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NOTICE 

This report was prepared as an account of work sponsored by the 

National Institute for Occupational Safety and Health under Contract 

CDC-210-76-0143. It is not to be construed as a report, opinion, or 

recommendation of the National Institute for Occupational Safety and 

Health. 



ABSTRACT 

The Utah Biomedical Test Laboratory performed acute (30 minut~) 

·whole body inhalation toxicology exposures of animals to test atmospheres 

generated from each of eight industrial chemicals. The test and control 

animal groups consisted of 20 animals each, including 10 rats and 10 

guinea pigs, with equal numbers of each sex. 

Test animals were exposed simultaneously to a given test atmosphere 

by use of an inhalation chamber equipped with a drawer-type door which 

allowed rapid entry and exit of all animals concurrently. At the same 

time, control animals were exposed to air lacking the test compound in a 

similar, but separate, inhalation chamber. 

Samples of the test atmospheres were collected with charcoal or 

silica gel adsorption tubes or with bubblers for subsequent analysis by 

flame-ionization detector gas chromatography. 

The industrial chemicals evaluated were: 1,2,3-trichloropropane; 

monochlorobenzene; 1,1,2,2-tetrachloroethane; 3-chloropropene; N,N­

dimethylaniline; 1,1,2,2-tetrabromoethane; dimethoxymethane; and phenol. 

Exposure of the test animals to the various test atmospheres resulted 

in manifestations ranging from minor irritation to ataxia, tremors, 

narcosis, and/or death during, or soon after, exposure. Irreversible 

pathological lesions were found in organs of some test animals. 
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PROJECT SUMMARY 

This project r.mtailed the acute (30 mil~ute) whole body inhalation 

chamber exposure of groups of 10 rats and ltguinea pigs, each animal 

individually caged, with equal numbers of both sexes, to various test 

compound concentrations in air. This work was performed by the Utah 

Biomedical Test Laboratory (UBTL) under contract to the National Institute 

for Occupational Safety and Health (NIOSH). The initial exposure concen­

tration for each test compound (estimated IDLH level) was stipulated in 

the contract. However, subsequent test compound levels were determined 

on the basis of data collected from the initial exposure level of·a 

given test compound. 

This project was a study to deterwine test compound concentrations 

which will produce "no effect", a "minimal effect," and a "frank effect" 

in exposed test animals as defined in the contract. Visual observation 

of the test animals during the acute exposure and subsequently for 14 

days was used to determine gross physiological effects such as: eye and 

nasal irritation, respiratory difficulties, central nervous system 

aberrations, incapacitation, and death. The body weight of each animal 

was monitored and on the 14th day after exposure, all surviving test and 

control animals were sacrificed. The weights of seven body organs in 

each test and control animal were determined and histopathological 

examination was performed on sections from these organs on 3 animals per 

sex per species for each exposure concentration. 

The concentration of each test compound in the inhalation chamber 

test atmosphere was monitored by appropriate analytical methods at 

intervals during the exposure as specified in the contract. 

After the second concentration exposures for several of the test 

compounds had been performed, there appeared to be some conflict between 

the overall .goals of the project and the scope of work as specified in 

the original contract. The scope of work required UBTL to produce the 

"estimated IDLH level," "a minimal effect level," and a "frank effect 

level." The original criteria for categorizing either a ''minimal" or 
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"frank" effect level relied mainly on animal deaths during exposure or 

during the 14 day postexposure period, and on irreversible histopatholog­

ical tissue damage. UBTL attempted to produce exposure concentrations 

which would produce the required number of deaths in test animals, but 

observed that severe irritation or narcosis sometimes occurred without 

deaths in test animals. Further complications resulted because a "frank 

effect level" or even a "minimal effect level" for som<; test compounds 

appeared to be unattainable because of their relatively low toxicity at 

concentrations approaching their vapor saturation levels in air. However, 

no attempts were made to produce a higher level of toxicity by generation 

of aerosols, because work on the contract was terminated at the time 

aerosol generation was being contemplated. 

After several exposures had been performed at UBTL and the data 

obtained from those exposures forwarded to NIOSH, the Project Officer 

revised the criteria for categorizing both "frank" and "minimal" effect 

levels. These revisions were formalized in a letter to UBTL dated 29 

April 1977. The new definitions put more emphasis on the clinical obser­

vations during exposure and less emphasis on the total number of animal 

deaths occurring during, or after, a given exposure. Further discussion 

with the Project Officer about the criteria for categorizing the effect­

levels occurred following completion of the animal exposures. These 

discussions resulted in additional revisions to the criteria by the 

Project Officer, which were received in a letter to UBTL dated 22 August 

1978. These finalized definitions, listed in Table 1, are used to 

. categorize the exposure effects on the animals reported here. 

A summary of the exposure effects on the test animals and the 

effect level categorizations for each experiment is presented in Table 

2. 

The chemicals which were to be tested are listed in Table 3, along 

with each chemical formula, molecular weight, NIOSH Toxic Substance List 

[1] reference nu'IJlber, some relevant toxicological data from the Toxic 

Substance List, the specified initial exposure concentration, and the 

threshold limit value. Dimethoxymethane was substituted by the Project 

Officer for the chlorophenylether compound originally specified in the 

contrac~. Also, Aroclor 1254 and phenylhydrazine \-Jere not tested in 



Table 1 

Definition of Effect Levels for Categorizing 
Responses of Animals to Acute Inhalation Exp0sures 

Exposure Effect Terminology 

No Effect 

Minimal Effect 

Frank Effect 

Finalized Revised Definition* 

A "no-effect" concen'tration produces 
none of the following treatment­
related effects in any animal: 

1. Death 
2. Irreversible p~thological lesions 
3. Impaired escape ability during the 

exposure. 

A "minimal effect" concentration produces 
one or more of the following treatment­
related effects in one (1) or two (2) 
animals regardless of sex or species: 

. 1. Death 
2. Irreversible pa'thological lesions 
3. Impaired escape ability during the 

exposure. 

A "frank-effect'' concentration produces 
one or more of the following treatment­
related effects in three (3) or more 
animals regardless of sex or species: 

1. Death 
2. Irreversible pathological lesions 
3. Impaired escape ability during the 

exposure. 

*Letter dated August 22, 1978, to William G. Yates, UBTL, <·-p1Jl Trent R. 
Lewis, NIOSH .. 



Table 2 

Su..ary of E1posure Effects on Test Anlaals and Effect Level C:auaoriutlon 

OBSERVATIOHS DURIHG EXPOSURE I 
(Nuabers indicate severity of SYJIPlDII\.1 ) 

Est luted ·••uu rr . on 
IDUl bposuro Hyper- Reduced Eye 

UBTL Level Level activity Activity Narcosis At ada Tre.ars Eye Closure Nasal Dral 
Test Coopound hp. I (ppoo) (pJ>II) I G I G R G R G R G R G R G A G R 

J,Z,.S-trJchtoropropan• 111-TCP-3 1000 71111 +I +I +I 0 0 0 0 0 0 0 0 +I 0 •2 0 0 0 
1-TCP-1 2,010 +3 +3 +I 0 0 0 0 +2 0 0 +I •3 0 •I 0 0 0 
10-TCP-2 5,010 0 0 +I +I +3 +3 +I +I 0 0 +3 +3 0 0 +3 +3 0 

.mochlOI"'beiUIM 2-CI-1 2400 Z,SlVO +I +I 0 0 0 0 0 D 0 0 +I +3 p 0 0 +3 0 
1-CI-2 5,150 +I +I •I +2 +3 +3 +2 0 0 0 +2 +2 0 0 +I +I +2 
16-tl-3 7,970 +I +I +3 +3 +4 +4 +3 +3 +2 +2 0 0 0 0 0 0 0 

l,J,Z,Z·Ut.ndlloroethane 3-TCE-1 150 576 0 0 +I +I 0 0 0 0 0 0 0 +2 0 0 0 0 0 
1-TCE-2 5,050 +I +I +4 •• •• •• 0 0 0 0 +I +I 0 0 0 0 0 
15-TCE-3 6,310 0 0 +4 •• +4 •4 +4 •4 0 0 0 +3 0 0 0 0 0 

3-chloropropane 4-JCP-1 300 1,300 0 0 0 0 0 0 0 0 0 0 ·~ ·~ 0 0 0 0 0 
13-JCP-2 11,100 +I +I 0 0 0 0 0 +I 0 0 +I +I 0 0 +I +I 0 

H,H-diMthylanlllna s-HHIIIA-1 100 114 +I +I +I +I 0 0 0 0 0 0 +I +I 0 +I 0 +I 0 
12-NlfiJIA-2 953 +2 +2 0 0 0 0 0 0 0 0 +2 +2 0 +2 0 0 0 

1,1 ,2,2-tetnbr.oethane 6-TIE-1 10 11.11 +I +2 +2 0 0 0 0 0 0 0 +I +I 0 0 0 +3 0 
ll-TIE-2 111.1 +2 +2 0 0 0 0 0 0 0 +I •2 +3 0 +2 +2 •2 0 

diMthoay.ethaoa 7-IMI-1 10000 2,110 +I +I •I •1 0 0 0 0 0 0 0 0 0 0 +1 +1 0 
14-IHI-2 1,540 +1 +I 0 0 0 0 0 0 0 •I 0 0 0 0 +I 0 0 

pbano1 17-P-1 250 117 +1 +1 0 0 0 0 0 0 0 0 0 +1 0 •I 0 0 0 
11-P-2 540 +I +I 0 0 0 0 0 0 +4 •• 0 +I 0 •I +I 0 0 

-----

Observations wtrl scored nuMrtcally fi"CCI 0 - +4: 0 • not obnrved and •4 • profound. 
The criteria used to cluslfy the nposure levels art defined In Table 1. 
lllfalred ucape ablllty wu judaod to be present lf any of tha follawlna were observed at •2 severity or areater: narcosh, atada, 
tre110rs. (.\11 entrlls. tdth "yes" lnvohed at least l anlaall of one species. Hone of thl! eye closure observed wa.s Judaed to laplir 
esr.-apa ablllty ln and of luelf, because anluls ruponded to sharp aud\tory sd~a~U unless, for enaple. they wert narcotic.) 
Three anlull por opec:los, 101, and npooure """ Jub81ttod for hlltopetholo&Y• 
Apparently not nposure related. 
Dna enlul wu ucrlflced due to a brolon 1•1· Tho other died 2 ·doys after upo1ure; tho hlnopotholoJI wos lnconoluslve beceuoo 
of tlssuo autolysis, therefore, d .. th has been Judaed not e:posure related. 

Reproduced from 
best available copy. 

