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I. Objectives:

The objectives of this study are as follows:

almo

4]}

1. To cdevelop modified aethods of the ames

microsome mutagenesis &

lrure/DNA repalr assays

* mary cul
detecting genotoxicity of gaseous compouncs.

2. Using newly developed methods, Lo evaluate

toxicity of three halogenated etha

with vinyl chloride as

oroducits
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II. Methods

Materials and

A. Vapor Eguivalent:

Calculation ¢f ligquid wvolume reguired to produce a desired
. - N - . . H
concentration of the compound in the ges phas#: The vapor egulvalent

of liguids can be calculated by the following eguation:

V =Cx V6 x W X 313 x _3_ X l 4 192
22.4 T 750 d
Where Vl: Chamber volume in liters
Mw: Molecular weight of a tes:t compounc
T: Absolute temperature in chamder
D: Atmosoharic gressure in mm g
d: Density (gram per ml.) of liguid test compound.
Yv: Volume of the test compound £o be used (in ml)
C: Target concent;ation (3) of tesz. compound in vapor in

chamber.

Since the internal dimension of the chamber 1is 22.2x28.8x21.5 cm, the

volume is 13.68 1 Singe the exposures are performed at atmospheric

-

rure effects are smell

fu

pressure P=760mm Hg and variations by temper

]
ja
Ly
0,
)]
a1
o8
<
1]
(s %

and are within sampling error range, the followin

C x 13.88 x MW
d x 162 % 22.4 ' ' .

Examples of Calculated Liguid Volume Used in the Chamber:

Chemical Chemica. Licuid Velume (ml]
Venor Target Viayl T, 1,7-Tzy- T,7,2-Tr1- Tetracnlotro-
Conc (%) Crioride caloroethane chloroetivlene echylasne
5.0 2.1 3.3 2.7 3.1
X
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w
o
N
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. 8. Test Compounds

The test compounds examined in this scudy were vinyl chlo-
ride; 1,1,2-trichloroethylene, non-stabilized and stabilized;
1,1,1~trichloroethane, low-stabilized and stabilized; tetra-
chloroethylene, non-stabilized, stabilized, and with high purisiyv

(Table I). All test compounds were obtained from PPG Industries,

ik

Lake Charles plant. Analyses of purity were pevformed by the

+

Berkerton Technical Center, All tfest compounds were stored a:
-20°C at which vinvl chloride 'stayeé in 2 licuid state.

C. Saimonella/microsone mutagcenesis assay

L

1. Mutagenesis Assay: odified excosure method:

:he assay developed by Ames (1) was modified for the studs
of gas phase compounds.'
The bacterial cultures were expesed in an aluminum chamber
. with interral dimensions of 22.2 cm X 28.8 em x 21.3 ¢m and a
Plexiglass front door. Because of the size of the chamber and

the possibility of compounds reacting with plastics, 60 mm glass

ol

petri dishes were substituted in place of conventional 100 mm

-

ce area of the plexi-

[ 4

w

plastic petri dishes., The internal s

£

v

ch petri dish wes

-

o
s
b4
.

gless door was covered with aluminum
lzyered with 10 ml of minimum agar. The z0p agar mixture was
prezareé according to the conventional method by mixing 0.1 ml of
the tester strain, 0.1 ml of phosphate buffer in place of a test

compound, 0.5 ml cf 5-9 mix or phespha%te buffar for activaticn-

b ST TR XY ) PR TIT

free exposures and 2 ml of molten top agar {(total of 2.7ml), zné

0.9 ml of this mixture was plated on top of the base agar lavaer
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in triplicate petri dishes. Two hours was ellowed Zor initiation

of bacterial growth in soft agar.

The exposure to ¢as phase of vinyl cnioride (/C) was Der-
formed as follows: calibrated volumes that would produce the
desired gas-phase concentrations upon evaporation were poured
into a deep glass petri dish containing a magnetic ba}. The dish
containing liguid phase VC was immediately placed at the bottom
of the exposure chamber in which uncovered bacterial cuiture
dishes were in place. The chamber was tightly closed and placed
on a magnhetic stirrer at room temperature for 20 min to allow the
evaporatzion of VC in the chamber. Then rhe chamber was Trans-
farred tola 37°C incubator and the exposure continued for 13
mrs. with continuous stirring to dissipate the gas evenly inside
of the chamber. &t the end of the exposure period, the gas chase
compound was releaseé from the chambey through & rear valve
inside a hood with external exhaust. The bacterial cultures
exposed %o gas were removed from the chambezr, ccveresd with lids,
and incubated for another 30-34 hrs. in the ebsence of the test
cempound in zn incubator. After a total cf 48-72 hrs. incuba-
tion, the number of revertant colonies was counted and the ave-
rage of iriplicate plates was mulciplied by 3 to adjust to con-

“he control nlates used o score

o2

ay conditions.

11}

ona as

P

enc

e

incu-~-

"
e

sgontanepus revertants were prepared in similar manner an
wated in a vrecular incubator ir the absence of test compounds.

2. Cveotoxicizy Test:

T4 order “o determine the cviocidal eIfects of gaseous com-
v tests wera performed simulzaneously with h2

cunés, evteicxicit
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mutagenicity studies. lutrient agar plates overiavered wi
agar containing a tester strain that was diluted TO the concen-
ions which wvield 2 countatcle number oF colonias ané S$-9 wmix

it
r

ra

1=
g

uEfer were slaced in rhe champer simultaneous

o

mosphate

0

r

"

;i=n mutagenicity assay plates. Non-exposed control plates
containing tester ervrains with or without S-9 mix were incutated
in a 37°C incubator. mhe cvtotoxicity of the test compoundés is
im =he colony numbeI.

expressed as the percentage reduction
£

3. Inctercretation ©

Revertant ceolonies on
48 = 72 hrs. in-ubation at

150 revertent colonies per
expression of the mutacenicity of a compound in chis assay. The

average number of induced revertants for 3 platzes after suotrace
+ing the number of spontaneous reverzants is expressad as the

number of revertants per dose per plate.
Cytotoxicity of the compound at each dose is expressed as
the reduction in aumbers of colonies relative to that of the non-
axposed set. ~ne compoundé 1is reported negative
=ne number of induced revertants &id not exceed =wice the
neous revertants (1) at the highesst doses chat did not exceed 20%

»oxicizy.

D. Hepatocvie Primary Cul-ure (HPC)/CNA redair assay

s, Initiazion ¢f Hepatocyre Cultures:

imary cultures {#pC's) were iniciated

Rat hepatocyte L
of williams (2).

accerding

o the mocified procedures
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Adult male Fischer strain 344 rats were anesthetized with' 30
mg/kg body weight Nembutal Sodium Solution (Adbott Laborato-

s). Perfusion of liver was performed wizh a peristalic pump

-
-

§os
L3 ¢]

which was sterilized by circulation of 70 3 echanol fcllowed 2y
sterile water.

