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fAMRPBERMAES 2~4 AR KEREKMERE.
FEHR MBELERS SHEEFEER
NEsE B & 5 =l

sk BRI R EoohT BOLRT XM A
(LUK B MBS I 25, M0 26106152, 22 B L 3 OB R T I UF 277700)

B OE., KRB AR PRI MK TR 2~4 A KE LA KM FERE otk
BARL SRBERENIEEEL T O Ym, L1680 AT TR EGRLEL, Moy h o4,
30 R, EEASR, 6 ARE LS AN FARAER BT R 0( A B) 10,20,40,80 %
160 mg/kg4R ( AT X A B K BB 4R ) 691X 36 F AL iR IS A AR 4R & 09 A AR K A 3.25,
13.13.23.40.44.56 .83.58 & 163.87 mg/kg, XM 7 d, EiXH 53 d, &R BT 584 R K
Pt K LR FH B ERHTIA ZEF R (P<0.05) 42K mAK-F A 80 mg/kg i -F ¥ B
TR G, AR A 40 mg/kg BEAF E L RAK, FARBAFT KR KERN TEE KT
REABRHYAREZ R (P<0.05), MRMKTFH 40 mg/kg B, KIKBREK, ZLER D,
20,40 mg/kg L E AR F 5 T 2B (P<0.05), ARAF WA T,k E R 2F P EER
(UNVAEAH B EH 0 (P<0.05), 405 mAKF A 40 mg/kg B, 3% F UN A & & 4K, A
7.24 mmol/L, 2 F KT L & 20 (P<0.05), HRMAE MK F A oFLEG(TP). B %G
(ALB) 3% 8 (GLB) 425 G5t (A/G) R 2 E %A (P>0.05) ., FARMAEMKTE R EHH
A i 4R 4 A AL M B AL BE (CuZn-SOD) #v 48 3£ % & (CP) & M ( P<0.05) . 40,80 mg/kg 41 1
A CuZn-SODE B % & T E 4 & 28 ( P<0.05) , 40.80 mg/kg ik CP B % & T2 B4
510,20 mg/kg 28 ( P<0.05) , FARARR K -F 2 M IER F A R 2 FH AR (P>0.05), RE
AN R LR EH 2~4 AR ERFAR T AR AKTF A 40~80 mg/kg (FAR F4AE 20 5%
MAE A 44.56 ~83.58 mg/kg) .

KB 40, KER, AR, TR, oF AN, L F A ABEER

& 5255816 X HkFRINAD A X ERS:1006-267X(2019) 10-4622-08

WEEh P E R LR MMETREZ —, 253
YA ) 3 1l 2 R AT AL A A, R AR AR K
1 A SV | S 0 o o SR S 1 S IR N T
7 i A LT A /E AT . Braude' 1945
AEE R PRAE AR TR AR I OE R T L 10 A% Y
AL E B S A e P fE . Barber 45 & BLAE

%5 B #8:2019-03-26

FEARRR TR N 250 mg/kg Hi AT DUAE A K B IR
A, R AT R A AR (H A S
XA R fEE Y B AR A& B
PN E b BR B S e N R T HL 2 22 HE
Wit AR 4 X IR s g, — LR, R
B MG X A R A B 7 2O 4~ 6 mg/kg, T

EETE : 1L AR AL 7™ Ml 47 A A 2 R 28 55 3 1 8187 1 BA ( SDAIT-21-03 )
TEE BT KR (1982—) , &, IR B A, BE0 A1, N =F sh )78 7% 51REMFS . E-mail: 1-zyc@ 163.com