G 
Esc~~ 

Behavior 
R G 

+I 0 0 
0 0 0 
0 0 0 

0 0 0 
+2 0 0 
+3 0 0 

0 0 0 
0 0 0 
0 0 0 

0 0 0 
0 0 +1 

0 0 0 
0 0 0 

+3 0 •I 
0 0 0 

0 0 0 
0 0 0 

+I 0 0 
+I 0 0 

--------

CATEGORllATJON CIITERJA2 
~~~m (Hlabars indicate nu.bcr of &niSII~l 

11 . ... 
IIIJiahod lleathl 

lrrevenibje 
Lesions 

A::~~~~3 r:n G ton~ro~ Test r.onuol 

• G R G 

no 0 0 0 0 0 0 0 0 No Effect 
yn I' 0 0 0 0 0 0 0 Franl 
yeo 2 6 0 0 0 1 0 0 Frank 

no 0 0 0 0 0 0 0 0 No Effect 
yll 0 0 0 0 0 0 0 I' Pranl 
yu 0 0 0 0 •••• z• s• Frank 

no 0 0 0 0 0 0 0 0 No Effect 
yeo 3 0 0 0 0 0 0 I' Frank 
yu 5 3 0 0 3 I 0 0 franl 

i 
no 0 0 0 0 0 0 0 0 No F.flect 
no 0 2 .. 0 0 0 0 0 0 No Effect 

no 0 0 0 0 0 I' 0 0 No Effaet 
no 0 0 0 0 0 0 0 0 No Effect 

no 0 0 0 0 0 0 0 0 No Effect 
no 0 0 0 0 0 0 0 2' Ho Effect 

no 0 0 0 0 0 0 0 0 Ho Effect 
no 0 0 0 0 4' 0 2• o No Effect 

no 0 0 0 0 .1"' z• ... z• No Elfect 
yll 0 0 0 0 0 0 2• o Frank 

---------
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Table 3 

Llstlna of 10 Industrial Che•lcals to he Tested with Their Che•icol Fouula, Molecular 
Welaht, Todc SUbstance List Reference Ho111bor and Selected TodcoloRY Values fr01a the Todc Substance List 

Toxic Toxicity Data Initial uposuro Cur:rcnt I ~folccul~r Subst~ncc List Inhalation Chamh~r TLV * NOiliO Chemical Formula ll'cir,ht Reference I flat (jutnoa_~ Conccntrat! on 

Dr Dr LCI.o 
1,1, 2, 2-Tetr•bro110othane 

I I 
167.84 Kl 82250 WilD ppm 10 PP" l ppll 

Br-C-C-Dr 
I I 4 hr. 
1111 

" 'rl I.CLo LC 100 300 ppm 1 ppm 
3-0.loropropeno ) • c-~-c1 76.53 uc 73500 2000 PPII 6360 ppm 

II II 4 hr. 

Nonoch1orobenzene ©-c1 112.56 cz 01750 2400 1'1'"' 75 ppm 

.. 
.. 

f.II 30CU2ClCII 3 76,1 
Dimclhoxymethane PA87500 IO,OUD PJ>II 1000 ppm 

' ~t>u~ Mixture 
Aroclor 1254 I CF 61250 S mr./1113 o.s mc/m3 

I I l l 

Cl Cl LCI.o 
1,1,2 ,2-Totnchloroethano . 11-b-~-11 167.84 K 185750 1000 ppm ISO pp1R s rr• 

cUt 4 hr. 

II Cl II LCLo 
I I~ 1,2,!- Trich1oroprop:>no Cl-C-C- -Cl 147.43 n 92750 1000 ppm 1000 ppm SO PI"" 

,LIJ 4 hr, 

' 
H ,!1-Dir.:cthylanUino 

t!:!J cn1 
-H/ .. 

'en, 121,09 ox 47250 
100 ppm 5 J'PIR 

Phenol ~on 94.12 ST 33250 250 l'P" s 1'1'" 

II 

Phcnylhydrodno 0-N/ 101\.08 J!V 89250 2~0 1'1'" s rl11• 

' Nllz ----

*American Conference of Governmental Industrial Hygienists, "TLV's Threshold Limit Values for Chemical 
Substances and Physical Agents in the Workroom Environment with Intended Changes for 1975," 1975. 



this study due to financial limitations. Additional data on the properties 

of each test compound from various sources are listed in Table 4 [2-9]. 

The "calculated" mass (mg) and volume ('J.ll) of each test compound necessary 

to be vaporized per liter of air in order to produce the contract 

specified concentrations are listed in Table 5. This table also lists 

the approximate vapor saturation concentration of each test compound in 

air, which was calculated from vapor pressure data taken from references 

and listed in Table 4, and assuming a nominal barometric pressure of 640 

torr and a nominal chamber temperature of 25°C. Since the temperatures 

for some of the vapor pressure data are higher than those used in the 

exposure atmospheres, the maximum concentration estimates were somewhat 

high. 

6 



Tnh1e 4. 

TEST COHI'OliNil UATA FOR TIILII I NIIALATICN TOXICITY l'ltOJECT 

- UBTI. B.l'. VAl'. PI!. FL. LIM. Auto. Jg. FL. PT. 
TI:ST COMPO\INI> ADRHV. M.W. IWNSI'f' (•C) (Torr P 0 C) VAP. D ( % ) ( oc ) (.C) 

monochlorobcnzcnc CD 112. 5(1 1.113 131.7 10 @ 22.2 3.88 1.3-7.1 638 29 

1 1 2 2-tctrach1oroethanc TCE 167.86 1,600· 146.3 6 5.8 3.2-12.6 --- --
I 2 3-trichloropropanc TCP 147.44 1,389 156.2 4 5.0 --- 304 82 

. 
I I 2 2-tctrahromocthanc TBE :\45.70 2.964 243.5 !lee. "-0.1 E! 20 --- --- --- --

.J 3-chloro(>ropcnc 3CP 76.53 O,!l:\8 44.6 368 2.64 3. 3-11.2 392 -32 

N N-dimcthylanil inc NNDMA I 21.09 0.956 1 !l3. 1 IV H! 30 4.17 --- 371 63 
I 

phenol p 94.12 1.072 181.9 1 @ 40 3,24 1.5- 715 79 

phenylhydrazine PH 108.08 1.098 243.5 !lee. 1 !! 72 3.7 174** 89 I ---

dimcthoxymcthane OMM 76.1 0,864 42.3 330 @ 20 2,63 1.6-17.6 237 -18 

AROCIIL@ 12S4 
--· --

_ _ A}154 _l04--37L c..!.....4_! __ _M_O-~JL ___ "-!____ ........:..:.:: --- --- 176. 

**Phenylhydrazine may ignite at lower temperatures depending upon the contacting surface. 



Table 5. 

Calculated Test Compound Concentrations at Specified ppm and at Vapo~ Saturation in Air 

TEST COMPOUND UBTL INITIAL CONCEilTRATION: . EST. MAX. CONCENTRATION: RATIO: 
ABREV. (ppm!!!*) (mg/ 11!*) (ul/ I@*) (ppm@**) (mg/ 1@**) (ul/1@**) MC/IC**' 

monoch1orobenzene CB 2400 9.304 8,359 15625 54.4 48,9 6.51 

1,1,2,2~tetrach1oroethanc TCE 150 0.867 0,542 9315 54.2 33,9 62.5 

1, 2, 3-tri chloropropane TCP 1000 5.077 3.656 6250 31.7 22.8 6. 25. 

1,1,2,2-tetrabromoethane TBE 10 0.11!) 0.0402 "'156 "-I .. 9 '1.0,64 Hi.6 

3-chloropropene 3CP 300 0.791 0.!!43 575000 1516 1616 1916 

N,N-dimethy1ani1ine NNDMA 100 11.417 0,436 "'1563 "'h. 51 "'6.80 "'15.6 

phenol p 250 0.810 (0. 756) <1563 <5,06 (<4,72) <6.25 

phenylhydrazine Pll 250 11,!131 0.848 < 15(,} <5.1l2 <5.30 <6.25 

dimethoxymethafJe Df.fH 10000 ;y,, 2119 30.334 515600 1352 1965 51.6 

AROCHLOR 1254 A1254 5mg/rn 3 Sul/1 3.4u1/1 ---- ---- ---- ----

*Calculations based on assumed conditions of 25"C and 640 Torr. 
**Maximum concentrations er.timated from reported (gee Tah1c 4) vapor pregsure at approximately 20-72 •c. 

***Ratio: ~IC/IC = ~laximum Concentration/Initial Concentration 

Reproduced from 
best available copy. 

T.L.V. 
(ppm) 

75 

5 

50 

1 

1 

55 

5 

5 

lQOO 

0.05mg/m 3 



INTRODUCTION 

The UBTL agreed to perform inhalation toxicity tests in animals of 

ten industrial compounds for NIOSH under Contract CDC-210-76-0143. 

Background 

The industrial chemicals tested at UBTL were reported to be imme­

diately hazardous to a worker exposed to sufficiently high concentrations 

in air. This hazardous air concentration of a particular chemical is 

known as the "Immediately Dangerous to Life or Health" or "IDLH" level. 

This level is defined as the highest known concentration of the chemical 

which does not cause impairment of the ability to escape, nor irreversible 

adverse health effects, nor subsequent death, for up to 30 minutes of 

exposure. The logic behind this regulation is that if a worker were 

exposed to air concentrations up to the IDLH, for instance after failure 

of a respirator, he would have up to 30 minutes to escape. If a person. 

were, however, required to work in an environment in which the ambient 

air concentration exceeded the IDLH level, it would be manditory that he 

wear a respirator which had been tested and approved as "highly :t'eliable." 

Objective 

The purpose of the animal experimentation was to generate heretofore 

unavailable acute inhalation toxicology data in laboratory animals on 

ten industrial chemicals. The resultant data will be useful in setting, 

or verifying, IDLH values for the compounds tested. 



GENERAL METHODS 

This section contains general methods relevant to the project as a 

whole. The specific methods for each test compound are listed in the 

Specific M~thods and Results Sections. 

Procurement of Test Compounds 

The contract required that the test compounds used to generate the 

inhalation atmospheres be of "commercial technical grade." UBTL contacted 

various chemical manufacturers directly concerning the procurement of 

test compounds which they manufactured [10]. 

The manufacturers from which we received the technical grade test 

compounds are listed in Table 6. We acknowledge the cooperation of 

those companies in supplying test compounds and relevant product inforrrta­

tion. 

Design and aperation of Inhalation C~ambers 

UBTL constructed two inhalation exposure chambers in 1976, and used 

them in performing the acute inhalation exposure studies for this project. 

These chambers were patterned after those developed by R. G. Hinners of 

the National Center for Air Pollution Control in Cincinnati, Ohio [11,12]. 

These chambers (see Figures 1, 2, 3, 6, 7) are ccnstructed of 

stainless steel and glass, are essentially cubical in shape with conical 

top and bottom sections, with dimensions of approximately 1.0 m (3.3 

ft.) on a side, and contain a total volume of approximately 1260 liters 

(45 cubic feet). One chamber is equipped with a sliding-drawer system 

for rapid, concurrent insertion or removal of individually caged animals 

(10 rats and 10 guinea pigs). This chamber was used to expose the test 

animals to various test compound atmospheres. A second exposure chamber 

of similar construction was used to expose control animals to an atmosphere 

lacking the test compound. Visibility of the test animals is afforded 

by windows on all four sides of the exposure chambers. 

Gate valves on the bottom cones of the chambers facilitate the 

removal of residual test compound and animal waste material. The chambers 

are cleaned by scrubbi11g with hot water and detergent. 

10 



Table 6. 

Sources of Test Compounc3 for IDLH Study 

1,1,2,2-Tetrachloroethane 

Aroclor 1254 
(Chlorodiphenyl - 54% Cl) 

N,N-Dimethylaniline 

Phenylhydrazine 

1,1,2,2-Tetrabromoethane 
(Acetylene tetrabromide) 

1,2,3-Trichloropropane 

Phenol, U.S.P., Liquified* 

Phenol, U.S.P. 

3-Chloropropene 
(Allyl chloride) 

Chlorobenzene 

Dimethoxyn:ethane 

Matheson, Coleman & Bell 
Norwood, Ohio 

Monsanto 
St. Louis, Missouri 

E.I. Dupont deNemours 
Wilmington, Delaware 

Pfaltz & Dauer, Inc. 
F:.ushing, New York 

Dow 
Midland, Michigan 

Dow 
Midland, Michigan 

J.T. Baker Chemi~al Company 
Phillipsburg, New Jersey 

Union Carbide Corporation 
Texas City, Texas 

Dow 
Midland, Michigan 

Dow 
Midland, ~1ichigan 

Celanese Chemical Corp. 
Bishop, Texas 

*This material was used to generate test atmosphere for animal exposure. 

11 
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Figure 1: UBTL chambers for exposure of animals. The chamber on the left is for exposure of animals 

to compounds while the chamber on the right. is for exposure of control animals. 
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Figur~ 2: A view of UBTL gas chromatograph with on line gas sampling valve, liquid vaporizer and 
~xposure chambers. 
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Prior to entering the chambers, the air supply passes through an 

absolute filter and then through an air conditioning system which controls 

the temperature over a range from 13-30°C ± 3°C and the relative humidity 

(RH) over a range from 20-80% ± 5% RH. The animal exposures in this 

study were conducted at temperatures of 25-30°C and relative humidity of 

20-30%. Air flow is adjustable over a moderate range (200-900 liters/minute) 

and in this study was usually supplied at 600 liters/minute, a rate 

which provides 29 chamber volume changes per hour. At this flow rate, 

the test atmosphere concentration is restored to 90% of the original 

nominal level within about 5 minutes after the chamber drawer is opened 

and closed. 

An exhaust fan draws air through the inhalation chambers and into 

a filtering system consisting of an absolute particle filter (HEPA) and 

an a~tivated charcoal bed filter (Westate Carbon) before exhausting to 

the outside. A negative pressure of approximately 8 to 19 mm of water 

is maintained within the chamber and exhaust system in order to reduce 

the possibility of contaminating the work area from system leaks. 

Generation of Test Compound Atmospheres 

After reviewing general references [13-16] and periodical literature 

[17-25] dealing with test atmosphere generation and analysis, UBTL 

designed and built a small prototype therm~l vapor generator. Pilot 

tests using acetone as the liquid test compound proved satisfactory. 

Therefore, a larger capacity vapor generator of similar design was 

constructed for use in the anin1al inhalation experiments. 

The vapor generator system (see Figures 2 a11d 3) consisted of a 

liquid metering pump which injected the liquid test compound into 

Teflon-lined stainless steel tubing (Alltech Associates, Catalog ~ 3142) 

which was wound around a temperature controlled aluminum cylinder. The 

injected liquid was rapidly vaporized and flushed from the stainiess 

steel tubing with a low flow of nitrogen into a dilution stream of 

compressed air. This vapor generator output was then dispersed into the 

inhalation chamber intake duct for final dilution and mixing to produce 

the final test atmosphere for the chamber. 
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Two metering pumps of different flow capacity were necessary in 

order to adequately bracket the anticipated liquid test compound flow 

range from near 0 to over 50 ml/min (Fluid Metering, Inc., Models #RPlSY/CSC 

and #RP1G400/CSC). Optimum performance of these pumps required that 

they be mounted vertically, .and that they be initially primed at atmos­

pheric pressure before the output pressure was increased above atmospheric 

pressure. A pressure gauge (0-100 psig) was installed on the output 

side of the pump to monitor the liquid output pressure and the vapor­

ization tubing pressure. All ·connections in contact with the liquid 

test compound were made with stainless steel fittings (Swagelok) and 

Teflon tubing was used throughout to carry the liquid (Alltech Associates 

Catalog #3134, Altex Catalog #200-31). 

The tubing vaporization chamber was constructed with two, 15-foot 

lengths of Teflon-lined stainless steel tubing (1/8" OD x 0.083" ID) 

wound side by side a;:ound a 3 1/ 4" OD x 6" aluininum cylinder. Tee 

fittings were connected to the input ends of each stainless steel tube 

section. The output ends of both stainless steel tube sections were 

connected to the same tee, thus combining their vapor output. Each of 

the two tees on the input ends of the stainless steel tubes was connected 

to a nitrogen source and to small-bore Teflon tubing (0.8 mm ID x 1.5 mm 

OD). These small-bore Teflon tubes were inserted through the tees into 

the stainless steel tubes to a length of about 14 inches to insure that 

the liquid test compound would be delivered to a portion of stainless 

steel tubing which was in contact with the heated aluminum cylinder. 

The Teflon tubes were small enough in outside diameter to readily allow 

nitrogen to pass around them in the tees and stainless steel tubing. 

Temperature control of the stainless steel vaporization tubing was 

provided by a proportional controller (RFL Industries, Model #70-115) 

with thermal sensors (RFL Industries, Model #27687-5 and #27687-7). 

These sensors, along with two cartridge heaters (Mitty Watt 600 and 300 

watt sizes) were mounted inside the 3 1/4" OD x 6" aluminum cylinder, 

around which the Teflon-lined stainless steel tubing was wound. A 

thermally activated cutout switch (Fenwall #17202-0) was also mounted 
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within the aluminum cylinder as a thermal protective device. The 

aluminum cylinder with its internal components and external Teflon-lined 

stainless steel tubing was mounted in a 23 em x 15 em x 12 em aluminum 

box and insulated with glass wool. The stem of a dial thermometer 

(McGatlin Instrument Company) was inserted from outside the box into the 

core of the aluminum cylinder as a means of monitoring the vaporization 

tubing temperature. 

The vaporization tubing temperature was selected by adjustment of 

an external potentiometer connected to the proportional controller 

system. After a few minutes, steady-state temperature was established 

and little temperature variation was observed, thereafter. 

The flows of nitrogen and compressed air were regulated by rotameters 

equipped with gas metering valves. The nominal nitrogen flow was 2 

liters per minute and the nominal compressed air flow was SO liters per 

minute. 

The vaporizer output was mixed with the inhalation chamber intake. 

duct air by use of an aluminum dispersion nozzle placed in the chamber 

intake duct. The nozzle consisted of an aluminum disc with several 

small-bore holes drilled radially into its center which was plumbed with 

an elbow fitting to allow it to be centered radially inside the intake 

air duct. 

Monitoring of the inhalation chamber intake air flow was performed 

by the use of an air mass velocity meter (Sierra Instruments, #441) with. 

its sensing probe placed in the inhalation chamber intake duct upstream 

from the vapor generator dispersion nozzle. The air flow in the duct 

was calculated by multiplying the air mass velocity reading by the ratio 

of the density of air under standard conditions (2l.l°C, 760 torr) to 

nominal a~bient UBTL conditions (25°C, 640 torr) and by the cross­

sectional area of the intake duct. Then, by addition of the gas flow 

from the vapor generator, the total air flow into the chamber was calculated. 

Inhalation chamber pressure was indicated by a dial pressure gauge 

(Dwyer, "Photohelic" #3302; 0 to ± 1 in H20) equipped with set point 

contacts connected to an alarm and an automatic electri~al supply cutoff 



relay system. If the chamber pressure varied outside preselected limits, 

then the electrical supply to the vapor generator would be cut off and a 

bell alarm would sound. 
J 

Liquid test compound mass flow was determined by placing the test 

compound container on a top loading balance (Mettler, #Pl210N) and 

measuring the weight loss over a known time interval. 

The concentration range of each test compound that could be produced 

was limited by the physical and chemical properties of that test compound 

and the operational characteristics of the UBTL vapor generation system. 

The rate of vaporization of a liquid test compound is dependent on 

the area of the cont~cting surface, the temperature of the contacting 

surface, the heat capacity of the liquid, and the flow of flush gas. 

For each test compound, there was a maximum concentration that could be 

produced, above which unvaporized liquid test compound would be present 

in the vaporizer output line. However, even with this limitation, this 

system did allow the production of test compound levels ranging from 2.0 

to 11,800 ppm, depending upon the compound. 

A further limitation on the maximum test compound concentration 

that was generated was safety. It was mutually agreed by NIOSH and UBTL 

that generation of test compounds at concentrations within their known 

explosive limits would present undue hazard and should not be conducted.* 

In order to determine how uniformly the test atmosphere was distri­

buted within the inhalation chamber, a test atmosphere of acetone was 

generated and fed into the chamber. The distribution of acetone concen­

tration with respect to position sampled in the inhalation chamber was 

determined using a gas sampling valve system with a Teflon sampling 

line. Four positions inside the chamber were sampled by use of a sampling 

line connected to a mov~ble L-shaped metal rod. The rod was positioned 

such that the sampling tubing was centered between the back and front of 

the chambers. By turning the rod, each of the positions listed in Table 

7 was sampled. 

The distribution of acetone concentration within the inhalation 

chamber appeared to be quite uniform. Also, the acetone concentration 

*Letter dated April 26, 1977, addressed to A. U. Daniels, Ph.D., UBTL, 
from Trent R. Lewis, Ph.D., NIOSH. 
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Table 7 

Examination of Acetone Vapor Concentration Dependence 
Upon Position Sampled in UBTL Inhalation Chamber 
(Gas Sampling Valve Injection - FID/GC Analysis) 

Position 
in 

Chamber 

Bottom Center 
Replica-tes 
Mean 
SD 
cv 

Top Center 
Replicates 
Mean 
so 
cv 

Left Side Center 
Replicates 
Mean 
SD 
cv 

Right Side Center 
Replicates 
Mean 
SD 
cv 

Cummulative Sampling 
Response All Positions 
Replicates 
Mean 
SD 
cv 

19 

GSV Loop #1 
Peak Height 

(mm) 

8 
76.4 
2.9 
4% 

9 
75.0 
7.9 

lHi 

5 
74.6 
4.8 
6% 

3 
78.3 
0.6 
1% 

25 
75.8 
5.37 
7.09% 

GSV Loop #2 
Peak Height 

(nun) 

8 
81.4 

0.5 
1% 

9 
81.6 
1.5 
2% 

5 
79.2 
0.5 
1% 

3 
81.7 
0.6 
1% 

25 
81.0 

1.34 
1.65% 



remained relatively constant over a period of several hours. These data 

imply that a relatively uniform atmosphere can be produced in the chamber 

for relatively volatile test compounds. 

Monitoring of Test Atmospheres 

Initially, a gas sampling valve (GSV) flame ionization detector gas 

chromatography (FID-GC) system was used to monitor and calibrate the 

inhalation chamber test atmosphere concentrations while adsorption 

sampling tubes were used to confirm those test atmosphere concentrations 

at a later time by gas chromatographic analysis. However, the gas­

sampling-valve-determined concentrations were consistently much lower 

than those obtained from the analysis of adsorption tube samples taken 

directly from inside the inhalation chamber during exposures. 

Thorough examination of the gas sampling valve system did not 

disclose any significant leaks which would account for the lower apparent 

test atmosphere concentrations measured by the GSV-FID-GC system. 

Modification of the GSV system to reduce potential surface adsorption 

and/or absorption effects by installation of heated glass sampling 

tubing and heating of the gas sampling valve about 100°C above ambient 

temperature did not eliminate the measurement differences. Therefore, 

since the adsorption tube samples co~ld be taken directly inside the 

chamber, they were assumed to be the more accurate and thus were used 

along with subsequent FID-GC analysis in subsequent experiments to 

calibrate and verify the inhalation chamber concentrations [14,33-51]. 

During a site visit at,UBTL, Bill Moorman of NIOSH offered to 

lend UBTL a HNU #201 continuous gas monitor as an aid in monitoring the 

exposure chamber test atmosphere concentrations. UBTL accepted his 

offer and after arrival of the HNU #201 at UBTL, a low volume calibration 

vapor generator was constructed for use in calibration of the monitor. 

The low volume calibration vapor generator consisted of a rotameter 

equipped wrth a gas metering valve, a syringe pump (Harvard, #901) with 

a gas/liquid t{ght syringe (Hamilton #1001), a section of glass tubing 

(Pyrex 6 mm.O.D.) as a vaporization chamber, and a sampling manifold 

[13, 14,34] (see Figure 4). The rotameter was calibrated with a spirometer 
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Figure 4: Low Capacity Vapor Generation System For Calibration Of HNU Monitor. 



and an electric timer for a flow range from 1.84 to 32.6 liters per 

minute. The syringe pump was calibrated to deliver liquid test compound 

flows of 0.503, 1.02, 2.19, 5.04, 10.10, 20.73, and 52.89 ~1 per minute. 

By selecting the appropriate flows of nitrogen and test compound, it was 

possible to generate "nominally known" test compound atmospheres near 

those desired for calibration of the HNU #201 monitor [52]. The portion 

of the glass tubing where liquid was injected was heated as necessary 

with an electrical resistance wire that was wound around the outside of 

the glass tubing. Evaporation of the test compound could be observed 

through the glass tubing in the vaporization area and the absence of 

visible condensation in the cooling coil portion of the glass tubing 

implied that complete vaporization of the input liquid test compound had 

taken place. This calibration vapor atmosphere was then fed into a 

sampling manifold with connections for concurrent sampling by adsorption 

tubes, the HNU #201 organic vapor monitor, and a manometer. The excess 

calibration vapor atmosphere was vented into the inhalation chamber 

exhaust system. 

Sampling of the calibration vapor generator output with charcoal 

adsorption tubes and subsequent FID-GC analysis produced results within 

2% of those expected for 3-chloropropene and N,N-dimethylaniline, while 

results for 1,1,2,2-tetrabromoethane were within 10% of those expected. 

However, when the HNU #201 monitor which had been calibrated with the 

same test atmosphere was used to calibrate the inhalation chamber test 

atmosphere, the concentration measured by the monitor did not agree 

closely with that measured by the use of adsorption tubes with subsequent 

FID-GC analysis. 

In order to reduce chamber calibration problems, an air velocity 

meter was installed to determine chamber intake flow, and a top loading 

scale was used to measure the mass flow of liquid test compound. By 

using the chamber air flow and liquid test compound flow, a nominal test 

compound atmosphere concentration can be calculated for "ideal" conditions. 

However, "ideal" conditions such·as the following do not always prevail: 

22 



complete evaporation of all test compound injected into the vaporization 

tubing, no condensation of vaporized test compound in mixing area, no 

adsorption or absorption of test compound to exposed surfaces, and 

complete, instantaneous mixing of test compound with intake air. Thus, 

after the first few experiments, the conditions expected to produce a 

given concentration were established and adsorption tube samples were 

taken and analyzed by FID-GC. When necessary, adjustments in the vapor­

ization conditions were made prior to animal exposure to insure that the 

test compound concentration was near that desired. 

In some cases, a rat and a guinea pig were placed in the chamber 

concurrently with those preliminary test atmosphere samplings in order 

to determine what effects the given test atmosphere would have on the 

exposure group of animals. 

The HNU #201 continuous gas monitor was used to monitor changes in 

test atmosphere concentration before and during the animal exposures. 

However, the HNU #201 was not a very satisfactory monitoring device f~r 

a few compounds due to its lack of sensitivity for the compound or due 

to a prolonged response to residual test compound, mak~i.ng it insensitive 

to rapid concentration changes. 

Sampling and Analysis of Test Compound Atmosphere Samples 

Sampling of test compound atmospheres for subsequent gas chroma­

tographic or spectrometric analysis was performed by passing a "known" 

volume of test compound atmosphere through adsorption tubes (SKC, Inc., 

#226-01) or through fritted glass bubblers (Wheaton, #709283) [33,51]. 

The volume of test compound atmosphere sampled by adsorption tubes 

or bubblers was controlled by use of a vacuum sampling system consisting 

of a rotameter equipped with a gas metering valve (Brooks), a manometer, 

a combination activated charcoal/silica gel filter, a vacuum line 

pressure regulator (Porter), and a laboratory vacuum line system (see 

Figure 5). The vacuum sampling system was calibrated for a given 

rotameter setting by using a soap film flow meter and an electric timer 

[13,33,36]. During actual test atmosphere sampling, the rotameter was 

adjusted to the same setting used during its calibration for each 
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adsorption tube or bubbler used in sampling. The collection interval, 

the exposure at initiation of each sample, and the pressure drop across 

the sampling device were recorded at the time of sampling. Later, mul­

tiplication of the sampling interval (minute) times the sampling flow 

(liters/minute) produced the total volume (liters)_of test compound 

atmosphere sampled. The sampling flow for each bubbler was determined 

individually to check for possible large variations among the bubblers 

used. 

Immediately prior to animal exposure, 2-3 "pre-exposure" adsorption 

tube or bubbler samples were taken. After animals had been placed in 

the chamber, 6-8 "exposure" adsorption tube or bubbler samples were 

taken during the exposure for subsequent chemical analysis. To take a 

sample, an adsorption tube was scored at both ends with a file and both 

ends were broken off. The backup section end of the adsorption tube was 

then attached to PVC sampling tubing connected to the vacuum sampling 

system described previously. The adsorption tube and connecting tubing 

were inserted into the inhalation chamber at a point just above the test 

animal area for atmospheric sampling. The sample interval timer was 

started as soon as the adsorption tube was inserted through the saw.pling 

port in the rear of the inhalation chamber. Upon withdrawal of the 

adsorption tube from the inhalation chamber, the interval timer was 

disengaged, the sampling time was recorded, and the adsorption tube was 

sealed with polyethylene caps and labeled. 

The desorption efficiency of a given test compound from an adsorbent 

material was determined by add:ing three different levels of known amounts 

·of test compound bracketing the expected levels to duplicate 100 mg 

samples of activated charcoal in the glass tubes sealed at one end. 

After addition of the test compound, the tubes containing the charcoal 

were sealed with polyethylene caps and stored at least 24 hours before 

analysis, along with the test atmosphere samples. The same procedure 

was also used for silica gel adsorption tube desorption determinations. 

For sample desorption, the primary and backup adsorption tube 

sections were placed in separate vials (Wheaton, #223713). One or two 

ml of desorption solvent (often containing an internal standard compound) 

was accurately added to the vial with a pipette (Kimax, Class A), and 
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the vial was sealed with a Teflon-lined cap (Wheaton, #224212). The 

samples were allowed to stand at room temperature for at least 1/2 hour 

with occasional shaking before GC analysis [35,37,39,40-51]. 

Phenol samples were collected in bubblers and. subsequently transferred 

to volumetric flasks with distilled water rinses. Then, proper reagents 

were added to the volumetric flask samples and dilution to appropriate 

final volume was done with distilled water [33,36,47,48]. 

Calibration standards for the liquid test compounds were prepared 

by using microsyringes to measure volumes of each 98% purity test compound, 

and then diluting the test compound in the same volume of desorption 

solvent (with internal standard when used) as was used for the unxnown 

samples. Usually, the same volumes of test compound were used to prepare 

the calibration standards as were added to the activated charcoal samples 

in the desorption efficiency determinations. 

The calibration standards for phenol analysis were prepared by 

weighing solid phenol in a 100 ml volumetric flask. These weighed 

aliquots were then diluted with appropriate solvent to produce a stock 

solution which was further diluted to prepare working calibration standards. 

Since all samples in a given experiment were desorbed in the same 

volume and handled similarly, it was convenient to express calibra~ion 

standard concentrations in terms of mg of test compound present per 

sample vial (mg/vial). 

Multiple injections of each calibration standard were made into the 

gas chromatograph (Hewlett-Packard #5750B equipped with FID), and the 

resultant recorder peak height (mm) responses for both the test compound 

and the internal standard were measured with a clear plastic ruler. The 

mean peak height or peak height ratio (when internal standard was used) 

value for each test compound standard was plotted against the amount of 

test compound added per vial (mg/vial) to check the linearity of the 

response. 

Analysis of atmospheric samples was accomplished by injection of 

multiple aliquots of each solvent desorbed sample solution into the gas 

chromatograph in the same manner as was done with the calibration standards. 
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Ne~~, all gas chromatographic responses to calibration standards 

along with their respective concentrations (mg/vial) were fed into a 

printing desk calculator (Hewlett-Packard 91), and a linear regression 

program was executed. Then, the mean peak height or peak height ratio 

GC response for each test atmosphere sample or desorption efficiency 

sample was entered into the calculator and a linear estimate of the 

amount of test compound per vial was obtained. Using the mean desorption 

efficiency value, the gas chromatographic analysis value for a sample, 

and total atmosphere volume sampled, the concentration of test compound 

(mg/1) in each sample of the inhalation chamber atmosphere was calcu?.ated. 
\ 

The individual sample values, the mean exposure values, and the standard 

deviation for each exposure are shown in tlile SPECIFIC METHODS AND RESULTS 

section of this report. 

Procurement and Handling of Test Animals 

UBTL procured Hartley albino guinea pigs from Buckberg Lab Animals, 

Tomkins Cove, New York and Sprague-Dawley rats from Talonic Farms, 

German Town, New York. All animals were shipped by air carrier and 

checked upon arrival for normality before being appropriately caged. 

All incoming animals were isolated in a room separate from the exposed 

animals for a period of two weeks to check for latent health problems 
t 

and to condition them to the UBTL environment. 

The animal cages were cleaned and bedding was changed twice weekly. 

All animals were caged separately after exposure. Both food and water 

were available to all animals continually except during the inhalation 

exposure. 

Extra animals were procured in each shipment to allow for animal 

deaths and to increase the probability of having all animals within the 

weight range limits specified. The upper and lower weight range limits 

specified in the contract were expanded by ten grams after consultation 

with the Project Officer. 

Exposure of Animals to Test Compound Atmospheres 

Four, multicompartment stainless steel wire mesh cages, having ten 

separate compartments each, were used to house the animals during an 
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inhalation exposure. Twenty animals were test animals and twenty were 

controls. The animals exposed to a given atmosphere consisted of five 

male and five female rats placed alternately in one multicompartment 

cage, and five male and five female guinea pigs also placed alternately 

in a different multicompartment cage. The test chamber was equipped 

with a sliding drawer system which allowed all 20 test animals to be 

concurrently placed in the inhalation chamber (see Figures 6 and 7). A 

similar group of control animals was placed in an inhalation chamber 

having airflow, out without test compound atmosphere. 

After the animals had been placed in the exposure chambers, they 

were observed continuously during the 30 minute exposure interval and 

observation notes were recorded on data sheets. 

At the end of the 30 minute exposure interval, the animals were 

immediately removed from the chambers and then transferred to an animal 

holding room where they ,J~re observed and weighed before being placed in 

individual cages for the post-exposure observation period (see Figure S) 

The day of animal exposure was denoted as Day #1, and the day of 

animal necropsy was denoted as Day #15. This denotation was the same as 

that used in the contract. 

Weighing and Necropsy of Animals 

In order to have an approximately even distribution of test animals 

between test and control groups with respect to weight, the following 

procedure, designed by John A. Burkart, Ph.D., UBTL Biostatistician, was 

used on the day prior to animal exposure. Ten animals of a given species 

and sex were weighed (example, 10 male rats). Next, the body weights 

were ranked in pairs by decreasing weight. One animal of each pair was 

randomly selected to serve as a control, and the other member of the 

pair served as a test animal. Thus, each test animal had a corresponding 

control animal of similar weight. The process was repeated until all 

four groups ~£ animals had been randomized with respect to weight. At 

this time, each test animal was ~ssigned a number which corresponded to 
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Figure 6: UBTL exposure chamber with drawer in "closed" position. 
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the inhalation chamber multicompartment cage section in which it would 

be exposed. This number also served as an identification number for a 

given animal throughout the remaining data gathering processes, as shown 

below: 

Coding: 

Example: 
Explanation: 

(Expt. #) (Species) (Usage) 

1 
1st Expt. 

R 
Rat 

c 
Control 

(Animal Cage #) 
in Group 

1 
Rat #1 of 

Control Group 

(Sex) 

M 
Male 

All animals were weighed on the day prior to their inhalation 

chamber exposure. Then, they were all weighed immediately after the 

exposure, and again 2 days, 5 days, 9 days, and 14 days after exposure. 

All animals were observed daily for signs of toxicity, and those 

animals found dead were placed in a refrigerator until necropsy could be 

performed. 

On the day of necropsy, a given animal was sacrificed with an 

overdose of ethyl ether. Then, the animal was weighed, dissected, and 

examined grossly for pathological lesions. The following whole organs 

were removed, trimmed, weighed, and those to be sent out for histo­

pathology were placed in 10% neutral buffered formalin: kidneys, adrenals, 

gonads, lungs, heart, liver, and brain. The paired organs were weighed 

together rather than separately. Also, gonads refer to both the testes 

and the epididymides in males and both ovaries and the uterus in females. 

To increase the uniformity of the organ trimming and weighing 

procedures, one person performed all the necropsies. However, this 

necropsy technician had other responsibilities and was unable to necropsy 

all 40 animals in a single day. Therefore, the rats were necropsied on 

the 14th day after exposure, and the guinea pigs on the 15th day after 

exposure. The animals necropsied on the 15th day after exposure were 

also weighed again on the 15th day so that the organ-to-body-weight 

ratios would be determined by body weight at necropsy. 

Since animals were occasionally incorrectly sexed prior to exposure, 

it was necessary to make a note·of the sex determined at time of necropsy 

and change the original sex notation when necessary. 
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Histopathology of Test Animal Organ Specimens 

At necropsy, the organs "1ere removed, weighed, and placed in 10% 

neutral buffered formalin. After the initial exp~riments, whole organs, 

except for the liver, were submitted for histopathological preparation. 

The histopathological preparation was done by a certi~ied histologist 

at Intermountain Laboratories, Nidvale, Utah; and the prepared slides 

were read by Kent R. Van Kampen, DVM, Ph.D, Veterinary Pathologist. Dr. 

Van Kar:1pen has had several years of experience in £waluating histopatho­

logical lesions in rodents and he is board certified by the American 

College of Veterinary Pathologists. Dr. Van Kampen indicated on the 

histopathology report those lesions that he judged to be "irreversible." 

Statistical Evaluation of Body Weight and Organ Weight Data 

After all the body weight, organ weight, and animal death data had 

been collected for a given experiment, the data were analyzed by John A. 

Burkart, Ph.D., UBTL Biostatistician. Dr. Burkart and his assistant 

(Richard Voss) made comparisons of organ-to-body weight ratios (at the 

time of necropsy) between control and test animal groups, using Student's 

t-test. In addition, weight changes during the post-exposure interval 

were computed by subtracting pre-exposure weight from each post-exposure 

weight on specific days, and those changes were analyzed using an analysis 

of variance for repeated measures design. Statistically significant 

differences between test and control animal data were indicated on the 

first page of each report prepared by Dr. Burkart while the actual data 

were summarized in subsequent tables (see SPECIFIC METHODS AND RESULTS 

section). 

Project Schedule 

Due to unanticipated delays in the installation of inhalation 

chamber facilities and in the procurement of test compound samples, 

exposures did not follow the originally-planned schedule. Also, there 

was a longer-than-expected turn-around time necessary for histopathology 

data. As a consequence of this latter delay, histopathological evaluation was 

not used as an end point to determine the second exposure level. 
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During the first exposure of each test compound, we attempted to 

produce a concentration near the IDLH values estimated by NIOSH; but in 

some cases, actual exposure concentrations were either higher or lower 

for reasons explained in the previous sections of this report. The 

second exposure concentration level for a given compound was based on 

the effects observed in test animals at the initial exposure concentration 

and on the toxicity data· available from previous studies made by other 

investigators. The original exposure level cat~gorization criteria were 

used as a guide in selecting a second exposure level until the time 

modifications had been received from NIOSH. 
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SPECIFIC METHODS AND RESULTS 

INTRODUCTION 

A large number of experiment-specific and compound-specific methods 

and results are associated with this study. A summary of the overall 

experimental results was presented in Table 2, and the general method­

ology was discussed in the previous section. We have decided that the 

detailed, specific information for each of the eight compounds is most 

usefully presented in a separate section for a given compound. Therefore, 

eight sections of "SPECIFIC METHODS AND RESULTS" follow. Each section 

is subdivided into two or three subsections, depending on the number of 

exposures. The specific information for each exposure is presented in 

the following order: 

* INHALATION CHAMBER TEST ATMOSPHERE GENERATION AND MONITORING PARAMETERS 

* INHALATION CHAMBER ATMOSPHERE ANALYSIS REPORT 

* CLINICAL OBSERVATIONS 

* STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES AND ORGAN-TO-BODY 

WEIGHT RATIOS 

* HISTOPATHOLOGICAL EVALUATION OF ORGAN SPECIMENS FOR IRREVERSIBLE 

LESIONS 

We have attempted to present· the data in a manner which will be 

useful to NIOSH in continuing the study to establish IDLH values for 

each test compound. 



SPECIFIC METHODS AND RESULTS 

1,2,3-trichloropropane 

Experiment #19-TCP-3 (799 ppm) 

Experiment #1-TCP-1 (2080 ppm) 

Experiment #10-TCP-2 (SC10 ppm) 

Precedina oaae blank 



INHALATION CHAMBER TEST ATMOSPHERE GENERATION A.'ID MONITORING PAJW.IETERS 

Test Compound: 1,2,3-trich1oropropane Exp.#: 19-TCP-3 Date: 5/11/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 27.5 °C Barom. Pressure: 640 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~% 

Air Velocity ~leter Reading~t/min Intake Duct Air F1ow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor: 2 Heater Power: 600 watts 

Pump Setting:~ Liquid Pressure:__2___psig Liquid Flow:~ml/mirt"2.7 g/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:48.6 1/min Total Gas Flow:~l/min 

Comments: _________________________________________________________________ __ 

Test Atmosphere Sampling Parameters 

Co 11 ection t-lethod: ____ ad_s_o_r..;.p_t_i_o_n_t_u_b_e_s ___ Co 11 ection ~tedium: ____ c_h_a_r_c_oa __ I ________ _ 

Sampling Flow: 0· 918 1/min Sampling Interval: 3.00 min 

Total Sample Volume: __ 2_· 7_5 ___ .1 Rotameter Setting :_l_l_o __ __;mm Pres. Drop: <20 Torr 

Desorption Solvent: carbon disulfide Desorption Volume: __l;"QQ____ ml 
mono-

Internal Standard Used:chlorobenzene Concentrat1on: 300 u1/100 ml solvent ______ _; 

G. C. Analysis Para~ 

Detector: FID @ 265 ------ °C Injection Port Temperature:_2_l_s ___ °C 

Analytical Column: 1/8'' x 6' S.S. 5% Carbowax 20~1-TPA 

80/100 mesh Chromosorb W-AW ----------------------
Attenuation: 32 ---- Range : ___ 1_0_2 ____ _ Chartspeed: 6.4 mm/min 

@ 150 

Bridge Current: ______ Polarity: _________ Pulse Interval: _____ usec 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air ~ml/min 

_-_\ CHiA __ -_ml/min 

Injection Volume:~ul Solvent Flush Volume: 1.0 ul 

Elution times: Test Compound:_...;1_·_4 __ ...;;min Internal Standard: __ o_.s _ __;min 

PrP.r.P.dino oaoe blank 



SUJ.D-WlY OF INHALATION CHAMBER TEST ATMOSPHERE ANALYTICAL RESULTS 

Test Compound: 1,2,3-trichloropropane Exp.l: 19-TCP-3 Date: S/11/77 

Ambient Te~~~peraturc:~°C :sarometric: Pressure: 740 Torr 

Analytical Method: Activated charcoal adsorption tubes - C:a.rbon disulfide 

desorption - FID/GC analysis 

Comments: ________________________________________________________________ ___ 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample K Time Test Compound Concentration 
(min) (mst/1) (ppm) 

1 -8.0 3.96 780 

2 -4.0 4.01 792 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:Sample If T1me Test Compound Concentration 
(min) (mg/1) (p:~>_m) 

3 +0.8 3.75 739 

4 4.0 4.00 789 

s g:o 4.12 813 

6 12.5 4.06 800 

7 16.2 4.20 829 

8 19.5 4.13 815 

9 22.5 4.04 797 

10 26.5 4.07 803 

MEAN: 4.05 799 

S.D.: 0.135 26.5 

c.v.: 0.0333 0.0333 



Rats: 

Guinea 
Pigs: 

Clinical Observations" 
19-TCP-3 

1,2,3 - trichloropropane (799 ppm) 

Rats showed initial hyperactivity but this subsided after 
five minutes. Some animals were observed to be squinting at 
five minutes and at ten minutes, some depressed behavior was 
noticed. This depression, however, was minimal in that all 
animals were quite responsive to external auditory stimuli. 

Increased initial activity was also noted in the guinea pigs 
with slight lacrymation. At five minutes, some salivation 
was noted. At twenty minutes, most animals had their 
eyes closed, but were still mobile and responsive to auditory 
stimuli. 

General Comments: 

Little effect was observed in test animals during exposure. 

Scores:** 
Reduced 

Hyperactivity Activity Lacrymation Salivation Eye 

Rats +1 +1 0 0 

Guinea Pigs +1 0 +1 +1 

Animals Jud&ed to Have I!!I,Eaired Esca:ee Abilit;)::: 

Number of Animals Test Control 
~10 Eossiblel R G R G 

0 X X X X 

1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some'' 
10. 

3-5; "most" = 6-9; and "all" = 

**Rating Scale: 0 (not present) to +4 (profound). 

Closure 

0 

+2 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

/. U. ·Daniels 
J. A. Burkart and R. J. Voss ~ . 

Statistical Evaluation of IDLH Experiment 19-TCP-3: 
7 June 1977 

1,2,3-Trichloropropane 
(799 ppm) 

77M263 

Methods ---
Post-exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Mean values 
are given in Table 1. Weight changes were computed by subtracting 
pre-exposure weight from each post-exposure weight. These changes 
were analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus 
the mean weight changes. 

Organ-to-Body Weight Ratios 

For each of the four animal groups, heart-to-body weight ratios 
were lower in the test group than in the control group; the dif­
ference was statistically significant for female rats and male 
guinea pigs. 

Weight Changes 

All groups showed significant increases in weight over the course 
of the experiment. For both male and female rats, the control 
group showed larger weight increases except for the last day of 
the experiment; on day 15, the test. group showed larger increases. 

XC: N. Price 

/gj 

A. F. Toronto 
J. H. Nelson 

Attachments 
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77M263 Table 1 

Experiment No. 19-TCP-3 1,2,3-Trich1oropropane (799 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

Rats Male Control 5 277 6.25 47.51 8.05 3.82 4.34 .22 14.81 

Test 5 281 6.23 50.46 7.56 3.80 5.47 .21 14.73 

t-value .41 -.03 1. 32 -.82 -.05 2.10 -1.39 -.10 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 195 7.3& 41.59 7.07 3.95 6.19 .31 5.24 

Test 5 198 7.16 44.74 7.57 3.43 6.16 .31 5.33 

t-value .42 -.42 1.12 I. 23 -4.14 -.06 -.56 .14 

significance N.S. N.S. N.S. N.S. p<.Ol N.S. N.S. N.S. 

Guinea Male Control · 5 292 7.50 54.59 9.27 4.12 10.23 .44 4.37 
Pig Test 5 .286 /,:::i3 51.00 9.05 3.50 9.39 .49 4.19 

t-value -.31 .44 -.55 -.60 -2.38 -I. 29 I.dS -.32 
significance N.S. N.S. N.S. N.S. p<.05 N.S. N.S. N.S. 

Female Control 5 269 7. 18 49.28 9.17 4.49 9.52 .51 4.02 

Test 5 281 7.69 51.42 8.67 3.71 8.89 .49 3.67 

t-value .96 .55 .58 -1.36 -1.82 -1.04 -.52 -.28 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
------ -- ------- --~-~ 

N.S.- Not statistically significant, aa,OS. 



77M263 Table 2a. 
EXP. HO. 19-TCP-3: 1~2~3-TRICHLOROPROPAHE (799 PPM> OH MALE RATS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TINES 
Tlt£5 X GROUPS 

DEGREES OF 
FREE COM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

MEANS 

TII·ES: 

DAY 1 DAY 3 DAY 6 DAY tB 

GROUPS: 1 2 3 4 

CONTROL 1 -4.685 19.2BB 32.689 46.298 
TEST 2 -8.088 1.6B8 16.689 35.408 

TOTAL -6.388 10.408 24.609 40.888 

SUN OF 
SQUARES 

669.78 
1422.3 
28754. 
1378.7 
3027.7 

35252. 

DAY 15 

5 TOTAL 

57.48A 3Et.160 
68.600 22.848 

63.008 26.588 

MEAH 
SQUARE 

669.78 
177.79 
7188.5 
344.68 
9-1.615 

F-RATIO 

3.7673 

75.976 
3.6430 

SIGNIFICANCE 

N.S. 

p<. 001 
p<.OS 



77M263 Table 2b. 

EXP. HO, 19-TCP-3: t-2-3-TRICHLOROPROPAHE (799 PPM) OH FEMALE RATS 

AHAL VS IS OF I.E I GHT CUAHGE FRot1 PRE -EXPOSURE 

ANALYSIS OF VARIANCE TADLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES )( GROUPS 

DEGREES OF 
FP.EEDON 

1 
a 
4 
4 

TINES X SUBJECTS IN GROUPS 32 

TOTAL 49 

tEAHS 

TIMES: 

DAV i DAV 3 DAV 6 DAY 10 

GROUPS: l 2 3 4 

CONTROL 1 -9.200 1.400 3.8ElB 4.BBB 
TEST 2 -7.21:18 -7.408 -3.2El6 2.2813 

TOTAL -8.280 -3.000 .3130 3.100 

SUN OF 
SQUARES 

95.228 
969.16 
2424.3 
247.09 
322.24 

3957.1?1 

DAY 15 

5 

11.900 
13.600 

12.700 

TOTAL 

2.368 
-~400 

.9813 

MEAN 
SQUARE 

95.221:'.1 
109.52 
606.07 
61.770 
10.070 

F-RATIO 

.87744 

68.186 
6. 1341 

SIGNIFICANCE 

N.S. 

p<.OOl 
p<.OOl 



77M263 Table 2c. 
. EXP. NO. 19-TCP-3r 1~2~3-TRICHLOROPROPANE (799 PPM) OH MALE GUINEA PIGS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SU8JEC1S iH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

TltES X SUBJECTS IN GROUPS 32 

TOTAL 49 

t'EAHS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY 10 

GROUPS: l 2 3· 4 

CONTROL 1 5.688 25.288 49.289 73.800 
TEST 2 1:eae t?.eea 41.980 66.400 

TOTAL 3.7BB 21.550 45.5flB 70.100 

SUM OF 
SQUARES 

216.33 
4383.7 
38488. 
298.138 
2577.5 

45964. 

DAY 15 

5 TOTAL 

73.Gea 45.480 
?a.aaa 41.32a 

76.2EJ0 43.43EJ 

NEAH 
SQUARE 

216.33 
547.96 
9622.1 
74.520 
88.547 

F-RATIO 

.39479 

119.46 
.9~516 

Sil;NIFICANCE 

N.S. 

p<.OOl 
N.S. 



77M263 Table 2d. 

EXP. HO. 19-TCP-3: l-2-3-TRtCHLOROPROPAHE (799 PPM) OH FEMALE GUIHEA PIGS 

ANALYSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION DEGREES OF 
FREEDOM 

SUH OF 
SQUARES 

MEAN 
SCUARE 

F-RATIO 
S IC'N IF I CANT 

GROUPS 1 524.89 524.89 2.6236 N.S. 

SUBJECTS IN GROUPS 8 16138.4 208.£15 

TIMES 4 23464. 5866. 1 53.835 p<.OOl 

TIMES X GROUPS 4 343.31 85.828 .78768 N.S. 
TIMES X SUBJECTS IN GROUPS 32 3486.9 189.96 

TOTAL 49 29420. 

tEANS 

TII'£S: 

DAV t· DAV 3 DAV 6 DAV 11!1 DAV 15 

GROUPS: 1 z .. 4 5 TOTAL 
~ 

CONTROL 1 3.81!11!1 20.400 39.200 46.4aB 58.608 33.688 

TEST 2 4.6EII!I 21 ;8EIEI 44.6EIB 6a.eao 69.008 40.16EI 

TOTAL 4.200 21.100 41.900 53.600 63.800 36.920 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #· 19-TCP-3 

Chemical: 1,2,3-trichloropropane (799 ppm) 

Animal # 

Control 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible: none 

Irreversible: none 
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INHALATION CHAMBER TEST A'INOSPHERE GENERATION A."'D ~IONITORING PARA.\IETERS 

Tes~ Compound: 1,2,3-trichloropropane Exp.#; 1-TCP-1 Date: 12/22/76 ------
Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 26.2 °C Barom. Pressure: 646 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity_-___ % 

Air Velocity ~leter Reading __ -_ft/min Intake Duct Air Flow:"-600 1/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor: 2 Heater Power: 600 watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:"-2.0ml/min "-2.8g/min 

Nitrogen Flow: 3,10 1/min Camp. Air Flow:71.3 1/min Total Gas Flow: 74.41/min 

Comments: __________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection t-lethod: adsorption tubes Collection t-ledium: charcoal ------------
Sampling Flow: 0.816 1/min Sampling Interval: 5.00 min ___ _....; 

Total Sample Volume: 4.08 1 Rotameter Setting: __ 9_9 ____ ~mm Pres. Drop:~Torr 

Desorption Solvent: carbon disulfide Desorption Volume: __ 2_ .. o_o __ ml 

Internal Standard Used: none Concentration: ul/100 ml solvent 
----------- --------

G. C. Analysis Para~ 

Detector: FID @ 265 --------- °C Injection Port Temperature: 210 °C 

Analytical Column: 1/8" x 6' S.S. 5% Carbowax 20M-TPA 

80/100 mesh Chromosorb W-AW @ 150 
--------------------------------

Attenuation: 128 ------ Range: _____ l_0_2 __ __ Chartspeed: 6.4 mm/min 

Bridge Curren+.: _______ Polarity: _______________ Pulse Interval: ________ usec 

Carrier Gas: He ~1/cin Detector Gasses: H 25 ml/min Air 380 ml/min 
2----- ----

_% CH/A ___ ml/min 

Injection Volume:~1l Solvent Flush Volume: 1.0 ul 

Elution times: Test Compound: 3."0 min Internal Standard: =----..:.min 



St.Jt.IMA.RY OF INHALATION CHAMBER TEST ATMOSPHERE ANALYTICAL RESULTS 

Test Compound: 1,2,3-trichloropropane Exp.!l: 1-TCP-1 Date: 12/22/76 

Ambient Temperature: ~°C Barometric Pressure: 646.1 Torr 

Analytical ~lethod: Activated c:harcoal ads~ion tubes - carbon disulfide 

desorption - FID/GC analysis 

Comments: Sample 1#6 was omitted due to sampling problems. 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

sample I# Time Test Compound Concentration 
(min) (mst/1) (ppm) 

1 -28.0 11.4 2060 

2 -22.0 11.5 2080 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample ~' Time Test Compound Concentration 
(min) (ml!/1) (ppm) 

3 1.2 10.7 1930 

4 8.0 11.1 2010 

5 13.4 12.9 2330 
f-·· 

6 - - -
7 25.0 11.4 2060 

MEAN: 11.5 2080 

S.D.: 0.96 174 

!;.V.: 0.083 0.083 

so 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
1-TCP-1 

1,2,3 - trichloropropane (2080 ppm) 

Hyperactivity was eviden~ upon placing the animals in the 
chamber. At 10 minutes, SO!!'Je lacrymation was noted. Im­
mobility was evident in aL animals after 30 minutes of 
exposure. This syndrome wa.:.:. preceded by ocular edema. 

Hyperactivity was pronounced upon initial exposure. Eyes 
were closed and lacrymation pronounced. By 15 minutes, ataxia 
was noted and nodding was seen in most animals. 

General Comments: 

Compound produced ataxia in most guinea pigs. Effects were less 
evident in rats. 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 
(10 possible) R G R G 

0 X X X 

1-2 
3-9 X 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not prese~t) to ~4 (profound). 
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to Dan Daniels 

STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

frc:-:·· John A. Burkart I Richard J. Voss 

subJ!::t Statistical Evaluation of IDUi Experiment 1-TCP-1: 1,2,3-Trichloropropane (2080 PPM) 

d;:e 16 February 1977 

refr:r to 77M083 

Methods 

Post-exposure organ-to-body weight ratios were compared between test and control 

groups using Student's t-test. Mean values are given in Table 1. Weight changes 

were computed by subtracting pre-exposure weight from each post exposure weight. 

These changes were analyzed using an analysis ofvariance for a repeated meas­
ur-es design. Tables 2a-2b present the results of this analysis plus the mean 

weight changes. 

One ~le rat in the test group died and is not included in these analyses. 

Organ-to-Body Weight Ratios 

Lung-to-body weight ratios were lower in the test groups than in the control 

groups for male and female rats and guinea pigs, but only for female guinea 

pigs was the difference statistically significant. Female guinea pigs also 

showed a significantly lower adrenal ratio in the test group as compared to 

the control group. 

Weight Changes 

I All groups showed significant inc.reases in weight over the course of 
exposure. Male rats in the control group showed significantly larger 
weight changes than ~ale rats in the test group. Male guinea pigs had 
higher post-exposure weights in the control group than in the test group. I 

i· 

I 
I 

Mortality 

One male rat in the test group died one day after exposure. 

xc: N. Price 
A. F. Toronto 
J. H. Nelson 
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71M083 Table 1 

Experiment No. 1-TCP-1 1,2,3-Trich1oTopropane (208~ ppm) 

Mean 
Menn OTgan-to-Dody Weight lltJ.tio (x 10~0) 

NumbOT of Wcir.ht 
Animal. Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain Adrcnals Gonads 

Rats Malo Control 5 282 6.54 45.06 8,24 3.54 6:17 . • :n· 14.99 

. Test 4a 273 6,0'1 48,16 8,13 3.30 5,87 .22 13.64 

t-value -1.22 -1.04 1.75 -0.27 -1.94 -1.06 0.72 -1.92 

·significance N.S. N,S, N.S. N.s. N.S. N.S. N.S, N.S. 

Female Control 5 210 7.15 39.73 7.64 3.78 7.91 .28 3.44 

Test 5 211 6.66 40.90 7.40 3.57 7.51 .27 3.39 

t-value 0,13 -1.96 0.43 -0.38 -0.92 -0.81 -0.62 -0,25 

significance N,S. N.S. N.S. N.S. N.S. N.S. N.S. N.S . 

Guinea Malo Control 4 334 8,47 60.91 9,06 3.59 10.09 .44 3.77 

Pig Test 6 290 7.44 57,38 9.46 3.77 10.95 .41 3.87 

t-value -2.18 -1.13 -0.60 1. 78 o.8i 1.69 -0.59 0.28 

significance p<.05 N.s. · N.S. N.S. N.S. N.s. N.S. N.S. 

I 6 288 8,60 
Female Control 52.11 9.82 3.48 11.66 .46· 4.53 

Test 4 282 7.47 53,05 9.56 3,91 11.06 ,38 4.29 

t-valuo -0.32 -2.86 0.21 -0.50 1.59 I -0.86 -2.34 I -0.40 

I sir,nificnncc N.S. p<.OS N.S. N.S. N.S. N.S. p<.OS N.S. 
- - - - ---

N.S.- Not statistically significant, a2 ,05. 

a - Data not included for ono animal which died. 



77M083 TABLE 2a 

. EXPERIMENT 1-TCP-1: 1,2,3-TRICHLOROPROPANE (2080 PPM) ON MALE RATS 
ANALYSIS OF WEIGHT CHANGES FROM PRE-EXPOSURE 

!"lEANS 

GROUPS: 
CONTROL 

TEST 

ANt1LYSIS OF Vt~RIANCE IJ:JBLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X 'GROUPS 

DEGREES OF 
FREEDOM 

1 
7 
4 
4 

TIMeS X SUBJECTS IN GROUPS 28 

TOTAL 44 

TIMES: 
DAY l DAY 3 DAY 6 DAV10 

1 2 3 4 

1 -3.800 20.408 36.2130 55.480 
2 -12.BEJB -4.5aa G.sa0 39.750 

TOTAL -7.808 9.3::)3 23.Bele 48.444 

SUN OF 
SQUARES 

1874.9 
2267.5 
3Ell7B. 
2641.9 
9284.2 

46238. 

DAV14 

5 

58.280 
72.580 

64.556 

TOTAL 

33.440 
20.450 

27.667 

MEAN 
SQUARE 

1074.9 
323.93 
7542.4 
6GB.45 
331.58 

F-RATtO SIGNIFICANCE 

5.7688 p< .05 

22.747 p< .001 
1.99 to N.S. 



77M083 TAOLE 2b 

EXP NO 1-TCP-1: 1,2,3-TRICHLOROPROPANE (2080 PPM) ON FEMALE ~ATS 
ANALYSIS OF WEIGHT CHANGES FROM PRE-EXPOSURE 

AHAL YS I 5 OF VnR I ANCE TAOLE FOR REPEATED t'IEASURES DES I GH 

SOURCE OF VARIATIOH 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
a 
4 
4 

TIMES X SUBJECTS IH GROUPS 32 

TOTAL 49 

!'!Et:UIS 

TIMES: 
r:~~y 1 DAY 3 DAY 6 DAY10 

1 ~ 3 4 
GROUPS: 

CONTROL 1 -9.000 -5,60B 7.008 ~.~ea 

TEST 2 -13.EIEI0 -13.208 .2EIB 15 • .:1ti(l 

TOTAL -11.ElOB -9 0 4~30 3.68B 12.168 

SUM OF 
SQUARES 

62.728 
2119. a 
5498.7 
326.28 
1686.6 

9693.3 

DAV15 

5 TOTAL 

13.400 3.BBB 
~4.80EI .760 

14. tBEI t .88EI 

MEAN 
SQUARE 

62.720 
264.87 
1374.7 
81.5711 
52.707 

F-RP.TIO 

.236\:!B 

26.801 
1.5476 

SIGNIFICANCE 

N.S. 
p< .001 

N.S. 



77M083 TABLE 2c 

EXP 1-TCP-1: 1~2~3 TRICHLOROPROPANE (2080 PPM) C18) 
ANALYSIS OF W£IGHT CHANGES FROM PRE-EXPOSURE 

MEANS 

GROUPS: 
CONTROL 

TEST 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

. 

DEGREES OF 
FREEDOM 

I 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

TIMES: 
DAY 1 DAY 3 DAY 6 DAYI8 

1 2 3 4 

1 1.888 17.258 44.888 92.758 
2 -2.588 -.667 14.667 37.5B8 

TOTAL -1. 1B8 6.5e8 26.488 55.688 

SUM OF 
SOUARES 

5958.6 
21838 • 
47686. 
2391:1.9 
17139. 

95813. 

DAY15 

5 TOTAL 

98.758 47.158 
75.333 24.867 

81.5813 33.788 

I'EAH 
SOU ARE 

5958.6 
2729.8 
11921. 
597.72 
535.68 

F-RATIO 

2.1828 

22.258 
1. 1160 

SIGNIFICANCE 

N.S. 
p< .001 

N:S. 



77M083 TABLE 2d 
· EXP 1-TCP-1: 1,2,3-TRICHLOROPROPANE (2080 PPM) ON FEMALE GUINEA PIGS 

ANALYSIS OF WEIGHT CHANGES FROM PRE-EXPOSURE 

t1EANS 

GROUPS: 
cmc.~oL 

TEST 

ANALYSIS OF VARIANCE TflBLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS ,IN GROUPS 
TII1ES 
THIES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMEG ~< SUBJECTS IN GROUPS 32 

TOTnL 49 

TIMES: · 
DAY 1 DAY 3 DAY 6 DAYlB 

2 3 4 

1 3.333 10.667 -2.833 51.500 
2 4.BEJ6 9.75fl 18.0EJB 41.250 

TOTAL 3.6Bfl 18.380 5.5f}f) 47.40EI .. 

SUM OF 
SQUARES 

91.859 
31169. 
363El6. 
1234.4 
19153. 

87954. 

DAY15 

5 TOTAL 

69.5BB 26.433 
73.fJB0 29.2BB 

70.9fJf) 27.54EI 

MEAH 
SQUARE 

91.059 
3896.2 
9876.5 
308.61 
598.52 

F-RATIO SIGNIFICANCE 

.23577E-Bl N.S. 

15. 165 p< .001 
.51562 N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 1-TCP-1 

Chemical: 1,2~3-trichloropropane (2080 ppm) 

Animal # 

Control 

Test 

1RT9M 

Time of Death 
Post Exposure 

1 day 

Lesions Found 

Irreversible: none 

Irreversible: none 
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INHALATION CHAMBER TEST ATIIOSPHERE GENERATION AND ~IONITORING PARAl-!ETERS 

Tes~ Compound:l,2,3-~richloropropane Exp .I!: 10-TCP-2 Date: 3/9/'17 

Chamber Facility Parameters 

Room Temperature: 23.3 _°C Chamber Temperature: 28.0 °C Barom. Pressure: 637 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~% 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

\'apor Generator Parameters 

Oven Temperature:~°C Setting: 400 Sensor: 2 Heater Power:~watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:l3.0ml/min~g/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:48.6 1/min Total Gas Flow~l/min 

Comments: 

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tubes Collection Medium: charcoal -------------------
Sampling Flow: 0· 171 1/min Sampling Interval: 3.00 min 

Total Sample Volume: 0.513 1 Rotameter Setting:_3_o ____ ~mrn Pres. Drop:~Torr 

Desorption Solvent: carbon disulfide Desorption Volume : ___ 1_. O_o __ ml 

mono-
Internal Standard Used: chlorobenzene Concentration: ___ 4~0~0~----u.l/100 ml solvent 

G. C. Analysis Parameters 

Detector: FID @ 265 °C Injection Port Temperature: 210 °C 
------------

Analytical Column: 1/8" x 6' S.S. 5% Carbowax 20H-TPA 

80/100 mesh Chromosorb W-All' @ 150 

--~-------------------------------------
Attenuation: __ 16 ___ _ Range: Chartspeed : __ 6_._4_-'mm/min 

Bridge Current: __ _ Polarity: ________ Pulse Interval : _____ usee 

Carrier Gas: He ~1/min Detector Gasses: H2 ~ml/m
in Air~ml/min 

_:_\ CHiA __ -_m1/min 

Injection Vo1ume:~ul Solvent Flush Volume: 1.0 ul 

Elution times: Test Compound: 1.6 · min Internal Standard: 0.8 min 



S~~~RY OF INHALATION CHAMBER TEST Al}~SPHERE ANALYTICAL RESULTS 

Test Compound: 1,2,3-trichloropropane Exp.lt: 10-TCP-2 Date: 3/9/77 

Ambient Temperature:~°C Barometric Pressure: 63.7 Torr 

Analytical P.!ethod: Activated charcoal adsorption tubes ·- carbon disulfide 

desorption - FID/GC analysis 

Comments: Condensation of test compound occurred on walls of inhalation chamber. 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample It Time Test Compound Concentration 
(min) (mg/1) (ppm) 

1 -15.0 25.6 5030 

2 -10.0 26.1 5130 
-·-

Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample It Time Test Compound Concentration 
(min) (mg/1) (ppm) 

3 1.0 23.1 4550 

4 5.0 26.7 5250 

s 10.0 26.4 5180 

6 14.0 24.3 4780 

r-1 18.0 25.1 4940 

8 23.0 26.9 5280 

9 25.0 25.8 5080 
. 

MEAN: 25.5 5010 

S.D.: 1.39 269 

I .• 

c.v.: 0.054 0.054 



Rats: 

Guinea 
Pigs: 

Clinical Observation~ 
10-TCP-2 

1,2,3 - trichloropropane (SOlO ppm) 

All rats showed acute nasal irritation when first exposed in 
the chamber. Most animals were lacrymating by five minutes 
and showed decreased activity and ataxia by 10 minutes. By 15 
minutes, all animals were depressed and some showed occasional 
convulsive movements. At the end of the exposure, all rats 
appeared to be narcotic and remained so until several minutes 
after they were removed from the chamber. No deaths occurred 
during the experiment, however, 2 rats died within 3 days 
after exposure. 

The observations for the guinea pigs were the same as those 
noted for the rats. Also, 6 guinea pigs died within 3 days 
after the exposure. 

General Comments: 

A definite irritating effect was noted initially and a narcotic 
effect was apparent in all animals at 25 minutes. Although no animals 
died during exposure, 8 animals died subsequently. 

Scores:** 
Eye and Nasal Reduced Narcosis Ataxia 
Irritation Activity 

Rats +3 +1 +3 +1 
{ 

Guinea Pigs +3 +1 +3 +1 

Animals Judged to Have ImEaired EscaEe Ability: 

Number of Animals Test Control 
(10 possible) R G R G 

0 X X 
1··2 
3-9 
10 X X 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A. U. Daniels 

J. A. Burkart and R. J. Voss 

Statistical Evaluation of IDLH Experiment 1~-TCP-2: 1,2,3~Trichloropropane 

3 1-'.ay 1977 · (SOlO P.Jlrn) 

77M207 

------------·- --····- -
Methods 

Post-exposure organ-to-body weight ratios were compared between test 

and control groups using Student's t-test. Mean values are given in 

Table 1. Weight changes were computed by subtracting pre-exposure 

weight from each post exposure weight. These changes were analyzed 

using an analysis of variance for a repeated measures design. Tables 

2a-2b present the results of this analysis plus the mean weight changes. 

Of the test group animals, two male rats, four male guinea pigs, 

and two female guinea pigs died following exposure and were not in­
cluded in these analyses. 

Organ-to-Body Weight Ratios 

When compared to the control group, the female guinea pig test 
group was found to have significantly lower body weights at autopsy 

as well as significantly higher lung and kidney organ-to-body weight 
ratios. 

The male rat test group had significantly higher adrenal weight 
ratios when compared to the control. 

Weight Changes 

All groups showed significant weight increases over the course of 
exposure. For rats (both male and f~ale), the final weight change 

at autopsy was approximately the same for test and control groups, 
although the control group increased weight significantly faster 

in the early days after exposure day and the test group increased 
weight significantly faster in the latter days. Fo~ guinea pigs 
(both male and female), the control group showed significantly larger 

weight increases throughout the experiment. 



A. U. Daniels 
3 l.f&y 1977 
Page 2 

Mortality 

Combining males and females, 2 out of 10 rats in the test group 
died (not statistically significant), and 6 out of 10 guinea pigs 
in the test group died (significant at the .OS level, comparing 
·test and control groups using Fisher's exact test). 

XC: N. Price 

gj 

A. F. Toronto 
J. H. Nelson 



77M207 Table 1 

Experiment No. 10-TCP-2 1, 2, 3-Trichloropropane (:S0-10 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart .. 

Rats Male Control 5 313 5.74 53.09 8.20 3.50 

Test 38 308 5.61 49.ll 8.73 3.77 

t-value -.41 -.38 -2.42 1.43 1.92 

significance N.S. N;S, N.S. N.S. N.S. 

Female Control 5 212 6.96 47.39 7.62 4.06 

Test 5 215 6.98 47.67 7.57 3.61 

t-value .30 ,06 .11 -.16 -1.05 

significance N.S. N.S. N.S. N.S. N.S. 

Guinea Male Control 5 315 7.56 58.80 9.43 4.63 
Pig Test lb 298 7.72 59.06 10.07 4.60 

t-value * * * * * * . 

significance 

Female Control 5 309 7.62 53.45 9.07 4.17 

Test 3c 263 9.04 60.15 11.59 4.96 

t-value -3.48 2.87 1.04 3.43 1. 56 

significance p<.05 j p<.OS N.S. p<.05 N.S. 

. . . * - t-test not applicable 
N.S.- Not stat1stically s1gn1ficant, aa,05, 
a - Two animals died before scheduled autopsy and were not included in analysis. 
b - Four animals died before scheduled autopsy and were not included in analysis. 
c - Two animals died before scheduled autopsy and were not included in analysis. 

Brain Adrenals 

4.69 .19 

5.04 .22 

1.11 2.69 

N.S. po:.os 

6.78 .30 

6.75 .28 

-.11 -.96 

N.S. N.S. 

8.99 .42 
10.30 .47 

* * 

8.63 .44 

10.44 .so 
1.93 2.00 

N.S. N.S. 

Gonads 

13.16 

14.24 

1. 74 

N.S. 

4.83 

4.38 

-1.06 

N.S. 

5.27 

4.33 

* 

4.90 

3.49 

-2.01 

N.S. 



i7M207 Table 2a 
EXP. HO. IB-'TCP-2: 1 ~ 2~ 3 -TR ICHLOROPROPANE (501 0 PPM) OH MHLE RATS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TINES X GROUPS 

DEGREES OF 
FREEDOM 

1 
6 
4 
4 

TIMES X SUBJECTS IN GROUPS 24 

TOTAL 39 

t£ANS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY10 

GROUPS: 1 2 3 4 

CONTROL 1 -21.BEJB 6.aee 31. BEIB 56.480 
TEST 2 .333 -10.333 15.667 48.333 

TOTAL -13.5BEI -.125 25.25B 53.375 

SUM OF 
SQUARES 

124.21 
3747.4 
45661. 
1858.0 
2120.5 

53451. 

DAVIS 

5 TOTAL 

78.F.:EIEI 3El.E'l4El 
78.000 26.4ElEl 

78.375 28.675 

MEAN 
SDUARE 

124.21 
624.56 
ll4EIB. 
464.51 
88.355 

F-RATIO SIGNIFICANCE 

.19888 N.S. 

129.03 p<.OOl 5.2573 p<.Ol 



77M207 Table 2b 

EXP. HO. 18-TCP-21 t-2-3-TRICHLOROPROPAHE (5010 PPM> ON FEMALE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

AH~LYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION DEGREES OF. 
FREEDOM 

GROUPS 1 
SUBJECTS IN GROUPS 9 
TIMES 4 
TIMES X GROUPS 4 
TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

MEANS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAYlB 

GROUPS I 1 2 3 4 

CONTROL 1 -19.BBB 1.4BB 12.4BB 14.2BB 
TEST 2 -16.400 -23.400 -1.200 18.600 

TOTAL -17. 700 -11. 000 5.6EIB 16.400 

SUM OF 
SQUARES 

462.09 
1988.9 
12631. 
1605.7 
1382.4· 

1799B. 

DAY IS 

5 

23.800 
24.80B 

24.30B 

TOTAL 

6.56El 
.480 

3.52El 

MEAN 
SQUARE 

462.09 
239.60 
3157.9 
401.43 
43.200 

F-RATIO 

1.9366 

73.099 
9.2924 

Sit1NIFICANCE 

N.S. 

p<.OOl 
p<.OOl 



77M207 Table 2c 

EXP. HO. lB-TCP-2: 1,2,3-TRICHLOROPROPAHE (5010 PPM) ON MALE GUINEA PIGS 
ANALYSIS OOF WEIGHT CHANGE FROM PRE-EXPOSURE 

NEAHS 

GROUPS: 

CONTROL 
TEST 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TIMES: 

DAY 1 DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
4 
4 
4 

16 

29 

DAYlB 

4 

SUM 01= 
SQUARES 

36713.4 
873.134 
4HHB. 
767.913 
716.96 

47046. 

DAY15 

5 TOTAL 

1 .aaa 22.EIBEI 45.600 75.80a 1a6.eae 49.888 
2 -6.aae -t7.aaa .aaa sa.aea 74.aea 2a.2ea 

TOTAL -t.aaa 1s.saa 3a.eaa 71. sea tea. 667 44.933 

MEAN 
SQUARE 

36713.4 
218.26 
Hl254. 
191.97 
44.8113 

F-RATIO 
SIGNIFIC.~ 

16.917 p~.os 

228.84 p<.OOl 
4.2842 p<.OS 



77M207 Table 2d 

EXP. HO. 18-TCP-2: 1,2,3-TRICHLOROPROPANE (5010 PPH) OH FEMALE GUINEA PIGS 

ANALVSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALVSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
6 
4 
4 

TIMES X SUBJECTS IN GROUPS 24 

TOTAL 39 

f'EANS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY 10 

GROUPS: l 2 3 4 

CONTROL 1 -5.2El0 10.800 36.400 62.60EJ 
TEST 2 -8.667 -17.000 -5.667 15.667 

TOTAL -6.500 .375 20.625 45.BEIB 

SUM OF 
SQUARES 

11137. 
3358.9 
37463. 
2865.7 
2398.9 

57224. 

DAY 15 

5 TOTAL 

96.400 40.2013 
44.333 5.733 

76.875 27.275 

MEAH 
SQUARE 

11137. 
559.82 
9365.8 
716.43 
99.956 

F-RATIO 
SIGNIFICANCE 

19.894 p<.Ol 

93.700 p<.OOl 
7. 1674 p<.OOl 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 10-TCP.2 

Chemical: 1,2,3-trichloropropane (5010 ppm) 

Animal II 

Control 

Test 
lOGTlM 
lOGTlOF 
10GT2F 
lOGTSt-1 
10GT7M 
10GT9M 
10RT3M 
lORTSM 

Time of Death 
Post Exposure 

1 day 
2 days 
3 days 

Exposure day 
Exposure day 
Exposure day 
Exposure day 

2 days 

Lesions Found 

Irreversible: none 

Irreversible: 

" 
" 

Reversible: 
" 
" 
" 
" 

Adrenal cortico-medullary necrosis 
II 

II 

Adrenal medullary hemorrhage and necrosis 
Adrenal medullary necrosis 
Adrenal medullary necrosis 
Renal tubular necrosis 
Possible congestion and necrosis of 

liver but animal somewhat autolyz:ed 



SPECIFIC METHODS AND RESULTS 

monochlorobenzene 

Experiment #2-CB-1 (2990 ppm) 

Experiment #8-CB-2 (5850 ppm) 

Experiment #16-CB-3 (7970 ppm) 

71 Preceding page blank 



INHALATION CHAMBER TEST A'INOSPHERE GENERATION AND ~fONITORDIG PARAHETERS 

Test Compound: __ m_o_n_o_ch_Io_r_o_b_e_n_z..;.e_n_e __ ....:Exp. # : 2-CB-1 Date: 1/5/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 26.4 °C Barom. P.ressure: 638 Torr 

Chamber Pressure: -13 mm H2o Chamber Intake Air Supply Relative Humidity ___ % 

Air Velocity Meter Reading_-__ ft/min Intake Duct Air Flow:~_.l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature: ~°C Setting: __!QQ_ Sensor : __ 1_ Heater Power: _2QQ__watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:~ml/min~g/min 

Nitrogen Flow: 3.1 l/min Comp. Air Flow:~l/min Total Gas Flow: 74.4 1/min 

Comments: _____________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: Adsorption Tubes Collection Mediu~: Charcoal 
--~~~~-------

Sampling Flow: 0.482 1/min Sampling Interval: 4.00 • min 

Total Sample Volume: 1.93 1 Rotameter Setting: ___ _.6~2--~mm Pres. Drop:~Torr 

Desorption Solvent: carbon disulfide Desorption Volume: ____ 3:J!..Q._ml 

1,1,2,2 - tetra-
Internal Standard Used:chloroethane Concentration: 12 000 ul/100 ml solvP.nt 

G. C. Analysis Par~ 

Detector: __ ..:.F..:I.;.D ___ @ 265 °C Injection Port Temperature: 210 °C 

Analytical Column: __ ~l~/~8~"~x_6~f~t~S~·.;.S~·~5~%~C=ar~b~o~w~ax~~2~0~M~-~T~PA~~8~0~/~l~OO~M~e~s~h----------

--~C~h~r~o~m~o~s~or~b~W~-~A~W~-------------------------- @ 100 

Attenuation: __ a __ Range : _ _,;;;.1-.03 __ _ Chartspeed: 6.4 mm/min 

Bridge Current: ______ Polarity: ________ Pulse Interval: ____ ~usec 

Carrier Gas: He ~1/min Detector Gasses: H2 ~1/min 
Air ~ml/min 

-=-% CH4/A _____ ml/min 

Injection Vclume:~_ul Solvent Flush Volume:~ul 

Elution times: · Test Compound: 1. 2 min Internal Standard:_-=-3~.2~~min 



SUl-11-IARY OF INHALATION Ctw!BER TEST AniOSPHERE A:-<ALYTICAL RESULTS 

Test Compound: mouochlorobenzene El;p. #: 2-CB-1 Date: 1/5/77 

Ambient Temperature: .l§.:.L°C Barometric Pressure :_...;6:;.;3:;.;8;._ __ Torr 

Analytical 1-lethod: Activated charcoal adsorption tubes - carbon disulfide 

desorption - FID/GC Emalysis 

Comments: _________________________________________________________________ __ 

Pre-Animal Exposure Inhalat~on Chamber Atmosphere Analysis 

:Sample " T1me Tes't Compound Concen'tra'tion 
(min) (mg/1) (ppm) 

1 -16.0 I 10.5 2740 

2 -11.6 13.6 3540 
-

Animal Exposure Inhalation Chamber Atmosphere Analysis 

5amp .. e ~ T1me 
I 

Test Compound Concentration 
(min) (mR/1) (ppm) 

3 + l. 2 11.3 2930 

4 5.5 11.3 2930 

5 13.4 11.7 3041 

6 19.7 11.4 2976 

7 24.0 11.7 3040 

8 28.6 11.7 3040 

-
MEAN: 11.5 2990 

S.D.: 0.204 53.0 

c .v.: ' 
0.0177 0.0177 



Rats: 

Guinea 
Pigs: 

Clinical Observations~ 
2-CB-1 

monochlorobenzene (2990 ppm) 

Upon exposure to the test material, animals appeared hyper­
active. At 10 minutes, a few showed squinting and 
lacrymation. Abnormal behavior was apparently temporary 
because recovery from squinting and lacrymation was immediate 
when removed from the chautber. 

Guinea pigs were hyperactive and nose w1p1ng was evident 
immediately. As the exposure progressed, some animals 
showed squinting and an occasional animal would wipe his 
nose. By the end of 30 minutes of exposure, all guinea 
pigs showed a degree of lacrymation. 

General Comments: 

Slight eye and nasal irritation was the only observable effect 
during exposure. 

Scores:** 
Hyperactivity 

Rats +1 (initially) 

Guinea Pigs +1 (initially) 

Lacrymation 

+1 

+3 with nose 
wiping 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test 
(10 possible) R G 

0 X X 
1-2 
3-9 
10 

Squinting 

+1 

+2 

Control 
R G 

X X 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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Dan Daniels 

STATiSTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

John A. Burkart I Richard J. Voss 
Statistical Evaluation of IDLH E::periment 2-CB-1: Monochlorobenzene (2990 PPM) 

16 February 1977 

77~1084 

---· ·---·---·-
Methods 

Post-exposure organ-to-body weight ratios were compared between test and 
control groups using Student's t-test. Mean values are given in Table 1. 
Weight changes were computed by substracting pre-exposure weight from each 
post-exposure weight. These changes were analyzed using an analysis of 
variance for repeated measures design. Tables 2a to 2d present the 
results of this analysis plus the mean weight changes. 

Organ-to-Body Weight Ratios 

The test female rat group showed a significantly higher liver-to-body weight 
ratio than did the control group. 

Weight Changes 

All groups showed significant increases in weight over the course of the 
exposure. Female rats showed significantly greater weight increase in 
the control group than in the test group. 

xc: N. Price 
A. F _ Toronto 
J. H. Nelson 



77M084 Tnhlc 1 

t:xp~rimunt No. 2-CB-1 : Monochlorobenzene (2990 PPM) 
.. 

~lcnn Orgnn-to-Dody Weight Ratio (x 1000) 
Mean 

Numbor of Weight 
/mimnl Sex Group Animals (grums) Lungs Liver Kidneys llcnrt Brain Adrena1s Gonnds 

Rnts Mal~. Control s 287 5.79 48.!)1 8.oo 3.46 6.18 .21 14.61 

Test 5 271 6.10 50.51 7.93 3.31 6.29 .23 14.84 

t-vnlue -1.49 1.14 0.52 -0.13 -f.22 0.21 1.66 0.39 

sit:nific~ncc N.S. N.s. N.S. N.S. N.S. N.S. N.S. N.S. 

