N\‘;" ,‘Q; *:;f{ “}( e q l \ l \q__)(p ‘,U:‘ FAGE 1/ 24

- Feoe Nk P P
e Bresod

Ky

(\\
AT 9
FACSIMILE TRANSMISSION (n.;{*ﬁ‘ " R s
. - o ) 3
NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH ‘E‘s’o\ £\
Education and Informatiop Division Nl S
Information Resources Branch b ) s
4676 Columbia Parkway (C-18) Vo & b
Cincinpati, OH 45226-1998 NG % =
Rlgreth s ,&
S
DATE: 2 -\ R~ 2, NUMBER OF PAGES (INCLUDING THIS PAGE)
i _ Rarbana (/A Ave,
G\

TELEPEONE NoMBER: __FO( 3729 79LR
FAX NUMBER: O PIL AHbal
— —’/
(A_373 aH45t)

FroM: (o le. QMPQE

Telephone Number:

NIOSH 8004 1-800-356-4674
9a.m.- 4:00 p.m. Eastern Time

FAX Number: (513) 533~-8347

E-mail Address:

REMARKS: RMN=12 S5 0|

OO

9221



FEB-14-03 14:10 FROM: ID: ) PAGE R 2rs24

'oo/2£0£/
Seprember 1976

Final Report

PRELIMINARY TOXICOLOGICAL STUDIES

OF TATB, TCB, AND TCTNB

Prerared for:

LAWRENCE LIVERMORE LABORATORY

P.0. Box 808, L3519

Livermore, California 94550

Attention: Dr. Jim Johmson
SRI Projcst LSU-4728

Subnitted by:
Ted A. Jorgenson. Toxicologist

Vincent F. Simmon, Ph.D., Manager
Microbial Gemetics Pregram

James V. pilley, Ph.D.

Senioer Inhalation ToxScologisr

Approved:

/- -
Py W/
o 10l
Gordon W. Newell, Ph.D., Direcror
Department of Toxicolegy

I4
’

. A. Skianer, Execurfve Director
Life Sciences Division




FEB-14-03

14:11 FROM:

CONTENTS

LIST OF TABLES. . . « @ = = « v v v v v v
SUMMARY . . _ . . . . .o
INTRODUCTION . . . . . . . . . . . ...

EXPERIMENTAL PROCEDURES . . . . . . . . . .

Single-Dose Qral Toxicity . . . . .
Primary Skin Irritation . . . . . .
Eye Iyxitation . . . . . .+ . . . . .
Skin Sensitizacion . . . . . . . . . .
In Vitro Mutagenesis/Carcinogenesis . .
Inhealatfon Studies. . . . . . . , . .

RESULTS AND DISCUSSION. . . . . . . . . . .

Single-Dose Oral Toxicitv in the Rat .
Single-Dose Oral Toxicity in the Mouse
Primary Skin Irrvitation . . . . . . . .
£ye Irritacfon . . . . . . . . ). ..
Skin Semsitization . . . . . . . . . .
In Vitro Mutagenesis/Carcinogenesis . .

Inhalation Studdies . . . . _ . . . . .
REFERENCES. . . « v + o o o v i
it

ID:

iii

PACE

3724




FEB-14-03 14:11 FROM: ID:- PAGE 4724

TABLES

—_—
- -

(\\\\\~ Table,i — Acute Oral Toxiciry of TCB to Fasted Malc and Female Rats
____4// ) Using Corn 0il As a Vehicle.

(’ Table 27~ Acute Oral Toxicity of TCB to Fasted Male and Female Mice
~\\t Using Corn Qil as a Vehicle.

Table 3 - Summary of Eye Irrization Responses in Rabbits Treated with
TATB.

Table 4 ~ Syummary of Eye Irritation Responses in Rabbits Treated wirh
TCNB.

</"‘ Table 5)~ Summary of Eye Irritation Responses in Rabbits Treated with
'T‘CB . .

T T T
\\\\‘ Tab’e 6 //ln Vitro Assays with Five Salmonella typhimurium S=rains and

Escherichia coli Scrain WPZ.

Table 7 - In Vitro Assays with Saccharomyces cerevisize D3
Table 8 — DNaA Repa;r Assay

~
<: Iable 9 - Body Weights of Rats Before and After a One-Hour Inhalation
- Exposure to Atmospheres of TCB Vapors, TATB Dust, or TCTNB
Aerosols -

1id




FEB-14-03 14:11 FROM: ID: PAGE S/ 24

SUMMARY

The acute oral LD50s for TATB aad TCINB in borh sexes of racs and

mice were greater than 5 g/kg. 'TCB had the following LDS0s: 1800 mg/kg
in male ratrs, 2800 mg/kg ia female rats, 3350 mg/kg in male mice. and

3402 mg/kg in female mice.

Primary skin irritation studies in the rzbbit showed that TCB and
TCTINB were mildly frritaring and that TATB was nonirritating. Eye

irritation studies, also in the rabbit, showed that TCB and TATB were

mild but transitory irritants, with TCTNB respounding 3s a severe irri-
tant. The sensitizacion sStudy in the guinea pig did not show TATB, TCB,

or TCINB to be sensitizers.

" TCINB, TATB, and TCB were not mutagenic when tested in five strains

of Salmonella typhimurium and in Escherichia coli strain WP2. TCINB

was the most toxic of the three compo.ands tested in these strains, and

it also showed toxic effects in the recombination-deficient Bacillus
subtilis strain M45. None of the conmpounds showed toxic effects in
repair-deficient E. coli strain p3478. Mitotic recombination in the yeast
S. cerevisiae D3 was increased by TCB but not by TCTNE or TATB; however,

a dose-related rvesponsc could not be established.

The response of rats exposed for 1 hour to saturated TCB vapor
iadicares that TCB does not present an acute inhalation hazard. The only

noteworthy observation was that the rate of weight gain for the treated

sweup remo hece shen whas «£ gho sontrolo.:. The »ecauwleos Ladicered (had
TATB is not an acute inhalation hazard as a dusc. TCTNB probably would
have the same nazard value as TATB when inhaled as a dust. However,
TCTNB was administered ns an aerosol in DMSO, and the presence of DMSO
may have enhanced the TCTNB biocavailability by increasing its solubility

in.biological fluids and jincreasing pulmonary membrane permeability.

These studies have indicated the potential acute inhalation toxicicy of . :
TATB, TCB, and TCINB. They did not address the problem of continuous .

dafly exposures., fuch 3s might be encountered in the work environment.

