a2k HEOSW LR KB K EZH A AR =0 Vol. 42 No. 5
2014 5 H Journal of Northwest A&F University(Nat. Sci. Ed.) May 2014

%) £t BB ) - 2014-04-25 1548 DOI:10. 13207/j. cnki. jnwafu. 2014. 05. 022
2% R AL - http: //www. enki. net/kems/doi/10. 13207 /j. cnki. jnwafu. 2014. 05. 022. html

HiRGEEKER 1.5~3.5 b i R E 1ERE
FTRE IFN-y 3R1% B 0

WO ERE . B LREHL AR

(1 PSR R 2 SR e B DY # 71210052 HOM HEFEAE SR PR BRZ &)L HOR H A% 7412000

[ ZF] [EMY U5 BRI GE AT X 5 S e PR R & TFN-y 3R 3K 5 (1952 0 . S 81 S 1) 3% A8 12 A o 19 71
FERPERI AR . Drik) K 160 H 1.5 AWM apEdl ok T I . IV4 4. B 40 B4 A EmIE L ae R 9.7,
10.5,11. 3 1 12. 1 MJ/kg (19 4 i B (& B AR A 32 805 — B0 s B0 7 & B0 2 4 H 5 B4 RFE 1 IR #EAT
A AR IO . [45RY 16 AMBe KR 9.7~11.3 MJ/kg B . M S i s g8 B8 50 e s R 1 o | DL L
JIFME TFN-y ik w3 0 AR B R KF T m S0 — @ A, 2.5 et T 45 IV 40T k48 £, 1 e 45 2.
IgG &t LU KJHAE IFN-y RiBE R 2 7K 8 T B F K (P<0.05), 3.5 HiREE, T 415 I 41 &Y 8 AE 48 %2 1eG M1
SlgA &K 1 A5 NARANE IFN-y x| 2R B FH(P<0.05), [45E]) 7 HARAERKFE N 9. 7~11. 3 M]/ke
Ao H R BB Sk 7K1 B T 10 R A% 395 DR S 09 B 2 2 4R R D2 R SR S B K AR 1 Y 43 WA DL SO IE TFN-y B3R5k i H
HBGE B B AL BE K2 11,3 M) /kg.
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Effect of diet energy level on immune function and expression of
hepatic IFN-y gene of 1.5—3.5 months old rex rabbits

CHANG Wan-bo' ,REN Zhan-jun', HAN Ying',SONG Hong-xin', XIE Hong-bing®
(1 College of Animal Science and Technology s Northwest A&F University ,Yangling s Shaanxi 712100, China;

2 Gansu Kangyuan Ecological Agriculture and Animal Husbandry Limited-liability Company ,Gangu,Gansu 741200, China )

Abstract: [Objective] The experiment was conducted to investigate the effect of diet energy level on
immune function and hepatic IFN-y expression of rex rabbits. [Method) 160 weaned rex rabbits with age
of 1.5 months were randomly divided into [ , [ , [l and IV 4 groups with 4 replicates per group and 10
rabbits per replicate. DE values of diets fed to rabbits were 9. 7(Group [ ),10.5(Group [ ),11. 3(Group
) ,and 12. 1(Group IV) MJ]/kg,respectively. Other nutritional ingredients were kept consistent. The ex-
periment included a pretrial period of 7 days and an experimental period of 2 months. Samples were collect-
ed every month to measure immune indices. [Result] Immune organ index, immune globulin content and
expression of hepatic IFN-y changed as the energy levels increased from 9.7 to 11. 3 M]J/kg. Group | and
Group [V had significant difference in hepatic index, IgG content, SIgA content and expression of hepatic
IFN-y when the age was 2. 5 months (P<C0. 05). Group | and Group [l had significant difference in

spleen index,IgG content, SIgA content and expression of hepatic IFN-y when the age was 3. 5 months
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(P<C0.05). [Conclusion]) Increasing diet energy level in a certain range could enhance the immunity of rex

rabbits. The suggested diet digestible energy level was 11. 3 M]J/kg.

