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JUSTIFICATION FOR SURROGATE CHEMICAL

CAS 68411-72-3 Chlorinated C2 Stream is a compilaion of process intermediate streams
produced a severd manufacturing facilities that congsts of chlorinated 2 carbon chemicals.
Though somewhat varigble, thelargest volume components of CAS 68411-72-3 are 1,1,2,2-
tetrachloroethane (gpproximately 64%) and 1,1,2-trichloroethane (gpproximetely 15%). The
remaining CAS 68411-72-3 Chlorinated C2 Stream is composed of anumber of chlorinated
ethanes with no single component present at more than afew percent of the total Sream. In
generd, the overdl mammadian and environmentd toxicity, with the possible exception of
acute ord toxidty, of 1,1,2,2-tetrachloroethane is Smilar to or in excess of thet of 1,1,2-
trichloroethane. A previous evauation of toxicity data as part of the process of setting an
interna Dow Chemicd Company Indudtrid Hygiene Guiddine for time-weighted
occupationd exposure to 1,1,2,2-tetrachl oroethane established a guideline value (0.1 ppm)
which is 100-fold lower than the ACGIH TLV and OSHA PEL for 1,1,2-trichloroethane (10

ppm).

1,1,22-Tetrachloroethane will be used as a“ surrogate’ chemica for defining the toxicity of
CAS 68411-72-3 Chlorinated C2 Stream as part of the HPV program besed upon its high
volume percent of the sream and its mammalian and environmentd toxicity. Significantly,
1,1,2 2-tetrachl oroethane has d o been eva uated previoudy as part of the OECD SIDS
program (http://www.oecd.org). It was judged to be “of low priority for further work” a
SIAM 15 (October, 2002) indicating the adequacy of its database for coverage of spectrum
of OECD SIDS endpoints and lack of sigrificant concern over itstoxicologica
characterigtics. Information presented in the present HPV Test Plan and related IUCLID
Robugt Study Summaries were drawn heavily from the complimentary OECD SIDS
documentation.

IDENTITY

A. ldentification of the Surrogate Substance

CAS Number: 79345

[UPAC Name: 1,1,2,2-Tetrachloroethane
Molecular Formula CH.C,

Molecular Weght: 167.85

Synonyms Ethane, 1,1,2,2 tetrachloro;

acetylenetetrachloride; 1,1,2,2-
TCE
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Figure 1. Structure of the Compound
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The compound isacolorless to pae-ydlow liquid in the pure or neat Sate.
Because of its sructure, 1,1,2,2-TCE is nearly insoluble in weter, hasa high

vapor pressure, and high partition coefficient (log Kow).

B. Purity/Impurities/Additives
As noted, 1,122-TCE represants gpproximatdy 64% of CAS 68411 Chlorinated C2
Stream and will be used as the surrogate chemicd for the stream.

C. Physico-Chemical properties

Table1 Summary of physico-chemica properties

Property Value
Physical state colorlessto pae-ydlow
liquid
Melting point -43.8Cto-36°C
Bailing point 1465°C
Vepour pressure 4.126 hPato 6.5 hPa at
20°C
7hPaat 25° C
Water solubility 29¢gla20°C
Partition coefficient n- 2.39 (meesured)
octanol/water (log vaue)

Based on the fugadity modd levd 1 of Mackay, 1,1,2,2-tetrachloroethane relessed to
the environment will partition mainly into the amosphere.

Il DEVELOPMENT OF ROBUST SUMMARIESAND STUDY SCORING CRITERIA

The Dow Chemica Company has chosen to use the [UCLID (Internationa
Uniform Chemical Information Database) format for preparation of robust
summaries for the HPV program. Because many of the fiddsin the [IUCLID
database program are outside the scope of the HPV program, these fidds are
typicdly left blank in the [UCLID robust summary. Scoring of sudiesfrom
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company files or from the literature for religbility to fulfill the testing
requirement for each endpoint used a system similar to that published by
Klimisch et d. (1997). Studies were given ascore of “1” if the data could be
consdered vadid without regtriction based on the compleeness of the protocol
and adequate detailsin reporting. Studies were given ascore of “2” if the data
and sudy design could be consdered scientificaly valid to address the endpoint
but with restrictions due to lack of varioustechnicd or reporting details or
deviaions from current OECD guiddines. Studieswere given ascoreof “3” if
their conduct was not acceptable and “4” if there wasn't enough information
present to assign ardiability rating. However, astudy receiving a score of “4”
could provide supplementary information thet could be used to addressthe
endpoint in aweight of evidence evauation in the aosence of other data

A TEST ENDPOINT RESULTSFOR ANALOGUES

Evduation of the datafor 1,1,2,2-TCE leads to the conclusons regarding (1) the
quantity of datathet currently exists to adequately represent the toxicologica
and ecologicd profile of the compound, (2) the concurrence and similarity
among the exiging datafor the various HPV/SIDS endpoints (3) available deta
from the compound used to adequatdly represent the various HPV/SIDS
endpoints that may not have been subjected to the same leve of testing, and (4)
utilization of these data to support the conclusion that no further testing is
needed for most of the HPV/SIDS endpoints. A summary of the data on each
of the HPV/SIDS endpoaints for the compound follows.

Physical Chemistry

Melting Point

IUCLID 2.1 1122TCEisacoorlessto pde-ydlow liquidinthe neat or
pure state with amdting point of -43.8°Cto -36 °C. Because the mdting point
is well-documented in peer-reviewed literature and databases, no additional
testingisrequired

Bailing Point
IUCLID 2.2: Theboailing point for 1,1,2,2TCE is likewise wdl-documented.
No additional testingisrequired.
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Vapor Pressure

IUCLID 2.4: Thevapor pressurefor 1,1,2,2-TCE has been wel-documented in
published literature and chemica handbooks. The experimenta vaueis 4.126 hPa
to 6.5 hPaa 20° C, and 7 hPaat 25° C. Thisdatais consstent with the
physica/chemica nature and suggests a high degree of volatility. No additional
testing isrequired.

