAC

17717 DIED ON 12/01/80 WITH 5
LUNG , BRONCHI-LEFT
LUNG , aRONCHI-APICAL
LUNG ',BRONCHI-AZYGOUS
LUNG ~ BRONCHI-DIAPHRAGMATIC
LUNG , BRONCHI-CARDIAC

17718 DIED ON 07/17/81 WITH 2
LUNa L BRONCHI-LEFT
LUNG , BRONCHI-DIAPHRAGMATIC

1771V DIED ON 05/28/81 WITH 5
LARYNX
TRACHEA
LUNG , BRONCHI-LEFT
LUNG , BRONCHI-AZYGOUS
LUNG I BRONCHI-DIAPHRAGMATIC

17720 DIED ON 11/05/81 WITH 2
LUNG , BRONCHI-LEFT
LUNa, BRONCHI-AZYGOUS

17721 DIED ON 12/01/80 WITH TUMOR
LUNG' BRONCHI-LEFT CARCINOMA" ANAPLASTIC

17722 DIED ON· 04/10/81 WITH 2 TUMORS
LUNG, I BRONCHI-LEFT ADENOCARCINOMA
LUNG I BRONCHI-DIAPHRAGMATIC CARCINOMA. SQUAMOUS CELL

17723 DIED ON 01/01/82 WITH 4 TUMORS
MANDIBULAR LYHPH NODE LYMPHOM~, MALIGNANT
LUNG l BRONCHI~LEFT ADENOCARCINOMA
LUNG I BRONCHI-LEFT' ADENOMA
LUNG , BRONCHI~DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

17724 DIED ON 06/22/81 WITH NO TUMORS
17725 DIED ON 04/03/81 WITH 5 TUMORS

LUNG' BRONCHI-LEFT ADENOCARCINOMA
LUNG I BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG I. BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG , BRONCHI-DIAPHRAGMATIC ADENOCARCINOM~
LUNG '.BRONCHI-CARDIAC. ADENOCARCINOMA

17726 DIED ON 04/16/81 WITH TUMOR
LUNG , BRONCHI-LEFT
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TUMORS
POLYP
ADENOCARCINOMA, INVASIVE
CARCINOMA, ADENOSQUAMOUS

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

CELL

CELL
CELL

ADENOSQUAMOUS·
ADENOSaUAMOUS
SaUAMOUS 'CELL

ADENOCARCINOMA

CARCINOMA, SQUAMOUS CELL, HETASTATIC
~.

TUMOR

TUMOR

TUMOR

FIBROSARCOMA
6 TUIIORS

POLYP
ADENOCARCINOMA
CARCINOMA, SQUAMQUS
ADENOCARCINOMA
CARCINOMA, SQUAMOUS
CARCINOMA, SQUAMOUS

NO TUMORS
3 TUMORS
. CARCINOMA,

CARCINOMA,
CARCINOMA,

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 10

17728 DIED ON 05/31/81 WITH 3
TRACHEA
LUNG & BRONCHI-LEFT
LUNG 1 BRONCHI-CARDIAC

17729 DIED ON 10/03/81 WITH 3
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-CARDIAC

17730 DIED ON 01/19/82 WITH
MESENTERIC LYMPH NODE

17731 DIED ON 03/15/81 WITH
LARYNX
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

17732 DIED ON 07/04/81 WITH
LUN~ ~ BRONCHI-LEFT

17733 DIED ON 08/24/81 WITH
17734 DIED ON 03/16/81 WIrH

LUNG &BRONCHI-APICAL
LUNG &BRONCHI~AZYGOUS

LUNG &BRONCHI-AZYGOUS
.17735 DIED ON 03/01/81 WITH
1773~ DIED ON 12/24/80 WITH

LUNG· & BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS

17737 DIED ON 05/06/81 WITH
LUNG 1 BRONCHI-CARDIAC

17738 DIED ON 02/16/81 WITH NO' TUMORS.
17739 DIED ON 01/15/82 WITH 3 TUMORS

STOMACH PAPILLOMA
LARYNX ADENOCARCINOMA, INVASIVE
TRACHEA ADENOCARCINOMA

17740 DIED ON 12/19/81 WITH 3 TUMORS
STOMACH PAPILLOMA
LUNG &BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

17741 DIED ON 12/17/80 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-CARDIAC ADENOCARCINOMA
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 11

ADENOMA, CORTICAL CELL

METASTATIC
METASTATIC
METASTATIC
METASTATIC

ADENOCARCINOMA

CARCINOMA

NO TUMORS
6 TUMORS

OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA
OSTEOSARCOMA, METASTATIC

TRACT TUMOR-BEARING ANIMAL

17742 DIED ON 01/20/8l WITH NO TUMORS
17743 DIED ON 12/07/81 ~ITH NO TUMORS
17744 DIED ON 01/20/82 WITH 1 TUMOR

THYMUS
17745 DIED ON 01/20/82 WITH NO TUMORS
17746 DIED, ON 01/20/62 WITH 1 TUMOR

ADRENALS
17747 DIED ON 04/20/81 WITH NO TUMORS
17748 DIED ON 06/26/81 WITH NO TUMORS
17749 DIED ON 01/20/82 ~ITH N~ TUMORS
17750 DIED ON 12/15/80 WITH NO TUMORS
17751 DIED ON 09/27/80 WITH NO TUMORS
17752 DIED ON 01/20/82 WITH NO TUMORS
17753 DIED ON 11/04/81 WITH NO TUMORS
17754 DIED ON 01/20/82 WITH NO TUMORS,
17755 DIED ON 09/06/81 WITH NO TUMORS
17756 DIED ON 12/30/80 WITH NO TUMORS
17757 DIED ON 09/02/81 WITH NO TUMORS
17758 DIED ON 12/09/81 WITH 4 TUMORS

LUNa & BRONCHI-AZYGOUS NEOPLASM
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG 1 BRONCHI-CARDIAC' NEOPLASM
AXILLARY MASS NEOPLASM

17759 DIED ON 01/20/82 WITH NO TUMORS
17760 DIED ON 01/20/82 WITH NO TUMORS
17761 DIED ON 10/23/81 WITH NO TUMORS
17762 DIED ON 03/31/81 WITH 1 TUMOR

COLON/RECTUM
17763 DIED ON 10/10/8L WITH
17764 DIED, ON 12/11181 WITH

LUNGS &BRONCHI-LEFT
LUNGS &BRONCHI-APICAL
LUNGS &BRONCHI-DIAPHRAGMATIC
LUNGS 1 BRONCHI-CARDIAC
CHEST (MASS)
MEDIASTINAL LYMPH NODE

NOTE: NOT INCLUDED AS A RESPIRATORY

17765 DIED ON 11/04181 WITH NO TUMORS
17766' DIED ON 10/06/81 WITH NO TUMORS
17767 DIED ON 12/01/81 WITH NO TUMORS
17768 DIED ON 04/29/81 WITH NO TUMORS
17769 DIED ON 11/03/81 WITH NO TUMORS
17770 DIED ON 01/20/82 WITH NO TUMORS
17771 DIED ON 01/20/82·~ITH NO TUMORS
17772 DIED ON 07/22/80 WITH NO TUMORS
17773 DIED ON 01/20/82 WITH NO TUMORS
17774 DIED ON 10/09/81 WITH 1 TUMOR

ADRENALS CARCINOMA, CORTICAL CELL

17775 DIED ON 02/09/81 WITH NO TUMORS
17776 DIED ON 01/09/81 WITH NO TUMORS
17777 DIED ON 12/12/81 WITH NO TUMORS
17778 DIED ON 01/0S/81 WITH NO TUMORS
17779 DIED ON 01/24/81 WITH NO TUMORS
17780 DIED ON 10/26/81 WITH 1 rUMOR

ADRENALS ADENOMA, CORTICAL CELL
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 11

17781 DIED ON 10/lS/81 WITH NO TUMORS
17782 DIED ON 01/14/82 WITH 11 TUMORS

MANDIB~LAR LYMPH NODE NEOPLASM
THYMUS LEUKEMIA
MESENTERIC LYMPH NODE LEUKEMIA
LUNGS & BRONCHI-LEFT LEUKEMIA
LUNGS & BRONCHI-APICAL LEUKEMIA
LUNGS &BRONCHI-AZYGOUS LEUKEMIA
LUNGS &BRONCHI-DIAPHRAGMATIC LEUKEMIA
LUNGS I BRONCHI-CARDIAC LEUKEMIA
STERNUM I RIB JUNCTION LEUKEMIA
FEMUR/BONE HARROW LEUKEMIA

NOTE: NOT INCLUDED AS A RESPIRATORY TRACT TUMOR-BEARING ANIMAL

17783 DIED ON 11/10/BO WITH NO TUMORS
177B4 DIED ON 01/20/B2 WITH' 2 TUMORS

ADRENALS ADENOMA, CORTICAL CELL
LUNG &BRONCHI-LEFT SARCOMA

17785 DIED ON 01/20/82 WITH NO TUMORS
17786 DIED ON 10/07/81 WITH NO TUMORS
17787 DIED ON 11/20/81 WITH 3 TUMORS

SKIN/SUBCUTIS SARCOMA, GRANULOCYTIC
MANDIBULAR LYMPH NODE SARCOMA, GRANULOCYTIC
LIVER SARCOMA, GRANULOCYTIC

17788 DIED ON 01/20/82 WITH NO TUMORS
177B9 DIED ON 09130/80 WITH NO TUMORS
17790 DIED ON 01/20/82 WITH NO TUMORS
17791 DIE·D ON. 01120/82 WITH 1 TUMOR

STOMACH PAPILLOMA·
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 12

17792 DIED ON 07/09/80 WITH NO TUMORS
17793 DIED ON 08/24/81 WITH 4 TUMORS

LARYNX POLYP
LUNG I BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG I.BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17794 DIED ON 02/03/81 WITH 3 TUMORS
LARYNX CARCINOMA
LUNG I BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG 1 BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17795 DIED 01'109/01/81 WITH 3 TUMOR~
TRACHEA POLYP
LUNG I BRONCHI"-LEFT ADENOCARCINOMA
LUNG 1 BRONCHI-AZYGOUS ADENOCARCINOMA

17796 DIED ON 06/03/81 WITH 1 TUMOR
LUNG I· BRONCHI-DIAPHRAGMATIC CARCINOMA, SGUAMOUSCELL

17797 DIED ON 07/13/81 WITH 2 TUMORS
LUNG I BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI~APICAL CARCINOMA, ADENOSQUAMOUS

1779B DIED ON 07/30/80 WITH NO TUMORS
17799 DIED ON· 01/20/82 WITH 1 TUMOR

LARYNX POL YP

17800 DIED 01'1'10/21/81 WITH 3 TUMORS
TRACHEA CARCINOMA, SQUAMOUS CELL
LUNG I BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG ~ BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17801 DIED ON 03/02/81 WITH 4 TUMORS
LARYNX CARCINOMA, SGUAMOUS CELL
TRACHEA CARCINOMA, SQUAMOUS CELL
LUNG L BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

17802 DIED ON 0~/0~/81 WITH 5 TUMORS
LUNG & BRONCHI -LEFT CARCI NOMA, ADENOSQUAMOUS
LUNG &BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-CARDIAC CARCINOMA. ADENOSQUAMOUS

17803 DIED ON ~6/22/81 WITH 4 TUMORS
THYMUS CARCINOMA. INVASI'JE
LUNG I BRONCHI-LEFT- CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA. ADENOSQUAMOUS
RIBCAGE CARCINOMA, SQUAMOUS CELL

17804 DIED ON 11/20/81 WITH 4 TUMORS
LUNG & BRONCHI-LEFT ADENOMA
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17805 DIED ON 07/31/81 WITH 3 -TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGNATIC ADENOCARCINOMA

17806 DIED ON 01/27/81 WITH NO TUMORS
17807 DIED ON 01/20/82 WITH 1 TUMOR

ADRENALS ADENOMA, CORTICAL CELL

17808 DIED ON 11/30/81 WITH 5 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-APICAL CARCINOMA. ADEHOSQUAMCUS
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGNATIC ADENOCARCINOMA
MEDIASTINAL LYMPH NODE CARCINOMA, SnUAMOUS CELL, METASTAT:[



ADENOCARCINOMA

POLYP

NO TUMORS
4 TUHORS

NEOPLASM
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

3 TUMOF:S
ADENOCARCINOMA
CARCINOMA, A~ENOSQUAMDUS
ADENOCARC I1IOM

3 TUMORS
ADENOMA, CORTICAL CELL
ADENOCARCINOMA
ADENOCARCINOM

17824 DIED ON 10/15/81 WITH
LARYNX
LUNG 1 BRONCHI-LEFT
LUNG &BRONCHI-CARDIAC

17825 DIED ON 11/29/81 WITH
ADRENALS
LUNG 1 BRONCHI-AZYGOUS
LUNG 1 BRONCHI-DIAPHRAGMATIC

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 12·

17809 DIED ON 03/09/81 WITH NO TUHORS
17810 DIED ON 08/21/81 WITH 4 TUMORS

TRACHEA POLYP
LUNG &BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENosaUAMOUS
LUNG & BRONCHI-CARDIAC CARCINOMA, ADFNosaUAMOUS

17811 DIED ON 05/03/81 WITH NO TUMORS
17812 DIED ON 01/31/81 WITH 2 TUMORS

LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17813 DIED ON 0~/20/81 WITH 3 TUMORS
ADRENALS CARCINOMA, ANAPLASTIC, INVASIVE
LUNG & BRONCHI-LEFT CARCINOMA, ANAPLASTIC, METASTATIC
KIDNEYS CARCINOMA, ANAPLASTIC

17814 DIED ON 08/03/81 WITH NO TUMORS
17815 DIED ON 03/15/81 WITH 1 TUMOR

TRACHEA
17816 DIED ON 01/27/81 WITH NO TUMORS
17817 DIED ON 05/12/81 WITH 3 TUMORS

LUNG t BRONCHI~LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENosaUAMOUS
MEDIASTINAL LYMPH NODE CARCINOMA, SQUAMOUS CELL, METASTATIC

17818. DIED ON 11/01/81 WITH 5 TUMORS
LARYNX POLYP
TRACHEA POLYP
LUNG &BRONCHI-LEFT CARCINOMA, ADENosaUAMOUS
LUNG & BRONCHI-AZYGOUS CARCINOMA, ADENosaUAMOUS
LUNB t BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

17819 DIED ON· 01/15/82 WITH 5 TUMORS
MESENTERIC LYMPH NODE SARCOMA
THYROID CARCINOMA
LUNG & BRONCHI-LEFT ADENOMA
LUNG & BRONCHI-APICAL ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17820 DIED ON 07/21/81 WITH 2 TUMORS
LUNG L BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

. 17821 DIED ON 10/13/81 WITH 1 TUMOR
LUNG & BRONCHI-LEFT

17822 DIED ON 10/26/80 WITH
17823 DIED ON 07/26/81 WITH

LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC
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CELL

PAPILLOMA

CARCINOMA, SQUAMOUS

TUMORS
POLYP
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

2 TUMORS
POLYP
ADENOCARCINOMA

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 12

17826 DIED ON 01/20/82 WITH
LARYNX
LUNG &BRONCHI-LEFT

17827 DIED ON 07/21/81 WITH 2
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-DIAPHRAGMATIC

17828 DIED ON 01/21/81 WITH 1 TUMOR
LUNG & BRONCHI-LEFT

17829 DIED ON 12/09/81 WITH 6
TRACHEA-
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-CARDIAC

17830 DIED ON 01/20/82 WITH NO TUMORS
17831 DIED ON 03/20/81 WITH 2 TUMORS

STOMACH PAPILLOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

17832 DIED ON 12/31/81 WITH 4 TUMORS
LUNG &BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCmOMA

17833 DIED ON 11/09/81 WITH NO TUMORS
17834 DIED ON 01/20/82 WITH 2 TUMORS

LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
SPLEEN HEMANGIOSARCOMA

17835 DIED ON 02/16/81 WITH NO TUMORS
17836 DIED ON 01/20/82 WITH 3 TUMORS

LARYNX POLYP
TRACHEA POLYP
LUNG &BRONCHI-LEFT ADENOCARCINOMA

17837 DIED ON 05/14/81 WITH 3 TUMORS
TRACHEA CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI~LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

17838 DIED ON 05/16/81 WITH 3 TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
HEART CARCINOMA, SQUAMOUS CELL, INVASIVE

17839 DIED ON 08/15/81 WITH NO TUMORS
17840 DIED ON 07/18/81 WITH 2 TUMORS

STOMACH PAPILLOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

17841 DIED ON 12/07/81 WITH 1 TUMOR
STOMACH
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CARCINOMA, METASTATIC

ADENOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL

I'IALIGNANT
MALIGNANT
MALIGNANT
MALIGNANT
I'IALIGNANT

CORTICAL CELL

NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS

2 TUMORS
AltENOMA,
SARCOMA

TUHOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATESI

SILICA AND SILICA SAND SUBSTITUTES
GROUPI 13

17842 DIED ON 07/15/80 WITH NO TUHORS
17843 DIED ON 11/28/81 WITH NO ~UHORS

17844 DIED ON 08/20/80 WITH NO TUMORS
17845 DIED ON 12/27/80 WITH NO TUMORS
17846 DIED ON 01/20/82 WITH NO TUMORS
17847 DIED ON 11/28/81 WITH NO TUMORS
17848 DIED ON 06/25/80 WITH NO TUMORS
17849 DIED ON 01/20/82 WITH 1 TUMOR·

ADRENALS ADENOMA, CORTICAL CELL

17850 DIED ON 01/20/82 WITH NO TUMORS
17851 DIED ON 08/17/81 WITH NO TUMORS
17852 DIED ON 10/29/80 WITH NO TUMORS
17853 DIED ON 01/20/82 WITH NO TUMORS
17854 DIED ON 11/11/81 WITH NO TUMORS
17855 DIED ON 09/20/81 WITH 5 TUMORS

SALIVARY GLAND LYMPHOMA,
MESENTERIC LYMPH NODE LYMPHOMA,
LIVER LYMPHOMA~
HEART LYMPHOMA,
MEDIASTINAL LYMPH NODE LYMPHOHA,

17856 DIED ON 01/20/82 WITH 1 TUMOR
ADRENALS

17857 DIED ON 01/20/82 WITH NO TUMORS
17858 DIED ON 01/20/82 WITH· NO TUMORS
17859 DIED ON 05/02/81 WITH NO TUMORS
17860 DIED ON 01/20/82 WITH NO TUMORS
17861 DIED ON 10/13/80 WITH NO TUMORS
17862 DIED O~ 01/20/82 WITH NO TUMORS
17863 DIED ON OS/27/81 WITH· 1 TUMOR

ADRENALS
17864 DIED ON 08/10/80 WITH NO TUMORS
1786~ DIED ON 12/01/81 WITH 1 TUMOR

MESENTERIC LYMPH NODE
17866 DIED ON 01/14182 WITH
17867 DIED ON 10/04/80 WITH
17868 DIED ON 11/02/81 WITH
17869 DIED ON 01/12/82 WITH
17870 DIED ON 01/20/82 WITH
17871 DIED ON 01/20/82 WITH
17872 DIED ON 09/06/81 WITH
17873 DIED ON 07/11/80 WITH
17874 DIED ON 12/17/80 WITH
17875 DIED ON 07/18/80 WITH
17876 DIED ON 06/17/80 WITH
17877 DIED ON 01/20/82 WITH

ADRENALS
MESENTERIC LYMPH NODE

17878 DIED ON 11/01/81 WITH NO TUMORS
17879 DIED ON 01/20/82 WITH NO TUMORS
17880 DIED ON 01/20/82 WlTH NO TUMORS
17881 DIED ON 12/29/80 WITH NO TUMORS
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ADENOMA, CORTICAL CELL

NEOPLASM

NO TUI10RS
NO TUMORS
NO TUI10RS
NO TUMORS

4 TUMORS
CARCINOMA
CARCINOMA, METASTATIC
HEMANGIOSARCOMA
CARCINOMA, METASTATIC

01/20/82 WITH
01/20/82 WITH
01/16/82 WITH
01/22/81 WITH
01/20/82 WITH

01/20/82 WITH NO TUMORS
02/16/81,WITH NO TUMORS
12/29/80 WITH NO TUMORS
10/26/81 WITH 1 TUMOR

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 13

ON, 11/01/81 WITH 1 TUMOR17882 DIED
THYROID

17883 DIED ON
1788.0\ DIED ON
17885 DIED ON
17886 DIED ON

ADRENALS
17887 DIED ON
17888 DIED ON
17889 DIED ON
17890 DIED ON
17891 DIED ON

ILEUM
MESENTERIC LYMPH NODE
SPLEEN
MEDIASTINAL LYMPH NODE
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CELL

TUMOR
CARCINOMA, SQUAMOUS CELL

TUMORS
CARCINOMA, SQUAMOUS CELL
POLYP
ADENOMA

TUMORS
PAPILLOMA
POLYP
ADENOCARCINOMA
CARCINOMA, ADENosaUAMOUS
POLYP

POLYP

TUMORS
CARCINOMA, SQUAMOUS
ADENOCARCINOMA

17902 DIED ON 01/28/81 WITH 2
LUNG & BRONCHI-LEFT
LUNG & ~RONCHI-AZYGOUS

17903 DIED ON 01/02/81 UITH
LUNG &BRONCHI-LEFT

17904 DIED ON 10/23/81 WITH 3
LARYNX
TRACHE~
LUNG I BRONCHI-LEFT

17905 DIED ON 01/07/82 WITH 5
STOMACH
LARYNX
LUNG I BRONCHI-LEFT
LUNG I BRONCHI-DIAPHRAGMATIC
LUNG I BRONCHI-CARDIAC

TUHOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 14

17892 DIED ON 12/17/80 WITH 2 TUMORS
LUNG &BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMAT1C CARCINOMA, SQUAMOUS CELL

17893 DIED ON 04/29/81 WITH 5 TUMORS
ADRENALS ADENOMA, CORTICAL CELL
LARYNX CARCINOMA, SQUAMOUS CELL
LUN~ &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-APICAL TUHOR EMBOLUS
LUNG &BRONCHI-CARDIAC TUMOR EMBOLUS

17894 DIED ON 09/06/81 WITH 3 TUHORS
STOMACH . PAPILLOHA
LUNG t. BRONCHI-LEFT ADENOCARCINOMA
LUNG ~ BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17895 DIED ON 07/06/81 WITH 3 TUMORS
LARYNX CARCINOMA, SQUAMOUS CELL
TRACHEA CARCINOMA, SQUAMOUS CELL
HEART CARCINOMA, SQUAMOUS CELL, METASTATIC

17896 DIED ON 06/01/81 WITH 3 TUMORS
TRACHEA POLYP
LUNG &BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17897 DIED ON 06/07/81 WITH 5 TUMORS
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG 1 BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG 1 BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

17898 DIED ON· 03/02/81 WITH· NO TUMORS
17899 DIED ON OS/29/81 WITH 3 TUMORS

LARYNX CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG· &BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS

17900 DIED ON 03/23/81 WITH 2 TUMORS
TRACHEA CARCINOMA, SQUAMOUS CELL
LUNG t BRONCHI-DIAPHRAGMATIC CARCINOMA,· SQUAMOUS CELL

17901 DIED ON 05/09/81 WITH 1 TUMOR
TRACHEA
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CELL
CELL

ADENOCARCINOMA

ADENOCARCINOMA

POLYP

ADENOCARCINOMA

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

TUMORS
POLYP
ADENOCARCINOMA
CARCINOMA, ADENOSQUAMOUS

TUMORS
POLYP
CARCINOMA, SQUAMOUS CELL
CARCINOMA~ SQUAMOUS CELL

TUMORS
CARCINOMA, SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL

NO TUMORS
3 TUMORS

CARCINOMA, SQUAMOUS
CARCINOMA, SQUAMOUS
ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SIUCA SAtID SUBSTITUTES
GROUP: 14

17906 DIED O~ 10/11/Bl WITH 1 TUMOR
LUNG I BRONCHI-LEFT

17907 DIED ON 09/06/Bl ~ITH 3
TRACHEA
LUNG I. BRONCHI-LEFT
LUNG I BRONCHI-DIAPHRAGMATIC

1790B DIED ON 09/01/Bl WITH 3
TRACHEA
LUNG I BRONCHI-LEFT
LUNG l BRONCHI-CARDIAC

17909 DIED ON 05/19/81 WITH 3
TRACHEA
LUNG I BRONCHI-LEFT
LUNG I BRONCHI-DIAPHRAGMATIC

17910 DIED ON 02/16/81 WITH 2
LARYNX
LUNG t BRONCHI-LEFT

17911 DIED ON 05/13/81 W1TH
17912 DIED ON 05/02/Bl WITH

TRACHEA
LUNG I BRONCHI-LEFT
LUNG l BRONCHI-DIAPHRAGMATIC

17913 DIED ON 03/26/81 WITH N~ TUMORS
17914, DIED ON 03/30/81 WITH 1 TUMOR

LUNG I BRONCHI-LEFT
17915 DIED ON 12/18/8~ WITH NO TUHOR~
17916 DIED O~ 07/27/80 W1TH NO TUMORS
17918 DIED O~ 01/28/81 WITH ~ TUMORS

LUNG I BRONCHI-LEFT ADENOCARCINOMA
LUNG l BRONCHI-DIAPHRAGMATIC ADENOMA

17919 DIED ON 10/17/80 WITH NO TUMORS
17920 DIED ON 11/21/80 WITH NO TUMORS
17921. DIED ON 11/08/81 WITH NO TUMORS
17923 DIED ON OB/12/81 WITH 2 TUMORS

LUNG I BRONCHI-LEFT ADENOMA
LUNG I BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17924 DIED ON 02120/Bl WITH 1 TUMOR
LUNG l BRONCHI-DIAPHRAGMATIC POLYP

17925 DIED ON-09/01/81 WITH 2 TUMORS
LUNG I BRONCHI-LEFT ADENOCARCINOMA
LUNG l BRONCHI-AZYGOUS ADENOCARCINOMA

17926 DIED ON 11/07/80 WITH 1 TUMOR
LUNG &BRONCHI-DIAPHRAGMATIC

17927 DIED ON 10/30/81 WITH 1 TUMOR
TRACHEA

17928 DIED ON 05/16/81 WITH NO TUMORS
17929 DIED ON 01/19/81 WITH NO TUMORS
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TUMORS
SARCOMA, RETICULUH CELL
SARCOMA, RETICULUM CELL
SARCOMA, RETICULUM CELL
SARCOMA, RETICULUM CELL
SARCOMA, RETICULUM CELL
SARCOMA, RETICULUH CELL
SARCOMAr RETICULUM CELL
ADENOCARCINOMA
SARCOMA, RETICULUM CELL
CARCINOHA, SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL
SARCOMA, RETICULUM CELL
SARCBHA, RETICULUM CELL
SARCOMA, RETICULUH CELL
SARCOMA, RETICULUM CELL

. SARCOMA, RETICULUM CELL
SARCOMA, RETICULUM CELL
SARCOMA, RETICULUM CELL

TUHORS
POLYP
ADENOMA

TUMORS
LYMPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT
ADEtlOMA
LYMPHOHA, MALIGNANT
LYHPHOMA, MALIGNANT
LYMPHOMA, MALIGNANT

2 TUHORS
CARCINOMA, SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL

TUHORS
POLYP
ADENOMA

TUMORS
POLYP
ADENOCARCINOHA

TUMORS
PAPILLOM
POLYP
POLYP

TUMORS
PAPILLOMA
CARCINOHAr ADENOSaUAMOUa
ADENOCARCINOMA

TUMORS
POLYP
CARCINOMA, SQUAMOUS CELL

4 TUMORS
CARCINOMA
ADENOCARCINOMA
CARCINOMA, SQUAMOUS CELL
CARCINOMA, ADENOSQUAMOUS

NO TUMORS
2 TUMORS

F'OL YP
ADENOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 14

06/26/81 ~ITH 18
LYMPH NODE

17930 DIED ON
HAND !BULAR
ADRENALS
THYMUS
DUODENUH
LARYNX
LUNG 1 BRONCHI-LEFT
LUNG 1 BRONCHI-APICAL
LUNG i BRONCHI-APICAL
LUNG 1 BRONCHI-AZYGOUS
LUNG 1 BRONCHI-AZYGOUS
LUNG 1 BRONCHI-DIAPHRAGMATIC
LUNG 1 BRONCHI-DIAPHRAGMATIC
LUNG 1 BRONCHI-CARDIAC
LIVER
HEART
KIDNEYS
STERNUM i RIB JUNCTION
FEMUR/BONE MARROW

17931 DIED ON 10/06/81 WITH 2
LARYNX
LUNG 1 BRONCHI-LEFT

17932 DIED ON 10/23/81 WITH 6
HANDIBULAR LYMPH NODE
HESENTERIC LYMPH NODE
LUNG t BRONCHI-LEFT
LIVER
LIVER
LIVER

17933 DIED ON 05/19/81 WITH
LUNG t BRONCHI-LEFT
LUNG 1 BRONCHI~AZYGOUS

1793. DIED ON 12/05/81 WITH 2
TRACHEA
LUNG 1 BRONCHI-LEFT

17935 DIED ON 10/09/81 WITH 2
LARYNX
LUNG &BRONCHI-LEFT

17936 DIED ON 10/28/81 WITH 3
STOMACH
LARYNX
TRACHEA

17937 DIED ON 01/11/82 WITH 3
STOMACH
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-DIAPHRAGMATIC

17938 DIED ON 03/05/81 WITH 2
TRACHEA
LUNG &BRONCHI-LEFT

17939 DIED ON 05/31/81 WITH
LARYNX
LUNG & BRONCHI-LEFT
LUNG l BRONCHI-AZYGOUS
LUNG &BRONCHI-AZYGOUS

17940 DIED ON 04/24/81 WITH
17941 DIED ON 01/20/82 WITH

LARYNX
LUNG 1 BRONCHI-DIAPHRAGMATIC

4-35



TUMOR IN""ENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 15

17942 DIED ON 12/09/S1 WITH NO TUMORS
17943 DIED ON OS/OS/80 WITH NO TUMORS
17944 DIED ON 01/13/81 WITH NO TUMORS
17945 DIED ON 06/03/81 WITH NO TUMORS
17946 DIED ON· 01/20/S2 WITH NO TUMORS
17947 DIED ON 11/01/81 WITH 1 TUMOR

SPLEEN· HEMANGIOSARCOMA
1794S' DIED ON 09/02/S1 WITH NO TUMORS
17949 DIED ON 12/12/80 WITH NO TUMORS
17950 DIED ON 08/12/S1 WITH NO TUMORS
17951 DIED ON 04/21/81 WITH NO TUMORS
17952 DIED ON 10/29/S1 WITH NO TUMORS
17953 DIED ON· 10/24/S1 WITH NO TUMORS
17954 DIED ON 05/28/S1 WITH NO TUMORS
17955 DIED ON 09/02/S1 WITH NO TUMORS
17956 DIED ON 03/03/81 WITH NO TUMORS
17957 DIED ON- 01/11/82 WITH NO TUMORS
1795S DIED ON· 02/09/81 WITH NO TUMORS
17959 DIED ON 10/24/S1 WITH NO TUMORS
17960 DIED ON 01/20/S2 WITH NO TUMORS
17961 DIED O~ 09/07/81 WITH NR TUMORS
17962 DIED ON 09/24/81 WITH Nfr TUMORS
17963 DIED ON 11/16/80 WITH, NO TUMORS
17964 DIED ON 04/29/S1 WITH NO TUMORS
17965 DIED ON 09/07/81 WITH NO TUMORS
17966 DIED ON 11/03/81 WITH NO TUMORS
17967 DIED ON 07/21/81 WITH NO TUMORS
17968 OlEn ON 07/16/81 WITH NO TUMORS
17969 DIED ON 10/26/81 WITH NO TUMORS
1797~ DIED ON 09/09/81 WITH NO TUMORS
17971 DIED ON 11/05/81 WITH NO TUMORS
17972 DIED ON 11/30/SI WITH, NO TUMORS
17973 DIED ON. 12/03/80 WITH NO TUMORS
17974 DIED ON 12/18/80 WITH NO TUMORS
17975. DIED ON- 03/06/81 WITH NO TUMORS
17976 DIED ON 03/18/81 WITH NO TUMORS
17977 DIED ON· 08/15/80 WITH NO TUMOR3
17978 DIED ON 12/10/80 WITH NO TUMORS
17979 DIED ON 11/24/81 WITH NO TUMORS
17980 DIED ON 11/02/81 WITH NO TUMORS
17981 DIED ON 01/20/82 WITH NO TUMORS
17983 DIED ON 03/29/81 WITH NO TUMORS
17984 DIED ON 11/28/81 WITH NO TUMORS
17985 DIED ON 11/30/81 WITH NO TUMORS
17986 DIED ON 04/04/81 WITH NO TUMORS
17987 DIED ON 12/03/80 WITH NO TUMORS
17988 DIED ON 11/07/81 WITH 1 TUMOR

ADRENALS ADENOMA, CORTICAL CELL

17989 DIED ON 03/03/81 WITH NO TUMORS
17990 DIED ON 06/26/81 WITH NO TUMORS
17991 DIED ON 07/08/81 WITH NO TUMORS
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SQUAMOUS CELL

SQUAMOUS CELL

ADENOHA, CORTICAL CELL

CARCINOHA, SQUAMOUS CELL

NEOPLASM

CARCINOMA, SQUAMOUS CELL

TUMOR

POL'(P
TUMORS

CARCINOMA,
POLYP
CARCINOMA,

4 TUHORS
PAPILLOHA
POLYP
ADENOCARCINOMA
ADENOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 16

18003 DIED ON 06/21/81 WITH 6 TUMORS
TRACHEA POLYP
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI -DIAPHRAGMATI C ADENOCARCI NOMA
LUNG t BRONCHI-CARDIAC ADENOCARCINOMA

18004 DIED~ON 03/05/81 WITH" 5 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG I BRONCHI-APICAL ADENOCARCINOMA
LUNG t BRONCH I -AZYGOUS ADENOCARCINOMA
LUNG t BRONCHI-DIAPHRAGHATIC ~DENOCARCINOHA
LUNG t· BRONCHI-CARDIAC ADENOCARCINOMA

18005 DIED ON 08/10/81 WITH 2 TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGHATIC CARCINOMA, ADENOSQUAMOUS

18006 DIED ON 07/07/81 WITH 1 TUHOR
LUNG &BRONCHI-LEFT

18007 DIED ON 11/12/81 WITH 2 TUMORS
LUNG l BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOHA

18008 DIED· ON· 08/12/81 WITH 1 TUMOR·
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS

18009 DIED ON 11/11/81 WITH 1 TUMOR
LARYNX

18010 DIED. ON 02/16/81 WITH ~
LARYNX
LUNG &BRONCHI~LEFT
LUNG &BRONCHI-LEFT

18011 DIED ON 02104/81 WITH r TUMOR
LI VER LEUKEM IA

18012 DIED ON' 08/22/80 WITH NO TUMORS
18013 . DIED ON 11/05/81 WITH NO TUHORS
18014 DIED ON 07/02/81 WITH 1 TUMOR

ADRENALS
18015 DIED ON 04/08/81 WITH

LUNG &BRONCHI-LEFT
18016 DIED ON 12107/81 WITH

STOMACH
LARYNX
LUNG l BRONCHI~LEFT

LUNG l BRONCHI-DIAPHRAGMATIC
18017 DIED ON 02/10/81 WITH NO TUMOR~

18018 DIED ON 02/19/81 WITH 1 TUMOR
LUNG & BRONCHI-AZYGOUS
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POLYP

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 16

18019 DIED ON 04/20/81 WITH 5 TUMORS
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-APICAL ADENOCARCINOMA
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
MEDIASTINAL LYMPH NODE ADENOCARCINOMA, METASTATIC

18020 DIED ON 10/31/81 WITH 4 TUMORS
LUNG ~ BRONCHI-LEFT CARCINOMA, ADENOSGUAMOUS
LUNG & BRONCHI-APICAL ADENOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18021 DIED ON 01/11/81 WITH 3 TUMOR~

ILEUM ADENOCARCINOMA
COLON/RECTUM ADENOCARCINOMA, METASTATIC
MESENTERIC LYMPH NODE ADENOCARCINOMA, METASTATIC

18022 DIED ON 01/21/81 WITH 2 TUMORS
LUNG I. BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18023 DIED ON 09/18/80 WITH NO TUMORS
1802~ DIED ON 05/13/81 WITH 4 rUMORS

LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL
STERNUM &RIB JUNCTION OSTEOSARCOMA
FEHUR/BONE MARROW OSTEOSARCOKA

18025 DIED ON 09/20/81 WITH 1 TUMOR
LUNG &BRONCHI-AZYGOUS ADENOMA

18026 DIED ON, 09/17/81 WITH 5 TUMORS
LARYNX POLYP
LUNG ~ BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG I BRONCHI-CARDIAC ADENOCARCINOMA
BRONCHIAL LYMPH NODE ADENOCARCINOMA, METASTATIC

18027 DIED ON 01/21/82 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOMA
LUNG I BRONCHI-AZYGOUS ADENOMA

18028 DIED ON 06/14/81 WITH 3 TUMORS'
LARYNX CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG I BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18029 DIED ON 10/07/81 WITH 5 TUMORS
MESENTERIC LYMPH NODE SARCOMA
ESOPHAGUS POLYP
LUNG I BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-APICAL ADENOMA
LIVER SARCOMA

18030 DIED ON 12/13/S1 WITH 1 TUMOR
LUNG I BRONCHI-DIAPHRAGMATIC
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METASTATIC

ADENOCARCINOMA

TUMOR INVENTORY
CO~CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 16

17992 DIED ON 01/31/81 WITH NO TUMORS
17993 DIED ON 07/11/81 WITH 3 TUMORS

ADRENALS \ ADENOMA, CORTICAL CELL
LUNG &BRONCHI-APICAL ADENOCARCINOMA
LIVER HEMANGIOSARCOMA

17994 DIED ON 01/16/81 WITH 2 TUMORS
TRACHEA CARCINOMA, SQUAMOUS CELL
BRONCHIAL LYMPH NODE CARCINOMA, SQUAMOUS. CELL, INVASIVE

17995 DIED ON 07/06/81 WITH 6 TUMORS
LARYNX CARCINOMA. SQUAMOUS· CELL
TRACHEA POL YP
LUNG &BRDNCHI-LEFT ADENDCARCINDMA
LUNG &BRDNCHI-APICAL ADENDCARCINDMA
LUNG &BRDNCHI-AZYGDUS CARCINOMA~ SQUAMOUS CELL
LUNG &BRDNCHI-CARDIAC ADENDCARCINOMA

17996 DIED ON 08/10/81 WITH S TUMORS
LUNGS & BRDNCHI-LEFT LYMPHOMA. MALIGNANT
LUNGS &BRDNCHI-APICAL LYMPHOMA, MALIGNANT
LUNGS &. BRONCHI-AZYGDUS· LYMPHDMA. MALIGNANT
LUNGS & BRDNCHI-DIAPHRAGMATIC LYMPHOMA. MALIGNANT
LUNGS &BRDNCHI-CARDIAC LYMPHOMA, MALIGNANT·
LIVER LYMPHOMA, MALIGNANT
HEART LYMPHDMA. MALIGNANT
STERNUM &. RIB JUNCTION LYMPHOMA, MALIGNANT

NOTEt NOT INCLUDED AS A RESPIRATORY TRACT TUMOR-BEARING ANIMAL

17997 DIED ON 06/23/81 WITH TUMOR
SPLEEN HEMANGIOSARCOMA

17998 DIED ON 10/15/81 WITH 3 TUMORS
PITUITARY CARCINOMA, SQUAMOUS CELL,
LUNG ~ BRONCHI-LEFT CARCINOMA. ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

17999 DIED DN 01/20/81 WITH NO TUMORS
18000 DIED· ON 03/20/81 WITH 2 TUMORS

LARYNX CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-LEFT ADENOCARCINOMA

18001 DIED ON 06/10/81 WITH 7 TUMORS
THYMUS PAPILLOMA
LARYNX CARCINOMA" SQUAMOUS CELL
LUNG &BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-CARDIAC CARCINOMA. SQUAMOUS CELL

18002 DIER ON 01/26/81 WITH 1 TUMOR
LUNG 1 BRONCHI-LEFT
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TUMOR I~VENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILIC~ AND SILICA SAND SUBSTITUTES
GROUP: 16

18031 DIED ON 06/19/81 WITH NO TUMORS
18032 DIED ON 12/17/81 WITH 2 TUMORS

LARYNX POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA

18033 DIED ON 12/09/81 WITH 4 TUMORS
LARYNX CARCINOMA
TRACHEA POLYP
LUNG &BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-AZYGOUS ADENOMA

18034 DIED ON 09/21/81 WITH 2 TUMORS
LUNG ~ BRONCHI~LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC ADENOMA

18035 DIED ON 11/24,81 WITH 2 TUMORS
LUNG & BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-CARDIAC CARCINOMA, ADENOSQUAMOUS

18036 DIED ON 05/30/81 WITH 4 TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-AZYGOUS CARCINOMA,- SQUAMOUS CELL
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-CARDIAC CARCINOMA, SQUAMOUS CELL

18037 DIED ON 10/08/81 WITH 2 TUMORS
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18038 DI~D ON 09/25/81 WITH 7 TUMORS
STOMACH PAPILLOMA
LUNG l BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-LEFT SARCOMA
LUNG l BRONCHI-APICAL SARCOMA

_LUNG &BRONCHI-AZYGOUS SARCOMA
LUNG &BRONCHI-DIAPHRAGMATIC SARCOMA
LUNG l BRONCHI-CARDIAC SARCOMA

18039 DIED ON 09/24/81 WITH 2 TUMORS
STOMACH CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-LEFT ADENOCARCINOMA

18040 DIED ON 08/16/81 WITH 2 TUMORS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
HEART ADENOCARCINOMA, METASTATIC

18041 DIED ON 11/06/81 WITH 2 TUMORS
STOMACH PAPILLOMA
LUNG & BRONCHI-LEFT ADENOCARCINOMA
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ADENOCARCINOMA

ADENOMA, CORTICAL CELL

RETICULUM CELL
RETI CULUH CELL

PAPILLOMA

10/05/81 WITH NO TUMORS
01/21/82 WITH NO TUMORS
01/21/82 WITH NO TUMORS
12/28/81 WITH NO TUMORS
01/21/82 WITH NO TUMORS
01/21/82 WITH NO TUMORS
01/21/82 WITH NO TUMORS­
07/24/81 WITH NO TUMORS
01/21/82 WITH NO TUMORS
01/21/82 WITH 1 TUMOR

TUMOR HIVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 17

18042 DIED ON 01/21/82 WITH NO TUMORS
18043 DIED ON 07/15/BO WITH NO TUMORS
18044 DIED ON 08/23/81 WITH NO TUMORS
1B045 DIED ON 11/03/81 WITH NO TUMORS
18046 DIED ON 01/21/82 WITH NO TUMORS
18047 DIED ON" 11/24/81 WI1H 2 TUMORS

LIVER SARCOMA,
LIVER SARCOMA,

18048 [lIED ON
18049 DIED ON
18050 [lIED ON
18051 DIED ON
18052 [lIED ON
18053 DIED ON
18054 DIED ON
18055 DIED ON
18056 DIED ON
18057 DIED ON

ADRENALS
18058 DIED ON 01/21/82 WrTH NO TUMORS
18059 DIED ON 01/21/82 WITH 1 TUMOR

GALLBLADDER
18060 DIED ON 01/21/82 WITH NO TUMORS
18061 DIED ON 04/02/81 WITH NO TUMORS
18062" DIED ON 01/21/82 WITH NO TUMORS
18063 DIED ON 01/21/82 WITH NO TUMORS
18064 DIED ON 02/04/81 WITH NO TUMORS
18065 DIED ON 09/10/81 WITH NO TUMORS
18066 DIED ON 12/19/81 WITH NO TUMORS
18067 DIED ON 02/05/81 WITH NO TUMORS
18068 DIED- ON 01/14/82 ~ITH NO TUMORS
18069 DIED ON 12/16/80 WITH NO TUMORS
18070 DIED ON 12/15/80 WITH NO TUMORS
18071 DIED ON 01/21/82 WITH NO TUMORS
18072 DIED ON 01/21/82 WITH NO TUMORS
18073 DIED ON 09/28/B1 WITH NO TUMORS
18074 DIED ON 01/12/82 WITH NO TUMORS
18075 DIED ON 01/21/82 WITH NO TUMORS
18076 DIED ON 01/21/82 WITH 1 TUMOR

CECUM
18077 DIED ON 11/04/81 WITH tlO TUMORS
18078 DIED ON 09/09/81 WITH NO TUMORS
18079 DIED ON 01/21/82 WITH NO TUMORS
18080 (lIED ON 11/16/81 WITH NO TUMORS
18081 (I lED ON 09/23/81 WrrH NO TUMORS
13082 DIED ON 01/21/82 WITH NO TUMORS
18083 (lIED O~l 10/01/81 WITH 1 TUMOR

ADRENALS ADENOMA, CORTICAL CELL -

18084 DIED ON 01/21 82 WITH NO TUMORS
18085 DIED ON 01/07 81 WITH NO TUMORS
18086 DIED ON 05/10 81 WITH NO TUMORS
18087 DIED ON 01/21 0") WITH NO TUMORS,,"-
18088 (lIED ON 07/20 31 WITH NO TUMORS
11: 1)89 (lIED ON 01/21 82 WITH NO TUMORS
18090 DIED ON 11/28 81 WrTH NO TUMORS
18091 DIED ON 01/21 0") WITH NO TUMORS"'''-
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CARCINOMA, ADENOSQUAMOUS

CARCINOMA~ ADENOSQUAMOUS

TUMORS
CARCINOMA, SQUAMOUS CELL
ADENOCARCINOMA
CARCINOMA, ADENOSQUAMOUS

TUMORS
CARCINOMA, SQUAMOUS CELL
CARC I NOMA, ~SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL
CARCINOMA,· SQUAMOUS CELL
CARCINOMA, SQUAMOUS CELL

TUMORS
ADENOMA, CORTICAL CELL
POLYP
ADENOCARCINOMA
ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 18

18092 DIED ON 11/29/80 WITH 5
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

18093 DIED ON 05/15/81 WITH 4
ADRENALS
LARYNX
LUNG &BRONCHI-LEFT
LUNG t BRONCHI-DIAPHRAGMATIC

18094 DIED ON 07/07/81 WITH 1 TUMOR
LARYNX POLYP

18095 DIED ON 08/03/81 WITH 3 TUMORS
LARYNX POLYP
TRACHEA NEOPLASM
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

1809~ DIED ON 08/28/81 WITH 4c TUMORS
TRACHEA POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG t BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
HEART ADENOCARCINOMA, INVASIVE

lB097 DIED ON 04/06/Bl WITH 3 TUMORS
LARYNX CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOID

18098 DIED ON 09130/81 WITH 3 TUMORS
TRACHEA CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-AZYGOUS ADENOMA

18099 DIED ON 02/22/81 UITH NO TUMORS ~

18100 DIED ON 06/11/81 WITH 3 TUMORS
TRACHEA CARCINOMA, SQUAMOUS CELL
LUNa & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG 1 BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

18101 DIED ON· 01/21/82 WITH 1 TUMOR
LUNG i.BRONCHI-LEFT

18102 DIED ON 08/25/81 WITH 3
LUNG 1 BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

18103 DIED ON 01/10/81 WITH NO TUMORS
18104 DIED ON 06/25/81 WITH 4 TUMORS

THYMUS SARCOMA·
LARYNX POLYP

'LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &. BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18105 DIED ON 01/21/82 WITH 1 TUMOR
LUNG & BRONCHI-LEFT
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METASTATIC

METASTATIC
METASTATIC

CARCINOMA, SQUAMOUS CELL

ADENOCARCINOMA
TUMORS

POLYP
CARCINOMA, ADENOSQUAMOUS

TUMOR

4 TUMORS
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, ADENOSQUAMOUS

NO TUMORS
NO TUMORS

5 TUMORS
ADENOCARCINOMA,
ADENOCARCINOMA,
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA,

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 18

18106 DIED ON 06/15/81 WITH
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC

18107 DIED ON 05/13/81 WITH 1 TUMOR
LUNG & BRONCHI-LEFT ADENOCARCINOMA

18108 DIED ON 09/15/81 WITH 4 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG L BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

18109 DIED ON 08/18/81 WITH 5 TUMORS
THYMUS ADENOCARCINOMA, METASTATIC
LARYNX POLYP.
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI~AZYGOUS ADENOCARCINOMA
LUNG &. BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18110 DIED ON 01/13/81 WITH 6 TUMORS
LARYNX POLYP
TRACHEA POLYP
LUNG &BRONCHI-LEFT CARCINOMA,· SQUAMOUS CELL
LUNG &BRONCHI~APICAL CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

18111 DIED ON 10/01/Bl WITH 2·TUMORS
STOMACH PAPILLOMA
LUNG & BRONCHI-LEFT ADENOCARCINOMA

lB112 DIED ON 09/24/81 WITH 1 TUMOR
LUNG &BRONCHI-DIAPHRAGMATIC

18113 DIED: ON 01/21/82 WITH 2
LARYNX
LUNB &BRONCHI-LEFT

1811~ DIED ON 10/16/80 WITH
LUNG &BRONCHI-AZYGOUS

18115 DIED ON 04/13/81 WITH
18116 DIED ON 05/08/81 WITH
18117 DIED ON 11/01/81 WITH

LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC
HEART

18118 DIED ON 12/06/81 WITH 5
LAF:Y NX
TRACHEA
LUNG ~ BRONCHI-AZYGOUS
LUNG ~ BRONCHI-DIAPHRAGMATIC
BRONCHIAL L~MPH NODE

TUMORS
POLYP
POLYP
CARCINOMA, ADENOSaUAMOUS·
CARCINOMA, ADENOSOUAMOUS
ADENOCARCINOMA, METASTATIC
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CELL
CELL

CELL

CELL

AIIENOSQUAMOUS
ADENOSQUAMOUS

SQUAMOUS CELL
ADENOSQUAMCUS
ADENOSQUAMOUS
ADENOSQUAMOUS

SQUA110US CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL

ADENOCARCINOMA

TUMORS
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,

TUMOR,
SARCOI1A

TUMORS
POLYP
CARCINOMA, ADENOSQUAMOUS
SARCOMA

TUMORS
POLYP
ADENOCARCINOMA, METASTATIC
ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 18

18119 DIED ON 01/27/81 ~ITH 4
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

18120 DIED ON 06/11/81 WITH
LUNG l BRONCHI-LEFT

18121 DIED ON 12/13/81 WITH 3
TRACHEA
LUNG &.BRONCHI-LEFT
LIVER

18122 DIEU ON 12/21/81 WITH 3
LARYNX
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-CARDIAC

18123 DIED ON 12/02/80 WITH NO TUMORS
18124 DIED ON 09/09/80 WITH NO TUMORS
18125 DIED ON 07/24/80 WITH-NO TUMORS
18126 DIED ON 01/22/81 WITH 1 TUMOR

LARYNX'
18127 DIED ON 02/16/81 WITH

LARYNX
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-APICAL
LUNG L BRONCHI-DIAPHRAGMATIC

18128 DIED ON 12/23/81 WITH 2
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS

18129 DIED O~ 07/13/81 WITH 3
AIiRENALS
LUNG & BRONCHI-LEFT
JAW

18130 DIED ON 09/29/80 WITH NO TUMORS
18131 DIED ON OS/25/81 WITH 1 TUMOR

LUNG &. BRONCHI-APICAL
18132 DIED ON 10/29/81 WITH 2

LUNG & BRONCHI-APICAL
LUNG &BRONCHI-CARDIAC

18133 DIED ON 07/13/81 UITH 1 TUMOR
LUNG & BRONCHI-DIAPHRAGMATIC

1813~ DIED ON 05/05/81 WITH NO TUMORS
18135 DIED ON 09/26/81 WITH 4 TUMORS

ESOPHAGUS ' CARCINOMA,
LUNG l BRONCHI-LEFT CARCINOMA,
LUNG &BRONCHI-AZYGOUS CARCINOMA,
LUNG & BRONCHI-CARDIAC CARCINOMA,

13136 DIED ON 12/07/81 WITH 3 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOMA,
LUNG & BRONCHI-AZYGOUS CARCINOMA,
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TUMORS
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,

,
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL, METASTATIC

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP.: 18

18137 DIED ON 05/29/81 WITH 6
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-CARDIAC
KI DNE'fS

18138 DIED ON 12/18/80 WITH 4
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
HEART

18139 DIED ON 10/24/81 WITH 4
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

18140 DIED ON 04/29/81 WITH NO TUMORS
18141 DIED ON 08/19/81 WITH 4 TUMORS

THYR01D CARCINOMA
LUNG &BRONCHI-LEFT CARCINOMA,
LUNG 1 BRONCHI-AZYGOUS CARCINOMA,
LUNG &BRONCHI-DIAPHRAGMATIC ADENOMA
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ADENOSQUAMOUS
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL,

ADENOSQUAMOUS
ADENOSQUAMOUS

METASTATIC



TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY ·PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 19

METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTATIC

ADENOMA, CORTICAL CELL

ADENOMA, .CORTICAL CELL

NO TUMORS
6 TUMORS

OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA,
OSTEOSARCOMA

TRACT TUMOR-BEARING ANIMAL

11/03/80 WITH NO TUMORS
06/22/80 WITH NO TUMORS
01/23/81 WITH· NO TUMORS
08/28/80 WITH NO TUMORS
12/31/81 WITH 1 TUMOR

01/21/82 WITH NO TUMORS
08/09/81 WITH NO TUMORS
05/31/81 WITH NO TUMORS
06/30/81 WITH NO TUMORS
01/14/81 WITH NO TUMORS
03/13/81 WITH NO TUMORS
01/21/82 WITH 1 TUMOR

18142 DIED ON
18143 DIED. ON
18144 DIED ON
18145 DIED ON
18146 DIED ON
18147 DIED ON
18143 DIED ON

ADRENALS
18149 DIED ml
18150 DIED ON
18151 DIED ON
18152 DIED ON
18153 DIED ON

ADRENALS
18154 DIED ON 08/21/80 WITH
18155 DIED ON 01/08/82 WITH

LUNGS & BRONCHI-LEFT
LUNGS &BRONCHI-APICAL
LUNGS & BRONCHI-AZYGOUS
LUNGS &BRONCHI-DIAPHRAGMATIC
LUNGS & BRONCHI-CARDIAC
·STERNUM ~ RIB JUNCTION

NOTE.: NOT INCLUDED AS A RESPIRATORY

,.

18156 OlEn ON 01/21/82. WITH NO TUMORS
18157 DIED ON 02/02/81 WITH NO TUMORS
18158 DIED ON 07/02/81 WITH NO TUMORS
18159 DIED ON 12/03/80 WITH NO TUMORS
18160 DIED ON 01/21/82 WITH NO TUMORS
18161 DIED ON 01/07/82 WITH NO TUMORS
1816~ DIED ON 12/08/80 WITH NO TUMORS
18163 DIED ON 01/07/82 WITH NO TUMORS.
18164 DIED ON 01/21/82 WITH NO TUMORS
18165 DIED ON OS/25/81 WITH NO TUMORS
181~6 DIED ON 12/03/81 WITH NO TUMORS
18167 DIED ON 08/10/81 WITH NO TUMORS
18168 DIED ON 01/21/82 WITH NO TUMORS
13169 DIED ON 10/21/81 WITH· NO TUMORS
18170 DIED ON 04/03/81 WITH NO TUMORS
18171 DIED ON 05/07/81. WITH NO TUMORS
18172 DIED ON 03/26/81 WITH NO TUMORS
18173 DIED ON 12/30/81 WITH NO TUMORS
18174 DIED ON 01/21/82 WITH 1 TUMOR

rHYROID CARCINOMA~ C-CELL
181 5 DIED ON 01/21/82 WITH NO TUMORS
181 6 DIED ON 12/12/80 WITH NO TUMORS
181 7 DIED ON 08/01/81 WITH NO TUMORS
181 8 DIED ON 02/27/81 WITH NO TUMORS
181 9 DIED ON 12/08/81 WITH NO TUMORS
181 a DIED ON 01/11/82 WITH NO TUMORS
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TUMOR INI,'ENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATESt

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 19

18181 DIED ON 01/19/82 WITH 1 TUMOR
ADRENALS CARCINOMA, CORTICAL CELL

18182 DIED ON 11/26/80 WITH NO TUMORS
18183 DIED ON 11/10/81 WITH NO TUMORS
18184 DIED ON 01/08/81 WITH NO TUMORS
18185 DIED ON 06/07/80 WITH NO TUMORS
18186 DIED ON 09/06/81 WITH NO TUMORS
18187 DIED ON 01/20/82 WITH NO TUMORS
18188 DIED ON 01/21/82 WITH NO TUMORS
18189 DIED ON 01/21/82 WITH NO TUMORS
18190 DIED ON 01120/82 WITH 1 TUMOR

ADRENALS ADENOMAr CORTICAL CELL
18191 DIED ON 01/21/82 WITH NO TUMORS
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ADENOSQUAMOUS
ADENOSaUAMOUS
ADENOSQUAMOUS

ADENOCARCINOMA

CARCINOMA, ADENOSQUAMOUS

CARCINOMA, SQUAMOUS CELL
TUMOR

NO TUMORS
5 TUMORS

PAPILLOMA
POLYP
CARCINOMA,
CARCINOMA,
CARCINOMA,

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 20

18192 DIED ON 01/29/81 WITH
LUNG ~ BRONCHI-LEFT

18193 DIED ON' 11/29/81 WITH 1 TUMOR
LUNG ~ BRONCHI-LEFT

18194 DIED ON 08/07/60 WITH
1819S DIED ON 10/14/81 WITH

STOMACH
TRACHEA
LUNG ~ BRONCHI-LEFT .
LUNG &_ BRONCHI-AZYGOUS
LUNG ~ BRONCHI-DIAPHRAGMATIC

18196 DIED ON 04/17J81 WITH 1 TUMOR
LUNG & BRONCHI-DIAPHRAGMATIC

18197 DIED ON 12/19/80 WITH NO TUMORS
18198 DIED ON 11/19/81 WITH 3 TUMORS

TRACHEA-CARCINOMA, ADENOSQUAMOUS
LUNG t· BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
AXILLARY MASS LYMPHOMA, MALIGNANT

18199 DIED ON 02/27181 WITH TUMOR
LUNG ~ BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL

18200 DIED ON 07/14/81 WITH 4 TUMORS
LUNG ~ BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG t BRONCHI-AZYGOUS CARCINOMA,· ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG ~ BRONCHI-CARDIAC CARCINOMA, ADENOSQUAMOUS

18201 [lIED ON 12/16/80 WITH. 3 TUMORS
LARYNX PAPILLOMA
LUNG ~ BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
MEDIASTINAL LYMPH NODE CARCINOMA, SQUAMOUS CELL

18202 DIED ON 12/18/80 WITH 2 TUMORS
LUNG ~ BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG ~ BRONCHI-CARDIAC . CARCINOMA, SQUAMOUS CElL

18203 DIED ON 11/24/80 WITH 2 TUMORS
TRACHEA POLYP
LUNG t. BRONCHI-LEFT· ADENOCARCINOMA

ADENOCARCINOM
TUMORS

CARCINOMA, SQUAMOUS CELL
POLYP

18204 DIED ON 03/26/81 WITH 1 TUMOR
LUNG ~ BRONCHI-DIAPHRAGMATIC

18205 DIED ON 01/20/81 WITH 2
LUNG t BRONCHI-LEFT
LUNG t. BRONCHI-DLAPHRAGMATIC
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 20

METASTATIC

ADENOCARCINOHA

CARCINOMA, SQUAMOUS CELL

CARCINOMA

TUMORS
NEOPLASM
POLYP
ADENOCARCINOMA

TUMOR

ADENOCARCINOMA

TUMORS
POLYP
ADENOCARCINOHA
ADENOCARCINOMA

CARCINOMA
TUMORS

CARCINOMA~ CORTICAL CELL
POLYP
ADENOMA
ADENOCARCINOMA
CARCINOMA, ADRENOCORTICAL
CARCINOMA, ADRENOCORTICAL
CARCINOMA, ADRENOCORTICAL
ADENOCARCINOMA
CARCINOMA, ADRENOCORTICAL
ADENOCARCINOMA
CARCINOMA, ADRENOCORTICAL

NO TUMORS
NO TUMORS

2 TUMORS
POLYP
POLYP

TUMORS
POLYP
ADENOCARCINOMA
ADENOCARCINOMA,

18206 DIED ON 10/31/80 WITH
18207 DIED ON 09/12/80 WITH
18208 DIED ON 01/02/82 WITH

LARYNX
TRACHEA

18209 DIED ON 01/09/82 WITH 3
TRACHEA
LUNG &BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC

18210 DIED ON 03/27/81 WITH 1 TUMOR
LUNG &BRONCHI-AZYGOUS

18211 DIED ON 01/20/82 WITH J
LARYNX
LUNG &BRONCHI-LEFT
LUNG l BRONCHI-DIAPHRAGMATIC

18212 DIED ON 03/18/81 WITH 1 TUMOR
LUNG i BRONCHI-LEFT

18213 DIED ON 07/15/80 WITH NO TUMORS
18214 DIED ON 01/21/82 WITH 2 TUMORS

LARYNX CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-LEFT ADENOCARCINOMA

18215 DIED ON, 04/16/81 WITH NO TUMORS
18216 DIE~ ON 02/03/81 WITH 1 TUMOR

LUNG l BRONCHI-APICAL
18217 DIED ON 10/30/80 WITH 1 TUMOR

TRACHEA
18218 DIED ON 01/09/82' WITH 11

ADRENALS
TRACHEA
PARATHYROID
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-APICAL
LUNG & BRONCHI-AZYGOUS
LUNG &BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

18219 DIED ON 11/28/80 WITH
H:ACHEA

18220 DIED ON 09/06/81 WITH 3
ADRENALS
l.ARYNX
LUNG t BRONCHI-DIAPHRAGMATIC

.,
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METASTATIC

ADENOCARCINOMA

CARCINOMA, SQUAMOUS CELL
TUMOR

CARCINOMA, ADENOSaUAMOUS

TUMORS
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, ADENOSaUAMOUS
SARCOMA, RETICULUM CELL

TUMOR

2 TUMORS
POLYP
POLYP

TUMORS
PAPILLOMA
ADENOCARCINOMA
.NEOPLASM
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA,

TUMOR INVENTORY
CO-CARCINOGENICITY O~ FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP:, 20

18221 DIED ON 01/21/82 WITH
LARYNX
LUNG &BRONCHI-AZYGOUS

18222 DIED ON 10/28/81 WITH 8
STOMACH
TRACHEA
THYROID
LUNG &, BRONCHI-LEFT
LUNG &BRONCHI-APICAL
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-CARDIAC
MEDIASTINAL LYMPH NODE

18223 DIED ON 06/02/81 WITH 1 TUMOR
LUNG & BRONCHI-LEFT

18224 DIED ON 04/27/81 WITH
LUNG &BRONCHI-LEFT

l822S DIED ON 10/26/81 WITH
• LUNG & BRONCHI-LEFT

18226 DIED ON 01/31181 WITH 3
LUNG &BRONCHI-LEFT
LUNG 1 BRONCHI-APICAL
SPLEEN

18227 DIED ON· 06/12/81 WITH 1 TUMOR
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOHA

18228 DIED ON 08112/81 WITH 5 TUMORS
LUNG &BRONCHI-LEFT ADENOCARCINOHA
LUNG &BRONCHI-APICAL ADENOCARCINOMA
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOHA
LUNG &BRONCHI-CARDIAC ADENOCARCINOMA.

18229 DIED ON 06/26/81 WITH 1 TUMOR
TRACHEA ADENOCARCINOMA

18230 DIED ON 01/03/82 WITH 2 TUMORS
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18231 DIED ON 07/08/81 WITH 2 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL

ADENOCARCINOMA
2 TUMORS

SARCOMA
SARCOMA

18234 DIED ON 11/04/80 WITH
TF:ACHEA
MEDIASTINAL LYMPH NODE

18232 DIED ON 12/20/80 WITH NO TUMORS
18233 DIED ON 03/06/81 WITH 1 TUMOR

LUNG & BRONCHI-LEFT
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SQUAMOUS CELL

SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL
SQUAMOUS CELL

CARCINOMA,
TUMORS

CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 20

06/18/81 WITH NO TUMORS
01/16/81 WITH 1 TUMOR

18235 DIED ON
18236 DIED ON

LARYNX
18237 DIED ON 01/07/81 WITH 6

LUNG & BRONCHI-LEFT
LUNG & BRONCHI-LEFT

ttl~g I ~=g~gUI:=~~~abs
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG &. BRONCHI-CARDIAC

18238 DIED ON 10/19/81 ~ITH NO TUMORS
18239 DIED ON 09/23/80 WITH NO TUMORS
18240 DIED ON 01/19/82 WITH 2 TUMORS

LUNG &. BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18241 DIED ON 03/03/81 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: .21.

13242 DIED ON 10/14/81 WITH NO TUMORS
18243 DIED ON 01/25/82 WITH NO TUMORS
18244 DIED ON 12/17/81 WITH NO TUMORS
18245 DIED ON 09/21/81 WITH NO TUMORS
18246 DIED ON 04/08/81 ~ITH 1 TUMOR

ADRENALS ADENOMA, CORTICAL CELL

18247 DIED ON 08/18/81 ~ITH NO TUMORS
18248 DIED ON 10/02/81 WITH NO TUMORS
13249 DIED ON 01/25/82 WITH NO TUMORS
18250 DIED ON 05/24/80 WITH NO TUMORS
13251 DIED ON 01/25/82 WITH NO TUMORS
18252 DIED ON 01/25/82 WITH NO TUMORS
18253 DIED ON 01/25/82 ~ITH NO TUMORS
18254 DIED ON 01/25/82 WITH NO TUMORS
18255. DIED ON 01/28/81 WITH NO TUMORS
18256 DIED ON 12/29/81 WITH NO TUMORS
18257 DIED ON 01/25/82 WITH NO TUMORS
18258 DIED ON 01/25/82 WITH NO TUMORS
18259 DIED ON 11/02/81. WITH NO TUMORS
18260 DIED ON 01/25/82 WITH 1 TUMOR

ADRENALS NEOPLASM
1826f DIED ON 11/12/51 WITH NO TUMORS
18262 DIED ON 09/08/81 WITH NO TUMORS
18263 DIED ON·08/10/S1 WITH NO TUMORS
18264 DIED ON 07/26/81 WITH NO TUMORS
18265 DIED ON 01/25/82 WITH NO TUMORS
18266 DIED ON 01/25/82 WITH NO TUMORS
18267 DIED ON 01/25/82 WITH NO TUMORS
18268 DIED ON· 09/18/81 WITH NO TUMORS
18269 DIED ON 06/07/81 WITH NO TUMORS
18270 DIED ON· 12(17/81 WITH NO TUMORS
18271 DIED ON· 11/07/80 WITH NO TUMORS
'8~7~ OlEO ON 01/25/82 WITH NO TUMORS
i8~7i DIED ON 01/25/82 WITH NO TUMORS
18274 DIED ON 01/25/82 ~ITH NO TUMORS
18275 DIED ON 12/26/81 WITH NO TUMORS
18276 DIED ON 09/04/80 WITH NO TUMORS
18~" DIED ON 01/22/81 WITH NO lUMORS
18278 DIED ON 01/25/82 WITH NO TUMORS
18279 DIED ON 01/16/82 WITH NO TUMORS
18280 DIED ON 01/25/82 WITH NO TUMORS
18281 DIED ON 10/10/80 WITH NO TUMORS
18282 . DIED ON 01/25/82 WITH NO TUMORS
18283 DIED ON 01/25/82 WITH NO TUMORS
18284 DIED ON 01/25/82 WITH 1 TUMOR

THYROID CARCINOMA, C-CELL
18285 DIED ON 09/11/80 WITH NO TUMORS
13286 DIED ON 02/16/81 WITH NO TUMORS
18287 DIED ON 11/28/81 WIT~ NO TUMORS
18288 DIED ON 01/25/82 WITH NO TU~ORS
18289 DIED ON 01/25/82 WITH NO TUMORS
18290 DIED ON 01/25/82 WITH NO TUMORS
18291 DIED ON 04/16/81 WIJH NO TUMORS
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CELL

METASTATlC

ADENOCARCINOIiA
TUMORS

ADENOCARCINOMA
PAPILLOMA
ADENOCARCINOMA,

4 TUMORS
CARCINOMA, SQUAMOUS CELL
CARCINOMA, ANAPLASTIC
CARCINOMA, SQUAMOUS CELL
CARCINOMA, ANAPLASTIC

1829~ DIED ON 05/16/81 WITH 3
TRACHEA
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-LEFT

18295 DIED ON 08/22/80 WITH .NO TUMORS
18296 DIED ON 04/10/81 WITH 2 TUMORS

TRACHEA POLYP
LUNG & BRONCHI-LEFT ADENOCARCINOMA

18297 DIED ON 09/08/81 WITH 3 TUMORS
LARYNX POLYP
LUNG & BRONCHI-APICAL ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18298 DIED ON 04/30/81 WITH 1 TUMOR
LUNG t BRONCHI-DIAPHRAGMATIC

18299 01[0 O~ 01/25/82 WITH 3
STOMACH
STOMACH
MESENTERIC LYMPH NODE

18300 DIED ON 08/05/81 WITH
LUNG &: BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG t BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

L8301 DIED ON 10/03/BO WITH NO TUMORS
18302 DIED ON 06/08/81 WITH 5 TUMORS

LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-APICAL ADENOCARCINOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA
LUNG & BRONCHI-CARDIAC ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 22 .

18292 DIED ON 10/14/81 WITH 5 TUMORS
TRACHEA POLYP
LUNG & BRONCHI-LEFT POLYP
LUNG & BRONCHI-LEFT ADENOMA
LUNG &BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS

18293 DIED ON 11/10/81 WITH 1 TUMOR
LUNG &BRONCHI-LEFT ADENOCARCINOMA

TUMORS
POLYP
CARCINOMA, ADENOSQUAMOUS
ADENOCARCINOMA

NO TUMORS
4 TUMORS

CARCINOMA, ADEHOSaUAMOUS
ADENOCARCINOMA
ADENOMA
HEMANGIOSARCOMA

18303 DIED ON 01/22/81 WITH
18304D1ED ON 01/25/82 WITH

LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-DIAPHRAGMATIC
SPLEEN
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 22

ADENOSQUAMOUS

SQUAMOUS CELL
SQUAMOUS CELL
ADENOSQUAMOUS

ADENOMA, CORTICAL CELL

TUMORS
CARCINOMA, SQUAMOUS CELL
CARCINOMA, saUAMOUS CELL
ADENOCARCINOMA

CARCINOMA, SQUAMOUS CELL

TUMORS
CARCINOMA, ADENOSQUAMOUS
ADENOMA "

3 TUMORS
ADENOMA, CORTICAL CELL
CARCINOMA, ADENOSQUAMOUS
ADENOCARCINOMA

llO TUMORS
7 TUMORS

POLYP
"ADENOCARC I NOMA
ADENOCARCINOMA
ADENOCARCINOMA
SARCOMA
SARCOMA
SARCOMA

18305 DIED ON 08/04/81 WITH
A[IRENALS
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS

18306 DIED ON 11/23/80 WITH
18307 DIED ON 10/11/81 WITH

LARYNX
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
HEART
STERNUM &RIB JUNCTION
SUBCUTANEOUS MASS

18308 DIED ON 08/25/81 WITH TUMOR
LARYNX POLYP

18309 DIED ON 09/14/81 WITH 4 TUMORS
LARYNX POLYP
TRACHEA POLYP
LUNG & BRONCHI-LEFT CARCINOMA,
LUNG & BRONCHI-DIAPHRAGMATIC ADENOMA"

18310 DIED ON 01/14/82 WITH 5 TUMORS
STOMACH PAPILLOMA
LARYNX POLYP
LUNG I BRONCHI-LEFT CARCINOMA,
LUNG I BRONCHI-AZYGOUS CARCINOMA,
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA,

183f1 DIED ON 01/05/82 WITH 1 TUMOR
ADRENALS

18312 DIED ON OS/22/81 WITH 3
LARYNX
LUNG &BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC

18313 DIED ON 08/12/81 WITH 1 TUMOR
LUNG &BRONCHI-LEFT

18314 DIED ON 11/15/81 WITH 2
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS

18315 DIED ON 07/03/81 WITH
LUNG &BRONCHI-LEFT

18316 DIED ON 04/18/81 WITH 2
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-DIAPHRAGMATIC

TUMOR
ADENOMA

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
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ADENOSQUAMOUS
ADENOSQUAMOUS
ADENOSQUAMOUS
ADENOSQUAMOUS
ADENOSQUAMOUS
A[IENOSQUAMOUS

METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTATIC
METASTATIC

CARCINOMA, ADENOSQUAMOUS

TUMOR
CARC I NOMA, INVAS IVE

TUMORS
ADENOCARCINOMA
CARCINOMA, ADENOSQUAMOUS

.CARCINOMA, ADENOSaUAMOUS
CARCINOMA, ADENOSQUAMOUS

TUMORS
ADENOCARCINOMA
CARCINOMA, ADENOSQUAMOUS
CARCINOMA, ADENOSQUAMOUS

. HEMANGIOMA

TUMORS
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CAF:CI NOMA,

TUMORS.
POL YF'
ADENOCARCINOMA
ADENOCARCINOMA
ADENOCARCINOMA

TUMOR

TUMORS
POLYP
CARCINOMA, SQUAMOUS CELL
CARCINOMA, S~UAMOUS CELL
CARCINOMA, ADENOSQUAMOUS

TUMORS
CARCINOMA, SQUAMOUS CELL
ADENOCARCINOMA
CARCINOMA, SQUAMOUS CELL

CARCINOMA, SQUAMOUS CELL.
TUMORS

SARCOMA,
SARCOMA,
SARCOMA,
SARCOMA ,
SARCOMA,
SARCOMA,
SARCOMA,
SARCOMA,

TUMORS
ADENOMA, CORTICAL CELL
CARCINOMA, SQUAMOUS CELL
ADENOHA

18326 DIED ON 01/25/82 WITH 6
TRACHEA
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG &BRONCHI-CARDIAC

13327 DIED ON· 01/18/82 WITH 4
LARYNX
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 22

18317 DIED ON 10/03/81 WITH 4
LARYNX
.LUNG &BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

18318 DIED ON 06/08/81 WITH 3
TRACHEA
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-LEFT

18319 DIED ON 06/09/81 WITH 1 TUMOR
LARYNX

18320 DIED ON 08/18/80 WITH 8
THIGH MUSCLE
THYMUS
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-APICAL
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHL-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC
LIVER

18321 DIED ON 06/16/81 WITH 3
ADRENALS
TRACHEA
LUNG &BRONCHI-LEFT

18322 DIED ON 04/16/81 WITH
LUNG &BRONCHI-LEFT

18323 DIED ON 12/24180 WITH
HEART

18324 DIED ON 05/12/81 WITH 4
LARYNX
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

18325 DIED ON 09/18/81 WITH 4
TRACHEA
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC
SPLEEN
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TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
CARCINOMA, ADENOSDUAMOUS

TUMORS
POLYP
POLYP
CARCINOMA, ADENOSQUAMOUS

ADENOCARCINOMA

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA
POLYP
ADENOCARCINOMA

TUMORS
ADENOCARCINOMA
ADENOCARCINOMA

TUMOR INVENTORY
CO-CARCINOGENICITY OF-FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 22

18328 DIED ON 12/27/80 WITH NO TUMORS
18329 DIED ON 09/11/80 WITH NO TUMORS
18330 DIED ON 11/29/80 WITH NO TUMORS
18331 DIED ON 01/20/81 WITH 1 TUMOR

LUNG t BRONCHI-LEFT
18332 DIED ON 11/14/81 WITH ~

TRACHEA
LUNG i BRONCHI-LEFT
LUNG i BRONCHI-APICAL
LUNG i BRONCHI-DIAPHRAGMATIC

18333 DIED ON 07/28/81 WITH 2
LUNG i BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC

18334 DIED ON 07/10/81 WITH 2 TUMORS
LARYNX CARCINOMA, SQUAMOUS CELL
TRACHEA POLYP

18335 DIED ON 03/10/81 WITH NO TUMORS
18336 DIED ON 10/05/81 ~ITH 3 TUMORS

LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG i BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-AZYGOUS CARCINOMA,- ADENOSQUAMOUS

18337 DIED ON 07/03/81 WITH TUMOR
STOMACH PAPILLOMA

18338 DIED ON 09/12/81 WITH 2 TUMORS
LUNG &BRONCHI~LEFT CARCINOMA, ADENOSQUAMOUS
LUNG 1 BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18339 DIED ON 07/11/81 WITH 4 TUMORS
TRACHEA CARCINOMA,- SQUAMOUS CELL
LUNG t BRONCHI-APICAL ADENOCARCINOMA
LUNG &BRONCHI~DIAPHRAGMATIC ADENOCARCINOMA
LUNG i BRONCHI-CARDIAC ADENOCARCINOMA

18340 DIED ON 11/25/81 WITH 3
LUNG t BRONCHI~LEFT

LUNG &BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC

18341 DIED ON 01/25/82 WITH 3
LARYNX
TRACHEA
LUNG i BRONCHI-LEFT
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TUKOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 23

ADENOMA, CORTICAL CELL

NEOPLASM

ADENOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL

ADENOMA, HEPATOCELLULAR

NO TUMORS
NO TUMORS
NO TUMORS
NO TUMORS

1 TUMOR

WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH 1 TUMOR

11/20/81 WITH 1 TUMOR

11/16/81 WITH NO TUMORS
09/23/81 WITH NO TUMORS
03/08/81 WITH NO TUMORS
12/04/81 WITH 1 TUMOR

11/10/80 WITH
01/05/82 WITH
01/25/82 WITH
12/10/80 WITH
01/25/82 WITH

18342 DIED ON
18343 [lIED ON
18344 DIED ON
18345 DIED ON

ADRENALS
18346 DIED ON 01/25/82 WITH NO TUKORS
18347 DIED ON 01/14/82 WITH NO TUMORS
18348 DIED ON 08/06/80 WITH NO TUMORS
18349 DIED ON 01/25/82 WITH NO TUMORS
18350 DIED ON 09/15/81 WITH NO TUMORS
18351 DIED ON 11/21/80 WITH NO TUMORS
18352 DIED ON 11/12/81 WITH NO TUMORS
18353 DIED ON 02/25/81 WITH NO TUMORS
18354 DIED ON 12/26/80 WITH NO TUMORS
18355 DIED ON 01/25/82 WITH NO TUMORS
18356 DIED ON 06/29/81 WITH NO TUMORS
18357 DIED ON 12/09/81 WITH NO TUMORS
18358 DIED ON 02/19/81 WITH 1 TUMOR

THYROID
18359 DIED ON 09/24/80 WITH NO TUMORS
18360 DIED ON 01/25/82 WITH NO TUMORS·
18361 DIED ON 10/20/81 WIJH 1 TUMOR

ADRENALS
18362 DIED ON

ADRENALS
18363 DIED ON 11/07/80
18364 DIED· ON 09/11/81
18365 DIED ON 10/27/81
18366 DIED ON 08/01/81
18367 DIED ON 06/19/81
18368 DIED ON· 01/25/82
18369 DIED ON 01/25/82

ADRENALS
18370 DIED ON
18371 DIED ON
18372 DIED ON
18373 DIED ON
18374 DIED ON

LI~IER

18375 DIED ON 12/14/81 WITH NO TUMORS
18376 DIED ON 01/25/82 WITH NO TUMORS
18377 DIED ON 05/01/81 WITH NO TUMORS
18378 DIED ON 01/25/82 WITH NO TUMORS
18379 DIED ON 10/30/80 WITH NO TUMORS
18330 DIED ON 03/18/81 WITH NO TUMORS
18381 DIED ON 01/11/82 WITH NO TUMORS
18382 DIED ON 08/03/31 WITH 1 TUMOR

MEDIASTINAL LYMPH NODE ADENOCARCINOMA, METASTATIC
18383 DIED ON 11/29/80 WITH NO TUMORS
18385 DIED ON 01/25/82 WITH 2 TUMORS

LIVER LYMPHOMA, MALIGNANT
SPLEEN LYMPHOMA, MALIGNANT

18386 DIED ON 10/30/81 WITH NO TUMORS
18387 DIED ON 01/25/82 WITH NO TUMORS
18388 DIED ON 08/18/81 WITH NO TUMORS
18389 DIED ON 01/25/82 WITH NO TUMORS
18390 DIED ON 05/02/81 WITH NO TUMORS
18391 DIED ON 01/25/82 WITH NO TUMORS
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 24

18392 DIED ON 03/31/81 WITH NO TUMORS
18393 DIED ON 12/02/80 WITH 1 TUMOR

LUNG & BRONCHI-LEFT ADENOCA~CINOMA

18394 DIED ON 10/29/81 WITH NO TUMORS
18395 DIED ON 06/17/81 WITH 1 TUMOR
. LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL

1839~ DIED ON 01/31/81 WITH NO TUMORS
18397 DIED ON 12/29/81 WITH 3 TUMORS

LARYNX POLYP
LUNG &BRONCHI-APICAL ADENOCARCINOM~
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18398 DIED ON 07/12/80 WITH NO TUMORS
18399 DIED ON 10/09/80 WITH NO TUMORS
18400 DIED ON 01/19/82 WITH 2 TUMORS

ADRENALS ADENOMA, CORTICAL CELL
STOMACH PAPILLOMA

18401 DIED ON 10/30/80 WITH NO TUMORS
18402 DIED ON 06129181 WITH- 8 TUMORS

THYMUS CARCINOMA
TRACHEA CARCINOMA, SQUAMOUS CELL, INVASIVE
LUNG t BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL
LUNG & BRONCHI-AZYGOUS CARCINOMA, SQUAMOUS CELL
LUNG t BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, SQUAMOUS CELL
LUNG &BRONCHI-CARDIAC CARCINOMA, SQUAMOUS CELL

18403 DIED ON 11/24/81 WITH 3 TUMORS
TRACHEA POLYP
LUNG &- BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18404- DIED O~l 06/27/81 WITH 2 TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-APICAL CARCINOMA, ADENOSOUAMOUS

18405 DIED ON· 07/28/80 WITH TUMOR
LARYNX POLYP

18406 DIED ON 06/25/81 WITH 3 TUMORS
TRACHEA ADENOCARCINOMA
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18407 DIED ON 11/21/80 WITH NO TUMORS
18408 DIED ON 11/09/81 WITH 5 TUMORS

LARYNX POLYP
TRACHEA ADENOCARCINOMA
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOMA

18409 DIED O~ 01/26/B2 WITH 1 TUMOR
LHRYHX POLYP
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· TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 24

18410 DIED ON 08/22/S1 WITH 6 TUMORS
STOMACH PAPILLOMA
LUNG i BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG i BRONCHI-APICAL CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG I BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-CARDIAC CAROINOMA, ADENOSQUAMOUS

18411 DIED ON 11/08/81 WITH 4 TUMORS
ADRENALS ADENOMA, CORTICAL CELL
TRACHEA POLYP .
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18412 DIED ON 12/13/S1 WITH 5 TUMORS
STOMACH PAPILLOMA
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOMA" ADENOSQUAMOUS
LUNG & BRONCHI-APICAL POLYP
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMQUS, METASTATIC

18413 DIED ON 12/07/80 WITH NO TUMORS
18414 DIED ON 12/22/81 WIT~ 2 TUMORS

LARYNX POLYP
LUNG &JRONCHI-LEFT ADENOCARCINOMA

18415 DIED ON 10/30/81 WITH NO TUMORS
18416 DIED ON 04/04/B1WITH NO TUMORS
18417 DIED ON 10/05/81 WITH 1 TUMOR

LUNG &BRONCHI~LEFT ADENOCARCINOMA

1S418 DIF.D ON 12103180 WITH NO TUMORS
18419 DIED ON 03/10/31 WITH 1 TUMOR

LARYNX POLYP
18420 DIED ON 01/15/81 WITH NO TUMORS
lS421 DIED ON 01/26/82 WITH 1 TUMOR·

LUNG &BRONCHI-LEFT ADENOMA
18422 DIED ON 07/20/81 WITH ~ TUMORS

ADRENALS ADENOMA, CORTICAL CELL
LUNG &BRONCHI-LEFT ADENOMA

lB423 DIED ON 05/01/81 WITH ~ TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC ADENOMA

184~4 DIED ON 12/21/80 WITH NO TUMORS
18425 DIED ON 01/03/S1 WITH 2 TUMORS

LARYNX POLYP
LUNG L BRONCHI-APICAL CARCINOMA

iS426 DIED ON OS/15/80 WITH 2 TUMORS
LIVER SARCOMA
SPLEEN SARCOMA

:8427 DIED ON 01/15/82 WITH 4 TUMORS
~DRENALS CARCINOMA, CORTICAL CELL
LARYNX POLYP
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-APICAL ADENOCARCINOMA
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TUMOR INVENTORY
.CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 24

18428 DIED ON 01/13/82 WITH 2 TUMORS
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18429 DIED ON 06/15/81 WITH NO TUMORS
18430 DIED ON 07/26/81 WITH 1 TUMOR

LUNG &BRONCHI-LEFT ADENOCARCINOMA
18431 DIED ON 05/15/81 WITH 2 TUMORS

LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18432 DIED ON 11/06/81 WITH S TUMORS
BRAIN CARCINOMA, ADENOSQUAMOUS, METASTATIC
THYMUS CARCINOMA, ADENOSQUAMOUS, METASTATIC
TRACHEA CARCINOMA, ADENOSQUAMOUS
LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
BRONCHIAL LYMPH NODE CARCINOMA, ADENOSQUAMOUS, METASTATIC

18433 DIED ON 11/05/81 WITH 1 TUMOR
LARYNX POLYP

18434 DIED ON 06/09/81 WITH 1 TUMOR
LARYNX CARCINOMA, SQUAMOUS CELL

18435 DIED ON 09/08/81 WITH 1 TUMOR
LUNa & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18436 DIED ON 01/03/82 WITH NO TUMORS
18437 DIED ON 11/11/81 WITH NO TUMORS
18438 DIED ON 09/10/81 WITH 12 TUMORS

ADRENALS CARCINOMA~ CORTICAL CELL
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METASTATIC
INVASIVE
INVASIVE
INVASIVE
INVASIVE

ADENOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL

WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH NO TUMORS
WITH 1 TUMOR

TUMOR INVENTORY
. CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 25

18442 DIED ON 12/31/81 WITH NO TUMORS
18443 DIED ON 01/26/82 WITH NO TUMORS
18444 DIED ON 11/10/80 WITH NO TUMORS
18445 DIED ON 08/31/81 WITH NO TUMORS
18446 DIED ON 10/18/81 WITH NO TUMORS
18447 DIED ON 03/02/81 WITH NO TUMORS
18448 DIED ON 11/24/81 WITH NO TUMORS·
18449 DIED ON 09/11/81 WITH NG TUMORS
18450 DIED ON 01/26/82 WITH 3 TUMORS

LUNG &BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG S BRONCHI-AZYGOUS CARCINOMA, ADENOSQUAMOUS
LUNG 1 BRONCHI~CARDIAC CARCINOMA, ADENOSQUAMOUS

18451 DIED ON 12/15/80 WITH NO TUMORS
18452 DIED ON 01/30/81 WITH NO TUMORS
18453 DIED ON 09/07/81 WITH NO TUMORS
18454 DIED ON 06/09/81 WITH NO TUMORS
18455 DIED ON 01/06/82 WITH NO TUMORS
18456 DIED ON 08/03/81 WITH NO TUMORS
18457 DIED ON 11129/80 WITH NO TUMORS
18458 DIED·ON 05/04/81 WITH NO TUMORS
18459 DIED ON 10/09/81~ITH NO TUMORS
18460 DIED ON 01/26/82 WITH NO TUMORS
18461 DIED ON 10/23/81 WITH 6 TUMORS·

MESENTERIC LYMPH NODE ADENOCARCINOMA,
GALLBLADDER ADENOCARCINOMA,
SPLEEN ADENOCARCINOMA,
PANCREAS ADENOCARCINOMA,
SEMINAL VESICLES ADENOCARCINOMA,
ABDOMEN (MASS) ADENOCARCINOMA

18462 DIED ON 02/12/81 WITH NO TUMORS
18463 DIED ON 01/26/82 WITH NO TUMORS
18464 DIED ON 06/07/81 WITH NO TUMORS
18465 DIED ON 11/12/81 WITH NO TUMORS
18466 . DIED ON 08/30/81 WITH NO TUMORS
18467 DIED ON 01/26/82 WITH NO TUMORS
18468 DIED ON· 06/27/81 WITH NO TUMORS
18469 DIED ON 01/26/82 WITH NO TUMORS
18470 DIED ON 01/06/82 WITH NO TUMORS
18471 DIED ON 01/26/82 WITH NO TUMORS
18472 DIED ON 01/26/82 WITH NO TUMORS
18473 DIED ON 01/15/81 WITH NO TUMORS
18474 DIED ON 01/07/82 WIJH NO TUMORS
18475 DIED ON OS/25/81 WITH NO TUMOR~
18476 DIED ON 09/23/81 WITH NO TUMORS
18477 . DIED ON 01/26/82 ~ITH 1 TUMOR

AIIRENALS
18478 DIED ON 04/30/81
18479 DIED ON 09/11/81
18480 DIED ON 01/22/82
18481 DIED ON 12/08/80
18482 DIED ON 07/25/80
18483 DIED ON 08/14/81

ADRENALS

·i

01/24/82 WITH NO TUMORS
01/26/82 WITH ~O TUMORS
oe/25/81 WITH NO TUMORS
01/08/81 WITH NO TUMORS
11/09/81 WITH NO TUMORS
11/27/80 WITH NO TUMORS
12/17/81 WITH 1 TUMOR

18484 DIED ON
ADRENALS

18485 DIErl ON
18486 DIED ON
18487 DIED ON
18488 DIED ON
18489 DIED ON
18490 DIED ON
18491 DIED ON

ADF:ErU,LS

01/26/82 WITH 1 TUMOR
CARCINOMA, CORTICAL CELL

ADENOMA, CORTICAL CELL
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ADENOSQUAMOUS

ADE~IOSQUAMOUS

ADENOSQUAMOUS
ADENOSQUAMOUS
ADENOSaUAMOUS
ADENCSQUAMOUS

ADENOCARCINOMA

POLYP

TUMOR

CARCINOMA,

TUMORS
POLYP
CARCINOHA,
CARCINOMA,
CARCINOMA,
CARCINOMA,
CARCINOMA,

TUMOR

POLYP

TUMORS
ADENOCARCINOMA
HEMANGIOSARCOMA
HEMANGIOSARCOMA

TUMOR

TUMORS
ADENOMA
ADENOMA

2 TUMORS
ADENOCARC H10MA
SARCOMA

WITH

WITH

TUMOR INVENTORY­
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 26

18492 DIED ON 08/22/81 WITH 2 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOMA, SQUAMOUS CELL

18493 DIED ON 06/14/81 WITH
LUNG & BRONCHI-APICAL

18494 blED ON 03/05/81 WITH 2
LUNG &BRONCHI-LEFT
LUNG t BRONCHI-DIAPHRAGMATIC

18495 DIED ON 03/04/81 WITH NO TUMORS
18496 DIED ON 07/28/81 WITH 4 TUMORS

LARYNX CARCINOMA, SQUAMOUS CELL
TRACHEA CARCINOMA, SQUAMOUS CELL
LUNa &BRONCHI-LEFT ADENOCARCINOMA
LUNG &BRONCHI-LEFT ADENOMA

18497 DIED ON 01/26/82 WITH 1 TUMOR
KIDNEYS

18498 DIED ON 01/26/82 W1TH 3
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

18499 DIED ON 11/18/80 WITH
TRACHEA

18500 DIED ON 11/26/80 WITH 1 TUMOR
TRACHEA

_18501 DIED ON 02/16/81 WITH 3
LUNG & BRONCHI-LEFT
LIVER
LIVER

18502 DIED ON 04/09/81 WITH NO TUMORS
IB50~ DIED ON 01126/82 WITH NO TUMORS
18504 DIED ON 11/0B/81 WITH 1 TUMOR

LUNG ~ BRONCHI-AZYGOUS
18505 DIED ON 11/23/81 WITH 6

LARYNX .
LUNG & BRONCHI-LEFT
LUNG t BRONCHI-APICAL
LUNG &BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC
LUNG & BRONCHI-CARDIAC

18506 DIED ON 10/31/81 WITH· 2
LUNG &BRONCHI-LEFT
LUNG & BRONCHI-DIAPHRAGMATIC

.18507 DIED ON 06/24/81
LUNG & BRONCHI-LEFT
LUNG &BRONCHI-LEFT

18508 DIED ON 10/19/81
LUNG &BRONCHI-LEFT

509 DIED ON 07/11/80
510 DIED ON 05/16/80
511 DIED ON 11/22/80

TRACHE,~

LUNG & BRONCHI~LEFT
LUNG & BRONCHI-DIAPHRAGMATIC
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 26

18512 DIED ON 08/23/81 WITH 9 TUMORS
STOMACH ADENOCARCINOMA, INVASIVE
DUODENUM ADENOCARCINOMA, INVASIVE
MESENTERIC LYMPH NODE ADENOCARCINOMA, METASTATIC
LUNG &BRONCHI-LEFT ADENOMA
LUNG & BRONCHI-LEFT ADENOCARCINOMA, METASTATIC
LUNG & BRONCHI -D IAPHRAGHATI C ADENOCARC INOM, METASTATI C
SPLEEN ADENOCARCI NOMA, INVAS I VE
PANCREAS ADENOCARCINOMA, INVASIVE
KIDNEYS ADENOCARCINOMA, INVASIVE

18513 DIED ON 01/26/82 WITH ~ TUMORS
TRACHEA POLYP
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG 1 BRONCHI-AZYGOUS ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18514 DIED ON 10/08/81 WITH 2 TUMORS
TRACHEA ADENOCARCINOMA
LUNG &BRONCHI-APICAL CARCINOMA, SQUAMOUS CELL

l851S DIED ON 08/14/81 WITH 4 TUMORS
ADRENALS PHEOCHROMOCYTOHA
LARYNX POLYP
LUNG &BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-AZYGOUS ADENOCARCINOMA

18516 DIED ON 09/30/81 WITH 2 TUMORS
LUNG- t BRONCHI -LEFT CARCINOMA, SQUAMOUS CELL
LUNG &- BRmlCH I-DI APHRAGHATI C CARC INOMA, SQUAMOUS CELL

18517 DIED ON 03/12/81 WITH 3 TUMORS
TRACHEA POLYP
LUNG t BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18518 DIED ON 01/19/82 WITH 5 TUMORS
ADRENALS ADENOMA~ CORTICAL CELL
STOMACH PAPILLOMA
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOHA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18519 DIED ON 11/09/81 IilITH 2 TUMORS
LARYNX POLYP
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18520 DIED ON 11/27/81 WITH 2 TUMORS
LUNG t BRONCHI-LEFT ADENOCARCINOMA
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS
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TUMOR INVENTORY
CO~CARCINOGENICITY OF FOUNDRY PART[CULATES:.

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 26

18521 DIED ON OS/22/81 WITH NO TUMORS
18522 DIED ON 08/03/81 WITH 2 TUMORS

LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS
LUNG & BRONCHI-DIAPHRAGMATIC CARCINOMA, ADENOSQUAMOUS

18523 DIED ON 09/16/81 WITH 2 TUMORS
LARYNX POLYP
LUNG & BRONCHI-LEFT CARCINOMA, ADENOSQUAMOUS

18524 DIED ON 09/23/80 WITH NO TUMORS
18525 DIED ON 11/09/81 WITH 3 TUMORS

ADRENALS ADENOMA, CORTICAL CELL
LARYNX POLYP
LUNG &BRONCHI-DIAPHRAGMATIC ADENOCARCINOMA

18526 DIED ON 06/28/81 WITH 1 TUMOR
LUNG & BRONCHI-LEFT

ADENOCARCINOMA

INVASIVE

I~VASIVE
INVASLVE

ADENOMA
6 TUMORS

SARCOMA
ADENOCARCINOMA
SARCOMA
SARCOMA, HISTIOCYTIC,
SARCOMA, HISTIOCYTIC,
SARCOMA

18527 DIED ON 02/27/81 WITH 3
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-AZYGOUS
HEART

18528 DIED ON 11/13/81 WITH 5
LARYNX ,
LUNG & BRONCHI-LEFT
LUNG & BRONCHI-AZYGOUS
LUNG & BRONCHI-DIAPHRAGMATIC
STERNUM &RIB JUNCTION

1852~ DIED ON 06/05/80 WITH NO TUMORS
18530 DIED ON 10/17/81. WITH NO TUMORS
18531 DIED ON 09/15/81 WITH 7 TUMORS

CECUM SARCOMA
ILEUM SARCOMA
MESENTERIC LYMPH NODE SARCOMA
LUNG &BRONCHf-LEFT ADENOCARCINOMA
LIVER SARCOMA
SPLEEN SARCOMA
PANCREAS SARCOMA, HISTIOCYTIC,

18532 DIED ON 01/05/82 WITH 2 TUMORS
STOMACH PAPILLOMA
LUNG ~ BRONCHI-APICAL ADENOMA

18533 DIED ON 11/15/81 WITH TUMOR
LUNG &BRO~CHI-AZYGOUS

18534 DIED ON 10/13/81 WITH
MESENTERIC LYMPH NODE
LUNG &BRONCHI-DIAPHRAGMATIC
LIVER
PANCREAS
HEART
BRONCHIAL LYMPH NODE

18535 DIED ON 04/28/81 WITH 1 TUMOR
LUNG &BRONCHI-LEFT
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TUMOR INVENTORY
CO-CARCINOGENICITY OF FOUNDRY PARTICULATES:

SILICA AND SILICA SAND SUBSTITUTES
GROUP: 26

CARCINOHA, SQUAHOUS CELL

CELL

CELL

TUMORS
POLYP
NEOPLASM

TUMORS
POLYP
ADENOI1A
ADENOCARCINOI1A

TUMORS
CARCINOI1A, CORTICAL
POLYP
CARCINOI1A, SQUAHOUS
ADENOCARCINOI1A

18536 DIED ON 06/04/80 WITH NO TUMORS
18537 DIED ON 11/11/80 WITH 2

TRACHEA
LUNa & BRONCHI-LEFT

18538 DIED ON 09/02/81 WITH 3
LARYNX
LUNG &BRONCHI-LEFT
LUNG &BRONCHI-DIAPHRAGMATIC

18539 DIED ON OS/27/81 WITH 4
ADRENALS
LARYNX
LUNG & BRONCHI-AZYGOUS
LUNG &BRONCHI-DIAPHRAGMATIC

18540 DIED ON 01/26/82 WITH NO TUMORS
18541 DIED ON 05/17/81 WITH 1 TUMOR

STOMACH
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APPENDIX 5

GROUP SUMMARY OF HISTOPATHOLOGICAL FINDI~GS

.----~._-





CD"CARCIHOGEHICITT OF FD1JNDRT· PARTICULATES
SILICA AHD SIlICA SA~D SlIBSmUTES--------------------

( MALES)

IlRQUP 1 GROUP 2 GRDUP 3 GROUP 4 GROUP 5 GROUP 6 GROUP 7-_.._---
Sl(IIfISUBCUTlS

NU1IBER OF AAIMLS EXIIllINED [481 [47] [501 (4S] ('50l [SOl [SOl
MO SIGNIFICANT LESION RECOGlfIZED. ~O 38 42 42 43 42 45
INSUFFICIENT lISSIJ£

PRESENT IN SEmON. 1 ·0 O· 0 ~ ~ 0
~l1l.EI 1 1+ 0 0 0 ~ ~ 0
~Y ERKERATOSIS. 6 H - 2+ 1 2+ 1 2+ 2 2+ 0 3 2+ 0
EDEMA. SUBCUTANEOUS. 0 7 1+ - 4+ 5 2+ - 3+ 4 2+ - 3t 4· 1+ • 4t 2 Zt 5 2+ - 3t
ACAAIASIS. 0 1 0 0 1 1 0
INFLAI1I1ATION, CHRONIC. 0 1 ' 2+ 0 0 1 1+ 0 0
~ISSING. 0 0 1 0 0 0 0
PERlTONIT1S, ACUTE. 0 0 1 2+ 0 ~ 0 0
PERITONITIS, PlOGRANULOMTDUS. 0 0 0 1 J+ 0 0 0
gATION, ACUTE. 0 0 0 0 2 2+ - 3+ 1 1+ 0

IS. . 0 0 0 0 0 1 2+ 0
INFLAMItiITION, PYOGRANULO~TOUS. 0 0 0 0 ~ 1 It 0
ACIiHTHOSIS. 0 0 0 o . 0 1 :+ 0

MAMMARY GLAND
ll\II1BER OF ANIMM.S EXAmED [48l (m [SOl [481 (SOl (50] [SOl
NIl S!GNIFICANT LESION RECOGNIZED. 2 0 0 0 1 2 1
HOT PRESENT IN SECTION. 46 47 50 48 48 49 49
mSING. 0 0 0 0 l 0 0

T11IG1l HUSCLE
NIJI1BER OF ANIMALS EXAMINED (48] (m (50] [481 mJ (501 (SOl
NO SIIlNIFICANT LESION RECOGNIZED. 48. 47 49 47 46 49 48
INFLAMMATION, ACUTE. 0 0 1 2+ 0 ~ 0 0
DEGENERATION. 0 0 0 1 1+ 3 1+· t 2+ 1 1t·
HISSING. 0 0 0 0 1 0 1

SALI~ARY GLAND
NUMBER OF ANIMALS EXAMINED [48] [47] [SOl [48J [5~] [SOl [SOl
NO SIGNIFICANT LESION RECOGNIZED. U ~6 50 46 50 50 ~s
DILATAlION, DUCTULAR. 1 2+ 0 0 0 0 a 0
MISSING. 0 1 0 0 0 0 l
AUTOLYZED. 0 0 0 1 0 0 0
LYMPHOMA, ~A1I5NANT. 0 a 0 1 0 0 0
ATROPHY, ACINAR. 0 0 0 0 0 0 1 It

MA~DIBULAR LY~PH ~ODE

NUMBER OF ~NI~ALS EXAMINED (4B] W] ml ml [~O] [~Ol (~OI

NO SIGNIFICANT LESION RECOGNIZED. ~3 42 41 41 44 43 18
~ISSING • 4 3 6 5 5 4 S
ERYTHROCYTOSIS. SINUSOIDAL. I 2+ 0 0 0 0 0 0
ECTASIA, SINUSClDAL. a 1 2t 0 0 0 0 3 2+ - 3+
DILAtATlDN, SINUSOIDAL. 0 t 3t I 2+ 0 0 0 0
ERmRocnOSIS. ~ 1 2t 0 0 0 . 2+
AUTOLHEO. a 0 1 0 a 1
ATROPHY. 0 0 3+ a 0 J 0
SIDEROSIS. 0 0 ~+ a 0 0 0
LYMPHOMA, MALIGNANT. 0 0 1 0 0 0
INFLAMMATION, GRANULOMATOUS. a 0 a t 3+ 1 1+ 0
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C1H:ilRCINOGENICITY OF FOUNDRY P~RTICULArrs
SILICA AND SILICA SAND SUBSIITUIES

-------------------------
( HALES)

GROUP 1 GROUP , GROUP 3 GROUP 4 GROUP 5 GROUP /I GROUP ';

HilNDIBULAR lYMPH NOll: (-antinurd)
NUHBfR OF ANIHAlS EXrvtINED [48J t47J tSOJ t48J t50J [50J [SOl
CRYSTAlLINE DEPOSITS. 0 0 0 0 1 2+ 0 0
HlFI.~llI1~nON, PYOORANUlOHAIOUS. 0 0 0 0 0 1 4+ 0
ADENncilRCINOItJl, METASTATIC. 0 0 0 0 , 0 I 0

SCIAlIC NERVE
HUHBER OF ANlHilLS EXAHINED [48J [471 ISOJ e48J e5O] I50J eSO]
ND SIGNIFlCilNl lESIDN RECOGNIZED. 48 44 48 45 48 48 47
HI95IHll. 0 2 0 2 2 2 3
INSUFFICIENT TISSUE

PRESENT IN SEenON. 2 0

BRAIN
NUII!ER OF ANIHIILS E:(AKIHED [481 em [SOJ em [SOJ [SOl [50]
NO SIGNIFICANT lESION RECOGNIZED. 48 44 SO 44 49 48 48
INFlAHHATION, flCUTE. 0 1 1t 0 0 0 0 0
HilLACIA. 0 1 3+ 0 0 0 0 0
NECRIlSIS. 0 1 3-1 0 0 0 0 0
HEItIlRRHAGE. 0 I 2+ 0 I 2+ 0 0 0
AUTDlJZED. 0 0 0 1 0 0 0
WtCOOLAnON. 0 0 0 1 2+ 0 0 0
KECROSIS, CORlICAL cal, 0 0 0 1 2+ 1 2+ 0 0
NECROSIS, CEREBELLAR. 0 0 0 0 0 1 2+ 0
VACUDlATION OF NEURONS. 0 0 0 0 0 1 1+ 0
HIS5IHll. 0 0 0 0 0 0 1
HONONUCLEilR CEll
CUFFI~, PERIVASUClAR, 0 0 0

PITUl1ARY·
NUHBER OF ANIHAlS EXIIHIHED [48J t471 [SOJ [4SJ [SOl [SOl [SOl
NO SIGNIFICANT LESIDN RECOGNIZED. 3~ 40 40 38 36 U 42
HISSING. 3 5 6 /I 11 7 7
HYPERTROPHY, BASOPHILIC. . 1 2+ 0 0 0 0 0
VACOOLAllON. 0 2 2+ 0 21+ ·-2+ 1 2~ 0
AUTOLYZED. 0 0 1 1. 1 0
IHSUFFICIEHT TISSUE

PRESENT IN SECTION, 0 0 1 1 1 0
CrSTlS) • 0 0 1 4t 0 0 0
HYPERPLASIA, BASOPHILIC. 0 0 1 2t 0 0 0

ADRENALS
NUHBER OF ANIHALS EXAHINED [481 [471 t50] [48] [SOl t501 [SOJ
NO SIGNIFICANT lESION RECOGNIZED. 24 27 18 28 14 27 13
HYPERPLASIA, CORT:CAl CEll. 9 '1+ • 3+ 3 2+ 7 2+ .. Jt 4 2+ 1 2+ 1 2+ ~ 2+ • 3+
AUTOl'!ZED. I 1 3 1 1 1 0
4DENO~A, CORTICAL CELl, 3 1 ~ 1 0 1 2
CARCIHOHA, C-CEll. I 0 0 0 0 0 0
AHYlOIDOSIS, n+ - ~+ 12 2+ - 4t 21 11 - 4t 11 It - 3+ 35 1+ - H 19 2+ - 4+ 291+-1+
CARCINOMA, CORTICAL CElL. 1 2 I 0 1 0 0
ADENOCARCINOHA, NOS. 1 0 0 1 0 0 0
~ISSING. 0 I 0 1 0 1 2
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CO-CARCI~OGE~ICITY OF FOUNDRY P~RTlCULATES

SILICA A~D SILICA SAND SUBSTITUTES
--.---.-------------------

( ~~LES )

GRlllF I GROUP 2 GROUP GROUP ~ GROUP 5 GROUP 6 GROUP 7

AMENALS (oontinued)
N~BER OF AHI~ALS EXl1~IHED 148] [~n (SOl (~8J [SOl (SO] (SOl
ADOOCARCINO~A, CORTICAl. caL. a I 0 0 0 0 0
ATROPHY. » 0 1 .... 0 0 I ~ .. »
ECTASIA, SINUSOIDAL. a a I 2.. 0 Q 0 a
INSUFFICIENT TISSUE

PRESENT IN SECTION. » 0 0 I 0 0 0
ANtlIECTASIS. 0 a a I 2+ 0 0 0
LYl1PHlINA, IlALlGNAm. 0 0 0 I 0 0 0
HYPEREHIA. 0 0 0 1 3+ 0 0 0
INfLAIIHATlON, PERIADENAL,

ACUTE AND CHRONIC. 0 a 0 1 It 0 0 0
PHEOCHRaIlOCYTOIIA • 0 0 0 1 0 1 0
(RIGHT ADRENALl, CARCIIlOlVh

CORTICAl cm. 0 0 0 0 1 0
HEHORRHAGE • 0 0 0 0 0 0 4+
HISTIOCYTOSIS, PIGl\EHTATION. 0 a 0 0 0 0 2+

THYMUS
NUNBER OF ANINALS EXANINED (4S) ml [SO) [481 (50] [SO] [SO]
NO SIGHIFICAHT LESION RECOGNIZED. 22 18 22 18 21 17 22
HOT PRESENT IN SECTION. I Q 0 0 0 0 0
HISSING. 20 24 24 26 23 28 28
ATROPHY. 5 3+ 2 H 2 3.. 2 2+- 4+ 2 3+ ~ 2+" - 3+ 0
INSUFFICIENT TISSUE"

PRESENT IH SEeTIDH. 0 I 0 1 0 D
CARCIIIIlHA, ADEHOSlllJAHOUS, HETASTATIC. 0 0 a 0 0 0
LYHPIIOHA, IlALlGNANT, HISTIOCmc. 0 0 0 0 0 0
(HEDIASTINAL LY~PH NODE),

GRAHlD.AR DEPIlSm. 0 0 1 3.. 0 0 0 0
AUTOLYZED. D 0 D 1 2 I 0
LYI1PIlONA, ~ALIGNANT. 0 0 0 I 0 0 0
INFLAIlftATlON, GRANULOMATOUS. 0 0 0 0 1 3+ 0 0
CRYSTALLINE DEPOSITS. 0 0 0 0 1 2+ 0 0
CARCINO~A, SOUAI!OUS CELL. INVASIVE. 0 0 0 0 0 I 0

STOMeH
~UHBER OF ANIHALS EXMINEO (481 [471 (SOl [481 [SOl (50] (SOl
NO SIGNIFICANT LESION RECOGNIZED. 36 29 I 29 36 30 3.>
HYPERPLASIA. 3 2+ 3 1+ - 2+ I 2" 3 2+ - 3~ 2 2+ 5 2+ - 3+ 0
AUTOL YZED. 1 4 6 9 4 4 2
[HSUFFICIENT TISSUE

PRESEIlT IN SECT! ON. ~ 9 3 3 I 0 4
A~YLOIDasIS. 1 2+ 0 0 0 I 2~ 1 2.. 0
tIlFLAMmOH. ACUTE ANO CHRONIC. 1 2+ 0 0 0 0 0 1 1+
ABSCESSlESl, IHTRAEFlTHELIAL. 1 1+ 0 0 0 0 0 0
~IHERALIZATIOH. 1 2+ 0 0 0 o" 1 1+ 0
EDEIIA. 1 2" 0 0 0 I 3+ ., '+ 2+
[NFLA~HmON, ACUTE. 0 1 2+ " 2+ 0 1 1+ 21+"- 2+
PAPILLOM. a 1 0 4 I 1
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CO-CARCINOGEHIClTY OF FOUNDRY PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

-----------------------------------

( ~ALES l

GROUP 1 GROUP 2 GROUP GROUP ~ GROUP S GROUP 6 GROUP 7

STOIlilCH IcontillU!d)
~UlIBER OF AHII1lIl.S EXA~IHED [48] cm [SOl cm CSOl CSOI CSO]
PIGI\E!tTATION, POSTJ1ORT~. 0 2 0 2 2 0 1
UlCER<SJ. 0 1 2+ 0 0 4 2+ - 3+ 2 2+ J 2+ - 3+
POLYPIS), EPITHELIAL. 0 0 1 0 0 0 0
PROLIFERATION, SUB~COSAL, 0 0 2 2+ 0 0 0 0
NECROSIS. 0 0 0 0 0 1 2+ 1 2t
CYSTIC HTPERPLAS]A. CRYPT EPITHELIUM. 0 0 0 0 0 1 1+ 0
NECROSIS, UOSAL. 0 0 0 0 0 1 2+ 0
HISSING. 0 0 0 0 0 ) 2

DUODEIIUI1-
NUNBER OF AHIHtoLS EXANINED C48] [47] [SO] [481 [SOl [SOl [SOl
NO S]GNIFICANT LESION RECOGNIZED. 37 30 36 31 30 36 41.
AUTOLYZED. 11 15 13 16 I~ 12 6
NISSllffi. 0 1 0 0 0 0 0
INFLAI1l1ATION, CHRONIC. ) 1 2+ 0 0 0 0 1 3+
SEROSITIS. ACUTE. 0 0 1 3+ 0 0 ) 0
SEROSITIS. CHRON[C. 0 0 0 1 2+ 0 0 0
DILATATION. 0 0 0 0 1 3+ 0 0
NOT PRESENT IN SECTION. 0 0 0 0 0 I 1
HEI1ORR~AGE • 0 0 0 0 0 1 2t 0
EDEIlA. 0 0 0 0 0 0 1 3+

JEJ~UII

NUMBER OF ANIMALS EXAMINED [48]' W] [SOl [481 [SOl [SO] CSOl
110 SIGNIFICANT LESION RECOGNIZED. J7 33 36 27 27 36 40
~ISSING. 1 0 0 2 1 2' 2
IlUTOLYZED. 10 13 14 18 22 10 6
IHFLAIII1ATIDN. CHRONIC. 0 1 2+ 0 0 0 . 0 1 3+
NEMT1JDIASIS. 0 0 0 1 0 0 0
HEMORRliAGE. 0 0 0 0 0 1 2+ 0
INFLAHI1ATION, PLASMCYTIC. 0 0 0 0 0 1 J+ 0
INFLAIIMATION, ACUTE AND C~RONIC. 0 0 0 0 0 0 1 2+

CECUM
NUMEER OF ANIIiALS EXAIIINED [481 [47] [SOl [4B] [SOl [SOl (SOl
NIl SIGNIFICAIITLESIOHRECOGNIZED. 29 20 28 21 21 24 27
AUTOLYZED. 13 I~ 16 20 21 16 7
INftAItiATlON, ~CUTE. 1 3+ 0 1 4t 1 3t 0 0 0
INFtA~HATION, ~CUTE ~ND CHRONIC. 2 2+ 4 1+ - 3+ 1 4t 2 2+ 1 2+ 2 1+ - 2+ 1 2+
CYSTIC HYPERPLASIA, CRYPT EPITHELIUII. 4 1+ - 2+ 1 2+ 1 2+ 1 3+ 3 2+ - 1+ 2 1+ - 1+ 10 1+ - 2+
1NFLAIII1ATIDN , CHRONIC, 0 2 2+ 2 2+ 0 5 1+ - 2+ 3 1+ - 2+ 6 1+ - 2+
EDEIIA I SUBIlUCOSAL, 0 1 3+ 0 0 0 0 0
("ASS)' ABSCESSlESI. 0 1 .0 0 0 0 0
NEMATODIASIS. 0 0 1 1 0 0 0
(LARtlE INTESTINE), ADENOCARCU«JMA. 0 0 1 0 0 0 0
HE"ORRHAGE. 0 0 1 2+ 1 2+ 0 1 1 2+
HYPERPLAS I~. 0 0 0 1 3+ 0 0 0
SARCOMA, HISTIOCYTIC, 0 C 0 1 0 0 0
CELL inFILTRATION, OXYPHIL. 0 0 0 0 0 1 4t 0
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CO-CIlRCINOGENICITY OF FOUNDRY PARTICULATES
SIliCA AND SILICA SAND SUBSTITUTES

------------------------------------
(MUS)

GROtJ1> I GRllUP 2 GROUP GROUP 4 GROUP 5 GROUP ~ GROUP 7

CECUN (Cllfltinued)
NUNIIER OF ANIIlALS EXANINED [48] [471 [50] [481 [SOl [501 [SOl
EDEIlA. 0 0 0 0 0 2 2t - Jt 0
ULCER!S). 0 0 0 0 0 I J+ 0
"ISSIIIG~ 0 0 0 O· . 0 0 2

ILEU~

NIJ~BER OF ANII1ALS EXIlNINEn (m (471 (SOl (481 (501 [SOl (501
NO SIGNIFICANT LESION RE~IZED. 31 211 33 23 25 26. 39
"1551MB. 4 J 1 2 5 J 1
AUTOLYZED. 13 III 15 18 IS L6 a
INFlAHllAnaN, ACUTE AND CHRONIC. 0 1 3t 0 0 O· 0 1 2+
INFLAIII1ATION, CHRONIC. 0 1 2+ 1 ·2t 0 0 0 1 3+
INStfFICIENT TISSUE

