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Effects of active immunization against GnRH onhepatic
lipid metabolism in male pig

WANG Zuo-wei, HAN Xing-fa, DU Xiao-gang. ZENG Xian-yin, CAO Xiao-han”
(College of Life Science, Sichuan Agricultural Unicersity, Ya’an 625014, China)

Abstract Thirty-six male pigs were randomly allocated to three experimental groups (n = 12).immunocastrates,
surgical castrates and intact controls. Serum concentrations of testosterone, triglyceride and glucose and lipid
metabolism enzyme in the liver were determined. The mRNA expressions of metabolism-related genes in the liver were
quantified by real-time fluorescence guantitative PCR technique. The results showed that: Active immunization against
GnRH increased serum triglyceride, significantly reduced serum testosterone (P <C 0. 05); Compared with intact
controls, immunocastration of male pig significantly increased the capacity of fatty acid syntheses (FAS) and acetyl
CoA-carboxylase (ACC) (P<C0.05),and mRNA expression levels of FAS, ACC and microsomal triglyceride transfer
protein (MTTP) (P <C0.05); However, significantly reduced the levels of hormone sensitive lipase ( HSL) and
peroxisome proliferator-activated receptor y ( PPAR 7v) in the liver (P < 0. 05) while the serum triglyceride
concentrations and hepatic FAS, ACC and sterol regulatory element binding proteins-1c ( SREBP-1¢) mRNA levels in
immunocastrates were still significantly lower than in surgical castrates. Taken together, active immunization against
GnRH improves the capacity of fat synthesis in the liver, but which is still remained at a lower level than that of surgical
castrates.
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A F8 5 A 7 AT SR A% B 1 SR e ) £ T
B LA RBR AN T I JE IR 7 (Boar-taint, 322
S W I AE T IR 07 A1 2 vl 1 e 0 TR 5 Ak ) D sk
G A B PE LG K IR ) R R Y (H AR
G5 FR e T7 1 23l R AT R L ) LS P A
AbFER Y 5y A5 1 e E BB T A ) R i 1k R
R B OMR (GnRED 8 S /F y —Fh 20 fit 4l
70 AR TR R 1Y Ho i 2 AEOR L BB A RUR T ik
FAR LSRR RS, B FF AR L. GnRH
T Bl A P T AT R AR 2 K TR AR B D5 5 L v 98 Y
U0 H GnRH = 5 68 B AR 23 5 1 4% B 5 55 k11
JE B B GnRH 52 3 f 08 X0 23 4 g 7 A 35 1 52 vl H
A WL

BN RE W A  E EE R A A TR RN R D 4H 2
(7] EF U SR 42 ) 4 B B k- A A0 E SR A 0
ar H e I A A A 0 S0 R R s BF
i I A R O B PR il 9 AR A0 R T R LA i
AN O R i 1 e a1 A S O
(Triglyceride, TG) 1] #; 3z 2 I§ I 21 234 M B &= £
) s

S g 107 A 2 B8 17 AR 5 23 A 3 2851
MZE R Z 2 R, B ar e i i ag AR
rh— S G B Y A T A< 5 D5 R 5 S (Fatty acid
synthetase, FAS) f1 Z, BE-CoA R Ll ( Acetyl CoA-
Carboxylase, ACC) J& ig 1 g Mk & A% H ¢ i R
ML) 5 3 2= ARk S B ( Hormone sensitive lipase,
HSL) 2 fig 17 43 fff v 56 4 A B 3o it 5 A0k 44 H il
= Jig ¥ 18 % 1 ( Microsomal triglyceride transfer
protein, MTTP) 76 H il = R 5% iz rh e & 2 AE ™ .
(7] IR 30 4 o — 26 55 Jig 7 A 35 AH 5C 109 b T 81 48 ik PR Al
Bl PRS2 4 [ P 9 5 0T R 45 & 8 (Sterol
regulatory element binding proteins, SREBPs) . fil
KA & ¥ B BEoot fF 45 & # B (Carbohydrate
responsive element binding protein, ChREBP) | i
AL W AR 3G 5 ) WS B 2 K v (Peroxisome
proliferator-activated receptor v, PPARY) %5, B 1]
3 3 5 ) A i T 1) B DA T 5 T B U5 R 1 A
AR 5 38 o % GnRH 3 3y G 28 A 5 10K i 17 4 153
AH O Bk PR 26 i i A 5 AR O B SE L B B GnRH
F Bl e 2 X B W E R D A R . B TE R
GnRH 8 78 28 7 iy i 4 At ) 22 40K 4 A B i
XHF