1
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INTRODUCTYION

As part of its overzall)l program to obitain safery information on

potential explosives, Lawrcnce Livermore Laboratory (LLL) is particularly

interested ia TATB, TCB, and TCTNB.* At the request of LLL, SRI

designed and conducted the following studies on TATB, TCB, and TCTNB:

Acute oral LD50 in the rar and mouse

In vitro mutagenesis/carcinogenesis in microorganisms

One~hour dust or vapor inhkalation in the rat.

following compound batches were used in the studies listed above:

Ugsed in Study Number:

(1) through (5)
In storage

(1) through (&)
(3)

(1) through (4}

(1)
(2) Skin 2nd eye irritation in the rabbit
(3) Skin sensitization ia the guinea pig
€)]
(5)
The
Cohgound Batch Number
TATB - B~318
B-~365
TCB B-320
. B-367
TCTNB B-319
B~366

a—

€

{' 3 ‘; - C St\\r\ AR
! Y

i —

D -

% TATB: 1,3,5-txrismino=2,4,6~trinitrobenzene; TCB: 5-trichlorobenzene;

TCTINB -

1,5,5~trichloro-2,4,6~crinitrobenzence.

2
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EXPERIMENTAL PROCEDURES

Single—Cose Oral Toxicity (LD50)

Rat

Ten voung-adult Sprague-Dawley~derived tats of each sex, weighing
70 to 111 g, were used in each of the threr test groups. Each compound
was admirnistered to fasted rats as a suspension in corn oil. The graded

dosages were given intyagastrically with a ball-point needle and syringe.

After trcatment, all animals were observed daily for physiclogical
and behavioral responses. Body weights were recorded initially and weekly
thereafter. At the end of the 2-week observation period, all surviving
animals were sacrificed and examined for evidence of gross pathologic

changes.

Inirially, we conducted range—finding studies at varicus dose levels
to identify the zone of toxicity. Three to five animals wevre used per

level. The resulis ol this preliminary work are not presented in this
report, but the data are on file =2t SRI.

SRI and LLL agreed to use 5 g/kg as the maximum dose for testing.
" Any compound showing S0Z mortality or less at this level was reported
as having an LD50 of zreater than 5 g/kg.
Mouse

P The procedures for the single-dose oral roxicity (LD50) study in
the mouse were similar to. those used for the rat. Ten young-adult ICR/SIM

mice of cach sex, weighing 20 to 31 g, were used in cach test group.

As in the rat study, all animals were observed daily after treatment
for physiological and bebavioral responses. Body weights werc recorded
initially and then weekly. After 2 weeks of observation, all animals
were sacrificed and examined for evidence of gross pathological changes.
The maximum dose tested was 5 g/kg, the same as that established for

the rat study.
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‘ Primary Skin Irrircation

The procedure used to assess primary skin irritation was the Draize

et

Tesz. Six New Zealand white rabbits, weighing 3 tc 5 ib eaéﬂ; were

used in each test group. Only one compound was apolied ro an individual
rabbit. The back of each rabbit was clipped free of hais 24 ht before
applicacion of the compounds. Two sites were abraded and two were
unabraded. Each compound was gpplied in 0.5-g quantities to each test
site. 7The zest sites were corar~d with a gauze pad, and the enrire back
was overwrapped with rubber dam. Twenty=-four -hours later, the wraps were
removed, cexcess compound was vemoved, and each rest site was scored for
erycthemz and edema. Readings were recorded for the 24-~hour examination
and again-at 72 hours. A final irritation score was calculated from

the 24— and 72-hour teadiags.

E§e Irritation

Nine New Zealand whit2 rabbits, weighing 3 to 5 1b each, were used
in,égéﬁbtest group. Only one compouhd was administered to zn individuzl
rabbit. The compound was instilled in 0.l-g quanticies into the left
eye of each rabbit, the right eyc serving as the control. In each"test
group, three of the rabbits had the compound washed .from the cye 30
seconds afrer instillation; three, 5 minutes aftevr instillation: and three

did not have the compound washed from the eye.

Each eye was graded for occular lesions at 1 and 4 hours on the
day of application and again at 24, 4B, 72, and 96 hours. Of particular
interest was determination of whether the cornea, iris, or conjunctiva

developed irritancy and/or showed a transitory responsc (lasting for

moxe than & few hours). In cases of severe eye irritation, we continued
observations. for 7 days or more to fidentify more closely the recovery

time. The procedure and grading system were taken from the Draize Test.

Skin Seasitization

Ten male Hartley-strain guinea pigs, weighing 300 to 400 g, were
usced in the vehicle control group and in cach of the three treatment

groups. The animals were housed individually and received a commercial

4
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laborarory raticn supplemented oa alternate days with fresh lettuce or

cabbage.

Each test compound was diluted o a concentration of C.1%Z with a
17 sclution of carbomeéthylcellulose. he conrrol group received the 1%
solurion of cerboxymethylcellulose alowe. Fach compound solution was
administered in a series of ten "sensitizing" injecrions into the lower
back and fianks of the guimea pigs. Before each injectiom, the test
site was ¢lipped free of hair with electri¢ smali-animal clippers.
Irjections were made randomly over the rest area every other dey via a
I-cc tuberculin syringe fitted with a 26-geuge needle. The volume of
the first injection was 0.05 ml; the other nine injections were cach

0.1 ml. Tuwenty-four hours- after each imjection, the resultfng reaction

~was scored for redness, height, and diamcter. Redness and height were

s

scored on a scale of 0 to 4, as described by Draize; dismeters of

reactions were measured in aillimeters usiag micrometer c¢alipers.

Two weeks after administration of the tenth sensitizing injection,
the lower back and flanks of each experimental guinea pig were clipped
free of hair, and a challenge injection of 0.05 ml was adminiscered.

Each animal's Teactions were graded 24 hours later and compared with

. those from the sensitizing injections.

(

In Vitro Mutagetesis/Carcinogenesis

Background

SRI examined TATB, TCINB, and TCB for mutagenicity by in vitro

microbiologica) assays with Salmonella typhimurium strains TAIS35, TAl537.

TAL538, TA98, TA100; Escherichis coli strain WP2; repair-deficient and

tepair-proficient strains of Bacillus subrilis and E. coli; and with the

yeast Saccharomyces cerevisiae D3. An Aroclor 1254-stinuluted, rat

liver-homogenate metabolic activation system was included in each pro-
cedure (except in the DNA repair assay) to provide metabolic steps that
the bacteria either are incapable of conducting or do not conduct under
the assay conditions. The purposc of this study was to determine whether

the compounds elicited a mutagenic rrsponse in microorganisms.

