2. HEALTH EFFECTS
2.1 | NTRODUCTI ON

This chapter contains descriptions and eval uati ons of studies and
interpretation of data on the health effects associated with exposure to
1,1,2-trichloroethane. Its purpose is to present |evels of significant
exposure for 1,1, 2-trichloroethane based on toxicol ogi cal studies,
epi dem ol ogi cal investigations, and environnental exposure data. This
information is presented to provide public health officials, physicians,
t oxi col ogi sts, and other interested individuals and groups with (1) an
overal | perspective of the toxicology of 1,1,2-trichloroethane and (2) a
depi ction of significant exposure |evels associated with various adverse
health effects.

2.2 DI SCUSSI ON OF HEALTH EFFECTS BY ROUTE OF EXPOSURE

To hel p public health professionals address the needs of persons living
or worki ng near hazardous waste sites, the data in this section are

organi zed first by route of exposure -- inhalation, oral and dermal -- and
then by health effect -- death, system c, inmunol ogical, neurol ogical

devel opnmental , reproductive, genotoxic, and carcinogenic effects. These
data are discussed in terns of three exposure periods -- acute,

i nternmedi ate, and chronic.

Level s of significant exposure for each exposure route and duration
(for which data exist) are presented in tables and illustrated in figures.
The points in the figures showi ng no-observed-adverse-effect | evels (NOAELS)
or | owest-observed-adverse-effect |evels (LOAELs) reflect the actual doses
(1 evel s of exposure) used in the studies. LOAELs have been classified into
"l ess serious" or "serious" effects. These distinctions are intended to
hel p the users of the docunment identify the |evels of exposure at which
adverse health effects start to appear, determ ne whether or not the
intensity of the effects varies with dose and/or duration, and place into
perspective the possible significance of these effects to human health.

The significance of the exposure |evels shown on the tables and graphs
may differ depending on the user's perspective. For exanple, physicians
concerned with the interpretation of clinical findings in exposed persons or
with the identification of persons with the potential to devel op such
di sease may be interested in |levels of exposure associated with "serious"
effects. Public health officials and project nmanagers concerned wth
response actions at Superfund sites may want information on | evels of
exposure associated with nore subtle effects in humans or animals (LOAEL) or
exposure | evel s bel ow which no adverse effects (NOAEL) have been observed.
Estimates of levels posing mnimal risk to humans (mninmal risk |evels,
MRLs) are of interest to health professionals and citizens alike.
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For certain chemicals, |evels of exposure associated with carcinogenic
effects may be indicated in the figures. These levels reflect the actual
doses associated with the tunor incidences reported in the studies cited.
Because cancer effects could occur at |ower exposure levels, the figures
al so show estinmated excess risks, ranging froma risk of one in 10,000 to
one in 10,000,000 (10" to 10"), as devel oped by EPA

Esti mates of exposure posing minimal risk to humans (MRLs) have been
nmade, where data were believed reliable, for the nost sensitive noncancer
endpoi nt for each exposure duration. MRLs include adjustnments to reflect
human variability and, where appropriate, the uncertainty of extrapolating
fromlaboratory animal data to humans. Al though met hods have been
established to derive these levels (Barnes et al. 1987; EPA 1980c),
uncertainties are associated with the techni ques.

2.2.1 Inhal ati on Exposure

Much of the data on the health effects of 1,1,2-trichl oroethane
foll owi ng inhal ati on exposure were taken froma linited, unpublished study
conduct ed by Dow Chem cal Company. The original study was not avail able for
review, but a brief description of the results was reported by Torkel son and
Rowe (1981). This study is discussed bel ow because in sone cases,
conparabl e i nformati on was not available fromother reports, and in other
cases, the levels of exposure associated with effects were noticeably
different fromthose reported in other studies. These data indicate that
the health effects of 1,1,2-trichloroethane m ght occur over a broader range of
exposure |l evels than data from ot her studies would suggest. Although these results
are di scussed below, they are not included in Table 2-1 or plotted in Figure 2-1
as levels of significant exposure because the details of experinental nethods and
results were not provided.

2.2.1.1 Death

No studies were |ocated regarding death in humans foll owi ng inhal ation
exposure to 1,1, 2-trichl oroet hane

Mortality produced by inhalation of 1,1,2-trichloroethane has been
studied in animals. Three of 5 rats exposed to 2080 ppmof 1,1, 2-
trichloroethane for 2 hours died within about 24 hours, but 5 rats exposed
to 890 ppmfor 2 hours survived (Carlson 1973). Carpenter et al. (1949)
exposed rats to 1,1, 2-trichloroethane vapor for 4 hours. They reported that
2-4/6 rats died within 14 days foll owi ng exposure to 2000 ppm and 0-1/6 died
foll owi ng exposure to 1000 ppm The exact nunber of rats killed in each
treatnment group was not reported. Because it was not explicitly stated that
no rats died foll ow ng exposure to 1000 ppm this concentration was not used
as a NOAEL. The LG, of 1,1,2-trichloroethane in rats exposed for 6 hours
was 1654 ppm (Bonnet et al. 1980). During exposure, animals are first
excited and then somol ent. Most nortality occurred within 24 hours of
exposure, but some deaths were reported up to 8 days later. No macroscopic



TABLE 2-1. Levels of Significant Exposure to 1,1,2-Trichloroethane - Irhalation
Exposure LOAEL? (Effect)

Graph ) Frequency/ b - —

Key Species Duration Effect NOAEL Less Serious Serious Reference

(ppm) {ppm) (ppm)

ACUTE EXPOSURE

Lethality

1, 2 rat 2h 890 2080 (3/5 dead) Carlson 1973

3 rat 4 h 2000 (2-4/6 dead) Carpenter et al. 1949
4 rat 6 h 1654 (LCgq) Bonnet et al. 1980

5 rat 8 h 999 (LCgq) Pozzani et al. 1959
6 rat 8 h 500 (4/6 dead) Smyth et al. 1969

7 mouse 2 h 12,934 (death) Lazarew 1929

8 mouse 6h 416 (LCgp) Gradiski et al. 1978
9 mouse 15 h 3750 (death) Gehring 1968
Systemic

10, 11 rat 2h Hepatic 890 2080 (incr SGPT) Carlson 1973

12 mouse 3h Hepatic 800 (incr SGPT) Takahara 1986a

13 mouse 15 h Hepatic 3750 (incr SGPT) Gehring 1968
Neurological

14 rat 6 h 1654 (somolent) Bonnet et al. 1980
15, 16 mouse 2h 1833 (lie down on side) 2749 (loss of reflex control) Lazarew 1929

17 mouse 4 h 418 (CNS depression) De Ceaurriz et al. 1981
18 mouse 15 h 3750 (anesthesia) Gehring 1968

3 0AEL - Lowest Observed Adverse Effect Level

bNOAEL - No Observed Adverse Effect Level
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FIGURE 2-1. Levels of Significant Exposure to 1,1 ,2-Trichloroethane - iInhalation
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lesions in the lungs, liver, or kidneys were found at autopsy. More than
hal f of the test rats died followi ng 7-hour exposure to 250 or 500 ppm of
1,1,2-trichloroethane, but no rats died follow ng exposure to 100 ppm

[ Unpubl i shed data, Dow Chemical Co. (cited in Torkelson and Rowe 1981)].
The results of this study were not used as |evels of significant exposure
because experinental nethods and results were not described in sufficient
detail. In rats exposed to 1,1, 2-trichloroethane for 8 hours, the LG, was
999 ppm (Pozzani et al. 1959). These authors reported, in a | ater study,

t hat exposure to 500 ppmfor 8 hours produced death in 4 out of 6 rats
within 14 days (Snyth et al. 1969).

In mce, 12,934 ppmof 1,1,2-trichl oroethane was found to be the
m ni mum | ethal concentration in a 2-hour exposure test (Lazarew 1929). The
animals lay down on their sides and |lost control of their reflexes prior to
death. An LG, value of 416 ppmwas calculated in nmice exposed for 6 hours
and observed for 14 days (Gadiski et al. 1978). In mce exposed to 3750
ppmof 1,1,2-trichloroethane, the LT, or exposure duration that produced
nortality in one-half of the mce tested, was calculated to be 600 m nutes
(CGehring 1968).

Only one study investigated the health effects of |long-terminhal ation
exposure to 1,1, 2-trichl oroethane. Exposure to 15 ppmof 1,1, 2-
trichloroethane for 6 nonths did not increase nortality in rats, guinea
pigs, or rabbits [Unpublished data, Dow Chemical Co. (cited in Torkel son and
Rowe 1981)]. Values reported by this study are not included as |evels of
signi ficant exposure because experinmental nethods and results were not
described in sufficient detail.

The hi ghest NOAEL val ues and all reliable LOAEL values for death in
each species are recorded in Table 2-1 and plotted in Figure 2-1. The
concentrations of 416 ppm (G adiski et al. 1978) and 500 ppm (Snmyth et al
1969) in air are presented in Table 1-2.

2.2.1.2 Systenic Effects

Respiratory Effects. No studies were |located regarding respiratory
effects in humans follow ng inhalati on exposure to 1,1, 2-trichl oroet hane.

Only one study investigated the respiratory effects of 1,1, 2-
trichloroethane inhalation in animls. Bonnet et al. (1980) macroscopically
exam ned the lungs of rats that survived a 6-hour exposure test from which
an LC,, of 1654 ppmwas cal cul ated. No | esions were found. This study was
not used as the basis of a NOAEL because histol ogi cal exam nations were not
perfornmed, and gross observations alone are not sufficient to detect subtle
health effects.

Hepatic Effects. No studies were |ocated regarding hepatic effects in
humans foll owi ng inhal ati on exposure to 1,1, 2-trichl oroethane
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Several studies exam ned the hepatotoxicity of inhaled 1,1, 2-
trichloroethane vapor in animals. In rats, inhalation of 2080 ppm of 1,1, 2-
trichloroethane for 2 hours resulted in a small, but significant, increase
in serum gl utam c-pyruvic transam nase (SGPT) | evel s neasured 22 hours after
exposure ended (Carlson 1973). This treatnent did not affect serum
gl ut am c- oxal oacetic transam nase (SGOT), gl ucose-6-phosphatase, or liver
wei ght. There were no hepatic effects after exposure to 890 ppmin this
study. Macroscopic exanmi nation of rats that survived exposure to 250 ppm of
1,1,2-trichloroethane for 4 hours, and 250-500 ppm for 7 hours, reveal ed
necrosis and tissue damage in the liver [Unpublished data, Dow Chenical Co.
(cited in Torkel son and Rowe 1981)]. No macroscopic | esions were found in
the livers of rats that survived a 6-hour exposure test from which an LG,
of 1654 ppm was cal cul ated (Bonnet et al. 1980). This study was not used as
the basis of a NOAEL because histol ogi cal exam nati ons were not perforned,
and gross observations alone are not sufficient to detect subtle health
effects. The occurrence of hepatic effects at |ower concentrations in the
Dow Chemical study than in other studies may be due to differences in
duration of exposure, endpoint exam ned, strain of rat used, or other
di fferences in experinmental protocols.

M ce exposed to 800 ppmof 1,1,2-trichloroethane for 3 hours had
decreased adenosi ne triphosphate (ATP), increased |iver triglycerides,
decreased plasna triglycerides, and increased SGPT (Takahara 1986¢).
Recovery occurred within 20 hours for all paraneters except SGPT, which
remai ned el evated. The ET,, for increased SGPT levels in mce exposed to
3750 ppmof 1,1,2-trichloroethane (duration of exposure that produced
i ncreased SGPT levels in one-half of the exposed mice) was 17.5 mnutes
(Gehring 1968). This was substantially shorter than the LT, of 600 mi nutes
for lethality.

M nor fatty changes and cloudy swelling were found in the livers of
femal e rats exposed to 30 ppmof 1,1,2-trichloroethane for 16 days.
However, 6-nmonth exposure to 15 ppm 1,1, 2-trichloroethane did not have
hi st opat hol ogi cal effects on the liver in rats, guinea pigs, or rabbits
[ Unpubl i shed data, Dow Chemical Co. (cited in Torkelson and Rowe 1981)].

The hi ghest NOAEL val ues and all reliable LOAEL val ues for hepatic
effects in each species are recorded in Table 2-1 and plotted in Figure 2-1.
Al t hough increased SGPT is reported as a |less serious effect, it is
suggestive of cell damage that can range fromless serious to serious. The
study by Dow Chemi cal was not used as the basis of a NOAEL or LOAEL because
experinental details were not reported. The concentration of 800 ppmin air
(Takahara 1986c¢) is presented in Table 1-2.