Partition Coefficient

IUCLID 25: The measured vaue for partition coefficient is2.39. Sucha
dructure is condgtent with low water solubility, and which by definition would
beindicative of ahighlog Ko, value. No additional testingisrequired.

Water Solubility

IUCLID 2.6.1: Messured data indicates that 1,1,2,2-TCE is margindly soluble
inwater (2.9 g/l). The higher log Ko, aso supports the reported data for water
solubility. Sufficient dataexist for this endpoint to characterize weter solubility
for the compound. No additional testingisrequired.

B. Environmental Fate

Photodegr adation

IUCLID 3.1.1: Organic substances containing chlorine, if gimarily present in the
amospheric compartment and if their lifetime islong enough can reech the
sratosphere and decompose through photolysis and other chemicd reaction (e.g.

with OH°). Chlorine atoms can then participate in the catdytic ozone destruction
cycles. The amospheric lifetime is too short to enable a significant fraction of

the compound emitted to reach the stratogphere. No additional testingisrequired

Sability in Water (Hydrolyss)

IUCLID 3.1.2 Datareported indicate that 1,1,2,2-TCE is expected to hydrolyze
under environmenta conditions to form trichloroethylene.

In one study, the haf-lives a 25 °C and pH 7 and 9 based on a second order
elimination reection was estimated to be 102 days and 1.02 days respectively
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(Cooper et al., 1987). In ancther sudy, hdf lives of 575 days & pH 6.05, 36 days at
pH 7.01 and 6.6 to 12.8 hours a pH 9 were cdculated a 25°C in pure water. The
hydrolysis yidded trichlorethylene as the mgor if not sole product. In pond water
sediments the haf-life was found to be 29.1 days a 25° C. (Haag and Mill, 1988).

An environmentd hydrolysis hdf -life (25°C, pH 7) of 0.4 year was d 0 reported by
Jeffers et al. (1989).

Dataindicate thet 1,1,2,2-TCE will undergo hydrolyssto form trichlorethylene (see
corresponding assessment documents for trichloroethylene CAS No 75-01-6 at
http://ech.jrc.it/ess) under neutrd and dkaline conditions. Hydrolysis increases
withincreasing pH. At 25°C, hdf lives of 36 daysto 102 days were esimated under
neutrd pH while hdf lives from 6.6 hoursto 1.02 days were determined under
dkdine conditions (pH 9). No additional testingisrequired.

Environmental Transport
I[UCLID 3.3.1: Based on thefugacity modd leve 1of Mackay, 1,1,2,2TCE
released to the environment will partition mainly into the amosphere.

1122TCE has an average amospheric lifetime of 91days. It has negligible impact
on stratospheric ozone and greenhouse effect and minor contribution to the
formation of tropospheric ozone. Observed intermediate products formed during the
amospheric oxidation are phosgene, C(=0)CIH and dichloroacetylchlaride.
Decompogtion of phosgene and C(=0)CIH in the amosphere should leed to the
formation of hydrochloric acid and carbon dioxide by hydrolysisin amospheric
water. Dichloroacethylchloride will form hydrochloric acid and dichloroacetic acid
which is removed from the amosphere by rain water. A theoreticd distribution of
1,122 TCE hasbeen cdculated a 20°C using the fugacity model level 1 of
Mackay with avgpor pressure of 6 hPaand asolubility of 2.9 g/l. Approximately
92.26 % of 1,1,2,2-TCE releasad into the environment will enter the atmaosphere,
7.46% the water compartment, 0.14% soils and 0.14% sediments. 1,1,2,2-TCE that
is releesed in the water will be removed repidly by voldilization.

Although the va ues obtained using this moded should not be regarded as
guantitative, the modd results are consstent with the prgperties of the compound
(i.e, low weter solubility and high volatility). No additional testingisrequired.
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Biodegradation

IUCLID 3.5: Biodegradation isthe converson of achemicd by
microorganismsin the environment into its Smpler components and ultimatey
to carbon dioxide and its other condtituent molecules. Chemicas are classified
as readily biodegradable by the Organization for Economic Development
(OECD) guiddinesif thereisa 70% degradation of dissolved organic carbon
within a 10-day period during atypica 28-day laboratory protocol. Itis
expected to hydrolyze under dkaine conditions and to biodegrade under
anaerobic conditions. It is not likdy to bioaccumulate and is not expected to
adsorb to suspended solids, sediments and soils.

1122 TCE ispersstent under agrobic conditions. It is not reedily biodegradable
(0% &fter 28 daysin an OECD 301C test, CSCL, 1992). No significant
biodegradation was found in an aerobic degradability test with adaptation utilizing
biochemica oxygen demand dilution weter containing 5 mg of yeest extract per liter
as synthetic medium and 5 ppm and 10 ppm of 1,1,22-TCE. The assay utilized a 7-
day dtatic incubation at 25°C in the dark followed by three weekly subcultures and
employed settled domestic wastewater as the microbid inoculum (Tabek et al.,
1981). 1,1,2,2-TCE undergoes degradation under anaerobic conditions. Inan
anaerobic biodegradability test using a methanogenic |aboratory-scae continuous
flow fixedHfilm reactor supplied with 27 pg/l of 1,1,2,2-TCE, 97% steady State
remova was achieved after 4 month of operation. The production of 1,1,2-
trichloroethane was reported asaresult of 1,1,2,2-TCE transformation (Bower et al.,
1983).

