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ABSTRACT

One hundred Sasso chicks aging 2 week old and average weight 120 gm body were evenly
distributed into four equal groups.1™ group was fed on a basal diet free from cadmium and zinc and kept
as negative control, 2, 3™ and 4" groups received 50 mg / kg ration cadmium chloride, 40 mg /kg ration
zinc sulphate and 50mg / kg ration cadmium chlonde plus 40 mg / kg ration zinc sulphate in diet
respectively for 30 successive day. After then all chicks received tape water for 75day as clearance
period. Five chicks from each group were weighted individually and consumed diets were recorded where
the weight gain and feed conversion rate was calculated at 1%, 25", 50™and 75™day post supplementation
chicks were these sacrificed and blood samples were collected in centrifuge tube to obtain clear serum for
determination some biochemical analysis. Specimens were taken from liver ,kidneys, heart and spleen
from scarified chicks and fixed in 10% formalin buffer for histopathological examination

Cadmium chloride induce significant decrease in body weightweight gain.total protein,
albumin,globulin, calcium, inorganic phosphorus, sodium,potassium, magnesium and significant
elevation in feed conversion rate, AST, ALT, alkaline phosphatase, uric acid and creatinine at 1* 25"
and 50" day post administration.

Sasso chickens received zinc showed significant an increase in body weight gain, serum total protein,
albumin and globulin concentrations and significant decrease in feed conversion rate at of 1% 25" and
50" day post supplementation. Liver enzymes activities{ALT,AST and alkaline phosphates), urea,
creatinine, serum calcium , phosphorus, sodium, potassium and magnesium were in significantly elevated
at 1", 25" and 50™ day post administration.

Grossly, G2 Sasso chicks showed sever congestion in the internal organs specially liver and kidneys .

Microscopically hepatocytes and renal epithelium of chickens G2,showing focal area of coagulative
necrosis at the 1* day of clearance period. Spleen in G2 showing thickned capsule beside sever lymphoid
depletion in white pulpes mild pericarditis and focal leukocytic aggregation among the degenerated
musculature. The kidney of G4 at the 1* third of clearance period of showing mild degenerative change in
the epithelium

Zinc prevent the adverse effect of cadmium on body weight.feed conversion rate, biochemical
parameters and pathological lesion.

INTRODUCTION In recent years, cadmium poses a potential
environmental hazard due to increases in its
industrial use (2). It was reported that the
maximum tolerable dietary cadmium level for
domestic animals is 0.5ppm.Dietary
concentrations of 1ppm results in undesirable
effects while 5 ppm cause adverse health
effects (3). Gastrointestinal absorption of
cadmium is affected by the type of diet and
nutritional status (4). Absorption of ingested

Cadmiom is a heavy metal that is widely
distributed in the environment and is present in
trace levels in sea water and in a broad range
of animal and plant species. Relatively large
quantities of cadmium are found in
commercial phosphate fertilizer, thus the
increases in soil and plant cadmium contents
may lead to increases in dietary cadmium (7).
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cadmium is only about 5% and when absorbed
it accumulate first in the liver and then in the
kidney (5) where its half-life is about 20-30
years (3). The high dietary levels of cadmium
results in suppressed feed intake and weight
gain, reduction in bone mineralization and
anaemia (6).It was suggested that low levels of

cadmium stimulates immunity while high
levels suppresses immunity (7) . The
biochemical alteration occur prior to

morphological changes in the organs and the
changes in certain enzyme levels in
extracellular fluids may reflect the extent of
cadmium induced damage in target organs (8).

Zinc is an essential nutrient for animals
produced a deficiency symptoms due to lack
of zinc in the diet of rais has been reported (9).
Zinc deficiency in animals is characterized by
growth inhibition and decreased food intake
and it is now recognized as a problem among
sheep and cattle in some areas of the world
(10). Zinc is a consttuent of numerous
metalloenzyme, ribonuclease and DNA
polymeras. Zinc activates some enzymes and
plays a role in the configuration of DNA and
RMNA (11). The biochemical functions of zinc
are related to the functions of the enzymes of
which it is a constituent. Zinc is required for
normal protein synthesis and metabolism and
is a component of insulin so it participate in
carbohydrate metabolism (12).

