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RO R B A4 5 R AR Y 5 R E AU ER =, bt 100193)
FEE. (M AR E B 2 (gonadotrophin releasing hormone, GnRH)H GnRH Zifi%, & sl SIS sh AL O 2 N 0 R .
i [GH i Lasiopodomys brandtii £ E N E AR BERXIERZ —, BAHEEWEEHEE, (AHEHBENHNRTESAH. A
BT SO TR A0 K H BT L) GnRH cDNA 741, F SEi 5O E EEEOARK T A FRIHL . AFFEE B GnRH mRNA 7K. 45
FELW: TEFE3RTS GnRH cDNA J3° %1 497 bp, L% FFUE HE(ORF)273 bp,  Zwf% 90 AN FEF A1 — A2 1R %5 1) GnRH Hifd. DNA
F7 31 Lo R AL BT ) ) s 23 M R WA AT ECFE B EC i GnRH S BR s 1~ T 8L, 548015 B GnRHL ARALLYE: 55 & - GnRH mRNA £ R i
Mk, A B IR B Bt ST MR SRR TR R M M REKCPAE AR IS 8 /36 JEI80 R TR, W
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Abstract: Gonadotrophin releasing hormone (GnRH) is encoded by GnRH and is the core neuroendocrine substance that regulates the
reproductive activity of animals. Brandt’s vole (Lasperodomys brandtii) is one of the rodent species in the grassland of eastern Inner Mongolia,
and shows obvious seasonal reproduction, but its reproductive regulation mechanism is still not completely clear. In this study, the GnRH cDNA
were cloned from the hypothalamus of Brandt's vole, and the GnRH mRNA of different tissues and different ages were measured using real-time
gPCR. The results showed that 497 bp of cloned GnRH cDNA sequence contained an open reading frame (ORF) of 273 bp, encoding a GnRH
precursor of 90 amino acids and a stop codon. Alignment of homologous DNA and amino acid sequences showed that the GnRH of L. brandtii
belonged to type I, and shared the highest identify with Microtus ochrogaste GnRH1. GnRH mRNA was expressed in the hypothalamus,
pituitary, testis, adrenal gland, intestine and bladder. The levels of serum testosterone/serum estradiol levels in male/female voles of
8-weeks/36-weeks/80-weeks were significantly higher than those of 4-weeks voles. The expression of GnRH in hypothalamus of 80-weeks voles
was in the highest level, while there was no significant difference between 8-weeks/36-weeks voles and 4-weeks voles. We suggested that the
possible reason was that the 4-week hypothalamic GnRH was inhibited by the center of the GnRH modulator, while the 8-week/36-week
hypothalamic GnRH depended on feedback suppression of steroid. With the increasing age to 80 weeks, sex steroid-mediated feedback
suppression declined and response time prolonged, leading to the high GnRH mRNA level in this stage. These results provide basic data for
exploring the regulation of reproduction in L. brandtii.
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118 1 i 98 %5 B T30 3 (gonadotropin releasing hormone, GnRH), X FR A 5 44 i 2% B¢ 750 & (Luteinizing
hormone-releasing hormone, LH-RH). BRI 2B 508 (follicle-stimulating hormone, FSH-RH), #x5-H Shally
A1 Guillenmin MAER T i rh 73 B K, 0T Fei 5 RAZ AR N J3 i /N0 B 9 77 A R AR 223538 (Liincoln, - 1976,
ISR, 2004). FEFE ST GnRH B TS FREHAN, BT C& R IR 24 FORRIFISAL, ARpRAHT DU i R 4
K shPdr 4 (Amoss etal., 1971; Babaetal., 1971; HFF5E, 2003). B 1 F M) GnRH(octo GnRH), A 45|
f) GnRH #A 10 MEILERA A AILSEH . 72 C %1 GnRH A ALshrh, ) EA IR 10 N IEE I IkGE,
Rl COOH-pGlu-His-Tip-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2, i pGlu J& A it & — AN BRI i & R (Fiore et al.,
2000; Gorbman & Sower, 2004; Lethimonieretal., 2004).
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GnRH 7E N e, FEARMEZFEALDFIHRE, EARPHARFEAFEPEDZAER, RuEie R AN E
BRI 3 0h B IR, A A m] R T R AR PR IER () 3wl s R R B AR AR R 2 S5 R M R R U 4,
FE R Eo v -2 44 -4 B %l (nypothalamic-pituitary-gonad axis, HPG Fill) % 2 e b M 1471 4% (Belchetz et al., 1979;
Young etal., 1999: Huangetal., 2001). 3452 %52 -hAX #2238 ot iR YRR, T Fis = A2 GnRH BATK
TE A I T [ TIK FR SR 22 50 WA 4H R PR il T AR A B IA TR AR T, 55 1k 2 4 P 2 1 MR s 0 A A PR PR AR5 S P 2 A 45
By BRI ER W A R 4 2 Je il VA A R4 T 3R 45 B e e gr A, U759 I 0 R A R R A [
B (RN, ME R4 (Dubois et al., 2002; H714%, 2003; Leeetal., 2008; Clarke etal., 2009).

