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 OE KW B IR H OB AT X AR B IR AL DI RE Y SE I . 360 FU 1 H S KN PIHG B AL 4> 6 4. 43 5
T DL B H K (Cu 8 mg » kg™ DA 4R H O (Cu 100 mg » kg ', @4 T 205 Cu 200 mg » kg ', @540 11 415 Cu 400
mg - kg ' EA T4 ;Cu 600 mg - kg 'L &4 IVAL;Cu 800 mg - kg 'L E AT VA6 JH, EmA A MA NHFY
215 R 2P0 R U B AR DT R A i R Ll AR R W T (P<C0. 01 . : 4R V AL'E IE CuZn-SOD 3 4 i %
FEAR (P<C0. 01 & P<C0.05), [l = 4 I IV ANV 4 103 5 5 25 1 CCPO 3G P A 5 V21 i CuZn-SOD 1 £ 1.
EREAR(P<C0. 01 3 P<C0. 05) , W4 Il L IV AL il 3% CuZn-SOD i P B AL AR B3 (P>0.05) . 45 R EH], H M4 &
A B it 400 mg « kg AT G| B DR RO IV 0 AR AR B E VERE AR SRR S RE A2 B, R R 8 el R R AR A
Wy Al e 3 R M AR 4 e A S O R T RERE A .
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Effect of High Copper on the Antioxydic Function of Kidney in Ducklings

CUI Wei, PENG Xi, ZHAO Li, YANG Fan, CUI Heng-min"
(College of Animal Medicine , Sichuan Agricultural University, Yaan 625014, China)

Abstract: The experiment was conducted with the objective of examining the effect of dietary high
copper on the antioxydic function of kidney in ducklings. 360 one-day-old Tianfu meat ducklings
were randomly divided into six groups and feed on diets as follows: Controls (Cu 8 mg * kg ')
and high copper (Cu 100 mg « kg™', high copper group I ;Cu 200 mg * kg™', high copper group
II 5Cu 400 mg « kg ', high copper group [l ; Cu 600 mg * kg ', high copper group IV ;Cu 800
mg « kg™ !, high copper group V) for six weeks. Compared with those of control group, the renal
free fatty acids, malondialdehyde and hydroxy radical contents in high copper groups I . [l . IV
and V , and the renal cuprozinc-superoxide dismutase(CuZn-SOD) in group V were increased (P
<C0. 01 or P<C0.05). Also, the serum copper-protein (CP) activities in high copper groups [[ .
IV and V and the serum CuZn-SOD activities in group V were lower (P<C0. 01 or P<C0. 05 ) than
that in control group. The results showed that dietary copper exceed 200 mg « kg ' impaired renal
antioxydic function, and the renal function was finally depressed.
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XS NRC(1994) 1 8 FRbnfE . Al H M A S X B
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fn92.192.392.592.792 mg « kg ! (144 K B 55 A 20
Ho il T4H(Cu 100 mg » kg™ ) .40 1T 44 (Cu
200 mg *+ kg ') EAA T4 (Cu 400 mg » kg ') . 5
HIIV 41 (Cu 600 mg « kg ') &4V 4 (Cu 800
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2.2.1 Bk CuZn-SOD 3 A4k 5 X B4 4K,
2.4 R I AR TATZ CuZn-SOD 3 1 Fh &5 (5 25 5
AN E(P=>0.05), @3 V4L CuZn-SOD i 1 # i %
AR (P<<0.01), @i IVZH CuZn-SOD i P Bk (P>
0. 05) ;IR I L5 PR BT, B 814 CuZn-SOD 36 M F+ & . {H
ZEF AR E(P>0.05), @4l V4l CuZn-SOD iF %
AR (P<<0. 01, @4l ATV 41 CuZn-SOD i
PEREAR (P<<0.05), FEILFE 1,