A ventral midline incision was made from the xiphisternum to
the pubie bone and ‘the liver was exposed. A 21 gauge butterfly
needle was inserted in the portal vein and clampad in place with
a serrafine forceps. Perfusion was then commenced with 37°C ste~
rile Solution I which consisted. of 0.5 mM ethvlene glycol-bis(3-
aminoethyl ether) N-N'tetracetic acid [(EGTA) (Sigma) in Ca++,
Mg++ free Hanks' balanced salt solution buffered witch 10mM N-2-

nydroxyethylpiperazine-N-2-ethanesclfonic acid (Hepes) (Calbio-

. chem), oH Adjusted to 7.35 with IN NaOH. A periusican rate of 8
al/min. is maintained for 1.5 min.
Immediately following the start of perfusion with Solution

I, ligation of the infrahepatic inferior venz cava was completed

and the vein was severed distally to permit the perfusate to run

th
O
"
H

o waste. While this first perfusion was being per ed, the
thoracic inferior vena cava was cannulatzed by puncturing tne ‘

right atrium and the perfusate was collected via this return can-

nula, At this point, the proximal segment of the subdhegatic

nferior vena cava was clamped to close the system and tnhe pump

Fan

- oA

speed was then increased to 40 ml/amin for 2.5 nmin. :

Completion of perfucion with Solution I was followed 2y per-

with 250 mi of a sterile Solution II, containing 100

medidm I (WME)

I
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>
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ered with 10 mM Hepes, pH adjusted to 7.25. This solution at

37°C was perfused for 12 min at 20 ml/min without recirculation

.

e return perfusate. The liver was covered wi

r1
w

staerile,

o
th
r
o

[fe]
[+1]

uyze and 2 40W bulb positioned 6 cm above the liver for

waraing.

Foliowing perfusion, the liver was removed to a sterile

petri-dish containing warm WMEZ and, in 2 sterile hood, was

trimmed of exsraneous fat and connective -issues. The liver was

o

-
-

en removed to a second petri-dish centaining 30 mi of Solution

II. The portis hepatis was crasped with forceps and the capsule

-

of the liver was opened at numerous points on the inferior sur-

face with zmall scissors and removed. Cells were detachec by i

gentle combinc with a stainless steel comb, leaving & fibrcus

. plug of hepatic connective tissue to be discarded. Using a wide

(¢

bore pipet, 25 ml aligquots of the suspernded hepatocytes were pi
petted into 50 ml centrifuge tubes, and the volume brought %o 30

ml per tube with WME supplemented with calf serum at 10%

(WME-CSjg). Cells were sedimented a: 5CxG for 25 min, suspended
_g in WME-CS3g and gently mixed by inverting each tube several o
;; times. A 20~fold dilution of =his c¢2l1l suspension is prepared g;
'f and 0.5 ml cf the diluted hepatocvtes was adcded to 0.1 ml of C.43% E?
H
£ wryvpan blue stain (Gibco) for determination cf viabilizv using a E?
S
henmocgytcmeter, i
The perfusicns performed in this study yielded 0.8-2.0x1¢08 ‘
¢
cells per 100g body wesight and only those preparatiens with & :
cell viepility ﬁigher than 90% were used.
i
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2. HPC/DNA repair assay:

a) Modified long term vaoor zhass exposure: The HPC/DNA

raliy

repair zssay developed by williams (2) and modified (4) was fur-

I
far)
b
o
3
n
1 3
[
I
in

ther adapted %o the present studies as fcllows: One mi
were seeded on 4.9 sg cm glass coversliss placed in 60 mm glass

petri dishes with 4 ml of WME-CS4g. Aftar 3 hrs of z:-tachment,

the cells were washed with L-15 medium ‘chosphate buifered for

use in non CO3 incubator) containing a total of 40uCi [3517maRr

([35)7TdR L-15) for incorporation éuring DNA repalr synthesis.

The dishes were placed in the chamber and the test concentrations

of liguid phase compounds were introcduced in the sanme manner as §
31 described in C.1. Aftar 138 hrs exposures to test comcounds,

¥ coverslips were processed according to the cenventional amethed i

3 . .:
. {3) for preparing autoradiographs.

e

b) Moditiaed short term vapoOr Dhase exposure: In order to

assess repair of damaged DNA at reduced cvrotoxic levels of test

T i
PN s
“’-‘.‘"‘-."';‘"' -

g, compounds, the exposure time was shortened. The cell preparation

i . . e 3
g and exposure methodé remained the same as descridbed in 2.3) except 9
*. " l

=
o |
"
in
’
1
1 3
il
Al
T
.y
I
n
~
1]
o
«J
o)
w
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£

that exposures were veducad to 3

S

tures were removed from the chamber and washed with :wo changes

e
\Y
A&d,

3

i of serum free Leibovich's L-1% medium. Then the culturas were
4. !
¥ fad wizh 4ml of [JHITER L~-13 and incubated at 37°C for another i3

s Iy .

: nrs te aliow DNA repalr synthesis. B
; 3. Interoretzation cf results: PN -

s

The scoring method routinely used was designed to avoid

¢ count ©f each

o

hast cytorlasm

¥
4
i3]
& |

false positives by choesing che ol

cell as & tackgrouné and by adjusting number of ¢
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scoreé to meet stati&tical sicnificance, depending crn the nuc-

lear/cycoplasmic grain count ratio.

Crnlv those cells which were wiazle at the time of fixation,

indicazed v swollen nuclei (25 a result ©

nyzotonic sodium ciirate), znd th

1]
b~
Yt
m
"
v
o }
L
Q
B ]
3
G
W
B
Yt
14
0
(k4
m
[N
rh
i
0
3
[}
4]
4]
=3

wera scoved. Setween 5 to 20 ¢

1]
"
o]
M
[} ]
[1]
(]
}J
D]
T
]

cuadrant of the coversiip were counted. The numd

b
O
0
tn

F1¢]
"
[+
4
s |
n

be scored decends on the nuclear/cytoplasmic rat

recuired to mee: statistical significance. C

0}
j.
it
]

]
14
L
2
o4
D
[
1]
[+
La 1

far each nucleus; backgrouné was determined Ly c
sized aveas adjacent to the nucleus, Ne: nuclisar gral
weve ca.culated by subtracting the hicn ¥

the nuclear count.

deviazion of nec

1]

xesults are reported as the mean = standard
Srain counts. The test compound is reported positive when ;he
minimum net grain count exceeded 5 per nuclel and was consistant=-
lvy above controls in 2 experiments.

