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Roles of Erythropoietin in Chicken Anemia Induced by Lead and Cadmium

ZHANG Lu, XIA Shi-liang, LI Jin-long® , XU Shi-wen”
(Northeast Agricultural University , College of Veterinary Medicine ., Harbin 150030, China)

Abstract: The purpose of this experiment was to study on the roles of erythropoietin (EPO) in
chicken anemia induced by lead and cadmium. Sixty 7-day old chickens, which were administered
daily per os, were divided into 4 groups: the control group, the lead group, the cadmium group
and the lead-cadmium group. In the 1%, 3™, 7™ day, we tested the hematological parameters and
the reticulocyte count, observed the image of bone marrow, meantime we also detected the eryth-
rocyte membrane ATPase activity, the RBC osmotic fragility and the blood serum EPO content,
respectively. The results showed that either lead or cadmium alone could induce anemia in chick-
ens, firstly the reticulocyte count increased, bone marrow hyperplasied, but then the reticulocyte
count decreased, bone marrow hyperplasy restrained, both the erythrocyte membrane Na™-K™*-
ATPase and Ca*"-Mg*"-ATPase activities decreased, the RBC osmotic fragility increased, while
the content of EPO firstly increased and then decreased. Moreover the combined toxicity group
had the same but more remarkable toxic effects than the single toxicity groups (P<C0. 01 or P<C
0.05). It is suggested that lead and cadmium alone or combined all could cause aplastic anemia
and hemolytic anemia in chicken, and have synergic effects with both lead and cadmium, which
indicated that EPO participated in the chicken anemia induced by lead and cadmium.
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Z O AR 563. 40 mg + kg™ ' Pb(NO;), + 40. 94
mg « kg ' CACL, TR &V X BB ALAE A 4 H 2 11
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Ret Bt 20 (P<<0. 01) ; e &40 7 K. & 41
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H5HmBAGrEFARRAAEEER . EREEFE (P
0. 05) B i 8. 3 (P<<0. 01,

x1
Table 1

Mi&FHEIRE Ret iH 4R

Results hematological parameters and Ret counting

i H Item

20 5| Group

% 1 K The 1 day

%5 3 K The 3" day

%5 7 K The 7" day

RBC/(X10"% « L")

Hb/(g+ L™H

HCT/ %

MCV/IL

MCH/pg

MCHC/(g+ L™")

Ret/ %

Xt B2l Control group
441 Pb group
4 Cd group

4G 4H Pb+Cd group

Xf B4 control group
41 Pb group
w4 Cd group

e 4H Pb+Cd group

Xf AR ZH control group
44 Pb group
#h4l Cd group

R4 Pb+Cd group

Xf BB 4H control group
440 Pb group
G4 Cd group

HER 4 Pb+Cd group

XFBR4H control group
#r4H Pb group
4 Cd group

EG4H Pb+Cd group

Xt BE 2 control group
A 4H Pb group
e Cd group

R4 Pb+Cd group

Xt B4 control group
4 Pb group
4 Cd group

484 Pb+Cd group

2.13340. 11377
2.38340.1757
2.25840. 363
2.46840.515
115.8254-10. 1097
142.175+6. 253
137.514+£11. 3257
150. 825+6. 275"
28.41742.69977
39.83243.105" 77
36.51241. 7527~
43.669+3. 745" "
123.6+5.81377
122.721+1. 955
125.635=40. 755
121.712+£1.662
51.9004-0. 20077
48.200+0.608" 7
47.13340.321""
46.36710.569""
429.6745.037%7
389.674+7.77" "7
390.334+12.50" " # 7
380.00414.73""
0.24040.0527~
0.2504-0. 031
0.24540. 021

0.268=+0. 040

2.28040. 03577
1.993=+0. 128"
2.03440.1957
1.912+0. 229"
126. 67545, 25277
101. 67545, 224" %
98.325+3.425"
95.82549.475" "
27.04242.57377
24.83541. 9447
20.4184+2.363" "
21.83342.185"
120.902£0. 36067 7

118.21142.567" 7~

A

117.1164-4.538" 7
114.472+1.089
51.56740. 75777
46.86742.122" "7
45.80042.629" 7
43.7004+1.929" "
431.3344,0477
384.6745.13" "7
386.0041.00" " #7
379.0045.00" "
0.31340.02477
0.47540.069" 7
0.48340.070" 7

0.576+0.015" "

2.3914-0. 22577
1.910£0.232" "7~
1.895+0.135" 7
1.7544+0.095""
130.00344. 32577

96. 675410, 142" " =7

2t

95. 05244, 325
90.825+7. 809" *
26.418+1.529%%
21.251+1. 145" 7%
22.00541,.504" *##
18.50241.538" "

122.506+1. 60177
104.215+5.852" * *
107.0324+8. 541" %%
100. 21244, 5547~
53.06740.902% %

43.667+1.716" "¢
43.190+4.305" "7
41.900+5.415**

432,00£8.1977

383.0045.29" "7

¥

381.3349.02" 7
378.00£2.00" "
0.3254-0.026%7
0.1924-0. 048" " #*#
0.2184-0.028" " *

0.16940.039""

XA, TR EREE(P<0.05), " FRERMEF (P<0.01); SHMALK.” RAREREBFE(P<L0.05,7 7 %
TR 2% SRR (P<<0.01), R[]

Comparing with the control group.

0.01); Comparing with the lead-cadmium group,

difference (P<C0.01), the same as below

* means significant difference (P<Z0.05), "~

means significant difference (P<C0. 05), 7

means extremely significant difference (P<C

means extremely significant
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B1 $HBESEIRNEER(400X)

Fig. 1 Image of chicken’s bone marrow after being poi-
soned 2 days (400X )
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Results of Na*-K*- ATPase activity test

Na'-K*- ATPasei P 4l 2 45 5

oL I8 N
YLFEmA] Poisoning time/d
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Pase activity test

Fig. 2
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4 H 2 Ca® -Mg® ' -ATPase i 1 B IR B 3
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Pase 1 VEFRAR I B 2 (P<<0. 01) . 4R Bt e 5f
HEHmBK A, EHALBRAEELES ZREH
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0.08
0.06
0.04f |

0.02

/(w mol Pi-(107RBC-h)™)

Ca**-Mg*-ATPasei# LAY
=
H

4
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YL Poisoning time/d
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Fig. 3 Results of erythrocyte membrane Ca** -Mg** -AT-
Pase activity test
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Fig. 4 Results of MCF of the erythrocytes
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0. 05) Bk i 2 (P<C0. 01),

a5 OXRM w4l R4 SEAL

10 b

EPO & LW
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Results of EPO content test

I
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YL} A Poisoning time/d

B S EPOSEMMELR(mIU: mL™")
Fig. 5 Results of EPO content test
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AR Y T 25 I 2 I AR Y B R A TE B T )
RN o

A WFFEUE S48 a2 40 0 JE AT Pase 15 4 F&
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