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Withdrawal Of Cadmium Residues From Egg And Tissues Of Intoxicated Balady Hens
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ABSTRACT

One hundred and fifty Balady hens were divided into five equal groups, each of thirty hens. The first group
was kept as control, second and third group supplemented with 10 and 20 ppm cadmium chloride in drinking water
for 10 weeks respectively. Fourth and fifth group supplemented 10 and 20 ppm cadmium chforide in addition to
intracrop intubation by 75-mg/kg b.w. 7/ week Ca EDTA for 10 weeks respectively. Cadmium level was determined
in egg, liver, blood, muscle and bone after, 2, 4, 6, 8 and 10 weeks post - administration. Cadmium level was
decreased with administration time specially in groups supplemented with Ca EDTA. Eggs and muscles from hens
administered cadmium chloride plus Ca EDTA require at least 3 months post- administration to be safe for human
consumption. While liver and bone should not be consumed even after 3 months.

INTRODUCTION

Cadmium s one of the most dangerous
industerial pollutants which contaminates
virtually food stuffs and drinking water of
poultry, The residual amount of cadmium in
egg and muscle constitute is a serious source
of intoxication for human being (7). Rats fed
on a diet containing different amounts of
cadmium chloride voided cadmium in urine
after 5 weeks post feeding and renal excretion
increased after {2 weeks (2) . The same
authers suggested that the kidneys appear to
have some protective action against cadmium
intoxication during the early  stages of
poisoning.The clinical signs of cadmium
intoxication in chickens are impaired feed
efficiency , decrease in body weight,
decalcification of bone , hyberkeratosis of
keratoid membrane of the gizzard and bleeding
of muscosa of the small intestine . Feeding of
laying hens on a diet containing 5 or 10 mg
cadmium / kg of feed , did not affect egg
weight, body weight , mortility , hatching or
fertility of eggs but only egg shell quality was
reduced by feeding on 10 mg cadmium /kg of
feed (3) . Cadmiwin  inhibits the growth in
alerins fish and cadmium uptake by eggs was
rapid and the saturation level reached within
24h and maintained until hatching (4).
Separation of cadmium by column
chromatography revealed that most of hepatic
cadmium  was associated with chickens
receiving Fe thiamin in the livers from iron
deficient chickens (5). There was a direct
relationship between the concentration of
cadmium tn soil, food and drinking water and
its concentration in target (tissues (6).
Cadmium decreases eggs production and a fall
in thier shell mass. Cadmium residues were
detected in muscles, cannon bone (tibia) and
feathers, The highest cadmium level was

recorded in egg shell membrane and lowest
concentration in the egg white (7). Cadmium
storage was greater in the kidney than in liver,
which was greater than in the gills (4).

. This study aimed to detect the.
withdrawal rate of cadmium and its level in
eggs and some body tissues ( blood, liver,
bone and skeletal muscle ) of intoxicated hens.

MATERIAL AND METHODS

One hundred and fifty mature, clinicaily
healthy Balady hens twenty two weeks old
were used in this study. The hens were divided
into five equal groups.. The first group was
kept as control, 2-nd and 3nd groups
administered cadmium chloride in drinking
water at doses of 10 and 20 ppm respectively
(3). The 4th and 5th groups administered
drinking water containing 10 and 20 ppm cad.
chloride, respectively , in addition to intracrop
intubation of 75 mg/kg b.wt/week. Ca EDTA
(El Nasr Company ) (8). The administration

of cadmium chloride lasted 10 successive
weeks. Feed and water. were provided ad
libitum.

Five  hens from each group werc
slaughtered every two week and at the end of
experimental period. Samples from eggs,
blood, livers, bone (femur) and skeletal
muscles (breast muscles) were obtained from
slaughtered hens . .

Samples were stored at -20°C until
analysis. Samples were weighted, dried at
100°C and ashed (9). Cadmium residues were
determined using A pye Unicam model S.P.
1900 Atomic Absorption spectrophotometer.

All data were subjected to statistical
analysis (10).
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RESULTS

Table (1) showed cadmium levels in
eggs of control and intoxicated groups of hens
administrated cadmium or cadmium and Ca
EDTA. Cadmium levels of control group

ranged from 0.0026 + 0.006 at the end of

experimental period ( 10 weeks ) to 0.002 +
00006 pm.