Cytotoxicity of the test compound was identified by the
ansance of S-phase cells in the autscradiograp:n ané bty general
morghology and scored according to the scale 1 - (25% of %oteal

wing toxic effects), 2 + (30%), 3 ~ (73%) and 4 + (near-

n
i
P
'
n
wn
oy
O

* 10C%). wWhen there were not enough cells witn Intact nuclel

the sample was

¢

esignated as "not countable.”
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III. Results

A. Concentration of gas phase compounds

Gas chrcmatographic analvsis ¢f gas phase VI in
(Table II) verified the reliability of the gas ecuivalent liguid
calibracion, the transfer technique of licuid into che chamber

anéd the seal of chamber.

peerco SBY

Furthermore, in order to detect eany possible rsaction of.
1,1,1=trichloroethane or 1,1,2—t:ichlcr0e:hylele with the alumi-
num of the exgosure chamber, the concenitrations of these gases in

ir in chamter were apalvzed., As shown
ograzhic enalvsis of these cases at 17
range of sahpling error indicating rezen<
the chamber and no reaction with aluminum,

B. Salmonella/microsome mutacenesis assay

As shown in Tables IV-a and Fig. 1, vinvl chloride (VC)
induced reversion mutation at the histidine locus of =he s-rains

TA100 and TA153% in the presence of the activation system in a

Jein e
I

dose related manner without gytotoxici the absence of the

activation syscem, the racovery ) TATC

et 410

exceed 2-fo the background, whereas wig! muzation
inducged. he greater increase in the number of revertant
.oresance cf the Aroclor=-:induced rat S=-9 mix indicazes ma2:tabolic
activacior of this compound. However, VC didé not induce rever-
tants in the ocher strains examined (TA%8, TA1338 and TAI537)
tha presence of activation swstem (Table V) indicating

-pair mutagen.

compounds ware gtudi usi all 3 tester stral
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in whieh & near two-fold incr2ase in revertants occurred

cn these two testar strains.

1,1,1-trichloroethane with low concentration of stabilizer
produced no increase in revertants in ei-ner TA100 or TA15315 ar
Up to 7.3% vapor concentrations which xilled more Shan 90% of the
organisms. At 10%, which had greater <han 953 texicity, rever-
tan:§ were recgovarsd at akova 2-

anc TA1535. The addition of an $-9 p»r

(]
W
fu
11
fu
cr
poos
O
pa |
o g
[17]
.
]
O
D
n
rh
14
8]
rt

colonies of TA100 at the concentraticns of 5; and 7.5% onlv in
the presence of activation systems {2.6-f01d 2and 2.9-fold increa-
ses respectivelv). These mutagenic effec:s occured at levels of
toxicity of 30% or less. The tester strain T21525 was more sen-
sitive to this material by demonstrating significantly increased
revertant induction even at the conéentretion of 2.5% (a 12.4-
fold increase in the absence of 5-9 mix and an 8.3-fold increase
in the presence of 5-9 mix)({Table IV-a).

Non~-stabilized 1,1,2~trichloroeshylane showed ex=ansive
cytotoxicity without revertant inducticn at 2nv dose in either
TA100 or TA1335.

P,1,2~trichlovoethylene with stabiliczer killed beth tester

straing completely at the concenrtratians

o

bove 7.3%, but induced

significantly high number of ravertant cclcnizs a: 3% boch in
TA100 (great=r than 4-fold increasze) and TA1S35 (greater than

()

.
.

h

-

©ld increase) regavilesg of the presence of $-9 nix.

t this

ur
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dose, toxicity exceeded 95%. wWith TA1535, revertant induction

was also observed at the doses of 2.35% (4-fold increase) and 1%

hsence of $-9 mix. Toxizi

{2~f0old increase) even in the

(4

moderate a% these Zoses (Table IV-a).

Non-gtabilized tes=rachloroethylene was cytotoxic at the
doses of 5% and greater. An increased recovery of revertant:
colonies (5-fold increase) occurred only in TA1535 and at greater
than 99% toxicity (Table IV-b). The presence cf an S-9 fraction
made no contribution.

metrachloroethylene with stabilizer showed tctal cell xil-

»

coencentrations of 3% and grester., AT 2,

N

3, whnizh was

r

ling 2

fe

shan 97% toxic, induced revertant coclenies were observad

"

greate
in both %tester straians TA100 (2-fold incraase) and TA15335 (10-
fold increase). In soth s:irains, the presence of activation sys-
tems did not make a significant centribution.

Tetrachloroethylene of high purity demonstrated total cell
Xilling effects at a concentration of 2.3%, but £id not Induce
revertants in TA100 or TA1535 at lower doses elither in the pre-
sence or ahbsence of 5-9.

C. BPC/DNA repair assay

F)

As shown in Teble VI exposure of hepatocvies =9 vinvl chlo-

_ride in =ne gas phase induced unscheduled DNA svnthesis indica-
ting the production of DNA damage to the nepatocytes. The induc-
tion of DNA repair by vinyl chloride was observed at 5% without
cell killing effect andéd was dose related within the doses we é&xa-
mined, 5%, 2.5%, 0%, by mocdified exposure method (Table VI).

Of six tasc maceriels examined in this assay, neither

9Zev20 S®H
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1,1,1-trichloroethane with low or regular

1

it A A PN NI "

concentrations of sta-

bilizexr, nor 1,1,2-trichloroethylene without or with stabilizer

induced DNA repair 2ven at doses that exhipized ex

killinc eicher by

cansive cell

' . n P ?
the modifie: uas phase exposdre {Tazple VI) or

by the conventional liquid phase exposure method (Tables VII-a

and VII-b).
cited DNA repair
of this compound
at 0.1%

rial

mac

i

these compoungs c¢id not

-
[

cytes nor did i

synthesis when hepatocytes we

by the medified method and in

(Table VI). Decrease in time

reduce

induce DNA

Tetrachloroethylene in the non-stabilized form eli-

re exposed to 0.1%
the stabilized

of o

14

XDosure

[ )

ecato-

r
o}

c n

c&
e.-s

]

VIil-a and Vii-b).
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IV. DISCUSSION

In this study, the genotoxicity of one chlorinated erhane

2nd two chlorinated e-hvlene compounds was compered to cthat of
. . - . . .« - : 7
vinyl chleoride by measurement ¢f mutation at the histidine locus

in Salmonella tvohimurium ané induction of unschedulad DNA syn-

thesis in hepatocytes, Compounds were tested by vapor phase
exposure in both tests as well as liguié rhase expesure in the
HPC/DNA repair test,

With respect to Salmonella/microsome mutagenicity test,
mutagenic activity cf vinyl chloride, 2 positive conzrol used in
this study, was in accoréd with a pravicus report (8).

Exposurae to 1,1,!l-trichlorgethenre with swabilizer ingreazsed

§-+

the recovery of revertants of TA133% and TA100 with little infiu-
ence of the S-% mix (Table IV-a, Fig.3); however, 1,1,1-tri~
chloroethane with low concentrations of stebilizer did not induce
revertants (Table IV-a, Fig.2) within the dose range of 1,1,1-

trichloroethane with stabilizer that produced a2n increased rever-

{r

'n
Y

rt
i

né

D

tant recoverv. This suggests compound used %0 stabilize

1]
"

5l or the induction of revertant

oo
"

trichlorcethane may be respons

(T

colonies. The pi c¢f 1,1,1-trichloroethane was neutral at e

time of testing and therefore acidic decomposition curi

o |
W
]
T
8]
(a1
[+']
[Te]
I

cid not occur,
A cotential role of the stabkilizer in the induccicn of

reverse mutz2tion was also seen in the case of 1,!,2~trichloro-

W

T

8]
<

§a

ene (TCE, Figs. &« and 5). Trichloroethyleane withous

stabilizer did not iaduce reverse mutations even a: a dose that

<illed 87% cf the <zells {Table IV-a), whereas TTE with stabilizer

-
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induced both high cvtotoxicity (93%), and revertan:t colonies
(above 4-fold in TA100 and 37-fold in TA98; Table IV-a). The

data sugcgest zhas the in

(39

uezion 0f reverzant polonies may be
attributable to the stabilizer for this solvent tut that i
cytotoxicity mav be an effect of TCE itself

At .concentrations of tetrachloroethylene whichlwere highl
cvtotoxic (97%), a gresatar reversion response was produced by the
stabilized material than the non-stabilized, while no enhancement
of revertants were seen following exposure to high purity
tetrachloroetnvlene.