The objective of this study was to elucidate
the effect of cadmium chloride and zinc
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biochemical parameters as well as
histopathological study in Sasso chickes.

MATERIALS AND METHODS
Chickens

A total of 100, Sasso chickens two week-
old and weighting 120 gm were used in this
study.

Ration

It was obtained from Cairo Poultry
Company and used during our study

Experimental design

Sasso chickens were used in this trial and
kept in wire floor batteries under hygienic
measures.Chickens were evenly distributed in
four groups 25 chicks each.1™ group was fed a
basal diet and kept as control group,2™ and 3™
groups were received 50 mg/kg cadmium
chloride and 40 mg/kg ration zinc sulphate in
diet respectively for 30 day,4" group received
50 mg/kg cdmium chloride plus 40mg/kg zinc
sulphate added to the basal diet for 30 day.
After then all chickens received tape water for
75 day as clearance period. Five chicks from
each group were weighted individually and the
consumed diets were recorded where the
weight gain and feed conversion rate was
calculated at the end of 1%,25"50"and 75"
day post supplementation these chicks were
sacrificed and blood sample were collected in
centrifuge tube to obtain clear serum for

; : i determination of some  biochemical
sulphate alone or in cnrr!bmaimn on growth parameters.
performance, egg production and some serum
Table 1. Experimental design
Group | No. Treatment, dose Time of Clearance
and rout of medication medication period
Gl 25 Basal Diet Without Any Treatment e B
G2 25 Cdmium Chloride 50mg/Kg Ration
g5 | 25 Zinc sulphate 40 mg/kg ration
G4 25 | 50 mg/kg cdmium chloride plus 40 mg/kg zinc 30 day 75 day
sulphate were added to the ration
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Biochemical parameters

Serum were used for determination of
aminotransferases(AST-ALT) (13) alkaline
phosphatase (I4) ,total protein (15), albumin
(16), (globulin was calculated as difference
between total protein and albumin) , serum
urea (17) creatinine (I8)serum calciuvum (19)

inorganic  phosphorus  (20) sodium and
potassium (21) and magnisum (22).
Histopathological study

Specimens were collected from liver,

kidneys, heart and spleen then fixed in 10%
neutral formalin and embedded in parafhin.
Sections of 5 microns thickness were prepared,
stained by haematoxylin and eosin and
examined microscopically (23).

Statistical analysis
The obtained data were
statistically analysed (24).

tabulated and

RESULTS
Body weight, feed conversion rate and egg
production
Sasso  chickens  supplemented  with

cadmium chloride displayed a significant
lowering in body weight ,weight gain and
significant increase in feed conversion rate
at1* 25" and 50" day post treatment.Zinc
sulphate (40 mg / kg ration) showed a
significant increase in body weight,weight
gzain and significant decrease in feed
conversion rate, Zinc sulphate plus cadmium
chloride induce insignificant effect in body
weight gain and feed conversion ratio at
135" and 75" day post treatment Tables 1.

Protein profile

Results in Table 2. showed a significant
decrease in serum total proteins, albumin and
globulin at 1" ,25™and 50" day post
application of cadmium chloride to Sasso
chickens. Meanwhile, a significant increase in
serum total proteins albumin and globulin at
same period post application of zinc sulphate
was recoded. The toxic effect induced by the
use of cadmium was amiliorated by the use of
zinc sulphate and induce insignificant effect in
protein profile at the end of 1%,25" and 50"
day post treatment.
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Biochemical studies

Cadmium chloride (50mg/kg ration) yield
significant increase in the liver enzyemes
(AST-ALT) alkaline phosphatase,urea and
creatinine at the end of 125" and 50" day
post supplementation to Sasso chickens when
compared with unmedicated chickens,
Meanwhile zinc sulphate either alone or in
combination with Cadmium chloride produced
insignificant effect on liver enzymes or kidney
function at 1%, 25" and 50™day post treatment
when compared with the unmedicated group
(Table 3).