~~~male Cont .... 1 5 201 6,82 40.92 7.50 3.57 7.76 ,2!) ~. <1!) 

'l'a~t 5 194 7.41 46.17 7.27 3.79 8.11 .29 3,(•0 

-l 
t-valuc 1.08 1.•15 3.61 -0,!)5 0.!)9 0.89 0.15 0.27 

-l sir,nificancc . N.S. N.S • p<.Ol N.S. N.S. N.S. N.S. N.S. 

... 
----

~ln~ntr~l Guinea 5 312 8.48 58.82 10.07 4.05 10.46 .43 4.40 

J>ig 'fest s 292 8.00 58.68 10,32 3.92 10.59 .46 3.!)0 

t-value -1.40 -0.62 -0.02 0.29 -0.40 0.26 1.58 -1.56 

sif!nificnncc N.S. N.S. N.s. N.S. N.S, N.S. N.S. N.S. 

Female Control 5 294 8.28 51.25 9.56 3.69 9.84 .44 4.60 

Test 5 295 7.88 52.77 9,49 3.57 10.54 .45 6.18 

t-\·alue 0,03 -0.67 o.so -0.23 -0.56 1. 51 0.41 1. 77 

sir,nificnnce N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

·-
N.S.- Not stntistically significant, a=.05. 
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77M084 TABLE 2a 

EXP. NO. 2-CB-1: MONOCHLOROBENZENE (2990 PPM) ON MALE RATS 

ANALYSIS OF WEIGHT CHANGE F~OM PRE-EXPOSURE 

tt•:nu~-; 

GROUPS: 
COHTROL 
TF.~T 

fiWll YS IS OF VAR ! ANCE Ti"IBLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TitleS 
THIES X GROU?S 

DEGREES OF 
FREEDOM 

1 
7 
4 
4 

Tlf'I~S X SUEJJECTS IN GROUPS 28 

TOTAL 44 

TIMCS: 
DAY 1 DOY 3 DtW 6 DAY10 

2 3 4 

1 -1a.2ea 3.£1:"1(:1 13.9139 12.GBI3 
2 -6.75fl 15.25!) 29.7513 5B.758 

TOTAL -8.667 a.~l-14 20.809 29.556 

SUM OF 
SQUARES 

31361 .o 
13832. 
10445. 
14B5.a 
6El26.G 

42851. 

DOY15 

5 

45.8013 
59.EIBI3 

51.667 

TOTAL 

13.01313 
29.68El 

2B.378 

MEAN 
SQUARE 

3El6t.8 
1976.0 
4611.3 
371.24 
215.24 

F-RATIO 

1.5495 

21.424 
1. 7248 

SIGNIFICANCE 

N.S. 
p:< .001 

N.S. 



77M084 TABLE 2b 

EXP. NO. 2-CS-1: MONOCHLOROBENZENE (2990 PPM) ON FEMALE RATS 
A~:nL'r'SIS OF ~;r:JGi-IT CH'-'INGE FI"Wi'l PRE-EXPOSURE 

MEP.NS 

GROUPS: 
COi'ITROL 

TFST 

mlAL YS IS OF WtR I HI-ICE T(.I3LE FOR REPEATED MEASURES DES IGH 

SOURCE OF Vi~R IATIOH 

GROUPS 
SUBJECTS IH GROUPS 
HI·ES 
Tli"IES X GP.OUPS 

DEGREES OF 
FREEDOM 

1 
9 
4 
4 

TII'it!S X SUD JECTS IN Gf!O:..if'S 36 

TOTAL 54 

TIMES: 
Ilf-IY l DAY 3 DAY 6 DAYlB 

2 3 4 

1 -.ooa t3 • .-:no 25.600 36.6£30 
j2 -lB. 5f:!n • i;•r·r~ 6.667 5.667 

TOTAL -f:i.U91 6. r.n 1 l ~;. 273 19.727 

SUM OF 
SQUARES 

6046.3 
IG545. 
7935.1 
16<'19. 7 
4G14.fl 

37599. 

DAY15 

5 

58.400 
11.333 

29.£!91 

TOTOL 

25.049 
2.633 

12.018 

MEP.H 
SQUARE 

68·~6 .3 
1030.3 
1903.0 
412.43 
120. 17 

F-RATIO 

3.7241 

15.470 
3.2191:1 

SIGNIFICANCE 

N.S. 

p< .001 
p< .05 



10 
::> 

77M084 TABLE 2c 

EXP. MO. 2-CB-1: MONOCHLOROBENZENE (2990 PPM) ON MALE GUINEA PIGS 
f'tHALYSIS o~ WEIGHT CHAHGE FRotl PRE-EXPOSUKE 

t'iEAHS 

GROUPS; 
CONTROL 

iEST 

ANAL YS I 5 OF Vt1R I f)HCE Tt~BLE FOR REPEATED I"IEI~SURES DES IGH 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TII·IES 
Ti.1'1ES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

SUM OF 
SQUARES 

1?6.73 
5884.2 
59877. 
2531.1 

TIMES X SUBJECTS IN GROUPS 32 12887. 

TOTAL 49 88476. 

TIMES: 
DAY 1 DAY 3 DAY 6 DAY1B DAY15 

1 2 3 4 5 TOTAL 

l -5.480 21.280 35.400 74.800 101.088 45.400 
2 -1. 4~" 41.000 15.000 66.200 87.408 41.640 

TOTAL -3:400 31. 11:1(1 25.20!3 70.500 94.288 43.521l 

MEAN 
SQUARE 

176.73 
735.52 
14969. 
632.77 
375.22 

F-RATIO. SIGNIFICANCE 

.24El29 N.S. 

39.395 p~ .001 
1.60G4 N.S. 