PAGE
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The assay procedute with §. typhimurium has been proven to be 85

to 90% accurate in decécting carcinogens as mutagens, and it has about

the >ame accuracy in jdentifying ChemlcalS that are not carc1wogenxc.1
'\AThe assay procedu*e w;th §. cerevisige is about 607% accurate 1n detecting

carc1nogens as agents that increase mitoric recombination.? The assay

with E. coli WP2 and the microbial seusitivity assay are two additifonal

systems f£or derecring mutagens. The combination of these four assay

pr'ocedurés significantly ennhances the probability of detecting potentially

hazardous chemicals; _Howcvcr, becguse the test systems are not 1007

accurate, neithexr a positive nor 2 negstive result proves that a chemical

bt SR - ie haza*dous or nonhazardous to man.

Sglmonella Lypnimuriuvm scrains TA133), TI‘\1337,
TA1538, TA92, aad TA100

' The S. typhimurium strains used at SRI were obtained from Dr. Bruce
Ares of the University of Califormia at 3etkeley.3 3 All are histidine f —
auxotrophs (hiﬁf) by virtue of autations in the histidize operon. 1In |

addition to the mutations in the histfdiac operon, five of the fadicartor

strains have mutations in the lipopolysaccharide coat (zf2”) and delerions
zhat cover a gene involved ia the repair of uv damage (uvrB~). The Efgf
" murarion makes the strains more permeable to large molecules, thereby
increasing rheir sensitivity to these molecules. The uvrd™ mutation
decrenses repair of some types of chemically damaged DNA and thereby
enhances sensitivity ro some mutagenie chemicals. Srtrafn TAIS35 is
reverred co histidine prototrophy (§i§f) by meny mutagus that cause
base-pair substitutions. Strains TA1537 and TALS538 sre reverted by many
frameshifc mutagens. TAI537 is more sensitive than TA1538 to mutations
by some seridines =nd beazanthracenes, but the difference is quantitative
¥; vather than qualitative. TAIOO is derived from TAL535 by rhe introductien
v of the R faetor plasmid pKM101.6 The introduction of this plasmid, which
: confers ampicillin resistance to rhe strain, greatly enhances the sensi-
S I tivity of the strain. to soﬁe base~pair substitusion mutagens. We have
K shown that mutagens such as bemzyl chloride and 2Z-(2-furyl)-3-(5-nitro-
20furyl)-acrylamide (krown as AF2) can be derected in plate assays by

TA100 but nort by TAL535. The presence of this plasmlid also makes strain

6
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TA1Q00 sensitive to some frameshift mutagens——e.g., ICR-191, benzo(a)pyrene,

aflatoxin BI’ and 7,12-~dimethylbenz(a)anthracene. TA%8 is derived from

-FTA1538 bv the addition of the same plasmid, and the plasmid makes this

strain more gensitive to some muragens. TA92 is the same as TALOO except

. . -+ s
“thar it is uvrB and xfa .

All the indicator strainsg are stored in liguid nitrogen. For each
experimeént, an inoc¢ulum from frozen stock cultures is growﬁ overnight at
37°C in 2 nutrient broth consisting of 1% txyptone and 0.5% yeast extract.
Afrer statiomary overnight growth, the cultures sxe shaken for 3 to 4 hours
to ensure optima) growth. Each culture is checked for sensitivity to
crysral violet. The presence of the rfa” mutation makes the indicator
strains sensitive to this dve, whereas the parent strain, g_fg‘*', is not
sensitive to the dye. However, the mutaton is reversible, leading to
the accumulation of zggf'cells in the culture. Therefore, the cells
must be tested routinely to ensure rheir sensitivity to crystal violet.
Each culturce also js tested by specific mutsgens known to revert ecach

test strain (positive controls).

To a sterile 13 x 100 mm test tube placed in a 43°C heating block,

we add in the following order for assays in agavt:

(1) 2 ml of 0.6% agar*
{(2) 0.05 ml of indicator organisms
(3) 30 ul of a solution of the test chemical

(&) 0.50 ml of merabolic acrivation mixture (op:ioﬁal).

For negative controls, we use steps (1), (2), and (4) (optional) and

S0 u1l of the solvent used for the test chemical.

This mixture is stirred gently and then poured onto minimal agar
plates.+ After the soft 2gar has set, the plates are incubated at 37°C

for 2 days. The number of hist revertants (colonies that grow on plates

* 0.6% agar contains (.05 mM histidine and 0.05 mM blotin,

T Minimal agar plates consisc of 15 g of agar, 20 g of glucose, 0.2 g
of MgS0,.7 H,0, 2 g of citric acid monohydrate, 10 g of K HPO,, end
3.5 7 of NalNi{ P0,.H,0 per liter.

I HAan
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lacking a sufficient amount of histidine to support colony formazion)

are counted and recorded. Some of the revertants are routinely tested

-to confirm that they are his*, require biotin, and are seansizive to

cryscal violet (rfa ).

Escherichia coli scraian WPZ

The E. coli WP2 (uvrA—)7’8 used in this project was given to us by
Dr. -D. McCalla. A procedure similar to the cne used with Salmomella
is used to measure the reversion of WP2 to tryptophan independence.
However, instead of containing a trace of tryptophan in th¢ top agar,
the minimal z2gsr plates contain 1.25 g of oxoid brorh per lirer ro provide
the trace of tryptophan required for enhancement of any mutagenic effect

of the test chemical.

In addition to reversion of the mutsted tryptophan gene, WP2 may

undergo a forward mutation in a tryptophan tRNA gene to achieve trypto-

‘phan independence. This is called phenotypic reversion. We do not

distinguish experimentally between che true revertants and the phenre- -

typic revertants (although the latter tend to form smaller colonies).

Escherichia coli strzins W3110 and p3478 and Bacillus subtilis
strains HI7 and M&S

We obtained the E. coli strains W3110 aud p3478 from Dr. H. Rosenkranz.’

Strain p3478 is a polA™ derivative of strain W3110. Xt carries a single,
revertible mutation in a gene for a DNA polymerase; Gross and Grosslo
showed that this mutation is involved in DNA repair synthesis. This
mutatioulincreases the sensitivity ¢f strain p3478 to chemicals that
lead to alternations of or damage ro the DNA. Therefore, we can assay
for chemicals that damage-DNA by comparing the relative sensitivity of
p3478 and W3110 to the test chemicals.

The B. subtilis strains H17 and M45 were obtajined from Dr. Kada. 'l

_Strain M45 (xrec ) 18 derived from H17, but it is deficient in the genetic

recombinztion mechanism necessary to repair DNA damage. Cells deficient
in this repair mechanism are killed morc easily by some chemiczal muta-

sens than are wild-type recombination-proficfent cclls. If a chemical

8
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is roxiz ro xec” cells, but at the samc concentration is not equally

+ .
roxic to rec cells, the chemical probably is a nutagen.