1 #H5RFE

1.1 K@z 5t

TPEHL 10 JA 0% o g R A A% 58 X KR XK H =t
B AE N 36 Sk MR H N (27, 28+ 3. 44) kg, BEHLSY
S Xf REAL AR AT R AL A 12 Sk N 3 A
HE AT 4 K. K9 W] 55 R O
R ARDRH R B L FR ROK R SR B, R R R A L, B
AT RIS A A L e LR T AT R
NG T IRAREE . ARSI [ ) AR A
1.2 sHh¥eEk

GnRH 3 #9292 1 ] 45 [ A< 52 56 2 D) AT 1l
£ 7 K, B R ARE AR T 10 JE I 3 L Y v G
2 mL BE 18 JEWSEH R S g TR I vk S ] TR
IR P o Xk B 2N 0 AN AT Ao b 31, 7 R 20 0 0%
By AE 1 RgiET TR ES.
1.3 HEmXE&E

SR A T A e 3 A O R IR ZE 2 Sk L S
HFEARAL 1K RN T 26 T B,

HLA5 R I R B SR ki, 4 °C R AR R
2 000g Bj.L» 15 min J5 43 B MLIE T — 20 C vKF IR A7
M5 B S R MR A IE . — 80 CIREFH .
1.4 MEFLMSENE

I 7 52 ] 2 I A 22 SOk Oy iR R AT .
1.5 MiFELIERNE

107 & T L= 1 5 R E ) e o s o TS
(Hitachi 902, Japan) #EA7I05E . i FH 50 & 8 A b
ot A 2 A A By A B S ) A DG H AR T A% 4T IR
RGBT
1.6 FFREALABHREXEBIENE

B — 3B 53 20 200 AW S J5 FRHL 2.0 g A
500 uL PBS ZE vhil (pH=17. 4) £/ 5 %, 3 000
r/min B0 20 min, A7 40U I N Bl EK fe g
AT G O E T S A S R A
ELISA 5] & A &I CUSABIO 24 7 . # & #: E
T e R & I B AT .
1.7 BRAEELABERREXEERNE

SBUVR AT s T 4 I e 4 20 R F 3k IR 3R R kil
I R H S B 28t 8 5 PCR J7 vk . i 28 -5 0
PR 2R RNA L By M B I v Dk A G i) G 5
VDL SRR . BREUG HE I S RNA R %
SR & PrimeScript® RT reagent kit with gDNA
Eraser (Perfect Real Time) (I F K#&EFX A& Y
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snRH = 5l 26 $ S 08 235 1T T A i 138 A 52 i) 7

ﬂ)ﬂ%,ﬁ\ﬁiﬁ%ﬁl‘z cDNA , AH S #4E F™ A% e B i B 15
ﬁouamAﬁ&ﬁf%Em%Tﬁﬁmi#
W B A 094X #% % CFX96 (BIO-RAD, USA),

PCR:95 CAEME 5 5,59~63 °CJ;J<+§JEF 25 s, ik
J T8 o A £ M PCR 914 7 ) oy 5
H YA K mRNA M XF 2352k H Pfaffl %_mﬂj&

AT 3 WG PCR ¥ 95 °C 10 s, 40 15 3R T35, ST A BN HBR IR 1.
®1 SIMFIIRTEHE
Table 1 Primer sequences and amplification efficiency
GeneBank 5% 5 . B GR B/ C PR Y
I : 519 79 (5-3) 91K AN /bp o S
GeneBank Annealing Amplification
Gene Primer sequence Product size
accession NO. temperature efficiency