· 77M084 TABLE 2d 

~~~. NO. 2-CB-1: MONOCHLOROBENZENE (2990 PPM) ON FEMALE GUINEA PIGS 
Ai~til .'!!i OF WEIGHT CHANGE FROI·i PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED t1EASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

I 
8 
4 
4 

TIMES X SUBJECTS IN GROU~S 32 

iOTAL 49 

MEANS 

TIMES: 
DAY 1 DAY 3 DAY 6 DAY1B 

2 3 4 
GROUP.S: 
CONTROL 1 -t.2BB 22.2813 3s.2aa 77.6BB 

TEST 2 -4.'1t:lB 17.800 31. aea 63.?Fm 

TOTAL -2.88(3 20 .o:;g 33. 1El8 7B.4fl8 

SUM OF 
SQUARES 

512.ElB 
3317.5 
61277. 
298.62 
25~9.3 

67874. 

DAY IS 

5 

97.408 
91. 60B 

94.580 

TOTAL 

46.248 
39.848 

43.048 

MEAN 
SQUARE 

512.BB 
414.69 
15319. 
52. 156 
(9.977 

F-RATIC SIGNIFICANCE 

1.234? N.S. 
191.54 p< .001 
.652~4 N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 2-CB-1 

Chemical: monochlorobenzene (2990 ppm) 

Animal # 

Control 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible: none 

Irreversible: none 
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INHALATION CHAMBER TEST ATMOSPHERE GENER4.TION AND ~IONITORING PAJW.IETERS 

Test Compound: monochlorobenzene E # 8-CB-2 0 xp. : _______ ate: 2/23/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 27.1 °C Barom.· Pressure: 640 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~% 

Air Velocity Meter Reading __ -__ ft/min Intake Duct Air Flow: =600 1/min(calc.) 

Vapor Generator Parameters 

Oven T~erature:~°C Setting:~- Sensor:~ Heater Power:~watts 

Pump Setting:--l.:.QQ.. Liquid Pressure: 20 psig Liquid Flow:-=--ml/min ___ g/min 

Nitrogen Flow: 1.4 1/min Comp. Air Flow: 20.6 1/min Total Gas Flow:~l/min 

Comments: ___________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: Adsorption Tubes Collection Medium: __ ~c~h~a~r~c~o~a~l __________ __ 

Sampling Flow: 0.284 1/min Sampling Interval :-:.!.3...:0~0"----=min 

Total Sample Volume: 0.853 1 Rotameter Setting: __ 4~0~~mm Pres. Drop: _____ Torr 

Desorption Solvent: carbon disulfide Desorption Volume: ___ l._o_o __ ml 

G. C. Analysis Par~ 

Detector: ___ ._..:.F.:I.::;D ___ __;@ 265 °C Injection Port Temperature: 210 °C 

Analytical Column:~x 6 ft S.S. 5% Carbowax 20M-TPA 80/100 Mesh 

_c_h_ro_m_.o_s_o_r_b_w.-_A_w_· ________________________ @ 140o 

Attenuation: 32 
--~_...;-

Range : __ ...;1;;.;:0;...3 ___ _ Chartspeed: 6.4 __mm/min 

Bridge Current: _______ Polarity: ______________ Pulse Interval: ____ u.sec 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air ~ml/min 

~% CHiA __ -_ml/min 

Injection Volume:JLJ!__ul Solvent Flush Volume:~ul 

Elution times: Test Compound: 0.8 min Internal Standard: 1. 8 min 
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SIM-IARY OF INHALATION CHAl'IBER TEST AT~IOSPHERE A..'lALYTICAL RESULTS 

Test Compound: monochlorobenzene Exp.': __ s_-_c_s_-2 __ ---:Da te: 2123/77 

Ambient Temperature:~°C Barometric Pressure: __ ~6-4~0 ____ Torr 

Analytical Method: Activated charcoal~dsorption tubes - carbon disulfide 

desorption - FID/GC analysis 

Comments: Some problem with metering Pump priming caused greater than usual 

variation in concentration. 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample If T1me Test Compound Concentration 
(min) (mg/1) (ppm) 

l -90 19.8 5090 

2 -40 20.4 5230 

3 -5 13.8 3530 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

sample If T1:ne I Test Compound Concentrat:~.on 
(min) (mg/1) (ppm) 

4 1.0 15.4 3950 

5 4.5 17.0 4370 

6 10.0 I 21.0 5390 

7 13.5 23.0 5910 

8 17.5 26.0 6680 

9 21.0 28.5 7320 

10 24.7 28.4 7300 

MEAN: 22.8 5850 

S.D.: 5.26 1350 

c.v.: 0.23 0.23 -



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
8-CB-2 

monochlorobenzene (5850 ppm) 

Initial increased activity was accompanied by nose rubbing. 
There was then a decrease in activity at 10 minutes and ataxia 
was present at 20 minutes. At 25 minutes, most rats were 
narcotic, but they recovered rapidly after being removed from 
the chamber. 

The guinea pigs showed initial increased activity with nose 
rubbing, as did the rats. However, lacrymation and salivation 
was evident at 10 minutes. All guinea pigs showed narcosis 
at 30 minutes. Most guinea pigs remained incapacitated until 
at least 10 minutes after the exposure. 

General Comments: 

The guinea pigs showed a greater narcotic effect than the rats; but 
no deaths occurred in either group. 

Scores:** 

Increased 
Activity 

Rats · +1 
(initially) 

Guinea Pigs +1 
(initially) 

Slowed 
Activity 

+1 

+2 

Nose 
Rubbing 

+1 

+1 

Lacry­
mation 

+2 

+2 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test 
(10 Eossible) R G 

0 
1-2 
3-9 X 
10 X 

Saliva­
tion 

+2 

+2 

Control 
R 

X 

Ataxia Narcosis 

+2 +3 

0 +3 

G 

X 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A. U. Daniels 

J. A. Burkart, R. J. Voss 

Statistical Evaluation of IDLH Experiment s-CB-2:Monochlorobenzene (5850 ppm) 

17 March 1977 

77Ml28 

Methods: 

Post exposure organ-to-body weight ratios were compared between 

test and control groups using Student's t-test. Mean values are given 

in Table 1. Weight changes were computed by subtracting pre-exposure 

weight from each post-esposure weight; these changes were analyzed 

using an analysis of variance for repeated measures design. Tables 2a 

to 2d present the results of this analysis plus the mean weight changes. 

Organ-to-Body Weight Ratios 

No significant differences w~re observed. 

Weight Changes 

All groups showed significant weight increases over the period of 

exposure. 

/gj 

XC: N. Price 

J. A. Nelson 

A. F. Toronto 



0 
J 

Experim~nt No. 8-CB-2 

Number of 
Animal Sex ~roup Animals 

Rllts Male Control 5 

rrest 5 

t-va1ue 

significance 

Female Control 5 

Test 5 

t-value 

significance 

Guinea ~!ale Control 5 
Pig Test 5 

t-va1ue 

significance 

Pemale Control 5 

Test 5 

t-value 

signifiaance 
- --- - ----·-

N.S.- Not statistically significant, a 2 .05, 

77Ml28 

Mean 
Weight 
(grams) 

294 

282 

-1.43 

NS 

199 

213 

1. 65 

NS 

331 

326 

-.35 

NS 

294 

295 

.26 

NS 
L__ ____ "_ 

Table 1 

Monochlorobenzene (5850 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 

Lungs Liver Kidneys Heart Brain Adrenals Gonads 

6.01 47.08 8.26 3.33 5.14 .20 14.11 

5.85 50.05 8.28 3.37 4 90 .21 15.05 

-.54 1.50 .09 .22 -.67 1.13 1.15 

NS NS NS NS NS NS NS 

6.65 40.91 8.08 3.48 6.67 .31 4.57 

6.66 43.33 7.82 3.73 6.37 .29 4.64 

• 01 1.14 -.99 1. 09 -. 71 -.84 .12 

NS NS NS NS NS NS NS 

8.28 58.62 10.05 4.20 8.82 .40 4.24 

8.45 53.45 9.42 4.01 8.63 .40 4.55 

.17 -1.03 -1.07 -.67 -.40 -.22 .99 

NS NS NS NS NS NS NS 

7.78 52.95 9.05 4.45 9.72 .46 4.85 

7.95 48.77 9.33 3.98 9.84 .49 5,08 

. 27 -1.63 .86 -.72 .36 1. 55 .26 

NS NS NS NS NS NS NS 
'-------" - ------ ---~--·- '----



77M128 Table 2a. 

EXP. HO. 9-CB-21 MONOCHLOROBENZENE (5850 PPM) ON MALE RATS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF YARIAHCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

TIMES X SUBJECTS IH GROUPS 32 

TOTAL 49 

I'EAHS 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAVlB 

GROUPS: l 2 3 4 

CONTROL 1 -24.400 1.600 23.409 49.2BB 
TEST 2 -20.208 3.aa0 13.400 39.608 

TOTAL -22.388 2.388 18.480 44.400 

SUM OF 
SQUARES 

343.22 
3630.8 
43386. 
558.28 
2397.2 

50315. 

DAV15 

5 TOTAL 

66.6BB 23.280 
54.488 18.848 

68.580 20.660 

I'EAH 
SQUARE 

343.22 
453.85 
10846. 
139.57 
74.912 

F-RATIO 
SIGNIFICAN~ 

.75624 NS 

144.79 p<.OOl 
1.8631 NS 



77Ml28 Table 2b. 

EXP. HO. B-CB-2: MONOCHLOROBENZENE (5850 PPM) ON FEMALE RATS 
AHALVSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS . 
SUBJECTS IN GROUPS 
TIMES 
TIMES )( GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

tEAHS 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAY10 

GROUPS: 1 2 3 4 

COHTROL i -16.600 -8.008 1.609 7.000 
TEST 2 -18.200 -.BBEl 2.800 15.4BB 

TOTAL -17.480 -4.406 2.2BB 11.200 

SIJM OF 
SQUARES 

212.18 
551.52 
7547.6 
176.72 
1184.5 

9672.5 

DAV15 

5 TOTAL 

15.200 -.160 
28.600 3 .. 960 

17.9BB t .900 

I'EAN 
SQUARE 

212.18 
68.948 
1886.9 
44.188 
37. !~H5 

F-RATIO 

3.0777 

50.977 
1.1936 

SIGNIFICANCE 

NS 

p<.OOl 
NS 



77MI28 Table 2c. 

EXP.· HO. 8-CB-2: MONOCHLOROBENZENE (5850 PPM) ON MALE GUINEA PIGS 
AHALVSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

AHALYSIS OF VARIANCE TABLE FOR "REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES )( GROUPS 

DEGREES OF 
FREEDOM 

t 
& 

B 
4 
4 

SUM OF 
SQUARES 

33.625 
2050.4 
90848. 
395.28 

TIMES )( SUBJECTS IN GROUPS 32 3136.8 

TOTAL 49 96464. 

tt:AHS 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAVIB DAVIS 

GROUPS: l 2 3 4 5 TOTAL 

CONTROL 1 1.400 17.400 40.200 71.000 113.600 48.720 
TEST 2 -2.600 12.000 42.20B 78.2B0 122.B0B 5B.36B 

TOTAL -.6~0 14.7BB 41.2BB 74.6B0 117.80B 49.54B 

f'EAN 
SQUARE 

33.625 
256.30 
22712. 
98.82el 
98.025 

F-RATIO 

• 13119 

231.70 
1.0081 

SIGNIFICANCE 

NS 

p<. 001 . 
NS 



77M128 Table 2d. 

EXP. HO. B-CB-2: MONOCHLOROBENZENE (5850 PPM) ON FEMALE GUINEA PIGS 
AHALVSIS FO WEIGHT CHAHGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATIOH 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
9 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

MEANS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAYlB 

GROUPS: 1 2 3 4 

COHTROL 1 2.866 22.61!11!1 42.21!11!1 66.600 
TEST 2 -5.600 13.200 28.81!10 52.001!1 

TOTAL -1.490 17.900 35.5BB 59.3BB 

·SUM OF 
SQUARES 

1545.7 
3131.6 
45357. 
73.516 
2286.8 

52389, 

DAY15 

5 TOTAL 

89.001!1 44.649 
79.2Bfl 33.52fl 

84. lBB 39·.1!180 

MEAH 
SI:IUARE 

1545.7 
391.45 
11339. 
18.379 
('1.259 

F-RATIO 
SIGNIFICANCE 

3.9486 NS 

159.15 p<.OOl 
.25795 NS 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 8-CB-2 

Chemical: monochlorobenzene (5850 ppm) 

Animal # 

Control 

8L':lM 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible: Purulent Meningitis 

Irreversible: none 
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INHALATION CHAMBER TEST ATMOSPHERE GENERATION AND ~IONITORING PARA.\tETERS 

Test Compound: monochlorobenzene Exp.#: 16-CB-3 Date: 4/20/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 27.0 °C Barom. Pressure: 643 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~• 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

OVen Temperature:~°C Setting:~ Sensor: 2 Heater Power:_§QQ_watts 

Pump Setting:~ Liquid Pressure: 16 psig Liquid Flow:21.oml/min~g/min 

Nitrogen Flow: 0.8 1/min Comp. Air Flow:~l/min Total Gas Flow:~l/min 

Comments: ___________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: Adsorption Tubes Collection Medium: __ ~c~h~a~r~co~a~l~----------

Sampling Flow: 0.170 1/min Sampling Interval: 3.00 min 

Total Sample Volume: 0.510 1 Rotameter Setting:~3~0~--~mm Pres. Drop:~Torr 

Desorption Solvent: carbon disulfide Desorption Volume: ___ l_.o_o_~ml 
1,1,2,2 - tetra-

Internal Standard Used: chloroethane Concentration: ___ l~2w·~o~o~o~-----u.l/100 ml solvent 

G. C. Analysis Par~ 

Detector: ____ ..l,F.J,I~D------....;@ 265 °C Injection Port Temperature: 215 °C 

Analytical Colwnn: 1/8" x 6 ft S.S. 5% Carbowax 20M-TPA 80/100 folesh 

Chromosorb W-AW __________________________________________ @ 

Attenuation:--~3~2~- Range =----=l~o-3. Chart speed: 6. 4 mm/min 

Bridge Current: ________ Polarity: _____________ Pulse Interval =-----~usee 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air ~ml/min 

~% CHi A __ - _ml/min 

Injection Volume:~ul Solvent Flush Volume:~cl 

Elution times: Test Compound: __ ~o.:...>=s.._,.-'min Internal Standard: 1. 2 min 
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SU~I.'IARY OF INHALATION CHAMBER TEST ATMOSPHERE A.'>Al-HICAL RESULTS 

Test Compound: __ mo_n_o_c_hl;..o;..;ro;.;.;;.b..;.en;.;.z;;.;e;.;.n;.;;e __ ...:Exp.ll: 16-CB-3 Date :_,_..;.4:..;/2;.;0;.:./.;.7..;..7 __ 

Ambient Temperature: 2I.:.Q._°C Barometric Pressure:-~64.:..;3"--_Torr 

Analytical Method: Activated charcoal adsorption tube - carbon disulfide 

desorption - FID/GC analysis 
Comments: ______________________________________________________ __ 

Pl·e-Animal Exposure Inhalation Chamber Atmosphere Analysis 

::>ample 11 Time Test Compound Concentrauon 
(min) (mg/1) (ppm) 

1 -10.0 32.2 8290 

2 -5.5 31.2 8010 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:sample 11 T1me I Test Compound ~oncentratlon 
(min) (nlg/1) (ppm) 

3 +0.5 28.2 7260 

4 4.5 30.7 7900 

5 8.5 31.5 8090 

6 13.0 32.5 8350 

7 18.0 31.4 8060 

s 21.5 31.1 7990 

9 24.0 30.3 7790 

10 27.0 32.5 8340 

MEAN: 31.0 7970 

S.D.: 1.38 355 I 
£:Y:.L I 0.0445 0.0445 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
16-CB-3 

monochlorobenzene (7970 ppm) 

11le rats were hyperactive when first exposed and showed some 
ataxia by five minutes. There was increased ataxia at 10 
minutes and most animals were in the lateral recumbent 
position. By twenty-five minutes, all animals were narcotic 
and several had twitching movements. This narcosis lasted 
several minutes after the animals were ~emoved from their 
exposure cages. 

The same signs appeared as those in the ra':s, but the p.:..~inea 

pigs suffered from severe salivation by fiv~ minutes, and 
narcosis took effect in the guinea pigs at a much earlier 
time (15 minutes). 

General Comments: 

Evident narcotic effect was noted in all animals within 15-25 minutes of 

exposure and &uinea pigs appeared to be affected earlier than rats. 

~: 
Hyperactivity Ataxia Narcosis Tremors 

Rats +1 (initially) +3 +4 +2 

Guinea Pigs +1 (initially) +3 +4 +2 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 

·. ~10 l!OSSible) R G R 

0 X 

1-2 
3-9 
10 X X 

* For 10 animals: "few" 1-2; "some" = 3-5; "most" .. 6-9; 

10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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Reduced 
Salivatio~ Activity 

0 +3 

+3 +3 

G 

X 

and "all" = 



STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

~- Daniels ~ 
J. A. Burkart and R. J. Voss ~\ 
Statistical Evaluation of IDLH Experiment 16-CB-3; Mtnochlorobenzene (7970 ppm) 
3 June 1977 

77M2 53 

---· . ---------
Methods 

Post-exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Bean values 
are given in Table 1. Weight changes were computed by subtracting 
pre-exposure weight from each post-exposure weight. These changes 
were analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus 
the mean weight changes. 

Organ-to-Body Weight Ratios 

Kidney-to-body weight and b:-ain-to-body weight ratios were signi­
ficantly higher for the female rat test group than for the control 
group. The female guinea pig test group had significantly lower 
hear.t-to":.body-·weight ratios than. t!le control group. 

WeigHt Changes 

~11 groups showed significant increases in weight over the course 
0f the experiment. Male rats in the control group had signifi­
cantly_larger-weight.increases than in the test group. The female 
guinea pig control group showed larger weight increases on day 3, 
but the test group"sliowed larger increases on days 6, 10, and 15. 

XC:" "N. Price 

/gj 

A. F. Toronto 
J. H. "Nelson 

Attachments 

--------- ·------·-----------------'------------.....: 



77M253 Table 1 

Experiment No. 16-CB-3 : . Monochlorobenzene (7970 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 

Mean 
Number of Weight 

Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

Rats Male Control 5 300 6.53 50.49 8,45 3.98 4,45 .20 14.70 

Test 5 276 6.55 48.49 7.60 3.58 5.01 .22 14.86 

t-value -1.59 .06 -.85 -1.72 -1.10 1.25 1.33 .21 

significance N.S. N.S. N.S. N.S. N.S. N.s. N.S. N.S. 

Female Control 5 191 7.39 43.53 6.95 3.75 5.60 .33 5.78 

' 
Test 5 189 7.52 46.51 7.62 4.01 7.08 .33 5.06 

t-value -.57 .31 1.98 3.ll .98 3.ll 0.0 -1.49 

significance N.S. N.S. N.S. p<.05 N.S. p<.OS N.S. N.S. 

Guinea Male Control · 5 281 8.13 49.57 9.56 4.99 9.47 .48 4.38 

Pig Test 5 292 8.44 51.22 9.52 4.90 9.88 .47 4.77 

t-value .65 .76 .ss : -.16 -.24 .52 -.34 .61 

significance N.S. N.S. N.S·. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 252 8.38 47.48 10.48 5.29 9. 71 .54 4.77 

Test 5 279 8.06 42.83" 8.80 4.39 9.66 .48 4.96 

t-value 1.27 -1.07 -1.07 -1.82 -2.41 -.06 -1.25 .20 

signifioance N.S. N.S. N.S. N.S. p<.OS N.S. N.S. N.S. 
- --- -- -- --~--- ~ 

N.S.- Not statistically significant, a=.05, 



.0 
)) 

f'EANS 

GROUPS: 

77M2 53 Table 2a. 

EXP. HO. 16-CB-3: MONOCHLOROBENZENE (7970 PPM) ON MALE RATS 
AHALYSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

AHALVSIS OF VARIANCE TABLE FOR REPEATED t~ASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES )( GP.OUPS 
TIMES X SUBJECTS IH GROUPS 

TOTAL 

TIMES: 

DAY i DAY 3 DnY 6 

1 2 3 

DEGREES OF 
FREED0~1 

1 
8 
4 
4 

32 

49 

DAY ta 

4 

SUM OF 
SQUARES 

2112.5 
92::1.31 
39733. 
:.;u.Ga 
10::69.~ 

44613. 

DAY 15 

5 TOTAL 

MEAH 
SQUARE 

2112.5 
115.EI4 
9933.3 
94.408 
4:5.915 

COHTROL 1 -4.6BB 14.688 31.208 68.6138 88.4:)8 36.44f.l 
TEST 2 -9.008 1.288 28.400 45.4EHJ 59.200 23.440 

TOTAL -6.808 7.908 2~.988 53.8013 69.8130 29.948 

F-RnTIO 
Sir.NIFICANCE 

10.::163 p<:Ol 

216.34 p<.OOl 
2.EJ56•3 N.S . 



\0 
\0 

MEAHS 

GROU?S: 

77M253 Table 2b. 
EXP. NO. 16-CB-3: MONOCHLOROBENZENE (7970 PPM) ON FEMALE RATS 

ANAL1~JS OF W(IGHT CHnNGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIOTION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TII"ES: 

'!JAY 1 DAY 3 DAY 6 

I 2 3 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

32 

49 

DAY 10 

4 

SUM OF 
SQUARES 

36.98€1 
1174.8 
4495.5 
98.121 
336.8fJ 

6133.4 

DAY 15 

5 TOTAL 

MEAN 
SQUARE 

36.9ae 
146.75 
112l.9 
22.530 
18.525 

COI-ITROL 1 -o.e0a -1.600 1.600 14.880 14.208 4.04EJ 
TEST 2 -10.2EJtl -B.BE!EI 2.2B0 12.200 15.400 2.3213 

TOTAL -9. IBB -4.9013 I. 91313 13. tea 14.8BB 3. tea 

F-RATIO 
SIGNIFICANCE 

• 25199 N.S • 

186.78 p<.OOl 
2. 1406 N.S. 



... 
::> 
::> 

MEANS 

GROUPS: 

77M253 Table 2c. 
EXP. NO. 16-CB-3: MONOCHLOROBENZENE (7970 PPM) ON MALE GUINEA PIGS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ONAL'r'SIS OF VARIANCE TABLE FOR REPEATED t'IEA!JURES DESIGN 

SOURCE OF VARIATiotl 

GROUPS 
SUBJECTS IH GROUPS 
TIME.S 
TIMES X GROUPS 

/ 

.. · _.DEGREES OF 
FREEDot1 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

TIMES: 
I 

DAY 1 DAY 3 DAY 6 DAY 18 

1 2 3 4 

SUt'l OF 
SllUARES 

1BB.83 
2043.2 
51362. 
535.86 
3618.9 

58460. 

DAY 15 

5 TOTAL 

t1EAH 
~QUARE 

1Ela.83 
3~5.40 
12848. 
133.96 
113.El9 

F-RATIO 

.2837FJ 

113.54 
1. 10•i6 

COHTP.OL l 7.2130 25.2813 sa.Ga8 sa.s0a 86.000 49.969 
TEST 2 5.4EIB 16.6013 45.808 73.2f.IB 95.4138 4?. 12fl 

TOTAL 6.308 28.900 47.808 77.008 98.70!3 49.540 

SIGNIFICANCE 

N.S. 

p<.OOI 
N.S. 



77M2 53 Table 2d. 

EXP, NO, 16-CA-3: MONOCHLOROBENZENE (7970 PPM) ON FEMALE GUINEA PIGS 
ntlALYSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE . 

ANALYSIS OF VARIANCE TAELE FOR REPEATED MEASURES DESJGH 

SOURCE or- VARIATION 

GROUPS 
. SUEI,JECTS IH G!\OUP5 

TIMES 
TiMI:S X GROUPS 

DEGREES OF 
FREEDOI1 

1 
8 
4 
4 

T~MES X SUBJECTS IH GROUPS 32 

TOTAL 49 

MEANS 

TIMES: 

DAY l DAY 3 D~Y 6 DAY 16 

GROUPS: 1 2 3 4 

COHTROL t. -.603 11.680 31.0BB 52.6~3 

TEST 2 3.230 5.800 33.483 61.000 

TOTAL 1.3ElB 9.2BB 32.2Ba 56. B~il'.l 

SUM OF 
saunRES 

89E\.42 
15fl38. 
32671. 
21H8.5 
4222.7 

54841. 

DAY 15 

5 TOTAL 

53.4AB 29.BflB 
82.800 37.449 

66.601'.1 33.228 

MEAH 
SQUARE 

898.42 
1879.7 
B167.a 
51:'4.62 
131. 9ti 

F-RATIO 

.4737a 

Gl.FJ97 
3.U2<11 

SIGNIFICANCE 

N.S . 

p<.OOl 
p<.OS 



.,, 

HISTOPATHOLOGICAL EVALUATION OF ORG~~ 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment H: 16-CB-3 

Chemical: monochlorobenzene (7970 ppm) 

Animal It 
Time of Death 
Post Exposure Lesions Found 

Control 
16RC3M 
16GCHI 
16GC3M 
16GCSM 
16GC2F 
16GC4F 
16RC6F 

Test 
'i6iiTlM 
16RT2F 
16RT4F 
16RT6F 
16GT1M 
16GT3M 
16GTSM 
16GT2F 

Irreversible: 
It 

It 

It 

It 

It 

Irreversible: 

Irreversible: 
" 
" 
" 
" 
" 
" 
" 

1.02 

Spongiosis of the white matter 
in the brain. This may be an 
artifact of processing or inherent in 
enimal strain, but apparently is not 
related to exposure. 

Emphysema 

Spongiosis of the white matter 
in the brain. This may be an 
artifact of processing or inherent in 
animal strain, but apparently is not 
related to exposure. 



SPECIFIC METHODS AND RESULTS 

1,1,2,2-tetrach1oroethane 

Experiment #3-TCE-1 (576 ppm) 

Experiment #9-TCE-2 (5050 ppm) 

Experiment #15-TCE-3 (6310 ppm) 
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INHALATION CHAMBER TEST ATIIOSPHERE GENERATION AND MONITORING PARAHETERS 

Test Compound:l,l,2,2-tetrachloroethane Exp.t:3-TCE-l Date: 1/12/77 

Chamber Facility Parameters 

Room Temperature:~"C Chamber Temperature: 25.6 "C Barom. · Press~re: 641 Torr 

Chamber Pressure:~ H20 Chamber Intake Air Supply Relative Humidity~% 

Air Velocity Meter Reading_-__ ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~"C Setting:~ Sensor: __ l ___ Heater Power:~watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:~l/min~/min 

Nitrogen Flow: 3.1 1/min Comp. Air Flow: 68 • 61/min Total Gas Flow:~ 1/mir, 

Comments: ____________________________________ , ________________________________ _ 

Test Atmospher.e Sampling Parameters 

Collection Method: adsorption tubes Collection Medium: charcoal 
--~~~~---------

Samplir.g Flow: 0.805 

Total Sample Volume: 

1/min Sampling Interval: 4. 00 min 

3.22 l Rotalneter Setting:_l_o_o __ _:mm Pres. Drop:~Torr 

Desorption Solvent: carbon disulfide Desorption Volume: 1. "-00"----'ml 

Internal Standard Used: ____ N_on_e __ Concentration: _______________ ul/100 ml solvent 

G. C. Analysis Parameters 

Detector: FID @ 265 "C Injection Port Temperature: 210 "C 

----
Analytical Column: 1/8" x 6' S.S .• 5% carbowax 20M-TPA 

80/100 mesh Chromosorb W-AW @ 150 

---~--------------------------------

Attenuation: 16 
mm/min 

---- Range : __ 1_0_2 __ ___ Chartspeed: 6.4 

Bridge Current: ______ Polarity: ______________ Pulse Interval: ____ u.sec 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min 
Air ~1/min 

..:__% CHiA __ - __ ml/min 

Injection Volume:~ul Solvent Flush Volume:~ul 

Elution times: Test Compound: 2 ·4 min Internal Standard: min 
----~~ -------~ 
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Smlt-IARY OF INHALATION CIWIBER TEST ATMOSPHERE Al'iALYTICAL RESULTS 

Tes~ Compound: 1,1,2,2-tetrachloroethane Exp.': 3-TCE-1 Date: 1/12/77 

Ambient Temperature:~°C Barometric Pressure: __ 6_4_1 ______ Torr 

Analytical Jllethod: Activated charcoal adsorption tubes - carbon disulfide 

desorption - FID/GC analysis 

Comments=----------·---------------------------------------------------------

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

::sample " T1me Test Compound ConcentratJ.on 
(min) (mg/1) (ppm) 

I. -20.8 3.35 579 

2 -16.0 3.60 621 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

::Sample ~ T1me I Test Compound ConcentratJ.on 
(min) (m~/1) (ppm) 

3 +1.6 3.16 545 

4 6.4 3.23 557 

5 15.2 3.03 523 

6 19.6 3.85 664 

7 24.2 3.36 580 

MEAN: 3.33 576 

S.D.: 0.32 52 

c.v.: I 
. ·0.096 0.096 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
3-TCE-1 

1,1,2$2 - tetrachloroethane (576 ppm) 

Rats showed a decrease in activity and alertness as the 
exposure continued. Upon removal from the chamber, animc:.ls 
returned to normal as evidenced by normal righting reflexes 
and responses to auditory stimulus. 

At 5 minutes, guinea pigs demonstrated eye closure and 
squinting. By 15 minutes, lacrymation was common. Also, 
animals were less active. 

General Comments: 

Slight eye irritation and reduced activity were observed. 

Scores:** 

Squinting Lacrymation Reduced Activity 

Rats 0 0 +1 

Guinea. Pigs +2 +1 +1 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 
(10 possible) R G R G 

0 X X X X 

1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all'' = 

10. 

**Rati~g Scale: 0 (not present) to +4 (profound). 
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Dan Daniels 

STATISTICAL ANALYSIS OF BODY \~EIGHT C~GES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

John A. Burkart I Richard J. Voss 

Statistical Evaluation of IDLH Experiment 3-TCE-1: 1,1,2,2 Tetrachloroethane (576 PPM) 

16 February 1977 

1moss 

~let hods 

Post-exposure organ-to-body weight ratios were compared between test and 

control groups using Student's t-test. ~lean values are given in T~ble 1. 

Weight changes were computed by subtracting pre-exposure weight from each 

post-exposure weight. These changes were analyzed using an analysis of 

variance for repeated mea~ures design. Tables 2a to 2d present the 
results of this analysis plus the mean weight changes. 

0r£an-to-Body Weight Ratios 

Kidney- to-body weight ratios were lower in the test group than in the 

control for all four a..,imal groups. The difference was statistically 
significant only for male guinea pigs. 

Weight Changes 

All groups showed significant increases in weight over the course of 
exposure. 

xc: N. Price 
A. F. Toronto 
J. H. Nelson 

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



77M085 Table 1 

Experiment No. 3-TCE-1: 1,1,2,2-Tetrachloroethane (576 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
· Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart 

-· 
Rats Male Control 5 302 5.70 52.80 8.61 3.37 

Test 5 289 5.76 50.55 8.32 3.33 

t-va1ue -1.25 0.15 -1.02 -0.93 -0.48 

significance N.S. N.s. N.S. N.S. N.s. 

Female Control 5 202 6.72 44.35 7.97 3.69 

Test 5 204 6.75 47.24 7.63 3.62 

' t-va1ue 0.28 0.13 ~.43 -1.02 -0.79 

significance N.S. N.S. N.S. N.S. N.S. 

Guinea Male Control 5 325 8.46 55.73 9.83 3.80 

Pig Test 4a 319 8.28 61.3lb 8.92 3.47 

t-value -0.49 -0,31 1.57 -2.24 -1.00 

significance N.S. N.s. N.S. p<.OS N.S. 

Female Control 5 315 8.27 58.47 9.61 3.55 

Test 5 300 8.49 54. 2(,b 9.14 3.89 

t-value -1.06 0.49 -1.45 -1.20 1.37 

significance N.S, N.S. N.S. N.S. N.S. 
-- - ---- -----~-- ------

N.S.- Not statistically significant, a=.05. 

a - Data for one animal omitted due to unreliable body weight estimate 

b - Unreliable organ weight for one animal omitted. 

Brain Adrenals 

5.44 .21 

5.35 .19 

-0.23 -1.01 

N.S. N.S. 

7.36 .28 

7.00 .29 

-0.67 0.47 

N.S. N.S. 

9.30 ,43 

9.24 .40 

-0.08 -1.07 

N.S. N,S, 

9.29 .43 

10.08 .46 

1.51 0.79 

N.S. N.S. 

Gonads 

14.33 

"14,51 

0.20 

N.S. 

4.43 

3.80 

-1.41 

N.S. 

4.21 

3,59 

-1.32 

N.S. 

5.49 

5.74 

0.45 

N.S. 



77M085 TABLE 2a 

EXP. NO. 3-TCE-1: 1,1,2,2-TETRACHLOROETHANE (576 PPM) ON MALE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

MEANS 

GROUPS: 
CGtiTROL 

TF.ST 

AHALY5IS OF VARIAHCE lABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATIOH 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES >< GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUDJECTS IN GROUPS 32 

TOTAL 49 

TIMES: 
DAY l DAY 3 DAY6 DAYlB 

2 3 4. 

l -s.aea 17.088 27.888 48.288 
.2 -6.4~a 9.80B 28.808 43.800 

TOTAL -5.7BB 13, *~B 27.9Elr:l 45.68El 

SUM OF 
SQUARES 

165.62 
2913.8 
26633. 
89.484 
4821.0 

34623. 

DAVIS 

5 TOTAL 

62.080 3B.BBB 
57.40EJ 26.368 

s9.7ea 28. 188 

MEAN 
SQUARE 

165.62 
~64.22 
6658.4 
22.371 
15El.66 

F-RATJO SIGNIFICANCE 

• 45474 N.S . 

44.195 p< .001 
.14849 N.S. 



77M085 TABLE 2b 

EXP. NO. 3-TCE-1: 1Pt~2p2-TETRACHLOROETHAHE C576'PPM> ON FEMnLE RATS 
ANAL~~IS OF WEIGHT CHANGE FROM PKE-EXPOSURE 

At·IAL YS IS OF VP.R lANCE TI)8LE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATIOI~ 

GROUPS 
SUBJECTS IN GROUPS 
TWES 
TII1ES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TitlES X SUBJECTS IN GROUPS 32 

TOTAL 49 

MEANS 

TIMES: 
DAYl DAY 3 DAY 6 DAY!EJ 

t 2 3 4 
GROUPS: 

CONTROL 1 -1.aaa 2.4BEJ 5.60EI 8.4BB 
TFST 2 -8.88"' -.6~fJ 3.saa 10.6EJB 

TOTOL -7.90EJ • 9(J:J 4. 7E)f) 9.5£18 

SUM OF 
SQUARES 

16.B2EJ 
t3a2.a 
3041.1 
38.880 
1217.6 

5616.4 

DAY15 

5 

1s.eaa 
14.480 

15. HlB 

TOTAL 

S.B4B 
3.88B 

4.4GB 

MEAN 
SQUARE 

16.828 
162.75 
760.28 
9.7199 
3B.fJ5B 

F-P.ATIO SIGNIFICANCE 

.18335 N.S. 
19.981 p< .001 
.25545 N.S. 



77M085 TABLE 2c 

E>{P. HO. 3-TCE-1: 1,1,2,2-TETRP.CHLOROEll-IANE C576 PPM) ON MALE GUINEA PIGS 
(.1t·!i)L YS I 5 OF IE I GHT CHANGE FRON PRE -EXPOSURE 

A~1AL YS IS OF wu:~ h1HCE TOOLE FOR REPEATED l"lEASURES DES I GH 

SOURCE OF VARIATiml 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
T II1ES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

SUM OF 
SQUARES 

186EJ.5 
4447.9 
62707. 
772. 17 

TIMES X SUBJECTS IN GROUPS ::12 Hl14B. 

TOTAL 49 79928. 

MEANS 

TIMES: 
DAY 1 DAY ::; DAY G DAYla DAY15 

1 2 3 4 5 TOTAL 
GROUPS: 

CONTROL 1 .eaa 19.208 47.4ElEl 73. 2BI3 111. 2138 58.3613 
TFST 2 -4.801:) 13.800 35.800 60.6fJEI 84.608 38.168 

TOTflL -l.GOB 16.~08 ttl . 680 · 66 . 90B 97.900 44.?.68 

t1EAN 
SQUARE 

186fl.5 
555.99 
15677. 
193.04 
316.89 

F-RATIO SIGNIFICANCE 

3.3463 N.S. 

49.4713 p< .001 
.68918 N.S. 



77M085 TABLE 2d 

E~\'P. HO. 3-TCE-1: 1, 1,2,2-TETRACHLOR,OETHANE (57q PP.M) ON FEMALE GUINEA PIGS 

f.:NAL YS IS OF W:": I GHT Cl-if.lNGE FROil PRE -EXPOSURE 

(lNAL '\'SIS OF Vf!R lANCE li-l8LE FOR REPEATED MEASURES DES ImJ 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TTI1ES 
TitlES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TII1ES X SUBJECTS IN GROUPS 32 

TOTAL 49 

MEANS 

TIMES: 
DA'( 1 DAY 3 DAY 6 DAYU3 

1 2 3 4 
GP.OUPS: 

CONTROL 1 4.600 22.808 46.600 62.000 
TF.ST 2 -8.200 7.Elf'IFl 28.8013 45.600 

TOTAL -1.880 14.980 37.700 53.8GB 

SUM OF 
SQUARES 

3208.0 
7741.9 
51909. 
37.797 
1212.1 

641EH. 

DAY15 

5 

99.880 
82.600 

91.200 

TOTAL 

47.160 
31. 160 

39.160 

MEAN 
St!UflRE 

3200.0 
967.74 
12977. 
9.4492 
37.077 

F-RATIO 

3.3067 

342.61 
.24947 

SIGNIFiCANCE 

N.S. 

p< .001 
N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment H· 3-TCE·l 

Chemical: 1,1,2,2-tetrachloroethane (576 ppm) 

Animal # 

Control 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible~ none 

Irreversible: none 
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INHALATION CHAMBER TEST A'IMOSPHERE GENERATION AND MCNITORING PAJW.IETERS 

Test Compound:l,1,2,2-tetrachloroethane Exp.#: 9-TCE-2 Date: 3/2/77 

Chamber FaciU~~~ 

Room Temperattll'e: 23.4 °C Chamber Temperature: 28.6 °C Baroru. Pressure: 634 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~% 

Air Velocity M~ter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor:_2 __ Heater Power:~watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:ll.6ml/minl8.4 g/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:48.6 1/min Total Gas Flow: 49.7 1/min 

Comments: ____________________________________________________ ~~-------

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tubes charcoal 

Sampling Flow: O.l69 1/min Sampling Interval: 3 · 00 min ___ ___; 

Total Sample Volume: 0.507 1 Rotameter Setting : __ 3_o ___ ....;mm P.res. Drop:_-_1"orr 

Desorption Solvent: carbon disulfide Desorption Volume:.....!..:.. o_o _____ ml 

Internal Standard Used:~Y8Tobenzene Concentration: 250 ul/100 ml solvent ---------------
G. C. Analysis Para~ 

Detector: FID @ 265 °C Injection Port Temperature: 210 °C ------
Analytical Column: 1/8" x 6 ' S.S. 5% carbowax 20~1-TPA 

80/100 mesh Chromosorb W-AW @ 140 
---~---------------------------------------------

Attenuation: ___ 8 __ _ Range : __ l_o_3 __ _ Chartspeed: __ 6_._4 ____ ~mm/min 

Bridge Current: _______ Polarity: _____________ Pulse Interval : _____ u.sec 

Carrier Gas: He ~ml/min Detector Gasses: H 35 ml/min Air 380 ml/min 
2---- ---

~% CH4/A __ -_ml/min 

Injection Volume: 2·0 ul Solvent Flush Volume: 1.0 ul 
. --

Elution times: Test Compound: ___ L_8_~.m.in Internal Standa1·d: ___ 1_._o __ ~min 
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SUT-Il>IARY OF INHALATION CHAMBER TEST ATI-IOSPHERE A~ALYTICAL RESULTS 

Test Compound: 1,1,2,2-tetrachloroethane Exp.l: 9-TCE-2 Date: 3/2/77 

Ambient Tempera'ture:~°C Barometric Pressure: 634 Torr 

Analy'tical ~lethod: Activated charcoal adsorption tubes · carbon disulfide 

desorption - FID/GC analysis 

Comments: 
---------------------------------------------------------------------------------------------------------

Pre-Animal Exposure Inhalation Chamber Atmosphere Analy~is 

::;ample , Time Test Compound Concentration 
(min) (mg/1) (p~m) 

1 -10.0 30.7 5320 

2 -5.0 31.6 5480 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:sample , T1me I Test Compound Concentrat1on 
(min) (mg/1) (pl'_m) 

3 +1.0 27.6 4790 

4 4.5 29.6 5130 

5 9.0 29.3 5080 

6· 13.0 30.0 5200 

7 17.0 29.7 5140 

8 21.0 29.1 5050 

9 24.5 28.4 4920 

10 27.0 29.5· 5110 

MEAN: 29.2 5050 

.. S.D.: Q.Z§Z l 4 

c.v.: 0:027 



~: 

Guinea 
Pigs: 

Clinical Observations* 
9-TCE-2. 

1,.1, 2, 2 - tetrachloroethane (5050 ppm) 

When initially exposed, all r,ats showed increased activity and 
lacrymation. At five minutes, all animals were narcotic and 
remained immobile throughout the experiment with the exception 
of some spontaneous jerking. ·Respiration became labored as 
the exposure progressed. After the rats were removed, animals 
2 and 7 were found to be dead and animal 9 died a few minutes 
afterward. 

Guinea pigs reacted essentially the same as the rats as 
the exposure progressed, with the added observation that most 
of them had tremors along with narcosis. No animals died 
during the experiment. One guinea pig was noted to have no 
observable breathing during the last minute of the experiment, 
but on removal from the chamber it recovered. 

General Comments: 

This compound produced definite narcotic effects on all animals 
at this concentration, with a small p~rcentage of immediate fatalities. 

Scores:** 
Reduced 

Increased Activity Narcosis Lacrymation Activity 

Rats +1 (initially) +4 +1 +4 

Guinea Pigs +1 (initially) +4 +1 +4 