« BIEVEE . 2 /\— , # 4%, E-mail; Sdmyjby @ 163.com
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R B A Y e A A R R 250 mg/kg . AR
H & F ik 3 350 ~ 400 mg/kg I, ] 5| 5% 4
ARt 500 mg/kg B RITT B[ FET-) .
HAAE R B A 3R Sl A A4 T 46 TRRUH . Patten
ORI AT S AR I 400 mg #E 17
G AR B R kL ) A B el RS 5
EAFET- RPN, BRI T 2= W e &
BHOSM YTz A K B R T AT
SR/ HIFFE S5 AR —2, R P A9 A 5% Ak ofe v X
TR B RN T Z R R W E 3 iR
3~5 mg/kg. 4 ~6 A # K 10 mg/kg'”, NRC
(1977) XFF A A A B B S i T 22 ik (1 HE 7 ik 2
4 3 mg/kg, AEC (1993 ) X £ 4~ 25 K B B o i 5
R AHERE R 5 mg/kg, AU Ul E i BF 5T
TR RN KX 2~ 4 A K B A Kb
FEEERE | LI A AL bR 5 S T A R R

BRI R 2~ 4 A B X R AP AR )
B, O B TR G 1 SR B 0 A T 4R =
WA

1 #MRlEFR*E
1.1 RIEAR

I FH FE Al 1) e = B AR N RS &l bR
E (H 2 RS 1994) &2 5F B H A i) 2 A ME R i, e
MO K B IR K F W £ 1, BLH K B R
(CuSO, - 5H,0) & =, 76 5& filt ] K2 v 43 31 45 hn
O(XFHR) [10.20.40.80 M 160 mg/kg 4, Hl ¥ 6
oz ) A K 0 ) R v A s A S B AR IR Ry
3.25.13.13 .23.40 .44.56 .83.58 % 163.87 mg/kg.
TR R BE R A Ja AT RDRHLEE R B B A 4 mm
() O AR | 38 KURE G AL PR AE 2 HH

®1 ERAMRANMREFKT (RTFEM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
Rkt Pt HIRAF ok
Ingredients Content Nutrient levels” Content
Tk Com 17.0 1L fE DE/(MJ/kg) 10.42
M1 Soybean meal 18.5 MEH T CP 16.98
/NF %k Wheat bean 19.5 ML 4E CF 16.56
164 Peanut vine 25.5 HLIG; EE 2.44
B fE 5K Alfalfa meal 15.0 AR Lys 1.16
Tl Soybean oil 0.5 HETR Met 0.48
iRk Premix" 4.0 45 Ca 0.94
41T Total 100.0 EWE TP 0.39

D IIR RN T e AR AR L The premix provided the following per kilogram of the diet: VA 10 000 IU, VD, 1 000 IU,VE
2 400 mg,VB, 1 mg,VB, 3 mg, VB, 1 mg,VB,, 0.01 mg, MHf& nicotinic acid 30 mg,iZ & pantothenic acid 8.0 mg, " fi§ folic
acid 0.5 mg,Zn 50 mg, Fe 60 mg,Mn 10 mg, Mg 150 mg,10.5 mg,Se 0.1 mg,NaCl 5 g, JH## choline 1.5 g, #i %R Lys 3.0 g,

HEAR Met 2.9 g,

DA AL, Hi4 h 92{E . DE was a calculated value, while the others were measured values.

1.2 R 5%t

PEFHWIBT SR B 2 AR K EH 180 H 2K
PRHEARIT (1 000 g A7) AR & 1/2 R
RAF, IFRIBCT OK B PR il | RE 1 R 45 0 B BT
Bt . K 180 HOX I s AL 5yl 6 4 (R4
30 KUY, 4 BRI R AR IS TR K P4 AR S0 A ke 3
B 08 R 3R, A AR GE KU RO, TR 06100,
18001, [ R &, AR IROK, B 7 d,1E
R 53 d,

1.3 H#mHRESHE

I 25 Y H a0 s PR HIC D 52 AT
H, AFUREHLRE 6 K5 4, O BER I 10 mL,
LA 3 000 r/min 5.0> 10 min, 73 B BT 43 10075 40 2% T
BEOEH B T-20 CTRERAAREN,
1.4 MELREFE
1.4.1 ARSI

10 IR B0 SR I P G /R EE (IBW ) FI & K fk &
(FBW) , G355 0[] (A6 4% S0 ) iy MR d
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AR H R E 5 (ADI) P H I ( ADG)
MBE L (F/G) .
1.4.2 7 BYERERE bR