i G H B Lasiopodomys brandtii J& 1114 H Rodentia £ i £} Cricetidae H i YEF} Microtinae, J&3E A 5% 4 5 &
JRXHIERZ —, FEMITRENZ G b A RSR E AR 2 8 DU R — 45 1) S8 8 1 X . A7 B BRI A RS
AR EA AR N AR SN B0 AL ESE IR — BB R 2 KA & AR B SR R A, 3 il SR IR
b, IANEIL I R B R TE E (AR, 1978; gkid, BhOCEh, 1979 fEEEE, JHE, 1996). [, GhAT IR H R
(B va 7E H AT T AE MBI FE b 32 30 )2 RV o A1 IR BRI S ) 2 T ARy A, BTHAN 3 A TR EI 8 H R,
Hpp i SR R K, AR mEEE 5™ B G H G, #hocE), 1981 JiRHI%E, 1999; suHisR4EE,
2002). TR, HTIEHTA AR BRI R A R G s B, DRI T SR VA B AN — RO R AR Sy m]
FReciz”, BT PINEAE Ny — M & B H A E B R AR 2K ERE FU (R A0M,  1995; Hood, 2001; +
KA, 2011; BITEF, 2013; BRIELESE, 2014). Rth, [ BAT 0K BRSE0E TR 428 18 B 0T TR N B FG SRR AIE A b
BEAT TSI HEARN R BA EEE L. GnRH HEPR 2 B A ARV, SR 125 PR (1) 3 D5 7 #1647 K H
BN AR AR IE o T DL B FRELIR, FRATRIH RACE RIS 1 A0 IRH BT FEixi GnRH 1) cDNA 741, Faxilll H
TEAFIH L RANF R BB BRI RFAE, #8790 GnRH 747 G H B A EH, )5 A0 G H B E R
W T SR AL o
1 MR
1.1 WY

A ERH B R B SIS = (rp B AP R 2 BE AR ORI T ) SR SR AR, TRk vl E 20 CAda, AR
75%, HRIGH.
1.2 WA KA

RNAprep pure Tissue it 7] & 14T ZYMO Research A7 (USA); SMARTer™ RACE ¢cDNA Amplification 7] &1
T Clontech A (USA), 5% SMARTer Il A Oligonucleotide, 10> Universal Primer A1 nested Universal Primer A; LA
Taq DNA polymerase JF TaKaRa A & (HA); cDNA Synthesis {77 &4 F TransGen Biotech A & (71 [E); 2xTagman
PreAmp master Mix 4+ ABI A @] (USA); 2>SsoFastTM EvaGreen Supermix with low ROX I+ BIO-RAD A #]
(USA); 2xAssay Loading Reagent #1 20<DNA Binding Dye Sample Loading Reagent 4T Fluidigm 7~ & (USA); f#[251]
S W TS G 98 23 B 24 S 0 T AL st AR T AR BRI T i (1) s M T TS e o A 2 & D T AR s AR T AE ORI AT
Fr(h s SRER S A TR IR A w) & B L) DNA 1 AR 3E BR (IE 50 TP
1.3 ik
1.3.1 5% M NCBI FEZANYH GnRH JEX ) cDNA 751 (# i [ i Microtus ochrogaste, 3¢5 :
XP_005355523.1; HiAfi$ii % [ /& i, Peromyscus maniculatus bairdii, &35 : XP_015841126.1; /N3 i Mus musculus,
FxT: AAILG900.1), F i EEXHHR BB N PR~F T4, F Primer5.0 #A4F 151 H T RACE 4738 4K I KRR e 5 |
Y 1). RACE #R192K )5, HH Primer5.0 B Beit s 720 € & PCR 517)(K 1), FT-SEI %€ & ) GnRH
DTGB MIbrAE LR : R2(H195 5:%0)=0.996, Eff%({E3F35)=104.76, &5 mArdE.

