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ABSTRACT Three tetrachlorobenzene (TCB) congeners (1,2,3,4-, 1,2,3,5-, 
and 1,2,4,5-) were administered daily by gavage to pregnant Sprague-Dawley 
rats at levels of 50, 100, or 200 mg/kg from day 6 through day 15 of gestation. 
Mothers were sacrificed on day 21 of ge~ation and the pups removed by 
cesarian section for teratological evaluation. Administration of 1,2,3,4- and 
1,2,3,5-TCB failed to alter maternal body weight, organ weights, hematologi
cal, or the biochemical parameters studied. The highest dose level of 1,2,4,5-
tetrachlorobenzene caused maternal death in nine of ten animals. In addition 

·it induced mixed function oxidases and increased serum cholesterol values at 
50 and 100 mg/kg. There was a decrease in the number of fetuses at ·the 
highest dose levels of 1,2,3,4- and 1,2,3,5-TCB and at the lowest dose level of 
the 1,2,4,5- congener. None of the congeners produced any anomalies. There 
were no treatment-related histopathological changes in either the mothers or 
fetuses. Residues of all three congeners were found in maternal and fetal 
tissues but generally the amounts of the 1,2,4,5- isomer were about 100 times 
higher than the other two. 

Tetrachlorobenzene (TCB) comprises three 
isomers (1,2,3,4, 1,2,3,5, and 1,2,4,5). These 
congeners have been identified as contami
nants in fish of the Great Lakes in North 
America (Konasewich et al., '78 and Veith et 
al., '79). The 1,2,4,5-TCB congener was found 
to be present in adipose tissue of residents in 
Tokyo (Morita et al., '75), but the authors 
were unable to identify the source and route 
ofTCB emission into the environment. In the 
Past, 1,2,4,5-TCB was used mainly in the 
'Y.nthesis of 2,4,5-trichlorophenol and 2,4,5-
tnchlorophenoxyacetic acid. It was sug
~ested that general population exposure re
'Uited from manufacturing, industrial use, 
~rocessing, and disposal (EPA, '80). The pres
~nce of these chemicals in the environment 
tnd their identification in human tissues 
;uggested the need for further experimenta
~Jon to determine the effect ofTCB. 
. ~t present, data are not available on the 
~ ects of TCB during pregnancy. Studies 
were thus undertaken to examine the influ-
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ence of various dosages of the isomers on. 
pregnant rats and their progeny. In addition 
to hematological, histological, biochemical 
and teratological evaluations, the concentra
tion of each of the three TCB isomers was 
determined in selected fetal and maternal 
tissues. 

MATERIALS AND METHODS 
Animal treatment 

Female Sprague-Dawley rats weighing ap
proximately 175 g and proven male sires(300 
gm) were purchased from Charles River 
Breeding Laboratories (Portage, Ml). All an
imals had free access to feed (Purina Rodent 
Laboratory Chow, Toronto, Ontario) and 
water throughout the experimental period. 
Animals were used after a 7-day period of 
acclimatization, after which two females 
were mated with one male. The following 

Received July 14, !982; accepted July 18, 1983. 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ 
9361 



, 
22 S. KACEW ET AL 

morning vaginal smears were carried out on 
each female rat and a positive smear was 
used to indicate the first day of gestation. 

Tetrachlorobenzene congeners (1,2,3,4-, 
1,2,3,5-, and 1,2,4,5-TCB, 98-99'/C pure) pur
chased from Aldrich Chemical Company 
(Milwaukee, WI), were recrystallized from 
95% ethanol and identified as 99.5% pure by 
gas chromatography. Each congener was dis
solved in corn oil and administered by gav
age at dosages of 50, 100, or 200 mg/kg in a 
constant volume of 0.5 ml/100 gm body 
weight of the dam. Corresponding controls 
received an equal volume of the corn oil. The 
starting number of pregnant rats in each 
group was ten. Starting on the sixth day of 
gestation, beginning at 0900 hr, either corn 
oil or a TCB congener was administered daily 
through to the 15th day of gestation. On day 
21 of gestation, the animals were weighed, 
anesthetized with ether, exsanguinated via 
the abdominal aorta, and the pups were re
moved by cesarean section and weighed in
dividually. The dams were then reweighed 
and maternal liver, brain, kidney, perirenal 
fat, spleen, and heart were excised and 
weighed. Animals that died during the ex
periment were autopsied and subjected to 
gross and microscopic pathological exami
nation. 