PRESENT IN stCTION. 0 0 0 1 0 0 0
HEIiORRHAGE • 0 0 0 2. 2t - Jt 0 2 2+ - 3t 0
HE~ATODIASIS. 0 0 0 1 0 0 0
SARClINI" HISTIOCYTI C. 0 0 0 1 0 0 0
CYSlIC HYPERPLASllh CRYPT EPIlHELIU~. 0 0 0 0 2 1+ - 2+ 0 0
INFlAIII1ATION, PLASIIACYTIC. 0 0 0 0 0 1 3+ 0

COLON/RECTUIl
IlUIlBER OF ANINALS EXAIlINED [48l [4]) [SOl [48] [SOl [SOl [SOl
NO SIGNIFICANT LESION RECOGNIZED. 40 31: 34 32 . 32 40 39
~ISSING. 1 0 0 0 0 0 0
AUTOLY2En. a 10 13 10 17 6 6
ADENOCARCIII(JIIA •. 0 1 0 1 0 0 0
INFLAlIlIATION, ACUTE· AND CHRONIC. 0 21+ - J+ 2 2+ 1 2+ 0 0 0
CYSTIC HYPERPLASIA, CRYPT EPITHELIUII. 0 2 It 3 1+ - 2+ 1 2+' 1 1+ 1 J+ 31+-3+

. NEMATODIASIS. 0 1 2 2 0 3 3+ C
INFLAIIMATION, CIlRONIC. 0 2 2+ 0 0 0 O' 3 2+ .. 3+
FIBROSARCOIIA • 0 0 1 0 0 0 0
LYNPHONA, MALIGNANT. 0 0 0 1 0 0 0
SIlRCOIlA, HIsmcmc. 0 0 0 1 0 0 0
HElIIJRRHAGE. 0 0 O' 0 0 1 O.
HYPEREMIA. 0 0 0 0 0 0 1 2t
HYPERPLASIA. 0 0 0 0 o· 0 1 :t

MEstNTERIC LYMPH NODE
NUIlBER OF ANIMALS ~AMINEn (481 (47) (SOl (481 (SOl (SOl [50]
NO SIGNIFICANT LESION RECOGNIZED. 37 26 35 28 36 39 33
HI S3IHll , 1 4 2 4 1 4 9
HYPERPLASIA. 4 2t 4 2+ 2 2t 5 It - 2+ 3 2t , 2t 3 1t - 2t
AUTOLmD, 4 2 3 6 5 0 1
EnEHA. 1 3+ 0 0 0 0 0 0
LYHPMAN5IOHA. 1 0 0 0 0 0 0
INSUFFICIENT· TISSUE

PRESENT IN SECTION. 0 3 2 , 0 0
INFLAMATlO'h ACUTE. 0 It 0 0 0 0 0
INFLAMMATION, ACU1E AND CHRONiC. 0 2+ 1 2t 0 0 0 0
INFLAHMATION, PYOGRAHULONATOU3. 0 4t 0 0 0 0 0
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CO-CARCINOGENIcm OF FOUNDRY P~RTlCULATES
SILICA AND SILICA SAND SUBSTITUTES

---------------------------------
( MALES )

GRCUP 1 GROUP 2 GRlJUP GROUP 4 GROUP 5 GROUP 6 GROUP 7
-------- ------- ----------

MESEIHERIC LYIlPH NODE (continued)
NUNBER OF ANIHALS EXIlMI~ [48J [471 [501 [48l mJ [50l e50l
INrLAHHATIDN, CHRONIC. 0 1 1+ 3 It - 2+ 0 0 1 1+ 0
DE~ERATION, IlYXOI1ATOUS. 0 1 4t 0 0 0 0 0
LYIlPHllIIA, HALIGNANT, HISTIOCYTIC. 0 1. 0 0 0 0 0
ABSCESSIESl. 0 2 4t 0 0: 0 0 0
ERYTHROCYTOSIS, SI/IUSOIDAL. 0 0 1 2t 0' O. 0 0
LYIIPIiOHA, HALIIlNAHT. 0 0 0 1 0 0 0
INFLAIlHATlDN, PERIADENAL. CHRONIC. 0 0 0 1 3+ 0 0 0
SARCCMA, HISTIOCYTIC. 0 0 0 2 0 0 0
INfl.AMMATION, GRANULOMATO\lS. 0 0 0 0 1 It 3 It - 2+ 0
ADENOCARCINOMA, METASTATIC. 0 0 0 0 1 0 0
CRYSTALLINE DEPOSITS, 0 0 0 0 1 It 2 It 0
FIBROSIS, FOLLICULAR. 0 0 0 0 1 2t 0 0
INFLAMMATION, NOS. 0 0 0 0 0 1 3t 0
ECTASIA, SINUSOIDAL. 0 0 0 0 0 0 2 2+ - 3+
HYPEREIHA. 0 0 0 0 0 0 1 2t
CARCINOMA, I1ETASTATIt, [ENTERIC) • 0 0 0 0 0 0 1

LARYNX
NUlIBER OF ANIMALS EXAMINED C48l cm C50l [m C50l [50) [SOl
NO SIGNIFICANT LESION RECOGNIZED. 47 38 45 26 45 25 44
INFLAHIlATION, CHRONIC. 1 if 0 0 0 0 0 0
HYPERPlASIA. . 0 2 2t 0 7 1+ - 3+ 0 5 2+ 2 1+ - 2t
INFLAMMATION, ACUTE. 0 1 2+ 1 2t 5 2t 2 21 ~ it - 3+ 1 2+
POLYPISI, EPITHEl[AL. 0 5 0 3 0 7 0
EDEHA. 0 1 2t 0 0 0 0 0
mSING', 0 0 2 1 2 1 1
NECROSIS. 0 0 1 If 0 0 0 0
NEDPLASH<S), NOS. 0 . 0 1 0 0 0 0
AUTOI.YZED. e 0 0 3 0 0 0
EXUDATE, PIJRlLENT. 0 0 0 1 4t 0 0 0
DYSPLASIA. 0 0 0 1 2t 0 0 0
CARtINIlHA, SOUMOUS CELL. 0 0 0 2 0 2 0
INFLAMMATI ON, GRANULOMATOUS. 0 0 0 0 1 2t 0 0
CRYSTALLINE DEPOSITS. 0 0 0 0 1 H 0 0
AOENllCARCI NOHA. 0 0 0 0 0 3 0
METAPLASIA, SQUAMOUS. 0 0 0 0 0 1 2t 0
CARCINOHA, IN SITU, 0 q 0 q 0 1 0
DYSPLASIA, MUCOSAL. e 0 0 0 0 1 It 0
INFLAMATlON, ACUTE AND CHRONIC. 0 0 0 0 0 0 2 1+ - 2t

TRACHEA
HUHBER ~F ANIH~L5 EXAHINED [48] [m [50] [48] C501 C50l [50)
NO SIGNIFICAHT LESIOH RECOGNIZED. 46 41. 48 34 50 35 49
HISSING. 1 1 0 0 0 0 0
~TOLYlED. 1 1 1 ;] 0 1 1
POLYP(S), EPITHELIAL 0 ;] 0 4 0 10 0
INFLAHMTION. ACUTE AND CHRONIC. 0 1. 2+ 0 0 0 0 0
DYSPLASIA, MUCOSAL. 0 0 1 2+ 0 0 1 2+· 0
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CO-cARCINOOEIIICm OF FOUNDRY PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

-----------------------------------
(iM.ES )

G1iOUP 1 GROUP 2 GROUP GROUP 4 GROUP 5 GROUP 6 GROUP 7
----------

TRACHEA Icontinued)
NUIIIlER OF ANIMALS EXNlINED [48J [47] I50J [48J [50J [50) [~J

HYPERPLASIA. 0 0 0 31+-2+ 0 0 0
CARCINOIVl, ADEIIOSOINIIIOUS. 0 , 0 0 1 0 0 0
EXUDATE, PURULENT. 0 0 0 1 4+ 0 0 0
ADENOCARCINOMA. 0 0 0 1 0 1 0
ARTIFACTlSl. 0 0 0 1 0 0 Q
CARCINOMA, SOUNIDUS CELL. 0 0 0 0 0 2 0

THYROID
NUlMR Of ANIMAlS EXAMINED (48) [m I501 [481 [SOl [50) (50)
NO SIGNIFICANT LESION RECOGNIZED. 40 39 36 37 29 46 37
mSlNE. 3 1 7 6 5 1 •CARCINOIVl, c-cw.. 1 0 0 0 0 1 0
AlnLOIDOSIS. 3 1+ - 3+ 2 2+ 3 2+ 1 2+ 10 1+ - 3+ 1 2t 2 2+
CARCINOlIA, CORTICAL CELL, 1 0 0 a 0 0
INSUfFICIENT TISSUE

PRESENT IN SECTION. 0 3 2 1 5 1
AUTOlYID; 0 1 1 2 1 0
CYSTlS), rn.LICULAR. 0 1 2t 1 2+ 1 2+ 0 0 2t
HYPERPlASIA, c-cru.. 0 a 0 0 0 0 1+

PItRATIfJROID
HUMBER OF ANIMALS EXAMINED [48J [471 [SOJ [48J [SO) [SOJ [SOl
NO SIGNIFIrANT LESION RECOGNIZED. 22 20 27 2. 24 31 30
HISSING, 26 23 23 21" 26 19 20
INSUFFICIENT TISSUE

PRESENT IN SECTION. 0 1 0 0 0 0 0
HTPERPlJ1SIA. 0 2 2t 0 0 0 0 0
PROLIFEAATlON, CELLIILAIi:, NOS. a I 2+. 0 0 a 0 a
AUYOlYZED. 0 0 0 1 0 0 0

"
ESOPHAGtJS

NUMBER OF ANIMALS EXAMINED £48J WJ [SOl [48J [SOl [SOJ [SOl
NO SIGNIFICANT LESION RECOGNIZED. 48 45 47 44 49 48 48
INSUFFICIENT TISSUE

PRESENT IN SEC1I ON. a 2 3 0 1 I a
AUTOLYZED. 0 0 0 2 0 0 0
ADENOCARCINOM. a 0 0 1 a 0 0
CARCINOMA, ADENOSaUA"OUS, INVASIVE. 0 0 0 I 0 0 0
NOT PRESENT IN SECTION. 0 0 0 0 0 I 0
INrL~~r1ATION, ACUTE AND CHRllNIC •. 0 0 0 0 0 0 1 2+
INFLAM~ATION, ACUTE, 0 0 0 0 0 0 I 2+

LUNG t. 9RONCHI -LEFT
NUMBER OF ANIMALS EXIl~INED [481 [47J [SOl [~8J [SOl [SOl [Stil
NO SIGNIFICANT LESION RECOGNIZED. 38 21 a 0 0 I 2
PNEUrlOHIA, ASPIRATlON, ACUTE. l' 2+ 0 0 0 0 0 0
FElALmTlON or ALVEOLAR LINING CELLS. 2 It 0 0 0 0 0 0
IHFLM~ATlON I IlRANULO~ATOUS. 2 1+ - 2+ 32t-~t~ I 2+ Slt-4+ 44 It - ~t ~o It - ~t q2 n - H
CRYSTALLINE DEPOSITS

IN DISTAL AIRWAYS. 2 1+ - 3+ 2 1+ - 3t 48 It - 4t 47 It - 3+ 321t-3+ 35 It - ~+ 14 ~ t - 3+
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CU-C~RCIHUGEHICITY UF FOUNDRY P~RTICULATES
SILIC~ AH~ SILIC~ S~ND SUBSTITUTES------------_ ..._----------------------

i ~mS)

GROUP 1 GROUP 2 GROUP GROUP 4 GROUP 5 GROUP 6 GROUP 7

LUNG S BRONCHI-LEFT (ccnUnue<l)
NUIlBER UF ANIH~S EXflHINED [48] [47] [SOl [4B] [50] [50] [SOl
HTP£R!'l~SI~, ~Lvc:lIlAR/BROHCHIOLAR. 1 1t 6 1+ - 3+ 0 41+-2+ 0 5 1+ - 21 0
IJASClJLITIS, ACUTE AND CHROllIC. 1 Jt 0 0 0 0 ) 0
EDEIIt\, ~VEOLAR. 1 2t I H 0 0 0 0 0
CAPIU~RY THRO~OSIS. 1 3+ 0 0 0 0 0 0
HYPERCElLULARITY, ALVEOL~R SEPTUHS. I 2+ 0 0 0 0 0 0
ARTERITIS, CHROHIC. 1 2+ 0 0 0 0 I 3+ 0
LEUKE"OID ~CTIOH. 0 I 3+ 0 0 0 0 0
PlIlYP(S), BRONCHIOL~R, EPITHELIAL. 0 2 0 0 0 0 0
~DENlJCARcnftJHA. 0 3 0 6 0 11 0
IMFLAHHATIoth M:UTE AND CHRUMIC. 0 2 2t - 3+ 0 0 0 2 3+ 2 2+
ARTIFACHS) • 0 I 0 0 0 0 0
ADEltlJ1A. 0 1 0 3 0 6 0
CARClNOltlh SQUAIIOUS CELL. 0 I 0 0 0 2 0
IHF1.JIl1HATIOH, HISTIOCYTIC. 0 1 3+ 1 2t + 0 0 0 0
CARCINOHA, ~OEllOSDUAltOUS. 0 2 0 7 0 4 1
IHflAltHATION, INTERSTITIAL. 0 1 2+ 0 0 0 0 0
NEOPlASHIS) I NOS. 0 1 0 0 0 0 0
~5CULITIS, CHROHIC. 0 1 3+ 0 0 0 0 0
HELANOHA, ItEHSTmC. 0 I 0 0 0 0 0
CIlA6lUTION, INTR~VASCUl.AR. 0 1 2+ 1 2+ 0 0 0 0
PHEUIUlIII~r ASPIRATION. 0 1 2+ 0 3 2t - 4+ 0 0 0
THROMBOSIS, ART!RIAL, 0 0 1 2+ 0 0 0 0
INFl~III1ATION, PROLIFERATIVE. 0 0 1 J+ 0 0 0 )

HEIIORRHAGE. 0 0 1 3t 2 3+ 0 2 3+ - 4+ 0
ItllOlILlZATION. 0 0 1 21 0 0 I 2+ 0
POlYPIS), EPITHELI~L. 0 0 0 I 0 0 0
IHFlAItltATION, ACUTE. 0 0 0 4' 2+ • 4+ 0 0 0
NECROSIS. 0 0 0 I 2+ 0 0 'J
LYHPHOH~, IlALI GNAlH • 0 0 0 I 0 0 0)

AB5CESS(ESl. 0 0 0 I 0 0 0
(MIHSTEIt BRONCHUS),
CAACINOM~, ADENOSOUA"OUS. 0 0

(HAIHSTEI! BRONCHUS),
CARCINOM. SOUA"OUS CELL. 0 0 0 0 0

OtAINSTEM BRONCHUS), ADEHOC~RCli'(()ltA. 0 0 0 0 I
SARCOMA, HISTIOCYTIC. 0 0 0 0 0
FIBROSARCOH~ • 0 0 0 0 0
(HAINSTEH BRONCHUS),

POUP(S), EPITHELIAL. 0 0 0 1 0 0 0
MOLrzED. 0 0 0 0 1 0 0
I\ACRUPH~GES, PIGMENTED. 0 0 Q 0 I 2t 1 2t 0
HISSING. 0 0 0 0 0) 1 1
'MASS), C~RCIHOH~, ADENOSQUAHOU5.c 0 0 0 0 0) 1 0
CARWIOHA, SQUAHOUS CELL,

(8ROHClllOl~R ORISlH). 0 0 0
HETAPLASIA, SQU~HOUS, BRONCHIOL~R. 0 0 0 It
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CO-CARCINOGENICITY OF FOUNORY ~ARTICULATES

SILICA AND SILICA SANO SUBSTITUTES
.-----------------------......-

( MALES)

GROUP 1 GROIlP 2 GROUP 3 GROUP 4 GROUP S GROUP 6 GROUP 7
------- _......_---- ---------

LUNG ~ BROHCHI-1lPICAL
N1IIIBER OF ANII1AlS EXAltINED t4BJ t47] CSO] t48] (50J (50] CSOl

eJ
HO SIGNIFICANT LESION RECOGNIZED. 40 28 0 0 C 2 2
PH£UHOHIA, ASPIRATWN, ACUTE. 1 2+ 0 0 0 0 0 0
INF'LAItIIATI ON , GRAHULOIIATOUS. 1 2+ 32+-4+' 1 2+ 41+-4+ 44 1+ - 4t 351+-4+ 4.2 It - 4t
CRYSTALLINE DEPOSITS

IN DISTAL AIRWAYS. 21+-3+ 3 1+ - 3t 4Bl+-4+ 47 1+ -·3+ 32 1+'· 3+ 35 1+ - 3t 14 1+ • 3t
HYPERPlASIA. ALVEOLARJ BRONCH IOLAR. 1 1+ 2 1+ - 3t 0 1 1+ 0 3 U - 2t 0
VASClJL ITIS , ACUTE AND CIlRONIC. 1 3+ 0 0 0 0 0 0
EDEMA, AL VEOLAR, 1 . 2+ 1 3t 0 0 0 0 0
CAPILLARY THROIIBOSIS. 1 3+ 0 0 0 0 0 0
HYPEfiCELLULARiTY, ALVEOLAR SEPTUMS. 1 2+ 0 0 0 0 0 0
ARTERITIS, CHRONIC. 1 2+ 0 0 0 0 1 3t 0
LEUKEI10ID REACTI ON. 0 1 3t 0 0 0 0 0
PlllYPCS), BRONCHIOLAR, EPITHELIAL. 0 1 0 0 O. 0 0
A~NOCARCIHOIlA. 0 1 0 2 0 1 0
INFLAHIIATION, ACUTE AND CHRONIC. 0 22+-3+ 0 0 0 2 3+ 0 2t
CAAtINOHA. SOUAMOUS :ELL. 0 2 0 1 0 2 0
INFLAI1I1ATION. HISTIOCYTIC. 0 1 3t 1 2+ 0 0 0 0
Cl1RCINOMA, ADEltCSOUAHOUS. 0 1 0 2 0 1 0
IIIflAItllATION, INTERSTITIAL. 0 1 2+ 0 0 0 0 0
VASCULITIS, CHRONIC, 0 1 3+ 0 0 0 0 0
I1ELANlJl1A. METASTATIC. 0 1 0 0 0 0 0
COAGIILATION, INTRAVASCULAR. 0 1 2+ 1 2t 0 0 0 0
PlIEUIIOHIA. ASPIRATION. 0 2 2+ - 4+ 0 3 2t - 4+ 0 0 0
THROMBOSIS, ARTERIAL. 0 0 1 2+ 0 0 O. 0
INFLAItllATION, PROLIFERAT IVE. 0 0 ·1 3+ 0 0 0 0
HEHORRHAGE • 0 , 0 I It 1 3+ 0 '2 3+ - 4+ 0
MINERALIZATION, 0 0 1 2+ 0 0 0 0
MISSING. 0 0 0 1 0 1 1
INFLAIIHATION,· ACUTE. 0 0 0 32+-3+ 0 0 0
LYHPHlJIlA, IlAlIGNAHT. 0 0 0 1 0 0 0
AUTOLYZED. 0 0 0 0 1 0 0
HIICRlIPHAGES, PIGltEllTED. 0 0 0 0 1 2+ 1 2+ 0
ADENO~. 0 0 0 0 0 4 0

LUNG ~ BRONCHI-AZTGOUS
NUMBER OF ANIMALS EXAMl NED C48] cm C50] [48] e50l (50l e50l
HO SIGHImAHT LESION RECOGNIZED. 41 31 0 0 0 0 1
PNEUIlONIA, ASPIRATION. ACUTE. 1 2+ 0 0 0 0 0 0
INFLAMMATION, GRANULOMATOUS. 1 2t 3 2+ - 4+ 1 2+ Slt-H 441+-4+ 36 It - ~+ 42 1+ - 4t
CRYSTALLINE DEPOSITS

IN DIST~L AIRWAYS, '2 It - 3+ 2 1+ - 3t 481+-4+ 48 It - 3t 32 It - 3t 3S 1+ - 3t 15 It - 3t
VASCULITIS, ~CUTE ANa CHRONIC. 1 3+ 0 0 0 0 0 0
EDEIIA, ALVEOLAR. 1 2+ 1 3t 0 0 0 0 0
CAPILLARY THROMBOSIS, 1 3+ 0 0 0 0 0 0
HYPERCELLULARITT I ALUEOLAR SEPTUHS. 1 2+ 0 0 0 0 0 0
ARTERITIS, CHRONIC. 1 2~ 0 0 0 0 1 3+ 0
LEUKEMOIO REACTION, 0 1 3+ 0 0 0 0 0
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR. 0 2 1+ - 3+ 0 3 It - H 0 5 11 - 2+ 1 2t
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CO-eARCINOG£NICIlY OF FOUNDRY Pr.RTICULATES
SILICA AND SILICA SAND SUBSTITUTES

-----------------------------------
~ HALES )

GROUP 1 GROUP 2 GROUP GROUP 4 G~OUP 5 GROUP 6 GROUP 7

LUNG I BROIICHI-AlYGQUS (contin~Edl

NU~BER OF ANIMALS EXA/lINED
ADe«lCARCINOIlA.
INFIJlNNATION, ACUTE ANI ClffiONIC.
INFlIl""ATION, HISTIOCYTIC.
CMCINOIlA. ADfJlOSQUAIIOUS.
INFLANNATION, INTERSTITIAL •.
VIlSCUI.ITIS, CHRONIC.
I1ELANOIlA, IlETASTATlC.
COIlGULATION, INTRAVASWLAR.
PNEUMONIA. ASPIRATION.
THROMBOSIS, ARTERIAL.
INFlAIltIIlTIOH. PROlIFERATIVE.
HEHORRHAGE.
NINERALIZilTION.
INFLAMIlATION, ACUTE.
LYIlPI4OIlA., MALIlHWIT.
AllTOUZED.
IlACROPHAGES I PIGMENTED.
MISSING.
CARCINONIi. S1lUllItOUS Cill.
AOEltONil.
(MASS lr AllENOCtlRC INOM.
PIG~TmOH, SUBPLEURAL.

LUNG I BRONCHI-DIAP1UlAGMTIC
NUMBER Of ANIMALS EXAlIlNED
NO ·SIGNIFICANT LESION RECOGNIZED.
GRANULOMA. PIGMENTED.
PNEUlWNIA, ASP IRAT Illlh ACUTE.
INFLANNATION. GRl\IIULO~ATOUS.
CRYSTALLINE DEPOSITS

IN DISTAL AIRIiA1S.
VASCULITIS, ACUTE AND CHRONIC.
EDEllA, ALVEOLAR.
CAPILLARY THROMBOSIS.
HYPERCElLULARITY, ALVEOLAR SEPTUNS.
ARTERITIS, CHRONIC.
LEUKEIIOID REACTION.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
ADfJlOCARCI NO~A.
INFLANHATION,ACUTE AND CHRONIC.
INFLAMMATION, HISTIOCYTIC.
CARCINOMA, ADENOSOUAItOUS.
INFLAMNAlION, INTERSTITIAL.
CARtlNOMA, ADEHOSOtJAMOUS, NETASTATlC,
IIETAPLASIA, SlIUAliOUS.
NEDPLASH(S), NDS.
VASCULITIS, CHRONIC.

Im
o
o
o
o
o
o
o
o
o
o
o
o
o
o.
o
o
o
o
o
o
o
o

t48l
40
1 1+
1 2+
1 2+

2 1+ - ;\+
1 3+
1 2+
1 3+
1 2+-
1 2+
o
o
o
o
o
o
o
o
o
o
o

Wl
1
2 2+ - 3+
1 3+
1
1 2+
1 3+
1
1 2+
2.2+ - 4t
o
o
o
o
o
o
o
o
o
o
o
o
o

I471
26

Q
o
3 2t - 4+

3 It - 3+
o
1 3+
o
o
Q
1 3+
2 2t' - 3+
3
2 2. - 3t
1 ~+
1
1 2+
1
1 2+
1
1 J+

ISOl
o
o
1 2+
o
o.
o
o
1 2+
o
1 2+
1 l+
1 3+
1 2+
o
o
o
o
o
o
o
oo

ISOl
o
oo
1 2+

4~lt-4+

o
o
o
o
o
o
o
o
o
1 2+
o
o
o
o
o
o

cm
?
o
o
3
o
o
o
o
1 2+ - 4+
o
o
1 3+
o
;\ 2+ - 3+
1
o
o
o
o
oo
o

I48l
o
o
o
51+-4+

4alt-3+
o
o
o
o
Q
o
6 1+ - 2+
B
o
o
7
o
o
o
o
o

ISOJ
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
1
1 2+
o
o
oo
o

CSOl
o
o
o

441+-4+

321+'-3+
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
Q

ml
3
2 3+
o
3
o
o
o
o
o
o
o
2 3+ - 4+
o
o
o
o
1 2+
1
2
6
1
o

I50J
1
o
o

36 1+ - 4+

;\S 1+ - 3+
o
o
o
o
1 3+
o
6 1+ - 2t
4
2 3+
o
5
o
o
1 2+
o
)

I50l
o
2 2+
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
1
o
o
o
1 1+

ISOl
2
o
o

42 1+ - If

14 1+ - 3+
o
o
c
o
o
o
o
o
2 2+
o
o
0,
o
o
o
o
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CD-CARCIHOGEHICITY or mUNDRY PARTICULIlTES
SILICA AHD SiLICA SAItO SUBSTITUTES

.-..._------------------------------
.( ~ALES )

GROUP .1 GROUP 2 GROUP GRDUP 4 GROUP 5 GROUP 6 GROUP 7
----- ------_. ---------

LUHG ~ 9RCNCHI-DIIlPHRAGHIlTIC (c:ontinu@\j)

HlJI1BER OF IlHIII/lLS EX/lI1IN£D t48J t471 [501 t48l [SOl [SOl [SOl
HEl.AIIOHA, HETIlSUTIC. 0 1 0 0 0 0 0
COAliUUlTlON, INTRAVIlSCULilR. 0 1 2+ 1 2+ 0 0 0 0
PNElJHDHIA, ASPIRATION. 0 2 2+ - 4+ 0 3 2+ - 4+ 0 0 0
TIfllrn1BllSIS, ARTERIAL. 0 0 1 2+· 0 0 0 0
IHFlAHHilTION, PROlIrERATIVE. 0 ~ 1 3+ 0 0 0 0
HEHDRRHAGE. 0 0 1 3+ 2 3+ 0 2 3+ - 4+ 0
HINERALIZATION. 0 ~ 1 2+ 0 0 0 0
HYPERPLIISU, BRONCHIOLAR, EPITHElIAL. 0 0 0 1 0 0 0
POLYPlSlI BRONCHIOLIlR, EPITII£UIlL. 0 0 0 I 0 0 0
ADENOMA. 0 0 0 2 0 6 0
IHF'lIlHH/lTl ON , ACUTE. 0 0 0 U+ - 3+ 0 0 0
IECROSIS. 0 0 0 1 2+ 0 0 0
CARCINOMIl, SDUAMOUS CElL. ° 0 0 2 0 3 0
LrMPHOMfh HAll GNANT • 0 0 0 1 0 0 0
ADEHOCARCHlOIlA, BRONCHIOLAR. 0 0 0 1 0 0 0
.(MAIHSTEH BRONCHUS) I

CARCIHDl\A, ADENOSOUAHOUS. 0 0 0 1 0 1 0
(MAIHSTEH 9RCNCHUS), ADENOCARCIHDMA. 0 0 0 1 0 0 0
AUTIILYilll. 0 0 0 0 1 0 0
HACROPHAGES, PI GHElfTED. 0 0 0 0 1 2t 1 2+' 0
IIISSIII6. 0 0 0 0 0 1 1

LUNG & BROHCHI"CARDIAC
HUMBER OF ANIHALS EXAMINED [481 [m tSOl t4BJ (SOl (SOl (Sal
NO SIGNIFICANT LESION RECOGNIZED. 41 31 1 0 ~ 2 2
PNEUMOHIA, ASPIRATION, ACUTE. 1 2+ 0 0 ~ 0 0 0
INFLAMMATION, GRAHUlOHATOlJ!l. 1 2+ 3 2+ - 4+ 1 2+' 51+-4+ 44· 1+ - 4+ 36 1+ • 4+ 42 1+ - H
CRYSTALLINE DEPOSITS

IN DISTAL AIRWIlYS. 2 1+- H 3 1+ • H 47 1+ - 4+ 481+-3+ 321+-3+ 35 1+ - 3+ 14 1+ -3+
VASCULITIS, ACUTE AND CHROHIC. I 3+ 0 0 0 0 0 0
EDElIA,· ALVEOLAR. 1 2+ 1 3+ 0 0 0 0 0
CAPILLARY THROIIBOSIS. I 3+ 0 0 0 0 0 0
HYPERCELIULilRITY, ALVEOLAR SEPTUHS; 1 2+ 0 0 0 0 0 0
ARTERlTIS, CHRQHIC. 1 2+ 0 0 0 0 1 3+ 0
L£umOID REACTIOH. 0 I 3+ 0 ~ 0 0 0
AD£HOCARCIHOHil. 0 I 0 I 0 1 0
IHrlAKHilTION, ACUTE AHD CHROHIC. 0 2 2+' ~ 3+ 0 0 0 2 3+ 2 2+
CARCIHO~A, S~UAMOUS CELL. 0 1 0 I 0 0 0
IHFlAKHATICH, HISTlOC~TIC. 0 I 3+ 1 2+ ~ 0 0 0
IHFlAHHIlTIOH I IHTERST lTIAL • 0 1 2t 0 0 0 c 0
VIlSCULITlS, CHROMIC. 0 I 3+ 0 0 0 0 0
KElAHOHIl, METASTATIC. C 1 0 ~. 0 0 0
COAGULATIOH, IHTRAVASCULAR. 0 1 2+ 1 2+ 0 ~ 0 0
PN£lJKONIA, ASPIRATIOH. C 2 2t - 4t C 3 2t - 4t 0 0 C
THRDHBOSIS, ARTERIAL. 0 C 1 2+ 0 0 0 0
IHrLllHllATlOH, PROWERAfIliE. 0 0 1 3+ I) 0 0 0
HEHDRRHIlGE • 0 0 1 3+ l 3+ 0 2 3+ - 4+ 0
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CO-eARtINOGENIClTl Of FOUNORY P~RTICUUTES

SILICA AND SILICA SAND SUBSTITUTES
----..----_....__....------------_ ...._..__ ....

( MLES )

GROtJP 1 GROUP 2 GROUP GROUP 4 GROUP 5 GROUP 6 GROUP 7

LUNG I BRONCHl-CARDIAC (continuedl
NUl1IER OF AHIHM.S ElA/HNED [48l [47J [50J [48J [SOl [501 [50J
HIMERAlIZATION. 0 0 I 2+ 0 0 0 0
Hll'ERPLASIA, ALVElllAR/BRllNCltIOLAR. 0 0 0 1 1+ 0 4 2+ 0
CARCINGHA, ADElIII5llUAHOUS. 0 0 0 2 0 1 0
INFLAIlHATIIlIl, ACUTE. 0 0 0 22+ - 3t 0 1 1+ 0
LlIlPHllHA, MALIGHAHi. 0 0 0 I 0 0 0
AUTOLYZED. 0 0 0 0 1 0 0
HACROPHAGES, PIGMENTED. 0 0' 0 0 1 2+· I 2+' 0
HISSING. 0 0 0 0 0 1 I
ADENOMA. 0 0 0 0 0 2 0
HETAPlASIA, SQUAHOUS, 8IlOHCllIOLAR. 0 0 0 0 0 2+ 0

LIVER
NUMBER OF AIlIHALS OAHlllED [481 [471 [SOl [48J (SOl (SOl (SOl
NO SIGNIFICANT LESION RECOGNIZED. 32 26 26 26 19 28 15
AUTlllYIED. 1 1 2 4 2 1 2
IHFLAI1IIl\TIIlIl, ACUTE. nt - 2+ 0 I 2t 0 0 0 0
Cysns), BILIARY. 6'1+-3+ 2 2+ 3 2+ 2 It - 2+ 31+-2+ 2lt-zt 9 It - J+
AllnOlDOSIS. 5 1+ - 3+ 101+ - 3+ 18lt - 2+ 6lt-2+ n 1+ - 2+ lllt-2+ 261+-3+
(LATEUL)" Clsm1, BILIARY • 1 2+ 0 0 0 0 O. 0
HEllANGIlSRCOIlA. 1 1 0 0 0 0 0
MOItDUS. 1 1+ Q 0 0 0 0 0
AMYLOIDOSIS, PERIVAStUlAR. r 2+ 0 0 0 0 0 0
NEI:ROSIS. 2 1+ -2+ 3 1+ - 2+ 41+ • 2+ 4 It- J+ 1 3+ 4 It - 3+ 1 1+
IN,LAMATlON, GRANULOIIATOUS. 0 1 2+ 0 0 0 0 0
HYPERPLASIA, HEPATOCELLULAR. 0 1 2+ 0 0 0 0 ,~

HACROPHAGES, CEIlTRIlOBUUR. 0 1 2+ 0 0 0 0 0
LEUmlIA, GRl\lM.Ccmc. 0 1 0 0 0 0 0
LYliPtlOHA, ItALlliNl'NT, HISTIOCYTIC. 0 I 0 0 0 0 ~
HYPEREHIA. 0 I 2+ 1 3+ 22+ - U I Jt 0 0
AilGIECTASIS. O. 1 1+ 0 0 0 0 ~
(HEDIAN LOBEl, CYliHSh BILIARY._ 0 0 1 zt I 3+ 0 0 0
ADHESIONS BETl/EEM LATERAL
A~D HEDIAN LOBES. 0 0 1 2+ 0 0 0 0

HACROPHAGES, CENTRILOBULAR, PIGlIENTEP. 0 0 I 2+. 0 0 o. 0
INFlAIll1~TJON, ~CUTE ANO CHRONIC. 0 D 0 1 2+ 0 0 0
LYHPHlJHA, MALIGNANT. 0 0 0 1 0 0 . 0
(CAUDATE LOBE), ADEMOCARCI~OH~, HOS. 0 0 0 1 0 0 ~ 0
SARCOMA, HISTIOCYTIC. 0 0 0 2 0 0 0
(HEDIAN LOBEl, APEfiOHA,
HEPATOCELLUL~R. 0 0 0 1 0 0

INFLAHMATION, CHRONIC. 0 0 0 0 2t I 2+ 0
FOCI, ClEAR CELL 0 0 0 0 It 0 0
(LATERALl, HEH~TDHA. 0 0 0 0 4+ 0 0
(LATERALl, ECTASI~, SINUSOIDAL 0 0 0 0 3+ 0 0
HYPERPl~SIA, BILE DUCT. 0 0 0 0 2+ 0 0
FIBROSIS. 0 0 0 0 3+ 0 0
THRllHBOSIS. 0 0 0 0 , 2+ 0,
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CC-CARCINCGElmm CF FOUNDRY PARTlCUlAIES
SILICA AND SILICA SAND SUBSTITUTES

---------------------------
( ~ALES )

GRIIlJP 1 GRIlUP 2 GROUP GROUP 4 GROUP 5 GROUP 6 GROUP 7
---- ------- ---------- ---------- -------- ------

LIVER (continul!cD
NIJllBER OF AlfIMLS EXIlHINED [48l [47] .50J .48l [SOl [50] [50]
VACUlUTION. 0 0 0 0 0 1 2+ 0
IIYPERf'LASIA, KlJPFFER CELL. 0 0 0 0 0 1 2+ 0
PIGIlElfTATIOH, CnOP!.ASIIH:. 0 0 0 0 0 1 1+ 0
HEllfIIftiIOIIfI. 0 0 0 0 0 1 0
VIlCllOLAlIOH, CYTOPLASMIC. 0 0 0 0 0 1 3+ 0
DE&EllERAllON, HEPATOCELLULAR. 0 0 0 0 0 1 3+ 0
BASOPHILIA. 0 0 0 0 0 0 1. 2+
FOCUS, BASOPHILIC. 0 0 0 0 0 0 1

GALLBLADDER
N\JIlIIER OF ANIHALS EXAHHfED [48] [47J [SO] [48J [SO) [~O) [SOl
NO SIGNIFICIINT LESION RECOGNIZED. 'I!I 19 30 20 27 26 39
AUTOLYZED. 18 26. 18 2S 22 21 S
C1iOLELIlHI5 J• 1 0 1 0 0 0 1
MIS5IN6. 0 2 1 1 1 1 2
HYPERPLASIA, FOLLICULAR. 0 0: 0 1 2+ 0 0 0
INFl.AI1HAllCN, ACUTE. a a 0 1 1+ 0 0 0
ADENOCARCINOM. a Q 0 Q Q 1 0
HlPERPLASIA. Q a 0 0 0 1 :1+ 0

5I'tEEN
HlJllBER OF ANli1ALS EXAIIIMEIl [48] [47] .50] .411] .50] [50) [50]
NC SIGNIFICANT LESION RECOGNIZED. r7 31 35 32 25 3S 38
HISSING. 3 3 4 2 3 1 l
AUTOLY!EIl. 1 1 J 4 3 1 2
AHYLOIDOSIS. S 1+ - 3+ 7 1+ - 3+ 5 2+ - 3+ 1 2+ 17 It - 3+ 5 2+ - 3+ 5 2+ - 3+
HEMHGIOSARCllHA. 1 1 0 0 Q 3 0
(~5S)' HEItAHG IDSARCOIt/l. t 0 0 0 0 0 0
INFlfIltI1AllON, GRANULOHATOUS. 0 1 3t 0 0 0 0 0
SARCOHA, NOS. 0 1 0 0 0 0 0
LEIJI(EI1IA, GRANULOCYT IC • 0 1 0 0 0 0 0
HE~TDPDIESIS, EXTRAHEDULLARY. 0 1 3+ 2 2+ S 2+ - 3+ 2 2+ 2 3+ 2 2+ - 3+
HE~ATOPOIESIS. 0 0 I 2+ 1 3+ 0 0 0
HYPERPLASIIh RETICULDENDOTHELHL CELL. 0 0 0 1 2+ 0 2 2+ 0
LYI1PHOHA, HAlIGNANT. 0 0 0 1 0 0 0
IHFLAl1HATIOH, GRAMULDIlIlTOUS, CAPSUlAR. 0 0 0 1 3+ 0 0 0
SARCOHfI, HISTIOCYTIC. 0 0 0 2 0 0 0
SARCOHA, RETICULUH CELL. 0 0 0 0 0 I 0

PANCREAS
NUHBER OF AN INALS EXAHlHED (48] (47] (50] (48]. [50] [~O] [50]
NO SIGNIFICANT LESIDN RECOGNIZED. 41 41 40 39 39 4~ 44
AUTOlYZED. 1 1 5 5 4 2 ~

~

INSUFFICIENT TISSUE
PRESENT IN'SECTION. 1 0 0 0 0 0

CARClNOH~, ISLET CELL. 1 0 0 0 0 0
ATROPllY. 1 2+ 0 0 0 0 0 0
CYST( Sl, NOS. 1 2+ 0 0 0 0 0 0
ADENO~~, ISLET CELL. 1 0 0 0 0 0 2
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CO-cARClNOOEHICITl OF FOUNDRY PARTICULATES
SILICA AND SILICA SIIIIO SUBSTITUTES

-------------------------------
( HAlES I

GROUP 1 GROUP 2 GROUP GROUP 4 GROUP 5 GROUP I> GROUP 7

PANCRW (continul!dl
NUIlEER OF ANIIVlLS EXIlIIINED [48J [47J [50J [48l e50J [SOl [SOl
HElAPUlSIA, EOSINOPHILIC, 1 If 0 0 0 0 0 0
lIISSIWG, 0 I 2 I 4 2 2
AlIYLOIDOSIS. 0 I Of 0 0 0 0 C
ATROPHY, ACINAR. 0 I If 0 0 0 0 0
LEUmtIA, GRANULOCYTIC, 0 I 0 0 0 0 0
CYSllS), DUCTULAR. 0 I H 2 It 0 0 0 0
VACUOLATION. 0 0 I 2+ 0 0 0 0
LYI1I'IlOHA, HALIGNANT. 0 0 0 I 0 0 0
INFLAlIlIATION , GRANILOllATOUS, CIlPSUlAR. 0 0 0 1 3+ 0 0 0
HYPERPLASIA, ISLET CELL. 0 0 0 I It 0 0 0
]HFLAI'!lIATION, GWILOHATOUS,

PERIADOOL. 0 0 0 0 I 2t 2+
INFlAlIi'lATlON, ACUTE. 0 0 0 0 0 2+
LIPIDOSIS. 0 0 0 0 0 2+
DUCTlSl. CYSTIC. 0 0 0 0 0 2+

HEART
NlJl!BER OF IIIIIi'lALS EXAMINED [48l [47J eSOl [48J eSOJ [SO) [50J
Nll SIGNIFICANT LESION RECllGNIZED. 42 41 47 43 37 3? 47
THROlIBOSIS " 4 1+ 4 2+ - 3+ 22+-4+ 0 112+-3+ & 2+ - 3+ 2 2+ - 3+
NECROSIS. I 3+ 0 0 0 0 2 1+ 0
lIINERlll.IZmON, VASCULAR. I 3+ I 2'+ 0 0 0 0 0
CARCINOHA, SQUljItOUS caL, HETASTATIC. 0 I 0 0 0 0 0
VALVULITIS, CHRONIC., 0 0 r 2+ 0 0 0 0
AUTII.lZED. 0 0 0 I 0 0 0
INFLAi'IlImON, ACUTE. 0 0 0 1 1+ 0 I 1+ 0
CARCINOllA, ADENOSGUAItOUS, INVASIVE. 0 0 0 I 0 0 0
SARCOII.h HISTIOCYTIC. 0 0 0 I 0 0 0
ARTERIOPATHY, DEGENERlmVE. 0 0 0 1 2+ 0 0 0
INFLAHIIATION, CHRONIC. 0 0 0 0 1 2+ 0 0
t£HORRHAGE, PERIADRTlC. 0 0 0 0 1 4+ 0 0
PROLIFERATION, EPICARDIAL. 0 0 0 0 0 I 2+ 0
PROLIFERATIVE HuseL E CELL ItlCLEI. 0 0 0 0 0 1 2+ 0
M:GENERATIOH. 0 0 0 0 0 0 1 1+

KIDNEYS
NUMBER OF ANIMALS mMIHED [48l em esoJ [48J eSOI eSOJ [SOJ
NO SIIlNIFlCANT LESION RECOGNIZED. 22 16 14 21 14 21 21
NEPfiROPATHY, CHRONIC. 16 It - 3+ 171+-3+ 14 1+ - 3+ 9 1+ - 3t 21+-4+ 10 1+ - 2t 10 1+ - 3+
AMYLOIDOSIS. 10-2+ • Jt 12 2+ - 4t 14 1t - 3t 10 1+ - 4t 33 1+ - 4+ 1~ 1+ • 4+ 19 1+ • 3+
AUTOLYZED. 0 1 4 4 1 1 0
pralTlS, ACUTE, 0 1 2+ 0 0 0 0 0
DILATATION, TUBULAR. ' 0 1 It 1 3+ 0 0 2 1+ 0
MISSING. 0 0 2 0 0 0 0
IIlFLAMHATIOH, ACUTE. 0 0 1 1+ 0 0 0 0
INFARCTISl. 0 0 1 0 0 0 0
~IHERALIZAllON, PEL~IC, E?lTHEUAL. 0 0 1 ~t 0 0 0 0
ATROPHY. 0 0 0 I 2+ 0 1 4+ 0
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Co-CARCINOGENICm or FOUNDRY P~RlICULATES

SIll CA ANa SIII C~ SAND SUBSTITUTES
------------------------

( MLES )

GRlIlJP I GROUP 2 GROUP 3 .ROUP ~ GROUP 5 GROUP 6 GROUP 7

TESTES (ccnhnued)
IU\BER OF ANIIW..S mmED r4B] r471 rSO] [48] [~O] r50l [50]
IIUTOlJZED • 0 0 0 3 I 0 0
IlII~LOlDOSIS. 0 0 0 0 2 2~' - 3+ 0 2 2+

IS, ARTERIAL. 0 0 0 0 I 2+ 0 0
ATION, ACUTE, 0 0 0 0 0 I 2+ 0

""TION. ACUTE. 0 0 0 0 0 0 I 4+

SEIIIIW. VESICLES
NU~BER OF' ANIl1ALS EX,,"IIlED rm [471 rSo] [1B1 [SO] [SOl [50]

NO SIGNIFICANT LE51DN RECOGNIZED. ~6 42 47 40 ~8 47 is
AUTOLYZED. I 3 I 6 I I I
INFlAI1l1ATION. ACIlTE. I 4+ I 4t 0 O. 0 I 2+ I 3+
IHFLAHIlATION, ACUTE, I'ERIADENAL. 0 I 2+ 1 2+ 0 0 0 0
ABSC(;SS! ESl • 0 0 I 4t 0 0 0 0
KISSING. 0 0 0 2 1 0 0
IHFlAlll1ATIDH, CHROIHC. 0 0 0 0 0 I 2+ 0

5TERNI/It 1 RIB JUHCTIDH
N\JlIBER OF AHIMlS OAHINED (481 . [471 [SO] [48] r50] [50] [SO]

NO SIGNIFICANT LESION RECOGNIZED. 48 46 SO ~6 48 45 48
IHfLMIIATIDN, PERIOSS'OUS.

ACUTE AAD CHRONIC. 0 1 2+ 0 0 0 0 0
AUTOLYZED. 0 0 0 I 0 0 0
INFUlIIIIATlOH, INTERCtlSTAL. ACUTE. 0 0 0 I 2+ 0 0 0
KISSING. 0 0 0 0 1 0 0
llISUFFICIENT TISSUE

PRESENT IN SECTlDH. 0 0 0 0 I 0
HYI'ER?USIA. GMNULOcmc. 0 0 0 0 0 3+ 0
HEALING FRACTURE, 0 0 0 0 0 I 0
IiRTIFACHSl. 0 0 0 0 0 I 0
IIYOSmS, ACUTE AND CliRONIC. 0 0 0 0 0 0 1 2+
IIYODEGEHERATlDN. 0 0 0 0 D 0 1 2+

FElIUR/BDHE IIARRll1l
IflJKBER OF ANI/I~LS EXMINED [481 W] [:501 r48] [SO] rso] [SO]
til SIGHIFICANT LESION RECOONIZED. 45 43 44 41 45 45 50
IIISSING. I 3 1. 2 3 . 2 )

INSUFFICIENT TISSUE
PRESENT IN SECTION. I I 5 3 2 1

DECREASED MARROW CELLULARITY. 1 3+ 0 0 0 0 0
MJTOLmn. 0 0 0 I 0 0
HYPERPlASIA, GRAIlULDCYTIC. 0 0 0 1 3+ 0 ~ 3+

NASAL CAVITY
ilUl1BER (If ANIMALS DA~INED [48l [47] [50] [~8] [SOl [SOl [SOl
~O SIGNIFICANT LESION RECOGNIZED. 43 44 46 37 44 4~ 47
IlUTOLHED. I 1 1. 3 0 0 0
INSUFFICIENT TISSUE

PRESENT IN S'CTI0H.
, 0 1

ARTIFACHSI. 0 0 0
INFLA/lMATlON, ACUTE. 1 It It It 1 It 2 1+
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CO-CARCINOGENICITT OF FOUNDRY PARTICULl1TES
SILICA AND SILICII SAND SUBSTITUTES

----------------------------------
( HALES)

GROUP 1 GROUP 2 GROUP GROUP 4 GROUP 5 GROUP 6 GROUP 7

NASAl. 1:AV1T1' (continued)
. HUMBER OF AIIIHALS EWIIIEll [48J [47J [501 ,48J [501 [501 [50J

INF\JIHIIATION, ACIITt AND CHRONIC. 0 0 1 It 1 It 0 0 0
EXUDATE, PlJRULEIIT. 0 0 0 3 1+ - 2+ 2 2+ 3 1'1' - ·2+ 0
(PARANASAL TlSSUE), INFLAI1l1ATIaN. 0 0 0 1 0 0 0
HISSING. 0 0 0 o· 1 0 0
EPITAXIS. 0 0 0 0 0 I 2+ 0

OntER
i'lUHIlER OF ANIIlAl.S EXAIIINED [48l [47] [50l [48J [50J . (501 (501
NOT RrIlUIRED. ~6 42 48 42 17 21 19
(MEDIASTINAL LYIIPH NOOE1I

INFLAIt11ATIDN, GRIlIlULOHATOUS. 1 2+ 1 3+ 1+ 3+ 21 It - 3+ 17 2+ - 3+ 21 It - 3+
IHEDIASTINAL LTHPII HODE) ,

CRYSTAl.tINE DEPOSITS. 3+ 22+-3+ 1 2+ 2+ 21 1+ - 3+ 17 1+ - 3+· 24 1+ - 3+
(STOIh\CII GU1ND), NO SIGNIFICANT

LESION RECOONIIED. 1 0 0 0 0
U1EDIASTINAl. L'fHPH NODE), NECROSIS. 0 1 3t 0 0 0
(BROIlCHI AL LYl1PH NODE),

INIl.MMATIOH, GRAtIJl.OHATOUS. 0 1 3+ 0 9 2+ - ~+ B 2t - 3+ 7 1+ - 3+
IBRONCIIIAL LYIIPH NOllE),

CRmALLIHE DEPOSITS. 0 1 J+ 0 0 92+ - 3+ 11 1+ - 3+ 7 It - 3t
(MEDIASTINAl LTItPH NODE),· INFLIllIHATION,
GR~UlIlllATOUS. ACUTE. 0 1 2t 0 0 1 3+ 1 3+ 2 2+· - 3+

(MEDIASTINAL LTIlPH NODE), MELANOMA. 0 1 0 0 0 0 0
(BROHCIlIAL LYHPH NODE),

ADENOCARCINOHA, HETASTATIC. 0 0 0 0 0
(BROIlCH IAI. LYIIPH NODE h

GRANULAR DEPOSITS. 0 0 0 1+ 0 0 0
I!1EDIASTINAL LYIIPH ~ODE),

ADENOCARCINOHA, I\ETASTATlC. o· 0 0 0 1 0
(MASS-eHESTl. SAIlCQlllh HISTIOCYTIC ~ 0 0 0 0 0 0
(MESENTERY), ABSCESSIESI. 0 0 0 1. 0 0
(RENAL LYMPH NODElI INFLAMMATION,

GRANULOMATOUS. 0 3+ 0 2+
IREl'IAL LYMPH HODE),

CRYSTALLINE DEPilSITS. 0 1 3+ 2+
(SHALL INTESTINE),

TELESCOPING, POSTMORTEM.
(BRO~CIHAL LYMPH NODE I ,

THROHBOSIS, ARTER IAL. 2+
(BRONCHIAL LYMPH NODEI, CARCINOHA,

ADEHIlSllUAlIOlIS. IlEUSTATIC. 0
(RIBCAGE), ADEHOCARCINDI1II1

HETASTATIC, (LUNG •• 0 0
(I1EDIASTINAL LYMPH KODE) I

INFLAIIMATION, ACUTE. 0 1+
(STllIiACH GLAKD), HEMORRHAGE. 0 1+
(FDR£ LEGit I~fLAHMnONI

GRANULOMATOUS. l+
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CIl-CARCINOllENIcm OF FOUNDRY ?~RTJCUL~T£S

SIlIC~ ~ND SIlIC~ S~ND SUBSTITUTES
-------------------------

( HALES)

5ROOP 8 GROUP 9 GROUP 10 GROUP 11 GROUP 12 GROUP 13 GROUP 14

SKIN/SUBCUTIS
tIUI'IBER OF ~NIllAlS EXMlHED [SOl [SO] [Sal [SOl (SOl (SOl [481
NO SIGNIFICAlH LESION RECOGNIZED. 47 48 44 41 42 48 46
mSING. 1 0 1 1 1 0 0
EDEI1Il, SUBCUTMEOUS, 1 2+ 0 22+ - 3+ 5 2t - Jt 42+ - !+ 0 1 3+
HYPERKERATOSIS. 1 2+ 0 0 0 0 0 0
INSUf'FICIENT T1SS1lE

PRESENT IN SEmON. 0 1 1 0 2 2 1
cysns), EPIDERIIOID, 0 1 0 0 0 0 0
INFlAlU1mON, CHRONIC. 0 0 1 :5-1 1 2+ 2 1+ 0 0
<SKELETAL HUstlE), DEGENERATION. 0 0 1 2+ 0 0 0 0
INFLAMIIATION, ACUTE AND CHRONIC. 0 0 0 1 2t' 0 0 0
EDEMA, SUBIlUCOSAL. 0 0 0 1 J+ 0 0 0
SARCllliI\, GRANUlOCYlIC. 0 0 0 1 0 0 0
HELANOSIS. 0 0 0 1 J+ 0 0 0
INFlMIIATION, ACUTE. 0 0 0 0 1 It 0 0

MAHIIARY Gl~ND

NUHBER OF ANlNAlS OAHINED [SOl [SOl [SOl [SO] [SOl [SOl (481
NO SIGNIFICANT LESION RECOGNIZED. 2 5 1 2 0 0 0
NOT PRESENT INSECTION. 48 45 49 48 50 50 48

THIGH IftJSCLE
NUHBER OF ANINALS EXAIIIHED (SOl [SOl [50] [SO] [SOl [SOl [481
NO SIGNIFICANT LESION RECOGNIZED. 48 49 46 so 49 49 47
mSIIlG. 1 0 0 0 0 0 0
DC:IJENERATION, V~CUlAR, INTERNAl. I 1+ 0 0 0 0 0 0
DEIl£IlERATION. 0 1 2+ 3 H 0 0 0 0
THROMBUS, ARTERII1l. 0 0 I It 0 0 0 0
DESENERmOlh BASOPHILIC. 0 0 1 2+ 0 0 0 0
INFLAI\tIATlON, CHRONIC, INTERSTITIAL. 0 0 0 0 1 It 0 0
~RfERITlS, CHRONIC. 0 0 0 0 0 1 1+ 0
DC:IiENERATION, GRANULAR. 0 0 0 0 0 0 1 2+

SALIVARY GL~ND

NUMBER OF ANIHAlS EXAMINED [50] (501 [SOl [SOl (SOl [SOl [48]
NO SIGNIFICANT LESION RECOGNIZED. ~8 ~a 47 47 49 50 48
MISSING. 1 2 2 0 0 0 0
LYHPHOHA, MALIGNANT. 1 0 0 0 0 0 0
INFARCT (S) • 0 0 1 0 0 0 0
INsumCIENT TISSUE

PRESENT IN SECTION. 0 0 0 1 0 0
INflAMMATION, CHRllNfC. 0 0 0 1 2+ 0 0
INFLAMMATION, ACUTE

AND CHRONIC, PERIADENAL, 0 0 2+
DEGENERATION, ACINAR. 0 0 2+
(SALIIIARY GlANDl! LYHPHOMA,

MALIGNANT, HISTIOCYTIC, 0

MANDIBULAR lYMPH NODC:
NUMBER OF ANIMALS EXAMINED [SO] (SOl [SOl (SOl [50] [SOl [481
NO SIGNIFICANT LESION RECOGNIZED. 40 3e 39 36 ~o . 38 33
HISSING. 10 7 10 11 8 12 8
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CO-eARCINOGENlcm OF FOUNDRY PARTICUlATES
SILICA AND SILICA SAND SUBSTITUTES-------------------------------------

( MALES)

GRIllIf 8 GROUP 9 GROUP ,0 GROUP 11 GROUP 12 GROUP 13 GROUP 1~---- ----- ----------
HAHDIBlILAA LYHI'I! NODE (c:mtinued)

NUMBER OF IlIfIMALS EXAHINED [SOJ [SOl [SOJ [SOJ [SOl [SO) [~8)

INSUFFICIENT TISSUE
PRE5ENT IN SECT!ON. 0 2 0 0 0 0 0

ERYTHROCYTOSIS, SINUSOIDAL. 0 2 2+ 0 0 0 0 0
LYMPHOI1A, MALI5IIANT. 0 1 1 0 0 0 0
AUTOLYZED • 0 0 0 1 0 0 0
HE1lI'lA5/h HEll/lTOPO[ETIC. 0 0 0 1 0 0 0
SARCOll/l. GRANULOCYTIC. 0 0 0 1 0 0 0
HYPERPLASIA • 0 0 0 0 1 2+ 0 0
DILATATIOlh SINUSOIDAL. 0 0 0 0 1 2+ 0 0
SARCO~A, RET[CUlUII cm. 0 0 0- 0 0 0 1
LYII'IUlA, ll/lLIGNIlIfT, HISTIOCYTIC. 0 0 0 0 0, 0 1

SCIATIC NERVE
MJI1BER OF ANIMALS EU"IIEll [SOJ [SOJ [SOl [SOl [SOJ [SOl (48)
NO SIGNIFICANT LfSIOH RECOGNIZED. 47 46 46 ~6 49 49 45
"1551116. 3 3 4 ' 3 0 0 1
IHSlJFFICIENT TISSUE

PRESENT IN SECTION. 0 1 0 1
IHFLAIlI1ATION, CllRON[C. 0 0 0 2+ 0 0

BRAIN'
IAJIUlER OF IlIfIll/lLS EXAHIltEIl [SOl [SOl [SO) [SO) [SO) [SO) [48l
NO SIGNIFICANT LfS[OM RECOGN[ZED. 4'1 SO SO 48 SO 50 47
LYIIPHOIIA, PERIllASCUlltR. . 1 0 0 0 0 0 0
HYPERE~IA. 0 0 0 1 3+ 0 0 0
IlENINIiEAL [NFlA/IIIATHIl,

ACUTE AND CHRONIC. 0 0 0 1 2+ 0 0
IlECRDSts. 0 0 0 0 0 0 2+
HEMORRHAGE. 0 0 0 0 0 0 2+

"PITUITARY
NlJItBER Of ANIHALS EXANINED [SOl [SOl [SOJ [SOl [SOl [501 [m
NO SIGNIFICANT LfSION RECOGNIZED. 39 39 39 4(J ~3 36 34
HIS5ING. 10 7 9 9 3 9 6
VACUOLATION. 1 3+ 0 1 2+ 0 1 1+ 2 2+ - 3+ 3 It - 2+
CYSTlSJ. 0 1 3+ 0 0 0 0 0
INSUFFICIENT TIS5UE

PRESENT IN SECTION. 0 3 1 0 3 3
AUTOLYZED. 0 0 0 I 0 0
ARTIFACTlS) • 0 0 0 0 0 0

AOREMALS
NUtlBER OF IlIfIMALS EmINED [SOl [SO) [SOl [SO) [SOl [SO) [48l
NO SIIl/'lIFICANT LESION RECOllNIZED.- 19 33 33 ~ 37 2~ 31
AMYLOIDOSIS. 18 1+ - 4+- , It - 4+ 9 1+ - 3t 13 2t - 4+ ~ 2t - ~t 2Qlt-~+ 10 It - It
INSUFFICIElIT rrsSUE
PRESE~T IN SECTIOH. t 0 0 0 0 0 0

AUTOLYZED. 1 0 1 1 0 0 ,
HYP'i:RPLASIA, CORTICAL CELL. 7 1+ - 2+ 4 1+ - 2+ 5 i+ ~ 2+· - 3+ 5 2+ - 3+ 2 2+ - 3+ 4 1+ - 3t
PIGMENTATION, CORTICAL CELL. 1 2+ 0 0 0 0 0 0
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C1I-e~RCIN06EHIClTY OF FOUNDRY PMHlCULATES
. SILICA AND SILICA S~ND SUBSTITUrES

---------------------------
( H~LES )

GROUP 8 GROUP 1 GROUP 10 GROUP 11 GROUP 12 GROUP 13 GROUP 14

STOI1ACll (continued)
tMlBER or A1tIHM.S EXAI1INED· e'SOl e501 e50l e501 . e50l 150l C48l
INFLAI'IMTIOlh ACUTE. 0 0 0 0 0 I 2+ 0
HElIORRIIIlIiE, 1lIIC~1ll.. 0 0 0 0 0 0 1 2+
EDEItIt. 0 0 0 o. 0 0 1 2+

DUODENUII
NUMBER Of AItlmS EXAAIHED (501 ml (SOl eSOl (501 150l (m
NO SIGNIFICANT LESION RECOGNIZED. 28 U 29 36 32 40 27
msnm. 3 3 2 0 3 I 0
AUTOLYZED. 19 16 18 12 IS e 1~

CYSTIC NYPERPLASIA, CRYPT EPtTHELIUH. 0 0 1 H 0 0 0 0
INSUFFICIENT TISSUE

PRESENT IN SECTION. 0 0 0 1 0 0
HYPEREMIA. 0 0 0 1 2+ 0 0
HEMRRHliGE. 0 0 0 0 0 1 1+
SARCDlII\, RETlCUL~ caL. 0 0 0 0 0 0

JEJUNIIM
N1111BER OF Alums EXmNED [SOl (501 [501 (501 (501 C501 e~8l
NO SIGNIFICANT LESION RECOGNIZED. 30 32 27 36 31 38 26
KISSING. 2 I 4 I 2 0 0
AUTOLYZED. 17 17 IS· 11 IS 12 ~~

HYPERElIIA. 1 3+ 0 0 0 0 0 ·0
HEllOAAIlAGE • I 3+ 0 0 1 2+ 0 0 0
INTRALUIIINM. BlOOD. 0 0 1 3+ 0 0 0 0
DIl..IlTATIOH OF LYHPHArICS. 0 0 0 1 1+ 0 0 0
INFLMMTIOlh ACUTE AND CNRONIC •. 0 0 0 0 I 2+ 0 O·
IlIFL\MMTION. HEIIORRHAGIC. 0 0 0 0 1 2+ 0 0

CECUM·
NUMBER OF ANIMALS EXAKlHED eSOl (501 (SOl eSOI [501 (501 (m
NO SIGNIFICANT LESION RECOGNIZED 0 21 25 . 12 26 17 28 17
mSING. 2 0 I 0 1 0 0
AUTOUZED. 22 19 23 16 24 11 26
CYSTIC HTPERl'USIA. CRYPT EPITHELIUM. 3 1t - 2+ 2 2+ 6 It - 3+ 2 H - 3+ 5 H - 3+ 3 1+ - 3+ I 2+
INFLAMMATION, CHRONIC. 1 1+ 3 2+ - J+ 3 1+ - 2+. 2 2+ 1 2+ 4 2+ 1 2+
HYPEREHIA •. 1 3+ 0 0 0 1 1+ O· 0
SEROSITIS, ACUTE. 1 l+ 0 0 0 0 0 )
HEHOR~AGE. 1 3+ 2 2t - ~+ 0 2 2+ 0 0 1 2+
INFLAMMATION. flCIJTE ~ND CHRONIC. 0 1 2+ 2 2+ 4 It - 2+ Q 3 It - 2+ 1 2+
IJl.CER(S). 0 0 1 It 0 0 0 0
EDEltA. 0 0 1 2+ 0 0 0 1 J+
SARCOltA. NOS. 0 0 1 0 0 0 0
NEIt~T~DIA5IS. 0 0 1 0 0 2 I
INfLltMHATION, PV06R~NULOMATOUS. 0 0 0 1 4+ 0 0 0
INSUFFICIENT TISSUE

PRE5£NT IN SECTION. 0 0 0 0 0
DILltTATION, CRYPT. 0 0 0 0 2+ 0

ILEUM
HUIlBER OF ANIHALS EXAHIHED (SOl eSOl (SOl C50l CSOl (SOl (4S1
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CO-CIiIlCINllGEHICIll OF FOU~DRY PARTICULATES
SILICA AND SILll:A SIIHD SUBSmUTES------------_.._---------------

( '!IlLES)

GROOP 8 GROUP 9 GROUP 10 GROUP 11 GROUP 12 ,ROUP 13 GROUP 14----
MESENTERIC LYMPH NODE (continued)

NUMBER OF ANUW.S EXAMINED t50] tSOl [50] tSOl t501 tSO] [48]
P\JISllACYTOS IS. 0 0 1 2+ 0 0 0 0
FIBROSIS. 0 0 1 3+ 0 0 0 0
FIBROSARCOI1A • 0 0 1 0 0 0 0
CRYSTALLINE DEPOSITS. 0 0 0 I 3+ 0 0 0
LElJKEIIIA, MEGAKARlOCYTIC. 0 0 0 I 0 0 0
IMFLAlitlATlON, AeulE AIID CHRONIC. 0 0 0 0 I 3+ I 2+ 0
SARCOMA, NOS. 0 0 0 0 I 1 0
LYIIPHIlMA, MALIGIIl\NT, HISTIOCYTIC. 0 0 0 0 0 I 1
CARCINOMA, METASTATIC, (INTESTINAL). 0 0 0 0 0 1 0
CARCINOMA, METASTAnc, mEAL). 0 0 0 0 0 1 0
INfLAI'IIIlTlON,. IlClJTE. 0 0 0 0 0 '0 2 2+ - 4+

LARYNX
HlJltBER OF IlMIMALS EXAI1INED t50] [501 [50] e50] (501 (50l (m
NO SllllHFtCANT LEsmN REC08NIZED. 30 4. 31 50 31 49 28'
HYPERPlASIA, SlJ8lIUCOSAL, &l.ANDULAR. 2 2+ 0 0 0 1 2+ 0 0
INF~TION, ACUTE. I 2+ 0 1 2+ 0 0 0 2 2t - 3+
CARCINOMA,· SQU/lI'KIIlS CELL. 2 0 1 0 1 0 5
HYPERPLASIA. 7 2+ - 3+ I 1+ 1 0 '5 1+ - 3+ 0 5 1+ - 2+
PDLms), EPITHELIAL. B 0 6 0 6 0 '5
DEGEJtERATION. IIUCOSM.,

PER lLARYN6EAl. MIISCLE, 0 1 It 0 0 0 0 0
MISSIN';' 0 I 3 0 1 I C
CRYSlALLIHE DEPOSITS, SUBMUCOSAL. 0 I 1+ 0 0 0 0 0
ASPIRATION, FOREIGN ItATERIAL. 0 0 1 O. 0 0 0
HElAl'LASIA, SQUAlIIIUS. 0 0 I 0 1 1+ 0 0
ADENOCARCINOMA, IHtJASIVE. 0 0 I 0 0 0 0
ADEHIlCARCINDltA. 0 0 0 0 1 0 0
CARCI~' IN SITU. 0 0 0 0 1 0 0
ARTERIT ,CHRONIC. 0 0 0 0 1 2t 0 0
HYPERPLASIA, SQUAIIlUS CELL. 0 0 0 0 1 3+ 0 0
INFLAMMATION, ACUTE AND CHRONIC .. 0 0 0 0 0 0 , 3+
DYSPLASIA, MUCOSAl.. 0 0 0 0 0 0 I 1+
SARCllHA, RElICULUM CELL, 0 0 0 0 0 0 1
CARCINOMA, INTRALUIlINAL. . 0 0 0 0 0 0 I

TRACHEA
NUMlIER OF ANlllALS EXAMINED t501 t50] (SOl ~501 £501 [SOl em
NO SIGNIFleANl LESION RECOGNIZED. 43 50 40 49 35 49 33
INSUFfICIENT TISSUE

PflESENT l~ SECTION. I 0 0 0 0 0 0
ADENOCARCINOItA • 1 0 2 0 0 0 I
H~PERPLASIA. 3 H - 2+ 0 0 0 I 2+ 0 0 2+
POLYP(S), EPITHElllll.. I 0 3 0 6 0 9
I\ETN'lASIA, MUCOSAL. I 1+ 0 0 0 0 0 0
CARCINOI1A, ADEHOSQUllHOUS. 0 0 I 0 0 0 0
AUTOL~ZED. 0 0 I 0 0 1 0
MISSING. 0 0 I I 0 0 0
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CO-CAAtIlIOGElUCITr OF FOUNDRY PARTICUlATES
SILICA AND SILICA SAND 3UBSTlT~lES

------- .._-----
( MALES I

. SRW' 8 GROU? 9 GROUP 10 GROUP 11 GROUP 12 GROUP 13 5ROUP 14

TRItCIi£A (cootinue<l )
NUIIBEIl Of AUMLS EXMlNED [5Ol, [50] [SO) [SOl [SO] [~O] [~S]

CARCINOMA, SOtJAllOlJS CELL. 0 0 1 0' 3 0 1
ASPIRATIOl" FOREIGN l1ATERIAL. 0 0 1 0 0 0 0
CARCINOSA~ • 0 0 1 0 0 0 0
DYSPLASlA, 0 0 0 0 1 2+ 0 0
INFUHllATION, ACUTE. 0 0 0 0 2 1+ - 2+ 0 0
EXUDIlTE, NJRUl.ENT. 0 0 0 0 1 0 0
FOREIGN MTERlAL. 0 0 0 0 L 0 O.
~INERIIl.IZATION • 0 0 0 0 1 3+ 0 0

THYROID
i'IUIIBER Of ANIlW.S EXAIIINEIl [~Ol [SO] [SOl [SOl 150l 1SO] 148]
NO SIGNIFICANT LESION REC05NIZED. 41 38 37 41 44 40 36
MISSIli6. 8 7 10 2 3 4 4
INSUFFICIENI TISSIE

PRESENT IN SECTION. 1 2 1 0 2 1 4
AlIYlOIDOSIS. 0 1 I 2+ 6U-2+' 0 .~ 2+ - 3+ 2 2+ - 3+
HYPERPLASIA, CORTICAL CELL. 0 I 1+ 0 0 0 0
CYSTIC HYI'ERPl.ASIA. 0 I 2+ 0 0 0 0 0
TUIlOR EN!OlUS, 0 0 1 0 0 0 0
AllTOlY1ED, 0 0 0 1 0 0 1
CARCllIO~, NOS. 0 0 0 0 1 0 0
CYSTlS), FOlLlCLUR. 0 0 0 0 0 1 I 2+
NEDPLASM(S), NOS •. 0 0 0 0 0 1 0

PARATHYRVID
NUHBER OF ANlltALS EXAMINED [SOl {SO] 150l [SO] [SOl [50] [m
NO SIGNIFICANT LESION REClIGNIZED ~ 25 23 27 ·33 31 27 24
mSING. 24 27 23 II>. IS 21 . "..INSIHICIEHT TISSUE

PRESENT IN SECTION, 1 0 0 1
HOT PRESENT IN SECTION. 0 0 0 0
AUTOlYZED. 0 0 0 0

ESOPHAGUS
NUMBER OF ANIMALS EXAMINED [SO] ISO] [SOl (50] [SOl [SOl [m
NO SIGNIFICANT LESIaN RECOGNIZED. 47 50 47 49 48 47 45
HISSING. I 0 1 0 1 2 I
CARCINCHA, SDUIlItOIIS CElL, 1 0 0 0 0 0 0
POUP(Sh EPITHELIAL, I 0 0 0 0 0 0
LYMPH~AI HALIGNANT, I 0 0 0 0 0 0
I~FFICIENT TISSUE

PRESENT IN SECTION. 0 I
INfLAMHATION, ACUTE, PERIESOPHAGEAL. 0 1 2+

LUNG ~ BRONCHI-LEFT
NUMBER OF mHALS EXAIIINED [SOl [SOJ [SO] [SOl [SOl CSO] (48)
~O SIGNIFICANT LESIO~ RECOG~IZED. 3 2~ 3 34 3 3 0
ADENOH~. 5 0 2 ~ 3 ~ 5
CARCINOl1A, aRO~CHIOLAR. 1 0 0 0 0 0 0
INFLAHHIITION, GRANULOMATOUS. 271+-4+ 1 2+ 7 2+ - 4'1 2 3+ - 4'1 I 4+ 4 2+ - 4+ 3 1+ - 3+
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CO-CARCINO&HICITY OF FOUHDRY ?~RTlCULATES

SILICA AHD 5lLICA SAND SUBSTITUTES----------------_ ..--------- ... ----------
( HAlES)

GROIlP 8 GRO~? 9 GROUP 10 GROUP 11 GROUP 12 GROUP 13 GROUP 14

LUNG: mONCHIcLEFT lcontinuedl
. ~ER OF ANIHAlS IDItIIIED [501 [SOl [SOl [501 (SO) [SO) (48]

IIflAlI1ATIlllh ACI1TE. 32t - 3+ I 3t I 4t 0 I H 0 2 3+
CllYSTALLINE DEPOSITS

IN DISTAL AIRIIAYS. 7 H 19 H 42 H - 3+ 10 1+ 381+-3+ 45 1+ - 3+ 45 1+ - 2t
AIlENOCARCIHOllA. 17 0 12 0 12 0 10
CARCI NOlIA , SQUAHOUS CEll. 5 0 S 0 6, 2t 0 8
CARCIHOIIA. ADEIlOS1lIJAHotJS. 4 0 4 0 6 0 2
PllEUIIONIA, ASPIRAHON. 32+ - 3+ 0 32t·-3+ 0 2 2+ 0 4 3t - H
HEIIORRHAGE • 2 2t - 4+ 0 0 0 0 0 0
HYPERPLASIA' AI.'IEOLARIBROHClnrn.AR. 2 2+ 0 1 2+ 0 3 It - 2+ 0 2 It
INFLAIttATIOH, ACUTE AND CHRONIC. L 1+ .0 0 0 0 0 0
1NrLAllIlATlOH,· LYlIPlIOGRAHULOHATOUS. I 2+ 0 0 0 0 0 0
CHAINSTEl1 BROHClttJSJ,

CMCUIlIIIA, SOUAIUltIS CELl. I 0 I 0 0 0 0

El1f'HYSEIlA • I 3+ 0 0 0 0 0 0
LYHPHOIlA, Ml.HlHAIIT. I 0 0 0 0 0 0
(AlllElUR CAPIl.LARIESlr HYAlI HIZATION. 0 I 2t 0 0 0 0 0
EXUDATE, PflllTEIH RICH,· ALVEOLAR. 0 1 2t I 0 I O· 0
THIlOIlBUS,. FIBRIH, CAPIl.LIlRY. 0 0 I 2+ 0 0 0 0
POlYP(Slr BROHCIIIlllAR, EPITHELIAl, 0 0 2 0 0 0 0
CARCIHOIlA, SOIJAIIIIlJS CEll. HEHSTATIC. 0 0 I 0 0 0 0
SARCllIIA, HETASlflTlC, NOS. 0 0 I 0 0 0 0
~DBIOCARCINOIIt\, IlElASTATIC. 0 0 I 0 0 0 0
CARCIHOHA, ·AN~l1C. 0 0 I 0 0 0 0
HYPERPlASIA, BRONCHIOLAR. 0 0 I 2+ 0 0 0 0
HEIAPLASIA, SOtJAIIlIUS. 0 0 I 0 0 0 I 1+
HYPtRPI.ASIA. BRDNCHIDUR, EPITHElIAl.. 0 0 1 2+ 0: I 2t 0 0
ADENOCARtIHOHA, IlmSIVE. 0 0 1 0 0 0 0
HISSIHG. 0 0 0 1 0 0 0
OSTEOSARCOIlA. HETASlfITIC. 0 O· 0 I 0 0 o .
HYPEREl1IA. 0 0 0 1 3+ 0 0 0
LEUKtJlIA, HEGAMRYIlCYTIC. 0 0 0 I 0 0 0
SARomA, UNDIFFER£NlIATED. 0 0 0 I 0 0 0
HYPERCELlUlARIlY, ALVEOLAR SEPTUIlS. 0 ~ 0 I 3t ~ 0 0
ABSCESS (ESl • 0 ~ 0 0 1 0 0
CARCINDllA, ANAPLflSTIC, METASTATIC. 0 0 0 0 1 0 0
I!EOPLRS~ ISir NOS. 0 0 0 0 1 0 0
(HAIHSTEll BRONCIttJS), ADEHtICARCINOHA. 0 0 0 ~ 0 0 1
(KASSl! CARCIHOlllh SlllJAHOUS C~Ll. 0 0 0 ~ 0 0 l
ADENOCARCINOHA, BROHCIIIOLAR. 0 0 0 0 0 ~ I
SIlRCOKA, RETICUlUH CELL. 0 0 0 0 0 0 1

LUNG ~ BRONCHI-APICAL
NUKBER Of 4HIHALS EXAHINED (50] [SOl CSO) (50) [SOJ (SO] [48J
NO SIGNIFICANT LESION RECOGNIZED. 6 36 4 36 10 5 3
ADENDHfI. .. 0 0 0 0 ,) 0
INfLAHHATION, GRANUlOMATOUS. 281+-4+ 1 2+ 5 2+ - 3+ 2 3+ - 4+ 1 4+ 4 2t - 4,,- 3 1+- 3"

. INfLAKHflTIOH, ACUTE. .3 2t -3+ 1 3+ 2 4t ~ . 3 4+ 0 1 3t

5-26



ctl-CARCINOtlENICITY Of fOUNDRY f~RTICULATES

SILICA AND SILICA SAND SUBSTITUTES
------------------------------------

: ~A1.ES l

GROll' a GRDUP 9 GROUP 10 GROUP 11 GROUP 12 GROUP 13 GROUP 14
--- ..._------

LUIIG 1 BRUNellI-APICAL [continUf1!l
NUlIWI Of ANIMI\LS OAltIHED [5Ol " [5Ol [SOl [SOl [SOl [SOl (48) .
CRYSTALLINE DEPOSITS

IN DISTAL AIRlIA'S. ] 1+ 12 11 401+-3+ 9 1+ 33 1+ - 3+ U 1+ - 3+ 44 1+ - 2+
iUlEHflCARCINOtVh 6 0 3 0 3 0 I.
CARCIl®lA, ADElIOSOOllllOUS. 1 0 3 0 S 0 0
ADEHCItA, BRONCHIOLAR. 1 0 0 0 0 0 0
flmJlllNIA, ASPIRATION. 3 2+ - 3+ 0 3 2+ -3+ 0 2 2+ 0 4 3t - 4+
H€JllIRRHAGE • 1 2+' 0 0 0 0 0 0
Hm:RPlASIA, ALIJEOLAR/BRIlNCHIOlllR. 2 1+ 0 0 0 0 0 0
IHf'lIIItIATIOH, ACUTE AND CHRONIC. 1 1+ 0 0 0 0 0 0
INFUIlI!ATION, LYIlPIIOGRAItIJlOMTOUS. 1 2+ 0 a 0 0 0 0
LYllPHOIIA, I1AlIGlMHT. 1 0 0 0 0 0 0
MISSING. a 1 2 1 1 0 0
(ALVEOLAR CAPILlIIRIESh HYAlINlZATlOH. 0 1 2+ 0 0 0 0 0
HETAPLASIA, SQUAIIDUS. a 1 1+ 0 0 1 3+ 0 0
CARCINOMA. SOUAIUIUS caL. a 0 5 a 0 0 0
THROlIBIIS, FIBRIN, CAPILLARY. 0 0 1 2+ 0 a 0 0
CARCINOHA. SIIUAIlOIIS CELL, HETASTATIC. a 0 1 0 0 0 0
ADENOCARCINOI1A, METASTATIC. 0 0 1 0 . 0 0 0
OSTElISARCOlIA, HETASTAnc. 0 0 0 1 a 0 0
HYPEREIIIA. 0 a 0 1 3+ a 0 0
LElJl(EJlIA. MEGAKARYOCYTIC. 0 0 0 1 0 a 0
HYPERCElLUlIIRITI, AlVEOlAR SEPTUMS. 0 0 0 1 3+ 0 0 0
HY!'ERPt.ASlA, BRONCHIOLAR, EfITI£lIAL. 0 0 0 0' 1 2+ 0 0
TIJIIOR EMBOLUS. 0 0 0 0 a 0 r
SIlRCO~A. RETICULUM CElL. 0 0 0 0 o. 0 1

LUNG 1 BROHCItI-AlYGOUS
NlJIlBER OHNIlIIlLS nAMINED [50l [SOl [SOl [SOl [SOl LSOl [4Bl
1«1 SIGNIfICANT LESION RECOGNIZED. 3 32 4 34 9 2 0
ADENOMA. 4 0 2 0 a 0 a
I1IFlAHMATIOH, GRAIItIlOMATOUS. 291+-4+ 1 2+ 6 2+ - 4+ 2 3+ - 4+ 1 H 4 2+ - 4+ 3 1+ - 3+
INfLMlIATION. ACUTE. 3 2+ - 3+ 1 3+ 1 4+ 0 2 4+. 0 ·1 3+
CRYSTAL.LlNE DEPOSITS

IN DISTAL AIRWAYS. 7 1+ 14 1+ 401+-3+ 121+-2+ 3S1+-H 47 1+ - 3+ 46 It - 2+
AIlENOCARCINOM. 12 0 5 0 5 Q 2
CARCINOMA, SQUAItCUS cm. 1 0 6 0 1 0 4
CARCINOMA, ADENOSDUAMOUS. 4 0 4 0 2 0 3
PNEUHOHIA, ASPIRATl~. 3 2+ - 3+ 0 3 2+ - 3+ 0 2 2+ 0 4 3+ - 4t
HEI1ORRHAGE. 1 2+ 0 0 0 a 0 0
INFlIIl'IMATION. ACUTE AND CHRONIC. 1 1+ 0 0 0 0 0 a
INFLAMMATION, LYIWHOGR~ULOMArDUS. 1 2+ 0 0 0 0 0 0
LYIIPHOMA, MAlIGN~NT. 1 0 0 0 0 a 0
MISSING. 0 2 1 1 2 0 0
(ALIlEOLAR CAPIlLARIES), HYAliNIZATION, 0 1 2+ 0 0 0 0 0
HYI'ERl'LASIA, AL~EOLAR/BR~CHWLAR. 0 1 It 0 0 0 0 0
THROMBUS, fI~RIN, CAPILLARY. 0 0 1 2-1 a 0 0 0
CARCINOMA. SQUAMOUS CELL, HETASTATIC. 0 0 1 0 0 0 'J
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CO-cARCINOGENIClTY OF FOUNDRY PflRTH:ULmS
SILICA !\HD SILICA SAND SUBSTITUTES

--------------------------
( HALES )

GROUP 8 GROUP 9 GROUP 10 GROUP 11 GROUP 12 GROUP 13 GROUP 14
-------- --------- ---------- --------

LUHG & BRONCHI"1\IYGOUS Ccootiooed)
NUIIBER OF ANIMALS EXtl.MINED [SOl [SOl [SOl [SOl [SO], [SOl [481
i\DEHQCARCINDIlA, IlETASTATIC. 0 0 1 0 0 0 0
MEDPlIl5M(Sh NOS. 0 0 0 I 0 0 0
HlPEREllIA. 0 0 0 I 3+ 0 0 0
LEUKEllIA, ItEGI*ARYOCmC. 0 0 0 I 0 0 0
HYPERCEllULARITY, ALIJEIlLAR SEPTUMS. 0 0 0 1 It 0 0 0
ABSCES5IESl • 0 0 0 0 1 0 0
ADENOCIlRCINOMII BRONClHOlAR. 0 0 0 0 1 0 0
EXIIIIltTE, PRClTE!N RICH, ALVEOlAR. 0 0 0 0 1 2+ 0 1 2+
(l1Il5Sl, CARCII01A, ADENOSGUAHQUS. 0 0 0 0 0 0 1
SARCOIIIl, RrTICULUll CEll. 0 0 0 0 0 0 1

LUNG , BRONCHI-DIAPHRAGIMTIC
IfIlII8ER Of ,,"]_S EXIIllINED [SOl [SOl [SOl [SOl [SOl [SOl [m
NO SIGNIFICANT LESION RECOGNIZED. J 34 2 II 3 4 2
ADEIlOIlA. 7 0 1 0 0 0 2
IMFlI\HIlATlDlh GRANULOHATWS. 27 1+ - H I 2t 6 2+ - It 2 3t - H 1 4t 4 2t - 4+ 3 It - J+
INfIJlIIMTlOIIt ACUTE. 32t - 3+ 1 3+ 3 H 0 3 4+ 0 1 3+
CRYSTALLIlIE DEPWITS

IN DISTAL AlRlIAYS. 7 1+ .15 It 42 1+ - 3+ 11 1+ - 2+ 37 It • 3+· 4'l It - 3+ 441+-2t
ADENOCilRCIIllIVI. 17 0 8 1 13 0 6
CARClHOlllh S~UAMOUS CELL. I 3+ 0 11 0 4" 0 4
CARCIIIOIIA, ADENOSOllIllOJS. 5 0 3 0 7 0 2
PMEUIIC*IA, ASPIRATION. 3 2+ - 3+ 0 3 2+ - 3+ 0 2 2+ 0 43+-\+
HEJtORRHIlGE • 1 2+ O· 0 0 0 0 I 2+
HYP£RPLASIA, ALIJEOLARIBRONCHIOlAR. 1 2+ 0 I 2+ 0 2lt-2+ 0 I It
INFIJIHlttlTION, ACUTE AND CHRONIC. 1 It 0 0 0 0 0 O'
INFIJI""ATIOIIt LYMPHOGRANULOlIIITOUS. 1 2+ 0 0 0 0 0 0
(BRONCHIAL LYMPH NODE), HYPER?LA5IA. 1 2+ 0 0 0 0 0 0
LYMPlIOHA, HALIGNANT. 1 0 0 a 0 0 0
(ALVEOLAR CAPILLARIES), HYALINIZATION •. a 1 2+" 0 0 0 0 0
POllP(Sl, BRONCHIOLAR. 0 0 1 0 0 0 0
THROMBUS, FIBRIN, CAPILLARY. 0 a 1 2+ 0 0 0 0
CARCINOHA, BRONCOGtNIC. 0 0 1 0 0 0 0
CARCINOMA. SGlJAllOUS CELL. METAsmIC. 0 0 1 0 0 0 0
SARCOMA, HOS. 0 0 1 0 0 0 0
ADEHOCARWlllilA, METASTATIC. 0 0 1 0 0 0 0
HYPERPLASIA, BRONCHIOLAR,· EPl T~ELlAL, 0 0 1 2+ 0 21+ -"2+ 0 0
MISSING. 0 0 0 1 1 0 0
OSTEOSARCOMA. METASTAlI C. 0 0 0 1 0 0 0
HYPERElHA. 0 0 0 1 3+ 0 0 0
LEUKEHlA, I1EGAItIlRYOCYTI C. 0 0 0 I 0 0 0
HYPERCELLULARITY, ALVEOLAR SEPTUMS. 0 0 0 1 3+ 0 0 0
PROTEIN RICH EXUDATE, AL'iEOLAR. 0 0 0 1 1+ 0 0 0
IMAINSTEM BRONCHUS),

CARCINOMA. SQURMOUS CELL.
CARC INOMA, SQUAMOUS CEl.L,

(BRROIICHIOLRR ORIGIN). 0 0
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Cll-CAACIMOGEMICITY OF FOUNDRY I'ARTlCUlJITES
SILIC~ AIlD SILIC~ SAIlD SUBSTITUTES------------------------

l M~LES )

GROUI' 8 GROUP ~ GROUP :0 GROUP 11 GROUP 12 GROUP 13 GROUP 14--- ----- ----------
LIVER (ClIltinuedl

MU"BER OF ANIIlALS EXAIlINEJ) ISOl I50l [SOl I50l [SOl [SOl I48]
HYI'£REI1IA. 2 2t 0 I 2t 0 5 2t - 4t I 2t 2 2+ - 3t
VAClJOUmOM, CYTllPI.ASMIC. 1 2t 0 0 1 2+ 1 It 0 0
HYPERP\JISIA, BILE OUCT. 1 2+ 0 3 2+ • 3t 0 1 2t 0 0
CYSTADEJ«lIIA, BILIARY, PAPILLARY. 0 1 0 0 0 0 O'
IHFlAIlMTION, flCUTE AND CHRONIC. 0 1. 1+ 0 0 0 0 0
PIGItEltTATION, POSTMORID. 0 1 2+ 0 0 0 0 0
IMFlAIlI1ATION, ACUTE. 0 I 2+ 1 2+ 0 0 0 0
PSEUDOlOBULE. 0 0 1 2+ 0 0 0 0
VACIJOLJ\TIIlH • 0 0 1 2+ 0 0 0 0
(LATERAL), SARCOM/h RETIClJLU" taL. 0 0 1 0 0 0 0
ECTASIA, SIMUSOIDAL. 0 0 1 2+ 0 1 4+ 0 0
FIBROSIS, PORTAL. 0 0 1 2+ 0 0 0 0
(LEFT), AUTOLYSIS. 0 0 0 1 0 0 0
I..EIJKEJIIA, ItEGIlKJIRYOCYTIC. 0 0 0 1 0 0 0
SARCOtlA, GRANII.OCYTIC. 0 0 0 1 0 0, 0
DEIiEIIERATlIllt. 0 0 0 0 1 3+ 0 1 3+
INFLAlIlI\TION, NOS. 0 0 0 0 1 2t 0 0
PIGHEIlT~mN, CYTOPlASMIC., a a 0 a 1 2+ 0 0
<CAUDATE LOBEl, 1MClI000TIOII,

mOPLIlSlIIC. a 0 0 0 1 2t 0 0
FOCIJS, BASOPHILIC. 0 0 0 0 1 0 0
HYPERPlJlSI~, HEPATIlttLLULAR. 0 0 0 0 1 2+ 0 1 2+
(LATERAL), CYSTCS), BILIARY. 0 0 0 0 0 1 3+ 0
LYIlPHOH~, IlAl.IBNAIfT,' NISTIOCYlIC. 0 0 0 0 0 1 I
INFLAHtlATlIllt,· CIIRlIIfIC. 0 0 0 0 0 1 2+ 3 1+ - 2+
(LATERAL), NYPERElII~. 0 0 0 0 0 0 1 3t
SARCOH~, RETICULUM CELL. 0 0 0 0 0 0 1
(MEDIAN LOBEll LYIIPlIQHA,

MALIGtlANT, HISllOCYTIC, 0 0 0 0
(LATERAL), LYl\PtlOlb\,

IlALI GHANT, HI STI DellIC. 0 0 0 0 0 0
IlACUOLATlON, SINGLE CELL. 0 0 0 0 0 0 2+

GALLBLADDER
NUMBER Of ~NIHALS DAHlNED [SOl [SOl [503 [SOJ [SOl I501 [483
NO SI5HIFIC~NT LESInN RECOGNIZED. 17 27 19 32 20 27 13
MISSING. 6 4 2 0 2 4 1
AUTOLYZED. 27 19 27 17 28 17 34
AMYLOIDOSIS. 0 0 1 3t 0 0 1 2t 0
CHCtilITHCS1. 0 0 1 1 2t 0 0 0
EDEHA. 0 0 0 0 0 1 2+ 0

SPLEEN
NUMBER Of' ANIHALS OAHINED [SOl [SOl [503 [SOl [SOl. [SOl [483
~O SIGIHFICANT LESION RECOOIHZED. 39 39 28 40 32 38 26
HISSING. 1 r 3 I 1

, 5
Al1YLOIllOSIS. 3 3+ S2t - 3+ 5 2+ - 3+ 4 2+ - 3+ 1 2+ 62+ - 3+ 5 1+ - 3+
~TOlrzED. 1 1 3 2 4 1 3
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CD-CARCIHOGENICm OF FOUIIDRY PARTICULATES
SILICA m SILICA SAND SUBSTITUTES--------_ ..-----------------

! MALES)

GROUP 8 GROUP 9 GROUP I~ GROUP 11 GROUP 12 GROUP 13 GROUP 14

HEIlRT lccnhnuedl
h'\.IllBER (J AHI~ALS EXAMINED [SOl [SOl [501 (501 [501 . [501 (4Bl
ARTERITIS, CIlR(JllIC. 0 0 1 2~ 0 0 0 0
IhILVllITIS, CHRONIC. 0 0 0 1 2~ 0 0 0
~VllI1IS. 0 0 0 1 2+ 0 0 0
FIBROSIS, EPICARDIAL. 0 0 0 I 2t 0 0 0
ARTERITIS. 0 0 0 0 1 1+ 0 0
CARCIt«l~A. SQUAIlOOS CEll. INVASIVE, 0 0 0 0 1 0 ~
I\lJTOlYZED. 0 0 0 0 0 I 1
LY~PHOltA. IlALIGNANT I HlS1IDCYTlC. 0 0 0 0 0 1 0
DE1lEJIERATIDN. GRIlHULAR. 0 0 0 0 0 0 1 1+
UNTRAIIYDCARDIAL ARTERY!,

IH1IIIAL H1PERPLASIA. 0 0 0 0 0 0 1 2t'
SARCOIlA. RETIC1IUIM CEll, lIEDIASTIHAL. 0 0 0 0 0 0 1

KIDNEYS
MUIIBER OF ANIMALS m~INED (501 [5Ol (501 I50l [501 (501 [~Bl

NO SIGNIFICANT LESION RECOGNIZED. 27 29 23 22 27 19 22
AMYlOIDOSIS. 15 Z+ - 4. 11 Ii - 3t 10 1+ - 4+ 13 1+ - 4+ B 1+ - 3+ 111 1+ - 4. 11 1+ - 3+
!llITOLYZED. 1 0 0 0 3 2 0

NEPHROPATHY. CHROllIC. 111+ - 2. 10 Ii - 2. 15 1+ - 2t 131+-2+ 91+-H 10 1+ - 3+ 81+ - 3+
LYlI'IIlIlIA. IIALIGNAllT. 1 0 0 0 0 0 0
~IIERALIZATI(Jll. 0 1 2+ 1 1+ 0 . 0 0 1 1+
SIdlCDIlA. IlETICUlUll CEll. 0 0 1 0 0 0 1
SllRCOIlA, IIE'TASTATIC I NOS. 0 0 1 0 0 0 0
ARTERITIS. CHRONIC. 0 0 I 2+ 0' 0 0 0

, DILATATION, TUBUlIlR. 0 0 0 0 2 1+ - 3+ 2 2t', 1 2+
HICROABSC£SSIESlt Pro'lllART. 0 0 0 0 1 2+ 0 0
CARCINOIIA, AN/lPlASiIC. 0 0 0 0 ' 1 0 0
IHSUFFICIEHT TISSUE

PRESEllT IN SECTION. 0, 0 0 0 0 1 0
CASTlSl. 0 0 0 0 0 0 1 2+
ATROPHY I TUB\JUlR. 0 0 0 0 0 0 1 1+
NEPHRITIS, SEPTIC, E"BOllC. 0 0 0 0 0 0 1 1+
HYPERCEllULARITY. GlOHERULAR. 0 .0 0 0 0 0 1 2+

URINARY BLADDER
N~BER OF ANIHALS EXAMINED [501 I501 (501 [50] [501 [50] (4Bl
NO SI6IIIFICANT lESIONRECOGHlZED. 39 41 39 43 40 39 35
INFLAI1l\ATIDN, ACUTE. 1 1+ 0 0 0 0 o. 0
INSUFFICIENT TISSUE

?RESENT IN SECTION. 2 2 0 2 2 1 2
AUTOLYZED. 6 5 10 J 7 6 3
~INERAL1ZAnoN. 1 2+ ~ ~ 1 2+ 0 0 0
INFLAl1l\IITIDH, PE~ICYSTIC, ACUTE. 1 2+ 0 0 0 0 0 0
MISSING. 0 2 0 0 1 2 2
DIVERTICULU~, CYSTIC. 0 0 1 0 0 0 0
IHFLAl\MTION, CHRCNIC. 0 ~ . 0 1 2t 0 0 0
FIBRIIPlASIA. 0 ~ 0 1 2+ 0 0 0
INFLA~MTIOH, ACUiE

AND CIiRONIC, PMASITIC. 0 2+·
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.J .

CQ-CAACINOOEHICITY OF FOIJNDRY PARTICUlATES
SILICA AND SILICA SAND SUBSTITUTES

-------------------------------
( HAlES)

6llOII' 8 GROUl' 9 GROUP" 10 GROUP 11 GROUP 12 GROUP 13 eROUP 14
---------- ---------

STERNUIl I RIB JUNCTIIlH (cDntinue~j)
NII1BER Of ANIIW.S EXANIIIED [~J [~J [~J [50J [50] [50] em
HISSIII8. 0 1 1 0 0 0 0
(RIB MIlRRCII1, FIBROSIS. 0 I 1+ 0 0 0 0 0
HYP£RPLASIA, IftEl.DID. 0 0 2 2+ - 4+ 0 0 0 0
HYPERPLASIA, GRAHlLocmc. 0 0 33+ - 4+ 2 3+ I 2+ 0 0
(BONE MARRDlI), HYPERPLASIA. 0 0 1 3t 0 0 0 a
UtIlRROlI), EXTIlU5IOIt. 0 a 2 a 0 a a
LEIlICEHIA I I£GAKARyccmc. 0 a a 1 0 0 0
ENOSTOSIS. 0 a 0 0 1 3+ 0 1 2+
ARTIFACT IS). 0 0 a 0 1 0 a
SAAClllIA, RETICULUM CELl.. 0 a a 0 a 0 1

F£IlIJR/BOHE MRROW
NUNIER OF AlIIlIALS EXMINED [50] [50] [~] [50J [50J [50J [4BJ
NO SIGNIFICANT LESIIlH RECDGNIZ£D. 47 46 42 47 46 47 44
MISSIIlG. 2 4 2 0 1 2 1
LYttmJIIA, MAlIGNANT. 1 a 0 0 a 0 0
INSUfFICIENT TISSUE

PRESENT IN SECTION. 0 0 1 0 2 I 0
HYPERflASIA, IftELDIU. 0 0 1 4+ 0 0 0 0
NYPERPlASIA, IlRANULOCTTIC. 0 0 33+ - 4t 2 3+ a a 0
(BOHE !'IARROW), HYP8!PLASIA. 0 0 1 Jt 0 0 0 0
LEUl(EIIIA, IIEGAKARYOCTTIC. a a o. 1 0 a 0
ENOSTOSIS. 0 0- 0 0 I 3+ a 0
HYELOFIBRDSIS. 0 a 0 0 0 0 1 2t
HYPERcaLULARITY• 0 0 0 0 0 0 I' 3t
SARtOIlA,· IlETICULUII cw.. a 0 0 0 0 0 1

'"'SAL CAUITY
HUMBER Of ANIMAlS E:lAMINED [501 [~J [50] [~] [50J [50] [48]
NO SIGNIFICANT LESIOM RECOGNIZED. 41 46 45 46 46 44 44
IHFlAtlHATION, ACUTE. 1 1+ 0 1 2+ 1 J+ 0 2 1+ 1 2+
INSlfFICIElIT TISSUE

PRESENT IN SECTION. 2 2 1 2 0 1 1
EXUDATE, PURULENT. 4 1.t 0 1 It 0 2 2t 2 2+ .:! 2t
ARTIFACHSl. 2 0 1 0 0 0 0
AUTOLYZED. . 0 1 0 0 2 0 0
MISSING. 0 1 0 0 0 1 0
EPITAXIS. 0 0 1 3+ 0 0 0 0
INFlAI\It/lTION, IlCUTE AND ClfRONIC. 0 0 0 1 2+ 0 C 0
FOREIGN !'IATERIAL. 0 0 0 0 1 3+ 0 0

OTHER
HUMBER OF AHI"ALS EXAMINED [50J [SOl [50J [50J [5~J {SOJ [m
(MEDIASTINAl LYMPH NODE),
INFLA~MATIONI GRANULOMATOUS. 16 It - 3+ 0 a 0 0

(MEDIASTIN~L LYMPH NODE) I

CRYST ALL IHE DEPOSITS. 20 It - 3+ 0 3 It - 2+ 2 2t 5 1+ - 2+ 1 2t 11+ - 2+
(EPIDIDYMIS), IHFLAHIlATION, ACUTE. 1 4t 0 0 0 0 0 0
NOT REQUIRED. 18 50 42 ~6 ~2 46 42

5-34



CO-cARCI~OGEHICHY OF FOU~DRY P~RTIClIlATES

SILICtl AND SILlC~ S~D SUBSllTUlES
---------------..----_ ...._----

( IlALES )

GROUP 8 1lROU? 9 GROUP 10 GROUP 11 GROUP 12 GROUP 13 3ROUP 14

OTHER Ccontinlll'il
.mI1BER Of A1H~lIlS EXAIIINED [~] [SO] [SO] [SO] [SOl [SOl [m
O£DIIl5TIHIIl LYHI'I! NllDE),
IHFLAlWllIO~, ACUTE. 3+ 0 0 0 0 0

mDIll5lIHAl LYHI'I! NODE), IHFlAINTION,
GRANlllOIlATOUS, ACUTE. 42+ - 3+ 0 I 3+ 0 0 0

IBRONClHAl mPll NODE),
IHfLIlI1~ATION. GIlIINlJLOl1ATOIIS. 8 1+ - 3+ 0 0 0 0 0

(BRONCHIAL LYIIPH NODE),
CRYSTAlLINE DEPII5IT5. 92+ -3+ 0 2 1+ - 2t 0 0 0 0

(BRONCHIlIl LYIIPH NODE), INFLA~TION,

GRANULO~ATOUS, ACUTE. 3 3t 0 0 0 . 0 0 0
(BROHCHIAl LYIV'H NODE),

M1EIIOCARCIHOllA, I£TASTATIC. .1 0 0 0 0 0 O·
(~Il5S-oRIGIN UHCERTAINl, ABSCESSml. 0 0 1 0 0 0 0
(MEDIASTINAl LYIlPll NODEl,

CARCIHOIIA, S~UA~OUS CElL. 0 1 0 a
(lIEDIASTI~AL LYIIPH NODE), CtlRCIHOllA,

SQUAMOUS CELL, ~ETASUTIC. 0 0 1 0 2 0 0
(CECAL NODULE), SARCO~R, NOS. 0 0 1 0 0 0 0
(AXILLARY l1A5Slr NEOPIJISI/(Sll NOS. a 0 0 1 0 0 0
(l!ASS-CfESTl, OSTEOSARCOIIA. 0 . 0 0 1 0 0 0
(llEllIASTINflI.. LYII'll NllDEl'

OSTEOSARCOIlA, METASUTIC. 0 0 0 1 0 0
(RIB), CARCINOMA, SOOA~OUS CELL. 0 0 0 0 1 0
(1IED11l511NAL LYItPt1 IIODEl! LYI1PliO~A,

IlALIGNAHT, HISTIOCYTIC. 0 0 0 0 0 1: 0
(IlRlIIICHIIIL LYHl'If NODElr HYPW'lASIA.• 0 0 0 0 0 I 2+ 0
(~EDI!l9TIHAL LYMPH NODEl,

CARCINtllIA, ~ETASUTICJ (ILEALl. 0 0
lHEDULLARY LYl1PlI NODE),

CRYSTALLINE DEPOSITS. 0 It
(BRONCHIAl. LYllPlt NODE), liD

SIGNIFICANT LESION RECOGIIIZED. 0 0
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CIl-CIIRCINOGElHCITY t»' FO\lIIDRV PltRllCUlATES
SIlICA AND SIlICA SAND SUBSTITUTES

-------------
( HflLES )

GROll' 15 GlltIIlP 16 GROUP 17 GROUP 19 GROUP I~ GROUP 20 GROUP 21

SKIN/SUBMIS
NUtIBER or MlIHALS OAHIHED t4'1 [SOl ~50l [SO] ~SGl 150] ~SO]

HVPERIlElATOSIS. 2 1+ - 2+ 2 2t - J+ 0 1 J+ 0 0 0
NO SI6NIFICANT LESIONREctl6NIZED. 37 42 47 42 % 46" 45
INSlIFFICIEIfT TISSUE

PRESENT IN SECT! DIl. " 0 0 0 I 2 0
HISSING. 1 0 0 I 0 0 0
IHflJ\lUlATION, ACUn: oMfll" CHRONIC. 1 1+ 0 0 0 I 2+ 0 0
INFLAili'lATIOH, SUBCUTANEOUS, ClIRCHIC, 1 2+ 0 0 0 0 0 0
EDEltIl, SUBCUTANEDIJS. 61+-4+- 61+-4+ 2 2+ - J+ 4 2+ - J+ 2 1+ • 2+ 0 1 3+
I\CANTHOOIS. 1 2t 0 0 0 0 0 0
IHFLAi'IMTION, 'CHRONIC. 0 0 1 2+ 21+-2+ 0 0 0
AUTOLYZED. 0 0 0 1 0 0 1
DERIIAT IllS , UlCERATIVE, NECROTIC, 0 0 0 1 3+ 0 ~ 0 0
PARIlKERATOSIS. 0 0 0 0 1 2+ 0- 0
IHFLAItltATIOH, ACUTE. 0 0 0 0 0 1 1+ D
ACARIASIS, 0 0 0 0 0 1 1 2+
EDEllA. 0 0 0 0 0 0 1 2+
(SUBCUUNEOUS LYI1PH

NODElI HYPERPU\5IA. 0 0 0 0 0 0 3t

HAHlIAAY GlMlD
HUIlWl OF ANIMLS EXAlIIlIED [49J" [501 [50] [50] [50] [50] [50]
iIOT PRESEIfT IN SECTIDIl", 49 49 49 49 47 46 50
NO SIGNIFICANT LESIOII RECO&NIZED, " 0 1 1 1 3 2 0

THIGH ~USCLE

NUMBER OF ANIHALS EXAHINED [49] [SOl [SO] [50] [50] ~50] [SOl
NO SIGNIFICANT LESION RECOGNIZED, 47 48 48 48 47 SO 46
DEGENERATI ON. 2 1+ 1 It 2 It - 2+ 1 2+ 3 It 0 1 It-
INFLAMMATION, CH~IC. 0 1 2+ 0 0 0 0 0
HISSING, 0 0 0 1 0_ 0 0
AUTOLYZED. 0 0 0 0 0 0 1

SALI,'ARY GLAND
NUNBER OF ANINALS EXAHINED [491 [SOl [SOl [50] [50] [50] [SOl
NO SIGIIIFICANT LESION RECOGNIZED, 45 n 48 48 48 49 49
HISSING. 2 5 2 1 2 0 0
EDEJlA, INTERSTITIflL. 1 2+ 0 0 0 0 0 0
DEG~ERATION. 1 It 0 0 0 0 ~ 0
INFLAMMATION, ACUTE, 0 1 Jt· 0 0 0 0 0
AT ROPliY , ACINAR, 0 1 1+ 0 0 0 ) 0
CELL~LAR INFILTRATION, NOS. 0 1 3t 0 0 0 0 0
HEIlORRHAGE. 0 1 2+ 0 0 0 0 D
AUTllmD. 0 0 0 1 0 1 1

MANDIBULAR LYHPH NODE
HUMBER OF ANI HALS EXAM INED [49] [SO] [50] [50r [SO] [SOl ~~O]

NO SIGNIFICANT LESION ~ECOGNmD. 32 37 3~ 39 43 ~~ l6
HISSING. 15 7 12 ~ 6 l 2
AUTOLYZED, 1 0 0 1 0 1
ECTASIA, SINUSOIDAL. 1 3t 2 2+ 1 2+ 0 0 0
INSUFFICIENT TI SSUE
~E5'EHT IN SECTION. 0 0 0
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CO-CARtINOGEHICm OF FOllNDRl PARTICULATES
SILICA AMD SILICA SAND SUBSTITUTES

---------------------------
I !'ALES)

GROUP1~ GROUP 16 GROUP 17 GROUP-18 GROUP 19 3ROUP 20 GROUP 21

lIANDIBl1AR LYIflIl ~ODE (ClInti~l -
NUllBER OF ANI"ilLS EXAMINED [49] [50] [50) (~O] ISO] [50) (50]
1flPERfI.A9IAI RETICULOENDOTHELIAL_ CEll. 0 1 2t 0 0 0 0 0
CRlSTlt.LIME DE?DSITS. 0 1 2t 0 0 0 0 0
ERl~YTOSIS, SIItUSOIDilL. 0 0 22+ - 3+ 0 1 2+ 0 0
IIlfERPlASU. 0 0 1 2+ 1 2t ° 0 0
IIlI'EREllIA. 0 0 0 0 0 I 2+- 0
EDEl1Il. PERIADEMAl. 0 0 0 0 0 1 2+ 0

SCIATIC NERVE
NUllBER Of AlIIMAl~ EXAMINED [491 [50) [50) ['jQ) [50) (50J (50J
NO SIIiNIFICAHT lESION RECOGNIZED. 46 46 4S 46 49 43 49
INSUFF'ICIENT TISSUE

PRESENT IN SECTION. 2 1 4 1 0 2 0
MISSIIIl. I 2 I 3 1 5 I
THROIOOSIS, tlEHIHGEilL. 0 It 0 0 0 0 0

BRAIN
NUIIBER OF AHIIW.S EXAMINED [491 [SOl [SOl [501 [SOl (50J [50J
NO SIGNIFICANT LESION RECOGNIZED. ~8 48 48 50 50 49 48
AUTOUIED. 1 0 0 0 0 0 1
HISSI~G. 0 1 1 0 0 0 0
IIISllFfICIENT TISWE

PRESOO IN SECT1~. 0 1 0 0 0 0 0
THROI'IBOSIS, MEHINGEiIl. 0 1 It 0 0 0 0 0
NECRQSIS. 0 0 1 2t 0 0 0 0
GlIOSIS. 0 0 1 2+ 0 0 0 1 It
lIALIlCIA. 0- 0 1 2+ 0 0 1 1+ 0
PIGl1EllTATION. 0 0 1 2+- 0 0 0 0
INFLMHATION, At1ITE. 0 0 0 0 1 1+ 0 0
ME~INGlTIS, ACUTE. 0 0 0 0 0 1 J+ 0
MONONUCLEAR CELL

CUfFIH6, PERIVASCIUR. 0 0 0 0 1 It

PITUITARY
NUIIBER OF ANIMAlS EXAHINED (491 [SO] (50] [SOl (50] (50] [50]
NO SIGNIFICANT LESION RECOGNIZED. 34 37 41 42 43 37 4B
INSUFFICIENT TISSUE

PRE'3ENT- IN SECTION. 0 4 2 3 2 4
MISSING. 10 7 5 4 4 7
AUTOlnED. 2 0 0 0 0 2
C1STIS •• 1 3+ 0 1 3+ 0 0 0
AMYlmOSIS. 0 1 M 0 0 0 0
CARCINOMA, SllIJAMDUS CELL, METASTATIC. 0 1 0 0 0 0
VAClJIll.ATION. 0 0 1 1+ 0 1 2+ 0
ARTIFACT(5) • 0 0 0 1 0 0

ADRENAlS
~UI\BER OF ANI~AlS £XAMTNED (m [5~] [SOl (50] (SOl [SO] mJ
~a SIGNIFICANT LESTa~ RECOGNIZED. 14 1B 21 30 26 35 "1
AHYlaIDOSlS • 271+-4+ 29 1+ - 4+ 12 1+ - 4+ 10 1+ - 4+ 15 2+ - 4+ 9 1+ - 4t 23 1+ - 4t
AUTOLYZED. 4 a 2 1 1 1 2
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CHARCINOGENICl1Y Of' f'OIlNDRY PARTlClllllTES
SlLru AND SILICA SAND SUBSTITUTES

-------------.-----------------
( MLES )

GROIJP 15 GROUP 16 GROUP 17 GROUP 18 GROUP 11 GROUP 20 GROUP 21

CECUII (~IIIl~inuedl

ItJHBER Of' i\NIII1\LS EXAltINED [m [50] [501 [501 eSOI [501 [50l
INFUlIlIlATlON• 0 0 0 0 0 0 1 2t

II.EUIl
ItJHBER Of" i\NIl\Al.S' mHINED em [5Ol [SO] [501 [SOl [50] (50l
NO SIGlIIf'ICANT LESION RECOGNIZED. 24 29 32 23 20 20 27
1I1S51NB. 2 2 3 7 3 6 2
IiJTOLYZEO. 23 IB' 13 18 26 22 20
ADENOCARCINDIIA • 0 I 0 0 0 0 0
C'lsnc HYPERPUSU, CRYPT EPITHELIUII. 0 0 I 2+ 0 0 0 0
UIFLAlIIIATION, ACUTE AND CI1RONIC. 0 0 2 1+ - 2t 0 0 0 I 2t
IHFLAIII1ATION, CHRONIC. 0 0 0 1 2t 0 1 2+ 0
NEIIATODIASIS, 0 0 0 1 0 0 0
HEIlDAAHAGE , 0 0 0 0 1 It I 4+ 0

COlONIRECTUII
IMIllER OF ANIHALS EXAIIIHED 1491 (50] (SO] [50l, (501 e50] 150]
Htl SIGNIFICANT LESION RECOGNIZED. 31 26 32 35 37 34 2~
AUTm.mD. 16 12 1 8 9 10' 1.
IHFlAllllATION, ACUTE. AND CHROI/lt. 1 2+ Q 0 Q I H Q 2 2t - 4t
cysne HYPERPLASIA. CRYPT EP ITHEllUII. 21+-2+ 0 6 1+ 1 2t 1 4+ 21+-4+ 1 It
EDEIlA, SUBIftJCOSAL. 1 2+ 1 3t 0 Q 0 0 0
INFLAIIlIATlON, ACUTE. 0 I 2+ I 3+ 0 0 1 4+- 0
SEROSITIS,ACUTE. 0 1 2t 0 0 0 0 Q
HEIIATODIASIS. 0 a 1 5 I 3 1
ADENDCARCINCIIA, IlETASTATIC. 0 1 0 Q 0 0 0
EDEItA. 0' 1 Jt 0 0 0 0 0
IIISSING. 0 0 1 Q 0 Q 1
FIBRUlilS, LAIIlltll PROPRIA. 0 0 I 2+ 0 0 0 0
NECROSIS,- 1lUCllSM.. 0 0 0 I 2+, 0 0 0
IHFlJIIIIIATlON. CHRONIC. 0 0 0 I 3+ I It- I 2t 2 2+
cysnc HYPERIUSIA. CRYPT

EPITHELIUlI. CHRONIC. 0 0 0 0 It 0 0
HEIIORRHAGE. 0 Q 0 0 It Q 0
IHFlAIIHATIOH. PYIlGRAHULDIIATOUS. 0 0 0 0 4+ 0 0
ULCER(S). 0 0 0 0 2t 0 I 2+

IIESElITERI CLYHPH NODE
NllltBER Of AHIMLS EXMINED 1m em [50l (m' [Sal [SOl 1501
NO SIGNIFICANT LESION RECCGNIZED. 34 16 34 31 1B 2~ 34
1ll5UFFICIENT TISSUE

PRESE~T IN SECTIOli. 1 0 Q 0 0 1 0
IIISSING. 5 ~ 6 ~ 3 13 ~

AUTaLnED. 4 I 1 0 2 4 S
HYPERPLASIA. 2 2+ 2 2+ 3 2+ 2 2t 3 It - 2+ I 2+ 2 2t
ECTASIA, SINUSOIDAL. I 1+ 0 2 2+ - 3+ 0 1 2t 0 0
ERYTHROCTIOSI5, SINUSOIDAL, 2 2+ - 3t 0 0 0 0 3 2t 0
ADENOCARCINCIIA, ~ET~STATIC., 0 I 0 Q 0 0 Q
SARCOMA, NOS., a I a 0 0 0 ~
INFlMHATION, GRANULOIIATOUS. 0 0 I 2t 0 0 0 a
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CO-CARCINOGENICITY OF FUUNDRY PARTICULATES
SILICA AND SlllCA SAND SUBSllTUTES

--------------..----------------
( I1tll..ES )

GROUP 15 GROUP 16 GROUP 17 GROUP lB GROUP 19 GROUP 20 GROUP 21

IIE!DTtRIC LYItPH NODE (CIlI'ltinlledl
HlII1~R OF ANII1AL5 EXAftINED [m (50J (SOl [50J (SOl (SOl (SOl
INFLA~IIATlON, ACUTE. 0 0 21+-3+ 0 0 I 2+' 0
ABSCESS (m. 0 0 1 0 1 0 0
DYSPUlS lA, ItlICOSAl. O' 0 0 0 0 I 2+ 0
HYPERPLASIA, RETICIJl.lJII CEll. 0 0 0 0 0 1 3+ 0

LARYlfX
1ilJIlB£R OF ANIIlALS EXIlIlINED [m [501 [501 (501 [SOl [SOl 1501
NO SIGHIFICANT LESION RECOGNIZED. 3? J1 48 23 4B 35 46
INSllFFICIENT TISSUE