Inoculums from frozen stocks are grown overnight in nutrient broth*

at 37°C with shaking- To 2 ml of nutricnt bcoth containing 0.6% agar

15 added 0.1 ml of the rest culture. The suspension iSs mixed and

poured onto plates containing nutrient broth and 2% agar.

[

Aftgr the soft agar_hés solidified, a sterile filter disc impreg-
nated with the test chemical is placed 4in the center of the plate. The

plates are incubated at 37°C for 16 hours, and the width of the zone of

toxicity or inhibition of growth is then measured. We usually must test
several concentrations of chemical to derect accurately differences in
the zones of growth inhibition, because higher initial concentrations
lead to steep concentration gradieants cthat may reduce the differences

in growth inhibition of the two strains.

" Positive controls for this cssay are l-phenyl-3,3-dimethyltriazene
(1 mg) and N-mecrhyl-N'-nitro~N-nitresoguanidine {20 pg) placed on the
--7- filter disc. The sizes of the zones of toxicity caused by thcse mutagens
correspond to the relative seasitivities of the repair-deficient strains
(p3478 and M45) and their repair-proficient parent strains (W3110 and H17).
The negative control is 50 ug of chloramphenicol placed on the disc. 1In
this case, equal zones of. inhibition are expectred in genetically related
strains since the toxicity of this control does not depend on a mechanism
that leads to DNA damage. All assays are performed at least twice and

in duplicate. ’ ;

Saccharomyces cerevisiae D3

The yeast S. cerevisiae D3 is a diploid heterozygous for 2 mutatioa

in adenine-mecraboliziang enzymes.lz' Cells homozygous for this mutarion

produce a red dye when grown on medium containing adenfne. Adenine-'
requiring homozygotes can be génera:ed from the heterozygotes by mirotic
recoﬁbinacion. Many mutagens increase the frequeney of mitotic tecombi-
nation. Mitotic recombination is indicated by the development of colonies
‘with red pigmentarion, and the number of pigmented colonies obrained

indicates the mutagenicity of a compound or its mntabolite.15

9
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The Saccharomyces test strain from the liguid nitrogen is grown over-
night at 30°C with aeration in 1.0% tryptone and 0.5% yeast extract.

The cells are washed twice in 0.067 M PO, buffer (pH 7.4) and resuspended

‘in the same buffer at a concentration of 108 cells/ml.

The gg_giggg_yeasi mitotic recombinstion assay in suspension com~
sists of 5 x 107 washed stacionary—phése yeast cells in { ml of 0.067 M
POAvbuffer (pH 7.4) and 50 mg/ml of the test chemical (or a fraetion of
the concentration required to give approximately 50% killing). The
suspension is incubated at 30°C for 4 hours. After incubation, the
sample is diluted serially in sterile saline -and plated on tryptone-yeast—
agar plates. Plates of a lO-3 dilution are incubated for 2 days at 30°C,
followed by 2 Aays at 49C to enhance the developmeni of the red pigment
indicative of adenine-negative homozygosity. To detect red colonies
or red sectors, we scan the plates with a dissecting microscope at
10 % mggnification. Plates of a 107> dilution are incubated for 2 days

ar 30°C for determinstion of the total nuwmber of colony-forming units.

The in vitro yeast mitotic recombination assay with metabolie acti-
vation is conducted as above with the addition of the meraboliec activarion

system to the iIncubation mixtyre.

arocloxr 1254-Stimulated Metabolic Activation System

Some carcinogenic mutagens (e.g., dimethylnitrosamine) are inactive
unless they are converted to their active form by being metzbolized-
Kier et al.14 have described the merabolic activartion .systems we use.
Adulr male rats are given a single 500-mg/kg intraperitoneal injection
of a polychlorinated biphenyl (Aroclor 1256)15 Four days after the
injeccion, the animals are depfived of foeod. On the fifth day, the rats

are sacrificed.

The livers arve removed aseptically and placed in preweighed, sterile
glass beakers. The organ weight is determined, and all subsequent
operations are conducted in an ice bath. The organ is.washed in an
equal volume ¢f cold, sterile 0.15 M KC1 (1 ml/g of wet organ), minced

with sterile surgical scissors In three volumes of 0,15 M KC1, and homo-

10
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genized with a Potter-Elvehjem apparatus. The homogenate 41s centrifuged

for 10 minutes atr 9000 x g, and the supermatant is removed and stored in
liquid nitrogen. To the postmitochondrial supernate are added HgClz,

KCi, glucose-6-phosphate, TPN, and sodium phosphate (pH 7.4).

Inhalation Studies

Inhalation Chambers

Exposures to TCB and TATB were conducted fin a ¢ylindrical Lucite
chamber approximately 12 inches in diameter and 24 inches high. Rats
were exposed to the dust or vapor through two rows 1.5-inch holes in the
middle part of the chamber, which allow for head-only exposurns. The
rats were placed in wire restrainers on shelves around the inhalarcion
chamber in such a way that their heads protruded into the chamber. Thnis
entire exposure system is contained within a glove box so that hszardous

materials can be controlled.

Exposures to TCINB were conducted in a chamber suited for liquid
acrosols. This chamber is made of srainless steel and Lucite. The
animals were contained in wir vesttainers and only their heads were

exposed.

The exhaust from the first chamber was routed through a glass-wool .

column and two liquid traps to prevent the vapor or dust from escaping

into the room. The exhaust from rhe second chamber was routed through

' an in-line incinerator.

Generating Systems

TCB was generated as a vapoer by metering air atr 33 liters/min over
a layer of TCB in s flask maintaine! at 71 to 72°C by a water bath. The
air temperature 3t the animal level was 24.5°C. This system provided

a saturated TCB vapor for the animals to inhale.

TATE was generated as a dust. The dust was placed in a 500-ml
Erlenmeyer flask fitted with a glass sidearm that allowed a stream of air

to be directed toward the bottom of the flask. The flask was connected to

11
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the top of the inhalartion chamber by a polyethylene tube and was placed B
on a vibraror so that the dust was comnstantly stirred up while the air
streanm carried the smallest particles into the chamber. The air input

into the generator was approximately 8.7 liters/min.

TCINB was generated as a 107 solution in DMSO afrer agglomeration of

particles precluded generating it as a dust. Four DeVilbiss nebulizers

operated at 15Apsi were used to generate the aerosol into a 2.5-liter
nixing chamber. This aerosol was carried inte the inhalation chauwber v

through = priﬁary dilucion column at 13 liters/min.

Aerosol/Vapor Concentrations

Vapor concentrations of TCB were cstimated based on the amount
generated and not ‘recovered from the gemerator and from the rubing to
the inhalation chamber. The nominal concentration of TCB was calculated
to be 9.3 g/m3.