1 ¥ A KH R GnRH #HE cDNA £ KMt E R 3I M3
Table 1 Primers used for 5’-RACE, 3’-RACE and gPCR.

519 Primer 7% Sequence(5’->3") Fii% Purpose
GnRH-5’-UTR1 TCTACGCTGCTGGGTATAGAAATGCT 5’-RACE-primary
GnRH-5’-UTR2 GGGTATAGAAATGCTGAAACCCACAC 5’-RACE-nest
GnRH-3’-UTR1 GCTGGGCAGAAGAAGATGTAAGTGCACT 3’-RACE-primary
GnRH-3’-UTR2 GCACTGGCCCTGAAGGATCCACAAC 3’-RACE-nest
GnRH-F CGATTCTTTCCAAGAGATGGG g-RCR

GnRH-R CATCAGACTTTCCAGAGCTCCT g-RCR

p-actin-F GCTCTCTTCCAGCCTTCCTTCCTG g-RCR

p-actin-R GTGTTGGCGTACAGGTCCTTGCGG g-RCR




1.32 GnRH ZH K cDNA FERE B 1 R AEMEAG FCH BN 4240 T8 RNA fI3RE, B ET77A M4 RNAprep
pure Tissue X7 &1 B - B 1 uL RNA T Nanodrop ND-2000 435 % 11 (Thermo-Fisher, USA)ill < & A OD260/0D280
. RNA [5E8 1% ek e skl il . A5 7% OD260/280 #£ 1.8 | 2.0 Z[A], 28SRNA J& 18sRNA (1]
Wiy, WTH T RS x5k, H SMARTer II A Oligonucleotide(12 pM)(Clontech, USA)FIFEHIA RNA, #R¥E
SMARTer™ RACE ¢DNA Amplification i&X71| & Ut F5#4E, #1# cDNA 25—2%E. f1H 10X Universal Primer A
Mix(SMARTer™ RACE cDNA Amplification Kit, USA)F GnRH-5’-UTR1(% 1), #4E SMARTer™ RACE cDNA
Amplification 177 & i B A, HET5 —% SRACE. {1/ 10X Universal Primer A Mix(SMARTer™ RACE ¢cDNA
Amplification Kit, USA)f1 GnRH-3’-UTR1(% 1), R4l SMARTer™ RACE cDNA Amplification {7 & 15t B HAE, i
175 —% 3’RACE. %% 5’"RACE MI%—%& 3’RACE ™ ¥)FiFE 50 1511 9 830 PCR B, 737 n_E GnRH-5"-UTR2
Al GnRH-3>-UTR2, 1%/ SMARTer™ RACE cDNA Amplification {7 & (USA) Ut B F5384E, P4t e K3k A (dk 50)
MR, 6 Vector NTI 370 # Al 7 45 R (ABI k8 20), &JaHH%, 3743 GnRH £ i) cDNA FPoll. i FfEZ
BLAST (http://blast.nchi.nlm.nih.gov/Blast.cgi) 7> #r 1% B& A1 41 Wl 1¥) & = (%) [5) i 1% . 88 H ORF Finder 7£4: T. A
(http://www.ncbi.nlm.nih.gov/gorf/gorf.html) - 7% & 1 AE (ORF) - 48 FH DNAMAN A4 737 AH S 28 J B8 15 471 7 2
1.33 GnRH A KHRELRTKFRESNT N 7 IRFT GnRH 2 BAEMENEAT ITH BRIk, B4, PEREZ K
PR EIEBAT A FHSH5WIKARS, HRGDREN AT GIAHR R Tk, #EEk, 5 B, 2R, F
A7 (n=3~4). 4 RNAprep pure Tissue {71 & B FHEHUE RNA, IR SEREME f5, £F6Z3K 1 RNA HIE