TIRESARENKEBRIETHE, HKEKE
HSLPRBY B R E & IFICR,

G B AR R OG22 27 4k B4R o i 4SRN 2 4 42
AT E

85 B 5 1Y a0 50 e FH MR S TR B0 | B 52
FIEG Kk, T Bz sk T AR, 1 HOB BB LR
TR B O34 {8 Ry e 5K 5 B, I dt B30 v )
2R, R R T R R AR,
1.4.3  IfiEAALTE bR

M3 &L 2 1 ( total protein, TP) | [ &5 F ( albu-
min, ALB) BRZE [ ( globulin, GLB) | JK & % (urea
nitrogen , UN) B & >k F H A F1'G 4l 25 Tk #k X
SARSRAE AR &, 76 H 52 7180 B4 [ B A kY
F#EAT I 5E , R B (albumin/globulin, A/G) Ky
ALB 5 GLB & # Y LA .
1.4.4 I3 88 S Ay 5 Tk T AR 4] 5 8 1 T P

ML 37 4 B 8 S8 Ak W 157 AL 1 ( copperzine-super-
oxide dismutase, CuZn-SOD ) #1 4 #% & H ( cerulo-
plasmin, CP) % ¥ 1R F i w5 @ 2R ) TR PSR
AR 7= B &, 1E UVT62 B ANy et i
AT AE

®2 ARPERMATEX 2~4 ARKEREKMERE

1.4.5 WEEEE X B8

RIS NG, 25 AR R R, ) SE R
SRR O JUE B DE B T AR ARl LA T
ISR NESS B 4L
JFREFE 2 (g/ke) = IFAEEE & (g) /SERTIE H (kg) ;
ODIEFEE(g/ke) = DIEE R (g) /FHITEHE (kg) 5
BFEFE 5L (e/kg) = "B NEE & (g) /SF RIS H (kg) ;
WREFE 2 (g/kg) = WMEE it (g) /R H (kg) o
1.5 HiEaE

RIS FHE O Y AR ME R R, SR SPSS
15.0 BAF AT 5 R 3R ) 22 530 M, 3R JH Duncan [X
B H R I 4 1) 25 5 1 M B MK R
P<0.05,

2 H#RESW
2.1 fARBEFEMAEN2~4 AR KEREK
T BE B BN

H 3R 2 AT AERT IR R B AR — 30 (P>0.05)
PTG OLT AR AR IR KX 2 ~4 A K E R
(734 H 3 & R H A 35 R (P<0.05) , X
PHRERILEEZEZN(P>0.05), 40,80 mg/kg
AT H B 2 T A (P<0.05) , DL
7% 7K S R 80 me/kg B P Hy H M E B R, O
20.95 g/d, HATMKEH 40 mg/kg B REE HRAR,
613, 5 FRT X BEZH A 160 mg/kg 2H ( P<0.05) ,

kA

Table 2 Effects of dietary copper supplement level on growth performance of 2- to 4-month-old long hair rabbits

Wi g HERINIKF Copper supplemental level/ ( mg/kg) P
Trems 0 10 20 40 80 160 P-value
LR ELUNEY ) . . .
IBW/g 1 094.51+2.21 1 052.47+1.42 1117.53£0.96 1 192.49+1.11 1 105.39+2.13 1 080.72+3.87 0.782 2
ggj{,ﬁ:i b b b a a b
FBW/ g 1 909.12+11.71°2 031.91+6.58" 2 120.29+8.33" 2 244.54+9.66" 2 215.74+8.48" 2 016.70+7.45" 0.046 4
I'Zig Hiﬂaﬁli c b b a a c
ADG/(g/d) 15.37+0.71 18.48+1.21 18.92+1.39 19.85+2.61 20.95+1.22 17.66+2.14° 0.039 6
Y HRERE

115.03+6.34  129.13+4.27  129.39+3.69  121.65+5.46  136.05+2.71  131.44+3.16 0.868 1
ADFI/(g/d)
KL E L
jj% 7.48+0.87° 6.99+0.69™ 6.84+1.05" 6.13+2.11° 6.49+0.62" 7.44+0.58" 0.041 2

