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Chromium is widely used in various industries like
tanning, paints, pigments and in welding. The dischar-
ged effluents from these industries have been found to
contain high concentration of this metal specially in
hexavalent form (Cr*®) (Perlumtter and Lieber 1970;
Langard and Norseth 1986; Kumar 1987). Cheremisinoff
and Habib (1972) reported chromium level ranging from
40 (leather industry) to 50,000 ppm (chrome plating) in
the waste water of these industries. Chromium levels
in drinking water in India are usually below 50 ug/L.
However, in a few wells at Kanpur (U.P.) levels of 2 mg/L
or more have been reported (Handa et al. 1985). In a
similar study ground water in Faridabad showed 31 mg/L
chromium. River water in Kanpur has also been reported
to contain less than 50 pg/L and rarely 104-380 ug/L

in areas receiving factory discharges (ITRC 1986). An
Indian standard for Cr has not been formulated so far
and WHO guidelines for drinking water (0.05 ppm) is
taken as permissible limit. Chromium is toxic to skin,
lungs and gastrointestinal tract (WHO 1988). Though
the hexavalent chromium compounds are reduced to the
trivalent form in the biological system, the former
compound shows greater organ toxicigy than the latter
form. It is also reported that Cr*® is taken up and
retained by the placenta and foetus of mice treated
intravenously during early and late gestational days
(Danielsson et al. 1982).

Numerous experiments have shown a time distribution
pattern of trivalent and hexavalent chromium between
maternal and fetal tissue as influenced by state of
gestation (Dencker et al. 1983). Most of this know-
ledge of the hexavalent chromium transfer from dam to
foetus comes from the direct effect of this metal
administered intravenously to rodents. Therefore, the
present study was designed to obtain quantitative
measurement of chromium transfer by the rat and mice
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placenta during ghe entire period of gestational
exposure with Cr*® salt given through drinking water
and to observe any relationship between transfer and
placental and fetal uptake that might exist and also
species differences.

MATERIALS AND METHODS

Industrial Toxicology Research Centre bred healthy
female albino rats (170:20 g body weight, Druckrey
strain) and mice (2535 g body weight, Swiss albino
strain) of proven fertility were mated with normal
males. Their zero day of pregnancy was confirmed by
the presence of sperms in the vagina of rats and by
vaginal plug in mice. The pregnant females were ran-
domly grouped and kept individually in plastic cages
in air-conditioned room with regular 12 hr cycles of
light and darkness. They were provided with pellet
diet (Hind Lever Ltd., India) ad libitum (metal content
of animal feed (ppm dry weight) Cu 10.0, Mn 55.0, Co
5.0, Fe 70.0, Zn 45.0). The pregnant rats were assig-
ned to various treatment schedules as shown in Table
1, from zero day of pregnancy till one day before
delivery. Chromium dosage was selected on the basis
of earlier report (Gross and Heller 1946) which was
maximal non-toxic concentration. Daily water intake
and body weight was recorded throughout the experi-
ment.

Table 1. Treatment schedule for control and experi-
mental groups

Groups Species (treatment)¥
(Numbers)
I (10) Rat (drinking water only)
%%
II (12) Rat (Cr*®**, 500 ppm as K,Cr, 07
through drinking water)
11T (10) Mouse (drinking water only)
%%
v (13) Mouse (Cr+6 , 500 ppm as above)

¥The treatment continued from 0 day of pregnancy till
one day before delivery.

¥¥Daily cr+b intake as calculated by the water intake
was 11.9+0.36 and 3.6x0.65 mg/day/animal for rat and
mice, respectively.

One day before delivery, pregnant females were anaes-
thetized by ether, the uterine horns were removed by

431



caesarian section, and the foetuses along with their
respective placentae were taken out. These were washed
in normal saline, weighed and kept for metal estimation.
One foetus with its placenta was taken from each dam for
metal analysis. Simultaneously, the blood was collected
directly from the heart in heparinised vials and proce-
ssed for metal estimation. Blood, placentae and the
foetuses of six animals from each group were digested

in a mixture of HNO :HClOu (6:1) on a mantle heater. The
residue was dissolvéd with 0.1 N HCl. Total chromium
content in these samples was measured using DC Plasma
Emission Spectrophotometer (Beckman Spectraspan V).
Spiked and blanks samples were also processed and analy-
sed simultaneously.

Differences between various parameters of control and
treated animals were evaluated by using Student's 't!
test. The 5% level of significance was chosen for all
the studies.