Hematological evaluation 

At necropsy, the following hematological 
parameters were determined for the dams: 
hemoglobin concentration, hematocrit value, 
erythrocyte count, total and differential 
counts of leucocytes, mean corpuscular vol
ume (MCV), mean corpuscular hemoglobin 
concentration (MCHC), and mean corpuscuJ 
Jar hemoglobin (MCH). 

Biochemical determinations 

Serum from each dam was used to give 
profile to selected parameters for serum 
chemistry analysis using a SMA 12/60 mi
croanalyzer (Technicon, Montreal, Quebec). 
Sodium, potassium, inorganic phosphorus, 
total bilirubin, alkaline phosphatase, glu
tamic oxaloacetic transaminase (GOT), total 
protein, calcium, cholesterol, glucose, uric 
acid, and lactic dehydrogenase (LDH) were 
measured in this fashion. 

Weighed portions from the central lobe of 
the maternal liver were homogenized in 0.15 
M KCl, pH 7.4 (1 gm/2.5 mD. Hepatic homog
enates were centrifuged at 10,000 g for 15 
min at ooc and the supernatant obtained 
was used for enzymatic analysis. Aniline hy
droxylase activity (AH) was determined by 

an automated method based on the pro: 
cedure of Fouts ('63); aminopyrine-N-dS: 
methylase (AP) was determined by an auto. 
mated method based on the procedure of 
Cochin and Axelrod ('59), and protein concen. 
trations were determined by the biuret 
method of Gornall et al ('48) as modified by 
Becking ('73). 

Residue analysis 

At termination of the study, portions ot 
maternal kidney, brain, spleen, heart, liver 
and perirenal fat between 100-400 mg, we~ 
weighed for residue analysis. In addition, a 
fetus from each litter and the entire liver and 
brain of a litter mate were removed for TCB 
residue analysis. All tissues were frozen il:n
mediately in liquid nitrogen and stored at 
-20oC until the day of analysis. The TCB 
congeners were extracted according to a mod
ified method of Hallett et al ('78). Samples of 
tissues were homogenized in 8 ml of a mix
ture of acetonitrile:distilled water (1:1). The 
homogenate obtained was mixed with 4 mi 
of n-hexane, shaken for 30 min, and then 
centrifuged at 1000 g for 15 min at 22°C. An 
aliquot of the n-hexane layer was removed 
and washed with an equal amount of concen
trated H2S04• The resultant solution was 
analyzed using a Hewlett Packard 5830A gas 
chromatograph fitted with a 63Ni electron
capture detector and a glass column (100 x 
6.25 mm O.D.) packed with 4% SE-30 and 6% 
QF-1 on Supelcoport. The gas chromato
graphic conditions were as follows: oven tem
perature, 27 5 oc; detector temperature, 
300°C; carrier gas, nitrogen; flow rate, 48 mil 
min. Recovery ranged from 75-95% depend
ing upon the isomer and the detection limit 
was 0.05 ppm. Retention times for 1,2,3,4-, 
1,2,3,5-, and 1,2,4,5-TCB were 4.80, 3.81, and 
3.80, respectively. 

Teratological evaluation 

At necropsy all fetuses were examined 
grossly for birth defects. Only live fetuses, 
however, were counted and evaluated for ter
ata. Approximately two-thirds of the fetuses 
from each litter were processed for skeleton 
examination while the remainder were fixed 
in Bouin's fluid for visceral examination. The 
visceral anomalies were searched for by dis
secting and razor sectioning the fetuses; the, 
skeleton anomalies by stereoscopic exam-: 
ination. 

~ 

Histopathology 

The histological procedure used to examine·. 
the maternal heart, brain, pituitary, eye,· 
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thyroid, parathyroid, trachea, bronchi, lung, 
thymus, stomach, small and large intestine, 
pancreas, liver, kidney, spleen, adrenal, skel
etal muscle, peripheral nerve, skin, bone 
marrow, ovary, uterus, and bladder has been 
previously described (Villeneuve et al, '79). 
In addition, entire fetuses were embedded in 
paraffin, serial sectioned, stained with he
matoxylin and eosin, and examined micro
scopically. 