Therates of disappearance of halogenated ethanes were studied in anoxic sediment-
water sysems. A hdf-life of 6.6 dayswasfound for 1,1,2,2-TCE (Jafvert and
Wolfe,1987). Reductive dechlorination or reductive hydrogenolyssis a common
transformation of 1,2-carbon chlorinated diphatics under methanogenic conditions.
The production of trichlorethylene and 1,1,2-trichl orethane was reported. The
products of abiotic and anaerobic transformations of 1,1,2,2-TCE were determined
under methanogenic conditions. 1,1,2,2-TCE  degradation started without lag wit h
municipa digester dudge. 1,1,2-trichloroethane, trans-1,2-dichloroethene and cis-
1,2-dichloroethene were products of anaerobic transformation while
trichloroethylene resulted from abiotic degradation. Trichloroethylene was
subsequently further transformed to vinyl chloride and ethene. 1,1,2- Trichloroethane
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was reportedly converted to 1,2-dichloroethane, then further degraded to
chloroethane and ethane (Chung Chen et al., 1996). No additional testingis
required

C. Ecotoxicity

AcuteFish Toxicity
IUCLID 4.1: Severd acute toxicity studies have been conducted on fish pecies.

The results of the tests summarized in the following table show that 1,1,2,2-
TCE isdightly toxic to freshweater and marine species. No additional testing
isrequired
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Species Duration Results Remarks Methods Reference Reliability
mg/l
Pimephales 72h LCs0=204 Flow- USEPA- Ahmad etal., 1
promelas (20-20.9) through,lake 660/3-75-009, 1984
water,measured 1975
concentrations
Oryzias 48h LCy=31 semi-gtatic test Japanese CSCL Japan, 1992 (1
latipes Indugtrial
Standard (JS
K 0102-1986-
71)
Jordandla 96h L Csp, sami-dtatic Flow throughand | US EPA- Smith etal., 1991. 2
floridae =26.8 semi-static tests, 660/3-75-009,
LC50, flow- Dechlorinated 1975
through=185 L.ake Superior
(16.4-20.8) water,no agration
nomind conc. for
sami-static test,
messured conc.
for flow-through
test.
Lepomis 9%6h LCsp=2022 Static test, well US EPA- Buccafusco et al., 3
macrochirus water, capped 660/3-75-009, 1984
jars, nomina 1975
concentrations
Poedilia 7 days LCs0=36.7 Sami-static test, Alabagter, JS. Ko6neman, 1981 2
reticulata daily renewd, And Abram
vesdscovered F.SH. (1964)
with glass,
Unmeasured
concentration
Cyprinodon | %h LCs=12 Stetic test, naturdl | US EPA- Heitmuller etal., 3
variegatus 4.7-32) sat water,open 660/3-75-009, 1981
(saltwater) system 1975
Nomind
concentrations
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Aquatic Invertebrates

IUCLID 4.2: Theresults of the tests conducted for determining the acute toxicity of
1122 TCE to invertebrates are summarized in the following teble:

Species Dura Results Remarks Methods References Reliability
tion mg/!
Daphnia 48h ECG unfed = 23 static test, no ASTM Ahmadetal., 1984 1
megna ECsofed =25 renewal, noaeration, | (1980)
_ stoppered glass
L Gounfedfed = | o ainers, messured
62,1 .
concentrations.
LCsofed =57
Daphnia 48n EG,=93(68 Static, unaerated US EPA- Leblanc, 1980 2
magna 13 conditions, not 660/3-75
completely filled 009, 1975
closed containers,
nomind
concentrations
Mysidops's 48h EGs0=9.02 Secondary reference US EPA- Leblanc, 1984 4
bahia 660/3- 75
(Marine 009, 1975
pecies)

Based on the aove dudies 1,122TCE can be conddered as dightly toxic to
freshwater and marine invertebrates. No additional testing isrequired.
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Aquatic Plants

IUCLID 4.3: Four toxicity sudies employing agae were identified: three on

freshwater dgae and one on amarine dga. Only one study could be considered as

vaid with restriction.

Reaults are given in the following table:
Species Dura | Results Remarks Methods References Reli-

tion mg/l ability
Scenedesmus 72h EGs0=47 Closed system. OCDE 201 Behechti etal., 2
subspicatus _ meesured mociified for 1995
EC10=98 concentration (at the voldile
beginning of the test) substance

Scenedesmus 72h ECso=76 Unmeasured EPA, 1978 4
subspicatus (31.4189) concentrations
Sdenasirum 96h ECso=136 |Secondary reference Leblanc, 1980 4
capricornutum
Seletonema 9%6h ECsp=644 |Secondary reference US EPA-660/3- Leblanc, 1984 4
cogtatum 75-009, 1975?
(Seawater)

No additional testing isrequired.

D. Toxicological Data

Acute Oral Toxicity

I[UCLID 5.1.1: Ord LDspvdues for 1,1,2,2-TCE in ratswere reported to be
between 250 and 800 mg/kg (Smyth et al., 1969; Henschler, 1972 ; Izmerov et al.,
1982). No additional testing isrequired

Acutelnhalation Toxicity

IUCLID5.1.2; Inhdation, LCsy vaues for 1,1,2,2-TCE of 8.6 mg/l ( 1200 ppm) and
4.5 mg/l (640 ppm) were reported following a4-hour exposure in rats (Schmit et al,
1980) and an 8 hour exposure in mice (Plohkova, 1966), respectively. No
additional testing isrequired



TEST PLAN 11,22-TETRACHLOROETHANE

Acute Dermal Toxicity

IUCLID 5.1.3: Derma LDso vauesfor 1,1,2,2-TCE in rabbits were reported
to be 3990 mg/kg (Schmid, 1979) and 4900-8140 mg/kg (Smyth et al., 1969).
No additional testing isrequired

Skin Irritation

IUCLID5.2.1: 1,122 TCE wasreported to beirritating to rabbit skin (Smyth et al.,
1969). No additional testingisrequired.