RESULTS AND DISCUSSION

The administration of hexavalent chromium (500 ppm)
through drinking water during gestation period signifi-
cantly reduced the body weight gain of rats compared to
their respective controls. Similar treatment in mice
also showed reduced weight gain but it was statistically
insignificant compared to their controls. There was,
however, no significant change in placental or fetal
weight in rats or mice between experimental groups and
controls.

In rats, chromium level increased significantly in the
blood, placenta and foetuses of treated mothers compared
to their respective controls. 1In Cr+® treated mice also,
similar pattern was evident in the blood and placenta
but fetuses registered greater accumulation (1230 per
cent) compared to their respective controls (Table 2).

The concentration ratio of placental and foetal chromium
to blood chromium and of fetal chromium to placental
chromium did not show any significant difference in
treated rats compared to controls but in Cr+6 treated
mice, all these ratios attained significance as compared
with their respective controls (Table 3).

The results of the present investigation in pregnant
rats and mice demonstrate (i) Cr+0® at a 500 ppm dose
given in the drinking water can reach the fetoplacental
unit of both rats and mice, and (ii) species difference
exists in the distribution pattern of Cr+b in the feto-
placental unit of rat and mice.
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Table 2. Chromium contents (pg/g fw) in blood, placenta
and foetuses of control and hexavalent chromium (500
ppm through drinking water) treated rats and mice

Rat Mice

Tissues Control Treated Control Treated
Blood 0.021+% 0.067+ 0.026% 0.06u4x
0.002 0.080% 0.001 0.003%

(219) (146)

Placenta 0.072+ 0.219% 0.096% 0.304%
0.004 0.030% 0.015 0.036%

(304) (233)

Foetuses 0.046% 0.142+ 0.038+ 0.366%
0.008 0.009% 0.003 0.012%

(308) (1230)

Values represent the mean * S.E. of 6 animals.
Statistical significance evaluated by Student's 't!
test.

Values in parentheses represent per cent change vs.
controls.

f.w. = fresh weight; ¥P¢0.001.

Table 3. Chromium concentration ratio in blood, pla-
centa and foetuses of rats and mice exposed to hexava-
lent (500 ppm through drinking water) during gestation

Placental/ Fetal/blood Fetal/placen-
blood chro- chromium tal chromium
mium conc. cone. cone.

Rats

Control 3.35+x0.321 2.06+£0.216 0.625+0.053

Treated 3.07+0.295 2.08+0.105 0.640+£0.068

NS NS NS

Mice

Control 3.54+0.308 1.37+0.098 0.382+0.027

Treated 4.63+0.315 5.54+0.430 1.152+0.095

p<0.05 pg0.001 p¢0.001

Values represent the mean # S.E. of 6 animals.
Statistical significance evaluated by Student's 't!
test.

NS - Not significant.

Earlier reports have shown the transfer of Cr+6 to the

placenta and foetuses of mice and hamsters. Danielsson
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et al. (1982) reported the Cr+6 transfer to the embryos

and foetuses of mice treated at different gestationpal
days. The transfer and embryonic retention of Cr+b was
presumed to produce resorptions in mice (Iijima et al.
1975). Comparative mobilization studies between Cr+3 and
Cr+0 in the mice showed the transfer of Cr*° to the foe-
tuses whereas Cr+3 was reported not to pass from the
placenta to the foetuses (Danielsson et al. 1982).

The above studies were done by administering Cr+6 intra-
venously. In the present study, however, the Crt
administration through the oral route of exposure, which
is natural due to the environmental pollution, has been
shown for the first time, to pass to the fetoplacental
unit.

The present study revealed species variation in the
sense that though an increase was evident in chromium
concentration in the blood and placenta of both rats
and mice, the fetal uptake was significantly greater in
the treated mice. These results indicate a significant
difference in the role of the fetoplacental barrier
between these two species, with Eouse fetoplacental unit
allowing a greater inflow of Cr*® from maternal blood
to the foetuses, whereas in rats, the fetoplacental
barrier restricts the inflow of orally administered
hexavalent chromium.

This type of species variation between rats and mice is
well documented for the metal distribution with other
metals. Kraintz and Talmage (1952) observed an apparent
species varjation between rats and rabbits in distribu-
tion of Cr°! buffered with acetate. Even the nature
and severity of specific embryopathic and teratogenic
lesions for a given metal vary from species to species
(Mottet and Ferm 1983).

It is concluded that Cr+6, when given orally, passes
the fetoplacental unit, however, the distribution
pattern in rats and mice was different indicating the
species variation.
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