PRESENT IN SECTI Oil • 2 1 0 . 0 0 0 0
mSllfIi. I 0 0 0 1 2 0

. AUTOlrZED. . 2- 0 0 I 0 0 2
PIliMElfTATIDII, GRII/IIlLAR • I 2+ 0 0 0 0 0 0
CRYSTAllINE DEPOSITS. 2 1+ 0 0 0 0 0 1 1+
lIIIUIIIlATIDN, OlRDIHC. I It 2 Ii - 2+ 0 2 It - 2+ 0 0 0
INf1.AIIllATION, IlCUTE. 1 3+ 1 3+ 1 2+ 2 2+ 1 3+ , 3'1 1 2+
PIGI1EIITATIDN, SUBl\IJCtlSAl, GRANULAR. I 2'1 0 0 0 0 0 0
CARCIHDIIA, SGUIlIIOUS CELL. 0 S 0 2 0 2 0
POLYPCS), EPITHELIAL. 0 4 0 12 0 5 0
HYP£RPt.ASIA. 0 4 Ii - 2'1 I 2+ a It - 2+ 0 3 2+ 0
INFLAHIIATIOH, iltUTE AND CHRONIC, 0 1 2+ 0 0 0 0 0
CAIlCINOllA, HOS. 0 I 0 0 0 0 0
HYPERPLASIA,· ~DlJLAR. 0 0 0 1 2+ 0 0 0
PIlPIllOIlA,· SIlUAMOUS. 0 0 0 0 0 1 0
HYPERPLASIA, SUBllUCOSAl, GLANDULAR. 0 0 0 0 0 I 3'1 0
INFLAIlIIATION, GRANULOIlATOUS. 0- 0 0 0 0 0 1 1+

TRACHEA
HUHBER OF ANIIlALS EXMINED ml- [501 mJ (SOl [SOl (SOJ [SO]
NO SIGNIFICANT LESION RECOGNIZED. 45 42 48 38 49 34 47
MISSING. 1 2 , 0 0 1 0
AUTllLmll. ] 0 0 1 I 0 2
C/lRCINONA, snUANOUS cal. 0 1 0 1 .0 C )

POLYPtSl, EPITHELIAL. 0 3 0 4 0 5 ~

HYPERI'\JlSIA. 0 1 2+· 0 4 1+ - 2+ 0 ~ 2+ - 3+ 0
DYSPLASIA, MUCOSAL. 0 I 2+ 0 0 0 I Ii 0
NEOPLASNlSll NOS. 0 0 0 1 0 0 0
CARCINONA, ADEIIOSGUAftOOS. 0 0 0 1 0 1 '0
MENOCARCINOM. 0 0 0 0 0 2 0
CARCINCM, INTRAL~HIHlll. 0 0 0 0 0 I 0
CARCINONA, IN S1T~. 0 0 0 0 0 1 0
METAPLASIIl. 0 0 0 o· 0 I 1+ 0
SARCOIl"h UlfDlmRE~TIATED. 0 0 0 0 0 1 0
IHfLAIIHATIllIh ACUlE; 0 0 0 0 0 0 1 2+·

THYROrn
IlUHBER OF ANl~AlS EXAIlINED. [4~J [SOl [SOl 150J CSOl CSO) [SO)
NO SIGNIFICANT LESION RECOGNIZED. 29 40 41 42 .5 35 ~~

INSUFFICIENT TISSUE
PRESE~T IN SEC1IO~. 0 2 .1
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C1l-CIlRCIHOGE~ICm ~F FOUNDRY PAilTIClUTES
SILICA AND SIlICA SAItD SUlISmUTES

-----------------------------------
( IIALES )

GllOUP I~ GROUP I~ GROUP 17 GROlF IB GROUP 19 GROUP 20 IiROUP 21

MROID (contirtllll!)
NIJl\BER· Of ANIIlALS EXAIIIMED m] [SOl [SOl [SOl [SOl [eOl [SOl
AIffi.OIDOSIS.· 10 It - 3t 1 It - 3+ 3 2+ I 2+ 6 2+ - 3+ 3 2+ 2 2+
mSIN6, B 2 1 1 5 7 3
AUITUZED. I 0 I 0 2 2 4
CYSl(Sh FOLLItUU\R. 0 0 0 I 2+ ' I 1+ 0 0
CARCIHCIIA, FOLLICIUR CELL. 0 0 0 I 0 0 0
CARCI NOflA , t-tELL. 0 O. 0 0 I 0 I
~OPlllSII(S), NOS. 0 0 0 0 0, I 0

PARATHYROID
NlBIBER OF AMIflALS EXAIlINED [~9l [SOl [SOl [SOl [SOl [SOl [SOl
NO SIGNIFICANT LESIOII REI:llIlMIZED. 24 21 26 11 30 27 34
~ISSIN6. 24 21 n 19 19 20 14
AlITOLYZED. I 0 0 0 0 0 0
IItSUffItIENl USSlE

PRESEIll IN SECTION. 0 I I 0 I 2
ADENOM. 0 0 0 0 0 1
HYPERPlASIA. 0 0 0 0 0 0 2+

ESOPIIA6US
NIlIlBER OF AIHIlM.S EXMIIO [m [5Ol [SOl [SOl [SOl [SOl [SOl
NO SIGllIFICANT LESION RECOGNIZED. 43 48 SO 41 ~8 49 4B
IHSlffICIOO TISSUE

PRESENT IN' SECTION. 2 0 0 0 1 0 0
mSllfll. 2 1 0 1 1 - I I
AUTDlruD. 2 0 0 I 0 0 1
POLYP (S), EPITHELIAL. 0 1 0 0 0 0 0
CARtl NOIIA, 5llllAI1OUS caL. 0 0 0 1 0 0 0

LUNG t BROIOHEFl
NUMBER OF AHIIIALS WlIINED [49] [SOl [SOl [SOl [SOl [~Ol [50l
HO SIGilIFICANT LESION· RECOGNIZED. 1 0 2 3 10 S I
CRYSTALl.I~ DEPOSITS

III DISTAL AIRWAYS. 4B 2+ - ~+ 4B2+ - 4+ ~5 It 391+-2+ 16 It - 2+ 31 1+ - 3t 49 It - 2+
INFUl~ATION, IiRANULOIlATOUS. 32 2t - 4+ 26 1+ - 4+· 2 2+ - 3+ 31+-lt 7 It - 3+ S It - 3+ 39 l+ - ~+
HYPERPlASIA, ALVEOLAR/BROllCHIOLAR. 1 3+ 5 It - 2+ 0 0 I 1+ 1 1+ I It
INFUlllllATlOll, INTERSTITIAL. J 2+ - l+ 5 2+ - 3+ 0 0 0 0 0
tflSTIOCYTOSIS. 1 2t 0 ° 0 0 0 0
tflSTIDCYTOSIS, ALVEOLAR. 1 2+ 0 0 0 0 0 0
IlIFVlIlIlATION, ACUTE. 0 I 4+ 0 2 3+ - 4+ 0 2 3+ - 4+ 0
AB5aSStES) • 0 I 0 0 0 0 0
ADElIlICARCIlIOIlA. 0 13 0 7 0 : 0
CARCINOIlA, SQUAlIlIIJS cn.L. 0 5 0 B 0 6 0
LnpHOflA, IlALI5NANT, HISTIOCYTIC. 0 I 0 0 0 0 0
CARC 11l01lA, ADEHOSOUAIIOUS. 0 6 0 11 0 5 0
ADE~OHA. 0 4 0 0 0 0 0
(I1IiIHSTElI BRONCllUSI,

POLYPCS), EPITKELIAL.
(HAINSTDI BRONCHUS),

CARCIHOHA, SOUAHDUS CELL.
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CO-eARClNOGEIIlClTY Of FOUNDRY PARTICULATES
SILICA ANIl SILICA SANIl SOllSTIiUTES-_..._-_..----------------------

( ~AUS )

GROlli' IS GROUP 16 G1l()UP 17 GROUP 18 GR()UP 1~ GROUP 20 GROUP 21

LUH6 , BRONCHHEFT (ClIIIhlllled)
NUIlBER OF ANIHALS EXMINED [491 lSOl [SOl [SOl [501 [50] [SO]
INF1.AItI1ATION, PlOGRAMA.OIlATOUS; 0 I 4t 0 1 Jt 0 0 0
INrulIllAllON. ACUTE i\MIl CltRDNIC. 0 1 Jt 1 2t 1 3t 1 Jt 1 1+ 0
SARCOIlIlI HISTlIlCTTIC. 0 1 0 0 0 0 0
INFLAl!IlAllON. ~SPIRATlOll. 0 1 0 0 0 0 0
ARTERms. ACUTE AHD CHRONIC. 0 0 I 2i 0 0 0 0
PllEUKONIA. ASPIRAllDH. 0 0 0 1 H 0 S2t - 4t 0
(IlAINSTEIl BRONCHUS),

CARCIIIOIIA, ADENOSQUAIlOlIS. 0 0 0 0 0 0
SARCOKA. NOS. 0 0 0 1 0 0 0
ADElfOCARCINOItl" I1ETASTATIC. 0 0 0 I 0 0 0
fETALlZATION or AL~EIILAR L1HIIlll CELlS. 0 0 0 1 It 0 0 0
I\£TI\PI.ASIA, ~L~EIIlIlR; 0 0 0 1 It 0 0 0
AUTOlYZED. 0 0 0 0 I 0 0
HEllORRIlAGE • 0 0 0 0 1 Jt 0 0
llSTEllSARCOlllh I1ETASTATIC. 0 0 0 0 I 0 0
PHElJKllHI~. ASPIR~TIOH, !lCtJlE. 0 0 0 0 0 I J+. 0
(HASS), WCINOIlA, SOIWIOIJS

CELl, (BRtlNCIIIDLAR DIlIGIN). 0 0 0 0 0 I 0
(lIAINSTEl1 BRONCHUS), AIlElKlCARCIlIOllIlo 0 D 0 0 0 2 0
HYI'm'lASIA. BRONCHIOLAR. EPITHELIAL. 0 0 0 0 0 2 It - 2t 0
trr1'EREIIIA • 0 0 0' 0 0 I Jt 0
ADENOCARCI~, (BRDHCHIOLAR ORIGIN). 0 0 0 0 0 1 0
CARClHOllA, AlIRENllCl11lTICAl, ~ETA5TAT1C. 0 0 0 0 0 I 0
HYPERPlASIA., BRONCHIOLAR. 0 0 0 0 0 I 2+ 0
(MSS), CARCINOM, SOUAl\OUSCELL. 0 0 0 0 0 I 0

LUNG 'BROI!CHI-APICAL
NUKBER OF AHIKIllS EXAHIHED [4~1 [SOl [50J C501 [50J [SOl [50J
110 SIGNIFICANT LESION RECOGNIZED. I 1 2 7 9 7 I
CRYSTALLINE DEPCSITS

IN DISTAL AlRlIAYS. 482+-4+ 482+-4+ 4S 1+ 401+-2+ 36 1+ • 2t 31 1+ - 3+ 49 1+ - 2t
IHFlAI1IIATION, GRANULO"ATOUS. 322+ - 4+ 2'5 It - 4+ 2 2+ - 3+ 2 3+ • 1+ - 3+ 7 1\ - 3+ 40 1+ - H
HYPERPlASIA, IIIlIEDLAR/BRONCHIOLAR. I Jt 5 2+ 0 I 2+ 1 It 1 It 0
INFLAIII1ATION, INTERSllTIAl. 3 2+ - J+ 5 2+ - 3+ 0 0 0 0 0
H~511OC'rTOSIS. I 2+ 0 0 0 0 0 0
HYSTIOCYTDSIS, ALVEOLAR. I 2+ 0 0 0 0 0 0
INFl.AHHA TION, !tCUTE. 0 1 4+ 0 2 3t - 4+ ~ 33+ - 4+ 0
MlENOCARCINDKA • 0 ~ 0 0 0 2 0
CARtINDKA, SQUAI10US till. 0 2 0 6 0 2 0
LYIIPHOHA. "ALIG.ANT, HISTIOCYTIC. 0 1 0 0 0 0 0
CARtINOM, ADENOSOUAHOUS. 0 I 0 I 0 2 0
AD~Ol1A. 0 2 0 1 o . 0 0
INFl.AtII1ATlOlh PYOGRAllUlll1ATDUS. 0 1 H 0 \ 3+ 0 0 0
INFLAIlllATION, ACUTE AND CHRONIC. 0 I 3+ \ 2+ \ 3+ I 3+ 0 0
SARCO"A, HIST!OCHlt. 0 I 0 0 0 0 0
INFlAIII1AT1 ON, ASfIRMIOH. 0 1 0 0 0 0 0
ARTERITIS, ACUTE AND CHROHIC. 0 Q I 2t 0 0 0 0
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Cll-CAACIIIOGEHIClTY OF FOUNDRY P~RTlCULATES

SIliCA ~D SILICA SAND SUBSTITUTES
---------------------------------

~ ~ALES )

IlROUP 15 GROUP 16 GROUP 17 GROUP 18 GROUP 19 3RllUP 20 GROUP 21

LUNG & BROlQII-APlCAL (continuedl
NUlIBER OF ~II\ALS EXIlIIIHED [49] [SOJ [50J [SOJ [50J ml ,SOJ
mSINll. 0 0 0 1 I 0 0
PNEUlIllNIA, !ISPIRIITION• 0 0 0 I 4+ 0 5 2t - 4t 0
IllJIOLYZED. 0 0 0- 0 1 1 0
fDIlRRHA1lE. 0 0 Q 0 1 3t 0 0
OSTEOSARCOItA, "ETASTATIC. 0 0 0 0 1 0 0
,,"EUIIlJNIA, ASPIRIITION, ACUTE. 0 0 0 0 0 1 3+ 0
HYPEREJ1IA. 0 0 0 0 0 1 3+ 0
CARCINDIIA. ADR£JlIlCORTIC~, KETASTATIC. 0 0 0 0 0 1 0

LUNG 1 BRONCHI -ArtGous
NUtlBER OFAMIlIillS EXIlIIINED t49l t~J ,SOl [50J [50l [50l [50J
NO SIGNIFICANT LESIOH- RECOGNIZED. 1 0 2 4 10 5 1
CRYSTrlttlNE DD'OSIIS

IN DISTM. AIRIIAYS. 482+-4+ 48 2+ - 4t 47 1+. 381t-2t 361+-2+ 311+-2+ 49 1+ - 2t
INFlAItI1ATION. GRAIM.Il/1I\TOUS. 322t - -Ii 24 It - 4t 2 2t - 3t 2 2t - Jt 61+-3+ 5 1t- 3+ 40 1+ - 4t
HYPERPLASIA, rltVEDLAAlBRDNCllI DlAR. 1 J+ 4 2+ . 0 0 0 1 It 1 1+
INFlAllIIATlOI" IHTEIlSTITIAl. 3 2+ - Jt 5 2+ - 3t 0 0 0 0 0
HYSTIOCYTOSIS. 1 2t 0 0 0 0 0 0
HYSTIOCYTOSIS, AlVEDLAR. 1 2+ 0 0 0 0 0 0
INFLAll!lilTIOIh ACUTE. 0 1 4t 0 1 J+ 0 3 2+ - 4+ 0
A8SC£SSIES) • 0 1 0 0 0 0 0
ADEIIOCARCINOlIII. 0 5 Q 5 0 5 0
CAIlCINOJ1I\, SIIIWtOUScaL. 0 3 0 5 0 1 0
L~~PHOl1tu 1IAl16NANT, HISTIOCYTIC. 0 1 0 0 0 0 0
ADEIlCIIA. 0 3 O. 1 0 0 0
INfLAIffiATION, PYOGRANlJLDlIATOUS. 0 1 4+ 0 1 3t 0 0 0--
IHFLAKI1ATIOlh AClJTE AND CHRONIC. 0 1 3t 1 2+ 1 J+ 1 3t 0 0
NEOPLASll(Sh NOS. 0 1 0 0 0 0 Q
SARCOMA, HISTIocmc. 0 1 0 0 0 0 0
INFLAlffiATION, ASPIRATION. 0 1 0 0 0 0 Q
ARTERl1IS, ACUTE AltD CHRONIC. 0 0 1 2t 0 0 0 0
MISSING. 0 Q 0 2 0 1 0
PNEUllONIA, ASPIRAlION. 0 0 Q 1 4t 0 5 2+ - 4t 0
CARCINOItA, AOEIlO5GUAIlOUS. 0 0 0 6 0 2 0
ADEIlOCARCINOI1A, I1W,STATIC. 0 0 0 2 0 0 0
FET~LIZATION OF AlVEOLAR LININI>CElLS. Q 0 0 1 It 0 0 ~
AUTllllZED. 0 0 0 0 1 I 0
HEMORRHAGE. 0 0 0 0 1 3+ 0 0
OSTEOSARCOIIA, ~ETAmTIC. 0 0 0 0 1 0 0
PNEUHOHIA, ASPIRAlIOH, ACUTE. 0 0 0 0 0 1 3+ 0
PlJLYP(Slr BRONCHIOLAR, EPITHElI~L. 0 0 0 0 0 1 It 0
HYPEllEHIA. 0 0 0 0 0 1 3t ~
CARCINOMA, ADREHOCCRTICAL, HETASTATIC. 0 0 0 0 0 1 0

LUNG I BRONCHHIAPHRA6111lTIC
NUl1BEIl OF ANII1ALS EXAI1INED (49) [SOl (50) [50J [50J eso] [SOl
NO SIGNIFICANT LESION- RECOGNIZED, 1 0 2 3 10 2 I
CRYSTALLI NE DEP1J5ITS

~~ 2+ ~ 4tIN DISTAL AIRWAYS. 452t-4t 45 1+ 411+-2+ 3.1+-2+ 31 1+ - 2+ 1~ 1+ - 2+
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CD-CARCI~QGUICITY Of FOUNDRY P~RTICULATES

SILICA AND SILICA SAND suasTlTUm
....._-.-..........------.--------- ...........------

(~ES )

GROUP 15 GRIIUP I. GROUP 17 GRQUP la GROUP 19 GROUP 20 GROUP 21

LUHG ~. BRlINCHI-DIAPIIRAGIIATIC (cantilllJec!)
OBER Of AMIHALS ElAllINED (49l (SOl (SOl I50l (SOl (SOl I50l
IHFlAIIIlATION. 6RAII\lLDMTOllS. 3Z2+-4+ 21 1+ - 1+ 2 2+ - J+ 2 3t • It - Jt 7 1+ - 3t 40 It· 4t
HYPERPLASIA, ALVEDlAR/BRONCHIIILAR. I 3+ 5 2+ 0 31+-2+ 0 2 It 0
IItFI.AIIIlAHOlt. UtTERSTITIAL. 3 2+ - 3t 5 2+ - 3t 0 0 0 0 0
HYSTIGCYTDSIS. I 2+ 0 0 0 0 0 0
HYSTIOCYTOSIS, ALI}(QUR. I 2t 0 0 0 0 0 0
INFli\IItIATIDlh ACUTE. 0 1 4+· 0 2 3+ - 4+ 0 3 3+ • 4+ 0
AIlEHOCAACIHOIlA. 0 7 0 • 0 10 0
CARCINDM. SQUAIlQUS CELL. 0 J 0 a 0 2 0
LYIIPIIQIlA. HlIlllillAHT, HISTIOCYTIC. 0 1 0 0 0 0 0
CARCIIIOII/l, ADEllIlSQlMllOUS. 0 4 0 4 0 2 0
AllEl«lltllo 0 J 0 1 0 0 0
INFIJIMHmCH, PY06RlMJ1.DIlATOUS. 0 1 4+ 0 I 3+ 0 0 0
INFIJI"MATION, AtUTE AIID CHRONIC. 0 I 3+ l 2+ 1 3t I 3+ I 2t 0
SARCQItA. HISmCmC. 0 I 0 0 0 0 0
POlYPCSl, BRDNCHIOIJIR. 0 1 0 0 0 0 0
INFIJII1I1ATIDN. ASPIRIlTION. 0 1 0 0 0 0 0
ARTERITIS, ACUTE AHIl CItlONIC. 0 0 I· 2+ 0 0 0 0
HEIIDRRHA6E , 0 0 0 I 4t 1 3t 0 O.
I'(JlYP(5), EPITHELiAl. 0 0 0 1 0 0 0
PHEUIlONIA, ASPIRAlIDH. 0 0 0 1 4+ 0 5 2+ - 4+ 0
CARCINOID. 0 0 0 1 0 0 0
HYPERPlASIA, BRDHtIlIlILAR, EPITHELIAL. 0 0 0 1 It 0 0 0
MJTOLYZD. 0 0 0 0 I 1 0
OSTEOSARCOltA, IIET~TATlC. 0 0 0 0 1 0 0
HISHOCnOSIS. 0 0 0 0 I 1+ 0 0
PNEUlKlIlIA. ASPIRATION, ACUTE. 0 0 0 0 0 I 3+ 0
POLYP(Sh BROHCHIIlLAR, EPITHELIAL. 0 0 0 0 Q 1 0
ADEHDCttRCIHD"A, IlETASTATIC. 0 0 0 0 0 I 0
HYPEREllIA. 0 0 0 0 Q 1 3+ 0
CIlRCI HOJ1{l , ADR~OttlRTlCAL, METASTATIC. 0 0 0 0 0 I 0

LUNG , BRQNCHI-tARDIAC"
MUIlBER OF AMIMALS UAHINED 119) (SOl I50l 1501 ISOJ (SOJ (50J
NO SIGNIFICANT LESION RECOtiMIZED. 1 1 J 4 9 6 I
CRYSTALLINE DEPQSITS

1M DISTAL AIRWAYS. 482+-4+ 47 2+ - 4+ ~3 1+ ~I 1+ - 2+ 37 It - 2+ 31 It - 2+ 49 1+ - 2+
INFlAMMATION. GRAHULOItATOUS. 322+-1+ 231+-4+ 2 Z+ -·3t 2 J+ • 1+ - J+ 7 1+ - 3+ ~o 1+ - 4+
MYf'{RPLASIA, ALVEOLARfBROMCHIOLAR. 1 3+ 4 2+ 0 l 2+ 0 2 1+ I 1+
1ItfIJlIlltATION, INTERSTITIAL. 3 2+ - J+ 5 2+ - 3+ 0 0 0 0 0
MYSTIOCYTOSIS. 1 2+ 0 0 0 0 0 0
ItY5T1DCYTOSIS, ALVEDIJIR. 1 2+ 0 0 0 0 0 Q
KISSING. 0 I 0 0 Q 0 Q
Ilf'lAIlltATIO~. ACUTE. 0 I H 0 I 3+ 0 3 3+ - 4+ 0
AD~OCARCIMOMA. 0 4 0 4 0 2 Q
GIlAC IHOIlA, SOUAHOUS CELL. 0 2 0 3 0 2 Q
LYHPIlOMA, MALIGNANT, HISTIOCYTIC. 0 1 0 0 0 0 0
CARCINOM, ADOOSQIJAMOUS. 0 I 0 l 0 1 0
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CO-eARCINOGEIIIClTY OF FOUNDRY PARTICULATE5
SILIC~ ANDSlLICA S~D SUBSTITUTES-------------------

( H~LES )

GRIIUl'15 [;ROUP 16 GROUP 17 IiROUP 18, GROUP 19 GROUP 20 GROUP 21
-------- ------

LUNG , BRONClH-C~RDIM: CccntilllJedl
HUNBER OF MlHAlS EXAMINED m) [50J [SO) [5OJ [SOl [50J [50)
HETAPlASUII BRONCHIOlAR, EPITHELIAL. 0 1 2t 0 0 0 0 0
I"IBROSIS. 0 1 3t 0 0 0 0 0
INFLMlIATI 1111, PYQ6RAAlJLOHATOUS. 0 1 H 0 1 3t 0 Q 0
SARClI''''.. HISTIOCYTIC. 0 1 0 0 0 0 0
INFlIlIll1ATIOII, ASPIRAtION. 0 1 0 0 0 0 0
AUTOLYZED, 0 0 1 0 1 1 0
IHFlAIlHATIOH, ACUTE MD CllRONIC. 0 0 I 2t 1 3t· I 1+ 0 0
~Rl!RIT1S, ACUtE AND ClIONIC. 0 0 1 2t 0 0 0 0
PNEUIIONI~, ASP IRAlION. 0 0 0 1 4t· 0 4 3+ - 4+ 0
HYPERPlASIA, BRONCHIOL/llh EPITHELIAL. 0 0 0 1 1+ 0 1 2+ 0
HEJlORRIIIlGE • 0 0 0 0 I 3+ 0 0
OSTEOSARCllM, IlETASTATIC. 0 0 0 0 1 0 0
MINERALlZATIIil. 0 0 0 0 0 1 2+ 0
PNEUltDllIlh ASPIRAlIOIh ACUTE. 0 0 0 0 0 1 3+ 0
KYPEREIl IA • 0 0 0 0 0 1 3+ 0
CAIltiNOHA, ADRElIOCORTICIt., IlETASTATIC. 0 0 0 0 0 1 0

LIVER
HUltBER OF AIlIIW.S EXMII£ll [49J [SOJ [50J [50) [SOJ [SO] (50J
NO SIGIUFICAIfT LESIlIN RECOGNIZED. 18 17 26 28 32 31 24
MYlOIDOSIS. 231+-2+ 21 1+ -·3+ 111+-2+ 51+- :H 13 1+ - 3+ 5 1+ - 3t 10 1t - 2+
AUTOl'fZED • 2. 1 6 1 3 2 2
CYSTlSlo BILIARY. 4 2t - 1+ 7 2+- 3t 51+-2+ 5 2+ 1 3+ 3 2t· a 2+ - 3t
Vr.cUOLATIDNr CYTOPlASllIC. 3 2t· I 1+ 0 L 2t 0 4 2+- 1 2t
INFlAMMATION, GRANULIICYTIC, PIGIlEIlTED. 1 2+ 0 0 0 0 0 0
NECROSIS. 1 1+ 4· 1+ - 4t 1 3+ • 1+ - 3+ 0 4 1+ - 2t 4 It - 2t
HYPERfl~SIA, BILE DUCT. 0 1 2t 0 0 1 1+ O' 0
(L/lTERALl, IOtlNGIOS~HA. 0 1 0 0 0 0 0
lDATOPOIESIS, EXTRAMEDULLARY. 0 1 2t 0 0 0 0 0
LYIIl'IfllIIA. IW.IGNAHT, HISTIOCYTIC. 0 1 0 0 0 0 0
LEUKOMIA, HOS. 0 1 0 0 0 0 0
SARCOHA, HISTIOCYTIC. 0 1 0 1 0 0 0
HYPEREMIA. 0 1 3+ I 3+ 1 It 0 2 3t I 2+
SARCOIlA, RETICULUll caL. 0 0 I 0 0 0 0
(lATERAL>. SARCOMA, RETICULUM CELL 0 0 I 0 O' 0 0
(LATERAL LOBEl. CYSTlSlo BILIARY. G 0 I' 2+ 0 0 0 0
HISTIOCYT1lSIS, SINUSOIDAL. O. 0 1 2+ G 0 0 0
TllRONBOSIS. 0 0 0 1 1+ 0 0 0
GRAHlJLOPOIESIS. 0 0 0 1 3+ 0 0 0
ClTOPlASI1IC RAREFACTION(S). 0 0 0 1 1+ 0 0 0
PIG~TATION, HEPATOCHIC,

ClTOPLASI1IC. 0 0 0 2+ 0
I"FlAHHATION, 6RAHULO~ATOUS. 0 0 0 3t 0
(LATERAL> r HO SIGlIIFICANT

LESION RECOGNIZED. 0 ~. 0 0 1 0
MISSING. 0 0 0 0 0 0
(LATERAL), HYPERPlASIA, BILIARY. 0 ~ 0 0 0 G 2t
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CO-CARCINOGENICITY OF FOUNDRY P~RncUl.~TE5

SILICA AND SILICA SAND SUBSTITUTES
----------------------------

( Itl1lES )

GR1IIJI' 15 GROIJP 16 GROUP 17 GROUP 18 GRUUP 1~ GROUP 20 6RIlJP 21

LIVER lcantinued.
NUIl8ER OF AHIIIAlS EXAHIIO [m [SOl e50l [SOl [SOl e50l 150l
ECTASIA, 1JEllOUS, 0 0 0 0 0 0 I 3+
HYPERPLASIA, IlEPATlICELLI1AR. Q 0 0 0 0 0 1 2+

GllLLBLADDER
HU~ OF ANIHAlS OAilINED ml lS01 (SOl lS01 (SOl (SOl (SOl
HO SJIiIlIFItANT LESIUN RECOGNIZED, 1~ 18 31 19 21 20 29
INSllFFICIENT TISSUE

PRESENT IN SEcmN. 1 0 0 0 0 0 0
IIISSIHG, 1 I 3 1 2 2 2
AUTOLYZDl. 2:i 31 14 29 26 28 18
CHlULITlHS) • 3 2+ 0 0 0 I 0 0
Al1Yl.OIDOSIS. 0 0 I 2+ 0 0 0 0
PAPIlLOHA. Q 0 I 0 0 0 0
HYPERPLASIA. 0 0 0 1 1+ 0 0 0
HEIlIITIJPOIESIS, E:J:TRAIlEDIJlLARY. 0 0 0 0 0 0 1 2+

SPlEEN
NUllBER OF ANIIIAlS EXAIlIt£D [m [SOl [SOl (SOl (SOl [SOl [50l
NO SIGlIIFICAHT LESIllN REl:tlGNIZED., 29 22 41 33 32 35 33
AIffi.OIDrJSIS. 12 It· 3+ 12 It- 3+ 3 It - 3+ 2 3+ 9 1+ - ~t ~ 1+ - 3+ 4 1+ - 2+
IIISSllIG. 2 2 3 3 2 3 3
AUTDLYZED. 5, 2 2 1 .; 3 6
HEItAH6IOSARCOIIA. I 1 0 0 0 0 0
HEltATOPOIESIS, EXlRAIlEDllWtRY. 0 6 2+ - 3+ 0 52+-4+ 0 1 2+ 0
IlISUF'FICIEIil TISSUE

PRESElIT IN SECTIOIl. 0 1 0 0 0 1 I
HYPERPLASIA, RETICULOEHDOTHELIM. cm. 0 2 2+ 0 7 2+ - Jt 0 2 2+ 2 2+ - 3+
GRAlI\II.CPOIESIS. 0 1 3+ 0 0 0 0 0
DILATATION, SINUSOiDAl. 0 0 I 2t 0 0 0 0
IlECRDSIS. 0 0 0 0 I 2+ 0 0
SARClIIIA, RETICULlJIl W. 0 0 0 0 0 1 0
HISTIOCYTOSIS, RED PULP. 0 0 0 0 0 0 I 1+

PANCREAS
HlJlIBER OF AH111m.S EXAIIIlIEll (m (50l ISO] I50l (50] (SO] (SOl
NO'SIGNIFICANT LESION RECOGNIZED. 43 41 44 46 39 40 38
HISSIlIG. 1 1 2 1 0 3 2
AUTOLTZtD. 5 3 2 2 9 4 9
AIITLOIDOSIS. 0 I 2+ 0 0 1 2+ 0 0
IllSIJrFICIEHT TISSUE

PRESENT IN SECTIOll. 0 1 0 0 0 0
HTPERl'LASIA, ISLET CELL. 0 1 It 0 1 2+ 0 0 2+
OUCTIS), CYSTIC. 0 1 2+ 0 0 0' 0
HETAPLASIA, EOSINOPHILIC. 0 1 2+ I 2+ 0 1 2+ 21+-2+
nEGENERATION, IIYXOHATOUS. 0 0 1 2+ 0 0 0
HYPERPLASIA, RETlCULOEHDOTllELlAL CELL., a 0 0 0 0 1 2+
OIIlSSl, ABSCESSCESl. 0 0 0 0 0 1 4t

HEART
NU~BER OF ANIMLS EXAHllIEll (49] ISOl [50] [SO] [SO] (50l [50]
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CO-CARCINOGENICITY OF FOONDRY PARTICULATES
SILICA AND SILICA SAND SUBSilTUTES

------------------------------
C IIiILES )

GROUP 15 ORllUP 16 GROUP 17 GROUP IS GROUP 19 Group 20 GROUP 21----
HEART (continued)

IIIJKBER OF ANIMLS EXAIIINED [4'] [5(1] [50] [5(1] [50] [50] ml
110 SIGNIFICANT LESION RECOGNIZED. ~O 41 ~O 40 42 48 4S
1lUT0l. \'ZED. 1 0 0 1 1 a 0
[NI't.AItIIATION, GRANULlJlATOUS. 1 2+ 0 0 0 0 0 0
THROIOOSIS. n+ - 4t S2+-4t 5 2+ - 4+ 2 3+ 43+ - 4+ a 4 2+ - 4+
DEGEHERlITION• I 1+ I 1+ 0 1 1+ 1 It 1 2+ 2 2+
IlEUI\I~, I1ALIBMANT. 1 0 0 0 0 0 0
EPlCARDIlIS, ACUTE AND ClIRONIC. 1 2+ 0 0 0 0 0 0
LVItPltO~A, HALIGNANT, HISTIOCYTIC. 0 1 0 0 0 0 0
ENDOCARDIlI5. 0 1 3+ 0 0 0 0 0
ADEItOCARCINOlIA, IlETASTATlC. 0 I 0 1 0 0 0
IHFlA~IIATIIJH, ACUTE. 0 0 1 It 0 0 0 0
MINERALIZATION. 0 o . 2 It 0 1 1+ 0 0
ARTERITlS •. ACUTE. a 0 1 3+ . 0 0 0 0
mUALIZATION. ARTERIAL. 0 0 I 3t 1 2+ 0 0 0
ADOIOCARCINOllill INIJASIVE. 0 0 0 1 0 II II
AMYLOIDOSIS. 0 0 0 1 2+ 0 ~ 0
(AOR'TAlr ~INERllLmTION. 0 0 0 I 2+ 0 II 0
CARCINOIIA, SGUIlI10US CELL I !lETASTATIC, 0 0 0 1 0 0 0
IHFU/'illATION. CHRONIC. 0 0 0 0 I 2+ 0 0
FlBRlI'lASIA. 0 0 0 0 0 I 1+ 0
II!FlAIlKATION, ACUTE AND CIftlOHIC. 0 0 0 0 0 0 1 2+

KIDlt£YS
NIJI\BER OF ANIMALS mmED m] [SO] [50] [SO] [50J .I50] [~OJ

NO SIGNIFICAHT LESION RECOGNIZED, ~ 16 23 26 24 27 24
M'f\.OIDOSIS. 271+-4+ 281+-H 15 1+ - 4+ 8 It - 3+ H 1+- 4+ 9 2+ - 3+ 19-1+-3+
/lUTOLmD. 4 I 2 2 5 2 2
NEPIiROPATHY, CllROHI C. - . 8 1+ - 2+ 3 It - 2+ 8 1+ - 2+ 9 1+ - 2+ 7 1+ - 2+ 8 1+ - 3+ 4 1+ - 2+
DILATAtION. TUBULAR. 2 1+ - 2+ 1 1+ 0 I 1+ 0 I 1+ 0
CASTlS) , I 2+ 0 0 0 0 0 0
HYPERlE.l.ULARITY, GLOIIERULAR. 0 1 2+ 0 0 0 0 0
MIIeALIZATION. 0 0 1 1+ 0 0 0 0
CAST<5lr CELLULAR. 0 0 1 1+ 0 0 0 0
HE~OSIS. TUBULAR. 0 0 0 1 2+ 0 0 0
ATROPHY. 0 0 0 I 3+ 1 3+ 0 1 2+
IlE~OSIS, CORTICAL cw.. 0 0 0 1 2+ 0 0 0
PELVIC IHFLAM~ATIIII" ACUTE. 0 0 0 1 3+ 0 0 0
INFARCT<Sl. 0 0 0 1 3+ 0 1 2+ 0
CYSTISlr TUBULAR. 0 0 0 1 1+ 0 0 0
CARCINO"A, SQUAMUS CELL, METASTATIC. 0 0 0 1 0 0 0
(RENAl LY~H NOO£), HYPERPLASIA. 0 0 0 0 0 l 2+ 0
PYELITlS, ACUTE. 0 0 0 0 0 2 2+" 0

URHMR~ BLADDER
NUMBER IIf IIHI"ALS EXAHIHED [4'] [SO] [SOl [SO] [50l [SO) [SO]
NO SIGHIFICA~T LESION RECOGNIZED, 15 43 15 ~ 35 44 34
IN51IFFICIENT TISSUE

PRESENT IN SECTlDN, S S
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CO-CARCINmlcm IF FIlUNDR~ PARTICULATES
SILICA AND SILICA SNID SUBSmUTES

------------------------------
( MIIL.ES l

GROUP 15 GROlP 16 GROUP 17 GROUP 18 GROUP 19 GROUP 20 GROUP 21

OTH£ll (conhl1Ul!dl
IIUIlBER Of IlIlIlIM.S EXAlIINED (49J (50] (50] [50] [50] (50] [SO]
(BROHCI!IAL UIlPII NODE),

CRYSTALLINE DEPOSITS. 7 2+ - 3+- 8 2+ - 3+ 0 0 0 0 10 1+ - 2+
(IlEDIIlSTlIW. LTIIPII-

HOllElI PiliHElfTATlOlI. 1 1+ 2+ 0 0 0 0 0
(EPIDID'I'IlISI, ~BSCESS(ESI. 0 0 0 0 0 0
(BRllNCIIIAL L~MPH NODElI PIGltBITATlOII. 0 2+ 0 0 0 0 0
(BRONClIIAL LWH NODE), CARCiliOllA.

SOUAMDUS CELL, INV~SIVE. 0 0 0 0 0
(1EDIASTlHAL Ll1tPH NOIlEl,

IHflAII1ATI OM , GRJIIttI.OIIATDtJS • 0 42+-3+ 0 0 1 2+ 0 10 2+ - 3t
(ttDlIIlSTIHAL LYIIPH HODEl, NECROSIS. 0 1 1+ 0 0 0 0 0
IBRllIlCHi/ll mPH HODE), IIEl«lRRIIASE. 0 1 1+ 0 0 0 0 0
IBllOHCIlIAL LYIf'H NODE),

CRLULAR UI'ILTRATIOH, NIJS. 0 1 3+ 0 0 0 0 0
OIEDIIlSTlHAL LYIIPH HODE1•

CELLUUlR IIIFILTRAllDth HIlS. 0 3+ 0 0
llEDIASTlHAL LYItPlt NODEl,

ADEHOCARCIHOllln METASTATIC. 0 0 0
IBRQHCIlI/ll LYMPH HOllE),

ADENOCARCII/IIIb\, IEUSTATIC. 0 1 0 1 0 0 0
(RENiIl LY1if'lI· NODElI Hl1'£RPlASIA. 0 0 \ 2+ 0 0 0 0
(AXILLARY LYIlPIl ItODE h

CRYSTALLINE DEPOSITS. 0 0 0 1 2+ 0 0 0
(JAW), CARCIHOlIIn SOIJAI1OUS CEll. 0 0 0 1 0 0 0
(l!ASS-AX\l.lJ\RT), LYIIPIIIII1A, lIALIGMANT. 0 0 0 0 0 \ 0
(MASS-tlEDIIlSTINALl, C/lRCINOlIA,

SDllMOUS CELL, (BRONCHIOLAR ORIGIN). 0 0 0 0 0 0
(!\ASS), SARCDIIt\, UNDIFFERENTIATED. 0 0 0 0 0 0
OlEDIASTlNAL l TMPH NODE), HEI1ORRHA6E. _ 0 0 0 0 0 3+- 0

'.
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CO-cARCIHOllEHICm or FOUNDRY PARTICULATES
SILICA AND SILICA 5AIID SUBSlITUlES

----.-------_..--------------------
( MUS)

GRllUP 15 IlRllUP 16 GROUP 17 GROUP 18 GROUP l' GROUP 20 GROllI' 21

STERNUIl I RIB JUNCTION
NUmR OF AHlllflLS EXAl1INED [m [50l [5Ol t50l t50J [50J tSOl
NIl SIGHIFICAIH LESION RECOGNIZED. 48 46 4' 45 46 5~ ~,

AUTllllliD. 1 0 0 0 1 0 1
UIIPIQIA,· I'A.IIlNANT, HISTlOCYTIC. 0 1 0 0 0 0 0
(IVlRRlIlih THROIlBOSIS. 0 1 2i 0 0 0 0 ~

(COSTOCHONDRAL JUNCTION),
OSTEOSARCllIIA. 0 1 0 0 0 0

HYQSlTIS, ACUTE AHD CHRONIC. 0 1 3t 0 '0 0 0
IBOllE IlARROlih HYPERPlASIA. 0 0 1 3+ 0 0 0
HISSING. 0 0 0 1 0 0
INSUFFICIENT TlSSUE

PRESENT IN SECTION. 0 0 0 1 2 0 0
HYPERPlASUIl GAAIIIlLocmc. . 0 0 0 1 3+ 0 0 0
H'fI'£RPLASIA, MYElOID. 0 0 0 1 3+ 0 0 0
DEI:REIl5ED IlARROW CEl.LUWITI. 0 0 0 1 2+ 0 0 0
(HASSlo OSTEOSAACOIIt\. 0 0 0 0 1 0 0

FooR/BONE IlARROII
NUI1BER OF, ANIHAlS EXAIIINED tm tSOl [50l [50l ['SOl tSOJ [50J
NO SIGNIFICANT LESION RECOGNIZED; 44 46 43 44· 45 50 45
INSlJFFICIEN'! TISSUE

PRESENT IN SECTION, 3 0 3 0 4. 0 2
AUTI1YZEll. " 0 0 0 1 0 1
HISSING. 0 1 3 3 0 0 2
HYPERPLASIA. 0 1 3+ 0 0 0 0 0
(HARROII), TlIROHBOSIS. 0 1. 2+ 0 0 0 0 0
(COSTOCHONDRAL JUHCTlDNl,

OSTEOSARCOIlA. 0 1 0 0 0 0
lBONE H~RROII)' HYI'ERI'LilSIA. 0 0 1 3+ 0 0 0

'1- IfiPERPlASIA, GRANULOCYTIC. 0 0 0 1 3+ 0 0
HYPERPLASIA, IIfD.OrD. 0 0 0 1 3+ 0 0
D£CREASE!l HARROW CEllULARITI. 0 0 0 1 2+ 0 0

NASAL CAU lTY
NUI1BER or AHIHALS EWIIED tm [503 t50J [SOl t50J [50J [50J
NO SIGNIFICANT LESION RECOGNIZED. 43 47 45 43 42 43 48
INSUfFICIENT TISSUE

PRESENT IN SECTIOH. 2 1 1 2 0 1 D
AUTIll¥ZED. 2 0 2 1 2 0 2
INFUlHi'tATION, ACUTE, 1 1+ 0 2 2+ 1 2+ 2 1+ 0 0
ARTIFACHS) • 1 0 0 0 0 0 0
EPITIlXIS. 0 1 0 0 0 0 0
EXlJDiITE, PURUlENT. 0 1 2+ 0 J 2+ 4 2+ 6 1+ - 2+ 0

OTllER
NUHBER Ilf ANIHALS EXAHIHED (49] , (SOl [SOl ,(50] [50J t50J tSDJ
NOT RE~UIRED. 32. 28 49 47 49 45 3D
(MEDIASTINAL LYHPI1 HODEl!

CRYSTAllINE DEPOSITS. & 2+ - 4+ 12 2t - 4+ 0 0 .2+ 0 10 1+ - 3+
(MEDIASTINAL LYHPH HllDE1, HYPEREMIA. 1 4+ 0 0 0 0 D
(BRONCHIAL l YHPH NODE),

III'lMtII/lTI ON , GRPJlUlOIlATOUS. 6 1+ - 3+ 7 1+ - 3+ 0 10 1+ - 3+
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co-t/lRtINIlGElmm OF FOUNDRY PARTlC1JlATES
SILICA AND SILICA SAND SUBSTITUTES----------

( IW.ES )

GROOI' 22 GROUP 23 GROUP 2~ GROUP 25 GROUP 26

SKIN/SUBCUTIS .
NUIlB£R Of' AMIIW.SEXAIIIND
tlII SIGHIflCAHT LESION RECOGNIZED.
INFLAMIlATlON, CHRIIHC.
IHSUf'FICIENT TISSUE

PRESENT IN SECTION.
EDEM. SUIlCUT~OUS.

INFLAHMTlON' ACUTE.
HISSING. ,
INFLAHHATION' ACUTE AND CHRONIC.
HYPERl\ERATOSIS.
INfLMHATION, SUBCUTANEOUS,

NISTlOCnIC.
HYPERPlASIA.

IWIIIARY GLAND
MUlIBER Of ANII1ALS EXAHINED
HOT PRESElfT IN SECTION.
HISSINe.
NO SIGNIFICANT LESION RECOGNIZED.

THIGH HUSCtE
NlJIlBER OF ANIHALS EXIlllINED
IKJ SIGHIFICANT LESION RECOGNIZED.
DEGENERATION.
SMCOI1I\, HETASTATIC.
HISSING.
ARTERITIS, ACUTE AND CHRONIC.
AHllOIDOSIS,. VASClR..AR.
IIIFLAIlI1ATIoN, ACUTE.

SALIVARY GlAHD
HUNDER OF ~HIHALS O~MIIIED

HO SIGNIFICANT LESION RECOGNIZED.
MISSING.
ATIlllPHY, AmAR,
INFLAMMATION' ACUTE AND CIlRONIC.

MANDIBULAR LYMPH NODE
NUNBER DF ANIMAlS EXAMINED
110 SIGNIFICANT LESIOH RECOGNIZED.
MISSIHG.
INFLMMn~N, ACUTE,
HISTIOCYTOSIS, SINUSOIDAL.
Aum.mD.
ECTASIA, SIIIUSOIML.
I£HORRHIIGE ,
HYPERPlASIA.
ERYTHROCYTOSIS I SIIlUSO IDAL.

SCI ATIC NERVE
HUH~ OF ANIHALS EXAHINED
NO SIGNIFICANT LESION RECOGNIZED.
HISSING,

[50J
~6
1 J+

1
1 J+
1 H
o
o
o
o
o

[SOl
49
1
II

[50J
48
I It·
I
o
o
o
o

[SOl
48
1
1 2t
o

[SOl
39
9
1 2+
1 3+
o
o
o
o
o

[SO)
~S

~

[49]
~2
1 It

I
2 2+
o
2
1 2+
~

o
~

[~9l

48
o
1

[~9J

47
I' It
o
1
o
o
o

(49)
46
J
o

.0

[m
44
3
o
o
1
1 2t
o
o
o

[m
~7

~

[SOJ
41
o
1
4 2+ - 3+
1 It
1
o
3 2+

It

[SOl
50
o
o

[501
47
1 1+
o
1
1 1+
o
o

[501
49
1
o
~

[SOl
42
7
o
o
o
o
l 2+
o
o

[SOl
49
1

[50]
45
o
o
J 2t - 4+
I 2+
oo
I 2+

2+

[SOl
49
1
1

[501
47'
1 It
o
o
o
11+
1 2+

[50)
49
o
o
I 3+

(SOl
46
~

o
o
o
o
o
o
o

[SOl
~9

o

(SOl
47
o
1
22+- 3+
o
oo
o
o
o

[SOl
50
o
o

[SOl
50
o
o
o
o
o
o.

[SOl
SO
o
o
o

(SO)

42
4
o
o
1
o
o
1 2t
2 2t - 3t

[SOl
47
1
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CO-CARClHOGENICm OF FOUND~l P~~TlCULATES

SILICA AND SILICA SAND SUBSTITUTES
-------------------------

C HlllES )

IlRIIllP 21 GROUP 23 GROUP 24 GROUP 25 GROUP 26

TIIlI1US
NUHIIER llF IINIIW.S EXMIHED [SOl [491 [501 [SOl [501
HO SIGHIFICIINT LESIIIll RECDGUm. 13 20 19 30 24
ATRIlI'Hl. 2 3+ 1 4+ 1 4+ 0 0
mSII«l. 33 26 27 19 2S
IHFlIlItIATlDN, IlCUTE. 1 4+ 1 4+ 0 0 0
SMClJI1A, IlETASTATlC. 1 0 0 0 0
AUTOLTZED. 0 1 1 0 0
CAACIIfIII1A, PERIADENM.. 0 0 1 0 0
CARCINOMA, ADENOSlIUAlIOUS, METASTATIC. 0 0 1 0 0
Alffi.OIDOSIS. 0 0 0 I 3. 0
HYPEREIIIA. 0 0 0 0 1 3t
CIlYSTIUINE DEPOSITS. 0 0 0 0 1 2t

SlDItACH
HllHBER OF ANIMALS EXAIllHEll [501 [491 [501 [SOl [SOl
1«1 SIGNIFICANT LESIOH RECDGHIZED. 1 31 3J J] 29
MIHERAllZATlOM • I 2t 1 2t 0 0 1 It
AUTOLYZED. 4 9 4 7 I
IlIlENOCARClNOI1A • 1 0 0 0 0
HYPERPLASlrh J 1+ - 2t 1 2+ 6 2+ - 3t 0 7 Lt- 3+
IlRAIIi'IATlDN. CIlRONIC., , 1 2t 0 0 0 0
IIt5III'FIC lENT TISSUE

PRESENT IN SECllON. 6 1 0 2 1
PAPILLDI1A. 3 0 J 0 2
HYPER~ERATDSIS. 1 0 0 0 0
PIGl1EHTATIDN, POSTlllRTEI1. 1 3 2 2 1
UUBeS}. 1 2-+ 0 1 2. 0 1 2+
HECIlCSIS, II\JCOSAL. 1 4t 1 H 0 0 0
MISSING. 0 1 0 1 0
INFI.A!WlTION, IlCUTE IIHO Cll~ONIC. 0 1 2t 1 Jt 0 0
AUTOLmS. 0 0 1 0 0
IIBCESStES) • 0 0 0 1 4+ 0
CARCINOMA, SOUAIlllllS CElL. 0 0 0 0 1
llDElIOCARCINOMA, IINASIVE. 0 0 0 0 1

DUDDENIJII
NUM8E~ OFANIM~LS EXA"INED [SOl [491 [501 [SOl [501
HO SIGNIFICANT LESION RECOGNIZED. 13 30 40 2S 2S
~UTDlTZED. 15 17 9 2~ 22
MISSING. 1 1 1 3 0
(MESENTERY), INFLAMMATION,

IlCUTE AND CHRONIC. 1 2+ 0 0
INFI.AIItIIlTION, AWTE AND CllRONIC. 0 2t 0 0
INSUFFICIENT TISSlJE

PRESENT IN SEenON. 0 0
ADENOCARCINOItA, INVASIVE. 0 0
INFLIl""ATION, CH~IC. 0 0 2t

JEJUNUH
NUMBER OF ANlltALS EXAIIINED [50J em [50J [50] [S~]

NO 5IGNIF!CANT LESION RECOGNIZED. 32 2B 43 27 29
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co-cAlltlH06EHICITl Of FOUNDRl PARllCUUTES
SILICA AHD SILICA SAND SUBSTITUTES

-----------------
( !\ALES )

GRllUP 22 GROUP 23 GROUP 24 GROUP 25 GROUP 26

COLllN/REClUlI (cOl1tirKlEill
NUlIBER OF' AHI~Al.S EXMIHED [~O] [49] [~OJ [~O] [50J
CYSTIC M'll'ERPLASIA. CR1PT EPITHELIUlI. 1 2t 1 n 2 It - 2t 1t 1 3t
IlEl1ATODIASIS. 4 0 4 2
(IIESENTERYl I INruI1llATIOH.

ACUTE AHD CHRONIC. I 2+ 0 0 0
IHFUliIMATIOH, PYllliRAIIILDMATOUS. 0 1 H 0 1 Jt 41
IHFlMtI1ATIOH. ACUTE. 0 G 1 4+ 0
INFLAHHATIDN. NOS. 0 0 0 1 2+

IIESEHTERIC LY~PH HODE
HUlIBER Of A1HIIIlS EXIIHIHED [~OJ [49J [SO] [SOl ml
NO SIGNIFICANT LESIOH REI:OGMIZED. 30 34 30 39 32
MlTOlYZED. 2 J 2 1 5
HYPERPLASIA. 42+ - Jt J 21 - 3t 3 2+ 0 1 2+
KISSING. 8 4 7 3 5
INFLAtltATION. GRAHULOHATOUS. I 1t 0 0 0 1 2+
INSUFFlCIENl TISSUE

PRESOO IH SECTIOH. ~ 2 0 2 0 1
ADENOCARCINOMA, mASTAllC, (GASTRIC). 1 0 0 0 0
EIffTHROCYlOtiIS, SINUSOID~L. 1 2+ 0 0 0 0
~llScrSS(ESl • 1 0 0 0 0
ECTASIA, SIHUSQID~L. 0 J 2+ - 3+ 0 1 2+ 0
NECROSIS. 0 1 2+ 0 0 0
HWERCELLULARITY • 0 1 3+ 0 0 0
IHFLMHATlOlh. ACUTE. 0 0 1 2t 2U-H 0
THROMEOSIS. 0 0 1 2+ 0 0
GRANULOMA I PARASITIC. 0 0 1 4+ 0 0
HISTIOCYTOSIS. 0 0 1 3+ 0 0
INFLAHHATI ON. PYOGRANULOMATOUS. 0 0 1 H 1 3t 0
CARCINOHA. CORTICAL CELL, HE1ASTAlIC. 0 0 1 O. 0
HISTIOCYTOSIS. SINUSOIDAL. 0 0 0 1 2t 0
ADEtIOCARCIHOHA, METASTATIC. 0 0 0 1 1.
INFLAMMATION, ORAHULOMATDUS,

'ARASlTIC. 0 0 0 4+ 0
,NFLAMKATION, ACUTE AND CHRlJl!IC. 0 0 0 2 2+ - J+
f.ARCOM. HISTIOCYTIC., 0 0 0 2

LARYNX
NUHBER OF ANIMALS EXAMINED [50l [49] (50l [50l [50l
NO SIGNIFICANT LESION RECOlilHZED. 30 47 32 48 ]5
POLYPiSl, EPITHELIAL. B- 0 9 0 10
AD E~IOCARC INOHA. 1 0 0 0 0
CARCWOHA, SOUAIlOUS CELL. 3 0 2 0 1
HYPERPLASIA. 5lt-H 0 3 1+ - 2t 0 2 1+ - 21
HISmG. 1 1 0 1 1
HYPERPLASIA, SUBMUI:OSAL, GLANDULAR. 1 H 0 0 0 0
HYPERPLASIA, EPITHELIAL, 1 2+ 0 0 0 0
ULCER (Sl. 1 3t 0 0 0 0
AUT OLYm. 0 1 0 0 0
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CO-cARCINOGENIClTY OF FOUNDRY PAATICULATES
SILICA AND SILICA SAND SUBSTITUTES----------------

( MAlES)

GROUP 22 GROUP n GROUP 14 GROUP 25 GROUP 26

ESOPHAOOS
NUMBER OF ANlltIllS mHINED [50] (49) [SOl [50) [50)
NO SIGNIFlC&iNT LESION RECOGNIZED. 48 45 45 49 48
mSING, 1 1 2 1 1
INSUFFICIENT TISSUE

PRESENT IN gEm ON. 1 1 0 0
AUTIlLYZED. 0 0 0 0
INFLAMMATION, !lCUTE, PERIESOP~AGEAL. 0 1 2t 0 0
ULCERIS). 0 1 2t 0 0
INFLAMMATION. ACUTE. 0 0 0 1 4t

LUNG & BRONCHHEFT
NUMBER OF ANIMALS EXAHINED [50) [49] [50) (501 [50l
NO SIGNIFIC&iNT LEeION RECOGNIZED. 1 1 0 0 1
POlfP(Slr BRONCHIOLAR, EPITHELIAL. 1 0 1 0 0
ADENOMA. 3 0 l 0 4
ADENOCARCINOHA. 11 0 8 0 12
CARCINOMA, saUAHOUS CELL. 5 0 1 0 .3
CRYSTALLINE DEPOsnS

IN DISTAL AIRWAYS. 421+-3+ 47 1+-- 3+ ~.1+ - 3+ 501+-3+ 481+-3t
INflAMMATION, GRANUlOMATOUS. 3Ut - 4t 6 1. - 3+ 61+-3+ 3 2+ - 3+ 1 3+
HYPERPLASIA, AL~IEDlARlBRONCKIOLAR. 1 ~+ 0 71+ --2+ 3 1+ - 2+ 71+-2+
C&iRC INOHA, ADENOSllUAIIOUS. 10 0 9 1 5
HYPEREMIA. 1 4t 0 0 0 0
INFlAMHATION I AClITE. 1 4t 1 4t 22+ - 3+ 0 23+-4+-
PNEUNONIA, ASPIRATION. 22+ - 3+ 0 2 2+ - 3+ 0 3 1+ - 3t
SARCOMA, METASTATIC. 1 0 0 0 0
(HAINSTEll BRONCHUS II

CARCINOMA, ADENIlSQUAHOUS. 1 0 0 0
(BRONCHIAL LYMPH

NODE), ADENOCARCINOMA. 1 0 0 0 0
EDEHA. I 3t 0 0 0 0
FETAllZAlION OF ALVEOLAR LININ6CELlS. 0 1 2+ 0 0 0
HEMORRHAGE. 0 1 2+ 0 0 1 it
ErmELlAZATION, ALVEOLAR. 0 0 1 2+ 0 0
ABSCESS(ES) • 0 0 1 4t 0 0
(MAINSTEM BROtfCUS), AD8l1lCARCINOM. 0 0 1 0 0
IHFUIIHATION, HISnOCYTIC. 0 0 1 3+ 0 0
EXUDATE, PROTEIN RICH, ALVEOLAR. 0 0 1 2+ 0 0
HYPERPLASIA, ~RONCHIOLARr EPITHELIAL. 0 0 1 2t, 1 2+ 0
!MAHISTEH BRONC~US) I ADENOCARCINOHA. 0 Q 0 0 1
SARCOM. 0 0 0 0 1
ADENOCARCINOMA, BROHCHIOLAR. 0 0 0 0 1 2+
ADENOCARCINOMA, METASTATIC. 0 0 0 0 1
EMPHYSEMA, ~ULLOUS. 0 0 0 0 1 3t
!MAINSTEM BRONCHUS), NEOPLASH(S), NOS. 0 0 0 0 1
ATELECTASIS. 0 0 0 0 1 2+

LUN6 ! BRONCHI-APICAL
NUMBER OF ANIMALS EXAMINED (50) [49] (50) [~Ol e50J
NO SIGNIFICANT LESION RECOGNIZED. 1 1 0 0 1
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CO-CARCINOGENICm OF FOUNDRY PARTIClJI..ATES
SILICA AND SILICA ~D SUBSTITUTES

---------------------
( ~ALES 1

GROUP 22 GROUP 23 GROUP 24, cROUP 25 GROUP 26
-----

LUNG' BRllHCNHPICAL tccntirued)
NOOER OF AHI~ALS m~I~ED ~SOI [49] tSO] t501 [50]
PDlTP(Sl, BRONCHIOLAR, EPITliELIAL. 1 0 1 0 0
AllENOCARCINOM, 5 0 2 0 1
~ISSIIl6. 1 1 1 0 1
CRYSTALLINE DEPDSI1S

IN DISTAL AIRWAYS. 43 1+ • 3+ 471+-3+ 49 1+ • 3+ SI. 1+ • 3+ 481+-3+
INFLAHIlATlON. GRANULllItAT1lUS. 322+-4+ 61+'·3+ 5 1+ • 3+ 3 2+ - 3+ 1 3+
HWERPLASIA, AL~EOlARIBRONCHI3LAR. 1 2+ ' 0 2 1+ - 2+ 0 3 1+ - 2+
CARCIHOM, ADENOSGUAIWS. 2 0 2 0 1
CARCINOMA, AHAPLIlSTIC. 1 0 0 0 0
INFLAHIlATlDlh ACUTE. 1 2+ 0 2 2+ - 3+ 0 2 3+ • 4+
PNEUMONIA, ASPIRATION. 1 3+ 0 3 2+ - 3+ 0 3 1+ • 3+
SARtO"A, "ETASTATIC. 1 0 0 0 0
HYPERPLIlSIA, ADENOSWAIOlS. 1 0 0 0 0
Ci\RCltIOHA, SOUAHOIIS CELL. 0 0 1 0 1
IHrLAHHATION, HISTIOCYTIC. 0 0 1 3+ 0 0
CARCINOMA. 0 0 1 0 0
ADENOMA. 0 0 0 0 1
EXUDATE, PROTEIN RICH, I1l.VEOLAA. 0 0 0 0 1 1+
SCARRING. 0 0 0 0 1 H

. LUNG , BRONCHI-112YGOIIS
HU"BER OF ANIMALS EXlIIIlNED [SO] [49] [50] t50] [50]
ADENOHA. 1 0 0 0 1
ADENDCARCINOMA. 6 0 0 0 2
CARCINOHA, SGUAMOUS CELL. 4 0 1 O. 2+
CRYST ALLI NE DEPOSITS

IN DISTAL AIRWIlYS. 441+-3+ 47 1+ - 3+ 511+-3+ 50 1+ - 3+ 47 1+ • 3+
INFLAHHATION, GRANULllI1IlTDUS. 322+-4+ 7 1+ - 3+ 51+-3+ 3 2+ - 3+ 1 3+
HYPERPLASIIl. ALVEDLARlBRDNCHIOLilR. 1 2+ 0 41+-2+ 0 J 2+
CARCINOHll, ADENOSOUllIlllUS. 3 0 1 1 4
HYPEREMIA. 1 4+ 0 0 0 0
PNEUHON IA, ASP IRAlION • 2 2+ - 3+ 0 2 2+ - 3+ 0 3 1+ - 3+
SARCOMA, NETASTIITIC. 1 0 0 0 0
EDEIlA. 1 3+ 0 0 0 0
NO SIIlHIFlCANT LESION REtOIlHIZED. 0 1 0 0 1
INFLAmtllTIDN, ACUTE. 0 0 2 2+ - 3+ 0 2 3+ - 4+
lNFLAHHATlON, HISTIOCYTIC. 0 0 1 3+ 0 0
HISTlOCYTOSIS. 0 0 1 3+ 0 0
EXUDATE, PROTEIN RICH. Al.~EOLilR. 0 0 1 2+ 0 0
CARCINOMA, CORTICAL CELL. HETASTATIC. 0 0 1 0 0
~ISSING, 0 0 0 0 1
EMPHYSEMA. 0 0 0 0 1 3t
EMPHYSEMA, BULLOUS. 0 0 0 0 1 3+

LUrIG t DRONCHI-DIAPHRAGtlATIC
IlUMDER OF ANIMALS EXAIlIHED t50] (4'IJ (SOl [50] [50]
ADENOMA •

,
0 2 0 2

ADENOCARCINOMA. 11 0 4 0 7
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CD-CARCIIIOGf:HICITY OF FOUNDRY PllRlIC\J1JiTES
SILIC~ ~HD SILIC~ SIIHD SUBSTITUTES

-------------------------------
( ~~LES )

GROUP 22 GROUP 23 GRQUP 24 GRIlUP 25 GROUP 26

LUNG ~ BRONCHI-DI~PHRAGMATlC (continued)
NUMBER OF ~NIMALS DAHIHED ISOl 1m 1501 1501 1501
CARCINO~A, SDUAMOUS CELL. 1 0 3 0 1
CRYSTALLINE DEPOSITS

IN DISTAL AIRWAYS. 42 It - 3+ 471+-3+ 501+-3+ 50 1+ - 3+ 4e 1+ - 3+
INFL~HHATlON, GR~NULOHATQUS. ~ 2+ - 4t 6 1+ - 3+ 5 1+- 3+ 3 2+ - 3+ I 3+
HYPERPLASIA, ~LVEOLAR/BRONCHIOLAR. 1 2+ 0 71+-2+ 0 2 2+'
CARCINOM, ADENOSDUMOUS. 6 0 5 0 6
CARCUIOHA, AN~PlJ\STIC. 1 0 0 0 0
F'NEUMONIA, ASPIRATION. 2 2+ - 3t 0 3 2+ - 3+ 0 4 1+ - 3+
SARCOMA, METASTATIC. 1 0 0 0 0
NO SIGNIFICANT LESION RECOGNIZEll. 0 1 0 0 1
FIBROSIS, PLEURAL. 0 1 1+ 0 0 0
INFLAMMATION, AClm. 0 0 3 2+ - 3+ 0 23+ - H
CARCINOMA, ADENOSQUId1IIUS, METASTATIC. 0 0 1 0 0
INFLAMMATION, HISTIOCYTIC. 0 0 1 3+ ' 0 0
HYPERPLASIA, BRONCHIOLAR, EPITHaIAL. 0 0 0 0 1 2+
ADEllOCARCINOMA, BRONCHIOlAR. 0 0 0 0 1 2+
ADENOCARCINOMA' HETASTATIC. 0 0 0 0 1
EMPHYSEMA. 0 0 0 0 1 2+
METAPLASIA, SQUAHOOS. 0 0 0 0 1 2+

LUNG I BRONCHNIlRDIilC
NUMBER OF AMInAlS EWHW [50J [491 [SOl [SOl [SOl
NO SIIiNIFICANT LESION RECOGHIZED. 2 2 1 1 2
ADENOCARClNOnA. 2 0 0 0 0
CRYSTALLINE, DEP1ISITS

"'( III DISTAL AIRWAYS. 441+-3+ 461+ - J+ 49 It - 3+ 491+ - 3+ 46 It, - 3+'
INFLAMMATION, GRAilULDHATOUS. 292+-4+ 6 It- - 3+ 6 1+ - 3t 3 2+ - 3+ 1 J+
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR. 1 2+ 0 3 1+ - 2+ 0 41t-2+
CARCINO~A, ~DEIIOSgUAIIOUS. 1 0 1 1 1
IIIFlAKHATION, ACU7E. 1 2t 0 2 2+ - 3t 0 2.3+ - 4+
PNEU~OIlIAI ASPIRATION. 2 2+ - 3t 0 32+ - at 0 ~. it - 3+
E~UDATE, P~OTEIN RICH, AU'EOLAR. 1 3+ 0 0 0 0
SARCONA, METASTATIC. 1 0 0 0 0
CARCINDNA, S~UAMOUS caL. 0 0 1 0 0
INFLAMMATION, HISTIOCYTIC. 0 0 1 3+ 0 0
HISTI omOSIS. 0 0 1 3+ 0 0
CARWIllMA, CORTICAL CELL, METASTATIC. 0 0 1 0 0
ADENOMA. 0 0 0 0 1
HETAPLASIA, SOUAMDlIS. 0 0 Q 0 1 2+
SCARRING. 0 0 0 0 I 3t

LIVER
MUMBER Of ANINALS OAllINED I50l I49J [501 [501 [SOl
NO SIIiNIflCANT LESION RECOGNIZED. 31 19 33 23 32
AHYLOIDOSIS. 9 2+ 16 It - 2t 6 1+ - 2+ 22 1+ - 3t 4 1+ - 2t
AUTOLyzED. 2 2 2 2 5
CYSTm I BILlm. 3 2+ - 3+ 5 It - It 4 2+ 6 1+ - 2t 2 2+ - 3+
VACUOLATION, mOPLASHIC. 1 1+ 2 2+ - 3+ 0 0 1 1+
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CIl-CIlRCINOGENICIrt OF FOUNDR~ PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

[ HALES)

GRIJIJP 22 GROUP 23 GROUP 24 GROUP 25 GROUP 26

LIVER (~anti nued l
NU~BER OF ANI~ALS EXIIIIINED £50l £49] [501 £50l [50]
NECROSIS. 21+-2+ 2 It - 2+ 3 It - 3+ 1 2+ 21+-2+
H~PER~I~. I 2+ 1 2+ 1 3+ I 3+ 1 J+
(LOBE), CYSHSI, BILIARY. I 0 0 0 0
SARCOMill M£T~STmC. I 0 0 0 0
OEGENERATION. 0 I 1+ 0 0 0
INfLAMMATION, CHRONIC, 0 2 It - 2+ 0 0 1 21
THROMBUS. 0 1 2+ a 0 a
(LATERAL" AUTOLYSIS. 0 I 0 0 a
(LATERALl, ADEMMA, HEPATOCEUULIlR. 0 1 a a a
LY~PHOMA, MALIGNAIIT. 0 I a 0 a
<LATERAL" HEMATOM. a 1 4+ a 0 a
(MEDIAN LOBEl, CYSHSh BIlIAR~. 0 a I 3+ 0 a
(LATERALl, CY51<S), BILIARY. 0 0 1 3+ 2 3+ 0
HIfLMMmDN, ACUTE AND CHOONI!:. 0 0 I 2t 0 a
INFLAMMATIIlH, NOS, 0 0 I 2+ O. 0
SINUS· HYPERCELLULARIrf. 0 0 I 2+ 0 0
<MEDIAN LOBEl, VACliOlATION.

CYTOPLASMIC. 0 0 1 2+ 0
SIlRCOM. HISTIOCYTIC. 0 0 1 o.
CIlRCI NOMA , CORTICAL eat. I1ETASTATIC. 0 0 1 0
IHFlAHMATlON, AeUll:. 0 0 0 0 1+
HEHANGIOSARCOMA. 0 0 0 0
(HEDIAH LOBE" HElIAHGI~RCOHlh 0 0 0 0

GAllBL~DDER .
NUHBER OF ANIlIALS ElW1INED [S03 [m [SOl [503 [SOl
NO SIGNIFICANT LESION RECOGNIZED. 18 24 22 17 19
AUmLYZED, 2? 22 26 29 30
MISSING. 1 2 1 2 1
INFLAl1MATION, CHRONIC. 1 1+ 0 a· 0 0
INSUFFICIENT TISSlJE

PRESENT IN SECTION. 1 0 0
EDEll/I. SUBMUCOSAL. 0 1 2+ 0
HYPERPLASIA, RETICULOENDOTHELlAL CElL. 0 0 2+ 0
ADEHOCARWftlMA, INVASIVE. 0 0 0
HYPERPLASIA, 0 0 2+ 0

SPLEEH
NUHBER OF ANIMALS EXIl~I~D [503 [49] [50J [503 (50l
NO SIGNIfICANl LESION RECOGNIZED. 33 34 33 35 33
AMYLDIDDSIS, 3 1+ - 3+ 42t - 3+ 1 1+ 10 1t - 3+ 2 2+
AUTOLmD, 1 3 Q 1 3
HISTIOCYTOSIS. 1 3+ 0 0 0 0
HISSING, 3 3 7 2 1
HYPERPL AS lA, REllCULOENDOTHEL IALCELL. 3 1+ - 3+ 0 7 2+ - 3+ 01+-3+
INSUFFIC lENT TISSUE

PRESENT HI SECTION.
~EMANGIOSARCD~A.
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co-tARCINIlGENICm Of FOUNDRY PARTlCULATES
SILICA AND SILICA SAND SUBSTITUTES---:,--------------------

r "ALES, )

GROUP 22 GROUP 2'3 GROUP 24 gROUP 25 GROUP 26

SPLEEN (continued)
NUtiBEIl OF ANINM.S mNlNED [SOJ t49J [SOJ eSOJ [SOJ
HElIATOl'OIESIS. EXTRMEDULLARY. 32+ - 3+ 42+·3+ 0 1 ' 3+ 2 2+ - 3+
HE~AHeIONA. I 0 0 0 0
LYMPHOMA, MALIGAANT. 0 1 0 0 0
HEltATOPOIESIS. 0 0 1 2+ 0 0
SARCOHA, HISTIOCYTII:. 0 0 1 0 1
ADENOCARCINOMA, INVASIVE, ~ O. 0 1 1

PANCREAS
~IUMBER OF ANI"ALS EXAIIINED [SOl [49J [SOJ [501 [SOJ
NO SIGN[FICANT LESION RECOGNIZED. 47 41 4S 44 42
AUTOLYZED. '3 4 0 1 3
(NODULE), INFLAM"ATION,

PYOGRAHULONAT OUS. 1 4+ 0 0 0 0
MISSINll. 0 4. 3 '3 . ~

INFARCT(Sl. 0 0 1 1t 0 Ii
CARCINOMA, CORTICAL CELL, llETASTATIt. 0 0 1 0 0
A"lLOIDOSIS. 0 0 0 1 2t· 0
ADOOCARCINO"A, INVASIVE. 0 0 0 1 1
SARtOItA, ~ISTIOCYTIC. INVASIVE. 0 0 0 0 2

HEART
NUI1EER OF ANllIA1.S EXAliINED [SOl [m [SOl [S01 [SOl
NO SIGNIFICANT LESIOHRECOGNIZED. 42 4'3 4S 44 42
MINERALIZATION, 'JRSCULAR. 1 2+ 0 0 0 ~
NECROSIS. 1 It 0 0 0 0
THROIIBOSIS. 4,2+ - 3+ 4,3+-4+ 4 2t - 3+ '3' 3+ 41+- 3+
SARmHA, i'lOS. 1 0 0 0 0
EPICARDITIS, CIIRONIC., 1 2+ 0 0 0 0
CARCIN~A, INVASIVE, IIOS. 1 0 0 0 0
AUTOLrzED. 0 1 0 0 0
INFLAHMATION, CHRIIIlIC. ATRIAL. 0 1 2+ 0 0 ~

DEGENERATION. 0 0 1 1+ 2 It 0
INFLAIIHATION, ACUTE AND CHRONIC. 0 0 0 1 2+ 0
(CORONARY ARTERIES),

HYPERPLASIA, HEDIAL 0 0 0 0 3+
INFLAHHATION, CHR~NIC. PERIVASCUlAR. 0 0 0 0 2+
CARCINOMA, METASTATIC. 0 0 0 0
MINERALIZATION. 0 0 0 0 Zt
SARCOMA, HISTIOCYTIC, INVASIVE. 0 0 0 0

KIDNEYS
NUMBER OF ANIMALS EXMIHED [50] [49] [SOl [S01 [50]
NIl SIGNIFICANT LESION RECOGNIZED. 24 16 27 14 21
AHYLOInOSIS. 12 1+ - 3+ 22 1+ - 3+ 101+-4+ 261+-4+ 10 2+ - 3+
AUTOLYZED. 2 4 1 1 4
ATROPHY. I 3t 0 0 1 1+ 0
NEPHROPATHY, CHRONIC. 10 It - 2+ 7 It - 2+ 10 1+ - 3+ 7 1+ - 2t 10 1+ - 3t
INFARCHS). 1 2+ 0 0 0 0
NECROSIS, TUBULAR. I 2+ 0 0 0 1 2+
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CO-CARCINOGENICITY Of FOUHDRY PARTICUlATES
SILICA AND SILICA SAND SUBSTITUTES

..----------------------
( I1AUS )

IiIlOU? 22 GROU? 23 GROUP 24 GROUP 25 GROU? 26

SEltINAL VESICLES (cc~tinued)

NUMBER OF' ANIMALS EXAMINED [SU [49J [SOJ [SOJ [SOJ
INFLAMMATION, ACUTE. 0 0 0 1 2t 0
ADEl«lCARCI NOMA, INVflSIVE, 0 0 0 I 0
INSUFfICIEIlT TISSUE

PRESENT IN SECTION. 0 0 0 0

STERNUM; RIB JUNCTlON
~IUM8ER OF ANIMALS EXAMINED [SOl [49J [SOJ [SOl [SOJ
NO SIGHIFICANT LESIOIl RECOGNIZED. 47 47 48 50 46
HISSING. 2 I 1 0 1
SARCOlllh NOS. I 0 0 0 0
AUTOLYZED. 0 I 0 0 0
HyftRPLASIA, GRANULOCYTIC. 0 0 1 3+ 0 0
INSUFFICIENT TISSUE

PRESENT 1M SECTlOH. 0 0 0 0
INFLAMMATIOH, ACUTE, PERIOSSElJUS. 0 0 0 0 It
ADENOCARCINOMA, HETASTATIC, (LUNal. 0 0 0 0

FEMUR/BONE HARROH
NUHBER OF ANI HillS DAIlIHED [50] [49] [50] [50] [50]
110 SIGNIFICANT LESION RECOGHIZED. 47 44' 43 4ll 41
MlSSINa, 2 4 II 0 3
HYPEREHIA, 1 Jt 0 0 0 0
AUTOLYZED. 0 1 0 I 0
HYPER?LASIA, GRAHULllCYTIC. 0 0 1 3t 0 0
IIISUFF ICIENT nsSUE

PRESENT IN SECTION, I

NASAL CAVITY
NUHBER OF ANIHALS DAl11HED [SO] [49] [50] [SOl [50]
NO SIGNIFICANT LESION RECOGNIZED. 4J 43 45 46 44
HISSING. 1 0 0 0 0
DUDATE I PURULENT. 2 2+ 1 2+ 2 2t 0 1 2t
IHSJFFICIENT TISSUE

I)PRESENT IN SECTION. 2 2 2 3
INFLAMHATION, ACUTE. 2 2+ 4 It - 2+ 0 It 0
AUTOLYZED. 0 1 I 1
ARTIFAWS). 0 0 0 1

OTHER
NUMBER OF ANIMALS EXIlIlINED [SOl [49] ISO] ISO] [50]
(MEDIASTINAL l'IMP~ MODE),

IMFLAHHATlON, IiIlANULOMATOUS. 16 1+ - 3+ 2+ 0 2t 2+
(MEDIASTINAL LYMPI1 HODE),

CRYSTALLINE DEPOSITS. 16 1+ - 2+ 3 2t - 3+ 3 1+ - 3t 4 1+ - 2+ 5 1+ - 3+
(~RO~ICHIAL LYMPHIlIJDEl.

INFLAHHATION, GRANULOMATOUS. 7 1+ - 3+ 0
IBRONCHIAL LYMPH NODEI,

CRYSTAlLINE DEPOSITS. 81+-2t 0 0 0 0
flOT REOUIRED. 26 45 46 42 43
(EPIDIDYMIS), INFLAHMATION.

~YOGRANULlll1ATOUS. 1 3+
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CIl-cMCIHOOElHCITl OF FOUNDRY PARTICUlATES
SILICA AND SILICA SAND SUBSTITUTES

-----------------------
( /!ALES I

GROUP 22 GROUP 23 GROUP 24 GROUP 2'S GROUP 26

OTHER Icontinued)
MUIIBER Of ANIIlALS EXMIHED t50J [m t50J . [50J [50]
(HEDIIlSTINAL LYHPH ~OOEI,
INFLA~MTlON, CHRONIC, 4+ 0 0 0

(IIASS-SUBCUTANEOUS), SARCOHA, 1lOS. 0 Q 0
(SHALL HmSTINElI INTUSSUSCEPTION,

PIlS1HOR1Ell. 1 Q Q 0 Q
mE) I CATARACTCS). 1 0 Q 0 0
(HED IASTlN~ LYHPH NODE),

ADEHOCARCINOHA, HEl ASTmc, Q 0 0
(BRONCHIAL LYMPH HODEl. CARCltIIlHA,

ADENOSllUAHOUS, "mSTATIC, Q 1 0
(REIIAl LYHPH NODEl, ~Il SIGNIFICANT

LESION RECOGNIZED. 0 0 Q I 0
IHASS-ABDOI£H)' ADENOCARCINOHill NIlS. 0 0 0 I 0
IE~ESl. CATARACT(S). 0 0 Q 1 0
(HIlSS), INFLAItllATUN, IlCUTE. Q 0 0 1 H 0
(HEDIA5TINIlL LYHPH HODEl. DILATlllIOH. 0 0 0 I 2+ 0
IHEDIASTlNAL LYHPH NODE),

ECTASIA, SIHUSOIDIlL, 0 0 Q 2+
(BRONCliIAL LYHPH ~DE)'

SARCOIl/II HISTIOCYTIC. 0 0 0 0
(EPIDIDYHIS), IHF\.IlIII1ATIOH, ACUTE. 0 0 0 0 4+

5-65





APPENDIX 6

SUMMARY OF INDIVIDUAL HISTOPATHOLOGY

0-1





CO-CARCINOGENICITY OF FOUNPRY fARTICULATES
SILICA AND SILICA SAND SU9STITUTES

GROUF' I HALES

111111111
777 7 7 7 777
2 2 2 2 2 222 2
~ 4 4 4 ~ 4 4 4 S
2 J 4 S 6 7 B 9 0

I I I I
777 7
2 2 2 2
S S S S S
I 2 J ~ S

I I I I
7 7 7 7
2 222
S S S S
6 7 B 9

I I I I
777 7
2 :2 2 2
6 6 6 6
o I 2 ~

I I
7 7
2 2
6 6
S 6

x X X X X X X X X X X X

N N N N N N N N N N N

X A

XX X A X X X X

X H N

1

'"

A

II

X

x X

X

A

X

X

H= = = 2f

X

X X X X

H = X
U=

X = = X = X
2'= = H= U=

21

H " X = 11 M M H
Jf= Jt=

X X X X
2f=

X

X X X

X X ,X X

A X A

X X = = X = X
It= = = =

It= 2t=

N N N N N N N N N N N N

A X A XA X

X X X

X M'M

A X X
H2f=

H= H= =

A A

H X X " "

X

X

X

X X X

X X X X = X X
jf=

X X X X X X X

X X X X

X X X

X

X

x X X

J'=

X

2f=
r =,=

x X X

X X X X X XX

X H H X X X X X

X

x
X

X

X

x

S~INfSU~CUTTS

rUSTULE.
HYrERKERAIOSIS,

HAHHARY GLANfl

THIGH HUSCU

SALl VARY OLANfl
VILATATION, VUCTULAR.

MANVIBULAR LYMF'H HOVE
ERYTHROCYTOSIS, SINUSOIDAL.

SCIIITIC NER'IE

DRAIN

fITUITARY
HYfERTROfHY, 9ASOfHIL1C. )

ADRENALS
HYfERfLASIA, CORTICAL CELL,
AVENOHA. CORTICAL CELL.
CARCINOHA, [-CELL.
M'ILOJ I'OSIS.
CARCINOHA. CORTICAL CELL.
ADENOCARCINOHA, NOS,

IHYHUS
ATROrHY.

STOHIICII
IIYf'ERfLASIA.
AHYLOIDOSIS.

. INfLAHHATION. ACUTE AND CHRONIC.
ADSCESSIESI, INTRAEfITHELIAL.
HINERALlZATION.
EDEHA.

DUODENUH

JEJUNUH

IX) NO SIGHIfiCANT LESION RECOGNIZED (H) HISSING
II) INSUFFICIENT TISSUE fRESENT IN SECTION IA) AUTOLYZEfl
IN' NOT fRESENl IN SECTION 1-) NOT REOUIREfl

If) fRESENI , lit) HINIHAL 12.) SLIGHT
(3" HODERATE 14.) SEVERE



CO-CARCINOOENICITY OF fOUNDRY PARTICULATES
~ILICA ANP SILICA SANP SUPSTITUT£S

GROUf" I "hLES

I
7
2
4
2

I I I I I I I I I
7 7 7 7 7 7 777
2 2 2 2 2 2 222
4 444 445 5 5
~ 5 6 7 8 , I) I 2

I I I
777
2 ~ ~

555
J 4 5

I I
7 7
2 2 2
5 5 5
678

I I I I I
77777
2 2 2 2 2
5 6 6 6 6
901 2 ~

1 I I
777
~ ~ 2
666
5 6 7

H " " " " " X X " " x " X M

X A X X X X X,x

JF=

x = x II AX
2-1-~

'"J,

A

21

x
x x

2t::

A

X X

A X " A

Ax X A

x

21=
Jr=

Ii Ii M X X X

X X X X X

x

x x

A

= = X
Jt= =

2f""
it-

A A X X

X

If=

x x
X X

X

x

X

X II
A

X

X

" X X X

X X

2.-:0 ::
It=

X A A H A

= = A X AIi

X X = = x
2t2'::

X X X Xx

II

X X = X X
21=

X X = X
2'~

A X

A M

x X

X X X = X X
It=

X X X X X X X

X " X X X

x

X

X

f"

x x X

x

x

x x x x "
X x

" x X
x x x x
x

CleUM
IIIFLMMATlOIIo ACUIE,
INFLAMMAIION. ACUIE ANn CNRONIC.
CYSTIC HYPE~fLn5IA, CRYPT EPITHELIUM.

ILEUM

COLOII/~[[TlIH

MESENTERIC LY"f"~ NO~E
IIYF'ERPLAS I A.
HEMA.
LYMf'HntIGIOMA.

,LARYNX
IIIFLAHHAT/ON. CII~OIlTC.

lRACIlEA

THYROIP
CARCINOHA, [-CELL.
AHYlOIDOSIS.
r.A~CINOHA. CORTICAL CELL.

fARAlllYROJP

ESOIHnouS

LUNG I ~ROIICHI-LErT

PNEUMOIIIA, ASf"IRATION, ACUTE,
rElAlIIATlONOF ALVEOLAR 1I111110 CELLS.
IIIrLAIIMATIOII, GRANULOMATOUS., . ,
CRYSTALlIIIE llHOSITS IN USTAL AIRWAYS.
mpnf'LASIA. ALVEOLAR/8RONCHIOLAR.
VASCULITIS, ACUTE AUll CHRONIC.
EDEIIA. ALVEOLAR.
CAPILlARY THROM~OSI5.
HYfER~ELLULARITY, ALVEOLAR SEPTUMS.
ARTERITIS. CHROIIIC.

LlIlIG I 8RONCIII-AI'ICAL
It/ELIMOIIIA. ASn~ATlOt" AtilT£.

ix) NO SIGNIFICANT LESION RECODNllEO IH' HISSIHG
II' INSUFFICIENI TISSUE PRESENT IN SECTION lA' AUTOLYZEO
~II) II0T F'RESENT IN SECTION (-, NOT REOUI~Ell

(f"l PRESEHT llF' "iNIHAL 12Fl SLIOHT
!]I' "O['ERATE 'H' SEVERE



CO-CARCINOGENICITY OF FOUNDRY PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

GROUP 1 MUS

1111111111
7 7 7 7 7 7 7 777
222 2 2 2 2 2 2 2
4 1 4 4 4 4 4 455
, , 4 5 678 9 0 I

I 1 I I I I I 1 I
7 7 777 7 777
2 2 2 2 2 2 2 2 2
5 5 5 5 5 5 6 6 6
4 5 6 7 8 9 0 1 2

1 1 I
777
222
6 6
5 6

X X X X X X X X X X X X
2t=

21=

x X
2t=

~

r
'"

It

X

x

2t=
31=

2t=
Jl=

2+=
Jl=

X

2t=
31=

X X

A

X

X

XX

X X X

x

x ~ X
Jt~

X

X X

LUNG I BRONCHI-APTCAL ICONTINUEDl

IIIFLAHMAT 10lh GRAIIULOMATOUS.
CRYSIALLIIIE DEPOSIIS IN DISTAL AIRWAYS.
IIYPERFLASIA, ALVEOLI\R/8RONCHIOLA~:.
VI\SCULITIS. ACUTE AHD CHROIIIC.
EDEHA, ALVEOLAR.
CAPILLARY THROHBOSIS.
HYPERCELLULARITY, ALVEOLAR SEPTUMS.
ARTERIrIS, CHRONIC.

LUNG &8RONCHI-AZYGOUS
PIIEUMOIIIA. ASPIRATIOII, ACUTE.
IIIFLAHHATlDtI, GRAIIULOIfATOUS.
CRYSTALLIIIE DEPOSITS IN DISTAL AIRWAYS.
VASCULITIS, ACUTE AND CHRONIC.
EDEHA. ALVEOLAR.
CAPILLARY THROHBOSIS.
IIYPERCELLULARITY, ALVEOLAR SEPTUHS.
I\RTERITIS, CHROHIC.

LUNG &8ROIICHI-DIAPHRAOHATlC
GKAIIULOHA, PIGHEHTED.
PIIEUHOIIIA, ASPIRATIOII, ACUTE.
INFLAHNATION, GRAHULOIfATOUS. .
CRYSTALLINE DEPOSlrS [II DISTAL AIRWAYS.
'!ASCUL lTIS, ACUTE AND CHRONIC.
EDENA, ALVEOLAR.
CAPILLARY THROHBOSIS.
HYPERCELLULARITY, ALVEOLAR SEPTUHS.
ARTERITIS, CHROHIC.

LUIIG I BRONCHI-CARDII\C
PNEUMOIIIA, ASPIRAIION, ACUTE.
INFLAMMATION. GRANULOIIATOUS. ,
r.RYSTALlIIIE DEPOS[IS IN DISTAL AIRWAYS.
VASCULITIS,. ACUTE AIID CHROHIc.
EDEIIA. ALVEOLAR.
CAPILLARY THROIl80SIS.
HYPERCELLULARITY, ALVEOLAR SEPTUHS.
ARTERITIS, CHROIIIC.

LIVER

(XI 110 SIGIIIFICAIIT LESIOII RECOGIIIZEO (N) HISSING
(I) II/SUfflCIEIIT TISSUE PRESENT IN SECTION IAI AUTOLYZED
(HI HOT PRESEIIT III SECTION (-) IIOT REOUIRED

(PI PRESEHT (It) HIHIHAL (2tl SLIGHT
(311 HODERATE 14tl SEVERE



CO-C~RrINOGENICITY OF FOUNDRY PARTICULATES
SILICA AND SIL[CA SAND SUDSTITUTES
----------------------------- -----

GROUP I HALES

1
7

l
2

1 I I 1 I 1
777 7 7 7
2 2 2 222
444445
5 6 7 8 9 0

I I 1 1
777 7
2 222
5 5 5 5
I J 4 5

1 I
7 7
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5 5
6 7

illill
7 7 7 7 7 7

§ ; ~ ~ i ~
890 I 2 4
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222
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It=
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J+=
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X = A X X X

AA X A

P

2+= Jt=

3t=
2+= If=

- X = A
2"=

A

X X X X

X

2t~

A

"
P

X I X X

X X X M

"

LI~EP (CONTIUUED)

INFL~""ATION, ACUTE,
CYSTIS), BILI~RY.

A"YLOIliOS IS.
ILATERAU, CYSTISlr BILIARY.
HE"ANGIOSARCOHA,
THf:O"BUS.
A"YLOIOOSIS, PERIVASCULAR.
NECROSIS.

G~LLBLA\lDER

CHOLELlTHlS) .

SF-LEEH
AMYLOIllOS IS.
ItEHANGIOSARCOHA.
("ASS), HE"ANGIOSARCOMA.

PANCREAS
CARCINO"A, ISLET CELL.
ATROPHY.
CYST(SI. NOS.
AOENOMA, ISLET CELL.
METAPLASIA, EOSINOPHILIC.

HEAf:T
THROMBOSiS.
NECROSIS.
MINERALIZATION, VASCULAR.

KIDNEYS
NEPHROPATHY, CHRONIC.
~MYLOIDOSIS.

URIHARY BLADOER
INFLAMMATION, ACUTE AHDCHRONIC.
HYfERPLASIA, TRANSITIONAL CELL.
"INERALIZ~T10H.
HINERALIZATION, TRANSITIONAL EfITHELIUM.
HEH~TODIASIS.

PROSTAn

11.1 NO siGNifiCANT LESION RECDGNIZED IH) HISSIND
(I) INSUfFICIENT TISSUE PRESENT IN SECT[ON (AI AUTOLYZEO
IN) NOT PRESENT IN SEC1[ON, (-) HOT REOUIRED

(P) PRESENT (Itt "INIMAL _12tt SL[GHT
(3t) MODERATE (4t) SEVERE



TESTES
ATROF"HY. ,
(RIGHT). ATROFHY.
!LEFP I A1ROFHY.
SFERH GRANULDHA.

SEHIHAL ~ESI~LES

IIIHAI1HATJDlJ, ACUT£.

STERNUH I RI8 JUH~TION

FEHUR/FONE HARROW
DECREASED HARROW CFLLULARITY.

HASAL CA'JI TV
ARTlFA~l(SI •

OTHER
!I1EVIr/5T1NAL LYHF'H IlOIlO. IHHAHHATJOH, ORIINULOHATDUS.
IHEDIASTINAL LY"FH HOPEI, ~RY5IALLIHE DEFOSITS.
(STOHACH GLAHD), HO SIGHIFI~AHl LESIOH RE~OGHIZED.

c ~ X
11 0

"

41=
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P

f­
t= on

I
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(X) HO SIGNIFI~ANT LESIOH RE~OGHIZED" IH) HISSING
(I) IHSUFFI~IEHl TISSUE pRESEHT IN SE~TIDH (AI AUTOLYZED
(HI NOT rRESEHF IN SECTIUH , I-I HOT REQUIRED

(PI PRESEHT' (It I HINIHAL 12tl SLIGHT
(3tl MODERAFE 14t) SEVERE



CO-CARCiNOGENICITY OF FOUNDRY PARTICULATES
91LICA AND SILICA SAND SUPSTIIUrE'

------------------
GROUP MALES

1 I \ I I I I 1 1 1 I 1 I
7 77/7l.'7 7 7 7 7 7
2 .... ., ., ..... .., ., ...,

iiB
0 o " 0

6 " ;' 7 ;~H>iJ~ 9 BB9
9 0 I 2 ~67eqf)1 .f \ S S 9 0

SUII/SU~CUTIS X X X X X X 1. ZXXY,ZX1.r.·oXY,IY.
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HlHHERATOSIS. -,,; = ~ ::: = = H= •• = If:' f= ~l
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SALlVAn GLANII X • X X X X X XX X X X X X X X X X X X X X Yo
DILATAIION. DUCTULAF.. = 2~~ ~ •• ~ •

HANDIPULAR LYHPH HnOE X X X H X X k XX X X X X X H X X X X X X H
ERYTHROCYTOSIS, SINUSOIDAL. = = = = "" = = ::: = = ::: - - - 2+=

SCIATIC tlERVE X X X X X X X X X X XX X X X X X X

HAiti X 1. X X X X X X X X X X X X X X X X X X X X , '"I
r ITUrrARY X X X X X X X X X X X M X X X X X X X X X H - 00

HYPERTROPHY, PASOFHILIC;

ADRENALS • = X X X X • X • • X X X X = X • • • ~ • • X
HHEHlASIA, CORTICAL CEll. 2+= "" ::: = ::: = ::: ::: 2t= ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: 2~=

A['ENOHA, CORIICAL CElL. • • ~ • • • • • = • ~ • • = r • • r
CARCINOMA, C-CElL. = = = ::: ::: ::: ::: - - F •
AHYLOIDOSIS. • u· = = l.· Jt= - - - • - = = H= =
CARCINOMA, CORTICAL CELL. • • • • • = • • • • • • • • • • • = P
ADEtIOCARC INOIIA. NOS.

THYMUS X M X H MMH X X X X N X MM H X M M X 11
ATROF"HY. ::: ::: ::: ::: ::: ::: ::: = ::: ::: Jt= = = ll=

STOnACH X X • XX • • • X X X A X X X • X X X
HHERFLASIA. ::: ::: = ::: ::: 2+= 2+=
AHYUJlDOSIS. - - - -
INFLAHHATION. ACUTE AND CHROHIC. • • H=
APSrESS( ES), INTEAU"I THUIAl. · - -
HINERALIZAT lOti, ::: :: ::: = -:: ::: ::: ::: - - - - 2f-=
E\lEIIA. ~ ::: = ::: :: ::: 2+=

DUODENUM X A X X X X X X X X A A X X X X X X Y. A A X X

JE JUNUH X A X X X X X X X X X AX X X X H X X A A

(Xl NOSIGHIFICANT LESION RECOONIZED (HI HISSING
(II INSUFFICIENT TISSUE PRESENI IN sErtloM (AJ AUTOLYZED
(HI ~IO! FRESEHI IN SH!WtI . (-) tlOT f:FUUIRED

(I) PRESEHT 00 HIHIMAL (21) SLIGHT
~3f' HODEEATE ,~t' SEVERT

~:-._-~



CD· CARCINOGENICITY OF FOUND~r PARllCULATES
SILICA MID SILICA SAlII' SU~STI\lITES

- -- - --- -- --_._------
GllOIJP I M~LES

1 1 1 1 1 1 1 1 I 1 1
7 7 ;- 77777-:---;7

,., ., 'l ... ., ., '1 ..., '1 '1 'I '1 ')

o6777H~
............... - ..
H 3 S 8 S S 8 S H

~QQ12l46 (l1~'~~'''''9

CECUI1 XAXXXXX X X H H X X X X A X ~ A A X A
ItIFLAI1MATlOIh ACUTE.
INFLAI1I1ATION, ACUTE AND. CHRONIC.
CYSTIC HyrERPLASIA. CRYPT EPITHELIUH. '" :: :: = = :: :: 2+=

ILEUH X A X X X X X A X X X A X X X X H X X A A X X

COLOII/RECTUH X AX X X X X X X X X A X X X X X X X A

HESENTERIC LYHPH NODE X ~ X X X X • X X X • A X X X • X X X A X
HYPERPLASIA. '" :: = :: = :: = :: :: ~ 2t=
EDEllI' • • = = • • • If· • • • •
LYHPHAtlGIOHA. • • = • • • • • • = • • • • • P

L;'RYNX X X X X X X X X X X X X X X X X X
INFLAMMATION. CHROtlIC. :: = = :: :: = = :: :: ~ - .. - - - - - - - ~

I

TRACHEA X X X X X X XX X X y. A X Y. X X X X
-0

THYROn X X X X X X • X X H X X X X X X • X X X X X'X
CARCINOHA; C-CELL. = = = '::: :: = :: ::
i\MYlOWOSIS. • ••••• If·
CARCINOHA. CORTICAL CELL. ; • • • • • • • = • • = • • = • P

PARATHYROID M M " M X X " X X H X X H H X X H X H y. M
ESOPHAGUS X X X X X X X X X X X X X X X X

LUtlG I ~RONCHI-LEFT • • X X X• • X X X c X X X = X X X
PNEUMONIA, ASPIRATION, ACUTE. - -
FETALIZATlOl/ OF AL'JEOLAR UI/ltIG CEllS. If=
INFLAHMi\TION, GRANULOHA10US. :: :: :: = '" = = - c If=
CRrS1ALLII/r DEPOSITS IN DISTAL AIR~AYS. • ••• = If:
HYPERPLASIA. ALVEOLAR/BRONCHIOLAR. • •••• H'
VASCULITIS. ACUTE AND CHRONIC. = If= • : : =
EDEMAi ALVEOLAR, = :: :: :; :: 2+=
CAPILLARY THROMBOSIS. • = = = = = If=
NYPERCELLULARITT. ALVEOLAR SEPTUMS. :: :: :: :: :: ~ :: :: :: - -- - 2+=
ARTERITIS. CHRONIC. :: :: :: :: :: :: :: :: :: - - - - 2+=

LUNG I BRONCHI-ArICAL X X X X X X X X X X X= X X X = X X
PI/EUMONIA, ASrIRATION, ACUTE. :: :: :: :: :: :: ~ :: :: :: :: :: -- --

(X) no SIGNIFICANl LESIO~ RECOjNIZtD IHI MISSING
CII II/SUFFICIENT TISSUE PRESENI IN SECTION (A) AUTOLrZEO
(N) NOl rRESENT IN SEeTIOtl 1-) NOT REOUIRED

Ir) PRESENr Ilf) HINIHAL. (2+) SLIGHT
Ilf) HODERA1E (1.) SEVERE



CO-CA~(I~ODENICITY OF FOUNDRY PA~TICULATES

SILICA AND SILICA SAND SUpSTllUrES
_______________ • .0 -

LUNG K BRONCHI-APICAL (CONTINUED)

I~FLANHATION, GRANULOMATOUS. ,
CRYSTALLI~E DEPOSITS IN DISIAL AIRWAYS.
HYPERPLASIA, ALVEOLAR/~RONCHIOLAR,
VASCULITIS. ACUTE A~D CHRO~I(.

[JIENI', AL','EOLAH.
CAf"lLLAHY THHOMBOSIS,
HYPERCELLULARIIY, ALVEOLAR SEPIUNS.
ARTERITIS, CHRO~IC.

LUNG K BRONCHI-AZYGOUS
PNEUMONIA. ASPIRAIION, ACUTE.
INFLAMMATION, GRANULOMATOUS.
CRYSTALLINE DEPOSIIS IN DISTAL AIRWAYS.
VASCULITIS, ACUTE AND CHRONIC.
EDEMA, ALVEOLAR.
CAPILLARY THROMBOSIS. ,
HYPERCELLULARIIY, ALVEOLAR SEPIUMS.
ARTE~ITIS. CIIRONII:.

LUNG K BRONCHI-DIAPHRAGMATIC
GRANULOMA, PIGMENTED.
PNEUMONIA. ASPIRATION, ACUTE.
INFLAMMATION, GRANULOMATOUS.
CRYSTALLINE DEPOSITS IN DISIAL AIRUAYS.
VASCULITIS, ACUTE AND CHRONIC,
EOEMA, ALVEOLAR,
CAPILLARY THROM80SIS.
HYPERCELLULARITI. ALVEOLAR SEPIUMS,
ARTERIIIS, CHRONIC.

LUNG K PRONCHI-CARDIAC
PNEUMONIA, ASPIRATION, ACUTE.
INFLAMMATION, GRANULOMAIOUS. '
C~YSTALLINE DEPOSITS IN DISTAL AIRWAYS.
VASCULITIS, ACUIE AND CHRONIC.
EDEMn. ALVEOLAR.
CAPILLARY TH~OMpOSIS.

HYPERCELLULARITY, ALVEOLAR SEPTUMS.
ARIERITIS, CHRONIC.

lIVE~

u~:OUP llliLES
1·

7 ,
0 0

6 6
fl 9 ,

Jt·

- 3t- - -

- X

It·
:= =
- 2+'

3+'

It·

2t=
3+' -

1 1 1

Z ~ Z -,
189
9 0 1

" "BS 3 '3 3
" 5 ~ 1 8

21= ~

- 2f~

X X X • X X

2+=
2+"

2+~ ~

2-1=

2t~

2.

x X = X X X

1
7
"

'"1,

(X) NO SIGNtFICANT LESION RECOGNIZED 1M) ~ISSING
(II INSUFFICIENT TISSUE PRESFNT IN SECTION (A) AUTOLYZED
(NI NOI PRESENI IN SECTION (-I, HOT ~EOUIREO

(F) F'REHNl '11) HINIMAL, ,(2fl SliGHT
(~,t; MOI'ERA'L (4 .. SE'JERI:



ru-cnRCINoOENICITY OF FOUNDRY pnRIICULATES
SILICA nND SILICA SAND SUBSTITUI[~----------_ .. _---_._-

f,ROllf' I MALES

1 1 1 1 I I 1 I I
/-'77~'77 777 7 , ' ,
") ....... .., ., ., '1 ... '} •• ., 2 '. ., .)

6 6 i 7 ~ 777 77 7 S a U E; a
5 g 0 1 2 J 1 6 7 590 ,I 7 a g

LIVER (CONTINUED)

INFLAMMATION, ACUTE. • = = 21=
CYSTISI, BILIARY. = :: = ::: :: = 2f~ ~ : "===11= II
AMILOl[IOSIS. 21= = = = 3/= = = = - - - ~t,

<LATERAL), CYSTISH BILIARY. - - '" :: :: :: :: - - -

HEMANGIOSARCOMA. = = = = = = = = = = = P
THROMBUS.
ANYLOIOOSIS. PERIVASCULAR.
NEnOSIS. :: :: ::: ::: ::: :: :: :: 2.= ======::~ 1+= =

GALULAIII'ER X A X X X X X A X X A A X X X X A X X A X X A
CHOLHITHISl.

SHEEN X = X X X X = X = X X = X X X X X X X
nMYLO(['OSIS. It= = = 2+= 2"=
HEMANGIOSARCOMA. = :: :: :: :: ~ :: ::: :: ~

<MASSI, HEMANGIOSARCOMA. = = = = = = = = = = = P

PANCF:EAS X = X X X X X X X X = X X X X X X X 1. X
'"CARCI"OM~. ISLET CELL. :: :: :: :: :: ::: :: :: :: = =====::0:: = = I

ATf;OPH'( • ::: ::: ::: ::: :: ::: ::: ::: :: :: :: :: :: :: :: :: :: :: ~ :: '"CYSHS), NOS. - -
ADENOMA, ISLET CELL. P
METAPLASIA, EOSINOPHILIC. - - - = = = \t=

IlEART = = x x x x = x = x x x x x x = x x x x X
THROMDOSIS. 30t- = = 3+= = = =
NECROSIS. = = = = = = = = Jt= =
MINERALIZATION, VASCULAR. = = = = = = = = = = = = = = = Jt=

~IDNEYS X = X = X X = X = = x x = x x = = x = x : X X
NEPHROPAIHY, CHRONIC. :: :: :: 2"'" :: :: :: 2f::- It: : Jt= = 2t= = =
AMYlOl(lOSIS. = 21= = = = 3/= 3t= = = = = 2/= = = 3t=

URINARY DLADDER = Xx = x x x x x = x = x MX X X = X M X X X
INFLAMMATION. ACUTE AND CHRONIC. = : = 2t= = = = :: :: -= :: :: :::
HYPERPLASIA, TRANSITIONAL CELL. 2/= = = = = = = = - - = - 2t=
MIHF:AllZAlION. 2+= ::: ::: :: ::: ::: ::: ::: ::: ::: :: ::: :: :: ::: :: ~ .. = ~

HINERALIZATION. TRANSITIONAL EPITHELIUM. - - - :: :: 2+= :.
NEMATODIASIS. ===:::==== f'

PROSTATE X X X X X X I X X X X X

(X)
(I)
(N)

NO SIGNIFICANl LESION RECOGNIZED
INSUFFICIENT IISSUE PRESENI IN SECTION
HOT PRESENT IN SECTION

IP) PRESENl (It I MI"IMAL
131) MODERAlf (1t)

~M) MISSING
IAI AUTOLYZED
(-) NOT RE~UIRED

1211 SLIGHT
~E'}ERE



CO-C~RCjNOGENICIT' OF FOUNPh, p~RrICULAT[5
SILICA AMP SILICA SANP SU~STITUTES

-------------- ----_.-----------
GROUP 1 ~AL[S

TESTES
ATROF'HY.
(RIGHTI, ATROrll'(.
ILEF 11, ATP.OF'HY,
SF'EF.II ORAfIULOM,

SEIIINAL VESICLES
INFLAIIIIATION, ACUTE~

STERNUII I RI8 JUNCTION

F[IIUR/~ONE IIARROIl
PECREASEP IIARROIl CELLULARITY.

tlASAL CAVITY
ARTI FACH 5),

OTHER
IIlEPIASIINAL LYIIPH NOPEI, INFLAHIIATION, OR~NULOIIATOUS.
(IIEPIASTINAL LYIIPH NOOEI, CRYSTALLINE OEfOSlrS.
(STOIIACH GLANPI; NO SIGNIFICANT LESION RECOONIZEO.

1 1 I I I I I I I 1 I 1 1 I
777 7 7 7 7 777 , , 7 7 7

"'l ......, 2 ~ ~ 2 2 2 2 2 2 2 2 2 : ~ 2 26 ~ ~ ; 77, 7 7 0 8 8 8 8 8 8 8 8 a 9
901 l 4 6 7 B ) 0 t ~ 3 4 ~ 6 7 B g 0

= x x x x = = x x = x = X
2t= = = = 3131= 2t- ~t::: :!+2tf' 7t:'fltH

x x x x x x x x x x x x x x x x x = X
He

X X, X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X II X X
H=

X X X XX X X X X X X X X
~ = ~ ~ ~ .::: .::: .::: = .::: .::: .::: .:::

- - - - -
=~==::::=====-=====

.::: .::: .::: .::: .::: .::: ~ .::: .::: .::: 0

P - - = - - - - I
'"

I xi
III
INI

NO SIGNIFICANT LESION RECODNIZEO
INSUFFICIENT TISSUE PRESENT IN SICTION
NOT PRESENT IN SECTION

IPI PRESENT lit) IIINIHAL
(31) HOPERATE (4tl

1111 "ISSING
(AI AUTOLYlU
(-, NOT REQUIREO

, IH) SLlOHT
SEVERE



CO-C~RCINOGENICITY OF FOUN~R' ~4RTICULnTEs
SILICA AND SILICA SAND SU~STlrurES

. ---------------------"-----
GRour: HALES

, 1 I
777
222
l' fI 9 999, , 6 7 B

"11111111
777 7 1 7 1 7 7 :

J :~ ] 3 3 J J j ] 3 J 3
o 0 0 Q Q 0 0 0 1 1 1 1
r''l,1~6"]B90123

N N N N N N N N N N N N N N

X~ X X X X X X X X X X X X

X X X X X

H X X H X X N
= :: :; .:; = :=- :::

.:; "" ::: "" :; :; :;

:; ::: ::: :; :::

XX X X X X X X X I X X X

o X X X X X X X X X X
Ito = = 0 0 = 0 = 0 0

:; :; :;:; :;:;:;:;:;:;:::

:; :; :; :; ::: ~ :; :; :; :; ::: :;

- - - - 0 - - - -

X X X X X X X X X X X
210 0

X =,x X XX X XX X = H 0 X
41 0 = = = JI= Jt=

::: :; :; :; .:; :; :; :; ::: :::

::: :; :; :; '= :: '" - -
:; :; ::: :; :; :; :; :; :; :;

:; :; :: ::: :: :; :; :; :; :;

H X X H MX H I X H X H
::: :; :; :; :; :: :; :; = :; :; :;

- - - - - =
:; :: ::: ::: ::: ::: :; :; - -

c X X X X X

SUIUSUfCUIIS
EDEMA. 5UDCUTANEOUS.
IIYf'ERKERAIOsIS.
ACAEIA5IS,
INFLAMMATION, CHRONIC.

MAMMARY GLAND

THIGH MUSCLE

SALIVARY GLAND

Mnlllil ~UL AR LH1F"H NOlIE
ECTASIA, SINUSOIDAL,
DILATATION, SIHUSOIDAL.
ERYTHROCYTOSIS,

SCIATIC NERtlE

fRAIN
INFLAMMATION. nCUTE.
MALACIA,
HEC~:OSI S.
HEMORRHnGE.

PITUIT ARY
VACUOLAII ON •

h[IF:ENAUi
AMYlOIDOSIS.
nDEHOMA, CORTICAL CELL.
HYPERPLASIA, CORTICAL CELL.
CARCINOMA, CORTICAL CELL.
ADENOCARCINOMA; CORTICAL CELL,

THYMUS
ATROF'HY.
CARCINOMA, ADENOSOUAMOUS, METASTATIC.
LYMPHOMA. MALIGNANT. HISTIOCYTIC.

STOMACH
HYfERPlASIA,

o X
ito

X y. X

2+::

(X) NO SIGNIFICAIIT LESION RECOGNIZED (M> HISSING
(I) INSUFFICIENT TISSUE PREsENI IN sECIION (A) AUTOLYZED
IH) NOT PRESENT IH 5ECIION (-) HOT REOUIRED

IP) PRESEN! (It) HINIHAL 12+1 SLIGHT
(3+) NOllERATE (H) SEVERE



CO-CARCINOGWICHY (IF FOUNE'RY PAF;f[CULATES
SILICA Am, SILICA SANEI SUBSTITUtES

--------------------
UROUI' 2 HALES

11111111111111111
7 7 7 7 7 777 7 7 7 7 7 7 7 7 7

2 ~ 2 2 2 2 2 2 J 3 3 3 3 3 3 3 J 3 3 3 3 3 3 3
9 , 9 9 9 9 9 9 0 0 0 0 0 ( 0 0 0 0 1 I 1 I I I
2 J q 5 678 9 0 I 2 ! 4 5 6 7 890 I 2 3 ~ 6

STOMCH (COtIlHlUEO)

INFLAMMAIION, ACUTF.
PAf'ILLOMA. = P
PIGMENTATION, POSTMURTEM.
ULrER (S).

OUQ[IENlIM X X A X A X A A X X X X A X X A X A X X = X
INFLAMMATION, CHRONIC. - - - - ::: :: :: :: ::- = ::: ::: ::: -:: "" =- 2t=

JEJUNUN X X X X A X A A X X X X A X X A X X A X = X
INFLAMMATION. CHRONIC. =: ::: :: :: :: :: :: :: :: :: :: :: ::: ::: :: ::: ~ :: ~ ::: 2.=,

X A X X A X = A II x x X A A X A A A ~ = = X A XrECUM
INFLAMMATION. ACUTE AND CHRONiC. - - = 3+= = - ~ = = ItH= =
CYSTIC HH'ERF'LASIA, CRYfT Ef"ITHELlUM. :: :: ::: :: :: :: ::; :: :: ::: :: ~ ::: ::: ::: ::: ::

I11FLAMMATIOtlr CHRONiC. = - - ::: :: :: =- :: :: :: :: ::: :: ::: :: =- ~ 2t=
EOEMA. SUBMUCOSAL.
(MASS), ABSCESS([Sl.

ILEUM X M X X A X A A X X X X A A X A X A H X = XA X x
.,
'"INFLAMMATEON. ACUTE ANO CHRONiC. = =======-=-=- :: :: ::; :: :: ::: :: ::::

INFLAHMATION, CHRONIC. :: :: :: :: :: ::: ::: ::: :: ::: :: ::: ::: ::; :: ::: :: = 2+=

COLON/RECTUM X X X X X X X A X X X X X x II
AO£NOCARCINOHA. :: :: :: ::: :: :: ::: :: :: :: :: - - -
INFLAMMATION. ACUTE AND CHRONic. = = = = = = = = = JI= = = = = = : : It=
CYSTIC HYPERPLASIA, CRYPT EPITHELIUk. :: :: :: ::: .::; :: :: :: It= - - -- -
NEMATODIASIS. = = = : = = = = = = = ~ = = = ~ F
INFLAHHATION. CHRONIC. ::: :: :: :: :: ========

HESENTERIC LYMFH NOOE = = x x x M = X X= x X H X I A X = X = X
WIPH:F'LASI A. 2+~ :: :: :: :: 2+= :: :: :: :: :: :: :: ::: ::: :: ::: 2+=
INFLAMMATION, ACUTE. = It= ::: :: :::: :: :: ::: :::0

INFLAMMATION. ACUTE ANO CHRONIC. :: :: :: :: :: :: :: :: :: 2+=
INfLAMMATION. FYOGRANULOHATOUS. - - - ====:: :=".-= H= - -
INFLAMHATIOH. CHRONiC. = = = = = = = = = = = = = = = = = = = = = It:
DEGENERATION, HYXOMAfOUS.
LYMrHOMA, MALIGNANT. HISTIOCYTIC.
ABSCESS (ES) ,

LARYNX X X X X : = X X X X X = X = X X X X c X
HYF'EP.f'LASIA • ~ = = = = = = = = = = 2f= = ~ = ~ = = ~ 2t

(Xl NO SIGNIFICANT LESION RECOGNIZED. ~M) MISSING
(II INSUFFICIENT TISSUE P~ESENI IN SECTION (AI AUTOLYZED
IN) NOT PRESENT IN SECTION I-I NOT REDUIREO

IPI PRESENT /ltl HINIHAL '(2t) SLIGHT
tJt' ~OIIERI<TE (4t) SEVERE



(Xl HO SIGHIFICAHT LESIOH RECO~NIZED IH) HISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
(HI NOT PRESENT IN SECTION (-) Nor REOUIRED

(F' FRESENT (Ill HINIHAL (21' SLIGHT
(31) MUDERATE (~+, SEVERE



I'll lJ,RCIt/OIJUliCllY OF FOUt/ORY F'ARIICULAHS
S[lICA Min SlllC,~ SAII[' SUOST! rUTE~i

--- --------_.... _-
GROUI' :. IIAU5

1111111111111111111111111
7 7 7 7 7 7 777 7 7 7 7 777 7 7 7 7 7 7 777
222 2 ~ 2 2 ~ 3 3 3 3 3 3 3 3 3 J J 3 J J 3 3 J
9 ? 9 9 9 9 9 9 0 0 0 0 0 0 0 0 001 I I 1 I I 1
~ J ~ ~ 6 i 9 9 0 1 2 J 4 5 t 7 9 q 0 I 2 J 167

1mIG Z BRmICIII-ArICAL (cmlTI NU[(I)

OyrERPLASIA, ALVEOLAR/~RONCH[OLAR. = = = = = = = = = It= = 0 = : 3t=
POLYPIS), ~RONCHIOLAR, EPIIHEL1AL. = = = P =
A[IEIIOCARC[ NONA. = = = = F'
HlfLAMHATIOII, ACUTE Alill CHROII[C. - . - ~ = = = = = .= Jt= =
CRYSTALLINE OEP05[T5 10 OIS1AL AIRWAYS. = = = = '" = '" = = It= It: : 3t=
INFLAMMAT[OIi. GRAIiULOMA10US. = = '" '" :- '" : = = ~t= ~ ~ ~ ~ ~ : : ~t:

CARCINOMA, SOUAMOUS CELL. = = = = :: = = = = :=F':=:
HEHA, ALVEOLAR. = - - -- -= = : = = = = = = = : 3t=
INFLAMMATION, HISTIOCYlIC.
CARCIIiOHA. ADEIIOSOUAHOUS.
IIIFLAHMATION, INIERSTITIAL.
VASCULI1IS, CHRONIC.
MELANOHA, HETASTAT[C.
COAGULAT[ON. INTRAVASCULAR.
PIIEUHONIA, ASPIRATION.