BB, R4 cDNA Synthesis 71 & (TransGen Biotech, H1[E)#1E i B & % cDNA 25— 4% . Hi¥E Biomark i &
(Rl FEk SL I AR AR AT H R Ty 3 PCR, 5 pL AR RE & : 2.5 uL 2x Tagman PreAmp master Mix (ABI, USA),

0.5 uL 500nM (10%) pooled primer mixture, 0.75 pL PCR Z%7K, 1.25 uL ¢cDNA; KM 24 95 CTAEJE 10 min; 95 C
AFJ 155,60 ‘CiEK 4 min, 14 NMER. P20 1.5 pL PCR 257K, 0.2 uL Exonuclease I reaction buffer #1 Exonuclease
I (20 units/pL), PCR{X#&FH 37 CLR¥F 30 min; 80 ‘CLREF 15 min. LA b/ =1k Jtsitic H T SE 20 € & PCR, 1R

P Biomark =il B HE K HIE LI EEERFE, PL GnRH-F, GnRH-R N5[#), p-actin N2, 2xSsoFastTM EvaGreen
NGk, R E Bk SER O PCR XA AT 96 € /& PCR, PCR 27 4: 95 CATUENE 1 ming 96 CAE S
s, 60 ‘CiB-k 20s, 60s iE{H 3s, 30 ME¥; 60 CH|95 'C, &F3sihn1 ‘C. &4 PCR G Bl —
W, GEFH 2:05CT it 5 N

1.3.4 ANREKE W BAR KH R T E GnRH FF 3k & MR 250 (T)FEZBE(E2)KFE  BURERK HIH(2. 4. 8.
36, 80 JH&, n=7~8)MMEVEFIMENEAR K H BRI T M, Sk 78 NMMAk, 7E 5/6 Aralfiil, Hidid FiRsei

J7E(1.3.3) AT S et e B PCR Aill, e ME5HAEF 2-244CT 773k, DL p-actin ANZ, 1HEHE ILEL

MR SRR A EARA AT (), 585U S o i, 42 BERI 1250 52 Wl TS 4 928 73 B 24 S #R A
W 0 e A D B S YR KT, i JEME — R 22 70 A 245 45 A 0 B e O P A B BROME — iR K. 52
MAASHERE g fLNAE S CV<10%: HitIAIAS S CV<15%; M “RERSHERE Y. it CV<<10%, L) CV<15%. 2 ¢
A IRH AR, MIRA R, RIS 4558 KM Lg(4axHE+1) 0 HUE 317 73 Hr(Wang et al., 2012).

1.35 Giitar#r i SPSS21.0 # At i Bl kAT Ge it /b, SLIRERIH 2 IEA& AT, T t-test £ One-Way
ANOVA File; His Afra1EdaA, eSS . BEMEEE N P<0.05.

2 &%

2.1 GnRH Z: [ cDNA FF31 157

A [ H B GnRH (K cDNA 7 411 497 bp, H FRF T8 B B2 HER E 273 bp, 4 90 N LR A1 — M2 RS 1-(TAA),
Horp s 22 31 31 N2 LR P 41 72 LR ~F B P 41, 5 HoAt A GnRH A5 my AH UM (B] 1, B 2) {5 H NCBI £ £k BLAST,
R IAR G H BCR i GnRH JERIF) cDNA 741 5 85 i HH iR (Microtus ochrogaste)GnRH1 AL 95%, Shififi® H
/2 fi (Peromyscus maniculatus bairdii)GnRH1 AHEA%: 90%, 57K G i GnRH1(Cricetulus griseus)FH{EAMH: 90%, 54K
f. GnRH1(Mesocricetus auratus) L 90%, 5 /85K B (Mus musculus)GnRH1 #HBL1E: 85%, 5% 5 i (Rattus
norvegicus)GnRH AL 85%. #iAi [CH 5 GnRH 75113242 & GenBank, 7415 KY038929.