Renal Effects. No studies were located regarding renal effects in
hunmans foll owi ng i nhal ati on exposure to 1,1, 2-trichl oroethane

The renal effects of 1,1,2-trichl oroethane have been studied in
animals. In the rat, inhalation of 250 ppmof 1,1,2-trichloroethane for 4
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hours produced ki dney necrosis [Unpublished data, Dow Chemical Co. (cited in
Tor kel son and Rowe 1981)]. Exposure to 250 or 500 ppmfor 7 hours produced
mar ked ki dney danmage. This study was not used as the basis of a LOAEL
because experinental details were not reported. No macroscopic | esions were
found in the kidneys of rats that survived a 6-hour exposure test from which
an LG, of 1654 ppm was cal cul ated (Bonnet et al. 1980). This study was not
used as the basis of a NOAEL because hi stol ogi cal exam nati ons were not
perforned, and gross observations alone are not sufficient to detect subtle
health effects.

In the only long-term study avail able, 6-nmonth exposure to 15 ppm of
1,1,2-trichloroethane did not produce renal histopathol ogical effects in
rats, guinea pigs, or rabbits [Unpublished data, Dow Chemical Co. (cited in
Torkel son and Rowe 1981)]. This study was not used as the basis of a NOAEL
because experinental details were not reported.

O her Systenmic Effects. No studies were |ocated regardi ng ot her
system c effects in hunmans follow ng inhal ati on exposure to 1,1, 2-
trichl or oet hane.

One study exam ned the relationship between inhalation of 1,1, 2-
trichl oroethane and body weight in aninmals. Reduced body wei ght gain was
reported in rats following a 6-hour exposure test fromwhich an LC, of 1654
ppm was cal cul ated (Bonnet et al. 1980). No | evel of significant exposure
was taken fromthis study because no data were presented in the paper.

2.2.1.3 Immunol ogi cal Effects

No studies were |ocated regardi ng i nmunol ogi cal effects in humans or
animals followi ng inhalation exposure to 1,1, 2-trichl oroethane.

2.2.1.4 Neurological Effects

No studies were |ocated regardi ng neurol ogical effects in humans
foll owi ng inhal ati on exposure to 1,1, 2-trichl oroet hane.

Studies in aninmals indicate that inhalation of 1,1, 2-trichloroethane
may produce neurol ogical effects. Exposure to 1654 ppmof 1,1, 2-
trichloroethane for 6 hours produced excitation, followed by sleepiness, in
rats (Bonnet et al. 1980). Mce exposed to 1,1, 2-trichl oroethane vapor for
2 hours laid down on their sides at 1833 ppm and | ost control of their
refl exes at 2749 ppm These concentrations are substantially | ower than the
m ni mum | et hal concentration of 12,934 ppmthat was reported in this study,
whi ch suggests that 1,1, 2-trichloroethane exhibited increased central
nervous system depression in this study (Lazarew 1929). The ET,, for
anesthesia in nmice exposed to 3750 ppm (duration of exposure that produced
anest hesia in one-half of the exposed mice) was 18 m nutes (Gehring 1968).
This was substantially shorter than the LT,, of 600 minutes for lethality,
i ndicating significant CNS-depressant potency in this study. A 50%
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el evation in the threshold for pentyl enetetrazol -i nduced sei zures of CNS
function, occurred in nice after exposure to 418 ppmof 1,1, 2-
trichloroethane for 4 hours (De Ceaurriz et al. 1981). This effect may

i ndi cate depression of CNS function.

Al reliable LOAEL val ues for neurol ogical effects in each species are
recorded in Table 2-1 and plotted in Figure 2-1. The concentration of 418
ppmin air (De Ceaurriz et al. 1981) is presented in Table 2-2.

2.2.1.5 Devel opnental Effects

No studies were |ocated regardi ng devel opnental effects in humans or
animals followi ng inhalation exposure to 1,1, 2-trichl oroethane.

2.2.1.6 Reproductive Effects

No studies were |ocated regarding reproductive effects in humans or
animals followi ng inhalation exposure to 1,1, 2-trichl oroethane.

2.2.1.7 Genotoxic Effects

No studies were |ocated regardi ng genotoxic effects in humans or
animals followi ng inhalati on exposure to 1,1, 2-trichl oroet hane.

2.2.1.8 Cancer

No studies were |ocated regardi ng cancer in humans or aninmals follow ng
i nhal ati on exposure to 1,1, 2-trichl oroet hane. Because 1,1, 2-trichl oroethane
was carcinogenic to mce by the oral route in the NCI (1978) bi oassay
(Section 2.2.2.8), it is assuned that it is carcinogenic by inhalation, and
the q,* for oral exposure was adopted as the g,* for inhalation (EPA
1988a). The q,* was converted to a unit risk for inhalation of 1.6 x 10°

(w/ m) ', which is equivalent to 8.7 x 107 (ppn)™*. This unit risk
corresponds to upper bound individual lifetinme cancer risks at 10° to 10"’
of 1 x 10°to 1 x 10° ppm which are plotted in Figure 2-1.

2.2.2 Oral Exposure
2.2.2.1 Death

No studies were |ocated regarding death in humans foll ow ng oral
exposure to 1,1, 2-trichl oroet hane

Several reports indicate that 1,1,2-trichloroethane may be lethal to
animals. An LD,, of 837 ng/kg (0.58 nmL/kg) was calculated for orally
adm ni stered, undiluted 1,1,2-trichloroethane in rats (Snmyth et al. 1969).
Moody et al. (1981) reported no nortality anong fasted rats given single
oral doses of 1,1,2-trichloroethane in mneral oil at 1080 ng/ kg, but this
val ue was not used as a NOAEL because only deaths during the first 18 hours



TABLE 2-2.

Levets of Significant Exposure to 1,1,2-Trichloroethane - Orat

Exposure LOAEL? (Effect)
Graph Frequency/ b
Key Species Route® Duration Effect NOAEL Less Serious Serious Reference
(mg/kg/day) (mg/kg/day) (mg/kg/day)
ACUTE EXPOSURE
Lethality
1 rat (G) 1x 837 (LDSO) Smyth et al. 1969
2 mouse (G) 1x 378 (LDgq) White et al. 1985
3, 4 mouse (G) 1x/d 100 300 (7/7 dead) Kallman et al.
7d 1983
5, 6 dog 1x 433 722 (1/1 dead) Wright and
Schaffer 1932
Systemic
7 rat (G) 1x Hepatic 1080 (biochemical Moody and Smuckler
changes) Smuckler 1986
8 rat (G) 1x Hepatic 1080 (biochemical Moody et al. 1981
changes) 1981
9 rat (G) 1x Hepatic 60 (incr SGOT Tyson et al.
and SGPT) 1983
10 rat (G) Ix/d Hepatic 180 (biochemical platt and Cockrill
changes) 1969
" 7d Other 180 (body wt
changes)
12 mouse (G) x/d Hemato 38 wWhite et al. 1985
13 14 d Hepatic 38
14 Renat 38
15 Other 38
16, 17 dog 1x Gastro 144 (mild effect) 433 (hemorrhage) Wright and
18, 19 Hepatic 144 (mild effect) 433 (necrasis) Schaffer 1932
20 Renal 144

(mild effect)
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TABLE 2-2 (continued)

Exposure LOAEL? (Effect)
Graph Frequency/ b
Key Species Route® Duration Effect NOAEL Less Serious Serious Reference
(mg/kg/day) (mg/kg/day) (mg/kg/day)
Immunological
21 mouse (G) 1x/d 38 : Sanders et al.
14 d 1985
Neurological
22 mouse (G) 1x : 450 (sedation) White et al. 1985
23 mouse ) 1x 128 (motor impairment) Borzelleca 1983 o
24,25 mouse (G) 1x/d 30d 100 (taste aversion) Kallman et al. e
7d 1983 =
&
26 mouse W) 4d 46 Kallman and Kaempf — -
1984 To®
23]
27, 28 dog 1x 144 289 (drowsiness) Wright and g
Schaffer 1932 1
Q
—
Reproductive w
29 mouse (G) 5d (days 350 Seidenberg et al.
8-12 of 1986
gestation)
INTERMEDIATE EXPOSURE
Systemic
30 rat (G) 5 d/wk Other 69 (body wt Story et al. 1986
7 wk changes)
31 mouse ) 9 d Hemato 305 ' White et al. 1985
32, 33 Hepatic 4.4% 46 (liver effects)
34 Renal 305
35, 36 Other 46 305 (body wt

changes)



TABLE 2-2 (continued)

Exposure LOAEL? (Effect)
Graph Frequency/ b
Key Species Route® Duration Effect NOAEL Less Serious Serious Reference
(mg/kg/day) (mg/kg/day) (mg/kg/day)
Immunological
37,38  mouse ) 90 d 4.4 44 (immune effects) Sanders et al.
1985
CHRONIC EXPOSURE
Lethality
39 rat (G) 5 d/wk 92 NCI 1978
78 wk
40 mouse (G) S d/wk 195 (increased mortality) NCI 1978
78 wk
Systemic
41 rat (G S d/wk Resp 92 NCI 1978
78 wk Cardio 92
Gastro 92
Hemato 92
Musc/skel 92
Hepatic 92
Renal 92
Derm/Oc 92
Other 92
42 mouse (6) 5 d/fwk Resp 390 NCI 1978
78 wk Cardio 390
Gastro 390
Hemato 390
Musc/skel 390
Hepatic 390
Renal 390
Derm/Oc 390
Other 390
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TABLE 2-2 (continued)

Exposure LOAEL? (Effect)
Graph Frequency/ b
Key Species Route®  Duration Effect NOAEL Less Serious Serious Reference
(mg/kg/day) (mg/kg/day) (mg/kg/day)
Carcinogenic
43 mouse  (G) 5 d/wk 195 (ceLf-liver, adrenals)  wc1 1978
78 wk

3 0AEL - Lowest Observed Adverse Effect Level
bNOAEL - No Observed Adverse Effect Level
¢ - gavage, W - drinking water
YQysed to derive acute oral MRL; dose divided by an uncertainty factor of 100 (10 for extrapolation from animals to humans and 10 for human
variability) resulting in an MRL of 0.3 mg/kg/day. The MRL was converted to an equivalent concentration in water (10.5 ppm) for
presentation in Table 1-3.
sed to derive intermediate oral MRL; dose divided by an uncertainty factor of 100 (10 for extrapolation from animals to humans and
10 for human variability) resulting in an MRL of 0.04 mg/kg/day. The MRL was converted to an equivalent concentration in water
(1.4 ppm) for presentation in Table 1-3.
CEL - Cancer Effect Level
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after adm nistration were recorded, and only 3 rats were tested. In mce,
the oral LD, of 1,1, 2-trichloroethane adm ni stered by gavage in water was
reported to be 378 ng/ kg for nmales and 491 ng/kg for fermales (Wiite et al
1985). The | ower val ue of 378 ng/ kg, which was obtained in the males, was
used in Table 2-2 and Figure 2-2. Necropsy of mice that died in this study
reveal ed henorrhagic areas in the lungs and pale coloration of the liver,
whi ch may al so have been caused by henorrhage. These effects nmay have
contributed to the death of these aninmals. The only dog given 1,1, 2-
trichloroethane (vehicle not specified) at 722 ng/kg died, but all 5 that
recei ved doses ranging from 144 to 433 nyg/ kg survived (Wight and Schaffer
1932).

Lethality was investigated in two short-termrepeat ed-dose studies.
Oral doses of 1,1,2-trichloroethane given by gavage in water at 300 ng/kg,
repeated daily for 7 days, resulted in the death of all 7 mce tested
(Kall man et al. 1983). Doses up to 100 ng/kg/day did not produce death in
this study. Oral adm nistration by gavage of 38 ng/kg/day in 10% Enul phor
for 14 days did not produce nortality in nmice (Wite et al. 1985).

One long-term study investigated the effect of 1,1,2-trichloroethane on
ani mal survival. Mce were given daily oral doses of 1,1,2-trichloroethane
at 195 or 390 ng/kg in corn oil for 78 weeks (NCI 1978). Al though nale
survival was not affected, female survival was reduced in a dose-dependent
manner. A |large nunber of the deaths in the fenal e | ow dose group occurred
early in the experinment; these were not tunor-related and did not appear to
have a conmon cause. In rats, survival was not affected by ora
adm ni stration of doses of 1,1,2-trichloroethane at either 46 or 92
ng/ kg/ day for 78 weeks (NCI 1978). However, rat vehicle controls had
unusual Iy high nmortality in this study.

The hi ghest NOAEL values and all reliable LOAEL values for death in
each species and duration category are recorded in Table 2-2 and plotted in
Figure 2-2. No short-termstudies of 1,1,2-trichloroethane adnm nistered in
drinking water were |ocated; therefore the dose |evel of 837 ng/kg/day,
whi ch was adnmi ni stered by gavage undiluted (Smyth et al. 1969), and the dose
| evel of 378 ng/ kg/day, which was adm ni stered by gavage in water (Wite et
al . 1985), were converted to equival ent concentrations, respectively, of
5980 and 1990 ppmin water for presentation in Table I-4. No |long-term
studies of 1,1,2-trichloroethane adm nistered in food were | ocated;
therefore the dose | evel of 195 ng/kg/day, which was adm ni stered by gavage
in corn oil (NC 1978), was converted to an equival ent concentration of 1500
ppmin food for presentation in Table |-4.