Key words:rex rabbits;diet;energy level;immune function;expression of IFN-y
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10.46 MJ/kg™ . {58 R A& WF 58 0 . 28 f 1 15
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ARG L 1. 5~3. 5 1 A 0 S B 58 X &2 L A
b 45 E TR R R T LRGBS R0 AR [F]
FE T 7K 1 H RO i 4 4R A S e BREE 1 LA
K TFN-y 3K 052 M, AT A 6 e foc B £ 4L 25 7K
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1.1 R zhy

160 HFi o (1.13340.071) kg i 1.5 H #
W o el H N R A A A O R m AR
1.2 A&t

KR FREAL I = 160 H 3t 50 5t e
RERL R T IV IVA 4. A2 40 H. H R4
Z: M8 32 [ NRC A0 A 1) Gt 2 bm fES L 0 0 T 1k B
SR 9.7,10.5,11.3 Ait12.1 MJ/kg 19 4 Fh H R,
b= 7370 v = S N | O 1 I = 27 LS
AR A4 T H R L A5 AL TR R A A oy B R KO LR
Lo ARE R 7 4SR5 3F A E N 3 50 5 [A]
R2AH A RFE 1R CREER A 6 H kT /5
S IF B T 50 .
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Table 1 Diet composition and nutritional level of each experimental group (Air-dry basis)
TR EL T (B B0 / % BRI
g Diet recipes(Mass fraction) i H Nutrient levels
Ingredients Item
1 Il I I\ I I I} v
£ >k Corn 9. 30 15. 00 18.76 23.50 || JH1LBE/(M]J - kg™!) DE 9.70 10. 50 11.30 12.10
B iEE N Alfalfa 25.00 25.00 25.00 25.00 || MEAF/ (g kg CP 165.00 165.00  165.00  165.00
o 1 Soybean meal 17. 00 17. 00 17. 00 20.03 || MlZF4E/ (g kg™!) CF 130. 00 130.10  130.00  129.40
/NF %k Wheat bran 20. 44 17. 25 15.13 2.80 || MLEBW /(g kg™ ') EE 28. 40 38.90 53.50 80.10
SR Pomace 15. 00 15.00 15.00 15.00 | 4%5/(g+ kg ') Ca 32.40 18. 40 6.50 6.50
EKF Corn straw 3. 80 4. 20 4.43 6.00 || Wi/(g-kg H P 4,00 3. 90 4.00 3. 60
SHFIh Rapseed oil 0. 00 1.00 2.44 5.43 EHWR/ (g kg ') Met 6.50 6.50 6.50 6. 60
EAM Met 0.25 0.24 0.24 0.24
f1 ¥} Linestone 7.61 3.66 0. 30 0. 10
B A 55 CaHPO, 0.00 0. 05 0.10 0. 30
£ NaCl 0.35 0.35 0.35 0.35
151 & Probiotic 0. 20 0. 20 0. 20 0. 20
B % %] Antimildew agent 0. 05 0.05 0.05 0.05
ik Premix 1. 00 1. 00 1. 00 1. 00
At Total 100.00  100.00  100.00  100. 00

1. TR AT N A T v A AR 4R it Fe (FeSO, -

H20) 100 mg, Cu (CuSO; + 5H20) 160 mg, Zn (ZnSO, -«

H,0) 141. 7 mg, Mn

(MnSO, « H,0) 94. 07 mg,I (KD 0. 65 mg,Se (Na;SeO3;) 0.45 mg,Va 3.096 mg,Vn3 0.025 mg, Vg 50 mg, Vg 2 mg,Lys 2 000 mg,
Met 2 000 mg. B E7 5 mg. H 3 BRF] 20 mg, #F B K EE 3 000 mg, #H /K 2 200 mg; 2. HFKFRIHEME,