Table 1 Changes of the renal CuZn-SOD activity in ducklings U+ mg '
#H 5 Group 2 J& 2 Weeks 4 J& 4 Weeks 6 J& 6 Weeks
% B4 Control group 9.47+0. 4548 12.00£0. 64°F 12.3940. 634
Ei4 T 4 Group T 9.8740. 584 12.4540. 65% 12.8140.53*
E4 04 Group I 9.890. 234 12.0340. 55 11.2840. 63%¢
B4 Group 11 9.30-£0. 4048 11.3940. 615 11.2240. 61%
B a4l Group IV 9.2240. 36% 11.4540. 3884 11.0040. 65
B4V 4 Group V 7.68+0. 23" 10. 2740. 26° 10.3340. 48

JA B B AR [ 5 25 5 R B35 (P>>0. 05) 5 [6] — S B K NE ] 22 5 B 3 (P<C0. 05) 3 A Al R 5 8 K/NE SF B[] 22 5 4% 1B 35 (P
<0.01). T

Values within a column followed by different capital letters or small letters were significantly different (P<C0. 01) between two
groups. Values within a column followed by small and capital letters of the same letter were different (P<C0. 05) between two

groups. Values within a column followed by same letters were not different (P>>0. 05). The same as below
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2.2.2 BIEW B (MDA) & &4k MDA &
A R 5 0 7 P 5 AR 58 1E R OG L BE H AR
EmThm s MDA & BRI BRI . 2 AR A 4 J
B I IV ATV 2 IE MDA 5 AR R 3

R2 BHER-ESETNH

XA (P<<0.01), RERZE At w110 .
VAV AW B E TR (P<<0.01), &4 1
HAE TR HERAEE(P>0.05, HEILE
2,

Table 2 Changes of the renal MDA content

nmol * mg

—1

215 Group

2 J& 2 Weeks

4 J& 4 Weeks

6 J& 6 Weeks

0.345+0.019% 0.419+0. 0514
0.40540. 024" 0.50540. 009"
0.548=+0. 032" 0.768=+0.086"
0.545+0.031% 0.87540.028"
0.625+0.017¢ 0.911=£0. 055"
0.940=£0. 178" 1.10740. 033

*F AR 4 Control group 0.34640.014%
w1 41 Group 1 0.397+0.007"
w1 41 Group 11 0.527+0.040"
R 241 Group I 0.55540. 021"
&4 IV 40 Group IV 0.617=0.055¢
RV 41 Group V 0.659740.012¢

2.2.3 HNEWEE IR DIR (NEFA) & &840 & i
I HE NEFA & 30 A [ 72 B 0. IF 5 H R &
S WL N )R R ARV S AR . i LI IV A

x3 BUEVFEENRIEEL
Table 3 Changes of the renal NEFA content

VAR B ES TXRBRAP<0.0D, @ I HEm T
XA HERARE(P>0.05), 1L 3,

;Lmol e g !

4H 5 Group 2 J& 2 Weeks

4 J& 4 Weeks 6 J& 6 Weeks

%f B4 Control group 84.53+2.194
FH T4 Group T 98.20+3. 70"
=i 11 28 Group I 122. 1243, 84*
= il 126 Group Il 124, 8742, 45%
R V4 Group IV 140. 7144, 67°
4V 4l Group V 183. 3344, 56"

240.65+1. 16" 513.75+2. 17"
255.01+1. 94" 558.70+4. 11"
317.52+1. 31" 810.59+3. 55"
358.27+3.05" 887.11+2. 33%
430.97+1. 62° 841.92+3. 08"
525.98+1. 60" 923.7043. 04"

2.2.4 BRERAHIEC O HFEZML 2 Fk
I A LIV AV 2 8 R R B i 3 T R
HP<<0.0D), w4 Il 8% & F X Id (P<
0.05), 4 JEI&ARF, @4 T 4K T X 4l H2E R A
BEP=>0.05) w0 I IVAV 4k 8 eF

x4 BUERBHESETW

XTHRZH (P <C0. 01, H W W Z [H] 22 5 i B % (P <<
0.001), X Iw 45 A ms, S . IV AV 48k 8 3 & T
XFHRZH (P<0. 01) , i T 40K F XF B (H 22 oK
HBFH(P>0.05), PEILE 4.