Statistical analysis 

The data of each parameter in this study 
were subjected to a simple one-way analysis 
of variance. When significant differences (p 
::;; 0.05) were indicated, the data were sub
jected to Duncan's Multiple Range Test(SPSS 
version 8.1) in order to determine the groups 
that were significantly different. 

RESULTS 

Mortality and clinical symptoms were lim
ited to pregnant rats that received 200 mg/ 
kg of 1,2,4,5-TCB; 9 of these 10 animals died 
prior to day 21 of gestation. The mean time 
of death for these dams occurred about 6.5 
days after the start of dosing. At necropsy 
these animals had signs of severe alimentary 
toxemia with uterine vascular hemorrhages. 
Hemorrhages were also present in the lumen 
of the small intestine and thoracic cavities. 
The cause of death was attributed to circula
tory collapse. In the other groups of animals 
there were no significant differences in body 
weight or body weight gain. No marked dif
ference was noted in the absolute weight of 
maternal brain, heart, kidney, liver, and 
spleen, or in their relative weight as a per
centage of the post-cesarian body weight. 

The values for the hematological parame
ters determined were within the normal 
ranges established for the pregnant Spra
gue-Dawley rat in our own laboratories 
fhemoglobin, 10.6 ± 0.8 gm/100 ml; hemato
crit, 31.4 ± 2.7%; erythrocyte count, 5.7 ± 
0.~ X 106/mm3; leucocyte count, 5.8 ± 1.3 x 
10 /mm3; MCH, 18.6 ± 0.9 ~tg; MCV, 55.3 ± 
2.5 ~tm3; MCHC, 33.6 ± 0.5%; and platelets, 
12.7 ± 2.1). 

_Statistical analysis did not reveal any sig
nificant differences in leucocyte differential 
counts between treatment and control groups 
although there was a trend towards greater 
numbers of eosinophils in all TCB-treated 
groups. As shown in Table 1, treatment with 
each of the three TCB congeners at each con
~ntration tended to lower the level of plate
ets and in the case of200 mg/kg 1,2,3,4-TCB 

the decrease in platelet count was significant. 

Data in Table 1 also indicate the effects of 
the various dosages of the three TCB conge
ners on selected biochemical parameters. Ir
respective of the TCB isomer administered, 
no significant differences were found be
tween control and treated groups in serum 
alkaline phosphatase, uric acid, LDH, total 
protein, glucose, sodium, potassium, calcium, 
inorganic phosphorus, bilirubin, GOT, and 
hence the results were not included in Table 
1. Although no marked change was noted in 
serum cholesterol for dams given either 
1,2,3,4- or 1,2,3,5-TCB, a significant increase 
occurred in the 50 and 100 mg/kg of 1,2,4,5-
TCB groups. A similar increase in AH activ
ity was found in the hepatic supernate from 
dams administered 50 or 100 mg/kg 1,2,4,5-
TCB. While both dosages of 1,2,4,5-TCB 
tended to elevate liver AP activity, the in
crease was statistically significant only in 
the case of the lower dose. In all treatment 
~ups the protein concentration in the liver 
remained insignificantly different from the 
control groups. 

The maternal TCB tissue residue data are 
presented in Table 2. TCB isomers were iden
tified in the control tissues as well as in all 
maternal organs examined. Levels of 1,2,3,4-
and 1,2,3,5-TCB were similar for each tissue. 
The 1,2,4,5-TCB isomer was identified to a 
far greater extent than the two other conge
ners. In contrast to 1,2,3,4- or 1,2,3,5-TCB, 
the presence of 1,2,4,5-TCB was dose-related 
with the highest levels present in all tissues 
of the dam given 200 mg/kg compound. Irre
spective of the dose of 1,2,4,5-TCB adminis
tered the greatest concentration of the isomer 
occurred in perirenal fat. 

Data in Table 3 illustrates the TCB residue 
levels in the liver, brain, and whole body of 
the fetus. In general, treatment with 1,2,3,4-
or 1,2,3,5-TCB did not result in any signifi
cant increase of these isomers in the samples 
analyzed. As in the case of maternal tissues, 
fetuses of dams receiving 1,2,4,5-TCB had 
the highest amounts ofTCB. The appearance 
of 1,2,4,5-TCB, in general, occurred in a dose
dependent manner with the liver having the 
highest concentration followed by the brain. 
Amounts in the whole fetus also illustrated 
dose-dependency. 