The induction of revertan%s by the stabilized products of
these halogenated ethane and ethvlene compounds demcnstrates the 1 |

need for consicderation of the role 0f stabilizers in the muta- B

genicity of test materials that represent mixtures. The data are

consistent with scabilizer involvement since there was no

enhancemﬂnt of revertants assoc*ated with the presence of the $-9
fractlon. Typical stabilizers, -ncludlrg those found in these
solvents, arve biologically active without enzvmatic activation,

Additionally, since the chlorinated etha

e/e

exitinit creater reversion activicy in the przsence of S$-9 (as é&id

o}

Avlenes did net

i

vinyl chloride, a true mutagen), this increaszd response at high

cyrcsoxic leveis does not likelv refliect true mutagenic activity.

W 7]

orevious report by Henschler et al. (2} on technical

trichloroethvliene also demonstrated the important

stabilizers. Thev found that epichlorohydrin and 1,

62ev20 SRy

butane, which were present as stabilizers, were hi

against Salmonella tester strains and suggested +=hat

o2

esponsinle for carzinogenic efieccs in mice (9).
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. The other important factor in the interpretation of resulcs l ' l
is the degree of cytotoxicity. The increase in revertant .
colonies at the doses which kili more than 95% of the cells i
(Tables IV-a and IV~b) is of unknown mutagenic significance ; 5
because mechanisms ofher than these normally <hought to be ;
responsible for causing bacterial mutations (DNA-chemical
interactions) may be operative. The éiffevent results in the
mutagenesis assay between the becnafide mutagen vinvl chloride : ]

—

reversion rate at low cytotoxicity, dose-rasponse
relationship) and the three solvents (2n increazse in vrecovery of
revertants only at hich cyictoxicity and a lack of E
dose-responsiveness) further support the interpretation that the
latter materials possess no mutagenic activity.

In testing the halogenated ethanes ané ethylenes in the

. modified vapor phase YPC/DNA repair test, vinyl chloride weas X
weakly active at the concsntrations tested, and in the absence of
cytotoxicity. Reduction in exposure time did not reduce the ]

degree of cell killing but vesulted in mcre extensive cell

killing effects of some ¢f these compounds, sucgesting that

maximum in<racellular concentrations mavy be achieved very

rapidlyv, Neither 1,1,1-trichloroethane or 1,7i,2-trichloro-

ethvliene with, without or with low statilizers, induced repair

synthesis. However, increasad grain counts were obrained with
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bozh non-stakbilized and stabilized tetr

trations exhibiting cvootoxic activity., As shown in the

bacterial szudies, extraneous materials in the seamples 0f tetra-

chloroethviene mav be respyonsible for their U055 zctivioy.




In the conventional liguid phase HPC/DNA repair test, the

test compounds produced no repair synthesis, although the posi-
Never-

?

tive control, 2~zcetvylaminofluorene, was highly active.

3}

theless, -“he compounds were cytotoxic as with vapor phas
exposure. The absence of positive results with tetrachloro- .

ethylene, as opposaed to those obtained with vapor phase exposure,

mav indicate that the impurities postulated to be responsible for

this effec: ara either poorly solublie or highly volatile,
N In sumrary, based on the ‘present results, we f£ind no gg
- evidance that 1,1,1-trichlorosthane, 1,1,2~%richloroethvlene and B
!- .

retrachloroethylene per se are genotoxic.
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COMPOUNDS

Container

Assay

Viavl Chleride (VC)

l.1,2~Trichloroethylene (TCE)
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1,1, 1=Trichloroechans

Stebilized (Triethane 324a
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Low=-stabilized (Triethane 321)
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Non~steabilized (Perchlor 200)

8igh purity
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GAS CHROMATCCGRA
CONCEN

Actual ConcentrationP
Caiculated Concentrationd 0 Time Y7 nrs.

10% 17.6%

5%

1%

control (blank)

vEEYZ0 S'8H

@ vagor egqui valnnt of liquid was calculated according to zhe
equation descrized in Materials and Meczhods.

. S Gas samples were obtained at time 0, the immediately aZter the
dissipation of ges phase vinyl chloride inside of the chamber
and 17 hrs afser the incubation az 37°C.
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TABLE III

GAS CHROMATOGRADPEY ANALYSIS OF 1,1, 1-TRICHLOROZITHANE,
AND 1,1,2-TRICELOROZTHYLENE :
i
Actual Concentraticné g
Compound 0 Time 17 hours :
i
»
1,1,1-Trichloroethane 3.0% 4.2 3% ‘
low-stabilized . ; Q
1,1,2-Trichloroethylene 5.0% 4.6 % '
' non=stabilized ‘
X
R
wn
28 vapor eguivalent of liguid was calculated according to the ﬁg
. ecuation described in Materials and Methods. The concentra- +a
tion of gas in eir in chamber was enalysed by gas chromato- gg
(4]

graphy at 0 time (immediately after the dissipation of cas
inside the chamber), and at 17 hours.
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TABLE IV-a

B T —

SAEMONELLA/MICROSOME MUTAGENESIS ASSAYS ON HALOGENATED ETHANES
AND ETHYLENES DY H()IJI!' 1ED EXPOSURE METIOD?
No. of induced revertants per. BL§E~E L
™™ 100 TA 135 o
Compound Conc {%)  — WNo 5§-9 Wwith 5-9 No §-9 With 8297 7
vinyl Chloride 10,0 192 {100%)C 491 . (IUQ%) 167 {1003 271 {100%)
7.5 190 {100%) 686G { 74%) 20t {100%) 955 { T0%)
5.0 209 { 751) 411 { A6y} 77 { Dd1) 217 { 981)
2.5 69 { 80%) 208 { 85%) 113 {100%) 170 (1D0%)
1.0 20 {100%) 120 {100%) 79 { 77%) 118 { 90%)
) 0.1 34 {100%) 112 {100%) 54 {100%) 37 { 90}
1,1,1 Trichloroelhane
low-stabilized 10.0 70 (1.4%) 423 (0.4%) 73 f4.5%) 9n {1.3%}
7.5 28 {1.8%) 93 {2.2%] 5 {4.11) 2 {).72)
5.0 0 { 79%) 2 { B9} 12 [ 69%) i} { 70%}
2.5 0 { B6G%) 14 {100%) [ { 0%} ] { 241}
stabilized 1.0 a2 (2.9%) 113 {1.5%} 25 {1.3%) 20 {2.2%)
7.5 jt4 (1.2%) 416G (0.9%) 247 (7.4%}) 234 {1.8%}
5.0 Jo2 { 711} 461 { 74%) 338 { B89%) kI { o)}
2.5 185 { 93%) 315 { 874) 248 {100%)} 198 { Y5t}
. 1.0 69 (100%) 146 i 71%) 12 { 81%) g { 97%}
1,1,2 Trichloroethylene
nen-stabilized 10.0 No Growth
1.5 - No Growth
5.0 1 (2.6%) 0 {2.7%) 0 {4.4%) 0 {2.6%)
2.5 )] { 21%} 0 { 14%) 7 { 41%) 0 { 21%)
1.0 7 { 95%) 57 { 951) 31 { 9t%) 17 { 953}
stabilized 10.0 - No Growth
7.5 No Growth -
5.0 722 {2.0%} 769 {3.0%) 919 {4.7%) 904 (1.6%)
2.5 23 { 18%) 36 { 17%) 116 { 331%) 104 i 411!
1.0 17 41%) 42 { 463) 43 { 064} 25 { Uuyj