18 F] DNAMAN #A-Re A7 [ BT Fe il GnRH = BRAH N 2 B 1R 7 471 5 A A Fe 51 34T EEX (KB B GnRH1,
/N GNRHL. Fifiifi £ AL R GnRHL. £ KR GnRH1. &M K GnRH1. BT 5 GnRH. A GnRH1. J5iy
GnRH1 Hi#vis Il GnRHL(E 2), KIAARIYFhIE IR X ABCAARE , A B BRI b i 2L 34206 AH 8] 7+ ik
(COOH-pGlu-His-Tip-Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH2) (¥ 2).


http://blast.ncbi.nlm.nih.gov/Blast.cgi

I ATCGCAGCACTCAACCCAACCAAAGGAAGCTTGGCATCTTTTTGGCTTTCACTTCCCAAC
61 AGAGTGGAGATGATCCCCAAACTTATAGCTGCTGTTCTTCTGCTGAGTCTGGGTTTAGAA
M I P K LI AA V LL L S L G LE

121 GGCTGTTCCAGCCAGCACTGGTCCTATGGGTTGCGCCCTGGAGGAAAGAGAAGCGCGGAA
G c s slo H Ws YG L RP G [ K R 8 A E

181 CACTTGGTCGATTCTTTCCAAGAGATGGGCAAAGAGGTGGATCAACCGGCAGAACCCCAG
H L VDS F Q EM G K E VD Q P A E PQ

241 CACTTCGAATGCACTGCCCACTGGCCCCGCTCGCCCCTCAGGGACCTGCGAGGAGCTCTG
H F EC T AH W P RS P L R D L R GA L

301 GAAAGTCTGATGGAAGAGGAAACCAGGCAGAAGAAGATGTAAGTGCACTGGCCCTGAAGG
E S L ME E E T R Q K K M *

361 ATCCACAACACCCAAGTAT AACGTGGACATTTAAGAATGTGACCTGTTATAGATCTGTAC

421 TTGTGTGGGTTTCAGCATTTTTATGCCCAGCAGCATGGATTTCATAATAAAGCAATGTGT

481 TGTGGATCAAGTACTGG

Bl 1 Ai IGH BN i GnRH £ 1) cDNA ZIR T 51| L HAE 5 I &L 1 7 51
Fig. 1 The cDNA sequence and deduced amino acid sequence of GnRH gene from Brandt’s vole hypothalamus
H: FRIGERIRE SIR(M~S)FESRIK(S~M), T7AESR IR X FIIN AL 5, + KRR35 T
Note: The underscore indicates the signal peptide (M~S) and the associated peptide (S~M); the sequences in box are the decapeptide region and

the processing site; * indicates the stop codon.

Lasiopodomys brandtii MIPKLIAAVLLLSLGLEGCSSQHWSYGLRPGGK 33
Microtus ochrogaste MTPKLLAAVVLLSLGLEGCSSQHWSYGLRPGGK 33
Cricetulus griseus MIPKLTAVVVLLSLCLEGCSSQHWSYGLRPGGK 33
Mesocricetus auratus .MIPKLTAAVLLLSLCLEGCSSQHWSYGLRPGGK 33
Peromyscus maniculatus bairdii MIPKLTAAVLLLSLCLEGCSSQHWSYGLRPGGK 33
Rattus norvegicus MILKLMAGILLLTVCLEGCSSQHWSYGLRPGGK 33
Homo sapiens MKPIQKLLAGLILLTWCVEGCSSQHWSYGLRPGGK 35
Xenopus tropicalis MKAISTYALLLLVLLFSAHVGHAQHWSYGLRPGGK 35
Gallus gallus . MEKSRKILVGVLLFTASVAICLAQHWSYGLQPGGK 36
Zebra fish MEWKGRLLVQLLLLVCVLEVSLCQHWSYGWLPGGK 36
Consensus qhwsyg pggk
Lasiopodomys brandltii RSAEHLVDSFQEMGKEVDQPAEPQHFECTAHW 65
Microtus ochrogaste RSAEHLVDSFQEMGKEVDQPAEPQHFECTVHWP 66
Cricetulus griseus .RNAEHLSDSFQEMGKEVDQLAEPQHFECTVRW 65
Mesocricetus auratus RNAERLGDSFQEMDKEVDQLAEPQHLECTVHW 65
Peromyscus maniculatus bairdii . RNAEHLVESFQEMGEDVDQLAEPQHFECTVHG 65
Rattus norvegicus .RNTEHLVESFQEMGKEVDQMAEPQHFECTVHW 65
Homo sapiens .RDAENLIDSFQEIVKEVGQLAETQRFECTTHQPRSP 71
Xenopus tropicalis RDAESLQDMYPETPNEVPLFPELERLECSVPQSRLN 71
Gallus gallus .RNAENLVESFQEIANEMESLGEGQKAECPGSYQHP 71
Zebra fish .RSVGEMEATFRMLDPGDTVLSIPADSPMEQLSPIHIVN 74
Consensus r