Eyelrritation

IUCLID5.2.2 1,122TCE wasirritating to eyes (Truhaut et al., 1974). No
additional testing isrequired

Repeated-Dose Toxicity

IUCLID 5.4: Numerous studies on repested exposure toxicity for 1,1,2,2-TCE have
been conducted on 1,1,22TCE over the last four decades; however, there are no
conventiond sudies available thet dlow aclear NOAEL identification and many of
these studies are not of guiddine quaity. However mogt of the studies gave
congdent results alowing target organs to be identification and the establishment of
aLOAEL for the inhdation exposure route and possibly for the ord route.

All available dataare presented in the following two tables.

Repeated exposur e toxicity studies by oral route

Species | Test conditions Results Effect level Relia Reference
bility
Rat 5 Fisher 344 maes/group, Highdose: dl ratsdied or NOAEL and 2 Butcher, 1996
gavege 104 and 208 euthanasied before end of LOAEL <104
mg/kg/d for 3weeks ; no study ; lethargy, diarrhea, mgkg/d
hematology and blood breathing difficulties.
biochemistry ; urinalysis of Low dose : normd growth:
severd enzymes; norma urinalysis; liver
histopathology of main enlargement and cytoplasmic
organs vacuolisation of hepatocytes ;
no changesin kidney, testis
and other organs
Ra 50 made or femae Osborne- High dose: increased NOAEL and 2 NCI, 1978
Mendel/group; gavagefor mortdity; decreased LOAEL <62
78 weeks , 5d/w; followed bodyweight ; no increase (M) and 43 (F)
by a32week observation incidence of non-neoplastic mgkg/d
period ; males: TWA 62 or lesons
108 mykg; females: TWA | | ow dose: decressed
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43 or 76 mg/kg/d; bodyweight ; no incresse
Control : 40mdesor inc;idenceof non-neoplagtic
femaes; lesons
Histopathology on main
organs, no blood exams
Rat 10 maes/group ; gavage for High dose : damages reported NOAEL <3.2 Gohlkeetal,
6 weeks 8 or 20 mg/kg/d; in liver, kidneys, testes and mgkg/d 1977
gavage for 27 weeks 3.2 or thyroid, LOAEL =32
8mgkg/d; no hematology; Low dose : minor hepatic mgkg/d
blood biochemistry of effects
certain enzymes,
histopathology of main
organs
M ouse 50 mde or femade B6C3F1- Doserelated increesein NOAEL and NCl, 1978
Igroup; gavage for 78 mortdity ; moderate dose LOAEL
weeks, 5d/w; followed by a related decrease in <142 mgkg/d
12 week observation period; bodyweight ;
TWA 142 or 284 mgkg /d No incidence increase of non-
Control : 40maesor neoplastic lesonsin any
femdes; organ/tissues examined
Histopathology on main
organs, no blood exams
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Repeated exposur e toxicity studies by the inhalation route

Species | Test conditions Results Effed level Relia- Reference

bility

Rat 20-21 maeWigtar and - Bodyweight: decreased NOAEL and 2 Dananetal.,
Brown Norway/ group; - Biochemistry : no effect on LOAEL: <108 1983
control groups: 10-14 ASAT, ALAT and credtinine 516 ppm
males at any timefor both strains (742-3545
whole body exposure ; 5h/d, - Urinalysis : proteinuriawas mg/m’)

Sd/w for 13 weeks to lower in exposed rats of both
concentration fluctuating strains versus their respective
from 108 to 516 ppm; controls
/k;lgcAh_?mAl\stLrKTcreetlr;ne . - Histopathology: minimal
ot ’ » unr 'ﬁ. glomerulotoxicity in both
gt’n:‘crr‘i °r9‘?r|‘(si§"na“' strains (only visiblewith
Py el €electronic microscopy).

Rat 110 Sprague Dawley - Trandent CNS depressing NOAEL and 2 Truffertetal.,
femdesweredivided into effects during first exposures. LOAEL <560 1977
one control group and 1 - Bodyweight decreased ppm
trested groups and exposed during the last weeks of (3850 mg/m)
whole bOdy by inhaation exposure
for 15 weeks to 0 or 560 - Slight decrease of
ppm (singletested : .
concentration), 5-6h/d, ggr”r';atocnt, redandwhite
cctondagyms e o
meacroscopic and . gnt, yperp .

) ! o increased DNA biosyrthesis
microscopic examinalion of |\ ivh henegocellular lesions
I(;xgi ki dun{eé,ue(.irmd S were seen during the first

s ] S weeks ; these effects
Also hepatic DNA regressed after 19 exposures
neosyntresis and disappeared after 39
exposures.
- All other organs examined
werenormdl.

Ra 210 maesequdly divided - Mortality: no significant NOAEL <1.94 |3 Schmidtetal.,
in one exposed and one dif ference between treated ppm (13.3 1972
control group ; single dose and control animals. mg/m
tested : 13.3 ++ 0.24 mg/m3 - Bodyweight gain : minimal
(1.94 ppm); whole body effect (lessthan 5% LOAEL :
e<pos1r.]|re'4h/d, 5d/wk for9 decrease) Approx. 1.94
months; ) - Hematology: some increase ppm
Blood exams comprised: in leukocyte count after 110 (133 mgim’)

cytology, SGOT, SGPT,
BSP excretion, serum
abumin, serum globulin,
total fat intheliver and
kidney, ACTH activity of
pituitary gland. SHD, alc
Phosphatase and
unspecified Esterases.
Organ exams: hypophysis,
brain, thyroid, thymus, lung,
heart, liver, spleen, kidney,
adrenasand testes.

days. No dataon WBC were
mentioned thereefter.

- Clinica biochemistry:
serum globulin, fat content of
theliver increased in trested
animals; the ACTH activity
in hypophysiswas decreased
at interim and find sacrifices
(65 % to 13 %).