“The assays were pectormed according to the method described by Amos (1) with stiqht modilIcgtions as

described in Materials and Methods. Tester stains with S-9 mix or with buffer seolution were poured
onto basal agar medium and incubated at 37°C for 2 1/2 hrs. to allow initiation of cell growth, then
exposed to yas phase of each compound in tightly sealed chamber for 18 hrs.

Average of 2 experiments each consisting of 3 replicate plates. Fiqures tepresent total reverlanls
minus spontancous revertants.

Surviving fraclion of cells as determined by simultancous cytotoxicity test.
surviving cells on cytotoxicity test plate.

"No growlh” indicale no

9eeve0 Sy -2
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arhe assays were perfotmed according to the method described by

- described in Materials and Methods. ‘Tester stains mixed with S-
. pournd onto basal agar medium and incubated at 37°C for 2 1/2 hrs. to allow

Lthen expused to gas phase of each compound in tightly sealed chamber for 18 hours.
Average of 2 experiments, each consisting of 3 replicate plates.

“ minus spontaneous revertants.

:Cqurv1v1nq fraction of cells as determined by simultaneous cytotoxicity test

: no surviving cells on cytotoxicity test plate.

- 24 -
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"No growth”

: 1 B

H
3 TABLE I¥°b
*
%
H
i SALMONELLA/MICROSOME *MUFTAGFNESIS ASSAYS ON IALOGENATED EﬂHhNIS
QE AND BTHYLENES BY MODIFIED EXPOSURE METHODA
%

v B — 5 e
il No. of induced revertant per plate L
2] TA_100 TA 1535 ¢
% P Compound Conc (1} Nao 5-9 With §-9 Na 5-9 With -9 -
E § Tetrachloroethyleone ST
1| A non-stabilized 10.0 No Growth — -
A 7.5 No Growth —

] 5.0 No Growth __ e e e
=y 2.5 243 {1.9%) 269 C[1.1%) 135 (I.J%) 140 (I 11}
§ : 1.0 1M { 26%) 34 { 31¢) 16 { 24%) 9 26%)
% ' 0.1 0 i 71%) 0 { B2%) 10 { 77%) 3 ¢ 833}
g stabilized 10.0 No Growth e
% 7.5 No Growlth i o
i‘: 5.0 No Growth U —
13§ 2.5 315 {2.3%) 356 {1.7%) 199 (1.8%) 240 (2.2%)
i 1.0 0 ( 208%) 0 ( 331) B { 41%) 0 ( 29%)

i; 0.1 0 { 7i%) 0 { 0%} 1 { 90%) 0 ( B84y
g } Tetrachloroethylene
%{ Migh Purity 2.5 No Growth - -
1.0 0 {0.6%) 0 (4.0%) 11 { 14%) 24 22%)
*; 0.1 0 (4.0%) 19 ( 10%) 19 - { 39%) 24 { 55%)
% { Spontantous Revertants 177 157 20 24

Ames (1) with slight modifications as
9 mix or with bhuffer solution were
initiation of

cell qgrowth,

quures represent total revertants

indivates
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3 TADLE V
% SALMONELLA/MICROSOME MUTAGENESIS ASSAYS ON HALOGENNIED ETIANES AND
: ETIYLENES BY MODIFIED EXPOSURE METHOD?
2; _ - i e e e
: No. of induced revertanls per plnteb
TA 98 oA 1538 S LT Y
H Compourid - Conc.{%) __No 5-9 Wwith 5-9 No 5-9  Will §:9 = No 5:9 _ With L9 :
g !
% vinylchloride 7.5 10 (100%)C 17 (100%) 0 (100%) 10 (100%) 4 (802} [ EIIIES]
!
¥ 1,1, 1-Trichlovoethane i
% low-stabilized 10.0Q 6 {(17%) 12 {68%) 19 (17%) 10 (108%}) 0 (10%) 0 o(7.48%) .
: }
% stabilized 5.0 ’ 3 (84%) 9 (94%) 0 (100¢%) 0 (100%)} a (914} 0 {76 itk
3 1,1, 2-Trichloroethylene :
§ non-stabilized 2.5 . 0 (30%) 0 (23%) 0 (46%) 1 (46%) 0 (50 0 {5721 j
7 stabilized 2.5 2 (34%) 2 (22%) 0 (23%8) 0 (23%) 0 (Ft3) 1 (11%) ie
f Tetrachloroethylene %’_'
%- non-stabilized 1.0 ) 10 (47%) 6 (491} 3 (393} 3 (39%) 8 (39%v) 4 1453} g
stabilized 1.0 9 (43%) 12 (35%) 0 (40%) 4 (39%) 1 (362) 1 (40%)
Spontaneous Nevertants 47 47 20 19 8 i ¥
2 The assays were performed according té the method described by Ames (1) with slight modifications as
described in Materials and Methods. Tester stains with $-9 mix or with buffer solution weve poured
onto basal agar medium and incubated at 37°C [or 2 1/2 hrs. to allow initiation of cell growlh, Lhen
exposed to gas phase of each compound in tightly sealed chamber for 18 hrs.
Average of 2 experiments cach consisting of 3 replicate plates. Figures represent total reverlants

minus spontancous revertants. -
€ Surviving fraction of cells as determined by simultaneous cytotoxicity test. "No yrowth™ indicate ;
el no’ sUrviving cells on cytotoxicity test plate. ré
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SPADLE

WPC/DNA REPAIR ASSAYS ON BALOGENNATED ETIIANES AND ETHYLENES DY HODIFIED EXPOSURE

e . et o @ e

Lxposute

J hrs.