Note: 1. The premix provides the following (per kg of diet) : Fe (FeSO, + H20)100 mg,Cu (CuSO, « 5H,0) 160 mg,Zn (ZnSO, *

H.O)

141. 7 mg,Mn (MnSO, « H>0) 94.07 mg,I (KD 0. 65 mg,Se (Na;SeO3) 0.45 mg,V, 3. 096 mg,Vl)3 0. 025 mg, Vg 50 mg, Vi 2

mg.Lys 2 000 mg,Met 2 000 mg, Mntimildew agent 5 mg,Diclazuril 20 mg, Bacitracin zinc 3 000 mg, Carrier 2 200 mg; 2. Nutrient

levels were calculated values.
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1.3 fAFER

T 36 G 7 [ PP ) R o R ] R R
1.4 MEERRFTE
1.4.1 S BEws W8 %E S5 BT IE A g
R i L 4% T AT A s g B R AL

JHF HE 48 %50 = JFF I S5 o5 / 396 44 o 4

15 AU 6 50 = ML oGt /90 AR o
1.4.2 S Ea (DI G &8, BEaik
AR R o, B H SR i A 10 mL Z2 45, LA 3 000
r/min 3R (4 CHE .0 15 min. H] 45 175 FE 5 — 20
CLRAE T IE MW 1eG &5 . () /N R 53 i
BRIk 1 A(SIgA) & i, Bl —B =
16 W o A BEER K wb v T L BT i B R 3Bk R
BUNG R RE A TCHE A, — 80 CORAF. /N bR
SIgA ok F ELISA {5 & & . i & W B
iEAHEAE Y RHA R A .
1.4.3 IFN-y &&F JBS52 0 HUFJERE G AT
B4 W RGE TR S SR SR e A —80 ‘CIR A& .

(1) RNA (425, Trizol — A5 il B vk 32 BUm
Ho ik RNALHT 10 g/ L B i B 5 e v Dk A 00 JH: 5 4
PE I A% R 8 A 2 S RNA Wk E 4R

51t 5 A . Uk GAPDH (GenBank
o5 AF017079) 82 I, ] Primer Premi-
er 5. 0 it & PCR 519, GAPDH L i3]

.5 -ACT CTG GCA AAG TGG ATG TTG
TCG-3"; FIEaI .5 -TTG ATG ACC AGC TTC
CCG TTC TCA-3', IFN-y LG5l #: 5 -CTG
CCT CAT CTT GGG TTC TTA C-3'; FiiEs| ¥
5-TGT TGT CAC TCT CCT CTT TCC A-3', 5]
Yok 2B TA ) TR CRie) R0 A7 BR A w6 .

(3)Real-time PCR, & # # %5 Real-time PCR
YR K % 5 A ) TR A RS vl il on) & B IR
YEWBEWI 4. Real-time PCR B &N fhix 3 M
R 27O R L R TFN-y AR ik 1,
1.5 HiEAE

S FCE DL 35 80 £ bR i 227 RO, L SPSS
19. 0 Gt w30 B s #E AT et 5 b

2 HiR5 0

2.1 HRGEEXKENMERERERHNZIE

M2 2 AT LA . 2.5 F W s, 4 S E 48 40
MRREFE AN T A B IV 2K, T AMen
JHRE F8 %55 I IV 20 0 40 ik 3] 22 55 1 2 K7 (P <
0.05), T My itse s VA MR 2R B FH
(P<C0.05), 3.5 F &0, i 6 T J0E 45 B0 19 10 F5 X
T 43 IV 452 58 38 R 08/ 1) o 3, 4% 4 ) T JO
FERE RN (P>>0.05) {0 1 415 [ 41 = ] pét
JUEF5 %5 2% S i 2 (P<<0. 05),