- Organ weights: decrease
relative weight of thyroid

- Histopathology: mild liver
changes, follicular
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desguametion in thyroid; no
changes in other organs.

Ra 6 exposed and 2 controls All animas survived; NOAEL ad Horiuchi etal.,
male rats, whole body hypermotility followed by LOAEL <9000 1962
exposure 2h/d, 2d/wk for 4 CNSdepressionincluding ppm
weeks at 9000 ppm (single amost complete loss of (61830 mg/nt)
tested concentration). consciousness ; no effect on
Exams : hemoglobin, biood bodyweight ; tendency to
cdlls counts; histology of decreased hemoglobin and
liver and main organs (not red blood cell counts;
specified) congestion and faity

degeneration of the liver.
Congestion of other main
organs.

Mouse 9 male mice whole body All ninemicedied withinthe NOAEL and Horiuchi etal.,
exposed to 7000 ppm 4 week test period LOAEL <7000 1962
(sngletested concentration) | glightto moderatecongestion ~~ PPM
2h/d, once aweek for 4 and fatty degeneration of the (48100 mg/nt)
weeks. liver ; congestion of other
Exams: Histology of liver organs
and main organs (not
specified)

Rabbit Rabbits exposed to 15 ppm, Slight effects on liver NOAEL and Patty, 1994
34 h/dfor 7-11 month LOAEL <15

ppm (100
mg/m

Rabbit Rabhits exposed to 100-160 No effect ; no typica organ NOAEL => Patty, 1994
ppm , 8-9 h/d for 4 weeks changes were found 160 ppm (1100

mg/m

Cats Cats exposed to 100-160 No effect ; no typical organ NOAEL >/= Patty, 1994
ppm, 8-9 h/d for 4 weeks changes were found 160 ppm (1100

mg/m

Monkey | A maecynamolgus - diarrhes, anorexia; dmost NOAEL and Horiuchi et d.,
meaccacawas whole body complete unconsciousness LOAEL 1962
exposed to 1000-4000 ppm, | occurred a 2000-4000 ppm <1000ppm
2h/d, 6d/wk for 9 months 20min to 1h after exposureto (6870 mg/m)

Exams: hematology, vapors.

urindysis; histology of - Minima bodyweight

liver, heart, lung, kidney, changes

pancreas, spleen, testis. - Slight incresse in white
blood cells and decrease of
red blood cdllsand
hemoglobin.
- Urine no changesin
abumin and urobilinogen
- Sight to moderate
congestion and fatty
degeneration of theliver.
Congestion of spleen. No
changes in other organs.

Data obtained in saverd species of test animas have identified the liver asthe most
sengtive target organ of 1,1,2,2-tetrachoroethane on repested exposure by inhdation
or by the ord route. The centra nervous system and possibly the hematopoietic
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system gppear a0 astarget organs but a much higher dose levels. A definitive
NOAEL was not established dthough one old and generdly unreliable study in cats
and rabhits reported aNOAEL of 160 ppm (1100 mg/n®) which isin contradiction
with dl other studies (Patty, 1994) and the experience in humans (ATSDR, 1994).
Basad on arddivdy limited sudy (Schmidt et al., 1972), theinhdation LOAEL in
rats is expected to be approximately 2 ppm (14 mg/nt’) following exposure for 9
months. The LOAEL by the ord route is expected to be 3 mg/kg/day based on a
limited gavage study of over 27 weeks duration (Gohlkeet al., 1997). No
additional testing is required.

Genetic Toxicity: Gene Mutationsand Chromosome Aberrations (IUCLID 5.5
and5.6):

As shown in the Table below, the many gene mutation in vitro assays of 1,1,22-TCE
have given mixed results with positive and negative resonses in the presence or
absence of metabalic activation often in the same testing sysems. A chromosomd
Segregetion assay conducted in yeast was positive; however, achromosoma
aberration assay conducted in Chinese Hamgter ovary cdlswas negative. An
increese in Sister Chromatid Exchanges was, however, noted in the latter study.
DNA repair assays conducted in bacteriaaswell as UDS DNA repair assays
conducted on rat and mouse hepatocyte primary cultures have dl been negative.
11,22 TCE was reported to bind covaently with DNA in severd tissues of rats and
micein vitro; however, neoplatic transformation assays utilizing BALB/c 3T3
cultures, were active only when using a gpecid amplification procedure. The
ggnificance of the latter finding isunclear.