Mineral

The present work revealed that cadmium
chloride at concentration of 50mg / kg ration
induced significant decrease in serum calcium,
phosphorus, sodium, potassium and magnisum
levels. Zinc sulphate alone or in combination
with cadminm chloride showed non significant
increase in serum calcium, phosphorus
sodium, potassium and magnisum levels 1
25" and 50" day post treatment.

Histopathological results

Grossly, severe lesions were present in G2
Sasso chickens of G2Z2. Showing sever
congestion of the internal organs specially
liver and kidneys, Meanwhile mild congestion
in the internal organs of G4 occurred in
clearance period .

Microscopically Liver of Sasso chickens
G2,showing focal area of coagulative
necrosis, edema and heterophilic infiltration
(Figure 1) at the 1™ day of clearance period .
Hepatic tissue undergo leukocytic infiltration
and edema (Figure 2). The renal epithelivm
showed coagulative necrosis and leukocytic
infiltration (Figure 3). Beside heterophilic
infiltration. Spleen in G2 showing thickned
capsule and severe lymphoid depletion in
white pulpes (Figure 4). Mild pericarditis and
focal leukocytic aggregation among the
degenerated musculature were showing in
heart tissue of G2 (Figure 3). The kidney of
G4 at the 1* third of clearance period showing
mild degenerative change in the epithelium
(Figure 6).
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Table 1. Effect of cadmium chloride and zine sulphate on body weight gain(B.W.G,j. Feed consumption
(F.C.).feed conversion rate(F.C.R.)in Sasso chicks at 1%,35" and 75" post supplementation to

ration.{ n=5)
Body weight
Ist days 35th_day 75th day
Sipops E‘éﬂ BWG | Fcem | FC. | -Bwe. | Feegw | FC. Bg::? FC.gm-| FC.
Gm/layer { layer R. gm Mayer layer E. layer { layer R
92.01 147.41 312.67 1498 48 31204 1768.7 403] .62
Group] - * * 212 * * 2.08 + + 2.28
152 2,25 3.63 3.93 4.83 b E] 493
B9.59 134.24 303.49 1443.74 30519 17245 3984 B6
Group2 - * + 226 * % 2.11 % % 231
1.29 2. 12 261" 4 T2xex 4 53%= 5.82% 5.83%*
90.49 162.12 32253 1512.63 323 1795 4052 64
Group3 * + = 1.99 + * 207 % * .25
1,25 P 2.61** FO5ee= 4. 71** L b b 52
| 9183 146.61 31504 1493 95 3108 1765.9 39040 04
Groupd | = + x 2.14 x x 2.08 = + 2.26
| 52 1.94 4,89 4 82 4.73 5.79 4.92

. signiﬁcnﬁ[ atP<=005 ™** significantat P<0.01 *** significant at P < 0.001

Table 2. Effect of cadmium chloride and zinc sulphate on proteinogram in Sasso chickens

G2 G3 G4

P Gl =
] 2 days"zj"‘ day[50™ day|75™ day|1 ™ days[25™ day|50™® day{75" day|1l ™ days[25™ day|50™ day F‘;i 3
Torotein | 315 | 216 | 243 | 261 | 290 | 476 | 432 | 384 | 362 | 33 | 329 | 3.07 | 3.1

[p:]_."g]l_:-l s = + +* b = + +* + + * * + +*
g 0.16 |0.13%*=) 0.20** | 0.18* | 0.05 | 0.21** | 0.29%**| 0.22* | 0.25 (.49 042 0.27 0.23
Albu 1.58 1.21 1.37 1.43 1.53 2.04 2.00 1.83 1.76 1.63 1.57 1.55 1.50
{ I'-|d'|;:lﬂ * 2= - - o - - - 4 - - *> - - - - - - -
i 019 | 0.10* | 023 | 027 | 021 | 005t | 004* | 008 | 012 | 014 | 017 | 015 | 012
obatin | 160 | 095 | 106 [ 118 [ 137 [ 272 | 232 | 201 | 18 | 170 | 172 | 162 | L6