Animals Jud&ed to Have I!!!Eaired EscaEe Ability: 

Number of Animals Test Control 
(10 Eossible) R G R G 

0 X X 
1-2 
3-9 
10 X X 

* For 10 animals: "few'' 1-2; "some" = ~-5; "most" .. 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profoun~~.). 



STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A. U. Daniels 

J. A. Burkart and R. J. Voss 

·Statistical Evaluation of IDLH Experiment 9-TCE-2: 1,1,2,2-Tetrachloro­

5/3/77 
ethane (5050 ppm) 

. ·77M206 

Methods 

P•os't-exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Mean values are 
given in Table 1. Weight changes were computed by subtracting pre­
exposure weight from each post-exposure weight. These changes were 
analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus the 
mean weight changes 

Three rats (2 male and 1 female) in the test group died at exposure 
and were not included in these analyses. 

Organ -to -Body Weight Ratios 

No significant differences were found. 

Weight Changes 

All groups showed significant increases in weight over the course 
of exposure. Male rats of the test group had smaller weight increases 
than the control group. For the female rats, the control group showed 
larger weight increases than the test group on the 1st and 3rd days 
after exposure, but for days 6, 10, and 15, the test: group showed larger 
weight increases. 

Mortality 

In the rat test group (males and females combined), three out of 
ten animals died on the day of exposure. This is not statistically 
significant, however, at the .OS level, comparing test with control 
groups. 

XC: N. Price 

gj 

A. F. Toronto 
J. H. Nelson 

l 
! 

..__ _______ ----- .... --· -·- .. ------<----------------------' 



77M206 Table 1 

Experiment No. 9-TCE-2: 1,1,2,2-Tetrachloroethane (5050 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver 

Rats Male Control 5 299 5.15 52.59 

Test 3a 281 5.59 53.33 

t-value -1.07 .98 .22 

significance N.S. N.S. N.S. 

Female Control 5 208 6.57 46.37 

Test 4b 214 6.82 46.58 

t-value .54 .47 1.19 

significp.nce N.S. N.S. N.S. 

Guinea ~!ale Control 5 280 8.18 54.63 
Pig Test 5 294 8.44 53.91 

t-value .79 .so -.25 

significance N.S. N.S. N.S. 

Female Control 5 280 7.69 49.75 

Test 5 267 8.53 47.86 

t-value -.49 1.89 -.41 

significance N.S. N.S. N.S. 

N.S.- Not statistically significant. a•,OS. 
a - Two animals died at exposure and were excluded from this analysis 

b - One animal died at exposure and was excluded from this analysis 

Kidneys Heart Brain Adrenals 

7.66 3.27 4.54 .21 

8.48 3.22 5.11 .22 

1.81 -.34 1.65 .54 

N.S. N.S. N.S. N.S. 

7.62 3.71 6.37 .31 

7.53 3.64 6.09 .28 

-.16 -.26 -.59 -1.99 

N.S. N.S. N.S. N.S. 

9.84 4.56 9.99 - .51 

10.49 4.87 9.29 .47 

.67 .52 -1.65 -1.54 

N.S. N.S. N.S. N.S. 

9.64 4.13 10.24 .49 

10.14 4.58 10.72 .52 

1.00 1. 20 .46 .74 

N.S. N.S. N.S. N.S. 

Gonads 

13.24 

14.70 

1. 03 

N.S. 

5.24 

3.58 

-1.77 

N.S. 

4.85 

4.66 

-.41 

N.S. 

4. 77 

3.99 

-.72 
N.S. 



._._ -~/ 

77M206 Table 2a 

EXP. HO. 9-TCE-2: 1,1,2,2-TETRACHLOROETHANE (5050 PPM) ON MALE RATS 
AHALYSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

tEAHS 

GROUPS: 

COHTROL 
TEST 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF YARIATIOH 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
6 
4 
4 

TIMES X SUBJECTS IH GROUPS 24 

TOTAL 39 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAY11:l 

1 2 3 4 

1 3.1:11:10 16.4EII:l 36.2BEI 57.2BB 
2 -2.667 2.333 26.667 41.333 

TOTAL .875 11. 125 32.625 51.250 

SUM OF 
SQUARES· 

1401.5 
1343.9 
33693. 
152. 17 
11:127.6 

37618. 

DAY15 

5 TOTAL 

88.BEI0 40. 16EI 
72.06£1 27.933 

82.BBI:l 35.575 

MEAN 
SQUARE 

1401.5 
223.99 
8423.2 
3B.EI43 
42.816 

F-RATIO SIGNIFICANCE 

6.2571 p<.OS 

196.73 p<.OOl 
.88853 N.S. 



77M206 Table 2b 

EXP. HO. 9-TCE-2: 1,1,2,2-TETRACHLOROETHANE (5050 PPM) ON FEMALE RATS 
AHALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

. A.H(:ILYSIS QF VARIAHCE TABLE FOP. REPEATED I"EASURES DESIGH 

SOURCE 0~ VARIATION 

GROUPS . SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 
TIMES X SUBJECTS !H GROUPS 

TOTAL 

NEAHS 

TII"ES: 

DEG~~EES OF 
FREEDOM 

1 
7 
4 
4 

28 

44 

SUM OF 
SQUARES 

14.695 
1689.7 
4957.8 
176.82 
417.40 

7175.6 

DAY 1 DAY 3 DAY 6 DAY10 DAY15 

GROUPS: 1 2 3 4 5 TOTAL 

COHTROL 1 -3.288 4.288 8.688 12.288 24.2£lEJ 9.280 
TEST 2 -6.750 -3.500 9.0aa I4.aa8 27.500 .a.asa 

TOTAL -4.778 .778 8.779 13,008 . 25.66? 8.689 

MEAN 
SQUARE 

~4.695 
229.96 
1239.2 
44.205 
14.907 

F-RATIO SIGNIFICAI 

.6398BE-Bl N.S. 
83.131 
2.9654 p<. Ol 

p<.O! 



77M206 Table 2c 

EXP. HO. 9-TCE-2: 1,1,2,2-TETRACHLOROETHANE (5050 PPM) ON MALE GUINEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARinTIOH 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS ~2 

TOTAL 49 

t'EABS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY10 

GROUPS: 1 2 3 4 

CONTROL 1 -4.600 23.8BB 42.880 66.600 
TEST 2 -.e00 14.2BB 26.600 59.400 

TOTAL -2.700 19.000 34.700 63.080 

SUM OF 
SQUARES 

115.52 
7526.6 
47922. 
1426.7 
4803.8 

61795. 

DAY15 

5 TOTAL 

77.400 41.200 
91.400 38. 160 

84.400 39.680 

MEAN 
SQUARE 

115.52 
9llB.82 
11981. 
356.67 
150.12 

F-RATIO SIGNIFICANCE 

.12279 N.S. 

79.807 p<.OOl 
2.3759 N.S. 



77M206 Table 2d 

EXP. HO. 9-TCE-2: 1,1,2,2-TETRACHLOROETHANE (5050 PPM) ON FEMALE GUINEA PIGS 
ANALYSIS OF LEIGHT CHAI'IGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION DEGREES OF SUM OF MEAH 
FREEDOM SQUARES SQUARE 

GROUPS 1 1872.7 1872.7 
SUBJECTS IN GROU?S B 49638. 6204.7 
TIMES 4 42633. 1£1508. 
TIMES X GROUPS 4 885.87 221.47 
TIMES X SUBJECTS IH GROUPS 32 11562. 361.33 

TOTAL 49 .10599E+06 

t'EANS 

Tlf'ES: 

DAY l DAY 3 DAY 6 DAY lEI DAY15 

GROUPS: 1 2 3 4 5 TOTAL 

CONTROL l -4.4El0 lB.4BB 21.400 57.BElB 86.BBB 34.080 
TEST 2 -5.6ElEl 2.20El 13.80El 34.6ElEl 64.200 . 21.840 

TOTAL -s.e00 6.3BB 17.600 45.8BB 75. 100 27.960 

F-RATIO 
SIGNIFICANCE 

.30182 N.S. 

29.082 p<.OOI .61293 
N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRRIVERSIBLE LESIONS 

Experiment #: 9-TCE-2 

Chemical: 11 1,2 1 2-tetrachloroethane (5050 ppm) 

Animal # 

Control 
9GC1M 

Test 
9RT7M 
9RT9M 
9RT2F 

Time of Death 
Post Exposure 

Exposure day 
Exposure day 
Exposure day 

Lesions Found 

Irreversible: Generalized neuronal necrosis 
and spongiosis of white matter. 

Irreversible: 
Irreversible: 
Reversible: 

124 

none 
none 
Renal degeneration which may have 
been due to early autolysis. 



INHALATION CHAMBER TEST A'ft-·lOSPHERE GENERATION AND MONITORING PARAMETERS 

Test Compound:l,l,2,2-tetrachloroethane Exp.#: 15-TCE-3 Date: 4/13/77 

Chamber Facility Parameters 

Room Temperature:..2Z.:.£.°C Chamt-er Temperature: 29.0 °C Barom. Pressure: 639 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~% 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor: ___ 2 ____ Heater Power:~watts 

Pump Setting:~ Liquid Pressure:45-55 psig Liquid Flow:18.9m1/min 30.2g/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:48.6 1/min Total Gas Flow: 49.7 1/min 
Comments: __________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tubes Collection Mediwn:~cMh~a~r•c~oaa•l __________ ___ 

Sampling Flow: 0.153 1/min Sampling Interval :~31.l· o~o~_....;min 

Total Sample Volume: 0.459 1 Rotameter Setting: __ 3_o ___ mm. Pres. Drop:__::!_Torr 

Desorption Solvent: carbon disulfide 

Internal Standard Used:~¥8robenzene 

G. C. Analysis Par~ 

Desorption Volume: 1.00 ml 

Concentration: 220 ul/100 ml solvent ______ _; 

Detector: __ F_ID _____ @. 265 °C Injection Pert Temperature: 215 °C 

Analytical Column: 1/8" x 6' S.S. 5% carbowax 20~1-TPA 

80/100 mesh Chromosorb W-AW @ 140 
---------------~-----------------

Attenuation: ___ 3_2 __ __ Range : ___ l_o_2 -- Chartspeec:! : ___ 6_·_4 _ _....;mm/min 

Bridge Current: __ -_________ Polarity: ______________ Pulse Interval : __ -______ u.sec 

Carrier Gas: He ~1/min Detector Gasses: H 30 ml/min Air 380 ml/min 
2----- ---

_:_\ CH4/A ____ -_ml/min 

Injection Volume:~ul Solvent Flush Volume:~ul 

Elution times: Test Compound: 1.6 min Internal Standard: ____ o._s __ min. 
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SUMMARY OF INHALATION CHAJ.IBER TEST ATf.!OSPHERE A.'iALYTICAL RESULTS 

Test Compound:l,l,2,2-tetrachloroethane Exp.H: 15-TCE-3 Date: 4/13/77 

Ambient Temperature:~6C .Barometric Pressure: 639 Torr 

Analytical Method: Activ· · 1d.charcoal adsorption tubes -carbon disulfide 

desorption - FID/GC analysis 

Comments: __________________________________________________________________ __ 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

::;ample 11 Tl.me Test Compound Cone en t'!"a t 10ri"""" 
(min)_ (mg/1) (ppm) .. _ 

1 -10.0 39.1 6790 

2 -S.C. 36.5 6330 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:Sample 11 Tl.me I Test Compound Concentratl.on 
(min) (mg/1) (ppm) 

3 1.0 36.1 6260 

4 5.0 36.9 6400 

5 9.0 36.6 6350 

6 13.0 38.0 6590 

7 17.0 37.3 6460 I 
,_ 

8 20.5 35.4 6140 

9 25.0 34.6 6010 

10 27.5 36.3 6290 

MEAN: 36.4 6310 

S.D.: 1.07 186 

c. v.: 0.0294 0.0294 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
15-TCE-3 

1,1,2,2 - tetrachloroethane (6310 ppm) 

Ataxia was noted after initial exposure and the animals 
were in the lateral recumbent position by two minutes. A:.l 
animals were narcotic by five minutes, and respiration was 
very shallow and labored throughout the rest ,,f. the exposure. 
Animals 2, 5, 7, and 9 were noted to be dead before the experi­
ment ended, with the deaths beginning after 15 minutes of 
exposure. Animal 1 died soon after he was removed from the 
exposure chamber. 

Same as the rats but lacrymation was noted to be present. 
No animals died during the exposure, but three died 
soon afterward (numbers 2, 6, 9). 

General Comments: 

Definite narcosis was obserVed in all animals after 5 minutes 6f exposure 
with some deaths during and after exposure. 

Scores:** 

Ataxia 

Rats +4 

Guinea Pigs +4 

Animals Judged to Have ImEaired 

Number of Animals 
(10 Eossible) R 

0 
1-2 
3-9 
10 X 

* For 10 animals: "few" = 1-~; 
10. 

**Rating Scale: 0 (not present) 

Narcosis Lacrymation 
Reduced 
Activity 

+4 0 +4 

+4 +3 +4 

Esca12e Ability: 

Test Control 
G R G 

X X 

X 

"some" = 3-5; "most" = 6-9; and "all" ::: 

to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES. 
AND ORGAN-TO-BODY WEIGHT RATIOS 

~ U. Dan.iels 

J. A. Burkart and R. J. Voss 

Statistical Evaluation of IDLH Experiment 15-TCE-3: 1,1,2.2-Tetrachloroethane 

3 June 1977 
(6310 ppm) 

77M2 54 

Methods 

Post-exposure organ-to-body weight ratios were compared between test 

and control groups using Student's t-test. Mean values are given in 

Table 1. Weight changes were computed by subtracting pre-exposure 

weight from each post-exposure weight. These changes were analy~ed 

using an analysis of variance for a repeated measures design. 

·rables 2a-2b present the results of this analysis plus the mean 

weight changes. 

Organ-to-Body Weight Ratios 

The female guinea pig test group bad significantly lower mean 

body weight at autopsy and significantly higher brain-to-body weight 

ratios than the control group. 

Weight Changes 

All groups showed significant weight increases over the course of 

the experiment. The female guinea pig test group showed signi­

ficantly smaller weight increases than the control group. 

Mortality 

Combining male and female rats, 5 out of 10 in the test group died 

at exposure, as opposed to 0 out of 10 in the control group. This 

is significant at the a ; .OS level using Fisher's exact test. For 

guinea pigs, 3 out of 10 in the test group died, 0 out of 10 in 

the control group (not statistically significant). 

XC: N. Price 
A. F. Toronto 
J. H. Nelson 

/gj 
'-------~-·-AttaC!unents 
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Experiment No. 15-TCE-3 

Number of 
Animal Sex Group Animals 

R:.tts Male Control 5 
Test 1 

t-value 

significance 

Female Control 5 

' Test 4 
t-value 

significance 

Guinea Male Control · 5 
Pig Test 3 

t-value 

significance 

Female Control 5 

Tes.t 4 

t-value 

significance 

N.S.- Not statistically significant, asc05. 

*t-test not applicable. 

77M2 54 Table 1 

1,1,2,2-Tetrachloroethane (6310 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

\'Ieight 
(grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

313 6.25 50.41 8.28 3.27 4.27 .20 13.84 

302 5.99 49.97 7.58 3.31 4.64 .20 13.64 

* * * • * * * * 

205 7.70 50.02 8.39 3.75 6. 70 .29 4.96 

203 7.11 47.53 7.72 3.44 6.32 .30 5.03 

-.25 -.90 -.72 -1.45 -1.28 -.51 .26 .08 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

295 8.86 56.14 9.77 4.89 9.74 .47 4.60 

282 9. 31 53.30 9.91 4.67 10.05 AS 3.83 

-.65 .56 -.57 .23 -.41 .47 .36 -2.07 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

290 8.17 45.43 8.93 5.26 9.26 .46 5.43 

268 8.60 50.90 9.86 5.24 11.00 .49 5.38 

-2.52 1.18 1.82 2.17 -.16 2.59 1.86 -.04 

p<.05 N.S. N.S. N.S. N.S. p<.OS N.S. N.S. 



MEANS 

GROUPS: 
. 

77M254 Table 2a. 
EXP. NO. 15-TCE-3: 1.1.2.2 -TETRACHLOROETHANE C6Jl0 PPM) OH MnLE RATS 

ANALYSIS OF !.EIGHT CHANGE FROM PRE-EXPOSURE 

ANAL vs·l S OF VARIANCE TABLE FOR REPEf.'ITED MEASURI::S DES I GN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMI::S 
TIMES X GROUPS 
TIIiES X SUAJECTS IN GROUPS 

1UTAL 

TIMES: 

DAY 1 DAY 3 DAY 6 

l 2 3 

DEGREES OF 
FREEDOM 

1 
4 
4 
4 

16 

29 

DAY 18 

4 

SUM OF 
SQUARES 

156.06 
2534.2 
27361. 
124.78 
53EI. 17 

38786. 

DAY 15 

5 TOTAL 

MEAN 
SQUARE 

156.0G 
633.56 
604El.3 
31. 176 
33. 13G 

F-RATIO 

.24633 

2EIG.43 
.94€105 

CONTP.OL 1 -4.200 25.608 39.2BB 61.20B S5.eaa 41.328 
TEST 2 -1.800 13.808 34.888 51.800 79.888 35.208 

TOTAL -3.667 23.508 37.508 59.588 84.667 40.3aa· 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



..... 
(.1'1 ..... 

77M254 Table 2b. 
EXP. NO. 15-TCE-3: 1-t-2,2-TETRACHLOROETHANE (6310 PPM) ON FEr~)LE RATS A~ALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANf.lL VS IS OF VAR lANCE TADLE FOR REP~ATEp f1EASURES ~ES IGH . 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TII1ES 
TIMES )( GROUPS 

D~GP.EES OF 
FREEDOM 

1 
7 
4. 
4 

TIMES X SUBJECTS IN GROUPS 28 I I 

TOTAL 44 

MEANS 

TI~IES: 

DAY I DAY 3 DAY 6 DAY 1£1 

GROUPS: 1 2 3 4 

CONTROL 1 -9.288 4.208 9.898 17.800 
TEST 2 -8.25EI -7.75EI -3.2~EI 12.75EI 

TOTAL -8.778 -1.111 4.800 15. Ill 

SUM Oi= 
SlllJAiffi$ 

358.47 
1465.4 
53BB.4 
379.49 
12£::13.2 

8871.9 

DAY 15 

5 TOTAL 

21.6(}13 8.688 
21.saa 3.El0EI 

21.556 6.156 

MEAH 
saunRE 

3!:;8.47' 
2El9.35 
1345.1 
94.871 
46.886 

F-RATIO 

1. 7123 

29.237 
2.EIG22 

SIGNIFICANCE 

N.S. 

p<.OOI 
N.S • 



77M2 54 Table 2c. 

EXP. NO. 15-TCE-3: 1-1-2-2-TETRACHLOROETHANE (6310 PPM) ON MALE GUINEA PIGS 

MEANS 

GROUPS: 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE ' . 
AHA~YSIS OF VAR~AHC~ TABLE FOR REPEATED MEASURES DESIGii 

SOUF.CE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
liMES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TII'ES: 

DAY 1 DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
6 
4 
4 

24 

39 

DAY 10 

4 

SUM OF 
SQUARES 

2517.4 
5482.0 
46861. 
322.42 
5448.8 

59824. 

DAY 15 

5 TOTAL 

COHTROL 1 4.4BEt 24.288 39.400 72.808 1El2.B8B 49. ne 
TEST 2 -1.61i7 2.667 25.800 50.667 85.000 32.333 

TOTAL 2.125 16. 125 34.000 64.500 96. 125 42.575 

f'IZAN 
SQUARE 

2517.4 
913.66 
11515. 
80.605 
226.78 

F-RATIO 

2.7553 

5EI.795 
.35556 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



...... 
~ 
~ 

77M254 Table 2d. 

EXP. NO. 15-TCE-3: 1~1.2.2-TETRACHLOROETHANE C631B PPM> ON FEMALE GUINEA PIGS 
~NALYSJS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOUP.CE OF VARIATION F-RATIO DEGREES OF 
FREEDOM 

SUM OF 
SQUARES 

MEAN 
Sr.IIJARE SIGNIFICANCE 

GRPUPS 1 3914.6 3914.6 15.545 P<.Ol 
SUBJECTS IN GROUPS 7 1762.8 251.83 
Tlf"'IES 4 443EM. 11876. lOll. 78 p<.OOl 
TIMES X GROUPS 4 571.19 142.80 2.4339 N.S. 
TIMES )( SUBJECTS IN GROUPS 28 1642.7 5B. 6'('8 

TOTAL 44 52195. 

MEANS 

TIMES: 

DAY• 1 DAY 3 DAY 6 DAY 18 DAY 15 

GROUPS: 1 2 3 4 5 TOTAL 

CONTROL 1 9.688 23.013(3 46.008 71 • sea HI 1. 2ea 5B.32B 
TEST 2 5.008 -.250 25.BBB 48.8~1:1 88.0013 31.558 

TOTAL 7.556 12.667 36.667 61.t:22 91.778 41.978 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment II: 15-TCE-3 

Chemical: 1,1,2,2-tetrachloroethane (6310 ppm) 

Time of Death 
Animal II Post Exposure Lesions Found 

Control 
Irreversible: none 

Test 
lSRTlM Exposure day Irreversible: Myocardial damage 
15RT4F " Deposits of unknown material 
15RT6F " Deposits of unkno~ material 
15GT4F " Pulmonary granulomata 
lSRTSM Exposure day Irreversible: none 
1SRT7M " " " 
15RT9M II II II 

15RT2F II " " 
15GT9M " " " 
15GT2F " " " 
15GT6F " " " 

134 

in brain 
in brain 



SPECIFIC METHODS AND RESULTS 

3-chloropropene 

Experiment #4-3CP-1 (1300 ppm) 

Experiment #13-3CP-2 (11800 ppm) 
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INHALATION CHAMBER TEST ATMOSPHERE GENERATION AND ~iONITORING PARAI-IETERS 

Test Compound: 3-chloropropene Exp.ll: 4-3CP-l Date: 1/26/77 

Chamber Facility Parameters 

Room Temperat:ure:l§.:!_•c Chamber Temperature: 24.3 •c Barom. Pre~sure: 645 Torr 

Chamber Pressure:~mm HzO Chamber Intake Air Supply Relative Humidity _______ % 

Air Velocity Meter Reading __ -____ ft:/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor: ___ l ___ Heater Power:~watts 

Pump Setting:~ Liquid Pressure:ll:l!-Psig Liquid Flow:~7.4ml/min~g/min 

Nitrogen Flow: 1.5 1/min Camp. Air Flow:_[Jl_l/min Total Gas Flow:~l/min 

Comments: ___________________________________________________________________________________________________ ___ 

Test Atmosphere Sampling Parameters 

Collection Method: Adsorption Tubes Collection Medium: __ ~C~h~a~r~c~o~a~l _______________ __ 

Sampling Flow: 0.839 1/min Sampling Interval: 4.00 min 

Total Sample Volume: 3.36 1 Rotameter Setting: 100 mm Pres. Drop:~Torr 

Desorption So 1 vent: -~Ca~r:.;b:.;o;.;n~D;.:i;.;;s..;;u:::l~f::.id~e:.;_ __________ Desorption Vo 1 ume : ___ l_._o_o ___ ........;ml 

Internal Standard Used: n-Pentane Concentration: ______ ~l~O~O--______ _.ul/100 ml solvent· 

G. C. Analvsis Parameters 

Detector: _____ ~F~ID~------@ 265 °C Injection Port: Temperature: 210 °C 

Analytical Column: 1/8" x 12 ft S.S. 5% Carbowax 20 M - TPA 80/100 Mesh 

!! 60 °C 
-------------------------------------------- -~~--
Chromosorb W-AW 

Attenuation: __.........:8;_ __ Range : ___ -=.10:::..3 ___ _ Chartspeed: ___ -.::.6.:..; ... ~· __ ..;mm/min 

Bridge Current: ________ Polarity=------------------- Pulse Interval:__.......;;..___;usec 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air ~ml/min 

....;-_\ CHiA ___ -__ ml/min 

Injection Volume:~ul Solvent Flush Volume: 1.0 ul 

Elution times: Test: Compound: 2. 2 min Internal Standard: 0.8 min __ ......... .::..--..: 
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SU~Il-IARY OF INHALATION CliA.'IBER TEST AntoSPHERE A.'.;ALYTICAL RESULTS 

Test Compound: __ ;;.3--c-h;.;;l""o""r.;;.op,_r;:.;o""p"'e"'n""e ___ _.Exp .II: 4- 3CP-l Date: 1/26/77 

Ambient Temperature:~°C Barometric ?ressure:_~6~4=S ___ Torr 

Analytical l>lethod: Activated charcoal adsorption tubes • carbon. disulfide 

desorpt5Qn - FID/GC analysis 

Comments: This exposure lasted only 25 minutes due to timing errors. 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample II I T1me ! Test Compound Concentration 
(min) (mg/1) (ppm) 

1 I - I - -
I I ' 

2 -11.4 3.08 1160 

3 I -4.4 l 2.92 1100 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:Sample " T1me I Test Compound Concentratlon 
(min) (mg/1) (ppm) 

4 2.0 3.43 1300 

5 7.8 3.25 1230 

6 12.7 3.46 1310 

7 17.8 3.28 1240 

8 22.7 3.71 1400 I 

I 
I 

I 
MEAN: 3.43 1300 

I 
I 

S.D.: 0.18 68.0 I 
c .v.: I 

I 0.053 0.053 I 
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Rats: 

Guinea 
Pigs: 

Clinical Observations * 
4-3CP-l 

3-chloropropene (1300 ppm) 

No abnormalities were noted in comparing clinical behavior of 
control and test animals during first 20 minutes of experiment. 
Mild squinting was noted at 25 minutes. 

No differences were noted in the test and control 
guinea pigs except for some slight squinting during the 
last 10 minutes of exposure. 

General Comments: 

Slight degree of eye irritation was observed near the end of 
exposure in all animals. 

Scores:** 

Squinting 

Rats +1/2 (after 20 minutes) 

Guinea Pigs +1/2 (after 20 minutes) 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 
(10 possible) R G R G 

0 X X X X 
1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; ":r.~ost" = 6-9; and "all" = 
10. 

~'*Rating Scale: 0 (not present) to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-Bt>DY WEIGHT RJ."fiOS 

to A. U. Daniels 

from John A. Bur kart/Richard J. Voss · 
~u~ject 

date 

refer to 

/ 

Statistical Evalution of IDLH Experiment 4-3CP-l: 3-Chloropropene (130oppm) 

11 March 1971 

71Mll6 

Methods 

Post exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. J.fean values are given 
in Table 1. Weight cbanges were computed by subtracting pre-exposure 
weight from each post-exposure weight; these changes were analy~ed using 
an analysis of variarlce for repeated measures design. Tables 2a to 2d 
present the results of this analysis plus the mean weight changes. 

Organ-to-Body Weight Ratios 

The female rat test group had signi"ficantly lowe.- kidney weight 
ratios than did the control group. 

Weight Changes 

All groups showed signific:mt increases in weight over the period 
of exposure. The female guinea pig test group showed significantly 
greater weight increases than the control group. 

RJV:lg 

xc: N. Price 
J. Nelson 
A. F. Toronto 

i 
i 
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77Mll6 Table 1. 

Experiment No. 4-3CP-1 : 3-Chloropropene ( 1300 ppm) 

~fean Organ-to-Body Weight Ratio. (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

-· 
Rats Male Control 5 310 5.36 49.62 8.54 3.41 5.4b .19 13.97 

Test 5 310 5.98 51. 74· 8.72 3.53 5.49 .19 14,48 

t-value .20 1.52 1.09 .36 .52 .07 .oo .76 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Femah Control 5 216 6.60 45.86 8.12 3.78 6.95 • 24 4.38 

Test 5 215 6.64 46.22 7,43 3,70 6.92 .25 3.84 

' 
t-value -.32 .09 .14 -3.19 - ,36 - .OS .64 -1.58 

• significance N.S. N.S. N,S. p<.OS N.S. N.S. N.S, N,S, 

Guinea Male Control 5 339 7.45 59.83 9.95 4.08 9.84 .42 4.19 

Pig Test 5 301 8.41 53.14 10.12 3.77 10.79 .45 ~.78 

t-value -1.65 -1.53 -2.27 .37 -1.20 1.11 1. 23 -1.27 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

FemalE Control 5 307 7.98 54.21 9.50 3.94 9.29 .43 4.03 

Test 5 315 8.09 46.86 9.77 3.77 9.73 .44 5.18 

t-value .35 .16 -1.88 .39 -.48 ,55 .~~ 1.55 

significance N.S. N.S. N,S. N.S. N.S. N.S. N.S. N.S. 

--- -- - - --- - -- 1..--...-

N.S.- Not statistically significant, a s,05, 



77Mll6 Table 2a. Hale Rats 

EXP. tm. 4-3CP-l: 3-CHLOROPROPENE <1300 PPM) ON MALE RATS 

MEANS 

GROUPS: 
CONTROL 

TEST 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
THIES 
Tlt1ES X GROUPS 
Tl11ES X SUBJECTS IN GROUPS 

TOTAL 

TIHES: 
DAY l DAY 3 DAY 6 

DEGREES OF 
FREEDOM 

l 
8 
4 
4 

32 

49 

DA'r'lB 

SIJM OF 
SQUARES 

36.984 
1615.2 
57688. 
3.5156 
161D.8 

689!55. 

DAY15 

1 2 3 4 5 TOTAL 

l 5.400 27.0aa 52.6B0 71. 800 102. 601:) 51.888 
2 3.40£1 25.400 51.400 69. 200 1 a 1. 4013 sa. 166 

TOTAL 4.41313 26.2013 s2.aem 7a.saa ta2.aaa 5l.02EI 

MEAN 
SQUARE 

36.9B4 
2131.90 
14422. 
.87891 
5EI.338 

F-RATJO 

.18318 

286.51 
.17460E-lH 

Significance 

N.S. 

p <. 001 
N.S. 



77Mll6 Table 2b. Female Rats 

EXP. NO. 4-3CP~1: 3-CHLOROPROPENE (1300 PPM) OH FEMALE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

tEAHS 

GROUPS: 
CONTROL 

TEST 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TltE!? 
TINES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

TIMES: 
DAY 1 DAY 3 DAY 6 DAYIB 

2 3 4 

1 -.6BB 1a.eaa 19.81313 24.21313 
2 2.680 10.20E! 21.800 25.400 

TOTAL t.eaa te.saa 20.800 24.8El0 

SLIM OF 
SQUARES 

21.781 
365.2EI 
5416.5 
19.918 
524.80 

6348.2 

DAY15 

5 TOTAL 

29.6013 16.76B 
30.4El0 18.080 

30.1:)13(3 17.428 

MEAN 
SQUARE 

21.781 
45.6513 
1354.1 
4.9795 
16.4El0 

F-RATIO 

.47714 

82.568 
.38363 

Significance 

N.S. 

p <.001 
N.S. 



77Mll6 Table 2c. Mal~ Guinea Pig 

EXP. HO. 4-3CP-1: 3-CHLOROPROPENE <1300 PPMl ON MALE GUINEA PIGS 

HEAHS 

GROUPS: 

ANAL '(5 IS OF L.E I GHT CHANGE FROM PRE -EXPOSURE 

A~IAL YS .IS . OF VARIANCE TABLE FOR REPEATED MEASURES DES I GN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 
TI~ES X SUBJECTS IN GROUPS 

TOTAL 

Tlt1ES: 
DAY 1 DAY 3 DAY 6 

2 3 

DEGREES OF 
FREEDOM 

I 
8 
4 
4 

32 

49 

DAY18 

4 

SUM OF 
SQUARES 

5f.I2EI.EI 
14862o 
57477. 
l560o7 
15296. 

94215. 

DAY15 

5 TOTAL 

CONTROL · 1 3.4EJB 26o40EI 55o8EIEI 77 oaaa ttaosoo 54.6813 
TEST 2 -loaaa l5o0ea 28.800 4loa0a 89o40f.l 34o640 

TOTAL lo2EIB 2Bo70B 42o30B 59 0 aaa 100 0 tea 44o66El 

MEAN 
SQUARE 

5EI2EioEI 
1857o7 
14369. 
39Elo 17 
478.00 

F-RATIO 

2.7022 

3B.El61 
o81625 

Significance 

NoS. 

p <. 001 

N.S. 



77Ml16 Table 2d. Female Guinea Pig 
EXP. HO. 4-3CP-1: 3-CHLOROPROPEHE (1300 PPM> OH FEMALE GUINEA PIGS ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION DEGREES OF SUM OF MEAN 
FREEDOM SQUARES SQUARE 

GROUPS I 3595.5 3595.5 SUBJECTS I tl GROUPS 0 3788.2 47'3.52 Tit-lES 4 53671. 13419. T I t1ES X GROUPS 4 561.86 140.46 TIMES X SUBJECTS IN GROUPS 32 21:l66.7 64.583 

TOTAL 49 63683. 

t'EAHS 

TIMES: 
DAY I DAY 3 DAY 6 DAYIB DAVIS 

1 2 3 4 5 TOTAL GROUPS: 
CONTROL 1 -8.6BB 12.8BB 28.81313 52.13BEJ 79.20B 32.840 TEST "2 6.688 17.4BB 49.2BB 74.28B 11H.6EIB 49.8El8 

TOTAL -1.aaa 15. IBB 39.BBB 63. IBB 98.408 41.328 

F-RATIO 
Significance 

7.5932 p <.05 
2EJ7.76 p <.001 
2. 1756 N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #· 4-3CP-1 

Chemical: 3-chloropropene (1300 ppm) 

Animal # 

Control 

4GC2F 

Test 

4RT2F 

Time of Death 
Post Exposure Lesions Found 

Irreversible: none 
Reversible: myocardial damage to myofibrils 

in sarcolemma 

Irreversible: none 
Reversible: renal tubular calcification 
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INHALATION CHAMBER TEST ATMOSPHERE GENERATION A..'ID MONITORING PAJWIETERS 

Test Compound: _____ 3_-~ch~l~o~r~o~p~r~o~p~en~e ______ ~Exp.#: 13-3CP-2 Date: 3/30/77 

Chamber Facility Parameters 

Room Temperature:...1!:!_°C Ch;mber Temperature: 26.0 °C Barom. Pressure: 644 Torr 

Chamber Pressure:~mm H2o Chamber Intake Air Supply Relative Humidity~ 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:-.2.QQQ_ Sensor: 1 Heater Power: 600 watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:,20.'Ql/minl9.4 g/min 

Nitrogen Flow: 1.1 1/min Camp. Air Flow: 48.61/min T:,..:al Gas Flow:~_l/min 
Comments: ___________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: Adsorption Tubes Collection Medium: __ ~C~h~a~r~co~a~l~----------

Sampling Flow: 0.0907 1/min Sampling Interval: 2.67 min 

Total Sample Volume: 0.242 1 Rotameter Setting: 19 mm· Pres. Drop:.s...l._Torr 

Desorption Sol vent: Carbon Disul ::ide Desorption Volume : ___ 1 :22._ml 

Internal Standard Used: n-Pentane Concentration: 100 ul/100 ml solvent 

§.:...£.:_f.nalysis Par~ 

Detector: ____ ~F~ID~-----@ 265 °C Injection Port Temperature: 210 °C 

Analytical Column: 1/8" x 12 ft S.S. 5% Carbowax 20M - TPA 80/100 Mesh 

~C~h~r~o~m~o~s~o~rb~W~-~A~W~------------·------------------- @ 60 °C _..:::..::. __ 
Attenuation: ___ 8~--- Range: 102 -------- Charts peed: 6. 4 mm/min 

Bridg'! CrJrrent : __________ Polarity: _______________ Pulse Interval : ____ u.sec 

Carrier Gas: H~ ~ml/min Detector Gasses: H2 ~1/min Air ~ml/min 

~% CHiA __ -_ml/min 

Injection Volume:~ul Solvent Flush Volume:~ul 

Elution times: Test Compound: 1.4. min Internal Standard: 0.4 min 
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SIJ!.IMARY OF INHALATION Ctw1BER TEST AT!·IOSPHERE A.'-;ALYTIO.L RESULTS 

Test Compound: ___ 3~--c_h~l~o-r~op~r_o~p~e~n_e ______ ~Exp.*: 13-3CP-2 Date: 3/30/77 

Ambient Temperature:~°C Barometric Pressure: 644 Torr 

Analytical Method :_.......:A:.:;c:.:t:..:i~v.::a~te::;d:::.....:c::.:h:::a::..r::;co::.:a:.:l:...::a:d::;so::.:rp:..t:.:t:..:i.::o.:.:n_t.:.:'l):.:'b:.:e:.:s:..._-_c::;a~r:..::b.::o.:.:n_d::.:i:..:s:.:u:.:l:..:f.:.id:::e::_ _____ _ 

desorption - FID/GC analysis 

Comments: _______________________________________________________________ __ 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample II Time Test Compound Concentration 
(min) (mg/1) (ppm) 

1 -8.0 30.8 11,700 

2 -4.1 31.4 11,900 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

' Sample II T1me I Test Compound Concentrat1on 
(min) (mg/1) (ppm) 

3 1.0 30.1 11,400 

4 4.5 31.6 12,000 

5 7.5 30.9 11,700 

6 11.0 31.3 11,900 

7 16.8 30.6 11,600 

8 20.0 31.7 12,000 

9 23.5 31.5 11,900 

10 27.0 31.1 11,800 

MEAN: 31.1 11 800 

S.D.: 0.548 207 

c.v.: . 0.0176 0.0176 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
13-3CP-2 

3 - chloropropene (11,800 ppm) 

Increased initial activity was apparent. All animals were 
squinting and activity was slowed at 5 minutes. At 10 minutes, 
there was slight lacrymation in some of the animals, but no 
other effects were observed during the exposure. 

All animals showed initial 
There was squinting in all 
lacrymation at 10 minutes. 
was noted at 20 minutes. 

increased activity and nose rubbing. 
animals at 5 minutes and slight 
Slight ataxia and escape behavior 

G~neral Comments: 

Some nasal and eye irritation was observed in most animals, and guinea 

pigs appeared to have slight ataxia near the end of exposure. One guinea pig 
died postexposure, and one had to be sacrificed due to a broken leg received 
while in the exposure cage. 

Scores:** 

Increased Nose Escape 
Activity Rubbing Lacrymation Ataxia Behavior 

Rats +1 +1 +1 0 

Guinea Pigs +1 +1 +1 +1 +1 

Animals Judged to Have ImEaired EscaEe Ability: 

Number of Animals Test Control 
(10 Eossible) R G R G 

0 X X X X 

1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; 71some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT C~~GES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A. u. Diniels 
\'.'\ 

J. A. Burkart and R. J. Voss ~Y 

Statistical Evaluation of IDLH Experiment 13-3CP-2: 3-Chloropropane 

6 May 1977 

77M212 

(11, BOO ppm) 

Methods 

Post-exposure organ-to-body weight ratios were compared between test 
and control groups using Student's t-test. Hean values are given 
in Table 1. Weight changes were computed by subtracting pre­
exposure weight from each post-exposure weight. These changes were 
analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus 
the mean weight changes. 

One female g'Jinea p.ig died of causes unrelated to this· study and 
was not included in these analyses. 

Organ-to-Body Weight Ratio~ 

Female rats of the test group ~ere significantly lighter than the 
control group in body weight at autopsy. Liver-to-body weight ratios 
were significantly lower for th;~ test female guinea pig group than 
for the control group. For female rats, the test group had signifi­
cantly larger adrenal-to-body weight ratios than the control group. 

Weight Changes 

All groups showed significant increases in weight over the course of 
exposure. The male guinea pig test group showed significantly small~r 
weight increases than the control. The male rat test group increased 
weight slower than the control up to the third day after exposure, but 
increased weight faster than the control from the third day to the 
end of the experiment. 

XC: N. Price 

/&j 

A. F. Toronto 
J. H. Nelson 

, ... ,..., 



77M212 Table 1 

Experiment No. 13-3CP-2 3-Chloropropene (11,800 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

Rats Male jcontrol 5 298 6.41 47.02 7.94 3.56 4.81 .19 14.73 

jTest 5 305 6.40 50.65 8.67 3.75 4.52 .19 14.30 

t-value .78 -.02 1.28 2.02 .62 -.43 -.41 -.68 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 207 7.38 44.50 7.01 3.93 6.97 .29 4.59 

' 
Test 5 190 7.74 44.19 8.08 3.9b 6.96 .32 s.oo 

t-value -3. "i3 .68 -.13 2.06 .14 -.04 4.33 .84 

significance p<.Ol N.S. N.S. N.S. N.S. N.S. p<.Ol N.S. 

Guinea Male Control · 4 316 8.01 51.78 9.30 5.66 8.59 .43 5.05 

Pig Test 5 271 7.78 58.19 10.25 5.56 9.14a .48 4.14 

t-value -1.72 -.45 2.00 1.71 -.11 1.82 2.14 -1.49 

significance 
N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 6 275 10.02 46.98 1C.46 5.83 10.14 .52 5.59 

Test 
4b 279 9.01 39.96 9.44 4.77 9.29 .46 4.78 

t-value 
.18 -.84 -2.32 -1.59 -.99 -1.02 -.70 -.73 

significance 
N.S. N.S. p<.05 N.S. N.S. N.S. N.S. N.S. 

N.S. - Not statistically significant. a = .05. 
a - Based on 4 animals, as one value was lost. 
b - One animal died due to non-study-related causes. 



77M212 Table 2a 

EXP. HO. 13-JCP-2: 3-CHLOROPROPEHE (11-800 PPM> OH MALE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR P.EP~ATED MEASURES DESIGN 

SOURCE OF VARIATIOii 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

TI~1ES X SUBJECTS IH GROUPS 32 

TOTAL 49 

MEANS 

TIMES: 

DAY 1 DAY 3 DA'( 6 DAY 10 

GROUPS: l 2 3 4 

CONTROL l -4.800 15.40[:"1 29.2130 53.00£l 
TEST .... -4.880 -.200 19.0138 49.400 G 

TOTAL -4.800 7.6013 24. 11J0 51.280 

SUM OF 
SQUARES 

259.92 
2229.7 
44943. 
749.89 
1895.9 

49178. 

DAY 15 

5 TOTAL 

74.608 33.480 
81. 2EIEI 28.928 

77.900 . 31.200 

MEAN 
SQUARE 

259.92 
270.71 
1121 L 
107.47 
34.247 

F-RATJO 
SIGNIFICANCE 

.93259 N.S. 
327.34 p<.OOl 
5.4741 p<.Ol 



77M212 Table 2b 

EXP. NO. 13-3CP-2: 3-CHLOROPROPENE Cll.BBB PPM) ON FEMALE RATS ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION DEGREES OF 5UM OF MEAN F-RATIO FREEDOM SQUARES SQUARE 
SI~NIFICANC 

GROUPS 1 865.28 865.28 2.5231 N.S. SUDJECTS ltl GROUPS B 2743.5 34~.94 TIMES . 4 3914.2 978.!:15 29.230 
~~~?01 