2.2.2.2 Systenic Effects

Respiratory Effects. No studies were |located regarding respiratory
effects in hunmans follow ng oral exposure to 1,1, 2-trichloroethane.
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Respiratory effects have been studied in animals. Henorrhagi c areas
were found in the lungs of mice that died foll owi ng gavage adm ni stration of
1,1,2-trichloroethane in water at 200 to 600 ng/kg (Wite et al. 1985).

This study was not used as the basis of a LOAEL because the effect was
reported only in mce that died as a result of exposure. Daily

adm ni stration of 1,1,2-trichloroethane by gavage in 10% Enmul phor at

38 nmg/ kg for 14 days did not affect lung weight in the nouse (Wite et al
1985). Consunption of 305 ng/kg/day by mal es and 384 ny/ kg/day by fenul es
in the drinking water for 90 days was al so without effect on nouse |ung

wei ght (Wiite et al. 1985). These dose levels were not used as NOAEL val ues
because | ung wei ght al one may not be an adequate endpoint to assess possible
ti ssue damage. However, organ wei ght changes, when they occur in
conjunction with other subtle effects, may indicate tissue damage.

H st opat hol ogi cal exam nation of respiratory organs and tissues using |ight
m croscopy found no increase in the occurrence of non-neoplastic |esions
following 78 weeks of oral 1,1,2-trichloroethane admnistration in corn oi
at doses of 46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in mce (NC
1978). NOAEL val ues for respiratory effects derived fromthis study are
recorded in Table 2-2 and plotted in Figure 2-2.

Cardi ovascul ar Effects. No studies were |ocated regardi ng
cardi ovascul ar effects in humans follow ng oral exposure to 1,1, 2-
trichl oroet hane.

One study of cardiovascular effects in aninmals was | ocated.
H st opat hol ogi cal exam nation of cardi ovascul ar tissues using |ight
nm croscopy found no increase in the occurrence of non-neoplastic |esions
following 78 weeks of oral 1,1,2-trichloroethane admnistration in corn oi
at doses of 46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in nice (NC
1978). NOAEL val ues for cardiovascul ar effects in each species are recorded
in Table 2-2 and plotted in Figure 2-2.

Gastrointestinal Effects. No studies were |ocated regarding
gastrointestinal effects in humans followi ng oral exposure to 1,1, 2-
trichl or oet hane.

There is sonme evidence for adverse gastrointestinal effects in aninmals.
M ce that died follow ng adm nistrati on by gavage in water of single ora
doses of 1,1, 2-trichloroethane above 200 ny/ kg di spl ayed a dose-rel ated
increase in the incidence of gastric irritation until all animals were
affected at 500 ng/ kg (White et al. 1985). This study was not used as the
basis of a LOAEL because the effect was reported only in mce that died as a
result of exposure. MId inflanmati on and congesti on of the
gastrointestinal tract, as well as nausea, were noted in a dog given oral
adm ni stration (vehicle not specified) of 144 ng/kg (Wight and Schaffer
1932). Severe irritation and henorrhage were found in 2 of the 3 dogs given
doses of 433 or 722 ny/kg. Hi stopathol ogi cal exam nation of
gastrointestinal organs and tissues by light mcroscopy reveal ed no increase
in the occurrence of non-neoplastic |esions followi ng 78 weeks of ora
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1,1,2-trichloroethane admni strati on by gavage in corn oil at doses of 46 or
92 ng/ kg/day in rats and 195 or 390 ng/kg/day in mice (NCI 1978). The

hi ghest NOAEL val ues and all reliable LOAEL val ues for gastrointestina
effects in each species and duration category are recorded in Table 2-2 and
plotted in Figure 2-2.

Herat ol ogi cal Effects. No studies were |ocated regardi ng hematol ogi ca
effects in humans follow ng oral exposure to 1,1, 2-trichloroethane.

In aninmals, hematol ogical effects were the subject of several studies.
No henatol ogical effects were found after daily adm nistration to nice of
1,1,2-trichloroethane by gavage in Emul phor at 38 ng/kg for 14 days (Wite
et al. 1985). No hemmtol ogical effects were found in nale mce exposed to

<305 ng/ kg/day in the drinking water for 90 days, but changes in
hemat ol ogi cal paraneters were recorded in fenales that received doses as | ow
as 3.9 ng/kg/day (Wiite et al. 1985). These included nild decreases in
hematocrit and henogl obin at 384 ng/ kg/day, increases in platelets and
fibrinogen that were found in all groups, but were not dose-rel ated, and

| eukocytes that were elevated, conpared to controls, in the high-dose group,
but which were only slightly higher than the historical control value in
this | aboratory. There was al so a decrease in prothronbin tinme that

appeared to be dose-rel ated and becane significant at 44 ng/ kg/day. These
changes were not clearly adverse to the mce, so only a NOAEL was derived
fromthis study. Hi stopathol ogi cal exam nation of spleen and bone marrow
using light mcroscopy found no increase in the occurrence of non-neopl astic
| esions following 78 weeks of oral 1,1,2-trichloroethane admnistration in
corn oil at doses of 46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in
mce (NCI 1978). The NOAEL val ues for henatol ogical effects in each species
and duration category are recorded in Table 2-2 and plotted in Figure 2-2.

Muscul oskel etal Effects. No studies were |ocated regarding
muscul oskel etal effects in humans followi ng oral exposure to 1,1, 2-
trichl or oet hane.

Only one study investigated muscul oskel etal effects in animals.
H st opat hol ogi cal exam nation of nuscul oskel etal tissues by |ight
nm croscopy reveal ed no increase in the occurrence of non-neoplastic |esions
following 78 weeks of oral 1,1,2-trichloroethane admnistration in corn oi
at doses of 46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in nice (NC
1978). NOAEL val ues for muscul oskel etal effects in each species are
recorded in Table 2-2 and plotted in Figure 2-2.

Hepatic Effects. No studies were |ocated regarding hepatic effects in
humans foll owi ng oral exposure to 1,1, 2-trichl oroethane.

Necropsy of nice that died follow ng single oral doses of 1,1, 2-
trichl oroethane by gavage in water at 200 to 600 ng/ kg reveal ed pal e
coloration of the liver (Wite et al. 1985). This study was not used as the
basis of a LOAEL because the effect was reported only in mce that died as a
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result of exposure. Dogs given 144 ng/ kg or nore had congestion, fatty
degeneration, edemn, and the onset of necrosis in the liver (Wight and
Schaffer 1932). Massive liver necrosis occurred in 1 of the 3 dogs given

433 ng/ kg or above. Tyson et al. (1983) found significant increases in SGOT
and SGPT follow ng oral administration of 1,1,2-trichloroethane in corn oi
to rats. The ED,for this effect was 60 ng/kg. Decreases in cytochrome P-
450, ALA-dehydratase, and gl utathione |evels occurred after adm nistration
of 1080 ng/kg by gavage in mineral oil in rats (Mody et al. 1981, Muody and
Smuckl er 1986). Increased relative liver weight and alterations in fatty
acid content of liver mcrosones (increased oleic acid and decreased

arachi donic acid content) were also seen in this study, which was limted by
snmal | sanple size (Mbody et al. 1981). { ucose-6-phosphat e dehydrogenase

| evel s increased 195% and NADH,-cytochrome c reductase | evels decreased

33% in rats admnistered 1,1,2-trichloroethane orally in liquid paraffin at
180 ny/ kg/day for 7 days (Platt and Cockrill 1969). Liver weight,

m crosomal and cell-sap protein concentrations, and |evels of NADPH-
cytochrone c reductase, am nopyrine denethyl ase, gl ucose-6-phosphat ase,

| act at e dehydrogenase, gl utanmate dehydrogenase, and 6- phosphogl uconate
dehydr ogenase were not significantly changed in this study. SGPT |evels

were not affected by 14-day administration of 1,1,2-trichloroethane by
gavage i n an aqueous Emul phor emul sion at 38 ng/kg/day in mce (Wite et al.
1985). In nmale mice exposed to 1,1,2-trichloroethane for 90 days in the
drinking water, liver glutathione decreased 16% fol |l owi ng exposure to 46

ng/ kg/ day and 28% fol | owi ng exposure to 305 ng/ kg/day; serumtransam nase

| evel s were not significantly increased at either dose (Wite et al. 1985).
In the same study, fenmale nice that received 384 ny/ kg/day had a 13%
increase in liver glutathione and significantly el evated SGT | evels. SGOT

| evel s were increased in femal es exposed to 3.9 ng/ kg/day and above, but
this was not considered to be a conpound-rel ated effect because no dosedependency
was established. The NOAEL for liver effects in this study was taken to be 4.4
ng/ kg/ day. Based on this value, which was rounded off to 4ny/kg/day, an
internmediate oral MRL of 0.04 ny/kg/day was cal cul ated, as

described in the footnote in Table 2-2. This MRL has been converted to an
equi val ent concentration in water (1.4 ppn) for presentation in Table 1-3.
No increase in the occurrence of non-neoplastic lesions in the |liver was
found by Iight microscopic histopathol ogi cal exam nation follow ng 78 weeks
of oral 1,1,2-trichloroethane admi nistration by gavage in corn oil at doses
of 92 ny/kg/day in rats and 390 ng/kg/day in mce (NCl 1978).

The hi ghest NOAEL values and all reliable LOAEL val ues for hepatic
effects in each species and duration category are recorded in Table 2-2 and
plotted in Figure 2-2. No short-termstudies of 1,1,2-trichloroethane
adm ni stered in food were |ocated; therefore, the dose |evel of 60
ng/ kg/ day, which was adnmi ni stered by gavage in corn oil (Tyson et al. 1983),
was converted to an equival ent concentration of 1200 ppmin food for
presentation in Table 1-4. The dose of 46 ng/kg/day was cal cul ated from an
adm ni stered concentrati on of 200 ppmin water (Wite et al. 1985). This
concentration is presented in Table 1-4.
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Renal Effects. No studies were located regarding renal effects in
hunmans foll owi ng oral exposure to 1,1, 2-trichl oroethane.

There are sone reports of renal toxicity in animls, although nost
studi es reported negative results. Coudy swelling and congestion of the
ki dney were found by histopathol ogi cal exam nation in dogs given 1,1, 2-
trichloroethane orally (vehicle not specified) at doses of 144 ng/kg or
above (Wight and Schaffer 1932). There was a significant, |owlevel
depression of in vitro organic ion uptake in renal cortical slices taken
fromrats given single oral doses of 1,1,2-trichloroethane in corn oil at 72
to 505 ng/ kg (Watrous and Plaa 1972a). There was no cl ear dose-response
relationship in this study, however. In mce admnistered 1,1, 2-
trichloroethane at up to 2886 ng/kg, the results were nore inconsistent,
with significant increases and decreases reported at various doses in
different trials (Watrous and Plaa 1972a). Consequently, this study was not
used as the source of a level of significant exposure in either species.
There were no significant changes in kidney wei ght or blood urea nitrogen,
an indicator of kidney function, in mce given 1,1,2-trichloroethane by
gavage in 10% Enul phor for 14 days at a dose of 38 ng/kg/day or in the
drinking water for 90 days at a dose of 305 ng/kg/day in nales and 384
ng/ kg/ day in females (Wiite et al. 1985). No increase in the occurrence of
non- neopl astic |l esions was found in the kidney by light mcroscopic
hi st opat hol ogi cal exani nation foll owing 78 weeks of oral 1,1,2-trichloroethane
adm nistration in corn oil at doses of 92 ng/kg/day in rats and 390 ng/ kg/day in
mce (NCI 1978). The hi ghest NOAEL val ues and all reliable LOAEL val ues for renal
effects in each species and duration category are recorded in Table 2-2 and
plotted in Figure 2-2.

Dermal / Ccul ar Effects. No studies were |ocated regardi ng dermal or
ocul ar effects in humans foll owi ng oral exposure to 1,1, 2-trichl oroethane

Only one study eval uated dermal or ocular effects in animals.
H st opat hol ogi cal exam nation of the skin and eye using |ight mcroscopy
found no increase in the occurrence of non-neoplastic |esions follow ng 78
weeks of oral 1,1,2-trichloroethane adninistration in corn oil at doses of
46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in nmice (NC 1978).
NOAEL val ues for dernal/ocular effects in each species are recorded in Table
2-2 and plotted in Figure 2-2.

O her Systemic Effects. No studies were |ocated regardi ng ot her
system c effects in humans follow ng oral exposure to 1,1, 2-trichloroethane.