F.: AAGCAGGCGAACACGATG

FAS EF589048 94 61 82.6
R:GAAGGGAAGCAGGGTTGATG
F:AAGGGCTGCCTCTAATG

ACC EU168399 95 59 89.1
R:GATGTAAGCGCCGAACT
F.CGAGTTTGAGCGGATCATACAG

HSL AJ000482 ) 104 63 94. 0
R:CCGATGCCATGTTTGCTAGAG
F:GCCGCCATCATTAAAGCAGT

MTTP NM_214185 201 60 86.7
R:.CTTTGCCGTCCTGAGGTGCT
F.GCTGGTCTGGCTGACGAATG

SREBP-1c¢ AY307771 122 61 89.9
R:GCTTGCGATGCCTCCAGAA
F.GTATGTGGAGCGGAGGAAGAG

ChREBP DQ372586 93 59 99. 3
R:ATGACGGCCTCGGGTTT
F.GTGTCAGTTTCGCTCCGTGG

PPARy AF103946 , , 120 59 95.3
R: TCGTGGACGCCATACTTTAGG
F:CACAGCTGAGAGGGAA

Bactin NM_031144 155 60 99.5

R: TCAGCAATGCCTGGGTAC

1.8 HEAEBESH

K] Spss 19. 0 Ge 844 5 2 J5 2247 07 43
591 AL 8 X R L | G 8 RN TR 2 A T A A L 5
PLVPEE £ hR iR R R . R A LSD ik ¥E 17 41 1)
HAE . P<<0.05 HERBE,

2 HRESH

2.1 MmFEANIBREWL

St EAM . GnRH T30 %5 5 B2 F 3% 1l
T8 2 i 7K - (P<<0. 05) (% 2) , 1fiL 75 H- il = BR KA
LI HEP<<0. D fH A X ] & EKF(P>0.05),
5 GnRH G g AL, TR 45 X 41t 3

T A 1L S ER K - (P<<0. 05), @3 b M vE H
SRR (P<C0. 05), MM K A LI (P<
0. 1) (HARFN K B EKF(P>0.05), 15 %EH
A TR Al S2 K7 T i 3 25 =% (P>>0. 05),
H il =gk B3 EIE (P<<0. 05), 1B K C B
FE AL (P>>0.05)
2.2 EERREXEHEIETNH

5%t B AR e GnRH. = 30 G 28 i 5k 35 48 = JHF
FAS,ACC & (P<<0.0D) (£ 3), 5 GnRH F 31
PEFL, FAR L35 X R4 AH L i 3 46 v FASLACC iy
T (P<<0.05, Sx AL, GnRH £33 5F
ARLSJ5 HSL il & i3 Jo i 225 7 (P>>0. 05),
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Table 2 Related serum biochemical index of male pigs

WH XHRZH (n=10) RIEH (n=1D FARA=1D

Item Intact control Immunocastrate Surgical castrate
220/ (ng/L) T 5.60+0.45 a 0.15+0.04 b 0.1140.01 b
Hil =E/ (mmol/L) TG 0.37£0.02 a 0.4240.02 a 0.4740.01 b
1%/ (mmol/L) Glu 4.860. 47 5.6940. 31 5.9140.49

AT ARG FREFR R 22 55 3 (P<0. 05) . FIAl.

Note: Means with different letters within one row are significantly different (P<C0. 05). Fellow the

same.

R3 RNEREREHRIGEXEBSE

Table 3 The content of lipid metabolism-related enzyme in the liver

it | X B (n=10)

Item

Intact control

FARH (=11

Surgical castrate

g (n=11)

Immunocastrate

NE W5 /2 & i/ (ng/g) (Tissue) FAS
CTEHITE A ¥R ALWE/ (ng/g) (Tissue) ACC
4 E HUKR G/ (pg/g) (Tissue) HSL

71.4445.89 a
8.98+0.83 a

2 054.99+176.61 ab

106.61+E12.90 b 114.35+13.16 b

15.73+2.25 b 18.77+£2.98 b

2 388.20£141.56 a 1672.47+£153.27 b

2.3 BEHRIEXEEEHENRIEIEST

5XF B4 A e GnRH 3 % B 2% | i
FAS.ACC.MTTP 3 ) mRNA # ik /K F (P<<
0.05) (& 1), 3 T HSL,PPARy %P % ik K
SF-(P<<0.05) , ChREBP ,SREBP-1c¢ 3£ [H %3k 45 4k
KIBF) B EMEKFE(P>0.05), 5 GnRH £33 %
PEFL, F AR 5 % AL AH b B 2% b FAS,ACC,