LUUG & ~ROII'CHI -AHGOUS "X 1. X X X X X X X = X = X X X X X X ..LEUKEMO[D REACTION. = t= = = - - = - - = = = = = = :: = - - '"HYPERPLASIA, ALVEOLAR/BRONCHIOLAR. = - - - - - = - - - - 3t: - -
I\OENOCARC IHOMA. : - - - = = = : = = = P =
INFLAHHATIOH. ACUTE AND CHRONIC. = - - - - '- : = = n= =
CRYSTALLINE DEPOSllS IN DLS1AL AIRWAYS. = .f: :: = - - = = = It: He 0

INFLAHMATION, GRANULOMATO~S. = = == - - = = = 41= = = H-
([IEM, AL'JEOLAR. : - - - - = ~ ~ = = = : : = = 3t=
INFLAMMATION, HIST[OCYTIC.
CARCINOHA, ADENOSOUAMOUS.
I1/FLAHM TI Oflt lIITERST III At.
VASCULIIIS, CNRONIC.
MELANOMA, MEIASTAT[C.
COAGULATION, IN1RAVASCULAR.
PIIEUIIOIIIA, ASPIRATION.

LUNG' ORONCHI-D[APHRAGIIATIC X X X = X 1- X X = X = X = X : X = X X
LEUKEMOID REAC110H. : t= = = = = - -- -- : =
HYPERPLASIA. ALVEOLAR/BROHCHIOLAR. t = - - = t=
A[rENOCARC I tIONA. = = P
INFLAMMATION, ACU1E AND CHRONIC. -- = Jt
CRYSTALLIIIE [IEPOSITS IN [IISIAL AIRWAYS. = 10 t = 1=
INFLAMMATION, GRANULOMATOUS. = t = = = = = = 41=
[[rEIIA. ALVEOLAR. 0 -- : = n=
INFLAMMA110N, HISIIOCYIIC.

IX) NO SIGnIFICAnT LESION RECOOIIIZE[I (Ill IIISSI~G

(I) INSUFFiCIENt TISSUE PRESENT IN SECTION (A) AUTOLYZED
(N) flOT PRESENT TN SECTlOrl (-, NOT f:EOUIf:[l1

IF') ['RESENT (It. HINlHAL 1211 SLIGHT
(3t) HOVER~IE 141. SEVERE



(0 CARCINOGENICITY OF FOUNDRY PARTICULATES
SILICA A~D SILICA SAND SUPSTITUTES

-----------------._---
GROUP : MALES

ili!I!I!I!III!II!I!!!!!!
7 7 7 7 7 7 7 7 7 1 7 7 7 7 7 7 7 7 7 7 7 7 7 7
2 2 2 2 222 2 3 J ] 3 ~ j J J 3 J J 3 3 3 3 J
9999 0 9990 0 0 0 0 0 0 0 0 0 ! I ! I I I
2 3 4 5 6 1 (1 9 0 1 7 3 " ~ 6 7 S 9 0 1 ~ J 1 6

LUHG I PRONCHT-DIAPHRAGMATIC (CONTINUEDI

CARCINOMA, ADENOSOUAMOUS.
INFlAMHATlON, lIHERSTlfIAL
CARCINOMA, ADENOSOUAMOUS, METASTATIC.
METAPLASIA, SOUAMOUS.
NEOPLASMISI, NOS.
VASCULITIS, CHRONIC.
MELANOMA, METASTATIC.
COAGULATIO~, INTRAVASCULAR.
PNEUMONIA, ASPIRATION.

LUNG , DRONCHI-C~RDIAC X ; X X X ; X X
LEUKEMOID REACTION. ; Jt; ; ; ;
ADENOCARCINOMA. - - - - P
INFLAMHATlON, ACUTE AND CHRONIC. ===:====:::: ; 3+
CRYSTALLINE OEPOSITS IN DISTAL AIRUAYS; :::: ~ :: = :::: :::: :::: :::: +; t ; +
INFLAMMATION, GRANULOMATOUS. ==-====== ; + ; ; ; ; " H' ,
CARCINOMA, SQUAMOUS CELL. ======== ; :: '; ::: = :::: :::: ~ I
EDEMA, ALVEOLAR. = :::: :::: = :::: = ; = : ; 3+; ; , '"INFLAMMATION, HISTIOCYTIC.
INFLAMMATION" INTERSTITIAL.
VASCULITIS, CHRONIC.
MELANOMA, METASTATIC.
COAGULATIO~, INTRAVASCULAR.
PNEUMONIA, ASPIRATION.

lI','ER X; X X X X X X X X ; X X X X = X ~.X = X " X
AMYlOIDOSIS. ~ ~+~ ~ ~ ~ ~ ~ ~ ~ 2+: ; = = 3+; 2+; , = It' ,
IIIFLAMMATJOlh GRANULOMATOUS.
HEMANGIOSARCOMA. :::: :::: :::: = :::: :::: :::: :::: = ::::
CYST{S), BILIARY. = = = :::: :::: :::: ======== 2+=
HYPERPLASIA, HEPATOCELLULAR. ::: :::: :::: :::: :::: ::: ~ :::: = :::: = :::: :::: :::: :::: :::: :::: = :::: 2+=
NECROSIS. = :::: :::: :::: :::: :::: = ::: :::: :::: :::: :::: :::: :::: :::: ~ :::: ;: :::: ::::
MACROPHAGES, CENTRILOBULAR. = = ::: = :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ~ ~ :::: :::: :::: 2+~

LEUKEMIA, GRANULOCYTTC.
LYMPHOMA, MALIGNANT, HISTIOCYTIC.
HYPEREMIA.
ANGIECTASIS.

GAllBLADDER A X A X A AA A X X X X X A X A ~ A A H A X A X H

SPLEEN X = X X X X X X X X = X X = H H X ; X X - - X

(Xl NO SIGNifiCANt LESION RECOGNIZED lH) ~ISSING
(I) INSUFFICIENT TISSUE,fRESENT IN SECTION (A) AUTOLYZED
(Nl NOT PRESENT IN SECTION (-) NOT REOUIRED

(f) PRESENT (Itl MINIMAL (2.l SLIGHT
13t) MODERATE ~411 SEVERE

J



CO-C~NCINOGENICITY OF FU~NDRY PARTIC~LATES
SlLIC~ ~ND SILICA SAND SUFSTITUTE9

-----------------
GROUr ~ MALES

11111111111111111111
777 7 7 7 7 177 7 7 777 7 7 777

2 2 2 2 2 ~ 2 J 3 3 3 3 3 3 J J J J 3 333
Y 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 1 III
~ T ~ 5 6 7 S q 0 1 2 3 ~ ~ 6 7 8 9 0 t ~ 3 ~

2t= = = = = = = = It= = ===3t=·'~I'
- - - - - =

P

X = X X = = X X X = X = 0 X K 0 X X X X
2t= = 2tlt o = 0 3to.lt3t= = Ito 0 0 r ~tlt=

3t~ 2+=

X X X X X X X X X X X X X = X X X 0 X X X X X X X
= = = = ~to

2+= -

X X X X X X X X X X X X X X X = X X X X
:: :: :: :: :: :: :: :: :: - - = = 2t o

X X X X X X X X I X X X X X XX X X X X X X X X X

x X X X X X X = X X X: = ~ :: :: :: = = = :: ::
It=

X = X K K X
2+=

I
'0

H'

X c

X = X
2+~ 2+=

I to

X A

X

K
3t=

A X X A
X =X

2+=

K = X
2t= ~t=

It= =
2+-""

A X I

X M

X = = 0 X
.:: .::: 2.. :::
2t1 t=2+=

x = X
3t=

X X X

SPLEEN (CONTINUED)

~MYlOIDOSIS.

INFLAMMATION, ORANULOMATOUS.
HEMANGIOSARCOMA.
SARCOMA, NOS.
LEUKEMIA, GRANULOCYTIC.
HEMATOPOIESIS, EXTRAMEDULLARY.

PANCREAS
AMYLOIlIOSI S.
ATROPHY, ACINAR.
LEUKEMH" GRMlULOClTIC.
CYST(S), DUCTULAR.

HEART .
MINERALIZATION, VASCULAR.
THROMFOSIS.
CARCINOMA, SQUAMOUS CELL, METASTATIC.

KIDtlEYS
AMYLOIDOSIS.
NEPHROPAIHY, CHRONIC.
PYELITIS, ACUTE.
DILATAT ION. TUBULAF:.

URII/ARY FLADDER

PROSTATE
II/FLAMMAIION. ACUTE •.
INFLANMAIION. CHRONIC.

1£51£5
ATROPHY,
DEGENERAlION.

SEMINAL VESICLES
INFLAMMATION. ACUTE.
INFLAMMATION, ACUTE. PERIADENAL.

STlRNUM &RIB JUNCTION
INFLAMMATION, PERIOSSEOUS, ACUTE AND CHRONIC.

FEMUR/FONE MARROW

(Xl NO SIGNIFICANI LESION RECOGNIZED IH) HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYZED
(HI NOT PRESENT IH SECTIOH 1-) NOT REQUIRED

(F') n:EaNT lit) MINIMAL l2tl SLIGHT
l3t) MODERATL (4tl SEVERE



"ASAL CAVIIY
I"FLA~"ATION, ACUTE.
ARTIFACT!S).

OTHER
(~EPIASTINAL LYMfH NOPEI, HECROSIS; "
(~EDIASTIHAL LV~PH NOPEI, CRYSTALLINE DEPOSITS.
{MEDIASTINAL Ly~r" NODEI, INFLAHHATIOH, GRAHULOHATOUS.
(FRONCHIAL LYHPH NODE), INFLAHHATION, GRAHULOHATOUS.
{FRONCHIAL LynPH NODEl, CRYSTALLINE DEPOSITS.
(nEDIASTINAL LYMPH NODE), INFLAHHATION,
GRANULOHATOUS, ACUTE.

IMEDIASTI"AL LynPH NODEl, "ELANO~A.

3t~

3+= 2t
31

1=
t=

(Xl NO SIGNIFICANT LESIOH RECUGHIZED (HI MISSIHO
(I) INSUFFICIENT TISSUE PRESENT IH SECTIOH (A) AUTOLYZED
(H) NOT PRESEHI IH SECIIDN " (-I HOT REQUIRED

!Pl PRESEHT lltl ~IHI~AL (2'1 SLIOHT
1311 HODERATE 14+) "SEVERE

~

I

'"



(XI N9 SIGNIFICANT LESION RECOGNIZEP . (HI HISSING
(I) INSUFFICIENT TISSUE FRESENT IN SECTION (AI AUTOLYZED
INI NUT PRESENT IN SECTION (-) NOT RFOUIREV

(F) FRESENT (II) HINIHAL . (21) SLIO"I
(JII MOPER ATE (4+1 SEVERE



CO-CARCINOGENICIIY OF FOUNORY P~RIICUL~lES
SILICA AND SILICA SAND SUOSII1UTES

------------------------
IJROUF' 2 MLES

I I I I I I I I I I I I 1 I I Iii 1 I I
7 7 7 7 7 7 7 7 7 7 7 7 7 7 777 7 7 7 7
J J J J 3 3 J 3 3 3 3 J 3 3 3 3 3 3 J J J
1 1 2 2 2 2 ~ 2 2 2 3 J !. j j 3 3 J J J 4
B 9 2 J 4 5 6 7 B 901 ~ J ~ S 6 J 3 ~ 0

STOHACH (CONTINUED)

INFL~HH~TION. ~CUTE. :: .:: .:: .:: = = = ::::' 2t=
PAf'lllOHII, = .:: = = :: :: :: :: :: =
PIGHENT~lION. POSTHOR1EN. = = = = = = = P = = = - - - F'ULCERt S) , :: .:: :: = = :: .:: :: = = :: = :: :: :: :: :: = 2-1-::

DUODENUN X X X X X X X X ~ X ~ A X X ~ X N A ~ ~ A X
INFL~HH~TION, CHRONIC, .:: = :: .:: = :: = :: = :: :: :: :: = = .:: :: :: :: -

JEJUIIUH X X X X X X X X X X A y. X X ~ ~ X A A A A X
INFLAHMATION, CHRONIC.

CECUH X A X X X = X A X XA = A X A A A A A X
IIIFL~HMflOtl, ACUTE AND CHRONIC, :: ~ ~ :: :: 2+= :: :: .:: = :: :; = = :: =
(YSliC HYPERPLASIA, CRYPT EPI1HELIUH. .:: :: :: "" :: :: :: = :: :: :: :: :: :: :: :: 2.=
INFLAHHATION. CHRONIC. :: :: :: :: :: :: :: :: :: :: = :: :: :: :: ::: 2+=
EDEHA, SUOMUCOSAL. = = = = = = = = = = = Jr= = = = = = = =

'"(HASS), nOSCESSIES), = = = = = = = = = = = = = = = P = = = -

lLEUH X X X X X X X X A = A X X X A H A A n A • v J,
INFLAHMATION, ACUTE AND CHRONIC. = = = = = = Jt=
IHFLMMIION. CIfRONIC.

COLON/RHlUH X X X X = X X X X X A X X = A A A A A
A!IENOCARC INONA. = = = = P
INFLAHMATION. ACUIE AND CHRONIC. :: :: :: :: ::
CYSIIC HYPERPLASIA, CRYPT EPITHELtUH; = = = = = = = = = = = = = It=
NEHATODIASIS. = :: :: :: :: :: :: :: :: :: :: :: :: :: ::
INFLANNATION, CHRONIC, = = = = 2t" = = = = = = = = = :': :: 2+=

HESENTERIC LYHF'H HODE = I I M X = = X X X X X X X = H A X X X X
HYf'ERF'LASIA. 2+=
INFLAHHATION, ACUTE,
INFLAHHATION. ACUll AND CHRONIC.
HlFLAHHllT I 011. PYOGRANUL ONA1OUS,
INFLAHMAIION, CHRONiC.
DEGENERATION, HYXOMATOUS. = - - 4t=
LYMPHOMA, MALI6NANl, HISTIOCYTIC. = = = = = = P
AOSCESS(ES). = = = = = = = = = = = = 41= = P =

LARYNX X X X X X X X X X = X X X X X X X
HYPERHASIA,

(X, NO SIGNIFICANT LESION REC06UIZED (H) MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (AI AUTOLYZED
INI NOI FRESENT IN SECTION (-) NOI REOUIRED

(F) PRESENT (Itl MINIMAL (2t) SLIGHT
!Jtl MO~ER~lE (4tl SEVERE



CO-CAHCIHOGENICITI OF FOUNDHI PAHTICULATES
SILICA AHD SILICA SAND SUFSTITUTES

- ------ ----------
nr.;nOf' 2 MALES

1 1 1 1 I I I I 1 I I I 1 1 Iii
777 7 7 7 7 7 7 7 7 7 7 7 7 7 7
3 3 J 3 3 3 3 3 3 J 3 3 333 333 3 3
2 2 ~ 2 i 2 2 2 J J J J 3 3 3 3 3 J ~ ~
2 J ~ 5 6 ' e 9 Q 1 2 J 456 7 B q 0 1

LARYHX (COHTINUEO)

INFLAMMATION, ACUTE.
POLYPISI, EPITHELIAL,
EDEHA. :: :: :: :: :: :: :: :: 2+=

TRACHEA X X X X X X = X X X A X X X X X M = X X X X
POLIPlS), EPITHELIAL. = = = P = = = = - - - -
INFLAMMATION, ACUTE AND CHRONIC. :: :: :: :: :: :: :: :: :: :: :: :: :: :: = :: ~ 2f= ::

THYHOID K X X XX X X X X X I = X X A X X I X X X X
AMYLOIDOSIS, :: = :: :: :: :::; - - P =
CISTlS), FOLLICULAR.

PARA IIIYRO III X " " X X X X X X X " " " X II " " = X X "HYF'ERHASIA. :: :: :: :: :: :: :: :: :: :: :: :: :: :: ::

PROLIFERATION, CELLULAR, NOS. :: :: ~ :: :: :: :: :: :: :: :: :: :: :: :: :: :: 2+= :: ::
2ESOF'HAGUS X X X X X X X X X X X X X X X X X X X X Y. Y. 0

'"LUNG & FRONCHI-LEFT =-= = X y. X X = - X
LEU~EMOIO REACTION. :: :: :: :: :: :: :: :: :: ::

HYPERPLASIA, ALVEOLAR/FRONCHIOLAR. - - - - = HIt=
POLIPlS), FRONCHIOLAR, EPITHELIAL. = P
ADENOCARC ItIOM. - -
INFLAMMATION, ACUTE AND CHRONIC. 2t=
ARTIFA[TlS).
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
IIIFLAMMATIO/I. GRAIIULOMTOUS. = :: :: :: :: :: 2.=
ADENOMA. :: :: :: :: :: :: :: :: :: :: ~ ~ ::

CAHCIIIOMA, SOUAMOUS CELL. :: :: :: :: :: :: = = = = c = P
EDEMA, ALVEOLAR. =
INFLAMMATION, HISTIOCYTic. t=
CARCINOMA, ADENOSOUAMOUS. P P
INFLAMMATION, IIITERSTITIAL. = t=
IIEOPLASMIS), 1105. = =
VASCULITIS, CHRONIC. = = t
MELAIIOMA, METASTATIC. = =
COAGULATION, INIRAVASCULAR. = - - 2t=
PNEUMONIA, ASPIRATION. - = :: :: :: :: :: :: = :: 2t

LUIIG I BRONCMI-APICAL
LEUKENOID REACTIOII,

(Xl 110 SIGNIFICANT LESION RECOGNIZED (MI MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYZED
(Nl NOT PRESENT IN SECTION _ I-I 1101 REQUIRED

IPI PRESENT (Itl "INIMAL 12tl SLIGHT
13t) MODERATE (4+) SEUERE



CO-CARCINOGENICITY OF FOUNDRY PARTicULATES
SILICA AII[I SILICA SAN[I SU~SIITLI1ES

GROUP 2 MALES

I I I 1 I I I I 1 I I I 1 I I I I
7 7 " ' 7 7 7 7 7 7 777 7 1 7 1
3 J 3 ~. 3 3 3 3 3 J 3 J 3 3 3 J 3

I I ' ., 2 2 3 J 3 J J J J 3 J 3 4
8 ~ 3 ~ 6 8 V 0 I ;' '4~61890

LUNG I BRONCHI-APICAL (CONTINUED) i

HYFERPLASIA, ALV[OLAR/~RONCHIOLAR.

POLYPIS), fRONCHIOLAR, EPITHELIAL.
A[IENOCARCI HOM.
INFLAHIIATION, ACUTE AIID CHRONIC. = 2+=
CRYSTALLINE DEPOSITS IN DISTAL AIR~AYS. - -
INFLAIIHATION, GRAIIULOIIATOUS. - - - - = = = = = = 2t=
CARCINOHA, SOUAHOUS CELL. -=: = = ::0 :: = = = = = ~ = = = = = = = o ,

EDEIIA, ALVEOLAR.
INFLAHIIATION, HISTIOCYIIC. 3t~

CARCIIIOIIA,-AOENOSOUAilOUS. ~ P
IHFLAHIIATION, INIERSTITIAL. =. ~ ~f=VASCULITIS, CHRONIC. " " " " ~ ~ " 3t,
MELANOHA, METASTATIC. - - . - - , P -
COAGULATION, INIRAVASCULAR. = =~ = = = = = = = = = = - = - 2+- ~
'NEUHONIA, ASPIRATION. , = , ,., , , , , = = = , , = = , 4t~ 2t

.....
LUIIG ! ~RONCHI-AZT~OUS = = = X X~ X X X = X = = X X X ' X Yo X = N

I
LEU~EMOID REACTION. = = = = = :: = - - - - ======== -0

HYPERFLASIA, ALVEOLAR/BRONCHIOLAR. = = = = = = , , , It'
ADENOCARCIHOHA. - .:. -
INFLAMMATION, ACUTE AND CHRONIC. = 2t,
CRYSTALLIHE DEPOSITS III DISTAL AIR~AYS. - - -
INFLAMMATION, GRANULOMATOUS. = = = = = = = = = = = = 2+=
EDEMA, ALVEOLAR. - -
INFLAMMATION, HISTIOCYTIC. H=
CARCINOMA, ADENOSOUAHOUS. ' , = ~ P
IIIFLAMMAIION, INTERSTITIAL. ' 0 2to
VASCULITIS, CHRONIC. - - - - - - ~ , , 3t,
IIELAHOMA, METASTATIC, = = = = = = = = = = ,
COAGULATION, INTRA~ASCULAR. = = = = = = = = = = = = = = = = 2+=
'NEUHONIA, ASPIRATIOH. = = , , , , " " = = " " 0 " " = " 4t= = " 2+

LUNG I DRONCHI-DIAPHRAGMiTIC = = = = X = X X X X = , , X ' X = = XX X
LEUKEMOID REACTION.
HYPERPLASIA, ALVEOLAR/~RONCHIOLAR.

ADEIIOCARC IIIOHA. = = = = = " = = = = = = , = P
INFLA~MATIOH, ACUTE AND CHRONIC. 2t~

CRYSTALLINE DEPOsiTS IN DISTAL AIRUAYS. - -
IIIFLAHHAII0N. GRAHULOHATOUS. ~ ~ = = = = = = = = = 2~=
EDEMA, ALVEOLAR. =
INFLAHHATION. HISTIOCYTIC. t=

(XI NO SIGNIFiCANT LESION RECOGNIZED (H) MISSING
(II INSUFFICIENT TISSUE FeESEliT IH SFCTION IAI AUTOLYZED
(N) NOT FRESEHT I~ SECTION (-) NOT REOUIRED

(Fl FRESENT (It) MINIHAL (2') SilGHT
(It) HODERATE (4t) SEVERE



eXI "0 SIG"IFICANT LESION .ECOGNIZE~ CHl HISSING
(Il INSUFFICIENT TISSUE FRESENT IN SECTION CAl AUTOLYZEO
(N) NOT FRESENT IN SECTION (-) NOI REOUIRE"

(F') F"F:ESEtlT (If) HINIHAL (21 l SLIGHT
(H) HOI'ERAfE (4t) SEVERE



SPUEtI (COtlT I1IUH)

~MYLOWOSIS. _
INFLAHHATION, GRA"ULOMATOUS.­
HEMANGIOSARCOMA.
SARCOHA, NOS.
LEUKEHIA, GRANULOCYTIC.
HEHATOPOIESIS, EXTRAHEPULLARY.

HHCREAS
AHYlOWOSIS.
ATROPH~, ACIHAR.
LEUKEHIA. GRANULOCTTIC.
CTST(S), ~UCTULAR.

HEART
HINER~LIZATION, VASCULAR.
THROM90SIS.
CARCINOMA, SQUAHOUS CELL, HE1AS1ATIC.

iiI [lIlEYS
AHYlOIDOSIS.
NEPHROPATHl. CHRONIC.
PYELITIS, ACUTE.
[lILATATION, TU9ULAR.

URINART 9LADllER

PROSTATE
INFLAHHA1ION, ACUTE.
IIIFLAHHATIO", CHRO"IC.

IESTES
ATROPHY.
DEGENERATION.

SEMltlAL VESICLES
INFLAHHA1ION, ACUTE.
INFlAHHATlON, ACUTE, F'ERIADENAL

STERNUM I RI9 JUNCTION
ltIFLAHHATI 0", PER IOSSEOlIS, ACUTE AND CHRON IC.

FEMUR/90NE HARROW

(Xl NO SIGNIFICANT LESION RECOGNIZED (HI HISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTGL~ZE~
("I NOT PRESENT IN SECTION 1-) HOT REOUIRED

(PI PRESENT (It) HINIMAL (2t) SLIGHT
(J'I HOPERAfE (4') SEVERE



NASAL CAVITY
INFLAMMATION. A~UTE.
ARTlFnCTtSl.

OTHER
(M[~IASTIMAL LYMPH HODEl, NECROSIS.
(MEDIASTINAL LYMPH NODE), CRYSTALLINE PEPOSITS.
(HElIIASTlNAL LYMF'H NODE), INFLAHHATlON, GRMIULOHATOUS.
(BRONCHIAL LYMPH HOPE). INFLAMMATION. GRANULOMATOUS.
IBRONCHIAL LYMFH HOPEI, CRYSTALLINE PEPOSITS.
(MHIASTIIIAL LYMPH NOOEI I INFLAMMATION,
GRANULOHATOUS. ACUTE.

- IMEPIASTIIIAL LYMPH HOPEI, MELAHOMA.

x X X X X X X X X X A

2+=
F

X X ~

F

(Xl NO SIGNIFICANT LESION RECOGHIZED Inl "1551NO
(I) INSUFFICIEIIT TISSUE FRESEHT IN SECTIOH IAI AUTOLYZED
(H) HOT PRESENT III SECTION (-I MOT REOUIRED

IF) FRESENT lit) MINIMAL 12tl SLIDHT
fJil MOPERATE 14t) SEVERE

~
I

'"



CO-CARCINOGENICITY OF tOUNORY PARTICULATES
SILICA AND SILICA SAND SUP-STT1UTES

--------
GROUP J MAlES

I I I I I I I I I 1 I I I 1 I I 1 1 1 1 1 1 1
7 7 7 7 7 7 7 7 7 I 717 7 7 7 7 7 7 7 777
J J J J J J 3 3 3 J ] 3' J 3 3 3 3 J ] J 3 3 3 3
4444~44455 J 5 5 5 5 556 6 6 6 6 6 6
2 3 4 5 6 7 8 7 0 1 J 1 5 ~ 789 0 1 2 J 156

\ SKIN/SUP-CUTIS X = ~ X X X X X = X = X X M X = X X X f. f. f. y Y. Y.
EDE~A, SU8CUTANEOUS. = H= = :: :: 2+= F' - -- .-
PERITONIIIS, ACUTE. = :: = :: :: = - - - - - = 2"=HYPERKERATOSIS.

~AH~ARY GLAND N H N H H H N N N N N H N N N N N N N N N N N N N

THIGH tllJSClE ~ X ~ ~ ~ ~ ~ ~ X ~ = ~ X ~ X ~ X X X X ~ X X X
INFLAtltlA110N, ACUTE. = :: :: = = :: = :: = = 2~=

SAlI'.'ARY GLAND X X X X X X X X X X X X X X X X X X X X X X
~ANDIP-ULAR LYMPH NODE X X X X X tI X X X X X A X X X X X " X X X X X " X

ATROPHY.
DILATATIOH, SINUSOIDAL.
S!VEROSIS.

SCIATIC NERVE X X X X X I X X X X X X X X X X _ ....
~

8RAIN X XX X X X X X X X X X X X X X X X X X X X X X X I

'"
PI1UIIARY X X X X X X = X X X X A X M ~ X K X X I X X X X X

CYSTtS). = = = = = = 4+=
NYPERPLASIA, BASOPHILIC.

nIlRENALS X = = ,A = X = = = A X 0 = = = = = X
AMROI 00515. 4+= = 4+1+= 2+4+= J+= = 1+2+31= = 2+ 0 = = = = 2+
MROPHY. - - -
CARCINOKA. CORTICAL CELL. = = P
HYPERPLASIA, CORTICAL CELL. :: ::: ::: :: :: = = = ::: 2+= = ::: :: :: :: 2f2+= = :: Jf=
ECTASIA, SINUSOIDAL.

THYtlUS K X tI " = tI X " X X " X X X " = I X " " " tI tIA1ROPHY. = = = = = = = = = = = = = = = 3+=
("EDIASTUIAL LYtlPH NODEI, ORANULAR DEPOSITS. = = = = 31=

STOMCH X X X AX 1 X X X = X A X = I X A X X X A = X X X
IIIFLAtltlATI Ollr ACUTE. :: :: :: :: :: :: :: :: :: :: = - 21=
HYPERPlASIA. = = ~ ~ ~ = = ~ ~ 21~

POLYP(SI, EPITHELIAL. = :: :: ::: :: :: :: ~ :: :: ::
PROLIFERATION, SUBMUCOSAL. = :: :: :: :: :: = = :: :: :: :: :: :: :: :: :: :: :: :=- 2+=

DUODEtIU" X A X A X X X X X X A A X X X = A A X X A X X X A

(X) NO SI6NIFICANl LESION RECOGNIZED (til tllSSING
(Ii INSUFFICIENT TISSUE'PRESENT IN SECTIO~ IAI AUTOLYZED
INI NOT PRESENT IN SECTION (-I NOl REOUIRED

IP) PRESENT , I111 "INI"~, ,(2+), SLIGHT
(3+) MODERATE (41) SFVERE



CO-CARCINOGENICITY OF FOUNDRY PARTICULATES
SILIC~ AND SILICA S~ND SUBSIIIUTES

----------------------------
GROUI" 3 HALES

111111111 1111111111111
777 } 7 7 7 l 1 7 7 7 ] 7 7 7 7 7 7 7 7 7

3 3 3 J 3 J 3 3 3 3 J J J 3 l 3 3 J 3 3 J 3 3
4 4 4 4 4 4 4 455 ~ 5 5 5 5 5 5 b 6 6 6 6 6
2 3 ~ ~ 6 ! U 9 0 1 j 156 ! B 9 0 t 2 J 4 5

ItUOrlEtlUM (CONT IIIUED)

SEROSITIS, ACUTE. - - - - •••• = 3t=

JEJUNUM X A X A X X X X X X AA X X X X A A X X ~ X X X

CECUM XA X A A X X X X A A X X X • A A X = A X X A
INFLAMMATION, CNRONIC. • •• = = •••••••••••••• 21· •• 21-
INFLAMMATION, ACUTE. •••••• = - - = •••••••
CYSTIC HYPERPLASIA, CRYPI EPIIHELIUM. • •••••• : : •• : : = = = : •• 21=
NEMATODIASIS. . - - .: = P
INFLAMMATION, ACUTE AND CHRONIC. = • = = • = =
(LARGE INTESTINE), ADENOCARCINOMA. • ••• : = ••• = = = P =
'!EMOF:RHAGE. " • = = = = = = : = = = = •• = = • = 21= -

ILEUM • A X A X M X X X X A A X X X A A A XX A X X X ~
INFLAMMATION, CHRONIC. 2t·

COLON/RECTUM X A X A X X X X X X A X : : X A A X X A X X X X
CYSTIC HYPERPLASIA, CRYPT EPITHELIUM. ; • " = II' = • : = : : = • 11= ••• = • • • • • ~
NEMATODIASIS. • •••••••• = = - = P = = ••• = • = = = 7
INFLAMMATION, ACUTE AND CHRONIC. • ••• = •• = = •• = •• 21' •••• = • • • ~

FIBROSARCOMA. • =: ..... : : : : : : = • = P

MESEMTERIC LYMPH NODE • X X X X X X X X X X A X X = • A X X X MIX X X
INFlAMMATION, CHRONIC. 21: : : • : • • • • = It= =
nTPERI'LASIA. • : ••• : : : : • = = = •• 21=
INFLAMMATION, ACUTE AND CHRONIC.
ERYTHROCYTOSIS, SINUSOIDAL.

LARYNX X X X X X M X X X : X • X X X X X : X X X X X X X
ItIFLAMMATlON, ACUTE, - - - •• •• : = = = = : • 1':
NECROSIS. • : • : : • = = = 11=
NEOPLASMlS), NOS. = = - = •••• = = P

TRACHEA X X X X X X X X X X X AX = X
DYSPLASIA, MUCOSAL. = • = • = ••• = •• = = 21=

THYROID X =,X X X M X X X X • A 1 X M X X X X X X X M
AMYLOIOOSIS. 2t= = = •• = = = 2t·
CYSTIS), FOLllCULAI:, = • = = = = = = = = = =

PARATHYROID HX X M MHX X X X M MM X M X II X M X X X II

(XI NO SIGNIFICAHT LESION RECOGHIZED (MI HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTIOH IAI AUTOLYZED
(H) Nor PRESEHT IN SECTION .. (-I NOT REOUIRED

(PI FRESEHT lItl MINIMAL (21) SLIGHT
~31) MODERATE (41) SEVERE



ESOPHAGUS

LUNG I BRONCHI-LEFI
CRYSIALLINE DEPOSIIS IN BIST~L AIRWAYS.
COAGULATION, ,INTRAVASCULAR.
THRO~BOSIS. ARIERIAL.
INfLAMMATION, PROLIfERATIVE.
1IIFlA~IlA110N, GRMIULO~ATOUS.
HEMORRHAGE.
IHfLA~MATION. HISIIOCYTIC.
~INERALlZAlION .

LUNG I BRONCHI-APICAL
CRYS1ALlINE DEPOSITS IN BISlAL AIRW~YS.
COAGULATION. IIITRAVASCUlAR.
lHROMBOSIS, ARTERIAL.
INfLAMMAlION, PROlIFERA1IVE.
INFLAMMATION, GRANULOMATOUS.
IIEMORRHAGE,
INFLAMMAIION. HISTIOCYTIC.
MItIERALI ZAT ION.

LutlG I BRONCHI-AZYGOUS .
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
COAGULATION. INTRAVASCULAR.
THROMBOSIS. ARlERIAL.
INFLAMMATION. PROLIFERATIVE.
INFLAMMATION. GRANULOHATOUS,
HEMORRHAGE. ,
INFLAMMATION. HISTIOCYTIC.
MINERALlZAlION.

LUHG I BROHCHI-DIAPHRAOMATIC
CRYSTALLINE DEPOSITS IN DIS1AL AIRWAYS.
COAGULATION., INTRAVASCULAR.
lHROMBOSIS, AR1ERIAl.
INFLAMMATION. PROLIFERATIVE.
INfLAHHAIION, GRANULOHATOUS.
HE~ORRHAOE.

INFLAMMA1ION, HISTIOCYliC.
IlIITERALlZATlON.

LUNG I BRONCHI-CARDIAC

x X X X X X~ • X X X I I X I I X X X X • X X X X

JfJt2fJf2f21= 2f2f2f3f2f21' 2121313f2f31212f2f312+
2t=

2f=
31= =
:: 2+= ::

JtJt1tJl2f1t= 1f1t2f31112t= 2t2f3f31213t1t1f1lJf1t
2t~

2f=
3t= =

2+:'

3t3fl1311f2f= 212f2t3t212t= 2t2tJf312fJf2f2f213f2f
2.;

2t:
3f= =

2f=

J13f1f3t1t2f= 2f212f3f2f2f= 2f1F3t3f2t3f2t2t2t312t
2t=

2-t-=
]f. =

2+=

....
N
I

'"

(Xl NO SIGNIFICANT lESION RECOGNIZED iHI MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AU10LYZED
IH) NOT PRESENT IN SECTION. 1"1 NOT REOUIRED

~r) PRESENl IiI) MINIMAL (2tl SLIGHI
(Jl) MODERAfE (~Il SEVERE



CO-CARCINOGENICITY OF FOUNDRY FARTICULAIES
SILICA AND SILICA SA~D SU~STITUTE5

------ ------------------
GROUF 3 MALES

111111111111111111111111
77717 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

3 3 3 3 3 J j j 3 3 3 3 j 3 3 3 3 3 3 3 3 3 333
4 4 4 4 4 4 4 4 555 5 5 5 5 5 5 5 6 6 6 6 6 6 6
2 3 4 5 A 7 890 I 2 J 4 5 6 7 8 Y 0 1 2 J 4 5 6

LUNG &~RONCHI-CARDIAC CCONTINUED)

CRYSTALLI~E DEPOSITS IN DISIAL AIRWAYS.
COAGULATION, INTRAVASCULAR.
THROMDOSIS, ARTERIAL.
INFLAMMATION, FROLIFERATIVE.
INFLAMMATION, GRANULOMATOUS.
HEI10RRHAGE.
INFLAI1I1ATION, HISTIOCYTIC.
I1INERALIZATION.

LIVER
(HEDIAN LO~E), CYSTIS), ~ILIARY.

AHYLOll'OSIS.
INFLAI1MATION. ACUTE.
NECROSIS.
CYSTlS), ~ILIARY.
ADHESIONS ~ETWEEN LATERAL AND HEDIAN LOUEs.
MACROPHAOES, CENTRILODULAR, PIGHENTED.
HYHREHIA.

GALL8LADDER
CHOLElITHlS) •

SPLEEN
AnYLOIDOSIS.
HEI1ATOPOIESIS. FXTRAHEDULLARY.
HEHATOF·OIESIS.

PANCREAS
CYSTCS), DUCTULAR.
VACUOLATION.

HEART
THR0I180SIS.
VAlVULITIS, CHRONIC.

KIDIIEYS
NEFHROPATHY. CHRONIC.
AI1YlOIDOSIS.
INFLAI1HATION. ACUTE.
DILATATION, TUPULAR.
INFAIlCHS).

3.3+2.3+2.2+= 2.~t2t3t2+2t: 2t2t3.3+2tJt2+2+2+Jt2+
2+=

2+==-
J1= =

2+::

. ;
(X) NO SIGNIFICANT LESION RECOGNIZE~ .. lHI HISSING
(1) INSUFFICIENT TISSUE FRESENT IN SECTION (AI AUTOLYZED.
(N) NOT PRESENT IN SECTION . 1-) NOT REOUIRED

(P) PRESENT lit) HINIHAL 12+) SLIGHl
(31) HODERATE (41) SEVERE



(XI NO SIGNIFICANT LESION RECOONIZED IMI MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION CAl AUTOLYZED
(NI NOT FRESENT IN SECTION C-) NOT REOUIRED

(FI FRESENT llf' MINIMAL (2fl SLIGHT
(3fl "O~[RAT[ (~f' SEVERE



IHI HISSING
CA) AUTOL Ylrp
(-) NOT REQUIREO

I2t I SLIGHT
SEVERE

(Xi
til
eN)

NO SIGNIFICANI LESION RECOGNIZED
INSUFFICIENT TISSUE FRESENT IN SECTION
NOI FRESE NT IN SECTION

(PI PRESENT Cit) MINIHAl
(3tl HOOERATE (4tl



CO-CARCINOGENICITY OF FOUNDRY fARTICULATES
SILIIA AND SILICA SAND sUtsTlrUTES

--------------.--------
GROUl' J tlAUS

111111111111111111111111
177 7 7 7 7 7 7 7 7 7 7 ) 7 7 7 777 777 7
J ~ 3 J J l J l l J J J l J J J J J J 3 333 J
66677 ~ 7 ~ 7 777 7 r B B B 8 B 8 8 e B ,
7 B ? 0 1 2 J ~ ~ 6 789 0 1 1 3 ~ ~ 6 7 S 9 0

DUO~ENUti (CONTINUED)

5EfDs1115. ACUTE.

JEJUNUti X A X X X X X X A X X A X X A.X X X y X
(ECllti X A A X X X = X A X X = X X A A X X X X A X X A

ItIFlAIlIlAlIOII, CHRO/llC. = :;: :: :: = = = = = = = = =
INtLAtitiATION. ACUTE. . - = = = = = = = ~I=
CVSTIC HYPERfLASIA. CRypr EPITHELIUti.
NEtlATODIASIS.
INFLAlltiATION. ACUTE AND CHRO~IC. = = = = = 41=
(LARGE INTESTINE), ADENOCARCINOtiA. =- ::
HEtiORRHAGE • =

ILEUti XA X X X X X X AX X A X X A X X X X X A X X A
II/FlAHHAlIDlI. CHRONIC.

COLON/RECTUM X X = X X X X = A X X A X X A X X X X X A X X A
CVSIIC HYPERPLASIA, CRVPT EPITHELIUM. = = = ::: ::: ::: :: 2+= = ::: ::: ::: ::: ::: ::: = :: ::: = ::: ::: ::: ~

HEtlATOI'!ftSIS. = = P = = = = = = = = = = = = = = = = ....
- ,

INFLAtitiATION. ACUTE AND CHRONIC. = = = = = = = 2+= = = = = - = = = = = = = = - - <0

FI BF:OSARCOIIA.

MESENTERIC LYMEH NODE X X I X X X X = X X I = X X X X M X X X = X = A
INFLAMMATION. CHRONIC. = = = = = = = 21= = = = = = = = = =
HYFHfLASIA. = ::: ::: ::: ::: ::: ::: = = ::: ::: = ::: ::: = ::: :;: ::: ::: 2t=
INFLAMMATION. ACUTE AND CHRONIC. :::: = ::: ::: ::: ::: ::: ::: ::: ::: :: '" ::: ::: :;: :;: :;: 2+"" :-:
ERYTHROCYTOSIS. S/I/USO/DAL. = :;: = :;: ::: ::: ::: :: ::: :;: ::: 2.= :::

UIRYNX X X X X X X X X X X X X X X X Yo X X X X M X Yo X X
INFLAMMATION, ACUTE.
NECROSIS.
NEOPLASMIS), HOS.

·TRACHEA X X X X X X X Yo X X X X X X X X X X X X X X X X Yo
DYSfLASIA. MUCOSAL.

THYROJ[' X I X X X X X = X X X X X M = X " X X X tI X X M
AtlYlOIDOSIS. = = = = = = = = = = = = = = 21=
CVST(S). FOLLICULAR. ::: ::: :;: ::: ::: ::: :;: 2+=

PARATHYROID tI II X tI X X X X X H X X X H H H H X X M H X X tI H

(Xl NO SIGNIFICANT LESION RECOGNIZED (II) IIISSING
III INSUFFICiENT TISSUE PRESENT IN SECTION (AI AUTOLVZED
(HI HOT E~ESENT IH SEellON (-) NOT REOU/RED

(PI fRESE/IT cnl IIINIHAI. (HI SLIGHT
(H J HODE~ATE (H 1 SEVERE



CO-CARCINUGENICITY OF FOUNORY PARTICUlA1ES
SllTC~ AND SILICA SANP SUPSTITUTES-----_ ..-------------------------

GROUP 3 MALES

11111111111111111111111
7 7 777 7 7 777 7 7 7 7 7 7 7 7 7 7 7 7 7
3 ~ 3 3 J 3 3 333 J J 3 3 3 3 3 333 3 3 3
666 7 J ! J 7 7 7 7 7 : 3 B B 8 B 8 B B B B
7 9 , 0 I 2 ] ~ 5 6 7 B 9 0 I 2 J ~ 5 6 8 9

ESOPHAGUS

lUNG &8ROIICHI-lEFT
CRYSTAllINE DEPOSITS III DISTAL AIRUAYS.
CUAGUlAIIOH, INTRAVASCULAR.
THROMBOS[S, ARTERIAL.
IflflAMMATlON. F"ROUrERATlVE.
It/FLANMA Tl0'" GRANULOMA TOilS.
HEHORT,HAGE.
INFlAHHATION, HISTIOCYTIC.
HIIIERALIZATIOII.

lU11G & 8RONCHI-APICAl
CRYSTALLIIIE DEPOSITS IN DISTAL AIRWAYS.
COAGULATlOtI, INTRAVASCULAR.
THROMBOSIS, ARTERIAL.
INFLAMMATION, PROLIFERATIVE.
INflAMHATION, GRANUlOHATOUS.
HEHORRHAGE.
INflAMHATION, HIST[OCYTIC.
MlNERALI ZA TI ON.

LUNG , BROIICHI-AZYGOUS
CRYSTAlLIIIE DEPOSITS III DISTAL AIRWAYS.
COAGULATION, IIITRAVASCUlAR.
THROMBOSIS, ARTER[Al.
ItIFLAMMATlON. f"ROUfERATlVE.
HlflAHnATION, GRANULOMATOUS.
MEHORRHAGE.
INflAMMATION, HISTIOCYTIC.
MIIIERALlZAlI 011.

lUIIG , BRONCHI-DIAPHRAGMATIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
COAGULATION, IIITRAVASCUlAR.
THROMBOSIS, ARTERIAL.
INflAMMATION. PROLifERATIVE.
IlIflAHMATION, GRANULOMATOUS.
HEIiORRHAGE.
INflAMMATION, HISIIOCYTIC.
MINERALIZATION.

lUNG' BRONCHI-CARDIAC

x X X X X X X I X X X X X X X I X X ~ X i X X X X

3t2t2t2t3t2t~t2t2tlt2t2t2t3t212t31313tJ12t3t2t2f2f

3t=
2t=
2f=

3t2t2t2tJt2t~t2t2tlt2t2t2t3t2t2t3tJtJtjt2t3t2t2i2t

:. 0=

3t=
2+=
2t=

312t2t2t3i2t4t2t2tlt2t2t2t3t212t3t3t3t3t2t3t2t2t2t

31=
2t=
2t=

3t2t2t2t3t214t2t2tlt2t2t2t3t2t2t3t3t3t3t2i3t2t2t2t

3t o

2t=
2t=

N
<1

1,

(XI NO SIGNIFICANT LESION RECOGNIZED (MI HISSINO
(I) INSUfflCIEIIT TISSUE PRESENl IN SECTION IAI AUTOLYZED
(III "OT PRESENl III SECTION (-I IIOT REOUIREn

(PI PRESENT 1111 MINIHAl i2t) SliGHl
(3tl NODERATE (~t) SEVERE



CO-CARCINOGENICITY OF FOUNORY PARTICULATES
SILICA AN~ SILICA SANP SU~STITUTES----------------------------------------_ ..

ORour 3 MALES

1 1 I 1 I 1 I I 1 1 1 111111111111
171 7 7 7 7 7 7 7 7 777777777 7 7 7
J J 3 J J J J J 3 J J J J J J 3 J ] J J J J J
666 7 7 7 777 7 7 D 9 D 9 D D D D D B 9 9
78901 2 3 ~ S 6 B Q I 2 J 1 ~ 678 9 Q 1

KIONEYS ICONTINUEril

MINERALIZATION, PELVIC, EPITHELIAL. ~ = = = = = = = = = = = = = = = = 2+=

URINARY DLADPER ~ Ax x x x x x x x x x x x x x x x x x X M X M
INFLAMMATION, CHRONIC. 1+=
MINERALIZATION, EPITHELIAL. - -

PROSTATE X X X M X X X X X = X X X X X X X X X X X X X X
INfLAMNATION, ACUTE. ~ = = = = = = = = 2+= = = = = = = = = = = = = 21

TESTES X M X X X X X X X X X X X X X = X = X = X X X
ATROPHY. = = = = = = = = = = = = = = = 3+= 21= 2+= '= = = 2+ M
(TESTESI, ABSCESSIESI, EPIDIPlMAL. = = = = = = = = = = = = = = = = = ~ = = = = = = = M

~EOENERATION. = = = = = = = = = = = = = = = = = = = = = = = = = I
~

INFLAMMATION OF TUNIC, ACUTE.

SEMINAL VESICLES ~ ~ ~ ~ ~ ~ ~ ~ ~ ~l~ X X X X X X X X X XADSCESSIESI.
INFLAMMATION, ACUTE, PEP-IADENAL.

STERNUM I RIB JUNCTION X X X X X X X X X X X X X X X X X X X X X X X X

FEMUR/BONE MARROW X X X X X X X X I X X X X X I X X X X X X

NASAL CAVITl X XX X X X X I X X = X X X X X X X X X X X X
INFLAMMATION, ACUTE. = = = = = = = = - - - - - - -
INFLAMMATION, ACUTE AND CHRONIC. = = = = = = = = = = 1\=

OTHER - - - - -
(ME~liSTINAL LYMPH NOPEI, INFLAMMATION, GRANULOMATOUS.
IMEOIASTINAL LYMPH NODE), CRYSTALLINE ~EpOSITS.

(r.l NO SIGNIFICANT LESION RECOGMIZE~ IMI MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYlED
INI NOT PRESENT IN SECTION. (-) NOT REOUIREP

IP) FRESENT ,(III MINIMAL 1211 SLIOHI
Ill) MOOERATE 11\1 SEVERE



CO-CARCIHO~EHICITY OF FDUN~RY PARTICULATES
SILICA ANO SILICA SAN~ SUBSTI/UTES

---------- ----------- ------- ---

GROUF' 3 I1ALES

1 1 I 1 1 1 1 1 1 1 1 1 1 I 1 I I I I 1 I I 1 I I
777777777777777777777777]
3 3 3 3 3 j 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
6 6 6 ! 7 I 7 771 7 7 788 8 8 D 8 8 8 8 8 9 9
7 8 VOl 2 345 6 1 ~ 901 2 3 156 7 0 9 Q r

LUNG , BRONCHI-CARDIAC (CONTINUED)

CRYS~ALLINE DEPOSITS IN DISTAL AIRWAYS.
COAGULATION. INTRAVASCULAR.
THROI1BOSIS, ARTERIAL.
INFLAI1I1ATION, PROLIFERATIVE.
INFLAI1I1ATION. GRANULOI1ATOUS,
HEI10RRNAGE.
INFLAI1I1ATION, H[STIOCYTIC.
I1INERALI ZATlO'I.

LIVER
II1E~IAN LOBEl, CYST(S), BILIARY.
A"YLOIOOSIS.
INFLAI1"ATION, ACUTE.
NECROSIS.
CYSHS), BILIARY.
A~HESIONS DETWEEN LATERAL AND I1EDIAN LOBES.
I1ACROPHAOES, CENTRILOBULAR. PIGMENTED.
IlYPEREHIA.

GALLHADDER
CHOLELITHlS) •

SF'LEEN
AIlYLO IDOS IS.
HEI1ATOPOIESIS, EXTRAI1EDULLARY.
HEHATOPOIESIS.

PANCREAS ,
CYST(S), OUCTULAR.
VACUOLATION.

HEMT
THROI1BOSIS.
VALVULITIS, CHRONIC.

KIDNEYS ,
NEPHROPATHY, CHRONIC.
AIlYLOIDOSIS.
IHFLAI1I1ATION, ACUTE.
DILAIATION, TUBULAR.
INFARCTISI.

IX) NO SI6NIFICA~T LESION REC06NliED (Ill I11SSIN6
(I) INSUFfiCIENt TISSUE PRESENT IN SECTION (A) AUTOLYZED
IN) NOT PRESENT IN SECTION 1-) NOT REOUIREO

(PI PRESENT (It' I1[HII1AL (2tl SLIOHT
(3t) 110DERAtE (4+) SEVERE



CO-CARCINOGENICITY OF FOUN~RY PARTICULATES
SILICA AI/V SILICA SAl/V SUFSTIIUHS

-------------- ._-------------
OROUP ~ HAUS

illllll!I!II!III!III!I!
7 7 7 7 7 7 7 7 7 7 7 7 777 7 777 777 7
J J 3 3 3 J 3 ~ 4 4 4 4 4 4 4 4 4 ~ 4 4 4 ~ ~

9999999000000000011111!
234 6 7 B 9 0 I 234 S 6 7 B 901 2 3 ~ S

5t, H1/SUFCUTI 5 X X X X X X = X X X X X = X X X X X X = X = X = X
E~EHA, SUFCUTAI/EOUS. = = = = = = H= = = = = 2+= =~ = = = = = = 3+=
IIH'ERI,ERrlTOS IS. = = = = = = = = = = = = = = = = = = = 2+= =r'ERITOl/ITIS. nOGRMIULOHATOIlS. = = = = = = = = = = = = = = = = = = = = = = = J+=

i\AIlr,r,~y !JLAHI' II H H II H II H II H II II N N II N N N N N N N N N N N

THIOH HUSCU X X X X X X X X X X X X X X X X X X X X X X X
liEHNERATION.

S(,LlVARY GLAHD X X X X X X X X X X = X X X X X X X X A X X X
LYHMWMA, MALIGNANt. ",. = = = = :=: = = P

MANVIFULAR LYMFH NOVE X X X X M H X X X X = X H X X X X X X A X X H
LYMFHOHA, MALIGNANT. = = = = = = = = = = F = = = = = = = = = = = on....

SCIATIC NERVE X X X I X X H X X X X X X X X X X X X X X X X X X ,
..0

Fr.:I,IN X X X XX X X X X X = X X X X X X X X A
HEMORRHAnE. = = = = = = = = = = 2+=
'IAcUOLA TI ON. = = = = = = = = = = = =
NECROSIS, CORIICAL CELL. = = = = = = = = = = = = = = = = = = = = = = = 2f=

n TUITARY X X ~X X X X X X X X' M X M X X X X = X A M X
'JACUOLATIOII. = = = = = = == = = = = = = = = = 2+=

A!'F:ENALS = = X X = = X X I = = X X X X = A X X = = X X = X
AHYLOIDOSIS. 3+2.= = = 2'= = = Jt= = = = = = = = = 2+2.=
HYFERFLASIA, CORTICAL CELL. = 2f= = = = = = = = = = = = = 2t=
ADENOMA, CORTICAL CELL. ====p=
MIGIHTASIS. ::: = = = 2t;;;
LYMPHOMA. MALIONANT. = = = ~ = = = = = = P
IIHEREMIA. =,= = = = = = = = = = = = = = = = = = = Jf=
II/FLAMMATION, FERIAVENAL, ACUTE AI/D CHRONIC. = = = = = = =~= = = = = = = = = = = = = = = = It=
ADENOCARCINOHA, NOS.
PHEOCHROHOCYTOHA.

T1lYHUS H X X H X H = H H H = H M X M H X X M MM A M
ATROPHY. = = = = = = ~+= = = =
LYMFHOHA, HALIGNANT. = = = = = = = = = = P

STOMACH X I X A X X X X X = I X A X X A A X I A A

!Xl NO SIGNIFICANT LESION RECOGNIZED IH) HISSIN~
(II INSUFFICIENT IISSUE PRESENT IN SECTION IAI AUTOLYZED
!Nl NOT "RESENT IN SECTION (-I NOT REOUIRED

(P) FRESEHT lltl MINIHAL 12t) SLIOHT
(3+> MODERATE (~+) SEVERE



(X) NO SIGNIFICANI LESION RECOG"IZEP IH) HISSING
(I) INSUfFICIENT TISSUE FRESENT IN SECTION (AI AUTOLYZEP
(N) NOT FRESENT IN SECTION 1-) NOT REOUIREP

(F) FRESE"' Iitl HINIHAL 12tl SLIGH'
(3t) HODERATE (4tl SEVERE



Jt2+2+J+2+2tJtJt2tJtlt2tJt2+2+2+= 2+2+2+2t2+J+2t2t
2tl+= = = = = = = = = = = = = = It=

P = = = = P = P
4+= It= = = =

P = = = = = = = = = = = = P

lARYNX (CONTINUEU)

POlYttS), [rITI/ElIAl.
InFlANMATIOI/_ ACUTE.
[IISPL!,SIA.
CARCII/OMA, SOUAMOUS CELL.

TF:',CHEA
HYPERF'lASIA.
CARCINOMA, AOENOSDUAMOUS.
EXUDATE, PURULEHT.
POLYP(5), EPITNELIAL.
AlrEI/OCARC 1tlOHA,
M:TlFACHS) .

HIYROIO
f1HYlOJI'OSIS.
CYSTCS). FOLLICULAR.

PARATHYF:OIO

ESOPIIAGUS
{)VEHOCARCINOMA.
CARCII/OHA. AOEtIOSDUAMOUS, I I/IJASIIJE •

LUNG I BRONCHI-LEFT
CRYSTALLINE DEPOSITS IN DiSTAL AIRWAYS.
II Yf'E RF'l AS 1A, Al IJEOLARfBRONCHI OLAR.
CARCINOMA, AOENOSOUAMOUS.
INFlAHHATION, ~RANULOHATOUS.

(l[IEltO,~il.

tULIPeS), EPITHELIAL.
A['ENOCARC 1II0M.
INFlAHHATION, ArUTE.
NECROSIS.
LYMPHOMA, MALIOI/ANI.
HEHORRIIAGE.
1'l95CESS (E5) •
PNEUNOI/IA, ASPIRATION.'
CHAINSTEM BRONCHUS), CARCII/OHA, AOEI/OSOUAHOUS.
(HAItISTEM BRONCHUS). CARCII/OHA, SOUAMOUS CELL.
("All/STEM BRONCHUS), APENOCARCIHOHA.
SARCOIIA, IIlSIIOCYIlC.

(X) NO SiGNIFICANT LESION RECOGNIZED, (H) HISSING
(I) II/SUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
11/) I/IIT PRESENT IN SECTION (-) NOT REDUIRED

(P) PRESENT (1+) HINIHAL (2+) SLIOHT
llt) HODERATE e~t) SEVERE

4+2t=

P

P
4+4+=

P

P F'

Jt

F'



CO-CARCINOGENICiTY OF FOUNDRY ~ARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

-----------------------
EROUr ~ MALES

111111111111111111111111
777 7 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
J J J 3 3 J J ~ ~ 4 4 4 4 4 4 4 4 444 4 4 4 4
999 9 9 9 9 (I (I 0 (I (I (I (I (I (I (I I I I I 1 I I
234 6 799 (I 1 2 3 4 5 6 7 B 9 (I 1 7 J 4 5 6

4t4+=
3t

P

3t2t2tJt2t2t3tJt2t3tlt2tJt2t2t2FJF2t2t2t2t2tJt2t2t
It= =

~
I

or>

P

Ji

Jt

P

P

P
=,

P

4Ht=

P

P

P

P P

Jt2t=

P
3t2t=

It=

If=

P

4+=

P =
4t o

P

Jt2tZFJt2t2tJF3t2tJtlF2tJi2tZt2iJt2t2t2tZtZtJt2t2t
2t1t= =

P

JF2t2tJt2t2tJtJt2tJtlt2tJt2t2t2tJt2t2t2t2t2tJt2t2t
It= = = = = = = 2t=

= = =: .:= :: = =
4+= = If= = =

= P =
It t=

LUNU I Ff:UNCIH~ un (CONTlNUHI
rIF~OSItRCOMIt.

(MrIlIlSTEM FF;Orl[HUSI. POLYPIS). EPITHELIAL.

LUIIG : E'F;ONCHI AnCAL
CRYSTALLINE OEPOSIJS IN DISIAL AIRWAYS.
HYFEf:PLItSIA, ALVEOLAR/BRONCHIOLAR.
CARCINOMA, ADENOSOUAMOUS.
INfLAMMATION, GRANULOMATOUS.
AOEIIOCARC III0M,
INrLItMMATIOII, ACUTE.
[MC WalIA, SOUAHOUS CElL.
LYMFHOMA, MALIGIIANT.
HEHORF;HAGE,
rNEUMONIA, ASFIRATION.

LUIIG & FROIICHI-AlrGOUS
CRYSTALLINE DErOSITS III DISTAL AIRWAYS.
HypERFLASIA. ALVEOLAR/BRONCHIOLAR.
CARCINOMA, ADENosnUAMOUS.
ItIFLAHMATlON. GRANULOMATOUS.
ADElroCARCINOMA.
INFLAMMATIOII. ACUTE.
LYMFHOMA, MALIGNANT.
HEMORRHAGE.
PNEUMONIA, ASPIRATION.

LUNG I FROHCHI-DIAPHRAGNAIIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
HYPERF'LASI A, AL VEOLAR/BRONCHIOLAR i

IIYf'ERF'LASIA' BRONCHIOLAR, EPI1HElIAL.
CARClIIOI1A, ADENOSDUMOUS.
INFLAMI1ATION, GRANULOMATOUS.
POLYP(SI. BROIICHIOLAR, EPITHELIAL.
M'UlCMA.
ADEIIOCARCItIOHA.
INFLAMMATION, ACUTE.
HECP.OSIS.
CARCINOHA; SOUAMOUS CELL.
LYMFNOMA, MAlIGIIArI1.
HENORRHAGE.
M'EIiOCARr.IIIOI1A. BRotlCHIOLAR.

(Xl NO SIGNIFICANT LESION RECOGNIZED IHI HISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION fA) AUTOLYZED
(NI IIOT PRESENT IN SECTION (-, NOT REOUIRED

IF) PRESENT llFI MINIHAL (2tl SLIGHT
13il MODERATE (~tl SEVERE



CO-CARCINOGENICITY OF FOUNPRY PARTICULATES
SILICA A"D SILICA SA"P SUBSTITUTES

.. -----------------------------------------
GROUP 4 HALES

11111111111111111111111
7 7 7 7 7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 777
1 1 1 1 1 1 1 4 4 444 444 4 4 4 4 4 4 4 4 4
? ? ? ? ? 9 900 0 0 0 0 0 0 0 0 1 I I 1 I I I
2 1 4 6 7 8 9 0 1 2 1 4 5 6 7 890 1 2 3 456

LUtlO & BRONCHI-[IIAPItRAGMATlC CCONTINUEB)

P"EUHO"IA, ASPIRAIION.
IHAINSIEH BRONCHUS I , CARCINO"A, ADENOSUUAMOUS.
(MAINS![H CRONCHUSI. ADENOCARCINOHA.

LUNG & BRONCHI-CARDIAC
CRYSIALLINE OEF0511S 1" DISTAL AIRWAYS.
tlYf'ERF'LAS IA, ALVEOLAR/BROtICH IOLAR.
CARCINOMA, AOENOSUUAMOUS. .
INFLAHMATION, GRANULOMATOUS.
A[I[NOCARCINOMA.
INFLAMMATION, ACUTE.
CARCINOMA, SOUAMOUS CELL.
LYHPHOMA, HALIGNANT.
HEHORRHAGE.
PNEUMONIA, ASPIRATION.

L1HR
AHYLOI POS IS.
NECROSIS, ,
INFLAMHATION, ACUTE AND CHROHIC.
LYHPHOHA, HALIGNANI.
HYPEREHIA.
CYSTeS), BILIARY.
(CAUPATE LOBE), ADEtlOCARC INOMA; NOS.
SARCOMA, HISTIOCYIIC. .
(IlEItIAII LOBE), AItE/IOIlA, HEPATOCELLULAR.
IMEOIAN LOBE), CYSTIS), BILIARY.

GALLBLIIDII[R
HYPERFLIISIA, FOLLICULAR.
INFLIIMMATION, ACUIE.

SPLHH
AIlYLOIPOSIS.
HYHRnASIA, RETICULOENDOTHELIAL CELL.
HEIlATOPOIESIS, EXIRAIlEDULLARY.
L'/lFHOMA, HALIGNAH!.
HEMATOPOIESIS.
INFLAMllATION, GRANULOHATOUS, CApSULAR,
SIIRCOIlA. HISTIOCYTIC.

PANCREAS

4t4+= c

lt2t2t3t2t2tlt3t2tltlt2tlt2t2t2flt2t2t2t2t2t3t2t2t
Ito =

P =
4+= = It=

It=
P

~
I

'"

(XI 110 SIGNIFICAHT LESION RECODIIIZEP (H) IlISSING
(II INSUFFICIENT.TISSUE PRESENT IN SECTION Ii'll AUTOLYZED
(II) rIOT FRESEfIT IN SEC TI ON (-) NOT REnUIRED

IF) FRESENT (It) HINIHAL 12tl SLIGHT
(31) HOOERATE (4t) SEVERE

~.-- ...,.



CO-CARCINOGENICITY OF FGUN~RY PARTICULATES
SiliCA AND SiliCA SAND SU9STITUTES
--------------------------------------

GROUP ~ MALES

111111111111111111111111
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
3 3 3 3 3 3 3 4 ~ 4 ~ 4 4 4 ~ 4 444 4 4 4 ~ 4
9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 001 I I I 111
2 3 4 6 7 B 9 0 I 2 3 ~ 5 6 7 B 9 0 I 2 3 456

PANCREAS (CONTINUED'

LYMPHOM~. M~LIGH~NT. = = = = = = = = = = P c

IHFlAHMATIOH, GRANULOMATOUS, CAPSULAR, = = = = = = = = = = = = = = = = = = = = = = = 3t=
~YrERrLASIA, ISLET CELL. = = = = = = = = = = = = = = = = = = = = = = 1+

f1EAr:T X X X X X X X = X X X X X X X A X X X X X XX
I HrLAMllAllOH , ACUTL = = = = = = = It=
CARCIIIOMA, ADEHOSGl'AMOUS. ItI\lASI\lE.
SARCUMA, HISTIOCYTIC.
ARTERIOPATHY, ~EGENERATIVE.

~:I!INnS = = = = = = X X = = = X A X = A A X X A X X X
AM'tlO I DOS I S. 3tlt2t= = 4t= == 3t=
ATROI'HY. = = = = = = = = = = =
NEPHROPATHY. CHRONIC. = = = 2tP = = = It= = = = = = = = = = = = = = = P
LYMPHOMA, MALIGNANT. = = = = = = = = = = P = = = = = = = = = = = = = = 0
A[lEIIOCARCINOMA, TUBULAR. - - - = = '" = = = = :: = P = = = - - - - "IINFLAMMATION, PERINEPHRIC. nOGRANULOMATOUS. :::: = = :: = - - - = - - := 2+::: '"CARCINOMA, ADENOSOUAMOUS. METASTATIC.

URINARY ~LAD[I[R X A X X X X X X X X X X A X X A A X X A X A X X
MINERALIZATION, TRANSITIONAL EPITHELIUH.

FF:OSTATE X X X X X X X X " X X X A X X A X X X A X A

TESTES = = X X = X X X X = X X A X = A A X X X = = X X
ATROF'HY. 3t= = = 2t= = = = 2+= = = = 1+= = = = = 2t2t=
DEGEt,nATION. = It= = = = = = = = =

SEMINAL VESICLES X A X X X X X X X X X X A X X A A XX A X A X X

STERIIUM I RIB JlIIICTIOII XX X X X X X = X X X X X X XX X X X A X X X X X
INFlAM"ATIOII, INTERCOSTAL, ACUTE. = = = = = = = 2t=

FEMUR/90NE MARROW X X H X X X X X = X XX X X X X X X X A X X X X
HYPFRFlASTA, GRANULOCYTIC. - - - - = = 3t=

NASAL CAVITY X X X = X X X X = X = X X X X A X X X A X AX X
EXUDATE, PURULENT. = = = It= = = = = = =
IHFIAMMATION, ACUTE. = = = = = = = = It= F
INFLAMMATION. ACUTE AND CHRONIC.
(PARM/ASAL TISSUE), ItlFLA"MATlON.

(Xl NO SIGNIFICANT LE~ION RECOGNItED 1M) HiSSING
(I) INSUFFICIEIIT TISSUE PRESENT IN SECTION (A) AUTOLYZED
!N) NOT [RESENT IN SECTION (-) NOT REQUIRED

(P' FRESENT . lltl MINIHAL 12t) SLIGHT
(3t) MODERATE (4tl SE\lERE

~, ': ,~.~



\

CO-CARCINOGENiCITY OF ~OU"DRY PARTICULATES
SILICA AND SILICA SAND SU~STITUTES----------------_._-------------------

G~OUP 4 MALES

1IIIIIIIIIIIIIIIIIil11111
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777 7 7
J J J ~ J J J 4 4 4 4 4 4 4 4 4 4 444 4 4 444
9 9 999 9 9 0 0 0 0 0 0 0 000 I I I I I I I I
2 3 4 6 7 890 I 2 3 4 5 6 7 8 9 0 I 2 3 4 5 6 7

OTIIER
(~RONCHIAL LYMPH NOOEI, ADENOCARCINOMA, METASTATIC,
(BRONCHIAL LYMPH NODE), ORANULAR DEPOSITS.
("EPIASTIHAL LYMPH HODEl, ADENOCARCINOHA, MElASTATIC.
(MEDIASTINAL LYMPH NODEI, CRYSTALLINE DEPOSITS.
(MEDIASTINAL LYHPH NODEl, INFLAMMATION, GRANULOMATOUS.
(MASS-CHEST), SARCOMA, HISTIOCYTIC.

IXI NO SIGNI~iCANT LESION RECOGNIZED . (HI HISSING
II' INSUFFICIENT TISSUE PRESENT IH SECTION IAI AUTOLYZED
IN' NOT PRESEHT IN SECTION , (-I NDT REOUIRED

(PI PRESENT (It I MINIMAL (2tl SLIOHT
(31) MDDERATE (4tl SEVERE

­.,
I

'"



CO-CARCINOGENICITY OF FOUNDRY F'ARTICULATES
SILICA AND SILICA SAND SUOSTITUTES

_.._---------------------------------------
GROUP 4 MALES

11111111111111111111111
7 7 7 7 7 7 7 7 7 7 777 7 7 7 7 7 7 7 7 7 7
444 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ~ 4 4 444
I 122 2 2 222 2 2 2 J J J l l l l l J l 4
B 9 0 I 2 l 456 7 B 9 0 I 2 l 4 5 6 7 B 9 0

SK IN/SUIIClITI S
EDEMA. 5U~CUTM~OUS.
H,rERkERATOSIS. .
rERITOHIIIS. PYOGRANULOMATOUS.

MAMMf,Y GLAND

TIlIGIt MUSClE
I'EGEtIERATI ON.

SALIVARY OLAHD
LYHf'HOM, IlAUGNANT.

HAt/D aULAR LYHPH NODE
LYHPHOHA. HALIGHANT.

SCIATIC HERVE

rr,A I N
ItEMORRHAOE.
'JACUOLIITION.
HECROSIS, CORTICAL CELL.

PITUITARY
~'ACUOlA TIOH.

MIHNAlS
AMYlOIDOSIS.
HYPERPLASIA. CORTICAL CFLL.
ADENOMA, CORTICAL CELL,
ANGIECTASIS.
LYMPHOMA, MAUGlIAHTo
HYFERENIA.
INFLAMMATION, PERIADENAL, ACUTE AltO CHRONIC.
ADENOCARCIHOHA, NOS.
PltEOCHROHOCYTOMA.

THYMUS
ATROPMY.
LYMPHOMA, HAlIGNANT.

STOMCH

x X X X X X X X X X X X X X X X X X
t=
t=

= ~ = ~ = = = = = = = = = = = =
NN N N H H N H N N N N N N H H N N N N N N

X X X X X X X X X X X X X X = X X X X X X X X
It=

X X X X X X X X X X X X X X X X X
= = = = = = = = = = = = = = =
X X X X X X X X X X X X MX X X X X

= = = = = = = = = = = = -

N

XX X X " X X X X X X X X X X X X X X X X X X ~,
~

X X X X X X X X X X X X X X X X X X X X X X
= = = = = = = = = = = = = = = = =
2f= = =
= = = =
X X H X HX X X X X X X = X " X X X X X X X X
= = = = = = = = = = = = It=
X X = X = X = =.X X X X X = = X = X M

= = 2t= 2t2t= = = = = = Jt= It=
2t= = = = 2t=

- -
-
= = =
- - -
= = P = = = =

= = = = = = = = = = = = = P = = = = = = = - -

X H X " " X " " X " X X " X " X H " X X X = H= = = = = = = = = = = = = = = = = = = = = 2t=
~ = = = = = = = = = = = = = = = = = = = = =
X X X X X A A = A = = X X X X X = X X = X = X

IXI NO SIGNIFICANT LESIOH RECOGHliED.. 1"1 HISSING
(I) It/SUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
IHI NOT PRESENT IN SECTION I-I NOT REOUIREO

(PI PRESENT . IltJ MINI"AL (2tl SLIGHT
~Jt) MODERATE 14t) SEVERE



CO-CARCINOGENICITY OF FOUHDRY PARTICULATES
SILICA AND SILICA SAHD SUDSTITUTES
--~-------------------------------

GROUF' ~ lIALES

1111111111111111111111
7 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
~ ~ ~ ~ 444 ~ 4 4 ~ ~ ~ 444 4 4 4 4 4 4
1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 333
890 I 234 ~ 6 789 0 1 2 3 4 ~ 6 7 B 9

STOI1ACH !CONTIN~rD)

HVF'ERf'U,SIA. ~ ~ ~ ~ ~ ~ ~ 3+~ ~ 3+~ ~ 2+=
f'AF"ILLOHn • ~ ~ ~ ~ ~ ~ ~ P ~ ~ ~,~ ~ ~ ~ ~ P ~ ~ ~ ~ P
"IGHENTATlON, POSTI10RTEI1. - - - - ~ ~ P

DUO[IENUH X X A A X A A X A A X X X X X X X X X X X X
SEROSITIS, CHRONIC. = = = = = = = = = = = = = = = = = = = =

JEJUNUI1 X X A A X A A XA A X X ~ X X X A X X A
NEMATODIASIS. ~ ~ ~i ~ ~ ~ ~ = ~ ~ ~ ~ P

CECUM X X A A X A II X A = X X X X X X II X X II
HYF'ERPLASIA.
IHFLAHHATION, ACUTE.
CYSTIC ,HYPERPLASIA, CRYPT EPITHELIUH. ....INFLAI1MATION, ACUTE AND CHRONIC. = = = = = = = = = = = = = = = = = = = = = 2t '"HEMORRHAGE. = = = = = = = = = 2t= = = = = = = = = = = = I

tIEHAIODIASIS. = = = = = = = = = = = = = = = = = = = = = '"SARCOHA, HISTIOCYTIC. = = = = = = = = = = = = = = = = = = = = = =
ILEUH XX A A X A A " II II H X X X X X A X X 11 XX

HEHORRHAGE. = = = = = = ==
NElIATODIASIS. ~ ~ = ~ ~ ~ ~ P
SARCOI1A. HISTIOCYTIC. ~ ~ ~ ~ ~ ~ ~ = == ~ ~ = == == = ~ ~ ~ = P

COLON/RECTUI1 X X X A =X A X X ~ X X = X X X X X X X X X
A[IElIOCAF:C INOllA. ~ = = ~ P = ~ ~ ===
CYSTIC HYPERPLASIA, CRYPT EPITHELIUI1. ~ = = = ~ ~ ~ ~ ~ 2t~

IHFLAI1I1ATION, ACUTE AND CHRONIC,
LlI1PI10I1A, I1ALIONANT.
tIEHATDOIASIS. ~ ~ ~ ~ = ~ ~ ~ = ~ ~ ~ P
SARCOI1A, HTQTIOCYTIC. ~ ~ ~ ~ ~ ~ = ~ = = = = ~ ~ ~ = = ~ ~ ~ ~ ~ F

I1ESEHTERIC LYI1PH NODE X X X X I X ~ X 11 A ~ 11 X X X X X X X X X X
HYPERPLASIA. ~ = ~ ~ ~ ~ ~ ~ ~ ~ 2+=
L1HPH0l1A. I1ALIGNANT.
IIIFLAI1HATION, PERIADENAL, CHROHIC.
5ARC0I1A, HISTIOCYTIC. ~ ~ ~ = ~ = P ~ = ~ = ~ ~ ~ ~ = ~ ~ ~ ~ ~ = P

LARYNX = X X ~ X X = == X ~ ~ X X X ~ X X X X
HYf'EF:FlASIA. ~ ~ ~ ~ ~ ~ 1+34= ~ = 11=
EXUDATE, FURULENT.

IXI NO SIGNIFICANT LESION RECOGNIZED (HI HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
IN) NOT PRESENT IN SECTION . , (-) NOI REOUIRED

IP) PRESENT (1+) I1INIHAL (2+) SLIGHT
(3+) 110pERATE (4+) SFVERE



CO-CA~CINOGENICITY OF FOUNO~Y PARTICULATES
SILICA AND SILICA SAND SU~STITUTES

------------------------------------------
GROUP 4 MALES

lillilllllllllllllllill
777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
4444444 444 4 4 4 4 4 4 444 4 444
1 1 222 222 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4
8 VOl 234 5 6 7 8 V 0 I 2 3 4 5 6 7 B V 0

LARYN~ ((ONTINUEO)

POLIPIS), EPITHELIAL. ~ - - ~ ~ P ~ ~ ~ ~ ~ ~ 0 ~ ~ P
INFLAMMATION, ACUTE. ~ ~ ~ 2.~ ~ ~ ~ 2. 0 ~ ~ ~ ~ ~ 2t~

DYSPU'lSIA. 0

CARCINOMA, SOUAMO~S CELL. P
TRACHEA X X X X X X 0 0 X X X X X X X 0 X X X 0 0 X X

HYH~PLASIA. = = = == = = = == = = = = = =CARCINOMA. ADENDSOUAMOUS. 0000= 000 0 ~ ~ 0 0 ~ ~ P
EXUDATE, PURUUIIT; = = = = = = = = = = = = = = = =
POL Yf'I S), H ITHELI AL. ~ ~ ~ ~ ~ ~ P P ~ ~ = = = = = ~ ~ ~ = P
AOENOCARC ItlOMA. ~ • ~ : = : = : : : : : : : : : : ~ ~ ~ P
ARTIFACTIS) • = = = = = = = = == = = = = = = = = = = = - - '"X XH X X X ~ X H X X X X X X I X X X X X H X '"THY~OID I

'"AMYl OIDOSIS. = = = = = = 2+=
CYSTIS), FOLLICULAR.

F'n~A'HIROn X X H H X H M MH X X M X M X MM X " M X M X
ESOPHAGUS X X X X X X X X X X X X X X X X X X X X :

AOEIIOCflRC IlIOMA., ~ ~ ~ 0 ~ ~ 0 0 ~ ~ ~ 0 ~ ~ ~ ~ ~ ~ ~ ~ P
CARCIIIOMA, ADENOSOUAMOUS. INI/ASII/E.

LUNG &B~ONCHI-LEFT

CRYSTAlLIIIE OEPOSITS III DISTAL AI~WAYS. 2t2t2.3t2t3t2t2t2t2t2t2t2t3tlt2t2t3.2t2.1t2.2t
HIPERr'LASIA, ALI/EOLAR/~RONCHIOLAR. = = = = = = = = = = = = = = = = = 2.= =
CA~CIIIOMA, AOEIIOSOUAMOUS. = = 0 p p 0 0 = p = = 0 = : 0 P : : 0 =
INFLflMMAlION, GRANULOMATOUS. 2t: ~ : : ~ ~ = : ~ : = 3t: = = = = 2t~
I\[IEtIOMA. : : : : : : : : ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ = = P
rOLYPIS), EPllHELIAL. = = : ~ ~ ~ ~ P = = = = = = = = = = = = =
AOENOCA~C IIIOHA. : : : : : : : = : : : P ~ = P ~ ~ ~ ~ ~ P
INFLAMMAllON, ACUlE. = ~ ~ : : : : : : ~ : 2.= 3t: : : ~ ~

NECROSIS. = = = = = = = == = = = = = = = = 2+=
LYMPHOMA. MALIGNANl. =======
IlEMORRHAOE.

~ ~ ~ ~ ~ ~t~flDSCESSIES) •
PNEUMONIA, ASPIRATION. : ~ : : : : = : 2t:
IMAINSTEM BRONCHUSI, CARCINOMA. AOENOSOUAMOUS. = = = 0 F = 0 = = 0 = 0 = 0 0 P
(MAIIISTEH BRONCHUS), CARCINOMA, SQUAMOUS CELL. = = = = = = = = = = = = = = = =
(MRINSTEH BRONCHUS), ADENOCARCINOMA. ~ = : ~ ~ ~ ~ ~ : = ~ = = = = 0 = = = = P
SARCOMA, HISTIOCYTIC. : : = = = = = = : ~ ~ ~ ~ = = = = ~ ~ : ~ : P

(XI NO SIGNIFICANl LESION RfCOGlliZED, IH) HISSIHG
III I/ISUFFlCIEllT TISSUE P~EsrNT IN SECTION (AI AUTOLYZED
IHI NOT P~ESENT IN SECTION 1-) NOT REQUIRED

(F) PRESENT lit) MINIMAL (2+) SLIGHT
13t) MODERATE (4t) SEI/ERE



CO-CARCINOGENICITY OF FOUNDRY P~RtICULATES
SILICA AND SILICA SAND SUDSTITUlES
----------GR~Ur-;--HAli~--------------

Ilill!IIIIIIIIIIIIII!11
7 7 7 7 7 7 7 7 7 7 7 7 7 777 777 7 7 7 7
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
I 122 2 2 2 2 2 2 2 2 3 3 3 3 333 3 3 3 4
B 9 0 I 2 3 4 5 6 789 0 1 2 3 4 5 6 7 B 9 0

M
212IJI2+jI212+212+212t2tJtlt2t2tJt2t2tlt2t2t

2121213121312121212t2t2t2+311+2t2tJI2t2tI12121
2+= = = = = = 2t= = = 2+= = = 2t=

= == = = = = = = = = = = = = = = = = = = = ~

2121213121JI2121212121212till+2t21J+212+lt2121
2+=

V),.
I

'"

P
21=

P

P

P
= 31=

21=

2+=

P

pP

~ ~ ~ ~ ~ ~ ~ ~ ~t~ ~ ~ ~ ~ ~+~ P
2+=

2+=

F'
- - P

p
2t=

LUNG i BRONCHI-LEFI (CONTINUED)

FlfROS~RCOMA. .'
(MAINSTEM BRONCHUS), POLYP(SI, EPITHELIAL.

LUNG I DRONCHI-APICAL
CRYSTALLINE DEPOSITS IN DISTAL AI~WAYS.
HYPERPLASIA, ALVEOLAR/DRONCHIOLAR.
CARCINOMA, ADENOSOUAMOUS.
INFLAMMATION. GRANULOMATOUS.
ADENOCARCIIIOHA •
INFLAMMATION, ACUTE.
CARCINOMA, SOUAMOUS CELL.
LYMPHOMA, MALIGNANT.
HEMORRHAGE.
PNEUMONIA, ASPIRATION.

LUNG I DRONCHI-AZYGOUS
CRYSTALLINE DEPOSIlS IN DISTAL AIRWAYS.
HYPERPLASIA, ALVEOLAR/BRONCHTOLAR.
CARCINOMA, ADENOSOlIAMOUS.
INFLAMMATION, ORANULOMATOUS.
ADENOC(,RC INOMA.
IIIFlAMMATlON, ACUTE.
LYMF'HOMA; MALIGIIANT.
NEIlORRHAOE.
PNEUIlONIA, ASPIRATION.

LUNG I DROIICNI-DIAPHRAGMATIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
HYPERPLASIA, ALVEOLAR/DRONCHIOLAR.
HYPERPLASIA, BRONCHIOLAR, EPITHELIAL.
CARCIIIOIlA, ADENOSOUAIIOUS.
INFLAMMATION, GRANULOMATOUS.
POLYPIS), DRONCHIOLAR, EPITHELIAL.
Al'EIIOHA.
ADENOCARCINOMA. .
INFLAMIIATION, ACUTE.
NECROSIS.
CARCINOMA, SOUAIIOUS CELL.
LYMPHOMA, MALIGIIAN'.
HEIlOF;RHAOE.
ADENOCARCINOMA, DRONCHIOLAR.

(Yo) NO SIGNIFICAN1 LESION RECOGNIZED eMl MISSING
II) INSUFFICIENr TISSUE PRESENT IN SECTION IAI AUTOLYZED
IN) NOI PRESENT IN SECTION 1-1. NOT REOUIRED

(P' PRESEN1 Iltl MINIMAL, (211 SLIOHT
(Jt) HODERATE (411 SEVERE



CO-CA~CINOGENICITY OF FOUNDRY PARTICUL~TES
SILICA AND SILicA SAND SUPS111UIES

------------------------------------------
G~OUr 4 MALES

11111111111111111111111
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 444
I 1 2 2 2 2 2 2 2 2 2 2 J J J J J J J 3 J J 4
890 1 234 5 6 7 8 9 0 1 2 3 4 5 6 7 B 9 0

LUNG & BRONCHI-DiAFHRAGMATIC (CONTINUEDI

FN[UMONIA. ASFIRATION.
(MAINSTEM BRONCHUS), CARCINOMA, ADENosaUAMOUS~
\MAINSTEH ERONCHUS). ADENOCA~CINOMA.

LUIIG & P~ONClII-CA~DIAC

CRYS1ALLINE DEPOSITS IN DISTAL AIRWAYS.
HYFE~PLASIA, ALVEOLAR/BRONCHIOLAR.
CA~CINOMA. ADENosaUAMOUS.
INFLAMHAIION. GRANULOMATOUS.
M'WOCARC IIIOHA,
INFLAMMATION, ACUTE.
l:AF:C1NOHA. SOUAHOUS CELL.
LYMPHOMA, MALIGNANT,
I1EMORRIIAGE,
PNEUMONIA. ASPIRATION.

LIVER
AMYLO II'OS IS.
NECROSIS.
INFLAMMATION, ACUTE AND CHRONIC.
LYMFIlOMA, MALIGNANT.
'IYF'EREMIA.
CYSTISI, PILIARY.
{CAUDATE LOPEI, ADENOCARCINOMA, NOS.
SARCOHA, IlISTIOCY1IC.
(MEDIAN LOPEI, ADENOMA, HEpATOCELLULAR.
{HEDIAN LOBEl. CYSTISI, PILIARY.

GAllPLMDER
HYFERPLASIA, FOLLICULAR.
INFLAHMATION, ACU1E.

SFUEN
AMYlOIDOSIS.
HYFERPLASIA. RETICULOEND01HELIAL CELL.
IlEMATOPOIESIS, EXTRAMEDULLARY.
LYMFIlOHA. MALIGNANT.
HEnA I OPO IES IS.
INFLAMMATION. GRANULOMATOUS. CAFSULAR.
SARCOMA, HISTIOCY1IC.

FANCREAS

(XI NO SIGNIFICANT LESION RECOGIIIZED lMl MISSING
(I) INSUFFICIENT 1lSSUE FRESENI IH SECIION IA) AU10LYZED .
(N) NOl F~ESEHT IN SECTION . (-I NOT REOUIRED

(P) FRESENl lit) HINIMAL 12tl SLIGHT
(3t) MODERATE 14tl SEVERE



CO-CARCINOGENICITY OF FOUNDRY PARTICULATES
SILICA AND SILICA SAND SU9STITUTES

GROUr 4 MALES

PANCREAS (CONTINUED)

l'fMF"lfOHA, H/\lIGNANT. "" .
INFLAMMATION. GRANULOMATOUS. CAPSULAR.
HYPERPLASIA, ISLET tELL.

IIEAR r
INFLAMMATION, ACUTE.
CARCINOMA, AOENOSOUAMOUS, INVASIVE.
SARCONA, HISTIOCYTIC,
ARTERIOPAIHY, DEGENERATIVE.

KIDNEYS
AMYLOIDOSIS.
ATROF'\1Y.
NEPHROPATHY, CHRONIC.
LYMPHOMA, HALIGNANT.
ArlEI/OCARC INOHA, TUBULAR,
INFLAMMATION, PERINEPHRIC. PYOGRANULOMATOU9.
CARCII/OMA. AOENnSOUAMOUS, HETASTATIC.

URIHARY IILADDER
MINERALIZATION, iRANSITIONAL EPITNELIUM,

PROSTATF

TE51ES
AlF:OF"HY.
IlEGnlERAlION.

SEMINAL VESICLES

STERHUM I RID JUNCTION
IIIFI.AHHAlION. ItITERCOSTAL. ACUTE.

FEMUR/DOllE MARRO~

HYPERFLASIA. GRANULOCYTIC.

flASAL CA\'IlY
EXUIlAIE. FURULENT.
INFLAMMATION. ACUTE.
INFLAMMATION. ACUTE AND CHRONIC.
(PARAtIASAL TlSS!)EI, ItIFlAHHATION.

I I I
777
444
I I 2
B 9 0

I I 1 I I I
7 7 7 7 7 7 7
4444444
222 222 2
1 2 J 4 :; 6 7

I I I
777
444
233
9 0 I

I I I
7 7 7 777
4 444 4 4
3 3 J 3 3 3
J 4 :; 6 7 8

1
7
4
4
o

(X) NO SIGNIFICANT LESION RECOGNIZED IHI HISSING
(I) INsurFICIENTTISSUE PRESENT IN SECTION CA) AUTOLYZED
(HI NOT PRESENT IN SECTION 1-) NOT REOUIRED

IFI PRESENT (It) MINIHAL C2tl SLIGHT
(3t) MODERATE (4t) SEVERE



CO-CARCINOGENICITY OF FOUNDRY FARTICULATES
SILICA AND SILICA SAND SUDSTITUTES

--~-----------------

GROUr 4 HALES

11111111111111111111111
7 7 7 7 7 7 7 7 7 777 7 7 7 7 7 7 7 7 777
4 4 444 4 4 4 4 4 4 4 4 444 4 4 4 4 444
1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 J 3 3 3 4
B 9 0 1 2 3 456 7 8 9 0 1 2 3 4 5 6 7 B 9 0

OTHER
IDRO/lCHIAL LYHf'H IIODE), ADEIIOCARCINOHA. HETASTATIC.
IDRONCHIAL.L YHf'H NODEI. GRANULAR DEPOSI TS.. .
IHEDIASTINAL LYMPH NODEI, ADENOCARCINOMA, METASTATIC.
IMEDIAST1NAL LYHFH NODEI. CRYSTALLINE DEFOSITS.
(MEDIASTINAL LYMPH NODE" IIIFlAMI1ATlON. GRANULOMATOUS.
(I1ASS-CHEST), SARCOI1A, HISTIOCYTIC.

(~) 110 SIGNIFiCANT LESION RECOGNIZED , (Hi MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (AI AUTOLYZED
INI tlOT FRESENT IN SECTION, (-, NOT REOUIRED

(1'1 F'RESENT (It I "INI"AL (2f1 SLIGHT
131' "ODERATE (411 SEVERE

zt
It

'""I

'"



i I
7 7
4

'5 J
7 9

4
6.,

4
6
4 ~,

ACUTE,

F'OSTMIJRTrM,

2+~

H H H ~ X H H II H X = H X I H H H H X n II H X H II
- - .. - - - - ....

= 31= =
2+=

X X I X
= := = = =:-: :: = := :=

2+=

x = = = = = = = = = X
3.4f412f= 4f4f4.4f31If3f3f3f=

P

3f=

N N N N H 11

x
X X Ii X X X
= = ::: = = ::

- ....

'""X X X X X ,
'"

X
.. -

II

A X
Jf4f= 4f= 4f4f3f

F"

x "

X

H N

M

x Xx
x

M H H

x

X N

SKI N/SUBCUT! S
IliFLAMMATIOtl, ACUTE,
UinAHMATION, CURONIC,
ACARIASIS,
[[lEMA. SUBCUTArIEOUS.

MAHHAr.Y HANI'

lHIOH MUSCLE
DEGENERATION,

SAU':,AF:Y GIIIHI'

HANDIBUIAR LVNPH "ODE
1NFIANMATION, GRANULGHATOUS,
C~YSTALIINE DEFOSITS,

SCIAT IC tiER'lE

BRAIH
NEC~OSISi CORTICAL [Ell.

F"nUITARV
'lAfUOLATIOH.

A[lnNALS
AH"lLOHOSIS.
CARCINOMA, CORTICAL CELL,
(RIGHT ADRENAL), CARCINOMA' CORTICAL CELL,
UVPERPIASIA. CORTICAL CEll.

THYMUS
ATROF"HY,
IHFIAMHA110N, GRANULOMATOUS.
CRVSTALLINE DEPOSITS,

STOHOCN
AllYl 0 IlI0S IS,
UIFLAMHAT 1011,
IIYF'ERFIA>I A,
ULCEr; (S 1•
PIGMEIITATIOII,

(H) M1S51NG
IA) AUTOLYZED
I-I NOJ REOUIRED

HINlHOl (2fl SU"NT
!4t) SEYERE

liD SIGNltlCANT LESION RECOGNIZED
INSUFFICIEIIT TISSUE PRESENT IN SECTION
NUl PRESENl IN SELTION

(P) PRFSE~r 11tl
(Jf) HUlOf.F:An

~ ;~ )
(Il
~ N)



~Xl NU SIGNIFICANT LESIUN RECOGNIZED (HI HISSING
(I) If/SUFFICIEfIT TISSUE f'RESENf IN SErrrON (HJ AUfUUZE['
~Nl NOT fRESENT IN SECTtON I~) NOT RFUUIRED

(Pl PRFSENl lIt) HINIHAL, (2t) SLIr.HT
(3+) MODERATE (4+1 SEVERE

i



CO-CARCINOGENICITY Of fOUNDRY PARTICULATES
SILICA AND SILICA SAND SUFSTITUTES

._-----------------------
. GROUF' :; ~ALES

IiI 1 1 1 1 I I I I 1 I I \
7 7 7 7 7 7 771 777 7 7 7 -, ~ .., 7 -:

4444444444444444 4 4 ·1 4 4 4
4 4 4 4 4 4 4 :; :; :; :; :; :; :; :; :; 66l·666

2 J 4 :; 6 7 B 9 0 1 2 J 4 :; 6 7 0 ~ 1 2 3 1

= = = = = = = = = = = = - =, = = = - n
21= = = 21= It= = Itlt= = = It212tlI1+= Itll= lIlt

JI3IJt2t4IJtJI2IJIJIJI2IJI= JIJIJI21= 21ZIJIJI41

= = = = = = = = = = = = = = = = = = = A = = = = =
2t= = " 2t= 11= = 1111= = = 112121illt= Itll= Itlt

JtJl3t2t4t3tJt2tJl3tJt2tJt= JtJtJ12t= 2t21JIJI4t

= = = = = = = = = = = = = = = = = = = A
2t= = = Zt= It= = Itlt= = = It2t2tllll= 111\= lIlt

JIJIJI2t4IJIJI2tJIJIJI2tJt= JtJtJ12t= 2121JIJI4t

=.= = = = = = = = = = = = = = = = = = A = = = = =
2t= = = 21= It= = ltlt= = = It2t2tltlt= Itlt= lIlt

3tJtJl2t4t3t3t2tJl3tJt2lJI= 3tJtJl2t= 2t2tJIJt4t "'I
'"

~t2+:!"

1I2t

A Y. A X

= X A
11=

A X "X A

11=
41=

Jt=

X = X = X
= 2t=

It=

X A A X A A X M X X

= = = = X = = = = = = = = = = = = = = n = = = = =
2t= = == = It= = Itlt= = = It2t2tlllt= Itll= Itlt

JtJtJt= 4tJIJIZtJIJIJt2tJI= JIJtJI21= 212tJI3t41

" = = = X
2t'2t2t21=

LUNG I fRONCHI-LEfT .
CRY~TALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION. GRANULOMATOUS.
MACROPHAGES. PIGMENTED.

LUNG I fRONCHI-AFICAL
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INfLAn~AIION, GRANULOMATOUS.
MACROPHAGES. FIGMENIED.

LUNG I fRONCHI-~ZYGOUS
CRYSIALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMAIIOH, GRANULOMATOUS.
MACROPHAGES. PIGMENTED.

LUNG I PRONCHI-DIAFHRAG~ATIC

CRYSTALLINE DEFOSITS IN DISTAL AIRWAYS.
HIFLAMHATlOtIo GRAIIULOHAIOUS.
HACROI'HAGES, f1G~ENTED.

LUlm I HmlCHI-CARDIAC
CRYSTALLINE DEPOSITS iN DISTAL AiRWAYS.
INFLAMMATIOH. GRANULOMAIOUS.
MACROPHAGES. PIOMENTEO.

LIVER .
AMYLOIDOsis.
INFLAMMATION. CHRONIC,
FOCI. CLEAR CELL.
CYSJ(S), PILIARY.
(LATERAL). HEMATOMA.
IIYHF:EM I".
(LATERAL). ECTASIA, SINUSOIDAL.
NEUOSIS.
HYPERPLASIA. PILE DUCT.
r IfF:OSIS,

G',LL PLM'/lEF:

$I

SFLEEN
nMYLOlrOSIS.
HEMATOPOIESIS. EXTRAMEDULLARY,

X
2+2t3t11=

M X n M A
'2t"=

M " = y.
,., 2t3~"

!~l NO SIGNIFiCANI LESION RECOGNIZED IMI MISSIN6
(I! IP5UfFICIENT [ISSUE PRESENT IN SECTION IA) AUTOLYZE~

(N) NOI FRESENI IN SECIION !-) HOI REDU!RE~

(PI FRESENI ll') MIN1~AL" (2tl SLIDHI
!3tl MODERAIE '1'1 SEVERE



CO-CARCINOGENICITY OF FOUN~FY F~FTJCULATES

~lIIC'" HIli' SIUU, SMH' SUfSTITUHS

Gf.:OUf' ~ ~t:ILES

1 1 I 1 1 1 I
; 7 7 7 7 7 ? 7 7

1.1 •••• 144.
444 4 4 4 • 5 555
345 6 7 B 901 C 3

4 • 1 •
::I J ~, ::;
!:, "7 B G'

I, ,
'1'1
6
~

X X x=xx=n
213t3t31: 3t3t3t3t2t= 2tlt3t= 21: : 31= 4/= 3/313/

1/=

A A X A A X X X X X X X X n

X X X X X X X X X X X X X X X X
= ~ = = ;; = = ~ ~ - - - - - - - - -
=;;;=== :; = = = = = ;; = ~ =

X X= = = = X X X : : X X : : " X
= = = = = = = = = = = = = = - - - - :

3t3t3t: : 21212131= : = = = = J/2t1t 11= 31J/~1
: : : : : : : = : : : 1/2/:
= = = = =- = = ~ = = = ~ =

X X X X X X X X X X X X X X X X X X X A X X X X M

X X X X X X X X X X X X X X X X X X X X X X X

XX X X I X X X X M X X X X X X X X X X X X

X : X X X X X X X X X X X X X X X X 1. X
: - - : .. - - - - -
p = = = = = = = = = = = : =

P = = = = :: = .;: :: = 2+=

M X X X M X A X X MXXi:XH
- - - - = = P =

- - .- - -

X 1. X X X X X = X = Y. X
31: : = ;; ;; ;; ;; 2+=- 31= 31 =

2+-::

2t= 2tlt~ 3{" ~t

21= : 11= 3t= 21
3+~

.:- ~t=

'"on
I

'"

~I

'( X

X
Jt

x (,

31­
3+:­

/=
Ie "

31213+2/: 2131
HJHt21: 3t21

H=
2t2t= 2t=

2t= 3t=

F'~NCREAS

CnRCI~OMA, ISLFT CELL,
INFL~MhATION, GRANULOM~TOUS, PERlnDENAL.

IlEnRT
1IlRO~DOSIS.

I~FLAMMATIONj CHRONIC.
HEMORFIlAGE, PERlnORTIC.

KI ['IIEY5
MYlOII'05IS.
NEPHROPATHY, CHRONIC.

UF:TNARY DLA[I['ER

F'ROST"TE
ATROF'HY.
THROMDOSIS. ARIERIAL.

TESTES
AHYlOIDOSIS.
r,TROPHY.
DEGEIIER"TION.
THROHDOSIS, ARTERlnL.

SEMINnL "'ESICUS

STERNUM & RIB JUNCTION

FEHUR/BONE MARROY

N(,Sr,L CH\'ITY
INFLAMMATION, ACUTE~

(,RTlFACl(SI.
EXUDATE, PURULENT.

OTHER
(MEDIASTINAL LYHPH NODEl, INFLAMMATION,
GRANULOHATOUS, ACUTE.

(MEDIASTINAL LYMPH NODE), CRYSTALLINE DEPOsITS.
(MEDIASTINAL LYMPH NODEl, INFLAMHATION. GRANULOHATOUS.
(BRONCHIAL LYHPH 1I0DEI, INFLAMMATION, GRANULOMATOUS.
(BRONCHIAL LYMPH NODEI, CRYSTALLINE DEPOSITS.

(XI NO SIGNIFICANT LESION REC06NIZED (M) HISSiNG
(II INSUFFICIENT TISSUE PRESENT IN SECTION lh) AUTOLYZED
(N) NOT PRESENT IN SECTION 1-) NOT REOUIRED

(I') PHSElIT (11) HINlMAI ., (21) SLIGMT
(311 MODERATE (4tl SEVERE



rO-C~RCINO~lNICIIY OF FOUNDRY P~RIICUL~TES
SILlcn AND SILICA SAND SU~SIITUIES

-- ------- ---------- ------
GROIIP 5 MALES

111111111111111111111
7 7 7 7 7 ] 7 ] 7 7 7 7 7 7 7 7 7 7 7 7 7 7 -

444444444444444444444
4 4 4 4 4 5 5 5 5 5 5 5 555 6 6 6 6 6 6
5 6 789 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5

OTHER !CONTINUEDl

MEBDITEf:"{', ABSCESS '. ES).
RENAL LrMFH NerEI. INFLAMMAII0N, GRANULOMATOUS.
f:U'"L L'(~fll ~'CIIEl. Cf:'ISIALllNE IIEf'Osns.
SMALL [HlfSTINE), IfLESCOPING, FOSTMORTEM.
~R~NCHlnl LYMIH NODE), THROM~OSIS, ARTERIAL.

(Xl NO SIGNIFICANT LESION RECOGNIZED iM! MISSING
(I) INSUFFICIENI IISSUE PRESENT IN SECTION (AI AUTOLYZED
(N) H~T PRESENI ,IN SECIIOH . (-I NOT REOUIRED

(I) IRESENT llfl MINIMAL. 12fl SLIGHT
(3tl MODERATE (4fl SEVERE

o P

M

"',
'"



S~IN:SU~C~TI5

INrLn~NnTlnN· A~UT~,

1U~L~I~.1~~!lml, CIIE'JtlIC.
I:C.IF. ".' ... .: .
£~["~' SUBCUTANEOUS.

!~AHthif:'1 fjU'lIHl

IIHUH IWSCLE
~EGENERATlnH,

~nLI~nRY GLAND

HANDI~ULAR LYMPH NODE
INfLAMHATION, GRANULOHATOUS.
C~YSTALLINE DEPOSITS,

SCIATIC NER~E

PRAIN
nECROSIS, CORTICAL CELL.

riTUITARY
~ArUOLATION,'

n~RENALS

AMYLOI~OSIS.

CARCINOMA, CORTICAl CELL.
!R1GH! ADRENAL), CARCINOHA, CORTICAL crLL.
HYPERFLASIA, CORTICAL CELL.

nnr1ll5
MROrH"" .
INFL~HHn'IGH, GRANULOMATOUS.
CRYSTALLINE DErOSITS,

"TO~:,CIt

"HYLOWoSIE.
IItFLAMHATION, ACUTE,
ItYF'[f:F'LASIA.
LILCEF: IS),
FlGHEIIHTIOIt. rnSTlIORTEM,

x X = X X X ' X = X
= = = = 2t' = +,
-- -- - - - -

= '"" =- = ~ - -
3+' = , H' If=

HN N N N X N N N N N N N N N N N N H N N N N N

X X X = X = X X " X X X X X X X X X X X X c X
H= H= = = = = = = = , = = 11=

Yo X X Yo X X X Yo X X X

" X X X X X X Yo X = X X X X X X X X X " X
3t= = = = = = = = = = =
:!f= :: ::- = = - -- - "'"X MX X X X X X Yo X X X X Y. X X X H I

'"
X X = X y. X X X X X X X X X y.
= :: 2+=

HX X X X X X X A X H = X X X X H
2+=

X====X X y. y. y. = y. c = = = Yo = = = = X
4t4+= 414t4t3t= 3t= = = = 3t= ~14t4t3t= 3t3t4t41=::" :- - - = :: :: :: :: = :: :: :: :: ::" :: :: .::: ::

:: = = = :: :; :-: :: :: :: :: :: :: :: :: :: :: :: :; = :: :;
:: :: :: :: :: = :; = - :: = "= :: ::

X X H y. y. y. X X Y. A X X H X X H Y. H H 1. H H X
31= = = = = = = , = = = = = = = = c = 31= c

- - :: :: :: :: :: :: :: :: :: = ::
= - - - - - - - -

A X Y. X = X X X X X X = = X X Yo = A
- - = = :: :: :: :: :: :: :: ~+=

1+= = = = = =
.::: :: ::- :;:: :: 2t=
~ 2~~ ~.= 2+= :: ::- - - ====31=

F' =

IH) MISSING
CA) AUTOUlED
(-) NOT REOUIRED

MINIMAL (:/) SLIGHT
CH) Sf'IH'E

Xl ItO SIGNIFICANT LESION RECOG"IZEO
I' nIS'JrrrClEIIT 'iSSUE F'RESENT III SECIION
l!) 1:01 F'f:ESEtlT Itl SECTION

IFl FRESENT 11/)
~.;l) f10~£FATE



CO-C"~CINOG£NICITY OF FOUNOP.Y FAP.tICULAT[~
SILICA AND SILICA SAt/D SUFSIIIUIES

-----------------
nr.:our" 5 HALES

I11111111111I111I11I1I1
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 1
4 q 4 4 4 4 4 4 4 4 4 44 4 44444444444
666 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 88, ,
789 Q I 2 ~ 4 5 6 789 0 I 2 3 4 5 6 7 B 901

~lDMACH ~CDt/IIHUlPI

PM·ILLOMA.
E(IEMil' .:: :: :: :: :: ::: :: ::: :: :: :: . . - - . 3t=

['lI01ICIIU/I X X X X A X A X = Y. A A X X X X A Y. X X X Y. A A
!'ILATATIOt/. - = = 3+=

.1[..'UNUtl X N X X A X A X X X A A X X X X A A X Y. X A A A

['CCUM A X X X A X X X X A = X X X X A A X A X A X A
CYSTIC HYPERPLASIA. CRIPI CPIIHCLIUH. ::: :: :: :: ::: :: :: ::

INFLAMMATION, CHRONIC. = = = = = = H=
INrLAMHAIION. ACUIE AND CHRONIC. .. - - - - - - - :!t=

ILEUM X X X X X A X 0 X A A X X XX A A X X X A H
CYSTIC HYPERPLASIA. CRIPI EPITHELIUH. ====It== 2+:: ======:== on

on
~OLON/RECTUM X X X X A X A X X X A A X X X X A A X Y. X A X A Y. I

'"CYSTIC HYFERILASIA. CRIPI EPITHELIUH.

M£SEt/ICRIC LIt/PH NODE X X X X X I X X A A
It/rLAHHAIION, BRAt/ULOHAIOUS. = - ========HYfH:PLASI,l. - - - - = ::: 2+= = ::: 21=
ADCt/OCARCINOHA, HFIASTATIC.
C~Y5TALLIt/E DEIOSI'S.
FIFROSIS. FOLLICULAR. ::: ::: ::: :: 2t=

LAf:'r11Y. X X X X X X X X = X Y. X X X X X X X X X X X X X X
It/rLAHHAIIOtl. ACU'E. - - ::: - - 2+0:: ::"
It/FLAHHAIIOt/ •. GRAtlULOHAIOUS.
CRYSTALLINE DEPOSI'S.

Tf:ACHEr, X

TlIH:OI D = = X = X X = X X X X X H N X = ~ X X X X X I A X
MYLOIDOSI5. 2+2+= 2+= ::: 2+= = ::: ::: ::: ::: ::: ::: 3t2+=

r'r,RATH'lFiOI II X X M X H X H X N X X H M M M X X XX X H H H Y. H
ESOF'Hr,GL!S X X X X X X X X X X X X X X X X X X X X

~~l 110 SIJiIIFICAt/l LC310ti F;ECOGIII~H (H) MISSING
III li"·UFFICIEIIT TISSL1C H:FSFNT IN SECTION In! (,U'OlYZE!'
~!" :".>: rFE~:un It! SEeflntt , (-I NOT REQUIRED

'I' n:ESLlli 'If I MlIllMl (2tl. SlIGI1T
'~I' MODERATE !~.J SE~ERE



CD-CARCINOGENICITY OF FOUNORY PARTICULATES
SILICA AND SILICA SANOSUFSTIIUTES

----------------------------
OPPUP 5 HALES

1IIIillllll!ll!!llll
7 777 7 7 7 7 777 777 7 7 7 7 7 7
I 4.4 4 4 4 q 4 4 ~ 4 4 4 4 4 " 4 ~ ~ 4 ~ ~ 4 ~
6 6'6 7 7 7 7 7 7 7 7 7 7 8 B 8 8 8 8 8 8 8 8 9
7 a 9 0 123 456 7 8 9 0 I 2 3 456 789 0

Itltlt= Itltlt2t3t2t= Itlt= = 2tltlflt= Ito = 3tll
Jt2t3t3t2f2t2t3t3flt3t3f3t~t3t3t=3t2t2t2t3f3t= =

= = = = = = = ~ ~ = = = = = = = = = = 2t=

Itltlt= Itltlt2t312t= Itlte = 2tltltlt= Ito = 3tlt
3t2t3tlt2t2t2t3t3flt3tJt3t~t3t3t=3t2t2t2tJt3t= =

= = = = = = = = 2+~

1+1+1+= 1+1+1t2t3+2+= Itlt= = 2t1tltlt= H= ~ Hit
3f2t3t3t2t2t2t3t3fltJt3tJt~t3tJt=3t2t2t2t3t3t= =

= = = = = = = = = = = = = = = = = = = 2+=

Itltlf= Itltlt2t3t2t= Itlt= = 2tltltlT= Ito ~ 3tlt
3t2t3tJt2f2t2f3t3flt3tJt3t4tlt3t= 3t2t2t2t3t3t= =
= = = = = = = = = = = = = = = = = = = = = = = 2t~

'"Of),
'"

x A A II

3t=

A A X

- = = = x = X A X X = X = = = = x = = = = X
2.= 2t2+= 2t= = = = 1+= 2+2.2t2f= 2fl+2+~+­

2t=
2+=

Itltlf~ Itltlt2t3t2t= Itlt= = 2tltltlt= Ito = 3tlf
3t2t3f3f2t2t2f3f3tlf3tJf3f4f3t3f= 3t3t2t2f3t3t= =

~ = = = = = = ~ = = = = = = = = = = = 2t~

I.UNG I 1:':IItICIlI 'L[I r
CRYSTALLINE nrpOSITS IN DISTAL AIRWAY~.
lIIFU,tlll:, I I ~I:. GRMIULOMIITOUS.
~AcprPHAOES. PIOMEN1EO.

,'J';S 1 iIf:ONCIII-HF'IC,~L
CRYSTALLINE DEPOSITS IN DISTAL AIRWIIYS.
INFLAMMAlION, GRANULOMATOUS.
MACROPHAGES, PIRMEIITED.

LUMG 1 FRONCHI-AZYGOUS
CHSlALlllIE I'EPOSITS IN DISTAL IIIRWAYS.
INFLAhMnlION, GRANULOMATOUS.
MACROPHAGES, PIG"ENTED,

l~M5 ~ DRONCIII-OIAPHRAGMIITIC
CRYSTALLINE DEPOSITS IN DISTAL IIIRWIIYS.
(1IILAMHArION, GRANULOMIITOUS.
MACROPHAGES. PIGMEIITED.

LUNG 1 FRONCHI-CAROIAC
CRYSTALLINE DEPOSITS 1M DISTiL AIRWIIYS.
IIlFL~"M~110N, GRANULOMATOUS.
MACPUPHAGES. PIGMENTED.

II'lE!:
,~M'rLOIDOSIS.

;NFLAMMATION, CHRONIC.
FOCT, CLEIIR CELL.
CYSTIS), FILIARY.
~LATERAL), HEMATOMA.
IIH'U:LMIA.
:LAIERnLI, ECTASIII. SINUSOIOAL.
NECROSIS.
IIYPERPLASIA, BIlE oucr.
FaF:u~,IS.

Ur,LULAI'DER

91'LEEH
AMTLOIPOSI9,
HEM~TOPOIESI9. EXTRAMEDULLARY.

~ x x = = = = X
2t2t3t= - 3tlt= 3t=

~ = ct=

(XI HO SIGNIFICANT LESION RECtiUNIZEP (MI MISSING
III I~SUFrICIEMT TISSUE PRESENT IN RECTIOH IA) AUTOLYZEO
(H' ItOT PRESENT IN SECTION (-) NOT REOUIREO

(!'I F'f.:ESEtIT ~1+) MHIlMAL 12Tl SUEHT
(H I llO[!EF:ATE (4t I SEVERt:



[0 "CARCiNOGENICITY OF rouNok, PARIICULATES
SILICA ANP SILICA SAND SUDSTITUIES

------------------------
GROUP S HALES

1 1 I I I 1 I 1 I 1 1 1 1
7 7 7 7 7 7 7 7 7 7 777
1441444444 444
6 6 6 J 7'7 7 7 7 7 7 7 8
7 U ~ 0 1 2 J 1 J 6 890

He

Yo = X = = X = X X X X = = = = = = X = = = y.
313t= 3~= 3t31= It= = = = 3t2t= 31313t= 3t3t3t31=

41=

A X X H X X A Yo X X I X X X X X X A X

X X X X H X X X X X X X X X X X X X X = X
3t= • " - ~

2.~ = = ~,
X X X = = X X X X X X = = = = = = = = X = = X

~

= = = = = = = = = = = = = Jt= = = = = = 2t=
3t3t= = = 3t3t= = = = = = It2tJl3tlf= It31= JI=

2f= = =
'" = 7+=

X X X X X X X X X X X X X

X X X X X X X X X X X X X X X I H X X X X

H

X X I Yo X X X X X X X X = X M X X X
11=

= X X X X X A
- - = =
2t-=

X X = X X X X X X X
2+"" ::: 2t=

I I I I I I
77777 7

11444444
8 8 8 8 888 9
J 4 S 6 7 8 \' 0

X X X X X X X X X A
- - - - - -

- - - '" ." ." = '" ""
X = X X X = X = X

J~= 31= = = = = 21=

to"
t3t= 31­
t3t= Jt=

21=
-. '2l= ::

JI= " 2t c

3+= ::-t-::o
= JI
= 31

1=
1=2+:::

313f= 413IJt=
:2+3-+ 3+~t7f:::

F"(ltl[~:E"S

CARCINOMA, ISLET CELL.
jllrLMl1f,IIOth Gf.MfULOHATOUS, PH:IADENAL.

~~E M:1
.IIRtlMPCSIS.
INFLAHHAIION. CHRONIC.
I~HORRHAOE, !"ERIAORTIC.

11~~~~L [~~IT{

INFLAHHAIION, ACUTE.
ftRTIFftCT(SI.
EtUDAIE, PURULENT,

OIIlEf.
(HEbIASTINAL LYMPH NODE), INFLAMMATION,

GRI,IIULOHilIOUS, ACiIlE.
MH1A31I/IAL LYl1F"II NODE). rF:YSTALl"'E DEPOSITS.
IIEOlftSllNnL LYMPH NODEl, INFLAMMAIION, GRANULOHATOUS.
PRONCHIAl LYMPH NODE), INFLAMMATION, GRANULOMATOUS,
P':OllUlJ ill l "IIIPli tinOE \. [P."{SH,lI.ItIE I'U'OSI T5.

~. I [I!JE." S
f,tHLO \lIOS IS;
NEPHROPATHY. CHRONJC.

UR HlM:Y DLAI'OER

PROSIATE
~TROFHY.

IHROMDOSIS, ARTERIAL.

TESTES
M'(lOll'~SIS.

MROF'Hl.
l'EGEtlERAT10N.
lllROHDOSIS, ARTERIAL.

SEHltI~L ~ESTCL~S

~rERtlUM I RI~ JUNCTION

'"EHl/R:DOIIE M~F:ROU

~ r.; PO 5IGtllFlCMH LESION F:ECOGNIZEI' (HI HI,SHII;
!I' IN~UFFICIENT IISSUE PRESENT III SEClleN IAI nUIOlYZED
'fJ; ~!!JT FHSEIII Itl SEC[['W 1--) NOT F:UlUlRED

'F" F'r;'ESErJl Of) MIHIMAl ~:.j SLHJIIT
~!.~) HD[IE~:t:jT[ (1.l SE'.!EH



[0 CARCINOGENICITY OF FOUNP~1PARTICULATES

SILICA ANP SILICA SANP SUFSTITUTES
---------------------------

G~OUP 5 NALEs

1IIIIllil1111111111
7 7 7 7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 7 7 ?
4444444444444444444 4 4 1 4
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OTHEF: ICONTlllUn:,

\

IHFSINIER1!. AB3CES;~E3J.

H:EtlriL UIlrll 'WOE!. INFLAHMATlON, GRANULOMATOUS.
(I.:lIII,L UHf'fi tlO['U, CRYSTALLINE DEF'OSITS.
(SMAll IInrSTlNE~, TELESCOF'ING. F'OSTMoRTEH.
I~RONCHItlL LYMPH NODEl, THROHeOSIS. ARTERIAL.