®2 HREEXENHERERERINZN

Table 2 Effect of different energy levels on immune organ index of rex rabbits g/kg
13 JHFEFE % Liver index JIgL I 45 %% Spleen index
Group 2.5 J1#% 3.5 A 2.5 A 3.5 A
2.5 months 3.5 months 2.5 months 3.5 months

1 29.5946.10 a 27.1447.25 0.4540.14 a 0.4740.12 a

Il 33.89+1.47 ab 32.81+4.14 0.5540. 21 ab 0.66=+0.21 ab

I 36.1944.44 b 31.9641.07 0.6240.19 ab 0.7040.17 b

I 37.204+2.19 b 31.6746.00 0.7740.25 b 0.6640.18 ab

T < [ 5 B 5 i A [/ 7 B 3 R 22 57 35 (P<<0.05) . TR,

Note: Different lowercase letters in each column indicate significant difference (P<C0.05). The same below.

2.2 HREEEKEXW R ERIKEBQ K ZID

M3 AT LA 2.5 H S, 11 20 58 % () 1 i
IgG Frimfm, VA HK, T A&k, Hp . V4
Mg IeG &5 1 Ml H¥ik s 25 58 EKF
(P<C0.05), /N & SIgA & & 2 4 7] 22 7= A 1
FH(P>0.05),

3.5 Hudes, T 2V A M ik 1eG & & 2%
EIE RS T H 5 4 1eG & &
25 (P<<0.05), /NmEERE SIgA &t )\ 1 F|
IVt B A R TS R R, DT 4 & &

w5 T4/ e STgA & i 22
SR B E K (P<0. 05),
2.3 HREEKEXNWEFE IFN-y RIXEH
A

H 2% 4 ] LUE L BEAE H R AR /KOF 19 32 = L
GIFNE TFN-y b2 m. 2.5 A et T4
5N @AW NE IFN-y Rk 22 7 W % (P <
0.05);3.5 Hidwt, VA5 T .11 HMWi I TFN-y
FIR N 2 F A B B K (P<<0.05),
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*3 HRBEEKFEXNHEEEXREANFIN
Table 3 Effect of different energy levels on IgG and SIgA of rex rabbits

453 IgG/(pg =g ")

SIgA/(pg » kg™h)

Group 2.5 H# 2.5 months

3.5 A# 3.5 months

2.5 A# 2.5 months 3.5 A# 3.5 months

1 3.3940.30 a 2.4140.61 a 40 274£6 775 38 130E£9 141 a
i 4.0940.31 b 2.7540.37 ab 38 4016 686 37 388£5 619 a
Il 3.4340.33 a 3.2740.50 b 35 197+18 317 46 455+4 528 b
IV 3.8740.21 b 2.7640.56 ab 46 95514 664 42 7052 970 ab

®4 BIRBEEKEXNMEE [FN-y RIZHZIT

Table 4 Effect of different energy levels on expression of hepatic IFN-y of rex rabbits

2 5 IFN-y ikt IFN-y content 25 51 IFN-y #ikH IFN-y content
Group 2.5 A% 2.5 months 3.5 A#% 3.5 months Group 2.5 A% 2.5 months 3.5 H#% 3.5 months
1 1.0740.22 a 1.7840.74 a I 3.93+2.84 ab 4.73£1.19 ab
il 3.35+1.31 ab 1.9340.81 a v 8.57+2.74 b 6.684+1.89 b
s Wi S B ATLAAR 75 7K B e AT o JHE JB e e B A R
? 9"