Table 4 Changes of the renal < OH content U-mg !
2H 5| Group 2 J 2 Weeks 4 ] 4 Weeks 6 & 6 Weeks
X8 #H Control group 44,6643, 49" 50. 5143, 43" 79. 6443, 94"
w1 40 Group [ 44,6343, 824 50. 2542, 13% 77.97-+3.80%

&4 14 Group I 51.21+£2. 16 57.42+3.59" 82. 5142, 48"
AR 4 Group M 52. 862, 45 63.75+3.28¢ 88.71+2. 22"
B4 N 4H Group IV 56. 1443, 03" 73.3242. 29" 90. 00£3. 10°¢
4RV 4l Group V 57.6943.42¢ 87.31+1.32°F 91.90+1. 65¢
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2.3 [Mi& CuZn-SOD.CP jFHEI L

XA e, 2 JAE B A 1 41 CuZn-
SOD 3& 4 F+ & (P <<0.05), & &l IV 1V 41 1 i
CuZn-SOD & PEFEAK (P<<0. 01 5% P<C0.05), 4 Jd
WA e T AR 4R 4L 17 CuZn-SOD i 4 &
EFFE (P <<0.01 3% P<<0.05), &40V 41 iM%
CuZn-SOD ¥ P ) i 25 B AR (P<<0. 01D, = 4 [ A0
VAL CuZn-SOD J&E ML H2ZE 5 A B % (P>
0.05), RIS AT, M4 1 4113 CuZn-SOD F

%5 Mm% CuZn-SOD.CP {1

PR ZE TR (P<<0.05), 4 11 41 13 CuZn-SOD
TEPETH R HE SR B (P>0.05) , B4 V 411
CuZn-SOD ¥ M B 5 AL (P<<0. 01D, /& 4 I A1
V4117 CuZn-SOD JEHEREAL H2E 5 A B % (P>
0.05),

EAR LA 4 I CP s ok T v (H Bl % i 56
010 HE K T v A A 55 5 e L IV AV AT CP
TGRS H OB AR K7 52 B Z Bk G, B H O K
- Tt CP il BRI WL 5.

Table 5 Changes of serum CuZn-SOD and serum CP activities in ducklings

4151 Group

2 J& 2 weeks 4 J& 4 weeks 6 J& 6 weeks

%t B8 40 Control group 76. 982, 1145 76. 393, 604C 74,483,238
L3 CuZnSOD 1 4/ &4 T 4H Group T 85.17+1. 94* 86.25+3. 28" 79.7342. 34°
1H Cuiln- 1 o §
U mL 4 1124 Group 11 71.924£3. 24" 83.56+3.03" 77.79+3.18"
* mil.
B4 Group I 71.3943. 90" 73.7243.54°¢ 73.1543. 75"
Serum CuZn-SOD activity L ) ) . .
ZH V4 Group IV 69. 37+3. 23¢ 71.9242. 24¢ 69.9142. 39"
B4V 4 Group V 57.98+2. 35 66.31+2.51" 66.63+3. 28
% #8240 Control group 9.60+0. 224 11.57+0.47* 13.20+0. 32*
=4 T4 Group [ 10.9740. 37" 13.3140. 28" 14.1240.23"°
MLwE CP /(U - L7H) 4R 14 Group I 11.15-+0. 11" 13.08£0. 39" 13.67£0. 17"
Serum CP activity FE T4 Group [l 8.8340. 29¢ 10. 26+0. 18°¢ 12.06+0. 42°¢
EAI VA Group IV 7.83+0.18" 8.78+0.31" 9.8140. 35"
FH VA Group V 6.1440. 23" 6.86+0. 10" 7.6940.17"