.. TIMES X GROUPS 4 151.72 37.93El 1.1336 'I 
~ Tlt1ES X SUBJECTS IN GROUPS 32 1071.3 33.478 

TOTAL 49 8746.0 

MEAHS 

TIMES: 

DAY 1 DAY 3 DAY6 DAY lEI DAY 15 

GROUPS: I 2 3 4 5 TOTAL 

CONTROL 1 -I .BFJEJ 6.206 4.608 16.800 26 .e~m IIL36B TEST 2 -G.601l -5.400 -I. 200 10.01"10 12. 6t1f:l 2.04f.l 

TOTAL -4.2BEJ .4130 1. 7130 13.800 19. 31~0 6.2ElEl 



77M212 Table 2c 

EXP. HO. l3-3CP-2: 3-CHLOROPROPENE C11~8BB PPM> ON MALE GUINEA PIGS 
I=IHALVSIS OF t.t:IGHT CHAHGE FROM PRE-EXPOSUR~ 

MEAHS 

GROUPS: 

COHTROL 
TEST 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF VARIATION 

GROUfS 
SUBJECTS IH GP.OUPS 
TIMES 
TIMES X GROUPS 

DEGP.EES OF 
FREEDOM 

1 
6 
4 
4 

SUM OF 
SQUARES 

7784. 1 
423::l.EI 
o8359. 
1371.6 

TIMES X SUBJECTS IN GROUPS 24 3943.0 

TOT(IL 39 75691. 

TIMES: 

DAY 1 DIW 3 DAY 6 DAY lB DAY 15 
-

1 2 3 4 5 TOTAL 

1 5.5BEI 15.258 47.500 84.2513 11B.5EIB 52.6013 
2 -.258 -23.258 16.tJ8B 48.13Bfl 83.fl0f} 24.f'f.)r:J 

TOTAL 2.625 -4.fJEIB 31. 75B 66. 12!:i 96.75fJ 38.65fJ 

t1EAH 
SQUARE 

7784. 1 
;·cs.sa 
1459fl. 
342.91 
164.29 

F-RATIO 
SIGNIFICANCE 

11.833 p<.OS 

88.804 p<.OOI 
2.El872 N.S. 



77M212 Table 2d 

EXP. HO. 13-3CP-2: 3-CHLOROPROPENE (11~BBD PPM) ON FEMALE r.UINEA PIGS 
ANAL VS IS OF !AlE I GUT CHANGE FF!Ot1 PRE-EXPOSURE 

AHALVSIS OF VARIAHCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GF:OUPS 
SUBJECTS IH GROUPS 
TIM!::S 
TI~1ES X GROUPS 

DEGREES OF 
H~EEDOt1 

1 
B 
4 
4 

THiES X SUBJECTS IN GROUPS 32 

TOTAL 49 

MEHHS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY 10 

CROUPS: I 2 3 4 

CONTROL 1 -3.667 6.8'33 21.167 42. 167 
TEST 2 I. 750 -11. 5130 30.250 46.5013 

TOTAL -1.580 -.508 24.8!:10 43, 9E113 

SUM OF 
SQUARES 

14.961 
39858. 
38909. 
1167.2 
9414.9 

89445. 

DAY 15 

5 TOTAL 

7B. 167 27.333 
75.228 20.450 

72.200 27.780 

MEAN 
Sr.IUARE 

14.961 
49A2.3 
9747.4 
291.81 
294.22 

F-RAT!O 

.300~BE-B2 

33. 13B 
.99101 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #· 13-3CP-2 

Chemical: 3-chloropropene (11,800 ppm) 

Animal # 

Control 

Test 
13GT9M 

13GT2F 

Time of Death 
Post Exposure 

2 days 

day of exposure 

Lesions Found 

Irreversible: none 

Irreversible: autolysis prevented c:mclusive 
findings . 

This animal broke its leg while in the 
expo:;ure cage and was therefore sacrificed. 
No organs were submitted for histopathology. 



SPECIFIC METHODS AND RESULTS 

N,N-dimethy1ani1ine 

Experiment #5-NNDMA-1 (194 ppm) 

Experiment 12-NNDMA-2 (953 ppm) 
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INHALATION CHAMBER TEST A'IMOSPHERE GENERATION AND ~IONITORING P~IETERS 

Test Compound: N,N-dimethylaniline Exp.#: 5-NNDMA-1 Date: 2/2/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 26.2 °C Barom. Pressure: 646 Torr 

Chamber Pressure:~mm H2o Chamber Intake Air Supply Relative Humidity~ 

Air Velocity Meter Reading~t/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor: _____ 2 ___ Heater Power:~watts 

Pump Setting:~ Liquid Pressure: 10 psig Liquid Flow:~ml/min~g/min 

Nitrogen Flow: 3-1 1/min Comp. Air Flow:~l/min Total Gas Flow: 74.4 1/min 
Comments: ____________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tu~es Collection Medium: ___ c_h_a_r_c_o_a_1 __________ __ 

Sampling Flow: 0 · 792 1/min Sampling Interval: 4 · 00 min ____ ....; 
Total Sample Volume: 3· 17 1 Rotameter Setting: 100 mm Pres. Drop:~Torr 
Desorption Solvent: carbon disulfide Desorption Volume : __ 1.,.,0""0:...----'ml 

1 1,2,2-tetra-
Internal Standard Used:cnloroethane Concentration: 200 ul/100 ml solvent 

___________________ .....; 

G. C. Analysis Par~ 

Detector: FID @ 265 ---------· °C Injection Port Temperature :_2_l_o ___ °C 

Analytical Column: 1/8" x 6' S.S. 5% Carbowax 20M-TPA 

80/100 mesh Chromosorb 1\f-AW @ 160 
------------~~~~~~----------------

Attenuation : __ 3_2 ____ _ Range : _____ l_o_2 __ _ Chart speed :_6_._4 __ ....;mm/min 

Bridge Current: ______ Polarity: ____________ , Pulse Interval : _____ usee 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air ~ml/min 

~\ CHiA __ - __ ml/min 

Injection Volume:~l Solvent Flush Volume: 1.0 ul 

Elution times: Test Compound: 2 · 2 - min Internal Standard: 1. 6 min 

Prer.edina nrtnP. hlrtnk 



Sill>~IARY OF INHALATION CHANBER TEST ATI10SPHERE A:-<ALYTICAL RESULTS 

Test Compound: N,N-dimethylaniline Exp. It: 5-NNDMA-1 Date: 212177 

Ambient Temperature:~°C Barometric Pressure: 646 Torr 

Analytical Method: Activated charcoal adsorption tubes - carbon disulfide 

desorption - FID/GC analysis 

Comments=-------------------------------------------------------------------

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample It Time Test Compound Concentration 
(min) (mg/1) (ppm) 

1 -24.0 0.691 164 

2 -17.3 0.729 173 

3 -9.1 0.836 198 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample It T1me Test Compound Con~entration 
(min) (mg/1) (ppm) . 

4 2.2 0.740 176 

5 9.3 1.08 256 

6 14.7 0.780 185 

7 19.3 0.809 192 

8 23.9 0.655 156 

9 26.9 0.836 199 

MEAN: 0.817 194 

S.D.: 0.144 34 

c.v.: I 0.176 0.176 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
5-NNDMA-1 

N,N - dimethylaniline (194 ppm) 

Few clinical signs were noted in this group. Slight squinting 
without lacrymation was noted and some decrease in general 
activity. Upon removal from the test chamber, squinting dis­
appeared immediately without apparent after effects. 

Guinea Pigs appeared to show a decrease in activity. An 
occasional animal was noted wiping or rubbing its nose and 
all animals demonstrated marked squinting, again without lacry­
mation. Upon removal of animals from the chambers, squinting 
immediately disappeared and eyes appeared normal. 

General Comment 

Slight nasal and eye irritation along with some slowed activity 
was noted. 

Scores:** 
Eye Reduced 

Squinting Closure Activity Nose Rubbing Increased Activity 

Rats +1 0 +1 (late) 0 +1 (only initially) 

Guinea Pigs +1 +1 +1 (late) +1 +1 (only initially) 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 
(10 Eossible) R G R G 

0 X X X X 

1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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STATISTICAL A.~ALYSIS OF BODY NEIGIIT CHANGES. 
AND ORGAN-TO-BODY WEIGIIT RATIOS 

A. U. Daniels 

J. A. Burkart/R. J. Voss 

Statistical Evaluation of IDLH Experiment S-NND~~-1: N,N-Dimethylaniline (194 ppm) 
11 ~larch 1977 

in!ll8 

~let hods 

Post exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. !•lean values are given 
in Table I. Weight changes were computed by subtracting pre-exposure 
weight from each post-exposure weight; these changes were analyzed using 
an analysis of variance for repeated measures design. Tables 2a to 2d 
present the results of this analysis plus the mean weight changes. 

Organ-to-Body Weight Ratios 

The final body weight of the test female rat group was significantly higher than the control group. The female rat test group also had 
significantly lower brain weight ratios than the control group. The 
female guinea pig test group had significantly lower gonad weight ratios 
than the control. 

Weight Changes 

All groups showed significant increases in weight over the period 
of exposure. Both male and female rats showed significant differences between test and control groups considering weight changes over time; 
for males the control group had greater increases, for females the test 
group had greater increases. 

RJV:lg 

xc: N. Price 
J. Nelson 
A. F. Toronto 

, ,::;? 
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Experiment No, 5-NNOHA-1 

I 
Numhe-r of 

An·imal Sex Group Animals 

Rats ~!ale Control 5 

Test 5 

t-value 

significance 

Female Control 5 

Test 5 

t-value 

significance 

: 
Guinea ~!ale Control i 5 
Pig Test 

I 

I 6 

t-value i 

significance 

I Female Control 5 
I 
I Test 4 I 

I t-value 

signi fica nee 
! 

N.S.- Not statistically significant, a=.OS. 

nm Ill Tahle I. 

N,N-Dimcthylanilinc (194 ppm) 
-------
~Icon Or~an-to-Rody Wci~ht Ratio (x 1000) 

Mean 
_________ _::_ -------

! 
1~1.' i ~ht 
(grams) l.ungs l.ivcr Kidneys Hea-rt Brain Adrenals Gonads 

-

292 ; 6.01 50.14 7.42 4.04 4.93 .22 14.25 

278 5.94 48.14 8.03 3.47 5.30 .23 14.70 

-2. 1 !l -.19 -I. 24 .72 -.99 1.30 .60 ,59 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

I 196 7.09 41.55 7.64 3.92 7.32 .31 4.91 

201! 6,33 45.13 7 .4!1 3.60 6.55 .29 4,05 

3.38 -1.53 1.67 -.36 -.88 -2.68 -1.06 -1.62 

p<,Ol N.S. N.S. N.S. N.S, p<.05 N.S. N.S. 

339 8.33 52.15 8.96 4.00 9.47 .40 4,39 

311! 8.21! 50.90 9.42 3.78 9.59 .42 3.90 

-I. 61 -.12 - . 44 1.33 -. 79 .27 .so -2.10 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

32!1 1!.22 48.60 8.1!6 4.15 8.82 .41 5.96 

312 8.05 48.42 11.61 3.70 9. 17 .43 4.21 

-.97 I -.15 - .OR -.59 -.78 ,45 .61 i -2 !J? I . -
I N.S. N.S. N.S. N.S. N.S. N.S. N.S. I r< .u5 
' I -----



77M118 T<Jhle 2a. Hale Rats 
EXP. HO. 5-HHDMA-1: H,H-DIMETHYLAHILINE C 194PPM> ON MALE RATS 

MEANS 

GROUPS: 

CONTROL 
TEST 

ANALYSIS OF UEIGHT CHAHGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X ·GROUPS 

DEGREr:S OF 
FREEDOM 

lt 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

TIMES: 

DAY 1 DAY 3 DAY 6 DAYJB 

1 2 3 4 

1 .6EIB 18.8EIB 38.6EIB 65.4EI8 
2 -6.4EIEI 11.8136 29.EIEI6 52.466 

TOTAL -2.988 15.3EIEI 33.8EIB 58.988 

SUM OF 
SQUARES 

145B.EI 
1114. I 
413946. 
196.88 
434.72 

44158. 

DAY15 

5 

85.EIEI8 
67.666 

76.308 

TOTAL 

41.6BB 
3EJ.888 

36.28El 

MEAN 
SQUARE 

1458.8 
139.26 
1El237. 
49. 199 
13.585 

F-RATIO 
Significance 

18.478 p<.OS 

753.53 p<.OOl 
3.6216 p<.OS 



77Mll8 Tahle 2h. Female Rats 

..... 
0\ 
l/1 

EXP. HO. 5-HHDMA-l: H.H-DIMETHYLANILIHE (194 PPM> OH FEMALE RATS 

t"EAHS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TI tES X GROUPS 
TIMES X SUBJECTS JH GROUPS 

TOTAL 

Ttt·ES: 

DAY l DAY 3 DAY 6 

DEGREES OF 
FREEDOM 

I 
8 
4 
4 

32 

49 

DAY10 

SUM OF 
SQUARES 

985.68 
1839.6 
434B.5 
295.52 
471.20 

7932.5 

DAY IS 

GROUPS: 1 2 3 4 5 TOTAL. 

CONTROL 1 -10.aaa .200 6.800 8.200 10.20B 3.080 
TEST 2 -5.8BB 5. Elafl 12.600 22.800 25.200 11. 96B 

TOTAL -7.9ea 2,600 9.70El 1s.saa 17.70El 7.52El 

MEAN 
SQUARE 

985.68 
229.95 
1El85. 1 
73.881?J 
14.725 

F-RATIO 
Significance 

4.2865 N.S. 

73.692 p<. 001 
5.8173 p<.Ol 



....... 
0\ 
0\ 

77Mll8 Table 2c. ~lale Guinea Pig 
EXP. NO. 5-NNDMA-1: N,N-DIMETHYLANILIHE Cl94 PPM> ON MALE GUIHEA PIGS ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

tEANS 

AHAL~~IS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 
TIMES X SUBJECTS IH GROUPS 

TOTAL 

TitES: 

DAY 1 DAY 3 DAY 6 

DEGREES GF 
FREEDOtl 

1 
9 
4 
4 

. 36 

54 

DA 19 

SUM OF 
SQUARES 

4138.52 
5166.7 
86291. 
416. 11 
3131.4 

95414. 

DAY15 

MEAN 
SQUARE 

488.52 
574.138 
215?3. 
1El4.El3 
86.983 

GROUPS: 1 2 3 4 5 TOTAL 
CONTROL I -1.81313 13.21313 44.61313 75.01313 116.2013 49.449 TEST 2 -.833 12.888 39.833 67.588 181.333 43.967 

TOTAL -1.273 12.545 42.13aa 713.989 188.El91 46.455 

F-RATill 
Significance 

• 711613 N.S. 

248.131 p<.OOl 
1.19613 N.S . 



77Mll8 Tahlc ~d. Female (~uinen Pig 

EXP. NO. 5-NHDMA-1: N.N-DIMETHYLAHILIHE <194 PPM) ON FEMALE GUINEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEAT~D MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
Tlt-1ES 
Tlt1ES X GROUPS 

DEGREES OF 
FREEDOM 

I 
7 
4 
4 

SUM OF 
SQUARES 

1515.8 
3465.8 
66843. 
223.55 

Tlf1ES X ·SUBJECTS IH GROUPS 28 3447.9 

TOTAL 44 75496. 

tEAHS 

TIMES: 

DAY I DAY 3 DAY 6 DAY10 DAY IS 

riROUPS: 1 2 3 4 5 TOTAL 

CONTROL I .288 24.888 46.008 75.800 113.408 Sl.BBB 
TEST 2 -5.8B0 7.750 35.250 66.750 96.25El 40.2f.IB 

TOTAL -2. Ill 16.778 41.222 71. 778 H::l5. 778 46.689 

MEAH 
SQUARE 

1515.9 
495. 12 
167! 1 • 
55.887 
123. 14 

F-RATIO 
Significance 

3.0615 N.S. 

135.78 p<.OOl 
.45384 N.S. 



HISTO~ATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 5-NNDMA-1 

Chemical: N,N-dimethylaniline (194 ppm) 

Animal # 

Control 

Test 
SGT6F 

Time of Death 
Post Exposure Lesions Found 

Irreversible: none 

Irreversible: mild focal non-suppurative 
meningitis 



INHALATION CHAMBER TEST ATMOSPHERE GENERATION ~~~ MONITORING P~~ERS 

Test Compound: N,N-dimethylaniline Exp.#: 12-NND~tA-2 Date:3/23/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 28.0 °C Barom. Pressure: 634 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~ 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:_2QQ_ Sensor:_2 __ ,Heater Power:...2QQ__watts 

Pump Setting:~ Liquid Pressure:_JL___psig Liquid Flow:6.07ml/min~g/min 

Nitrogen Flow: 1.1 1/min Comp. Air F1ow:48.6 1/min Total Gas Flow:49.7 1/min 
Comments: _________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tubes Collection ~tedium: charcoal -------------
Sampling Flow: 0.170 1/min Sampling Interval: 3.00 :Din 

Total Sample Volume: 0.510 1 Rot~eter Setting: __ 3_o ____ ~mm. Pres. Drop:~Torr 

Desorption Solvent: carbon disulfide Desorption Volume: 1.00 ml 
1,._ 1, 2, 2-tetra-

Internal Standard Used: cnloroethane Concentration: 500 ul/100 ml solvent _ _..;..~---~ 
G. C. Analysis Parameters 

Detector: FID @ 265 °C Injection Port Temperature: 210 °C -------· 
Analytical Column: l/8" x 6' S.S. 5% Carbowax 20M-TPA 

80/100 mesh Chrornosorb W-AW @ 160 
-------------~~~~~~-------------------

Attenuation: ___ l_6 ___ Range : __ l_o_2 ___ _ Chartspeed : ___ 6_._4_...:mm/min 

Bridge Current: __________ Polarity: _____________ Pulse Interval: ____ usec 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air 3~ml/min 

_:_% CHiA __ -_ml/min 

Injection Volume:~ul Solvent Flush Volume:_JLJL_ul 

Elution tim2s: Test Compound:_l;;.;·;..;S~=--..;m.in Internal Standard:-.:1..:.·:.2 __ .:min 
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SID!MARY OF INHALATION CHA.\IBER TEST ATMOSPHERE A~ALYTICAL RESULTS 

Test Compound: N,N-dimethylaniline Exp.*: 12-NNDMA-2 Date: 3/.~2~3~/~77~-----

Ambient Temperature:~°C Barometric Pressure: 634 Torr 

Analytical Method: Activated charcoal adsorption tubes - carbon disulfide 

desorption - FID/GC analysis 

Comments: Test compound condensed on the wall of inhalation chambers during 

exposure. 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample It T1me Test Compound Concentration 
(min) (m~t/1) (ppm) 

l -10.0 3.89 940 

2 -5.0 4.09 989 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:;,amp.1e 11 T1me Test Compounc1 Concentrat1on 
(min)· (m~t/1) (ppm) . 

3 1.0 3.86 933 

4 5.5 4.26 1030 

5 9.0 2.98 722 

6 14.0 3.92 949 

7 17.3 3.99 966 

8 20.8 4.29 1040 

9 23.1 4.01 970 

10 26.0 4.17 1010 

MEAN: 3.94 953 

S.D.: 0.4i6 101 

c.v.: 0.106 0.106 



Clinical Observations• 
12-NNDMA-2 

N,N - dimethy1ani1ine (953 ppm) 

Rats: Initial hyperactivity was noted. At five minutes, some 
animals were squinting and lacrymating. No other changes 
were observed. 

Gu:i!nea 
Pigs: 

There was also some initial hyperactivity. All animals were 
squinting and lacrymating at 5 minutes. AL 15 minutes, all 
animals had their eyes closed and were relatively inactive. 

General Comments: 

The rats seemed less affected than the guinea pigs and the main 
effect observed was eye irritation. 

Scores:** 

Increased 
Activity L3.crymation Squinting 

Rats +2 (initially) +2 +2 

Guinea Pigs +2 (initially) +2 . +2 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 
~10 Eossiblel R G R G 

0 X X X X 
1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" 
10. 

3-5; "most" 6-9; and "all" 

**Rating Scale: 0 (not present) to +4 (profound). 

, .,, 

Eye Closure 

0 
+2 



STATISTICAL ANALYSIS OF BODY WEIGHT C~~GES 
AND ORGAN -TO-BODY WEIGHT RATIOS 

A. U. Daniels 

J. A. Burkart and R. J. Voss~~ 
Statistical Evaluation of IDLH·'txper1ment 

6 May 1977 

12-NNDMA·2: N,N-Dimethylaniline 
{953 ppm) 

77M211 

Methods 

Post-exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Hean values are 
given in Table 1. Weight changes were computed by subtracting pre­
exposure weight from each post-exposure weight. These changes were 
analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus 
the mean weight changes. 

Organ-to-Body Weight Ratios 

Lung-to-body weight ratios were significantly lower in the test 
group than in the control group for female guinea pigs. 

Weight Changes 

All groups showed significant iTlcreases in weight over the course 
of exposure. For rats, both males and females, the test groups 
showed significantly smaller weight increases than the control 
groups. 

XC: N. Price 

/gj 

A. F. Toronto 
J. H. Nelson 

172 



Experiment No, 12-NNDMA-2 

Number of 
Animal Sex Group Animals 

Rats Male Control 5 

Test 5 

t-value 

significance 

Female Control 5 

Test 5 

t-value 

significance 

Guinea Male Control 5 
Pig Test 5 

t-value 

significance 

Female Control 5 

Test 5 

t-value 

significance 
------

N.S.- Not statistically significant, a~.o5. 

* - Missing data 

17M211 TaHe 1 

N,N-Dirnethylaniline (953 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Weight 
(grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

305 6.43 46.45 7.97 3.33 4.74 .20 14.82 

. 292 5.58 50.66 * 3.40 4.75 .21 14.73 

-.98 -2.12 1.35 .52 .02 1.60 -.19 

N.S. N.S. N.S. N.S. N.S. N.s. N.S. 

202 1. i'z 42.96 7.66 3.67 6.28 .30 4.56 

201 6.72 45.10 * 3.54 6.74 .30 4.04 

-.08 -1.76 .87 -.45 1.42 0.0 -1.17 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

345 8.06 50.39 8.79 4.65 8.28 .3!1 4.69 

315 8.49 50.33 9.03 4.24 8.9 .43 4.95 

-1.55 .57 -.01 .63 -.85 1.11 1.41 .33 

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

316 8.19 48.61 8.85 4.75 8.53 .44 5.04 

311 7.56 46.35 8.94 4.52 8.99 .43 6.09 

-.60 -3.0 -.46 .23 -.46 .60 -.51 1.65 

N.S. p<.05 N.S. N.S. N.S. N.S. N.S. N.S. 
--------------------- --- --



77M211 Table 2a 

EXP. HO. 12-NHDMA-2: H,H - DIMETHYLAHILINE (953 PPM) ON MALE RATS 
ANAL YS IS OF I.-EIGHT CHANGE FROM PRF. -EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
Tlt-:ES 
TIMES X GROUPS 
TI~1ES X SUBJECTS IN GROUPS 

TOTAL 

DEGREES OF 
FREEDOM 

1 
a 
4 
4 

32 

49 

SUI·J OF 
SQUARES 

F:69.78 
2?6. 24 
39?.6f.l. 
229.92 
78··1. 55 

40221. 

t1EAH 
SUUI'lRE 

669.78 
~:i4. 53fl 
95G5. I 
57 .4ne 
24.51(' 

F-RATTO 
SIGNIFICANCE 

19.397 p<.Ol 

39f.J.14 p<.OOl 
2.34·-l5 N.S. 



77M211 Table 2b 

EXP. HO. 12-HHDMA-2: H~H-DIMETHYLAHILIHE (953 PPM> 6N· FEMALE RATS 
AHALYSIS OF WEIG~T CHANGE FROM PRE-EXPOSURG 

t'EAHS 

GROUPS: 

CONTROL 
TEST 

ANALYSIS OF VARIAUCE Tf'IBLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
Tlt1ES 
TitlES X GROUPS 

DEGREES OF 
~REEDOM 

I 
8 
4 
4 

TIMES X SUBJECTS IH GROUPS 32 

TOTAL 49 

TIMES: 

DAY I DAY 3 DAY G DAY 10 

1 2 3 4 

I -7.880 6.4a8 5.f!JBO 15.468 
2 -14.8EJ0 -.688 -3.6E)ij 1a .r.ma 

TOTAL - UJ. 900 2.988 .7F.JO 12.7BB 

SUM OF 
SQUARES 

380.80 
311.12 
578 t. 6 
95.921 
978.48 

7540.8 

DAY IS 

5 TOTAL 

20.808 7.968 
20.400 2.44B 

28. 61:.11:) S.?.BEJ 

NEAH 
SQUARE 

38A.88 
38.0913 
1445.4 
23.9EIO 
3EJ.577 

F-RATIO 
SH";NTFICANCE 

9.7938 p<.OS 

47.2713 p<. 001 
.78424 N.S. 



...... 
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77M211 Table 2c 

EXP. NO. 12-HHDMA-2: H~H-DIMETHYLAHILIHE (953 PPM) OH MALE GUINEA PIGS 
ANALYSIS OF WEIGHT CUAHGE FROM PRE-E><POSURE 

f'EAHS 

GROUPS: 

COiiTROL 
TEST 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TINES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
.1 

4 

SUM OF 
SQUARES 

4!39.aa 
40133.6 
78563. 
1332.9 

TIMES X SUBJECTS IN GROUPS 32 6991.6 

TOTAL 49 9EJ..18 1 • 

I 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY 10 DAY 15 

1 2 3 4 5 TOTAL 

1 4.488 20.4EIEI 45.20EI 78.600 129.6EIG 5S.fi40 
2 9.aaa 24.800 39.0ea 70.8ea 1e6.aa0 49.921:) 

TOTAL 6.7013 22.60!3 42. HJEI 74.7013 117 .8ae '52.780 

MEAH 
SQUARE 

409.013 
5flf.l,45 
196<11. 
333.23 
196.36 

F-RATJO 

.91727 

103.19 
1. 7S~l5 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



... 

.,J 
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77M211 Table 2d 

EXP. NO. 12-NHDHn-2: N#N-DIMETHVLANILINE C953 PPM) OH FEMALE GUIHEA PIGS 
ANALYSIS OF WEIGHT CHANGE FP.OM PRE-EXPOSURE 

MEANS 

GROUPS: 

COHTROL 
TEST 

ANALYSIS OF ~RJANCE TABLE FOR REPEnTED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SIJBJ,ECTS IH GROUPS 
TII'IES 
T I t1ES X GROUPS 

DEGREES OF 
FREEDOM 

1 
e 
4 
4 

SUtl OF 
SQUARES 

taa.s8 
2363.6 
58830. 
1(2.59 

TIMF.S X SUBJECTS IN GROUPS 32 1550.8 

TOTAL 49 62296. 

TIMES: 

DAY l DAY3 DAY 6 DAY 10 DOY 15 

1 2 3 4 5 

1 7.200 24.4130 413.8813 68.2813 103.4f.lf:l 
2 s.aoa 1B.08B 39.880 sa.eua 103.4013 

TOTAL 

48.BDB 
45.0813 

TOTAL fi. 100 21.600 40.3013 63 • 1 aa J a3. 4ea . 46.908 

MEAH 
SUUARE 

18B.5f.l 
295.45 
1·151~17. 

-13. 148 
48.437 

F-ROTIO 

• 61FJ93 

299.51 
.89001 

SIGNIFICANCE 

N.S. 

~<.001 
. s. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 12-NNDMA-2 

Chemical: N,N-dimethylaniline (953 ppm) 

Animal # 

Control 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible: none 

Irreversible: none 
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SPECIFIC METHODS AND RESULTS 

1,1,2,2-tetrabromoethane 

Experiment #6-TBE-1 (19.9 ppm) 

Experiment #11-TBE-2 (91.1 ppm) 
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~!-A".!'ION CHAMBER TEST ATMOSPHERE GENERATION A.'ID MONITORING PAR»lETERS 

Test Compound: 1,1,2,2-tetrabromoethane Exp.#: 6-TBE-1 Date:2/9/7i 

Chamber Pacility Parameters 

Room Temperature:~°C Chamber Temperature: 25 · 6 °C Barom. ~essure: 645 Torr 

Chamber Pressure:~mm H2o Chamber Intake Air Supply Relative Humidity ______ % 

Air Velocity Mete? Reading __ -____ ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:_!.~.~----C Setting:~ Sensor:_2 __ Heater Power:2.2£...._watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow:~ml/min~g/min 

Nitrogen Flow: 2.8 1/min Comp. Air Flow:~l/min Total Gas Flow:~l/rnin 

Comments=-...-------------------------------------------------------------------

Test Atmo~phere Sampling Parameters 

Collection Method: adsorption tubes Collection Medium: silica gel 

Sampling Flow: 0.830 1/min Sampling Interval: 4 • 00. min 

Total Sample Volume: ___ 3_._3_2 ___ 1 Rotameter Setting: __ lo_o ___ mm Pres. Drop:~Torr 

Deso1:ption Sol vent: acetone Desorption Volume: 1. 00 ml 
---------------------1-bromo-

Internal Standard Used:napthalene Concentration: 30 ul/100 ml solvent ------------
G. c. Analysis Par~ 

Detector: FID @ 265 ------- °C Injection Port Temperature: 210 °C 

Analytical Column: 1/8" x 12' S.S. 10% UC-W98 
-----~------------~~----------------------

80/100 mesh Chrornoscirb W-HP @ 170 
~~--~-----------------

Attenuation: ----4 Range: Chart speed: 6 . 4 mm/min 

Bridge Current: __ -__ _ Polarity: _______________ Pulse Interval: _____ ~usec 

Carrier Gas: He ~1/min Detector Gasses: H2 ~ml/min Air ~ml/m~n 

...:__'& CH/ A ____ -_ !111/min 

Injection Volume:~ul_ Solvent Flush Volume:~ul 

Elution times: Test Compound: 2.4 min Internal Standard: 4.4 min 
-~--~ -----

*Dodecane was substituted for 1-bromonapthalene in subsequent experiments 
to reduce analysis time and to obtain a sharper peak for the internal standard. 

