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INTRODUCTION

Cadmium 1S considered as a
modern oxic metal and important
i¢vanced 1ndustry as galvanizing
or cathode matenal for mickel -
cacdmium batenes and others.

[r= effect on body weight was
cbserved by some zuthers, but their
results were contradicted as
Schroeder et al. (1963) and Kuni-
moto and Mivura (1986) recorded
sither unsigmuficant or a decrease in
bedy weight gain. On the other
iand Sauler et al. (1976), Sugaw-
ara and Sugawara (1976), Merali
2ad Singhal (1977), Piscator et
al. (1981), Sastry and Subhadra
(15&5) noted significant or nosig-
Luficant increase in weight gain in
tifferent species of animals.

Cadmium toxicity affects cal-
Cham metabolism and consequently
Bhosphorous leading to skeletal
“hanges Nomiyama (1980). A de-
trease in renal phosphorus reab-
lerption and increased calcium uni-
nary loss were discussed by
Nogawa et al. (1975), Scott et al.
(1576), Sakurai et al. (1980), Ng
e al. (1980), Nishiyama and Nak-
amura (1984), Watanabe et al.

(1986) and Kim et al. (1988).

The above reports draw the at-
tention to correlate the body weight
gain as well as bone development
and 1ts associated calcium and
phosphorus levels 1n regard to cad-
mium consumption.

MATLERIAL AND
METHODS

A total of 80 apparently healthy
albino rats ranged from 130-150
gm. of both sexes were kept under
hygenic condition, offered a bal-
anced ration and water ad-libitum
for a period of 15 days for accla-
matization these animals were di-
vided into 4 equal groups. The first
20 rats were kept as control and the
others 3 groups 1, 2 and 3 were
dosed orally through a stomach
tube by 0.143 mg, 0.561 mg and
2.00 mg cadium chloride/kg.B.Wt.
respectively for 8 successive
weeks. The first dose represent the
highest mean of cadmium in water
recorded in Egypt (About Salem
1991), while the second dose

equivalent to !/ the LDg,

(Tanaka et al. 1983) and the third
dose represent the effective dose
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according to kim ot al. (1988).

Animals were kept in metabolic
cages, weighing and collection of
urine samples to evaluate the
growth rate were performed week-
Iy.

At the end of the experimentat-
tion period, animals were sacri-
ficed, blood collected, serum sep-
arated and the femur bone were
isolated from musculature and their
biometrical changes, diameter,
thickness, length and the thickness
at the diaphesis were recorded.

The calcium and phosphorous in
serum, urine and bone were deter-
mined according to Giadler and
King (1972) and Zilversmit and
Dais (1950) respectively.

RESULTS

The effect of different doses of
cadmium on body weight is tabu-
lated in table (1). It was noticed
that there is a decrease in body

al.

weight in comparison to the control

group and in a dose dependend

manner. The mean growth rate was |
37.9%, 36.3% and 20.3% in the re- |
spective dose group in compareson
to the 45.6% of the control group

(Fig. 1).

The effect of cadmium on some.
biometrical parameters of femur
bone and their calcium and phos-
phorus levels are tabulated in table
(2) it was found that the length,
thickness and thickness of diaphe-
sis decrease in a dose dependant
manner while the diameter showed
a decrease in the third group only.
Calcium content of bone showed a

decrease in the three dosed levels
while phosphorous revealed suchi
effect in groups 2 and 3.

Table (3) illustrated the effect of |
cadmium on serum and urine cal-
cium and phosphorus levels. Serum |
calcium concentration decreased i |
the three dosed groups in respect 10
the control gorup. In contrast to its
levels in urine which revealed an

Table (1) : Effect of different doses of cadmium on the body weight (gm) of rats
et different conceatrations during the experimental period (8 weeks). (Mean &

SE)
Weeks post ircatment
Treatment :
Zero 2pd W 4rd W 6th W 8th W ;
|
Conwol | 150.84).79] 168.56:4.2 | 182.9:3.07 | 1922.2.52 | 2195:4.81 .‘
143 mgfkg | 151574017} 174.7:2.55] 178.001.64 | 187.3.11.09 209.164320
B.Wt
0.56 mg/kg |153.0012.55] 172.8311.82) 177.6)2.25 |185.83.2.00 208.60134!
s . L] ] e
2.00::3&; 150.511.82] 156.001.820 161.651.21 | 172.042.24 181.00:3.19
B.WL
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Table (2) : Effect of cadmiom on some parameters of femur bone (length, thick
ness, dinmeter) in relation o their calcium and phoaphorus in albine
rats reciving different concentrations (Meanj 511)

Parameters Phosphorus

Length | Thickness Diameter | Calciom

Treatment mplg

Control | 2.85.0.11 | 0.045:0.003 102761 0.006 | 546 56 28 93 | 255 BB 119 16

. 2 #
|43T g | 2370013 ] 0.05250.004 § 02621001 [471.16L 1887|277 5k)4 2]
[3.Wi

¢ L) e

|-a
056 mg/kg 2.33;0.20 | 0.05050.001 {0.28610.009 262 80138 85112503322 .12

200:1’;&3 2.12:0.03 | 0.04610.002 §0.25410.009 .’.-t:lﬂ.{Hﬂ.H?') 11012417 103
B.WtL

Table (3): Effect of cadmium on serum and urine inorganic phosphorus and
caldum in albino rats.