& 5 d:] a5 - + + + * - - - - - - +
& | 015 | 0.12** | 0.06** | 0.09* | 0.1 [019** |o.12*+| 011* | 045 | 014 | 015 | 013 | 011
AN | 099 1.27 1.29 1.2 1.12 0.75 0.86 0.91 0.95 0.96 0.91 0.96 0.93

: * * e o] = * * - - * b o * e *
U o6 | 0.09* [007*= | 006+ | 009 | 015 | 008 | 007 | 006 | 014 | 009 | 00 | 012

*significamt at P <005 ** significamtat P< 0.01  *** sigmificant at P < 0.001

Table 3. Effect of cadmium chloride and zinc sulphate on liver and kidney function in Sasso chickens

th Lo mGj th th iR e
' 1 G ] ] 1
gl R d]a}ls i:y 50™ day | 75" day d}ays i:]r :j;gy ?f’l}f i day; i:}, 50" day |75" day
AST 417 5374 | 5074 | 4813 | 4593 | 4273 | 4393 | 4227 | 4200 | 445 427 42.01 40.68
(UL = = - = - - = E o - - o x - - -
1.76| 2.31** | 2.06**| 141* 1.42 1.73 294 | 254 | 1.85 2.82 3.83 2.95 3,38
ALT 2043 3900 | 3517 | 3382 3196 | 30,72 | 3053|3195 303 338 | 3195 3296 28.84
(Uﬂ-] x x E = - - - x =+ x x x - - *
1.36] 2.03**| 1.B4* | 1.05* 1.03 1.50 | 092 ] 1.29 | 1.53 2.53 272 3.18 349
AIK Fh. 1121} 1463 | 1448 | 13.49 1238 | 1169 | 120511107 115 12.8 128 12.04 11.64
qlL"L] F o x E o = x - * = * * * * - -
| T 1079 DB IO 60 (36 0.53 0.95 069 | 0.83 | 0.72 093 0.75 0.82 0.63
? . 368 497 471 442 385 398 378 | 364 | 397 408 396 375 3.65
K% dnl * * + * + % x % ;3 x * * +
(mg/dl} e % o) e
0.08 ] 0.29%* | 0.38*+| 0.31* 0.45 089 | 0.74 | 0.79 | 0.59 .83 0.78 0.66 0.53
C 0.95] 1.88 1.65 1.41 1.06 1.02 1.05 1.04 | 1.02 1.03 099 0.96 0.93
Treatimineg
Emgfdi] * * > - al * + +* = = 4= % +
0O7{0.11**| 0.23* | 0.17* 0.08 012 | 023 | 0.11 | 0.21 (.09 .06 0.07 l .06

* significant at P <005 ** significantat P <001 *=** significant at P < 0.001
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Table 4. Effect of cadmium chloride and zinc sulphate on mineral picture in Sasso chickens

G2 G3 G4
Pararmeter Gl [ 'I'-.l 25E . 75 h 1" zﬁl-ﬁ EE =i . B 1::-;.T| i 75 M
days day PO dag dav days day PO ey 15 day days | day I day
Calciuti 3] 6.93 T48 786 | B79 | 944 949 | 942 9.38 104 | 10,0 .83 9.17
wghl| geday = | & oa g x o} el ] B o] el (I o
B T 1.50* | 0.72* | 0.43* | 0.72 0.64 0.73 0.89 0.86 064 | 0.82 0.73 0.62
[nore.Ph 491 2.74 254 3ed | 439 497 501 | 498 509 504 | 495 490 | 485
mg._-'nlil‘ * + + % + £ * * £ S + % x
(043 | 0.6%* | 0.5%* | 0.37* | 0.49 043 .48 0.68 0.73 048 | (.59 0.532 0.61 |
Sod 143.2] 131 135.1 139 | 141.7 144 149 149 151 143 146 145 144
: n:_."":,rn + + + + + * + + + * - * *
Mgt 252 [3.23*=| 271* | 162 |2678| 494 | 594 | 463 | 493 |394]| 496 | 3.71 | 459
Fitssiarn 7 g% 473 529 6.13 | 7.28 B.06 B.53 8.24 B.13 240 | B34 8.03 79
(mEa/L) "'ID."'I':' + t + + + + t 2 x + E £
shpiche: U 0.96% | 0.62%* | D.41* | 0.43 .86 0.9 | 097 0.86 1.07 | D96 0.3 | O 88