Preceding page blank 



SlJI.~IARY OF INHALATION CHAMBER TEST AT~!OSPHERE A.'lALYTICAL RESULTS 

Test Compound:l,l,2,2-tetrabromoethane Exp.#: 6-TBE-1 Date:2/9/77 

Ambient Temperature:~°C Barometric. Pressure: 645 Torr 

Analytical Method: Silica gel adsorption tubes - acetone desorption -

FID/GC analysis 

Comments: ___________________________________________________________________________ __ 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

5ample " Time Test Compound Concentration 
(min) (mg/1) (ppm) 

1 -16 0.235 18.2 

2 -8 0.237 18.4 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

::iample ~r Tl.me Test Compounel Cor.c.entratJ.on 
(min) (mg/1) (ppm) 

3 1.0 0.251 19.4 

4 5.2 0.211 16.3 

5 10.0 0.261 20.2 

( 15.0 0.267 20.7 

7 20.0 0.257 19.9 

8 7.5.0 0.296 22.9 

MEAN: 0 257 19.9 

S.D.: 0.028 2 14 

c. v.: , 
0.109 0.109 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
6-TBE-1 

1,1,2,2 - tetrabromoethane (19.9 ppm) 

After a very brief period of increased 
rats appeared to be abnormally quiet. 
was noted during the entire exposure. 
slightly during the test. 

activity, all the 
Near total inactivity 
Animals squinted only 

As the guinea pigs were exposed to the test atmosphere, most 
of the animals appeared nervous, excited, and several began 
w1p1ng their noses with their forearms. After 5 minutes of 
exposure to the test atmosphere, the nose, chin, and chest 
appeared to be wet from nasal and oral secretions. By the 
end of the experiment, seven of ten animals showed marked 
salivating. At the 10-minute mark in exposure, two animals 
had a momentary period of excitement. This excitement could 
be characterized as a jerking, jumping escape behavior. Mild 
isolated muscle group jerkings were noted in some of the 
guinea pigs. A progression of abnormal behavioral signs 
did not appear to extend beyond the 10-minute mark in the 
30-minute exposure. Eye squinting was mild. 

General Comments: 

The guinea pigs appeared to have more nasal/oral irritation than the 
rats. 

Scores:** 

Nasal and/or Escape Slowed 
Squinting Activity Oral Secretion Hyperactivity Behavior Jerking 

Rats +1 +2 0 

Guinea Pigs +1 0 +3 

~~ls Judged to Have Impaired Escape Abih.ty: 

Number of Anin:al s 
(10 possible) 

0 
1-2 
3-9 
10 

Test 
R G 

X X 

+1 (initially) 0 

+2 (initially) +1 

Control 
R G 

X X 

* For 10 animals: "few'' = 1-2; "some'' = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 

0 
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STATISTICAL.ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A. U. Daniels 
J. A. Burkart/R. J. Voss 
Statistical Evaluation of IDLH Experiment 6-TBE-1: 

11 !-larch 1977 

771-1117 

Methods 

1,1,2,2 Tetrabromoethane 
(19.9 ppm) 

Post exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Mean values are given 
in Table 1. Weight changes were computed by subtracting pre-exposure 
weight from each post-exposure weight; these changes were analyzed using 
an analysis of variance for repeated measures design. Tables 2a to 2d 
present the results of this analysis plus the mean weight changes. 

Organ-to-Body WeiPht Ratios 

Among the female guinea pigs the test group had significantly lower 
lung weight ratios. Among the female rats, the test group had significantly 
lower weight ratios for both brain and adrenals. 

Weight Changes 

All groups showed significant weight increases over the period of 
exposure. 

RJV:lg 

xc: N. Price 
J. Nelson 
A. F. Toronto 
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71Mll7 Table 1. 

Experiment No. 6-TBE-1 1,1,2,2 - Tetrabromoethane {19.9 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight i 
I 

Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain 1 Adrenals 

Rats Male Contl·o1 5 292 5.71 47.25 8.09 3.59 5.31 .21 

Test 5 288 5.86 48.22 8.34 3.59 5.26 .21 

t-value -.so .29 .72 .36 .01 -.14 -.43 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 196 7.57 41.21 8.29 4.26 8.01 .31 

Test 5 204 6.73 44.98 7.45 3.83 6. 79 .29 

t-value 1.61 -1.37 . 2.23 -1.17 -1.01 -2.40 -4.00 

significance N.S. N.S, N.S, N.S, N.S. p<.OS p<.Ol 

Guinea Male Control 5 313 7.50 46.-78 9.16 3.96 9.43 .43 
Pig Test 4a 305 7.93 46.17 9.30 4.09 9.89 .45 

t-value -.41 1.30 -.25 • 22 .54 .76 1.04 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
; 

Female Control 5 295 9.76 46.77 8.94 4.41 9.32 ,46 

Test 5 292 7.46 47.67 8.39 4.18 9.05 .45 

t-value -.18 -2.63 .25 -.82 -.57 -.47 -.89 

significance N.S. p<.OS N.S. N.S. N.S. N.S. N.S. 

N.S.- Not statistically significant, a =,OS. 

a - One animal found to have sex organs of both sexes, hence omitted. 

r.onads 

14.10 

14.67 

.85 

N.S. 

4.60 

3.75 

-1.81 
N.S, 

4.26 

4.90 

1.88 

N,S, 

5.06 

4.66 

-.43 
N,S, 



77M117 Table 2a. Male Rats 
EXP, NO. 6-TBE-1: 1~1~2~2-TETRABROMOETHANE (19.9 PPM) ON MALE RATS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS H1 GROUPS 
TltES 
T!i1ES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

I'£ANS 

TII"ES: 

DAY 1 DAY 3 DAY 6 DAY18 

GROUPS: 1 2 3 4 

CONTROL 1 -1.4EJEJ 15.880 32 .. 008 52.000 
TEST 2 -s.eaa 11.4ElEl 27 .4tle 54.2BEl 

TOTAL -3.600 13.600 29.700 53. we 

SUM OF 
SllURRES 

4B.El23 
4472.9 
33309. 
118.68 
2576.3 

40524. 

DAVIS 

5 TOTAL 

67.000 33.080 
68.4ElEl 31.128 

67.7ElEJ 32.1EJB 

MEAN 
SQUARE 

4B.B23 
559.11 
8327.1 
29.67EJ 
8EJ.51EJ 

F-RATIO 
Signi ficanc 

.BS893E-Bl N.S. 

103.43 p <.001 
.36852 N.S. 



77Mll7 Table 2b. Female Rats 

EXP. HO. 6-TBE-1: 1-1.2-2-TETRABROMOETHAHE (19.9 PPM> ON FEMALE ~ATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED tEASURES DESIGH 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TitES 
TitES X GROUPS 

DEGREES OF 
FREEDOM 

I 
8 
4 
4 

TINES X SUBJECTS IN GROUPS 32 

TOTAL 49 

tEANS 

TitES: 

DAY 1 DAY 3 DAV 6 DAY10 

GROUPS' 1 2 3 4 

CONTROL 1 -4.8EI0 3.8EI0 7.600 9.600 
TEST 2 -7.800 11.400 18.600 12.400 

TOTAL -6.300 7.600 13.100 11.000 

SUM OF 
SfJUARES 

158.42 
993.2B 
2793.3 
331.48 
275EI.4 

7EI26.8 

DAVIS 

5 TOTAL 

14.6EI0 6.160 
14.000 9.720 

14.3013 7.9413 

MEAti 
SQUARE 

159.42 
124. 15 
698.33 
82.970 
85.950 

F-RATIO 
Significance 

1.2760 N.S. 
9.1248 

p <. 001 .96416 
N.S. 



77M117 Tahle 2c. Male Guinea Pig 

EXP. NO. 6-TBE-1: 1,1,2,2-TETRABROMOETHANE (19.9 PPM) ON MALE GUINEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE· 

ANALVSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TltES X GROUPS 
TIMES X SUBJECTS IH GROUPS 

TOTAL 

r-EANS 

Tir-ES: 

DAY 1 DAY 3 DAY 

GROUPS: i 2 3 

DEGREES OF 
FREEDOM 

l 
7 
4 
4 

28 

44 

D AV18 D 

4 

AVIS 

5 

SUM OF 
SQUARES 

51.359 
4746.5 
59772. 
255.20 
3293o9 

68116. 

TOTAL 

CONTROL 1 2.4EJB 9.BBB 41.2BB 78.4BB taa.aaa 46.2EJB 
TEST 2 6.750 14.5ea 46.5EJB 81.25B 92.7513 48.35El 

TOTAL 4.333 11.444 43.556 79.667 96.778 47. 156 

MEAN 
SQUARE 

51.359 
678.EI8 
14943. 
63.8lH 
117.53 

F-RATtO 

.75743E-Bl 

127.14 
.54284 

Signifiance 

N.S. 

p <.001 
N.S. 



77Ml17 Table 2d. Female Guinea Pig 

EXP. HO. 6-TBE-1: 1,1.2.2-TETRABROMOETHANE Cl9.9 PPM> OH FEMALE GUINEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

tEANS 

GROUPS: 

AH~LVSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAYle 

1 2 3 4 

1 -.400 12.900 34.0BB 77 .88B 
2 -7.800 11.280 30.809 52.8El0 

TOTAL -4.1fJB 12.000 32.400 64.9BB 

SUM OF 
SOUARES 

959.22 
3368.0 
50859. 
810.69 
2892.8 

58890. 

DAY15 

5 TOTAL 

84.20fJ 41.528 
76.eem 32.760 

8B.50B 37.140 

t'EAN 
SQUARE 

959.22 
421.00 
12515. 
202.67 
98.400 

F-RATIO 
Significance 

2.2794 N.S. 

138.44 p <.001 
2.2419 N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 6-TBE-1 

Chemical: 1,1,2,2-tetrabromoethane (19.9 ppm) 

Time of Death 
Animal # Post Exposure Lesions Found 
Control 

Irreversible: none 

Test 
Irreversible: none 
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INHALATION CHAMBER TEST ATMOSPHERE GENERATION A.l·m MOl'\ITORI:-.IG PARA.A!ETERS 

Tes~ Compound: 1,1,2,2-tetrabromoethane Exp.#:~ll~-~T~B~F,~-~2 _______ Date: 3/16/77 

Chamber Facility Parameters 

Room Tempera~ure:~°C Chamger Temperature: 27.7 °C Barom. Pressure: 638 Torr 

Chamber Pressure:~mm H2o Chamber Intake Air Supply Relative Humidi~y~% 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Genera~or Parameters 

