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Effects of Active Immunization against GnRH on Functions of the
Pituitary-Testicular Axis in Adult Male Rats

HAN Xing-fa CAO Xiao-han DUN Xiao-gang ZENG Xian-yin
(Isotope research Lab, College of life science, Sichuan Agricutural University, Ya’ an, Sichuan 625014)

Abstract; The present study was designed to investigate effect of active immunization against GnRH-Tandem-Dimer
(TDK) on functions of pituitary-testicular axis in adult male rats. Twenty-four adult male Sprague-Dawley (SD) rats
were randomly allocated to two groups of 12 each. One group was immunized at age of 12 weeks with a booster
vaccination 8 weeks later. Another group were not administrated and served as intact controls. All rats were decapitated
at 4 weeks after booster vaccination, blood samples for antibody titter and hormone assays were collected once of every 2
weeks to determine serum anti-GnRH antibody titers and reproductive hormone levels by radioimmunoassay (RIA). At
autopsy, pituitary and testes were collected to detect the mRNA expressions of reproduction-related genes using real-time
fluorescence quantitative PCR technique. The results showed that eleven immunized rats responded well to the
immunization (immunocastrates). In immunocastrates, serum gonadotropins ( LH and FSH) and testosterone (T) levels
were declined following vaccination, and were significantly decreased to low or non-detectable levels as compared with
controls (p <0.01). Testes in immunocastrates were decreased to 20% of both the average weight and volume of intact

controls at autopsy (p <0.01), and testicular histological evaluation displayed severe damage of interstitial tissue and
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arrest of spermatogenesis. In contrast to intact controls, mRNA expression levels in pituitary GnRH receptor ( GnRH-

R), LH-B, FSH - B, testicular LH receptor and FSH receptor in immunocastrated animals were significantly down-

regulated after immunization (p <0.01). Together, the functions of pituitary-testicular axis were disrupted by active

immunization against GnRH through down-regulating gene expressions of pituitary GnRH-R, LH — 3 and FSH -3, and

LH-R and FSH-R in testes.
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Table 1 Primer sequences of body tissue genes
FEH GenBank %5 EE7)E 2] FERIRIN
Gene GenBank accession No. Primer sequence (5’ =3") Product size (bp)
F: TCTGCAATGCCAAAATCATC
H- 1 : 164
CnRH-R nm_031038 R: GTAGGGAGTCCAGCAGATGAC 6
F: TATGGATTGCTACAGAAGATA
B 1 :
aGSU (063160 R: CAGGAAGAGGATGAAGAAT 80
F: CTTCTCCTCTTCTGATGC
LH - M_012 :
B NM_012858 R: TTTATTGGGAGGGATGGT 80
F:CATCCTACTCTGGTGCTT
FSH - M 1 : 4
S B NM_001007597 R:CACTCTTCCTTCTCTACTGA 8
F:TTACACATAACCACCATACC
LH-R NM_012978 R: TCCAGCGAGATTAGAGTC 134
F:GAATGATGTCTTGGAAGTAATAG
FSH- M_1992 : 1
SH-R NM_199237 R: CTTAATGCCTGTGTTGGA 63
F. CAC AGC TGA GAG GGA AAT
B —actin NM_031144 : 155

R: TCA GCA ATG CCT GGG TAC

1 :GnRH-R 2P I M 2 BN R AR  LH - B, ik A: R B WAL FSH - B, JEIIIAE 2% B WAL ; aGSU, fEME BN E o WA LH-R, 8L R 2

4 FSH-R; £ B E 7= 2 3244 ;B — actin, B - LEHE M

Note:GnRH-R, gonadotropin-releasing hormone receptor; LH - 3, luteinizing hormone (3 subunit; FSH — 8, follicle stimulating hormone $ subunit; aGSU,

gonadotropin o subunit; LH-R, luteinizing hormone receptor; FSH-R, follicle stimulating releasing hormone receptor
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Fig.1 Serum anti-GnRH antibody titers

[ AR FHE FOR 22 R AR B (p <0.05) , AR FR IR ZERREE (p <0.01) ,

Bk FR St ), 1B 2 3 4[]

