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Abstract: To explore the effects of active immunization against GnRH on the hypothalamus Gn-
RH biosynthesis and gonadal feedback regulation system in adult Sprague-Dawley (SD) rats.
Thirty-six male adult SD rats at the age of 12 weeks were randomly allocated to three groups of
12 animals each. Briefly, 12 rats were immunized against GnRH with a booster vaccination 8
weeks later. 12 intact males and 12 castrated rats were not administrated and served as controls.
The GnRH antibody titers and reproductive hormone levels in sera, and the content of GnRH in
the median eminence were determined by radioimmunoassay (RIA). The mRNA expressions of
reproduction-related genes in the hypothalamus were quantified by real-time fluorescence quanti-
tative PCR technique. Active immunization against GnRH significantly increased serum GnRH
antibody titers in eleven of twelve immunized rats, reduced serum LH, FSH and testosterone to
around or undetectable levels (P<C0. 05), and resulted in a subcutaneously atrophy of testes in
these rats (immunocastrates). Compared with intact controls, immunocastration of rats signifi-
cantly reduced the content of GnRH in the median eminence and mRNA levels of androgen-recep-

tor (AR), estrogen receptor alpha (ERa), kisss1, GPR54 and GnRH in the hypothalamus (P<C
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0.05). As to surgical rats, excepting the serum LH and FSH levels, and the hypothalamic ERa

mRNA levels were significantly higher than those in intact rats, the remaining experimental pa-

rameters were similar to those of immunocastrates. These data firstly indicate that the feedback

regulations of gonads on the hypothalamus and the synthesis capacity of GnRH in the hypothala-

mus are both suppressed by active immunization against GnRH.
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FAMEAPE GaRH 3 3 2 34y, R 3 sh Py oLk
PEA R YT GRH 4 S PEGUIAR . 515 A2 5 N 70 3 &
GEF- 7 19 2% 98« DT B0 AR T e M- 3 A R Bl =2 1]
F19 TE S 3 5 AR i 20 AR B R Y R g
LB H A AR T IR B e LA H .l H A
U B A AR B A GnRH 3 8l g &
BB AR 56 T GnRH 3 8h %58 LS A HLELH)
AR . BEAh . GnRH 3 % B 11 3 ) 28 5 4l 1)
(9 1E B BB O R L R % R G KR WAL T 2K
PR IR 2 BN A% SR T 2R 58 LA G TR B
N GnRH AYIEH & B, 2 4 6 WARGE . A B 5T
L SD B8 B B, 9 25 1R R R R R ik
GnRH A 8070 W6 1) 455 3 6 1 o Jil 1 9 3% 32 -
kiss-1/GPR54-GnRH" ", R G M HF 58 GnRH T 3
FBEXT T il GnRH K% i B 058 8 1 38 B 38 91 2k
2R I 2 . LR GnRH 89 £ #1531
PLEE,

1 #MRlERE
1.1 EIezh4

VE 10~11 Ji i& A H 275~311 g /47 1Y fet FE
PR SD A B 36 H Cely U )1 K 2% 42 74 5 56 3 ) vh
D ARAE) L BEAL AT Ry e 4L 58 X IR F R L
A A 12 H A S48 B AR TR
1.2 YRR

GnRH Jf 41 — R 1k 60 3 &£ 1 2 & ¥ (TDK-
OVA) i fif 22 Meloen Z#2 15t I , 3% B id & 2 I H.
B. Oonk 85" kAT, RUKE DL D AU 24 1% (D-ly-
sine) U 6 {7 H & B2 (Glysine) i) GnRH 3131 — &
AR % 114 49 (TDK-OVA) % F PBS(pH7. 4)
o AR TR Specol {57 7843 314k . 12 J g w43 H
G2 i BT BR A LA S 1 mL FLAEHTE (& TDK
50 peg) 8 JEJE G, T 5 R K T i [ W0 4G e g .
56 R Xof B 2 e B A AT 3 ST s TR 2 Ok B D)
TEIR I TF A A — A #E AT PR £ R Rid
N0 wpv,

1.3 #HEX&E

R R T R KW RIE5 2.4.6.8.10
wpv (i 2 J8 1. B 2 AFETHT 2 J) R 4R &8 3) ik
MAE 1. 5~2.0 mlL, 2 75 f8 il 6 R 5 o >R ML A 566 K
MEERAHRKGO CyH 20~30 s, me)E 4 4,
A i 5 SRR BR R I J5 S5O O AR BB . B A AR T
4 °C,3000r « min ' g0 15 min, 43 & ML, — 20
CORAE 00 5 3 PR S 2 &