“Rutoradiograph

Thutoradiogeaph’

W kes. T

METHO DD

Compound Conc.(%]h Grains/Nucleus Cytotoxicily Grains/Nucleus Cytotoxicity
vinyl Chloride 5.0 Not Done 11.3¢1.9 € 0
2.5 NolL Done 4.9£3.5 1
i,1,1 Trichlocvoethane
low=-stabilized 2.9 Not Countable 4+ 2.1£2.0 (A
1.0 0.621.7 1+ 4.6£3.8 0
0.1 0.9%2.2 I+ 3.1%0.9 0
stabilized 5.0 1.3£5.0 1+ Nol Done
2.5 1.1£2.8 3+ Mot Countable 14
1.0 D 2+ LB4E7 1
0.1 0 0 L7004 1
1,1,2 Trichloroethylene
non-stabilized 2.5 0 2% .20%.2 A
1.0 0 2+ 3.2%2.5 4+
0.1 .92%1.8 2E 2.5%.9 1

stabilized 2.5 0.2+0.4 2+ Not Countable A
1.0 1.0+1.8 2+ 1.2%£3.3 0
0.1 1.0£2.2 2+ 2.8%£1.3 i
.. Tetrachloroethylene
non-stabilizecd .5 Not Countable 4+ Not Countable 1
.0 Not Countabtle 4+ Not Counltable . 41
.1 10.8+6.1 3+ 2.5%.9 1+

stabilized 2.5 Not Countable 1+ Not Countable 44
1.0 Not Countable 4+ Nolt Countable - 4+
0.! 6.2+4.9 24+ 15.9&1.6 T

™

.3 Cells attached on glass coverslips in reduced volume of culture medium were cxposed to gas phase of
each compound in tightly sealed chamber for designated peciod of time. Modification of the mel hord
developed by Williams (3).

? ach compound was introduced into the chamber in liquid phase at the volume Lhat produce desired

. concentration in gas phase according to the equation described in Materialn and Melhods,

C Average of 2-3 coverslips ol each, 20 nucleus were counted.
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HIC/ONA REPAIR ASSAYS ON HALOGENATED ETHANES AND ETHYLENES BY CONVENTIONAL METHODS

TABLE Vvil-a

Exposure Time

3_hes.

18 s,

Autoradioqraph

Autaradiograph

[
i PKE S Db £ B - vy WY

1.
[_ Compound Conc. () Grains/Nucleus Cytotoxicity Grains/Nuclcus
o

al: 1,t,1 Trichloroethane

3|1 low-stabilized 1.0 Nl Countable 4 Not Counktable

l' 0.1 Not Countable LED Not Countable

: 0.01 Not Countable 2+ .5 k.4

; 0.00¢ ] 2+ .0 k.2
g.onm 4] 0 (

i stabilized 1.0 Not Countable 4+ Mot Countahle

¥l 0.1 0.1 0.2 2+ Not Countable

&' 0.01 : 0 2+ .3 k.5

H 0.001 0 0 SR

i‘ 1.1,2 Trichloroethylene _

1. non-stabilized 1.0 Not Countable 4+

géd ' 0.1 Not Countable 4+ Not Done

£ 0.01 0 4+ Not Countable

? 0.001 0 2+ L2 £.9

% | o

l; stabilized 1.0 Not Countable 4+ Not Countable
0.t Not Countable 44+ Nol Countable
0.01 0 2+ .6 £ .0
0.0601 o ] .7 E1.0

1
11
1
0
q

4+
§r
41

{]

Ll
1+

1+
L
It
1]

Cylobtaxicily

T i A kA CRa s

caoT

The assays were performed according to the method described by Williams (3) with slight modifications

as described in Materials

and Methods.

. Vinyl chloride was not tested by this method.

Fach compound was: introduced into the petri dish in liguid phase to have desired Final concentration,

Posttive control.
Negative control.
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: TARLE ViI-b
1 HPC/DNA REPAIR ASSAYS ON IIALOGENATED ETHANES AND ETIYLENES BY CONVENTLONAL METHONA
j’ t e e e o e e et e 4 ot e
;: L Bxposure Yime . o ;
€0 - T IWEs. iRk T T B
il Autoradiograph Autoradiograpl i3
§'E Compotnd Conc. (%) Grains/Nucleus Cytotoxicity Grains/Nucleus Cylaloxicily li
fil: e e % wras a1 e o e e e e o .T
M Tetrachloroethylene : . 3]
y non-stabilized 1.0 Not Countable A Nol Pone s
1. 0.1 Not Countable 1+ Not Conntable a4 g
¥ 0.01 Not Countable 1+ Not Countable 4 4
¥ 0.001 0 . 3+ L2 k) 1 ?
3 0.0001 1.0£2.23 It LA kL2 1 H
: ]
stabilized 1.0 Not Countable 4 Not Done ijf
0.1 Not Countable 1+ Not Doune
n.01 Not Countable BN 1.0+¢1.0 1t i
0.001 0 : 2+ JE L [ - i
2 Acetylaminofluorene® 1075M 169.0£74.9 . 0 170.2+280 .6 1)
Fluorened 10-95M - Not bone 1.6 .6 0 :
Pyrecne 10-5M 0 0 Not Done
Cell Control 0 ) n g 2.75%2.76 - 4]

A The assays werc performed according to the method described by Williams (3) with slight modifications
as described in Materials and Methods. Vinyl chloride was not tested by this method.

b Each compound were introduced into the petri dish in llguid phase to have desired flnal concanlrat ion,

¢ positive control.

d Negative control.
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APPENDIX 1-a:

SUMMARY OF FIRST SET OU EXPERIMENTS

SALMONELLA/MICROSOME MUTAGENESIS ASSAYS ON HALOGENATED ETIIANES AND ETHYLENES?

Number of Total Wevertants per Plale

described in Materials

and Methods.
onto hasal agar medium and incubated at 37°C for 2 1/2 hrs.
exposed to gas phase of each compound in tightly scaled chamber f(or 10 hrs.
Tolal number of revertants for each triplicate.
Spontaneous revertants For each triplicate From vinyl chloride 2.5% experiment.

3 The assays were performed according to the. method described by Mmes {1} with slight modiltications as

Tester stains with S-9 mix or with buffer solution were powed

5vev20 spy

RN

to allow initiation of cell growih, then

_ TA-100 . TA-1535

Compound Conc. (%) without 5-9 with S-9 without 8597 " Twith §5-~9
vinyl Chloride 10.0 297, 330, 369b 738, 679, 762 174, 159, 3B 258, 300G, 369
- 7.5 A1, 354, 3712 g1y, 837, 4079 229, 210, 224 fg4,1014,1029
5.0 408, 468, 414 684, 690, 435 93, 10%, 93 225, 315, 13
2.5 222, 267, 249 %4, 369, 172 120, 156, 121 195, 192, 195
1.0 213, 1711, 207 306, 264, 285 90, 114, 63 126, 18, 142
0.1 210, 2217, 186 279, 252, 276 7%, &6, BI 61, 60, &0