The same lowercase letter within day donates no significant difference (p >0.05), a different lowercase letter within day donates an

extremely significant difference (p <0.01). Arrows indicate time-points of vaccination, the same as Fig.2, 3 and 4

R2 HEREBHAEERER

Table 2 Testicular weight and volume of male rats

SR EFIRLN A
axih .
n Testicular Testicular volume
Groups K 3
weight (g) (mm’)
X B
TR 12 3.1185 +0. 1306 1.078 0. 0339
Intact controls
BRI 11 0. 6219 +0. 0525 0.2109 +0. 0222°
Immunocastrates

3.2383° 0.9175*

Non-responders

T RIS T BEFROR 22 AR B3 p >0. 05, AR/NE T3R8 2 5+
B3, p <0.05; AAREFRFRZEFWEH,p <0.01

Note: The same superscript letter within column donates no significant
difference (p >0.05) ; different lower-case superscript letter within column
donates a significant difference (p <0.05) ; different capital superscript letter

within column donates an extremely significant difference (p <0.01)
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P/ B, S4B M 3. 50ng - mL ™', FRUEY R
PE F A B R kit BRI S5 A v i 5 ke R 2 e B i
LR M TR EZES (p>0.05), GnRH F3h
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W 4 Jron, XF B ME R Y FSH ¥k B30
WAk FF7E 3.38 ~4.48 mIU-mL ™" 5B, SE2{E N
3.81 mlU-mL ™", GnRH EhHy% )5 , Fuie L3k Bl i
FSH K218 R 0105 2 J8 S b FERT R 2K I PR (1
mlU-mL ") BRI, NWI9 )5 2 JE = ALSERT I3 FSH iR
4 i W I 1 X R LI BRI FSH YR B (p < 0.01)
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Histological analysis of the testes among intact rats (left) , immunocastrates ( middle)

Fig.5

EENMRR (L) REEZR () SRR (H) EAHBAVFE (10 x40)

and non-responders ( right)
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E 6 GnRH EzheE3EM GnRH Zk o GSU.LH - B % FSH - B mRNA FRikKEHE 0T
Fig.6 Effects of active immunization against GnRH on the mRNA expression levels of pituitary
GnRH-R, a GSU, LH-B and FSH-$
EXPRAAALL, « R EREE (p<0.05), = « FRERMEE (p<0.01),&7[H

Compared to intact controls, * donates a significant difference (p <0.05),

#*donates an extremely significant difference (p <0.01), the same as Fig.7

2.6 ERF -ZAHEFEERE mRNA RiXTWL

GnRH T390 8 XF T A& GnRH 324K K AL 1 i i %
W mRNA FRA A2 Qi &l 6 firs . 5% R AH
Ft,GnRH F s bl i % F i GnRH Z /& LH - B X
FSH - 8 mRNA Fik/KF-(p <0.01) , MXTIEPEIREER o
WHE (o GSU) mRNA AR BAT i E 520 (p >0.05)

GnRH E s xt 2L H AR A LR Z M (LH-R) &
PEERI I Z R (FSH-R) mRNA Fk K B2 dn i 7
Fi7R . SRHIRZHAR L, GnRH F2 8 S et 38 N ) S L
LH-R } FSH-R mRNA 357K (p <0.01)

A= Fertlie ik A 22 B IE BRI R R R G AR B AR

PR A, GnRH E3h e a, i bLik = £ K it
GnRH HUAR LR PR rh A IR ) GnRH, 3% 3
FIi AP RE MRS . (EAHE s A AR B R A5 AL A
RER MR E S Bh Y IE AR A T BE & P I S Ath
S I B A BRI AR R R AR ST 25 A
FEN ISR, NArFKE ISR GnRH = Bl S Xt Il
A — S AE B RE R R, AR GnRH fufis 2534
I,