X! NO SIGNIFICANT LESION RECOGNIZED IH) HiSSING
11 INSUFFICIENT TISSUE FRESENT IN SECTION tAl AUTOLYZED
Nl Nol FRESENT IN SECTION (-I NOT REOUIREP

~r) PRESENT (III HINIHAL (211 SLIGHT
(311 HoPERATE 1411 SEVERE
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r
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'""'"I
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~O-CAHCIHOOEHICIIY OF FOU"~RY PARTICULATES
SILICA AH~ SILICA SAH~ SU~STITUIES

---------------------
DROUP' 6 MALES

I 1 1 I 1 1 I I 1 I I I 1 I 1 1 1 1 1 I I 1 I 1
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
4 4 4 4 444 4 555 5 5 5 5 S S S S S 5 5 555
999 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 1 1 1 I I I
2 3 4 5 6 7 B 9 0 1 2 3 4 5 6 7 8 9 0 123 456

<I. 1tl·'3~_'lT U: i X X X X X X X X X X X X X X ' , X X ' X X ' X X X
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S 5 5 555 5 S S 5 5 5 5 5 5 5 5 5 5 ~ ~ 5 5 5 5
1 1 1 2 ~ 2 2 2 222 2 2 3 ~ J 3 J 3 3 3 3 3 ~ 1
7 e 9 0 I 2 3 ~ 5 6 7 B 9 0 I 2 3 4 ~ 6 7 990 1

;Uti/S~~rL111 X X = X X X X X X X X = X X X X X Yo X X = X
!NFLAMMAI oh. ACU1E. ~ ~ ~ = = ~ = ~ ~ ~ Ite - - - - -
11Yr-[f.::.H:A 051S. = == ~ = = = := = = = = = = = = = = := 2"=
(I[r~" 1 t'.~, IS.
:IELANOSI9.
INFLAMMATION, PYn~RANULOHATOUS.

COEHA. SUFCUIANEOUS. = = 2+= = = = := = = = ~ = = := := := ~t=
(.[(,"1110515. - - - - = = := := = = = := = = = = = 2+=

MAMMARY GLAIID H" " " " " " " " X N N N N N N N N N N N " N " N
f11IGIl HUSCLE X X X X X X X X'X X X X X X X X X X X X X

lJEGHIEf:AIIIlN; = = = = = = = = = = = = := - - ------

SI1Ll IHIP,'! GLMHI X X X X X X X X X

11A/I[rIFULM: LYHF'H IWIIE X X X X X H X = X X X X X X X X X X X X H
INFLAMMATION, GRANULOHATOU5. = = = It= = = = = = = = = = := - - -

'"INFLAMMAIION. PYOGRAIIULOMATOUS. = = = = = = = = = = = = - -- - = = '"'AOENOCARCINOMA, "FTASTATIC. = = = = = = = = = = = = = = = = = = = = := P I
-eo

SCIATIC II£RVC X X X X X X X X X X X X X X X X X X H

[:f:rtl " X X X X X X X X X X X X X X = X X X X X X X X X Y.
NECR05IS, CEREFELLAR. = = = = = = ~ = = := = = = = = =
~ACUOLA1IO" OF NEURONS. =:: = = = = ~ = = = = = It=

FITUITAF;Y X X X X X X X X X M X X X X X X X X H X X H

IILIF:£H/,LS X X = = X X X = = = = = = X = X X - - X
(,IROF'HY.

= = 3+J+~ ~ ~ ~+J+J.J+3+~+~ ~+~ ~+3+~ 3+~1~ = 3+3+(,M'I\OIlI0515.
HYFERPLASIA, CORTICAL CELL.
ADENOMA. CORTICAL CELL.
PHEOCHROIlOCYTOHA. = = = = ::: = - - = = = P

IH'(I1US H H = H H X H H X H H X X X H X = H Y. M = H H H H
"'F:OHIY • = = 31· " = = = = " " " " = = 3.= 3+=
Ch~CIHQH~, SnUhMUUS CELL, IN~nSI~E. = • = = = • = = " = = = = = = = p

SrOMAC~ A X = X Y. X Y. = = = X X = X A
',/I'ILO li't'S 15. = ~ ~ ~ ~ = = = 2.~

/.) IW SICIiIFICAIIT LESION F:ECOGtlIZEP (H) HI5SING
I) InSUfFICIENT TI5SUE FRESEIIT IN 5ECTION (AI AUTOLYZED
Ii' rlOl f'F:Ec·EIIT 1:1 3ECTlO!1 (-) NOT HOUrriEP

'!" I'F:E!:Etll (tt) HINIH~L _ (2+) 5L1GHT
(3+1 MU[IEfUITE ("t) S[lv'Ef.;[



CU-C~RCIHOGENlrITY OF FOUNDRY P~RTICULATES

SILICA AND SILICA SAND SUFSTITUIES
-----------------------
GROUP 6 MALES

1111111111111111111111
] 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
5 5 5 J S ~ S J 5 5 5 5 ~ 5 ~ 555 5 5 5 5 J J

1 1 : ~ 2 2 2 2 2 2 ~ ~ 3 3 J 3 3 3 3 ~ 3 3 4 ~
B , 0 I 2 ~ ~ 567 B , 0 I 2 J 4 5 6 7 B , 0 1

"r~"nCH !CUNIINUEDI

2-f=- =- =-
It= " = ~ = = = =

2t2t= =- Jt=- -: ~==J+H~

=
- -

Ito
= = ~ ~ = ; = = = = = = = = :: = ::

:::~==-==::-= - -

Ax X A X A X X X X A X X A X X X X A A X = X
2... ::

A A X X A X X X X X X X X X A X X X M n n X c X X
2t= = t--

-0
I

-0
A A = A A X A X A X X A X X A X = X X A A X A

INF~11~MlJllON· AClIIC.
IRCF.TSrS.
CISIIC HIPERPLASIA. CRIPI EPI1HELIUH.
!liTEF: f'l A,. I'" .
NECROSIS. MUCOSAL.
HEM.
HJlIH:AL I Zilll ON.
UUU"'S) .
I'I,FILLOM.

l'UUlIENUI~

11EMOHHI,GE.

.'EJUNUt!
IIEI\O~:~:H~GE •
INFLAMMATION, PL~SMACYIIC.

CHUM
INFLAMHAIION, nCUTE nND CHRONIC.
CELL lNF!LIRATION, OXYI·HIL.
IIEMOHHnf.E.
ClSIIC NYPECPLASIA. CRYPT EPIIHELIUM,
IIIFLMMATlOII, CIIf:O'"C.
HEMA.
ULCE~:'S·I ,

ILEUM
NEMOI:~:HnGE •
INFLAMMATIOM. PLASMACY'IC.

COLOH:RHIUM
!:EHOF:F:IU,UE.
CYSIIC HYfEPfLASln. CRIPI EPI1HElIUM.
IIEHnIO[Il~SI S,

MESENTERIC LYMPH NODE
I tIF~.~MMIo TION, GPIo!IUL OHI,I OUS •
H'(f"EF:pl",s.I,~ .
niHI.HM' ION, [1t[·:Otll [ •
INFLAMMATION. NOS.
lPYS1AlL!HE DEPOSIIS.

X

2f=

J+=

M X = X H = X
2+1f" ~ 2+=

1+1 f

X =

2t:-:

'H) HISSING
(A) I,UIOl!ZEIt
(") t10r REOUIREl'

MINIMAL '.2+) ::'LlljJH
("+) ;[I.'[F;[

Y,' I/O 5J IIIFICMIT USIOIJ F:ECOGtIIZEt,
I I IIISlIl IClUI1 lISS~l f'f:ESE'" IH SFCllOti
It I ~I~T ~ ESEHT IN SE[TICH

'f" f"r~£SEtll ~lt~

(~f' I1Ci'Ef:l; IE



CD CARCINOGEHICI1! or rouHbRY r~R1ICULnlES
SILlcn ~H~ EILlcn snN~ SUBSIITUTES

--------------------_ ....
UROllF' 6 MLES

I I I I 1 I I 1
7 7 7 "7 7 777 7
:J ~ :. J 5 ~ ~ ~ ~ '5 ~

1 I I 2 : : 2 3
7 e 901 J4S 890

, 7 7 7 ,

~ 5 5 55:'
"3 3 3 3 ~ 1
3 \ 6 9 0 I

x x 0 x x 0 x " Yor = 0 0 0 = = 0 0 - - - = o " r 0 F'
- - F' 0 0 0 =

Jf= ::: - - - - II'
= r = = = = = r = = = r r

2+= -= :: :: :: - -

2+= - ::: = = 2+=
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11 0 ~ lt2tllllltltltItlt= 2t= 1121= ItlIIt= II
31 0

r 0 = 0 0 roo = = F' 0 F'
~1212t3t313131~IJI3t312171413121312~

L~RINr

n~E"~C~~'I~OMn.

~ ,"<f:Cl nO~H' SQUAHOUS CELL.
IHFL~HHATION, nCUTE,
10LYIISI, ErllHELlnL.
HETAPLASIA. SOUMOI/S.
HYFERFLASIA.
CArCINUHA, IN SITU,
lIYSILnSIA· HUCOSAL.

IHACNEA
~~f.NO(ARCINDH~.

CAf:CItIOIlA. S~UAMOUS CELL.
,'OUf( S I, Ef'III1ELI ill.
nYSF'lASI~, MUCOSAL,

lHYROIU
nMYLOI~OSIS,

cnrCINOHA. C-CELL,

FnHnTHYROI~

[ SOFH(IGUS

LUllS t [~OnCHI-LEFT

"C'EIIfJCM:ClIIOM.
INFLAIIHATION. GRANULOMATOUS.
IIACrOFHAGES, FIGHENTED.
CARCINOlln, ADENOSOUAIIOUS.
LRYSIALLI~E DEPOSITS IN DISTAL AIR~A1S.

IIIrLAlfNATlmlo {,CUIE MID CH~'OIlIC.

[ARCINOH~. 50un~ous CELL.
nDEHOM.
HYF'ERPLASIA, AL~EOLn~!eROIICHIULAH.

HEMOF:RHME.
(HASS)· CARCINoMn· nUENOSOUAMOUS.
111t1HALEATIOIl.
ARIEEllIS. CHRONIC.
~M!,IliSlEM FF:ONCHUSJ' It[lEIIOCARCIlIOM,
C;,f:CltiOlir,. SOUi,HOllS [ELL. (FF:UIICHIOLr,F: ORIGIN).
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H
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X
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H
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x

p

X
:: 2t=

H

x

x

= p =
H H

2"=

F' -"

H

11

<0

'"I
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!J:; 110 "IGtIlFICAlIT LESIUN RECOGII!ZH eH) MISS,lNs
I U JIISll, rlClun II%IJE f'f:ESElIT III SECTION (AI AUTOLYZEI'
of!! f!rr ['FfEElII 111 '[[1:01' C-) IwT f:E(lU/f;[[I

(!" PF:ESFNl !It) MINIMAL (20, SLIGHT
(3t' "OI\fR~ITf ~~.) SE~£R[
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co [~R(INOGEHICITY OF FOUNDRY PARTICULATES
3111CA All[! SILICA SAIID SUBSTITUTES

----------------------------
OROUF' t HALES

I I 1 I I I 1 I 1 1 1 I I 1 I 1
777777777 ' , , ..., .,. ..., ..., --., , , I J f I ;

J 5 J ~ ~ ~ 5 S 5 ~ 5 ~ ~ 5 ~ :; ~

1 1 2 2 2 2 2 2 2 223 3 3 33'
B 9 0 I 2 3 ~ 5 6 B 9 0 2 3 ~

s ~ ~ ~, , ~

o
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It=

~t2t2t3t3t3t3t4t3t3t3t2t2t~t3t2t3t2t
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4t21213t3t3t3t4t3t31312t2t4t312t3t2!
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F'

F' =
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F' =
2t-=

F' = =
2+:: ::

21=

F
F"

F'

F = = F
412t2t3tJI3t314t313t312t2t4t3t213121

= r = = r
:2t=

It2tltltitltltltll= 21= 112t= IIIIlt= It
= Jt=

112tllltllllltlllt= 2t= It2t= Itllll= II
3t= = = = = = = =

= = ~ = r = • = : = = = : = : = : p
112tltltltltltltlt: 2t= 1121= Illtll= II

3t=

F'

F

P

H=

It=

2+3+2+3+::

F
2tJt2t3t=

2tJ+2-1J-f-~

It= =

lUtIO ! ~F:OIIC'H-LEFT ':CO~ITItlU[[I)

~HPIH~lEH BROIICHUS', CARCINOHA, ADENOSOUAHOUS.
HCl ,le'! ~ 31,\. 501.1"110115. BROIICH I OLAr..

lUIiG ! 1:I:UtIClII'!IF'ICAL
,\[IEIIOCARC II/OM,
IHfLAIIHATION, GRANULOMAIOUS.
MACPOPHAGES, PIGMEII'EU.
CARC I II0MI" AIlE NOSOLIAHOUS.
CRYSTALLINE DEI031TS IN DISTAL AIRWAYS.
INFLAHHAIION, ACUTE AND CHRONIC.
CARC !tWill" SOLIA/IOUS CEll.
A!'ENLIM.
HYPERFLASIA, ALVEOLAR/BRONCHIOLAR,
IlUIORI;:~I,GE .
A~TERITIS. CNRONIC.

LUNG ~ DRONCIlI-AZYGOUS
ADHIOlARC IIIUMA.
[!If LI,HH:,T I 01" GF: ArHiLUtlAT OUS.
HACROIHAGES, IIGtlEIITED.
[ARCIIiOHA, ADEII050eAtlOUS.
CRYSTALLIIIE DEPOSITS IN DISTAL AIRWAYS,
IIIFLAHHAIIOII, ACUTE AND CHROIIIC.
CARCIHatlA. SOU~MOUS CELL.
Ill'ENOr,,, I

HYPERFLASIA, ALVEOLAR/BROIICHIOLAR.
IllHOI~f:H~,GE •
(MASS" AI'EIIOCAF:CINOHn.
AITERITI3, CHROIIIC.

lUIIO & ~ION[HI-OIAFHRAGMATIC

~BFIIUC~lrINOtlA. ,
IIIFLAHMATIO!lo GF:MHlLONATOUS.
IH,CP.Ol'I1ASE S, f'1 GMEtlTH,
CAr.[IIIOM~, ArEIIOSOUAMO~S.

CR1STAlLII1E OE"OSITS IN DISTAL AIRWAYS,
HlFlMIHnTIOIIo ',CL'TE AlllJ CHROIIlC,
CARCINUMA, SOUAMUUS [ELL.
:UIEIW1ir:.
it':I"H'~'U,SH,· ;,L 'JEOLr.F:lMWI1CHI OLAF:.
11EMOEF:fli,r,r: ,

1M) MISSHIG
(Al AUTOLH[[I
1=) II0T REOUIRED

Hl/II HAl IH) SLIGHT
! l}l SE'JHE

"' N" 5IGIIIFICANT LESION RECOGNIZED
II IN3~FFICIEIIT TISSUE PRESENT IN SECTioll
H' I"n I'I:E SUII HI SUI ION

'I, FIESERT iltl
!Jtl M~DEIATE



[O-CARCINOGENICITY OF FOUNOR' P~RTICULATES

::IlICA AlII' SILICA SM[I SUBSTITUTES
----_._----------- -- --
Gr:ollf' 6 MLES
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H=
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It=
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I
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tt,-

= y.

X
H=

A A

3t=

2+2+=
31=

=._ ::!:t=

F'
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3t=

X

y. -

1+= 2t= = 2+2.­
3t=

A

A

x

A

'2'::- f'

A

:!t:=

3t=

A

A

2-t:

H"

" r "

2.= 2-t:n=

HH2t3t=

It=

A

ME1~rL~SI~, 31~~HCUS.

(,f: r,I:I TIS. CHeOl/[C.
:,"loliGIEM BRONCllUSi. C/WCINOM. (,UENOS,OUAMOUS.

LUI/G X FROI/CHI-CARDIAC
MI(tW[ "I:C I NOMA.
IIIFU,NNATIOI!· GRMIULOMTOUS,
N~[ROFHnGES, PIGHEHTEU.
CARCII/OMA. ~UEN050UAMOU5.

CRYSTALLINE UEF05[T5 IN UISTAL AIR~AYS.
II/FLANNAIIOI/, ACUTE ANU CHROI/IC.
.~IIEIIOM{, ,
Il/rLANNATION. ACUTE.
HYFERPLASIA. ALVEOLAR/8RONCHIOLAR.
HENUI:r:HAOE,
~RTE~ITIS, CHRONIC.
METAPLASIA, snURMOUS. 8RONCHIOLAR.

II'iEK
CY5T(5), 8ILIARY.
Tllf:OI1HlS[S.
MIYLOJ [10515.
~IECI:OS[ 5.
INFIANI1ATION, CHRONiC.
'.'{,CUOLAl ION.
HYPERPLASIA, KUPFFER CEll.
PIGMENTATION, CYTOFLASHIC.
HENMloIOMi, .
VACUOLATION· [YTOrL~5MIC.
UEBEI/ERATIOI/, HEPATOCELLULAR.

[i{lll H ,,[I[IEF:
{,[IENOCM:C I 110M,
II'fF''EHf"Lr.SI (,.

SFLEE/!
i,H'(I,OI!IOSIS.
HEMATOPOIESIS, E~TRAMEDULLAR'.
IIEMAilGI1I5AF:COM{•.
SARCOMA, RETICULUM CELL.
II'!FEU'II,SI{,- F:ElIUlIOEN"OTlIEII.~L CEll.

(H) HISSING
(AI (,UTOLY~E[!

(-) NOT FEOllIFED
HUIIMAL (21) SLIGHT

(4 f) SE\'ERC
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CO··Cr.FTIIIOGEtIICIT'/ or FOUNI'RY f'AF:TICULI,TES
SILICA ANP SILICA SANP SUPSTITUTES

------------ ---------------
GROUF 6 HALES

I I I I I I I I I I I I I I I I
7 7 7 7 7 7 777 7 7 777-:777 7 0
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Ut'CT~5), CYSTI[,

y. X X ~ y.
2+=

H x y

:-: 2+:·

A X X X A X X X X X X I X X A X X X H

X X X X X X X X X X X X X X A X = X
It=

X X = = = x = = = = x = = x = x = X
Jt2t It= H4tJt= 2tH= = :!t 7 ~+JtJt= 2+Jt
- - .- . - - - - -- - - - - - -

Jt= = = :: = 2"~ = = Jt =
:: :: :: :: :: = = = ::

X = X X X X X X X X X X X X A X = X X Y
2+= , - = :: = = :: :- =

2.-::

4t=
~t= 3tll= = = = JI= JI2IJI= = ItJtlt= 3FJt=

2+~ ~ = = = :: = :: ~ = 2+=
Ito

Jt=

11Ei,r I
TIlF:UHIIUSIS.
TNFLAHHATION. ACUTE,
IIUF:OS IS.
FFOLIFERAIIUN, EFICAFUIAl.
FROLIIErATIVE HUSClE CEll HUClET.

LJ[IIIEY~;

ArROFH'I.
AWIlOIVOSIS,
IIEF'HRUF' nI HY. CHF:ON I C•
DilATATION, TUBULAR.
lNFLI,HMATlOII, GI::ANUlOHATOUS. HRIF'El'JIC.
HECFOSIS, CORTICAL CEll.

ur,: ItIr.F: '( HA[I[,ER

F'F:LlSTA I E
lNFLANHATTOH. CHRONIC.

rESTES
:,IF:Of"H"I,
(LEFTl. ATF:OH'Y.
['EGltIU:I,IIOH.
UCGCNERAT[ON. ACUIE,

SEHINAL VESICLES
lNFLAIiHATIOII, ACUTE,
IIIFlI,IIHATIOH. CHrONIC.

srElmm, & Fa JUNCllel!
H'(F'[F:r'L,~SIA. GH,NULOUTIC.
flEALIIiG FRACTurE,
(IRTIF(ICT(S) •

x ~ .~ X
3t= = 3t"

It"

X
Jt=

F'

= ~t=

Jt=
II

x -

"­,
'0

FEflUR/FONE HARROD x y. y. x X II

(H) ~IS5HIG

(A) AlITQLYZEI'
(-) NOT REnUIRED

tIlHIHI,l :~t) SLIGIIT
/,11 I SE'.'HE

XI no SIGnIFICANT lE5IGH RECOOIIIZED
I' InSUFFICIENT TISSUE PRESEHT IH SFFTIOH
lI' 101 rr~SENT III ~lCIIUN

F'RESENl ~lt)

~~tl !,aD[R~rE



CO "CARCINOGENICITY OF FOU"~RY PARTicULATES
SILIcn nNp SILICA SANp SU~5'I'U'ES

----------------------------
GF:DlIF" 6 HALES

1 I Iii I I I 1 I 1 I I I I I I I I
77777 7 7 7 7 7 7 7 7 7 7 777 7 777
55555 5 S 5 5 5 5 ~ 5 5 5 5 5 5 5 5 5 5 5
1 1 1 2 2 2 2 2 222 2 3 3 3 3 3 3 3 3 334
7 3 9 0 I 3 ~ 5 6 7 8 9 0 I 2 3 ~ 5 6 7 3 9 0

FEH~R '~Qt'~ M~RPO~ ~rot'rJNUE~)

.~y'lpptAfln, G~~t'Ulor'fTIc.

x
=======
2+:= :: :; ::: :: ::
:: :: :: :: :: :: ::: ::: :: ~ ::: :: ::

::: ::: :: - - :: - - - -

- - 0 -= :: :: :; :: N

31= 312+= 3+31= = = = = = = 0 = 0 = c ~

I
o 0 3+2+= 3+3+= = = = = 0 - - '"- - - - - - - - =:--:::-====-::

:: = :: :: :: :: :: :: :: :: :: ::: :::::: ::-::
2tlft :: :: :: :: :: :: 2.= :: 1.2+= :: Jt= 2t2+~ 3+1+2+

- - - - :: :: :: :: :: 0 =====::
========== :: ::: :: :: :: -:: - - -

213+3+ 0 0 0 0 = = 3+= = 3+3+= = 31= 313f= 213131

I-U~·iriL ~_"~I':ll·r

Jt!1l (,MMllllt/, ACUTE.
Exu~nIE. PURULENT.
fTll(I:~I'5 .

IJT UE f.:
!8RUHCHIAL LYMPH NODE), CARCINOMA, AOENOSOUAHOUS,
HEH,5TATIc,
(~ROHCHrAL LYMPH NODE), CRYSTALLINE OEIOSITS.
~ OROHCHIAL l'(MPII ~'UI'E). INFLAMMATIOn, GRANULOMATOUS.
IRIETAGEl, MIENOCAF"CIIIOHA, MElASTnlIC, (LUNG).
qIEl'J(,STltlf,L UMfH 1I0IlE), INFlAIIMIlTlON,

GRANULOMATOUS· ACUTE.
(I'E[IH,~THIAL LYNF'II NO[IE) , CRYSTAll HIE OEF'OSITS.
(HEOII1STlnAL LYIII~ NODE), INFLAMMATION, ACUTE.
!STOMACII GLAIIOI, HEMORRHAGE.
(MEDIASTInAL LYIIIII IIOOE) , INFLAMMATION, GRANULOMATOUS.
(FOF'E LEG', IIIFLMIIATI 011 , GRAnULOMATOUS.
«(,Y.lLU,h"f UHFH NO [IE) , INHAIIMTIOFI, GRANULOMATOUS.
'HNIS). ItIFlI,MNArION.
ILII~IDYMIS:, HEMORRHAGE.
(IROtl·:IIIAL LYMFII NOLIE), Cf,RCHroIlA, SQUAHOUS
[ELL, METASTATIC.

:ORONCHIAL LYMFH NODE), InFLAMMATION,
GRANULOMATOUS, ACUTE.
ME~IASTI"AL LY~PH nO~EI, HEMORRHAGE.
HE~lftSTIHAL L1MPH NO~E), ADENOCARCIHOHA, METASTATIC.
F,\IICREATIC UMF"H 1I01'U, INFLAMI1ATIOtIo GRANULOMATOUS.
f"(,II~F:E ~TI C LYMF"H FIOOE), CF:YST ALUNE DEI'OSIlS.
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31=

It=
It=

tHI HISSING
(A) AUTOL HEll
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MINIMAL 12+) SLIGHT
(41) SEVERE

XI 110 SIGIIIFICAHT LESIOH RECOGNIZED
II l"SUFFICIENT TISSUE F~ESEIIT IN SECTION
II: :11'[ I'RESEIIT IN SHTI(!tI

(I") ["F:ESI.N1 (1+)
13+1 MOIIERf,TE



tO~ ((,F:UNOGENICITY OF FOIINlIR'( PAF:TlClILI\TES
SILICA AND SILICA SANO SUBSTITlITES

---------------
OI':(lllF' 7 MALts

IIlllllilllllllllllllll1
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2 J 4 ~ 6 7 8 0 0 I 2 J 4 S 6 7 8 , n I 2 J 456

~:I,Hl.'"lIf:[1I115 X X = X X X X X X X X = X X X X X X X X X X " X
EDEM~, SllBCUTANEOUS, = :: 2-1-= = = = H= - - - - :: 2~::

IInt1!~(IF.,( !JLMW N N N N N N N N N N N N N N N N N N N N N N N N N

IlIlml MUS,eLE X X X X X X X X X X X X X X X X X X M
VEGUIEf-:ATI ON.

SAL I ','AF:', GLMII' X X X X X X X X X X X = X X X X X X M X X X X X y
ATROFHY, nCINAR. = = = = = = = = = = 1+=

M(oI/[IlBlILAR I iMF'H NOliE M X = X X X X X X X X X X X X M X X M X HA
[llnSIA, SINUSlIIDftl. = = JI= = = = = = ~~ - :: :: ': :: 2+
H (T1IF:OC'f TOS IS.

'3tll~ IIC rlEF:I.'[ X X X X X X M X X X X X X X X X X X M .. " " .. ~ M

X XX X X X X X X X X X
....

BRAIN X X X X X M X X X X X X I
11LllIONU(LEAF: (ELL ClIFF! NG, F'ER I VASUCLAR. = = = = = = = = = = = = F' '"

n It' I TIl F: '( X " X X X M I X X "
(llIFUU1LS = = = = = X = X = X = = = = = = H H = X = X

',MYlOIllOS IS. 4+Jt4+311+= = = = = = 4t= 3t3t4t2t4t= Jt= 4t= 3tJI
AOENOMA, CORTICAL CELL. F' = = = = = = = F' = = =
IIYHr.:F'Li,SIA, COF:Tl(AL CELL. = = = = = = Jt= = 2t= = 3+=
IIEMor"<H',H.
IIISTTOCYTOSIS, F'IGHENIATION,

TIIYHLI~: " M X X X M " X X " H X " X X MM X H X X H H
STOHliCII X X = X X X A = X I X X C X X X X M H X

! NFLAMMr,TlON, nCUTE "'/[I CHRONIC. .. :: :: :: - - :: :: I t=
[[IE"", :: :: 2.= = :: :: ::
ULLEf-:( S). - - = = = Jt=
NECF:OS IS.
PIGHENTATION, POSTMORTEM.

Ii1lOllENUM ~ X = X X X A X X X X X X X X X X = N X X A
I1IFlI,MllI,TlON, CIIRONIC. - .. - .. = ~ - = = Jt=
ELIErh·l. = = JI=

J[.IIHIUH X X X X X X A X X X X X X X X X X ' H X X n X =

(XI IIC SIGlIlFICHtIl LESION F:ECOGNIZEV. CHI MISSItIG
(II INSUFFICIENT TISSUE FRESENT IN SECTION CAl AUTULYZE~
!NI N~I F'R~SENI. IN SECTION (-) NOT REUUIRE~

"" "I,:ESEII! lIt> M1NIHr,L (~f) SlIGNT
(3 f' MC['EF:,HE (H) SE'JERE

_.(1



CO,CARCIHODENICITY OF IOUH~RYPARIICULA1E5

SILICA AN~ SILICA S~N~ SUBSTIIUTES
------------------
GROUP 7 MUS

I I I I 1 1 I 1 I I 1 I 1 11 I 1 I I I I I I 1 1
7 7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
5 5 S 5 5 5 5 ~ 5 5 5 5 5 5 ~ 5 5 ~ ~ 5 ~ ~ 5 5 S
4 4 4 4 4 4 4 4 ~ 5 5 5 5 5 ~ 5 5 5 6 6 6 666
~ 3 ~ 5 6 7 D 9 0 I 2 3 ~ ~ 6 7 9 901 ~ ~ ~ :.

IUIJHlI/\ ! CONI HIUE!';

IN~UtHl;,IIOH, [HIWHI C. " - - - :;; ;: :: :: :;: '="=3t=
J,'IrLWMT ION. ArUIE AND CHRONIC, - - - - - = -- -- - ". -:- ;-:- ::!+-,-

nCl'~\ c X X I. X X X X X 0 X X X MAc X
rYSTIC HIPERPLASIA. CRYPT EPITHELIUM, 2.= Itc :::: :: :: 2+= It= ••• = 2+=
IHFLAI\MAIIUN, CHROHIC. 1t2tc - - - - ~ - -=- :.!t-=- .::..::2+=::.2+=
ItH LMIM1tTlCN. ACUTE AND CHRONIC, :;: :: :: :: 2t~ ~ ::: :;: ::: ::: :::
~lumr.:fjIMj( . :: :: :: :: ~ :: :: :: ~ :: 2+~

ILEll11 X X X X X X A X H X X X X X X X X c X X X A
HIFLMlMrli lOtI, CNI':UNI[, - - - . = •• = ••••• = 3t= = = =
HtFLAMMT 1011. ACIITE AND CHRONIC. = :: :: ::: ::: ::: :: ::: :: ::: ~ ::: ::: :: ::: ::: ::: ,. - 2+=

COLON/f;UTUIi X X X X = X A X X X = X X = X X X = X X X A X = X
CYSTIC HWPEPPLASIAi CRYPT EPITHELIUM. = = = = ct= = = = = 3+= = 1+= = = = 0 - - -

lIll U,IlIIAlIOH. rHF:OHI[. ::: :: ::: :: :: ~ ::: :: ::: ::: ::: :: ~ 2+= ::: :: J+= ::: 2+..,
HYFEF:EM Jr,. o = = = = = = = = = 2+= = = = = = = = = - - <f

0-I:YFTU'LASIA. - - , - - - - - 2+= ::: :: :: ::: -;:: =- I

'"MESENTERIC LYMIH HODC X X = H X X M X X H = X X X X X X X M X H
I,CTASIA. SIHUSOIDAL. :: :: J+= :: ::: ::: = ::: ::: ::: ~t=

lI'frEF:EI\IA, = =- 2'=
IIH'u:r'U,SIr, • = - . - - - - - - :: ::: ::: 2+2+;:
CM:C III0NA, HETI,STATlc. (EtITERICl.

IJ,F:YlIl. = X = X X X X = X X X X X X X X X X X X X = X
ltIFf AtltIAT/ON. ACUTE n1/l1 CHRONIC. It= c = = = 2+-=-
ItlfL"IIM liON, "rUTE, = :!+=- = =
IIYHr:f·L~~,I'•• - - -- - - - - =- :: 2t==

I F:I,C HE A X X ~ X X X A X X X X X X X X X X X X X X X X X X

I H'r f:O I D X I = X X X X X X X X X X X X X I X X X M M -
~M'IL 0 1['05 IS. ::: =-- 2-+= :: :: ====:::=:::=:== - - =
CYST!S), FOLLlCLlL,'R, c: = ::: =- - - -= :: =- :-- :: :: ::- ~t=

~YPEFrL~51h, [-CELL. ~=====""=====-::'"-:: - If=

"',F:MllYF:O Il' X H H " X X X M X X X X X M X X M M M X M M

1 SOF'IlM'U5 X X X X X X y. = X X y. X X X X X X X X Y. y.
lNFU,MIH.IIOII· ACUTE ~"[! CHRmll[, - -- - - - . ~+::o

(M) MISSItIG
(A) AUTOLYZ[L,
(-) NUT REOUIRED

"IHIM~L (ct) SLIUHI
~'1fj SE'JfF:E

',):1 IIU ;,IGI'I~I[1ot1T LE 1011 F:HOGtIlZEP
'I' INSUFfICIENT TISS E IRESEIIT IN SE(TIOH
',IJ" rWI !'f:ESUIT HI SE 1I0tl

(,.' , r'F:E SUl! (I H
(H)' ~H)['fF'rllr



LV,LArCINOGENICITY OF FOUNDRY FARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

---------------------------
6Rom" MALES

I
7 777 7 777
5 ~ 5 5 J :, 5 5
~ 4 4 ~ 4 4 ~ 5
2 ~ 4 '5 6 8 g 0

, >

oJ ~• .J :.; 5 5 ~~ ::.
J J ~I b b

> 8 o I

[~·(lf':t ..d311~, .Ulfl~-!IItI[rIJ

l UrLM~!\(illml, ~lCUTE,

l.!J!IG ~ Er.:fJIKHI -LEfT
iNFLAnMATION, ACUTE AND CHRONIC.
INFLAHHATIor, GRANULOMATOUS.
CFY51ALLINC DEFOSI1S IN DISTAL AIRWAYS.
CM~CI HIlM(-t. "'lLIEtiOSOllr-lMOlIS.

LUNG I BRunCHI,AIICAL
H1FLAHIIATlO'h Acun AIW CHRONIC.
J~I'lnHMAII0N" GRANULOMATOUS. ,
CrYSTALLINE OEFOSITS IN DISTAL AIRWAYS.

~_~HG ~ 9RnNCHl-~tY50US
INFLAHNnTION· ACUTE AND CHRONIC.
lI!FLAIlMIIOIJ, GRANULOHtlTOUS.
CRr5TALLINE OEFOSITS IN DISTAL AIRWAYS.
r'WllUII '" lUll, SUDFLEUf:AL.
InTU:rt,AS JA, AL .)[ OL"R I DRotlCH I OLAF:.

LUNG l BF:OIIC~II - [I I lJF'lIRAGHA TI C
INFlA"HATJON, ACUT[ nNO CHRONIC.
JNI LnnHnTJDII, GRANULOMATOUS.
CnSTI,LlINE DErUSlTS IN DISTAL AIRWAYS,

LUIIG • BF:OHCIIl'·[(,F:IIl nc ,
INFLMlHATION, HCUTE ArlO CHF:ONIC.
INfLAHMATION, GRANULOMATOUS.
CRYSTALLINE [IEFOSTTS IN DISTAL AIRWAYS.

2-1 '" ~ := = 2~;:

o 3+2+4+2+0 0 1+2+31= 2+3+3+2+21213+2121F 313+213+
= 212+- = • 11. = 1111= 0 0 = 1+311+=

F

H
2t= = :; :; 2t::

= 31214+21 0 0 1+2+3+0 2131312121213+21210 3+31213+
• 212+0 0 0 11= 0 1+11= = = 0 1131110 =

H
2+= :: :: ~ 2+= ~ = = = = = :::: = = =

3+2+412+ 0 0 11213+= 2+3+3+2+2+2+3+2+2+= 3+312+3+
= 2+2+= = 0 1+0 = 1tl1= - = 0 1+3+110 =

H
2t= :: = :; 2t~

3+2+4+2+= • 1+2+3+' 2+3+3+2+2+2+3+2+2+' 3+3+2+31
• 0 0 0 0 212+' = 0 11' • ltl10 = 1+3+1+0 -

H = 0 0 0 = • 0 0 0 = = = = 0 = 0 • = ~ = = = = =
= = = = 2t= = = :: 2f= :: = = :; ::' = :;- = = = ~ = ~

J+2f412t o 0 112+31. 21J1J121212131212+' 3+J+213+
2+2+0 0 = 11= = 1+1+0 = = 0 1+3+11= 0

"1,

lI'}[T
(II' YL 0 !lIOS IS.
C1~I(g), BILIA~Y.

I~[CF:OSIs.
BASOFHIU'" "
F DEllS, MSOF'IlII.TC.

r~(ILUL!ltI[IER

nH~LELI1IPS\ .

•• 0 X
2+1+2+1+'

2t=

F'

= X
Ito

, • x • 0 • 0 x 0 x
112+= 2+= 2+1+= 21 0 = 2+2+2+

2+= = 2+:;
It=

2+:;-

~ x v

(~) HISSING
IAI AUTOlYZEP
1-) NOT REBUIRED

H!lIIMI (2+' SLIGIiT
(1+, SE~[RE

X' !IV SIGNIFICMIT LESION F:[COGIl!ZU
I:' II!Sl.IfF ICIEllT TISSUE F'RESEHT IN SECTlOII
1'1' tl[ll !'F:ESCllT III SECTION

("" F'F:fSEN' 1111
r! I \ MO[I[R(,TE

.,,!



[0 CARCINOGENICITY Of FOUN~RY PARTICULATES
SilICA AlIlI SILICA SAIIlI SU~STITlITF~,

GROUP 7 HALES

1
7

5 ~ 5
4 4 4
234

OTHER 'CONTINUE~I

'[ROH(Hl~L LYNIH NOUEI, CRYSTALLINE DEPOSITS.
!M~UIASTIHAL LIMIH HO~EI, INFLAMMATION,
r~nNULOMAIOUE, ACUTE.
FENAL LYMPH NODI I, INFLAMMATION, GRANULOMATOUS.
FErri,L UMf'H "nOli· CRYSTALLINE I'EPOSITS.
MEflI45THlAI. UMIN II0I'E)· 4MYLOJ[lOSrs.
[I'J[I!Ilyt;\S), IIIILMMATION, {,(UTE.

I 1 1 1 1 I 1 I 1 I I 1 I 1 1 I 1 1 1
7 7 7 7 7 7 7 7 ? 7 7 7 7777777
5 5 5 5 ~ 5 5 ~ ~ 5 5 5 ~~ <: II:" ,.... .,. ~ C"

oJ oJ ,.J oJ ..' oJ oJ

4 4 4 4 4 :; :; :; :; :; :; :; :; 6 6 6 6 6 6
:; 6 I 8 0/ Q 1 2 J 4 6 7 'I (I 1 2 J <1 S

1+= 1+= = = = = = = 31=

= = = = = = 31- - = = - - - - - - - 2+- -
2+
21

!J) NO SIGNIFICANT LESION RECOGNIZED 1M) MISSING
(I) INSUfFICIENT TISSUE F'RESEtIT IN SECTION (A) AUTOLYlEfl
(til 1I0T PRESENT Itl SECTION (-) NOT REQUIRED

(PI PRESENT lIt) MINIMAL (2t) SLIGHT
(3+1 MODERATE (4+) SEVERE

i

-0
I-
I

-0



[O-CARCINOGENICITY OF ~OUNDRI piRTlrULATE9
DILICA AND SILICA SAND SU.STITUTES

__________ -------------- ______ 0. _____ ------

GROUr' 7 HALES

I I 1 I I I I I I I 1 I I I I I I I 1 I I
7 7 7 7 7 7 7 7 171 7 7 7 7 7 7 7 7 7 7
5 ::; S 5 5 S S S 5 5 ~ ~ 5 ~ 5 5 5 5 5 5 ~I

~ ~ ~ 4 4 4 4 4 555 J S ::; 5 5 6 t. 6 b b
2 3 ~ 5 6 789 0 1 2 456 8 ~ 0 I ]. 4 :}

~r'L[[:r

;)11([01['091"
liD!,;] 01'0 IE5 I~" EXl f: r,MEl'ULLr.F:Y ,

r'MI[f:U.~:

n~ftluM~. ISl~1 [lll.

II Er~ F: 1
11l!-:OM~05IS,

('EG~NEF"H ION,

f-.lln1[YS
r,M'rLOII'OSIS,
IIH'IWOr-!,lH'{, CIIEONIC,

UF.IMAF:Y fLAD1'EF;
;;H1LOII'05IS.
MINERAlIlAIION, lRAIISITIOIIAL EPITHELIUM.

"!-:IJSH,TE

rESTE~

nMYLOIDOSIS.
ATROFHY,
INFLAMMATIOH, nCUIE,

~EMIIIAL ~ESICLES

INFLAMMAIION. ACUTE,

~TEP.:rUII C RIF JUIIC rlOti
HY051115. ACUIE nNP CHRONIC,
MYODEGEIIERATIOH,

rLH~R'~ON[ MARRO~

t,nS~L [A~IrY

INfLAMMAtION. ACUTE,

X
2f..,.

x X X

X
u·

x x

OTlJ f;
ME(ll!,STlNAI. UMf'H tIOIIE). INFLMMTlON, GF.MIULOMATOUS,
N[J'In5T1ur.L L iMFII NOPE), rF:'(STI,LUUE ['EFOSI1S,
1'.~:flm·ln i\1 L,(HF''''' 1I0:1[ \ ~ HIFL.'IHHf,l ImJ~ GF:f1NULOMiIT[]US I

3+- J+~I·- " Jt~

2t~ 2tl+~ = 2t= = ::: ~t=
::: 2f= ~t~ ~

1= 21= - = = Jlo
1- 21~ - = 3111

- = 31 0

f \ ;

~ t 1

'II'

110 ~,IOIIIFICMH LESIOII F:ECOGrIlZED
!~CUFFICI[NT I ISS~L FRESEHT IN SECTION
W-,! 1-'r::ES£UT HI 3~~C r 11.11,1

'r'\ '·Ef:..S[r11 ~:~) MltlIM~L

" It, t10I'Ef:ItTE ' -n)

(M) MISSING
~A) ~UTDLYl[~

( ) NOI FEOUIRED
(~t) SlIGP.l

5E~ERE



CO-C~RCIHOUEHICIIY OF rCUHDRY PARIICULAIES
SILICA AUD SILICA SAUD SUBSTITUTES

--------~. -_ .. _-_.-------------
GROUP 7 MALES

I I I I I I I I I I I I I I I I I I I I I
777 7 7 1 1 7 7 7 7 7 7 7 7 7 7 7 777 7 7 7
S 5 S 5 S 5 5 S 5 S 5 5 ~ ~ 5 5 5 ~ 5 S 5 ~ 5 ~
666 7 7 7 7 7 7 777 7 8 8 888 8 B B B 9 9
7 8 9 0 I 2 ] 4 5 6 789 ~ I 2 ] 456 7 9 0 I

S~(~I!SU~CUTI~

[I'[~t~, SU~(U1AHEOUS.

11."1r.i1ill·:" GLI\t1[r

II!1GII MUSCLE
[IEGnIH:r, T1011.

Sf'll "-""IF:" GLAND
nTHOPIlY. nCl~AP.

MANUIDULAR LrUPH NODE
[[lnSIA, SIHUSUID~L.

LRYFHROCYTOSIS.

stt~tlC NER~E

FR~IN

1I0UOHUCLEAR CELL CIIFFIHG, PERIUASUCLAR.

PITblTARY

nDREHnLs
nMYLOIUIISIS.
~DENUMA. CORTICAL CELL.
IIYPERPLASIA, CORTICAL CELL.
HEM~RRU~GE.

IIISTIOCYTDSIS, PIGMEUIATION.

THYMUS

STOMACH
INFLAMMATIOH, ACUIE nMD CHRONIC.
EDEM~.

IILCERtS).
IIECf;OSI3 ,
rIGMENIATIOH. POSTMORIEM.

DUODENUM
INFLAMMATION, CHRONIC,
EDEMA,

~'E JlJtlIJ~1

11 11 11 11

F'

A

2.,.=

11 M 11 X

~ 2"'~

H"
2t=

M X M y. X H M X X X H 11 H H M

A X X X Y. X "
"

- - ~ - "
+2+=
I" ~

-= :: :: -'- -= ~~ -

A X X X X Yo A
~~ - ~ ~~

" - - . -

A X >. X Yo X H X X M Y. X

(HI HISSltlG
'AI AUIOLYZE[I
(-) NOI R[OUI~E~

~,ItlIIIAL (21) SLIGHT
(4t} S[','E'i"E

lID SIGI'IF ICMIT LESIOIl F:ECOGtIlZEll
IUSt'l FIClUIT TISSUE r-F:ESUIT IN SECTIOU
irQT FTESEln IN SEC-:ItJ:!

~! ~ I'F:~SENl ·;:li
~]f) 11Q['EF:,H[

~ y. )
~ i J
: ~~ -'

,..



CO-CARCINOGENICITY OF FOUNDRY PARTICULATES
SlLICA AND SILICA SAND SUDSTITUTES

---------- ----------------
GROUF' 7 HALES

ill 1 1 111111111111111111
77777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
a 5 S '5 S J ~ 5 5 ~ S 5 5 ~ 5 S 5 5 5 S 5 5 '5 '5
6 6 6 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 9 9
7 8 9 'J 1 ~ 4 5 6 7 8 9 0 I 2 ~ 456 789 0 I

IUUNLIN (COllillIIJln:·

','rL"HM;o1l[1ll· CIiROllIC,
INFLAMMATIUN, ACUTE ANn CHRONIC.

I.[C~!M X X X II 0 0 1. X ' 1. = X = X x A A X X X X H A
CTSTIC HYPERFLASIA, CPYPT EPITHELIUM, ~ :: ::; 2flt~ ~ 2+~ 2t= ~ ~ ::; ::; ::; 2+=
lNILAMMAlIOH. CHROHIC, =' ::; ::: ::; :-: ::; ::; ::; ::; 2+=
I"FLAMMnTIO~' ACUTE AND CHRO~IC.

H[MO~:RHI";E •

ILEU" X X X x A X X X X X A X X X X X A X A X X X A
IHrLAMMATIOII· CHROHIC,
IHFLAMMArION, AFurE AND CHRONIC.

r;OLL';liF:ECTUM X X X X A X X X X X X X X X X x A X X X X X A A X
(fSIIC HirERFLASIA, CPYPT EPITHELIUM. =- ::; ::; ~ ::; ~ ::; ::; ~ ~ ::; ::; ::; - - ,
IHrlAMMATIUN, CHRONIC, = ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ~ ::; ~ ::; ::;

~IHFU:EMIr,. ::; ::; ::; ::; ::; ::: - - " - - - - - - = 0 I
ItH'U:f-U,S II,. = ::; ::; ::; ::; ::; ::; ::; ::; ::; ::; ~ ::; ::; ::; ::; ::; ~ - - '"

MESENTERIC LIMfH NODE X X II II A X X X X II X X X X X X X X - - X H
[CIASIA, SINUSOIDAL.
HUH:EllI,; ,
H'fF EF:f"lASII,. ::; ::; ::; ::; ::; ::; ::; ::; ::: ::; ::; ::; ::; ::; ::; It=
CnF:C1I/0M, MUASTATIC, lEtITERlel. ::; :: ::; '" ::; ::; ::; ::; ::; ::; -= ::: o"ooF

L~F:'fHX y. X x X 1. X X X X 0 X X X X X X X X 1. H
INHAIIMAlI 0:1< AWl E AlI/' CIIRO/lle.
JIIFU,HI1ATIIJH. ACtlTE,

, , , 0 0 , 0 , ifoII'ff'EF,PU,S II"
TUCNEA X X X X X X X X X X

IHIF:OIU X X X Xx X 1. M X X II X ' X X X X X M H
AMYLO\[lO~IS. :: = = ::: = :: ::: .... ;: "" = :: 0 , - - 2t=
LYSltS'i FOLLICULAR, - - - - :: - ~ ~ ~ :: = 2+=
I1H-H:F'U,Sli" C-CELL,

r-r,f;AnnROl P x H X II X M X H X X H X X M X X II X H H X 1. X X II

r ;,0"II,;GI15 Yo x X x X 1. X x \ x 1. X X X X X 1. X X X X - X
HIfL:.M/lr,T lOll, ,',ClllE I,II/! CHROIlIe.

'XI MO SI0~IFI[ANT LESION PECOGNIZEP lHI HiSsiNG
II: ItIStlFFIClEI1T TISSUE FF;[SE~IT IH SECTlOIi (AI AUTOllZ[[l,/I' r/[lT rf:l,efHi 111 SFcrro,' (-) /lOT REllUIR[[1

'F' n:1 'E'n 11+: tll~IHliL 1211 SLIGHT
'311 MOUERArE 11t. SE~tR[



CO-C~FCINOGENICITY OF FOUND~Y PARTICULATES
~[lICA AND SILICA SAND SUOSTITUTES

------------ .-_ .. _--------------------
GROUP 7 MALES

11I1I111111111I111111
777 7 7 777 7 777 7 7 1 7 7 7 7 I 7 ' ,
~ 5 5 J J 5 ~ J J ~ 5 5 5 ~ 5 5 5 5 555 5 5
6 6 6 777 7 7 7 777 7 9 9 9 8 9 8 9 8 B 9
7 8 9 0 1 ~ 3 ~ 5 6 7 B 901 C 3 ~ 567 9 0

E.::CHh',(ll=- (rotl r VllJE[1J
-\

IttrL(,Htl~TIU~I, ~CUTE.

LIJW; ~ F;F:O~lrHI ·LEF T
: :lrLr,NNr:TlON. ACUTE lit'" [Hf:O'" C,
I IIFlMIIAT Wi/, GRAilULOMATOUS,
lnsrr:LUNE I,Ef'OSIB IN l'lSIAL "'F:~AYS.
LAH IIIOMI,. AI'EtWSOU,IMOUS,

2f=

2f= Jt; Jt3t2111212+2fJtJt3t312+~+~t~+3t3t~t3t;21
" If; It. ; 1+= ; ; ; ; = ; II- Iflf;

2f:.:

2+; 3t= JtJ+ItltItIt2+J+J+J+JfIf2tZIItJ+J+21J+; 2+
1+= = = 1+; 1+· = 1+- ; ; ; ; ; = If= Ifll=

11=

X

2t~ Jt; 3tJ+2fl+I+2t2t3+31JfJ+2f2flf2f3f3f21J1= 21
; = If; If; ; 11; ; ; ; ; ; ; Ito Itlt.

;X;;;;;· =; ;=;;;;==,

J+Jt2flt2IZIZtJtJ+3tJtl+2121213+J+~tJ+=2+
It= It= It; = ; = = = = 11= 1I1f.

= = = = = = = ; X = = = = = = = = = = = =

o
<0

J,

IIAAA I,

JfJ+~tZtZt2t3+Jt2tJt; 2\
= = If= Itlt=

= X = = X = = X = X
= = lt2t= 2t2+~ 2+= 2t~

It= = = = • =; = = It

;,

JI31211+212+2+J1;
II," It= = =
X = X = = A

3tl+= = 2+= 2tlt=
ItJt= = = ; J+; = If=

= X
2"=

If; Jt;

; X = X

Z+= Jf=

F

A M

Ll1tlG g t~VN[Hl-~FICAl

JlIF LAIIMM 1011, AC[lTE AI'" CIIP-Vfll C,
INrLAMM~TloN, GRANULDNATUUS,
CFYElALlIIIE DEPOSITS IN DISTAL AIR~AYS.

It'IJL ! ~,F:OI'Cfll-t,zYGOL'S

INFLAMMATION. ACUTE AIID CHRONiC.
JNrL~MMAlI0NI GRANULOMATOUS,
[n:rALLlIlE I'EF'OSITS IN DISTAL AIRWAYS.
FlGiiUlT~T101l. SUBHEURAL,
II'(FEF:FLASI r, I AL VEOLAF::OF:OIICHI OLAF:.

LUNU t PROIICHI-DIAFHPAOMATIC
INFLAMIIATJOII' ACUIE AIID CHRONIC,
IIIILAMNAIIUII, GR~NULOMATOUS.
CRYSTALLINE DEFOSI1S IN DISTAL AIRUnyS,

~~ND 1 ~~ONC~I-[nRnlnC

111Ft r,MI1M WI! I I,CUTE Mil' CHRON IC.
IHrLRMMAIIOH. G~~NULOMnTOUS,

CRYSTALLINE DEFOSITS IN DISTAL AIR~AYS,

Ll')ER
MYLOI DOSIS.
CYST ~ 51. P.ILlAF:Y,
~i[CF:OSI s,
~·r,50F'fHlIll.

FOC[!S, r:A30PIILIC.

GI;LLI'L ,WI'EF:
ClIOLELlHI(S~ •

;,)
I:,
III

NO SIGNI lCAHT LESIUN RECUGNIZED
IN5UFFIC EI11 TISSUE F~E5ENT IN SECTION
NOT i'RES Nf IN SEC110N

'y, r :[,EN1 (It) MHIlMAL
:3 f) MOIIEf:I,TE ( H)

(In HISsjl1G
(A) I,UTOLY lELr
(=) NOT PEDUIPED

(~ti SLIGHT
S['iEF:E

. :-~'



CD-CARCINOGENICiTY OF FOUN~RY fARTICULATes
SILIcn nN~ SILICA SAH~ SU~STITUTES

------------------------
"ROUF 7 MALES

1 1 I 1 1 1 1 1 1
777777777

S 5 S 5 5 5 3 555
6 6 6 7 7 7 7 7 7 7
789 0 1 2 3 ~ , 6

I 1 1
777
5 ~ 5
777
, 8 9

1
777 7 .., ..., "7 .,

555'5555 5 ~ 5 5
BOBooee e 0 9 9
0123456 9 , 0 1

= X
2+=

X = = = X
::;: 2t~ Jf=

2+= ::: 2.~

~TLEEtl

(1M rLO]f!£1SIS.
I!['IA 10['0 I ESIS. EXTRAME\lULLARY.

rMICF:E ,13
M'UIllMfl, ISLU lELL.

"UF:T
IIIF:url~OSIS.

I'EGEIIH:r.r IO~:.

U [11/['(5
,,"n~ I1' OS (0.
HErHRorA1HY, CHROHIC.

UF:INAF:Y P-LA~\lEF:

AMYLOI~OSIS. ,
MIIIEF:ALlZATInrlo TRAIISITIOIIAL EPITHELIUM.

x X

X

A M

A

x X

H

H

= X X ~
2+= -

f

X X

X 'I.
-,-- :!f::

X y,

F'RUSTI,TE

TESTES
,,"(LOIl'OSIS .
.nF:Of'HY.
THFLAI/MATION, ACUTE.

?-FHWAr 'JFSIClES
INFLAMMATION, ACUTE.

STERNUM &RI~ JUNCTION
HYOSITIS, ACUTE AN~ CHRONIC.
~YO~EGENERATION.

FEMUR/BONE NArRUW

U(,SAL CA'JITY
[UFLAI/HArICN· ACUTE.

IHHfF:
'HE~IASTINAL LYMIN ~O~E), INFLANMATION, GRANULOMATOUS.
!ME~IASTINAL LYHPH UOVE', CRYSTALLINE ~ErOSITS.
!FRONrp[~L LYMrH HunE1, TNELAMMATION, GRANULOMATOUS.

X X

x
It= 21=

x X X X

X X

2+= It::: 212+= 31= = ~ = :: 2t~ 2t= = ~ ~t2t3t~ 3+
It= It= 21 It= 2t~ = = :: ~ 2+= 3+~ :: 2tlt~+3+= 2~

:: 2+= c = = H= It= ~+=

(EI NO SIGNIFICANT LESIOH RECOGHIZEV (HI ~ISSING
III INSUFFICIENT TISSUE FRESENT III SECTION (AI AHTOLYlE~,

INl NOI fRESEHT IU SECTIUN (-) 1I0T REOUIR~U

IF" F'F:ESENT lIt) rlltllllnL '.~tl, 511GIIT
(]I) 110~ERAH IH) St'IERf



rU-rA~[INDGENICITY OF FOUNDRY PARTICULAIEU
SILrCA AND SILICA SAND SU~STIIUTES

- .. -----------------------
GROUP 7 MALES

i I I I I 1 I 1 I I I 1 I I I
7 7 7 7 7 ; 7 7 7 7 7 7 7 7 7 7 7 7 ~ 7 7 ~

555 ~ 5 J ~ 5 S S 5 ~ ~ 5 S 5 S 5 S J J "6 6 6 7 1 I 7 7 7 7 7 7 788 889 B B B 9
7 B 9 0 I 2 3 ~ S 6 7 ~ 9 0 I 23\ 6 B 9

[IIHE~: :terrn"L!E.l'~

~1;r'Or!l'IllI,L UtlF'11 IIOIIEI, CF:YSTALLINE I'EF'OSITS.
U1U,J(,5T IIIAL LVtlF II NUDE I. INFLAMMATIml.
C'~~NULOH~TnUS, A(UTE.
HUH! l.¥11F"H lIUCIE!, JtIFLAMMTlOI" GRANULOMATOUS.
I:U!"L UI11"H t'Or'[I, CF:"iSTALLIHE IIEF'USlTs.
IIUJ{,;:·lII!AL UI1F"11 tIIH'E!, AtlYLOIliUSIS.
11'ITlIll"fMlsl. IlInl,"""l rON. ACUTE.

~ 2.- 2t~ It= lt~

t~

~t~

I~I tiD SIGNIFICANT LESiON RECUGNIZED (~) ~ISSING
II' INSUFfiCIENT TISsUE PRESENT IN SECTION IA) AUTOLYZED
IN, NOT PRESENT IN SEEIIUN (-) NOT REOUIRED

!P) rrESENT lit) MINIMAL !2tl SLIGHT
(3tt MODERATE (4t) SEVERE

N
<Xl
I

'"



EO-CARCIHOGEHICITY OF FOU~~RY PAnIIM~ATES
SILICA AH~ SILIEA SAHP SUBSlllUTES

-------------------
GROIJP 8 MALES

I I I I I I I 1 I I I 1 I I 1 I I 1 1 I I I 1 I I
7 7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 7 777 777
555 5 5 5 5 5 6 6 ~ 6 6 6 6 6 6 666 6 6 666
9 9 9 9 9 9 9 9 0 0 0 0 0 000 0 0 I I I I I I I
2 3 q 5 6 7 8 9 0 I 2 3 q 5 6 7 8 9 0 I 2 3 4 S 6

SUN/SUBCUTIS X X X X X X X X X X X X X X X X X = X
EOEMA, SUFCUIANrOIiS. = = = := := :: '" = :: = = := := := :: :!f=
IIYF'ERKERATOS IS.

MAMMARY r,LAN~ N N N N N N N N N N N II II II II II II N II II N N II N N

IHIGH MUSCLE X X X X X X X X X X X X X X X X X X X X X X X X X
OEGENERATION, VASCULAR. INTERNAL.

SAU 'JAF:Y GLANP X X X M X X X X X X X X X X
LYMPHOMA. MALIONANT. :: :: = =

MNDUULi'lR LYMF"U IIOPE M" X H X X X X X X X H X X X H X X X X X X M

SCIAI1E NFR'JE X X X X X X X XX X X X X X X M X X X X X
FRi'lIN X X X X X X XXX X X X X X X X X X X X X

'"LYHPHO~A, PERIVASCULAR. = :: :: :: :: :: :: = = = :: :: :: :: = :: = := :: = :: :: := ~ ::

""I
PllUITAR"i X X X X X X X X X X M X X X H H X X X X X X X = X '0

VACUOLAIION. = = = = = = = = = = = = = = = = = = = = = = = 3t=
ADRENALS = = , , = , X = , X ' X X I X X X X X X

AHIlOII'DSIS. 3t4131314141' 2121= .,t"" :: :: := := = = 2+= := = 2i
HYPERFLASIA. CORTICAL CELL. := :: 2.= = ~ :: :: :: :: :: ::
PIGMENTATION, CDR1ICAL CELL. := :: :: :: :: = = := :: :: 2+=
AHIIUM, CoRlICAL CELL. = = = = = , , = = , = = , = , , , = = = = , P
CARCINOMA. (ORTICAL CELL.
HYpERPLASIA, MEDULLARY.
lYMPHOMA. MALlorIAtIT.

lHYMUS M M I M M= M M M MH H X H H MMH M X H H H MX
nlROPHY; = = , = = 31=
LYMPHOHA. HALIONANI.

STOMACH X I X X = = X = X I X X X X X I X A
MINERALIZATION. " = = = 1+= ,
PI\PIUOMA. = = = , = P =
IIYFERrLI\SIA. :: ::: := = -:: 2+=
PIOMEHTAIION, PDSIHORTEM. , = = , , = = P
NECROSIS, MUCOSAL. = = :: :: :: :: = ::

OUOPEIIUM X A X A A X XA X X X X X X A X X A X X A X A A A

(Xl NO SIGNIFICANI LESIOH RECOGNIZED CHI HISSIHG
III INSUFFICIENT TISSUE PRESENT IN SECTION lA) AUIoLYZEP
IHI NOT PRESENT IN SECTION ... . C-I NOT REOUIRED

!Pl PRE~Elll lltl HINIHAL 12t) SLIGHT
131' MO~ERATE Cqtl SEVERE



IXI NO SIGNIFICANT LESION ~ECOGNIZED IHI HISSING
(I) I"S~FFICIENT TISS~E PRESENT IH SECTIOH (AI A~TOLYZED
(H) NOT PRESENT IH SECTIOH (-I HOT ~EOUI~ED

(P) PRESEHT lit) MINIHAL 12t) SLIGHT
~JI) MODERATE (4t) SEVERE



CO-CARCINOGENICITY OF FOUNDRY PARTICULATtS
SILICA MID SIUCA SAND SUBSTITUTES
--------------------------------

G1<l1UF' 8 MAUS

111111111111111111111111
777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

:; :; :; :; :; :; :; :; b 6 b 6 b 6 b 6 6 6 b 6'6 b 6 b 6
9 9 9 9 9 9 9 9 0 0 0 0 000 000 1 1 1 I 1 1 1
2 3 4 :; b 7 890 1 2 3 4 :; b 7 890 I 2 J ~ :; 6

fSOPMAGUS
CARCINOMA. SOUAMOUS CEIL.
POLYP(S), EPITHELIAL.
L1MPHOMA. MALTGNANT.

LUNG 1 BRONCHI-LEFT
ADENOMA.
CARCINOMA. BRONCHIOLAR.
INFLAMMATION, GRANULOMATOUS.
INFLAMIIATION. ACUTE.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
A\lENOCAP.CI NOMA.
CARCINOMA, SOUAMOUS CELL.
CARCINOMA. ADENOSOUAMOUS.
PNEUMONIA, ASPIRATION.
NEMORRIIAGE.
IlYPEP.PLASIA, ALVEOLAR/BRONCHIOLAR,
INflAMMATION, ACUTE AND CHRONIC.
INFLAMMATION, LYMfHOGRANULOMATONS.
lHAINSTEM BRONCIIUS), CARCINOMA, SOUAMOUS CEll.
EMF'IIYSF.HA .
LYMPHOMA. MALIGNANT.

LUtlO 1 BROIICHl-AFICAL
ADENOMA.
IIIFlAHMATlIlN, GRAIIULOMATOUS.
INfLAMMATION, ACUTE.
CRYSTALLINE DEPIlSITS IN DISTAL AIRWAYS.
AI'ENOCARCINOMA •
CARCHIOHA, ADEtIOSOUAMOUS.
ADENOMA, BRONCHIOLAR.
PNEUMONIA, ASPIRATION.
NEMORRHAGE.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
INFLAMMATION, ACUTE ANO CHRONIC.
INFLAM"ATIIlN, LYMPHOGRANULOMATOUS.
LYMPHOMA, MALID~AHT.

LUNG I BROMCHI-A7.YOOUS
ADENOMA •
INFLAHMATION. GRANULOMATOUS.
INFLAHMATION, ACUTE.

!X) liD SIGNIFICANT LESION RECOGliltED . tH) HISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
(Ill NOT PRESElil IN SECTION (-) NOT REQUIRED

(f') FF:ESENI (1+) HINIMAI (2tl SlIDMT
tJtl MODERATE (~fl SEVERE



CO-CARCINOGENICITY, OF FOUNDRY rART1CULnTES
SILICA AND SILICA SAND SUBSTITUTES

----------------------------
GROUf B HALES

111111111111111111111111
7 7 777 777 7 7 7 777 7 7 7 7 7 7 7 7 7 7
5 5 5 5 5 5 5 5 6 6 6 666 6 6 666 666 6 6
9 9 9 9 9 9 9 9 0 0 0 000 0 0 0 0 I I I I I I
2 J 456-7 B 9 0 I 2 J 4 5 6 7 a 901 2 J 4 5

If· 11= = = = - - - 1+= = = - - 1+
P = = = = . = • = = = = = = = = p = p

= = = = - - - -
p p = ~ '" = = - P

2""" = = 2t.:: =

p = = p = ~ = = = = = = = = = p
2+JfJtJ+2+J+J+2t2+= = 2+4t= J+lt= 2+= + = Jt= 2t= = = = ~ = := ::; ::' - - = = := = = t= = = =

If= H= = = = = = = = = = •• If. = = •• It
P P P = • f P • = P P P = = P = P ~'" = = = = t· = • = ,

• p = = p P = = = '"2t= = • 2+=
= = '" = == = = = =

-' - -
= ::' = = = - - - -
= ::: = '" := = = =

:::c = = = = = ::-
X
= • F"

2tJtJtJt2tJtJt2t2t • 2t t= Hit 2t H = Jt= 2t= = := = = = = := - - - - - = t· = Ito
If= If= = •• = - - - - - t= = = 11

p = = = p = P - - - - - = • p =
- - =
2f= =- 2+=

LLI/'O & OF:OIICIII- AlYGOUS (CONTINUE I')

CRYSTALLINE DEfOSITS IN DISTAL AIRWAYS.
ADEtIOCARC"IOM.
CARCIHOHA, SOUAHOUS CELL.
CARC "IOHA, ADENOSOUAHOUS.
FIIEUHONIA, ASPIRATION.
NENORRHAGE.
IlIrLAHHATION, ACUTE ANO CHRONIC.
IIlFLAHHATJON. UHPHOGRANULOMATOUS.
LYHF'HOHA. MlimIANT.

LUIIG & BROlieHI -01 APNRAOHATJ C
AI'EHOHA.
INFLAIIHATIOH, ORAHULOMATOUS.
INFLAHMATION, ACUTE.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
Al'ENOCARCINOHA.
CARCINOHA, SOUAIIOUS CELL.
CARCIIIOHA. AOEIIOSOUAHOUS.
PNEUHONIA. ASPIRATIOII.
IIEHORRHA6E.
HYfERPLASIA. ALVEOLAR/BRONCHIOLAR.
INFLAHHAIIOII, ACUTE AND CHRONIC.
",FLANI1ATI ON, LYHPHOGRAIIULOHATOUS. ­
lBROIICtllAL UMF'H NlIDEI. HYF'ERrLASIA.
LYHFHOMA. MALIGNANT.

LUNG 1 BRONCHI-CARDIAC
ADErIOHA •
INFLAHMATIOII, GRANULOHATOUS.
INFLAHHATION, ACUTE.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAY9.
AOErIOCARC "IOIIA.
CARCINOMA. AOENOSOUAHOUS.
PNEUHONIA. ASPIRAIION.
HEHORRHAGE.
HYPERPLASIA. ALVEOLAR/BRONCHIOLAR.
INFLAHIIATIOII. ACUTE AND CHRONIC.
INHAMMATIOt', LYHPHOGRANULOIlATOUS.
LYHfHOM. MIlL I011 ANT •

liVER

(XI 110 SIGNIFICMT LESION REr.OGNIZED (HI HISSINli
!II IUSUFFICIENT TISSUE PRESEN' III SECTION (AI AUTOLYZED
!~I NOT PRESENT IN SECTIOII (-) IIOT REQUIRED

(PI f~ESENT lltl HINIHAL 12+) SLIGIIT
no HO[IERATE !4t) SFVERE

x x x



CO-CARCI~OGENICITY OF FOUII~RY FARTICULATES
SILICA AHP SILICA SAIIP suaSTITUTES

~-------------~~~~~-~--~;~~~--------------

1IIIIililllllllllillill
7 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 666
999 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 I I I I I I I
2 3 4 5 6 7 B 9 0 I 2 J q 5 6 7 B 901 2 3 4 5 b

LIVER IlONTIIIUE~)

AHYlOIPOSIS. 2t2t2t2t3t2t" " " " " " " " = " = = = = 2t=
CY5T(SI. aILIARY. = = 21= = It= = = = = " " " " " " = 2t=
IIE[I(OSIS. = = = = = = Jt2t" " " ======
HYHREMIA. :::' : ~ ::: = ::: = = = ::: ::: ::: ::: ::: ::: ::: = ::: 2+=
VACUOLATION. CYTOPLASHIC.
HYPERPLASIA, ~ILE PUCT.

GALLI:LAII[.[H X A X X A A AA X X A MA X A H X A X X A X H A A

SPLEEN X XX = = X X X X X X X - X X X X X X X X X X X
nMYlOI~OSIS. - - JtJt= = = = = = = = =
HEMATOPOIESIS, EXTRAMEPULLARY. = ::: :::' := := ::: = = :::' ::: = ::: 2f=
HEMANGIOSARCOMA. = = = = " = = = = = " = = = = = = P
HYPERPLASIA, RETICULOENPOTHELIAL CELL.
lYMPHOMA, HALIGHANT.

PANCREAS X X X X X X X X X X X X X X X = X • • • • • • • • ....
ECTASIA, PUCTAl. = " = = = ; = = = = = = = = = It= " " " " = = = = <0

LYMPNOMA, MALTGIIANT. = = ::: ::: = ::: = ::: = ::: ::: ::: ::: = = = ::: ::: ::: " - -. - I

'"
HEART = X X = X X = X = X = X = X X X X X

AHYlOIPOSIS, " " = II"
ARTERITIS, ACUTE ANO CHRONIC. 2+= " = =
INFLAMMATION, ACUTE. = ::: = ::: ::: = = = 2f=
IHFLAMMATION, CHRONIC. =======
CARCIIIOHA, AOEHOSOUAHOUS, HETASTATIC. = = " = " " P
II[DENERAIION. :::::0=:::::=

THROHaOSIS. = = = = = = = = = = Ji" Jt"
INFLAHHATION, EPICARPIAL, ACUTE. = = = " = " = = = = = " " " " " = " = " II"
CARCINOHA, SOUAHOUS CELL. HETASTATIC.
LYMF'1I0M, HAlIONANT.

~IlIIIEYS " 7 = " " = X =.X X X X " X X = X X X " X X X
AHYLO[[IOSIS. 313tJtJt4t3t= 2t= " " " 3t" = " " " " " "
NEPHROPATHY, CHRONic. - - " " " " = = = = " " = " It" " " It=
LYHPHOHA, HALIGNANT.

URHIARY aLAPPER X X A X X X X X A
INFLAMHATION, ACUTE. - - - - - - - Ito
HlllfRAL JlAIION. - - - - ========
INFLAHHATION, PERICYSTIC. ACUTE. - - - - = ::: ::: ::: = = ::: 2~=

(Xl NO SIGNIFICAIIT LESION RECOGNIZEP. IH) HISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION IAT AUTOLYlEP ,
III) 1101 PRESENT IN SECT 1011 , 1-) NOT REOUIREO

IF) FRESE NT lltl HINIHAL (2tl SLIGHT
13+1 HO~ERATE (4+1 SEVERE



CO-CARCINOGENICITY OF FOUNP~Y PARTICULATES
SILICA AN1I SILICA SANP SU~STITUTE9

------------------------
GROUP B ~ALE~

illllllliil111111ill11111
7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
5 5 5 5 5 5 5 5 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 000 I 1 I I I I I
2 J 4 5 6 7 B 9 0 I 2 J 4 5 6 7 B 901 2 J 456

rTUSTAlE
INFLAMMATION, ACUTE,

rESTES
ArROFHY,
[IEGENERAT ION.
SIERHAT~CYST(SI,

SEHINAL VESICLES
I"FLA~~ATION, ACUTE,
INFLAHMAfION, IERIGLAN1IULAR, ACUTE,
LYMPHOMA, MALIGNAMf,

STERNUM I R[C JUNCT[ON
HYPERPLASIA, CHON1IROIP.

FEMUR/~ONE MARROW
LYMPHOMA, MALIGNANT,

NASAL CAVITY
H1FLAMMTION, ACUTE.
EXUVATE, PURULENT.
AR f IF AC I (S I •

OTHER
(MEPIASTINAL LYMPH HOPEI, INFLAMHATION, GRAHULOMATOUS.
(MHIASTINAL LY~r'lI tIOPE), CRYSTALLINE lIEF'OSITS.
IEPI1IIDYM[5), INFLAMMATION. ACUTE •.
(HE1I[ASTINAL LY~rH NOVEl. INFLA~~ATION, ACUTE.
!MEDIASTINAL LYMPH NOVEli INFLA~MATIONI

GRANULOMATOUS, AcurE,
I~ROtICIIIAL LY~F'II II0PE) , ltIFlA~MATlON, ORAtIULOMATOUS.
IBRONCIIIAL LYMF'II NOlIE" CRYSTALLINE PEPOSI1S.
(BRONCH[AL LYMPH NOPEI, INFLAMMATION,
GRAtlULO~ATOUS, ACUTE.

IBROIICHIIIL LY~PH tIODE)' APE'IOCARCINOM, HETASTATIC.

(XI HO SIGNIFICANT LESION RECOGNIZE1I . CHI HISSING
(II ItlSUFrlCIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
IHI NOT PRESENT IH SECTION 1-) NOT REnUIRElI

(PI F'RFSENT (It) MINIMAL 12.) SLIGHT
(J+) MOllERAlE (4t I SEVERE



CO-CARCINOGENICITY OF FOUN~RY PARIICULAltS
SILICA AN~ SILICA SAN~ SUBSTITUTES

Grwur' il MALES

11 I
777
6 ~ b
1 I I
789

1 1 1 1 1 I I 1 1 I I
7 7 7 7 7 777 777
b 6 b b 6 6 b b 6 6 6
222 ~ 2 2 2 2 2 2 3
o I 2 J 4 , b 7 8 9 Q

1 I
7 7
666
J J J
2 J ~

I I I I
7 7 7 7
6 b 6 6
J J J J

6 7 9

1
7 ,
6 6
~ 4
Q 1

2.=
H HN N N H H H H H H X N N N N H N

X X = X X X X X X X X X X X
It=

X X X X X X X X X X X X X X

f' , P

It= "

'"ro
I

'"'

P

P

H

r
H

r

X

N N N

X X

It=

A X A

x

X

X X

X X

X X X X X

X X X X X

N N

A

A

X "

H X

2t= Jt,

" H

x X

x

X = A
= 2t= Jt=

It' = = , 2t= ItF 2t=

X

P

, X X X X

H=

X

X X X

- X X

P
2.. 2 .. =

A A M A

XX

" X " " X X "

x X

X

X X

r

X X X X

X X X X X X H

H X X A A

X ' X ' X X' X X
It= 4t, Jt, = Jt,

X

X

2-l=

A

X X X
~i=:.

M

X X

ri HX MX H X X X M

" X

" " " " X X

""M

S~IN/SUFCUTIS

EDENA, SUPCUrANEOUS.
HYPERKERATOSIS.

HAHMARY GLAND

IHIGH MUSCLE
IiEGEIIERATJOII, VASCULAR· INTERNAL.

SALI'JAR'( GLANO
LYNF'HOIlA. IlAUGNAIIT.

HANDIPULAR LYHPH HOOE

SCIATIC HERVE

FRAIN
LYMFHOIlA, PERIVASCULAR.

r HUIlARY
VACUOLATION.

AIIRENALS
nHYlOIDOSIS.
HIFERPLASIA, CORTICAL CELL.
rIGHEHTATIOII. CORTICAL CELL.
A~ENOHA, CORTICAL CELL.
CARCINOMA, CORTICAL CELL.
HYFERF'LASIA, MHULLARY.
LYHPHOMA, MALIGNANT.

THY NUS
ATROPHY,
LYHPHOMA, MALIGNANT.

STOMACH
MINERALIZATION.
rAPILLOIlA.
ItUERF'LASIA.
PIGMENTATION, FOSrMORIEIl.
NECROSIS, IlUCOSAL.

OUODENUM

IX' NO SIGHIFICAHT LESION RECOGNiZED (HI HISSING
~I) INSUFFICIENT TISSUE [RESENT IN SECTION (AI AUTOLYZED
(N' NOT FRESENT IN SECTION. (-I NOI REOUIREO

(F) PRESEHT lItl MINIHAL 12tl SLIGHT
IJtl 1l00ERATf (~t) SEVERE



CO-CARCINOGENICITY OF FOU~~RY PARTICULATES
SILICA AND SILIC~ SAND SU~STITUIES
---------------------------------

GROUP B HALES

I I I I 1 I I I I I I I I I I I I I I i I I I 1 I
7 7 7 7 7 7 7 777 7 7 7 J 7 7 7 7 7 7 7 7 777
6 6 6 6 666 666 666 6 6 6 6 6 6 6 6 6 6 6 6
1 1 12: 222 2 2 : ~ 2 J 3 J J 3 J J 3 J J 4 4
7 B 9 0 I 2 } ~ 5 6 7 ~ ? 0 I 2 3 ~ 0 6 7 9 9 0 I

JEJUHUH M~ A M X X ~ A X X X X A X X X X ~

HrF'EREItIA.
HEHORRHAGE.

CECUIt M X Ax A X A A X = X X A A X A A A X A A A X A
CYSTIC InPERPLASIA, CRYPT EPITHELIUM. : : : : : : : : : It:
INFL~HMATION, CHRONIC.
HH'EREltIA.
SEROSITIS, ACUTE.
HEMORRHAGE.

IlEUIt H X A H A X M A X It It H A X X A X AX X A A X A
HY F'EF:EIt I A•
HEltORRHAGE.

COLON/RECTUM : X A X X X X A X : X X : A X X X A X X X A X X X
~CYSTIC HYPERPLASIA, CRYPT EPITHELIUH. ~ :: :0:: "" :: :: : : It= : - - - - - - .- - -

HEHATO~IASI5. P : = : : = = : : : = : P = : = = : = = = = = I

GRANULOHA, PARASITIC. <0

H'IPEREHIA.
HEMORRHAGE.

MESENTERIC LYHPH NODE X X H H X X XA X X It X X X X X X X X Yo = A X
IIIHAMHAT ION, GRntlULOI1ATOUS. :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: =- :: :: :: :: :: ::
HYPERPLASIA. -- - - - - - - = :: :: :: :: = 2t= ~+=
ERYTHROCYTOSIS, SINUSOI~AL.

LARYNX X : X X : X : X X X : = X : : : X : X 1. X X X : X
HYPERPLASIA, SUBI1UCOSAL, GLANOULAR. - - - :: :: 2+= :: :: = = == :: :: ~ :: ::
INFLAI1H/\T 10H, .ACUTE. = :: :: =- :: :: -= - - - - :: :: :: 2+=
CARCINOI1Ai SOUAI10US CEll. :: :: :: :: :: :: :: :: :: :: :: :: = P :

H'lF'ERF'LASIA. J+= :: :: :: :: :: :: :: :: 2t= :: :: :: :: :: :: :: :: :: 2+=
POLYPIS), EPITHELIAL. = : = = P = : : = = P : P = P =

TRACHEA X I = X X X X X X X X = X X X = X
ADEIIOCARC IHOMA. - - - : = : : : : : = = : P =
HTF'ERPLASIA. :: :: :: :: :: :: :: :: :: :: :: 2+= :: :: :: :: :: = = It=
POLYP(SI, EPITHELIAL. :: :: ;: ::

METAF'LASIA, MUCOSAL. : : It=
THYROI~ X X X X X X X X X X X X X X X X X X X X X It X X X

PARATHYROJ[l X X X 11 X X I It X X H X X X X X H It X X It H It X M

IX) NO SIGNIFICANT LESION RECOGNIZEi (H) I1ISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTDLYZED
(HI HOI PRESEN[ IN SECTION . 1-) NOT REOUrREO

IP) PRESEN1 Ilf) HINIHAL 12tl SLIGNT
(J II HOPERA 11 (H) SEVERE



CO-CARCI~OGENlrITV OF rOUNPRY PARTICULATE~
SILICA A~P SILICA SANP SUBSTITUTES

--------.-------- .._------
GROUP B MALES

1 I 1 I 1 I 1 1 1 1 1 1 1 1 I 1 1 1 I 1 I 1 I I I
777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777
66666 6 6 6 6 6 6 6 ~ 6 6 6 6 6 6 6 6 6 666
1 1 1 2 2 2 2 2 2 2 ~ 2 2 3 3 3 3 3 J 3 J 3 J 4 4
7 8 VOl 2 ~ 4 S 6 1 a 1 0 I 2 l 4 S 6 7 B 901

ESOPHAGUS X Xx x x x x x x x x x x
CARCINOMA, S~UAMOUS CELL.
POLYPtSl, EPIIHELIAL.
LYMPHOMA, MALIGNANT.

LUNG I FRONCHI-LEFT 000 0 ~ 0 0 0 0 ~ ~ x ~ 0 0 _ _ 0 - -

APENOMA. o = = = = = = = = ~ P ~ = = = = 0 0 ~ P P
CARCHlOlIA, BRONCHIOLAR. .""====""== - - - :: :: - :: ::: ::

HIFLAHMATlOtl, GRAtlULOHATOUS. = Jt= = 2t= 2t= = = 2/~ 4tJt- It~ - 4tP Jt- 2t o

INFLAMMATION, ACUTE. = = 3t= = = = = = = = = ~ = = - ~ 2t=
CRYSTALLINE PEPOSIIS IN PISTAL AIRWAYS. = = It= = = = = It= = = ~ = Ito = 0 =
APENOCAR[JNOHA. P = = P P = = = = P = = = = = = ~ = P • = = = P
CARCINOMA, SOUAMOUS CELL.

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 0

= 0 0 = 0 = = = P
CARCINOHA, APENOSOUAMOUS. P :::::=====
PNEUMONIA, ASPIRATION. :: = :: = ::: = :: ::: ::: ::: ::: :: - - - - Ho

~HEMORF:HAGE. ::: :: :: :: :: :: :: = = :: :: :: :: :: = :: 2+~ ::: ::: :: = = ::: :::
HYPERPLASIA, ALVEOLAR/FRONCHIOLAR. = = = = = = 2/= = = ~ = = 0 = 2t~ ~ ~ = = ~ ~ • ~ I

'<>INfLAHMATION, ACUTE ANP CHRONIC. = = = = = 1/= = =
INFLAMHATION, LYMPHOGRANULOMATOUS. ~ ~ ~ • " - - 2/~
(MAINSIEH BRONCHUS), CARCINOHA, S~UAMOUS CELL. = = = = = = = = = ~ = ~ 0 ~ 0 _ _ P
EMF'HYSEM. = 0 = = = = = = = = = = = = = • = = 3t-
LYMPHOMA, HALIGNANT. = = = = = 0 = = = = • = = • = = = = = = " • = = P

LUNG I BRONCHI-APICAL = = = x = = = = = = = = = 0 = = = • = x =
AllENOMA. = = P = = = P = = = = = ~ P = ~ = = P
INfLAMMATION, GRANULOHATOUS. = 3/= = 2/' 2/= = 0 2/= 4/3/= Jt= = 2/= 3/ 0 2/=
INFLAMMATION, ACUTE. :: = 3.= ::: ::: ::: ::: ::: ::: ::: ::: ::: = ::: ::: ::: 2f=
CRYSTALLINE PEPOSITS IN PISTAL AIRWAYS. = = It~ = = = = 1/= = = = = 1/=
AIIENOCARCINOHA. P = = = = = ~ = ~ P ~ P
CARCINOMA, ADENOSOUAHOUS.
AD£tIOHn, FRONCHIOLAR.
P~EUMONIA, ASPIRAIION. = = = • = = = = = = = = = = = = = = - = ~ Jt=
HEMOF:RHAOE. ; ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :: ::: ::: :: ::: 2t= = ~ ::: ::: :::
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR. = = = = = 0 = = = = = = = ~ = • = 0 = _ 0 1/=
INFLAHMATION, ACUTE ANP CHRONIC. = 0 0 = - It= = =
INFLAMMATION, LYMPHOGRANULOMATOUS. - - - ~ :: ::: 2"'"
LYMPHOMA, HALIGNANT. ::: ::: ::: ::: ::: ::: ::: ::: ::: :: :: ::: = :: = :: = 0 = P

LUNG I FRONCHI-AZYGOUS
ABEI/OHA . = = = 0 = = = = = = = = = 0 = = = r
INFLAHMATIOI/, GRANULOHATOUS. = 3/= 0 2/= 2t= = 2t= 4tlf= If= = 2tr 3t= 2/~
INFLAMHATION, ACUTE. = ~ 3t= = = = 0 = ~ = ~ = 0 _ 0 0 2t~ =

(X) I/O SIONlfICANT LESION RECOGI/IZED IHI NiSSING
(I) INSUFFICIENI TISSUE PRESENT IN SECTION IA) AUTOLYZE~

III) I/OT PRESENT IN SECTION . I-I NOT REnUIREP
IFl FRESENT 11tl HII/IHAL (2/1 SLIOHT

Il/) MO~ERATE {4/1 SEVERE



CO-CARCINOGENICllY OF ~OU~DRY PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

------------------------------------------
GROUP B MALES

I I I I I I I I I I I t I I I I I I I .1 I I I I
7 7 7 7 7 I 7 7 7 7 7 7 7 7 7 777 7 7 777 7
6 6 6 6 6 6 6 6 6 6 6 6 6 6 666 6 6 6 6 666
1 1 1 222 2 2 2 2 2 2 2 3 ~ J J J 3 J 3 J 3 4
7 B 9 0 I 234 5 6 7 B 9 0 I 2 J 456 7 B 9 0

It=

21= = =

2t=
2.=

3+::: ::: 2+= 2+""
Jt= = = = =
It= = = = = It=

f ~ = F = = = = = P
F

N

'",
'"

P

p

H=

H=

2t o

P

2+=

2+=

It=

It=

P

F

p

It=

f

= F

H=
2+:::

F

F = F

P
2t= 4tJf= If= = 2t= 3t= 2t=

2+=

P= = = = = = = = F ' = F =
2t= 4fJt= It= = 2t= Jf= 2t=

2+=

It= =
2t=

It= = = = = It=
f = = = = = F

F
f

f
Jt= = 2t= 2t=

n~ ~ ~ ~ ~ It=
F = = f P = = = = P= ::: ::: ::: ::: :::

P

LUNG &9RONCHI-AZYGOUS (CONTINUED)

CRYSTALLINE DEPOSITS IN DISlAL AIRWAYS.
AI'ENOCARC I nOMA.
CARCINOMA. S~UAMOUS CELL.
CARCINOMA, ADENOSOUAMOUS,
PNEUMUNIA, ASPIRATION.
HEMORRHAGE. ,
INFLAMMATION, ACUTE AND CHRONIC.
INFLAMMATION, LYMPHOGRANULOMATOUS.
LYMPHOMA, MALIGNANT.

LUnG & BRonCHI-DIAFHRAGMATIC
AIIENOHn.
INFLAMMATion, GRANULOMATOUS.
INFLAMMAIION, ACUTE.
CRYSIALLINE DEPOSITS IN DISIAL AIRWAYS.
A[lENUCARCINOMA.
CARCINOMA, saUAMOUS CELL.
CARCINOMA. ADENOSOUAMUUS.
PNEUMONIA, ASPIRATION.
HEMORRHAGE.
HYPERFLASIA, ALVEOLAR/BrONCHIOLAR.
INFLAMMATION, ACUTE AND CHRONIC.
INFlAMMATIOIIr LYMPHOGRAI/ULOMATOUS.
(DRONCHIAL LYMFH NODE). HYPERPLASTA.
LYMPHOMA, MALIGNANT.

LUNG & DRONCHI-CARDIAC
ADENOMA.
INFLAMMATION, ORANULOMAIOUS.
INFLAMMATION, ACUTE.
CRYSTALLINE [lEFOSITS IN DISTAL AIRWAYS.
ADENOCARCINOMA. "
CARCINOMA. ADENosaUAMOUS.
PNEUMONIA, ASPIRATION.
HEMOF:RHAGE.
HYPERFLASIA, ALVEOLAR/BRONCHlOLAR.
INFLAMMATIOllr ACUTE AlII' CHRONIC.
It/FLAMMAIION, LYMPHOGRAnULOMAIOUS.
LYMPNOMA, MALIGNANT.

LIVER

(Xl NO SIGNIFICANT LESION RECOGNIZED tM) MISSING
(I] INSUFFICI1NI TISSUE PRESENT IN SECTION (A) AUIOLYZED
(N) NOI PRESENT IN SECIION . (-) NOT REOUIRED

If) FRESENT (It) MINIMAL (21) SLIGHI
(3ft MODERATE (1f) SEVERE



CO-CARCINOGENICITY Of fOUNDRY PARTICUL~IES
SILIC~ AND SILICA S~ND SUPSII1UIES

----------------- -----------
GROUF" B MUS

Iii I I I I I I I I i I I I I I I 111111 I
77777 7 7 7 7 7 7 777 7 7 7 7 7 777 777
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 666
1 1 121 2 2 222 2 2 2 3 3 3 3 3 3 3 3 3 J ~ ~
7 B 9 0 I 7 3 ~ 5 6 1 B 901 2 3 ~ 5 6 7 B 901

LI~ER (CONTINUED)

AMnO/llOSIS. = = If= = = 2f= = If= = If= = = It= 2f=
CYST(SI, PILIARY. If= = " U= P
FIEeROSIS. .- - - - - -
HYPEREMIA. = = = = = = = = = = = 2f=
VACUOLATION, CYTOPLASHIC. =: = = = :: = = 2+= = ::
HYPERPLASIA, PILE DUCT. = = = = = = = = = = = = = = = = 2f=

GALLPLAl'lllF. H H A A A X A X X AA X A H X A A A X A A A X A A
SPLEEN X HX = = X X X X = X X = X X X X A X X X X X X

AnnO/llOSI S. = = = = = = = = = = = = 3f~
HEHATOPOIESIS," EXIRAMEDULLARY. = = = 2f= = = = = P
HlHANGIOSARCOHA. = ::: = ::: ::: = ::: :: ::
HYPERFLASIA. RETICULOENDOTHELIAL CELL. = = = = 2t= = = = = = = = = = = = = = = = = = = = <'lLYMFHOMA, MALIGNANI. = = = = = = = = = = = = = = = = = = = = = = = = P '"I

PAIICREAS XH X X X X X X X X X X X X X X A X X X H
..,

ECTASIA, DUClAL. = = == = = = = = = If= = = = - -
LYHPHOMA, MALIGNANI. = = = = = = = = = = = = = = = = = = = = = = = = P

HEART X X ~ X X X X X = X = = X X X X X = X X X X X
AnnO I DOS 15.
ARTERITIS, ACUTE AND CHRONIC.
IlIfLAMMATIOII, ACUTE.
INFLAHHATION, CHRONIC. ::: ::: ::: ::: ::: ::: ::: ::: ::: 2+=
CARCINOHA, ADENOSOUAHOUS, HETASTATic. = = = = = = = = = = = P
DEGENERATION. = = = If= = = = = == =THROMBOSIS. ::: :: ::: ::: ::: ::: ::: ::: ::: :: :: ::: 2+= 2+=
INfLAHHATION, EFICARDIAL, ACUTE. - - -
CARCINOHA. SOUAMOUS CELL, HETASTAIIC. = =r
LVHF'HOnA. HALIONANT. :: :: :: :: :: :: ::: :: :: :: ::: :: :: = = = = = " = = r

KIDIIEYS = X X = = X ; X X =" X X = X X A = = = X
AH'ILOI~OSIS. = = = = 2f= 31= = 2t= = 31= = = 21=- 3f= 2t=
NEPHROFATHY, CNRONIC. If= = 2f= = = = = = = = = = If= = = = If= =
LYHPHOHA, HALIGNANT. ::: ::: :: :: :: :: :: :: :: :: :: - - :: :: :: = :: :: :: = P

URINARY BLADDER AX A X X X X X X X X X = X X X X A
INFLAMMATION, ACUTE. = ::: ::: :: :: :: ::: :: :: :: :: :: =
HINERAlI ZATION. ::: :: :: ::: :: ::: :: :: :: :: :: ::: 2t=
INFLAHHATION, FERICYSTIC, ACUTE.

(XI NO SIGNIFICANI LtSION RECOGNIZtD (M) HISSING
III INSUFFICIENI TISSUE FRESENT IN SECTION IAI AUTOLYZED
(N) NOI PRESENT IN SECTION , (-) NOT REaUIREO

IF) PRESENT (It) HINIHAl (2f) SLIGHT
13fl MODERA!' (~f) SEVERE



CO-CAP.CIHOGENICITV OF FOUNORl PARTICULATES
SILICA AHO SILICA SAHO SUFSJITUTES
------------------------------_._-

GROUP B HALES

IIIlllllIlII!!!IIIIIII
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 777

6 6 6 6 6 6 666 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1 1 122 2 2 2 2 ~ 2 2 ~ 3 3 J J 3 J J 3 J J
7 B 9 0 1 2 3 ~ 5 6 , B 9 0 I 2 3 4 5 6 7 B 9

PROSTATE
INFLAHHATION, ACUTE.

TEsns
ATROf'HV.
OEGEHERATION.
SPERHATOCVST(S),

SEHINAL VESICLES
INFLAHHATIOH, ACUTE.
INFLAHHATIOH. PERIGLAHOULAR, ACUTE.
LlHPHOHA. HALIGNANT.

STERHUH I RIB JUNCTION
HYPERPLASIA. CHONDROID.

FEHUR/FONE HARROW ,
LVHF'HOHA. HALIGNANT.

NASAL CAVITY .
INFLAHHATION. ACUTE.
EXUDATE, PURULENT.
ART/FACHS) .

OTHER
(HEDIASTINAL LYHPH NOOE), INFLAMHATION, GRANULOMATOUS.
lHEOIASTIHAL LYHPH NOOEI, CRVSTALLINE DEPOSITS.
lEPIDIDVHIS), INFLAHHATION, ACUTE.
(MEDIASTINAL LVHPH NOOEI, INFLAMMATION, ACUTE.
(HEDIASTINAL LYHPH NODE" INFLAMMATION,

GRANULOMATOUS, ACUTE.
IBRONCltI AL LYHPH II00E" INFLAHHAflON, GRAIIULOHATOUS.
(BRONCHIAL LYHPH NODE), CRYSTALLINE DEPOSITS.
(BRONCHIAL LYHPH NOOEl. ItIFLAHHATION,

GRANULOMATOUS. Acun. .
IFRONCHIAL LYMPH NOOEl, AOEIIOCARCINOHA, HETASTATIC.

(X) NO SIGNIFICANT LESION RECOGNIZED IMi HISSING
(I) INSUFFICIENJ TISSUE PRESEhT TN SECTION (A' AUTOLYZED
IN) NOT PRESENT IN SECTION 1-' NOT REQUIRED

IP) PRESENT lIt) MINIHAL , l2tl SLIGHT
(3t) MODERATE (~t) SEVERE



CO-CARCINOGENIClfY or FOUNDRY PARTICULATES
SILICA AND SILICA SAND SU~STITUTES

------------------------
GROUP V MALES

11111111111111111111111
7 7 7 7 7 7 7 7 777 777 7 777 7 7 7 7 7
66666 6 6 6 6 6 6 6 6 6 6 666 6 6 6 6 6
4 4 4 4 4 4 455 5 5 5 5 5 5 ~ 5 6 6 6 6 6 6
J 4 5 6 7 B VOl 2 3 456 7 0 ? Q 1 2 j 1 5

SKIN/SU~CUfIS X X x· x x x x • x x x x x x X I X X X X X X X X X
CYSHSh H'IDERMOIl'. • = = = = = = P

MAMMARY GLAND N N X X N N N N N X N N N N N N N N N X X N N N H

THIOH MUSCLE X X X X X X X X X X X X X X X X X X X X X X
DElJEllERAlION.

SALIVARY GLAND X X X X X X X X X X X X X X X X X X X X X X X X

HANDIFULAR LYMPH NODE X I X X = I X X *X X • " x x x x x x x x x x x X
ERYT~ROCYTOSIS, SINUSOIDAL. = = = • 2f= = • = = = 2f.
LYMPHOHA, MALIGNANT.

SCIATIC NERVE X X X X X X M X X X X X I X X M X X X X X X X X

BRAIN X X X X X X X X X X X X X X X X X X X X X X X X X ~
, I

PITUITARY • X X X X MX X X X X X X I X I X X X X H X X M • ~
CYSTlS); Jf=

ADRENALS • = = x • x x x • x x x x x x • x = • x x x x X
AHYLOIDOSIS. 3f4f' •• =. = ••••• = Jf= 2f1t.
HYPERPLASIA, CORTICAL CELL. • = It= It= = • =
ADENOMA, CORTICAL CELL. = • = = •• = = P
lJRANULEISJ, CYTOPLASMIC. = • = = = = = = =. =. = = = = = •• - - If
PROLIfERATION, CORTICAL CELL.

THYMUS X = X X X MX X = X X H X X 1 MX H I H X = X H
CYSTIS'. = 2f= = = • = • = = = •• = = = = = = • = • =
ATROPNY. = 3f= = = = = • 3f= = = = = = = = = ••• 41.

SIOMACH , X X X X X X X X X X X X X A X A X X X X
INFLAMMATION, CHRONIC. = = = = = = = = = = = •• = = • = • 11=
~YPERPLASIA. • = = • = • = = = = = = = • = = = = = = = • 2f-
PIGMENTATION. rOSTMORIEM; = = = = • = ••••••• = = • • • • r
PIGMENTAlION.

DUODENUM A X X X A A A X A X X X X A X A X X A X X A X

JEJUNUM A X X X A A A X A X X X X A X A X A A X X A X

CECUM A A X X A A A X • X X X X A X A X A A X A' ~

(X) flO SiGNlfl[AIIl LESION RECOGNIZED . (MI HISSING
(I) INsurflCIENT IISSUE PRESENT IN SECII0N (AI AUTOLYZED
(N) NOT PRESENT IN SECTTUN, (-I NOT REOUIRED

H'I rRESENT lit) MINIHAL (211 SUGm
(31) MODERAIE (41' SEVERE



CO-CA~CINOGENICltY OF FOUNDRY,PARTICULATES
STLIC~ ANn SILICA SANn SUFSTITUTES

--------------------
GROUP 9 HALES

I I 1 I 1 I I 1 I I I I I 1 I I I I I 1 I I I I 1
7 777 7 7 7 7 7 7 7 ? 7 7 ? 7 777 7 7 7 7 7 7
666 6 6 6 6 6 6 6 b 6 6 6 6 6 6 6 6 6 6 6 6 6 6
444 4 4 444 5 5 , 5 5 5 5 5 556 6 6 6 6 6 6
2 3 4 5 6 7 B 9 0 I 2 J 4 5 6 J B 9 0 I 2 3 4 5 '0

CECUM (CONTINUED)

CYSTIC HYPERPLASIA, CRYPT EPITHELIUH. = ~ = 2+= :;; = = = = = = :;; :;; = 2.~

INFLAMMATION, CHRONIC. = = = = = = = = = = :;; = = = = = = = c 3+, 2+-
IfEHor:r:HAGE. = = = = = = = = = = = = = = = = = = = = = = = = 4+
ItIFLAHMATlON. ACUl[ AIW CHRONIC.

ILEUH A X X = A A A X X X X = X A X A X H A X H A X X A
EnEMA • = = = 2+= = = = = = = =
I1'FLAHHATl ON, CHRONI C. = = = = = = = = = = = 2+=
HEMORRHAGE, MUCOSAL, = = = = = = = = = = = 2+=

COLON/RECTUH X A x X A = A X X X X Y. X A X A = X A X = A X X
NEMATonIASIS. = = = = = P = = = = ~ = = = = = = = = =
CYSTIC HYPERPLASIA, CRYPT EPITHELiuH. = = = = = = = = = = = = = = = = 2+= 2+=
INFLAMMATION, CHRONIC. = = = = = = = = = = = = = = = = = = = = 3+=
INFLAHMATION, ACUTE AND CHRONlt. = = = = = = = = = = ~ = = = = 2+= = = = =

'"MESENTERIC LYMPH NonE x M X = X A X X X X X X X X X = X X X X H X X N X '",
ECTASIA, SINUSOIDAL, = = = 2+= = = = = = = = = = = = - - - - - - '"HEHORRHAOE. = = = = = = = = = = = = = = = 1+=
HISTIOCYTOSIS, SINUSOIDAL.

LARYNX = X X X X X X X X X X X X = X X X X X X X X X
DEOENERATION, HUCOSAL. PERILARYNGEAL MUSCLE. It= = = = = = = = = = = = = =
HYPERPLASIA, = = = = = = • = = = = = = 1+=
CRYSTALLINE DEPOSITS, SUDHUCOSAL. = = = = = == :;; = = = = = = =

TRACHEA X X X X X X X X X X X X X X X X X X X X X X X

THYROID XX X = X X X X X X X X = X X X X X X X X X X
AMYLOIDOSIS. = = = :;; =
HYF'ERPlASIA, CORTICAL CELL. = = = It=
CYSTIC HYPERPLASIA. = = -= = = = = = = = = = 2+=

PARATHYROID X X Xx X H H X X X H X X X H H X H X X H H X H M

ESOPHAGUS X X X X X X X X X X X X X X X X X X X X X X X X Y.

LIING K ~RDNCHI-LEFI XX X X = = x x = x = = x = = x x = x x = x x = X
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS. = = = = 1+1+= = 1+= .+1+= 1+1+= = 1+= = 1+= = 1+=
INFLAHMATION, ACUTE.
(ALVEOLAR CAPILLARIES), HYALINIZATION.

IX) NO SIGNIFICA~1 LESION RECOGNIZED INl HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
(N) NOI H:ESENT IN SEClION ( I NOT REOIIIREI'

(P) PRESENT (1+) MINIMAL (2+) SLIGHI
(3+) MODERATE (411 SEVERE



CO-CARCINOGENICIIY OF FOUNORY PARIICULATES
SILICA ANP SILICA SANO SU9STIIUIES

--------------------------------
GROUP '; ~Al[S

I I I I I I I I I 1 1 I I 1 I I I 1 I I I I I I
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 I 7 7 7 7 7 7 7
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 666 6 6 6 6 6
4 444 444 4 ~ 5 5 ~ ~ ~ 5 ~ ~ ~ 6 6 6 6 6 6 6
2 J ~ 5 bIB 9 0 1 2 j ~ 5 6 7 8 q Q 1 ~l 3 4 5 6

LUtlO I 9RotlCH I-LEFT (CONTINUEO)

DUMn:, F'ROIElIi RICH, ALVEOLAR.
INFLAMMATION. GRANULOMAIOUS.

LUNG I 9RONCHI-ArICAL X X X X X = X X X X , = X = X X X X X X X X X
CRYSTALLINE PEPOSITS IN PISTAL AIRWAYS. = = = = = It= = = = Itl~= It=
INFLAMMATION. ACUTE.
(ALVEOLAR CAPILLARIES), NYALINIZATION.
INFLAMMATION, GRANULOMATOUS.
METAPLASIA. SOUAMOUS.

LUNG I 9RONCHI-AZYGOUS X X XX X = X X = X = = X = X X X X X X X M X X X
CRYSIALLltlE I'EPOSIIS IN OIsTAL AIRWAYS. = = = = It= = Ito Itl~= It=
INFLAMMATION, ACUTE.
IALVEOLAR CAPILLARIES), HYALINIZATION.
INFLAMMATION. GRANULOHATOUS. ~ = :: :: :: :: :: :: :: ~ :: = :: :: = :: :: = :: :: :: :: :: :: :: ...
HYPERPLASIA, ALVEOLAR/9P.ONCHIOLAR. :: :: :: :: = = :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: ""I

LUNG , ORONC~I-OIAPHRAGMATIC
-eo

X X X X X = X X X X = = X = X X X X X X X X X = X
CRYSTALLINE OEPOSITS IN VISTAL ATRWAYS. = = = = = It= = = = Itlt= It= = = = = = = = = It=
INFLAHMATION. ACUTE.
(ALVEOLAR CAPILLARIES), HYALINIZATION.
INFLAMMATION. GRANULOHATOUS.

LUNG , 9RONCHI-CARDIAC X X X X X = X X X X = = X = X X X X X X X X X X
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS. = = = = = It= = = = Itlt= Ito
INFLAMMAIIOtl, ACUIE.
(ALVEOLAR CAPILLARIESl, HYALINIZATION.
INfLAMMATION, GRANULOMATOUS.

LIVER X = X = X X X = = X X X X X X = = X X X X
AHYLOIPOSIS. = 2t= = = = = = 2t= = = = = = 2t= = = = =
CYSlIS). BILIARY. = :: :: 2+= :: :: J+2+= :: :: :: :: :: :: 2+= :: :: :: :: 1+=
CYSIADENOHA, 9ILIARY, PAPILLARY. = = = = = = = P
INFLAMMATION, ACUTE AND CHRONIC.
PIGMENIATIOtl, POSTMORIEH.
INFLAMMATION. ACUTE. = :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: = 2t=

GA1l9LADDER X Ax X X M A X A X X H X A A A X A AX X A
SIUEN X " X X = " X X X X X = X 1. K = X = X X~

AHYLOIOOSIS. = 2f= = = = = = = = 2+= 2t=

(Xl NO SIGNIFICANT LESION RECOGNIZED (H) HISSING
(II INSUFFICIENT TISSUE FRESENT IN SECIION IA) AUtOLYZED
(Nl NOT FRESENT IN SECTION I-I NOT REnuIRI'D

(PI PRESENt .(It) MINIHAL (2f) SLIGHT
(31) MOVERATE (4t) SEVERE



SPLEEN ICONTINUEP)

HE~ATorDIESIS, EXTRA~EPULLARY.

"EMAJOPDIESIS.

PANCREAS
ATROPHY, ACINAR.

HEART
THROMBOSIS.

KIPNEYS
A~ILOIPDSIS. .
"EPHRorATHI, CHRONIC.
MINERALIZATION.

URINARI BLABIIER

PROSTAn

TESTES
PEOENERATlON.
ATROPHY.

SEMINAL VESICLES

STERNUH , RIB JUHCTIOH
(RIB ~ARRON). FIBROSIS.

FEMUR/BONE MARRON

HASAL CAVill

OTHER

(X) NO SIGNIFICANT LESION RECOGNIZEP. (H) HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (A) AurOllZEP
(N) NOT PRESENT IN SECTION (-) NOT REOUIREP

IP) PRESENT (II) NINIHAL (21) SLIOHT
(3tl MOBERATE (411 SEVERE



CO-CARCINOGENICITY OF FOUNDRY F'ARTICULATE5
SILICA AIID SILICA SAIID SUDSTITUTES

--------------------------
GROUP ? MALES

1111111111111111111111111
777 7 1 7 7 177 777 1 7 7 7 7 7 1 7 1 7 7 7
666 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
6 6 6 7 7 7 7 7 7 7 7 778 888 8 8 8 8 8 B " "
7· B " 0 I 2 3 ~ S 6 7 8 " 0 I 2 J ~ 5 6 7 8 9 0 I

SKIN/SUBCUTIS X X X X XX X X X X X X X X X X X X X X X X X X
CYSTCS', EPIOERMOID.

MAMMARY OLAHP H H H II II N H N H H N N N N N H H H H N N N N N N

THIOH MUSCLE X X = X X X X X X X X X X X X X X X X X X X X X X
IlEGEI/ERATlOII. = ~ 2+=

SALIVARY GLANP XX X X X X X X " X X X X X X X X X X X X X X M
MANDIBULAR lYMfH NOOE X " H X MX X X = X X MX X X X X X X X X MX M X

ERr'"ROCYTOSIS, SINUSOIOAL. = == = = = = = =
LYMPHO"A, "ALIGNANT. = = = = = = = = P

SCIATIC I/ERVE X X X X X X X X X X X X X X X X " X X X X X X X X
'"'"BRAIN X X X X X X X X X X X X X X X X X X X X X X X X X I

'"
PI TUITARY X X X X X X X " " X X X I X X " X " X X X XCYSTlSI.

APREtIAI.S X X X X " X = = X = X X = X X X = X = X
AMTLOlllOSIS. = = = = = = 3+3+= 2+= = = = = = = = 2+=
HYPERPLASIA, CORTICAL CELL. = = = = ~ = = = = = = = 2.= = = = = 2+=
ADEI/OMA, CORTICAL CELL. = = = = = = = = = = = = = = = = = = = = P P
GRAI/ULElS', CYTOPLASMIC. = = = = = = = = = = = = = = = = = =
PROLIFERATION, CORTICAL CELL. = = = = = = = = = = = = = = = = 2+=

THYMUS " X X X X = " M X = H X M X M X X X X X H X H II X
CYSTIS). = = = = = = = = = = =
ATROPHY. = = = = = ~+= = = 4+=

STOMACH 1== A X X I X I X I X X X X = = X X X X X X X X
II/FLAMMATIO", CHRONIC. = = = = = = = = = = = = = = = ==
HrPERPLASIA. = 2+= = = = = = = = = = = = = 3t=
PIGMEIITATIOII, POSTMORTEM. = = r = = = = = = = = = = = = = 2f=
PIOMEHTATION. = 2+=

OUODEHUM X A II A X II X II X X II X X X X X A X X X A X X A X

JEJUNUM X AII A X A X X X X X X X X X X A X X X A X X A X

CECUM X II AA X II = A X X X X X X X X A X X X A X X A

IX' NO SIGNIFICANT LESION RECOGNiZEIl (HI HISSING
(I) INSUFFICIE"T TISSUE PRESENT IN SECTION (AI AUTOLYZED
IHI HOT PRESEHT IN SECTIOH (-I NOT REOUIRED

(P) FRESENT (II) MINIHAL 1211 SLIGHT
(3+1 MODERATE (~+I SE~ERE



(Xl NO SIGNIFICANI lESION RECOONIZED (H)·MISSING
(II INSUFf)ClEtlT TISSUE fRESUIT IN SECTION (A) AUTOLYZED
(HI NOT PRESEHT IH SECllUN 0 (-) NOloREnUIRE~

(PI PRESENT (I') NIHINAl. 0(2t) SLIGHT
(3') HODERATE (~11 SEVERE



(X) NO SI6NIFICANl LESION REC06NIZED, IKI KISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYZE~
(NI "OT PRESENT IN SECTION I-I NOT REOUIRED

(PI PRESENI (It I KINIKAl. (2tl SllOHT
(3t) KDDlRATE (~tl SEVERE



CO-CARCINOGENICITY or rOUNPRY PARTICULATES
SIL[CA ANP SILICA SAN~ SUFST[TUTES

----------------------- ----------
GF:OUP 9 MLES

[111111111111111111111111
7 7 7 7 7 7 777 7 7 7 7 7 7 7 7 777 777 7 7
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
6667777 7 7 7 7 7 799 D 8 8 8 9 8 889 9
7 8 9 0 1 2 3 4 5 6 7 8 901 i 3 4 5 6 7 890 1

SPLEEN (CDNT[NUE~'

HF~ATOPDIESIS, EXTRA~EPULLARY. = = = " = = = = 41=
HE~ATOPOIES[S.