Results in Table 4 indicate that while the 
50 and 100 mg/kg dosages of 1,2,3,4-TCB did 
not alter the litter size, a significant decrease 
in the mean number of live fetuses per litter 
did occur in dams given the 200 mg/kg dose. 
Similarly, only the 200 mg/kg treatment of 
1,2,3,5-TCB was found to reduce the number 
of live fetuses whereas the lower dosages of 
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TABLE I. Effect oftetrachlorobenzene isomers on selected hematological and biochemical parameters 1 

Dose Platelets Serum cholesterol LiverAH Liver AP Treatment2 (mg/kg) N (x 106/mm3) (mg/100 ml) (l'moles/hr/mg protein) (JLmoles/hrimg protein) 
Control 0 8 13.5 ± 1.6 (8) 82 ± 9(7) 11.9 ± 3.8(3) 16.2 ± 2.9(3) 
1,2,3,4-TCB 50 8 12.9 ± 1.8 (8) 88 ± 10(8) 13.8 ± 1.9(4) 16.7 ± 2.5(4) 

100 8 12.8 ± 3.0 (8) 78 ± 12(7) 12.5 ± 2.4(6) 16.7 ± 4.6(6) 
200 5 10.0 ± 1.0 (5)3 97 ± 18(5) 15.9 ± 1. 7(5) 20.5 ± 5.()(5) 

1,2,3,5-TCB 50 10 11.9 ± 1.9(10) 90 ± 8(8) 14.0 ± 2.9(9) 20.1 ± 5.1(9) 
100 7 11.5 ± 1.1 (7) 88 ± 12(7) 14.2 ± 2.1(7) 18.6 ± 2.5(7) 
200 6 11.3 ± 1.4 (6) 83 ± 9(6) 15.2 ± 3.()(6) 18.7 ± 2.4(6) 

1,2,4,5-TCB 50 8 10.8 ± 1.1 (8) 105 ± 19(7)3 19.9 ± 6.4<7r 26.5 ± 7.7(7)3 
100 7 11.7 ± 2.1 (7) 103 ± 2()(7)3 19.9 ± 6.()(7)3 24.7 ± 9.317) 
200 I 10.8 ND 32.6 47.3 

'Values represent mean ± SD of the number of animals indicated in parentheses. Pregnant Sprague-Dawley rats were administered PO daily either 50, 100, or 200 mg/kg of 1,2,3,4-
TCB, 1,2,3,5-TCB, or 1,2,4,5-TCB in corn oil from days 6 through 15 of gestation and killed on day 21 of gestation. Data for 200 mg/kg 1,2,4,5-TCB is from one rat that survived and 
is presented as a point of information. ND, not determined; N, number of pregnant rats. 

!'-:) 

*"' 

2Di1Terences between sample size (in bracket) and group size (Nl is due to lost samples. 
"Statistically significant difference when compared with the values of controls (p < 0.05). r;n 

~ 
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TABLE 2. Tetrachlorobenzene residues in tissues of adult female rats 1 

Dose Concentration of chemical (ppm, !'gig) 
Treatment (mg/kg) Kidney Brain Peri renal fat Heart Liver 
Control 
(Corn oil) 0 0.16 ± 0.21 (8) 0.12 ± 0.11 (8) 2.88 ± 2.37 (8) 0.12 ± 0.08 (8) 0.17 ± 0.21 (8) 1,2,3,4-TCB 50 0.51 ± 0.22 (7) 0.44 ± 0.18 (8) 16.0 ± 5.7 (8) 0.40 ± 0.17 (8) 0.56 ± 0.24 (8) 

100 0.59 ± 0.37 (7) 0.41 ± 0.15 (8) 15.2 ± 6.3 (8) 0.40 ± 0.16 (8) 0.54 ± 0.21 (8) 
200 0.59 ± 0.37 (5) 0.28 ± 0.09 (5) 11.3 ± 3.1 (5) 0.28 ± 0,07 (5) 0.35 ± 0.12 (5) 