The levels cadmium in the second and
third group were decreased at the end of
expertmental period.

The lowest levels of cadmium in 4th and
Sth groups were 0.0583 + 0.361 and 0.1620 +
0.003 ppm respectively after 10 weeks of post
administrated cadmium, The withdrawal rates
were 68.37%, 64.56%, 81.80% and 63.90% for
groups

second, third, fourth and fifth
respectively (Fig. 1).

Table (2) showed cadmium leve! in liver
of control and those hens administered
different doses of cadmium only and in group
4th & 5th which received Ca EDTA. The
lowest levels of cadmium were at 10 weeks
after stopping the experiments. Cadmium
levels were 0.0030 £ 0.001 : 2.0133 + 0.090 :
37333 £0.242 ; 0.6500 £ 0.070 and 1.6566 +
0.328 ppm for first ( control ), second, third ,
fourth and fifth groups respectively.

The withdrawal rate for cadmium after
ten weeks from stopping experiments was
80.48%, 83.21 %; 90.29% and 80.89% for
second, third | fourth and fifth groups
respectively (Fig. 1),

Table (3) showed cadmium level in
blood of control and groups administered
cadmivm and cadmium plus Ca EDTA. The
lowest cadmium levels were detected at 10
weeks of post administration; which were

0.257 + 0.257 ; 03233 + 0.010 ; 0.0196 +
0.030 and 0.1647 + 0.030ppm for sccond:
third, fourth and fifth groups in comparison to
0.003  0.001 ppm of the control (first group).
The withdrawal rate of cadmivm residue was
illustrated in Fig.1.

Table (4) clarify cadmium levels in
muscles of hens intoxicated with cadmium or
cadmium with Ca EDTA in comparison to
control group. At of stopping administration or
treatment, a significant cadmium levels were
detected in skeletal muscles of treated groups
than control. Cadmium level began to
decreased by time specially in  groups
administered cadmium pleis Ca EDTA.
Cadmium levels in groups administered
cadmium plus Ca EDTA were 0.0246 + 0.003
and 0.0360  0.003 ppm at 10 weeks of post -
administrated in comparison to  0.001(
0.0006 of the control group. The excreted rate
of cadmium from muscle of treated groups
reached to 69.16% specially in groups treated
by cadmium plus Ca EDTA (Fig. 1).

Table (5) showed cadmium levels in
bone of hens administered cadmivm or
cadmium plus Ca EDTA in comparison to
control group. After 10  wecks of
administration, cadmiuin levels were 55,1033+
0.778 ; 81.4466 T 1.112; 38.500 + 0558 and
44.7700 £ 0.226 ppm in 2nd 3rd , 4th . Sth
groups respectively in comparison to 3.0733 +
0.301 ppm of control group. Cadmium levels
started to decrease by time speciaily in group
treated by Ca EDTA. Cadmium levels at 10
weeks of post- administration were 35.2667 +
0.881; 61.2686 £ 0.269 ; 27.0116 + 1.033 and
31.0133 £ 0.36 ppm in 2nd ,3rd , 4th and 5th,
groups respectively in comparison to 2.3500 +

0.49 ppm of control group . The rate of

excretion of cadmium from bone was
illustrated in Fig.1,
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Table (1): Cadmium levels (ppm, wet weight) in eggs of the first{ control ), second and third
groups (intoxicated with cadmium chloride), fourth and fifth groups (administered
Cad. and Ca EDTA) of hens (Mean + S.E.).

Time of sampling
{week)post-
admtnistration period

G4
10 ppm Cad + 75
mg/ kg B.wt,

G4
20 ppm Cad + 75
mg/ kg B.wt,

Gt
control

G2
10 ppm Cad.

G3
20 ppm Cad.

(10 week)

CaEDTA

CaEDTA

Zero

2nd

4th

6th

8th

10th

Withdrawal rate%

0.00210.006
0.0026+0.006
0.0026  0.002
0.002310.009
0.00260.003

0.002310.000

0.88534+0.010F
0.716340.020E
0.538040.020D
0.442020.020C
0.374310,010B

0.280040.009A

68.37

1.08567+0.0705
0.9670£0.030D
0.829040.020C
0.631620.010B
0.457040.010A
0.36846+.005A

64.56

0.3200£0.040F
0.233340,005F
0.2143+0.008D
0.19660.003C
0.096330.007B
0.058340.361A

81.18

0.449040.0401
0.368610.010C
0.259310.008B
0.246610.01B
0.2200£0.000AB
0.162040.030A

63.9

Significant at p<0.05

Table (2): Cadmium levels (ppm, wet weight) in liver of the first ( control ), second and third
groups (intoxicated with cadmium chloride), fourth and fifth groups (administered
Cad. and Ca EDTA) of hens (Mean + S.E.).