Genotoxicity and cell transformation in vitro

Test system End point Result Reference Relia
) T bility

Salmonella typhimurium. Reverssmutations + + Eriksson etal., 1992 2

TA 1535, 1537, 98, 100

Salmonella typhimurium. Reversemutations + + M ersch-Sundermann, 1989 2

TA 97, 98, 100, 102

Salmondla typhimurium Reverse mutations - - Milmanetal., 1988 2

TA 1535, 1537, 98, 100

Salmondla typhimurium Reversemutations - - Warneretal., 1988 4

TA 100

SAlmondla typhimurium Reversemutations + + Strobe and Grummt, 1987 2

TA 97, 98,100, 104
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Salmondla typhimurium Reversemutations - - Mitomaetal., 1984 2
TA 1535, 1537, 98, 100
Salmonella typhimurium. Reversemutations - - Haworth etal., 1983 2
TA 1535, 1537, 98, 100
Salmondlatyphimurium. Reversemutations - - Nestman et al., 1980 2
TA 1535, 1537, 1538,98,
100
Salmondla typhimurium Reversemutations + NT Rosenkranz, 1977 4
TA 1530, 1535, 1538
Salmondla typhimurium Reversemutations + NT Bremetal., 1974 2
TA 1530, 1535, 1538
Saccharomyces cervisiae Reversemutation - NT Nestman and Lee, 1983 2
D7 and XVV18514C
Salmondla typhimurium Forward mutation - - Roldan-Arjonaetal., 1991 2
BA13 and BAL13
Saccharomyces cervisiae Mitotic gene + NT Cdlenetal, 1980 2
D7 and D4 conversion and
recombination
Aspergillusnidulans Chromosome + NT Crebdli etal., 1988 2
Pland 35 malsegregation
Chinese hamster ovary WB1 Chromosome - - Galloway etal., 1987 2
aberration
Chinese hamgter ovary WB1 Sigter Chromatide + + Galloway etal., 1987 2
Exchanges
Bacillussubtilis DNA repar damege - - Matsui etal., 1989 2
H17 and M45
Escherichiacoli DNA repar damege - + DeMarini etal., 1992 2
Bir WP2s
Escherichiacoli DNA repar damage - NT Rosenkranz, 1977 4
Pol A1-/Pol A+-
Escherichia coli DNA repar damege - NT Bremetal., 1974 2
Pol A1-/Pol A+-
Escherichiacoli DNA repar damage +? +? Upton etal., 1984 4
?
Escherichiacoli OSrepair system - - Mersch-Sundermann et d, 2
PQ 37 (SOS Chromotest) 1989
F344 rat hepatocyte primary UDS—DNA repar - NT Williansetal., 1989 2
culture
OsborneMendel rat UDS—DNA repair - NT Milmanetal., 1988 2
hepatocyte primary culture
B6C3F1 mouse hepatocyte UDS - DNA repair - NT Milmanetal., 1988 2
primary culture
OsborneMendel rat UDS—DNA repair - NT Williams, 1983 2
hepatocyte primary culture
B6C3F1 mouse hepatocyte UDS - DNA repair - NT Williams, 1983 2
primary culture
Wistar rat liver, kidney, DNA covalent binding + NT Colacdi et al., 1987 2
lung, somach cells
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BALB/c mouseliver, DNA covalent binding NT Colacci etal., 1987
kidney, lung, somach cdls
BALB/c 3T3 mouse Cdl tranformation Colacci etal., 1993
Clone A31 - with amplification +
BALB/c 3T3mouse Cdl transformation Colecci etal., 1992
Clone A31 - without amplification - NT

- withamplification + NT
BALB/c 3T3 mouse Cdl transformation Colecci etal., 1990 2
Clone A3l - without amplification - -

- with amplification + +
BALB/c 3T3 mouse Cdl transformation Milmann etal., 1988 2
CloneC1 1-13 - without amplification - NT
BALB/c 3T3 mouse Cdl tranformation Tuetal., 1983 2
CloneC11-13 - without amplification - NT | LittleAD, 1983

11,22 TCE has dso been reported to give mixed resultsin avariety of in vivo
genotoxicity assays (seetabulated data below). An ambiguous effect was reported in
arat chromosome aberration study, it failed to induce clastogenic effectsin three
different sudiesin Drosophila and was reported as negetive in a Dominant Lethal
Mutation Assay in mderats. It did not induce unscheduled DNA in hepatocytes of
mice treeted ordly dthough it was shown to have covadently bound with
macromolecules, induding DNA, from various tissues of mice and rats exposed by
the interperitoned route. In an initiaion/promotion assay where gammeaglutamyl-
trangpeptidase was used as a putative preneopladtic indicator, 1,1,2,2-TCE has
displayed bath intringc initigtion and promoting potentids.
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Genotoxic and related effectsin Animals

Assay Test conditions Result Reference Rdia
bility
Rat cytogenetic assay Chromosome aberration Ambiguous | McGregor, 1980 4
determination after 5 days (quoted in CICAD,
exposure by inhalation to 349 1998)
mg/m?® (50 ppm)
Dominant lethal assay inrat determination of DL effect after Negative McGregor, 1980 4
5 day exposure by inhaation to (quoted in CICAD,
349 mg/nt® (50 ppm) 1998)
Drosophilamelanogaster Treatment of Leiden Standard Negative Vogd and Nivard, 2
eyemosal ¢ assay larvae by inhaation (500-1000 1993
ppm)
Determination of
interchromosomal mitotic
recombination
Drosophilamelanogaster Adult male Canton Streated by Negative Woodruff etal., 1985 2
Sex linked recessive lethal feeding and injection for testing
postmeiotic germ cell stage.
Drosophilamdanogaster No dataavailable Negative McGregor, 4
Sex linked recessve letha 1980(quoted in
Mouse hepatocytes Unscheduled Made and femae B6C3F1 mice Negative Mirsalisetal., 1989 2
DNA Synthesis receved Sngle gavage a doses
of 0, 50, 200, 600 and 1000
mgkg. UDS determined 2 or 12
hafter.
Rat and mouse MdeWidar ratsan BALB/c Positive Colacai etal., 1987 2
DNA Covaent Binding mice. i.p. sngleinjection of C14
labeled test material. DNA, RNA
and protein binding determined
in liver, kidney, lung, somach
sampled 22h &fter treatment
Ret liver Foc Assay Partly hepatectomised Osborne- Positive Milman etal., 1988 2
Mendel male rats administered
200 mg/kg p.o. / 7 weeks. GGT+
asindicator

With the possible exception of the equivoca results for chromosoma aberraionsin
rats by inhdation (McGregor, 1980 reported by CICAD, 1998), the weight of
evidencefromin vivo and in vitro udies suggeststhat 1,1,22-TCE digdlaysa
variable degree of genatoxic potentid, acting through amechanism that resultsin
gene converson and possible chromosomd effects. The potentia genotoxic
potentid of 1,1,22TCE has been wdll characterized. No additional testing is
required
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Carcinogenicity
IUCLID5.7: Ord rat and mouse carcinogenicity bioassays of 1,1,2,2-TCE have
been conducted by the Nationad Cancer Ingtitute (NCI, 1978).

