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e foreword

It is my sincere hope that this initial List of T0x1c Substances will
prove to be more than merely a published response to a requirement of
the Occupational Safety and Health Act of 1970. This listing provides
a convenient reference source for potentially hazardous materials and
serves as a guide for research needed in setting new occupational health
standards, We look forward to improving its scope, content, and overall

~utility each year.

Marcus M. Key, M.D.

Director
National Institute for Occupatlonal

Safety and Health
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INTRODUCTION

The Occupational Safety and Health Act of 1970, Public Law 91-596, requires that
*‘the Secretary of Health, Education, and Welfare shall publish within six months of
enactment of this Act and thereafter as needed, but at least annually, a list of all
known toxic substances by generic family or other useful grouping, and the concentra-

"tions at which such toxicity is known to occur.’® The appended list fulfills the
requirement of the Section, 20(a)(6) of the Act, and in addition supplies reference
to the scientific literature on the sources of the toxicity data. Thus, the *“List’’
format consists of three sections, the chemical name of the toxic substance in capital
letters, arrancged alphabetically, its toxic dose and effects for man.and/or animal,
and the literature references. ‘

In compiling this list, use has been made of the world literature, Orlglnal ‘sources
are given in most cases. In many cases, secondary sources (e.g. Handbook of Toxicology
and the Merck Index) were cited. Occasionally the references cited are incomplete but
are included because the incomplete citation may assist interested parties in locating
the original report. This was believed preferable to omission of the chemical from the
List. Substances generally recognized by their common or trade names frequently appear
as such and may be cross-referenced to their chemical names with associated toxicity
data.

While reports of the .toxicity of chemicals to man were sought for every chemical,
few were found. However, of phose found, definitive and quantitative information of
the exposure of man was inadequate and, thus, not eligible for the °‘‘List'’'. This
type of information is usually estimated from industrial, domestic, agricultural or
other accidental exposurés or from forensic studies. Therefore, data which apply to
man represent a small fraction in this *‘List'’.

Because of the severe time restrictions imposed by the Act, the flrst issue of the
List is incomplete in several respects. Time was insufficient 1) to thoroughly search
the literature and other data sources to assure that the best and latest information
was found or to verify the accuracy of all original data or 2) to extract from a
Medlar’'s Search the carcinogenic data pertinent to the ‘‘List’’. In this context
attention is called to the Public Health Service Publication No. 149 (1951), Compounds
Which Have Been Tested for Carcinogenic Activity, This volume, together with its
supplements (1957, 1969), represents a valuable source of information for materials
with demonstrated tumorogenic or carc1nogenlc act1v1ty. No effort to duplicate this
extensive PHS listing was made for this *List’’,

During ensuing years, the annual revisions prescribed by the Occupational Safety
and Health Act will permit the achievement of a more complete and useful listing.
While this list should be viewed as a compendium of chemicals with demonstrated and"
reported toxicity for man and other animals, the absence of any chemical from this
‘‘List’'* does not imply that such a chemical is devoid of toxicity or hazard.



® DEFINITIONS

For the purpose of preparing the Toxic Substances List, the following definitions
were used:

TOXIC SURSTANCE — A toxic substance,-relative to chemicals included in this *‘List’’
and exclusive of radioactive substances not included, is one that demonstrates the
potential to induce cancer, to produce short and leng term disease or bodily injury,
to affect health adversely, to produce acute discomfort, or to endanger life of man or
animal resulting from exposure via the respiratory tract, skin, eye, mouth or other
routes in quantities which are reasonable for experimental animals or whlch have been
reported to have produced toxic effects in man, :

NONTOXIC -~ Conversely, a substance is considered nontoxic when expérience ‘and /or
experiment falls to result in physiologic, moerphologic or functional changes adversely
affectlng the health of man or animal accordlng to reasonable and appropriate . tests.'