I AL BE IS T 3 2 T e i A N =2 L
L RV 43 R T A s RO 4 A ) 52 hL B
MR, BIEBRAAR o= Ur(FEE/2)° (K
JE/2)) /4 AT THER 10 sk B S ALY O B AR
SN N AR 5 = S S Al 3 O N S Bl
BT 057 WA - B IG5 N — 70 CARAE . 43 3
AT GnRH & 8 &F Fefidi A 3¢5 [ mRNA £
KK,
1.4 Mm% GnRHIEAERHESENE

M RIA 20 %2 I 55 GnRH Bt 4 3 B, 35 71
G S TR R E A Y A E R B
PRI 5 3 T 2 AL Ladd 285 i 7R #4907 15 3 47 0
FE . PUMRTE B ARG BERE A 1+ 3 200 W I A9 T-
GnRH 4345 & R £ n . VL% RE Fr I 55 0 45 1 7
Pk RS A F <1,

My LHUFSH J T & & ¥k A RIA i Fl &
B FAb st b AW R PR D, F FT-2008
PETHEA (PG % =75 ) AR ™) I o 4 G B A ™
A e iR & DGR B EAT
1.5 TEMERER GnRH i E

PRS0 Bk IE R TR A KA
LA 1 mL HCIL(1 mol » L™ 7843451 3 5 55 A ¥
BHAE P = R CE 100 min, RGBSR T T 4
‘C,4 000 r » min " B0 20 min, B F3E A 0.8
mL NaOH(1 mol « L™") AR 5 . i F RIA ] 2
FERERERES R GnRH & &, ¥ & Figs
TR R G A ) o B A SR AL R S
C. E. Roselli 257 1y )y g 17 .



564 S

I

E o 45

L6 EEREN
N7 D S i ey D B 18 g i R e S B
IRAGHIN , AGr I 3 Ao S I O B PCR Jrikifidy.
Je L AR M- A R A 2 8 RNAL SR 5 H Uk A
M 58 RNA,18S RNA,28S RNA DL I 5 5% 4 7
PLR R TGgs  Prig B R i RNA SR B #e 54l
77 & PrimeScript® RT reagent kit with gDNA Eras-

SRJE LA cDNA Sy A A2 R 5190 F 3E47 22 ik
TR FH B %8l CEX96 (BIO-RAD, Inc.) .5
mE A 3 G PCR AP 95 C 10 s, SR HEAT 40 8
) PCR.95 CARME 5 s, 58~61 CiB Kk + A 25
ss I Ja IEAT I R I 28 LA I PCR 37 3 7 9 1) 45 57
PE. HAIEE mRNA X2 1K 7K F R FH b o i 26
DT VRIA . A I PR R i R R T SR FH A 5 1 4

er (Perfect Real Time) (KiEFEEY AT B H R
B SR L cDNA  AH I HRAE 7™ 46 42 BEBAE U0 B B k17 .

U

x1 519EFE5
Table 1 Primer sequences of body tissue genes
8 97| GenBank 55 S1FH (5'-30 FEHIRIN/bp
Gene GenBank accession No. Primer sequence Product size
F. GCTGCTGCTTCTCCTCTGTGT
Kiss-1 AY196983 ) 88
R: CTGTTGGCCTGTGGGTTCA
F. GGAACTCACTGGTCATCTTCGT
GPR54 NM_023992 ) ) ) ) o ) 69
R: GTACGCAGCACAGAAGGAAAGT
F: GGCAGTCATTCAGTATTCC
AR NM_012502 ) 89
R: AGTAGAGCATCCTAGAGTTG
F. CAGGCTTTGGGGACTTGAATCT
ERa NM_012689 148
R: TGATTCCTGTCCAAGAGCAAGTTAG
F. GGCAAGGAGGAGGATCAAA
GnRH nm_012767 - ) 142
R: CCAGTGCATTACATCTTCTTCTG
F. CACAGCTGAGAGGGAAAT
Bactin NM_031144 155

R: TCAGCAATGCCTGGGTAC

Kiss-1. Kiss kG5 s GPR54. Kiss JIK 32 W 4 55 H s AR. HEWUR 2 14 ERa. WE R o« Z 44 GnRH. 21 IR R BN R 5