Go 55 4 B A BIOR A 1 0 W) G 9% D) R R 55 11 H
FE bR ot PEAN 7 I LR % D) RE 5 W 19 H 2
B — ARy S A R AR T B i A
KT B W) ) S SRS . LR BT R R
B, H O AB A KT 5 307 78 22 G S 2% B 48 BRI G
AL @M Z RSV R mEE R R &
1K B AT DA S Bt Bt 1) 2% &« 08 T 422 /&5 80 0 11
G fE KT 5 T 3 25 S0 HIE L TR RS 1 B R 2
ARG 48 B B H R BE 1K 7 Je T S RRAIG {H 45 b
P 22 AR E ., AR LB.2.5 Hilgnt, B H
B Ft /KT 16 B8 o, 280 G 1) G I 8 50 BT I 48 Z00R
BE = 30 s (EL 3 3.5 F S i G B4 JL 0 8 %5 Fn B
T B bE B AR RE B K A B S B e B TS R R
G RPAM R KB AR R L.
X 5 E N R 3~ 12 FAs A K i s 1L ek
R 12,12 M /kg, 12 J& DL S 09I AL BERR E ol
10.45~11. 29 MJ/kg MIFF" . 78 H M H Al 5 5= %
FR B A5 B0 R B H AR RE R K E A TH R . 2.5 H i
G S BE RS B 18 B T 2 A BE K OT R L e
RPEE R E Mot s Thigtidr; £ 3.5 A #
B 575 IV 20 881 G S 2 46 B80T B L T RE R I Ol XY i 5 2
S B RKAFE M T $e v BE AL S 1 R B i T 3L

TgG 2% I 7% F % BR 26 11 A 6 2 4%, 29 o I v
o R BREE R0 75 %0 . 7 AR T G g vh ke ¥ A T R
PEFIY . T Ak 266 B55 0 A5 B P ) 9k 12 21 0T =
KA SIgA L 78 B B5E 2% Y 1 S 228 R 4 )2 6 Hk4L
A I AR R E EEAEH . SIgA A{LHE B
b5 D A 0 7 28 R T ) R BRE S A R 3R R A
I P U2 B9 TR S BT LA AE B Lk 9 A T SR O T B A
HEEAEAYY . GRE BREE (AT R E SR 1 G

TR G K . AR g & B, 3.5 H
B 2 I ZH 5 T 1eG M/ &G I STgA & &
R E R T T 4. X KRR H R E & KT
T M7E 1gG ANz R STgA 43 Wb 5 355 58 IV
ZH 1 S P KR L B s M R TS (I A P R R SR
W 3k v A0 RE i AN EL A T 0 S o 25 BR B A 0 0
L5 e 6t G 1 B (e . 2.5 7 i e, 308 A i
T TgG & it BB KU 8l o 1 5 4l IRl /N B R STgA
G3 W 25 SO 0 3L AT RE R a0 1 () ) SO AR A il
6 1 B 9K S I T B

IFN-y i fk S % T4 &, J& T Thl % 46 fg A
. FE R R A0 M A0 % 0 R O R R Y
THO 1 TH1 9 CD4 " H# B T 40 M FUL-T a1
CD8" 4 Mg y= A=, v] Lh e S M b i S him 2R A, |
FEAEE T B kU 40 B 3% 5 53 4k . CTL BUVFT Bk
ELA0 M S WP ARS . WFSE R WL IFN-y A 5 i
PO PR PR A R AR 2
KW R, FE 2.5 1 3.5 A 2 A B B, o i E
IFN-y Rkt b H O 68 5 7K 7 19 & i 7 -
F RS GeRAN IFN-y ik 025 T 5k
et 2, X U6 B B it T LG #E TFN-y Y33k, M
PRAf TFN-y 4305, N3G s AL B S e PERE . i
JFNE TFN-y ik 76 H AR AR it 5 = 4138 2 & K
A RE A BT R A ML BT IR A 0 e R R 1 2
BH A A% B T T 2 0 E SRR

4 %5

1E HRBER KR 9. 7~11. 3 MJ/ke i}, H R
fiE 8 7K 1 T i BE 05 B 1w 00 19 9 5 A 4 R e
PER G S BR AR Y 23 W6 LA BT R TEN-y B3R5k,
A R R B H R AL RE KA 11,3 M ke,
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