LETHAL DOSE - LDﬁU - Lethal Dose Fifty - A term used to describe a calculated dose of
a chemical substance which is expécted to kill 50% of an entire population of experl-
mental animals:exposed. through a route other than respiratory. '

LDca - Approximate Lethal Dose - A term used to descrlbewa‘dose of a chemical
substance which has been reported either to produce a lethal effect or to bhe the
maximum dose which could be tolerated without death. It has been used in this list
where the original citations have reported an MLD (Minimum lethal dose), LD(lethal
dose), Estimated or Approximate LD50, MTD or Max TD (Maximum tolerated duse), LD cal-
culations other than an LD530 (e.g. LD10, LD10G), or an estimate of the lethal dose in
man or animals. ,

LC50 - Lethél Concentration Fifty — A term used to describe a calculated concentra-
tion which when administered by the respiratory route would be expected to kill 50% of
a populaiion of experimehtal animals during an exposure of four hours, '

LCca - Approximate Lethal Concentration — A term used to describe a concentration
of a chemical substance which has bheen reported either to produce a lethal effect or
.to be the maximum concentration that could be tolerated without death during an ex-
posure of one day. It has been used in this list where the original citations were
reported as MLC (minimum lethal concentration), LC(lethal concentration), Estimated
or Approx1mate LC50, MTC and MaxTC (Maximum tolerated concentratlon), LC calculated
other than L050 (e.g. LC10, LC100) or an estimate of a lethal concenfration in man or
animals,

TXD - Toxic Dose - Dose of a chemical which has becn reported to ‘have produced
toxic but nontatal effects in man.

THD - Therapeutic Dose - A prescribed drug at the usually accepted dosage level
which has been reported to produce toxic side effects in man,

TXC - Toxic Concentration - A concentration of a chemical in air which has been
reported to have produced potentially harmful effects in man.

LIMITING DOSAGES DEFINING TOXIC SUBSTANCES

In order that the ‘‘Toxic. Substances List’’ may have practical usefulness as a
guide to hazardousness, upper limits of dose, concentration and exposure have been
established at conservative levels. This is because all substances when administered
to man or animal at sufficiently high concentration and exposure time may prove
injurious. Reasonable upper limit values are set forth in Tahle I.
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DEFINITIONS o

In the toxicity data list, responses to acute exposure predominate for the follow-
ing reasons:

1) most of the extant and definitive toxicity data is in this form,

2} although the acute tox1c1ty doses do not necessarily characterize the tox161ty of
those substances for which chronic effects predominate, the upper limit values
selected are sufficiently large so as to include most of those substances whose
toxicity is usually manifested after prolonged exposure,

TYPES OF TOXIC SUBSTANCES - For the purpose of the ‘‘List,’’ all known. .toxic sub-
stances were interpreted to include all mined, manufactured or synthe51zed 1norgan1c
and organic substances, including drugs, food additive, pesticides, as well as re-
fined substances of natural origin, prov1ded their toxicity conformed to the limiting
dosages shown in Table I, Pesticides (rodenticides, insecticides, herb1c1des etc.,
have been noted P,)}, -

The listed substances are assumed to be pure because the reported toxic: effects
have been attributed solely to Lhe item as described in the original source.’ Excluded -
from the ‘‘List’’ were unpurified extracts of animal or vegetable origin,”and trade-
name substances representing compounded mixtures, such as those found as commercially .
formulated products. These exclusions were necessary because of the difficulties in

assessing the contribution to the toxicity of each component of a mixture, as well as . * '

the interaction of two or more components to facilitate, retard or sum toxic effects,

TYPES OF TOXIC EFFECTS. All *‘Toxic Concentrations'® appearing in the ‘‘List’’ were
derived from studies of the toxicologic effects of individual chemicals. The type of
effect or toxicologic endpoint recorded in the ‘‘List'’ for experimental anlmals is’
lethal, teratogenic, mutagenic and for humans is any toxic effect reported by the
source, acute or chronic,