* significant at P < 0.05

** gignificant at P < (.01

Figure 1. Section from liver of Sasso chick G2,showing central area of coagulative necrosis,
edema and heterophilic inflltration . H&E,x300.
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Figure 2. Section from liver of Sasso chick G2 at the 1%day of clearance period showing
leukocytic infiltration and edema in the portal area . H&E.,x 300

Figure 3. Section from kidney of Sasso chick G2 showing severe lenkocytic infiltration, edema
and coagulative necrosis. H&E. x300.
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Figure 4. Section from spleen of Sasso chick G2 showing severe thickned splenic capsule and
lymphoid depletion H&E.,x300.

Figure 5. Section from heart of Sasso chick G2 showing focal leukocytic aggregation among the
degenerated musculature with mild pericarditis. H&E..x 300.
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Figure 6. Section from kidney of Sasso chick of G4 at the 1* third of clearance period showing
mild degenerative change in the renal epithelium. H & E., x 300,

DISCUSSION

This study was undertaken to investigate
mainly the toxic effects of cadmium with
paying interest to the body weight, weight
gain, some liver enzyemes and kidney
function Effects that may arise as a
consequence of long—term exposure to such
harmful chemical. In the same time a trail was
adopted by using zinc for minimizing the toxic
effect of cadmium or in otherwise for
protection against the toxicity of cadmium.

In the present study it has been observed
that cadmium chloride (50 mg/kg ration)
induce significant reduction in body weight,
welght gain and increase in feed conversation
rate compared with the control Sasso chicks at
1%,25" and 50" day post supplementation.
Several authors observed reduction in body
weight, weight gain and increase in feed

converstion rate in chickens supplemented
cadmium chloride (25,26). Supplemented diets
contain zinc sulfate significantly improved the
body weight, weight gain and feed conversion
rate allover the experimental period. The
increase in the body weight and gain in Sasso
chickens supplemented with zinc sulphate in
compareson o control chicks run parallel with
the study which that zinc induce significant
increase in live weight gain and improve feed
conversion rate of broiler chickens
(27,28).Chick supplementing zinc in the ration
induce significant improve in body weight,
weight gain and feed conversion rate (29).

Concerning the laboratory studies on the
protein profile changes in Sasso chicks treated
with cadmium chloride (50mg/kg ration) for
30 days,(Table,2) revealed a signi-ficant
reduction in total proteins, albumin, globulin
values and significant increase in A/G ratio at
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1",25" and 50™ day post supplementation
compared with control group. The reduction in
protein picture may be due to reduction of
liver function as the liver is the major primary
target organ for acute cadmium toxicity (30).
Decreased in serum albumin in our study may
be due to the fact that the liver is the sole of
albumin synthesis and the hypoalbuminemia is
an important feature of liver damage (31).
Another explanation for reduction in protein
profile due to cadmium intoxication comfirom
the reduction of the fact that the liver is
responsible for the production of great
proportion of plasma protein conferm (32).
.This results were confirmed by
histopathological finding as cadmium induce
coagulative necrosis in liver cells.Cadmium
induced damage in the liver of male rats
(33).On the other hand, the data listed
in(Table,2) showed a significant increase in
serum total proteins, albumin and globulin in
Sasso  chicks supplemented with zinc
sulphate.The dietary zinc supplementation
induce increase in protein profile due to
increase feed consumption and so protein
intake and stimulation of anabolic hormones
(29).zinc has numerous biological roles
including protein metabolism (34). In addition
zinc play an important role in DNA synthesis
and cell division and multiplication, (35).