Bactin. - EH

Kiss-1. Kiss peptide encoding gene; GPR54. Kiss peptide receptor encoding gene; AR. Androgen receptor; ERa, Estrogen al-

pha receptor; GnRH. Gonadotropin-releasing hormone
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The same letter within day donates no significant differ-
ence (P>>0.05), a different letter within day donates an
extremely significant difference (P<C0. 01). Arrows in-
dicate time-points of vaccination, the same as below
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Fig. 1 Serum anti-GnRH antibody titers
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Testicular weight, volume and the content of GnRH in the hypothalamus median eminence
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Kl 3 BT » 58 B 0 B 20 1 LI s LH o JiF k& A
R W A 4 Hif2 L 7E 3. 30~4. 49 mIU « mL™" |
Tksh. A 3. 46 mIU « mL ', i FARER
ZHE R FAR LRI M E LH ¥R Th i . A 50 1
[) 4 R A e HI0 25 = T o0 0 R A B v LH ¥k
JE (P<<0.05), #I2K, e L#H R bk Ry
SERE X RAME R MV LH W E LR & 2% (P>
0.05),GnRH F 3y 5 . e 2 H Bl g LH ¥ 5
S8 TR NSRS 2 FRERAIR (1 mIU « mL™) LA

WIS 2 JH A A AT 3 S AR T T R X B 4
LM IE LH ¥k BE (P<<0.05), ki i, GnRH
F e g g LH kB R T B AR S 4
JEl AR AT ¥ S 2 T S e R A RS LH W
(P<C0.05), H AR50 1 1] 55 50 5 % B A1 B il
W LHWE LR E2ZR (P>0.05),

1% FSH #e B i 4 Jios , 56 8 0 B e AR 25
A BRI A0 30T 1R M v FSH ¥ e Fe s ke g . F
AR LB RFAR LG M FSH ¥ BT = H A



566 )

H

44 %

I8 1 1] 5 58 0 B M R Y FSH e 3 35 0 B
ZE5 (P>0.05), #1602 K. f e & 3Rl ok i i
e R MME Ry FSH W LR FH 27 (P>
0.05),GnRH F 3 % % J5 , o 9% 25 # B v FSH
W B G208 T B AR BT B A DR (1 mIU « mL™1)
BRI A S 0 2 ) 28 4 B0 I 38 4 35 1K T 50 48 4 R
2H e BRI W FSH ¥ JE (P<<0. 05), i ¥k ik Bl . Gn-
RH F 30 G2 J5 g FSH ¥ B2 g G0F B L {5 W] 4
Ja 2 JA BALAE R B T g A ORm Y FSH
W B (P<C0.05), H A& AN 150 11 (0] 5 57 B X B A B
M LH BTG 3% 22 5 (P>>0.05),

o SEHENTIRRL - AR

= kiR
+ v

T, 3.5
a2
if 3.0
22ss
B2 20
X 8
=3 1.5
# g 10
fr 2
% 3 0.5

0

-2 0 2 4 6 8 10 12

1 )5 J B/ week Weeks after vaccination

B2 miEEmKE

Fig. 2 Serum testosterone levels

- SRR
~ QLR

FAREHE
- ER

I LHYEE/(mIU-mL™")
Serum LH levels

2 0 2 4 6 8 10 12
s 5 i % /week Weeks after vaccination

[F] KA A 7 B %R 22 5 R B 3 (P<<0. 05) , AR 7Rk

IR ZE 5 L (P<0.05) . Bk FoR S i (Al ai &1 4 [

The same letter within day donates no significant differ-

ence (P>>0.05), a different letter within day donates an

significant difference (P<C0. 05).

points of vaccination, the same as Fig. 4

B3 Mmi&LHKE

Fig. 3 Serum LH levels

Arrows indicate time-

2.5 TEMRIESER GnRH §&
Wk 2 fra, 528X A A . GnRH F 3
G5 2 SN TF R Fe A i 25 BRI T B i 1 R

GnRH % & (P<<0.01), 1 FAR X # 5T F e
Rk GnRH & & X BT GnRH f i L H BT
Feli iF e GnRH &4 (P<<0.01), GnRH F3)
oA ARk % BRUR i E R GnRH & &9
P B 550 A L 22 5 AR 3 (P>0.05),

FAREHR, o SEEENIRER
= LR + ERHR
~ 5.07
= 4.5 1
g 2 401
E % 3.51
= E 3.01
B % 251
fIé £ 201
»n 2 151
bz & 107
fg 0.5 1
-2 0 2 4 6 8 10 12
13% )5 ) §/week Weeks after vaccination
E 4 1niE FSHiRE

Fig. 4 Serum FSH levels
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Fig. 5 Effects of active immunization against GnRH on
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