The effect of 1,1,2-trichloroethane on body wei ght was investigated in
several reports. Mody et al. (1981) reported reduced body weight gain in
rats orally exposed to 1,1, 2-trichloroethane in mneral oil at 1080 ng/ kg,
but a LOAEL was not derived because no data were presented. Rats given 180
ng/ kg/day in liquid paraffin for 7 days grew only 8% over the course of the
experinent, whereas control rats grew 34% (Platt and Cockrill 1969). G owth
was reduced approximately 60%in rats given 69 ng/kg/day by gavage in corn
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oil for 7 weeks (Story et al. 1986). In mce, body weight gain was not
significantly affected by gavage admi nistration of 1,1,2-trichloroethane in

10% Emul phor at 38 ng/ kg/day for 14 days (Wite et al. 1985). Kallnman and

Kaenpf (1984) reported that body growh in male mce was unchanged by go-day
exposure to 46 ng/ kg/day in the drinking water. Exposure to 1,1, 2-

trichloroethane in the drinking water for 90 days produced a concentrati on-
dependent reduction in weight gain in male mce that was significant at 305

ng/ kg/ day (Wiite et al. 1985). Weight gain in female mce was not affected in this
study. When admi ni stered by gavage in corn oil, doses of 92 ng/kg/day in rats and
390 ng/kg/day in mce for 78 weeks (NCI 1978) did not inhibit body growh. The

hi ghest NOAEL and all reliable LOAEL val ues for reduced growmh in each species and
duration category are recorded in Table 2-2 and plotted in Figure 2-2. Sonme of the
variability in these results may be explained by differences in the vehicles and
ani mal strains used.

2.2.2.3 I mmunol ogi cal Effects

No studies were |ocated regardi ng i nmunol ogi cal effects in hunans
followi ng oral exposure to 1,1, 2-trichloroethane.

I mmunol ogi cal effects in mce were studi ed by Sanders and co-workers
(Sanders et al. 1985, White et al. 1985). Oral administration of 1,1, 2-
trichloroethane to male m ce at gavage doses in 10% Emul phor up to 38 ng/kg
once a day for 14 days had no effect on hunoral or cell-nediated inmune
response to sheep red blood cells (Sanders et al. 1985). Hunoral inmmune
response was neasured by the nunber of IgM antibody form ng cells produced
agai nst sheep red blood cells in the spleen. Spleen and thynus wei ght were
not affected by treatnment (White et al. 1985). A NOAEL of 38 ng/kg/day for
i munol ogi cal effects in mce follow ng acute oral exposure was derived from
this study.

In a longer-termstudy, mce were exposed to 1,1,2-trichloroethane in
the drinking water for 90 days (Sanders et al. 1985, Wite et al. 1985).
Mal es received doses of 4.4, 46, and 305 ng/kg/day and fenal es received
doses of 3.9, 44, and 384 ng/kg/day. Hunoral inmune response was neasured
by the nunber of IgMantibody formng cells produced agai nst sheep red bl ood
cells in the spleen, hemagglutination titers, and spleen | ynphocyte response
to |ipopolysacchari de (Sanders et al. 1985). The nunber of antibody forning
cells in the spleen was not consistently affected by treatment. A
significant increase was obtained in fenal es that received 384 ng/ kg/ day,
but only on day 4 follow ng i muni zation and only when counted on a 10° cel |
basis. Significant increases were also found by sone neasurenents in | ow dose
mal es, but hi gh-dose nales were not affected. Hemaglutination titers
gxhib:ted a dose-dependent depression that was significant at 46 ng/kg/ day
in mal es
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Cel | - mredi at ed i mmune response to sheep red bl ood cells was not affected
in any group tested by Sanders et al. (1985). Both del ayed-type hypersensitivity
and popliteal |ynph node proliferation responses were exam ned. O her inmune
responses were al so eval uated. Peritoneal nacrophages from mal es exposed to 305
ng/ kg/ day had a significantly depressed ability to phagocytize sheep red bl ood
cells. This effect was not found in females. The functional activity of the fixed
macr ophages of the reticul oendothelial systemwas altered in fenal es exposed to
384 ny/ kg/ day, which had a 17%increase i n vascul ar cl earance of sheep red bl ood
cells, but not nmales. Spleen weight was unchanged in nobst groups, but was
increased in fermal es exposed to 384 ng/kg/day (Wite et al. 1985). Thynus wei ght
was not affected in any group.

On the basis of this study, 44 ng/ kg was chosen as the LOAEL and 4.4
ng/ kg/ day as the NOAEL for immunol ogical effects in oral studies of
i ntermedi ate duration. The dose of 44 ng/kg/day was cal cul ated from an
adm ni stered concentration of 200 ppmin water by Sanders et al. (1985).
This concentration is presented in Table |-4.

No increase in the occurrence of non-neoplastic |lesions was found in
organs and tissues of the inmune systemfollowi ng 78 weeks of oral 1,1, 2-
trichloroethane adnmnistration in corn oil at doses of 46 or 92 ny/kg/day in
rats and 195 or 390 ng/kg/day in mice (NCI 1978). This study involved
hi st opat hol ogi cal exam nati on of the spleen, thynus, and | ynph nodes using
light mcroscopy, but because specific tests for inmunotoxicity were not
perfornmed, NOAEL val ues were not derived.

2.2.2.4 Neurological Effects

No studies were |ocated regardi ng neurol ogical effects in humans
followi ng oral exposure to 1,1, 2-trichloroethane.

1,1, 2-Trichl oroet hane has neurol ogical effects in acutely exposed
animals. Al mice given single oral doses of 1,1,2-trichloroethane at 450
ng/ kg or nore in water were sedated within 1 hour of admi nistration (Wite
et al. 1985). The ED,, for notor inpairnent (dose that produced notor
impairnment in one half of the test animals) in mce was 128 ng/ kg
adm ni stered by gavage in water (Borzelleca 1983). The peak effect occurred
within 5 mnutes of exposure. In dogs, doses of 1,1,2-trichloroethane at
289 to 722 ng/ kg (vehicle not specified) produced drowsiness,

i ncoordination, and partial narcosis after 12 to 50 m nutes (Wight and
Schaffer 1932).

Kall man et al. (1983) reported that 1,1, 2-trichloroethane adm nistered
by gavage in water produced a significant dose-related taste aversion to
saccharin in the drinking water. The NOAEL for this effect was 30 ng/ kg and
the LOAEL was 100 ng/kg. An ED,, of 32 ng/kg was cal cul ated. Mce did not
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display a taste aversion to 1,1,2-trichloroethane itself when 46 ngy/kg/ day
was added to the drinking water for 4 days (Kallman and Kaenpf 1984).

Longer-term studi es did not report neurol ogical effects follow ng ora
adm nistration of 1,1,2-trichloroethane. Admi nistration of 38 ng/kg/day in
10% Emul phor for 14 days did not affect brain weight in nice (Wite et al
1985). Mouse brain wei ght was al so unaffected by exposure to 305-384
ng/ kg/ day in the drinking water for 90 days (Wite et al. 1985). NOAEL
val ues were not derived fromthese studi es because brain weight alone is
not an adequate endpoint to assess neurotoxicity. No effect on the occur-
rence of non-neoplastic |lesions in nervous systemorgans and tissues
was found by histopathol ogi cal exam nation using light mcroscopy follow ng
78 weeks of oral 1,1,2-trichloroethane adm nistration in corn oil at doses
of 46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in mce (NCl 1978).
NOAEL val ues were not derived fromthis study because tests of nervous
system function were not included, and hi stopathol ogy al one may not be an
adequat e endpoint to assess neurotoxicity.

The hi ghest NOAEL val ues and all reliable LOAEL val ues for neurol ogica
effects in each species are recorded in Table 2-2 and plotted in Figure 2-2.
Effects were not reported by short-termstudies of 1,1,2-trichloroethane in
drinking water; therefore, the dose |levels of 100 ng/kg/day, resulting in
taste aversion (Kallman et al. 1983), and 128 ng/ kg/day, resulting in notor
i mpai rnent (Borzelleca 1983), which were adm nistered by gavage in water,
were converted to equival ent concentrations of 525 and 670 ppm respectively,
for presentation in Table 1-4. Based on the NOAEL of 30ng/kg/day, an acute ora
MRL of 0.3 ng/kg/day was cal cul ated as described in the footnote in Table 2-2.
This MRL has been converted to an equival ent NOAEL of 30 concentration in water
(10.5 ppm for presentation in Table |-3.

2.2.2.5 Devel opnental Effects

No studies were | ocated regardi ng devel opnental effects in hunmans
followi ng oral exposure to 1,1, 2-trichloroethane.

One study of the devel opmental effects of 1,1,2-trichloroethane in
animal s was found. Pregnant fenmale mice were orally admnistered 1,1, 2-
trichloroethane in corn oil at 350 ng/kg/day on days 8 through 12 of
gestation (Seidenberg et al. 1986). The percent survival of neonates from
day 1 through day 3 was not affected by treatnment, and neither was average
neonat al wei ght neasured on days 1 and 3 post partum A NOAEL for
devel oprmental effects was not derived fromthis study because nore explicit
devel opnment al endpoints (eg the incidence of mal formations) were not
i nvesti gat ed.

2.2.2.6 Reproductive Effects

No studies were |ocated regardi ng reproductive effects in humans
followi ng oral exposure to 1,1, 2-trichloroethane
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Studies of orally adnministered 1,1,2-trichloroethane did not report
significant reproductive effects in animals. Seidenberg et al. (1986) found
no effect on nunber of litters resorbed or average nunber of neonates per
litter in mce following oral adm nistration of 350 ng/kg/day in corn oil on
days 8 through 12 of gestation. This was a mininmally toxic dose expected to
produce significant maternal weight reduction and up to 10% nat er na
nortality. Maternal body weight was not affected in this study, but sone
maternal nortality did occur. A NOAEL of 350 ng/kg/day derived fromthis
study is recorded in Table 2-2 and plotted in Figure 2-2. Testis weight in
nmce was not affected when 1,1, 2-trichl oroethane was adm ni stered by gavage
in 10% Enmul phor for 14 days at a dose of 38 ny/kg/day (White et al. 1985).
Exposure to 46 ng/ kg/day or above in the drinking water for 90 days produced
a significant increase in relative, but not absolute, testis weight in mce
(White et al. 1985). NOAEL and LOAEL val ues were not derived fromthese
studi es, however, because testes weight alone nay not be an adequate
endpoint to assess reproductive toxicity. Al so, changes in testis weight
are not necessarily associated with reproductive dysfunction. No effect on
t he occurrence of non-neoplastic lesions in structures of the reproductive
system was found by histopathol ogi cal exam nation using |ight mcroscopy
following 78 weeks of oral 1,1,2-trichloroethane admnistration in corn oi
at doses of 46 or 92 ng/kg/day in rats and 195 or 390 ng/kg/day in mce (NC
1978). NOAEL val ues were not derived fromthis study because tests of
reproductive function were not included and hi st opat hol ogy al one may not be
an adequate endpoint to assess reproductive toxicity.

2.2.2.7 Genotoxic Effects

No studies were |ocated regardi ng genotoxic effects in humans or
animals followi ng oral exposure to 1,1, 2-trichloroethane.

2.2.2.8 Cancer

No studies were | ocated regardi ng cancer in humans foll owi ng ora
exposure to 1,1, 2-trichl oroet hane

One study of cancer in animals orally exposed to 1,1, 2-trichl oroethane
was | ocated. There was no significant increase in the occurrence of
neopl asns i n Osbourne-Mendel rats of either sex followi ng 78 weeks of ora
1,1,2-trichl oroethane adm nistration in corn oil at doses of 46 or 92
ng/ kg/ day (NCI 1978). In B6C3FI mice, there was a highly significant dose-
related increase in the incidence of hepatocellular carcinomas in both males and
femal es following 78 weeks of oral administration in corn oil at doses of 195 or
390 ny/ kg/day (NCI 1978). These carci nomas were found in 10
percent of untreated control nales, 12 percent of vehicle control nmmles, 37
percent of |ow dose males, and 76 percent of high-dose males; they were
found in 10 percent of untreated control females, 0% of vehicle contro
femal es, 33% of | ow dose femal es, and 89% of hi gh-dose females. In
addition, there was a significant increase in the occurrence of adrena
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pheochronmocytomas in nmice of both sexes at 390 ng/ kg/ day. These | esions,
not found in the control or |ow dose groups, had an incidence of 17 percent
i n high-dose mal es and 28 percent in high-dose females. The value of this
study is limted by its relatively short duration of 78 weeks and its
conduct before the inplenmentation of Good Laboratory Practices (GLP). A
Cancer Effect Level (CEL) of 195 ng/kg/day is recorded in Table 2-2 and
plotted in Figure 2-2. A ql* of 5.73 x 107 (ng/ kg/ day) * was cal cul at ed

for 1,1,2-trichloroethane based on the incidence of hepatocellular carcinoma
in male mce (EPA 1980, 1988a). This qg,* was used to cal cul ate upper bound
individual lifetime cancer risks at 10° to 10" risk levels of 1.8 x 10°

to 1.8 x 10° ng/kg/ day, which are plotted in Figure 2-2.