A7 B5Hhe T A A ] - R BOE 7B ROR 25 R B35 (P>0.05) , ARG FhE 08 22 7 i3 (P<0.05) , AT R'E FhER
INZESEE A (P<0.01) o R[],

In the same row, values with the same or no letter superscripts mean no significant difference ( P>0.05) , while with differ-
ent small letter superscripts mean significant difference ( P<0.05), and with different capital letter superscripts mean significant
difference ( P<0.01). The same as below.
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2.2 fARHHEAMAKEX 2~4 BRRKERTE
4 B8 B9 22 1

12 3 AT, A AR R AR K CE X 2 ~ 4 H ik
KEBRI BB AN KRR A B E Y
i ( P<0.05) , 40 mg/kg 4= F 0 & m T HAh
2 ( P<0.05) , [AA} 80,160 mg/kg £H @ 35 i T % I
2H 110 mg/ kg4l (P<0.05) ,20 .40 mg/kgZl &

EIA B TR (P<0.05) , LIS T8 fin 7k S K
20 mg/kg B B EHAR K, A 13.14 wm, HE 0K
R 40 mg/kg B B2 sk AU K, b 1 239.41 em?,
BERTHAAH (P<0.05) 5 LU o A 58 4
isf iz 3k T AR R /N, o 988.06 cm® |, 22 /N T R
JKFH 20 mg/kg MY HAB A 4H ( P<0.05)

x3 (ARPEHRMATEI 2~4 BRRIKER=EEEHZIT

Table 3 Effects of dietary copper supplement level on wool performance of

2- to 4-month-old long hair rabbits

Wi H S 7K Copper supplemental level/ ( mg/kg) P

Ttems 0 10 20

40 80 160 P-value

b

Lanugo 146.36+2.12°  148.77+5.41°

production/g

EHRE

Wool 12.00+0.40°
diameter/ um

12.56+0.21%°

B 5K AR

Fur area/cm?®

164.82+3.69¢

13.14+0.75"

988.06+5.85° 1 070.66+8.03° 1 132.33+2.46" 1 239.41+8.49" 1 175.67+6.02" 1 158.53+2.73"

198.51+2.13" 186.74+1.94° 181.95£2.06" 0.038 0

13.05+0.39* 12.85+£0.43  12.81+0.38" 0.046 1

0.015 2

2.3 (EARPEABMAKEX 2~4 B KERMF
AL FE PR AT R M

FH 2% 4 R, )RR v R I K X I TP
ALB .GLB &5 A/G ¥ LB EFZ M (P>0.05),
Horr A/G B AR TR N 7K 380 52 S T IS R

A FA T Ath 48 Hr 000 T AR AR A, AR RR R S
ACEXT I UN & 84 W& %W (P<0.05) , 244
BMAKF-2h 40 mg/kg B, 103 H UN & &A%, 4
7.24 mmol/L, i AL T H A4 ( P<0.05) .

K4 FARPFMEIT 2~4 AR KERIMFEELISIREIZN

Table 4 Effects of dietary dietary copper supplement level on serum biochemical indices of

2- to 4-month-old long hair rabbits

i H Hi Hr E 7K Copper supplemental level/ ( mg/kg) Pl
Ttems 0 10 20 40 80 160 P-value
B
BEH 61.07+0.81 61.55+3.14 65.35+£2.75 63.45+1.96 59.72+3.11 64.45+3.76 0.068 5
TP/(g/L)
HEH 39.90£1.95 40.22+2.53 38.71+0.39 41.50+1.24 38.20+3.32 41.54+4.23 0.139 8
ALB/(g/L)
}\
k& 24.10+2.66 21.35%£12.02 22.30+4.31 19.37+0.29 21.59+0.49 23.45+1.58 0.105 6
GLB/(g/L)

£
E/itt 1.43+0.22 1.74+0.31 2.15+0.19 1.84+0.05 1.76+0.14 1.69+0.09 0.715 7
JREA . , , ‘ ,
RER 10.90+0.73* 8.60+0.25" 9.92+0.54" 7.24+0.97° 9.15+0.82* 8.05+0.41* 0.026 2