Oven Temperature:E:!3__°C Setting:~ Sensor: __ 2_ Heater Power:__§,QQ__watts 

Pump Setting:~ Liquid Pressure:~sig Liquid Flow~l.46ml/min~4.33g/min 

Sitrogen Flow: 1.6 1/min Comp. Air Flow: 48.6 1/min Total Gas Flow:~l/min 

Comments: __________________________________________________________________ ___ 

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tubes Collection Medium: silica gel 
~~~~~------

Sampling Flow: 0.179 1/min Sampling Interval: 3.00 min 

Total Sample Volume: 0.537 1 Rotameter Setting: ___ 3o ____ ~mm Pres. Drop:~Torr 

Desorption Solvent: acetone Desorption Volume: 1.00 ml ------------------------- ----~ 
Internal Standard Used: dodecane Concentration: 40 ul/100 ml solvent -------
G. C .. ~alysis Parameters 

Detector: FID @ 265 ------ °C Injection Port Temperature: 210 

Analytical Column: __ l_l_8_" __ x __ l2 __ '_s_._s_. __ l_o·_i_u_c_-_w_·g_8 __________________________________ _ 

80/100 mesh Chromosorb 1~-HP @ 170 -------------------------------------
Attenuation: 64 ---- Range : ___ 1_0 ____ __ Chartspeed: 6.4 mm/min -----' 
Bridge Current=--------- Polarity: ____________ Pulse Interval : _____ u.sec 

Carrier Gas: H 60 ml/min Air 380 ml/tnin 
2-- --

68 He __ ml/min Detector Gasses: 

:__% CH4/A ___ -___ ml/min 

Injection Volume:~ul Solvent Flush Volume: 2· 0 ul 

Elution times: Test Compound:_2_·_2_~min Internal Standard: __ 3_·_0 __ ~min 
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S!Jt.R-IARY OF INHALATION CHANBER TEST An.IOSPHERE A.:-<ALHICAL RESULTS 

Test Compound:l,l,2,2-tetrabromoethane Exp .II: 11-TBE-2 Oate:3/16/77 

Ambient Temperature:~•c Barometric Pressure: 638 Torr 

Analytical P.tethod: Silica gel adsorption tubes - acetone desorption -

FID/GC analysis 

Comments: Test compound condensed on the walls of the inhalation chamber during 

exposure. 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

:sample 11 Time Test Compound Concentrat1on 
(min) (mg/1) (ppm) 

1 -8.0 1.02 85.9 

2 -4.0 I 1.14 95.7 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

:sample , T1me I Test Compound Concentrat1on 
(min) (mg/1) (ppm) 

3 1.5 1.01 84.9 

4 5.5 1.01 84.9 

5 9.5 1.20 . 101 

6 13.0 1.00 84.5 

7 17.0 0.942 79.3 

8 20.5 1.16 97.6 

9 24.0 1.17 98.3 

10 21" .0 1.17 98.1 

MEAN: 1.08 91.1 

S.D.: 0.10 8.5 

c.v.: , 0.093 0.093 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
11-TBE-2 

1,1,2,2 - tetrabromoethane (91.1 ppm) 

Increased activity was noted initially with some squinting 
and nose rubbing. At five minutes, there was a slowed 
degree of activity and lacrymation in some. There was very 
little or no change noted after five minutes. 

The guinea pigs also showed initial increased activity. 
Activity slowed after five minutes and profuse lacrymation 
was noted. Some shaking was apparent in a few animals at 
10 minutes, but no other changes were noted during the re­
mainder of the experiment. 

General Comments: 

Guinea pigs were affected differently than rats and some tremors 
were observed in guinea pigs. 

Scores:** 

Increased Activity Lacrymation 

Rats 

Guinea Pigs 

+2 (initially) 

+2 (initially) 

+2 

+3 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals 
(10 possitle) 

0 
1-2 
3-9 
10 

Test 
R G 

X X 

~ose Rubbing Tremors 

+2 0 

+2 +1 

Control 
R G 

X X 

* For 10 animals: "few" 
10. 

1-2; "s.ome" = 3-5; "most'' 6-9; and ''all" 

**Rating Scale~ 0 (not present) to +4 (profound). 

Eye 
Closure 

0 

+2 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A.. U. 'Daniels 

J. ·A. Burkart and R. J. Voss ~· \ 

Statistical Evaluation of IDLH ~xperiment 
6 May 1977 

11-TBE-2: 1,1,2,2-Tetrabromoethane 
(91.1 ppm) 

77M210 

t.tethods 

Post-exposure organ-to-body weight ratios were compared between test 
and control groups using Student's t-test. Mean values are given in 
Table 1. Weight changes were computed by subtracting pre-exposure 
weight from each post-exposure weight. These changes were analyzed 
using an analysis of variance for a repeated measures design. 
Tabl~s 2a-2b present the results of this analysis plus the mean 
weight changes. 

Organ-to-Body Weight ratios 

The female rat test group was found to have significantly larger 
liver-to-body weight ratios than the control group. 

Weight Changes 

All groups showed significant increases in weight over the course 
of exposure. 

XC: N. Price 

/gj 

A. F. Toro:,to 
J. H. Nelson 

.,, 
I 



77M210 Table 1 

Experiment No. 11-TBE-2 : 1,1,2,2~Tetrabromethane·(91.1 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs· Liver Kidneys Heart Brain Adrenals Gonads 

Rats Male Control 5 302 6.22 48.32 8.01 3.45 4.74 .20 14.10 

Test 5 287 6.07 48.79 7.77 3.42 4.91 .21 13.85 

t-value -1.06 -.43 .24 -.53 -.20 .70 1.35 -.26 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
I 

Female Control 5 202 7.30 42.69 7.50 3.79 7.24 .:n I 4.96 

Test 5 204 6.51 48.87 7.76 3.45 6.72 .31 4.48 

t-value .38 -1.91 3.31 .96 -.98 -1.01 0.0 -.75 

significance N.S. N.S. p<.05 N.S. N.S. N.S. N.S. N.S. 

Guinea ~!ale Control 5 323 7.88 55.36 9.59 4.57 8.39 .45 5.26 
Pig Test 5 300 7.70 56.79 9.74 4.49 10.02 .54 4.52 

t-value -1.3i -.37 .32 .25 -.18 1.97 2.08 -1.96 

significance N.S. · N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 314 8.35 54.65 9.19 5.08 8.76 .46 5.13 

Test 5 296 7.92 47.74 9.65 4.28 9.50 .52 5,08 

t-value -.99 -.69 -1.33 .91 -1.89 1. 23 1.50 -.OS 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

N.S.- Not statistically significant, as,OS, 
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77M210 Table 2a 
~ 

EXP. NO. 11-TBE-2: 1-1-2-2- TETRA9P.OMOETHANE C91.1 PPM> ON MALE RATS 
ANALYSIS OF !..lEIGHT CHAHGE FROM PRE-EXPOSURE 

f'EANS 

GROUPS: 

CONTROL 
TEST 

ANALYSIS OF VARIAHCE TABLE FOR REPEATED MEASURES DESIGN 

SOUP.CE OF VARIATIOH DEGREES OF 
FREEDOI1 

GROUPS 1 
SUBJECTS IH GP.OUPS 8 
TIMES 4 
TIMES X GROUPS 4 
Tlt'tES X SUBJECTS IH GROUPS 32 

TOTAL 49 

TIMES: 

DAY l DAY 3 DAY 6 DAY 1EJ 

1 2 3 4 

1 ! .BOO 23.0BB 43.6EIB 64.6El0 
2 -2.4131:) 17.6BEJ 34.6f.IB 56.20El 

TOTAL -.3BB 2B.30EJ 39 .HIEJ 613.4tl8 

Reproduced from 
best available copy. 

SUM OF 
SQUARES 

752.72 
:1.fl?4. 5 
375G2. 
91.281 
1349.5 

4245EJ. 

DAY 15 

5 TOTAL 

B2.4BfJ 
7EJ.61!113 

76.508 

43.EJ8B 
35.32El 

39.2Elf.l 

NEAM 
sounRE 

7!:i2.72 
33·1. 31 
9395.5 
22.026 
42. 1('2 

F-RATIO 
SIGNIFICANCE 

2.2516 N.S. 

222.79 p<.OOl • 5··1112 
N.S. 



77M210 Table 2b 

EXP. NO. 11-TBE-2: 1.1.2.2- TETRABROMOETHANE (91.1 PPM> OH FEMALE RATS 
ANALYSIS OF WEIGHT CHAtlGE FROI1 PRE-EXPOSL•RE 

ANALYSIS OF VARIAHCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VAP.IATIOH 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOI1 

1 
8 
4 
4 

TJt1ES X SUBJECTS IN GROUPS 32 

TOTAL 49 

tEAHS 

TIMES: 

DAY 1 DAY 3 DAY 6 DAY 18 

GROUPS: . 1 2 3 4 

COHTROL 1 -G.aaa 2.208 7.2BEJ 19.21)13 
TEST 2 -3.4BB 7.aea 9.aee 16.608 

TOTAL -4.7E1El 4.6BB e. tea 17.980 

SUM OF 
SQUARES 

14.500 
349. 12 
3791.8 
88.521 
1136.5 

53Ba.5 

DAY 15 

5 TOTAL 

t9.21!1e 8.366 
18.800 9.44El 

18.600 9,908 

MEAH 
SQIIARE 

111.588 
43.~46 

. 9·:17. 95 
22. 130 
35.515 

F-RATIO 
SIGNIFICANCE 

.334Hl N.S. 

26.692 p<.OOl 
.6:?312 N.S. 



77M210 Table 2c 

EXP. HO. 11-TBE-2: ·1,1,2,2-TETRABROMOETHANE (91.1 PPM) ON MALE GUINEA PIGS 

AHALVSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

MEANS 

GROUPS: 

COIHP.OL 
TEST 

AHALVSIS OF VARIANCE TABLE FOR REPEnTED MEASURES DESIGH 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
Tlt1ES 
TIMES X GROUPS 
TiMES X SUBJECTS IH GROUPS 

TOTAL 

TIMES: 

DAY l DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

32 

49 

DAY 113 

4 

SUM OF 
SQUARES 

4122.3 
14676. 
56861. 
5aa.69 
5662.0 

8Hl23. 

DAY 15 

5 TUTAL 

1 13.41313 28.20EI 53.EIEl0 83 • 413B HIS. 200 57.240 
2 t .8130 16.200 27.2813 57.000 92.400 39.088 

TOTAL 7.6013 22.200 40. 100 70 . 600 H'la. 308 48. 168 

MEflH 
SOU ARE 

4122.3 
18:-i4.6 
14f:ll !j. 
125. 1 '(' 
1('6. 94 

F-RATtO SIGNIFICANCE 

2.2-17EI N.S. 

79.211 p<.OOl 
.7fl744 N.S. 



77M210 Table 2d 

EXP. HO. 1!-TOE-2: 1,1,2,2-TETRABROMOETHANE (91.1 PPM) ON FEMALE GUINEA PIGS 
AHALVSIS OF WEIGHT CHANGE FROM PRE=EXPOSURE 

t'EAHS 

GROUPS: 

COHTROL 
TEST 

AHALYSIS OF VARIAHCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF ~~RIATIOH 

GROUPS 
SUBJECTS IH GROUPS 
Tlt'IES 
TJ MES X GROUPS 

Dt;GREES OF 
FREEDOM 

1 
8 
4 
4 

SUM OF 
SQUARES 

255.37 
;)375.0 
57153. 
412.72 

Tli1ES X SUBJECTS IIi GP.OUPS 32 . 2651.£1 

TOTAL 49 63847. 

TIMES: 

DOY 1 DAY3 DAY G DnY lF.I DAY 15 

1 2 3 4 5 

1 8.4130 23.8~€1 49.2!30 80.800 lE17.413EI 
2 7.266 25.0€10 46.400 76.<100 92.El1Jil 

TOTAL 

53.928 
49.4013 

TOTAL 7.813!3 2tl.401'J 41.8011 78. 500,. 99. 70El 51.668 

MEAH 
SQUARE 

255.37 
421.88 
14208. 
103. 10 
82.843 

F-RATIO 

.6EIS33 

172.47 
1. 2455 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 11-TBE-2 

Chemical: 1,1,2,2-tetrabromoethane (91.1 ppm) 

Animal # 

Control 
11GC2F 
llGCSM 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible: 
" 

focal loss of myocardial fibrilS 
myocardial degeneration in 

ventricular walls 

Irreversible: none 



SPECIFIC METHODS AND RESULTS 

dimethoxymethane 

Experiment #7-D~1-1 (2810 ppm) 

Experiment #14-D~1-2 (8540 ppm) 



INHALATION CHAMBER TEST ATIIOSPHERE GENERATION AND ~IONITORING PARANETERS 

Test Compound:dimethoxymethane Exp.ll: 7-DMM-1 Date: 2/16/77 

Chamber Facility Parameters 

Room Temperature: Z5.2 °C Chamber Temperature: 26.9 °C Barom.· Pressure:~_Torr 

Chamber Pressure:~mm H2o Chamber Intake Air Supply Relative Humidity~_% 

Air Velocity t>leter Reading_-__ ft/min Intake Duct Air Flow: "-200 1/min(calc_.) 

Vapor Generator Parameters 

Oven Temperature: 93 °C Setting:~ Sensor: 1 Heater Power: 600 watts 

Pump Setting: 5· 32 Liquid Pressure:~sig Liquid Flow:~ml/min ___ 6 ___ g/min 

Nitrogen Flow: 0·6 1/min Comp. Air Flow:~l/min Total Gas Flow: 49.2 1/min 

Comments: __________________________________________________________________ _ 

Test Atmosphere Sampling Parameters 

Collection Method:adsorption tubes Collection Medium: __ -=c~h~ar~c~o~a~l~----------

Sampling Flow: 0.268 1/min Sampling Interval: 3.00 min • 

Total Sample Volume: 0.805 1· Rotameter Setting:___;4.::.0 ____ .....;mm Pres. Drop: __ -_Torr 

Desorption Solvent:_h~e~x~a~n~e~----------------- Desorption Volume:~O ______ ml 

Internal Standard Used:~n~o_n_e _________ Concentration: ______________ .....;ul/100 ml solvent 

G. C. Analysis Parameters 

Detector:~F~ID~--------~@~5---oC Injection Port Temperature: 210 °C 

Analytical Column: 1/8" x 6' S.S. Porapak Q 100/120 mesh 

@ :!00 °C 

--------------------------------------
Attenuation: 16 ---- Range: _____ l_02 ____ _ Chartspeed: __ ~6~.4 ____ .....;mm/min 

Bridge Current: ____________ Polarity: _______________ Pulse lnterval: ________ u.sec 

Carrier Gas: He ~1/min Detector Gasses: ~ ~1/min Air ~ml/min 

_::_\ CH4/A_-__ ml/min 

Injection Volume:~ul Solvent Flush Volume: 2.0 ul 

Elution· times: Test Compound: 1.2 min Internal Standard: min 
---~ 



SUMMARY OF INHALATION CHAMBER TEST ATMOSPHERE ANALYTICAL RESULTS 

Test Compound: dimethoxymethane Exp.': 7 -DMI-1-1 Date: 2/16177 

Ambient Temperature:~°C Barometric Pressure: 650 Torr 

Analytical ~lethod: Activated charcoal adsorption tubes - hexane desorption -

FID/GC analysis 

Comments:-------------------------------------------------------------------

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

::>amplef Time Test Compound Concentration 
{min) {mg/1) (Ep_m) 

1 -15 7. 71 2900 

2 -10 6.72 2530 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample It T1.me Test Compound Concentration 
{min) (mg/1) (ppm) 

3 1.0 7.46 2800 

4 6.0 7.14 2680 

5 8.5 7.46 2800 

6 12.0 7.04 2650 

7 15.0 6.94 2610 

8 19.0 7.76 2920 

9 23.0 7.81 2960 

10 26.5 8.11 3050 

MEAN: 7.47 2810 

! S.D.: 0.419 157 

c.v.: , 0.0561 I 0.0561 
J 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
7-DHM-1 

dimethoxymethane (2810 ppm) 

Little abnormal behavior was noticed during the experiment. 
There was slight, initial increased activity at first and a 
slowing of activity toward the end of the exposure, but all 
animals returned immediately to normal after they were removed 
from the chamber. There was also a slightly increased amount 
of nose rubbing. 

Same signs were observed in the guinea pigs as in the rats. 

General Comments: 

Slight nasal irritation was present along with a slight decrease in 
activity near the end of exposure. 

Scores:** 

Increased Decreased Nose 
Activity Activity Rubbing 

Rats +1 (initially) +1 -f:l 

Guinea Pigs +1 (initially) +1 +1 

Animals Jbdged to Have Impaired Escape Ability: 

Number of Animals Test Control 
(10 possible) R G R G 

0 X X X X 
1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not pres~nt) to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN -TO -BODY WEIGHT RATIOS 

A. U. Daniels 

J. A. Burkart/R. J. Voss 

Statistical Evaluation of IDLH Experiment 7-0~1-1: Dimethoxymethane (2810 ppm) 
15 ~larch 1977 

77Ml21 

Methods 

Post exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Mean "Values are given 
in Table 1. Weight changes were computed by subtracting pre-exposure 
weight from each post-exposure weight; these changes were analyzed using 
an analysis of variance for repeated measures design. Tables 2a to 2d 
present the results of this analysis plus the mean weight changes. 

Organ-to-Body Weight Ratio 

The male rat test group had significantly higher gonad weight ratios 
than did the control group. Among female rats, th.e test group had 
significantly higher lung and brain weight ratios than the control 
group. The male guinea pig test group was significantly lighter in 
body weight and heavier in brain weight ratios than the control. 

Weight Changes 

All groups showed significant weight increases over the period of 
~xposure. The male guinea pig test group was significantly lighter 
than the control group and showed significantly lower weight increases 
over the measurement times. 

RJV:lg 

xc: N. Price 
J. H .. Nelson 
A. F. Toronto 



nmz1 Table 

Experiment No. 7-DMM-1 : llimethoxymethane (2810 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 

Animal 

Rats 

Guinea 
Pig 

Sex Group 

~!ale I Control 

Test 

t-value 

significance 

FemalejControl 
Test 

t-value 

significance I 

Male I Control 

Test 

t-value 

$ignificance 

Number of 
Animals 

5 

5 

5 

5 

5 

5 

Mean 
Weight 
(grams) 

301 

293 

-.68 

N.S. 

215 

217 

.Zi 

N.S. 

356 

322 

-2.99 

p<.OS 

Lungs Liver 

5.57 48.56 
l 

5.93 49.31 

.86 ; .25 
' 

N.S. I N.S. 
I 
I 

6.1o 1 44.43 
7.35 : 43.80 

2.491 - .45 
p<.05 N.S. 

I 

I 
8.26 

8.05 

-.28 
i 

58.45 

56.33 

- .46 

N.S. I . N.S. 
i 

Kidneys 

7.73 

8.28 

1. 58 

N.S. 

7.79 

7.10 

-.60 

N.S. 

B. 77 

9.56 

1.69 

N.S. 

Heart 

3.75 
I 

3.49 I 
I 

-2.05 
I 

N.S. 

3.51 

3.110 I 

1.28 I 
i~.s. 1 

4.00 

4.01 

I 

' 

.051 
N.S. 

Brain 

5.04 

5.13 

.27 

N.S. 

5.80 

7.16 

4.07 

p<.Ol 

7.83 

9.66 

4.52 

p<.Ol 

Femal~Control 1 5 J 306, 8.23l48.76j 9.211 3.81:9.67 
, Test I 5 

1

. 299 8.14 49.841 9.07 4.27 9.74! 
t-value -.45 -.14 .21 1 -.Ci3 1.37 .16\ 

, significance I N.S. N.s.l N.S. : N.S. N.S. ' N.S. ! 
N.S.- Not statistically significant, a = .05. 

Adrenals 

.20 

.21 

1.00 

N.S. 

.27 

.26 

-.38 

N.S. 

.40 

.42 

1.15 

N.S. 

.46 

.46 

.15 

N.S. 

Gonads 

13.77 

14.72 

2.36 

p<.OS 

4.16 

3.86 

- .42 

N.S. 

4.98 

4.27 

-1.96 

N.S. 

~.14 

4.53 

.48 

N.S. 
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77Ml21 

EXP. NO. 7-DMM-1: DIMETHOXYMETHANE C2810 PPM> ON MALE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

Table 2a. 

ANAl.VS!S OF YnRIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IH GROUPS 32 

TOTAL 49 

f'EANS 

Tit'ES: 

DAY 1 DAY 3 DAY 6 DAY16 

GROUPS: l 2 3 4 

CONTROL 1 7.4EJO 19.40EJ 52.0EJ0 74.0EJEJ 
TEST 2 -.400 17.800 44.4EJ0 67.4EJB 

TOTAL 3.5EJEJ 18.60EJ 48.2EJ0 7EI.7EJB 

SUM OF 
SQUARES 

432.19 
69El.EJB 
46187. 
63.719 
1697.6 

48471. 

DAY15 

5 TOTAL 

87.EJElEJ 47.960 
81.206 42.EJBEJ 

84. tea ·4S.B2B 

MEAN 
SQUARE 

432.19 
86.250 
11547. 
15.930 
34,3B6 

F-RATID 
SIGNIFICANCE 

5.EH89 N.S. (p=.06) 

336.65 p <.001 
.46443 N.S. 



77Ml21 
EXP. NO. 7-D~l: DIMETHOXVMETHANE (2810PPM> ON FEMALE RATS ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

Table 2b. 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
9 
4 
4 TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

tEAHS 

TltES: 

DAY 1 DAY 3 DAY 6 DAYlB 
:ROUPS: 1 2 3 4 

CONTROL 1 -s.aae s.aea 1B.6BB 23.2BB TEST 2 -5.4EIEI 5.6EIB 12.8BB 22.4EIEI 

TOTAL -5.6EIB 5.3BB 11.7BB 22.BEIB 

SUM OF 
SQUARES 

• 5B098 
969. 12 
6272.9 
19.399 
727.68 

7989.6 

DAY15 

5 

25 .• 2BEJ 
23.8EIEI 

;;14.5BB 

TOTAL 

11. 64EJ 
11 • B4El 

l1.74EJ 

MEAN 
SQUARE 

.SBB98 
121. 14 
1568.2 
4.8499 
22.748 

F-RATIO 
SIGNIFICANCE 

.41355E-02 N.S . 

68.964 p< .001 .21327 
N.S. 



77Ml21 Table 2c. 

EXP. HO. 7-DMM-1: DIMETHOXYMETHAHE (2810 PPM) OH MALE GUINEA PIGS 
AHALYSlS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ti:AHS 

ROUPS: 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATIOH 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TII'ES: 

DAY 1 DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

32 

49 

DAYle 

4 

SUM OF 
Sf.IUARES 

1885.0 
1972.2 
74546. 
1264. l 
1563.3 

81238. 

DAVIS 

5 TOTAL 

CONTROL 1 1.400 22.280 57.880 84.899 123.408 57.609 
TEST 2 .490 16.080 48.688 68.~~09 93.400 45.329 

TOTAL .900 19. 100 52.890 76.100 108.400 51;460 

MEAH 
SOU ARE 

1885.8 
246.53 
18636. 
316.93 
48.854 

F-RATIO 
SIGNIFICANCE 

7.6469 p<.OS 

381.47 p<.OOl 
6.4689 p<.OOI 



77Ml21 Table 2d. 

EXP. NO. 7-DMM-1: DIMETHOXVMETHANE (2810 PPM> ON FEMALE GUINEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF YARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES ' 
Tl MES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

I"EAHS 

Tlf'ES: 

DAY 1 DAY 3 DAY 6 DAY1B 

~OUPS: 1 2 3 4 

CONTROL 1 .400 15.400 36.480 62.408 
TEST 2 -2.888 14.288 41.ae0 52.El08 

TOTAL -1.2BB 14.88B 38.708 57.208 

SUM OF 
SQUARES 

269. 12 
3745.8 
45666. 
585.87 
2827.8 

53814. 

nAY15 

5 ·TOTAL 

9B.6BB 41.848 
77.680 36.480 

84.188 38.728 

MEAN 
SQUARE 

269. 12 
468.12 
11417. 
126,47 
88.370 

F-RATIO 
SHiNIPICANCE 

.57491 N.S. 

129.19 p .001 
1.4311 N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #· 7-DMM-1 

Chemical: dimethoxymethane (2810 ppm) 

Animal # 

Control 

Test 

Time of Death 
Post Exposure Lesions Found 

Irreversible: none 

Irreversible: none 



INHALATION CHAMBER TEST ATMOSPHERE GENERATION AND MONITORING PAJW.IETERS 

Test Compound: dimethoxymethane Exp.W: 14-~.M':.:...:..~-..:2:..__ __ Date: 4/6/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature:26.0 °C Barom. Pressure: 649 Torr 

Chamber Pressure:~mm H20 Chamber Intake Air Supply Relative Humidity~\ 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

Oven Temperature:~°C Setting:~ Sensor: 1 Heater Power: 600 watts 

?ump Setting:~ Liquid Pressure:~sig Liquid Flow:20.4ml/min~g/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:48.6 1/min Total Gas Flow:49.7 1/min 
Comments: ___________________________________________________________________ ___ 

Test Atmosphere Sampling Parameters 

Collection Method: adsorption tubes Collection Medium:~chua~r~c~o~aul ____________ __ 

Sampling Flow: 0.116 _____ 1/min Sampling Inte·rval: 3. oo min 

Total Sample Volume: 0.348 1 Rotameu.~ Setting: 22 mm Pres. Drop:~Torr 

De sorption So 1 vent: __ ...:;h:.::e:.:x.:::.an:..:.e::.-________ _ Desorption Volume:_::oo ml 

Internal Standard Used:-"n"'o.:..:n..:oe _______ Concentration: ______________ ....;ul/100 ml sc1lvent 

G. C. Analysis Parameters 

Detector:~F~I~D~------~@ 265 °C Injection Port Temperature: 215 

Analytical Column: 1/8" x 6' S.S. Porapak Q 100/120 mesh 

------------------------------@ ~--oc 
Attenuation: 32 __..;;;..;;...._ __ Range : __ __;1:;.;0:;..2 __ _ Cha:rtspeed: __ 6:::.;·:...4:---_..;mm/min 

Bridge Current: ___________ Polarity=----~--------- Pulse Interval:_....;;..._ usee 

Carrier Gas: He ~ml/min Detector Gasses: H2 2.Q__ml/min Air _J!Q__ml./min 

_:_\ CH/A __ -_ml/min 

Injection Volume:~ul Solvent Flush Volume:~ul 

Elution times: Test Compound: 0.8 min Internal Standard: _____ ....;;.min 



SUMMARY OF INHALATION CHANBER TEST ATMOSPHERE A.'iALYTICAL RESULTS 

Test Compound: dime·choX)'IIIethane __ Exp. I: 14-DMM-2 Date: 4/6/77 

Ambient Temp&rat•Jre:~°C Bar~metric Pressure: 649 Torr 

Analytical Method: Activated charcoal adr;orption tubes - hexane desorption -

FID/GC analysis 

Comments: 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

sample 11 T1me Test Compound Concentrat1on 
(min) (mg/1) (ppm) 

1 -10.0 22.9 8600 

2 -5.0 23.5 8850 

Animal Ex9osure Inhalation Chamber Atmosphere Analysis 

sample , T1me Test Compound Concentrat1on 
(min) (mg/1) (ppm) 

3 1.0 22.8 8!:80 

4 5.0 23.2 8720 

5 9.3 22.7 8550 

6 13.6 22.9 8620 

7 18.5 25.7 9670 

8 23.0 22.4 8420 

9 25.5 19.5 7330 

10 28.0 22.5 8450 ·-

MEAN: 22.7 8540 

S.D.: 1.68 632 

c.v.: , 0.074 0.074 



Rats: -
Guinea 
Pigs: 

Clinical Observations* 
14-Df'.1M-2 

dimethoxymethane (8540 ppm) 

The rats showed mild initial hyperactivity which subsided 
after five minutes. There was some slight nose rubbing but 
no other effects were noted. 

The guinea pigs showed the same initial signs as the rats, 
but some shaking was noticed at 5 minutes. No other effects 
were noticed. 

General Comments: 

Little effect was observed in test animals during the exposure. 

Scores:** 

Hyperactivity Nose Rubbing Shaking· 

Rats +1 +1 0 

Guinea Pigs +1 0 +1 

Animals Judged to Have Impaired Escape Ability: 

Nqmber of Animals Test Control 
(10 possible) R G R G 

0 X X X X 
1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 
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STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

A. U. Daniels 

"'~ J. A. Burkart, and R. J. Voss ·".)~ 

Statistical Evaluation of IDLH Experi.ment 14-D~ll-1-2: Dimethoxymethane 

6 May 1977 

77M213 

(8540 ppm) 

Methods 

Post-exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Mean values are 
given in Table 1. Weight changes were computed by subtracting pre­
expo~ure weight from each post-exposure weight. These changes were 
analy•·ed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus 
the me~n weight changes. 

Organ-to-Bod/ Weigh1" ~;:.~ 

No significant differences were found. 

Weight Changes 

All groups showed significant increases in weight over the course 
of exposure. 

XC: N. Price 

/gj 

A. F. Toronto 
J. H. Nelson 



77t.l213 Table 1 

Experiment No, 14-DMM-2 Dimethoxymethane (8540 ppm) 

Mean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liver Kidneys Heart Brain Adrenals Gonads 

Rats Male Control 5 304 6.70 44.82 8.07 3.32 4.34 .20 14.62 

Test 5 290 6.43 47.59 7.80 3.40 4.66 .21 14.34 

t-value -1.11 -.49 1. 25 -.84 .66 .96 .32 -.48 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 210 6.75 43.52 7.16 3.79 6.43 .29 3.95 

Test 5 209 7.02 45.76 7.21 3.53 6.27 .30 3.63 

t-value -.11 .29,1.83 .13 -.76 -.57 .84 -.65 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Guinea ~tale Control 5 296 8.59 55.08 9.36 4.17 9.28 .45 4.91 
Pig Test 5 268 7.64 55.28 9.88 4.37 10.75 .55 4.48 

t-value -.75 -1.71 .04 .66 .59 .87 1.21 -.85 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 274 8.65 46.65 9.64 5.00 11.32 .so 5.09 

Test 5 302 8.01 50.68 9.08 4.46 9.88 .45 5.51 

t-value 1.11 -.86 .92 -.66 -1.34 -1.46 -.85 .51 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
----------- --------------- -- --

N.S.- Not statistically significant, as,Q5, 



77M213 Table 2a 
EXP. HO. 14-D;11-2: DltETHOXYr'ETHAHE (8540 PPM) OH ~LE RATS 

ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION DEGREES OF SUM OF MEAN 
FREEDOM SQUARES SQUARE 

GROUPS 1 873.62 873.62 
SUBJECTS IH GROUPS 8 3119.6 389.95 
TIMES 4 33El04. 8258.9 
TIMES X GROUPS 4 62.281 15.578 
TIMES X SUBJECTS IH GROUPS 32 11355.2 32.975 

TOTAL 49 38114. 

MEAHS 

TIMES: 

DAY 1 DAY 3 DAY6 DAY 18 DAY IS 

GROUPS: I 2 3 4 5 TOTAL 

CONTROL 1 -.41313 28.6813 32.8£10 57.8813 74.4EIEI 36.728 
TEST 2 -6.680 10.888 26.4ElEI 48.4f1EI 62.888 28.360 

TOTAL -3.580 15.788 29.2EI0 52.780 68.6EI0 32.540 

F-RATJO 
SIGNIFICANCE 

2.2484 N.S. 

258.22 p<.OOJ. 
.47218 N.S. 



77M213. Table 2b 

EXP. HO. 14-DI'11-2: DII'ETHOXVl'ErnANE C954B PPM> OH FEI'v:\LE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
r·IHES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
e 
4 
4 

TIMES X SUBJECTS IH GROUPS 32 

TOTAL 49 

MEANS 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAY IB 

OUPS: 1 2 3 4 

CONTROL 1 -11.6BB 1.000 7.000 19.400 
TEST 2 -4.6EIB 1.80B 11. 6EIB lB.EJBB 

TOTAL -B.lBB 1.400 9.3BB 19.7BB 

5Ut1 OF 
SQUARES 

141.12 
541.76 
5697.3 
124.88 
713.84 

7218.9 

DAY 15 

5 TOTAL 

17.4BEI 6 .64EI 
23.2EJEI ta.aae 

20.308 9.320 

MEAN 
SQUARE 

141.12 
67.72EI 
1424.3 
31. 22EI 
22.3EI7 

F-RATIO 
SIGNIFICANCE 

2.El939 N.S. 

63.849 p<.OOl 
1. 39!15 N.S. 



77M213· Table 2c 

E~. HO. 14-DMM-2: DIMETHOXVMETHAHE (8548 PPM) OH MALE GUiriEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

tEAHS 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAY IB 

mups: I 2 3 4 

CONTROL 1 l.BBB 13.13BEl 27.8130 47.408 
TEST 2 3.8EI0 16.800 32.8EI0 38.200 

TOTAL 2. BEh"i 14.900 30.3130 42.800 

SUM OF 
SQUARES 

369.92 
32689. 
31743. 
2023.9 
25267. 

92093. 

DAY 15 

5 TOTAL 

9EI.20EI 36.Ma 
61.406 30.606 

75.800 33.32B 

HEAH 
SQUARE 

369.92 
41386. 1 
7935.8 
5135.97 
709.61 

F-RATIO 

.90532E-Bl 

10.950 
.64078 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



77M213 Table 2d 

EXP. HO. 14-DMM-2: DIMETHOXY.METHAHE C8548 PPM> OH FEMALE GUIHEA PIGS 
AHALVSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

AHALYSIS OF VARIAHCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

TIMES X SUBJECTS IN GROUPS 32 

TOTAL 49 

t'EANS 

TII'ES: 

DAY 1 DAY 3 DAY 6 DAY 10 

~ROUPS: 1 2 3 4 

CIJHTROL 1 -2.400 1.880 3B.2BEJ 49.480 
TEST 2 .800 14.008 33.600 58.000 

TOTAL -.eaa 7.908 31.908 53.7613 

SUM OF 
SQUARES 

1341.6 
9174.6 
413823. 
758.28 
5585.4 

576El3. 

DAY 15 

5 TOTAL 

64.208 28.640 
88.608 39.888 

76.408 33.82B 

MEAN 
SQUARE 

1341.6 
1146.8 
1EJ2El6. 
189.57 
172.£)5 

F-RATIO 

1. 1699 

59,321 
1. 1EI19 

SIGNIFICANCE 

N.S. 

p<.OOl 
N.S. 



HISTOPATHOLOG!CAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #· 14-DMM-2 

Chemical: dimethoxymethane (8540 ppm) 

Animal # 

Control 
14RC3M 
14RC4F 

Test 
14RT1M 
14RT3M 
14RTSM 
14RT2F 

Time of Death 
Post Exposure Lesions Found 

Irreversible: deposits in cerebral white matter 
" " 

Irreversible: deposits in cerebral white matter 

" " 
" " 
" " 



SPECIFIC METHODS AND RESULTS 

Experiment #P-17-1 (187 ppm) 

Experiment #P-18-2 (540 ppm) 

phenol 

223 



INHALA'riON CHAMBER TEST ATI40SPHERE GENERA1'ION AND MONITORING PARAMETERS 

Test Compt~und: __ ~P.;.;h;;;e;.;.no;;.;l:..._ _____ __;Exp. #: 17-P-1 Date: 4/7.7/77 

Chamber Facility Parameters 

Room Temperature:..ll:..Q_°C Cn~Unber Temperature: 28.4 °C Barom. Pressure: 640 Torr 

Chamber Pressure:~mm H2o Chamter Intake Air Supply Relative Humidity~ 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

OVen Temperature:--122__°C Setting:~ Sensor:__z___ Heater Power:~watts 

Pump Setting:--LJlll Liquid Pressure: 7 psig Liquid Flow:~ml/min~g/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:~l/min Total Gas Flow:-Dl..Jl.l/min 

Comments: Apparently test compound intermitt:antly plugged the vaporizer 

output dispersion nozzle holes - thus causing large variations jn the 

concentration of test compound in the inhalation chamber. 
Test Atmosphere Sampling Parameters 

Collect ion Method: __ .;;.Bu;;;;b:;.;b:;.;l;.;:e;.:r _______ Collection Medium:-..:O~·:..::l:...:.::N~N:::;aO~H"'------

Sampling Flow: 1.00 1/min S~ling IntervAl: 3.00 min 

Total Sample Volume: 3.00 1 Rotameter Setting: 130 mm Pres. Drop:~Torr 

Desorption Solvent: ----------------------- Collection Volume: 15.0 ml 
:;..;...:;_~ 

Internal Standard Used: ____ n_o_n_e ___ Concentration: _______ ~ul/100 ml solvent 

G. C. Analysis Par~ 

Detector: __ ...:F...:I:.:D ____ @. 265 °C Injection Port Temperature: 215 °C 

Analytical Column: 1/8" x 6 ft Tenax G.C. 60/80 Mesh 

@ 200 ' °C 
-----------------------------------------

Attenuation: _ __:3;.;'2_. _ Range : ____ =.,1 ____ _ Chart speed : _ _:::.6.:.;. 4::.----:mm/min 

Bridge Current=------- Polarity: ________ Pulse Interval =---==---u.sec 

Carrier Gas: He ~ml/min Detector Gasses: H2 ~ml/min Air ~ml/min 

.....:...\ CHiA ___ -_ml/min 

Injection Volume:~ul Solvent Flush Volume: 2.0 ul 

Elution times: Tes't Compound: 1. 6 min Internal Standard: __ ...;;..._..;min 



SU!-~IARY OF INHALATION CHAMBER TEST AniOSPliERE A.\ALYTICAL RESULTS 

Tes't Compound: __ ,.:.P.:.:,he::::..!n.!l:o:=l ______ ...;Exp.t: 17-P-1 Date: 4/27/77 

Ambien't Temperature: ~-"'C Barometric Pressure :_......;;:.64..:..;0:;...__Torr 

Analytical Me'thod: Bubble Sampling with 0.1 N sodium hydroxide - adjust pH 

and dilute - FID/GC analysis 

Comments: _____________________________________________________________ __ 

Pre·Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample # T1me Test Compound Concentration 
(min) (mg/1) (ppm) 

1 -10.0 0.751 232 

2 -5.0 0.681 210 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample ' T1me I Test Compound Conc::entrat1.on 
(min) (mg/1) (ppm) 

3 1.0 0.479 148 

4 5.5 0.604 187 

5 10.0 0.872 269 

6 14.5 i>.534 165 

7 17.5 0.732 226 

8 21.0 0.301 92.8 

9 24.0 0.203 62.7 

10 2.7.0 1.13 348 

MEAN: I 0.607 187 

S.D.: 0.302 93.0 

c.v.: 0.497 0.497 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
17-P-1 

phenol (187 ppm) 

Initially hyperactivity was noted, but the animals calmed 
down to a normal activity level after five minutes and no 
other effects were noted. 

Increased initial activity was noted with slight lacrymation 
and salivation at five minutes. No other effects noted. 

General Comments: 

Little effect upon test animalf. was observed. 

Scores:** 

Hyperactivity Salivation Lacrymation Eye Closure 

Rats + 1 (initially) 0 0 

Guinea Pigs +1 (initially) +1 +1 

Animals Judged to Have Impaired Escape Ability: 

Number of Animals Test Control 
(10 possible,L R G R G 

0 X X X X 
1-2 
3-9 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; t'most" = 6-9; and "all" = 
10. 

**Rating Scale: 0 (not present) to +4 (profo~~d). 

0 



STATISTICAL ANALYSIS OF BODY WEIGHT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

,...Cu. Daniels • \ 
J. A. Burkart and R. J. Voss \.\:I 
Statistical Evaluation of IDLH Experiment 17-P-1: Phenol (187 ppm) 
7 June 1977 

77M261 

Methods 

Post-exposure organ-to-body weight ratios were compared between 
test and control groups using Student's t-test. Mean values 
are given in Table 1. Weight changes wer1: computed by subtracting 

.pre-exposure weight from each post-exposure weight. These changes 
were analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus 
the mean weight changes. 

Organ-to-Body Weight Ratios 

Male rats in the test group had significantly lower heart-to-body 
weight ratios than in the control group. 

Weight Changes 

All groups showed significant increases in weight over the cour~e 
of the experiment. 

XC: N. Price 

fgj 

A. F. Toronto 
J. H. Nelson 

Attachments 



77M261 Table 1 

Experiment No. 17-P-1 Phenol (187 ppm) 

~lean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex Group Animals (grams) Lungs Liv~r Kidneys Heart Brain Adrenals Gonads 

Rats Male Control 5 324 6.31 48.24 8.40 3.54 4.27 .20 14.29 

Test 5 322 6.49 53.10 7.95 3.18 4.16 .19 13.52 

t-value -.15 .57 1.47 -1.21 -2.47 -.27 -1.13 -.98 

significance N.S. N.S. N.S. N.S. p<.OS N.S. N.S. N.S. 

Female Control 5 230 6.94 42.56 6.97 3.80 5.65 . 27 4.67 

Test 5 211 7.33 45.87 7.03 4.09 5.84 .28 4.61 

t-value -1.23 .93 1.95 .07 1.11 .39 1.11 -.13 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Guinea Male Control 5 311 8.03 64.58 9.35 4.67 9.45 .45 4.41 

Pig Test 5 302 7.75 59.78 9.25 4.46 9.23 .46 4.57 

t-value -.52 -1.13 -.80 -.23 -.68 -.28 .07 .36 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 288 8.53 62.47 •• 83 , •• 91 9.41 .46 4.99 

Test 5 293 8.28 50.92 9. 34 4.16 9.82 .47 4.97 

t-vnlue .24 -.30 -1.88 -.66 -1.95 .78 .42 -.02 

significance 
--I --

N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 
-- -- --- ---- -

N.S.- Not statistically significant, a•.05. 



77M261 Table 2a. 

t£AHS 

GROUPS: 

EXP. HO. 17 -P-1 : PHEHOL C1 87 PPI"I) OH mLE RATS 
AHALVSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

ANAL VS IS OF VAR I AHCE TABLE FOR REPEATED MEAEiURES DES I GH 

SOURCE OF VARIATION 

GRQUPS 
SUBJECTS IH GROUPS 
TII"ES 
TIMES X GROUPS 
TIMES X SUBJECTS IH GROUPS 

TOTAL 

TIMES: 

DAY1 DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

32 

49 

DAY 10 

4 

SUM OF 
SQUARES 

292.83 
1292.9 
68985. 
42.266 
1575. 1 

72188. 

DAY 15 

5 TOTAL 

CONTROL 1 -5.288 28.288 41.200 70.408 108.000 45.320 
TEST 2 -16.668 17.400 34.080 64.288 97.408 48.488 

TOTAL -7.900 18.800 37.680 67 ,30e1 98.780 42.900 

MEAH 
SQUARE 

292.83 
161.61 
17246. 
10.566 
49.223 

F-RATIO 
SIGNIFICANCE 

1.8120 N.S. 

350.37 ~<.001 .21467 . s. 



77M261 Table 2b. 

MEAHS 

GROUPS: 

EXP. NO, 17-P-t: PHENOL C1B7 PPM) OH FEMAL£ RATS 
AHALVSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

AHALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF VARIATION 

GROLIPS 
SUBJECTS IH GROUPS 
TIMES 
TIMES X GROUPS 
TIMES X SUBJECTS IH GROUPS 

TOTAL 

TII'ES: 

DAY 1 DAY 3 DAV 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

32 

49 

DAV 1B 

4 

SUM OF 
SQUARES 

456.02 
2758,9 
9243.3 
2?9.48 
3311.2 

16fJ49. 

DAV 15 

5 TOTAL 

CONTROL 1 -6.6BB 4.4BB ll.4B0 22.BBB 38.2BB 13.880 
TEST 2 -ll.BEIB l.BBEI 7.E'IEI0 18.6EIEI 22.8BEI 7.84B 

TOTAL -8.BB0 3.t0a 9.200 20.300 30.500 1B.86B 

MEAH 
SQUARE 

456.92 
344.75 
231B.8 
69.870 
103.47 

F-RATXO 
SIGNIFICANCE 

1.3229 N.S. 

22.332 p<.OOl 
.67524 N.S. 



MEANS 

GROUPS: 

77M261 Table 2c. 

EXP. NO. 17-P-11 PHENOL C107 PPM) ON ·MALE GUINEA PIGS 

AHALVSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

AHALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TINES 
TIMES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TII'ES: 

DAY I DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

32 

49 

DAY 10 

4 

SUM OF 
SQUARES 

348.48 
7844.2 
43760. 
147.12 
4666.2 

56766. 

DAY IS 

5 TOTAL 

ME~N 
SQUARE 

348.48 
980.53 
1094EJ. 
36.781 
145.82 

CONTROL 1 5.208 17.280 38.455 58.600 92.13013 42.280 
TEST 2 1.13EJ0 17.a0a 31.0130 54.4013 81.6130 37.ee5 

TOTAL· 3.1130 17. tee 34.780 56.51313 86.8130 39.6413 

F-RATIO 
SIGNIFICANCE 

• 35548 N.S . 

75.025 p<.OOl 
.25224 N.S. 



MEANS 

GROUPS: 

77M261 Table 2d. 

EXP. HO. 17-P-12 PHEHOL (197 PPM) .OH FEMALE GUIHEA PIGS 
AHALVSIS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

AHALVSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IH GROUPS 
TU1ES 
TINES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TIMES: 

DAV 1 DAV 3 DAV 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

32 

49 

DAV 18 

4 

SUM OF 
SQUARES 

1.625B 
4658.6 
271GB. 
386.69 
8477.0 

48676. 

DAV 15 

5 TOTAL 

MEAN 
SQUARE 

1.6250 
581.32 
679B.e 
96.672 
264.91 

CONTROL l .408 15.eee 32.480 58.208 63.080 32.2BB 
TEST 2 2.488 16.880 26.200 45.200 72.208 32.560 

TOTAL 1.400 15.900 29.300 47.700 67.600 32.380 

F-RATIO 
SIGNIFICANCE 

.27954E-B2 N.S. 

25.631 p<.OOl 
.36493 N.S. 



HISTOPATHOLOGICAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment #: 17-P-1 

Chemical: phenol (187 ppm) 

Animal tt 

Control 
17RC1M 
17RC3M 
17RC5M 
17RC2F 
17GC1M 
17GC2F 

Test 
17RTIM 
17RT3M 
17RT2F 
17GT2F 
l7GT4F 

Time of Death 
Post Exposure Lesions Found 

Irreversible: 
II 

" 
II 

" 
" 

Irreversible: 
" 
" 
" 
" 

mild spongiosis of the white 
matter in the brain. This 
may be an artifact of processing 
or inherent in the animal strain, 
but apparently is not related 
to exposure. 

mild spongiosis of the.white 
matter in the brain. This 
may be an artifact of processing 
or inherent in the animal strain, 
but apparently is not related 
to exposure. 



INHALATION CHAMBER TEST ATMOSPHERE GENERATION ~~ MONITORING P~!ETERS 

Test Cc·mpound: __ -....;P;.:h.:.::e:.:.:n~o~l-----....;Exp. #: 18-P-2 Date: 4/27/77 

Chamber Facility Parameters 

Room Temperature:~°C Chamber Temperature: 28.7 °C Barom. Pressure: 639 Torr 

Chamber Pressure:~mm H2o Chamber Intake Air Supply Relative Humidity~% 

Air Velocity Meter Reading~ft/min Intake Duct Air Flow:~l/min(calc.) 

Vapor Generator Parameters 

OVen Temperature:~°C Setting:~ Sensor: 2 Heater Power:~watts 

Pump Setting:~ Liquid Pressure: 1o psig Liquid Flow:~ml/minJLJULg/min 

Nitrogen Flow: 1.1 1/min Comp. Air Flow:~l/min Total Gas Flow:~l/min 

Comments: ______________________________________________ -------

Test Atmosphere Sampling Parameters 

Collection Method: ___ __;B::;.;u;;;;b;.;;;b.;l.;:.e~r------ Collection Medium: __,.o"""'"'_..N......,N ... a...,oH...._ ____ _ 

Sampling.Flow: 1.06 1/min Sampling Interval: 3.00 min 

Total Sample Volume: 3.18 1 Rotameter Setting: 130 mm Pres. Drop:~Torr 

Desorption Solvent=------------- Collection Volume: 15 .,_,o.___...;ml 

Internal Standard Used: _____ n_on;.;.e;.._ __ Concentration: ___________ ul/100 ml solvent 

G. C. Analysis Par~ 

Detector: FID @ 265 oc Injection Port Temperature: 2l0 oc 

Analytical Column: 1/8" X 6 ft Tenax G.C. 60/80 Mesh 

@ 20C 

Attenuation: 16 Range: 10 Chartspeed: 6 4 mm/min 

Bridge Current: Polarity: Pulse Interval: _ __:;_.__;usee 

Carrier Gas: He .....zL_ml/min Detector Gasses: H2 ~ml/mi
n Air --3a£L.ml/min 

-=-' CH4/A~ml/min 

Injection Volume:~ul Solvent Flush Volume:~ul 

Elution times: Test Compound: 1.6 min Internal Standa.rd: __ .;__...;min 



StJl.l!•IARY OF INHALATION CJW.!BER TEST ATI<!OSPHERE .o\.~ALYTICAL RESULTS 

Test C®~pound: ___ ~P:.:h.:.:en=ol=------~Exp.l: 18-P-2 Date: 5/4/77 

Analytical Method: Bubbler sampling wit~ 0.1 N NaOH - pH adjustment and dilution -

FID/GC analysis 

Comments: Test compound condensed and crystallized on the wall of inhalation 

chamber dlll'ing exposure 

Pre-Animal Exposure Inhalation Chamber Atmosphere Analysis 

:sample " T1me Test Compound•Concentrat1on 
(min) (mS!/1) (ppm) 

1 -10.0 1.72 531 

2 -5.0 1. 74 537 

Animal Exposure Inhalation Chamber Atmosphere Analysis 

Sample II T1me I Test Compound C1Jncentr~:t1on 
(min) (mS!/1) (ppm) 

3 1.0 1. 75 541 

4 5.0 1.85 572 

5 9.0 1.76 542 

6 13.0 1.72 530 

7 17.0 1. 70 525 

8 22.0 1.84 569 

9 26.5 1.63 502 

MEAN: 1. 75 540 

S.D.: 0.0775 23.9 

c.v.: 0.0443 0.0443 



Rats: 

Guinea 
Pigs: 

Clinical Observations* 
18-P-2 

phenol (540 ppm) 

Initial increased activity was noted in the rats as they were 
placed in the chamber. At five minutes, some nose rubbing was 
observed and most of the animals had slight tremors. These 
tremors became more p~onounced throughout the exposure and 
when the animals were removed from the chamber, the tremors 
continued for more than an hour. These tremors cau~ed a 
lack of muscle coordination and the animals seemed quite 
oblivious to their surroundings when removed from the chamber. 

Squinting was noted initially in the guinea pigs with slight 
lacrymation and salivation at five minutes. Tremors in most 
guinea pigs started at ten minutes after ~xposure began and 
increased with time until the animals were removed from the 
chamber, This effect of tremors also lasted n•ore than one 
hour post-exposure. 

General Comments: 

Tremors observed in most animals which would appear to inhibit their 
ability to escape from exposurt areas. 

Scores:** 

Nose 
Hyperactivity Rubbing Tremors 

Eye 
Lacrymation Saliv<t.tion Closure 

Rats +l +1 +4 0 0 

Guinea Pigs +1 0 +4 +1 +1 

Animal s Jud&ed to Have ImEaired EscaEe Abilit)::: 

Number of Animals Test Control 
(10 ];!OSSible~ R G R G 

0 X X 
1-2 
3-9 X X 
10 

* For 10 animals: "few" = 1-2; "some" = 3-5; "most" = 6-9; and "all" 
10. 

**Rating Scale: 0 (not present) to +4 (profound). 

0 

+1 



STATISTICAL ANALYSIS OF BODY WEIGIIT CHANGES 
AND ORGAN-TO-BODY WEIGHT RATIOS 

/.u. Daniels ~ 
J. A. Burkar~ and R. J. Voss ~~ 
Statistical Evaluation of IDLH Experiment 18-P-2: Phenol (540 ppm) 
7 June 1971 

77M262 

····· ---···-------------------------, 
Methods 

Post-exposure organ-to-body weight ratios were compared between 
test and control goups using Student's t-test. tlean values 
are given in Table 1. Weight changes were computed by subtracting 
pre-exposure weight from each post-exposure weight. These changes 
were analyzed using an analysis of variance for a repeated measures 
design. Tables 2a-2b present the results of this analysis plus the 
mean weight changes. 

Organ-to-Body Weight Ratios 

No significant differences were observed. 

Weight Changes 

All groups showed significant increases in weight over the course 
of the experiment. Female guinea pigs of the test group had signi­
ficantly lower body weight at autopsy and showed significantly 
smaller weight increases than those of the control group. 

XC: N. Price 

/gj 

A. F. Toronto 
J. H. Nelson 

Attachments 



77M262 Table 1 

Experiment No. 18-P-2 .Phenol (540 ppm) 

~fean Organ-to-Body Weight Ratio (x 1000) 
Mean 

Number of Weight 
Animal Sex ~roup Animals (grams) Lungs Liver Kidneys Heart Brain :,u~·t:t~n.ls Gonads 

Rats Male Control 5 -l,02 6.75 50.39 8.10 3.77 5.25 : .21 14.88 

n-est 5 290 6.81 50.16 7.96 3.56 5.04 .22 15.23 

t-value -1.23 .13 -.08 - -.42 -.73 -.56 .65 .46 

significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 223 7.44 48.79 7.65 3.93 6.32 .29 5,10 
Te.st 5 211 7.16 45.58 7.29 3.81 6.33 .29 5.29 

t-value -.69 -.38 -1.35 -.75 -.42 0.0 -.04 -.83 
significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Guinea Male Control 5 310 8.80 53.58 9.80 4.91 8.96 .43 4.91 Pig Test 5 316 8.21 52.85 9.44 4.53 8.84 .43 4.97 
t-value .37 -.75 -.14 -1.25 -.65 -.30 -.10 .17 

. significance N.S. N.S. N.S. N.S. N.S. N.S. N.S. N.S. 

Female Control 5 317 8.56 48.34 9.32 4.42 8.54 .45 5.67 
Test 5 288 7.60 42.01 9.01 5.23 9.05 .47 5.58 

t-value -2.92 -1.41 -1.43 -.67 1. 73 1. 29 1.24 -.09 
signifiaance p<.05 N.S. N.S. N.S. N.S. N.S. N.S. N.S. -

N.S.- Not statistically significant, a=.OS. 



MEANS 

GROUPS: 

77M262 Table 2a. 

EXP. HO. 18-P-2: PHENOL (548 PPM> OH MALE RATS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGN 

SOURCE OF VARIATION 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
TIMES X GROUPS 
T H1ES X SUBJECTS I H GROUPS 

TOTAL 

TIMES: 

DAY 1 DAY 3 DAY 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
8 
4 
4 

32 

49 

DAY 10 

4 

SUM OF 
SQUARES 

2693.8 
11239. 
43770. 
384.52 
2380.6 

60468. 

DAY 15 

5 TOTAL 

MEAN 
SQUARE 

2693.8 
1404.9 
18942. 
96.129 
74.392 

CONTROL 1 -1.400 19.200 29.809 61.800 86.609 . 39.288 
TEST 2 -15.289 5.299 22.000 48.899. 61.890 24.529 

TOTAL -8.31!!9 12.201!! 25.900 55.300 74.200 31.860 

F-RATIO SIGNIFICANCE 

1.9174 N.S. 

147.09 p<.OOl 
1.2922 N.S. 



tEAHS 

GROUPS: 

77M262 Table 2b. 

EXP. HO. lB-P-21 P'HEHOL (548 PPM) OH FEmLE RATS 

AHALVSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF VARIATION 

GROUPS 
SUQJECTS IH GROUPS 
TIMES 
Tlt'ES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

Tli'ES: • 

DAV l DAV 3 DAV 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
B 
4 
4 

32 

49 

DAV 10 

4 

SUM OF 
SQUARES 

1076.5 
16129. 
9516.7 
69.520 
3245.8 

30037. 

DAV 15 

5 TOTAL 

MEAH 
SQUARE 

1076.5 
2EH6. l 
2379.2 
17.380 
1131.40 

CONTROL 1 -1.200 10.000 20.400 34. 0E10 39.2013 20.480 

TEST 2 -7.680 3.488 18.288 23.088 27.8aa 11.208 

TOTAL -4.4130 6.708 15.300 28.580 33.180 15.840 

F-RATIO 
SIGNIFICANCE 

.53393 N.S. 

23.462 p<.OOl 
.17139 N.S. 



t£ANS 

GROUPS: 

77M262 Table 2c. 

E~. NO. 19-P-21 PHENOL (549 PPMD ON MnLE GUINEA PIGS 
ANALYSIS OF WEIGHT CHANGE FROM PRE-EXPOSURE 

ANALYSIS OF VARIANCE TABLE FOR REPEATED tEASIJRES DESIGN 

SOURCE OF VARIATiON 

GROUPS 
SUBJECTS IN GROUPS 
TIMES 
Tlf'ES X GROUPS 
TIMES X SUBJECTS IN GROUPS 

TOTAL 

TII'ES: 

DAY 1 DAY 3 DAV 6 

1 2 3 

DEGREES OF 
FREEDOM 

1 
9 
4 
4 

~2 

49 

DAY 10 

4 

SUM OF 
SQUARES 

13.516 
4995.4 
54437. 
189.89 
2327.4 

61883. 

DAY 15 

5 TOTAL 

MEAN 
SQUARE 

13.515 
624.42 
13689. 
27.473 
72.732 

CONTROL 1 9.488 23.6£18 42.280 .69.888 97.a0e 48.2013 
TES'f 2 s.ae0 22.8013 38.688 66.200 182.488 47. 168 

TOTAL ? .tea 23.208 48.4EJB 67 .Gee tea. 10e 47.688 

F-RATIO 
SIGNIFICANCE 

.21645E-B1 N.S. 

197.11 p<.OOl 
.37772 N.S. 



f'EAHS 

GROUPS: 

77M262 Table 2d. 

EXP. HO. 18-P-21 PHEHOL (548 PPH> OH FEMALE GUIHEA PIGS 

AHALVSJS OF WEIGHT CHAHGE FROM PRE-EXPOSURE 

AHALYSIS OF VARIAHCE TABLE FOR REPEATED MEASURES DESIGH 

SOURCE OF VARIATIOH 

GROUPS 
SUBJECTS IH GROUPS 
TIMES 
Tlf'ES )( GROUPS 
TIMES )( SUBJECTS IH GROUPS 

TOTAL 

TII'ES: 

DAY 1 DAY 3 DAY6 

1 2 3 

DEGP.EES OF 
FREEDOM 

1 
8 
4 
4 

32 

49 

DAY lEI 

4 

SUM OF 
SQUARES 

2478.1 
2311.8 
58815. 
31~.52 
1529.7 

56652. 

DAY 15 

5 TOTAL 

f'EAH 
SQUARE 

2478.1 
288.99 
12504. 
79.129 
47.885 

CONTROL l 10.2€18 30.908 49.6EIB 73.40a 10e.ee0 54.400 

TEST 2 4.4EI6 19.606 33.260 57.800 87.200 46.320 

TOTAL 7.300 24.900 41.406 65.600 97.600 47.360 

F-RATIO 
Sif.NIFICJ\NCE 

9.5752 p<~OS 

261.56 p<.OOl 
1.6553 N.S. 



HISTOPATIIOLOG:I:CAL EVALUATION OF ORGAN 
SPECIMENS FOR IRREVERSIBLE LESIONS 

Experiment#: 18-P-2 

Chemical: Phenol (540 ppm) 

Animal # 

Control 
18RCZF 
18RC6F 

Time of Death 
Post Exposure Lesions Found 

Irreve:r·sible: 
" 

possible calcification in one kidney 
inflammation of kidney - scarring 

would follow 

Irreversible: none 



i 
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