At least four air samples were collected from the inhalation chamber
at the animal nose level during the exposures to TATB and TCINB. Samples
were collected on preweighed nucleopore filters by pulling a known - ‘i
amount of chamber air through the filter. The filters were weighed again k
wvirh a Perkin-Elmer Model AD2 microbalance that has an accuracy of * 1 ug.
"The analyrical concentration of TATB was found to be 219 £ 59 mg/m3, and
that for TCINB was 682 + 391 mg/m°.

Innalation Exposures

All exposuxes were for 60 minutes. 7The animals were weighed just
"before they were placed in the wire zestrainers. During the exnosure
and daily thereafter for -14 days, the animals were observed fer toxic
signs. They were weighed again 7 and 14 days after exposure. After
14 days, the animals were saerificed and autopsied for gross pathological

changes.

12
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RESULTS AND DISCUSSION

Single-Dose Oral Toxicity (ILDS0O) in the Rat

TATB

None of the male or female rats treated orally with a single S-g/kg
.dose of TATB died- All animals appeared to be normal throughout dosing

and dhrine rhe postr—treatmnnt ohservarion period.

All the rats steadily gained weight throughout the study and revealed

no gross abnormalities at necxepsy.

The oral LD50 for TATB in male and female rats is greater than
S g/kg.

TCTNB

None of the male or female rats that received 5 g/kg TCINB as a
single orél dose died. However, all animals exhibired mild depression
and- fnactivity duxing the first 48 hours after ctreatment. Additionally,
the treated rats had a rough hair coat for the first 56 hours afrer
treatment. Throughout the remainder of the study, all the rats appeared

rormal.

Body weights increased throughouc‘:he study; however, the ovetall
increase was approximatcly 27% less than that of the TATB-treated rats.
Necropsy of all rats at the end of the observation period revealed no

gross abunormalities.

The oral LP50 for TCTNB in male and female rats is greater than
5 g/kg-

TCB

Table I summgrizes the oral toxicity of TCB in corn oil to male
and female rats. In general, all rats exhibited a rough hair c¢cat during

the first 48 hours after treatment. Addicionaily, for those animals

13
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.("‘\\
that eventually died, the following observatjions were nored: Initially,
the animals showed signs of passive tremors, depression, and inactivity
that led to prostration, persistent tremors, coma, and death. With
i the exception of onc maic administered 2500 mg/kg that died 10 days after i
i ' N
! treatment, all deaths occurred between 21 and 96 hours after treatment.
' YU QELEVIOLAL diU PRYSAVLIUSLUGEL LESPOUSES UL SULVAVULY gPPLURLMEELELY
48 hours after treatment appeared normal.
Necropsy of 11 surviving rats (both male and femalec) revealed no
gross abnormalities.
B . .
i The oral LDSO for TCB was 1800 mg/kg for male rats and 2800 mg/kg
Single-Dose Oral Toxicity (LD50) in the Mouse
TATB
None of the male or female mice treated orally with a single 5-g/kg ‘

dose of TATB died. All male mice had a2 rough hair ceat during the first
4 days post-rreatment, bur the coat rerurned to normal therezfrer. The

females showed no adverse effects throughout the study. .

All animals steadily gained weight throughout the study and revealed

no gross abnormalities at necropsy.

Tne oral LD50 for TATB in male and female mice is greater than -
S gl/kg.

TCINB
Nonc of the male or female mice that received 5 g/kg TCINB as a

single dose died. All animals appeared to be normal throughout dosing

and during the post~treatment observation period.

The animals steadily gainred weight throughout the study and

revealed no gross abnormalities at necropsy.

The oral LD50 for TCTNB in male and female mice is greater than
5 glkg. ‘

14
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Table 2 summarizes the oral toxicity of TCB in corn oil to male and

female mice. Observations included rough hair coat,' passive tremors,

”depressigp;_inac;ivityh_ptosQ:ati9q1_ggfsi$tent tremors, coma, and
eventually death. All animals thatr showed signs other than just rough
haiv coat evenrtually died. Deaths occurred between 22 and 288 hours
..outrs after treatment. Survivors appeared to have normal body weights and
normal behavioral and physiological responses approximately 48 hours

aftexr treatment.

Necropsy of all survivors revezled no gross abnormalities.

Primary Skin Irritation

TATB caused a minimum amount of edema in one of the six treated
rabbits at the 24-hour reading onrly. The total primary irritation score
for TATB was 0.04. '

— All six rabbits treated wicth TCINB showed edema at 24 hours, with
two rabbits also showing erythema. Only two rabbits showed erythema
and edema at the 72-hour reading. The total primary irritation score

for TCINB was 0.67.

The TCB-treated rabbits all showed erythema and edema at the 24-hour
readings, and only three showed erythema at the 72-hour reading. The

total primary irxritation score for TCB was 0.88.

The primary skin irritation studics showed TATB to be nonirritating

and TCINB and TCB to be mildly irritatinag to the skin.

Eve Xtrritcation

Tables 3, 4, and 5 summarize the eye irritation responses for

TATB, TCTNB, and TCB, respectively.
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Irrivation was obsexved in conjunctival and iris rissues only. All ,f

three rabbits in the no-wash and S-minute wash groups showed circum—

corneal injection sround the iris at the l-hour reading. This cendition

persisted for 3 days in the no-wash group. Occasional circumcorneal

injection responses were noted in individuzl rabbits at all treatment

levels, hut all effects involving the iris had disappeared by day &4

after treatment. I

Conjunctival responses were obsexved at all treatment levels and
generally involved mild redness, chemosis, and discharge. The treated
eye of 3ll rabbits in the 30-second wash group had returned to normal
within 24 hours, whereas the treated cye of rabbirs in the S-minute
wash group did not completely clear until day 4, and the no-wash group
was not judged normal in respouse until day 7. Overzll, the degree of

eye irritatien caused by TATB was mild but tramsitory.

TCTNB

TCTNB crused irritation inm all three ocular tissues, although the

degrec varied among individual rabbits.

No corneal damage was observed in rabbits that received a thorough

cye wash 30 seconds after compound instillation. However, two of the
threr rabbits did show oc¢casional eircumcorneal injection. Redness,
chemosis, and discharge were obsérved in all rabbits. The above responses
were transitory, and the eyes of all rabbirs in the 30-second wash group

had returned to normal 7 days post—treatment.

Two rabbits in the group that received a thorough eye wash 5 minutes
after compound instillacion showed mild corneal opacity at the 4-hour
reading. All three rabbits in this ﬁcoup showed.soma circumcorneal injection.
Redness, chemosis, and discharge were observed in all rsbbits, with one
continuing to show rhese symptoms through a 23-day observation period;

readings werc not continued beyond this 4-week perfod.