UN/(mmol/L)
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2.4 fAMBERMATEN2~4 AR KERNDFE
& R A AR

F 2R 5 AN, ] R e R S K T S 25 ) i
iE CuZn-SOD #1 CP i ¥ (P <0.05), 40,
80 mg/kgH IfiL 7 CuZn-SOD I 1 & 3% = T Hifh 4%
H(P<0.05) , LA K-k 40 mg/kg B 1L 7

CuZn-SOD 5% ¥ f #, b 139.46 U/mL, [l CP
i e L S O 7K ST 1 2 5 o T e R A, Y
BN K -4 160 mg/kg I, IMLVE CP % 7F 5% &
210.69 U/L, b 3 & T HAh 4 41 ( P<0.05) , [A]
B 40,80 mg/kg 4l W F & F X4 5 10,
20 mg/kg#l ( P<0.05)

x5 (ARBPERMAKEI 2~4 B ER M5 & EE 20T

Table 5 Effects of dietary copper supplement level on serum copper-containing enzyme activities of

2- to 4-month-old long hair rabbits

15 H Hi B3 7K - Copper supplemental level/ ( mg/kg) P
Items 0 10 20 40 80 160 P-value
LEkza ik aNla

?Fiﬁ?@ 103.62+0.59" 115.28+2.86° 120.33%3.01" 139.46+3.16* 132.11x4.54°  96.04x0.15"  0.011 7
SOD/(U/mL)

HEEH 124.61+0.74¢ 91.24£1.72°  119.61+0.46° 139.93+0.95" 149.28+4.46" 210.69+3.90*  0.014 4
CP/(U/L)

2.5 {AMRBPERMAKEI2~4 BB KER P
FREABHEIME
FH 226 n] 11, Fa) AR AR TS K SE X2 ~ 4 H iR

B A48 55, B £k, 0 I B, MEE 4 2K
IR E R (P>0.05) .

K6 {AMBEFEMATEN 2~4 AR KERNERELSTHZIN

Table 6 Effects of dietary copper supplement level on visceral organ development of 2- to 4-month-old long hair rabbits

g/kg

WA HERINIKF Copper supplemental level/ ( mg/kg) P
Ttems 0 10 20 40 80 160 P-value

oy
H:HE Hj& 2.69+0.37 2.51+£0.21 2.52+0.35 2.66+0.23 2.56+0.11 2.41+0.57 0.821 2
Liver index
1) b K
%.HE*E%& 0.57+0.21 0.50+0.15 0.56+0.14 0.55+0.11 0.55+0.04 0.52+0.07 0.794 2
Kidney index
LGk
b HJL;‘FE%& 2.30+0.03 2.12+0.01 2.45+0.05 2.25+0.03 2.39+0.02 2.29+0.01 0.706 5
Heart index

.
WRAL5 2L 0.04+0.02 0.04+0.05 0.07+0.03 0.04+0.01 0.05+0.01 0.04+0.02 0.052 2

Spleen index

3 7 it
3.1 {ARPEFAMAEI2~-4 AR KEREK
14 BE 7Y 32 M

XK B i AR KM RE, X AR R T %
TR BRI HEE N 17.6~29.9 g/d, AR
H KR EBRFYHEERN 15~21 g¢/d, 50 Lk
TEAH LA, X PT BB 5 a0 AR i A AT G, L RT g

SRR E FR KO FRAE 4 5%, Bassuny ' BFSY
N, BRDRR Fp R R o] DL v 4l R R 3R R
PR FRDRL R W G G BB T 5 Sl 2 i G i A 7=
PERE , 1R KR b 8 B 3 K SF B AE 75 ~ 150 mg/kg,
ARG T Bt 25 0 I KT 1 38 K B e 1Y SF- 2
SR gV I I N T N 1
80 mg/kgh, K EARMF-H H I EAG 2 5525,
B S8 7K S R 160 mg/kg B, 247 H 4 & 0
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RTERTE N N v s A I N R R D O TR N T
FHE AN A A G
3.2 (ARPEARMAKEN2~4 B KERTTE
E3-r:0p-A