1,1,1-"'richlovocthane -
low-stabilized 10.0 534, 474, 531 449, 591, 555 78, 66, 72 111, 90, 96
’ 7.5 135, 113, 234 1989, 288, 135 21, 3], n 12, 21, 24
5.0 150, 147, 156 105, 126, 1608 30, 39, 19 24, 15, W
2.5 168, 135, 159 195, 162, 204 39, 27, 2t 13, 15, ki
stabilized 10.0 294, 249, 159 2508, 288, 240 42, 54, 45 3s, 44, GO
7.5 528, 432, 513 4717, 600, 642 237, 124, 240 192, 264, 318
5.0 429, 456, 447 559, 591, 612 318, 3316, 342 313, 384, 2064
2.9 342, 12, 348 102, 495, 387 252, 300, 243 252, 246, 217
1.0 280, 237, 306 154, 360, 297 27, 3, 133 g, 18, 7
L 1,1,2-Trichloroethylene "

non-stabilized 10.0 ¢, g, 0 a, 0, 0 0, 0, 0 o, ", 0
7.5 0, 0, 0 0, 0, Q 0, n, 0 o, 0, 1)
5.0 0, 0, o 0, 9, O v, 0o, 0 0, 0, 0
2.5 108, 150, 132 135, 96, 165 24, 36, .18 24, 30, | R
1.0 246, 198, 129 267, 198, 231 72, 14, 15 60, A4, A0
stabilized 10.0 0, 0, 0 o, 0, 0 0, 0, 0 o, a, 0
1.5 102, 78, 90 75, 39, 18 90, 48, 30 120, 20, 3G
5.0 690,1020,1014 1023, 861, 912 1042, 437,1002 885, 110y, 975
2.5 153, 129, t44 138, 171, 117 13, 141, 117 90, 120, 114
1.0 Y17, 180, 248 186, 165, 217 78, 75, &3 39, 6y, 75
Spontanecus Revervtants 183, 213, 174C 171, 150, 150 24, 24, 24 B, -1, 24

. ﬂmﬁ.wumw‘mm. T
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APPENDIX I-b:

SUMMARY OF FIRST SET OF EXPERIMENTS

SALMONELLA/MICHROSOME MUTAGENESTS ALSAYS ON HNALOGENATUED ETHANES AND FETUYLENRS?

Number of Total Revertants per Plate

VT QT Pt

pryrerr—— Ty

PN RIS 7 3 1.

__BA-100 _ _____ThA-1535
Compound Conc.{%) without 5-9 with S-d Twithout &9 with §-97777
Tetrachloroethylene
non-stabilized 7.5 0, U, 0 o, o, 0 0, o, 0 o, 0, n
5.0 o, i, 0 o, 0, 0] o, 0, 0 n, 0, n
2.5 435, 403, 3Jyyb 405, 435, 423 147, 156, 126 te2, 84, 141
1.0 201, 147, 243 174, 225, 119 15, 51, 2 w, 3y, G
0.1 159, 141, 147 100, 163, 171 24, 36, 49 27, A%, 21
stabilized 10.6 g, i, 0 o, o, 0 0, 0, 0 0, a, )
1.5 Not Done Not Done Not Done Hot Done
5.0 a, a, 0 a, o, 0 0, 0, 0 0, i, ]
2.5 460, 561, 534 606, 538, 531 294, 2549, 264 321, 363, %
.0 57, 36, 133 42, 30, 54 th, 30, 24 18, 12, i
0.1 129, 153, 144 1144, 147, 1546 24, 133, 45 v2, 12, 1A
Tetrachloroethylene . )
high purity 2.5 0, a, 0 i, 0, 0 0, 0, 0 a, 0, 0}
1.0 99, 84, 807 at, 5, 96 24, 36, 2t n, 16, "4
0.1 123, 138, 156 153, 144, 186 27, 42, 33 30, 42, 48

Spontaneous Revertants 182, 213, 174 17, 150, 150 24, 24, 24 14,

1, 24

4 'the assays were performed according to

described in Materials and Methods.

onto basal agar medium and incubated at 37°C for 2 1/2 hrs.

b exposed to gas phase of each compound in tightly sealed chamber for 18 hrs.
Total number of revertants for each triplicate.

€ Spontaneous revertants for each triplicate from vinyl chloride 2.5% experiment.
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the method described by Ames (1) with slight modificatiuns as
Tester stains with 5-9 mix or with buffer solution were poucead
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APPENDIX 11-a: SUMMARY OF SECOND SET OF EXPERIMENTS
SALHONELLA/MICROSOME MUTAGENESIS ASSAYS ON NALOGENATED ETFHANES AND ETHYLENESA
- T - Number of Total Hevertants ber ﬁlaté ) 7 B T [
- TA-100 TA-1535
Compound Conc. (1} withoul §-9 with 5-9 without §-9 with G- 77~
Vinyl chloride 20.0 453.-429. 120b 558, 525, 505 207, 240, 204 169, 25N, 2R
0.0 4368, 304, 396 618, 631, 594 TRy, 1843, 198 296, 21n, 121
5.0 312, 360, 351 571, 585, 450 a1, 102, on 210, 18, 19y
1.1, ¥Trichlorocthane ) .
low-stabilized 10.0 603, 561, 579 621, 615, 606 102, 123, 114 177, 120, 135
7.5 231, 303, 210 333, 294, 252 27, 15, 24 Jo, o, 3y
5.0 51, 186, 219 213, 174, 164 35, 27, 21 30, 24, 5
2.5 102, 135, 207 114, 153, 195 12, ia, 214 24, 24, 13
stabilized 10.0 279, 312, 321 276, 2088, 267 48, 54, 27 12, 41, i0
T.5 528, 432, 513 477, 600, 642 217, 124, 240 192, 264, 1tH
5.0 168, 489, 582 657, 627, 663 399, 363, 1347 4171, 465, 441
2.5 372, 351, 435 471, 534, 543 252, 282, 276 162, 2245, 207
1.0 165, 252, 228 282, 261, 264 21, 36, 42 27, 2, 10
1,1,2-Trichloroethylene
non-stabilized 7.5 0, 0, 0 0, o, 0 0, 0, 0 g, a, 1
5.0 o, 0, 0 0, o, 0 o, o, 0 o, n, 1]
2.5 165, 183, 174 130, 174, 11 g, 31, 21 18, 1, 24
1.0 180, 177, 174 186, 180, 21) 24, 18, 36 21, 27, 42
stabilized 7.5 93, 78, 99 72, 90, 26 61, 51, 49 A%, 16, 6n
5.0 894, 861, 915 1026, 825, 906 2313, 963, 970 636, 10041, 92
2.5 28, 2134, 282 174, 282, 273 174, 132, 111 147, 171, a3}
1.0 210, 147, 204 189, 210, 207 39, 54, 66 27, 6, 54
Sponhtancous Revertants 1803, t44cC Is9, 120 15, 15 3o, 24

i

The assays were performed according to the method described by Ames (1) with slight modilficat ions

as described in Materials and Methods.

Tester stains with S-9 mix. or.witlh bulfer sotution wrve

poured ontobasal agar medium and incubated at 37°C for 2 1/2 hrs. to allow initiation of rell
growth, then exposed gas phase of each compound in tightly sealed chamber For 1B hrs.