2.2.3 Dermal Exposure
2.2.3.1 Death

No studies were |ocated regarding death in hunmans foll ow ng dernal
exposure to 1,1, 2-trichl oroet hane

Dermal ly applied 1,1, 2-trichl oroet hane has been reported to cause death
in animals. A single dermal application of 116 ng/cnf (0.25 nlL applied to a
3.1 cnk2 area of the back) was allowed to remain on the skin of guinea pigs
until it disappeared (5 to 7 days). This treatnent resulted in the death of
25% of the guinea pigs tested wthin 28 days (Wahl berg 1976). Doses of 233
and 931 ng/cnf killed all tested animals within 3 days in this study. A
dose of 116 ngy/cnf is, therefore, indicated as a LOAEL in Table 2-3 and
Figure 2-3 for acute dermal exposure to 1,1,2-trichloroethane in guinea
pigs. A dermal LD, of 3.73 nlL/kg (see Table 2-3) was reported for rabbits
(Snyth et al. 1969). This value could not be plotted in Figure 2-3 because
it was not reported in per-area units.

2.2.3.2 Systenic Effects

Hepatic Effects. No studies were |ocated regarding hepatic effects in
hunmans foll owi ng dermal exposure to 1,1, 2-trichl oroethane

One study investigated the hepatotoxicity of dernmally applied 1,1, 2-
trichloroethane in aninmals. GQuinea pig |liver glycogen content was reduced
within 2 hours follow ng dermal application of 1 nL of 1,1,2-trichloroethane
to a 3.1 cnf area of the back (465 ng/cnf) (Kronevi et al. 1977). Hydropic
changes in the liver were also found. These effects may not have been
compound-r el at ed, however, since they were found in animals killed under
anest hesi a produced by pentobarbital, but not unanesthetized ani nal s.
Untreated controls were not used in this study. The authors suggest that
these liver effects may be due to an interaction between 1,1, 2-
trichloroethane and pentobarbital. This possibility is discussed further in
Section 2.7.



TABLE 2-3. Levels of Significant Exposure to 1,1,2-Trichloroethane - Dermal

Exposure LOAEL® (Effect)
Graph Frequency/
Key Species Duration Effect NOAEL Less Serious Serious Reference
ACUTE EXPOSURE
Lethality
1 guinea pig 5-7 d 116 ng/cmzlday (5/20 dead) Wahlberg 1976
rabbit x 3.73 mL/kg (LDSO) Smyth et al. 1969
Systemic N
2 human 5 min Derm/Oc 698 mg/cm2 (stinging pain) Wahlberg 1984a
o of
human 5 min Derm/0C 0.1 mL Wahlberg 1984a gg
=
3 guinea pig 12 h Derm/Oc 465 mg/cm2 (skin damage) ’ Kronevi et al. 1977 o | w
2 ja sy N
4 Renal 465 mg/cm
s}
rabbi t 24 h Derm/Oc  0.01 mL Smyth et al. 1969 o
o3
rabbit 10 d Derm/Oc 0.1 mL (irritation) Wahlberg 1984b 53
1x/d w0

INTERMEDIATE EXPOSURE
Systemic

human 15 d Derm/Oc 0.1 ML Wahlberg 1984b
1x/d

ﬁLOAEL - Lowest Observed Adverse Effect Level
NOAEL - No Observed Adverse Effect Level
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Renal Effects. No studies were |ocated regarding renal effects in
hunmans fol |l owi ng dermal exposure to 1,1, 2-trichl oroethane

The renal effects of dermally applied 1,1, 2-trichloroethane in aninmals
were exam ned in one study. No histopathol ogi cal changes were found in the
ki dneys of guinea pigs 2, 6, or 12 hours after dermal application of 1,1, 2-
trichl oroethane at 465 ng/cnf (Kronevi et al.nmg/cnfl1977). The NOAEL of 465 is
presented in Table 2-3 and plotted in Figure 2-3.

Dermal / Ccul ar Effects. The effect of 1,1,2-trichloroethane on the
human skin was the subject of several reports. A hunman subject given 5
m nute dermal exposure to 1,1, 2-trichloroethane under occlusion at 698
my/cnf (1.5 nL on 3.1 cnf of the forearm reported stinging and burning
sensations and di spl ayed transi ent whitening of the skin (Wahl berg 1984a).
A small, inmrediate increase in blood flow was neasured by | aser Doppl er
flowretry, but no visible erythema was present. The acute human LOAEL was
taken to be 698 ng/cnf on the basis of this report (see Table 2-3 and Figure
2-3). In general, use of a cover disk markedly enhances the percutaneous
absorption and dermal irritant properties of volatile organic chenicals,
whi ch woul d usually evaporate fromthe skin's surface. In an open test on
the same subject, in which 0.1 nL of 1,1,2-trichl oroethane was applied to
the skin without a cover disc, there was no effect on blood flow and no
vi si bl e erythema was found (Wahl berg 1984a). A volunteer given daily open
application of 0.1 nL of 1,1,2-trichloroethane for 15 days did not have any
vi sible skin reactions, nor was there any increase in skin-fold thickness,
whi ch was neasured using calipers (Wahl berg 1984b). These doses are
presented in Table 2-3, but could not be converted to per-area units in the
open tests because the area of application was not limted to the 3.1 cnf of
the cover disc, so they are not plotted in Figure 2-3.

The dermal effects of 1,1,2-trichloroethane have al so been studied in
animals. Dernal application of 1,1,2-trichloroethane at 465 ng/cnf produced
pyknotic nuclei in epidermal cells within 15 minutes in guinea pigs (Kronevi
et al. 1977). As the duration of exposure increased, danage progressed to
vesicle formation and separation of skin layers (Kronevi et al. 1977). A
LOAEL of 465 ng/cnf for acute dernmal effects in guinea pigs is reported in
Table 2-3 and plotted in Figure 2-3. Rabbits given a single application of
0.01 nmL of 1,1,2-trichloroethane had no effects other than slight capillary
congestion (Snyth et al. 1969) (see Table 2-3). This study was not plotted
on Figure 2-3 because the dose was not reported in per-area units. Duprat
et al. (1976) conpared the dermal irritancy of chlorinated aliphatic
solvents in rabbits and determ ned that 1,1, 2-trichl oroethane was a severe
skin irritant conpared to other conpounds in this group, producing serious
erythema, serious edema, and necrosis. The results of this study were not
used for a LOAEL because no dose was reported. In a repeated-dose study,
daily open application of 0.1 nL for 10 days increased skin-fold thickness
170% i n guinea pigs and 218% in rabbits (Wahl berg 1984b). Al aninmals in
this study di splayed marked erythema and edenma, and fissuring and scaling
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were al so seen. The LOAEL is presented in Table 2-3 but not in Figure 2-3
because the dose was not reported in per-area units.

1,1,2-Trichloroethane applied directly to the eye did not produce
significant corneal necrosis in rabbits (Smyth et al. 1969). It was
classified as a slight eye irritant by Duprat et al. (1976), who found
noderate catarrhal conjunctivitis and epithelial abrasion follow ng
application in rabbits. Neither study reported the dose of 1,1, 2-
trichl oroet hane applied, so neither was used as the basis for a | evel of
signi ficant exposure.

2.2.3.3 Immunol ogi cal Effects

No studies were | ocated regarding inmunol ogi cal effects in humans or
animals followi ng dermal exposure to 1,1, 2-trichloroethane.

2.2.3.4 Neurological Effects

No studies were | ocated regardi ng neurol ogical effects in humans
followi ng dermal exposure to 1,1, 2-trichloroethane.

One study of neurological effects in animals was | ocated. No
hi st opat hol ogi cal changes were found in the brains of guinea pigs 2, 6, or
12 hours after dermal application of 1,1,2-trichloroethane at 465 ng/cnf
(Kronevi et al. 1977). A NOAEL was not derived fromthis study because

tests of nervous system function were not included, and histopathol ogy al one
may not be an adequate endpoint to assess neurotoxicity.

2.2.3.5 Devel opnental Effects

No studies were | ocated regardi ng devel opnental effects in humans or
animal s followi ng dermal exposure to 1,1, 2-trichl oroethane.

2.2.3.6 Reproductive Effects

No studies were |ocated regarding reproductive effects in humans or
animals follow ng dermal exposure to 1,1, 2-trichloroethane.

2.2.3.7 CGenotoxic Effects

No studies were |ocated regardi ng genotoxic effects in humans or
animals followi ng dermal exposure to 1,1, 2-trichloroethane.

2.2.3.8 Cancer

No studies were |ocated regardi ng cancer in humans or animals follow ng
dermal exposure to 1,1, 2-trichl oroethane
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2.3 RELEVANCE TO PUBLI C HEALTH

O her than studies on dernmal irritation, no studies were |ocated
regarding health effects in hunmans foll ow ng i nhalation, oral, or dernal
exposure to 1,1,2-trichloroethane; therefore, all inplications for public
health are derived from ani mal studi es.

Lethality. 1,1,2-Trichl oroethane produced nortality in aninmals by al
routes of exposure tested, including inhalation, oral, dermal,
i ntraperitoneal injection, and subcutaneous injection. Death was produced
inrats, nmce, guinea pigs, rabbits, and dogs, although not every species
was tested by every route of exposure.

There is sone evidence that mce were nore susceptible than rats to
1,1,2-trichloroet hane-induced nortality follow ng acute inhalation, oral and
i ntraperitoneal exposure. Inhalation LC, values for rats and mice were
1654 and 416 ppm respectively, in two studies done in the sanme |aboratory
(Bonnet et al. 1980, G adiski et al. 1978). Oral LD, values for rats and
m ce were 837 ng/ kg (adm ni stered by gavage undil uted) and 378 ny/ kg
(admi ni stered by gavage as an aqueous enul sion), respectively, but only
studies by different groups of investigators were avail able for conparison
(Smyth et al. 1969, Wiite et al. 1985). Rat and nouse intraperitoneal LD,
val ues were 938 and 505 ngy/ kg, respectively, in tw tests perfornmed by the
same investigators (Kl aassen and Plaa 1966, 1969). In each of these cases,
nmce proved to be nore susceptible to death produced by 1,1, 2-
trichloroethane than rats. However, the maxi numtol erated oral dose was
hi gher in mice (300 ng/kg/day) than rats (70 ng/kg/day) in a 6-week study in
which 1,1, 2-trichl oroethane was admi ni stered by gavage in corn oil (NCl
1978). Differences in duration of exposure, vehicle, and strain of aninal
used may account for the discrepancy between this study and the others.

Met abolismof 1,1,2-trichloroethane occurs at a faster rate in mce than in
rats (Mtoma et al. 1985), and it is possible that greater anounts of
reactive netabolites in mce are responsible for the species difference in
susceptibility to this chem cal

In addition, there nay be sex differences in sensitivity to 1,1, 2-
trichl oroethane. This conpound was nore toxic to male mce (LD, = 378
ng/ kg) than fermale mce (LD, = 491 ng/kg) followi ng acute ora
adm nistration (Wite et al. 1985). However, survival was reduced in fenale
nm ce given chronic oral administration of 1,1,2-trichloroethane, but not in
mal es (NCI 1978). No sex difference was noted in LD,, val ues determ ned
after intraperitoneal administration in a different strain of mce (Kl aassen
and Pl aa 1969).

Level s of 1,1, 2-trichloroethane that produce nortality have been
identified in a nunber of species, and by several routes of exposure.
Exposure to high levels of 1,1,2-trichloroethane may also be fatal to
humans. Species and sex variation in susceptibility make it difficult to
estimate the | evel at which this conmpound mi ght produce death in humans.
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Hepatic Effects. 1,1, 2-Trichloroethane had adverse effects on the
livers of rats, nice, guinea pigs, and dogs when adnministered orally or by
i nhal ati on. These effects included necrosis, elevated SGPT and SGOT | evel s,
and reduced liver glycogen content (Gehring 1968, Tyson et al. 1983, Wite
et al. 1985, Wight and Schaffer 1932). Intraperitoneal studies in these
sanme four species revealed sinilar hepatic effects, including centrilobular
necrosis, elevated SGPT | evels, increased serum ornithine carbanyl
transferase activity, and fatty changes (Kl aassen and Pl aa 1966, Kl aassen
and Pl aa 1967a, Traiger and Plaa 1974, Divincenzo and Krasavage 1974, Harns
et al. 1976, MacDonald et al. 1982). 1,1, 2-Trichloroethane was al so toxic
to isolated rat hepatocytes in vitro (Tyson et al. 1980, Jernigan et al.
1983, Chang et al. 1985). A sex difference in susceptibility was noted by
Wiite et al. (1985), who reported that fermal e mce exposed to 384 ng/kg/ day
in the drinking water for 90 days had significantly el evated SGPT |evels,
but mal es exposed to 304 ny/kg/day did not. These investigators also found
that liver glutathi one decreased in nales and increased in females.
Al'though there is no information available to suggest that 1,1, 2-
trichloroethane is a liver toxin in humans, it is considered a potenti al
human hepat ot oxi n because experinents in animals indicate hepatotoxic
potential in all species tested.