In this study, it has been found that
cadmium chloride (50mg /kg ration) for 30
day in Sasso chicks showed significant
elevation in AST, ALT, alkaline phosphates
at1*,25" and 50™ day post supplementation.
Similar results were reported in broiler (36).
Measurement of serum transaminases (AST
and ALT) activities are a standard tests for
hepatocellular damage. It is well know that the
enzyme are intracellular being located in the
mitochondria, the cytoplasm or both.
Consequently, circulating levels increase
following liver cell damage (37) and the liver
was the major primary target organ for acute
‘cadmium toxicity (30), so the elevation in liver
enzymes in Sasso chicks in this study may be
due to the toxic effect of cadmium and
pathological lesion in the liver due to cadmium
intoxication as leukocytic infiltration and
edema in the portal area. The increase dietary
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cadmium led to increase accumulation in all
tissues especially in the liver and kidney which
lead to liver and kidney damage and induce
degenerative chang in liver and kidney (38). It
is evident from the present study that Zinc
sulphate (40 mg /k gm ration) induce non
significant elevation in the activity of AST,
ALT, alkaline phosphatase allover the
experimental period Our data were reinforced
bythe study which demonstrated that zinc
(48mg /kg)induce insignificant elevation in the
activity of alkaline phosphatase (39).

The present investigation indicated that
treatment with cadmium chloride (50mg /kg
ration) for 30 day in Sasso chicks showed
renalotoxic effect manifested by significant
elevation serum wuric acid, creatinine and
significant decrease in calcium, inorganic
phosphorus,  sodium,  potassium  and
magnesium levels at1* ,25" and 50™ day post
supplementation. Change in serum uric acid,
creatinine and mineral picture has been
observed in rat (#0). Increase in uric acid and
creatinine and reduction in minerals in this
study may be due to damage in kidney which
represented by mild coagulative necrosis in
renal epithelium beside heterophilic infiltration
of extravasted erythrocytes. Same
characteristic lesions were observed in the
kidney as it is main route of cadmium
elimination and the proximal tubules are
especially sensitive due to their high
reabsorptive activity (41). The obtained data
agreed with the available literature regarding
the effect of cadmium chloride on mineral
picture in laying where an increase in serum

uric acid, creatinine and decrease
concentrations of calcium and inorganic
phosphrous may result from diminished

absorption of these elements and increased
excretion due to kidney damage (42). Another
explanation for reduction in studied mineral
ma be due to that the hypoproteinemia in this
study which hinder the absorpation of this
elements (43). Pathological changes in rat
kidney were tubular necrosis (44). Cadmium
chloride induce significant increase in uric
acid and creatinine{45). And cadmium induce
kidney damage which lead to increase in
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creatinine levels and reduction in calcium and
inorganic phosphorus in albino rats (46).

Combination between cadmium chloride
and zinc sulphate in Sasso chicks induce non
significant effect on body weight, weight gain,
feed conversion rate, protein picture, liver
enzymes and kidney function due to the
cadmium induce mild or non pathological
changes on liver and kidney as zinc decreases
the level of cadmium in the body (1). Zinc has
been shown to reverse cadmium toxicity (47).
and reverse cadmium induced tissue damage
and diminish some and of its toxic effects
(26,48) .

The histopatological results in this study in
Sasso chicks supplemented with cadmium
chloride (50 mg/kg ration) were recorded in
heart which showed mild pericarditis and focal
leukocytic aggregation among the degenerated
musculature with thickening in the capsule
beside severe lymphoid depletion in spleen
white pulpes. These results were similar to
those recorded in Sasso chickens (49).

Generally. from the results of the present
study, it could be concluded that zinc
supplementation to the diets of Sasso chicks
exposed to cadmium may be effective to
improves body weight gain, feed conversion
rate and help to regulate normal level of
alterated biochemical parameters and alleviate
the effect of cadmium.
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