WA LR BE AR 1 R b B O A
R EEEETEERN ) Wk 5 RE L
PAEKAR BEEL ", R LW, H
AR RIS KSR 50 mg/kg B X R B AR KR B
FRIGEIEE T 2222 A B R ARR R AR AR
IR G T 77 R B R AN W 4k BT )
TH , 7E AR AR AR 5 5 14,21 mg/kg Y FERT I
DS PR A T 28 I AS [ 7K P % 4 B A K AT (2 i
YER . ARIREE R Won , B 3 K SF 2 40 mg/kg
I P IR, 35 198.51 g, 3% 1 B 4 i 12 i K
ERMEFE ., MHRIMAKFE R 40 mg/kg i, £
BRIL R Y ERTHMESH, ZAdKER
(7= 6 1 o A 4 21 5 L R ki AR R
IR RR,
3.3 (EARPFEARMAKEI 2~4 B KERMF
X &Nz 0p-A!

IMYE TP 7 5 32 48 S i JHJUE 6 B2 e A A
I A8 T AR 1 BT 5 R A O ARSI I Y TP B A AT
()42 T fg ALK B8 SRR 0, IV TP & & 1Y i 1%
AT S BB 2 1 0T B A 5 55, XS I vs TP &
TR, TR LS 42U R R B AT
i 1) 2 2L B S UT AR OE O ) iR AT, AR v,
TIZKSEXF L TP ALB \GLB %85 A/G ¥
S, B 2~ 4 H K B R IR R BT, ]
BRI X B A B A RN R
S0, Dove ™ Fl Luo 25"V BF 5T R W v 4 A5
Mg UN & & B EFAL, A, g UN & &
it 5 S TN KT B 3G S R AR S T v, U B AR R
] B AR I S AR 2 R BURK B R 8
e T BEAR
3.4 fAMPIRMEAXN2~4 B KERNEEHN
B i T A R

] ) ) 4 T AR A R AT, 2 5 RN
AL L R |, CuZn-SOD S HLIA By £l 41k 151 403 1
— Bt R A B, BE L —IE R A B
HHZE(OY - ) TEGEREA F i 2P 7 R % &
FAEMN . CP R AL, & —Fh S a2-
WA, HAPUAEAER . DR, AR b s n
52 0 I ¥ P CP IS e, AR FE 50 H

W4 A G LR TP TR IS ) K S 4, 465 SR 3R 0, 4
WsKF-k 80 mg/kg W), IfiL{E o' CuZn-SOD Y
P dRe i s B N KSE A 40 me/kg B3 R CP A IE
Phed o A v, 8 A K P 3k 40 me/kg B
1% CuZn-SOD WM A, 5 80 mg/kg 42 5% A
B3, 5 LR oE 45 R IR — 80 W B KN
160 mg/kg i}, IfiL 7 H' CuZn-SOD i ¥ F& A%, 136 B
e H v A e v 2 AR I P CuZn-SOD i
Pk, ZEIEAR LA R R R AR TR A DR R R AN
[F) 7K P-4, 45 2R % 9, 6t 5 1ML 7 T CuZn-SOD i
fAE i E 2R CPIEMBL AR EER, 2%
SRR gE 2, BE 2 TR R R R K S A3, G il
H CPIGEAREER HEERARE, Kl
Brf, L CP I P Bl 5 0 7K ST 10 38 i 2 5
X Uk B 8 0 7K SF B4 3 RE 3 5 1 B AR i Bt AL Ak
Uife, U LWRoe 4 R4 R, T 685k Bor) ik
55 50y 4 % ] 114) 5 B RN BURR M R TR A
3.5 RRPEAMAEX2~4 ARKERRNE
BEXENXMm