1,2,3,5-TCB 50 0.30 ± 0.13(10) 0.36 ± 0.23(10) 17.0 ± 9.7 (10) 0.28 ± 0.15(10) 0.45 ± 0.25(10) 
100 0.33 ± 0.22 (7) 0.36 ± 0.27 (7) 14.2 ± 4.3 (7) 0.28 ± 0.23 (6) 0.42 ± 0.34 (7) 
200 0.51 ± 0.64 (6) 0.71 ± 0.81 (6) 56.3 ± 49.5 (6) 0.51 ± 0.70 (6) 0.78 ± 1.11 (6) 

1,2,4,5-TCB 50 39.1 ± 13.6 (8) 32.2 ± 9.8 (8) 1128.4 ± 375.1 (8) 30.0 ± 9.2 (8) 32.8 ± 4.6 (8) 
100 51.1 ± 22.1 (7) 52.0 ± 13.5 (7) 2219.3 ± 368.9 (7) 48.8 ± 9.6 (7) 63.5 ± 14.7 (7) 
200 64.7 (1) 76.0 (1) 3312.4 (I) 71.0 (1) 88.9 (1) 

'Values repre•ent mean 1 Sl> of the number of animals indicated in parentheses. For experimental details, see footnote to Table I. 

··-~,-··L>i.l'):~ • ~.,,_·.:•4'F ·'•· 

Spleen 

0.09 ± 0.10 (8) 
0.33 ± 0.18 (8) 
0.34 ± 0.20 (8) 
0.16 ± 0.06 (5) 

0.17 ± 0.08(10) 
0.25 ± 0.27 (7) 
0.45 ± 0.54 (6) 

23.6 ± 5.3 (8) 
50.5 ± 41.4 (7) 
42.1 (1) 

., 

~ 
~ ..., 
> 
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TABLE 3. Residual levels of tetrachlorobenzene isomers found in fetal tissues and whole body1 

Level of Chemical 
Dose Liver Brain Whole body 

Treatment (mg/kg) (ppm, J.Lg/ml) (ppm, J.Lg/ml) (totaiJ.Lg) 

Control 
(Corn oil) 0 0.14 ± 0.11 (7) 0.09 ± 0.08 (8) 0.17 ± 0.10(7) 

1,2,3,4-TCB 50 0.26 ± 0.14 (8) 0.22 ± 0.27 (8) 1.0 ± 0.3 (8) 
100 0.27 ± 0.10 (8) 0.14 ± 0.08 (8) 1.1 ± 0.5 (8) 
200 0.12 ± 0.04 (5) 0.18 ± 0.21 (5) 0.7 ± 0.3 (4) 

1,2,3,5-TCB 50 0.14 ± 0.07(10) 0.05 ± 0.02(10) 0.6 ± 0.2(10) 
100 0.13 ± 0.13 (7) 0.07 ± 0.06 (7) 0.71 ± 0.5 (7) 
200 0.13 ± 0.10 (5) 0.16:!: 0.28 (6) 1.5 ± 2.0 (5) 

1,2,4,5-TCB 50 23.4 ± 15.3 (8) 16.4 ± 14.90 (7) 70.8 ± 30.1 (7) 
100 36.8 ± 21.3 (6) 17.6 ± 7.3 (7) 108.8 ± 28.9 (7) 
200 42.8 (1) 26.9 (1) 154.0 (1) 

'Values represent the mean ~ SO of the number of animals indicated in parentheses. For experimental detail see footnote to 
Table 1. 

f 

TABLE 4. Effect of various tetrachlorobenzene congeners on the number of live fetuses and body weight1 

Number of 
fetuses Number of Average pup Maternal weight 

Treatment Dose per dam resorptions weight(gm) gain(gm) 

Control 
<Corn oil) 0 14.0 ± 4.2 (8) 0.6 ± 0.9 (8) 5.3 ± 0.2 (8) 49 ± 19 (8) 

1,2,3,4-TCB 50 12.6 ± 2.6 (8) 1.0 ± 1.1 (8) 5.5 ± 0.2 (8) 56± 18 (8) 
100 13.8 ± 1.2 (8) 0.4 ± 0.5 (8) 5.3 ± 0.5 (8) 40 ± 17 (8) 
200 9.6 ± 3.8 (5f 2.4 ± 2.5 (5) 5.3 ± 0.3 (5) 52± 28 (5) 