Inthe rat study, groups of 50 animas/per sex/dose were fed 62 or 108 mg/kg/day
(mdes) and 43 or 76 mg/kg/day (femaes) 1,1,2,2TCE for 78 weeks. No Satidicaly
sgnificant excess of neopladtic lesions were observed in both sexes dthough 2
hepatocdlular carcinomas and 1 neoplagtic nodule were observed out of 49 maes
compared versus 0’20 madesin vehide contrals.

In the mouse study, groups of 50 mades and 50 femaes were administered 142 or
284 mglkg/day 1,1,2,2-TCE viaord gavage 5 daysweek for up to 78 weeks
followed by a 12 week holding period. There was a dose related increase in mortdity
and adight dose rdated decrease in bodyweights. Large satisticaly significant
excesses of hepatocdlular carcinomas were found in males (6%, 26% and 90% in
control, low and high dose group, respectively) and in femaes (0%, 63% and 91% in
control, low and high dose group, respectively). These tumors gppeared earlier in
mice of the high dose group.

Theisset al., 1977 conducted a pulmonary tumor response bioassay in Strain A mice
which have a high spontaneous incidence of pulmonary adenomeas. 1,1,222TCE was
injected interperitonedly a 80, 200 or 400 mg/kg/day for 15 to 21 weeks. Lung
tumor incidences were increased in treated groups ver sus the control but the
differences were not satidticaly significant. Although the incidence in the high dose
group neared datigtica significance (p = 0.059), the biologica significance of this
result was limited due to poor survivd (520 versus 1520 in contrals).

Liver tumours induced by some chemicalsin mice gppear to be of limited rdlevance
to man for the assessment of hazard in human (Hugheset al., 1994). However, the
mechaniam of liver tumour induction in mice exposad to 1,1,2,2-TCE has not been
established. Review of the carcinogenicity and related mechanigtic detain mice
avalable on dl the potentid metabalites of 1,1,2,2-TCE indicate that some of the
tumors induced by these metabolites may not be relevant to humans or that humans
are less susceptible than rodents (Hugheset al., 1994). Thisis notably the case for
dichloroacetic acid, the primary metabolite of 1,1,2,2-TCE . Thetoxicity profile of
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dicHoroacetic acid has been reviewed by ECETOC (1994). No additional testing is
required

Reproductive Toxicity

IUCLID 5.8 There have been no guiddine reproductive toxicity testing of 1,1,2,2-
TCE . However, astudy evauating the fertility of exposed maes and severd
repested dose toxicity studies which have indluded gonadd histopthological
evaudion have provided ardatively thorough evauation of the potentia
reproductive toxicity of 1,1,2,2-TCE. The data reported in the following teble
indicate thet this chemica does not sdlectively affect the reproductive system.
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Reproductive toxicity
Species | Test conditions Results Effect level Relia- Reference
bility
INHALATION

Rat One generation study no effect on maefertility NOAEL :§ 2 Schmidtetal.,
9 months male parental no effect on offspring born 133mgm 1972
exposure 4h/d, 5d/wk to from exposed father + (maes)

133 mg/m3 (1.94 ppm) unexposed mother

Rat Sub-chronic toxicity sudy No effect on female sexud NOA3EL >3850 |2 Truffertetal.,
Femaes exposed 15weeks | 99aS mg/m 1977
560 ppm,(3850 mg/m3) (femdes)
5-6h/d, 5d/wk; included
gonadd examinaion.

Rat Dominant Lethal assay Small gatigtica increasein NOAEL 4 Mc Gregor, 1980
Males exposed 5 days at onetype of sperm <349 mg/m?® 2? (quoted in
349 mgm3 ¥ abnormalities (result (mdles) CICAD, 1998)
(50 ppm) considered by authors as

being of questionable
biologica sgnificance)

Rat Sib-acute toxicity study Conflicting results: NOAEL 3 Golke and
Maesexposed 4to 10days | After 10 days: no effect -10d e&p: > Schmidt, 1972
a 13.7 mg/m3 (2 ppm) ; After 4 days : some atrophy 137 mgm
included gonadal of seminal vesicles, decrease -4dexp: <
examination. of spermatogenesis 137 mg/m?

Monkey | Chronic toxicity sudy No significant histological NOAEL 3 Horiuchi etal.,
Onesingle mdle changesin testis >27480 mg/m?® 1962
cynomolgus maccaca, (mde)
whole body exposed to
6870- 27480 mg/m3 (1000-

4000 ppm) , 2h/d, 6d/wk for
9 months;, included gonedd
examination.
ORAL

Ret Chronic toxicity study No significant histologica NOAEL:>108 |2 NCI, 1978
Animalstreated up to 108 changesin mae and female mgkg/d
mgkg/d (males) and 76 sexud organs (maes);
mg/kg/d (femaes) during >76 mglkg/d
78 weeks, included gonada (femdes)
examination.

Rat Sub-chronic toxicity study At the highest doses: NOAEL :=32 |3 Golkeetal.,
Maleratstrested at 3.2, 8 - Testis: High incidence of mgkgd 1977
and 20 mg/kg/d during 17 intertitial edema; clumped (males)
weeksand a 3.2and 8 sperm ; epithdid cdls
mg/kg/d during 27 weeks, present in the tubular lumen ;
induded gonadd partia necrosis and totaly
examination. atrophied tubules, giant cdls