UNITS OF DOSE. All *‘Toxic Concentrations*’ of solid and liguids are listed as milli-
grams per kilogram of body weight, and concentrations of contaminant in air are listed
as parts of vapor or gas per million parts of air by volume (ppm) or if a solid or
liquid, as milligrams per cubic meter of air (mg/M ), Where an original source listed
dose measurements in volume units, the density of the chemical was assumed to be one
thousand milligrams per milliliter.and converted to milligrams for the. “LlSt Ty
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KEY TO ABBREVIATIONS USED IN THE TOXIC

ROUTE OF ADMINISTRATION

iv
sC
ip
ic
or

intravenous
subcutaneous
intraperitoneal
intracerehral

oral or intragastric

ANIMAL SPECIES

brd
cat
ckn
dog
dck
frg
grh
gpe
ham

bird (other than those specified)
chicken

duck

frog
gerbel
guinea pig
hamster

UNITS

mg
ke
ml

ppm
M

milligram
Kilogram
milliliter

parts per million
cubic meter (M3

TOXIC EFFECT

TEFX
SFX
COR
IRR
Cum
CAR

toxic effects
side effects

corrosive to (skin, GI or other) tissue

irritant
cunulative effect
carcinogenic

VIII

id
sk
oc
ih
im

man
mky
mus
pig
pgn
gal
rbt
rat
sql
trk

TER
MSK
PNS
MMI
CVSs

ET
EM
EC

SUBSTANCES LIST

intradermal

application to the intact skin
ocular :
inhalation

intramuscular

monkey
mouse

pigeon
quail
rabbit

squirrel
turkey

teratogenic
musculo-skeletal
peripheral nervous
mucous membrane
cardiovascular systiem

experimental teratogen
experimental mutagen
experimental carcinogen



EFFECTS ON MAN

TFX

SFX
CNS

SKN
RBC
WBC
BCM
PUL
GIT
EYE
ALR
SYS
BPR
DDP
GLN

toxic effects experiénced by man as a result of an over-exposure to a drug or
chemical (used with TXD, TXC, LDca or LCca in relation to human data) '

side effects

central nervous system effects, including headache, tremor, convulsions, hypno-
sis, drowsiness

skin effects including erythema, rash, sensitization, petechial hemorrhage
effects on the erythrocytes, including the several anemias

effects on the leucocytes, including any change in number or form

effects on the clotting mechanism of blood

effects on the pulmonary -system, respiration and respiratory pathology
gastrointestinal tract

effects on eyes, including irritation

allergic systemic reactions

effects on metabolic and excretory processes of the liver and kidney

effects on blood pressure, hypo- or hyper-respunses

-drug dependence

effects on any of the endocrine glandular systems
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KEY TO LITERATURE REFERENCE ABBREVIATIONS‘

Cryptogram identifying reference source followed by volume, page and year for
periodic scientific publications; page number, or page and year for textbooks in which
substances are not listed alphabetically; for reports, conferences, newsletters, etc,,
a numerical presentation of the data may be found, a number and a year or any com-

bination of identifying terms. In some cases, such as the AD, the accession number
has been published. :
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SUBSTANCE

TOXIC CONCENTRATION

REPERENCE

ACETOPHENONE, 2-CHLORO-m—NITRO
ACETOPHEHONE,é%PPa CHLORO-alpha- PHENYL
ACETOPHENONE, 3, 4- DICHLORO, sénICARanonz
ACETOPHENONE, 2,5, -DIHYDROXY
ACETOPHENONE, 2, 6~DIMETHOX Y
AéETQPHENONB,2—DIHETHYLAHINO-3';A'—DIHYDROXY—,HYDROCHLbRIDE
ACETOPHENONE,0-HYDROXY

ACETOPHENONE, p-HYDROKY
AcﬁronguouE,u-—nETHoxv—a-—nETﬂYP
ACBTOPHENbNE,B'—NIThO
ACRTOPHENONE, al pha-1-PIPERIDYL, HBr
ACETOPHENONE, QEHICARBAZONE

ACETOPHENONE, Tﬂrosﬁulcnnanzong

ACETOPHOS
o-ACETOTOLUIDINE,alpha,alpha*-DISELENOBIS
gamma ACETYLAMINOBUTYRIC ACID