1,2,3,5-TCB 50 14.2 ± 2.5(10) 1.2 ± 1.8(10) 5.1 ± 0.4(10) 38 ± 7(10) 
100 14.7 ± 2.0 (7) 0.3 ± 0.8 (7) 5.3 ± 0.2 (7) 42 ± 14 (7) 
200 9.7 ± 4.2 (6f 1.2 ± 1.2 (6) 5.2 ± 0.7 (6) 34 ± 15 (6) 

1,2,4,5-TCB 50 8.3 ± 5.5 (8f 2.1 ± 1.5 (8) 5.1 ± 1.0 (6) 41 ± 27 (8) 
100 13.5 ± 2.1 (7) 1.7 ± 1.0 (7) 4.6 ± 1.1 (7) 31 ± 33 (7) 
200 12.0 1.0 (1) 5.2 37 

; Values. represent mean ± SO of the number of mothers shown in parentheses. For experimental detail, see footnote to Table l. 
Statistically significant difference when compared with the values of control (p < 0.05). 

this isomer were without a marked affect. 
Although the 50 mg/kg amount of 1,2,4,5-
rcB significantly decreased the mean num
ber of fetuses, this effect was not observed at 
100 mg!kg or in the one surviving litter at 
200 mg/kg. The number of resorptions was 
not increased by treatment although there 
w.as a trend toward a higher number in the 
htghest dose group receiving 1,2,3,4-TCB. Ir
respective of the treatment regimen, average 
PUp weight and maternal weight gain were 
not significantly different from control 
values. 

Evaluation of the pups for anomalies re
vealed that the chemicals were without any 

marked effect. Only one pup obtained from 
the 200 mg!kg group receiving 1,2,3,5-TCB 
had a birth defect. It was observed at ne
cropsy to have a subcutaneous edema around 
the head and neck and had a gastrochisis. A 
talipes was present in the left hind limb that 
was vividly evident in the skeleton prepara
tion. The ribs on the right side were also 
extensively fused. The predominant findings 
in all other pups were a minor delayed osteo
genesis in the cranium, sternebrae, small pup 
size, and presence of a 14th rib (Table 5). 

Histopathological changes in the pregnant 
females were few and not considered to be 
significant. Fetal histopathological changes 
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TABLES. data for dams treated with tetrachlorobenzene isomers 

Visceral Skeleton 

Treatment Dose Pups Pups 
!mg/kg) examined Observations examined Observations 

Control 0 27 62 sternum (4/4), 14th rib (1/1) 

1,2,3,4-TCB 50 24 small pup (111)1 53 sternum (4/3) 
100 28 small pup (1/ll 58 sternum (6/3), 14th rib (2/2) 
200 9 small pup (llll 25 14th rib (1/1) 

1,2,3,5-TCB 50 35 77 small pups (2/2), sternum (8/5) 
100 25 small pup (111), 58 14th rib (3/3), cranium (2/1) ' 
200 10 hydronephrosis (1/1) 30 small pup (1/1), sternum (1/1), 

14th nb (3/2) . 
small pup (1/1), sternum (3/2), 
14th rib (1/1), wavy rib (1/1), 
talipes (1/1) 

1,2,3,5-TCB 50 10 small pup (3/1 l 32 small pup (7/2), sternum (7/3)j 
100 25 small pup (4/1) 50 14th rib (3/3), cranium (3/3) 'i 
200 3 hydronephrosis (111) 6 small pup (8/3), sternum (5/I),j; 

14th rib (2/2), wavy ribs (1/1), ,• 
cranium (1/1) ' 

1 Number of pups showing efTectJnumber of litters affected. For experimental detail, see footnote to Table I. 

were considered to be incidental in nature 
and not dose-dependent. These were hemato
poietic findings in the liver and bone marrow 
and consisted of dyserythropoesis character
ized by multinucleated red cell precursors in 
which the nuclei had marked anisokaryosis. 
These changes occurred predominantly in 
marrow and in liver and to a lesser extent in 
the spleen and other tissues where extrame
dullary hematopoiesis was found. Hepatic 
changes also consisted of a mild reduction in 
perinuclear clear cytoplasm, possibly as a re
sult of a decrease in lipid and glycogen. 