One nechani smthat has been proposed to explain the hepatotoxicity of
1,1,2-trichloroethane is the generation of free radical internmediates from
reactive netabolites of 1,1,2-trichloroethane (acyl chlorides). Free
radicals nmay stinulate |ipid peroxidation which, in turn, may induce |iver
injury (Al bano et al. 1985). However, Kl aassen and Plaa (1969) found no
evi dence of lipid peroxidation in rats given near-|ethal doses of 1,1, 2-
trichl oroethane by intraperitoneal injection. Takano and M yazaki (1982)
determined that 1,1,2-trichloroethane inhibits intracellular respiration by
bl ocki ng the electron transport system fromreduced nicotinam de adeni ne
di nucl eoti de (NADH) to coenzyne Q (CoQ, which would deprive the cell of
energy required to phosphoryl ate adenosi ne di phosphate (ADP) and thereby
| ead to depletion of energy stores.

Renal Effects. There was only one reliable report of kidney danmmge
followi ng oral exposure to 1,1, 2trichloroethane. Wight and Schaffer
(1932) found cloudy swelling and congestion in the kidneys of treated dogs.
No ki dney pat hol ogy was found after dermal application in guinea pigs
(Kronevi et al. 1977) or inhalation exposure in rats (Bonnet et al. 1980).
One unpublished study reported kidney damage foll owi ng inhal ati on exposure
in rats [Dow Chenical Co. (cited in Torkel son and Rowe 1981)].

Renal effects in mce and dogs given intraperitoneal or subcutaneous
injections of 1,1,2-trichloroethane were studied in a series of experinents
by Pl aa and co-workers. Al though no gross effects were visible, tubular
Il esions with necrosis were seen mcroscopically in the cortex of the kidneys
of mce injected subcutaneously with 173 ng/kg 1,1, 2-trichl oroethane (Pl aa
et al. 1958). The ED,, for necrosis, swelling of the kidney, and renal
dysfunction in mce, as indicated by increased protein and glucose in the



38
2. HEALTH EFFECTS

urine, was 216 ng/ kg by intraperitoneal injection (Plaa and Larson 1965).

Kl aassen and Pl aa (1966, 1967a) found necrosis and reduced ability to
excrete intravenously-adm nistered PSP (phenol sul fonphthalein) in the

ki dneys of male mice and dogs given 1,1,2-trichloroethane intraperitoneally.
Femal e mice did not show this effect, even at |ethal doses (Klaassen and
Plaa 1967b). This evidence strongly suggests a sex difference in
susceptibility to the renal effects of 1,1,2-trichloroethane in mce, but
the reason for this difference is not known.

There is good evidence that 1,1,2-trichl oroethane is nephrotoxic when
parenterally adm nistered in mce and dogs. There is al so sone evidence for
ki dney effects in animals follow ng inhalation and oral exposure. These
results suggest that 1,1,2-trichloroethane may be nephrotoxic in humans.

| munol ogi cal Effects. A detailed study of the effects of 1,1, 2-
trichl oroethane on the inmune system was perforned by Sanders et al. (1985).
They reported that significant effects on nouse i mune function were found
at doses as low as 44 to 46 ng/kg/day in a 90-day study. Hunoral i mmune
function, functional activity of the fixed nmacrophages of the
reticul oendot helial system and macrophage phagocytic activity were all
affected (although the latter two were only altered in high-dose mce).
These data suggest that 1,1,2-trichloroethane may interfere with inmune
function in animals. It is possible that these effects could al so be
produced in humans exposed to 1,1, 2-trichl oroethane, although there are no
data currently available indicating i mune systemeffects in humans.

There was a distinct sex difference in i mune response to 1,1, 2-
trichl oroethane exposure in mce. Sone effects, such as reduced spl een
| ymphocyte response to |ipopol ysaccharide and increased vascul ar cl earance
by the fixed macrophages of the reticul oendothelial system were found only
in females. Ot hers, such as depressed ability to phagocytize sheep red
bl ood cells, occurred only in nmales. The reason for these differences is
not known and their significance for human health is unclear.

Neur ol ogi cal Effects. Anesthesia has been produced in aninmals by ora
i ntake, inhalation, and intraperitoneal injection of 1,1,2-trichloroethane.
This effect has been studied in both mce and dogs. The ED,, for notor
impairnment in mce reported by Borzelleca (1983) was approximately one third
the LD, value for nmice reported by Wite et al. (1985). At an inhalation
concentration of 3750 ppm the ET,, (tine required to produce anesthesia in
one-half of the treated aninmals) was 18 mnutes, which is nmuch | ess than the
LT,, of 10 hours in this study (CGehring 1968). The occurrence of anesthetic
effects at doses well bel ow those that produce death indicates that 1,1, 2-
trichloroethane is a potent CNS depressant.

Central nervous system depression was reported by De Ceaurriz et al.
(1981) followi ng inhalation exposure in mce. Thamet al. (1984) found that
i ntravenous infusion of 28 ng/kg 1,1, 2-trichloroethane had a depressive
effect on the vestibul o-ocul onbtor reflex in rats. Taste aversion, which
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represents a conditioned avoi dance response, was another neurol ogi cal effect
produced by 1,1, 2-trichloroethane. Kallmn et al. (1983) suggest that taste
aversion may be sensitive to the acute health effects of 1,1, 2-
trichloroethane, but that it nay not be useful in assessing del ayed or

cumul ative toxicity. No data on neurol ogical effects of 1,1, 2-
trichloroethane in humans were | ocated, but the evidence in aninmals suggests
th?} this conmpound may have central nervous depressant effects in humans as
wel | .

CGenotoxic Effects. Data on the genotoxic effects of 1,1, 2-
trichloroethane are presented in Tables 2-4 and 2-5. In vitro nmutagenicity
assays were negative in Salnonella typhinmuriumand positive in Saccharonvces
cerevisiae. A cell transformation assay perforned in the absence of
activation on nouse BALB/c-3T3 cells was negative. Atest of DNA repair in
cultured rat hepatocytes was positive, but one in npbuse hepatocytes was not
(WIlliams 1983). Adduct formation with calf thymus DNA occurred in vitro at
a significant rate (D Renzo et al. 1982a). DNA adduct formation in vivo
occurred to a greater extent in nouse liver than in rat liver (Mazzullo
et al. 1986). The authors point out that there is a correlation between
these adduct formation results and species susceptibility to cancer, as the
i nci dence of hepatocellular carcinomas was increased in mce, but not rats,
given 1,1, 2-trichloroethane for 78 weeks. Finally, DNA synthesis was
inhibited by intratesticular injection of 1,1,2-trichloroethane in the nouse
(Borzell eca 1983). Although there are negative as well as positive results,
it is evident that this conpound does have sone genetic effects both in
vitro and in vivo. The significance of these effects for humans is not
clear, especially since results of in vivo mammalian assays showed species
variability.

Cancer. There is no evidence for carcinogenicity of 1,1,2-trichloro-
ethane in humans. Anong aninmals, 1,1,2-trichloroethane was carcinogenic in
B6C3F, m ce, but not Gsbourne-Mendel rats. In a gavage study by NC (1978),

t hi s compound produced significant increases in the incidence of hepato-

cel lul ar carcinomas and adrenal pheochronocytonmas in nice. Based on

this study, Gold et al. (1987) cal culated the carcinogenic potency (TD50) of
1,1,2-trichloroethane in mce to be 47.6 ng/kg/day, which is sinmlar to the
val ue for chlorof ormand about one third the value for carbon tetrachloride.
No increase in the incidence of neoplasnms was observed in rats under the
condi tions of the NCI bioassay. Carcinogenicity in rats was al so studied by
Norpoth et al. (1988), who found that subcutaneous injection of 15.4 or 46.8

pnol of 1,1,2-trichloroethane in DMSO once a week for 2 years had no effect
on the incidence of benign nesenchynmal and epithelial tunors in Sprague-
Dawl ey rats. The incidence of sarcomas (nostly localized on the
extremties) increased with dose in both sexes and was significantly

el evated in high-dose rats conpared to untreated controls. However, the

| ack of any sarcomas in the untreated controls was unusual for this strain,
and when conpared to the spontaneous incidence of sarconas reported in the
literature, this effect was no longer significant. In addition, sarconma

i nci dence was not el evated when conpared to vehicle controls. Fromthe



TABLE 2-4. Genotoxicity of 1,1,2-Trichloroethane In Vitro

Result
(Activation)
Endpoint Species/Test System With Without References
Gene mutation Salmonella typhimurium - - Simmon et al. 1977
Rannug et al. 1978
Barber and Donish 1982
Mitoma et al. 1984 o
Zeiger et al. 1988 ’
o]
Gene conversion Saccharomyces cerevisiae + + Bronzetti et al. 1987 &
r
Hoo
Cell transformation mouse BALB/c-3T3 cells NT - Tu et al. 1985 = o
1
e
DNA repair mouse hepatocytes NA - Williams 1983 2
Q
-3
rat hepatocytes NA + Williams 1983 @
DNA adduct formation calf thymus NA + DiRenzo et al. 1982 i

NT = Not tested
NA = Not applicable
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Table 2-5. Genotoxicity of 1,1,2-Trichloroethane In Vivo

Endpoint Species Result Reference
(Test System)

DNA adduct formation mouse liver + Mazzullo et al. 1986
rat liver + Mazzullo et al. 1986
Inhibition of DNA mouse testis + Borzelleca 1983

synthesis
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limted evidence in mce, 1,1,2-trichloroethane has been classified in
G oup C as "a possible carcinogen' (EPA 1988a).

The mechanismof 1,1, 2-trichloroethane carcinogenicity in nmce is not
known. Metabolism of this conpound involves formation of acyl chlorides and
free radicals, which may play a role in cancer formation. Al though 1,1, 2-
trichl oroet hane has not been shown to be carcinogenic in rats, a study of
cancer initiation and pronotion in this species was |ocated. Story et al.
(1986) gave a single oral dose of 1,1,2-trichloroethane at 69 ng/kg in corn
oil torats and followed this treatnent with 8 weeks adm ni stration of
phenobarbital, a promoter of hepatocellular carcinomas. Using liver foci
with altered enzyne |l evels as pre-neoplastic markers, they found no evidence
that 1,1,2-trichloroethane acted as an initiator. The reciprocal
experinment, using diethylnitrosanmine (DEN) as the initiator and 1,1, 2-
trichl oroethane as the possible pronmoter, gave simlar results whether or
not DEN initiation was given. In either case, there was a large increase in
the total nunber of liver foci. However, when exam ned nore closely, it was
found that these increases occurred solely in the nunber of Type Il foci,
whi ch do not appear to be preneoplastic. Therefore, no evidence of cancer
pronotion by 1,1,2-trichl oroethane was found in this study.

2.4 LEVELS I N HUMAN Tl SSUES AND FLUI DS ASSCCI ATED W TH HEALTH EFFECTS

No studies were |located regarding the levels of 1,1,2-trichloroethane
in human tissues and fluids associated with effects.

2.5 LEVELS I N THE ENVI RONMENT ASSOCI ATED W TH LEVELS | N HUVAN Tl SSUES
AND/ OR HEALTH EFFECTS

The levels of 1,1,2-trichloroethane were studied in 230 personal air
sanpl es, 170 drinki ng water sanples, 66 breath sanples and 16 food sanpl es
from9 volunteers in New Jersey and 3 in North Carolina (Wallace et al
1984). In 99% of the cases, no 1,1,2-trichloroethane or only trace anmounts
were found in the environnment, or in the exhaled breath of the people.
Specifically, the personal air concentrations of 1,1,2-trichloroethane were
bel ow the detection limt in 151/161 sanples, 7 contained trace |levels, and
the others had a very |ow rmedi an val ue of 0.35 pg/ni (0.063 ppb). Breath

sanpl es were negative in 44/49 sanples, value of 0.2 pg/ni (0.036 ppb).
and the others had a very | ow nedi an

The | evel s of hal ogenat ed organi c conpounds were studied in the Ruhr
regi on of West Gernmany from 1976-1978 (Bauer 1981a,b). The concentration of
1,1,2-trichloroethane in the Rhine river at this tine averaged 0.2 pg/L
(ppb), and the concentration in the drinking water in 100 German cities had
a maxi mumof 5.8 pg/L (ppb). Air concentrations rarely were over 1 ug/m
(0.18 ppb) and 1,1, 2-trichl oroethane was not detected in the foods or
cosnetic products available locally. The average concentrations in hunmans
tissues studied in 15 people who were exposed primarily via the air (94% of
t he exposure) were 6 pg/ kg in adrenal capsul e adi pose tissue, 14 ug/kg in
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subder mal adi pose tissue, 2 pg/kg in the lungs, 3 pg/kg in the liver, and 17

ug/ kg in the nuscle tissue. This study does not establish Ievels in human
ti ssue associated with health effects.