ACETYL CHLORIDE, CHLORO
ﬂééTYﬁ7CHLOR1DE,,DICHLORO

PAGE

ip LDca 50 mg/kg mus

ip
ip
ip

ip

ip

ip

or
ip
ip
or
or
or
iv

ih

.. or

13

LDca
LDca .
LDca
iDca
LD50
LDca
LDca
LD50
LDSO
LD50
LD50
LDca
LDS0
toea
FR?O
LCca

LD50

500 mg/kg mus

125 mg/kg -mus

500 .mg/kg..mus

200 .mg/kg rat.

472 mg/kg rat

100 mg/kg mus

200 mg/kg mus

1500 mg/kg rat
3250 mg/kg rat
65 mg/kg..mus
500 mg/kg-mus
15 mg/kg mus.
45 mg/kg rat
25 mg/kg rat
425 mg/kg mus

1000 ppm rat

ZQGQng/gg,rﬁt

CURL -,20,62

CBCCT 5,284,53

Eaccw 2,2u6,50
CBCCT 5,140,53
CURL ;,20;62”
NCI 2,27,64
CURL -,19,62
CUBL -,19,62
JPET 93,26,48
AIHON 10,61,54
BJP 1,90,46
cBCCT 9,128,57
CBCCR 5,45,53
HS- 31,18,66
CBCCR 5,10,53
s L
qIPT;195,?33,63
éxquaf,ausfps

alHonm 4,119,51



SUBSTANCE

ACETYL CHLORIDE, FLUDRO
ACETYL CHLORIDE, PHOSPHONO-DICHLORO
ACETYL CHLORIDE, TRICHLORO

(ACETYL CHLORIDE, TRIFLOUORO

ACETYLCHOLINE

ACETYLCHOLINE CHLORIDE
u—ACETYL—u—z(CYANOETHYLHEPTANE) DINITRILE
;aipha—ActTyLDIGITOXIN'
ACETYLENE, -BIS (2-METHOXYETHYL MERCURY)
AéETYLEME'bIéRonIDE
ACETYLENEDICARBOXYLIC ACID; DIALLYL ESTER
VACET;ﬁéNéﬁlchBOkYilc ACID, DIETHYL ESTER
AcEvaBNEDICARBovaic ACID, DIMETHYL ESTER
ACETYLENE DICQLORIDE

2- (N-ACETYL-N-ETHYLAMINOMETHYL) PYRROLE

ACETYLVPLUORIDE, FLUORO

v

N-ACETYLGLUTAMIC ACID COMPOUND with 2- (DTMETHYL-AMINO)ETHANOL

3

ACETYL AYDROPEROXIDE

ih
ih
or

ih

~iv

or

ip

ip

or

ih

ib’

‘or

or

‘or

i1h

LCca

LCca

f

LD50
LCca
LD50

LD50

LD50

LDS50.

LDca

LDSO0

LCca’

LCca

LDca

LD50

LDca

LCca

TOXIC CONCENTRATION

2666 mé)H.rat
lldb mg}ﬂ rat
600 mg)kg ra£
SOOO‘mg/ﬁ rat
22 mq/kgﬁgat
2500 mg/kg rat
500 mé/kg mus
0.50 mg/kg ‘cat

4. mg/kg mus

-117 mg/kg rat

1090 ag/H mus
200 mg/NM mus
50 mg/kg rat
770 -mg/kg rat
2000 mg/kg mus

100 mg/N gpg

‘See’s 'DEANOL ACEGLUMATE

see: PEROXYACETIC ACID

14

.REFERENCE

NDRC -,8,43

NDRC -,11,43

'

GTPZ 14,55,70

NDRC -,7,43

JPET 58,337,36

HT

“CURL -,67,62

"~ HT

CBCCT 1,43,u49

ARSIM 20,10,66

“NDRC -,9,43

NDRC- -,14,43
CBCCR 5,15,53
ARSIN 20,10,66

Juc 13,1227,70

"NDRC -,12,43
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