DISCUSSION 
I 

At present little data are available on the 
effects of TCB isomers on mammalian repro
ductive function. In this study, treatment of 
pregnant rats with three different dosages of 
1,2,3,4- and 1,2,3,5-TCB produced no dose
related changes in serum or hematological 
parameters. However, the finding that the 
number of fetuses were reduced in dams re
ceiving a 200 mg/kg dose of these two conge
ners indicates that the fetus may be more 
susceptible than the dam. In a recent study, 
Braun et al ('78) found that administration 
of 1,2,4,5-TCB for 2 years to beagle dogs ele
vated serum alkaline phosphatase and total 
bilirubin, but was accompanied by no marked 
change in GOT, glucose, and blood urea ni
trogen. In the present study, treatment with 

50 or 100 mg/kg of 1,2,4,5-TCB failed to alter 
serum chemistry parameters markedly ex
cept to produce a 25% increase in cholesterol 
levels. As suggested by Braun et al ('78), the 
observed increase in serum cholesterol may 
be an indication of slight impairment ofliver 
function in dogs; our histopathological obser
vations did not reveal any cellular changes. 
Of the three congeners tested in this study, 
1,2,4,5-TCB was the most toxic as evidenced 
by the death of nine out of ten dams given 
the 200 mg!kg dose. Similarly, the 1,2,4,5-
TCB isomer appeared more fetotoxic in com
parison to the other two congeners as re
flected by the finding that only 50 mg/kg 
treatment reduced the mean number of live 
fetuses while 200 mg/kg of 1,2,3,4- and 
1,2,3,5-TCB was needed to induce a similar 
effect. Although a decrease in the number of 
fetuses was observed at 50 mg/kg of the 
1,2,4,5 congener, a similar effect was not ob
served at 100 mg/kg. This is difficult to ex
plain since tissue analysis confirmed the 
levels of 1,2,4,5-TCB were greater in the 100 
mg/kg group. 

A variety of chemicals are known to induce 
hepatic microsomal drug-metabolizing en
zymes (Conney, '67). Among various chlori< 
nated benzenes examined, Ariyoshi et aJ'I 
('75a) found that daily, oral administration of~ 
250 mg!kg 1,2,4,5-TCB for 3 days increased~' 
the activities of AH and AP in the livers of 
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female Wistar rats. In a subsequent study, 
Ariyoshi et al ('75b) found that treatment 
with 250 mg/kg/day for 3 days with 1,2,3,4-
and 1,2,3,5-TCB as well as 1,2,4,5-TCB ele
vated hepatic AP activity, but not AH activ
ity. In view of the fact that 1,2,4,5-TCB 
increased hepatic AH activity in one study 
(Ariyoshi et al, '75a) yet failed to affect en
zymic activity subsequently (Ariyoshi et al, 
'75b) indicates that further investigations are 
needed to determine the influence of TCB 
isomers on microsomal enzymes. In our ex
periment only the 1,2,4,5-TCB congener in
duced liver AH and AP in pregnant rats. Our 
data support the view that stimulation of 
hepatic microsomal drug degradation is re
lated to the chemical structure of TCB and 
not the total number of chlorine atoms as 
suggested by Ariyoshi et al ('75a). 

Tissue analysis revealed the presence of all 
three TCB isomers in maternal kidney, brain, 
perirenal fat, heart, liver, and spleen; how
ever, only 1,2,4,5-TCB was observed to be 
present in a dose-dependent manner and in 
greater quantities. The presence of TCB iso
mers in the control samples may be due to 
environmental contamination or volatiliza
!ion ofthe test compound. Irrespective of the 
1somer studied, the highest TCB concentra
tion was always present in perirenal fat. As 
in the case of dams, fetuses of mothers ad
ministered various TCB congeners possessed 
1,2,4,5-TCB to the greatest extent. The resi
due profile for 1,2,4,5-TCB in both mothers 
and fetuses closely resembled the profile ob
tained with hexachlorobenzene (Villeneuve 
and Hierlihy, '75) and in general, levels, de
pending on the tissue and dose, were the 
same or as much as ten times higher than 
those reported for pentachlorobenzene (Vil
leneuve and Khera, '75). It was concluded 
from the data of both the visceral and skele
~n examinations that no teratological poten
!1al was evident for the tetrachlorobenzene 
ISOmers used in this study. Furthermore, of 
the three congeners tested, 1,2,4,5-TCB leads 
to greater toxicity and permeability across 
t~e placenta as well as a greater presence in 
tJssue, most likely because of the chlorine 
positioning. 
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