351

30

metabolism

JHREE T R AT S L R X A i
Relative experssion of hepatic lipid

FAS ACC HSL

MTTP. SREBP-1c 3£ B ik K- (P<<0. 05) , i 3%
N HSL,PPARy B R E7K - (P<<0. 05) . {H &}
T8 ChREBP 3 H ik K V- (P<<0. 05, 5%
FEAM I, FARM B E i FAS,ACC,SREBP-1¢ #
PR3k K- (P<C0. 05) , 8. 3 T ChREBP J:[H 33k
K- (P<<0. 05), HSL ,MTTP, PPARy % [H 3% ik /K
AR A TR B B 2 K (P>>0.05)

MTTP  ChREBP SREBP-1c¢ PPARvy

KR4 FR Ttems

@ % E4H Intact controls [ % 54H Immunocastrates W F-ARLH Surgical castrates

[F] R BN R /NG b w25 17 B 3 (P<<0. 05)
Different lowercase letters indicate significant difference among treatments at P<Z0. 05.

B 1 GnRH E3h & Xt 2255 B AT RS B 4 5 48 5 £ B mRNA R A 7k F B9 5208

Fig. 1

Effects of active immunization against GnRH on relative mRNA

expression levels of hepatic lipid metabolism in boar
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GnRH F s R 5 . 24 H 075 52 00 7 o &~
W . ) A 2 S T R 28 3] GnRH 3 3 S sis 240 A\ % 2
JUEH FE S L X 5 Neringa 0 DL K A 5256 %8 BF 5%
gE 3 W GnRH 3 3 % 5 W0R BT, 5 5
TE LHHET,

DFAS & 1 N ZME Gk, B L OB A fl
TR SIS A R JFURHA B IS R . £ A T R A
Sk B R b R A G HEAE T s ACC AR M IR DT R & 1
T A v B B L AL O BRI B A R T R B
ARG A 1 52 N 2 I U R A i v 1 B 3 20 R
AR IS 45 R s, 54 A A . GnRH 3 80
&5 T E FAS.ACC ) mRNA 7K, [ B Ji ik
4k FAS ACC fiff & &t B & T+, £ 8] GnRH
F Bl G S R I =R A BCRE KR . TR 4
AR GnRH 3= 8l 88 A 5 B 17 & BLBE 71 35
T A ER . X 5 Mackay Y AE N
CRhFEW RO B2 B W L 00 BF 95 45 S — 3, 5 Sk R
G2 B HE T TR BN SR AR TR T IR
BRI 4 — 31, HSL 2 3l 51 )5 W5 43 i Y 56
e T O S R e IR R 0 A S T S T A R L
040 HSL 3 o4 7T DA i g s 4 e i . ik
U5 25 T R TR SE N BE SR o RSO F R L3
FHF ok 223808 mRNA 7K 2 T, 5 i F AR
FHNHE HSL B 7 Al 0 2 L R A5
S R P IE T I = R o A e A — s e . SR Y s
J (% 32 3 R A AE B AN B b R A R
TG FEH 5 HNEHE A B-100 (apoB-100) 45 5 I Btk
% N & B (VLDL) 3F AL - N1 #E17 TG 1)
Feizt . MTTP J& JF 40 M & s VLDL fr 24 450 1)
JIG B4 iz 3K H1 . %F VLDL B4 R 43 i 3k 72 b % 4%
HEEAY ., ARBERER, 5K EEHANHEH
. GnRH F 8 f s fl F R L )5 I IE MTTP J
mRNA /KT 5, [R] B 17 A H i =l & Rl
AT 5 EIRAE SN TR 35 A% M H
—Mf . VLDL 7} 45 5 — 87, R0 & 85 I AR
2 fe A B T . HLOR I K BT 2 0 H i =R
532 FF I o 3kt G B 2 T vh R