Time of sampling
(week)post-
administration period
(10 week)

G1
control

G2
10 ppm Cad.

G3
20 ppm Cad.

G4
10 ppm Cad + 75
mg/ kg B.wt.
CaEDTA

G4
20 ppm Cad + 75
mg/ kg B.wt.
CaEDTA

Zero
2nd
4th
6th
8th
10th

Withdrawal rate%

0.0050+0.0006

0.0030+0.0009
0.0026+0.001
0.0063+0.003
0.0026+0.0009

0.0030 +0.0010

10.3186+0.186F
8.5000+0.162E
6.6566+0.231D
4.2600£0.191C
3.016610.130B
2.013310.090A

R(.48

22.24000.153H
16.5633£0.5128
13.030020.369D
9.27300.169C
5.9366£0.050B
3,73330.242A

83.21

6.6903+0.111F
5.268340.147E
3.746610.155D
2.496640,159C
1.583340,317B
0.6500+0.070A

90.29

8.7233+0.010F
7.30000.189E
5.902320.113D
4.72660.101C
2.773330.117B
1.6566+0.328A

80.89

Significant at p<0.05
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Table (3): Cadmium levels (ppm, wet weight) in blood of the first( control ), second and third
groups (intoxicated with cadmium chloride), fourth and fifth groups (administered
Cad. and Ca EDTA) of hens (Mean + S E)).

Time of sampling

(week)post-
administration period
{10 week)

Gl
control

G2
10 ppm Cad.

G3
20 ppm Cad.

G4
10 ppm Cad + 75
mg/ kg B.wt.
CaEDTA

G4
20 ppm Cad + 75
mgf kg B.wt.
CaEDTA

Zero

2nd

4th

6th

8th

10th

Withdrawal rate%

0.0046+0.003
0.00204+0.0005
0.0046+0.0030
0.002(}&'0.0006
(.001620.0003

0.0030+£0.0006

0.9816+0.004F
0.7666+0.009F
0.64500,0101
0.5723+0.010C
0.4400+0.006B
0.257040.004A

73.82

2.2000+0.080F
1.2300+0.040E
0.9323+0.040D
0.7450+0.010C
0.531340.0108
0.3233+0.010A

85.30

0.64664+0.009F
0.52204+0.020E
(.4233+0.020D

0.2660+0.009C

119300 0078

0.019640.03A

96.95

0.923340.010F
0.7966H).030E
0.5900+0.0060
0.3950+0.003C
() 290040.010B
0.146730.030A

82.17

Significant at p<0.05

Table (4): Cadmium levels (ppm, wet weight) in muscle of the first{ control ), second and third
groups (intoxicated with cadmium chloride), fourth and fifth groups (administered
Cad. and Ca EDTA) of hens (Mean + S.E.).

Time of sampling
(week)post-
administration period
{10 week)

Gt
control

G2
10 ppm Cad.

G3
20 ppm Cad,

G4
10 ppm Cad + 75
mg/ kg B.wt
CaEDTA

G4
20 ppm Cad + 75
mg/ kg Bt
CablITA

Zero

2nd

4th

6th

8th

10th

Withdrawal rate%

0.0066x0.003

0.0010+0.006

0.006+0.0003

0.0016+0.0003

0.0010+0.0000

0.0010+0.0006

0.1136+0.003F
0.1000+0.006E
0.0946+0.003D
0.0783+0.002C
0.055040.003B
0.0450+0.006A

60.41

0.2360+0.005F
0.2103+0.006E
0.1960+0.004D
0.1656+0.005C
0.1216+0.007B
0.081630,004A

65.39

0.0800+0.006F
0.783320.004E
0.058330.004D
0.043340.003C
0.031620.002B
0.0246+0.003A

69.16

0.1033+0.000F
0.081640,007E
0.0766+0.004D
0.0653+0.003C
0.0466:40.003B
1.036040.003A

65.13

Significant at p<0.05
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Table (5); Cadmivm levels (ppm, wet weight) in bone of'the first( control ), second and third
groups {intoxicated with cadmium chioride), fourth and fifth groups (administered

Cad. and Ca EDTA) of hens {Mean £ S.E.),

Time of sampling
{week)post-
administration period
(10 week)

Gl
control

G2
10 ppm Cad.