The treared eycs of all three rabbits in the no-wash treatment group

exhibited maxirmum swelling during the I~, &4-, and Z4-hour readings, thus

16
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preventing us from accurately scoring.the cornea and iris tissues.

" Readings of the cormea, iris, and conjunctival tissues rvemained at 20
ro 50Z of maximum scores throughout an extended 28~day observartion
period. Because of the petsistent‘démage in all three occular tissues 4
examired, the overall degree of eye irritation caused by TCTNB was

severe.

TCB

TCB caused ixritarion of all three oceular tissues examined. No
corneal damage was observed in the 30=-second and S5-minute wash treatment
groups, but a minor effect was observed in the cornea of the no-wash
group., The corneal tissues had teturned to normal within 3 days. ' Occa~
sional circumcorneal ipjection was observed in individual rabbirs at all
levels, bur all effects on the iris had disappeared by day 4 pést—

treatment.

Conjunctival responses werce observed at all treatment levels znd
generally involved varying degrees of redness, chemosis, and dischsrge.’
The eyes of the rabbits in the 30-second wash group had returned to
normal within 24 hours, but the 5-minute wash group was not normal unril
day 3, and the no—wash group did not return to normal until 7 days
post—-treatment. The overall ‘degree of eye irritation caused by TCB

was mjld but transitory.

Skin Sensitization

Careful review of rhe dara collected from each guinea pig in each
treatment group indicates that all challenge injections for all three
compounds were within the limits of reactions recorded during the sensi-

tizing period.

The guinea plg skin sensitization study did not show TATB, TCINB,

. S
or TCB to be gensitizers.

17
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In Vicro Mutagenesis/Carcinogenesis

S. typhimurium

Table 6 presents the results of the microbiological assays with
the five S. typhimurium strains anc E. coli strain WP2. None of the
compounds was nmutagenic toward any of the stxains of bactceria tested.
TCINB was more toxic than TATB or TCB at the higher dose levels,

The DMSO solutions of TCINB changed color, progressing from clear
to bright yellow over a few hours. We do not know what chemical reactions
may be involved in this color change nor whether mutagenic properties of
the compound are affected.

" S. cerevisiae
Table 7 preseunts the results for mitotic recombination in S. cerevisiae,
- ICB increased mitotic recombination in these assays. A clear positive

response 1is indicated by a more than threefold increase in the absolute

number of recombinants (mitoric recombinants per milliliter) as well

as in the relative number of uitotic recombinants (recombinants per 105
survivors). Such a2 response was not consistently present in the assays
with TCB, and a dose-related response was not obtained. Although a large
enough increase in recombinants was seen to indicate that TCB is mutagenic,
the ircrease in mitotic recombination was slight compared with the positive

" eontrol (1,2,3,4-diepoxybutane).

Neither TATB nor TCINB was mutagenic in §. cerevisfae D3, but the
latzer compound was toxic to the yeast; survival of the orxrganism was
less than 1% when the coucentration of TCINB was 0.004%Z. The order of
toxicities of the compounds is TCTNB > TCR > TATB.

DN¥A Repair Assays

As shown in Table 8, TCTNB demonstrated a preferential killing of
the rccosbination-deficient B. subtilis strsin M45, slthough little inhi-
bition of the parent strain Hl7 (Eggf) was observed. This presumably
indicates an ability of TCINB to cause damage to DNA that cannot be
repaired in the rec” B. subtilis eells. No zone of groweh inhibition by

18
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TCTNB was observed in the repair-deficient E. coli strain p3478. No other

toxic «ffects related to DNA repsixr were seen in the assays with TATB

or TCE in the E. coli or B. subtilis strainms.

Inhalation Studies

TCB

Eight male and eight female rats were exposed to TCB. During the
exposure three rats appeared to be salivating. As the exposure con-
tinved, some TCB was seen to crystzllize on the whiskers and fur around
the animals’ noses. All animals appeared to have some mild irritation
around the eyes. After the exposure, no mortality or toxic signs were
noted, and the animals appeared to be normal over the next 14 days.
However, during thc 2 weeks after exposure, the weight gain for the treated
animals was slightly less than that for the control amnimals. At autopsy,
the prominent findings were mottled kidneys in seven males aund three
females, focal hemorrhage, and lung congestion. However, because these
findings also were present in the control group, they probsbly are not

attributable to treatment.

TATB

Ten male rats were exposed to dust aeraosols of TATB for 1 hour at
an anulytical concentration of 212 % 41 mg/m3. Only male animnls were
used for these exposures because earlier oral toxicity studies had
shown that TATB was equally toxic to male and females: During the
exposure, no toxic signs were observed, although the animals' faces
and noses were covered with yellow powder. No toxic slgns were noted
after the exposurc or during the dailv observation thereafter. The
weekly weight gain of the test animals was comparable to that of the
controls. Autopsy revealed some lung consolidation and congestion with
focal arsas of hemorrhage that were more pronounced in the treated

animals than irn the conrrols.

19
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TCINB

Ten male rats were exposed to TCINB. Imitially, we attempted to
generate this compound as a dust. However, the agglomeration of the
particles made this impossible. Therefore, a. 60-minute aerosol inhalacion
exposure was conducted using a2 107 solution of ICTNB in DMSO. The
analytical chamber concentration of TCTNB was 684 + 390 mg/mS. During
the exposure, the animals were quiet. Near rthe end of the i--aour
exposure, two to thr=e animals appeared to “e experiencing respiratory
difficulty. When they weic removed from the chamber,Aalmésc all che
rats were in respiratory distress. Three died within 2 hours after the
end of the exposure, and all the remaining animals died within 24 hours.

These animals were not avtopsied.

The DMSO nominal concentration during this exposure w?s 6.15 g/m3.
Recently, we exposed rarts to 4.2 g/m3 of DMSO for 2 hours daily for 8
consecutive days and abserved no toxic signs. (The acute intravenous
LD50 of DMSO in rars is 2.5 g/kg.) Therefore, thar DMSO ¢ontributed
directly to the TCINB toxicity is unlikely.

Table 9 summarizes the body weight datz collected throughout the b

inhalarion studies.
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Table 1

-.>UTE ORAL TOXICITY OF TCB TO FASTED
MALE AND FEMALE RATS USING CORN OIL AS A VEHICLE

Dose No. of Dead/ Time to Death LD50 .
{(mg/kg) Ne. of Treated (hours) (mg/kg)
. F
Male 1250 3/10 2145 - 1800 .
2500 7/10 24=240 (12)16-2664)*
3750 10/1Q 45-70
5000 10/10 24~48
Female 1250 o/10 - 2800
2500 3/10 24~14 (2295-3416)*
3750 9/10 45~96
5000 10/10 2473

* 95% confidence limits.

