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Chronic copper poisoning of Wumeng semi-fine wool sheep
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Abstract: [Objective] This study investigated the etiology of anemia,jaundice, and hematuria symp-
toms in Wumeng semi-fine wool sheep in recent years for preventing diseases. [Method] The Wumeng
semi-fine wool sheep from the experimental pasture in Niupeng town of Weining, Guizhou were selected u-
sing those in the Liangshuigou sheep farm of Hezhang, Guizhou as the control. Soil,forage,and jugular vein
blood and liver of 20 sick sheep and 20 healthy sheep were collected. Contents of Cu,Mo,Mn,Co,Se,P,Fe
and Zn,activities of SOD,CAT,GSH-Px,CPK,GOT and CP,contents of MDA and Hb,and blood indexes
of RBC, MCHC, MCV,PCV, MCH and WBC were determined and compared. Then, healthy sheep were
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moved to the experimental pasture for grazing. After 10 days, the ammonium molybdate supplement (0,
100,200,and 300 mg/kg) tests were conducted and the changes of copper contents in blood and liver were
analyzed to determine the effects of molybdenum. [Result] The soil in the experimental pasture was copper
contaminated with content of copper significantly higher than that of the control pasture (P<C0.01). The
content of Cu in the forage of the experimental group was significantly higher than that in the control
group (P<C0.01),and the ratio of Cu to Mo in the forage of the experimental group was higher than that in
animal diet. The concentrations of Cu in blood and liver of sick group were significantly higher than those
of the health group,while there was no significant difference in contents of other elements between the two
groups. SOD,CAT and GSH-Px activities in the blood of sick sheep were significantly lower than those of
the health group (P<C0.01),while activities of CPK and GOT and contents of CP and MDA were signifi-
cantly higher than those of the health group (P<C0.01). Hb,RBC,and MCHC in blood of sick sheep were
significantly lower than those of the health sheep (P<C0. 01),and MCV was significantly higher than
health sheep (P<C0. 01). The contents of PCV, MCH and WBC showed no significant differences (P>
0.05). When the healthy sheep were stocked in experimental pasture,the same symptoms as sick sheep ap-
peared. After supplementing Mo with ammonium molybdate, the contents of Cu in the blood and liver re-
duced and the symptoms gradually disappeared. At the end of the experiment,the contents of Cu in sheep
changed to normal level and the treatment with 300 mg/kg ammonium molybdate twice every 10 days was
the best. [Conclusion) The symptoms of chronic copper poisoning in Wumeng semi-fine wool sheep were
caused by long-term living on copper-contaminated land. Supplementing 300 mg/kg ammonium molybdate
to diet could effectively alleviate the symptoms.
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Table 1 Contents of mineral elements in soil,forage,blood and liver of Wumeng semi-fine sheep ng/g
‘% & 42 Cu Mo Mn Co Se 7Zn P Fe
Source Treatment
i 56 4 ¥
e - Lﬁlﬁtﬂti 73.84+7.72a 1.86+0.53 302.56+27.32 6.25+1.37 0.1240.02 49.14+11.23 447.64+37.16 4 102.31+377.57
+ 4 Experimental pasture
Soil e . . .
< 11.71+7.67 b 1.964+0.57 293.12+25.36 6.23+1.15 0.13£0.02 44.10+9.56 438.714£34.60 4 837.51£631.31
Control pasture
i 56 B
e lﬁqiMi 17.83+5.32a 1.2740.16 62.83+13.97 1.5040.67 0.11£0.03 85.63+13.61 467.81+£33.73 329.37£36.17
Ly Experimental pasture
Forage o R 3
< X B 8.27+2.94b 1.21+0.13 57.924+5.95 1.47+0.62 0.1240.03 88.67+7.86 463.24431.71 323.76425.62
Control pasture
%ﬁi 6.57+0.87 a 0.0940.11 0.53+0.80 0.6740.12 0.16+0.06 7.73+0.13 243.69+£23.74 389.95427. 14
QN7 Sick sheep
Blood {2
0.3740.01b 0.11£0.03 0.56+0.27 0.654+0.15 0.1540.03 7.91+1.89 251.81421.73 387.87+66.91
Healthy sheep
N ’ﬁ}mi 1102.67+£52.74 a 3.11£1.21 4.384+0.67 7.1541.27 1.1940.06 76.43+13.21 613.87437.72 375.64432.22
JHFIE Sick sheep
Liver i B 2

93.16+£21.19 b 3.57+1.23 .34£17.16  611.98+35.96 323.74£37.67

w

.92+1.31 7.03£1.21 1.18£0.31 7

o

Healthy sheep
T = [R50 B )5 b AS [ /NG B R 25 SR B (P<<0.0D) . F 3R,
Note: Different little letters show extremely significant difference (P<Z0.01),The same below.
R2 BRSERERFIAEFNREBEUEROLER

Table 2 Physiological and biochemistry indexes in blood of Wumeng semi-fine sheep

hb B SOD/ CAT/ GSH-Px/ CPK/ GOT/ Ccp/ MDA/
Treatment (UesmL 1 (UemL D (U+smL™ 1) (UemL b (UemL™ D (mg + dL™ 1) (nmol * mL~1)
“F‘E{ﬁjﬁ 33.8248.97 a 0.73£0.25 a 14.26+6.32a 101.214+21.36 a 47.87+£3.31a 8.86+1.38a 35.45+3.37 a
Sick sheep
B pEF 72.64+7.59 b 1.2540.37 b 33.2844.76 b 35.14+37.31b 7.464+3.81b 4.39+1.63 b 26.134+5.76 b
Healthy sheep
Ab 3 Hb/ RBC/ MCHC/ w/ — . WBC/
Treatment (g- LD 1012 - L 1) (g- LD MCV/IL PCV/% MCH/pe (107 + 1L 1)
‘%\ﬁi 83.64+13.12 a 6.854+2.91 a 2.574+0.37 a 4,78+0.39a 32.59+2.35 12.34+2.67 10.77+1.73
Sick sheep
B

121.37+11.52b 11.65+1.33 b 3.324+0.37b 3.18+0.44 b 36.80%45.33 10.62+3.19 9.26+2. 34
Healthy sheep

2.3 MEREMERIPEFMBAMFERFITE  KHOAERRKER A THCRE, 55 FHEF
BFEEME P9 A AN BT D0 559 5 3] 3K 0 9 oI R E R O 42 TH
e fd B 5L M B R R BB e i k. HARRIRNSER & 67 RCR AN e 1 R .
TSR S FAR AR DG ER 0 R B B

——100 mg/kg; —8—200 mg/kg; —4—300 mg/kg,—@—CK
51 15001

Copper contents in blood
JFHECur &/(n g+ g™
Copper contents in liver

MECud B/ (ngeg)

0 10 20 30 40 50 60 % 10 20 30 40 50 60

i E)/d Time it /E)/d Time

P 1 e T GH IR B X 12 5% 2 A =B 21 I YRR AT IR B 5 4 R TR

Fig. 1 Effect of ammonium molybdate on copper contents in blood and liver of Wumeng semi-fine sheep
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