PANCREAS X X X X X X = X X X X X X X X X X X X X X X X X X
ATROPHY, AC ItIAR. = = = = = = 21=

HEART X X X~ X X X = X = X X X X X X X X X X X X X
THRO~FOS[S. = = = = = = = Jl= 21=

KHNEYS X = = x = = = = x = x x x x X
I\~YLOIPOSIS. , 21= = = = 21P = 3f= = = = = = = 2+=
NEPHROPATHY, CHRONiC. = If= 2f2f= = = = = = = = = = = " 211f2f=
IIINERAlIZAlION. = = = = = = = = = = = = = = = = = = = = ~ = = N

a
URIHARY FLAPPER X X I X X X X X AH X X X X X X X X X X X X X A X I

'"PROSTAIE X I X X ~ I X X X X X X I X X X X X X X X X ~

TESTES X = X X X = X X X X X = X X X X X X X X = X
PEGU/ERI\T ION. = 21= = = = = = = = = = = = , = = = "= =
ATROPHY. = = = " = 3f= = = = = 21= = = = = = " = 21= = J121

SE~INAL VESICLES X X X X X X X X X I X X X X X X X X X X X X X X X
STERHU~ , RIF JUHCTiON X XX X X X X X X II X X X X X X X X X X X XX

IRIF HARROWI, fIFROSIS,

FEIIUR/80NE HARROW X X X X X II X X X II X X X X X X X X X X X X

NASAL CAVI TV I A X X X X X X X X X X X X X X X X X X X X X
OTHER

(XI NO SIGNifICANT LESION RECOONllE~ (H) III~SIHG
(11 INSUFfICIENT TISSUE PRESENT IN SECIION (A) AUTOLYZE~
(H) NOT PRESENT IN SECTION (-) NOT REnUIREP

IPI PRESENT Ill) "INIIIAL, (211 SLIGHT
(31) "OPERATE 14fl SEVERE



r.O-CARr.INUGENICITT OF FOUN~RT tARlICULATES
SILICA AND SILICA SAND SU~STIlUTES

.._---------------
GROUP 10 HALES

i I I I I I I I I 1 I I I I I I 1 1 I I I I 1 I
7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
6 6 6 6 6 666 7 777 7 7 7 777 7 7 7 7 7 7
V V V V V V V V 0 0 0 0 0 0 0 000 1 I 111 I
2 3 4 S 6 7 8 901 234 5 6 7 8 901 2 3 4 5

SKIN/SU~CUTIS X X X X X X X X X X X = X X X X = X X X
EDEMA, SU~CUTANEOUS. - - - - t= = = = = = = = = = = = 2.=
INFLAMMAlION. CHRONIC. - - • ~ ••• = •••••
(SKELElAL MUSCLEl. DEGENERAlION. ~ = =. • •• = = • ~ 2.·

MAHHARY GLAND N N N N N N N N N N N N N N N N N N N N N N N N N

THIGH MUSCLE X X X X X X X X X X X X X X X X X • X
DEGENERATION. = = •• = = = • = • = ~ •• = •• It-
THROMBUS. ARlERIAL. = = - • = ~ = •• = = •• = = = It·
DEGENERATION. BASOtHILIC. • - •• ~ - = = • = •• = •• = = = • = 2t=

SALIVART OLAND X X X XX X X X X X X X X X X X X X X X X M
TNFARCT(S). - - - - ~ • - •• = = •••••• P • = = •

MAN~IBULAR LTMPH NODE X X MXX X X X X X X X X k X X X X M X X X M X X 8
LTHPHOHA. MALIONANl. • • = •• - - •• = = • •• • = • = = • = • = = 7

. ~

SCIATIC NERVE X X X M X X X X X X X X X X M X X X X X X X X X X

~RAIN X X X X X X X X X X X X X X X X X X X X X X

PITUITARY X I X M X M X X X X X = X X X X X X X X X M
VACUOLAlION. • = - • = • ~ = - - - 2+=

ADRENALS - X X X - X X ~ - ~ X • X X X X X - = A X
AMYLOIDOSIS. 3+~ = ; 2t= = 3.=
ADENOMA. CORllCAL CELL. • ~ ~ = ~ = = = P
HYPERPLASIA, CORlICAL CELL. = = •••• - - = 2t= 2t= = = = = = = = = 2t-
ECTASIA. SINUSOIDAL. • = = = •• = • - = • - = = • 4t=
~~~~r~~N(~~~·NOS. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r

HlYMUS X " " = M" X X = X " X X = M" X = M = H M X X X
ATROPHY. • = • 3.· - •• 3t· ~ = - • = • = 4t= 3t=
CARCINOMA, SQUAMOUS CELL, INVASIVE. • • = ~ •••••• ~ - = t

STOMACH = X X X X A X X = X A X X X X X X X
HYFERPLASIA. 2t= = - = = = = =
PAPILLOMA.. = ••• = •• = P
PIGMENfAIION, POSTMORTEM.

DUODENUM • X X A X A X X X X A X X X X A X X A A X A

(X, NO SIGNIFICANT LESIUN RECOGNIZED CHI MISSING
(1) ItISIIFFlCIENl TISSUE F·RESENT IN SEelION (AI AUTOL TZED
(N) NOT PRESENT IN SEelION (-) NOT REQUIRED

Ctl PRESENT (It' HINIHAL 12t' SLloHT
IJtl MODERATE (4tl SEVERE



(X) "0 SIGNIFICANT LESION RECOGNIZED iHI HISSING
(II INSUFFICIENT TIS~UE PRESENT IN SECTION (AI AUTOLYZED
(N) "OT PRESENT IN SECTION I-I NOT REOUIRED

IP) PRESENT lit) "INIHAL (2tl SLIGHT
(3t) "ODERATE (4t) SEVERE



CD-CARCINOGENICITY Of FOUNPRY pARTICULATES
SILICA AHO SILICA SAHO SUPSTITUTE5

--------------~~~~~-i~--~~~~~-------------

1111111111111111111111
7 7 7 7 7 7 777 7 7 7 7 777 7 7 7 7 7 7
6 6 6 6 6 6 6 & 7 7 7 7 7 7 7 7 7 777 7 7
9 9 9 9 9 999 0 000 0 0 0 000 I I 1 I
2 J ~ 5 6 7 890 I 2 J 4 5 6 789 U I 2 J

LARYHX (COHTINUED)

METAPLASIA. SOUAMOUS.
ADENOCARCINOHA, INVASIVE.

IRACHEA = = X X X = X X X X X X X X X X = X X X A n
CARCINOHA, ADENOSOUAHOUS. P = = = = =
POLYP(S), EPITHELIAL. = P = = = P
CARCIHOHA, SOUAHOUS CELL. = = = = = = = = = = = = = = = = P
ADEHOCARCINOHA. = = = = = P
ASPIRATION, fOREIGN HATERIAL.
CARCINOSARCOHA.

THYROID X " X X X X X X X X X X X X H " X = " X I "
AHYLOIDOSIS. = = = = = = = = = = = = = = = = = = = = = =
TUMOR EMDOLUS. = = = = = = = = = = = = = = = = P = = = = - • • m

o
PARATHYROID X ~ X H H X X H X " " X X " MH X X H X H M X " X I

~

ESOPHAGUS X X X X X X X X X I X X X X X " X X X X

LUNG & DRONCHI-LEfT = = = = = = = = = = • = = = = •• X
CARCINOMA, AOENOSOUAMOUS. P= P = = = = = = = = = = = = = = •
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS. 21= = 121 1111111 111111121 2121112111= = JI21
INfLAMMATIOM, GRANULOMATOUS. = JI= 1= 1= = = - - - - - - - -
CARCINOMA, SOUANOUS CELL. - - - = = = = - - - - = = • P
INfLAMMATION, ACUTE. = = = = =.. •• 41.
ADENOCARCINOMA. - - - • = P • P
ADENOMA. _ _ _ _ = .,.
TMROM8US, FI8RIN. CApILLARY. - - - = • 21=
POLYPIS). PRONCHIOLAR, EPITHELIAL. • = = = = =•• = = = = = •• P
(MAINSTEN 8RONCHUS), CARCINOMA, SQUAMOUS CELL. • • = = •
CARCINOMA, SQUAMOUS CELL, METASTATIC. • =. • - _ _ •
EXUDATE, PROTEIN RICH. ALVEOLAR. - - • ••• •
HYPERpLASIA. ALVEOLAR/DRONCHIOLAR. = = = = ~. = = 21.
SARCOMA, METASTATIC. NOS. - - - • = =•• P =
PNEUMONIA. ASpIRATION. • = = = - - - = = 2tJI=
ADENOCARCINOMA, HETASTATIC.
CARCINOMA, ANAPLASTIC.
HYPERpLASIA, DRONCHIOLAR.
METAPLASIA, SQUAMOUS.
HYPERPLASIA, PRONCHIOLAR. EPITHELIAL.
ADENOCARCINOHA, INVASIVE.

(Xl NO SIGNIFICANT LESION RECOGNIZEO IH) HiSSING
(1) IIISUFfiCIEIIT TISSUE F"RESENT IN SECTION IA) AUTOLYZED
(Nl NOT PRESENT IN SECTION 1-) NOT REQUIRED

IP) pRESENT 1111 MININAL 121) SLIGHT
IJII HODERATE (41\ SEVERE



CO-CARCINOGENICITY OF FOUNDRY PARTICULAIES
SILICA AND SILICA BAND SU~STITUTES

------------------------------------------
GROUP 10 MALES

1111111111111111111111111
77777777777 7 777 7 7 7 7 7 7 7 777
6 6 666 b 6 6 7 7 7 I I 7 7 7 7 1 7 7 7 7 777
, , , , 9 , 9 , 0 0 0 0 0 0 0 0 001 I 1 I I 1 I
2 3 4 S 6 7 B 9 0 I 2 3 4 S 6 7 B 9 0 I ~ 3 1 S 6

2f2tltlflf2tlfltlf2t=
21=

p = = = p
p

LUNG I ~ROHCHI-APICAL
CARCINOMA, ADENOSOUAMOUS. .
CRYSTALLINE DEFOSITS IN DISTAL AIRWAYS.
INFLAMMATION, GRANULOMATOUS.
CARCINOMA, SOUAMOUS CELL.
INFLAHMAIION, ACUTE.
ADENOCARCINOMA.
THROMBUS, FIBRIN, CAPILLARY.
CARCINOMA, S~UAMOUS CELL, METASTATIC.
PNEUMONIA, ASFIRATION.
ADENOCARCINOMA, METASTATIC.

LUNG I BRONCHI-AZYGOUS
CARCINOMA, ADENOSOUAMOUS. '.
CRYSTALLINE DEFOSITS IN DISTAL AIRWAYS.
INFLAMMATION' GRANULOMATOUS.
CARCINOMA, S~UAMOUS CELL.
INFLAMMATION, ACUTE.
ADENOCARCINOMA.
ADENOMA.
THROM~US, FIBRIN, CAPILLARY.
CARCINOMA, SOUAMOUS CELL, METASTATIC.
PNEUMONIA. ASPIRATION.
ADENOCARCINOMA, METASTATIC.

LUNG I BRONCHI-DIAPHRAGMATIC
CARCINOMA, ADENOSOUAMOUS.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION' GF.ANULDMATOUS.
CARCINOMA, S~UAMOUS CELL.
INFLAMMATION' ACUTE.
ADENOCARCINOMA.
ADENOMA.
POLypeSI, BRONCHIOLAR.
THROMBUS, FIBRIN, CAPILLARY.
CARCINOMA, BRONCOGENIC.
CARCINOMA, SQUAMOUS CELL, METASTATIC.
HYFERFLASIA, ALVEOLAR/BRONCHIOLAR.
SARCOMA, NOS.
PNEUMONIA, ASPIRATION.
ADENOCARCINOMA, METASTATIC.
HYFERPLASIA, BRONCHIOLAR, EPITHELIAL.

P
2t=

3f=
P p P

41= =

P

P

2t=

F
=

2t"
P

= p P
4t=

P P

f'

F

P = = = p

2f3+=

P
2f2tlf2flf" ~ 3t2t

4+=
P

2.':
P

" - 2f3+" "

i

IXI NO SIGNIFICANT LESION RECOGNIZED eM' MiSsiNG
III INSUFFICIENT TISSUE FRESENI IN SECTION CAl AUTOLYZED
CNI NOT FRESFNT IN SECTION . (-) NOT RERUIRED

eF) PRESENI CIt) MINIMAL (2t) SLIGNT
13t) MODERATE C~t) SEVERE



CO-CARC I NOGEIIICI n OF FOUIIPRY PARTICULA rES
SILICA ANP SILICA SANP SUBSTITUIES
---------------------------------

GROUP 10 I1ALES

1111111111111111111111111
7 7 7 7 7 7 7 7 7 7 7 ' 7 7 7 7 7 7 7 7 7 7 7 7 7
6666666 6 777 7 I 7 7 777 7 7 7 7 771
9999999900000000001111111
2345678 9 0 1 2 3 ~ 5 6 7 890 1 2 3 456

LUIIG I BROHCHI-CARDIAC = = = = = = 0 0 0 - 0 ~ 0 0 0 0 0 x X
CARCINOI1A. AOENOSOUAHOUS. = = = = = = = = = = = = :: :: = = = = =
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS. += = t2+ tltI1211tl+l+2+= P 212t112tlt~ 0 3+2f
INFLAI1HATION, GRANULOI1ATOUS. 3t 0 21 = = = = = = = = = = = = = =
CARCINOI1A. SOUAHOUS CELL. = P = P = = = = = = P = ~ P P = = = = = P
INFLAHHATION. ACUTE. = = = 41= = = = = = = = 4+0 0 0 0 0 0 ~ 0
APENOCARC 1110"A•. o = = = = = = = = = = P = = = = = = = = = = = = f
THROI1BUS. FIBRIN. CAPILLARY. = = = = = = ~ 2t=
POLYP(S), BRONCHIOLAR, EPITHELIAL. = = = = = = = = P
CRRCIHOHA, SOUAHOUS CELL. "ETASTATIC. = = = = = = = = = = = = = = = P
HYPERPLASIA. ALVEOLAR/BRONCHIOLAR. = = = = = = = = = = = = = = = = 2+=
PNEUI10NIA, ASPIRATION. o = = = = = = = = = = = ~ = = = = = 213+=
ADENOCARCINOI1A, "ETASTATIC. = = = = = = = = = - . - - ======
HYPERPLASIA, BRONCHIOLAR. EPITHELIAL. = = = = = = = = = = = = = ~ :: = = = = = = - - - - ....

0
LIVER = ; x x = = x = x = x x x x 0 x x X A = X X X x ,.

MYlOIOOSIS. 2t= = 0 2+0 = 2+= = = = = = = = = = = = = = = = = ..,
PSEUDOLOBULE. 21; =
HYPEREI1IA. = 2+=
INFLAI1I1ATION. ~CUTE. = :: =
VACUOLATION. = = = = = 2+=
HYPERPLASIA, BILE DUCT. = = = = = = = = = 2+= = = 2+=
(LATERAL). SARCOI1A, RETICULUH CELL.

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ECTASIA, SINUSOIDAL.
NECROSIS. = = = = 0 0 = 0 = = = = = 0 = = = = = 0 3t=
CYSTIS), BILIARY.
FIBROSIS. PORIAL.

GALLBLADOER A A X X X A X X A A A A A A A A A A A A X A X X X
AI1YlOIDOSIS.
CHOLELITHIS). = ==

SPLEEll . X = " x 0 x = = x = x x x x = x = = X A X X X X X
AHYLOIDOSIS. = = = = 3+= = 21= = = = = = = = = = =
HYPERPLASIA, RETICULOENDOTHELIAL CELL. = 21= = 0 0 2+= = 2t= = " 0 = = 3+2+=
HEI1ATOPOIESIS, EXTRAI1EDULLARY. = = = = = = 0 2+= = = = = = 2t=
HYPERCELLULARITY OF RED PULP. = = = = = = = = = == = = = = =

PANCREAS X X X X X A = X X X X X X X H X X X X A X X X X
ATROF'HI. = = = = = = 4+=
ARTERITIS, CHRONIC.

HEART X X X X X X X = X X X X X X X = X ~ X X = X X

IX) NO SIGNIFICANT LESION RECOGNIZED . _ (H) HISSING
II' INSUFFICIENT TISSUE FRESENT IN SECTION (At AUTOLYZED
1111 1I0T PRESE"T IN SECTioN (-l NOT REOUIREO

(PI FRESE NT (1+1 I1INIHAL 12+) SLlmn
(3+1 110PERAtE (4+t SEVERE



HEART (CONTINUED)

DEGENERAlioN.
lltRON~OSIS.
INFLAMMAlION. CltRONIC.
SARCOMA, RETICULUM CELL.
SARCOMA. METASTATIC. NOS.
ARTERITIS, CltRONIC.

KIDNEYS
AMYLOI~OSIS.

NEFHROFATHY, CHRONIC.
SARCOMA, RETICULUM CELL.
SARCOMA. ME1ASTATIC, NOS.
MINERAlI lATlON.
AR1ERITIS. CHRONIC.

URltlARY ~LADDER

DIVERTICULUM, CYS1IC.
PROSTI\TE

lESlES
ATROPHY. ~

INFLAMMATION. GRANULOMA10US.
DEGElIERAT ION.
AR1ERITIS. CHRONIC.

SEMINAL VESICLES

STERNUH i RID JUNCllON
HYF-ERPLASIA. MYELOID.
HYFERFLASIA. GRANULOCY1IC.
IDONE MARROW), HYFERFLASIA.
(MARROWI, EXTRUSION.

FEMUR/~ONE MARROW
H~FERFLASIA, M~ELOI~.
H~FERPLASIA' GRANULOC~TIC.
(DONE MIIRROW), HYPERF'LAS IA.

NASAL CAVITY ,
INFLAMHATION. AfUTE.

[0-CARCIN06ENICI1Y OF FOUNDRY PARTICULATES
SILICA AND SILICA SAND SUDSTITUTES

- ---- ---- -------
GROUP io MALES

1111111111111111111111111
777 7 7 777 777 7 777 777 7 7 7 7 7 7 7
6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 777 777 7 7
V V V V ? ? ? V 0 0 0 0 000 0 001 1 I I I I 1
2 3 4 5 6 7 8 V 0 I 2 3 4 5 6 7 8 VOl 2 3 ~ 5 6

2+=-
2t= = = - - - - - - 2+=

- - - - 4t=
F =
= = P

= :: = = = = :: = = = = :: =
X = = = X X X X = = = X ~ X X = X = X X

2t4t= = 3t= = 41= = = = = = = = = = "= :: = :: =
112t= = 11= 2t= = = = 2tlt= = t= = It= It=

P =

X X X X X A X X X X A X X X X X = X A A A
= = = = = = = = = = = = = = = = P
X X H X X X X X X X I X X X X H X X X X X X H X

= = X X X = = = X X X X X = X = A A = = X
ItZt3t= = = = 2131ZI= = = = = 31= 31= = Illt=

2t= = =
= = 3t=:: :: = = :: = =

X X X X X X X X X X X X X X X X X X X A

X X X X X X X X X • X X X X X = X = X X X X X X X
41= = = = = = = = =
= = = = = = 4t= Jt=

:: = = = = :: :: = :: = :: = :: = :: = = =
= = = = = :: = = = :: = = :: = = = = =
H X X I X X X X X = X X X X X = X = X X X X X X

41= = = = = = = = =
= = = = = = 4t= JI=

:: :: :: = :: = = = = = = = :: = = = = =
X X X X X X X X X X X X X X X X X X I X

<Xl
o

J,

(Xl NO SIGNIFICANT LESION RECOGNliED IH) MISSING
II) INSUFFICIENT TISSUE FRESENl IN SECTION (AI AUTOL~ZED
IN) NOT PRESENT IN SECTION _ . (-) HOT REOUIRED

IPI PRESENI III) MINIHAL-. Ilt) SLIOHT
(311 MODERATE 14tl SEVERE



~0-CARCINOGENICI1T or FOUN~RY PARTicULATES
SILICA AND SILICA SAND SUBS1ITUTES

GROUP 10 MALES

1
7 7
6 6
9 9
2 J

NASAL CAVITT ICONTINUED)

EPI1AXIS. ,
EXUDATE, PURuLEHT.
ARTIFACTIS).

OTHER
(MASS-ORIGIH UN~ERTAIHI, ABS~ESSIESI.

IBROH~1tIAL LTMPH NODE), ~RTS1ALLINE DEPOSITS.
(MEDIASTINAL LTMPH NODEI, CARCINOMA, SQUAMOUS ~ELL.
IMEDIASTINAL LTMPH NODE), CARCINOMA,

SGUAMOUS ~ELL, METASTATI~.

IMEDIASTINAL LYMPH NODEI, ~RTSTALlIHE DEPOSITS.
(CECAL NODULE', SAR~OMA, NOS.

IX) ~O SIONIFI~AHT LESION RECOGNIZED IMI MISSING
(II IN9urFI~IENT TISSUE PRESENl IN SECllON IAI AUTOLYZED ,
INI HOT PRESENT IH SE~TIOH (-I NOT REQUIRED

(PI PRESEHT Iitl MINIMAL 12tl SLIGHT
IJtl MODERATE 14tl SEVERE

'":=:
I

'"



CO-CARCINOGENICITY OF FGUNGRY FARTICULATES
SILICA ANG SILicA SANG SU~STITUllS

------------------_._----
GROUP 10 MALES

11111111I1111I1111111111
7 7 7 7 7 7 7 7 7 7 7 777 1 7 7 7 7 7 7 777
7 7 7 7 7 7 7 777 7 777 7 7 777 7 7 7 7 7
1 1 1 222 2 2 2 2 2 2 2 J 3 J J 3 3 3 J J J 4
7 8 9 0 I 2 3 4 5 6 7 8 0 0 I 2 3 ~ ~ 6 7 S 9 0

5KIN/SU~CUllS X X X X X X = I X X X X X X X X XX X X X X X H
EDEHA, SUBCUTANEOUS. -= ~ =: '" == '" = =
INFLAMHATION, CHRONIC. =' = = = = = 3t=
(SKELETAL MUSCLEh IIEOEtIERATlON. = = .: = = = .: =

MMMRY GLANII N N N N N N N N N N N N N N N N N N N N N N N X N

THIGH MUSCLE X X X X X X X X X X X X = X X X = X X X X X X X
DEGf.HEF:A TI ON. = = = = = = = = = = = = 11= = = It=
THROMBUS, ARTERIAL.
DEGENERATION, BASOFHILIC.

SAU VARY GLAND X X X X X X X X " X X X X X X X X X X Yo X X X X
INFARCT lSI.

HANDIDULAR LYHFH NODE X " X " X X = X " X X X X H X X " K X " X X H • • 0LYMFHOMA, "ALIGNANT. = = = = = = P = = = = = = = = = = = = = = = = ""
SCIAllC NERVE X X X X X X X " X X X X X X X " X X X X X K XX X 1,

DRAIN X X XX X X X X X X X X X X X X X X X X X
PITUI TARY X" X X X X X X X X X X MH X H X X X X X X H X H

VACUOLATION.

(\[IRENALS X X X = X X X X X = X X X = X = = X X X X X = = X
AHllOIDOSIS. = = = = = = = = = It= = = 2t= 2t21= = = = = Jt2t=
ADENOMA, CORTICAL CELL. =: = = = = = = = = = = = = = = = = = .: = = = = =
HYFERPLASIA, CORTICAL CELL. = = = 2t= = = = = = = = = = = = = = = = = = = 2t=
ECTASIA, SINUSOIDAL.
SARCOHA, NOS.
NEOPLASHIS), NOS.

THYMUS " " = " X M X X " M X X M MM MM H X X X H X = MATROPHY. = = 3t= = = = = = = = = = = = = = = = = = = = 31=
CARCINOMA, SOUAMOUS CELL, INVASIVE. - - - =

STOMCH X I X i X X H A A X = X I I = X I X I X A
HYrERFLAS IA. === = = = = = = = = = = = = = ~ = = = =FAPIllOHII. = = = = = = = = = = = = = = = = = = = = = = P P
PIGMENTATION, POSTHORTEH. = = = = = = = = = = F = = = P

DUODENUH X X X A X X H A AA X A A X A X M A A X A A

(X) NO SIGNIFICANT LESION RECOGNIZED (", "ISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECIION (A) AUTOLYZED
(N) NOT PRESENT IN SECTION . . (-) NOT RFQUIRED

(F) FRESENI (It) HINIHAL (2t) SLIGHf
(3t) MODERATE (4t) SEVERE



IXI NO SIONIFICAHT LESION RECOOHIZEO IHI HISSINO
III INSUFFICIENT TISSUE fRESEHT IN SECIION IAI AUTOLIZE~

IHI HOT fRE5EHT IN 5ECTION <, ' (-I HOT ,REOIJlRH
(PI I'RESENT lltl I1INIHAL .12tl SLIGHT

13 •• HO~ERATE 14tl SEVERE



(XI NO RIGNIFICANT~ESION ~ECOGHIZEO IH) HISSING
(II INSUFFICIENT TISSUE PRESENT TN SECTION (AI AUIOLYZEO
(HI NOT FRESENT IN SECTIOH _ I-I NOT REOUIREP

(FI PRESEHT (It 1 HINIHAL (2tl SLIGHT
(3tl MOVERATE £4tl SEVERE



CO-CARCIN06ENICITY OF FOUNDRY PARilCULATES
SILICA AND SILICA SAND SUFSTItUIES----------------------------_.-

6ROUP 10 MALES

I I I 1
777 7
7 7 7 7
1 I 1 2
7 8 V 0

I 1 1
7 ., 7
., 7 7
~ ~ ~.. .
123

1 I I 1 I 1
77., ., 7 7
7 ., 7 ., 7 7
222 2 2 J
5 6 ., 8 V 0

1 I I
777

7 7
3 3
5 6

I 1
7 7
7 7 ,
333
789

P

r

X

P

..,

J,

21=

" PF

= M = II = = = = X = = = = = = = X = = = = = =

Jt=

Jt=

P = P
21211111 121211t= Itilltl121 I 1= Itlt2t21= = = 2t

2t= = 1= = = = = = = 31= = =
p p = = = r = = = = = = F
~ = = = = = = = = = ~ = =

F

= = = = = = = = = = = = = P = = = = = = 0

2t= It= 2t2t2tlt= It111111211111= 1111212121112121
21= = = = = = = JI= = = = = = = = = = 31=

x
= = = = = = = = = = = = =
2t211t 121212111= 111 til 11111= 11112t212111212t

2t= 21= = = = = 31 = = = = = = = = = 31=
p p = r P = = = = P = = = = = = = = P

F

LUNG l FRONCHI-APICAL
CIIRC \tIOMA. ADENOSOUAMOUS. c

CRYSIALLINE DEPOSITS IN DlSIAL AIRWAYS.
INFLAMMATION, 6RANULOMATOUS.
CIIRCINOMA, SQUAMOUS CELL.
INFLAMMAIION. ACUTE,
AI'ENOCARC INOMA.
IHROMOUS, FlORIII. CAPILLARY.
CIIRCIHUMA, SUUAIIOUS CELL, IIETASTIITIC.
PNEUMOIIIA, ASPIRATION.
IIDENOCIIRCINOIIA, METASTATIC.

LUNG l ORONCHI-AZY60US
CARCINOMA, ADENOSUUAMOUS.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION, GRANULOMATOUS.
CIIRCINOMA, SQUAMOUS CELL.
INFLAMMATION. ACUTE,
ADElIOCARC IIIOMA.
AI,EIIOIIA. .
THROMOUS. FlORIN, CAPILLARY. .
CARCINOMA, SQUAIIOUS CELL, IIETASTATIC.
PIIEUMONIA. ASPIRATION.
ADENOCARCINOIIA, METASTATIC.

LUNG l OROIICHI-DIAPHRAtinATIc
CARC INQIIA. AI'ENOSQUAMOIJS.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
\tIFlAIlMATlON, GRANULOMATOUS.
CARCIIIOIIA. SQUAMOUS CELL.
INFLAIII\ATION, ACUIE.
ADEtIOCARC INOIIA.
ADENOM. .
POLYP(S), OROIICHIOLAR.
IHROMOUS, flORIN, CAPILLARY.
CARCINOMA. ORONCOGENIC. .
CARCINOMA, SQUAMOUS CELL. METASTATIC.
HYPERPLASIA, ALVEOLAR/ORONCHIOLAR.
SARCOIIA, NOS.
PNEUMOIIIA, ASPIRATION.
ADENOCARCINOMA, METASTATIC.
HYPERPLASIA, ORONCHIOLAR, EPITHELIAL.

(X) NO SIGNIFICANT LESION RECOGNiZED (M) MISSIHG
(I) INSUffICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
(H) NOT FRESENI IN SElIION 1-) NOI RFQUIRED

(F) PRESENI (II) MINIHAL . (21) SLIOHI
(3t) HODERAIE (41) SEVERE



CO-CARCINOGENICity OF FOUNDRY PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

GROUl' 10 MALES

I
7
7
I
7

I I
7 7
7 7
I 1
B 9

I I I
777 7
7 7 7 7
222 2
o I 2 J

I I I
7 7 7
777
2 2 2
456

I I
7 7
7 7
2 2
7 B

I 1 1
777
777
233
9 0,1

I
7
7
3
.l

I I 1 1
777 7
7 7 7 7
J l 3 l
5 b 7 B

\

LUNG &BRONCHI-CARDiAC
CARCINOMA, ADENOSOUAMOU5.
CRYS1ALLINE,DEPOSITS IN DIS1AL AIRWAYS.
INFLAMMAIION, GRANULOMATOUS.
CARCINOMA, SQUAMOUS CELL.
INFLAMMATION, ACUTE.
ADENOCARCI NOM.
THROMBUS, FIBRIN, CAPILLARY.
POLYPCSI, BRONCHIOLAR, EPI1HELIAL.
CARCINOMA, SQUAMOUS CELL, METASTATIC.
HYF'ERPLASIA, ALVEOLAR/BRONCHIOLAR.
PNEUMONIA, ASPIRATION.
flDErlOCnRCINOMA, METASIATIC.
IIYPERPLASIA, BRONCHIOLAR, EPITHELIAL.

LIVER
AMYLOIDOSIS.
rSEUI'OLOBULE •
HYPEREMIA •.
INFLAMMA1ION, ACUTE.
VACUOLATION.
HYPERPLASIA, BILE DUCT.
(LA1ERAL), SARCOMA, RETICULUM CELL.
ECTASIA, SINUSOIDAL.
NECROSIS.
CYSTISI, BILIARY.
FIBROSIS, PORTAL.

GALLBLAloDER
AMYLOIDOSIS.
CHOLELIlH(SI.

SPLEEH
AMYl.OIDOSIS.
HYPERPLASIA, REllCULoENDoTHELIAL CELL.
HEMATOPOIESIS, EXTRAMEDULLARY.
HYPERCELLULARITY OF RED PULP.

PANCREAS
ATROPHY.
ARTERITIS,' CHRONIC.

HEART

~ " " " " " " " " " " " " = = = X " " " X
" " " " " " " " " " " P " " " " " : : : =
2121111t21212tl1" Itl11tlt2tltlt" t112121= It2121

21= = 2t= " = " = = " Jt= = = = " = = = = Jt=
" " " " " " P= = = = = = =
P " " " P " " " " " " " " " " " P= = = = =

- - - "P
= = = = == = = = = = =
3t"

P = = " = = = = = " "
" " " " " " " " ~ 2.= - - - - ~

X X XX X X A X X = = = X XX X XA " ~ X
0= = = = = " " " " " " It= = = " = = 2t= ~

- = ~ = = = = = = = = = = = = = = = = =
= == = = = = = = = = = ~ = = = = "
1+= = = = = = = = = = = = = = = = = = =
= = = = = = = = = = = = = = = = = = = = =

= = = = = " " " " " 3t== = = = = = = = = = =
2.=

11" " = = " = = = " " = =
It= = = = • = = = = = 2t= =
- - - = ~ = = " = = = " " " " " " " " 21~

X A X X A A A A X A H X A = A A A X A X H = X
= = = = = = = = Jt=
P

H X H X " X A = = A X X X X = = X
= = = = " = ~ 2t2t" = " " = Jt" "

21= = = = 21= = = = = = " = = = = = = = 2t"
2t= = = " = = = = = 3t= = = = = = = = = = 2t=

2t=

H X X X H H X X X X X X X A X X X X X X X X = X
= = = = = = = = = = = =

c It=

X X X X X X X X X X X X X X X X X 1. X X = X

(X, NO SIGNIFICANT LESION RECOGNIZED (H) HISSING
III INSUFFICIENT TISSUE PRESENT IN SECTION CA) AUTOLYZED
INI NOT PRESENT IN SECTION , (-) NOT REQUIRED

(P) PRESENT (It I HINIML C211 SLIGHT
(J I) MIJDHAlE (H) SEVERE



(XI NO SIONIFIC~"I LESION RECOONIZED IMI MISSING
(II INSUFFICIENT llSSUE PRESENT IN SECTION I~' ~UlOLYZED
<NI NOT FRESENl IN SECllON I-I NOT REOUIRED

(F) FRESENT 1111 MI"IM~L (21) SLIGHl
(31) "ODER~lE (41) SEVERE



[f'ITAXIS.
EXUVATE, PURULENT.
ARTIFACT< SI.

OTHER
lMASS-ORIGIN UNCERTAIN). A~SCESSIES).

(~RmICHIALLYMPH 'lODE), CRYSTALlIlIE DEPOSITS.
(MEDIASTINAL LYMPH NODEI. CARCINOMA, SOUAMOUS CELL.
(MEDIASTINAL LYMPH NODEI. CARCINOMA.

SOUAMOUS CELL, METASTATIC.
(MEDIASTIIIAL LYMPH NODEI, CRYSTALLINE DEPOSITS.
(CHAL NOIIUU), SARCOMA, NOS.

3t=

2t= = It:

It=
P

2t=

I
'0

IXI 110 SIGNIFICAIIT LESION RECOONIZED (MI HISSIND
III INSUFFICIENT TISSUE PRESENT IN SECTION (AI AUIOLYZED
lNI 1I0T PRESENT IN SECTION ., 1-) NOT REOUIRED

(P) PRESENT Iitl MINIMAL 12.1 SLIOHT
(3tl HODERA1E (4.1 SEVERE



CO CARCINOGENICIIY.OF FOUNDRY PARIICULATES
SILlcn AND SILICA SAND SU~5TITUTE9

-----------------------
GROUP II /lALES

11111111111111111
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
7 7 7 7 7 7 7 7 7 7 7 7 7 7 777 7 7 7
4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 666

345 6 7 B ~ 0 1 2 3 4 5 6 7 B 1 2 3

:'1\ 1ll/SUI:CUT I~· X X X X X X X X X X X 0 X X X X X y.
INFLAMtllllIOII, CHI:O/IIC. -"= :0 := :: :: :-:: - -- ..
l~[Nn, 5U~CUIANEOUS. ; ::: :: ::: ~ :: :: ; :: :: :: 2~=

HlFLAMHAI ICII •. (,CUrE Mil' CHf:OtliC. - =- :: = :: :: :: ::
EDEHn, SU~HUCOSAL. =====:::= 0 - - - -- - - 3+ 0
%F:C 0/1/.. GP MIULllrY TIC,
I+LLMIUSIS.

H!'HHAf:\ GLM![' II II II liNN N N N N II II N N N N N N X N N N N N N

! 111 fiH lillSlLE: X X X X X X X X X X

St~L llw'(l~'(( 13LtltW I X X X X X X X X X X X 0 X X X X X 0 X
IIIF),',HH:,TIOr" CHRONIC. = = :: :: :: :: :: :: = :: :: :: ~ :: :: :: :: 2t=
INFLAHHATICN, ACUTE AIID CHROIIIC, fERIAOEIIAL. :: :: :: ::: :: :: :c - - - 2t=-= = ..

II X HX II X X H X X H X X X X X H X X X X H X X A '"HnIlU!P·ULAf: LY/lrH ~IO[IE

NEOFLASH. HEHATorOIETIC, :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: :: ~ I
~APCOHA· SFnNUlUC11IC. - - :: :: :: ::: :: ~ :: ~ = ~ :: <D

?T IAI I C IIH'iE X X X X X X X X X X H 0 X X X X X
INFLAHHATION, CHRONIC. :: = :: ::: '" :: :: :: :: :: 2+::

UPAIII X X X X X X X X X X X X X X X X X X X X X X X 0 X
HYFHEHIA, ::: ~ :: ::: :: ~ ~ ::: ::: ::: :: ~ :: o 0 0 - - - 3+0
11EtllNGEAL IIIHAHHATlOIIo ,'CUTE AI/I' CHRONIC.

FITUIHiRY X X M II H X H X X X X II X X X X II X X X H

M'EENAL S o 0 0 X 0 0 X X X X 0 0 X X X X 0 X 0 X X X X A
:,H'!LOII'OSIS. 2+= :: ::: :: :: :: H3+ o 3+ 0 301 0
IIYPERPLASIA, CUPIICAL CELL. :: 2+J+= :: 2+= ~ ~ ; 2f~

ADE~UM~, CORTICAL CELL. oo~~F'

CARCIIiOMn. CORTICAL CELL.
ECTAstI" SIHlISOIl"'L.

THYHlIS II ~ 0 k ~ H ~ X X H X 0 X H II H H X X 0 X X 0 0 H
AH:Of"HY, o 3+ 0 " 0 c - - = 310 0 0 0 o ~ 310 ~ 2+310
CAPCIHOHn, FOLLICULnR CELL, HETASTATIC. t THYROJII). o 0 r
LlutEHln, HEGAKAPIOCITIC.

S· TCM(,CI1 I IIXXXIXXIIXXXIAXXoXoX

. Xl IW SIetl" ICMIT LESIOti HCIIGlllZEb tH) HISSING
,[. Jl/SlJFFlCI[f1T TISSUE F'RESEHT IN SECfioti (Al AUTOLYZEI,
'11) I/Ul IHSfflT IN CECIIO!/ (-) NUT REOlllRHI

'F; nlSEtiT tltl MINIMl (~f) SllGIH
j ,H} M01!EF:AT£ ~~t) !:.[IJ[F:E



(HI HISSING
(ill AUI0lHElI
(-) Nor REOUIR[~

HI'!I HAL ~ ~t). SLIGHT
IH' sn'E!:[

NO SIGNIFI[A~T ESION RE(OG~IZE~

I~S'-'FF ICIUIl Tl S·lIE n:FSEfIT HI SECTION
nOT P~I:~EI~l IN [CTION

~r) r~'E~ErJl C1fl
!311 Hr~E~ATL

~ '.: )

'll
',In



x x x x x x x x x = x x x x x x = x x x x Yo " '"It= , : : " = = = toe ~

4t= - -- - I
0,0

- - = - F'::: ::: ::: ::: = ::: ;:- -= -- - - ::: :: :: ;::

;: ::: ::: ::: ~ ~ ::: -:= ::: ::: ;: ::: - - - ..
::-=========:=;::-=== -
X X X X X X X = X X X X Yo X X

2t= - . It= = = - : It= = It=
H=
F

- - =
::: ;:- ::: ::: ::: ::: :::

- .. =::::::== .. -

x x x x x x = x x x x x x = Yo = X X X X
2t= = Itf = = = It= = = - .. It=

- H: ..
f' : :

=-==-f-
.. -

.... -

.. =
.... - - - - ~

- Yo X X Yo :( 1.

co C~~CI~UGEnICITY or FOUHDR~.FARTICULATES
51l1C~ A~~ 5TlICA SA~D SUBSTITUTES

____________ 0 _____________

GF:OllF 11 MUS

I I I 1 1 1 1 1 1 1 1 1 1 1 I 1
7 7 7 7 7 7 7 7 7 7 7 7 7 777 7 7 7
7 7 7 7 7 1 7 7 7 777 7 7 I -: 7 ' ,
4 444 4 4 4 0 0 0 0 0 ~15566 ;, b
~ ~ 5 6 19) 0 1 234 1 B 9 0 I 3 4

H= = = It=

H MM X X X X Yo X X M Yo X Yo Yo M

X X X X X X X Yo X X Yo Yo X X Yo Yo Yo X Yo

X X X X X X X Yo X = X X X X Yo Yo X = "
ftIfilJAYSI -:= :: ;: ;: = = = = It= " - . It=

4t=

,'IM',LOtt'03IS,

HHF'(l][1 {(.[I!nJrI'~rn~

~_ ~,!}1 HfIGU~-

rM,'jTHYF-:Ol{1

lunG & ~Ro~rHI-lEFr

fRYSTnlLIUE ~ErVSIT5 IU DISTAL
INFl AtlHA II VI" Gf:A!rUlV~IMOIJS.
tISllos~~rOM~, ~ETAsr~lIC.
rl¥( EF:C~l f 1"1"

I.lUl.urIr" IllGAhr.F:YUCYTIC.
SAF:COIII,. UI/[IIFFHEtIfH,TEI',
~YfH:CEl.LUlM:ll·l, AL','tVlAr: BEnUHS,

LU~G 1 BrOnClII-APICAl .
~RYSIALlIUE DErOSITS I~ DISTAL AIRWAYS.
l~rlAHHATIO"· GRA~ULOnATOIJS,
U91[US~RCOMn, HE1~S!~TI[.

HYf'ff:E~U, .
l[UhEHI~, MEGAkARYOCYIIC,
HYPERCEllUlARITY, Al~EOLAR SEPTUHS.

lunG ~ BRunCHI-AZYGOUS
CRYSTALLinE DEPOSITS IH DISTAL AIRWnyS,
THFlA~MArION, GRANULOMATOUS.
NEDF-l{IStH S~·· nos.
IlY['HEMIA,
LEUI,EUIA, MEGAkARYOCYTIC,
1l'1I'I'F:fELlUU,RllY, Al'lEOL"R SHTUHS.

LU/Il' ! H:OIICfll-r'IAFHR~GtIIoT1C

l'f:YSH,lLI~E I'HOSIE, If! I'ISTI.L AIF:IJAYS.
[NFlAllt1nlJON, GRA~UlOH~laUSI

l,ll[IIO[ (11·;( I trOM{I.
051EOSARCOUA. HETASTATrc,
"'(['EHEflIA, _
LEU~EUIA, HEGAKARYOCYTIC,
HYPERCELLULRRIT1, ~L~[Ol~R SEPTUMS.
fROIEl~ RICH EXUDATE, Al~EOLAR,

LUIII, & "I:orICIH "[~F:I!I r,r
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INFLAMMATION, ACUTE AND CHRONIC, = = -= = -= = 2+=
IIEMORRHAGE. - - - - -= = = =

COLOH/RECTUM X X X X A X X X A X X X X X = X X A X X X A X A X
m
N

DILATATION, CRYPT. = = = = = = = = = = = = = -= 2t= ;; = = = = = = ::: = J,
MESENTERIC LYMPH NDVE X X X X = I X X X x i x x x x x x x x x x M = A

INFLAMMATION, ACUTE AND CHRONIC. = = = = 31= = = = = = = ~ = = = = = = = = = = =
HHUF'LASIA. = = = = = = = = = = = = = = = = = = = = = = 2t=
SARCOMA, Ims.
ERY1HROCYTOSIS, SINUSOIDAL.

LARHIX = = x = = = = x = x = x = x x x x x x x x x X
POLYFlS). EFITHELIAL. P = = = = P ~ = = = = P
ADENOCARCIIIOMA. =
CARCIIIOMA. IN SITU. =
CARCINOMA' S~UAMOUS CELL. = = = = ~ = P
IIYHRHASIA. ~ It= = = = = = It=
HETAPLASIA, SOUAMOUS. = = It= =
ARTERITIS, CHRONIC. = = ~ 21=
HYPERPLASIA. S~UAMOUS CELL.
IIn'ERHASIA, SUDIIUCOSAL, GLANDULAR.

TRACIIEA = X X X X = = x x X
FOLYFlS). EPITHELIAL.
DYSPLASIA. I
CARCINOMA, SOUAnOUS CELL. = ~ = = P P
HYPERPLASIA. ;; = = = =
INFLAMMATION. ACUTE, = = = = = = = = = 2+=
EXUDATE. PURULEII1.
FOREIGN MATERIAL.

(X) 110 SIONIFICANT LESIOII RECOOIIIZED (Ml MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (AI AU10LYZED
CII) 1I0T PRESENT IN SECTIOII ~. (-) 1I0T REOUIRED

eFI FRESENl lit) NINIMAL 12tl SLIGHl
(31) "OVERATE (41) SEVERE



CO-CARCIHOGEHICITl OF FOUNDRY PARTICULATES
SILICA AND SILicA SAIID SU~STITUTE5

----------------------------
GROUP 12 HALES

1I11111111111111i1111111
7 7 7 7 7 7 7 7 7 7 7 7 777 777 7 7 777 7 7
777 7 7 7 7 7 8 8 8 8 8 8 8 888 8 8 8 B 8 8 B
9 9 9 9 9 9 9 9 0 0 ° ° ° ° ° ° ° ° I I I I I I I2 3 4 ~ 678 7 0 I 234 ~ 6 7 B 9 ° I 2 J 4 ~ 6

TRACHEA (CONTINUED)

HI ~IERAL I Zi.TI 011.

THlROI[l X X X X X X X X X X X X X X X X X X X X X I X
CARC !l1O II A, IIOS.

PARATHYf:OIIl X X X X " X MX X X X X X X " X MH X X X MH M
ESOPHAGUS X X X X X X X X I X X X X X X X X

LUNG I DROHCHI-LEFT = = = = = = = = X = = = = = X
CRlSTALLIIIE DEPOSITS IN IlISTAL AIRWAYS. 2+1+3+I+P 2+2+1+= 2+111+2+2+= = = = 1+1+= = It2tl+
nliEHDCARCIHOMA. = P = P P = = = P = = P P = = P = = = =
CARCIIIOIIA. SOUAtlOUS CELL. = = P = = = = : = : = : : = = = = = = : r
HlFERPLASIA, ALVEOLAR/DRONCHIOLAk. ;: ;: ;: ;: = ;: ;: ;: ;: = ;: ;: : = : : = 2+=
CtlRC !lIOIIA, AOENOSOUMOIiS. = = = : : = : : = : P P = : = = = : = = : - - -

'"INFLAMIIATION, ACUTE. = = ;: = ;: ;: ;: ;: ;: ;: ;: ;: :::: :::: = ;: ;: :::: :::: = ;: ;: = = N
AOENOIIA. = = = = = = = = = : = = P = = : = = = : : : = = = 7PNEUMONIA, ASPIRATION. ;: ;: ;: ;: ;: ;: ;: ;: ;: ;: ;: = P : ;: ;: ;: ;: = ;: = = = <D
AOSCESS (ES) • : : = = = = = = = = = = = = = = = p = = = :
CARCINOMA, ANAPLASTIC. METASTATIC. ;: ;: ;: ;: ;: ;: = ;: = ;: :::: ;: = :::: ;: ;: ;: ;: ;: = P
HYPERPLASIA, DROIICHIOLAR. EPrrHEllAL.
NEOPLASMIS), NOS.
INFLAMMATION. GRANULOIIATOUS.
EXUDATE, PROTEIN RICH. ALVEOLAR.

LUNG I OROIICHI-APICAL = = = = = = = = = = = = = = X X = = = = X
lRYSTALLINE DEPOSITS IN DISTAL AIRWAYS. 2+lt3i1+P 2+2+ltlt2+1+1+2+2+= = = = = 1+= = 1+2+1+
ADENOCARC !110MA•
METAPLASIA. SQUAMOUS.
CARC I lIOMA. ADElIOSOUMOUS. = = = = = P = = = = P = = = = = P = P
IIIFLIIMMA110H. ACUTE. ;: ;: :::: = = = = = = = = = = = = 4+=
PIIEUMOIIIA. ASPIRAIIOH. • = = = = = = = = = = = = P
HYHRPLASIA, ~RONCHIOLAR. EPITNELIAL.
ltIFlANMATlOII. ORAIIULOIIATOUS.

LUNS I ORONCNI-AZYGOUS = = = = = = = : = : = = = X X = : : : X X
CRYSIALLINE DEPOSIIS IN OISTAL AIRWAYS. +I+llltP 212+1+1+21111+212+= = = = 1+lt: = 1+2tll
AIIElIOCARC 1NONA. P P = : = : P : = : : : : P
CARC !110M, SOUAtlOUS CELL. ;: ;: ;: ;: ;: ;: ;: ;: ;: =
CARCINOMA, ADENOSOUAMOUS. : : : = = ~ - = = P
IIIH nNNA TI 011 , ACUTE.

IX) NO SlbllIFICANt LtSIOII RECOGHIZED 1M) MISSING
II) INSUFfiCIENT TISSUE PRESENT IN SECTION IA) AUTOLYZED
(Ill NOT PPESENT IN S[CTION (-I NOT REOUIRED

(P) PRESEHT lltl /lIHII/AL _ (2t) SLIGHT
'3+) MODERATE (4t) SEVERE



CO-CARCINOOENICIIY OF FOUNDRY fARIICULATES
SILICA AIIP SILICA SANII SUPSTIlUTES
---------------------------------

OROUF 12 MALES

illlllllllllllll!11111111
7 7 7 7 7 7 7 7 7 7 7 7 7 7 777 7 7 7 7 7 777
7 7 7 7 777 7 S S S S S S S S S S 6 6 6 S S 6 B
9 9 9 9 9 9 9 9 °° 0 0 0 0 0 °001 I I I I I 1
2 J 4 5 6 7 8 9 0 I 2 J 456 7 S 9 0 I 2 J 456

LUIIO t PRorrcHI-nZYlJOUS (CONTINUEP)

FNEUI/OIIIA, nSfIRAIIOl/.
APSCESSIES) •
APEIIOCARCINOIIA, BRONCHIOLAR.
lI/rLAIIIIATIOl/, GRAI/ULOI/ATOUS.
EXUPAIE, FROTEIN RICH, ALVEOLAR.

LUIIG & PROIICHI-PIAFHRAGIlATlC
CRVSTALLINE PEPOSITS II/ PISIAL AIRWAYS.
AIIEtIOCARC I tIOHA.
CARCIt/OI/A, SOU,,"OUS cElL.
HYPERFLASIA, ALVEOLAR/BRONCHIOLAR.
(IIAINS1EK PRONCHUS), CARCINOHA, SOUAKOUS
CARC It/Ol/A, AOEtIOSOU,,"OUS.
INrLA""nlION, ACUTE.
CARCII/Ol/A, SOUAHOUS CELL, IBRRONCHTOLAR
PNEUI/Ot/IA, ASPIRATION.
I1I1IERALI ZAlION.
HVPERfLASIA, BRONCHIOLAR, EFIIHELIAL.
INrLA"I/ATIOt/i GRnt/ULOHATOUS.

LUNG t PRONCHI-CARPIAC
CRY'lTALLlIIE OEFOSlTS IN OISIAL AIRWAYS.
AI'ENOCARC INONn.
cnRC 1I1OIIA, APEtIOSOUAI/OUS.
INrLAMMATION, ACUIE.
PIIEUI/Ot/IA, ASPIRATION. ,
HYFERfLASIA, PROI/CHIOLAR, EFIIHELIAL.
INrLAHHATION, GRANULOHA10US.

LIVER
PEGEtIERAT ION.
11HROSIS.
HYFEREHIA,
AIIYLOIPOSIS.
ECTASIA' SINUSOIDAL.
HVFERFLASIA, PILE DUC1.
lI/rLAMHAIIon, HOS.
fIGI/ENIAIION, CVIOfLASI/IC.
VACUOLATIOI/, CYTOFLASMIC.
CYST IS), BILIARY. .
ICAUDAIE LOPEl, UACUOLATIOII, CYIOrLASHIC.

(X)
(I)
(II)

NO SIGNlrICANl LESION RECOGNIZED IHI HISSING
IIISlIlllCIEIIl TISSUE fRESENT IN SECTION IAI AUTOLYZEP .
NOT "RESENl IN SteTlON_. I-I NOT REllUIREP

(PI FRESEI/T lit) MINIHAL (2tl SLIONT
(3t) "OVERATE (41) SEVERE



(X) NO SIGNIFICANT LESION RECOGNIiE~ CHI HTSSI~G
(II TNSUFFICIENT TISSUE PRESENT IN SECTION CAl AUTOLYZED'
(N) /lOT PRESENT IN SECTION (-I NOT REOUIRED

(P) PFESENT Cl+1 HINIHAL 12.1 SLIGHT
(3t) HODERATE 14tl SEVERF



CO"CARCINOGENiCITY OF FOUNDRY PARTICULATES
SILICA AnD SILICA SANP SUPSTITUTES

-----------------------------
GROUP 12 HALES

1IIIIlilillllll11lll11111
7 7 7 7 777 7 7 777 7 7 7 7 7 7 7 7 777 7 7
7 7 7 7 7 7 7 7 B B B B B B 8 B 8 B B B B 8 B B B
9 9 9 9 9 9 9 9 0 0 0 0 0 °0 0 001 I I I 111
2 J 4 5 6 7 B 9 0 I 2 J 4 5 6 7 B 9 0 I 2 3 456

SEMINAL VESICLES (CONTINUEPI

ItIrLAHHArrOril (,ClITF.

STERNUH I RIB JUNCTION
[NOSTOSIS.
ARTIrACTlS' •
HYPERPLASIA, GRANULOCYTIC.

FEMUR/BOllE HARROU
EIIOSTOSIS.

NASAL CAVI TY
EXUPATE. PURULENT.
FOREIGN HATERIAL.

OTHER
IRIBI, CARCIIIOHA, SOUAHOUS CELL,
IHEDIASTINAL LYHPH NODEI, f.RYSTALLINE DEPOSITS.
(HEDIASTINAL LYHPH NODEI, CARCINOHA,

SQUAHOUS f.ELL, HETASTATIC.

(Xl NO SIGNIFICANT.LESION RECOGNIZED (HI HISSING
III INSUFFICIENT TISSUE PRESENT IN SECTION IAI ~UTOLYlED
III. NOT PRESEHT IN SECTION I-I HOT REOUIREP

(PI PRESENI lltl HINIHAL . . 12tl SLIGHT
IJtl HOPERATE 14t) SEVERE



CO-CARCINOGENICIty or fOUNPRy PARTICULATES
SILICA ANP SILICA SANP SUBSTITUIES

GROUP 12 HALES

I
7
8 8
I I
7 8

I I I I
7 7 7 7
8 8 B 8
I 222
901

I I I
7 7 7
8'8 8
222
3 4 5

I I I I I I I I I I I
7 7 7 7 7 7 7 7 7 7 7
888 8 8 8 8 8 8 8 8
22223 3 J 3 3 3 3
6 7 8 9 0 I 2 3 456

I I
7 7
8 8
3 J
7 8

I I I
777
888
344
901

1/ X H H H H X H X H = II
3t o

N N 1/ N N N N N N N

2+ 0 21 0

A A X X X A

M
M

I

'"

AA

x

H X H

x
x x x x x
x x 1/ "

A

x 0 X
'21=

x x

x

210 0 0 ~ 0 31=

x

P P
41 0

A X X X A X A X X X

P

A

= x x x x x x

X H X H 0 H X H H 0 H
31 0 = 0 = ]to

11 0

N N N N N N N N N N N 1/

x = = 0 0 x = A X
31312to 2t o 0 2131=

A

x

N

X

X
-:: 2+-::

x x

H X H

x

A X = I " A
2t= 31 0

= X
21= jt=

F

x

A A X

x x x x x x
X I X 1/ X X

H H H

A

x x x

x x

H X X X X X

x

x

x

x

x

x ic

A

x x 0 x X
2t o

SKIN/SUBCUTIS ~

HEHA. SUBCUTAIIEOUS.
INfLAHHAJlON, CIIRONIC.
INFLAHHATIOII, ACUTE.

HAHHARY GLAND

THIGH HUSClE
INFLAHHATION, CHRONIC, INTERSTITIAL.

SALIVARY GLAND
PEGEIIERATION, ACIIIAR.

HANPIBULAR LYHPH 110 DE
IIYHF:F'LASI A,
PILATATIOII, SIIIUSOI[lAL.

SCIAJlC NER'JE

BRAIN

F'lTUIlARY
VACUOLATION,

ADRENAlS
AHYLOIDOSIS.
AOEI/DHA. CORTICAL CELL.
"YFERFlASIA, CORTICAL CELL.
CARCINOHA, ANAFlASTIC, INVASIVE.

ItlYHUS
ATROFtlY.
CARCltIOHA, lIIVASIVE.

STOMCtI
HYFERPlASIA. ,
PAFILLOHA, SOUAHOUS.
PAPlLlOHA.
UlCERISI.

PUO[lENUH

JEJUNUH

IXI NO SIGNlflCAIIT lESION RECOGNIZED eH' HISSING
(Il INSUFFICIENT TISSUE PRESENT IN SECTION (I'll AUTOlYZE[I
011 NUT PRESEIIT IN SECTION e-, NOT REOUIREP

IF) PRESENT lIt) HINIHAl (21) SllGHI
(311 HOOERATE (41' SEVERE



CO-CARCINOGENICITY Of foUNORY PARTIcULATES
SILICA AH~ SILICA SAH~ SUBSTITUTES

oRoUP 12 MALES

Illlllllllllil
7 7 7 7 7 7 7 777 7 777
B B B B B 8 B B B B B B B B
I , 222 2 2 2 2 2 2 2 J J
B 9 0 , 2 3 4 5 6 7 B 901

, , , I I I
7777777

B B B B B B B B B B
J J 3 J J J 3 J 4 4
2 3 4 5 6 7 B 90'

JEJUNUM ICONTINUEOI

INflAMMATION, ACUTE AN~ CNRONIC. ~ = = = = = = == = = == = = = = = = 2.=
INFLAMMATION. HEMORRHAGIC.

fHUH A A I X A = A A X = A A X X A A X X A X = M X A A
HH'EREHIA. = = = = = It=
INflAMHATIoN, CHRONIC. '" '" = = "" :: =
CYSTIC HYPERPLASIA. CRYPT EPITHElIUH. = = = = = = = = = '1= = = = = = = = = 3+=
OllATATION. CP,YPT.

lLEUH H X X X A = A A X X X A X X A X X X A X A H X A A
INFlAMHATION. ACUTE AND CHRONIC. .t: :: :: :: = :: ::
HEMORRHAGE. = = = = = 41=

COlDN/RECTUH X X X X A X A X X X X A X X A X X X A X X X X X A -j"

~llATATION. CRYPT. = :: = = :: = :: :: :: :: :: '" = :: = :: :: :: :: = :: :: :: :: :: M

MESENTERIC lYMPH NODE " X = X H X I H X " X A X M= X X X X X • - - • •
J,

IlIFlAMHATIOrl. ACUTE AH~ CHRONIC. :: :: :: = :: :: :: :: :: :: :: = :: = :: =
HYPERflASIA. = :: :: :: :: :: :: :: :: :: :: :: :: :: 21=
SARCOHA, NOS. = = P = = = = = = = = = = = = =
ERYTHROCYTOSIS. SINUSOIDAL. :: = :: :: = = :: = = :: :: :: :: :: :: :: = :: :: :: :: 2~=

lARYNX = = X X X X X = X = = = X X X " X X X
PolYPIS). EPITHELIAL. = P = = = = = = = P = = = = = = = = = P
AOENoCARCINoMA. = = = = = = = P
CARCINOM, IN SITU.
CARClltoM, SQUAHDUS CELl.
HYPERPLASIA. 31= = = = = = = = = 21= = = = = = = = = = 2+=

.HETAPlASIA, .SOUAMoUS.
ARTERITIS, CHRONIC.
HYPERPLASIA. SoUAMoUS CEll. = = = = = = = = = = = 3.=
HYPERPLASIA, SUBMUCOSAL. GLANDULAR. = :: :: :: :: :: :: :: = :: :: :: :: :: :: = :- .,., = = = = = 24

TRACHEA X = = X X X X = X X X = X X X X
rolYPISI, EPITHELIAL. = = = = = = = = = = P
DYSPlASIA. = = = = = = :: ::.::
CARCINOMA, SQUAMOUS CEll. = = = = = = = = = = = = = = = = P
HYPERPLASIA. = = 1= = - - :: = = = = = :: :: :: :: :: :: =
INFLAMMATION, ACUTE. = = = = t=
EXUDAIE. PURULENT. = = = = =FOREIGN MATERIAL. = = = = = = = = = = = = P

(X) NO SIGNIFICANT lESION RECOGNIZED. IH) MISSING
II) INSUfFICIENT TISSUE PRESENT IN SECTION (I'll AUTolYZE~
IN) NOT PRESENT IN SECTION (-I NOT REOUIRE~

(F'J PRESENT Of) "INIHAl .' (21).SlIG"T
IJI) MOPERATE 14t) SEVERE



CO-CARCINOGENICITl OF FOUNDRY PARTICULATES
SILICA AIID SILICA SAND SU9STITUTES

------------------------------------------
GROUP 12 HALES

ill I I 1 I 1 I I 1 I I 1 I 1 I I I I I I I I I
7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
9 9 9 9 9 8 9 8 9 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
I I I 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 J 3 334 4
7 8 9 0 I 2 J 4 5 6 7 8 901 2 3 4 5 6 7 990 1

IRACHEA (COIITIIIUED)

MIHER~L1ZATION. = = H=

THlROID X X • i X X X X X X X H X X X H X X X X H
CARCItIOMA.lIOS. • • P

F"ARATHYROI[l H X MH H X X X I X X H X H H H X X X X MM
ESOPHAGUS X X H X X X X X X X X X X X
LUNG , 9RONCHI-LEFT

CRlSTALLIIIE DEPOSITS IN DISTAL AIRWAYS. It· 2t· • 2t· 2t2tltltltltlt2tlt3t2121" 21111tl12t
IIIIENOCARC I NO/IA. " • • • P • • • = P P • P • • • • = = P = =
CIIRCINOMA, SOUIIMOUS CELL. " " • " " " • " " " = P " " " " 21" " P P
HYF"ERF"LI\5I A, ALVEOLAR/9RONCHIOLAR. = = = = = = = = = = = = = = = = 2f~ = = = = It= on
CIIRCINOMA, ADENOSOUAMOUS. P P • P " = " P " = = " = • " " " = " " = " " = " ..,
INFLAMMATIOH, ACUIE. 4t= = = = = " = • " " • " " " " • • " = = = = = = IMIENOHA. = • P = = = = = = • = = = • • P • = • • • • • = • '"PHEUMOHIA, ASPIRAIION. = = = = = ::: = '" - - = :::: = ~ = ~ = = = = 2t
119SCESS(ES) •
CARCINOMA. ANAPLIISIIC, HET~STATIC.
HlPERPLASIA, 9ROIICHIOLAR, EPITHELIAL. = • • • = 2t=
HEOPLIlSHIS), HOS, • • • = = = P
IHFLAMMATION, GRAMULOMATOUS. • • • = = = •• = • = = = • • • • • • • • • 4t·
EXUDATE, pnOTEIN RICH, ALVEOLAR. '" = = = '" - - - • • • • • • • • • • = • P

LUIIG , 9RONCHi-ArICAL = X = = X • = = = X = = = X • = • H • X = • • X
CRlSTALLINE DEPOSITS IN DISTAL AIRYAlS. It· 2t= = 21= 2+2+' 1+1+1+' 2t· 3+= 2+' 2+11It= 2+
IIDEtIOCARC 1II0MA. = • P = = = P = = = • = P = = = = = = = = = • • •
METAPLASIA, SQUAHOUS. = = ••• = • = = •• = •• = = = = = = = = = = 31
CIIRC IHOMA, AIlElIOSOUAMQUS. = = = = • = = = = • = = • • • P
INFLAHMATION, ACUTE. 4t= " 41" •• = ••••••••
PNEUHONIA, ASPIRAIION. = = = = = = = .= = = = = ::: = = = = = - - . 2t
HYPERPLASIA, 9RONCIIIOLAR, EPITHELIAL. : = = = = 2.= = = = = = = = ::: := ::: "" :-= :::: -::: =
I1IFLAHHATlotlr GRArlULOMATOUS. = • = = = = = = = = = = = • " • = • " " " • 4t=

LUHG , 9RONCHI-I\ZYGOUS = • • • X X X• = • • = • X = = = H II X =
CRYSTALLINE DEPOSITS IH DISTAL AIRUAYS. It· 2t= • = = 212tltltltlt· 2tlt3t= • = 2tltltit2t
I\DENOCARCINOHA. = = = • = = = = • = • = P = • •
CARC INOIlA, SOUAHOIJS CELL. = = = = = • = = = • • = • = • P
CARCINOHA, AIlENOSOUAMOUS. " P = • =INFLAMMATION, ACUIE, H' • H'

IX) NO SIGNIFICANT LESIOH RECOGNIZEO (H) HISSING
III INSUFFICIENTIISSUE PRESEHT IN SECIION (AI AUIOLYZED
INI Nln n:ESEHT IN SECTION (-) HOT REQUIRElI

(Pl PRESENT IH) I1INIHAL (2t) SLIGHT
~Jt) MODERATE (4t) SEVERE



H.

X •• x ••• x • = x • • • • • x • • • X
It· 2t= • 2t· 2t t= Itlt t. 2t. Jt2t2t. 2tltlt. 2t
• ••••• P P. = = =
======== - - -
4t· • 4t· •••••••••••••••• It·

= = = = = = = = = = = = = = = = = = = 2.
2+= ~ ~ = ~ = = = = = = = = = = = = =

21•••••• 41·

X X X X = = x • x = • x . . x x • x x X x • • x
- - = = = = = = = "" - - - -

= = = = = = = = = 2+= =
J1' • • • • • • • 4t2t·

It: Ii" It·

LUnG I ~RONCHI-nZYGOUS (CONTINUED)

P"EUMONln, nSPIRnTION.
nr.SCESS(ESl,
nl'ENOCARC I NOMA, HONCHIOLAR,
INFLAMMATION. GRANULOMATOUS.
ExuonTE. PROTEIN RICH, ALVEOLAR,

LUNG K ~ROHCHI-OIAPHRAGMATIC

CRYSTALLINE DEPOSITS IN DISTAL niRWAYS.
AOHIOCARC INOMA.
r.nRCINOMA, SQUnHOUS CELL.
HYPERPLASIA. ALVEOLAR/BRONCHIOLAR.
(MAINS1EM ~RONCHUSl, CARCINOMA, SOUAHOUS
CARCINOMA, AOENOSOUAMOUS.
INFLAMHATION, ACUTE.
CnRC IIIDIIA, SOUAMOUS CELL, I BRR0I1CH 10LAR
PNEUMONIA, ASPIRATION.
MINERALIZATION. " , "
HYPERPLnSIA, DRONCHIOLAR, EPITHELIAL.
INFLAMMATION, ORfltlULOMATOUS.

LUNG K eROHC~I-CARDIAC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
ADEIJOCARC INOMA.
cnRCINOMA. ADENOSOUAMOUS.
INfLANHAIION, ACUTE.
PNEUMONIA, ASPIRAIION.
HYPERPLASIA, DRONCHIOLAR, EPITHELIAL.
INfLAMMATION, GRANULOMATOUS.

LIVER
DEGENERATION.
IIECROSIS.
HYPEREMIA.
AMYlOIDOSIS.
ECTASIA. SINUSOIDi'lL.
HYPERPLASIA, BILE DUCT.
IIIfLAHMATION, NOS.
PIGMENTATION, CYTOPLASMIC,
VACUOLATION, CYTOPLASNIC.
CYSTIS), DILIARY.
(CAUDATE LODE), VACUOLATION, CYTOPLASMIC.

It·
2t

t=

(1.1 Hn SIGNIFICANT LESION RECOGNIZED IHl MISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION 11'1) AUTOLYZED
INI NOT PRFSENT IN SECTION ." , (-) NOT REQUIRED

Ip) PRESENT (It) MINIHAL [2t) SLIGHT
(Jt) "ODERATE C4t) SEVERE



1 1 1 1 1
77777
B B B B B
2 2 2 2 2
3 4 :; b 7

CO-CARCINOGENICITY OF FOUNDRY PARTICULATES
SILICh AND SILICA SAND SU~STIIUIES------------------------------------------

GROUP 12 HAUS

1 1 1 1 1 1
7 7 7 7 7 7
e e e Bee
1 1 I 2 2 2
7 B 9 0 1 2

1
7 7
B B
2 2
B 9

1 1 I I 1 1
7 7 777 7
B BBee Be
J J J J J J J
o 1 2 J 456

1 i I I
7 777 7
e Bee B
J J J 4 4
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FANCREAS
HYPERPLASIA. ISLET CELL.

HEART
IIHYLOlboSIS.
LYMFHOMA. MALIGNANT. HISTIOCYTIC.
THROI1BOSIS.
DEGE~IERATIOtl.

U ONnS

= X =
H= =

=; ::::

2t=

A

H=

= X

= X
2+= ::

2"=

= X

2+=

It=

X

A

"': 2t=

41=

o I

= = X A
2+1+=

2.=

A X A 11

(~ (-I

= X
2+=

A A

X ~

r
X

x X

'"~,
'"

(11) nlSSING
(A ) AUTOLYZED
(-l NOT REOUIR[[t

I1INII1AL 12\) SLIG"T
(HI 'SEVER[

Y.) 1m SIGfIIF IC',IIT LESION RECOGNIZH
I) IHSUFFICIENT TISSUE fRESEIIT IN SECTION
HI 1I0T FFESENT III SECTIOII

~I') f'F:E5Un (II)
~3t) HO[IEF:{,TE



CO'CA~rINOGEN1CITY tir FOONO~Y FA~TICUL~TE5
SILICA ANO SILICA SAND SUDSTITUTES

------------------------
GROUR IJ MALES

iIII!II!!I!I!IIII!I!!111
7 7 7 7 7 7 7 I 7 7 7 7 777 7 7 7 7 7 7 777
B B B B BOB B B B B B eBB B eBB B 8 B B B
6667717 7 I 7 7 I 7 8 8 8 888 B B 8 8 9
7 8 9 0 I ~ 3 4 5 6 7 8 9 0 I ~ 3 ~ 5 6 7 890

Jt~ 2+' ~ Jt~ ~ = = = It~t= = Jt= = 2+-=
= ::: ~ ::: ::: ::: ::: ::: ::: ::: -= ::: 2+= ::: = ::: ::: =

~ Jt= = It= - - :!+::: ::: 'lt~ - - 1+21=
= I X X X A X H X X X X X X X X A A
2+= ::: -= ::: ::: ::: ::: ::: ::: :::

Jt=

X X X c I X X X A A X X X
2+=

X = X X X X = M = M A X = = = X '"21= = = Jt= 2t= = = 21= 11= Jtlt~ = I t2t312t=
-j

= ::: -= ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: J,::: ::: ::: ::: ::: ~ ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: -= ::: ::: ~

X X X X X X X X X X Y. X X X X X M A X X
31=

X X y. X X X X X X X X X X X X X

X X X X X X X X X X X X M X X X X X X X I X X

X X X X X I X X X X X X X X X X X X X X X y. X X X

KIDNEYS IrONTINurDl

~MYLOlnUSIS. ' ,
DILATATION. T~PULAR,
NEPHRm'~lHY, CHRONIC.

UFo IIIM:Y ~lH[I[lH:

J~FLH~MATION, ~CUTF AND CH~ONIC, RA~ASITIC,
HEMOF:F:HA8E,

f/:OSTrdE
(, H:ORHY,

lESTES
ATRORHY. .
&rANULUM~, SPERMATOGENIC,
'EPIDIDYMIS', NO SIGNIFICANT LESTON ~EC08NllED.

SEMINAL VESICLES
IIWLANMATIUN, ACUTE AND CHRONIC.

STERNUM I RIP JUNCTION

~EMUR!RONE MARROO

~111!:.r.L C.(-I'.'1 TY
EXUDATE, PURULEdT,
TNFLAMMATION. ACUTE.

OTHEr.
!ME[lJASTINAL LYMPH NODE), CRYSTALLINE DFPdsITS.
(tIEl'IASTIIlAL LYHF'H !rOllE). LYHF'HOMA, MALIGNANT,
HI5110C'(1IC.,

(DF:OIICHI AL LYHPH rlOl'E) , HYPERPlASIA. .
!MfninS1INAL LynPH nODE), CARCINOMA, HETASTATIC, (ILEAL).

(:i ~o SieNIFICA~T LESION RECOONilE~, CH) MISSING
!I) INsurFICIENT TISSUE PRESEHT IH SECTION IAI AUTOLYZEO
IN) NOT PRESENT IH SEefION. (-) NOT REOUIRED

'PI PRESENT lIt) MINIMAL- (21) SLIGHT
13f) ~O[lERATE (~f) SEVERE

:-: 2t::
P



CU-CARCI~DG[NICITY OF FOU~DRY FARTICULATES
SILICA AIID SILICA 5AN~ SU~STITUTES-----------------_ .. _---------------------,.

SRODF 14 HALES ,
11111111111111111111111
7 ] 7 7 7 7 7 7 7 7 7 7 7 777 7 7 7 7 777
B Bee e 3 U B 9 ~ 7 9 9 ~ 9 9 ~ ~ 9 9 ~ 9 9
~ 9 7 9 9 7 990 0 0 0 0 0 0 0 0 0 I 1 I I 1
2 J 4 ~ 6 7 e 9 0 1 2 3 4 ~ b 7 8 9 0 1 2 J 4

['DODENDM A X A X A A X A A X X A A A X A X X A A X A A
SARCO~A. RETICULUM CELL •

.![JUIIUH A X A X A A X A A X X A A A A A X A H A A X H A. ~

CECUM A A A A A A X A A X = A A A X A = A H A A II
HE/lOf:RHAGE. ~ ::: = ::: ~ ::: ::: ::: ::: = 2t= ::: - -
l~fLIlMMATIU~, ACUTE ANO CHRONIC. ~ = = = = ::: ::: = = = ::: .::: = ::: = .::: 2i~
CYSTIC HYFERPLASIIl, CRYPT EPITHELIUM. = = = ::: = = ::: = ::: = = ::: ::: = = = = = ::: ::: = 2t=
Jl/FLAMMAT lOth CIIRotll C. = ::: ::: ::: ::: .::: ::: = ::: ::: .::: - ::: ::: ::: ::: .::: ::- ::: 2t=
HEM.
NEMATOPIASIS.

~

ILEU~ M A A X A A X A A X X A A A A X A II H A A A A A X ~

I
COLOII/RECTUM X X A X A A X A A ~ X A = 1. X X XA A A X X A ..0

CYSTIC HYFERPLASIA, CRYFT EPITHELIUM. ::: ::: ::: ::: .::: ::: ::: ::: ::: = 4+=
IIEMIOPIASIS.

MESENTERIC LYIIFH NOOE M = X X X X X M I X X A ~ MX X = X M X X X II M
IIiFLAMMATIOII, GRIl~ULOMATOUS. ::: 2t= = ::: ::: ::: = = ::: ::: ::: ::: = ::: ::: ::: :::
INFLA~~AIION, ACUTE. - - - - ::: ::: ::: = = = ::: ::: = 2t=
HYFERrLASIA.
LYMFHO~A, ~ALTGNIlNT, HISTIOCYTIC.

LARYNX X = = = = X X = = X X
CARCINUHA, SO~AMOds CELL, = P = F = = = P = = = = P = = = = F'
IUFLAMMATIOII, ACUIE. = = 21= 31= = = = = = = ~ =
POLYPIS), EPITHELIAL. = = = = = = = = = = = = = F
ItIFLAMHATlOII, ACUTE AIm CHROHIC. = = = Jt= = = =
HYFERI',LASIA. = = = = = = = = = = = = < = It=
OYSPLASIA, MUCOSAL.
SARCOMA. RETICULUM CELL.
CARCIIiOHA, IIITRIlLUHIIiAL.

TRACIIEA X X X = = X X X = = X X • X X = = X X X X
CARClIlOM, SOUMOUS CELL. = = I' = = = P = - - -
AOEnOCARCINOHA. - - - - - ~ - P
POLYFIS), EPITHELIAL. - - - P = = = P P = P P
HYI'H:F'LIIS IA. = ~ = ~ = = = = = = = = = = = = = = = 2t:-c

THYROIP X X X X I = X X X H X X X X X X X H A H X X X X X

~ ~.. .' .
(X) 110 SIGIIIFICAIiT LESIOH RECDGNIZER IH) HISSING
(I) InSUFFIcIEnT TISSUEPRESE"T IN SECTIOII tAl AUTOLYZEP
("I NOTPRESEHT IN SEellON ~., (-) NOI~REOUIREP

(PI PRESENI III) "INIMIlL (2tl SLIGHT
:3t) MDPERIITE 14t) SEVERE



.':., . ,-.
r~(j CM:tItlOGEtl)[JTY ,OF FOUtllrRY r'Af.:[ICULA1E~.

SILICA AHD SILICA SAHD SU~SlITurE5

---hROUf i4 MALES

I 1 I I 1 1 1 I 1 I 1 1 1 1 I
J 7 7 7 -; 7 7 -: 7 l 7 ., } 7 7 7 7 "1 7 7 :' 7 7
B D B 6 B B B B 9 9 • • 9 9 9 9 9 9 9 9 9 9 9
9 ? 9 9 9 9 9 V 0 0 0 0 Q ~ 0 0 001 I 111
~ ~ ~ ~ 6 7 B 9 0 I ~ ~, 1 :' t' 7 8 9 0 I :' 3 1

SKltl/SUBCUTI5 X 1. X X 1. 1. X X X y. X X X X X X X J. Y. ( X Y.
EDEMA, SUFCUTAHIOU5.

HAHMARI GLAHD tl H 1'1 H H tl H H H H H H H 1'1 H 1'1 H 1'1 N H " H N H N

THIGH MUSCLE , X X X X X X X X X X X I X X X X X X ~ • X
DEGEUERA110tl. GRANULAR.

SALIVARY GLAND X X X X X X X X X X X X X X X X X X X X X X X X

HANDIBULAR LIH~H HDDE H X X X X X X X X X X H M X X X X X X X X X X X M
SARCOMA. RETICULUM CELL.
LYHPHOHA, HALIGtlAtl1, HI5110CYTIC.

5e IATI C tIER'JE X X X X X X X X X X X X X I X X X X X X Yo X X X X ~

ORAIH X X X X X X - X X X X X X X X X X X X X X X X X X J
NECROSIS. - - - - - - u-
IIEHORRIIAG[. - - - - - - u-

F11 U11 AR Y - H H X X X X X X I I II X X X I X A X X X H X
VACUOLATIOH. It- - - - - -ARTIFACTIS). p

ADREHALS X - X X X - - - X X X X - - X X X X A X
ADEHOMA, CORTICAL CELL. - P - - - - __ - _ - - _ - _
AtIYLOIDOSIS. - - - = - It- It- - - = HH-
HYPERPlASIAi'COR1ICAL CELL. - - - - - - It-
SARCOMA, RETICUlUII CELL.

1HYIIUS II - II I II X II X X II X II II II X X X = II X II II - II
AnOf'HY•. " -4t-=-.===.-"==---~I-.-=31=
SARCOIIA, RETICULUII CELL.

STOMAcn I = X X X I II - X A I - X X X " II II X X X = X
IIECRO!IS. • t- - = - - - - - - - - '
ULCEf:IS). 1 - - - - - . - t=
f'Af'IUOMA. - - _ _ - - -
PIGMEtlTATIOH. POST~ORT[II. - - _ _ _
IIYHRHASIA., • - - - '- = - - - " • - 2+.
HEHORRHAGE, IIUCOSAL. - - - - = - 2.t-
EDEM.

(Xl tlO SIGtHFICAN1 LESIOH RECOGllIZED (HI HISSltlG
(l) IIlSUFFICIEIIT TISSUE F'RESlIlT Itl SECTION (AI AUTOLYZH
(H) HOT PFESEtl1 III SE(1101'1". • (- 1,1'101 REOUIF[[I

(F') F'RESlIll (10 HIHIMl " 12tl SlIGlIT
Ill' MODERA1E (41) SEVERE



CO-CARCINOGENICITY OF FOUNiRY PARTICULATES
SILICA ANO SILICA SAN~ SUBSTITUIES--------- ._----------- ---------------

GROUP 14 MnLES

lilllllllllllllllllllllil
7 : 7 7 7 7 7 7 7 7 777 7 7 7 7 7 7 7 7 7 7 7 7
8 8 8 B 8 0 H B , 9 9 9 9 9 , 9 9 , , , 9 99' 9
9 9 ? 9 9 9 9 , 0 0 0 0 0 0 0 000 I I I I I I I
~ 3 4 5 6 7 3 9 0 I 2 J ~ ~ 6 7 B 9 0 1 2 3 156

AIF:IIAYS.

AIRWAYS.

2t2tltlt2t= lt21212t2t2tlt2tltlll1212t2tlt2t2t2t2t
r

2t2tlili2i- li2t2t2t2t2ilt2iltltlt2t2t2ili2t2t2i2t
r = = = = = I' P = = = = = P I' = I'

'",~
~

J,

M

I'

1°'

3t=

M A M

x

I' -I' I'

H=

F'

2t

P
11=

I' -

I'

1'= = r
H3+=

H3t=

H-

21= = = H~

HJt=

r

I'

2+:::

H " x X H X H H H H H X X I X
X X X X X X X X X X X H I X

x - - - - - - - - -'0
2t2tltlt2t= It2t2t2t2t2tlt2tltltlt212t2tlt2t2t2t2t

2t= - = 3+=

THYROIP (CONTINUEO)

AMYL0100515. ,
CY51(5), FOLLICULAR.

f'ARnTHYROI P

ESOPHA~U5 'i
INn r,M/11IT IOH, ACUTE, f'HIESOf'HAGff,L.

LUNG' FRONCHI-LEFT
CRYSTALLINE PEf'O~ITS IN PISTAL AIRWAYS.
CARC ItI0MA, SOUAMOU5 CELL.
IfIFLAMMA TI ON,. GRAlIULIlI1ATUUS.
(MAINSTEM FRONCHU5l, AOEHOCARCINOMA.
INFLAMMATION, ACUTE.
A[I[tIOCARCItIOMAi' , ,
PNEUMONIA; ASF'IRATION.
(MASS). CARCItI0tlA, SOUAHOU5 CELL.
CARCINOMA, AOEHOSOUAMOUS.
HYPERf'LA5IA, ALVEOLAR/FRONCHIOLAR.
A['EtIOMA.
AOENOCARCINOMA,· BRONCHIOLAR.
MEl AF'lAS IA, SOLIAIIOUS.
SARCOMA, REIICULUI1 CELL.

LUNG' BRONCHI-APICAL
CRYSTALLINE OEP051TS IN DISTAL
INflAMMATION, GRANULOMATOUS.
TUMOR EMFOlUS.
INflAMMAIION, ACUTE.
AVEtIOCARC ItI0tlA, .
PNEUMONIA, ASP1RATION.
SARCOMA. RETICULUM CELL.

LUIIO , BRONCIII-AZYGOUS

E~~gr~~~l~Esg5~g5~~sc~rL~ISTAL
INFLAMNATION, GRANULOMATOUS.
INI LAMI1ATION, ,ACUTE.
n/'EIIOCARC ItIOMA;
PNEUMONIA, ASPIRATION.
CARCINOMA, AOENOSOUAMOUS.

I
~Xl NO SIGNIfiCANT LESION RECOGNIZEO, eM) HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTIOH C~l AUTOLYZED
(N) NOI H:ESEHT Jt1 ::ECIIOH ',' (-) NOT f:EOUIRH'

(P) PRESENT (It I I1IHIHAL. 12.1 SLIGHT
(] I:· M(,[.t F:A IE ;.41) S[11ER[



CO-CARCINU~ENicIT~.OF FOUNURY PARTICULATES
SILICA ANP SILTCA SAND SU~STITUTES

----------------- ..---------------------
GROUF' 101 r.Al£S

I I I I I I 1 I I I 1 I I I I I I I I
I , 7 7 7 7 ~ 7 ; 7 7 7 7 7 7 7 7 777 777
8 S 3 B 889 9 9 9 9 9 9 9 9 9 9 9 9 9 999
9 ? 9 ~ 9900000000001111 I 11
3 1 " 1- 890 1 2 ] 1 ~ 6 1 B 9 0 1 2 3 ~ S 6

2t= - = Jt=
Jt=

F'

2+2tttl+2+~ 1+2+2+2+2+2+1+2+1+1+1+2+2+2+1+2t2+2+2+
P = = = = = = = P = = = = = = = = P

o

'"
I

'"

3+·,:,

2-1-~

F

= He

PP = P
4+3t=

X = = = = = = = = = =.= X
2+1+1+2+= Jt2t2.2t2f2tlt2tlfJttf2+2.2tlt2+2f2+~+

2+=

LUNG , URONCH~-AZYGOUS (CONTINUEDI

(HASS), CARCI~OHA, ADENOSOUAMOUS.
EXUDATE, PROTEIN RICH. ALVEOLAR.
SARCONA, RETICULUH CELL.

LUNG , UROIICH~ -OIAdIRAGMATIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
CARCInOMA, SOUAMOUS CELL.
NECF:OSIS.
INFLANMATION. GRANULOMATOUS.
I NFtAlmATJ ON, ACUTE.
AI'ENOCAf:CINOHI,.
PNEUMONIA. ASPIRATION.
CARCINOMA,_ ADENOSOUAHOUS.
HEMORRHAGE~ ,
HH-ERF'LAS IA, AL VEOLARI URONCHIOLAR,
ADENOMA." -.
POL IF' (5" UROIICH I OLAR, EP lTHEL IAL.
ADENOCARCINOMA' URONCHIOLAR.
EXUDATE. PROTEIN RICH, ALVEOLAR.
SARCOMA. RETICULUM CELL.
UACTERIAL COLONIES.,

LUNG' URONCHI -CARDIAC ,
CRYSTALLINE DEPOSITS IN OISTAL AIRWAYS.
PIGMENTATION, HEPATOCYTIC.
I/IFLAtlHATJOII, GRA"ULOMATOUS.
TUMOR EMUOLUS.
PNEUMONIA. ASPIRATION.
CARCINOHA, ADENOSOUAHOUS.
HEMORRHAGE.
POLYPIS), URONCHIOLAR, EPITHELIAL.
SARCOMA, RETICULUM CELL.

liVER
NECROSIS.
HH'EREMI A.
AHYLOI1l0SIS.
I'EGENERATION.
(LATERAL),.-HYPEREMIA.
INFLAMMATIONr,CHRONIC.
SARCOMA, RETICULUM CELL.

(HI MISSING
(AI AUTOLYl£lt
(-) NOT REnUIREIt

HINItlAL. 1211 SLIGHT
IH) ~-E '!ERE

.~ .. .
NO SIGNIFICANT LESIOH RECOG~iZEb_J ~
INSUFFICIEur TISSUE P~ESENT IN SECTION
NOT PRESEHT IN SECTIUN

(P) FRESENr lltl
(Jt I HOI.U,ATE

(X i
{l)
~ ~I)



'.'-t..Y '.'
CO-CARCINOGENICITY,OF FOUN~RY rARllCULATES

SiLICA AN~ SILICA SAND ~U~STITUIES

~;~~;-[;-~~~~~i~

ill 1 I I I I I I 1 1 1 I I I I I I I I I I I
! 7 7 7 7 7 7 7 7 7 7 l 7 7 7 7 7 7 7 7 7 7 ? 7 7
a B B U 0 0 8 8 9 999 9 9 999 999 9 9 9 9 9
999 7 1 9 9 9 0 0 0 0 0 0 0 3 001 I 1 I I I I

3 ~ 5 6 189 0 I ~ ! 456 7 S 901 2 3 .56

LIVER ICONTINUEO)

LYMFHONA, MnLIGNnNI, HISTIOCYTIC,
(MEPIAN LORE); LYMPNOMA, HALIGNANI, NISTIOCYTIC.
(LATERnL), LYHPNOMA, HAlIGNANT· HISTIOC'TIC~
VACUOLATION, SINGLE CELL.
HYFERFLASIA,1HEFATOCELLULAR.
CYSTIS), FILIARY.

GALULAI'/IER

SHEEN ,
AHYLOIDOSIS.~ .. ~

HEHATOPOIESISi,EXTRAMEDULLARr.
OEFLETION or LYHFHOcrTES.
HEMATOr'OIESIS.
ItIFARCTIS) ... 1 .. : ..
Hr[ERPLASIA, RETICULOEN~OTHELIAL CELL.

r'l\IICRtAS
AMYLOIDOSIS.

HEART. • '
CARCIIIOHAi SQUAMOUS CELL, HETASTATIC.
THROMBOSIS. .
."FLAMMATIOII, CHRONIC.
PEGENEF:IITIorlo GRANULAR. .. .. ;,
IINTRAMYOCAROIAL ARTERY), INTIMAL HYPERPLASIA~
SARCOIIA, RETICULUN CELL, NEDIASIINAL.

KI/lNfYS ~.. '
HEPHROPATHYi.CHROHIC.
HIIIERALIZArIotr.
ANYLOIOOSIS. ,.~ "
DILATATION, TUBULAR,
CASTlS).
ATROFHY, IUFULAR.
SARCOMA, RETICULUN CELL.
NEFHRITIS, SEPTIC, fMPoOLIC.
IIYHRCELLULARI TY, GLOMERULIIR,

URltlARY BLAPPER
FIBROSIS. SU~MUCOSI\L.

IX) 110 SIGNIFICAlI[ LESlotl f:ECOGNlZE[l .'.. (;11 NISSING
II) INsurflCIENT TISSUE PRESENT IN SECTION (A) AUIULYZED
(1) II0T PRESEIIT IN SECTION, .. ~" ,(-I NOT ~Enlll~[[I

IP) "RESEll! (It) I1INIMAL, (2tISLlGHT
(Jtl HO~ERAIE 11t) SEVERE



"- ~, ~ < ,

(U-(~~[INOGENICITY OF FOUNPRI TARTICULATES
SIL IC~ AII[1 SIL ICA SAtl!l SUPSTI TUTE~

----------------------._-- --.
GROllf' i 4 HALES

1
I
l:l 8
~ 'I
? 3

1 1 I
7 777
8 B B 8 8
9 'I 'I 9 9
5 6 789

1
7
~ ~ 'I 'I 'I
o 0 000
o I : J 4

r I
7 7 7
9 9 9
000
b 7 8

I I
7 7
~ 9
o I
q 0

I
7
9

~

I
7
'I
I
4

= =,X : = : X X X = X X X = X X = = tI X X = A : r.
3131= JIJIJI= = = 41= = = JI= = P : = 21= 3f-

2+= = ~ jf=

TROST ATE
HHIERALI ZA Tl OIl.

TESTES
ATROF'HY. ,"
PEGENERATTOtl.,
DRAHULOHA; STERHATUGENIC.
HEHORRHADE. INTRATur'ULAR.

SEtllHAL VESI[LES
IHFLAHHATIOH, ACUTE, TERIAOENAL.

STERNUH &RIB JUNCTION
SARCOHA, RETICULUti CELL.
[/IOSTOS1S.

'<

FEHUR/BONE HARROW
HYHOFIBROSIS;
NyrERCELLULARITY.
SARCOHA, RETICULUH CELL.

NASAL CAVITY,,';
INFLAHHATIOH, ACUTE.
EXUPATE, TORULE"T.

OTHER " ' "
IHEPIASTINAL LlnTH NOPE), CRISTALLINE PETOSITS.
IHEDULLARY UtiTIl tlOltE), CRYSIALLlIIE IlETOSJTS. ,
(BRONCHIAL LYtiTH NODEI, NO SIGNIFICANT LESION RECOONIZED.

x X H H H H H X X X H X X X X X H A H X H
2t~

H H A X X X X X X X X X X X X A X X X A

X X X X X X X X X X X X X X

X X X X H = X X X X X X X X X X
2+=

JI=

X X X X X X X X X X X X X X = X X X
2+=

2+ ::::
If=

X

N
on

J,

lXI 110 SIONlfTClIH1 LESION REClJONIZH '!ill HISSING
(il INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZEP
Oil NOT TRESEIIT INSEC TION , " C-) tlO1 REDUI RED

(PI TRESlIH lHI t1INlMAL • 12f1 SUGH1
Oil HODERATE (4f) SEVERE



CO-CAPCI~OGENICITJ OF ~OUtlPR~ PARTICULAlES
SILICA ANP SILICA ~AHP SU~STllUTES

-------GR6u;.-i4--HALES---------
I
7
9
I
Il

I I
7 7
9 9
'1 'J

I 3

I I
7 7
9 9
2 2

7

I I I
7 7 7
9 9 9
233
901

I I
7 7
9 9
3 3
4 5

I
7 ;
9 9
3 3
6 7

I I I
7 7 7 7
999 9
J J 4 4
R 9 0 I

SKIN/SU~CUiJs X X = X X X X X X I X X X Y. X X Y. Y. X y. X X ~
EP£M, SU~CUTAIIEUUS. " = Jt=

MAMMAE:Y GLANII H N N N H N N N N N N N N N N H N N N N tI ~ N

[HIGH MUSCLE X X X X X = X X X X X X X X X X X
PEGENERAllON, GRANULAR. ::: ::: :: ::: ::: 2+=

SALIVARY GLAnD X Xx x x x x x x x x x X x x X x
MANIII~ULAR LIMPn NOliE X " M X X X X M X X M = X = X X X

SARCOMA. RETlCUlUM CELL. = = = = = = = = = = = P = =
LYMPHOHA, MALIGNANl, HISTIOCYTIC. = = = = = = = " = = = = " P

SCIATIC NERVE X X X X I X X X X X X X X X X X X X X , , " A M

'"r.RAlN x x x x x X x x X x x x X x x x X x x X x x x ,
NECROSiS. ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: '"HEMORRHAGE. = ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

,"\TUBARY X X M X X X X X X = X X X X X X X X X X = M
VACUOLATION. = " , " " = , = " 2+= = " " " = = " " " 2t,
ARTlrACJ(SI.

ADRENALS x X X = X " X X " " x " = , x x X x X " X
APENOMA, CORlICAL CELL. ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

AMYLOIl'OSIS. = " = =.= 2t" " J+= = " 4'3+= = " 3'= " " 3'"
HYPERPLASIA, CORTICAL CELL. = " " 2t~ = " " " Jt~ = " " " " " = = It=
SARCOMA. RETICULUM C[LL. = = = = = = = = = = = P " = " " = = = " "

THYMUS " X" X X M X X X M M" X MH H X X MH H
ATROf'HY. :,,',1 ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

SARCOMA, RETICULUM CELL. = = = = = = = = " = " P
STOMACH A X 1. X X X X I = X X X = = X X

nECROSIS.

~~mmA; = = , = , = = " = " = = , , = " = P r
rlGMEN1AlION, FOSltlORlEti.

~ ~ ~ ~ ~ ~ : ~ 2+~ ~ ~ ~ 2t~ ~ ;t~HYPERF'LAS IA.
HEMORrHAGE. HUCOSAL. - - - - _. - - -
HEMA. = = = = " = = " = = = = 2t= "

(Xl NO SIB~IFICANl LESION RECOGNIZEP (HI HISSING
(I) INSUFFICIENT llSSUE PRESENl IN SECllON (AI AUlOLYZEP
<H) tlOI PRESENl IN SECllON (-I NOT REOUIRED

(P) P'RESENT ,(1+1 ~I"IHAL ..., 12tl. SlIGHl
(Jt) HODERAlE (1j) SEVErE



CO-CARCINOGENiciTY OF FOUHPRY PARflCULATES
SILI[A AND SILICA SAND SU~SlITUTES

G'Rour 14 HilLES

t I
7 7
9 9
I I
B 9

I I I I
7 l 7 7
9 V 9 9
2 1. 2 2
3 \ 5 6

I
7
9
2 2
7 8

I I I I I I 1
7777777
9'199999
2 3 3 J 3 3 J
?OI234~:

1111
7 7 7 7 ,
9 9 9 9 9
3 3 J 4 4
7 B 9 (l 1

X A

X A X A A X A A

A M A X X A

2+= H= = 2+=
It=

.J
Vl
~,
'"

P

A

P

X

~ X

P

II

r
H X X

A

X A A

= r -

X X X A

f' F

X

X

X X H

F F'
2+=

X X

J+~

r

P

P

M= X

X II X = X
2+=

F'

X II X X

It= 2+=

X X X X X

F'

A II A

X A X A

X

X X

2t=

A X

A X

X X X X X II

X M.= X X X
=: = =- = = =

H=

DUODENUH " ,..',
SAR[OHA, RElICULUM CELL.

JEJUNUH

CECUH .' '.
HEMORRltME.
INFLAMMAfIOJ/, ACUTE AND CltRONIC.
~r,~ll~M~~~t~~'~~~~"I~~YPT EPITHELIUM.
HEM;" ..
NEMA 10('1 AS IS:

ILEUM

COLON/REe IUM •
tYSTIC.HYPERPLASIA, CRYPT EPITHELIUM.
NEMATODIASIS.

MESENTERIC ililF'~ Illll&
ltIFLAMMATIOJ/; GRAtIULOMATOUS.
INFLAMMATION, I\[UTE.
HYf'ERPLASIA •.
LYMPltOMA, MALIGJ/AJ/1, HISTIOCY1IC.

LARHIX
CARCINOMA, SOUAMOUS CELL.
INFLAMMATION, ACUTE.
POLYPIS), EPITHELIAL.
INFLAHHAIIOII, ACUIE AIIO [HRONI[,
HYf'ERF"lASIA;
DYSPLASIA, MUCOSAL.
SAR[OMA, RET ICULUM' CELL.
CAR[INOMA. INTRALUMINAL.

TRACHEA ...•
CAR[IIIOHA, ~PUAMOUS CELL,
A!'EllOCAR[ INOHA.
POLYPIS), EPITHELIAL.
HYF'ERF"lASIA.

THYROID

(Xl
II)
(l1J

NO SIGNIFICAIIT LESION REcoo~izEO" IH) MISSING
INSUFFICIEIII TISSUE PRESENf IN SECflON IA) AUTOLYZED
NOT PRESENT IN SECTION., . 1-) NOI REPUIRED

IP) FRESE~lt) HODE~lt: HINIHAL(4~) S:J:~ESLIGHT



CO-C~RC[NOGENICITJ OF FOUN~RY FiRTICUL~TES
SILIC~ A~O SIL[CA ~A~O Sd~STiTUTES

------- -------GiiOU~ -.;--";;;:£5 -- --------

2t2t2t21112tlt2t2tlt21F 2121= 21111t2121 o 11[1
F = = F = = = - = P

It=

THYROIO (CONTINUEO)

ANYLOlllOSIS.
CYST(SI, FOLLICULAR.

PAR~THYROlll

ESOFHAGUS •
INFU,HN~TlON, ~CUTE, f'ERlESOFHAGEAL.

LUNG & BRONCHI-LEF[
CRYSTALLINE [lEfOS1TS Ilf OISTAL AIRWAYS.
C~RCINOM~, SOUAMOUS CELL.
INFLANNATION~ GRANULOMATOUS.
lNAINSTEN BRONCHUS), AOENOCARCINON~.
INFLANHAIlON, ,ACUTE.
AVENOC~RC[NON~. ,
PNEUNONIA. ASfIRATTON.
(HASS h CARC 1II0NA I, SOUAI10US CELL.
CARCltlONA, AllENOSOUAHOUS.
HYFERFLASIA. ALVEOLAR/BRONCHIOLAR.
AOENOHA. ;,
AOENOCARCINOHA, BRONCHIOLAR.
HETAILASIA, SOUAMOUS.
SARCOMA, RETICULUM CELL.

LUNG & BRONCHI-iIICAL
CRYSTALLINE llEFOSITS IN OISTAL AIRWAYS.
INFLAMMATION~ GRANULOHATOUS.
TUHOR EHOOLUS.
INFLAHHATIONi,.ACUTE.
AOE/IOCARCINOMA;, -
FNEUNONIA. ASPIRATION.
SARCOH~, RETICULUM CELL.

LUNG &ORONCHI-AHGOUS
CRYSTALLINE llEPOSITS IN OISTAL AIRWAYS.
CARCINOMA. SOUANOUS-CELl.
INFLANHATION, GRANULONATOUS.
INFLANNATION',ACUTE.
AIIEIIOCARCIPIOHA •
fNEUNONIA. ASF'IRATION.
CARCINOMA. AOENOSOUAHOUS.

1 1
7 7
9 9
1 I
B 9

f"

F

I I
7 1
9 9

5.t•

I I I
7 , 7
999
') 'J '1

3 4 ~

- F

I I I
777
999
2 Z 2

7 9

I I
717
999

3

= P

I I I 1 I i I
7 7 7 7 777
9 9 9 9 9 9 9
3 J J 3 3 J 4
4 ~ 6 7 8 9 0

H=

:::,::
H=

lXI NO SIGNIFICANT LESION RECOGNifEO, IN) MISSING
III INSUFFICIENT, TISSUE PRESENT IN SECTION IA) AUTOLYZEO
(NI NOT F'RESENT IN SECTION. ';' . _ (-I,NOT F:EOUIF:EO

(F' PRESENT (II) MININAL " (21) SLIGH[
(31) MOVIRATE (41' SEVERE



LUNG I ~~O"CHI-AZYGOUS (CONTINUED)

(MASSI, CARCINOMA, ADENOSOUAMOUS.
EXUDATE, PROTEIN RICH, ALVEOLAR.
SARCOMA, RETICULUM CELL.

LUNG I DRONCHI-DIAf'HRAGMTIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
CARCINOMA, SOUANOUS CELL.
NECROSIS. " _.
INFLAMMATION, GRANULOMATOUS.
INFLAMMATION. ACUTE.
ADENOCARCINOMA. .
PNEUMONIA, ASPIRATION.
CARCINOMA, ADENOSOUAMOUS.
HEMORRHAGE,
HYPERPLASIA, ALVEOLAR/~RONCHIOLAR.
ATIENOM.
POLYPISl, BRONCHIOLAR, EPITHELIAL.
ADENOCARCINOMA, BRDNCHIOLAR.
EXUDATE, PROIEIH RICH, ALVEOLAR.
SARCOMA, RETICULUM CELL.
BACTERIAL COLONIES.

LUNG I BRONCHI-CARDIAC
CRYSTALLINE DEF'OSITS IN DISTAL AIRWAYS.
PIGMENTAIION, HEPATOCYTIC.
HIFLAM""TIotlt GRAllULOMATOUS.
TUMOR EMBOLlIS. ,
PNEUMONIA, ASPIRATION.
CARCINOMA, ADENOSOUAMOUS.
HEMORRHAGE. • .
POLYPIS), BRONCHIOLAR, EPITHELIAL.
SARCOMA, RETICULUM CELL.

LIVER
NECROSIS.
HYPEREMIA.
AMYLOIDOSIS.
DEGENERAlION.
ILATERALI, HYPEREMIA.
INFLAMHATION,.CHRONIC.
SARCOMA, RETICULUM CELL.

( ) NO SIGNIFICANT LESION RECOGNIZED (H) HISSING
( ) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUIOLYZED
I I NOl PRESENT IN SECTION ~'. 1-) NOT REQUIRED

(PI PRESENT' (It) MINIHAL, lUI SLIGHT
I3t l HODERAlE (H) SEVHE



CO-CA~CInOOEN~CITY;OF F~UNDRY fA~,icULATES
SiLICA AND SILICA SAND SUDSTITU1ES----------

0'(001' 14 MAllS

I, , 777 7
9 9 q 9 9 9 9 9
., 'J 'l 22"22215 1 3 5 6 7 Po 9

L1')[R (coNTlntiFin

UMf'HOM, HALlGIIANlo. HISTIOCHIC. , .,
(NEDIAN LODEI,·LYMPHOMA, nALIGnANT, HISTIOCYTIC;
(LATERAL), LYMPHOnA, MALIGNAIIT, HISIIOCYTIC.
VACUOLATION, SINGLE,CfLL,
HYFE~r'U"SIA, HEF'nTOCELLULAP..
CYSTIS), DILIARY.

GALL DLADDEP.

SPUEN ,.
AMYLOIDOSIS: , .
HEMATOPOIESIS" EXIRAMEDULLARY,
DEPLETIon or LYMPHOCYTES.
HEMATOPOIESIS. '
INFARCTIS). . .
HYPERPLASIA, RETICULOENDOTHELIAL CELL.

f'AHCREAS
MYLOIDOSIS.

H[(.RT .. .
CARCINOMA, SOUAMOUS CELL, METASTATIC.
THROMDOSIS. ,,,;
ItIFLAMMTlOH. CHROII·IC.
DEGENERAIION, GRANULAR.
(INTRAMYOCARDIAL'ARTERY1, INTIMAL HYPERPLASIA.
SARCOMA, RETICULUM CELL. MEDIASTINAL,

t,J[INEYS. ',"
nEPHROFATHY, CHRONIC.
MINERAL! lATlOH.
AMYLOIDOSIS.
DILA1AfION, IUDULAP-.
CASHSI.
ATROPHY, TUBULAR.!
SARCOMA. RETICULUM CELL.
nEPHRITIS, SEPTIC, EnDOLIC.
HYPERCELLULARI1Y, GLOMERULAR,

URIHARY BLADDER . .
FIDROSIS, SUDMUCOSAL.

IX) lid SiGNIFICANT LESION RECOGMliED ; IMI MiSsiNG
(I) INSUFFICIEHT TISSUE PRESENT IN SECIION (A) AtilOLllED
Ill) NOI F'RESEtlT U SECTION. 1-) HOI REOUIREl'

(PI PRESE/IT (UI MINIMAL .. 121·) SLIGHT
(Jtl MO~ERATE (41) SEVERE

;.-.--.,....,



CO-CARONOGENICIH, OF FollinllH F'lJRTlCULIITCS
SILICA AND glLICA SA"O SUBSTITUTES

-------------·-------7~-----·---------

GROUf' I ~ MALES

illllllll!!!!!II!I!
7 7 777 7 7 777 7 7 7 7 7 7 777
~ 9 ~ 9 ~ 9 V V V 9 9 9 V 9 9 9 999
2 2 ~ 2 ~ 222 ~ J J J J 3 J j J J 3
o I 3 ~ 5 6 7 e 901 2 J ~ ~ 6 7 e 9

PROSTATE, ,', X X If X X X X If X X If X r. r. X X X X X r. r. II
IfltlERALI ZIIT I ml.

IESTES X X " = X " X X " X X = X X,X " = " " X If X
ATROPHY. = " 4tIt= It= = Ii" " It= Jt= It= 4tIi" " 2t,
DEGENERATION. " " " " " " " " " " " " " " " " " " " " " = "
GRAtlULOMA, SPERMATOGEtIlC. - - - - "=" = = = "= It= = = " = " '"
HEMORRHAGE, INTRATUBULAR. " = " = " " " " = " = = = = " " Ii" = " = = = ~

. , I
SElfltlAL,VESICLES " X ~ X X X X X X X X X X X X ••• v y v • • ~

INFLAHHATION, ACUTE, PERIADENAL. " " It=

STERIIU~ I'RID JUtlCTION X X X X X X X X X X X = X X X X X X X X
SARCOHA, RETICULUIf CELL. = = = " " " " " " " = P " "" --
ENOSIOSIS. = = = = " = = = = = = = = = = = 2t=

FEIIURfDONE HARROW X X X X X X X X X X X X X X X
IfYELOFIOROSIS •.
HYPERCELLULARITY"
SARCOMA. RETICULUM CELL. _ _ _ _ _ _ = P

NASAL CAVITY X X X = X X X X " X X X X X I X X X X X
H1FLAMMAIIOI" ACUTE. " = = = = " = = = =
EXUDIITE, PURULENT. = = = It= = = 2i=

OTHER . , ,
(MEDIASTINAL LYHf'H NODE" CRYSTALLIlIE DEPosns. 21= = = = = = = = = H= = = = = = " = Ii=
(HEDULLARY LYMPH IIOOEI, CRYSTALLltlE DEPOSITS. = " " " " " " = = " = " " " = = =
CORONCHIAL LIHfH NODE), NO SIGNIFICANT LESION RECOGNIZED. = = = " " " " " " " ••• " " = = P

IXI llO SIGNlrICAIIT LESION 'RECliGNIZE~ , (HI HISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION (AI AUTOLYZED.
(til "OT PRESENT IN SECIION I. (-I· NOT REOUIRED

(f') PRESENT (It I HINIML (HI SLIGHT
(311 HOVERATE (4fl SEVERE



~IL

CO-CARCINOGENICiTY. OF FOUNDRY,FARtlCULATES
SILICA AND SILICA SAND SU~STITUIES

---------~---------_ .. _------
GROUI' 15 HALES

1111111111111111111111111
7 ;' ;' 7 , 7 7 7 7 , 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7

~ ~ ~ g ~ 9 ~ ~ 9 g 9 ~ 9 9 9 9 9 1 9 9 9 9 g 9
~ ~ ~ 4 4 ~ 4 ~ " " 5 " 5 5 5 ~ 566 6 6 6 6 6
3 It :. b l P. ., \) 1 2 J 1 5 ~ / 3 9 (i 1 2 3 -4 5 b

SKIN/SU8CUTIS " X X X X X X X = X X X I I X X X , H X '; X
HYPERKERATOSIS, It=
INFLAHHATION. ACUTE AND CHRONIC, - -
INFLAHHATION, SU8CUIANEOUS, CHRONIC, = = = = ~ = ~ = 2t~
EDEHA, SU8CUIANEOUS. = - -- ~ ~ ~ ~ ~ = ~ = ~ ~ 2t~ ~ 2+=
ACANTHOSIS.

HMHARY OLAND N N N N N N N N N N N N N N N N N N N N N N N N N
THIGH HOSCLE X X XX X X X X X X X X X X X X X X X - - X

DEOUIERATION. = = = = = = = = = = = = = = = = = = = ltlt=
SALIVARY GLAND c' " X X X X X X H X = X X X X X X XXX X X = X X X

EDEHA, INTERSTITIAL. ~ = = = = = = = 2+= = ~ ~ = = = = = = = =
DEGENERA110N. = = = = = = = = = = = = = = = = = = = = It= = =

'"XX H X X X H H H H X X X H X X X H X X X H X X X '"HANDI8ULAR LYHFH NODE '"7ECTASIA. SINUSOIDAL, = = = : : : ~ : = : = ~ = = = = = = r = = : ; = ~ '"
SCIATIC NERVE I X X X X X X X X X X X X X X X X X X X X X
8RAIN X X X X X X X X X X X X X A X X X X X X X X

PITUITARY X H X I X X A H X H X X X H X X X X X I X X H H X
CYSHS),

AIIRENALS "X X = = = A X =,= = = = A = = = = = = A
AHYLOIPOSIS. Jt= = JtJt~t= = ~tJt4tlt2t= = Jt= 4tJt~tJt= = = Jt
VASCULITIS. CORTICAL CELL. = = = = = = = = = = = = = = Jt=
HYFEREHIA, CORTICAL. = = = = = = = = = = = = = = Jt=
HEHORRHAGE, CORTICAL, = = = = = = = = = = = = = = = = Jt=
AIWIECIASIS. = = = = = = = = = = = = = = = = = = = Jt=
HYFERFLASIA. CORTICAL CELL. = = = = = = = = = = = = = = = = = = = = = = = 2t=INFARCT! SI.
ARTIFACTCSI.
ADENOHA, CORTICAL CELL.

THYHUS H X H X X H H H X X H H H " HH H" H H H H H H H
STOHACH X X = H X X A X X A X A X A = X X = X A = A X

AHYlOIPOSIS. = = = =
HYF'ERf'LASIA. = = 2t=

.-

(l( )
III
INI

. .
NO SIGNIFICANT LESION RECOGNIZED (HI HISSING
INSUFFICIENT TISSUE FRESEHI IN SECTION (AI AUTOLYZED
HOT FRESENT IN 5ECTION . ,_ (-I,NOT REOUIRED

(F) PRESENT (It) HINIHAL . . (2tl SLIGHT
13t) HODERATE (~tl 5E~ERE



CO-CA~CINOG[HICITY OF FOUNPRY PARTICULArES
SILICA AND SILICA SANP SU~STITUTES

(mOUp t 5 MALES

I
7

9 9
4 4
2 3

I
7
9
4
5

I I I t
7 7 7 7
999 9
4 445
-, D 9 0

tltlttltl
777777777
999999999

~ 5 5 5 S 5 5 5-6 6
2 3 456 7 B 9 0 I

I I 1 1 I
7 7 777
Y 9 9 9 9
6 6 666
2 3 4 5 6

GRANULAR.

p

:it~
31e

~

o
-0

I
-0

M

A

A

A
2t=

A

A

II

2"=

2t~

A

X

A M A MA

A X A

2t~

A X H H
::: ::: = = ::
1I~

X ~

X

X

A

X

A

tt~

4t~

2"'=

A A

A

II X

II

H M

It~

~ X A A

A

A A A A A A X

X A X A A A X

II

II

A A A A A A
= = :: :: = :: :::
It=

A A

II

A A

A

X X II X

M

A

A

H

x X X A
2+=

A X

X X

A

x

X

X

AXAAXAA

A=.X A X A A
2t=

x X

STOMACH lCONTiNUF.b)

HEMORRHAGE.
HYPEREMIA. _
PIGMENTAIION, pOSTMORTEM.
INFLAMMATION, ACUTE.
F'I OMENT 1\ TJ ON.
ULCERlS).

DUODENUM

JEJUNUM

CECUM "
INFLAHMATION. ACUTE AND CHRONIC.
HEMORRIIAGE.
[OEMA.
CYSTIC HYPERPLASIA, CRYPT EPITHELIUM.
INFLAMMATION, CHRONIC.
EDEHA. SUBHUCOSAL.

IUUM

COLON/F:ECTUM ,
INFLAHHATION, ACUTE AND CHRONIC.
CYSTIC HYHRF'LASIA. CRYPT EPITHElIUH.
EOEHA, SU~HUCOSAL.

HESENTERIC LYMPH NODE
IfYHRF'LASIA. ,
ECTASIA, SINUSOIDAL.
ERYTHROCYTOSIS, SIHUSOIDAL.

LARYN~ ._
PIGHE"TATION;,~RA"ULAR.
CRYSTALLINE DEPOSITS.
INFLAHMATION; CHRONIC.
INFLAMMAII0N, ACUIE.
PIGHENTATION, SU~HUCOSAL,

lRACHEA

TlIYROID

IXI NO SIGNIFICANT LESION RECOGNIZED , (HI HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION (At AUTOLYZED
IH) NOT PRESEHT IN SECTIOH ,;. (-I HOT REQUIRED

IPI PRESENT (It I HINIHAL (21'. SLIGHT
(31) MODERATE (41) SE~ERE



-; ~ L'CO-CARCINOGENICITY OF FOUN~RV PARTICULATES
STLICA A"~ SILICA SAN~ SUPSTITUIES

- --------------------------------------
GROUF' IS HALES

11111111111 1111111111111
7 1 7 7 777 7 7 7 7 7 7 7 7 1 7 7 7 7 777 7
99999 9 9 9 9 9 9 9 q 9 9 9 9 9 9 9 9 999
4 4 4 4 4 4 4 4 5 5 S S ~ 5 5 556 & 6 6 6 6 6
~ J 4 J b ! R 9 0 t 2 45618 q 0 1 2 J 456

Jt=

31=

Jt4tJt2t313t3t313t41lt3tll314tlt313131llJI31313tJI
J1413t21Jt31= = 313131= 21= = 31= JIl1313t= 313t=

31=

""~~
JI~tJI2~JtJt3t3IJt4IJIJIJIJI4IJI313IJI3131313IJt31
J141J121Jt31= = JI3IJI=' 21= = JI= JIJ13131= JIJt=

JI=
I

'"

rl

'"

If If

X X 1. 1. X 1.

:- "2+2+::
I
H H H M

A X I X X

2.=2.""

H H X H X H M X H M H H

X X X X X X A X X X X

If

Jt4tJt2tJtJtJtJtJt4tJtjtJtJt4tltJt tJtJtll31llltJI
Jt4tll2lltJt= = Jtlt3t= 21= c It= 13131Jt= ltJ~~

ll= ;,
JI

lt4tJt2tJtJIJt313141l1313tJt4tlt I Ijlll313t3t3t3t
J1413t213tll= = J131ll= 21= = 3t t313131= ll3t=

3t=
I

IHVROID (CONTINUED)

AHYLOJ[IOSI S.

PARnTHYROID

ESOPHAGUS

LutlG I PROtICH 1-'LEf T ,
CRYSTALLINE DEfOSllS IN DISTAL AIRWAYS.
INFLAHMATION, GRANULOMATOUS.
HVPERPLASIA"ALVEOLAR/PRONCHIOLAR.
INFLAMMATION, INTERSTITIAL.
HYSTIOCYTOSIS. .
HYSTIOCYTOSIS; ALVEOLAR.

, l' 1:. -! ~

LUNG I PRONCHI-APICAL,
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION, GRANULOMATOUS.
HYfERPLASIA, ALVEOLAR/PRONCHIOLAR.
INFLAMMAIION, INTERSTITIAL.
HYSTIOCYTOSI S.
HYSTIOCVTOSIS, A~VEOLAR.

lUNG i FRONCHI-AiYGOUS
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAHMAIION, GRANULOMATOUS.
HYPERr'LAS IA, ALVEOLAR/BRONCH IOLAR.
INFLAMMAIION, INTERSTITIAL.
HYSTIOCYTOSIS.
HYSTIOCYTOSIS, ALVEOLAR.

LUNG I BRONCHI-DIAPHRAGHATIC
CRVSTALLINE DEFosiTS IN DISTAL AIRWAYS.
I NFLAHMATI ON ,GRANULOMATOUS.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
INFLAHHAJ ION, INTERSIIT IAL.
HYSTlOCYTllsls.
HYSTIOCYTOSIS, ALVEOLAR.

~ t'

LUNG I BRONCHI-CARDIAC
CRYSTALLINE, DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION, GRANULOHATOUS.

314t3t2t3t3t3/313t41Jt3131J14t313t3t3tJ131l13t313t
J14131213131= = 3tJ131= 21= = ll= JIJ13131- 3131=

(X) NO SIGNIFICANl LESION RECOGNIZE~ ~ , (M) riiSSING
(I) INSUFFICIENT TISSUE PRESENT IN SECliON (A) AUTOLYZED
(N) NOT PRESENl IN SECTION " , 1-) NOT REOUIRED

(F"I fF.ES[NI ( It I MIHIIML '(211 SLIGHT
(31) MODER"!E (~I) SEVERE

'... ,--.-. ~



CO-CARCINOGENICITY OF FOUNDRY PARTICULATES
SILICA ANP SILICA SAHD SUBSTITUT~S

--------------G~OUf.-15--"A[ES------

il1111111 1111111111111
7777777/1" 1]77777777777
9 999 ? 9 999 9 9 9 9 9 9 9 9 9 9 999
4 4 ~ 4 4 4 ~ 4 ~ ~ 5 5 5 5 5 S 6 6 6 6 6 6 6
""1~67B90 34~6!B?OI~34S6

x X = = = A X = = = = X A " 0 = = = = = X X
2t= 11= = 11212121= = 21i1212t112121= = 2t21

3131=

AX I X X X X X X X X X X A X X X X X H X A = I
= Jt=
o P

X X H X X X X X X = X X A X X X X X A X X -. X
3t= = = = = = = = = 3t- " = :: = :: :: :: :-: :: =-

~+-" -

2t=

3t=

X

A

X

X A

2+=

A X = A A X M
2t= P ~ = =

N

X A A X X X '"2t e -. It-- = I

'"

P "

,
M

A

X A X

2t"'=

X

X

X

X = = X A
2t= 3t2t=

A = = = = = = = A
3t= 313111= 21= 3131213131= = = 21

It= = = = = 2t= = = = = = 211t'
2t=
2+=

x X X

He

H

H

, A
3t=. = 3t3tH=

It;,
It=

• X ~ A X A A X A A n E A A

LUNG ~ BRONCHI-CARDIAC (CONIINUED)

HVPERFLASIA, ALVEOLAR/8ROHCHIOLAR.
INFLAMMATION, INTERBTITIAL.
MYSTIOCYTOSI S.
HYSTIOCYTOSIS; ALVEOLAR.

LIVER
AMTLOIPOSIS.
CYST(SJ, 8ILIARY.
VACUOLAIIOH. CYTOPLASMIC.
INFLAMMATION, GRAHULOCYTIC, PIGMENTEP.
NECROSIS.

GALL8U\I'I'ER
CHOLELITHIS) •

SPLEEN.
AHYLOIPOSIS., .
HEMANGIOSARCOMA.

PANCREAS

HEART "
INFLAMMAIION, GRANULOMAIOUS.
THROMFOS I5.·
DEGENERATION.
HEURILEMMOHA"HALIGNANT.
EPICARPITIS, ACUTE AND CHRONIC.

KIDNEYS .
AMYLOIDOsis. , .
NEPHROPATHY, CHRONIC.
PILAIATION. TU~UlAR.

CASTIS).

URINARY FLAPDER .
CYST IllS, HYPERPLASTIC, ACUTE AND CHRONIC.
UROLI THI S) .

F'ROSIATE
ATROPHY.
IHFLAMMATION, ACUTE.

. . ,., ,~

IX) Ho SIGNIFICANT LESIOH RECOOHIZED. IH) HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AelOLYZEP
IN) NOT FRESEHI IN SECTION ~, 1-) HOT REQUIRED

(P) PRESENT lltt HIHIHAL 12t) SLIGHT
(3t' HODERAIE (4tJ SEVERE



TESTES
AMYLOIDOSIS.
AT ROF'HY.
[IEfiEIlERAT ION.
INFAF:CT<SI.

SEHINAL VESICLES

STERNUM' RIB JUNCTioN

FEHUR/FOIlE HARROW
.. f'-

NASAL CAn lY',
INFLAriHATIOll. ACUTE.
AHIFACTlSI.

OTHER .J,',

IHHIASTINAL LYI1F'H HO!lEl. CRYSTALLINE ilEF'OSITS.
IHEDIASTIIlAL LYHPH NODE), HYPEREMIA. \ 'k
IFROHCHIAL LYMPH HO!lEI, IHFLAMMATIOH, GRANULOMATDU9.
IFRDtICHIAL LYMPH NODE" CRYSTALLIHE DEF'OSI1S.
(MEDIASTINAL LYHPH NODEl. PIGMENTATION.

I~) lIli SiGNIFlCAlIT LESION RECO'GNiiED ' IMI HISSING
(II INSUFFICIENT TISSUE PRESENT IH SECTION IAI AUTOLYZED
(H) NOT PRESENT III SECTION "" .1-) NOT REOUIRED

Ip) PRESEHT IIf) HIIlIMAL j, (21) SLIGHI
I3t I MODERATE I 4t) SEVERE

".0
I

'"



CO-[AR[lNOGENI CI l.Y Of FOmIllR'1" PARTI CULAllS
SILICA AND SILICA SA"O SUBSTITUTES

--------G~O'U;'-1;--iiALES----_.. -----
I I I i I I I I I I
7777777777
9 9 9 9 999 9 9 9
666 7 7 7 7 7 7 7
7 B 9 0 I ~ 3 4 5 6

I I I I I I 1 I 1
7 7 7 777 7 7 7
999 9 999 9 9 J
7 B B 8 8 B B a a a
9 0 I J \ , 6 7 S 9

N 1'1 N 1'1 1'1 1'1 1'1 1'1 N 1'1

X

e ee e X e X X e e X X
4f4f4t4t e 4f= ~ 2f4f~

2+=

H~

"on

I
on

2/

1'1

X

X 1'1

N 1'1

X X 1'1 M

A

2t::c

X

r
F'

1'1 1'1 X 1'1

X 1'1

X X
Jf= = Jf=

X 1'1

X X

X X

X

Yo 1'1

A

X II
Jt~

e X A
JHf~

1'1

X

X

X

1'1 1'1

X

X

X

Jf~

" iI H 1'1 " 1'1

2+:::

"
X X

X " X X H "Jte

X

X

c X ~ e X X ~ X e X
2t~

N t 1'1 N N 1'1 1'1 1'1

X X

Jf~ It4f~ = = = Jf=

X

H " X 1'1 H
~ A
H~

SK IN/SUBCUTI S
HYf"ERKERATOSIS.
I"fLAHHATION. ACUTE AND CHRONIC.
IMFLAMMATION, SUBCUTA"EOUS, CHRONIC.
EOEHA, SUBCUTANEOUS.
ACANTHOSIS.

MAHMARY GlMli

THIGH HUSCLE
OEGEtIERAT ION.

SALIVARY GLANb, "
EDEHA. INTERSTITIAL.
DEGEIIERA rrOH.

" -S'·.
HANDIBULAR LYHPH NODE

ECTASIA, SI"USOIDAL,

SCIAllC NERVE

BRAIN

r I TUIlAF:Y
CYST(51.

MIHHALS
AHYLOIDOSIS.
VASCULITIS. CORTICAL CELL.
HYPEREHIA, CORIICAL.
ItEHORRltAGE. COR !ICAL.
A"GIECTASIS. , ., •
HYPERPLASIA. CORTICAL CELL.
it/fARO IS).
ARllfACl(S) •
ADE"OHA, CORTICAL CELL.

TltYHUS

STOMACH ,
AHYLOIDOSIS.
HYF'ERrLASIA.

(Xl NO SIGNIFICANT LESION RECOGNIZED (I'll HISSII'IG
II) INSUffICIE"T TISSUE PRESENT IN SECTIO" (AI AtlTOLYIEO
(1'1) NOT PRESENT IN SlCIION .(-1 NOT REOUIRED

(P) PRESENT lit) MINIHAL (2fl SLIGHT
(3tl HOOERATE (4t) SEVERE



CU-CARCltlOOEnicITX OF FOti)'~RY PARTICULATES
SILIC~ AND, SILICA SAND SUUSTITUIES

-------- ._-----------------_._-------------." .
OROUF' IS MALES

I I
7 7
9 ~ 9
666

B 9 0

I I
~ 7 7 7

9 9 ~-,
5

1
7
~,

l!

I 1 I 1 1 1 1 1 1 1 1
7 7 7 7 7 7 7 7 7 7 7
9 9 9 9 9 ~ 9 9 9 ~ 9
8 8 8 8 8 S 8 S B 9 9
o I 3 4 " 6 I S 9 0 1

A A A A

A A A A M

A A A A

~~

M M n x

xX=xxxx

1,
'"'"

H

A

A

A

A M

A A

It
It

M

A H

i1 H X

2t=

M

x
H=

A

F'
It=

P

A A

A

x

x x x

A X x

x x

x x
x

It=

H=
X X X X

r r

x = X
21-=

H=

X X X X

X

x x X A X

X X X A

X = = A X
3+=

3+=

A X X A X

X A

2+=

A X A

A X II x A

A = Ii x A
21-=

P

x x x x x x

A X A X A

A=AXAX
2.=
H=

3t=

3+=

XXX=XXX

STOMACH (CONTltlUE~)

HEMORRHAGE.
HYPEREMIA.
PIOMENIATION. POSTMORTEM.
ItlFLAMMATIOtl. ACUTE.
PIGMHlTATlON.
ULURISJ,

UUOIIEIIUM

JEJUrlUM

CECUM
INFLAMMATIOII. ACUTE AtlD CNRONIC.
HEHORRIlAGE.
ElrENA,•.', •
CYSTI~~YPERPLASIA, CRYPT EPI1HELIUH.
ItlFLAMMAIIOtl. 'CHROtlIC.
EDEMA, SUBMUCOSAL.

ILEUM

COLON/RH:IUM
INFLAMMATiOn. ACUTE AnD CHRonIC.
CYSTIC HYPERPLASIA. CRYPl EPI1HElIUM,
EUEMA. SUBMUCOSAL.

MESENTERIC LYMP~ NO~E
tlYF"ERPlASIA. .,
ECTASIA. SINUSOIDAL.
ERYTHROCYTOSIS. SltlUSOIOAl.

LAR~~~MEnTATION' GRAnULAR.
CRYSIALllNE DEPOSITS.
INFLAMMATion, CHROtlIC.
INFLAMMATION. ACUtE.
PIGMEnTATion, ~U9MUCOSAL, GRANULAR,

TRACHEA

THYROH;

(Xl NO SIGNIFICANT lESION RECOGNiZED (M) MISSING
(Il lflSUFF ICIEnl llSSUE PRESUIT IN SECTION IAl AUTOLYZED
HII IWI F'RESE"T III ~H flON . ,. , ., (-) NOT REOUIREI'

(f") PRESENT (It) MUIMAL (HI SUOHI
(H) MODERAIE (HI SE'JERE



CO-CA~C INDoWICI TY OF FDUNDRYF'i\'RT ICULATES
SILICA AND SILICA SAND SU~STIIUIES

----------------------------------_ .. _-----
GRi.lllF' 15 MALES

.'11111111111111111111111
7 7 J J 7 7 7 7 7 7 7 777 7 7 777 7 7 7 7
~ 9 ~ ~ 9 9 9 999 9 9 9 9 ~ 9 9 9 9 9 9 0 9
66777 7 7 7 7 J 7 7 a a a a B a 088 9 9
890 1 2 3 4 5 6 7 B 9 0 1 3 ~ 5 6 7 8 901

2t=
2+=

,- - - X
3tJi2i3t= 3i3t3t3i3t3tJi3t3i3t3i3t3t3tJt4i3tJt3t
Jt3t2~2t= 3t= 3t= = 3t= - JtJt= 2/2t2t= 3t= JtJt

. x .
JtJi2/Jt= 3/JtJtJtJtJIJ+3/3/JtJi3t3~Jt3/4i3~3tJt
Jt3/212t= 3t= Jl= = Jt= ~ JtJ/= 212~2/= JI= 3/J/

..,..,
1,

2+::

2t=

2+=

/'I

X M X 1\

2"=

2t=

2t=

Zf=

31=

3t=

3t=

2+=

2t~

2+=

X M 1'1 X 1'1 X X X X X X 1'1 MA

X X X X X X X X X X X X X X

2tltJt2t= 2+=

= X
JfJi213i= JIJtJtJtJtJ~JtJ~JIJ~3tjtJIJt314IJIJIJi
3t3i2t2/= 3/= Jt= = J/= = J~3t= 2t2/2/= J/= J/JI

~~= = ~ X
J13t21Jt= 3tJ~J~3t3tJ~JtJtJtJtJtJIJIJt31413IJIJt
JtJi2t2/= Jt= Jt= = J/= = 3tJI= 2/212/= 3t= J/3t

- X
JtJt2tJI= 3tJtJtJt3tJtJtJiJtJIJtJt IJ~Jt4i3tJ~Jt
3tJ/212/= 3/= J/= = J/= = J/3/= 2~ 12~= 3/= J/Ji
= :: = :: = = = = ~ ~ = :: :: :: = =:: = = = = = =

3t= = = = = = = = = 2/= =

. ,
LUNG &~RONCHI-LEFT

CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION, GRANULONATOUS.
IlYlTf:F:LA5IA, ALVEOLAR/DRONCHIOLAR.
INFLAMMATION, INTERSTITIAL.
HYSTlOCYTOSIS.
HYSTlOCYTOSI5. ALVEOlAR.

LUNG & ~RONCHI-AP'ICAL
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION. ORAHULOHAIOU5.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
INFLAMHtlTlOH, IIIrERSTI "AL.
HYSrIOCYTOSIS. •
HYSTIOCYTOSIS, ALV~OLAR.

LUNG &BRONCHI-AZrGOUS
CRYSTALLINE DEPOSITS IN DISIAL AIRWAYS.
IHFLAHMA llON,GRAlIULOItATOUS.
HYPERFLASIA. ALVEOLAR/~RONCHIOLAR.
INFLAHHAriONi INrERsrIrIAL.
HYSTIOCYTOSIS. ,
HYSTIOCrrOSIS, ALVEOLAR.

LUNO &BRONCHI-DIAPHRAGMATIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAHMATIOH, ORAHULOHATOUS.
HYPERrLASIA. ALVEOLAR/BRonCHIOLAR.
IHFLAHMArIoN, INTERSTIrIAL.
HrSTlOCYTOSIS.
HrsrIocrTOSIS, ALVEOLAR.

LUNG' BRonCHI-CARDIAC
CRYSTALUIIE OEF'OSlTS IN IIISTAL AIRWAYS.
HIFL,,"HATION, GRANULOMATOUS.

T»Y~OIO (COHTINUEDI
AMyLOIDOSIS.

PARATHYROID

ESOPHAGUS

IXI NO SIGNIFICANT LESION RECOGNIZED ,t, (H) HISSING
II) INSUFFICIEHr 11SSUl PRESEHr IN SECTION IA) AU10LYZED
(I'll mIT f"F:ESEHf III SECIIOII, 1-) NOl REIIUIR[(I

(n PRESENT (It) MlIlJML 12., SLIGHT
(31) HOIIHATE I-It) SE'IERE



Jt= = = = = = = = = = ~ 2~~

2+~ ~ ~ ~ = ::: = = ; = ::: = = :::
2+~ ~

X = X = = = X X X = = =.= = = X
Itlt= = = = = 2t2t= = = 2t= 2t= 2t2t== = 2t= ::: ::: ::: ::: 2.~

2+= 2+= ::: :::
2+=
= = = = = = = = = It=

A A A X A X A A X A X n X X X A A A Y. A • • = I ~

P = ~

= X = X X X = X X X =,1. A X X = X X X AY
I
~

2+3+= J+= ::: ::: J+= ::: ~ 21= ::: ::: ::: 2+=

~ X X X X X X X X X X X X X X A X X X X X X A

X = X X X X X X X = = X X X X X X X X : X X' X
::: ::: ::: ::: = ::: ::: ::: 21=
3t= = = = = = = = =

Ito
::: ::: ::: ::: ::: ::: ::: ::: ::: :::

2f=

X X = = X = X = = A X = = X = X X
Jt2t3tJt= 3t= = 3t~t= = = 3t= 2t= Jtlt= 3t=

2+= ::: ::: ~ 2+= It=
::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

H X X X X A X X X X X A
::: ::: ::: ::: ::: - - - - - -
::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

X 1. H X II X X X X X X A X X X X X X H

CO-CARC I~OGEI/ICI TY, OF FOUiWRY f'ART lCULATES
SILICA AI/P SILICA SAH~ SUBSTITUTES

OfmUI" I ~ I1ALE S

\ I I I I I I I
17771777
9 9 9 999 999
66677 7 7 I 7
7 B 9 0 I 2 3 ~ S

LUNG &BRONCHI-CAR~IAC ICONTINUEP)

HYPERPLASIA. ALvEOLAR/BROHCHIOLAR.
IHFlAMMATIOlli IIITERSTITIAL.
HYSTIOCYTOSIS.
HYSTIO~YTOSTS, ALVEOLAR.

LIVER
AMYlOJIIOSIS.•
CISTIS), BILIARY,
VACUOLATIOII. CYTOILASM!C.
INfLAMMATION, GRANULOCYTIC. FIGHENTED.
HECROSIS.

OALLBlI,DHR
CHOLEL ITH (5) •

SPLEEN
AHYlO1ll0SIS.
HEMANGIOSARCOMA.

F'AH~REAS

HEART .
ItIFLAMMAIIOt" GRAI/ULOMATOUS.
THROHBOSIS ••
HGEI/ERAII ON.
HEURILEHHOHA, HALIGI/ANT.
EPICARDlfIS, ACUTE AHD CNRONIC.

KJIINEYS
AMYLOIDOSIS.
NEIHROFATHT, CHRONIC.
DILAIATIOI/, TUBULAR.
CASTIS).

UR ItIART BLADDER.
CYSTITIS, HYPERPlASTIC, ACUTE AND CHRONiC.
UROllTHIS I.

PROSTATE
ATROF"HT.
INfLAHHAIION, ACUTE.

(XI 110 SIGtIlFlCAHT LESION RECOGNIZE~. 1111 HISSING
(II INSUffICIENT IISSUE PRESEHT IN SECTION CA> AUTOLIZED
(fl) rIOT PRESEIIT IN SECTlOII I . r-)· IIOT REOUIRED

IFI PRESEIIl (It) HINIHAL 12tl SLIGHT
OJ) M(lIIERATE IHI SH'ERE

I I I I I I I I I I
7771777777
9 9 9 9 ? 9 9 9 9 9
7 7 9 B 8 8 8 e 8 8

901 j ~ S 6 7 B

I I
7 7
9 9
9 9
o I



CO-CARCINOGENltll1 OF (OUN~RY PARlicULATEs
SILICA ("W SILIcA SArW SUBSTlrUr@'S

~~--. ---.- ---- G~Rur-l~-- MAlE- -- _.- --- _.
i I I I I I I t I 1 t t 11 t "I 1 I I 1 I 1
7 7 7 i 7 7 7 7 7 777777.7777777
999 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
666 Ii},;'] 7 7 B B B B B 8 B B B 9 9
7 B 9 1 2 3 '" 5 b 890 I 3 ~ 5 6 7 890 I

It= 3l3t3t31312t3111= 3t313t2t=

= x = = = = = = = = x

x~ x x x x x x x x x x
x x x x x x x x x x x x x
x x x Xx x x x x x X I X

x x = x x x x x x X
11=

00

'"
I

'"

x ­
:11

H

x

H= It=
21 0 H= 21-

A
.'::;: .~:

H= 31H"

x x

M

X X X X X X

X

r
x x X

p

4t

1=
1=

21=

It=

H=
Ho

3t=
H=

x

TESTES
AMYLOIDOSIS.
AHOPHY.
HGEtIERATlON.
INFARCHSl.

SEMINAL VESICLES

sTfRtlUM & RIB JUlknON

FEMUR/BOllE MARRUW

NASAL CAVITY, "
InFLAMMATiOn, ACUTE.
ARTIFACTIs) .

OTHER
(MEDIASTINAL LTMF'H NOliE), CRYSTALLINE OH'OSITS-.
(MEOIASTIHAl lTMPH HOOEI, HYPEREMIA. .~,

(BRONCHIAL LTMPH NOOE). INFLAMMATION, GRANULOMATOUS.
IORDIICHIAl LYMPH ,/OPEl, CRTSTAlLII'E DEPOSITS.
(MEDIASTINAL LYMPH NOOEI. PIGMENTATION.

IX' -'10 SIONIFICAH, LESION RECD6NIZEII -.. ItI1 HISSING
(I' INsurFICIENT TISSUE PRESENT IN SECTION (A) AUTOLyZED
lHI HOT FRESE liT IN SEellON 1-) NOT REUUIRED

(P) FRESENT (III MINIMAL • (21) SLIGHT
(311 MDDERATE (4tl SEVERE

';'



CO-CARCINOOENICITY .OF rOUNO~Y FARTICULATES
SILICA A,m SILICA snrID SU8STlTUTES

----------------------
GROUF I b MUS

1IIIIIIIlIIIIII!l!!!!111
777 7 7 7 7 8 8 0 8 [ f 8 f 8 8 8 8 8 8 8 8 8

9 9 9 9 9 9 9 9 0 0 0 0 0 Q 0 0 0 0 0 0 0 0 0 0 0
999999"900000000001111111
2 3 4 S 6 7 8 9 0 I 234 ~ 6 7 U ,01 2 3 156

SKIN/SUHUTIS ~X X X X X X X X X X X X X X * X X X X « 0 X X X
EUE~A, SUBCUTANEOUS. 4t= = = = = = = = = = = = = = :: :: :: = ~ 2t~: :-::
UYFERHRATOSIS. - - - - = :: -= = = - - - - - - -

~A~~ARY GLAND N'N NN N N N X N N N N N N N NN N H H N N N N N

THIGH ~US[lE = X X X X X X = X X X X X X X X X X X X X X X X X
IrEGEtIERATJON. Ii= = :: :: :: :: :: :: :: ::

INFLA~~ATION, CHioNIC. = = = = = = = 2t=
SALIVARY GLAND X X " X X X " X X = " X X X X X X X X = X X

INFLA"HATION,.ACUTE. - - - - :: ::: :: ::: = ::: :: = ::: =' ;: :: H=
AIROFHY; ACINA.; = = = = = = = = = It= = = = = = = - - -

CELLULAR 1NFILTRATION. NOS. = = = = = = = = = = = = = = = = = = = 3t=
'"HEtlORRIIAH. :: :: :: ::: ::: ::: ::: :: :: :: :: ::: :: ::: :: ::: ::: ::: ::: 2f= ::: :: ::: :::
'"

tlAHOIFULAR dj,F'U ~lJt'E ,
~

X X X X X X H " X X " X X X X X X X X I X X X X X 1,
H~rERFlASIA, RETlCULOEtlOOIHElIAL CElL.
CR~STALLINE IrEFOSITS.
ECTASIA. SINUSOIDAL.

SCIATIC NERVE X " X X X X X " X = X X X X X X X X X X X X X X X
THRO~80SIS. tlEtlltiGEAL. = = = = = = = = = It=

8RAIN X XX X X X X X X " X X I X X X X
THR()~8()SIS. tlE/IINOEAI.. = = = = = = = = = It=

"ITUITAF:Y, X t X tI I X " X = X " X X X X X X X I X X H
AHYLOIOOSIS. = :: ::: ::: ::: :: ::: ::: :: 2+::: ~

CARCINOtlA, SOUAtlOUS CELL, HETASTATIC. = = = = = = p

nOREllALS = ~'X X = = = = X " = " X X = =;= X X X = =, X
A"RoaOSIS. 3.3t= = 2t4t3t= = = = 11= = = 41314t= = = 412t= 3t
AOENO~A, CORTICAL CELL. = P = = = • = = = = = = = = = = = = = = = P
IIF:lIfACHSI. = = = = = = = p = = = = =
H~FERFLASIA, CORTICAL CELL. = = = = = = = = = = 21= =

1IIYHUS H·H H H " A X X X = X = = " " X H X " " H H H " H
ATROFHY. - - - :: '" :: = = 41=
FAFILLOHA, SQUAMOUS CELL. = = = = = = = = = p = = =
H~FERrLASIA. - - = ::: ::: ::: ::: ::: ::: :: 2.=

STOMACH X X A X A X I A A A X X A = X = A

IXI tiD SlOtllFlCANT LESION RECOGNIZED, I~I "ISSING
tIl INSUFFICIENT TISSUE FRESEHT IN SECTION (AI AUTOLYZED
(til tlOT FF:ESEtiT IN SECTION • .(-) tlOT REQUIREIr

(PI FRESEIIT 'It) HltIIHAL ,(21) SLIGHT
(31) ~O~ERAI[ (4tl SEVERE



IX) NO SIGNIFICANT LESION ~ECOGNIZEb (H) ~iSiING
(I) INSUFflCIENr rISSUE F~ESEHr IN SECrION (AI AUTOLYZED
(N) NUl FRESENT IN SECTION • , 1-) NOT REOUIRED

IF) FRESENT lIt) MINIMAL (2+) SLIGHT
(3+) HODERA1E I~+) SEVERE



,- . = 21= = • = = " = 2f" 21"
4tJtJtJf= 3t4tJf~tJtJt2t2tJtJt~t3t4fJtJt4tJfJtJfJt

hil~'" = = " = = = =, ,21=
4tJtJtJt= t tJt41JtJt2t 1 t f~f f4fJtJt4fJf3fJf3t
Ji= = = = = Jt" = = =" 2+Jt=

==-== =""=== :::: =.===
JtJfJf= t= It= " 3t= - = fJt- - JI- 21~t

P= =p"P=P =P =""""==f'

CO-CARCINOOENICITYOF FOUN~RY PARTltULATES
SILICA ANP SILICA SAN~ SUPSTITUTE5

---- -- ----- ---GRiiJ;-16 --~~i:ES -- -- _.. _. ----
I I I I I
1 1 7 1 I
~~~~~~9