2.6 TOXI COKI NETI CS
2.6.1 Absorption
2.6.1.1 Inhal ation Exposure

Studies in humans indicate that 1,1, 2-trichl oroethane is absorbed
rapidly after inhalation exposure (Mdrgan et al, 1970, 1972). A vol unteer
took one breath of radiolabeled 1,1, 2-trichloroethane and expired 10% of
the inspired dose in the alveolar air after 12 seconds and about 0.5% after
40 seconds of breath-holding. Mre than 90% of the adm ni stered dose was
retained in the body after 50 nminutes. These data indicate that 1,1, 2-
trichl oroet hane was extensively absorbed into the bl oodstream

The only data on absorption of 1,1, 2-trichloroethane follow ng
i nhal ati on exposure in animals conmes fromthe assunption that an
adm ni stered chem cal has been absorbed by the body if it can be shown to
af fect physiol ogi cal processes. 1,1,2-Trichl oroethane has been shown to
af fect the exhalation of acetone in rats (Filser et al. 1982), so it can be
assunmed that the 1,1, 2-trichl oroethane was absor bed.

2.6.1.2 Oral Exposure

No studies were | ocated regardi ng absorption in humans followi ng ora
exposure to 1,1,2-trichl oroethane. The only data available in aninmals
showed that oral doses near the MID (maxi mumtol erated dose) in mce (300
ng/ kg) or rats (70 ng/ kg) were 81% netabolized, indicating that at | east
this amount was absorbed (Mtoma et al. 1985). This suggests that 1,1, 2-
trichloroethane, |ike other structurally related hal ocarbons, is well
abFFrbed fromthe gastrointestinal tract of aninmals, and probably hunmans as
wel | .

2.6.1.3 Dernal Exposure

No studies were |ocated regardi ng absorption in humans foll owi ng derna
exposure to 1,1,2-trichl oroethane. Two studies in aninmals indicate that
1,1,2-trichloroethane is easily absorbed through the skin. In the guinea
pi g, blood concentration of 1,1,2-trichloroethane peaked at ~3.7 nug/nL
within a half-hour following 1,1,2-trichloroethane application to the skin
(Jakobson et al. 1977). Follow ng the peak, the blood | evel declined to
=2.5 pg/L at 1 hour, renmained at this level until =4 hours, and then rose to
=3.7 pg/L at 6 hours. The authors suggested that this conplex dernal
absorption of 1,1,2-trichloroethane may be due to an initial increased
barrier function of the skin after 1. hour, which | ed to decreased
absorption. Subsequent absorption during the next few hours may represent
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an overcomng of the barrier. In mce, 15 mnutes after application of 0.5
m of 1,1,2-trichloroethane, 99.7% was retained in the body and 0. 3% was
expired in the breath (Tsuruta 1975). The absorption rate was calculated to
be 130 nnol es/nin/cnf of skin. The rapid absorption through the skin may
wel |l be due to the highly |ipid soluble character of 1,1,2-trichloroethane
(Kronevi et al. 1977).

2.6.2 Distribution
2.6.2.1 Inhal ati on Exposure

No studies were |ocated regarding distribution in hunans foll ow ng
i nhal ation of 1,1,2-trichloroethane. After an inhalation exposure of 1000
ppm for 1 hour, 1,1,2-trichloroethane was distributed in mce organs in the

followi ng manner: approxinately 600 ug/g in fats, 80 ug/g in the kidney and

liver, 45-60 pg/g in the blood and brain, and 20-35 ug/g in the heart,

spl een and | ung (Takahara 1986a). Examination of partition coefficients
showed that 1,1,2-trichloroethane had a noderate degree of lipid solubility
conpared to ot her hydrocarbons, but was still quite |lipid soluble (Gargas et
al. 1989, Inbriani et al. 1985, Mrgan et al. 1972, Sato and Nakajinma 1979).
This indicates that 1,1,2-trichloroethane could be easily distributed and
retained in fat, liver, and brain in both aninmls and humans.

2.6.2.2 Oral Exposure

No studies were |ocated regarding distribution in humans or aninals
followi ng oral exposure to 1,1, 2-trichloroethane. One study showed t hat
1,1,2-trichloroethane was distributed to the liver foll owing oral exposure
inanimls (Mtoma et al. 1985). In this study, 1,1,2-trichloroethane was
extensively netabolized (presumably by the liver), and was also found to
bi nd hepatic protein. It I1s likely that 1,1,2-trichloroethane is al so
distributed to the liver in humans.

2.6.2.3 Dernal Exposure

No studies were |located regarding distribution in humans or aninals
foll owi ng dermal exposure to 1,1, 2-trichloroethane.

2.6.3 Metabolism

No studies were |ocated regarding netabolismin humans foll ow ng
exposure to 1,1, 2-trichl oroet hane

The primary netabolites identified by high-performance liquid
chromat ography in rats and nmice given 1,1, 2-trichl oroethane by gavage were
chl oroacetic acid, S-carboxymethylcysteine, and thiodiacetic acid (Mtoma et
al. 1985). An earlier study reported these three conmpounds to be the
primary nmetabolites of 1,1,2-trichloroethane follow ng intraperitnea
injection (Yllner 1971). S-carboxynethycysteine and thiodiacetic acid are
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f
(Yl'l'ner 1971). Chloroacetic acid is fornmed by hepatic cytochrone P-450
(I'vanetich and Van Den Honert 1981). This reaction is thought to proceed
via the acyl chloride. Cytochronme P-450 can al so produce free radicals from
1,1,2-trichloroethane (Mazzullo et al. 1986). These proposed pat hways are
shown in Figure 2-4. Acyl chlorides and free radicals are reactive

met abolites that can bind to proteins and nucleic acids, and are suspected
of being cytotoxic, nutagenic, and carginogenic (lvanetich and Van Den
Honert 1981, Mazzullo et al. 1986). O her netabolites, found only in trace
anmounts in nmice and rats follow ng exposure to 1,1, 2-trichl oroethane,

i ncluded trichloroacetic acid and trichl oroethanol (lkeda and Chtsuji 1972,
Takahara 1986b, Yllner 1971). It is not clear how these conpounds were
fornmed; it was suggested by Yllner (1971) that they m ght be derived from
inmpurities in the 1,1, 2-trichl oroethane sanpl es used.

ormed from1,1,2-trichloroethane follow ng conjugation w th gl utathione
I
[

Al 't hough percent of the orally-adm ni stered dose netabolized was
identical inrats and mce (81%, the actual anpbunt of 1,1,2-trichloroethane
nmet abol i zed was nuch higher in nmce (Mtom et al. 1985). The chenical was
given to each species at the MID, which was 4.3 tines greater in mce; mce
experienced a higher body burden than rats, but were able to nmetabolize the
sane percentage of it. The inherent ability of mce to netabolize 1,1, 2-
trichloroethane at a higher rate than rats nay contribute to the greater
susceptibility of mice to 1,1,2-trichloroethance cytotoxicity and
carcinogenity. It is not known how the rate of 1,1, 2-trichloroethane
nmet abol i smin hunmans conpares to that in mce and rats. Metabolismin
humans is likely to be qualitatively simlar to that in animls, however.

2.6.4 Excretion
2.6.4.1 Inhal ati on Exposure

The excretion rate of inhaled 1,1,2-trichloroethane in humans was
nmeasured in the breath and urine of humans (Morgan et al. 1970). Excretion
in the breath after 1 hour was 2.9% of the administered dose; the sl ope of
the retention curve was 0.006. The excretion rate in the urine was |ess
than 0.0 % nmi n of administered radioactivity. Fromthese data, the half-
life for urinary excretion was estimated to be about 70 m nutes.

The half-life follow ng |-hour inhalation exposure to 1005 ppm of
1,1,2-trichloroethane in mce was determned to be 625 minutes in the heart,
203 minutes in the fat, 147 minutes in the brain, 127 mnutes in the spl een,
122 minutes in the lungs, 43 mnutes in the kidney, 39 mnutes in the blood,
and 19 minutes in the liver (Takahara 1986a). The half-life in the whole
body was cal cul ated to be 49.3 minutes. The presence of 1,1, 2-
trichloroethane in tissue sanples was determ ned by gas chromat ography,
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2.6.4.2 Oral Exposure

No studies were |ocated regardi ng excretion in humans foll ow ng oral
exposure to 1,1, 2-trichl oroet hane

The excretion routes were shown to be simlar in rats and nice,
regardl ess of whether the chemical was given orally (Mtoma et al. 1985) or
intraperitoneally (Yllner et al. 1971). Follow ng a dose of radi ol abel ed
conpound, about 7-10% of 1,1, 2-trichloroethane was exhal ed unchanged in the
breath, 3-7% was exhaled as C0,, 72% 87% was found as netabolites in the
urine, about 1%was in the feces, and |-3%renained in the carcasses of rats
and nmice after 48 hours. The excretion fromhumans is also likely to be
primarily via nmetabolites in the urine.

2.6.4.3 Dermal Exposure

No studies were |ocated regardi ng excretion in hunmans or animals
foll owi ng dermal exposure to 1,1, 2-trichloroethane.

2.7 I NTERACTI ONS W TH OTHER CHEM CALS

Pol ybr om nat ed bi phenyls (PBBs) were shown to increase the rena

toxicity of 1,1,2-trichloroethane as nmeasured by decreases in pani nohi ppurate
accunul ation in renal cortical slices (Klune et al. 1978).

PBBs are known to increase the activities of microsomal m xed-function
oxygenases in the kidney and liver, so increased netabolismof 1,1, 2-
trichloroethane and the increased presence of netabolites nore toxic than

t he parent conpound itself may be responsible for the increased toxicity of
1,1,2-trichloroethane in the kidney. However, the study al so showed that

PBBs did not increase the hepatotoxic effects of 1,1,2-trichloroethane, as

i ndicated by relative liver weight or SGOT |evels.

Phenobarbital, another m crosomal enzyne inducing agent, was found to
potentiate liver toxicity, as indicated by increases in SGOT and SGPT in
rats that were exposed to 1,1, 2-trichloroethane vapor (Carlson 1973).

Qui nea pigs treated with pentobarbital as an anesthetic follow ng dernal
application of 1,1,2-trichl oroethane were shown to have reduced gl ycogen

| evel s and hydropic changes in the liver (Kronevi et al. 1977). Liver
effects were not found in anesthetized "control” animals or aninmals that
were treated with 1,1, 2-trichl oroethane, but not anesthetized. The authors
suggest that the |liver effects they observed were produced by the
interaction of pentobarbital and 1,1, 2-trichloroethane. The | ack of
untreated controls makes this claimdifficult to evaluate, however
Potentiation is usually seen only after pretreatnment with the inducer, since
time is required for enzyne induction. It may be that dermal absorption of
1,1, 2-trichloroet hane was sl ow enough, conpared to intraperitoneal
absorption of pentobarbital, for this to occur.
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Pretreatment with low, but not high doses of acetone (MacDonald et al
1982) potentiated the hepatotoxicity of 1,1,2-trichloroethane in rats as
indicated by a rise in SGPT and a decrease in hepatic GSH | evel s. Acetone
al so potentiated the 1,1, 2-trichloroethane-induced el evation of SGT in mce
(Traiger and Plaa 1974).

Pretreatment with isopropyl al cohol (Traiger and Plaa 1974) or ethano
(Kl aassen and Plaa 1966) potentiated the 1,1, 2-trichloroethane-induced
el evation of SGPT activity in mce. Pretreatnent with ethanol did not alter
BSP retention (Kl aassen and Pl aa 1966).

Pretreatment with alloxan, which induces a hyperglycenmc state simlar
to that found in diabetic humans, al so enhanced the hepatotoxic effects of
1,1,2-trichloroethane in rats as indicated by increased SGPT activity and
i ncreased hepatic triglyceride concentration (Hanasono et al. 1975). The
nmechani smof this interaction is unknown.

2.8 POPULATI ONS THAT ARE UNUSUALLY SUSCEPTI BLE

Persons with di abetes (Hanasono et al. 1975), or with prior exposure to
PBBs ( pol ybrom nated bi phenyls) (Kluwe et al. 1978), or with prior exposure
to isopropyl or ethyl alcohol or acetone (Traiger and Plaa 1974) may be nore
susceptible to the hepatotoxic effects of 1,1,2-trichloroethane. Prior
exposure to other enzyne-inducing drugs or chenicals could potentially have
the sane effect.

2.9 ADEQUACY OF THE DATABASE

Section 104(i)(5) of CERCLA, directs the Admi nistrator of ATSDR (in
consultation with the Adm nistrator of EPA and agenci es and prograns of the
Public Health Service) to assess whether adequate information on the health
effects of DCE is avail abl e. Were adequate information is not avail abl e,
ATSDR, in cooperation with the National Toxicology Program (NTP), is
required to assure the initiation of a programof research designed to
determ ne these health effects (and techni ques for devel opi ng nethods to
determ ne such health effects). The follow ng di scussion highlights the
availability, or absence, of exposure and toxicity information applicable to
human heal th assessnent. A statement of the rel evance of identified data
needs is also included. In a separate effort, ATSDR, in collaboration with
NTPfandEPA, will prioritize data needs across chenicals that have been
profil ed.