Total number of revertants [Cor each triplicate,

Spontanncous revertants For each Aduplicate from vinyl chloride 5% experiment.

b




APPENDIX (UL-b: SUMMARY OF SECOND SHET OF EXPERIMUNTS

SALMONELLA/MICROSOME MUTAGENESIS ASSAYS ON HALOGENATED ETHANES AND ETHYLENESA

Number ofF Total Revectants per Plale

TA-100 TA- 1535
Compound Conc. (1) wibthout S-9 with 5-9 without 5-9 with -9
Tetrachlorocthylene :
non-stabilized 2.5 3n4, 396, 423b 417, 468, 408 183, 144, 174 138, 171, 144
.u 200, 159, 11717 177, 19%, t86 36, 3y, 24 24, 30, A2
0.1 114, 150, 165 144, 153, 117 24, 21, 24 e, 2t, 24
stabilized 2.% 444, 477, 468 411, 468, 525 169, 144, IRG 1r7, 189, 114
1.0 225, 138, 183 183, g9, 195 36, 6, 21 3o, 42, M
g.1 114, 138, 171 41, 156, 180 21, 168, T 24, 24, 24
Tetrachlovoethylene
high purity 2.5 0, a, n o, o, 0 o, 0, 0 o, 0, 0
1.0 69, 105, 54 102, 90, 75 12, 21, 42 8r, sl, -
0.1 141, 138, 150 165, 213, 192 54, 2, 36 48, s4, 66

Spontaneous Revertants . 183, 144€ 150, 120 5, 15 Ju, 4

4 The assays were performed according to the method described by Ames (1) with slight modifications a
described in Materials and HMethods. Tester stains with $-92 mix or with bufler solution woir:. ponred
onto basal agar medium and incubated at 37°C for 2 1/2 hrs. to allow initiation of cell qgiowkh, lhe
exposed to gas phase of each compound in tightly sealed chamber for 1B hrs.

Total number of revertants for each triplicate.

Spontaneous revertants [or each duplicate f{rom vinyl chlroide 5% experiment.
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g A The assays were pecformed according to the method described by Ames (1) with slight modifical ions as

N - described in Materials and Methods. Tester stains with $-9 mix or with buffer solution were ponred onto
basal agar wmedium and incubated at 37°C for 2 1/72 hrs. to allow initiation ot cell yrowlh, then exposed 1o
gas phase of cach compound in tightly secaled chamber for 18 hrs. ’

Total number of revertants for cach triplicate.

Spontaneous revervants f{or each triplicate from vinyl chloride experiment.

; APPENDIX I[I: SUMMARY OF FRAUE SHIFT MUTATION 'TESTS i ?‘
» 13
§i SALMONELRA/MICROSOME MUTAGENESIS ASSAYS OH HTALOGENATED EFTHANES AN ETIIYLENESA g
? Number of Total Revertants per PPlate o I §
N TA=100 TA-153% C wa-anar :
B - . — U |
ﬁ Compound Conc.{%) without 5-9 with 5-9 without -9 with $-9 without $-9 with %-9 i *
§ — —_ — - —— TR g
i viayl chloride 7.5 57, &1, 54 4w, 72, SU 21, V5, \S 2%, 16, 27 3, 9,12 6, 9, 19 i

} .18

i 1,1, 1-Trichlorcethane ! %
) low-stabilized 10.0 60, 45, 48 45, 42, 54 5i, 30, 36 6, 27, 18 9, 3, & 6, 12, 3 L,
A Ve
x stabilized 5.0 27, 310, 33 22, 42, 12 18, 36, 21 15, 21, 15 15, 12, 13 6, 12, 6
5. 1,1,2-Trichloroetliylene B B
) non-stabilized 2.5 30, S7, 3 42, 45, 33 15, 24, 27 27, 21, 18 3, 3, 09 3, 0, & d
H I ,
& z stabilized 2.5 42, 54, 36 45, 15, 42 21, 27, 24 15, 12, 21 9, 12, 15 6, 12, 12 ; E
1K B *1
g.‘ Tetvachloroethylene : J¢ f
q 7 non-stabilized 1.0 45, 130, 42 42, 16, 136 33, 15, 24 15, 18, 30 15, 18, 15 G, 11, t2 § i
a1 — i
#] i stabilized 1.0 57, 42, 48 45, 48, 51 24, 12, 18 30, 15, 27 12, 15, & 4, 9%, 9 : t
SHEE
gi! ! . :
1 % Spontancous Revertants 33, 60, 48C s54, 42, 45 21, 15, 21 15, 15, 30 12, &, 9 12, 12, 12 !
g ] vy . e e e iman e '
Ik




APPENDIX IIL:

SUMMARY OF FIAWME QUL MUPATION TESTS

Plewicinie ot

25 o

Conpound Come. {(3)

Nundber of btal everLants per PPlate

SALMONELLA/MICTOSOME  MUPAGENESTS ASSAYS ON HAIDGINATED EIANES ML BIIYLENESS

TA~ 31

Th~1538

TA-1537

without 5-9

with 5-9

without 5-9

with 5-9

without 5-9

with 5-%

-

w

» vinyl chloride 7.

1. 1 I=ivichlorocthane

Tomw-stabilizod 10.0

stabilized 5.0

"‘.‘m“i@f‘t"?ﬂ'm PRy, T

o
e,

i 1, . 2~vichlorocthylene
¢ non-ustabilized 2.5

g 5 stabi lized 2.5

i o

% Perchlorocthylene

81  non~-slabilized 1.0
5 stabilized 1.0

57,81,540( 180%)C

60,45,48 (171)

27,30,33 {B43)

30,57,36 (50%)

42,54,36 (24%)

45,30,42 (413)

57,42,48 (4A3V)

a0,72,51(120%)

15,42,549 {68%)

22,47,42 (94

42,45,33 (52%)

45,45,42 (22%})

42,136,136 {49%)

45,408,511 (35%)

21,19, 15(120%)

51,30,36 {17%)

18,36,21{106%)

15,24,27 (483}

21,27,24 (23%)

33,15,24 (191)

24,112,180 (40%)

27.36,270103%)

16,27,18 (108%)

15,21, 150 100%)

27,21,18 {46%)

15,12,21 (11}

15, 13,30 (39%)

30,15,27 (39%)

3, 9,12 (0un}

9, 3, 6 (10%)

15,12, 3 (91%)

3, 3,9 (30%)

9,12, 15 (t18}

15, 18,15 (391}

12,15, 6 (36%}

Tsa»
i Spuntanecous Revertants

33,60,484

54,42,45

21,15,21

15,15,30

12, 6, 9

G, 4, 3 (109}

6,12, 0 {1.82)

Gr I::, h ( i(-'?l]

U, 6 (A1)

G, 12,12 (113}

G IR, 12 {490}

9, 9, % {40%)

12,12,12

R e ey

2 Y2 hrs,
18 hrs.

b otal mmber of revertants for each triplicate.
. C The murviving fraction of cells at that concentration.

he assays were perfommad aconrding to Lhe methad described by Ames (1) with slight modifications as (Tesc:rlhcl in Hnturfa‘!.«:
© and Mothods.  Tester stains with S-9 mix or with buffer solution were poured onto hasal agar mexlium dnd incubalad ok 377 1ea
to atlow initiation of cell yrowlh, then exposed to gas phase of each compound in tightly sealal chamber for
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