A5 GnRH FE 5 12 HAafErf il 11
F7 A RAFRIBTIAR BN (Hie B3R , SAHFIRE 7
BE LB LB RAREIBUR R N 45 R —50 Y s L
FREBA 2 e IS DU BT, s (2R R R LH
FSH % FF (p <0.01) , SBAUEZES (K 5), HE
SAARBE T B2 B S ALY 20% |, [R1B IALTE T
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Fig.7 Effects of active immunization against GnRH on the mRNA
expression levels of testis LH-R and FSH-R
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LH J FSH, PERRIMER T FURRGL R B, [R5 0L 035 40
WG (] S5) , HE i R R 2H S 2 A 2 5 %) R 2 I
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T S B B 3 AR AR s« kit ” PR
% bt LARBIEST BARIESE e i« dbisk " A AR &
L GnRH Huy 595 55 B4 Sy 2 S B0 iy Hh 30 o g3
“ kit BN Y EEE IR A T B S R R AN TE A, T BEER 3
YR L 22 5 0, I, GnRH 8 e J5 A 4L
BT N, 2 (RAIE Bl ) B ) G e 2 35 ) At bAb,
AW s 25 B RN 1) GnRH PUIAT & 5 4 5 3%
EqGIES iV S W R SRR AR LS A e R A
Fb, M3 LH FSH K T 248 F [ 2 T RERIR BRI E)
PUR, i i B BE R I3 GnRH HUARTE BEAER K
LRI ETE, Ho i LH FSH A T JLF 784k, W
I7% GnRH $URTE B3k —EE (B{E) B, A e A 2
TR Sh 60 A B P9 2 W . GnRH H04A 189 {1 76 4% 1 3h By
A BT RE ) AR WA AL LT GnRH 3= 3 ey
JEEIRE Y R s b

GnRH o5 03 F 55 L3R IEIR GnRH
ZA mRNA 357K (p <0.01) , 5 GnRH T3 %
FIRIAEY & GnRH B sh S FAR LS AED I
BT g —3k . ad TARYIWE T Frfis 2 (4 a1 22
o RS GaRH 540571 BT GnRH [ &R A, #F
FEUESEAREAR GnRH AZ 80 RS TR 22 GnRH E M
Y4, L, GnRH s AMEFHIE T MY GnRH

W AR A TR R R TR GnRH 2 A%
i, BEAR T IEAXS GnRH BRI, AR AT g =
 GnRH Fh e )5 , M7 GnRH HUIATHEE %
FIIAT/ AL I AS 2 7KV B B4R B AT Ak v KO-
5T GnRH 85 48 AR eI S A= s T R SR A
AN A 5T Pt & 3 GnRH 3 3 40 9258 5 4 1k it i 2%
LH - B & FSH - B mRNA WIEFEAKFEBE T, 567
NGRS —8 22— N F oK RIESE T
GnRH =568 38 o BH 1 PR GnRH A B FE 4K T
PR GnRH SZ (%G RAM Gl f R IR R 19 & B
TR LH K FSH 43513 5ot 54 B A0 1 37 1A
PR PEE A R R A i T KA ARF
2, GnRH FE B et b & FEAR T 52 J0 LH 3244 (LH-
R) 2 FSH /A& (FSH-R) mRAN kK (p <0.01) , 5
GnRH %544 FFoe s i—a™ 4% GnRH
Bl fEim g FE LH-R K FSH-R JE R A0 5k F
JAVERR LH-R J FSH-R ZARR9% . PR E ISR
LH J2 FSH 3Z & mRNA 235K/ F I8 7 g2 th F
GnRH T s LH &2 FSH i A FRAR S Y
PRI, PE R R B 25 2 AR R S R T BE R AR PR IR
RH4EE, AR R Y GnRH 39 I R4 1
SR I IE SRR R (PMSG) B2 LH 1 FSH Ay
PRSEIBOR, $4 AN BE 75 5 D1 4L 0 — 1t 5 s R 48455 B 9
F L4 GnRH ESh e )a AR SHANENE LH sl
S AR IMANEE LH AT 37 AR RS MR
B4R W] GnRH F2 8l 60 5 234 1) S8 U S T 2B 1 B
PEAZ SRR BN 0 5 AR LA, 7 2 S R b B
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HAHEER S A SERAE R UL GnRH 3 Bl S FE 1K
PERRXT R 1 BRI 2 0 R 1 . X AR T B2 H T GnRH
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