two-row germind epithelia
cdls; disturbed
ermatogeness
- In pardld there were
damagesin liver, kidney and
thyroid gland.
Retand | Sperm motility and vagina Mae mice: NOAEL: 175 2 NTP, 1993
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Mouse | cytology evaluation, ~terminal body weight at mg/kg feed for
10 mdesand 10 femdes 700 and 1400 mg/kg feed maeand
F344 ratsand B6C3FLmice | epididymal sperm motility female mice
were exposed via dosed a 1400 mg/kg feed
feed for 13 weeks. Doses Femde mice
were(, 37, 75and 150 "~ termind body weight at
mg/kg feed for rats and O, 700 and 1400 mg/kg feed
175, 700 and 1400 mg/kg - average estrous cycle LOAEL: 37
feed for mice. The length at 1400 mg/kg feed mgkg feed for
endpoints include body Malerats: malerats
weight, testicular, ~terminal body weight at 75
epididyma and cauda and 150 mg/kg feed NOAEL: 37
weights, m motility, ~anidi il :
aoer?n nursr?kir/g caJddty atiﬂ ?gg 3025 m metility mg/kg feed for
tissue, and testicular Femderats femaeras
spermatid head count for - . .
maeand body weight and a%agbnﬁu%evg ght &t 75
edrua cyclicity for femde ]
animds - frequency of diestrus sage
at 150 mg/kg feed
Mouse Chronic toxicity study No significant histological NOAEL: >284 NCI, 1978
Males and females treated changesin male and female mgkg/d (males
upto 284 mgkg/d during sxud organs and females
78 weeks; included gonada
examination.

Reproductive effects have been observed only in experimenta anima's exposed to
ord or inhdation levelsof 1,1,2,2-TCE caudng significant decreasesin
bodyweights and/or other sgns of toxicity (mainly liver damage). Furthermore, the
data describing adverse findings on reproductive organs were not reproducible at
much higher dose levels and longer exposure periods within astudy (i.e., lacked
doseresponse) or were not reproducible. No additional testing isrequired

Developmental Toxicity

IUCLID5.9: Thereare no guiddine developmentd toxicity studies available on
1,1,22-TCE; however, severd studies reporting fetotoxicity, only a materndly toxic
dose leves, have been reported. No externa abnormélities were reported.
Decreased fetd bodyweight and/or increased resorptions were reported in range-
finding studiesin rats and mice exposed via their food during gestetion a doses
equd or higher than those that induced maternd toxicity (increased mortality or
decreasad bodyweight gain, repectively) (NTP, 19914, b) (rdigbility : 2). The data
from these two studies are presented in the following table.
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Range finding developmental toxicity studies

Species | Test conditions Results Effect level Relia- Reference
bility
Rat 8-9 Sprague-Dawley Maternal toxicity: clinicd NOAEL for 2 NTP1991a
pregnant females/group signs at> 270 mg/kg/d, maternd and
were exposed viadosed decrease body weight gain at fetd toxicity:
feed a 0O, 30, 90, 180, 270 >90 mg/kg/d, decrease food 30 mgkg/d
and 360 mg/kg/d from GD4 consumption at al dose
to GD20. Thein-life levels.
endpointsincluded: body Foetotoxicity: decrease fetal
weight gain food weight at > 90 mgkg/d, totd
consumption, clinical signs resorptionsin 4/9 dams at
and mortality. At necropsy 360 mg/kg/d, respectively.
on GD20, number of
implantetion Sites,
resorptions, dead fetuses
and live fetuses, and uterine
weight were recorded.
Mouse 5-11 CD-1 pregnant Maternal toxicity: clinicd NOAEL for 2 NTP, 1991b
femdes/group were signsat> 1.0%, maternd maternd
exposed to feed dosed at 0, mortdlity at > 1.0%, decresse toxicity < 0.5%
0.5,1.0,15,2.0and 3.0% body weight gain & > 1.0%, NOAEL for
from GD6 to GD15. Thein decrease food consumption at fetal toxicity =
live endpoaints include body > 1.0%, dbnormd liver at > 0.5%

weight gain food
consumption, clinical Sgns
and mortality. At necropsy
on GD17, number of
implantetion Sites,
resorptions, dead fetuses
and live fetuses, and uterine
weight were recorded.

0.5%,

Foetotoxicity: total
resorptionsin 2/8, 1/1 and 1/2
damsat 1.0, 1.5 and 2.0%

mg/kg/d, respectively.

Two additiond studies of limited vaue in assessng the potentid developmenta
toxiaty of 1,1,2,2-TCE have dso beenreported.  Inthefird, 1,1,22-TCE was
administered by the interperitoned route during gestation in mice of two different
drains. There were no effects reported at adose level of 300 mg/kg. At adose level
of 700 mg/kg some embryotoxic effects (increased post-implantation lost versus
controls) and a dight increase in total maformations (7% versus 4% in controls)

were found in one strain while no effects were evident in the other strain. No
detailed data on the incidence of specific maformations were provided. Fetd
bodyweights were smilar in controls and al trestment group mice. No maternd
datawere provided. The authors concluded thet the test materia was aweakly
teratogenic compound by the interperitoned route (Schmidt 1976).  In the second,
Schmick et al. (1972) did not report adverse developmenta effects in offspring born
from unexposed dams mated with mde rats previoudy exposed by inhdation to 13.3
mg/m3 1,1,22-TCE vapor, 2h/day, Sdiwesk, for 9 months:
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While no spedific guiddine-quaity Sudy of developmentd toxidity isavallable,

there is no convincing evidence of adevelopmentd toxicity potentid of 1,1,2,2-TCE
even under extreme dosing conditionsin limited gudies. Significantly, the OECD
SIDS program review of 1,1,2,2-TCE (http://www.oecd.org) judged the adequacy of
the database for this chemical, induding developmenta toxicity data, and judged it

to be “of low priority for further work” at SSAM 15 (October, 2002). No additional
testing is proposed

vV~ CONCLUSIONS

A subgtantia quantity of data currently exist to adequately represent the
toxicologica and ecologicd screening profile of 1,1,22TCE.  In agreement
with the condusions of the OECD SIDS review of this chemicd a SIAM 15

(October, 2002), it is concluded that no further testing is warranted.
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