Table 2 mg

ACUTE ORAL TOXICITY OF TCB TO FASTED
MALE AND FEMALE MICE USING CORN OIL AS A VEHICLE

Dose : No. of Dead/ Time to Death LDS0
{(mg/kg) No. of Treated (hours) (mg kg )
Male 1250 Q/10 - .
) 2500 4110 24-72 3350

3750 5/10 22-46 (2245-6590)*
5000 8/10 45-120

Female 2500 0/10 -
3150 5/10 . 46-288 3402
3969 7/10 22-70 (3026-3825)*
5000 e/10 24-192

%957 confidence limits.
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Table 3
SUMMARY OF EYE IRRITATION RESPONSES
IN RABBITS TREATED WITH TATB
Three Rabbits per Wash Condition
Average Irritapncy Score

Tissue Washing Hours Days ]

Graded* Condition 1 4 1 2 3 4 ya
Cornea 30 sec 0 0 0 0 0 E
Iris : 30 see 0 1.7 0 0 0
Conjuncrivae 30 sec 5.3 4.0 0 0 0 3
Cornea 5 min 0 0 0 0 0
Iris S min 5.0 ¢ 0 1.7 0 3
Conjunctivae 5 min 1.7 2.7 2.0 2.0 0.7 © i
Cornea No wssh 0 (¢} 0 0 0 0 0
Iris No wash 5.0 1.7 1.7 1.7 1.7 © 0 —
Conjunctivae No wash 4.0 2.7 1.3 0.7 0.7 0.7 0O
* Maximunm corneal response = B8O,

Maximum iris response = 10

Maximum conjunctivae response = 20.
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Table 4

SUMMARY OF EYE IRRITATION RESPONSES IN RABBITS TREATED WITH TCNB
Three Rabbits per Wash Condition ' '

Average Trritancy Score

Tissue Washing - Hoursg Days
Graded* Condition 1 4 1 2 3 4 A 8 g 10 1L iz 13 14 21 28 a
Cornea osee ©0 O 0 0 0 0 0
Iris 30 sec 0 1,7 3,3 0 0 0 0 ¥
Conjunctivae 30 sec 8.0 7.3 6,7 2.0 2.0 0.7 O
Cornea 5mn 0 3.3 0 3.3 33 0 0 0 0 0 ¢ 0o 0 3
Iris 5 min 5.0 0 1.7 i.7 1.7 0 0 Q 0 0 0 0 0
Conjunctivae 5 min 9,0 12,0 9.3 8.0 8.0 4.0 3.3 4,0 2.7 2.0 2.0 2.0 2.0
Cornea No wash ~t ~ - 18.3 10.0 0.0 33.3 53.3 30.0 31,7 4).7 35.0 35.0
Iris No wash - ~ - 5.0 5.0 5.0 3.3 5.0 3.3 3,3 3.3 3.3 3.3 :
Conjunctivae No wash 6.0 17,3 -~ 18,0 17.3 13.3 1i.3 12.7 0.7 11,3 11.3 10.7 8.0 , . . N
* Maximum corneal response = 80 ’;,
Haximum {ris response = {0 ‘ PR
Maximum conjunctivae response = 20, '
%+ Eyes swollen shut~-impossible to score. ' ' ’ {
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Table 5

SUMMARY OF EYE IRRITATION RESPONSES
IN RABBITS TREATED WITH TCB

Three Rabbits per Wash Condition
Average Irritancy §core
Tissue Washing Hours Days
Craded* Conditrion 1 & 1 2 3 3 A
Cornaa 30 sec 0 0 0 0 4]
Iris : 30 sec 0 1.7 8] 0 4]
.Conjunctivae 30 sec 2,7 4.0 0 0 o
Cornea S min 0 0 4] o 0
Iris S5 min 3.3 0 0 0 0
Conjunctivae 5 min 2.7 4.0 0.7 1.3 ¢
Cornea - No wash G 1.7 3.3 5.0 0 ¢ 0 - :
Iris No wash 5.0 5.0 1.7 3.3 3.3 0 0 :
Conjunctivae No wash 13.3 11.0 4.7 6.0 3.3 2.0 ©

* Maximum corneal response = 80
Maximum 1ris respomse = 10
Maximum conjunctivae response = 20.
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Table b