WE#% 48 BT S M S MR B E R B O,
FEFE 2R R 00 R T Flot ok 2R IR 4% 1 A2
PGB, SRS IR, W= it e AR A R
HRPERSE E 4, AR T 8 I KCE X K E
G TFEHE B0, W48 B, 0 IR T8 Bl BRI 48 £ 38 8
WA, A 5 K B AR R K MR A
K, T RE R AR 50 5 A A K FE K
G TR 32 1 [ P, R BV X K B A 1 P R
T AR A7L TS0

4 # it

Tl RS N 5 KT (160 mg/kg) M4 X 2 ~ 4
ASKERIF A B E WA KAEM R HE AR
B (A 5 FE AT, 2 ~ 4 K B S AR T Y 3
TRINAKSE K 40 ~ 80 mg/kg (] H o 4 5 %) 52
{4 44.56 ~83.58 mg/kg) .
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Effects of Dietary Copper Supplementation Level on Growth Performance,
Wool Performance, Serum Biochemical Indices and Copper-Containing
Enzyme Activities and Visceral Organ Development of 2- to
4-Month-Old Long Hairy Rabbits

ZHANG Yongcui' WANG Enling' LI Yanwu' WANG Yuanxin® CHENG Guangmin'
LIU Jiansheng' JIANG Bayi'"

(1. Shandong Vocational Animal Science and Veterinary College, Weifang 261061, China; 2. Animal Husbandry
Development Promotion Center in Lanling County, Linyi 277700, China)

Abstract; This experiment was conducted to study the effects of dietary copper supplemental level on growth
performance, wool performance, serum biochemical indices and copper-containing enzyme activities and vis-
ceral organ development of 2- to 4-month-old long hairy rabbits. After cutting lanugo, one hundred and eighty
long hairy rabbits were randomly assigned to 6 groups with 30 rabbits in each group, the rabbits were feed sep-
arately. Rabbits in the 6 groups were fed experimental diets which supplemented with 0 ( control), 10, 20,
40, 80 and 160 mg/kg copper ( the form was CuSO, - 5H,0) based on a basal diet, and the measured values
of copper content in the 6 experimental diets were 3.25, 13.13, 23.40, 44.56, 83.58 and 163.87 mg/kg, re-
spectively. The trail lasted for 7 days for adaption, and 53 days for test. The results showed as follows: dietary
copper supplemental level had significant effects on average daily gain ( ADG) and feed/gain (F/G) (P<
0.05) , the highest ADG was obtained when the copper supplemental level was 80 mg/kg, and the lowest F/G
was obtained when the copper supplemental level was 40 mg/kg. Dietary copper supplemental level had signifi-
cant effects on lanugo production, fur area and wool diameter of rabbits ( P<0.05) , the lanugo production was
the highest and the fur area was the biggest when the copper supplemental level was 40 mg/kg. Dietary copper
supplemental level had significant influence on serum urea nitrogen ( UN) content( P<0.05) , when the copper
supplemental level was 40 mg/kg, the serum UN content was the lowest and it was 7.24 mmol/L, but dietary
copper supplemental level had no influences on serum total protein (TP) , albumin ( ALB), globulin ( GLB)
and ALB/GLB (A/G) (P>0.05). Dietary copper supplemental level had significant influence on the activities
of serum copper-zinc superoxide dismutase ( CuZn-SOD) and ceruloplasmin (CP) ( P<0.05). The serum
CuZn-SOD activity of 40 and 80 mg/kg groups was significantly higher than that of other groups ( P<0.05).
The serum CP activity of 40 and 80 mg/kg groups was significantly higher than that of control group and 10,
20 mg/kg groups ( P<0.05). Dietary copper supplemental level had no significant influence on organ develop-
ment indices ( P>0.05). Considering all results of this experiment, the appropriate copper supplemental levels
are 40 to 80 mg/kg (the measured values of copper content in diets are 44.56 to 83.58 mg/kg) for 2- to 4-
month-old long hairy rabbits. [ Chinese Journal of Animal Nutrition, 2019, 31(10) :4622-4629 ]

Key words: copper; long hair rabbits; growth performance; wool performance; serum biochemical indices;

copper-containing enzyme activities
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