~ '1 ~ ~ ~ ~ '1
2J45678

1111111111111111
8 3 8 8 8 e 8 8 B 8 8 8 8 a 8 a 8
Q 0 Q 0 0 0 Q 0 0 0 0 0 0 0 0 0 0
OOOOOO~OOOI i 11111
o t ~ 315 6 7 B VOl 2 3 456

1

2f" If2fo

P

4t=

P
o P

P

P

PP

" = P =
P

P

LARYNX (CONTINUE~)

HHERf'LAS IA.
INFLAMMATION, ACUTE AHP CHRONIC.
CARC I NOM. NOS.

TRACHEA ,. . "
CARCINOHh. SOUAHOUS CELL.
POLYP(S). ,EPITHELIAL.
HYf'EF:f'LASln.
PYSPLASIA, MUCOSAL;

T1iYROIP
AMYLOIl'OSIS.

PAF:ATHYROJ[l

ESOPHAOUS , "
POLYPlS', EPITHELIAL.

LUNG I PoRONCHI cLEFT""
INFLAMMATION. ACUTE.
HYPERPLASIA, ALVEOLAR/PRONCHIOLAR.
CRYSTALLINE PEPOSITS.IN,PISTAL AIRWAYS.
INFLAMMATION. INTERSTITIAL.
APSCESSlESI.
ItIFLAMMATlOH, ORAtlULOHATOUS.
APENOCARE I NOMA. . , ,
CARCINOMA, SOUAHOUS CELL.
LYMPHOMAi HALIONANT •. HISTIOCYTIC.
CAREINOMA. APENOSOUAMOUS.
AHNOMA. ,
(HhINSTEH PRONCHUS), POLYP(S), EPITHELIAl.•
lHAINSTEM PoRONCHUS),. CARCINOMA. SOUAHOUS CELL.
INFLAMMAIION, PYOORhNULOMhTOUS.
INfLAMMATION, ACUTE ANP CHRONIC.
SARCOMh, HISTIOCYTIC •.
INFLAHMATION, ASPIRATION.

LUlIO I PROIICHI-APICAL
INfLAHMATION, ACUTE.
HIPERflASI Ar ALVEOLAR/ Pf:ONCHIOLAR.
CRYSTALLINE PU'OSITS Itl PISTAL AIRIIAYS.

(Xl No_sjdNI~ICAHT LESION RECOO~IZEP , (~i ~lssiN~
(II INSUFFICIENT TISSUE PRESENT IN SECTjpN (A) AUTOLYZEP
IHI NOIPRESEHT IN SECTION (-) NOT,REOUIREP

If') n:LSENT lltl HItlIHAL 12+1 SLlOHT '
(JI) MO~ERATL l4l) SEVERE



CU-CARCilIOGlillC i TV ,OF, FOUIHlllY ,'PAin ICULAl ES
SILICA AND SILICA SAND SUBSTITUTES

---tiR&UP-I~ --HAlES-------------
iIIIIIlll!I!IlI1111111!1!
1 7 7 7 777 7 8 S 8 8 U a e S 8 a S a a a a a B
~ ~ ~ ~ ~ 9 9 9 0 0 0 0 0 0 0 0 0 000 0 Q 0 0 0
~99999~9000000000QlI11111

3 ~ S 6 7 U Y 0 1 2 3 4 5 6 7 090 I 234 ~ 6

r
P

3t= = = = = = = 3t=
3~= J~= J~= It= = JI=
P = P = = = = = = = = P

LUNG I BRONCHi-API~AL I~ONTINUEDI

INFLAHMATION, INTERSTITIAL.
INFLAMMATION. GRANULOMATOUS.
A~ENOCARCINOHA. '
CARCINOMA, SOUAHOUS CELL.
LYMPHOHA. MALIGNANT, H!STIOCYTlt.
CARCINOMA, ADENOSOUAMOUS.

~~~r2~~ATioN' tiOGRANULOHATOUS.
INFLAMMATION, ACUTE AND CHRONIC.
SARCOMA, HISTIOCYTIC;
TNFLAMMATlON, ASF'IRAIION.

, - .
LUNG I BRONCHI-AZYGOUS

INFLAHMATION, ACUTE.-
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
CRYSTALLINE DEPOSITS TN DISTAL AIRWAYS,
INFLAHHAIION, INTERSTITIAL.
ABSCESSIESI, ,
INFLAHHATION, GRANULOMATOUS.
AI'ENOCARCINOHA,
CARCINOMA. SOUAHOUS CELL,
LYMPHOMA. MALIGNANT, HISTIOCYTIC.
ADENOMA.
INFLAMMAtION, PYOGRANULOMATOUS.
INFLAMMAtiON, ACUTE AND CHRONIC,
NEOPLASMISI, NOS.
SARCOMA, HISTIOCYTIC.
INFLAMHATION, ASPI~ATION,

LUNG I PRONCMlcDIApHRAGMATIC
INFLAMHAtION, -ACUtE~-
HYPERPLASIA. ALVEOLAR/BRONCHIOLAR,
CRYSTALLINE DEFOSllS IN DISTAL AIRWAYS.
I11FLAMHAlIOII, lilT ERS T.! TlAL.
INFLAMHATION, GRANULOMATOUS.
ADEtIOCARCIUOHA,c, '
CARCINOHA, SOUAHOUS CELL,
LYHPHOHA. MALIGNANT. HISTIOCYTIC.
CARCINOHA, ADENOSOUAKOUS.
ADENOMA" . .
INFLAMMATION. PYOGRANULOKATOUS,

4tJ+JtJ+=

r~ ~ = ~
H= H=

P
P

=; = -,
4~3tH3t=
H= = c =

3tJUf=

f'

=.::; 2+3.=
3t3t= = 31= 214t

H=

2t=
Jt4t3t413t3t2t2t3t3t~t3t4t3t31t313t3t3t

= 3~= = = = = = = = 0 2tJ~

it~ ~ 3t~ ~ ~ ~ ~ 3t3i~ ~ JI= 214t
P P

P =

~t=

= = = = = = = = = = 2~=
JI~tJt4t3t3t2t21 t t413t~13tJ~~t3~3t3t

= 31= = = = = = = 2t31= = = =
It= = 3t= = = 3tJ~= = = 31= 2t

P = = = = p P
P = P

P

H=

N....
1,

, ~. 'i _ 10, _

IX) tlO SIGNIFIcAtn LESION RECOGNIZED _. Ill) USSING
II) -INSUFFICIENT TISSUE PRESENT IN SECTION (AI AUTOLYZED
<tn NOT F'RESEIIT IN SECTION !,' (-) NOT REOUIRED

(PI I'RESENT lit) IIINIIiAL ' 12tl SLIGHT
on 1I0DERATE (H) SE'JERE



CO-C~RCINOGENICIT~ OF ~OUNPRY.F~RIICULATE9
SILIC~ ~NP SILICA SANP SU~STITUTLS

._-------~------_.--~~-------------

GROUF 16 HALES

1 I I I 1 I I 1 I I I 1 I I I I 1 I Ii I I 1 I 1 I
7 7 7 7 177 7 B B B B 3 8 B B B B B B B B B B B
9 9 9 , ~ , 7 , 000 0 0 0 0 0 0 0 0 0 0 0 000
9 , , 9 9 , , , COO 0 0 ~ 0 0 001 1 I 111 I
2 3 ~ 5 6 7 B ~ 0 1 2 3 1 > 6 7 B 9 0 J 2 J ~ 5 6

p
p

2t=, =

Jt=

~2f = = = = = = = •• = 2f= = = = =
4131 f3+ I~I +4+ f3+2t2+3+ +4+3+4+3f3f4+3+31 +3t
3+=. = = 3+ = = = = = = =,2+3t= • = =

3+ 3+ 1= t= 3+= = = = 313t= = = 31= I~t
p = = = = p p

...,

.....
~

I

'"
~t=

It=

3+2+:00 2+

2.::::: ::
H=

p

2t=

C', "X
It= H=

x = X
2t= It=It2t::

Jt3t=
4+=

p

x
2+2t=
2t=
= p

lUNG & ~RONCHI-PIAFHRAGHATIC (COHTINUEP)

JNFLAMMATION, ACUTE ANP CHRONIC.
S~RCOHA, HISTiOCYTIC.
rOLYF'(S),' PRONCHJOLAR,
INFLAHMATION, ASFIRArION.

,LUND & PROHCH[cCARPJAC
JNFLAHHAIION, ACUIE.
HYFERFLASIA, ALVEOLARipRONCHJOLAR.
CRYSTALLINE·PEFOS[TS [N DISTAL AIRW~YS.
INFLAHHAT[ON, INTERSTITIAL. .
ItIF LAM HA I [ON, .GRANULOHATOUS.
AOE"OCARCINOH~, , ,
CARCIrIOHA" SOUAIIOUS CELL.
LYHFHOHA, HALIGNANTi HISTIOCYTIC,
CARCINOHA,ADENOSOUAHOUS,
HETAFLASIAi PRONCHIOLAR, EPITHEL[AL.
FJPROS[S. ,
INFLAMA IJOH, f'YOGRANULOHATOUS.
SARCOHA; HISTIOCYII[. C

INfLAHH~T[OH, ASFIRAIIOH,

LIVER
AHYLOIPOSIS.
HYFERFLASI~, DILE,DUCT,
(LA IERAL)j HEHANG [OSARCOHA.
HEHAIOFOIESIS, EXIRAHEOULLARY.
LYHFHOHA, HALIGNANT, HIST[OCYTIC.
CYSI(SI, PIL[ARY,
NECROS[S.
LEUKE" 1A,NOS. , "
VACUOLATION,CYTOFLASMIC.
SARCOHAi HISTIOCYIIC.
NypEF:EMIA.

GALL ~LAD[IER

SHEEIl
AHYLOIPI1SJS.
HEHATOFOIESIS, EXTRAHEDULLARY.
HypERFLASIA, REI'CULOEIlDOTHEL[AL CELL.
HEr.AHG[OSARCOHA.

eXl liD SIGIlJFICAIlT LESION RECOGIlIZED (H) HiSSING
(I) INSUFFICIENT TISSUE FRESENT [N SECIION (AI AUTOLYZED
(N) 1I0T,pRESEIlT IN SECTION •• (-I NOT REOUIRED

(F) FRESENT lJll HINJHAL , (211 SLIOHT
(Jtl IlODE~ArE (~tl SEVERE



CO-CIII,:rINOGENICJlY Of fOUHliRY Pl\RTltULATES
SILICA AND SILICA SA~P SUBSTITUTES

--------------~~~~~-i~--~;~~~-

i I ill I I I 1 I I I I I I I. I :j 1 I I I I I 1
111 } 1 1 1 7 8 8 8 3 8 3 8 8 8 8 8 8 8 8 8 8 8
9 9 9 9 9 9 , 9 0 000 0 0 0 0 0 0 0 0 0 0 000

~ ~ : ~ r i ~ ~ g ~ g ~ ~ g ~ ~ g~ ~ I ~ ~ ~ ~ l
SPLEEN (CONTINUED)

GRAlIUL OPOIESIS,

F'IINCREAS
n~YLOIDOSIS, "
HYPERPLASIA. ISLET CELL.
DUCHS), CYSTIC. I,·
METAPLASIA, EOSINOPHILIC.

HEIIRT I

DEGENERATION,.­
LYMPHO~AiMALIGNANT, HISTIOCYTIC.
ENDOCARDITIS.
rHROMBOSIS.
nDENOCARCINOMA. METASIAIIC,

KIDNEYS '.
AMYLOIDOSIS, . ,
DILAIATION, TUBULAR.
HYF"ERCELLULARITYi-OLOMERULAR.
NEPHROPATHY, CHRONIC.

URiNARY BLADDER ._
INFLAMMATION, CHRONIC, PERICYSTIC,

F'ROSTATE
I'EGENERA TI ON.
nTROf'IIY,

TESTES
I'EBENERATION.
ATROPHY. . .
DEBENERATION, VASCULAR,

SEMINAL VEdIC~~S
INFLAMMIITION. CHRONIC. PFRIADENAL.

STERNUM & ,RU JUtICTION _
LYMPHOMA, MALIONANI. HISTIOCYTIC,
(MARROW), THROMBOSIS.
(C05TOCHONDRIIL JUNCTION), OSTEOSARCOMA.
MYOSITIS. IICUTI AND CNRONIC.

(Xl Nd SIG81FICANT LESION RECOGN)ZED,. (~I MisSINB
(II INSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
(N) NUT FRESENT IN SEOTON . _ .1 (-I NOT REOUIR[lI

(P) HE SENT lit) III III MAL (2tl SLIGHT
(Jt) MODERATE (11) SEVERE



CO-CARCINOGENicIT•. OF FO~~~RY PARilCULnTES
SILICA AN~ SILICA SAND SUBSTITUIES

-----BRrlU;-16--HAlES-------------
1111111111111111111111111
7777777 7 a a a a a a a a a a a a a a a a a
~ v 9 9 ~ 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 Q 0 0 ~ 0
~ ~ 9 9 ~ 9 9 ~ 0 0 0 0 0 0 0 000 I 1 I 1 lIt
2 3 4 ~ 6 7 a 9 0 I 2 J 4 , 6 7 a 9 Q 1 2 J 4 ~ 6

FEMUR/~ONE "ARROW
HYPERPLASIA..;
("ARROW), THROHBOSIS •.
(COSTOCIIO'WRAL JU~CTlO"), OSTEOSARCOM.

HAsnL CA'/ITV
EnTA~IS,

EXUDATE, FURULE~T,

OTHER
(HEDIASIINAL LYHPH NODE), CRYSTALLINE DEPOSITS.
(EPIDIDYMISI. ABSCESSCES).
(HEDIASTINAL LYMPH NODEI, PIGHENIAIION.
(BRONCHIAL LYMPH NODEli PIGMENTATION.
(BRONCHIAL LYHPH NODEI, CARCINOHA. SOUAHOUS
CEll, INVASIVE, ., '

I"EDIASTINAL LV"PH NODEl. INFlAMMATlONi GRA~ULOHATOUS.
(MEDIASTINAL LYMPH NODEI, NECROSIS. ,"
(BRONCHIAL LYMPH tIODEl, I~FLAHMTlON. GRANULOMATOUS.
(BRONCHIAL LYMPH NODE), CRYSTALLINE DEPOSITS.
(BRO~CHIAL LYMPH ~ODE), HEMORRHAGE.
(BRONCHIAL .LYMPH NODEI, CELLULAR INFILTRATION,. NOS.
(MEDIASTINAL LYMPH NODEI, CELLULAR INFILTRATION; ,NOS.
(HEDIASTIHAL LYHPH NODE), AOENOCARCIHOHA,'HETASTATIC.
(BRONCHIAL LYMPH ~ODEl, ADENOCARCHIOHA, METASTATIC.

(Xl NO SIGNIFICANT LESION RECOONIZED. . ,1M) HISSING
III INSUFFICIE~T TISSUE PRESENT IN SECTION IAI AUTOLYZED
(Nl NOI FRESENT IN SECTION, (-) NOT REllUIREII

IP) PRESENI Iltl MHllHAL. 12tl SLIGHT
(HI "ODERATE (HI SEI/ERE

i



I i I I I I
338U98

0000000
1 1 2 ~ 2 :! 2 2
8901234:;

.t. 1.' ..

CO-C~RCIIlOGENICJJY.Or FOUNDRY PARTICULATES
91llCA ~ND SILICA SAND sUDSTITUTES

--------------Gkour-16--MALES.
I
8
o
I
7

I I I 1 1
8 8 8 8 8
o 0 0 0 0

~ ~ 2 3
7 B "T ('l

f
I I I I 1 11 I
8 9 8 8 8 8 8 9
00000000
3 3 J 3 3 3 3 3
23~:;b789

I
3 S
o 0
4 ~

o 1

x X X X = X X X X = X = - = = X r X X
= = = = = 2t= It It 2t c

2t- = = - = = = = t=

N N N N N N N N N N N N N N N N N N N N N N N

X X X X X X X X X X X X X X X X 1. X X

X = = = = = = X X = X
~t~t~t= ~t4t2tJtlt2t= 2t~t= Jtltlt

HHIiMXHHH

X XX

'"....
r

'"
X

X

X

X

2.=

MM MM

X

X

M

X X

X

H ~

X X

X M

X

X
Jt=

H

X
H=

1.

x

x

X H H H

X

XXXXXXX

H

H X X X

H=

X X X X X X

X

X

X = X
~t= Jt=

X M

H H

2i~

M

X X

x X

A X

• X
H=

SUIl/SUP-CUTIS
EDEMA, SUBCUTAIlEOUS.
"YHRKERAIOSIS.

f1AMMRY Gl AND

THIGH MUSCLE ..
BEGEIIERATlON. ,. "
INFLAMMATION, CHRONIC.

SALIVARY GlAN~ • ,_.'
INFLAMMATIOIl, ACUIE.
ATROPHY, ACINAR. ,
CELLULAR INFILTRATION. NOS.
IIEMORRHAGE.

MANBIBULAR lykp" NODE
HYPERPLASIA, REIICULOENDOTHELIAL CELL.
CRYSTALLINE DEFOSIIS.
ECTASIA. SIIlUSOIDAL.

SCIATIC NERVE
THROMDOSIS, MEIlINGEAl

8F:A1l1
THROMBOSIS, ME"INGEAL.

['IlUIlARY
AMYLOIDOSIS. '.
CARCINOMA, snUAMOUS CELL, METASTATIC.

ADREtIALS
IIM1I.0IDOSIS.
ADENOMA, CORTICAL CELL.
ARTIFACTISI. ,
HYPERPLASIA, CORTICAL CELL.

THYHUS
ATROPHY.
PAPILLOMA. snUIIMOUS CELL.
tIYI'ERFLASIA.

STOHACH

(X) 110 SIGNIFltA"T LESION RECOGNIZ~~ .• IH' HiSSING
III INSUFFICIENT TISSUE FRESENT IN SECTION lA' AUTOLYZED
<Ill NOI FRESE"T IN SECIION " (-) NOT REOUIRED

IF) FFESE"T (It) "INIHAL . 12t' SLIGHT
(3t) MODEFAIE 14t) SEVERE



CO-CARCINO~ENICLiy ~~ fOUNDky FAkTICULATE~
SIL[CA AND ~ILICA SAND SUO~T[TUTES

GROUP 16 MALES

i I [ I I
B B B 8 8
o 0 0 0 (I
I I I 2 2
7 B 9 0 I

I I
B B
o 0
:2 2
2 J

[ 1
B B
o 0, ~

4 ~

[ 1
B B
o 0t ,

[11[111[1
B 8 B 8 8 8 B 8 8
o 0 0 0 0 0 0 0 0
2 2 J 3 J 3 3 3 3
8 ~ 0 I 234 5 6

1 I
8 8
o 0
J J
7 B

1 I 1
888
o 0 0
344
901

2+=

H=

A A X X X X X X A X X

I
'0

~A

p

A

H
2t

A

A

X c

P

H~

X X c

2t

H=

= p

A

P

F'

X

X

21=

x

X X M

X

:::\::

2'1=

x"
P

A X X A X A

P P P = P

x X ~ M X X A

A = X X A

c - - p _

H=

H=

X X

X

"X

A

A

P

A

M

A H

F'

X

M X

X X

A X X X X

p

H=

X X

p

X A X X X

X -X

A A

A II A

"A A

r

A Ax A

H i1 X

STOMACH (CONTINUED)

AMYlOn'OSIS.
CARCINOMA. SOUAMOUS CELL.
IIYHRFLASIA.
PM'IUOMA.
EDEMA, SUBMUCOSAL.

DUODENUH
SEROSITIS, ACUTE.

JEJUNUM,
tlEMATODIASI S.

CEC~~FLA"MhTiON' ACUtE.
INFLAMMAT[ON, CHRONIC.
tIEMA10DIASIS.
HEMORRHAGE. ',l.
INFLAMMAIION,;ACUTE AND CHRONIC.
EVEMA. SUBMUCOSAL.

ILEUM
ADEtIOCARCINOMA.

COLON/RECTUM
ItIFLAMMATIOtl, ACUTE.
SEROSITIS, ACUTE.
NEMATODIASIS., .
ADENOCARCINOMA, METASTATIC.
EDEMA. SUBMUCOSAL.
[[lEMA.

HESEtITERIC lTrlFH ,iurlr
HIPF.RPLASIA.
ADENOCARCINOMA, METASTATIC.
SARCOMA, NOS.

LARnlX
INFLAMHATION, ACUTE.
CAR~INOMA, SQUAMOUS CELL.
POLYP(S), EPTTHELIAL.
ItIFLAMHATION, CHRotHC.

xi NIL SIf,NIFICANT LESIOII RECO'GNIZEO ,; IHI MISSING
II INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUIOLYZED
N) NOT PRESENT IN SECIION , ,(-I NOT REQUIRED

IF') F"RESEtlT ( It) HINIMAL ' (2t) SLlmll
(311 MODERATE 14tl SEVERE



CO-CARCltll1UElIIClh·.OF FllUtI[lRY PARTICULATES
SILICA AtI[I SILICA S~H[I SU[lSIITUTES

--------------GRoJr-16--HAlES-------
lliill
888 B Ii 8
o 0 0 0 0 0
I I I 2 2 2
7 8 <;> 0 • "

1
B 8
(I 0
2 2
3 4

1 1 1 I
B 8 II 8
o 000
2 222
~ 6 7 8

I 1 1 1 ,I 1 1
B B B B 8 8 B
O'JOOOOO
2~,33JJJ

() 1 '2 3 4

1 I 1 1 1
8 a e e e
(I 0 000
3 J 341
6 7 <;> 0 1

2+= ~+
J+J+J.J.J.J.4.3+J+J+3+J+4.J+J+4IJ+414+~ 314131313+

4+=
. - = = = = = = = 2+= :. =_'~'~ = = = = 2+-

J+J+3+J+3+3+4+3+3+3+3+J+4+313+4+31414+= J+413+J+JI
J+= = = = = = = = = = = = = = = = = ~ = = = ~ =

;t~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ = ~ =
~ c 2+

F'

X Xx x x x x x x x x x x = n x = x x x x x
~ ~ ~ = = = = = = = = = = =

= = = F'
= = = =
2+=

X X I'X X X X X X X X X = H X = X X X X X =.x
2+= = = = = = = = = = = = 1+= = 2+= = = = ~ JI= 2+

~t!
H H " H X X X X H X X X X H X X H X I X H H tI X X ,

~

x x x x x x x x x x x x = x x x x x x
F'

y. - -

F'

F'

F'

He -

P

3+4131= 31= 2+= = 412+4+41= JIJ+= 3+J+2IJI=
P = F' = = P = P = = = = = = F' = P

F' = = = = = = = F'

F'

Jt=

LARYNX (CONTINUED)

HYHRPlASIA.
ItiFLAnnAIIOti. ACUTE AtI[I CHROtiIC.
CARCINOHA, NOS.

n:ACHEA "
CARCINOHA, SOUAnous CELL.
POLYP(SI, EPITHELIAL.
HYPERPLASIA., ,
[lYSPLASIA, HUCOSAL.

THYf:OIl' .
AHYLO IPOS IS.

PARATHYROID

ESOF'HArtUS
"OLY P(S), [T' IT HEll AL-

LUtiO l ~ROtlC~I-LEF~_
IHFLAnHAIION. ACUlf.
HYPERPLASIA, ALVEOLAR/~ROtiCHIOLAR.

rRYSTALLIHE DEPOSITS In [lISTAL AIRWAYS.
IHFLAtiHAIIOtl,INTERSIITIAL.
A~SCESS(ES).

InFLAHtiATIOti. DRAtiULOHATOUS.
AI'EI/OCARC INOM. • ,
CARCltiOHA, SOUAnous CELL.
LYHPHOHA. HALIDI/ANT; HISTIOCYTIC.
CARCltlOMA, A[lEtiOSOUAMOUS.
ADEl/OtiA. .
(HAIHSIEH ~ROtiCHUS), POLYPISI. EPITHELIAL.
(tiAINSTEti ~RONCHUS), CARCIHOHA, SOUAHOUS CELL.
IHFLAnHATIOti. PYODRAtiULOHATOUS.
INFLAHHATION. ACUTE AN[I CHROHIC.
SARCOHA, HISTIOCYTIC.
INFLAMMATION, ASPIRATIOti.

LUtiD l ~ROtlCHi'-APlCAl
IHFLAHHATIOH, ACUTE. •
HYPERPLASIA, ALVEOLAR/~ROtiCHIOLAR.

CRYSTALLINE OEPOSITS IN [lISIAL AIRWAYS.

IX) tlO SIDNIFICAHT LESION RECODtllZE[I , (~, HISSING
III INSUFFICIENT TISSUE PRESEHT IN SECTlllH (AI AUTOLYZED
(H) tlOT PRESEHT IH SECTIUN I (-) HOT REOUIRED

(P) PRESENT (It) nltllNAL (21) SLIGH1
(31) tlOPERAll (41) SEVERE



CO-CA~CINOGtNICiTY OF FOU~P.Y PA~TICULATES
SILICA ANb SILICA SA~D SUO~TITUTES

--------------~'~~;-i;--~~~~;-------------

I I 1 I I 1 1 I 1 1 I I I I I 1- I 1 I I 1 I I
8 8 8 8 8 8 888 0 8 8 8 8 B 8 8 8 8 8 8 8 8 E
o 0 0 0 0 0 0 0 0 000 000 0 0 0 0 0 0 000
I 122 2 2 222 2 2 2 3 J J J 3 J 3 3 3 J 4 4
890 I 2 3 4 ~ 6 789 0 I 2 3 456 7 B ·01

P
P

JI=

4t=
. ~ : = ~ ~ = ~ 2t= = = = = ~ = = 2t2t=

Jt31JtJIJtJt4tJtJtJtJ1J14IJIJf4fJf4141= Jf4f3fJfJf
Jf= = = = = = = = = = = = = = = = = = = = = = =

:':
I

'"

P

-: :H= 2t
3f4+3t3tJf

P

P

P

p

p
p

4f2t4t4t= jtJI- Jt3f2lJt=
P

4t2f= 4f= 31Jf= JfJt21J1=
P

pp

4+=

P

Jf4tJf= Jt= 2t=
P P

Jt= = = = ~ = = = = = = = = = =
= Jt4tJ1= J1= 21= = 41214141= jt31= J1J12131·
P-= = = = =

P
~ "" "" "" ~

= = = = = = = = = = = P
P = = = == = = = P

Jt=
P
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Jf=
= 3t4131= J1= 21=
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LUtlG , PRO~CHi-APlCitL tCO~T1NUEP)

INFLAMMAIION, INTERSTITIAL.
INFLAMMATIO~.·GRA~ULOMATOUS.

APEIIOCARCINONA.; .
CARCI~OMAI_ S~UAMOUS CELL.
LYMPHOMA, MALIGNANT, HISTIOCYTIC.
CARC I1IONA. AOftlllSnUAHOIIS.
AI'EtlONA. .,.
INFLAMMATIOtl, PYOORAtlULOMATOUS.
INFLAMMATION, ACUTEANP CNRONIC.
SARCOMA, HISTIOCYTIC;
INFLAMMATION. ASPIRATION.

LUtlO , O.OtlCHI~AZYG~~S
INFLAMMATION,; ACUTE.
HYPERPLASIA, ALUEOLAR/DROtlCHIOLAR.
CRYSTALLINE DEPOSITS IN DISTAL AI~WAYS.

INFLAMMATIO~, I~TERSTITIAL.
ADSCESStES). .
I~FLAMMATIO~, GRANULOMATOUS.
AlIEfIOCARCINOMA ;
CARCINOMA, SOUAMOUS CELL.
LYMPHOMA. MALIGNANT, HISTIOCYTIC.
APENOMA. . .
INFLAMMA110N, PYOGRANULOMATOUS.
INFLAMMA'IO~. ACUTE A~P CHRONIC.
NEOPLASMIS), NOS •.
SARCOMA, HISTIOCYTIC.
ItlFLAMMATION, ASPIRATION.

LUNG' OROtlCHI-PIAPHRAGMATIC
INFLA"~ATION. AC~TE.
fIYHRPLASIA. ALUEOLAR/DRONCIIIOLAR.
CRYSTALLINE PEPOSITS IN DISTAL AIRWAYS.
INFLAMMATION, ItlTERSTITIAL.
INFLAMMATION, GRAtlULOMATOUS.
ADENOCARCI~OMAi"
CARCINOMA, SQUAMDUS CELL.
LYMPHOMA, MALIGtlANT, HISTIOCYTIC.
CARCI~OMA, ADENosnUAMOUS.
APEfIOMA •
INFLAMMATION, PYOGRANULOMATOUS.

(X) ~O SIONIFICAtlT LESION RECOGNIiEP (MI MISSING
(I) INsurFICIENT TISSUE PRESENT 1M SECTION (AI AUTOLYZED
(Hl HOT PRESEHT IN SECTION " (-) NOT REDUIREO

tf') F'RESENT Cit) MINIMAL (21)' SLHiHI
(Jf) MOPERATE (11) SEVERE



co-cn~rINO~ENI~i~y OF FOUND~Y FAhTICUlATES
SILlcn AND SILICA SAN~ SU~STITUTES
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A
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LUNG & DRONCHI-DIAFHRAGMATIC (CONTINUED)

INFLAMMATION, ACUTE AND CHRONIC.
SARCOMA, HISTIOCYTIC.
rOLYIIS), DRONCHIOLAR.
INFLAMMATION, ASIIRATION.

LUNG &FRONCHI-CARDIAC
INFLAMMATION, ACUTE.
HYIERILASIA, ALVEOLAR/DRONCHIOLAR,
CRYSTALLINEDEIOSITS Itl DISTAL AIRWAYS.
INFI.AMMATION, INTERSTITIAL,
ltIFLMMATlON, GRAtlULOMATOUS.
A~ENOC/\RCINOMA·.. ,
CARCItIOMA ,SOUAMOUS CELL,
LYHIHOMA, MALIGNANT. HISTIOCYTIC.
CARCINOMA, ADENOSOUAMOUS.
METAIL/\SIA. FRONCHIOLAR. EFITHELIAL.
FI~ROSIS,

INFLAMM/\TION, rYOGRANULOMATOUS.
SARCOMA, HISTIOCYTIC.
INFLAMMATION, ASIIRAIION.

LIVER
AMYLOi['OSIS.
HYIERrLnSIA. ~ILE DUCT.
(LATERAL), HEMANGIOSAFCOMA.
HEMATOPOIESIS. EXTRAMEDULLARY.
LYMFHOMA, HALIONANT. HISTIOCYTIC.
CYST(S), ~ILlnRY.

IIECP.OSIS.
LEUKEMIA, .1105.
VACUOLATION, CTTOIL/\SMIC.
SARCOMA. HISTIOCYTIC.
HYF'EREMIA.

GAll~LA[IDER

SPLEEN
IIMYLOIDOSIS.
HEMATOPOIESIS.-EXTRAMEDULLnRY.
HTPERILASIA. REIICULOEHDOTHELIAL CELL.
HEr-ANGIOSARCOMA.

(X)
(II
Itll

.
NO ~IGNIFICANT LESION RECOGNIZEb ~
INSUFFICIENT TISSUE FRESENT IN SECTION
NOT rRESENT IN SECTION

III IRESENT (II) MINIHAL .
13t) HU~ERATF (4t)

1M) MISSING
IA) AUTOL Ylrv

,1-) NOT REnUIREO
I2t I SLIGHT

5EVERE
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CO-CA~CIHOGEHICliJ OF FOUHtiRJ.FARTICULATES
SILICA AN~ SILICA SAII~ SU~STITUrE5

------- -------~;iiii;; -Ir -"AI:fS"-' --- .._.. --- --
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x x x • • • x • • x • x • = • x = • x = x x

• •••••••••••••,=". Jt· =
Jt4t2t· ItJt· Jt· 2t2tJt· JtJt· ••• 2t·
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x Xx Xx x • x x x X y. X X X X X XX X X X X
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Jt·

9FLEEH (COHIINUE~)

G~ArlULOF'OI ES IS.

FAl'ICREAS
(,HYlOII'OSIS.
HYFE~PLASIA, ISLET CELL.
OLICTlS), CYSTIC. ',I ­

HETAFLASIA, EOSINOPHILIC.

HEART
~EGEHERATION. .
LYHPHOHA, HALIGNANT, HISTIOCYTIC.
EN~OCAR~IT IS.
THROHBOSIS.
AOENOCARCINOHA, HETASTATIC.

KI BNEYS
AHTlOJ['OSIS. -!."
BILATATION, TUBULA~.,

HYPE~CELLULARITY, OLOHERULAR.
NEF-HROFATHY, CIIRONIC.

URIHARY BLAOBER
INFLAHHATION, CHROHIC, PERICYSTIC.

HOSTATE
[IEGEHE~AT ION.
ATROPHY.

TESTES
BEGEHE~ATlOH.

AnOFHY.
[IEGENERATION, VASCULAR.

SEHINAL VESICLES
INfLAHHATIOH, CHRONIC, FERIABENAL.

STERNUH &RIB JUNCTION
~~~~:g~~: ~~~~~~~~:~.~ISTIOCYTJC,
lCOSTOCHONBRAG JUNCTION), OSTEOSARCOHA.
HYOSITIS, ACUTE ANO CHRONIC.

A x X H X X x x x x

\ I',

IX) 1I0,SIGIIIFICAIIT LESIOH RECOGNIZE~ _._ (H' HISSING
(1) It/SUFFICIENT TISSUE FRESEHT IN SECTION (AI AIITOLYZH
(II) IIOT PRESENT IN SECTIOII _. .1-1 NOT REOUIRE[I

IFI PRESENT ~It) HIHIHAL (2t) SLIGHT
IJt) MODERATE (~tl SEVERE



CO-CARCINOG£NICf;, OF fOUNDRY PARTICULATES
SILICA A"D SILICA SA»D su~sTiTUTES

GROUP 16 HALES

1.111 1111111111111111 I 1111
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HYPERPLASIA. . .
(HARROW), THROH~OSIS.

(COSTOCHONDRAL JUIIC / 1011), OSTEOSARCOKA.

NASAL cAV I TY
EHTAXIS. . .. ,
EXUDATE, PURULENT.

OTH~~EnAslINAi. LYHF'" 'WOE), CRYSTALLINE I'[POSITS:
<EPIDIDYMISI, A~SCESS(ESI.

(HEDIASTINAL LYHPH NODE), PIGHEN/ATION.
(BRONCHIAL LYHF'H IIODEI, FIGHE/ITAlION.
(~RONCHIAL LYMPH NOOE), CARCINOHA, SOUAMOUS
CEll. INIIASIVE. "", '

(/IEDIASTIIIAL LYHPH 1I0DE), IlIfLAMMATION, GRANULOHATOUS.
<ME1IIASIINAL LYMFH ,IIODE), NECROSIS. ,.,;.
(BRONCHIAL LYMF'H /IODE/, I/IFLAMMAlIOl/i GRANULOMAlOUS.
(BRONCHIAL LYHPH HODEl, CRYSTALLINE DEPOSITS.
(BRUNCHIAL LYHPN IIODEI, HEHORRHAGE. '. ,
(BRONCHIAL LY/tf"H.NODEIr CELLULAR INFlLlRATlON",IIOS.·
<MEVIASTI/tAL LYMFH IIUDEl, CELLULAR IltfILlRAllON, ·NOS.
(MEDIASTINAL LYHPH IIODE), ADENOCARCINOHA, METASTATiC.
(~RONCHIAL LYItPH /lODE), ADENOCARCINOMA, METASTATIC.
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IX I NO SIGNlrJCAN/ LESION RECOGNIZElo, ., IHI MISSiNG
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(N) NOT.FRESENI IN SECTION ", .; 1-) NOT REOUIREO
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[D-C~R[IHOGENicjTr,o~ FOU~~R1P~RTICUL~TES
SILIC~ ~ND SILIC~ SAND SUaSTITUTFS

-----------------------_._------------------
GROUF 17 HALES
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II1IGII HllSCLE X X X X X X X X X X X = X X X X XXX
['EGENERAT [ON. - - = = = = = = = = It=

SALlW,R:! HAIII' X X X X X X M X X X X X X X X X X X X X

"AII~18UL~R LYHFH HO~E = II XX X X H X XH X X II H X X X X X II H X X
ERYTHROCYTOSIS, SIHUSOI8AL. 2+= ::: = - - - - - - - - - - - - 3t
H1F'Ef:F'L~SIA.
ECTASI~. SINUSOI~AL.

'"SCIATIC NH~E X X X X X X X X X X X I X X X X X X X X I X I X X W

I
l:r, AHI X H X X X X X X X X X X X X X X X X X v v v v v v '"H[CROSIS.

GLIOSIS.
MLACl!, .
FI GHU'''' TION.

F'/1UITM:Y X II X X X X X X X X X X X MX X = X
OSI(Sl. = = = = = = = = = = = = = = = = 3t=
~'~CUOLAT ION.

A8RENALS, = X= X X X Yo X = = " = = II = = 0 X X A X • X X
AHYLOllIOsis. 3t o 4t= = = = 0 0 4t= 2t3t= 41= - .. 0 = = It=
HYPERFLASIA, CORIICAL CELL. = = ::: = ::: = ~ = 2+= 2+= ::: ~ = = 2+=
A8ENOIIA. CORTICAL CELL,
PIGMENTATION, GRANULAR.

THYMUS X X II II X X X X X M X H X I X X X H = M MX H =
AnOr'HY • - - - - - - - 2+:c =- H

STOMACII X X I X X Yo A X X A I X I ~ X X X X ~ X X A X =
PIGMENTATIOH, rbSTHORTEH. - - = -= ::: ::: ::: = ::: = - - - .. r
MINERALIZAIION, VASCULAR.
[DEMA. SU~MUCOSAL,

ULCEF: ~:;, .

ill NO SIGNIFICANT LESION RErOGNIZ(~ '. <HI HISSING
(II IIISIJFFlCIHn TISSUE f'F:ESHlI III SECTIoN (AI nUTOLllflo
(NI ~OT PRESENT IN SECTION . (-) NOT REOUIRE~

(f') PRESElll llti HINlMAL c:~t) SlIGHl
'31) MO~ER~IE (41) SEUE~E



ro-eA~CINOOENICITY"OF FOu~hRY PARTICULATES
SILICA AND SILIC~ SAND SUFSTIIUIES
----·-----G;;OU;-17--~ALES-------------
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[U-CARCINOGENICITY b FOU'lillRY PARTICULATES
~ILICA AN~ SILIC SANlI SUBSTITUTES

-----------------
Gf:Our' 7 HALES
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x X c X
1I~ 2t= ~
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PARAIHrROIll

lSOPHAGUS ,
I tHIG ! BF:OIICH I -LEF}

INFLAMMAIION, GRANUlOMAIUUS,
CRYSTALLINE DEPOSITS IN lIISTAL AIRUAYS.
INFLAHMATIeN, ACUTE ANlI CHRONIC.
ARTERIIIS. ACUTE ANlI CHRONIC.

! UNO i BRONCHI-APICAL
INFLAMMATION, GRANULOMATOUS.
CRYSTALLINE DEPOSITS IN [lISTAL AIRUAYS.
INFLAMMATION, ACUTE ANlI CHRONIC.
(,RTFF:IlIS, ACUTE Mill CI1I'ONn.

LUNG! SRCNCHI-AZYGOUS
IHFLAMMATION, GRANULOMATOUS,
CRYSTALLINE [lEPOSITS IN DISTAL AIRUAYS.
INFLAMMATION •• ACUTE AND CHRONIC.
ARTERITIS. ACUTE.ANO CHRONIC.

lIJIIQ i Bf:OtICHI-I'IAI'IlF;AQMATlC
mCLAlIUM IOII, GRAtIULOMATOIIS.
CRYSIALLINE DEPOSITS III [lIsTAL AIRWAYS.
INFLAMfll,TlOII, ACUTE MI[I CHRONIC.
ARTERITIS. ACUTE ANlI CHRONIC,

Ll!tIG ! BROHCHI-CARlII,)C
INFLAMMATION, GRANULOMATOUS,
CRYSIALLIIIE [IEPOSITS IN DISTAL AIRUAYS.
INFlAMt,A 11 ~Ih" Ar.UTE (,NlI CH~:ON T[,
ARTHITlS. ACUTE Mill CHRONIC.

ll'JEF:
(II'"(lOII'OSIS.
I!Hf:ons,

(X) ~o SIGNIFICAIIT LESIDH RECbG"IZE~ (tI) ~IS5ING
(II IHSUFFICIEHT TISSUE PRESENT TH Sf(TI~H C•• AUTOLYZlV
(Ni 11r1l n:E:iElir Itl SECTIIHI (-)- tlOT REOlIIRn,

'" rr:rSEtIT I It) 11ItHI11l1 , (2t) SLT GHT
(Jt) MO[lEF:IoIC (H) S.EIIEF:E



" ,
(~-CA~CINOGENICITY O~ FOUNU~Y PA~TTCULATE5

SILICR AND SILICA SAND SUFSIIIUTES

GROUP 17 MALES
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llVEF (~OUII~UE~)

~ARcrMn. RETICULUM CELL.
!LnTE~nL), SARCOMA, ~EIICULUH CELL.
IinE':E~H'., ,
CYS1(~), ~ILIARY;

!LATE~AL LOFEI, CISltS), FILInRY.
HISTIOCYIUSIS. SINUSOIDAL.

Ij{,llFLAl,'i'ER
nwrLO I1'05 I5.
rnnLLOM!,.

SF'LEEN
(,M'(LOIl'OSIS.
DILATATION. SIN~50IDAL.

F'AtICF:EAS
METAPLASIA. EUSINOPHILIC.
['EGENEF:ATlON. H(XOMnIOUS.

~EAR' r
I HF:OMBOSI S.
INFLAMMATION. ACUTE.
MINEPALIIATION.,
nRTERITIS. ACUTE.,
MINE~nLIlnTION. nRIERlnL.

I,Il'NEYS
~MYlOIl·OSIS.

HEPHROPATHYI CHRONIC.
MIII Er:(,L I ZM IOI!.
CnSIIS), CELLULAR.

U~INnRY FLADDER, ,
MItIEF:AllZMIOtl. HIlHEl IAL.

FROSH.IE ,
INFLAMMATION. ncblE.
INFAPCTIS), nCUTE.

TESTES
HEPIIF:or'nTHI, CHf:Otl IC.

IX) 110 SIGNIFICAtlT LESION RECOGNIZED (/1) HISSTNG
II) IN'31IrfICIENT TISSUE H:ESElI1 IN SECTION IA) (,UIOLHEr'
I:/) IWT F'!:E::ElIT IN SEClloN, 1-) llOT f:EOUIRED

': p' i "HSLNI [It) MIll! MAL [;20 Sl1 GHT
!Jtl MO~ERAIE 1411 SEVERr



CO [ARCIHOGEHi~ITYOF FOUHDRY PARTICULATES
SILICA AND SILI~~ SAND SU~STIIUTES

GROU;-17'-HAlES----------
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IHFLAMMATIOH, PYOGRA"ULO"ATOUS.

LUNG I BRONCHI-AZYGOUS
CARCINOMA, SOUAMOUS CELL.
CRYSTALLINE PEPOSITS IN PISTAL AIR~AYS.

APEIIOCARCIHOMA.
IHFLAMMAIIOH, ACUTE.c
PHEUMOHIA, ASPIRAIION.
CARCINOMA, APENOSOUAMOUS.
APEtlOIfA ,
IHFLAMMAIION, ACUTE,AND CHRONIC.
IHFLAMMATION, GRAHULDMATD~S.
INFLAMMATION, F'YOGRANULOHATOUS.
ADE"OCARCIHOMA, METASTATIC.
FETALIZATION OF ALVEOLAR LININO CELLS.

LUHG I 9~OllCHi-DIAPH~AGMATIC
HEMORRHAGE. •
CARCIHOMA.,SOUAMOUS CELL.
CRYSTALLIHE PEPOSltS IH DISTAL AIRWAYS,
POLYPCSI'.EPITHELIAL.
ADENOC{,RC INOMA ~ , '
IHFLAMMATIOH, ACUTE •.
pNEUMONIA, ASPIRATION,
HYPERPLASIA, ALVEOLAR/8RONCHIOLAR.
CARCINOMA, ADENOSOUAMOUS.
CARCI"OID.
APENOHA. .
INFLAMMATIOII, ACUTE A"P CHRONIC.
INFLAMMATION, GRAHULOMATOUS.
INFLAMMAT ION" f'YOGRAllULOMATOUS.
HYPERPLASIA, 8RONCHIOLAR, EPITHELIAL.

LU"G I 8ROHCHI-CARPIAC
CARCINOMA, SQUAHOUS CELL.
CRYSTALLINE OEPOSITS IN OISTAL AIRWAYS,
APENOCARCINO"A ••;~
ItIFLAMMT 101"" ACUTE._
pNEU"ONJ A,ASPIRATION.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR,

IX) NO SIGNIFICANT LESION RHOGNIZE'D • (H'I HISSING
III IHSUFFICIEHT TISSUE PRESEHT IN StCTION IAI AUtOLYZED
IN) NOI H:ESENT IN SECTlO" . ,,, 1-) NOI REQUIRED

IP) PRESEIfI Iitl MINIMAL .. J~£) SLIGH!
13tl MUDERATE 14tl SEVERE



[O-CARCINOGENICiTit. OF FOU/I[rF:Y,. PART:!CULAIES
SILICA AND SILICA SA~D SUDSTITUTES

------------------------------------------
GROUI' 19 MUS
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lUNG 1 BRONCHI-CARDIAC (CONTINUEDI

CARCINOMA, ADENOSOUAMOUS.
INFLAMMAIIO/I. ACUTE AUD CHRONIC.
INFLAMMATION, BRANULOMATOUS.
INFLAMIIATJON, PYOGRAUULOMATOUS.
HYPERPLASIA. DRONCHIOLAR, EPITHELIAL.

LIVER
/IECROSIS.
THROMDOSIS;
CYST(S), BILIARY.
GRANULOPOIESIS.
AMYLO\l'OSIS.
CYTOPLASMIC RAREFACTIOUISI.
PIGMENTATION, HEPATOCYTIC, CYTOPLASMIC.
VACUOLATION, CYTOPLASMIC.
SARCOMA, HISTIOCYTIC.
HYPEREMTA.

GALULADII[R
IIYPERPLASIA.

SHEEN ., '
HYPERpLASIA, RETICULOENDOTHELIAL CELL.
HEMATOPOIESIS, EXTRAMEDULLARy.
AMYLOIDOSIS.

PANCREAS I.
HYPERPLASIA, ISLET CELL.

HEART
DEGENERATION.
THROMBOSiS.
ADEImCARCINOMA, IIlVASIVE.
AMYLOIDOSIS. '
ADENOCARCINOMA, METASTATIC.
MINERALIZAT10N, ARTERIAL.
(AORTAl, MINERALIZATION.
CARCINOMA, SOUAMOUS CELL, METASTATIC.

KIDNEYS
NECRUSIS, TUBULAR.

~c'\

(X) NO SIGNIFICANT LESION RECOGNIZED (M) MISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION (AI AUTOLYZED
(N) N01 PRESEUT IN SECTION ~ I-I NOT REOUIRED

(F') f'F:ESENT (It I MINIMAL (2H SUiIHT
(3tl MODERAIE (4t) SEVERE



CO-CARCINOBENICITY OF FOUHURY PAR11CULATES
SILICA A"U SILicA SA"U SU~STITUTES

--------------riRbup-IB--MAL[~------
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nit=
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3t=
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3t=

X X A X XX X
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X
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- -
X X XX
::: ::: = ::'
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=
X = X X

21= 2t=

x X X X X A I A X X

X X X X X X X H = X
, 21=

=,X X X X X X A = X
3.=

~IPNEYS (CO"TI~UEDi

ATROPHY.
NEPHROPATHY, CHRO"IC.,
IIUR05IS, CORTICAL CELL.
IlI1YLOIUOSIS.
PELVIC INFLAI1I1ATION, ACUTE.
PILATATION, TUBULAR.
HlFARCTI 51. '_
CYST<SI, TUPULAR.
CARCINOI1A, SOUAI10US CELL, I1ETASTATIC.

URItlAR'( SlAj,bER

PROST/HE: .
ltIFLAHMATlON', ACUTE A"P CHRONIC.

TESTES ;
PEBElIERATI ON.
IlTROF'HY.

SEI1INAL VESICLES
INFLAMMAIION, ACUTE.

STERNUM i RIP JUNCTION,
HYPERPLASIA, BRANUlOCYTIC.
HYPERPLASIA, HYELOIU. ,
PECREASED HARROW CELLULARIYY.

FEHUR/SONE HARROW
HYPERPLASIA, GRANULOCYTIC.
HYPERPLASIA, HYELOID.
DECREASED HARROW CELLULARITY.

NASAL CAVI n,_
EXUPATE, PURULENT.
INFLA""AIION, ACUIE.

OTHER ;' , ; ,
(AXILLARY,LYI1PH NODEI, CRYSTALLINE PErOSITS.
(SRONCHIAL UHF'H NODEl, ADEHOCARCINOHA, HETASTATIC.
(JAW), CARCINOI1A. SQUAMOUS CELL.

(Xl
(1)
INI

NO SIGNIFICANT LESIUN REciIGNIZE6. ",- 'iHi "15SINB
'NSUFFICIENT TISSUE PRESENT IN SECTION (A) AUTOLYZED
NOT PRESENT IN SECTION, (, ,<-) NOI RHlUI REl'

(PI PRESENr ClllI1INIHAL, (2tl,SllBHI
(311 HOPERATE (~.I SEVERE



Co-CARCINODENICITY OF FOUNDRY PARTICULATES
SILICA AND SiLICA SAND SUFSTiTUTES

DROUF' 18 HAI'ES
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XXHXXXX
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2HI=

It=

x x X H

SI\lN/SUPCUlIS
NYFER~ERATOSIS. ,
INFLAHHATION, CHRONIC.
EDEHA, SUFCUTAtlEOUS.
DERHATITIS, ULCERATIVE. NECROTIC.

MAHMARY OLAND

TltlDN HUSCLE
DEDENERAlION.

SALIVARY OLANO

HAtlDIPULAR LYHPH HOPE
HYF'ERF'LASlA •

SCIATIC IIHVE

DRAIN

PITUITARY
ARTIFACT(S).

A[IREIIALS

~~~r.g~~~·CORTItAl CEl~.
HYPERPLASIA. rORTICAL CELL.
AHYLo1ll0SIS. .
PHEoCHRoHOCYTOHA.
HYPEREHIA,_ ; ,
DILATATION, SINUSOIDAL.

THYHUS
ATRPPHY.
SARCOMA, NOS. , '
ADEHOCARCIHOHA,.HETASTATIC.
HYFERF'LASIA. ADErIOHATOUS.

STOHACH
IIEHORRHAOE.
HYfERHAS IA.
PAfILLOHA.

. "'".:h." " _"
IX) 110 SIGNIFICANT LESIOH RECoGNlZEP, ,,. (HI HISSINll
II) IIISUFFICIENT TISSUE FRESEHT IH SECTIoH IA) AUTOLYZED
IHI NOT PRESENT INSECTIOH , (-, NOT REOUIRED

(f) F'RESENT (U' IIINIHAL, 12t),SlIOHT
(lH H[I(IERAH (4t) SHERE
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CO-CARCltlOGUllCITY OF FOUIWRY PARTICULATES
SILICA AtlD SILICA SAND sU~5i1TUilS
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STOMACH (CONTINUED)

EPEMA, SU~HUCOSAl.

HYPERPLASIA, SOUAHOUS.
UlCER~SI. >

PIGHEtlTATION, POSTHORTEH.

PUOHtlUH
INFlAHMATION, CHRONIC.

JEJUtlUH ,
IHFlnHHATION, CHROHIC.

CECUH
HEHORRHAGE., , ,'-
ItlFlAHHATIOtl, ACUTE.
ItlFlAHHATIOH, ACUTE AND CHROHIC.
ItlFLAHHATIOtl, CHROHIC.
NEHATODIASIS. ,
CYSTIC HYPERPLASIA, CRYPT EPITHELIUH.

ILEUH
INFLAHMATION, CHRONIC.
NEHATODIASIS.

COLON/RECTUH ,
tlECROSIS, MUCOSAL •.
INFLAMHATION. CH~OtltC.

~~~~IgDA~tl~Pl~SIA' CRYPT EPITHELIUH.

MESENTERIC LiMPH ~ovt
HYf'ERHASIA.

LARYNX
CARCltlOHA, SOUAHOUS CEll.
IIYPERPlASIA.
POLYP(S), EPITHELIAL.
INFLAMMATIOH, ACUTE.
ItlFLAMHATION. CHROtlIC.
HYPERPLASIA. GLAIIPUlAR.

TRACHEA

, \:!:,. .
(Xl NO SIGtllFICltllT lESION RECOGHIZE~ ,1M) HISSING
(I' ItlSUFFICIENT TTSSUE P~ESENT IN SECTION (A) AUTOLYZEP
(H) 1I0T PRESEIIT IN SECTION .. " ,(-) NOT REOUIREP

(P) FRESENT (It' HINIMAl ,.(2i).SLIGHT
(3i' MODERATE (4i) SEVERE



CO-CARCINOOE~ICiif;OF FOUNDRY PAilicULATES
SILICA AIID SILICA SAI([I SU~STlTUTES

--------------OROUP-IO--HA(ES-------------
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1+=

3t=

1+'

21=
P
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TRACHEA (CONTINUED'
CARCINOHA, !mUA'tiouS CEIL.
HYfERPLASIA;
POLYPIS), EPITHELIAL.
NEOPLASM(SI, liDS.
CARCINOMA, ADENOSOUAMOUS.

THYROID
CYST<S),FOLLICULAR.
AHYLOIDOSIS. ~ ,
CARCINOHA. FOLLICULAR CELL.

PARATHYROili

ESOPHAOUS
CARC IIIOMI\, S~UAMOUS CELL.

LUNG t BRONCHI-LEFT
CARCINOMA. S~UAMOUS CELL.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
ADEHOCARCltIOMA. '
INFl,MnATlOII. ACUTE.
PtlEUIfOllIA, ASP IRAT ION.
CARCINOHA, ADENOSOUAHOUS. ' ,
<MAINSTEH·8RONCHUS), CARCINOMA, A8ENOSOUAHGUS,
INFlAHMATION. ACUIE AND CHRONIC.
lIIFlMHAT ION, ORAIIULOHATOUS.
SARCOMA. NOS. ,0' '

INFLAMMATION, PYOORAMULOMATOUS.
ADEtlOCARCINOMA, METASTATIC.
HTALlIArIlJ/I Of, ALVEOLAR LINING CELLS.
METAPLASIA. ALVEOLAR.

"
LUND t 8RONCHI-APICAL

CARCINOMA, ,S~UAMOUS CELL.
CRYSTALLINE DEpOSITS IN DISTAL AIRUAYS.
INFLAHMAT 1011, ACUTE'. ,;
PIIEUNOIIlIl; ASPIRAflON.
HYI'ERPlASIA, ALVEOLAR/DRONCHIOLAR.
CARCIIIOHA, AOENOSOUAHOUS.
ADENOMA. Fe
INFLAHHATION. ACUTE AIIO CHRONIC.

. .~~ ..
(Xl NO ,SIGNIFICANT LESION RECOONIZEO tH) NISSING
III U1SUFFICIENT TISSUE PRESENI IN SECT/lffl (AI AUTOLYZED
tNl NOTfRESENT IN SECTION ,., .(-) NO.1 RFOUIRH

Ifl PRESENT (Ill HINIHAL 12t) SLIGHT
Ilt) HUDFRhTE ~4t} SEVERE



CO-CARC INOGENI CITY., OF FOUIIDRY PARTICULATES
SILICA AIHt SILicA SAN II SUBSTnUTES
------------------~------------
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LUNG I BRONCHI-APicAL t~ONTIHUEDI
INFl.AHHATION. GRANULOHATOUS.
INFLAHHATION. PYOORANUIOHATOUS.

lUNG I BROHCHI-AZYGOUS = = = = = = = = = = = = x = : X
CARCIHOHA. SOUAHOUS CEIL. = = = = ~ = = = = = = = = = : : = C': ? I' I'
CRYSTAllINE. DEPOSITS IN DISIAI AIRWAYS. = = Zllflflflf2flllflflt= ltlt= Itlt: Ifllll= If It
A"ENOCARCINOHA. : : : = : = = : = = = I' = = = = = = = = = : p
INFIAHHATION, ACUTE. = = = = = = = = 3f=
PNEUHONIA, ASPIRATION. = = = = = = = = = =
CARCINOHA' AOENOSOUAHOUS. = I' = = = = = = = = = = = = = = = I' P
ADENOMA.
INFIAHHATION, ACUTE AN" CHRONIC.
INFIAHHAIION, ORANUIOHATOUS. = = = If= = = = = = = = = = = = = = = = = = = ~

INFLAHHATlON, PYOGRANULOIIATOUS. = = = = = = = = = = = = = = = = = = = = = 0
AOEllOCARClHOHA, HETASTATIC. P = = = = P = = = = = = = = = = = = = = = = = = ~
FETALIZATION OF ALVEOLAR LININO CElLS. = = = = = H= = = = = = = = = = J,

LUND &BRONCHI-DIAPHRAOHATIC = = ~ = = = = = = = = = x = : X = = = =
HEHORRHAGE. = = ~ = = = = = = = = = = = = = = = 41=
CARCINOHA. SOUAHOUS CELL. = = P ~.= = = = = = = = = = = = = =.= = I' = P
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS; = = ZflfllllZtlflfltltlt= lflf= Itll= Itllll= IIII
POLYP(SI •• EPITHEIIAL. = = = = = = = = = = I' = = = = = =
ADENOCARCINOM. .. P = = = = = = = = = = = = = = = F'
INFLAIIHATIOH. ACUTE., = = = = = = = = 31=
PNEUHONIA, ,ASPIRATION.
HYPERPLASIA, ALVEOLAR/8RONCHIOLAR.
CARCINOIIA, ADENOSOUAIIOUS. = P
CARCINOID.
ADEHOHA. _
INFIAIIIIATION, ACUTE AND CHRONIC.
INFLAHIIATION. GRANULOIIATOUS.
INFIANIIATION. PYOORAHUlOHATOUS.
HYPERPLASIA. BRONCHIOLAR, EPITHELIAL. = = = = If=

LUNG &BRONCHi-CARDIAC = - - -
CARCINOHA, SOUAHOUSCELL, = ,= = = = = = = = = = = = = , ,I' =
CRYSTALLINE· DEPOSITS IN DISTAL AIRWAYS. Ilf Iltlt tllilltlt= 2111= Itll= Itlt2t~ Itlt
ADENDCARCINOHA.. = I' = = = = = = = = I' = = = = = = P
IlIFlAHIlATION, ACUTE i- = = = H=
PNEUIIONIA, ASPIRATION.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.

(XI NO SIGNIFICANT lESION RECOGNIZED (HI HISSING ..
(II INSUFFICIENT TISSUE PRESENT IH SECTION IAIAUTOIYZED
(HI NOT,PRESENI IN SECTION , I . (-I,NOT REQUIRED

(PI PRESENI Ilfl HIHIIIAI! 1211 SIIGHI
(3f. IIODERATE (4ft SEVERE



CO-CARCINOGENltITY,'Or roJnDRY PARTICULATES
SILICA AND SILICA SAND SUBSTITUTES

--------------~~~~;-r~--~;[~~-------------

1111111111111111111111111
e e e e e eBB B Bee e Bee e Bee 8 8 e e e
1111111111111111111111111
J j J 222 2 2 2 222 2 J J J 1 J J ] 3 J 3 4 4
7 e ~ 0 1 234 5 6 7 e q 0 1 2 3 4 5 6 7 8 9 Q 1

LUNG I BRONCHI-CARDIAC (CONTINUED)

CARCINOMA, ADENOSOUAHOUS.
INFLAMMAIION, ACUTE AHD CNRONIC.
INFLAMMATION, GRANULOHATOUS.
INFLAMMATION, P'OGRANULOHATOUS.
HYPERPLASIA. BRONCHIOLAR, EPITHELIAL.

LIVER
NECRUSIS.
THROMBOSIS.
C'SI(SI, BILIARY.
GRAtlULOF'O IES IS.
AHYLOIDOSIS. ,
CYTOPLASMIC RAREFACIIOIICSI.
PIGM[NTAlION~ HEPATOCYTIC, CYTOPlASh1C.
VACUOLATION, CYlOPLASMIC.
SARCOMA, HISTIOCYlIC.
HYPERElfIA.

GALLFlAD[IER ,
HYPERPLASIA.

SPLEEN ",
HYPERPLASIA, RETicULOUlDOTHElIAL CElL.
HElfATOPOIESIS, EXTRAMEDULLARY.
AMYLOIDOSIS.

PANCREAS '_ ,
HYPERPLASIA, ISLET CEIL.

HEART
['EOENERATION.
lHROMBOSIS.
ADEtIOCARCINOHA. WVASII/E.
ANYlOlDOSIS.
ADENOCARCINOMA, METASTATIC.
MINERALIZATIOM, ARTERIAL.
(AORIA), MINERALIZATION.
CARCINOMA. SOUAMOUS CELL, METASTAlIC.

KIDNEYS , , ,
NECROSIS. IUBULAR.

lX' ~O SIGNIFICAMT LESION RECOGNliEP • _ (h) ~ISSIMG
(e)) INSUffiCIENT IISSUE HESENT IN SECTION (A) AUTOLYZED
011 !IOT PRESEtIT IN SHIION '-, , ,,,(-I,IIOT REUUIRED

IF') PRESENT Cit) MINltlAl '-, (2t) SLIGHT
(3tl MODERATE (4tl SEVERE
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~lnNEYS (~ONTINUin;

AlROPHY. ,.,
NEPHROF'ATHY, CHRONIC.
NECROSIS, CORTICAL CELL.
AHYLOlnOSIS.
FELVIC INFLAMMATION, ACUTE.
DILATATION, TUBULAR.
ItlFARCTl S) .
CYST( S" TUBULAR."
CARCINOMA, SOUAMOUS CELL, MET~STATIC.

URINARY ~LADDER

PROSTATE. ,In
INFLAMHATION, ACUTE ANn CHRONIC.

TESTES,
OEGENERA 11 ON.
ATROFHY.

SEHINAL VESICLES
INFLAMMATION, ACUTE.

STERNUH &RID JUNCTION
HYFERFLASIA, ORANULOCYTIC,
HYF~RFLASIA, MYELOID.
nECREASEO MARROW CELLULARITY.

FEHUR/DONE MARROW·, '
HYFERFLASIA, ORANULOCYTIC.
HYFERFLASIA, HYELOIO.
DECREASED MARROW CELLULARITY.

flASAL CAVITY , ,
EXUOAIE,.FURULENT.
INFLAHMATION, ACUTE.
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X = X X X X X = X X = = = = = A X X X A X
2t= = = = = 2t= = 2f3f212+= = = = = = = - ~ " -
= = = ::: : ::: = =
= = = = = = = = ~

= = = = = 31=

A A X A A A X X X X A X MA A A AA X A A

LUNG E FRONrHI-LEFt (CONTINUED)

OSTEOSARCOMA, M[I~SfATIC.
HYPERPLASIA, ALVEOLAR/FRONCHIOLAR.

LUNG E ~RONCHI-APICAL

CRYSTALLINE ~EPOSITS IN ~ISTAL AIRIIAIS.
IIEMO~:r.HAGE •
INFLAMMATION, ACUTE AN~ CHRONIC.
INFLAMMATION, GRANULOMATOUS.
OSTEOSARCOMA, METASTATIC.
HYPERPLASIA. ALVEOLAR/~RONCHIOLAR.

LU~G I ~RONCHI-AZYGOUS

CRYSTALLINE ~EPOSITS IN OISTAL AIRWAIS.
IIEMORRHAGE. , _ .
IIiFLAMMAllON, ACUTE ANI' CHRONIC,
lIIFLAMIlA TlOII, GRAIIULOHATOUS.
OSTEOSARCOHA, METASTATIC,

LUIIG I RRotICHI-~IAF'HRAGMATIC

CRYSTALLINE ~EPOSITS IN DISTAL AIRWAYS.
HEMORRHAGE,
INFLAMMATIOM. ACUTE AND CHRONIC.
INFLAMMATION, GRANULOMATOUS.
OSTEOSARCOMA, METASTATIC,
IflSTlOCYTOSIS.

LUNG I ~RONCIlI-cAROIAC
CRYSTALLINE OEPOSITS Iff OISIAL AlRIIAYS.
HEMORP.MAGE.
INFLAHMAIION, ACUTE. AND CHRONIC.
INFLAMMATION, GRANULOMATOUS.
OSTEOSARCOMA, METASTATIC.

L!'JEr.
AMYlOllIOSIS, ,
HYPERPLASIA,RILE·DUCT.
lIIFLAMMATlON, GF:AIIUlOHATOUS.
(LATERAl!, NO SIGNIFICANT LESION RHOOlHZU.
CYST(S', RILIAR¥.

fALL RLIIlI[IEP.

If=

If=

21 0 2f=

2+= 2t=

(X, ~ri SIGNIfICANI LESION RECOGNIZE.,. . (Ilj IlISdING
(II I"S~FrICIENT TISSUE PRESENT IN SECTION tA) AUTOLYZED
00 11I1T PRESEtlT IN SECTION .', 1-) II0T REOUIR[[I

(I') F'RESENI (If) "INIHAL (2fl SLIGHT
( 3t J ""I'ERATE (4t) ';EVERE



CO-CA~CINOGENJ[ITY. OF fOUNORY i'ARlicu'LATES
SILICA A"D SILICA SAHD SUDSTltUTES

GROUP i9 MALES

1111111
8 8 8 8 8 8 8
1111111
6667777
7 8 9 0 1 2 3

I I I I I I 1
8 8 8 8 8 8 8
1111111
7 7 7 7 7 7 8
4567890

1 1
8 B
1 1
8 8
1 2

1
8 8 8 8
I I I I
8 888
3 4 5 6

I I I I I
8 8 B B B
I I I I 1
8 8 B 9 9
7 8 901

, \

GALL[lLAOOE~ (CONTI"UEO'

CHoLEUm (S) ,

SPLEEN A • X A A X X X X X •• X • X A X X X A
AMYLOIDOSIS. • 2t•••••••• 4+2t. 2+'
NECROSIS. • •••• = • = • = ••••

PAHCREAS ~ X X A II X X X X X • X X II ~ A X X X II X X
AMYLOIDOSIS. . ••••••• = •• 2+'
METAPLASIA, EOSIHoPHILIC.

HEART " .. " X X X A X X X X X X X X • X = X X X X X X X X • X
I"FLAMMATION. CHROniC. • •••••••••••••••
THROMooSIS, •••••••••••• 3+. 3+'
OEGENERATIoN. - - - - •••••••••••••••••• , ••
MJNE~ALlZAT1oN' • • • • • • • • • • • • • • • • • • • • • • • • • <"'I

~ IIl11ns II • X A II X ••• X •••• X X x X X X • X X • X ;::;
AMYlOIDOSIS, • )+•••• 2t3t•• 4t3+3+3t· • •• • It•• = • I
NEPH~OPATHY I CHRONIC, •••••••• 2+· ••• = • • • • • • • • • • • -0
ATROPHY. • •••••••••••••••• ~ ••••• 3+=

URINARY DLAOOER I XX II A A X X X X X X X A A A X A X A X X X X X
HEMoF:RHAGE. • = • • • = • • • • • • • • =

PROS rArE X KX " HX X X X X X " X " i X X X X X X X
TEsrES ", , x ••• X X X ••••• X • X X X X X X • X

INFLA"NATIOM, ACUTE. • ••••••• = ••••••
OEGENERATloN. • ',' •••••••••• 2+'
ATROPHY. , • 3t. 3+••• 2+2t2t3+3+. = • = •••• 3+' • 2+'
(LEFTI"HEHoRRHAGE, INTERSTITIAL. • • 2+' = = = ••••• = ••• = • = _ _ __
SPERMATOGENIC ARREST, ••••• =•• == =••• = =====••• = r

SEMINAL VESICLES '.' X 'X X II A X X X X X X X X X X X X X X X X X X
INFLAMMATloH, ACUTE.

SHRNUM I no JUNO ION x X X A X X X X X X X X X X X X X X X X X
(MASSI. OSTEOSARCOMA,

FEMUR/BONE M'AF:Roll I I X A X X X X X X X X X X X X X X X X X I X X X

t/ASAL CAVIlY X.X X A X X X X X X X • X • X X X X X A X X

(X) no SIGt/IFICANT LESIO" RECOGHlzti· , Ii) NisdiNG
(I) INSUFfICIENT TISSUE PRESEnT IN SECTION (AI AUTOLYZED
(H) NOT prESENT I" SECTION,. (-) NOT REDUIRED

(PI PRESENT lIt) HININAL , (2+) SLIGHT
13+) HOOERATE (4tl SEVERE

~,



CO-CARCINOGENICITY or rOutiDRY. PARTiCU'LATES
SILICA AND SILICA SAND SU~STITUTES

--------------6Rour-19--HALEs-------------

NASAL CAV1TY (CONTINUED)

INFLAHHATIDN. ACOTE.
EXUhATE, PUkULENT.

OTHEr: , . ' ,,'
IHEOIASTIt'AL LYHfH NODE), ItlFlAHMTlON, ORAtlULOMATOUS.
IHE\lIASTIN(,L LYHF'H NOl'E', CRYSTAlliNE DEPOSITS;

1 1 1 1
8 8 Ii 8.
1 1 1 1
666 7
7 8 9 0

11111111111111111111

rr r ~ r r r r r r r r r ~ ~ r r r r r
7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 9 9
234 S 6 7 890 I 2 3 4 S 6 7 8 901

1+=
P = 2+=

IX) 'NO SII3NlflCAln LESION RECOGNIZEb, , IHI HISS1NG
I l) INSUFF ICIENT TISSUE F'RESENT IN SECTION (AI AUTOLYZED
\II) IIOT F'RESEIIT IN SECT ION '~-, ,( -I NOT REIlUIRED

IF') PRESENT (It I HINIHAL .. ,.12+1' SLIGHT
13+' HIIDERATE 14+' SEVERE

"".-.
""I
-0



CO-CARCINOGENiCiTY OF FOUNDRY PARTICULAIES
SIL[CA A~O SILICA SANP SUBSI11UTES

GROUP 20 MALES

I I I I 1
B B B B B
1 1 1 [ 1
? ? ? ? ?
2 3 4 :; 6

I 1 1 1 1 I
8 B 8 B B B
111222
???OOO
7 lJ 901 2

[ 1
8 8

a: 2 :2
000
3 ~ :;

[ 1
8 8
2 2
o 0
6 7

[ 1
B 8
2 2
o 0
8 ?

[ 1
8 8

i t
o I

I 1
8 8
2 2
1 I

3

I 1 I
888
2 2 2
I I I
4 :; 6

. "N H H H N H H N N N N N N N N N H X H H N If H H H

X X X X X X X X X X X X X X X X X X X X X X X

M M M M H M H X H

XXXI1XXXI1

XXXXXXXX
3t=

X A

X X A X X X

lI'"l
0-<

N
I

\D

A

A A

It A

x

H X X A 11

x x x

A

x x x X

11 X X

2+=

x X A

X = 11 X
4t2t= H=

X I X

A A it

X
3ilt=

X A

H

x x

2t=

H=

M

x
x x x x

It X

A X A

A

x

x

11 11 X

j( X X X

x x x

A X XA

x
x

x x x x

x x x = x x x X
2t=

P
X A X A X X X X X

x
X

A X X X MM

A 11 X XliII

A = X
2+~

A A

XXXNMX

X Xx x x x

2.~

it 11

II

CELL.

!' .

S~I~/SUBCUTIS ,
INFLAHMAI[O~, ACUTE.
I,CAR'J(,SIS.

MAMMARY OLAtlP

1111 OH MUSCLE

SALIVARY OLAHo

MAHII[PULAR LYMPH HOllE
HYPEHMI/\.
[OEI1A, ~ER[APENAL.

SCIATIC nERVE

PRA[H
MENINGIIIS. ACUTE.
MALACIA.

Pl1UITARY

AllRENALS
AMYLOIOOSIS. .
BASOfHILIA, CORTICAL CELL.
HYPERPLASIA, CORTICAL CELL.
(MASScAPRENALI, CARCINOMA, CORTICAL
NEOPLASMIS>, NOS.

THYMUS
ATROPHY.
INFLAMMAIION. ACUTE.

STOMC"
"Yf'ERf'LASIA.
PAPILLOMA.

[IUO[,[NUM
INFLAMNAT[ON, C"RONIC.

JEJUNUM , .
INFLANMA1[ON, CHRONiC.

(X) NO S[GNIFICANI LESION RECOGNi~[D, (HI KISSING
(I) INSUFFICIENT T[SSUE FRESENT IN SECTION (AI AUTOLYZED
CN> NOT F'RESENT IN SECTION . ", .. (--) HOT REOUIREP

'.r> FRESENT ([H I1[HII1AL (2U SLIGHT
<311 HOlIERltTE CH> SEVERE



CO-CARCINOUElIICITY, OF FOUIIDRY P'ARlICULATES
SiLICA AIID slLicA SAND SU~ST'TUTES

- --- --- - ------ - - -_:':'-- - -- -- -- -- -- -- - -- -- ----
CROUP 20 MALES

I I 1 I 1
8 8 8 8 8
1 1 1 I 1
9 9 9 9 9
2 3 4 5 6

I I
8 8
I 1
9 9
7 8

I 1 I 1 I 1 I I
88888888
I 222 222
90000000
901 2 3 4 5 6

I I
8 8
2 2
o 0
7 B

1 I I 1
8 888
2 2 2 2
o I I I
9 0 t 2

I I I I
8 8 8 8
'2 222
I I I I
3 456

2+·
,; ;, .

X X A A X H " A ~ A A,

2+2+=

A X H XA

H·

-0
.--i
N
I

-0It·

A A

A

2"=

A A

It·

F'

- X

H-

A

X

2+=

A

A X A

x

"
X "

x

c n-

P

F'

A

X ' "2+·

A A

A

2+::-

P , P

X X " M

x X

p

""

X X X

x H

x X X

A X X

2+=
2+.

P

It· -

" A "

H,

X X

P

H·

A·X·AX
2+·

A

21'

A • X ~

2+.

A A

X X X

JEJUIIUH (CONTINUED)
IIEHOr:RIII,U[ .

CHUM
IIIFLAHHATIOII, CIIRONIC.
'"FLAMHATION, ACUTE.
IIEHORRHAGE.
CYSTIC HYPERPLASIA, CRYPT EPITHELIUH.
EIIEM, HUCOSAL.
IIIFLAHHATION. ACUTE AIID CHRONIC.

ILEUM •
IIIFLAMHATION. CHRONIC.
FIEHORRIIAGE.

COLOtllRECTUH " ' ;
INFLAMHATIONi CHRONIC.
IIIFLAMMATION, ACUIE.
CYSTIC HYPERPLASIA. CRYPT EPITHELIUM.
NEMTODIAS!S.

MESENTERIC LYMPH NODE
IIYPERHASIA.
INFLAMHATION,' ACUTE.
ERYTHROCYTOSIS, SINUSOIDAL.
DYSPLASIA, MUCOSAL0
HYPERPLASIA, RETICULUH CELL.

l/IRY II X
CARCINOMA. SOUAHOUS CELL.
HYFH:F'LAS I A.
IIIFLAMHeTION, ACUIE.
POLYP(SI, EPITHE~IAL.

PAPILLOMA.SOUAHOUS.
HYPERPLASIA, SU~HUCOSAL, GLANDULAR.

TRACHEA
HYPERPLASIA.
CAF:C IIIOM, ADElIOSOUAHOUS.
rOLIP(S', £PIIHELIAL.
AIIElIOCAP.C INO"A.
DYSPLASIA. HUCOSAL.

(XI NO SiGNIFICANT LESION RECOGNizED. IH! MISS]NU
(II INSUFfiCIENT TISSUE PRESENT IN SECTION IAI AUTOLYZED
1111 1I0T PRESENT IN SECTION • (~~NOT REnUIRED

IPI PRESENT lltl MINIMAL ,(211 SLIGHT
IJtJ MODERATE 14+) SEVERE



CO-CARCINOGEHI.CIn~'OF fOUNDRY; f'ARTicUlATES
SILICA AND SILICA SAN~ SUBSTITUTES

--------------GROUr-;O--"ALES---------
I I, Iii 1 1 1
8 8 8 Ii 8 888
1 I' I 1 1 1 1 1
11111111
23456781

TRACHEA (CbHTI~UED)

CARCINOMA, iHT~ALuMINAl.
CM:CII/OIIA, III S/lU.
METAILASIA. , ,
SARCOMA, UNDifFERENTIATED,

TIlYROllr
AMYLOIPOSIS.
NEOnASl1I S), HOS.

IARATHYROll'
AHNOM.

ESOIHAGUS

lUNG I 9RQHCHI-LEFT, \
CARCINOMA, SOUAMOUS CELL.
Cn~CIHOMA, ADENOSOUAMOUS.
CRYSTALLINE DEFOSITS IN DISTAL AIRWAYS.
INFLAMMATION, ACUTE.
ADEr/OCARC INO/M.
INFLAMMATION, GRANULOMATOUS.
PNEUMONIA. ASFIRATION, ACUTE.
(MASS), CARCINOMA. SOUAMOUS CELL, IBRONCHIOLAR
(MAINSTEM BRONCHUS), ADENOCARCINOMA.
HYFERFLASIA, BRONCHIOLAR, EFITHELIAL.
INFLAMMATION, ACUTE AND CHRONIC.
HYrEREMIA. - , .." ,
AHIIOCARCIIIOHA. (BRONCHIOLAR ORIGIH).
(HEUMONIA, ASFIRATION.
HHERF'LASIA, ALVEOLAR/BRONCHIOLAR.
CARCII/OMA, ,fl1r~ENOCORTJCAL. METASTATIC.
IIYFERPLAS IA, BRONCH IOLAR.
(HASS), CARCINOHA, SOUAHOUS CELL.

LUNG I BRONCHI-Alicnl ,
CARCINOMA, SOUAMOUS ~ElL.

CARCINOMA, ADENOSOUAMOUS.
CRYSTALLINE PEIOSITS IN DISTAL AIRWAYS.
INFLAMMATION, ACUTE.
ADENOCARCINOMA. ,
INFLAMMATION. GRANULOMATOUS.

, • t .
(X) 110 SIGNIFICANT LESION F:ECOGNlZEO ,. IMI MISSING.
(II IIISUfflCIEl1T TISSUE ['RESENT IN SECTION IAI AUTOLYZU
(N) II0IFR(SEIIT Itl SECTION .. 1-) NOT UOUIREli

(I) (RESENT , Iitl MINIMAL", . 1211 SLIGHT
(3t) HOIIERATE (4t) SE'IERE

11111111
B 8 B 8 8 8 8 8
;22222222o 0 0 0 0 0 0 0
01234567

1 1 1
B 8 B
2 2 2
001
B 90

,
1 I I 1 1
8 B 8'8 8
'2 '2 2 '2 2
Iii I I
2 3 456



f, .~

CO-CARCINOGENICITY,OF FOUNDRY FARTicULATES
SILICA AND SILICA SAND SUBSTITUTES

--------------G~OUP-;O--MAlES-------------

IIil1il1111111111111111tt
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 888 8 8 8 8 8 8
I 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ~.
? 9 ? ? ? ? ? ? °Q Q Q Q Q 0 0 001 1 I I 1 I
2 J 4 S 6 7 8 ? 0 I 2 3 4 S 6 7 8 ? Q 1 2 2 4 S

3~=

4+=

4+=

2+::
F

co
o-f

'"I..c
4t=

=iF'
21=

=~=

ltH2t= ltUH

Itlt2t= HHIf

IH~2~= IHHt
= ::: ::: = = = = =
F F

2+=

21=

r

t2tlH~HII

If=

F

HH=

3~=

3+=

2.=

2+=
p,

, F, =. = = = F
l.itl~ltl~I~= = 2tl~2tltl~I~lt=

4+=

F = = = = F =
itl.lfl.1tlf= = 2.1.2tl.ltltl.=

4+=

HIHtHIHt=
= 4+= = = = =

A ~

A

A

LUNG 1 DRONC~I-A~icAL (CbNTINUEDJ
rnEUMUNIA, ASPIRATIOg. ACUTE,
mPEF:EMIA. " '
PNEUMONIA. ASPIRATION.
NYF'ERf'LAS IA, ALVEOLAR/DRONCHI OLAR.
CARCINOMA. ADRENOCORTICAL, MEIASTATIC.

l.UNG 1 BROIltlll-AZ'fGlius
CAF:C INOMA, ,S~UAMOUS CELL.
CARCINOMA, AVENOSOUAMOUS.
CRYSTALLINE DEFOSIIS IN DISTAL AIR~AYS.
INFLAMHATION. ACUTE.
AOEHOCARC IHOM.'
INfLAMHATION, GRANULOMATOUS.
rHEUHONIA. ASPIRATION, ACUTE.
rOLYFISI, BRONCHIOLAR, EPITHELIAL.
HYPEREMIA. , '
rNEUMUHIAj ASPIRATIOH.
HYPERPLASIA, AL~EOLAR/FRONCHJOLAR.

CARCIHOMA. ADRENOCORTICAL, HETASTATIC.
LUlIG 1 BROI'rtll-DIAFIIRAGMAT IC

CARCINOHA. S~UAMOUS CELL.
CARCinOMA, AVEHOSOUAHOUS.
CRYSTALLIHE DEPOSITS IH DISTAL AIRWAYS.
INFLAHHATIOH, ACUTE.
M'ENOCARC INOHA.
INFLAHMATION, GRANULOHATOUS.
P"EUHOHIA, ASPIRATIOH, ACUTE.
POLYFISI, BRONCHIOLAR, EPITHELIAL,
INFLAHHATIOH, ACUTE AND CHROHIC.
ADENOCARCINOMA, METASTATIC.
HYFH:EHIA.
PNEUHONIA, ASFIRATION;
IIYPERf'LAS IA, ALVEOLAR/BRONCHI DLAR.
CARCINOMA, ADRENOCORTICAL, METASTATIC.

LlIIIO 1 BRONCHI-CI,RI'IAC
CARCINOHA, SOUAHOUS CELL.
CARCINOHA, ADENOSOUAHOUS.
CRYSTALLINEDEFOSITS IN DISTAL AIRWAYS.
IHFLAHHATIDN, ACUTE:

.-
(Xl NO SIGNIFICANT LESION RECOGNIZE~ .(H) HiSsiNG
(II INSUFFICIEHT TISSUE FRESENT IH SECTION IA) AUTOLYZED
(Ill NOT FRESEIlT IN SECTION , (-I NOT REOUIRED

',T') f'RESENT lit) HIHIML, (20 SLIGHT
(Jtl HODERATE (4~) SE~ERE



CO-CA~CINOGENICITY.~~ FOti~DRY PARTICULATES
SILICA AND SILICA SAN~ SUBSTITUTES

----------------------------
GROUP 2Q MALES

1 I 1 I I I I I I 1 I 1 I 1 I 1 1 1 1 Ie I 1 1 1 1
00000 BOO 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B
1 1 1 1 t· 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
9 999 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 I 1 I I I I
2 J 4 S 6 7 090 I 2 J 4 S 6 7 0 901 2 J 4 S 6

LUNG & ~RONCHI-CARDIAC (CONTINUED)

~OENOCARCINUMA.

INFLAMMATIoN. GRANULOMATOUS.
MIII£F: All 2AT 11m.
PNEUMONIA. ASPIRAIION, ACUTE.
HYPERPLASIA, BRONCHIOLAR, EPITHELIAL.
HYPEREMIA.
rHEUMONI~, ASPIRAIION.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
CARCINOMA. AORENOCORTICAL- "ETASTATIC.

LIV[r~

A" YLOIII05 IS.
CYST(S', BILIARY.
BECROSIS; , .
VACUOLATION. CYTOPLASHIC.
HYrDlEHIA.

GALLBLA[I[IER

3f'lUN
AHYLOIDOSIS.
HYPERPLASIA, RETICULOENDOTHELIAL CELL.
SARCOMA. RETICULUH CELLi
HEMATOPOIESIS. EXTRAMEDULLARY.

PANCREAS , .
HETAf'LASIA, EOSINOHllllC;
HYPERPLASIA, RETICULOENDOTHELIAL CELL.
(HASSI, AFSCESS(ES).

HEART
DEGENERATion.
FUROPLASIA.

KIDNEYS
AHYLOIDOSIS, •
IF:EnAL LT"F"H NOlIElO, IlYPERHI\SIA.
NEF"HROPATHY, CHROHIC.
DILATATION, TU~ULAR.

FYElITIS, ACUTE.
lNFARCHS) •

2f= = = 2flf= Jf= 2f=
2+= ::::
= H=

:::: ::: :::: :::: =
:::: :::: :::: = :::: :::: :::: :::: :::: = :::: : :::: :::: :::: :::: :::: :::: =
:::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: = = = = H=

:::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ::::

:::: :::: :::: :::: :::: :::: :::: :::: ~ :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ::::

Ax x = =x x x x x x x x x x = =,= = 7 = X =X
=}= :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: It= :::: 2+3+= 2+=
2f= = = = = = = = = = = = = 2f= = = = = =

It= = = = = = = = = :::: :::: :::: :::: :::: :::: :::: :::: -
0\2+= :::: :::: :::: :::: :::: :::: :::: :::: .....Jf= = - - - N,
IA A X X A X A A A X X A A X X A X X M A X X X A A ..0

H = X X X X X X X M X X X X I X X X X == x X A X
If= = = = = = = = = = = = = = = = = 2fJt=

:::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ::::

:::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ::::

:::: :::: :::: :::: :::: :::: :::: :::: :::: ::::

A X X X X X = X Xx = x x x x " x x x = x x X A X
2f= = = = = = = = = = = = If=

2t= = = = = = = = = =
= = = = = = = = = = 4f=

X X X X X X = X X X X X X X X X X X X X X
:::: :::: = :::: :::: :: 2+=
:::: :::: :::: :::: :::: ::: ::::

A = X X= x = x x = x x = x x x = = = = -x = x X
Jt= = = = = = = = = = = = = = IH= JtJl= 21=
2+= :::: :::: =: ::: :::: ====== :::: 2.=2t= 11= = = = = 11= = =

It=

(X) NO SIGNI~lCAHT LESION RECOGHIZEP IH) MISSING
III INSUFFICIENI TISSUE PRESENT IN'SECTI6N tAl I\UTOLYZED
(H) nOI FRESEHT IN SECTION I~) nOT,REOUIRED

(I) HISFNT (IU HINIMAL 1211. SLIGHT
(J+) HODERAIE (4f) SEVERE



CO-CAf,CINOGENIClTY,OF FOUNDRY ,PARTICULATES
SILICA ANP SILICA SANP SUBSTITUTES

GROUP 20 HALES

L
8
1
9

1 1 1
988
1 I 1
999
J 4 5

1 1 I
888
1 1 1
999
679

I 1 I I I
8 B B 8 8
1 2 2 2 '2
90000
901 2 J

1 1
B 8
2 2
o [I
4 5

11 I 1
8 B 8 8
2 'l "') "1

o 0 0 0 i
6 7 890

1 I I 1
B 8 8 8

iii i
1 234

1 I
9 8
2 2
1 i
5 6

Uf:lliAF:Y nAI'[IE[;
HOSTME

INflAMMATION, ACUTE:

TESTES
ATROF"HY.
['EGEtIERAT ION.

SEHINAl ~ESIClES

sTERNUH I RIB JUNCTIO~

fEHUR/PONE HARROW

NASAL CAVITY .
rXUPATE, PURULENT.

OTHER
(HASS-AXILLARY), LYHPHOHA, HALIGNANT.
(HASS-HEDIASTINAL), CARCINOHA. SOUAHOUS
CEll. IBF:OtlClIIOLAR ORIGIN). .

(H£PIASHttAL LYHFH tIODE>o ADENOCARtlNOHA, HETASTATIC.
(HASS), SARCOHA, UNDIfFERENTIATED.
(HEDIASTINAL LYHPH NODE), HEHORRHAGE.

A XX X X X Yo X X X X X X X X X X X X X X X X M

H Xi X X X X H H X H X H X H X X X X X X X X A
= = = = = = = = = = = = = = = = = = = = = =
X = X X X = = A X = X X = X X X = = = = = X X

2+= = = 2+3t= = 2+= = 2+= = = = 1+ 7 2+3+= = = J+
= = = = = = = = = = = = = = 21= It=

i X X X X X X X X X X X X X X X X X X X X X X A X

XX X X X X X X X X X X X X X X X

XX X X X X X X X X X X X X X X X X X X X X X Yo X

X X X X X = X X X = X X X X X X X X XX X X X X X
0
N

P = = = It= = = = = = = = = = = = = = =
N
I

= - - = - - - - - - - - ~

F

I Xl 110 SI6NIF ICANT LE:SION RECOGNIZED',; , iii' HISSING
II) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYZED
INI NOI PRESENT IN SECHOH . .• 1-) NOlREOUIRED

(F) FRESENl (It) HlIlIHAl 12tl'SLlOHT
IJtl MODERATE (41) SEVERE

';~. ,. -,' ~.:



CQ-CARCIIWOENICITY, OF FiiIJIIPF:Y PARHCULAIES
SILICA AN~ SILICA SAN~ SU~STITUTES

GROUF 20 MALES

i 1.1 I' I 1 I I 1 I I 1 1 1 1 1 I 1 I 1 1 I 1 I I
S S S S S S S 8 S S S S S 9 9 899 8 9 9 S 9 9 8
22222 2 2 2 2 222 2 2 2 2 2 222 2 2 2
1 1 122 2 2 222 2 2 2 J J J J J J J J 3 3
7 9 V 0 I 2 J ~ 5 6 7 S 9 0 I 2 J ~ 5 6 7 8 9

r
N NN HN NN N N N N

x X X = II = = X X
2+= = = = = 2t2t=

F

X X X X H X X X 1 H

N N N N N N N N N N N

,...,
N
N
I

-0

N

II it

II A

H H

H=

X A

X = X
H= Jt=

X

XII

X X

X X

X
=:

It=

X X X X

X ='X
It=

X

X

X I X A X I X

X X X X = X
11=

A II II A H

X

X H H H H =,H H
H= = = = = H=

X

X X
2.=

= A X A X H A
2.=

H X X X

H H

X X X

X X X X

X X X X

X

X

X X X X X = X X
Jt=

X II

X X

H H H

X

A X 1\ X

X f X X X

X

X

X A X

P

H i:

X X X = X
2t=

X X X X

F

x

A

X X X X

X X

x X

A i:

Ii

CELL.

SKIN/SUHUT 15
INFLAMMATION, ACUTE,
ACIIF:IASIS.

MAMHARY GLANB

THIGII MUSCLE

SALIVARY GLANB

MAtWIBULAR UHF'H NO['E
IlYFEREMIA.
EOEHA. rERIA~ENAL.

SCIATIC NERVE

aflAII!
MENINGITIS. ACUIE.
MALACIA.

FITUIfARY

MIRENALS
AIIYLOI005IS.
BASOIHILIA, CORTICAL CELL.
HYPERPLASIAi CORIICAL CELL.
(MASS-ADRENALl. CARCINOMA, CORTICAL
NEOFLASMCS). NOS.

!HYMUS
ATROPWI.
INFLAMMATION. ACUTE.

STOHACIl
I"PERf'LASIA.
FAnLLOI1l\.

DUOIIENUH
IIIFLAHHATlotl, CHROllic.

JEJUNUM,
INFLAHMATION, ·CHRONIC.

(Xl NO SiGNIFICANT LESION RECOGNIZED. ' CHI HISSiNG
(J) IIISUFflCIErlT HSSUE FRESENT IN SECT 1011 CAl AUTOUZEP
(1) NOT F'F:ESENT IN SEelION ; 1- I NOT RFlIUIRED

0') PF:ESENT lit) MIIIIHAL - C2tl SLlOHT
IJIJ HOlrHAIE (HJ SEvERE

~I'



CO-CARCINOGENICITj,Of FOUnDRY PARlicULATES
SILICA AHD SILICA SAND SUBSlilU1ES

-- -.- ------- --iiilihrio--ilA;:ES-------- -----
I i I I 1 1 1
88888 B 8
.2 2 2 2 2 .2 2
I 1 1 2 ;.' 2 2
7 B '1 0 I 2 J

I I I I I I I
8 8 888 8 8
2 :2 :2 2 :2 .2 .2
2 2 2 2 2 J J
5 6 78'1 0 I

I I I I I I
8'88888
22:2 :2 :2 2
J J J J 3 4
S 6 7 8 '1 0

JEJUNUM (CONTINUEDI
fIEMORRllrlGE.

X X It A M= M

X X It A X A A A X AA

o X X X X A X Ii
2to

x x x 0 x Xx N
N
N
I

'.D

X A A

A A

4t=
Ho

X A A
= = = =

- Ho

Ho

Ii

x x

It X = X A

x

P

Jt o

",x

='t= = 2.=
2t o

It

2t=

x

Ii A

It A A It

p

A X A

x
Jt o

X

Jt=

X 0 X
2t= Jt o

Ito

M A X 0 A X A
-: 2+""

X
2+=

p p

P
F'

xxx

Ii x X A X

P

Ii It X X X X

CErU"
I"FLA"MATION' CHRONlt.
INFLAMMATION, ACUTE.
IIEMORRHAG£.
CYSTIC HYPERPLASIA, CRYPT EPITHELIUM.
EDEIlA, NUCOSAL.
INFLA"MATION, ACUTE AND CHRONIC.

ILEUM
INFLAMMATION, CHRONIC.
HEMORRHAGE.

COLON/RECTU" ,'"
HIFLAMItATlOIt. CHRomc.
INFLAMMATION, ACUlE.
CYSTIC HYPERPLASIA, CRYPT EPITHELIUM.
IIEMATODIASIS.

"ESENTERIC LYMPH NODE
HYHRPLASIA.
INFLA"MATION, ACUTE.
ERYTIIROCYTOSIS, SINUSOIDAL.
DYSPLASIA. MUCOSAL.
HYPFRPLASIA, RETICULU" CELL.

LARYNX
CARCINOMA, SQUAMOUS CELL.
HYPERPLASIA."
INFLAMMATION, ACUTE.
POLYPCS). EPITHELIAL.
PAPILLOMA, SQUAMOUS.
HYPERPLASIA, SU8MUCOSAL, GLANDULAR.

TRACHEII
HYPERPLASIII.."
CARCINOHA, AOENOSQUA"OUS.
rOLYP(SI, EPIIHELIAl.
llliEtlOCARCHIUNA •
DYSPLASIA, MUCOSAL.

(X) NO sldNIFICAItT LESION RECOGNIZED, " (lti ItIS~I~G
CII INSUFFICIENT TISSUE PRESEHT IN SECTION (AI AUTOLYZED
(N) NUT PRESENT lit SECTION , . 1-) NOT REQUIRED

(f') HESENT (It I MINIMAL (UJ SLIGHT
CJt) ,MOIlERA TE ( 4t) SEVERE



CO-CARCINooENic'lri OF rOUti~RY p'iiRIICULATE5
SILICA A~V SILICA SAND SUBSTITUTES

--------------G~OU;-;O--HALES-------------

111111
000080
2 ~ '2 2 2 2

1 1 2 2 2
8 ? 0 1 2

I I I 1
800 0
2 2 2 2

~ ~ ~ ~

1 1
B B
2 '2
2 2
7 0

1 1 1
B B 9
222
2 J J
? 0 1

11111111
9 8 B B B B 8 B

i i ~ ~ ~ ~ ~ ~
2 3 4 5 6 7 B ?

1 1
8 8
2 2
4 4
o I

TRACHEA (CONTINUED)
CARCINOMA, INTRALUMINAL.
CARCINOMA, IN SITU.
11ETAF'LASIA.
SARCOMA. UNDIFFERENTIATED.

THYROJ[I
AI1YLOJ['OSIS.
NEOFLASMIS), NOS.