Serum Urine
Treatment
Inorganic Calcium Inorganic Calcium
Phosphorus mg%| mg%  [Phosphorus mg% mg %
Control 4.1140.54 6.6340.44 48 964225 12.9342.26
143mghg | 4196050 6001035 | 5567175 | 403842.01
B.Wt.
0561 mghg | 4452042 | 48aw057| 6520242 | 65524154
"a
200mghg | 4761054 3.8750.09 |  86.0746.88 83.5740.93
B.Wt

*  Significant at p < 0.05

»y Hi hty-:igniﬁcam at p < 0.01
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increased exeretion. In mean while the phosphorous showed increasced
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levels in both serum and urine in
comparison to the control gorup.

DISCUSSION

The effect of different doses of
cadmium on body weight showed
non-sigmificant decrease in the first
group which represents the highest
mean of cadmium in water in
Egypt as well as the second gorup
which equivalent to 1/; of LDs,
while this decrease was highly sig-
nificant in the third gorup which
represents the effective dose. Such
decrease was previously observed
by (Friberg, et al. 1971, Abe and
Itokawa, 1973 and Frib erg, ct al.
1974) they auributed this reduction
by to the anaemia produced cadium
toxicity, also hypoproteinacmia is
another suggestion noted by
Harper (1975) and supported by
Blood and Handerson (1974).

On the other hand the mean
growth rate in the three dosed
groups showed a decrease in a dose
dependant manner.

This results were previously re-
corded by some authors as Sugaw-
ara and Sugawara (1976); Sauter
et al. (1976); Merali and Singhal
(1977); Piscator et al. (1981) and
Sastry and Subhadra, (1985), in
rats, brook trout, rabbits and teleost
fish and the last author found that
the desease in B.WTt. in fish was as-
sociated with reduction in serum
thyroxin concentration. However
Schroeder et al. (1963) showed
that the growth rate of cadmium
treated animals was increased in
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relation to control and they atrib.
uted that to slow growth rate of the

control.

Effect of cadmium on some
measurements of bone (length,
thickness, diameter) showed a de-
crease in such dimension especial-
ly in the effective dose in compari-
son to control. Such result is
refered to the observed decrease in
growth rate in cadmium treated an-
imals (Sastry and Subhadra

1985).

Concerning the thickness of fe-
mur bope at the diaphesis there
was a significant reduction in gor-
up 1 and highly significant in the 2
and 3 groups. These results seems
to be due to loss of calcium from
bone via serum and urine as func-
tion of cadmium accumularics
(Watenabe, et al. 1986). Such re-
sult was supported by the presest
calcium and phosphorous levels.

Concerning inorganic phosphor-
ous levels they showed nca-
signifcant increase in serum, wle
significant increase was aftend 12
urine in a dose dependent manner.
In contrast calium concentration 12
serum showed non-significant de-
crease in the first group and signil:
icant decrease in both second and
third groups, such condition was
accompanied by increased calcium
excretion in urine regarding the
dose. These results going well with
Nogawa, et al. 1975, Scott, et al
1976, Sakurai, et al. 1980, N
shiyama and Nakamura, 198
and Watanabe et al. 1986.
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Cazlcium decreased level ob-
werved in serum could be sttnbuted
1o the sum of several factors as
czdmmum couse osteomalaca, also
imorease s excreuon level in unne
tirough inhibition of Ca, Na, K
ATPase enzyme, also damage of
mucous membrane of the gastroin-
testinal tract 1n case of cadmium
1oty will share in depreviation
of blood from one of 1ts calcium
sources (Bartik and Piskac, 1980)

While the increased level of phos-
phorous 1n urine was best clanfied
h Nogawa et al. (1975) who de-
clmrcd that renal phosphorous re-
absoption decreased among inhabi-
tants of different pnllulunl arcas in
Japan.

Increasing contamination of the
I;vmg environment in Egypt spe-

12lly with cadmium will result in
hd:rard effect as hypocalcemia, hy-
percalcuria, hypophosphataemia,
I'Eled.lOn in grwoth rate and the bi-
ometrical dimension of bone us the
start of such changes was observed
in the animals administrered the
level recorded in Egypt.

SUMMARY

A rotal of 80 albino rats were divided
into 4 equal groups. The first 20 rats were
kept as control and the other three groups

were dosed orally by 0.143 , 0.561 and,

2.00 mg/kg B.wi. respectively for 8 succi-
sive weeks. The results revealed decrease
in body weght in a dose dependant man-
ner.  Also the length, thickness of femur
and thickness of diaphesis decreased in
the same way while diameter decreased
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occurs in the thard group only Calcium
content of bone showed a decrease in the
three doses levels while phosphorus re-
vealed such effect in gorups (1) and (2).
Calcium revealed a dearease in serum and
increased level in unine meanwhile the
phosphours showed increase in both ser-
um and unne
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