3 WitESEiR

301 R A B AR Ak Wy e Ak T Y S B DR R O
K7, CuZn-SOD i 1 %F 4 i & Ak 1E FH & 35 514
fRRE F5, HE M s i 2 21 bt SE AL T BE . i i
CuZn-SOD 7K 32 LK Ffr Wz WS 19 4 7K SF- 5% Wil 5K 95
VLA R I AR £ 1 i BE 4% 7 CuZn-SOD 7
. W R R, HRM S & E 200
mg « kg ' DAF B B IE CuZn-SOD & A — & 72
Tk s H KA & 5 400 mg « kg ' DL B B JIE CuZn-
SOD & PEFEAR (UL 15 i3 CuZn-SOD i 4 il 4
W (CPYIR A A AR S I — 8., X R YL B
A AT A AT e LR BT A AL D RE Y — A~ B AL A
WOy AE SR A5G AR T B R 2 A A TR
{18 52 15— 77 TH AT E s ] L R 45 B 5 | [
M Z A HARPT AT REM R W . CuZn-SOD {4
HoH, Cu AH A Zn WA g 2R OC R BN, A
WFFE 4R , B D Zn ) CuZn-SOD F 36 M 7] F R,

o 7 AT S v A o 1 W, 4 3 CuZn-SOD
WP R

MW AR 1 (CP R I 4 i BRI . B
A A AL P i Ak 1 BT EAR PR Y G 4 R R
B, HOBLEA & & 100 1 200 mg « kg ' CP 3% 4
B, 25 H AR KT 400 mg « kg P DL B AT,
CP i P 35 R AR . X 55 4 18 045 i i 19 &5 2R —
OO AT BE A R AR R A AT 5]k R BE 45 kY RN 2 g 2
B 1A L CP R I AR, CP G 1 R .
3.2 VEENSI R (NEFA) 2 40 i 5 g 5 25 ¥4 i
FIRRFE A R ik B EE N RREY R . R, E
WRRA SRS ES . R R %
B e A 4% 21 B I NEFA 25 5 00 B4 L84 A Al
TR AT A AR T A IV AV 41 IE NEFA & &
RN . R S A A A P O AT I
FAZ LM b NEFA 30, 8 5 H 78 B it
L, NEFA ARG B WE 40 A B4 00 # v 1E AL 3
w1 A 0 U TR A RT3 ek i i i 5 Ao 4 Ak B N 46
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NS (MDA J& i it i A Ak [ v 4 7=,
WEFE 22 8], MDA X 28 ki 4K I 02 37 6E | 79 i 1% I & CEPEE

it o T 3 TR R A A EL A A B
MDA 1) & £ 58 S M HLAAR 9 g 2o Ak i B
J52 WA 05 R R . A B 45 R R WL B IE MDA
R BE HORLAR I 0 B A B8 i R 2 H R
200 mg *» kg ' B H DL E MDA & & B &8, X
HEREAL L 1T CuZn-SOD i ¥ F1 CP 3% 42 4k
AR A (WL 1 F5) 5 B I Y 46 07 e o
B R 41 2R I3 A CuZn-SOD LA K&
Mg CP i M B AR, 3 BOUL AR X MDA %5 g Ji i %
07 W 1 37 I T T B AL 3 2 7™ 0 11 35 B i i 400
i . 5 BOE ) e 32 45
3.3 BEAMEFHEAHE T (O, ,superoxide) &
HAT A By — AT a2 R R RS
B R PR B S N TG i 42 E B A W) 0y F R R 4
PR I A e ARt IR 2 SR R T, H R
400 mg » kg ' R H L E B, B EAL SV B R AR A R
BETHE I 5B M4 40 NEFA & & Ff1 MDA & &
A —F (L 2) . 5 F E4 21 CuZn-SOD 3 4
FEARA] — (L3 1), Harman" AN . 439k N
0 4 A I B LI S B — O i R A —
id Haber-Werss J W A2 #F 4 N 52 B B 5E 19 T8 B0, ML
A LA & A 5B 45

25 LTk . HORUR & ol 200 mg - kg EF B R
B4 40 NEFA &5 MDA & &H A&
FrE 1 E CuZn-SOD I 4 28 fb A W 3, B J0E 461 4
B HRUR & 5 400 mg « kg ' DL B AT SEE
CuZn-SOD i P Fl 1L 3% CuZn-SOD I ¥ 1 CP % o
0F AR, S SR B AL SURIL T 19 CuZn-SOD
DA I CP i 1 BRI 470 S8 Ak ) 6 A7 2 2 e 79 3
B0 R A MDA 55 g 5t 3 016 ™ 90 19 g T B
I (33 2 7= ) 7 B O 5 B 2 i A 45 4% B A R
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