FARA THH:OI V
A['ENOMA.

ESOPHAOUS

LUNG I DROIlCIII-LHT
CARCINOI1A. SOUAMOUS CELL.
CARCINOIlA. AVENOSQUAMOUS.
CRYSTALLINE VEFOSITS IN DISTAL AIRWAYS.
INFLAMMATION. ACUTE.
AVENOCARC IIIOHA.
INFLAMNATIOH. ORANULOMATOUS.
PNEUMO/IIA. ASPIRATION. ACUTE. ,
(MASS), CARCINOMA. SQUAMOUS CELL, (DRONCHIOLAR ORIOIIl'.
(MA IllS TEM DROIICHUS lr . AHIIOCARC INOMA.
IIYF'ERF'LASIA, BROIICNIOLAR. EPITHELIAL.
INFLANMATIOII. ACUTE AND CHRONIC.
1IY1'EREMIA.
AOENOCARCIIIOMA, (BRONCHIOLAR ORIOIN).
rNEUMOIlIA. ASPIRATION.
HYF'ERPLAS IA. ALVEOLAR/DRotICHIOLAR. .
CI,RCIlIOM, AVRElIOCORllCAL. METASTAllC.
HYPERPLASIA. DROIICHIOLAR.
IHASSI, CARCINOMA, SQUAHOUS CELL.

Jt; H;

~.p

Jt;

2t;

H;

2t

,
LUNO I BRONCHI-APICAL

CARCIIIOI1A, SQUAMOUS CELL.
CARC III0I1A. ADEIIOSOUAHOUS.
CRYSTALLINE VEPOSITS III DISTAL AIRWAYS.
IIIFLAI1HAllON, ACUTE.
AVEIIOCARC INOMA •.
INFLAI1HA 11 ON. ORAlIULOHATOUS.

Pr ; ; ; ; !:;c. =.= = =
It; ; ; ; ; ; ; Itl/2/ - - tlt2tlt2tlt; It; It

; 3/" ; ; ; - - tr ; ~ ; ; ;
; ; J/ ~ = = ~ = = = 2t= =

IX)
11>
(II)

NO SIONIFICANT LES 1011 RECOOlilih (M) HisSINO
IIISUFflCIEIIT TISSUE F'RE5ENr IN SECTION IA) AUrOLYlEO
1I0r FRESENT IN SECTION ., (-) NOT REOUIRED

(P) PRESENT (It) HINIHAL (2tl SLIGHT
\3t) MODERATE (~t) SE~ERE



".CO-CARC ItIOGENICITY,. OF E,OUlmRY, fARr-.rCULATES
SilICA AN~ SILICA 5AN~ SUBSTITUTEi

------------------------------------------
GF:OUf 20 MALES

I I I 'I I I I I I I I I I I I j .\ I I I I I I
8 8 8 8 8 8 8 8 8 8 8 8 8 8 888 8 8 8 8 8 8
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
I I 2 2 2 2 2 2 2 2 2 3 J 3 J 3 J J 3 J J 4 4
7 8 I 234 5 6 7 8 V 0 I 2 3 4 5 6 7 8 9 0 1

lUNG & BRONCHI-APICAL ICONTINUED)

rN[II~OIHA. ASPH:ATlON. ACUTE. = = = = = = = = = = = = = = = = = = = = =
~YrEREMIA. = = = = = = = = = = = =, = = = = = = ,= = = = = 3t=
PNEUMONIA, ASfIRATION. , = = = = = 3t= 4t= = = = 3t= = = = = = = = = 2t
IIYf'ERF'lASIA, ALVEOLAR/BRONCHIOLAR. = = = = = = = = If=
CARCHIOMA. ADRENOCORTICAL. METASTATIC. = f

LUNG I BRONCHI-AZYGOUS = = X X
CARCINOMA, SQUAMOUS CEll. = = = = = = = = = = = = = = = = = = = = r
CARCINOMA, ADENOSQUAMOU5. == = = = = = = •• '= = = = = = = =,. = =
CRYSTALLINE DEPOSITS IN ~ISTAL AIRWAYS. If~ = = = = = = Itl/2/= = = = Itlt2tlt2tlt= It= It
INflAHMATION. ACUTE. = = = = = = 3t= = = = = = = = = = = = = = = 2t=
A[IElIUCARC HIUM. = P = = = = = = = = = P = = = = = = = = = = = P
INFlAHMATION, GRANULOMATOUS. = = = = = = = = = = 3t= = = = = = = = 2+=
PNEUMONIA. ASfIRATJON, ACUTE. - - - ,
POLYFeS), BRONCHIOLAR, EPITHELIAL. = = ~ = It=
IIYF'EREHln. = = = = = = = = = = = = = = = = = = = = = = '= Jt= "'"
F'NEUMNIA, ASF'IRATlON. = = = = = 3t= 41= = = = Jt= = = = = = = = = = = H N
HYPERPLASIA, ALVEOLAR/BROtICHIOLAR. = = = = = = = = It= = = = = = = = = = = = = = = = N
CARCINOMA. ADRENOCORTICAL, METASTATIC. = P = = = = = = = = = = = = = = = = = = = - - - J,

lUNG & BROtICH 1- ~ IAF"lIRAGMA Tl C = = X = X = = = = = = = = = = = = = = = =
CARCINOHA, SOUAMOUS CELL. = = = • = = = = = = = = = = = = = =,= P
CARCINOMA. ADENOSOUAHOUS. • = = = = = = = = = = = = = = = ,=,= =~= =
CRYSTALLINE DEFOSITS IN ~ISTAl AIRWAYS. It= = = = = = = Itlt2t= = = = Itlt2tlt2tlt= It= It
INflAMMATION, ACUTE. = = = = = = 3t= = = = = = = 3t= = = = = = = = =
ADENOCARCINOMA. = P = P = r = = = = P P = P = = = = = = = = = P
INFLAMMATION. GRANULOMATOUS. = = = = = = = = = = Jt= = = = = = = = 2t= =
PNEUMONIA, ASPIRATION, ACUTE.
FOLYFCSI"OROIICHIOLARi EfiTHELIAL.
INFLAMMATION. ACUTE AND CHRONIC.
ADENOCARCINOMA, METASTATIC.
IIYFEREMIA. . " ~ = = = = = = = = = = = ='= = = = = = = = = = 3/=
PNEUMOIIIA.ASPIRAIION. = = = = = 3/= 41= = = = 3+= = = = = = = = = = = 2+
HYF'HF'LASIAi 'ALVEOLAR/BRONCHIOLAR. = = = = = = = = It= = = = = = = = = = = = It=
CARCIIIOMA. ADRENOCORTICAL, METASTATIC. = P

LUNG I DROIICHI-CARPIA~
CARCIIIOMA. SOUAMOUS CELL. = = = = = = = = = = = = = = = = = = = = P
CM:CINOMA, A[I[N050UMOUS. = = = = = = = = = = = = = = = = = = = = =
CRYSTALLIIIE DEPOSITS III I'ISTAL AIRWAYS. It= = = = = = Itlt2+= = = = ltlt2tiI2t1t= 11= It
INFLAMMATION, ACUTE, = = = = = = 3+= = = = = = = 3+= = = = = = =

IXI NO SIGNIFICAIIT LESION RECOG~IZ~D • IMI ~IS9ING
(I) INSIIIFICIENT TISSUE PRESENT IN SECTION IA) AUTOlYZE~

1/1) 1I0T FRE5EIIT IN SECTION ," 1-) NOTcREOUIRED
(F') F'!:ESEln (It I MINIMAL. (Ztl SLIGHT

(3t) MODERATE (4t) SEVERE



3 ~
3 4

CO-CA~CINOGENICii~ OF FOUNDRY .FARTICULATES
SILICA AND SILICA ~AND Sb~STITUIES

--------------~~~~~~;~--~~~~~-------------

lillllllllil
B B B B B B B B B B B B
222 2 2 2 2 2 2 222
I I I 2 2 2 2 2 2 2 2 2
7 B 9 0 I 2 3 4 5 6 7 8

I I I
B B 9
222
2 3 J
901

I I I
B B B

2
J
5

I I I
B B 9, , ,
jJJ
678

I I I
9 9 B
22:2
J 4 4
9 0 I

LUNG & ~F:viICHI-[f;R;'IA[ (CON"NUED)
A[IENOCrir,C I NOMA.
INFLAMMATION, ORANULOMATOUS.
MINLRALIZATION. . . '
PNEUMONIA, ASPIR~TION, ACUTE.
IlHEF:F'LAS I A, FRONCH I OLA~, EP IIHELI AL.
HYFEREMIA. "
rNEUMUNIA~ASPIRATION.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
CARCINOMA, ADRENOCORTICAL, METASIATIC.

LI',}ER
AIIYlOII10S/S •.
CYST<SI, BILIARY,
NECROSIS.
VACUOLATION, CVIOPLASHIC.
HH'ERE"I A.

GALLBLADlrER

Sf'UEN
MYLOIIlOSIS.
IlrIERILASIA, RETICULOENDOTHELIAL CELL.
SARCOMA, RETICULUM CELL.
I~MATOPOIESIS, EXTRAMEDULLARY.

IAHCREAS .' .
»ETAPLASIA, EOSIHOPHILIC.
HYPERPLASIA, RETICULOENDOTHELIAL CELL.
IMASSI, ABSCESSIES),

HEARl
DEGENE:RATION.
FIBROPLASIA.

U[INEYS
AMYLOIDOSIS.
IRENAL LrMIH NODEl, HHERF'LASIA.
HEINROPATHY, CHRONIC.
OILATATION, TUFULAR.
FYELI TIS i ACUTE.
INFnR[l(Sl.

F'" ~ ~ F'
3.~ ~ ~ ~ ~ ~ ~ ~ 2t~

= = = ::: = ::;
- - - --

::; 2+
Jt~

3t~ 4.~ ~ = = 3.~ ~ ~ ~ ~ ~ ~ ~

~ ~ ~ It~ ~ ~ = = = = = = = = = It=
- P ~ ~ ~ ~ ~ ~ ~ = = == = ~ = ~ ~ = ~

~ = = X XX X X X X X X X ~ X X X X = X
= ~.= = = = = = = = = = = = = = = = 11=

~I~I~I~ ~ : ~ ~ ~ ~ ~ ~ ~ ;I~ ~ ~ ~ ~ ~ i~~.~I; ; ~
AXAAXAXAXAAXAAAAA"XAAX" '"

, .,
X X X A X X X = X ~ X X Yo = X X X X " X ~ = X A

; = = = = = = = = = = = = = 2t=
2t= ~ = = = 2.~ = = = = = =

-- - ---
~ = ::; ::; = = = 2+=

X A X X X X X X X X X X X X X M X X X X " A
= = = = = = = = = ::; = = = = =
= = = = = = = = = = = = = = =
= ::; = = = = = = = = = = ::; = =
, ~

X X X X X X X X X X X X X X X = X X X X X
= = = = = = ::; = ::; = = = = = = ::; = = = = =

~ = = ~ = = = = = = = = = = 11=

X = X = X = = = X X X = = X X X = X X = X X A
- - .= = = = = - - - - 3.~ ~ 21~

= = - - - - - - ::;
1= 1= 1= = = t~

= = = - - - =
2+= = - - - 2+=

21

(XI II0.SI0NIHCAtH LESIOII RECOGNIZED c',· -I HI MISS'ING
(II INSUFFICIENT TISSUE PRESFNI IN SECTION IAI AUTOLYZED
O/) IIor F'RESEtH III SECTION , f.. .1 -) tlDT REOUIREI'

(P' PRESENT lill MINIMAL 12') SLIGHT
(31) HOOERATE f4') SEVERE



x X X X I X X X X X X X A X X X X X X X I X X X A

X X X X X X X M X X X X X = M M MM X X X X X X M
2.~ = = = = = = =

X = = X X = X X X = = = = X X X = = X
312/= = 2131= = 21= = = 313131= = = = • 31= = = = ~

= = 2t= = = = = = = = = = = = 2+= = = 1+= = ~ = = N
N

X X X XX X X X X X X X X X A X X X X X X X X X X I
~

XX X X X X X X X X X X X X X X X X X X X

X X X X X X X X X X X X X X X X X X X X

X X =,X X X X = X X X X = X I X X X X X = X
21= = = = 21= = = = P = = = = = = = 21=
- - - = - - - - - - - - = - - -
= = = = = = = = = = = = = == = = = =
= = = = = = = = = = = = = = = = = = =

P

CO-CARCINOGENICITI b~ FbU~VRY ~~RjICULATE6
SILICA ANV SILICA SAN~ SdpSTITUTES

---------------------------
GROUP 20 MALES

lill111111111111111ill1i
8 8 888 8 8 8 8 8 B B 888 B B 8 B B B B B B
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 222
1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 333 3 3 3 3 1
7 8 9 0 I 2 3 1 5 6 7 B 9 0 I 231 5 6 7 B 9 0

ur:Jt1ARI I:LAltIIEr,

PRUSfA1E
INFLAMMATION, ACUTE.

IESTES
ATROFNI.
OEGENERAT ION.

SEMINAL VESICLES

STERNUM &RIP. JUNCTION

FEMUR/PONE MARROW

HASAL CAVITY ..
EXUDATE, PURULENT.

OTHlR .."
(MASS-AXILLARI', LYMPHOMA, MALIGNANT.
(MSS-MEliIASTJIIAU" CARCINOMA, SnUAMOUS
CELL, (PF:ONCIHOlAF: ORIGIN). ',l

lMEVIASIINAL LYMPH NOVEl, AVENOCARCINOMA, METASTATIC.
(MASS), SARCOMA, UNDIFFERENTIATED.
lMEVIASTINAL LIMPH NOVEl, HEMORRHAGE.

<X) Nosi6NIFICANT LESION RECOONIZED·", IHI illSS1NG
(I) INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYZED
(Nl HOT PRESENT IN SEClION ,,' I-I NOT REOUIRED

lPI PRESENT lltl MINIMAL,. 12.1 SLIOHT
1311 MOVERATE IHI SEVERE



CD-CARCINOGEnICITY.OF Fb~n~~Y PA~TICULATES
~ILICA AND SILICA SAND 5U~5rITUTES

---- --GROIIF' -21- -HACES ---- ---- -- ---
1.1 1 11111 I 1 I I I 1 I I 1 I • I III
B 8 8 9 B B 8 8 B 8 S B B 8 B 8 8 8 B 8 8 8 8

~ ~ ~ ~ ~ ~ ~ ~ , ~ 1 ~ 1 1 1 ~ ~ 1 1 r)

4 4 4 4 555 ~ ~ 5 5 5 ~ 6 6 b 6 6 6 Z
6 7 B 9 0 1 2 3 ~ 5 6 S 9 a I 2 J ~ 5 6

~KIN;surCUlIS ~ ~ x x x x x X I X X X I = X I X X I I X = A
[[I[Milo"". ---- ~2."'::: -- __
(SU~CtlT(,NEOU5 LYMHl tlODElr HHTF:F·LA5IA. = ,,="" =" - - - - - - - 3+-
EDEMA, SURCUIANEOUS.
ACI1F:II,SI5.

" j

MAMMARI ~LANU N N N N N N N N N N N N N N N N n H N N N N N

fin Gil MUSCLE X X X X X X X X X X X X X =, x x x ~ X Y. Y Y A X Y
UEGENERATION. ' , , = = = ,," , = .1=

SALI~AR{ OLAND X X X X X X X X X X X X X X X X X X X X X I A

MnN~IBULAR LYMPH NO~E k X x x x x x x x x x x x x x x x x x x x X A

S[ II, II C tlH:~E X X X X X X X X X X X X X X X X x x x x x x x x x ~

~F:A III X X X X X X X X X X X X X X X X X X X X X X A X ' ";'
GLI05IS. = , = = = = = = , = ,,= = = = = " = = , = , It ~

MONDNUCLEA~ CELL CtlFFING. PERI~ASCULAR; - - = - = , = = = - - - = =" = , = = II

PITUITnRY i x x x x x x x x x x x x x x x x x x x x X H

A~RENALS , , = , " x = = x x x x x x "x X A • X
AHrLOI~OSIS. 413t4141= 31= = 31~1=" = " 41- 2131' ~I=

A~ENOMA. CORTICAL CELL. ' = P =
IIYPERPLA51A, CORIICAL CELL. ' , = = , = = 11=
HEOFLAsnlSl, CORTICAL CELL. = , = •• = = •••••• = • , •• P

THYHUS H X X H H H H X X " X X X X " X X X X X " X H

STOHACH A X A X X A X X X X X X X X X X X X A X X A A
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11 H'Ef:rH,S IA, (,L Vl QU,RI BRONCIII OLAR.
I~FL~MII~IIO~, GR~IIULUMAIOUS.

CAF:CItIOMI AIIENOSOUAI10U5.
rOLYH(SI, BRONCHIOLAR, EPITHELIAL.
INrLAI1I1ATIOH· HIS110CYIIC.
CARC HIOMA.

LUNG I BRONcHI-AZYGOUS.
CRY51ALLI~E·DEFOSITS IN DISTAL AIRWAYS.
ItlrLlIl1MllOH, ACU1E; !
PtlEUI101IlA; ASnRATlOIf.
C~R(JNOI1A, 50U~110U5 .cHL.
HYFERFLA5IA, AL VEOLAR/PROIICHIOLAR.
IHFLAI1I1AIION, GRANULOI1ATOUS.
CARCltlOMA, ADEtlOSOUA~OUS.
INFLAI1MATION, HISIIOCYTIC.
HIS110CYTOSI5. ,
EXUDATE, FPoOTEIN RICH, ALVEOLAR •.
CARCIIIOI1A, CORTICAL CELL, I1ETAS1ATlC.

LUNG I FFONCHI-DIAFHRAGI1ATIC
Cf:Y5TALlIIIL.DEF05ITS HI DISTAL AIRWAYS.
INFLAI1M~TION, ACUTE.
AOEIIOCARC I1101lA. • '.
PNEUI10NIA, ASPIRATION.
CARC 111011 A• 50UAI10U5 CEll.
HY!ERPLASIA, ALVEOLAR/PRONCHIOLAR.
H/FLAl1l1ftTIOII, IlRAtlULONATOUS.
cARC I1IOI1A, f\[IENOSOUMOUS.
ADEIIOI1A. •
CARCIHOHA, ADENOSOUAI10US, I1ETASTATIC.
INFLAI1I1ATIOH, HISTIOCYTIC.

LUIIG I FRONCHI-CARDIAc
CRY51ALLIIIE DrrOSITS til DISTAL AIRIIAYS.
INTLAI1I1ATION. ACU1E.
PNEUMOIIIA, ASPIRATION.

(X) N~ SIGNiFICA~T LESION RECOGlltZEDI~'" (11) I1ISilNIl
II) ItlSUFFICIEtlT TISSUE PRESENT IN SECTION (AI AUTOLYZED
(HI NUT rRESENl IN SECTION (-) NOT REOUIREU

(H' FRESENI (It) I1INII1AL,. J2t) SLIGNT
'3t) 110DERAIE (4t) SE~ER[



CO-CARCI~OUENICITJ;~F FtiUNORY ~ARTICULATES
~ILICA AND SILICA SAND SUPSTITUTES

------GRO~r-24--"ALES------------- ,
IIIl11111111111111iIIIIII
8 888 8 8 8 8 8 888 8 8 8 8 888 8 8 a a a 8
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 444 4 444 4
I I I 2 2 2 2 2 2 2 2 2 2 J J J J J J J J J l 4 4
7 a 9 0 1 2 l 4 5 6 7 8 9 0 I 2 J 456 7 890 1

LUNG & PROIICIII -CARI'IHE (CONTINUEr')
~ I ,

CARCINOMA, SQUAMOUS CELL.
H'FERFLA~IA, ALVEOLAR/PRONCHIOLAR. = • = • = • = = = = = • 2t= = • = •• • = 2.
lJJrLAMHATIO~I, URANULOHATOUS. JI= = = = = = • 2t= = • 3+'
CARCINONA: AOE~OSOUAMOUS. • = = =
IHrLAMHA1ION~ HISIIOCYIIC. • • It=
Hl~TIOClIOSIS. = = = = • = = = = = = JI.
CARCINOMA. CORTICAL CELL, METASIATIC. • • = = • = • =...... = •• P

LIVER X= = x x x = • = = x = x x x = x Xx = x = X A X

~~~tg~t~sIS. ." ~ ;I~ ~ ~ ~ ;I~ ~I~ ~ ~I~ ~ ~ 2t~ ~ ~ 2+~
(H[[III,N LOPE), CYST(~)' PllIARY. = = = = = = = = • = = = = = = = • = = = = = = = = 0-.
(LATERALI, CYSTlS), PILIARY. = = = = = = = = = = = = = = = = • = = = = = = • = ~

l~~f~~~~T~~~IA~~~TE ANO CHRONIC. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 21~ ~ ~ 2t~ ~ ~ ~ = Jb
HYPEREHIA. . = = = =
IIIFLAMMATlON" ~OS" • = = 2t.
SINUS.HYPERCELLULARITY. = = = = = = = 21=
(MEOIAN LOPE), VACUOLATION, CYTOPLASMIC. = = = = = = = = 2t=
SARCOHA. HISTIOCYTIC. = = = = = = = = P
CARCINOMA, CORTICAL CELL, METASTATIC. = • = = = •• = = = = = = = = = =. = = P

GALLPLAOOER A A A A X A A A X X X A X A X X X x Ax x x x = x
HYPERPLASIA, RETICULOENOOTHELIAL CELL. = = = = • = = = = = = = = • = = = = = = = • = 2t=

SPLEEN X X " X = X = X H = X X X X = X = X = H X
HEMATOpOIESIS. = = = • = = = =
AMYLOIDOSIS. = = = = • = It= .
HYPERPLASIA, RETICULOEHOOTHELIAL CELL. = = = = 31= = = = = - = = = 21= 21= 21= = = JI= 21
SARCOMA, HISTIOCYTIC. = = = = • = = = = P

PANCREAS X X " X X X X X X X X X X X X X X X X X X = X X
IHFARCltS). = = = = = = = = = = = = = = = = • = = = = =
CARCINOHA. CORTICAL CELL. METASTATIC. = = = = = = = = = • = = = = = = = = = = = P

HEARt X X X X X X X X X X X X X X X = X X X = • X
UEUENERAIION. = = = • = = = = • = = = = = = = = = = It-
IHRUMOOSIS. = • = = = = = = = = = - = = = 21= = = 21'

KIDNEYS X • = x • = • x x x = • = x = • x x x = = - X
AMYLOIOOSIS. = 2+= = = = 31= = = 2121= = = 3.= = = JI=

(Xl NO ~IGNIFICAHT LESION RECDGNIZEO, _ (Mi HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECTIOH lA) AUTOLYZEO
(N) NIJT HEsun IN SHTIOH . (-) NDT REDUIRED

(PI PRESEln ([I) MHIlMAL (2+hSlIGHT
13.) MOUERATE 141l SEVERE



CO-CARCINOGENICITY ,Of FouND1i~, F'ARllCULATES
SILICA AHD SILICA SAIID SUDSTITUTES

-----------------------------
ORoiw 2~ MALES

'\

IIIillllll111111111111111
B B B B B B 8 8 8 8 8 8 8 8 8 8 8 8 a 8 8 8 a 8 a
444 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 444
1 1 I 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 334 4
78901 2 3 4 S 6 7 B 9 0 I 234 5 6 7 B 901

x = x = = = = X = X X = X = X =,= =,= = = = X
3+= 3+2t3t2+= It= = 31~ 2+= 3t311t2t3+2t2+= 3t31

It= It=

X X X X X X X X X

XXXXXX

o
\D
N
I

\D

X

X

x

x

X X

F

X

3+=

X

H

X X

x x iI x

F

H X X

T
X X X X X

H H H

x x X X

3t=

x x x X
2"~

X

2f1+=

XX=XXXXX
3+=

X X = X X X X X X
3+=

It=

X H

x X X

X X X X

X X X X

,
A X X X

~IDH['S (COIITINUEDI

HEPHROPATHY, CHROHIC.
WHAM.HIOlh CHROIl1C,
JIlFlAMMTION. HOS.
CAR[IHOH~, CORTICAL CELL. "ETASTATIC.

UR HIM:Y FLAFDER

FROSTATE , ",
INFLAMMATIOH, ACUTE.

(ESTES .
ATROf'llY ,
DEOEHERAllOI'l.

SEMIHAL VESICLES
CARCIHOIIA, CORTICAL CElL, "ETASTATIC.

STERNUM &RI~ JUHCTION
HYPERPLASIA, ORANULOCYTIC.

FEMUR/VONE HARROW .
HYPERFLASIA, ORANULOCYTIC.

NASAL CA~ITY, '
EXUDATE. PURULE"T.

OTHER •
~ "EVIAST HIAL LYHPH 1l0DE" CRYSTAllHIE DEFOSITS.
(BRONCHIAL LYHPH NOOEl, CARCINOHA, ADENOSnUAHOUS,
HETASTATIC.

i~: ~~s3~~rli~~~H~I~~3~O:R~~~~~N:~E~ECtIOH ~~: ~~~gt~~ED
11'1) HOT PRESEIlT 11'1 SECTIOH .: . I-I HOT REOUIRED

'T) PRESEHT lit) HINIHAL -12t) SLIOHT
13t) "ODERATE 14+) SEVERE



CO-CAF:C[HOGEHICITY OF FOUHDRY. PA~t·ICULATES
SILICA AND SILICA SAND SU~SlITUTES

--------------~~~~;-i~--~;~~~-------------

I, I i I I I I I 1 I I 1 I I I I I I I' 1 I I I 1 I
B 8 8 B B B • B B B B B 8 B B B B B B B B a B B 8
3 3 3 3 3 3 334 4 444 4 4 4 4 4 4 4 4 4 4 4 4
9999999900000000001111111

3 4 5 6 7 B 9 0 I 2 3 4 5 6 7 B 9 0 1 2 3 456

SKIN/SU~CUTIS I XXx x H X X X X X X : X X X X X Xx x X : X
INFLAHHAIION, ACUTE. : • : : : : •••• : : : •
Hyrr.RKERAIOSIS. • : : : : • : • : : : • 2+:
EDENA, 5U~CUTANEOUS. : • : : : : : : : : :: :::::.::: 2+'
INFLAHMATION, SU~CUTAHEOUS, HISTIOCYTIC. : = : : : : : : : : : : : = : : : : = = : : : :

- .,
MA"~ARY OIAHD H H H ~ H H H H H H H N H H H N N N H H N N N N N

THIGH HUSCLE X x Xx x H 1. X X X X X X X X X Xx X: X X X X X
DEGENERATION. : : = = : = : = = = : = = = • = • : = ••
ARTERITIS. ACUTE AND CHRONIC. • • : • : : •• " • : • • : •• = 1+·

SALIVARY GLAND X X X X X H X X X X X X X X X X X X X X X
" . . ~

MANIIIBULAR LYHFH HOl'E X H X X X H H H X H X X X X X x:. X X X X X X X X \0
HEHORRHAr.E. • : • : :. : : ••• = : 2+:. •• = • • N

, I
SCIATIC NERVE: ic x ic x X x x x x x M X X X X X X x i x ••• y y \0.
BRAIN., X X X X X X X X X X X X X X • X X X X X

INFLAHMATloN, HEHIHOIAL. CHROHIC. : : • : : • : • : = : : : = It:
HEMORRHAGE.
CARCIItOMA, ADENOSOUMOUS, HETASTATIC, ILUHOI.

f'I TUllARY : H X x' x x X H X H X X X X X x '~
ARTIFAClISl. P : = = : = • : = : = : : : = : =

ADRENALS : X X X X H = X : A: X X X X x ic
ARTIFAClIS); P • : : : =. .:.:. - - -
ANYLOIOOSIS. : : : : : 2t2t: : : • Ito : : • = : • 2+3t•• 3+:
INFLAHHATloN, GRANULOHATOUS. : = : : : : : : = : : : : = : : : = : :
ADENOMA, CORTICAL CELL. • : : = •• = = P = = • : : • = • : : p
HYPERPLASIA, CORTICAL CEll. = : : = • = : • : • 2t: = •• : •••• : •• 2+
INFLAMMAIION, ACUTE, PERIADENAL.
CARCIlIOHA, CORTICAL CELL.

THYHUS M H H :,H X MH X A : H X M H X X X H X H H
IlTRoFHY., , ·:.4+:=:.:=.
CARCINOMA. FERIAOENAL. = : : ••••• = : P
CARCIHOMA. ADEHOSOUAHoUS, HETASTATIC.

STOMACH A X X X X X X X A X : X X X A : X • X =

(Xl NO SIONIFlCANT LESION RECOONIZED' .. , (in HISSIIIO
III INSUFFICIENT TISSUE FRESENT IN SECTION (A) AUTOLYZED
IN) NOT·H:ESElH 1I1SEClION .' (-) NOT REOUH:[[1

If") FRESENT (It) HIIUMAL (21), SLIGHT
(31) HODER~TE 14+) SEVERE



CO-C~RCIIIODENICITYr~t FO~~DRY F~RTICbL~IE5
SILIr~ ~ND SILICA SAND SUFSTITUTES

GROUF 2~ M~LES

1IIIIIIIIIIIIIIIIIIillili
888 888 8 8 8 8 8 8 8 8 8 8 8 888 8 8 8 8 8
J J 3 J J J 3 J ~ ~ ~ ~ ~ 4 4 4 4 4 ~ 4 4 ~ 4 4 4
9 9 9 9 9 9 9 900 000 0 000 0 111 I I I I
2 J 456 7 8 9 0 I 2 J 4 5 6 7 a 9 0 I 2 3 4 5 6

2+~ = = = 2+=

x x X A X X X X X ~

X A A X A A X X A
Jt=

2+=

4t=

N
0.0
N
I

0.0

F

2t!::

A X A II A

A X A

F

I

x

X

A

F

X,=

x
x x

x

4t=.

3+=

J+=

A

X

""

A X X A M

II

I

A X II ~

F

2t=

X A X

x x x x x

x x x = A X

H=

X X " = " x x

x x x

2t=

x

P

A X

x x

2+~

A A X X
A i. A

t=

A

it

II II

Ii

STOM~CH lCONIIIIUEVI

IlIfTRFLASIA.
FAF'lllOM;
IIiFLAHHATION. ACUTE AND CHRONIC.
nUIOllSI S.
ULCEP.(SI.
FIGMENTAIIOII. FOSTMORIEM.

[IUO[,ErWH

JEJUNUH

CEfUH ,
IIIFL~HMATIOII. ACUTE.
NECROSIS. MUCOS~L.

NEM~TODIASIS. ,"
C1STIC HYFERpLASI~, CR1PT EPITHELIUM.
HEIIORRHAGE.
INFLAMMATION. ACUTE ANIi CHRONIC.
pOLYr(Sl, ADEIIOHATOUS.
INFLAMMATION. nOGRANULOMAIOUS.

ILEUM

COLON/HCIUM
IIIFLAMMATIOIf, ACUTE.
HEMATODIASIS. •
CYSTIC HYPERpLASIA. CRYFI EFITHELIUM.

MlSENTERIC LYMI'H NOlIE
INFLAMMAIION. ACUTE.
H'(f"HI'LAS I A.
THROMDOSIS.
GRANULOMA, PARASITIC.
HISTIOCYTOSIS.
INFLAMMATION, FYOGRANULOMATOUS.
CARCINOHA. CORTICAL CELL. METASTATIC.

LHF:1NX
IIffL AMMA II ON , ACUIE:
HYIHILIISIA.
CARC WONA, SllUAMllUS CELL.

(X) NO SIGNIFICANT LESION RECOGNIZED ... ("! riiSSING
III INSUFFICIENT TISSUE IRESENT IN SECTION (AI AUTOLYZED
(Nl NOI TRESENI IN SECTION 1-) NOt,REQUIRED

,p, FRESENI (It I MINI"AL. 12t) SLIGHI
(~t) MODERATE (~t) 5E~FRE



CO-CARCI~OGE~ICITr O~ FOU"DR~,P~RTICuiAIES
SILICA AND 51LICA SAND SUPSIIIUIES
----------G~OUr-24--iiAlES-------------

II I IiI I I I I I I I I I I I I i I I I I I I
888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 S 8 B 8 8 8 8 B
J J J J J 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
9 9 9 9 999 9 0 0 0 0 0 0 0 0 0 0 I I I I I I j
2 3 4 S 6 7 B 9 0 I 234 5 6 7 890 I 2 3 456

21=
= 31=

"2+1+2+1+2IZI2+11= ZII+Z+I+3IP 3+1+212IZI2+Z+212111

2t1 12.1 t U212111212t1121113+r 311121212+212121211 +
= = 3+= = = = = = = 2+= = = = = = = = = = =
P = = = = = = = = = r = = = = I = ~ = = = r

'"..r:>N
I

..r:>

It=
Zt3+=

r I I

2-1=

r
rI

H=

r
11=

H=

I = = I = I
= ; = = = = = = = = = = = = = = = = = = =
- - "" = = - - = = = :: = ::::: - -

x x x x x x x x = = = x = x = = = = x x X
2+= = = = = = = = = = 1+= = = = - 1+=

- - I = I = = c
I = - - = = I

P = = = - - -
:::-;=

2.c:"

X X = I X X X X X A II X X X X X X X X
= = I = = = = = = = = = = = = = = = = =

""x x XII X II X X X II " X X II X X M X II II M II
I

X X X =.X x x x x x " x x X MX X X X
U=

LARYII~ (COIn I.~U£/l)

FOLYr~sl, ETIIHELIAL;
FOL YI (5). I~FLAMtlATORY.
f'OL YF'( 51.

TRACHfA
HYFERHASIA.
AI'EIIOCARC I/IOHA.
FOLYP(s). E~ITHELIM. ,
CARCItIOHA. S~UAMOUS ,CEll, WVASIVr.
CARC !NOMA • .A[rENOSOUAMOUs.
CY51IS), FOLLICULAR.

THYRO I D ,
ART/FACT(S) •

f'ARAIHYRUID

ESUIHAOUs, .' "
HIFLMMAllON, Acun. F'ERIESOPHAOEAL.
ULCER( Sl.

LUNG I DRDNCHI-LEFI
CRYSTALLINE DEIOSITS IN DISTAL AIRWAYS.
INFLAHMATION, ACUTE.
nl'EIIOCARCHIOHA. ,
INEUMONIA, ASPIRATION.
EPITHELIAlAIION, ALVEOLAR.
CARCItWMA. SQUAHOUS CElL.
HYPERPLASIA, ALVEOLAR/PRONCHIOLAR.
INFLAMMAIIOM. GRANULOHAIOUS.
CARC WoMA, ADE/IOSOUAHOUS.
APSCESSIES) •
(MAINSIEH BRONCUSl, ADENOCARCINOMA.
(\/IENOMA. ,.
IOUP(S'; ,.PROIICHIOLAR, £F'JIHEUAL.
INFLAHMATION. HISIIOCYIIC.
EXUDAIE, PROTEIIl RICH. ALVEOLAR.
IIYPERPLASIA. BRONCHIOLAR. EIIlHElIAL.

LUIIG I BROIICHI-AHCAL
CRYPIALLIN£ DEPOSITS IN DISTAL AIRUAYS.

lKI NO SiOIlIFICAIIT LESION RECOGNIZED " (M) "tSSI~O
(I) INSUFFICIEHl lISSUE IP.ESEIIT 1M SECIIOH IAI AUTOLYZED
(II) NOT PRESENT IN SECTIOIl , , . (-) 1l0l REOUIREP

IP) PP.[SENT :11) MINIMAL, (2t) SLIOHI
(311 MOVERAIE 1411 SEVERE



CO~Ch~CINOGEHICliY OF rOUHD~~ rARTICULATES
SllI~'" AIIP SIlI~A SANP ~UPSTITUTES

ztltZtitZt2tZtltZt2tltZtltJtr Jtlt2tZtZtZtZtZt2tlt
Jt= = = = = = = 2t=

2tJt2tlt2fZ+2tltZtZtl.2tltJtP Jtlt2tZt2t2t2'Zt2tlt
3t= = Jt= = = = 0 = = 2t= = =

= P = = = = = r = = P

Jt=

G1iiJu'p 24 IlAlES
j i I j I i I I I
8 8 8 8 8 8 8 8 8
J 3 3 J J J J 4 4
9 999 9 9 900
J 4 5 6 7 890 I

'<t
'D
N
I

'D

t=

.=

2.'"

P

tZt2tH2tZt2tl t

Jt

= Jt=

11=

r I' =
I'

if '
I II!, ,I I, I I I I
8 8 8 8 8 8 8 8 B 8
4444444444
00011 I I I I I
7 8 901 2 3 4 5 6

0 ::: ::- := =:: -= :=

- - -
Jt=
= - -
= - -
= = Jt=
r =

P

f'

I I I I I
88888
4 4 4 4 4
00000
2 3 456

I'

.2H'ZH'JtI'
2t

It=
It=

It=

Jt=

It=

P

ztJt2.itz.2tH
= = = Ji- = =
= Jt= = = = =

LUIIG I PROIICH[~Af'ICAL (COIITHIUEP)

INFLAHHATIDNi ACUTE.
M'EIIDCA~cfuOH"',
PNEUHONIA; ASPIRATION ••
CARCINOH.... SOUAHOUS CELL.
II',HF:nASIA, ALVEOll,R/HONCHIOLAR.
IIIFLAHHATION, GRAIIULOHATOUS,
CAF:C1IIOH(" AI'ENOSOUAHOUS, ..
f'OLutS), PROllCHIOLAR. EnIHELIAL,
IIlFLAHHATION, HISTIOCYTIC.
CARC IIIOM,

LUNG I PRONCHI~AZYOOUS

Cr.YSIALLINE PEPOSITS IN PISTAL AIRWAYS.
INFLAHHATION .....CUTE.
f'NEUHOIII SPIRATION.
CARCINOH SOUflHOUS CELL. ,
HYPERPLASIA, ALVEOLAR!~RONCHIOLAR,

IHFLAHHATlON, ORAIIULOMATOUS.
CARC IIIOMA. APEIlOSOUAHOUS.
IHFLAHHATION, HISTIOCYTIC.
HISIIOCYTOSIS.
EXUVATE. PROTEIN RI~H. ALVEOLAR.
CARCIUOH.... CORTIC"'L ~ELL, HETASTATIC.

LUNO I ~RONCIII-UAPHRAOHATIC

CRySTALLINE DEPOSITS IN PISTAL AIRWAYS.
ItlFLAHHATlOH, "'CUTE.
AVEIIOCARCIIIOHA, ,
PHEUHONIA, ASPIRATIOH.
CARCINOHA. SOU"'HOUS CELL. ,
HYPERPLASIA. ALVEOLAR!~RONCHIOLAR,

ItIFLAHHATHlH, ORANULOMAI~US.

CARCINOHA. A~ENOSOUA"OUS.

AI'ENO"".
CARCINOHA. AVEHOSOUAHOUS, HETASTATIC.
IIIFLAHHATION, HISTIOCYTIC.

LUNG' PRONCHI-CAr.DIAC
CRYSTALLINE DEPOSITS IN PISTAL AIRWAYS.
IIlHMMATION, ACUTE. '
PNEUHONIA, ASPIRATION.

IKI NO SIONIFICANT LESION RECOONIZED, IHI HISSINO
(II INSUFFICIENT TiSSUE rRESENT IN SECTION tAl AUTOLYZEO
(1/1 /lOT F'RESEI/l 11/ SECTION ... 1-) 1/01 REOUIRH'

IF) FRESENT (Itl "INIHAL (Z.) SLIGHT
13tl HOPERATE (~il SEVERE



\

CO-CARCINOGENICI(IOF FO~NO.i PARTICULATES
SILICA ANO SILICA SANO SU~STITUTES

----~--------------------

GROUP 24 HALES
-..

I 1 1 I I I I I 1 1 1 I 1 I I I I I I I I I I I I
8 8 888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 888 8 8 8
J J J J J J J J 4 4 4 444 4 4 4 4 4 4 4 4 444
? ? ? ? ? ? ? ? 0 0 0 0 0 0 Q 0 0 Q I 1 I I I I I
2 J 4 5 6 7 8 ? D I 2 J 4 5 6 7 8 ~ 0 I 2 J 4 5 6

LUNG 1 ~ROHCHI-CARDIAC (COHTINUEDI

C~RCINOHA. SOUAHOUS CELL. " " " " " " " " " " P
HYPERPLASIA. ALVEOLAR/~RONCHIOLAR. " " = " 1+" " " " " "
INFLAHMATION, GRANULOHATOUS. " " " " " " 1+" = " " " J+•• " • " • " " • Jt"
CARCIHOHA. AOEHOSOUAI/OUS. " • " • " " •••• " • " ••• " • P
INFLAMMATION. NISTIOCYTIC.
HISTIOCYTOSIS. _ _
CARCINOHA, CORTICAL CELL, HETASTATIC.

LIVER X X X " X X X X • A X X X X X X " " X X
NECROSIS. " " • Jt· •• " •••••••• 2t.
AHYLOIOOSIS. " " " " " ••• 21'
(HEOIAN LO~EI. CYST(SI. OILIARY. " " " • •• • JI"
(LATERAL I. CYSTlSI. BILIARY. • • ;' " •• " " Jt" - - - - - - - - - - lfl
INFLAHMATION. ACUTE AND CHRONIC. • •• " " ••••••••• " " " 21•• " • " " " ~
CIST(S). BILIARY. " " " " " •• " • " " " •••• " 2+". • 2t" " ~
IIYpEREHIA. • " " •• " " " " " • " " = • " • •• •• Jt· I
INFLAMHATION, NOS. " • " " " • " • " " •• " " " " •• " " " " • • • ~
SINUS HYF-ERCELLULARITY.
(/lEOIAII LOOEIo VACUOLAlION. CHOPIASHIC.
SARCOHA. HISTIOCYTIC.
CIIRC1II0HA, CORTICAL CELL. HETASTATIC.

GALL~LADOER , AA X A A X X X A A H A A X A A A X A X A X A A A
IIYF-EF.PLASIA. RETlCULO£lWOTHElIAL CELL. " •• " "" "."""" ••••• "" •••

SPLEEN , X X X • X X ~ H X H X X It It X X X xi" X X X X
HEHATOPOIESIS. " " " 2t"
AHYLOIDOSIS. " " •• "
HYPERPLASIA. RETICULOEIIDOTHELIAL CELL. " " • " •• " " " " •• " • " " ••• 2t~
SARCOHA. HISTIOCYTIC. • ••• " ••• " • " • " • " " " " " •

PAHCREAS X X X X X X X H X H X " X X X X X X i X
INFARCT(S). , • " •• '. = • " ••• 1+"
CARCIIIOMA, CORTICAL CELL, HETASTATIC. • • " • " " ••••• " •

HEART , X X X X X X X X X X X • X X X X X X X
OEGEIIERATION. • " • " " " " •• " •••••• " • "
THROHDOSIS. • " • " ••• " " • " J+' • " " •• " " " • Jt.

KIDNEYS X X X X X • X A"· X X X X • X •• X X
AltYLOIOOSIS. " • " 1+. " 4+= Jt" • 2+.

(X) NO SIGNIFICANT LESION RECOGNIZED (H) HISSING
(I) IHSUFFICIENT TISSUE PRESENT IN SECTION (AI AUTOLYZED
un Hor PRESENT IN SECTION ,> (-I rIOT REllUIRED

(P) PF:ESfNT 0+) HINIHAL 1211 SLIGHT
(Jtl HODERATE (4+1 SEVERE



co-rA~CINOGENICITY ,OF fOUNDRY PARTICULATES
SILICA AND SILICA SAI/D SUBSTITUTES

GROUP 24 HALES
~

11111111~111111111111111i
8 8 8 8 888 8 888 0 0 0 0 0 0 0 0 0 0 000
J J J 3 J J 3 3 4 4 1 114 444 444 4 4 4 4 4
9 9. 99 9 9 9 9 0 0 0 0 0 0 0 0 0 0 1 I' I I I I I
2 J 456 7 0 901 2 J 4 5 6 7 0 901 2 J 456

~IDI/EYS (CONTINUED)

NEPHROrATHY~ CHRONIC.
II/FLAMMATIOI/, CHRONIC.
INFLAHHATTON, NOS.
CARCII/OMA. CORTICAL CELL. METASTATIC.

<
URINARY HAI'liER

r'ROSTATE
INfLAMHAll0N, ACUTE.

TESTES
ATROF'HY.
DEGEI/ERATION.

SEMINAL VESICLES I

CARCINOMA, CO~TICAL CELL, METASTATIC.
• ~. 'iq

STERNUM , RIB JUNCTION
HYPERPLASIA, ~RAI/ULotYriC.

fEHUF:/~ONE MAR'ROW '"
HYPERPLASIA, GRANULOCYTIC.

NMAL CAVITY
EXUDATE. PURULENT.

OTHER '" " .
(MEDIASTII/AL l YMPHNODEl, CRYSTALLINE DEPOSnS.
(BRONCHIAL· LYHPH NODEI, CARCINOHA, ADENOSOUAMOUSi

METASTATIC.

It~ o olio 2i3ilio _
2t=

= = = = = = = = = =
= == = = = = = = =

" X X X I X X X X A X X A X X A X X X X X X X X A

X X X X X X X X X X X 0 I X H A X X X X
3t o = = = = = 0 colt

OX" 0 " 0 X X " X X " " X 0 X X X X C X 0 ",X X
~

~

Ji= " liltJi= ~ 3io " Jt2to Ii" 0 " " 2+= 2+2+0 0 N
2t" = " = " = " " " " = " " " = " " " " " " " I

~

A X X X X X X X X X X X X X X X X X X X X X X X X
= = = = = =,
X X X X X X X X X X X X X X X X X X X X X X

== = = = =
" X X M X X X X X X X X X X X II X X II X X X X
= = = = = = = =

X X X X X X X X X X X X X X X X X X " X X X X X X
2+=

- - - - -
= " " " " = It= " " " " " " 2+"

(X) NO SIGNIFICANT LESION RECOGNIZED J' c~i ~IS~ING
(I) INSUfFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYZED
!II) IIOT f'RESBIT IN SECTION . 1-) IIOJ REQUIRED

IF') I'RESENT lit) MINIMAL 12+) SLIGHT
13.1 MODERATE (4tl SEVERE



CO-CARCINOGENICIty bF FbUNDRY ~iRTICULATES
SILICA AN~ SILICA SAri~ SUBSTIT~TES

-----------------~--------_.

GROUI' 25 MLES

I I I I I I I 1 1 I 1 I 1 I 1 1 I 1 1 I 1 I 1 1 1
9 9 0 9 BOB B B 9 8 8 B 9 8 B 8 8 B B B 8 B B 8
4 4 4 ~ 4 4 4 4 4 4 4 4 4 4 4 4 444 4 4 444 4
4 4 4 4 4 4 4 455 5 5 5 5 5 5 5 5 6 6 6 6 6 6 6
2 3 4 56? 8 9 0 1 ~ J 4 5 6 7 3 701 234 5 6..

CECUM, " , , ; X A ; A X A A; A A A A A" A
TNFLAMMATION, CHRONic. 2.= = 2'=
INFLAMMATION, ACUTE. ; = = ; ;
NEMATODIASIS. ; = ; ; ; ; ; ; I'
HEMORRHAGE. ; = ; ; ; ; ; ; ; 2.;
CYSTIC HyrERPLASIA, CRYPT EPITHELIUM. - - - =;;;; - - ; 2.; I';, • 2.; P
HEMORRHAGE, MUCOSAL. ; ; ; ; ; ; ; ; ;; ;;; =; = ; 1.= -
INFLAMMATION, ACUTE AND CHRONIC.

ILEUM A X A A MA A M X A A A A A A A A A X X A X A A A

COLON/RECTUM , A X A X X X A X X X X A X A X A X ; X ; i X A X A
INFlAMtlATJO,,, CHf:ONIL ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; 2.; ; ; ; ; ; ; r--
IIIFlAMMATlOlIr NOS. • •• ; ; 2.= ; ; • ;; =;;;; = = • ; ; ; = -0
tIEMATODIASIS. - - "=;;;; - = • ; ;. ; •• P; _ _ C'I
HEMORRHAGE. ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; = • ; ; • I
CYSTIC HYHRE'LASIA, CRYF'T EPITHELIUM. • ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; ; - -0
INFLAMMATION. rYOGRANULOMATOUS. ; ; ; ; ; ; ; ;; - - - - - - - - ; J';

MESENTERIC LY~PH NODE X X M X • X X X X X X M ; X j X • X X • X X X X X
ECTASIA, SINUSOIDAL. • ; ; ; 2t; ; ; ; ; ; • ; =
INFLAMMATION, ACUTE. • ; = ; • ; ; = = ; ; • 4t.
HISTIOCYIOSiS, SINUSOIDAL, • ; • ; •• = ; • ; ; ; ; ; ; • 2'~

ADENOCARCINOMA; MEIASIAIIC.
lNflAMtlA II 011 , f'YOGRANULOMA 10US.
INFLAMMAIION, GRANULOMATOUS, PARASITIC.

LARYNX X X X X X X X X X X X X X X X X X X X X = X X X X
CRYSTALLINE CIEf'OSITS, SUBMUCOSAL. •• ; • ; ; ; • ; ; - - - = = It-

TRACHEA X X A X X X X X X X X X X X X X X X X X X X

THYROID X X A X X X X ; X X X X X X X X X M M X X M X M
AMYLOIDOSIS. ; - - 2t; ; ; - - - - 2.;

PARATHYROID X X M M X M M X MMM M X X M X X X MM X M M MH

ESOPHAGUS X X X X X X X X X X X X

LUNG I BRONCHI-LEFT ;,; ;,' ; ; = ; ; • ; . - - - .•
CRYSTALLINE DEpOSITS IN DISTAL AIR~AYS. Z.2'2.2.Z.I.Z.2.Z.J.I'2.1.I.J.2.1.2.2.J'2.Z.lt2t2t
INFLAMMATION, GRANUlOMATOUS. ; ; ; • Jt; = = ; ; ; ; ; • = ; ; = = = = = ; l'e

IX) NO SIGNIFICANI LESION RECOG~IZEO. 1M) MIS51NO
II) INSUFfiCIENT TISSUE PRESENI IN SECTION (AI, AUTOLYZED
Itll NOT f'RESENT IN SECIION (-) NOT REQUIRED

If) f'RESENT Iltl MINIMAL IZtl SLIGHI
(Jt I :1()/IEf:AH ('f ~ SEUHE



CO-ChRCINOGENICliy OF FOUNORy PhRl1CULAIES
SILICA ANP SILICA SAN~ SUFSTITU1E5

--------~~~~~-;~--~~~~~-------------

111111111111111111111111
8 8 8 8 8 B 8 8 B 8 8 B B 8 8 8 8 S 8 8 B B B B
~ 4 ~ 4 ~ ~ 4 ~ 4 1 4 ~ 4 ~ ~ ~ ,I 4 ~ 1 ~ 4 ~ 4
414 4 4 ~ 455 5 5 5 5 5 5 5 5 ~ 6 6 6 ~ b ~
345 6 , B , 0 I ~ J 1 ~ 6 7 8 ~ 0 I 7 3 ~ 5 6

5KIN/SUFCUTIS • X 'X ( ( X X ( X X ( 1. Y. 0 1. Y X 1. 0 y, X X 1. 1. XINFLAMMATION, ACUTE. = _ = = = = _ 0 __ - _ = __ = = ••
E~EMA, SUFCUTANEOUS. • = = =. = = = - • - 3+- - - - 21- •
HYf'ERPLASIA.
ltHEHERhTOSIS.

MAMMARY GLANO N N N ~ N N H N H H H H N H N ~ N H N N N N N N N

THIGH HUSCLE X ~.X X X X X X X X X X X X X X X ~ X X X 1. i X
AMYLOIDOSIS, VASCULAR. = It"
INFLhHMATION, ACUTE.
DEGEl/HAlION.

SALIVARY GLANI' ; . X X X X X X X X X X X X X X ( ~ X X X X X ( X X X
H1FLMMATlON, ACUlE MW CHRONIC. = = = = = = = = = = " = • = - - - - - - - 0Cl

i. . '"MNDIFULAR UM"H N~IIE ( X X X X X H X X X X X X X X X X X X X X X 1. X X N

SClhTlC .,ERVE X X X X X X X X X X ( X X X X X X ; X y y v v y y J,
FRAIN X X" X X X X X X X = X X X X XX X X

HEMORRltAGE. = = = = = = = = = = 11=

PITUITARY X X A X X X X M X X X X X X X X X X

hDHNALS , , = = A X = = = = = X = = = = X = - X
AMYLOIDOSIS. , 3to,= = 4tJI= ~.J+= 31= J+4tJ+= J+4+2+= 0 41- 312+
ECTASIA, VASCULhR. = 2+= = = = = = = = = - - - - - - __
HYPERPLASIA, CORTICAL CELL. = = = = = = 2.= = = = 2t= = - - - - = = 2.=
ANGIECTASIS. ", = = = = = = = = = = = = = = = •• Jt=
ADENOMA, CORTICAL CELL.
ADENOCARCINOMA, CORTICAL CELL.

THYMUS X KM X X X " X X X " X = X X X X " H X X H "
AMYLOIDOSIS. = = = = = = = = = = = • JI= = = = = =

STOHACH X X A X X = I X X A X X • X = X X ~ X I X X A X A
PIGMENTATION, POSTMORTEH. - - = P = = •• = =
f1FCESStESI. = = = = - - - - H=

DUODENUM A " A X M X X A X h X A X A A A X A X X A X A A A

JEJUNUM A X A X X X X A 1. A A A X A A A X A X X A X A X h

<X) NO SIGNIFICANT LESION REC~G~IIED iriJ riISSING
lhl l,~~U~,m~w IItI~mIWSEN1_1~, SECTION •\~:~~~O~m~m

H') PRESENT (I+t HINlHAL , 12.) SLIGHT
<311 MOOFRAfE <4TI SEVERE



CO-[AR[INOGENIC~TY OF FOUNDRY PARTICULATES
SILICA AND SILICA SA~D SUBSTITUTES

--- -- ---- ---Gil6u;'- ;;-~;;,;[[S
I I 1 1 1 1 1 1 I 1 1 1 I I 1 ill 1 1 1 1 I I
8 B 8 8 3 8 5 8 8 E B 8 B B B 8 8 8 8 8 8 8 8 8
4444'14444441444 444444444
4 4 4 444 4 4 , ~ , ~ " " " 5 S 6 6 6 b b b b
2 J 4 S 6 7 0 9 0 1 ~ J 4 ~ ~, 89012345~

LUNG' BRONCHI-LEFT ICONTINUED)

CARCINOHA. AOENOSOUAHOUS.
HYPERF'LASIA. BROIICHIOLAR. EPITHELIAL.
HYPERPLASIA. ALVEOLAR/BRONCHIOLAR.

LUNG , BRONCHI-APICAL
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLnllHAT ION. Gp.nrIULOHA TOUS.

LUNG' BP.ONCHI-AZYGOUS
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAHHAIION. ORANULOHAIOUS.
CARCINONA. AOENOSOUAHOUS.

P
2~~ =
~ H~

. =f=
2t2t2f2+211+2+2+2+Jtl+2tl+I+J+2tl+212t3t2+2tlt212t
= = = = JI~ = = = ~ ~ = ~ = = = = = = = = = = 2t=

2t I I t2t t t t t t t t~t~t;t tit t2+;t2t2t~t t2t
= JI ~ ~ = = - ~ ~ ~ t=
=::: ==::: :; ="'===

~. x il x ~ ~ x x x ~ x " ~ 71 X =~" X X X ~ X ~ A
2t~ ~ ~ 2tH= t= = 2t~ 2+2111= 2t21' = ::: 2+= 2+=

Jt~ ~ ~

t~

;t;+;t;t;t~t;t;t;t;I~t;t~t~t;t;Ilt;t;I3t2t2tlt2t2t
= = = = Jt= = = = ~ ~ ~ - ~ ~ = ~ = = - = ~ - 2t=
= = = = = = = = = ~ = = = ~ = = = ~ = ~ ~ ~ ~ x
2+2+2t2+2+1+2+2+2+3+1+2+1+1+3+2+1+2+2+3+2+2+1+ t~

Jt~ ~ ~ ~ ~ ~ = ~ ~ ~ ~ = = ~ ~ ~ = ~ t~

= P

~ , c- ;

LUNG' BRONCHI-OIAPHRAGHA1IC
CRYS1ALLINE D~FOSiTS IN DISTAL AIRWAYS.
INFLAHHATION, GRANULOHATOUS.

LUNG' BRnt;CHI-CARDIAC
CRYSTALLINE OE~USiTS IN DISTAL AIRWAYS.
INFL~HHATION., ORANULOHATOUS.
CARCINOHA, AI'EIIOSDUMOUS.

LIVER .. ,
AHYLOIDOSIS.
HYFEREHIA. .
CYSTlS), BILIARY.
<LATERAl); OSTIS), BILIARY.
NECROSIS.

GALLBLADDER l

ADENOCARCINOHA. INVASIVE.
HYFERPLASIA.

SHEEN
AHYLOIDOSIS.
HEHATOPOIESIS. EXTRAHEDULLARY.
ADENOCARCINOHA. INVASIVE.

PANCREAS
AHYlOIDOSIS.
ADENOCARCINOHA, INVASIVE.

X 11 ~ X X
2+=

X X X

P

(J\

"l
N
I

-.D

, .
III NO SIGNIFICANT LESION RECOGNIZED, ,. IH) ~ISSING

111 INSUFFICIENT TISSUE PRESENT IN SECTION IA) AUTOLYZED
1111 tlOT F'RESEtIl IN BECnDt! ',' . ,1-) NOT REDUIRED

If) n:ESEtll tltl I1INIHAL 12t) SLIGHT
13t) "OIlERATE (" t I SH'fRE



HEART
IHROMFOSIS.
VEGENE~'AT J DtI.
ItlFLAMMATIOtl, ACUTE AtlO CHROtlIC.

t.WNErS
AMnOIlIOSIS.
ATROFIIY.
NEFHRDFAfHY, CfIROtlIC.
CASHS).

URINARY HAVOER
MIMERAlIZAIlON.
HYFERPLASIA, SEROSAL.

PROSTATE. .
ItlFLAMMATIOtl, ACUTE.
OEGEtlHAlION.

TESTES. ,
AMYlOIDOSIS.
ATROFHY.
OEGEtfERA TlON.
SPERMATOCELE.

SEMINAL VESICLES
ItlFLAMMATIOtl, ACUTE.
ADENOCARCINOMA, INVASIVE.

STERNUM I RI8 JUNCIION

FEMUR/80NE MARROY

NASAL CAVITY
INFLANMATIOH, ACUTE.

OTHER
IREtlAL LYMFH tlODEl, NO SIGNIFICANT LESION RECOGNIZED.
(MEDIASTltlAL LYMPH NODEI, CRYSTALLltlE DEFOSITS.
IMASS-AU'OMENI, ADENOCARCINOMA, NOS. >',.
IMEDIASTINAL LYMFH tlDDE), ItlFLAtltlATIOtl, GRAtlULOMATOUS.
IEYES), CATARACT IS).

IXl tlO SIGNIFICAtlT LESION RECOGtllZEO ,. (M' HISSING
(1) INSUFFICIENT TISSUE FRE5ENT IN SECTION IA) AUTOLYZED
(tI) tlOT FRESENT IN SECTION : 1-) tlOT REOUIRED

(P) PRESENT Illl MIHIMAL (~') SLIGHT
13.) MODERATE 1411 SEVERE



[O-C~RCINOGENI~CI.1Y OF FOUNIIRY -f'ARTICULATES
SILICA MID SfLlCA SAND SU~STITUTES

-------------------------------------------
'OilliUF' 25 MALES

I I 1 1 1 I I I I I I 1 1 1 I
BOa a 8 a 8 a a a a 8 a a 8
4 4 4 1 4 4 4 4 4 4 4 4 4 4 q
4 4 4 4 4 4 4 4 5 S 5 S S 5 5
" 345 6 7 8 9 0 I 2 3 4 " 6

OTHER (CO'ITINUEin

(MASS), INFLAMMATION, ACUTE.
(MEDIASTINAL LYMPH HODE), DILATATION.

, ".', , '1
IX) NO SIGNIFICANT LESION RECOONIlED_; \H) "ISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION CAT AUTOLYZED
(Nl HOT F~RESENT IN SECTION i -" (-).,NOT REOUIRED

cPt F-RESEIfT lit) "INIMAL.,-. IU) SUOHT
(3tl MODERATE (4t) SEVERE

i. I I 1 I I I 1 I
a 8 8 8 B 8 a 8 B
444444444
5 5 6 6 6 6 666
89')]23456

.........
N
I

'Cl



CO-CARCINOOENICiTY,OF FOUN~Ry,PARTICULATES
SILICA ANP SILICA 5AHP SU~5TITUTE5

-------------'oRotir-;s--KAllS--------,·----
I I I 1 1 I I I I I 1 I I I I I 1 I I I I I I I I
8 e 8 8 8 8 B 8 8 B BOB 0 e 8 e eBB B BOB B
~ 4 4 4 4 1 4 4 4 4 4 ~ 4 ~ 4 ~ 444 4 4 4 4 4 4
6 6 6 7 7 7 7 7 7 7 7 7 7 a 8 2- 9 8 a e 5 e a 9 ~
7 8 9 0 I 2 3 4 5 6 7 S 9 0 I 2 3 4 5 6 7 a 9 0 I

2t=
2t=

N N N 11 N N X N N N N N N N N N N

X X X X X X X X X X X X X

'N II N H H H N N

J
t1XXXXXX

= A X = = X
4t4tJtit o ~ 4t3to

t1 X 11 t1 X MX X t1

N
t-­
N
I

'"

F"

3t

x

x

x

x

11

11

A X X

11 M 11 X

x x x
x x X

3tH"

x x
x
x

A

A

f'

x

x

l(

P

A

A

,
x

Ii

l( x

x

x

x

x
X 1\

A X X

11 X

x x

x x X
H=

" " 0 x
= 2t= =
4t=

P

A II A

A II A A X

A X A

" X
:: ~

2t=

x

P

x x x 11 X

X X X X

X X X

x

A

1\

x x x x

x

It=
X X X X X

x x x
x x
x x x

x

x l( x x 11

X = = X
2t= 4tHo

x x

11 It 11 11

S~ IN/Si.IB~UH 5
ItIFLAmlAHoth ACUTE.
E~EMA.· SUBCUTANEOUS.
IIYPERPLASIA.
IIYHRKERATOSIS.

MAMtlARY GLANP

THIOH MUSCLE , '
AMYLOIDOSIS., VASCULAR.
INFLAMMAIION, ACUTE.
DEGENERATION.

SALIVARY GLAND,
INFLAMMATIoth ACUTE AlID CHRONIC.

tlANDIBlILAR LYMPH NOUE:

SCIATIC 'NERVE

CRAIN
HEt10RRHAGE.

PITUITARY

MRENALS
AMYLOIDOSIS.
ECTASIA. VASCULAR.
HYPERPLASIA, CORTICAL CELL.
ANGIECIASIS.
A~ENOMA, CORTICAL CELL.
II~ENOCIIRCTNOI1A, CORTICAL CELL.

THYHUS
AMYLOIPOSIS.

STOMACH
PIGMENtATION, POSTt10RTEI1.
I\~CESS(ESI.

PUOPENUt1

JEJUNUtl

(Xl ~O SIGNIFICANT LESION RECOG~iZiD 1111 I1ISSING
~I) INSUFFICILNI TISSUE PRESENT IN SECTION (AI AUTOLYZEP
INl NOT PRESENT IN SECIIO" " , 1-1 NOT REOUIREP

IP) PRESENl lltl MIHII1AL, 12jl SLIGHT
13t) MODERATE (~tl SEVERE



~O-~~~~INOGENI~ITY OF FOUND~Y PARll~UL~TES
SILI~A ~ND SILI~A SA~D SUBSTITUTES

--------------i~~6~-;;--~~~~~-------------

I. I I I I I I I I 1 1 I
88888 8 8 8 888 8
~4~~~44~~41~

6 ~ 6 7 7 7 7 7 7 7 7 7
7 8 9 0 I 2 3 4 S 6 7 8

I I Iii I I I I I 1 I
8 8 8 8 8 8 8 8 8 8 8 8
444~~4'14'14~4

8 8 3 8 8 8 9 8 8 8 9 9
o I 2 3 4 ~ 6 : G 901

- ,- ~ - = ....... .=. - ...... = -.. .. ;::"::: f=-~= ;:: -, "
2t2f2tl12t2t21212t2tltl12t2t2t2t2f2f2flflf3f212f2f
. - - - - - - - - - - - - - - - . = - - 3t- •••

2f= = 2t=

X A XA X X A H A It X A X A MX ~ X A

JI- - - - - - - - 3t- It3t-

X ~ - ~ - - A X - X --A A A
21- - - _. 2t-

2.=

c<1
r-­
N

I
>D

2t

It

x

A A X

X X

JI-

MH MX

X X

H

A ~ A X

x

X X X X X X X X

it X X - H X X
2+=

X

X H X X X

X X X X X

X
21-

X X

X X

X

It-

MX
X X X

x X

X X X

x X A X X

~

4+-

X X X

X

A

M

A X

H X

X

A

x

X X X

X M

2t-

~

x

X

x

H-

x

H M M MM MM X

X X X X X X H X X

~[[UM

INFlAMMAIION, ~HRONI~.

INFLAMMATION, ACUTE.
NEMATODIASIS.
IIEMDRRHAGE.
~YSTI~ HYPERPLASIA, ~RYPT EPITHELIUH.
HEHO~~HAGEI MUCOSAL.
IIIFLAMMATlotl, A~UTE AtW ~HROIII~.

ILEUIt

COLON/RECTUIt ,
INFI AMMATION •. CHRONIC.
IIIFLAMMATlON, II0S.
IIEMTODIASIS.
HEMORRHAOE.
C1STIC HYPERPLASIA, [RYPf EPITHELIUM.
INFLAMMATIOII, PYOGRANULOMATOUS.

ME5ENIERIC LYMF'H NODL
E~TASIA, SIIIUSOIDAL.
INFLAMHATION, A~UTE.
HISTIO~YTOSIS. SINUSOIDAL.
ADENOCAR~INOMA, METASTATI~.

INFLAMHATION, PYOORANULOHATOUS.
INFL~HHATION, GR~NULOHATOUS, rAp.ASiTI~.

LARYNX
CRYST~LlINE DEPOSITS, SUBHU~OSAL.

TRA~HEA

THYROID
AMYLOIDOSIS.

["AP.ATHYROiD

ESOPHAGUS

LUNG 1 BRONCHI-LEFT
~RYST~LLINE DEPOSITS IN DISTAL AIRYAYS.
INFL~HHATION, GR~NULOMATOUS.

(X) ~~ SIGHIFICAHT LESION RECOGNIZ~a.. IMl HISSING
(I) INSUFFI~IENT TISSUE FRESENT IN SECTION IA) ~UTOLYZED

(HI HOT FRESENT IN SE~TIO" (-) HOT REQUIRED
(P) PRESENT lIt) MINIMAL 12tl SLIGHT

13t) MOUERATE (~f) SEVERE



CO-CARCINOGENICITY OF FOUNDRI PARtlCULAIES
SILICA ANn SILICA SAND SUOSlltUIES

----------------------------------------_ ..
GROUP 25 HALES

1 I 1 1 1 1 1 I 1 1 1 1 1 1 1 111111111
B 8 B 3 B 8 8 8 8 888 8 8 8 8 8 B 8 888 8 8
~ 4 4 4 4 4 ~ 4 444 4 444 4 4 4 4 4 4 444
666 7 7 7 7 7 7 7 1 7 7 8 C B 8 B 8 B 3 B 9 9
7 B 9 0 1 234 5 6 7 B 9 0 1 3 4 5 6 7 3 9 0 I

2flt=

2t2t211t2t21212f2f2tlllt2t2t21212t212tltlt3t2t2t2t
3t=

2f2f2flf2t2t2t2t2t2tI1It2t2f212t2t212tltIt312t212t
= = = = = = = = = = = = = = = = = = = = 3t= = = =

= = = = = = = = = =,
= = x X = = = = = x = = "IX X X X X • X
It2t= = 3t212tll= = = 2t2t= = = = = 2t= = = 2t

..j'

r-
""I
..0

AA A A

=.X X
2+=

X X

A X A

XN X X H X

21= = = = = It=
Jt= = JI=

::!t=

A N A A X A X A

A

A = X X X M X = ='X
Jl= = = = 312t=

X

x X A

21= H21=

x X X X X

;t~t;t~t;t;t t;t;121~t~t;t2t21~12t2t;l~t~f31212t2t
= = = = = = = = = = = = = = = = = = = 3t= = = =

2t2t2t~t2t2t212t2t2t~l;t2t2t2t~t2;2t2t~t~t3t2t2t2t
H=

LUNG I ~RON(HI-lE~t ,tONlINUED)

CARCINOHA, AOEN050UAHOUS.
HYPERHA5IA, ~RONCHIOLARI EPIIHELIAL.
NH'ERHASIA, ALVEOLAR/~RONCNIOLAR.

LUNG & ~RONC~I-APltnL
CRY51ALLINE OEPOSITS IN DISTAL AIRWAYS.
INFLAHMATION, GRANULOMATOUS.

LUNG I f.RONCHI-AZYGOUS
CRYSTALLINE DEPOSITS, IN DISTAL AIRWAYS.
INFLAMHAIION, GRANULOMATOUS.
CARCHIOHA, AOElIOSOUAMOUS.

LUNG I ORONCHI-OIArHRAGMATIC
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
INFlAMMATION, GRANULOHAIOUS.

LUNG &~RONCHI-CARDIAC
CRYSIALLINE DEPOSITS IN DISTAL AIRWAYS.
INFLAM"ATION, GRANULOMATOU5.
CARCINOHA, ADEN050UAHOUS.

LIVER
AHYLOIDOSIS.
ItYF"EREHIA.
CYST(S), ~ILIARY.

(LATERAL), CY5TIS), GILIARY.
NECROSI5.

GALLoLAl'DER
ADENOCARCINOMA, INVASIVE.
HYF"ERHASIA.

SHEEN
IIHYlOIDOSIS,
HEMATOPOIESIS, EXTRAMEDULLARY.
ADENOCARCINOMA, INVA5IVE.

PAlICRUS
AMYLOIDOSIS. "
ADENOCARCINOHA, INVASIVE.

. . _.. i
(X) NO SIGNIFICANT LESION RECOGNIZED , (M) MISSING
(II INSUFFICIENT TISSUE PRESENT IN SECTION IA) AUIOLYZED
(tl) 1101 F'RESENT IN SHlION, C':.-, ,'1-) tlOT F:EOUIRED

(F') PRESENT lit> MTNIHAL _. ,(211. SLIGHT
(Jt) HODERATE (4t) SEVERE



CO-CAfnllOGENICiiv OF F:ouNi,ln PARTICULATES
SILICA AND SiLICA SAND SU~STITUIES

-------------------------------------------
GROUP 25 IIALES

i Ii I I I I I 1 I 1 1 I IIi I '~, I I I I I I I
e e e e e e a 9 9 e a 0 a e e e a e e e a 8 e 8 8
444 444 4 4 4 4 4 4 4 4 4 4 4 4 4 444 4 4 4
6:6 6 7 7 7 7 7 7 7 7 7 7 e 8 e e e e 0 e 8 e 9 9
7 e 9 0 I 234 5 6 7 8 9 0 I 2 3 4 5 6 7 0 9 Q I

HEAn
TlIR01180S I 5 •
l'EGENERATlON.
INflAMMATION, ACUTE MW CHRONIC.

KIDNEYS
AIIYLOl00515.
nT~OF'1IY •
NEPHROPATHY, CHRONIC.
CASI (5).

URINARY 8LAOOER
I1INFRAlIZATION.
HYPERPLASIA, SEROSAL.

PROSTATE
WFlAIIIIAT 10/10 ACUTE.
OEGENERATION.

TESTES ,
{\fIYlOIDOSIS.
ATROF'HY.
DEGENERATION.
SPERIIATOCELE.

5EIIINAL VESICLES ,"
ItIFLAI1I1ATlON, ACUTE.
AOENOCARCINOHA, INVASIVE.

STERNUII &RI8 JUNCTION

FEI1UR/80NE HARROW

NASAL CAVITY
INFLAIIIIATION, ACUTE.

OTHER ,
(RENAL LYIIPH NODE), NO SIGNIFICANT LESION REcOONiZED.
(IIEDIASIINAL lYIIPH "DUE), CRYSTALLINE DEPOSITS.
(IIASS-A8DOHENI, ADENOCARCINOI1A, NOS. ;'~
IMEDIASIItIAL LrIlF'H )IODE), ItIFLAMHATlON, ORANULOMATOUS.
(EYFSI, CATARACT.S).

(X) tio SIGNIFICA/IT LESION RdOGNIZ[~ IIll H'iSSING
(I) INSUFFICIENT TISSUE PRESENl IN SECTION (A) AUTOLYZED
(II' II0T PRESEIIT IN SECTION . i', ,,(-) 1101 REDUIREO

(P) PRESENT lit) HlttlHAL < (Zi) SLIGHT
13t) MOOERA IE (4t J SEVERE



[O-CA~CINOGENICITY O~ FO~NPRi FARtlCULATES
SILICA ANII ,SILICA sAlm 5UFSTITUHS

--------------DRbup-;5--n~lEs-------------

11111111111111
8 8 8 8 888 8 8 8 8 8 8 8 8
4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
6 66 7 7 7 7 7 7 7 7 7 7 88
7 8 901 2 3 ~ S 6 7 B 9 0 1

,
1 1
8 9
~ 4
8 9
2 J

Ii 1 iii 1 1 I
8.8 8 8 8 8 8 8
4' 4 4 4 4 4 4 4
88888999
4 5 6 7 8 9 0 I

OTHE~ ItOHTIHUEDI
,1'~ :)~'·'1

(HASSI. 1NFLAHHAtION, AcutE.
(HEDIASTIHAL LYHFH HODEl. DILATATION.

= 4+=
2.=

(XI NO SIGNIFICANT LESION RECOGN~Z~D, .' (HI HISSING
(II INSUFFICIENT TISSUE FRESENT IN SECTIO" IAl AUTOLYZEP
(H) NOT FRESEHI IN SECTION~· .' (-I NOT REOUI~ED

IFI FRESENT (lfl HINIHAL '. 12., SLIOHT
(3tl HODE~ATE (4+1 SEVERE

-r>
l­
e--!,
-r>



CO-CARCIHOGEHlcrTY. Of fOUHDRY PARTICULATES
SILICA AHD SILICA SAHD SU~STITUTES

-----------------~----------~------- ------

~

GROUP 26 HALES

1111111111111111
8 8 8 8 8 8 8 8 8 888 8 8 8 8
444 4 444 4 ~ ~ ~ ~ 5 5 5 5

, 1 1 1 1 1 1 1 1 0 000 0 000
2 J 4 5 6 7 8 1 0 1 2 J 4 " 6 7

j
1 I I
888
5 5 5
001
890

1 ill 1
8 8 888
5 5 5 5 5
I I I I 1
2 J 456

SKIH/SUBCUIIS X X I X X X X X X X X X X X X X X X X
EDEHA, SUBCUTAHEOUS. = = = = = = = = = = = = = = = = = =

MAMMARY GLAND N NH N H N N N N N N N N H H H H H~ H H N N H H

THIGH MUSCLE X X X X X X X X X X X X X X X X XX X X

SALIVARY GLAND X X X X X X X X X XX X X X X X ~ X X X X X X X X

MAHDIBULAR L~H~H NODE X X X A X X X X X X X X = X X X X H X X X X i X
HYPERPLASIA. = = = = = = = = = = = 2t=
ERYTHROCYTOSIS. SIHUSOIDAL. = = = = = = = = = =

SCIATIC NERVE X X X X X X X X I I X X X .......... ,. .. .. .. .. .. .. ......

ORA IN X X X X X X X X X X X X X X X X X X Ie X X X X X X ::::;

F'IJUIlARY , X X X H X H X H X = X X I X H X I X i X X X X X X J,
ARTIFACT(5). = = = = = = = = = = =VACUOLAIION. = - - - = _ It-

ADRENALS X X X A X X = X X = X X - X = - - X i
ARTIFACtIS). = = = _ = = = = = p = = = = = ~ = _ =
AHrLOIDOSIS. = - - = - = 21= = - = = Jt= = = Jt- = = = 2t= = JI
HYFERPLASIA, CORTICAL CELL. = = - - = - - = = - - = = = 212t=
PHEOCHROMOCYTOHA.
ADENOHA, CORTICAL CELL.
(LEFT), CARCINOMA, CORTICAL CELL.

THYHUS X X H H H X X H H X H H H = X H Ie X XH X H X ri
HYHREH IA. = - - = = - • • _ = - = = Jt-
CRYSTALLINE DEPOSITS. = - = = = = = = - = - - - 2t-

STOHACH X X A A X X X X A X X X I - X X X X X
CARCINOHA. SOUAHOUS CELL. = = = = = = __ = = __ = = = = = = = =
HYPERFLASIA. , = = = • 2t. = = • - •• = • Jt. = = = = = 2t=
ADENOCARCINOHA, INVASIVF. = = = - = = = = = = - = = = = = = - = P = =
ULCERlSI. - = = = = = = = = = = = = = = •• = = = = 21=
PM'lllOHn;
HINERALllATION.· ..
PIGHENTAtION, POSTHORTEM.

DUODENUM X A A A X X X A X A·X X I X X X X X X A = X X X

(Xl NO SIGNIFICANT LESION RECOGNIZED.. , IHI HISSING
(ll INSUFFICIENT TISSUE PRESENT IN SECTION IAI AUTOLYlED
IN) NOT F'F;ESlNT IN SECTION (-I NOT. REDUIREI'

IP) prESENT Iitl HINIHAL 12tl SLIGHT
IJt) HODERATE 14tl SEVERE



CO-CA~CINOGENICltt OF FOUNPRY PARTICULATES
SILICA ANP SILICA SAND SU~STITdTES

--------------GRiiiip-26--ii;;[~s-------------

1II111111111111fl11111111
B B B B B B B B B B B B B B B B B B B B B B B B 8
4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 555 5 5
9999999900000000001111111
2 3 4 5 6 7 890 I 2 3 4 5 6 7 8 9 0 I 2 3 ~ 5 6

DUODENUM ~(O~TINUE~)

nlIE~UCARciNOMA, Iti'JASIVE. ; ; ; ; ; ; ; ; = ; ; ; ; ; = = = = = ; P
INFLAMMATIUN, CH~ONIC. ; ; ; ; ; ; ; = ; ; ; = ; = ; ; ; ; ; ;

JEJUNU~ X A A A X X X A X A X X X A X i X X X A X X X X X

CECUM , X A A A A X ; A A A A X A A X X M X X A A
CYSTIC HYPE~PLASIA, CRYPT EPITHELIUM. = = = = = = 2+= = = = ; = ; = ; = ; ; ; ; = ; = 2+
NErIATOPIASIS.
INFLAMMATION, CH~ONIC.

SARCOMA, HISTIOCYTIC.

ILEUM X A A A A X X A X A X X X A X M X X X A X X X X X
SARCOMA, HISTIOCYTIC.

CULON/RECTUM X A A A X X X A X X X X X X X X
CYSTIC HYPERPLASIA, CRYPT EPITHELIUM. = = = ; = = = = = = = = = = = = = = = = = = = = JI 00
NEMATOPIASIS. " = = = = = = = = = = = = = = = = = = = = = f' = = = ~

:~~t~~~~;~g~: ~~2g~~g~LOMATOUS. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~I ~

MESENTERIC LYMPH NOPE iI X A A MX X X I = X X X X X X = X X X = X M
HYPERPLASIA. = = = = = = = = = 2+= = = = = ~ =,=
IIlFLAMMATIOIIr ACUTE AND CHRONIC. = = = = = ; ; ; ; = ; = = = = = 31=
APENOCftRCINOMA, METASTATIC. = = == = = = = = = = = = = = = = = = = P
INFLAMMATION, GRANULOMATOUS.
SARCOMA; HISTIOCYTIC.

LARYNX , ,,, . _ " = X X = X X X X X X X X = X X X X X X X
rOLYPISI, EPITHELIAL. P = = = = = = = = = = = = P = = = = = = = = = P
INFLAMHATION, ACUTE. 21= = = =
CARCINOMA, SQUAMOUS CELL. = =,= = P
DYSPLASIA. = 21= = =
HYfERHASIA. = = = = = = = = = = = = = = = = = = = = = = = = It

TRACHEA = = X X = = X X X X X = X X X X = X =
POLYPIS), EPITHELIAL. = = = = P = = = = = = = = = = P = P
INFLAMMATION, ACUTE. 1
CA~CINOMA, SQUAHOUS CELL.
f1PEtIOCARC ItIONA. = = = = = = = = = = = = = = = = = P
~YPERPLASIA. _ = = = = ; = ; ; = 2+=
CARCINOMA. POLYPOID. = = P

(Xl NO SIGNIFICANT LESION RECOGNIZED ,,' (M) HISSING
(I) INSUFFICIENT TISSUE PRESENT IN SECIION IA) AUTOLYZED
(NI NOT F'RESENT IN SECTlOI~ ,j' ,H-). NOT REQUI~ED

(P) F'RESENT (It I MIIlIMAL " 12+) SLIGHT
(31 J MODERATE (4t) SEVE~E



CO-CARCINOGENICITY OF FOUHDRY ~ARTICULATFS
SIlICA AND SILICA SAHD SU~STITUIES

~------~~~~;-;~--~;~~~-------------

Iii 1 I 1 1 1 1 1
8 8 8 8 8 8 8 8 8 B
~ ~ 4 4 4 ~ ~ ~ 5 5
9 9 9 9 9 9 9 9 0 0
2 J ~ 5 6 7 890 1

1 1 1 I 1 lit 1 1 1 1 1
B B B B e 8 B 8 e 8 e 8 B
5 5 5 5 5 5 5 5 5 5 5 5 5
o 0 0 0 0 000 1 1 1 I I

J ~ 5 6 7 8 901 2 J ~

1
8 8
5 5
1 I
5 6

I
f'

J'='.
I ~ • = ~ ~ • = • ~ • • • ~ ~ ~ • • • • • • • • I
2+1fJ.2f2+= 2+2+2+2+2t2t2+2+2+2tl+jt2t2+2+2t2+~2+I'·I

.,.,' .~ •• ~ I
2+2f2+2+2+2+2+2+2+2+1tJ+2+2+2.2+2+= 2.

M

'"r-
C'1

I
-0

x

X

H

M M H

" X XH·

2f~

I
Jt·

X H H

X H H X

H

H H

H

X X X X

X H X X

X

Jt~

J'=
;.1,3+2,.

I

THYROU'
AHYlOIDOSIS,

F'ARiIlHH:OI [I

ESOIHAGUS
IHFL~HH~TION, ACUTE.

LUHG &~ROHC~IcLEFf ,
INfl~AMHATION, ACUTE,'
CARCINOMA, SOUAMOUS CELL.
C~'STALLINE [lEPOSITS IN [lISTAL AIR~AYS.

NEMOR~IIAG['
AIIENOCA[,CI NOHA.
AHtIUMA. ,
(MAINSTEH ~RONCHUS), A[lENOCARCINOHA.
HYIERPLASIA, ALVEOLAR/BRONCHIOLAR.
CARCINOMA. A[lENOSOUAHOUS.
SARCOMA.
A[lEHOCARCINOHA, BRONCHIOLAR.
A[lENOCARCINOHA, METASTATIC.
PNEUHONIA, ASPIRATION.
INFLAHHATION. GRANULOHATOUS.
EMPHISEHA, BULLOUS.
(HAIHSTEM BRONCHUS), HEOILASH(S), NOS.
ATELECTASIS.

LUHG & BROMCHI-AIICAL
INfLAMHATION, ACUTE.
CARC WOIIA, S~UAMOUS CEll.
CRYSTALLINE DEIOSIIS IN DISIAL AIR~AIS.
A[I[NOCARC IIION/\.
ADElIOM. 'I' ,

HYPERPLASIA, ALV~OLAR/BRONCHIOLAR.
CARCINOHA, ADENOSOUAHOUS.
r-I/EUHDlIIA, ASF'IRATlON.
INfLAHMATION, GRANULOHAIOUS.
EXUDATE, PROlE IN RICH, ALVEOLAR.
r.CARRlIlG.

LUNG &BRONCHI-AZYGriUS
INFLAMMATION, ATUIE.

(X) HO SIGtllrICAl1T LESION RECOGHIZED , (H) illSSING
(I) INSUFFICIENT TISSUE IRESENT IN SECTION (A) AUTOLYZED
(tl) HOT IRE'oEHT IN SECTION '., . ,1-) tlOT REOUIRED

!f) fRESENT (II) HINIHAL (2t) SLIGHT
(JI) HO[lERATE (~I) SEVERE



CO-CARCINOGENUITY OF FOUNDRY, I'ARTICULATES
SILICA ArID SILICA SAIID SUBSTnlJTEs

------------------------------------------
GROUP 26 MALtS

1111111111111111111111111
88888 B B B B B B B B B B B B B B 8 B B B B B
4 4 ~ 4 4 4 4 4 S S S S S S S S S S 5 S S S S S 5
9999999900000000001111111
2 3 4 S 6 799 0 I 234 5 6 7 B 9 0 I 2 3 4 5 6

2+=

2tH=

2+=
P
21'"

;f~fi+;t;t~ ;+;+;+;+;+;t;.;+;f;tit;+;+;f;t;+;t~ 2+
P ~ P

o
OJ
N

I
-D

X =

21

H=

2"3+=
2t

2+=

3f=

2i=

- X

2f=
I'

2t=
P P

2+2f2t2f2f2f2f2t2f2flfJt2f2f2f2f2f= 2+
P

A A Xx

x

P
2'1'3'2'= 112121212121212.2. '2'1'31212121212'~ 2\

~ ~ = P ~ = ~ ~ = ~ ~ ~ = = ~ P
P = = = = = = = = = = ~

2t=
P = = =

3+=

3f=
2f1tH2f=

LUUO & ~RUIICHI-AZYOOUS (CONTINUED)

CARCINOMA. SQUAIIOUS CEI,L.
CRYSTALLINE DEPOSITS IN DISTAL AIRYAYS.
AI'EHOCMCINOHA .
RDrHO~n. , .
IIYPERILASIA, ALVEOLAR/BRONCHIOLAR.
CARCIHOMA, ADEIIOSOUIllIOUS.
EHFHYSEHA.
FHEUMDIIIA, ASPIRATION.
INFLAHIIATIOII, GRANULOIIATOUS.
EMPHYSEMA, DULLOUS.

LUNO 1 FRDNCHI-DIAPHRAGMATIC
IIIFLAMMATIOII, ACUTE.
CAr:c IIIOMA, SllUAMOUS CEll.
CRYSTALLINE DEPOSITS IN DISTAL AIRYAYS.
AIIEIIOCARC INOHA;
AHllUM!, •
HYf'ERf'LAS IA, ALVEOLAR/BRONCNI OLAR.
CARCIMOHA, ADENOSOUAMOUS.
HYf'ERPLASIA. BRONCHIOLAR, Ef'ITHELIAL.
AD£1I0CARCIIIOIIA, BRONCMIOLAR.
ADEIIOCARCINOMA, METASTATIC.
EMPHYSEMA. •
I'NEUHONIA, ASFIRATION.
METAHASIA, SOUMOUS.
INFLAMMATION. ORANULOMATOUS.

LUIIG & BROIICHI-(ARDIAC
INFLAMMATION,. ACUTE.
(RYSTALLIIIE DEPOSITS IN DISTAL AIRYAYS.
ADENOMA.
HYHRPLAS IA, .ALVEOLAR/BRONCH IOLAR.
CARCINOMA, ADENOSllUAMDlIS.
PNEUMOIIIA, ASPIRATIOII.
METAf'LASIA,SllUAMOUS.
INFLAHMATIOII, GRANULOMATOUS.
S(ARRIIIG.

LIVER,
IIIFLAMMATION, A(UTE.
AMYLOIDOSIS.

<Xl
(II
(II)

110 SIGNIFI(A~~ LESION RECOGNjtED .
IIISUFFI(IEIITTISSUE PRESEllr III SECTldN
NOT PRESENT IN SECT 1011 "~,

(P) PRESENI (Ill ~IIIIMAL .. ,
(31) MODERATE (41)

(M) MISSING'
(A) AUTOL Yl[[l
(-) NOT REOUIRED

(21) SLIGHT
SEVERE



CO-CARCINOGENICITY OF FOUH6RY tARTICULATES
SILTCA AND SILICA SAND SU~STITUIES

--------------rl~OU;.-26--"AltS-------------

Iii 1111111111111111111111
8 8 8 8 8 8 8 8 B 8 8 8 8 8 8 B 8 8 8 8 8 8 8 8 8
4 444 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 555 5
999 9 9 9 9 9 0 0 0 0 000 0 001 1 I 1 I I I
2 3 4 5 6 7 8 901 2 3 4 5 6 7 890 1 2 3 4 5 6

LIVER (CONTINUED'

HEKANGIOSARCOKA, ~ ~ ~ ~ ~ ~ ~ ~ ~ t
(MEPIAN LOBEl, HEMAHGIOSARCOKA. ::: =- '= :: =- "" ~ f'
NECROSIS. • •••••••• ~ It·
IIYHREMIA, ~ =- =- :: = :: ::: ::: ::: ::: ::: ::: =1=
VAC~OL~TION, [1TOPLASMIC, • ••••••••••••• It·
INFLAMMAIION, [HROIIIC.
nSTlSl, BILIARY.,
SARCOMA, HISTIOCYTIC,

~GALLBLAl'PEF: A A A A A X X'A A A A X A A X X X X X X A X X X A
'.

SF'UEN =,X A A X X X I X ~ X X X X ~,X ~ X X X - X
HYPERPLASIA, RETICULOENDOTHELIAL [ELL. 2t= •• ~ ••••••••• It~ ~ •••••
AMYLOIDOSIS. = ::: :: ::: :: ::: :: ::: - - ::: ::: :: :: 2f,= ::: ::: ::: ::: ::: ::: 2+
HEMATOPOIESIS. EXTRAMEDULLARY. • • • • • ~ • • • 3t· • • • • •• ~ ~ ~ • • • ~ ~ ......
AIIEtlOCARe 1II0KA. IIIVAS IVE • • • ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ f' ~ • • • CO
SARCOMA. HISTIOCYTIC. = ::: ::: ::: :: ::: ::: ::: ::: ::: ::: ::: :: :: :: ::: :: ::: :: ::: = - - - N

I
F'MICREAS X X A II X X X X X X X X X X X X X X X X ~ - - - \D

AI'EIIOCARCiNOMA. INVASIVE. ~ ~ ~ ~ ~ ~ ~ • ~ • ~ ~ • = • • = = = ~ P
SARCOIIA. HISTIOCYTIC, INVASIVE,

liE ART X X X X X X X X X X X X X X • X
IIIROIIBOSIS. • •••• = = •• = = = = ~ 3t= It~
(CORONARY,ARTERIES). IIYtERtLASIA. MEDIAL. ~ ~ = = = = ~ = = = = = • = = = • 3t=
INFLAIIMATION, CHROHIC, PERIVASCULAR. = ::: :: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :: :: ::: 2+=
CARCIIIOMA. METASTATIC,
MIIIERALI ZA liON,'
SARCOMA. HISTIOCYTIC; ItIVASIVE.

- ~ ~KIDtlEYS = X A A X = = X X X X = X X • X • X X = = X X
tIEF'HROT'ATHY. CHI:OIII C. 2+= ::: ::: ::: ::: ::: ::: ::: ::: ::: 2+= ::: ::: ::: ::: ::: ::: ::: ::: ::: 2t~t=

CARCItiOtlA, TU~ULAR CELL. = = = = = f' = = = = ~ =.= = = = = ~ = =
AHYLOI!'OSIS. ::: ::: ::: ::: -'" =" 21= ::: ::: ::: ::: :: ::: :: ::: 2+= :: :: ::: 7 3+
DILATATIOII. TUBULAR, = ::: ::: ::: :: ::: ::: ::: ::: ::: :: ::: ::: ::: 2+= ::: F = ~ =
INFLAIIMATJON. ArUTE. CAf'SULAR. = = = = = = = = = = ~ = = = = = ~ It~
ADEIIOCARCINOIIA, IHVASIVE. = = = = = • = = • • = = = = = = = = • = f'
NECROSIS, CORTICAL CELL. = ~ = = ~ ~ = = ~ = = = = = ~ ~ ~ = = ~ - ~ = ~ 3t
NECROSIS, TUBULAR.

URl/IAH BLAII[I[R X X A A X X X I X X X X A X X X X X X

IX) NO SIG/lIFICAtiT LESION RECOGNIZED, ' (", MISSING
(II INSUFfiCIENT IISSUE fRESENT INSECTIO/l (A) AUTOLYZ£D
(Ill /lOJ PRESENT IN SECTION ," (-I 1101 REQUIRED

H) "RESENI (It) IIIlIIKAL. (2tl SLIGHT
(ll) KODERATE (41l SEVERE



A X X X X H H H X X X X X X X X X X X
= ~ = = = = = = = = = = = = = = = = = =
X X X X X X X X ~ ~ X ~ ~ ~ X ~ X X X

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 3t~=~ ~ ~ ~ ~;~ ~ ~ ~ ~ ~ ~ ~ ~ Jt
Itlt~ 3tlt2t~ ~. ~ ~ Jt~ 2t~

= = = = = = = 2+=

X X A A X X X X X X X X X X X X X X X X X X X • • N
~

X I X X X X X X X X X X X X X X X X X ~ X X X X X N
It~ ~ ~ ~ ~ I
= = = = = = ~

X [ X X X X X X H X X [ X X X X i XX X X X X H

X ~ X X X X X X X X X X X X X I X X
P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~

= = = = = = = = = = = = = = = = = = = = = =
- - - - - - - ~

Jt~

2t~

CO-CARCINOGENiCITY OF FOUNDRY PARIICULATES
SILICA AND SILICA SA~h SbBSTIIUIES

--------------~ROUr-;6--"AlES-------------

Illl1111111111111illllill
8 888 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 I I I I I I 1
2 3 4 5 6 7 890 I 2 3 4 5 6 7 890 I 2 3 4 5 6

H:£ISIA1E
INFLAijijATION. ACUTE.

TESTES
'HFLAijijATIOH, ACUTE.
AHYLDI ['£ISIS.
nIROPltY.
['EGEHERATI ON.

SEMIHAL VESICLES

SIERNUH.1 RIB JUNCTIOH
IHFLAHijATIOH. ACUTE, FERIOSSEOUS.
ADENOCARCINOHA, METASTATIC, ILUNG).

FEMUR/BOHE "ARROW

NASI,L CA'J i h
ARTlFACTlSI.
EXUDATE, PURULENI.

OTHER ,. ., . L
(MEDIASTINAL LYMPH NUDEI, CRYSTALLINE DEPOSITS.
(MEDIASTINAL LYMFH HODE). ECTASIA, SINUSOIDAL. ,
(MEDIASTINAL LYHFH NODEI, INFLAMMATION, GRANULOMATOUS.
(BROHCHIAL LYMPH NODEI, SARCOMA, HISTIOCYT[C.
([FIDTDYHISli THFLAHMA110N, ACUTE •

.... ; ,
IXI HO SIGNIFICAHT LESION RECOGNIZED ,. IHI HISSING
(I) INSUFFICIENT TISSUE PRESE"I IN SECTION (AI AUTOLYZED
(//1 llOT PRESENT IN SEeIlON .,', (-I 1I0T REnlJlRED

IF'1 F'RESENT (If I IIINIHAL , (HI SLIGHT
13tl HODERATE 14tl SEVERE

.".



CO-CARCINOGENICIT~ OF FOUN~RJ PARTICULATES
SILICA AND SILICA SAND SU~STITUTES

--------------oRoijp-;;~-"AlE5-------------

I, iiI I I I I I I I I \ I I I I I i I I I I I 1
8 8 8 8 8 8 8 8 8 8 8 8 B B B B B B B B B B B B B
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 555 5 5 5 555
I 1 I 2 2 2 2 2 2 2 2 2 2 J J J J J J J J J J 4 4
7 B 901 2 J 4 5 6 789 0 I 2 J 456 7 B 9 0 1

,~IN/5UDCUTIS~ X X X X X X X X X X X X X X X X X =iX X X X = X
E~EM. SU~CUTANEOUS. - - - = = = = = = = = = = = Jt= = = 2t=

HAM MARY GLANn N N N N N N N N N N N N N N N N N N N N N N N N N

THIGH MUSCLl X X X X X X X X X X X X X X X X X X X X X X X X

SALIVARY GLAN~ i X X X X X X X X X X X X X X X~

HANUIBULAR LYMPH NODE X X X H M X X X X X X X X X X X • = H X X X X
HYFERPLASIA. = = = •• = • = = = = •• = • = = .'=
ERYTHROCYTOSIS, SINUSOI~AL. = = = = = = = = = = • = = ••• Jt2t=

SCIATIC NERVE X X X X X X X X X X X X X X X X X X II X X X X
(T)

BRA HI X X X X X X X X X X X X X X X X X X X X X X X X X CO
N

PITUITARY X X X X " X xi" " X X X X X X X = M" X X X X X I
ARTIFACTIS). = = • = • = - = = • = = = = = • = P - - - - - - - -0
'JACUOLATION. = = ,; = • = = = = = = = ••• = = •

A~RENALS X = X X X X X X = X A X X = = X= • X X A

~mm~m: ~ ~t~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ It~ it2t~ = ~ = • J+=
HYPERPLASIA, CORTICAL CELL. = = • = = = •• = = = = • Jf=
PHEOCHROMOCYTOMA. = = = = • = = = =
AI'ENOHA. CORTICAL CELL. = P • = •• = = P
(LEFT), CARCINOMA, CORTICAL CELL. • = • = = • = = • = = •• = = = = • = = P, .

THYMUS X X " " II II X II X II II II X X X X X ~Ii 11 11 11 X X X M
HH·EREHIA. ' •.
CRYSTALLINE DEPOSITS.

STOMACH A = X= A X X X X X A X X = = = = = X X A X X X
CARCINOMA, snUAMous CELL. = = •• = = • = •• = = •• = = = • = • = • = • P
HYPERPLASIA. = = = 2f= = •• = = • = = 1+2+= 2t=
A~E"OCARCINOMA. INVASIVE.
ULCER(S).
PAPILLOI1A. • P • = = = •• = = = = • = = r
I1IHERALIZATION. = = = = = • = = = • = = = = 1+'
fIGMENTATION, POSTHORTEM. = = •• = = =. = = - = =

OUOOENU" A A A X A A X A A A A X X A AA = A X X A X A

(X) NO SIGNIFICANT LESION RECOGNIZED (H) HiSSING
(II INSUFFICIENT TISSUE PRESENT IN SECTIOH (A) AUTOLYZED
INI NOT PRESENT TN SECllON (-) NOT R[OUIRE~

(PI FRESENT (If) MINIMAL 12+) SLIGHT
(1t) HOPERATE (4f' SEVERE



CO-CARCINOGENICITi, OF FOUNDRY PARtICULATES
SILICA AND SILICA SAND SU8sTITUTEs

6ROUF' ~6 t1ALES

iii 1 1 I
6 8 8 B 8 8
~ ~ ~ 5 5
I 1 I ~ ~
7 8 9 () 1

111 I I I
8 8 888 8
5 5 5 5 5 5
2 2 2 2 2 2
345178

I 1
B 6
5 5
2 3
9 f)

I I 1 I 1 1
B 8 Ii 8 B 8
55'5"555
333 J 3 3
J 456 7 9

11
8 B
5 S
4 4
o I

ri A II A A II X X A A A X

A X /I A AA X A A A A X

A " A A A A " X A X A
3to

x X X

eX" II

-.:t
ro

'"I
..0

F "

A

A

X X

X

y. ­
P

~ P

A

A

II A

" F

2t=

A A X A

A " A

x

it,

A X A A
p " ~

A X A X

X X X X

2+=

21"

X

2.=

f'

A

A

x

2f-~

II

p

x X X

P

A A

X A

2t= :"

x
2.~

x

A

p p

X

P

DUODEN1Jlt (CONIINUED)

ADENOCARCiNO~A, INVAsIVF.
ItIFLA/I~nT ION. CHROIII C.

JEJUlIUII

CEcUH ,
CysTIC,HYPERPLASIA, CRYPT EPITHELIUII.
HEHATOI'IASIS.
INFLAHHATION, CHRONIC.
SARCOHA. HISTIOCYTIC.

ILEUM
SARCoIIA. HISTIOCYTIC.

COLDN/RECTUH
CYSTIC HYPERPLASIA, CRYPT EPIIHELIUII.
NEHATDDIASIS. ,
I1IFlAllHAT lOll, f'Y06RM/ULOIJATOUs.
INFLAHHATION. CHROtllC.

HESENTERICLYHPH NODE
HYf'ERPLASIA.
INFLAHIIAlJOIh ACUTE AND CHROIUC.
ADENOCARCINOIIA,: IIEJASIATIC.
INFLAHIIATION, 6RANULOIIATOUs.
SARCOIIA, HISTIOCYTIC.

LARYNX .
PDLYPlS), EPITHELIAL.
IIIFLAIIHAJION. ACUTE.
CARCINDIIA, SDUAIIOUS CELl.
DYSHASI A';
HYf'ERrLASIA.

TRACHEA
POLYPIS). EPITHELTAL.
INFLAllMAT loth ACUTE.
CARCINOHA. SOUAMOUS CELL.
ADEtIOCARCIlIOHA.
MyrU:fLAsl A.
CARCINOIIA. POLYPOID.

! "
IX) NO SI6HIFICANT LESION REC06HIZED 1111 IIISslNO
(I) INSUFFICIENT IISSUE PRESENT IN SECTION (AI AUTOLYZED
(to 1:01 ['RESEtIT III SECTIOH , 1-) NOT REQUIRE!'

(f') PRESENI (H) II1NlMAL (~tl SlIGIII
(31) MDIIlF:AIE (~I) sflJERE



CO-CA~CINOUENICITJ·OF ~OUNDRi PARTICULATES
SILICA ANI' ~>Il1CA SMI' SU~SllHITES___ 0 _____________________

(:ROUI' 26 MALES

I I I I I I I I I I I I I I I I i I I I I I I I I
o 8 ~ B 0 8 8 8 8 8 9 8 8 B 8 8 B B ~ 8 B 8 8 B B

5 5 5 5 5 5 S ~ ~ ~ 5 S 5 S ~ 5 5 ~ 355 5 5
t 22: Z ~ 2 ~ 2 ~ 2 3 J J 3 J J J 3 3 3 4 ~
9 Q I 2 3 ~ 0 6 7 r. q Q I ~ 3 4 ~ 6 7 B ? 0 I

P 0

~ 2+

2+= = = = = = = = = = = = = 1+=

r

If)
co
"I,
\0

It2+= = = = = = 2t

= = r

It=

H=

N = = 0,
- "It::

It=

.", 2+:

~'+=

= It= 2+= =

3+=,=
J+= =

J+=

M I A X X M M X X X X X II X X { X M X 0 X
- - - 0 .- - - - It=

II X MII II A X X II MX " M X X " X X " X Mr "
X X X X " X X X X X

-= :: :: :: -=" = -= - - - -

- - :: :: :: :: :: = = =
- - = = == = = = = = t=

=l=r= = = = = = = r = = = = =,= =. =
2+2+2+2.2+Jt2~3+2t +2+2+2+2+2+2+1+2+ t2t3t2+2t2f2+

r = = r = = = P
= -

= - - -
t= = 2+=

r = = r = = = = r

= = = : =
2+2t2+2+2+3+2iJt2+1+2f2f2t2f2~2tl+2+1t2+]t2t2+2t2+

THnow
AMYLOIl'OSIS.

F'AF: AT1tYF:OIll

ESOF'HAr-US
INFIAMMATIUN. ACUTE.

LUNG I O~ONCHI-LEFT.

INFLAMMATIOII. ~CUIE.
CARCIIIOMA. SOUAMOUS CELL.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
HEMORRHAGE.
AlIEliOCARC I tIOMA.
ADEI/OHA •
(MAINSTEM BRONCHUS I , ADENOCARCINONA.
HYPERPLASIA, ALVEOLAR/BRONCHIOLAR.
CA~CINOMA. ADENOSOUAMOUS.
SARCOMA.
ADENOCARCINOMA. DRONCHIOLAR.
ADENOCARCII/OMA. "ETASTATIC.
PNEUMONIA, ASPIRATION.
II/FLAMMATION, GRANULOMATOUS.
EMPHYSEMA, OULLOUSi
(MAIIISTEM ~RONCHUSI, IIEOPLASMISI, NOS,
ATELECTASIS.

LUNG I SROI/CHI-APICAL
INFLAMMATIOI/. ACUTE.
CARCINOMA, SOUAMOUS CELL.
CRYSTALLINE DEPOSITS IN DISTAL AIRWAYS.
A['ElIOCARC /110M.
M'IIlOMA.
N\"F'ERF'lASIA. ALVEOLAR/Bf:ONCNIOLAR.
CARCINOMA. ADENOSOUAMOU5.
PIIEUMONIA, ASP/f;ATIOII.
INFLAMMATION. GRANULOMAIOUS.
EXUDATE, PROTEIN RICN, ALVEOLAR.
SCARRING,

LUNG I OROI/CHI-AZYGOUS
INFLAMMATION, ACUTE.

(Xt Nri SIGNIFI[AI/T LESIO" RECUGHIlE~ (~l MiSSING
III IHSUFFI[IENT TISSUE PRESENT IN SECTIUN (AI AUTVLYlEV
00 II0T F'RESEtlT IN SECTIOn (-) II0T REUlIlRIB

IFI FRESEN1 !Itl NlnlNAL 12+1 SLIGHT
IJI1 ~UDERATE 11+1 SEVERE



[U-CARCINOGENICI1Y OF FOUNDRY IAR1ICULA1ES
SILICA AIIO SILICA SAND SURSTIIUTES

-------------
GROUI' 26 MALES

{ I I I 1 11 1 III I I 1 1 1 1 1 1 I 1 1 1
8 B B B B B B B B B e 3 B B B 3 B 8 8 B 9 8 8
S 5 ~ S '5 ~ 5 55'5 ~ J J 5 S 5 ~ 5 5 5 J 5 S
1 1 I 2 2 22222:~ 3 3 3 3 3 3 3 3 334 4
7 B ? 0 I 3 4 5 6 • U o J 2 3 ~ 5 6 ~' e Q a

= 2+= = = =

= =,::; = == :: -= ::. :: :..= == :: :. ::; = ::, : :: _:: 2:t =: ::

2+2t2t2t2+Jf2tJt2tlt2.2f:f2~=~~lf~ftt2~3t~f]f!t2~

41=
2+2.2t2t2tJf2tJt2+tt2+2+2+2+2+2+lt2+1+2t= 2+2+2+2t

= 4+=
2+2t;t2+;tJ+;Jj+2t~+;.2.2+2.2.2+~t2tl.2+Ji2;2+2+;f
P = = = = = = = P = = = = = = = = P = = = P P

\0
00
N
I

\0

1+=

It=

1+=

2t=

= 1+,'

3+'

X A
It:

-:: 2+= ::

P

P P

2.::

A

2t::

It= 2+= =

2t=
~ .. =

H=

f+=Jf=

2f=
P P P = P

J+=

x :

LUNG & FRONCHI-AZYGObS (CONTINUEOI

CARCINDMA. SQUAMOUS CELL.
CRYST.LLINE DEPOSITS IN DISTAL AIRWAYS.
A[lEIIOCARCINOMA.
AI'Et/OMA •
HYPERPLASIA. ALUEOLAR/~RONCHIOLAR.
CARCINOMA. AOEIIOSOUAMOUS.
EMPHYSEMA.
PNEUMONIA. ASPIRATION.
INfLAMMATION· H:nNIJLOtlATOUS.
EMPHYSEMA, ~ULLO~S.

LUHG & ~RONCHI-[IIAPHRAGMA1IC

INFLAMMAIION. ·ACUTE.
CARCIIIOMA. SQUAMUUS CELL.
CRYSTALLIIIE DEPOSITS III DISTAL AIRWAYS.
A[lENOCARCIHOHA.
Al'EtIOMA. ,
HYIERILASIA. ALUEOLAR/~RONCHIOLAR.
CARCINOMA' AOENOSQUAHOUS.
HYPERPLASIA. ~RONCHIOLAR, EPI1HELIAL.
AOE/IOCARC IlIOHA, ~RONCH IOLAR.
ADENOCARCINOMA' ME1ASTA1IC.
EH['HYSEr.... ; ,
IHEUMONIA. ASPIRA1ION.
ME [APLASIA. S~UAMOUS.
IHFlf\MATlOII. GRAfIULOHArous.

LUNG &~RONCHI-CAROjAC

~~~~~~rt~~~NDE~ij~1~s III ~ISTAL AIRWAYS.
AIIEIIOHA.
HYIERPLASIA. ALUEOLAR/~RO"CHIOLAR.

CAF:CIIIOHA. AOE/IOSOUAtIOlIS.
PI/EUHo/IlA, ASPIRATION.
METAPLASIA. S~UAMOUS.
ItlfLAMIIATlOI" GRAtIULOIIA10US.
SCARRING.

L1'IER
IIIFLAHMATION. ACUTE.
AMYLOIl'OSIS,

(XI NO SIGNIFICAUT LESION RECOGHIZE:(I. (N) HI,SING
(II INSUFFICIEUT TISSUE PRESENT IN SECTION (A) AUTOLYZEV
(N) HOT F'F:E,ENT III SHlION (-) NOl REQUIf.[(I

(F') ['RESEll! lltl MINIHAL 12+l SLIGHT
D I) MOIIERA1E (H) SEVERE

-:"



5,
1 j

CO-[A~CINOGENICITY O~ FOUNPRY' fARilCULATES
SILICA AUP.SILlfA SAUP SU~STITUIES
-_ ..._-~-------------------

GROUP ~6 HALE!J

I I I I I 1 1 1 1 I 1 1 I 1 1 I I I I 1 I I I
8 Ii 8 8 e 8 8 8 o 8 e 8 8 Q 8 3 3 8 883 8 3
~ ~ ~ 5 5 5 :, 5 ~ ~ ~ 5 5 555 ~ S S S 1 5 S
11122~22 222 J J ~ J 3 3 J J J J 4 4
7 B ~ 0 I 234 678 o I ; 3 4 5 6 789 0 1

) Y. ~ Yo tl X
:?~:o ~t

==="XXX

.....
00

X X X X X X X Yo X X N

========= I
'" ::- - :: ::- ::- '!:J

X X X X X X X I

X X

fROSTAlE
IUFLANNATION, ACUTE,

IESlES
INFLANNAIIUU, ACUTE,
I\11¥LOIIiOSIS.
AIROPHY,
DEGENEr-AT ION,

SEHINAL VESICLES

STERNUH &RIP JUNCTION
INFLANHATION, ACUTE, PERIOSSEOUS.
APEtIO[AF:CINOM, HElASTATlC, (LUNG),

FEHUR/~ONE HARROW

NASAL CAV I TV
IiRTlFACTIS) ,
EXUPATE, PURULENT.

OTHE(; , __
(HEPIASTINAL LYMPH NOPE), CRYSTALLINE DEPOSITS;
(MEDIASTINAL LYHFH NODEI, ECTASIA, SINUSOIDAL_
(HEDIASlINAL LYH"H NOlIE" IIlFLAMHArlON, GRANULOMATOUS.
(8RONCHIAL LYMPH HOOEl. SARCOHA. HISTIOCYTIC.
<EPIDIOYMIS), IHFLAHHATION. ACUTE.

Jt= itit=
2'=

2+= 11

(X)
0)
(II)

NO SIGllIFICANT LESION RECOGNIZED (H) HISSING
INSUFFICIENT TISSUE PRESENT IN SECliON (A) AUTOLYZED
NOI PRESEIIT IN SEerrON " (-) IIOT REUUIRElI

Ifl "RESEln Cit) HIlIlI1AL (21). SLIGHT
(JI) HOI'ERi'llE ' H) SEVERE i



-j:

CO-C~~CINOGENICITY OF FOUNDRY. P~RTICULATES
!'1UCA Mill SILlCIl SIlIIII SU~STITUl[S

-----_ .. _-----------_._---------
GROUr- ~b tI~LES

j
1 I i I I I I I I I I I I I I I I -I I I I I I I I
e e a 8 3 e 3 e a 8 8 8 9 a a a 8 a a a B a B a a

~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~.~ ~ ~ 1 5 ~ ~ 35 ~ ~ ~ ~
7 B f 0 I 2 3 4 5 6 7 B 9 0 I 2 J ~ ~ 6 7 a 9 0 I

LIVER (CONTINUEII)

HEtlANGIOSIlRCOtlA.
(tlEDIAN LOBEl, HEtlAIIGIOSARCOtlA.
NECIWSIS,
HYPHEHIA.
VACUOLATION, CYTDFLASHIC.
INFLAHHnTION, -CH~ONIC.
CYSl(SI, BILIARY,
SARCOMn, HISTIOCYTIC.

GnLLBLMI[,m

SFlEEN
HYPERPLASIA, RETICULDENOOTHELIAL CELL.
AHYlOIODSIS.
HEHnTDFDIESIS, EXTRAHEOULLA~Y.

AOEIIOCARCIIIDHA,_ IIIVASIVE.
SARCOHA, HISTIOCYTIC.

FAtlC~EAS

nOENOCIlRCINDHA._ INVASIVE.
snRCOHA, IIISTIOCYTIC, INVASIVE,

HEART
TII~DtlBOSls. _
(CORONARY ARIERIESI, HYPERPLASIA' tlElliAL.
[IIFLANtlATION, CHRDtlIC, FERIVASCULAR.
CARCINOHA. HETASTATIC,
HlIlHAll ZAT IDN,
SA~CDHn, HISTIOCYTIC, IIIVASIVE,

~;IlltlnS

NH-H~Of-ATHY, CIlRDNIC,.
Cn~CltlOtlA, TUBULAR CELL.
',HYlOIIIOSIS.
IIILATAIIOtl, TUBULA~.
IHFLAHHATIDH, ACUTE, CAPSULAR,
AIlENDCARCINDtlA. ItI~ASIVE,
NECROSIS, CORTICAL CELL.
NECROSIS. TUBULAR,

Uf:I~ARY BLAII['ER

2,.""
Jt= = = = = = = = = = = = = =
= = = = ::: ~ ::: ::: ::: = ::: ::: ~ ::: ::: : ::: = ::: =- :::

;: ::: ::: ::-; :: ::: :: :: 2t=
2+= = - - - - Jt=
===P==P

A A AA n A x X II A A X X II II II A AII X M X A X A

= A = X = = x x = = X H X X X X
2t= Jt= 3t= = = = 2t= = = = = = co

::: .= :: -:;: ::: ::: = = co
2,.= ::: - - - -- N

-- I
F = = - - \0

A X X X X X X X A X X X = X X X X H
::: ~ ::: ::: ::: ~ :';

P = = P
x x x x x x x x = x x x x = x = x

Jt' = = = = = = = = = = = = 31=
::: ::: ::: :: ::: ::: ::: ::: ::: ::: ::: ::: ::: ::: :::

::: ::: ::: ::: ::: ::: ::: :::==:::====
P=====

2,.= .,.
F

X X X = X A = H X = = = = = X A X = = X
It= = It2t= = = = = = = = = = 3t= = It= = = It=
::: ::: ::: ::: ::: ::: ::: ::: ::: = ::: ::: ::: = ::: ====::::::::::::

21= = = = = = 2t= = Jt= = It= lt2t= = = = 2t=::: ::: ::: = ::: ::: ::: ::: :: ::: :: ::: = = ::: :: ::: ::: =::: ::: = :: ::: = ::: ::: ::: ::: ::: = ::: ::: ::: ::: ::: ::: =
= = - - -
- - - - - =
2+=

A X I X X n x x A X A X X X X A X X n x z x Z X H

.....
""-",- ~"

IXI NO SIGtllFICAtIi LESIOII RECOGNIZED -. _.")IH) MISSING
(II INSUH ICiENT TlSSUl f'~ESENI IN SEcr IO~ fi . (AI AUTOL'/Z[[I
(II) tlOT f-PESEIII IN SEC110N " (-) tlOIHOUIREO

(r') F-RESUl1 (It, HHllMAL_-- -, (2tl SLIGHT
(311 rlU[lER~ rl /11) SEVERE

~
I

-..?,