G3
20 ppm Cad.

G4
10 ppm Cad + 75
mg/ kg B,
CaEDTA

G4
20 ppm Cad + 75
mg/ kg B wi.
CaEDTA

Zero

2nd

4th

6th

8th

10th

Withdrawal rate%

3.0733+0.301
2.483340.080
2.84964+0.880
3.74660.660
2.950040 83

2.3500+0.491

55.103340,778F
48 2166+0.240F
45.4166+0.749D
43.2066£0.213C
38.510040.541B
35.266640,881A

3599

81.4466%1.112F
75.423340,351E
70.6923+0.47413

68.544340.4580

38.500040.558F
35.1166+0.950E
32.855320.70D

IN.3566:+0.512C

64.9066+0.332B{ 258 8833+0.714B

61.2686+0.2694

2480

27.011621.003A

29.80

44,770040.276F
42.253340.257E
39.250040.625D
37.330340.00C
35.1500£1.011 B
31.013340.360A

30,70

Significant at p<0.05

fig. (1) : Withdrawal rate of cadmium in egg, liver blood, muscle and bone of hens intoxicated hy

cadmium (G2 and G. 3

G.5).

) and hens administered cadmium plus Ca. edta ( G. 4 and
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DISCUSSION

Cadmium level in eggs of control,
intoxicated and group-administered cadmium
plus Ca. EDTA is stmilar 1o those recorded
previously (3, 4, 7). The delay in withdrawal
may be due to the fact that cadmium needs
certain time to be excreted from the kidney.,

Ca EDTA is used as a chelating agent to
eliminate and excrete the cadmium from tissue
(8). Cadmium is particularly deposited in eggs
collected from intoxicated hens. This means
that, eggs yielded from hens subjected to
cadmium toxicity can't be consumed at least 2
months post stopping cadmium administration.

Cadmium levels in liver haves show a
marked decrease by time since stopping
cadmium intake specially in groups taken
cadmium plus Ca EDTA (group 3 & 4) but
still significantly higher than control even after
10 weeks. It is clear that more than 80% of
total cadmium content in liver of treated
groups were excreted through this period (10
weeks). It is suggested that liver is able to
eliminate cadmium, perhaps through of
metalothionin formation (71). High level of
cadmium content in liver collected from
intoxicated birds has been recorded by many
authors ( 3, 5, 7, 12).

From our analytical results of cadmium
level in hepatic tissues, we can advise that
human being, specially children, should not
consume the livers of cadmium intoxicated
hens even after 10 weeks post last exposure,

It is clear that more than 95% of total
blood cadmium content (specially groups
treated by cadmium plus Ca EDTA) were
excreted  during 10 weeks of post-
administraion . These may be attributed to
stopping of cadmium exposure and using the
chelating agent (Ca EDTA) (8).

Residual amounts of cadmium were
detected in different groups of hens
administered cadmium or cadmium plus Ca
EDTA. Similar results were cited carly and
recorded the accumulation of cadmium in
kidney, liver, muscle and brain of trout fish
after oral doses of cadmium chloride (7). Ten
weeks post exposure, muscle tissue could be
saftly consumed specially when hens are
treated with Ca EDTA . Cadmium level in the
bone is the similar to those previously cited (7,
13 ). The rate of cadmivm excretion from bone
was very slow, Also accumulation of cadmium
in bone is higher than other tissues under this
study.

CONCLUSION

1-Cadmium is bio-accwmulate in large amount
in bone then liver, egg. blood and muscle.

2-Withdrawal rate of cadmium is rapid from
blood. liver, egg and muscle specially Ca
EDTA treated hens. But the cxcretion of
cadmium from bone is very slowly.

3-Estimation of cadmium content in egg
reflecting directly the extent of cadmium
pollution.

4-Egg and muscles from hens previousty
intoxicated with cadmium need at least 3
months, since stopping intake with plus Ca
EDTA, to be consumed saftly . While liver
and bone should not he consumed for
- human and animals even after this period.
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