2) 3400 e BRIV 7 ik DR 7 B AR Y b &
Vi EAE . ChREBP & 5% 1 12 - 5512 jiE-
SRR P AE (DHLH/ZIP) % 55 1 R i 5 . 76 4
Jig AR e AR Ll R T LN R R

fiti (L-PK) . ACC.FAS 55 FE PR i JiF E OB 25 1) B
i AR A BE 5 % W Rk BR ob/ob /N BUIA Y
ChREBP 3 [H J5 5 & B8 Bt & i &5 B 45 2135 4 2
1E SREBPs J& JFIE 2 5 5 7 2 . H-Ih =15 . 5 &
P AR A 32 B % B Sk R s T, SREBP R AU &%
-la-lc.-2 3 Ff i AU, Hoft SREBP-1c J& Tl &
BLRIRH WAL, EFES 5 X N8 5 0 A R 4% BT %
TG i I A A A 22 S A S 3 IR 00 A A 3R
ik nSREBP-1¢ K& [F % 5% 55 P /IS BRUR R H 38 H b =
B R L AR IR 45 R, 50 B4R H L
EHMF R LEHIG AWM NE SREBP-1¢ 3 ) %
KA T R A, T TR 25 B i A B B 3K
V.1 SREBP-1c 5H R FAS \ACC 45 5 A 45
A — B0, R B A R 25 35 38 i 5 e B sk Y
SREBP-1c¢ Wi Jig 15 A48 s ChREBP F:PAE
% Y5 SREBP-lc M MW HENF, &5
SREBP-1c S £ N —E P FME RS 58, 5
5 234 ChREBP 310 5 SREBP-1c A 8 K
— i TR B U RIAE B O R 34 ChREBP
F PR R AT T X BR A W 3 T R, 5 0 BUN R AT
C I ChREBP He PR 7E i 38 0% B A8 8 45 b & 4
FIAEF L R K H Rk A R R
SRR Y S O R S e = E Y (I it R T (G O
AT AT BE A A 2 R % L £ ik . PPARs
J& T A% 52 R K LB 43 & PPAR-o, PPAR-S,
PPAR-y 3 Fr iz A4, Ho vt PPAR-y 3= % 7E JI- 1)k Al jig
I 20 4 33k L A B 7 40 MR BN 43 Ak i A v R 4
FEEAE ] HES 5 R I Y s n AR & A
WEIE 4R W FFE b PPAR-y J A Y 2% 3k 5 IR 15
JFF BTE 1% D AR 2, TRl i PPAR-y #sh th B 1
SR AT B AN AR PR 2 B A G 2
RER, 5X UM, o LEHZMFRERE
PPAR-y B335 0 AR, HF AR L34 T 52
T RGOk A 5T KB PPAR-y /Y
Tk G R O e 5 AR 56 45 R — B
B A BF5E KB PPAR-y J K 3% 35 1Y 35 I ok g
7 406 P 386 Jomn DA 42 T A U R AR i
55 T PPAR-y JERAERE K24k R WF & A
IS A HOGA T 78 B B KOF B 3R T IR AT .

DS YNg I & F I8 Wi DAL PL F 1 iE TG K
L I TG F 6 R WL A 2 R Bl K
R R WM E TG K 5 M 42 2 2 5 Al
SEHTEL N R B ER 0 52 R KO R B R R
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AR BRI R IR 3R S R KT
A OGP 2 — T T 2 55 1T TG /K, DA T B 322 52 Wi
FAS,ACC, HSL 4§ 5 Jig 5 A i & 22 A8 O Bl 1 7%
PEP 5 — T R LTS TG 7K S B4R 52 i JF JE
&2 53 IR 2 38 KSR 1 0 5 i 5 0 I R R H il
A I 56 3 PR 1K KOF R R
AR IS TR . GnRH 3= 5 % 88 25 5 1A i 1M 35
AL F R LA AT B BRI, WAL T F
A F N T SURE DI D NG I o 4R T A S (R I A
AHERI T GoRH = 2 %y fE 42 = B 7 b A1
HIG 7 R 2 N A A AN B iR fg B . ARt
I8 25 A e R 3 38 K OF F0AH 56 Il B K OF 2R AT, R
AT 5 it 0% 1 A S DY 7 2R KO AR Ak T
— BRI FIT . L 3 2 % A G i R ek Y
B R AR R RAR R,

GnRH EZh R & 1 28 56 JTFIE NS W5 45 BE 77 »
B S GE T AR L H N3 A EE L LG 5 & BE I 75 1%
THIH
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