AN VITRO ASSAYS WITil PIVE SALMONELIA TYPHDIURIVK STRAINS AND ESCHARTCNIA COLI STRALN P2

Averagu Nusbor ol Rovertants per Plato

Aierograns - Tryptophsn
. vetaboliec of Compound lilatidiae Roevortnnts Roverteonts
Coapound Activation Added per Plate TALSIS TALSD7 TA1538 TAD8 rAl00 E"l
Nogative conirols - 23 10 1V} 28 160 78
. ) 17 11 24 57 156 a1
Posltive controls
g+propiolactone - w0 680
9-AmSnoacridine - 100 >2000
2-Nitrofluorene - %0 310
2-Anthracine " 2 40 160 -T2
+ >2000 >2000 1170
- - 5 4 8 12 44 161 73
- 10 28 9 18 39 142 80
- 50 24 12 13 30 133 $7
- 100 17 ] 10 23 120 418
- 500 10 S g 16 82 49
- 1000 7 4 9 22 112 51
- 2500 19 6 8 13 122 58
- 5000 8 E] 10 19 104 47
+ S 133 13 23 37 171 a7
+ 10 13 17 20 42 183 8§
+ 50 18 g 20 32 1568 €8
+ 100 17 9 . 21 32 142 (33
+ 500 (<] 10 11 34 100 69
+ 1000 10 9 17 . 25 128 72
+ 2500 10 4 18 29 114 52
+ 5000 8 16 32 125 g4
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Table 6 [(concluded)
= Average Nunber of Xeverisnts per Plate
Micrograms Tryptophan
. B . stetabolic of Conpound Kistidine Revertants Revertants
) - . Conpound Activetion Added per Plato TAL335 TALS37 FA1538 TAGE  TALO0 wz
-3 - 3 21 8 18 20 156 4
g : - 10 26 6 15 21 126 56
E TCTNE - 50 27 ) 4 11 69 47
a 4 - 100 21 2 7 9 52 4
— 2 - 500 4 2 2 6 32 20
- 1000 3 2 2 4 20 18
: - 2500 B s 2 1 15 10
; - 5000 o 0 0 1 7 12
E + s . 16 8 21 3 15§ 78
H + 10 13 13 25 39 164 87
s + 50 16 9 20 20 83 79
3 ~ + 100 M v 16 20 a5 44
-3 + 500 4 2 3 8 25 27
+ 100D 5 2 4 9 22 20
+ 2500 Q 2 2 4 13 21
+ 5000 1Y 0 0 3 12 14
TATR - 5 41 13 15 28 15 -
- 10 30 7 12 32 126 81
- 50 32 7 13 25 148 83
- 100 36 8 16 21 148 78
: - 500 40 8 9 2% 146 05
) - 1000 28 10 1 25 125 69
- 2500 31 8 ] 28 152 84
- 5000 33 8 14 a0 125 87
. + 5 23 7 19 34 128 -
= + 10 20 [ 28 2% 151 81
ol + 50 24 10 22 12 138 108
14 + 100 22 7 20 as 132 87
5 * 500 20 13 21 a4 145 88
N + 1000 18 6 17 as 135 88
] v 2500 20 8 16 27 143 88
" + 5000 20 5 15 33 173 4
<
-
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Table ]
IX VITAC ASSAYS wITH SACCILAROMYCES CEREVISIAE DI
Percent Surviving Cells Recoxnbinonts Roecoabinsnts
Exper, . Netabolic Concontration  per MIlliliter Porcont per Mnl}\lter per 10°
Xo, Conpound Aetfvation  (%/v or v/v) {x 1077) Survivors {x 107%) Survivors
1 Negative control . - 1.9 100 5.5 7.0
+ 1.7 100 4.0 6.2
1,2,3,4-Dieyoxybutane - - 0.08 8.4 106 827 1860
+ 0.08 1,0 81 476 3000
TATB - 0.05 8,7 110 7 8.0
0.1 8.8 109 4 4.7
- 0.5 8.4 1né G 7.2
- 1.0 8.1 15 5 2%
~ - 5.0 9,3 118 12 12,9
+ 0,03 7.2 94 8 12,8
+ 0.1 7.8 101 8 1.1 s
+ 0.5 6.8 88 11 16,2 ,
- 1.0 5.9 77 5 8.5 S
+ 5.0 7.4 86 4 5.4 i
2 Hegative control - 5,5 100 S 8.1’
3,7 100 4,5 7.9
1,2,3,4-piepoxybutane - 0.1 0,018 0.3 Toxic ' Toxic 9
+ 0.2 6.5 us 843 1300 3
TATB - 0.1 5,9 102 [} 10.2 {
- 0,8 53 96 8 15.0 E
-~ 1.8 6,3 115 7 11,1
- 2.4 5.9 107 5 8.4
- 4,0 4.6 84 9 19,86
+ 0.4 8.0 88 G 12.0
+ 0.B 4.8 B4 s 12.4
+ 1.6 4,9 . a6 S 10.1
+ 2.4 4,7 82 2 4.2
+ 1.0 8,9 5 B.4
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Expet.
Ko, Conpound
1 Negative control
1,2,3,4-piepoxybutane
TCTHNB
2 Negative control
1,2,3,4-Diopoxybutane
TCTNB

Table 7 (continued)

Percent Surviving Cells kecombinants Reconbinants
letabollc  Concenhtration per )lllpluar Percent yer Mul_niter per 10*
Activation (x/v or v/v) {x 1077) Survivors (x 1073) Survivors
- 8.8 100 5 8.1
+ 5,7 1060 4,5 7.9
- 0.1 0.018 0.2 Toxi 6 Toxic
+ 0,1 6.5 118 843 1300
- 0.0004 5.2 95 2 3.9
- 0.0008 4,5 82 1 2.2
- a,001 0,008 c.} Toxic Toxse¢
- 0.008 d.011 0.2 Toxic Toxie
- 0,02 ] o] Toxic Toxic
+ 0.0004 8,2 81 4 7.7
+ 0,0008 5,2 91 4 7.7
+ 0,004 0,022 0.4 Toxio Toxic
ke 0.008 a o] Toxic Toxic
+ 0,02 0 ] Toxic Toxic
- 4, 100 3.0 6.4
+ 4,8 100 2.5 5.6
- 0.1 0.8 17 485 5800
+ 0,1 4.4 98 625 1400
~ 0,00008 4.9 104 3 6.2
- 0,00008 4.% Bé 2 4.4
- 0,0002 4.8 W02 3 6.3
- 0, 0004 4,6 08 ] 13
+ 0.00006 5.2 116 5 9.7
+ 000008 4.8 107 <1 <2.1
+ 0,0002 4,8 102 ) 13
+ 0.0004 5.7 127 3 5.2
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Table 7 (concludest)

Exper.
Na, ) Conpound
3 Nogative control

1,2,9,1=Diepoxybutane

TCB

Surviving Calls Rocombinanta

Metabolfe Coacentration per Millglivor Porgont pov Milliliter per 10%
Activetion (x/v or v/v) Suyvivors Suxvivors

- 100 6.4

+ 100 5.0

- 0.1 17 5800

s 0.1 28 1400

- 0,06 21 1 9,8

- 0.08 21 1 [T}

- 0.4 43 q 20

- 0.6 57 1 3.7

- n.3 36 3 1?7

+ 0.06 22 ) 39

+ 0.08 20 3 kE]

+ 0.4 al 9 64

+ 0.8 88 .6 23

+ 0.8 62 8 28
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Table 8
DNA REPAIR ASSAY
(Average Size of Zone of Inhibition in Millimetexs*)

E. coli B. subtilis
~ - Compound Dose {ug) "W3l10 p3478 . Hi7 M45
Nitroso- 20 16 26227 13 27
guanidine 40 18 2629 20 38
1-Phenyl-3,3- . ]
dimethyl-triazene 1000 32 76
Chloramphenicol 20 21 Z1 20 28
TCENB 10 - —_— 7 21

- 50 - — 7 22
100 7 9 28

500 7 7 9 32

1000 7 7 9 33

TATB 100 7 7 7 7

500 7 7 7 7

1000 7 7 7 7

C3 100 7 7 7 7

500 7 7 7 7

1000 7 7 7 7

* Size of filter disc is 7 mm,

(\ o o 31 : B
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Table 9
. B BODY WEIGHTS OF RATS BEFORE AND AFTER
. A ONE-HOUR INHALATYON EXPOSURE TO ATMOSPHERES OF
n TCB ‘VAPORS, TATB DUST, OR TCTNB AEROSOLS*
- Weight
. Initial Post-Exposure
- Compound Number and Sex = Weight 1 Week © 2 Weeks
o TCB - 8 males 253+ 12 273 % 14 300 * 16
-8 9.3 g/a’ 8 females 173 + 14 198 £.22 210 * 26
57} TATB 3 10 males 232 £ 11 276 + 15 317 * 17
212 4l umg/m '
TCINB 10 males 203 * 27 _— —
6846 390 mg/m’
Controls 5 males 226 £ 17 259 * 19 311 *» 21
5 females 174 £ 9 221 + 11 268 + 15

¥ Each value represents the mean and standard etrror in grams.

32

12712