2.9.1 Existing Information on Health Effects of Trichl oroethane

Exi sting studies on the health effects of 1,1,2-trichloroethane are
shown in Figure 2-5. Alnost no data exist for the health effects of this
compound i n humans; a single study on the derrmal irritation of 1,1, 2-
trichloroethane in man was located in the literature.
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The health effects of 1,1,2-trichloroethane in aninals have been fairly
wel I studied. A nunber of inhalation studies investigated lethality in rats
and mce, and several made LC, determ nations. The system c effects that
have been studied followi ng inhalation exposure are |iver and ki dney
effects. Liver effects were investigated in several studies that neasured
serum transam nase | evel s and ot her bi ochemi cal endpoints; only one
unpubl i shed study included histopathol ogi cal exam nation of the liver. The
sane study included histopathol ogi cal exam nation of the kidney. This

study was also the only one in which aninmals were repeatedly exposed to
1,1,2-trichloroethane vapor; all other studies by this route were single
exposure tests. Neurological effects follow ng inhalation were studied by
behavi oral observations in rats and nmice and tests of neurol ogical function
in mce.

Fol | owi ng oral exposure, lethality in rats, mce, and dogs has been
reported. LD,,values were calculated for the first tw species. Systemc
effects were studied in rats, mce, and dogs using bi ochem cal and
hi st opat hol ogi cal neasures. Moyst studies were of single exposures, but
there was one study of internediate duration (which did not include
hi st opat hol ogi cal exam nation) and one of chronic duration (which included
only hi stopathol ogi c exam nation). |mmnol ogical effects were reported in a
study that included tests of hunoral and cell-nmediated i mune functi on.
Neur ol ogi cal effects were studi ed by behavioral observation and, in | ongerterm
studi es, exami nation of tissues. Devel opnental toxicity was the
subj ect of one study that did not include exam nation of fetuses for
mal formati ons. Data on reproductive effects cone fromthis study and
| onger-term studi es that exani ned reproductive tissues, but did not perform
tests of reproductive function. Carcinogenicity was studied in one 78-week
bi oassay in rats and mce and one 2-year study in rats that was not,
however, performed by a rel evant route of exposure.

There is one study of lethality in guinea pigs follow ng dernma
exposure to 1,1, 2-trichl oroethane. There are al so several studies of skin
and eye irritation in dernally-exposed animals. One poorly-desi gned study
i nvestigated the effect of dermally applied 1,1, 2-trichloroethane on liver,
ki dney, and bri an hi st opat hol ogy.

2.9.2 Data Needs

Si ngl e Dose Exposure. Tests of the acute toxicity of 1,1, 2-
trichl oroethane administered orally and by inhal ati on have provi ded
information on 1,1, 2-trichl oroethane exposure | evels that produce liver and
ki dney danage, neurol ogical effects, and death in animls. Several of these
studi es included anal yses for subtle liver effects, but few included
hi st opat hol ogi cal exam nations. Mre studies which carefully exam ne liver
and other tissues histologically and | ook for subtle effects on other organs
may be beneficial. They m ght provide information on nechani snms by which
1,1,2-trichloroethane produces lethality and neurol ogical effects and
provide further informati on on other toxic effects. Know edge of mechani sns
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is helpful to understanding the health effects of a chem cal. Dernma

studies of 1,1,2-trichloroethane have provided infornmati on on exposure

| evel s that produce skin irritation in humans and animals and death in

ani mals. One poorly-designed study attenpted to investigate systenic
effects in dermally exposed animals. A study of systenmic toxicity follow ng
dermal application of 1,1,2-trichloroethane night provide useful

i nformation.

Repeat ed Dose Exposure. Only one study exam ned the health effects of 14-
and 90-day ingestion of 1,1,2-trichloroethane in drinking water of
animals, and it did not include histopathol ogical exaninations. A
subchronic oral study with conplete histol ogi cal exam nation would be
useful . Repeated dose exposure by inhalation was exam ned only in an
unpubl i shed report that could not be obtained for review A published
report of this study or a replacenment woul d provide useful information.
Repeat ed dermal application of 1,1,2-trichloroethane to humans was done in
one study. No effects were found, but the irritancy of 1,1, 2-
trichloroethane in single-dose exposure tests suggests that repeated-
exposure dermal tests in animals would provide nmeani ngful information.

Chroni ¢ Exposure and Carcinogenicity. A 78-week bioassay on orally
adm nistered 1,1, 2-trichloroethane was performed in rats and mce by the
National Cancer Institute. 1,1,2-Trichl oroethane was found to be cancerous
in mce, but not rats. The 78-week dosing period is no | onger considered
adequate for rats. Current studies of this type use exposure durations of
approxi mately 2 years. A 2-year study was conducted by Norpoth et al.
(1988), but exposure was by subcutaneous injection, which is not a rel evant
route. Two-year studies by the oral and inhalation routes on rats and nice
usi ng several doses, exam ning endpoints of henatol ogy, clinical chemistry,
urinalysis, and perform ng mcroscopic exanination of tissues may provide
val uabl e dose-response data and identify nore subtle indicators of toxicity.
Studies of chronic toxicity and carcinogenicity do not exist for other
routes of exposure.

Genotoxicity. The avail abl e genotoxicity studies indicate that 1,1, 2-
trichloroethane is not nmutagenic in bacteria, but may interact with
manmel i an DNA in vivo. Chronosomal aberration and mcronucl eus tests on
1,1,2-trichloroethane were not |ocated. Additional genotoxicity tests would
help to determ ne whether 1,1,2-trichloroethane is genotoxic in humans.

Reproductive Toxicity. Several studies included exam nation of
reproductive organs and tissues followi ng exposure to 1,1, 2-trichl oroethane,
but found no effects. One study designed to | ook at devel opnental toxicity
reported no effect on reproductive endpoints. Studies in which aninmals
exposed to 1,1, 2-trichloroethane are mated and their offspring observed
woul d provide nore information regarding the reproductive toxicity of 1,1, 2-
trichl or oet hane.
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Devel opnental Toxicity. A study on the devel opnental toxicity of
1,1,2-trichloroethane in mce found no effect, but it did not include
exam nation of the fetuses for mal formations. A conplete teratol ogy study
in two species would provide better information on the devel opnent al
toxicity of 1,1,2-trichloroethane in animals and help to determ ne whet her
Lt is possible that 1,1,2-trichloroethane has devel opnental effects in

umans.

| munot oxi city. The immnol ogi cal effects of 1,1, 2-trichloroethane
have been studied foll ow ng 14-day and 90-day oral exposure. Several
nmeasures of both hunoral and cell-nediated i nmune response were investigated
in this study, and sone positive results were found. The fact that effects
were found in some tests, but not others intended to neasure the sane
response, indicates that nore studies of this type could provide worthwhile
information. In addition, imune responses were different in nmale and
femal e mice, and investigation of these differences m ght provide neani ngful
information. No studies were |ocated regardi ng dernmal sensitization by
1,1, 2-trichl oroet hane.

Neurotoxicity. Studies of 1,1,2-trichloroethane in aninals have
provi ded i nformati on on the neurol ogi cal effects produced by acute exposure
to 1,1,2-trichloroethane, and the I evels at which they occur. The results
of one study suggested that taste aversion may be a sensitive indicator of
the acute neurological effects of 1,1,2trichloroethane. Additiona
neur obehavi oral tests may reveal still nore sensitive neurol ogi c endpoints
or provide support for use of taste aversion as an indicator of neurologic
ef fects. Repeated exposure studies involved exam nation of neurol ogica
organs and tissues, but no tests of neurological function. Reliable studies
of neurotoxicity by dermal exposure do not exist.

Epi deni ol ogi cal and Human Dosi netry Studies. No human studi es were
found in the literature which relate exposure to 1,1,2-trichloroethane with
health effects. The evidence in animals, however, indicates that 1,1, 2-
trichl oroet hane can have effects on the nervous system inmune system and
liver and ki dney function, and can be lethal. It is also carcinogenic in
m ce. These effects may al so occur in humans, if they are exposed to appropriate
| evels of 1,1,2-trichloroethane. Epideni ol ogical and human dosi netry studi es ni ght
reveal whether humans are indeed susceptible to adverse health effects due to
exposure to 1,1, 2-trichl oroet hane

Bi omarkers of Disease. No studies were |ocated that identified
bi omarkers specific for 1,1,2-trichloroethane-induced di sease states. If
epi dem ol ogi cal studies are perforned that associate effects with exposure,
it may be possible to identify alterations in blood chem stry indices or
ot her pathol ogi cal endpoints that would be useful to identify the disease
state. Bionmarkers for diagnosis of target organ toxicity (e.g., SGOT for
i ver damage) can provide useful information in conjunction with specific
know edge of 1,1,2-trichl oroet hane exposure,
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Di sease Registries. Currently, no human di sease states are associ ated
with exposure to 1,1,2-trichloroethane. If future studies identify
particul ar di seases produced by 1,1,2-trichloroethane, it nay be possible to
determ ne the nunmber of people affected and the factors associated with the
devel opment of the disease, such as involvenment of populations in certain
occupations or living in certain areas.

Bi oavai lability from Environnental Media. Since 1,1,2-trichloroethane is
expected to exist in the atnbsphere as the vapor rather than adsorb toparticul ate
matter, there would not be a conpeting adsorption that would inpede its
bi oavailability via the lungs. Linmted data showi ng the presence of 1,1, 2-
trichloroethane in adi pose and other tissue of exposed subjects indicate that
1,1,2-trichloroethane is taken up via the lungs, G tract or both. A pilot study
denmonstrated that simlar |ow nolecular weight chlorinated al kanes are found in
human milk (Pellizzari et al. 1982). The source of these pollutants was probably
anbient air, and this is the nost probable route of intake for the genera
popul ati on.

Food Chai n Bi oaccunul ation. 1,1, 2-Trichl oroethane has not been
reported in food or biota, nor were any studies |located in which the |levels
of this chemical in plants or aninmals were reported. The bi oaccunmul ati on
potential for a chem cal is nost conveniently studied by neasuring the
bi oconcentration factor (BCF) or the concentration of a chemical in fish
di vided by the concentration in water fromwhich the chemical is taken up
The BCF of 1,1,2-trichloroethane in fish is reported to be <10 (Kawasak
1980), indicating a very |low potential for bioaccunulation in the food
chain. Experinental verification of the lack of food chain bioaccumul ation
is not available. Such information can be obtained by studying the
accunul ation of 1,1,2-trichloroethane in organisns fromdifferent trophic
| evel s that have been exposed to the chem cal

Absorption, Distribution, Metabolism Excretion. Little information is
avai l abl e regardi ng the toxicokinetics of 1,1,2-trichloroethane in humans or
animals. Information on absorption in humans cones froma brief study using two
volunteers; the only information fromaninals is inferred fromthe fact that
adm nistration of 1,1,2-trichloroethane via the inhalation or oral routes causes
toxic effects. Aninmal studies which specifically test the anount and rate of
absorption of 1,1,2-trichloroethane would provide information as to how nuch
1,1,2-trichl oroethane humans might be likely to absorb from various routes of
exposure. For distribution, the only hunman data are fromone briefly reported
study, and the only aninmal data are fromone acute study. Mre extensive and
| onger-term ani mal studies using the inhalation, oral or dermal routes would help
determine 1,1, 2-trichloroethane distribution in the body. For netabolism nore
ani mal studies would be hel pful in, showi ng what kind of netabolites m ght be
expected to be found in the blood or urine of humans; if these could be neasured,
they m ght give an indication of amobunt of exposure to 1,1, 2-trichloroethane.
Addi tional metabolismstudies may al so reveal nore
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definitive informati on on nechanfsns of 1,1,2-trichloroethane toxicity and
carcinogenicity. Data on excretion are fairly conplete.

Conparati ve Toxi cokinetics. No studies were |ocated which conpared
human and ani mal toxi cokinetics. Two conparative toxicokinetics studies
were perforned which exam ned the differences between rats and mice in the
types of netabolites forned, and the excretion rates fromvarious routes.
Al t hough percent of adm nistered dose netabolized was simlar in both
speci es, the overall rate of netabolismof 1,1,2-trichloroethane was greater
inmce (Mtona et al. 1985). The sane netabolites were forned in the sane
proportions in both species. The difference in netabolic rate may be
related to species differences in susceptibility to the toxic effects of
1,1,2-trichloroethane. More studies of this type could corroborate this
theory or identify other factors that may be responsible for the species
difference in toxicity.

2.9.3 On-going Studies
No on-goi ng studies were |ocated regarding health effects or

t oxi cokinetics in humans or aninmals foll owi ng exposure to 1,1, 2-
trichl oroet hane.
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