Lasiopodomys branditii PRSPLRDLRGALESLMEEETRQKKM 89
Microtus ochrogaste RSPLRDLRGALESLIEEETRQKKM 89
Cricetulus griseus PRSPLRDLRGALESLIEEETRQKKM 89
Mesocricetus auratus PRSPLRDLRGVLESLIEEETRQKKM 89
Peromyscus maniculatus bairdii .PRSPLRDLRGALESLIEEESRQKKI 89
Rattus norvegicus PRSPLRDLRGALESLIEEEARQKKM 89
Homo sapiens LRDLKGALESLIEEETGQKKI 91
Xenopus tropicalis VLRGALMSWLDGENRKKI 89
Gallus gallus .RLSDLKETMASLIEGEARRKEI 91
Zebra fish EVDAEGLPLKGQRYSDRRGRV 94
Consensus

Kl 2 fRERHBR(ERS: KY038929). KGR (B3RS : AHC06151.1). MER(EFS: AAIL6900.1). FififiZ AL MCERS:
XP_015841126.1). & KR (Bxk'5: XP_005075289.2). #&EH (B3 5: XP_005355523.1), B (FxkS: AAL99294.1). A(&
k5 NP_001076580.1). JFAS(E%S: NP_001074346.1) F1F#H: TUE(E S5 NP_001107165.1) GnRH Z & HL ¥ 51| Hhik
Fig. 2 Comparison of amino acid sequence of GnRH among Lasiopodomys brandtii (GenBank accession: KY038929), Cricetulus griseus
(GenBank accession: AHC06151.1), Rattus norvegicus (GenBank accession: AAI16900.1), Peromyscus maniculatus bairdii (GenBank accession:
XP_015841126.1), Mesocricetus auratus (GenBank accession: XP_005075289.2), Microtus ochrogaste (GenBank accession: XP_005355523.1),
Zebra fish (GenBank accession: AAL99294.1), Homo sapiens (GenBank accession: NP_001076580.1), Gallus gallus (GenBank accession:
NP_001074346.1) and Xenopus tropicalis (GenBank accession: NP_001107165.1)

Bkt —8UX 3

Note: Identical amino acid residues are marked with shading.



2.2 GnRH Z: I 7EA7 K H R & H R FIRE T

SR GIRIEFFAE I M 45 R, 4 R IE R GnRH TEAN R i R4 & 2 0 35 11 2% 57 (One-Way ANOVA
fige: df=5, F=3.719, P<0.05), TR EERS, HUGE, B B, SR, 34, ER T RE5IC(E
3), JH FEMtTEAREE ST H(LSD #5:, P<0.05), B _LJI#(LSD #:4:: P<0.01), %#(LSD ¥4, P<0.01),
HEA(LSD a4, P<0.01) A1 Bt (LSD A, P<0.01): 8 J& k¢ HE . GnRH EA[RIH A b 31k 2 2 3 % 22 57 (ANOVA
K. df=5, F=3.196, P<0.05), Nk HIREERE, HKEW, 2h, B LR, FEAE, EEDH K& 3),
FHTFERPREELEES TS EIRQLSD #£5%, P<0.015), i (LSD #%, P<0.05), FEAK(LSD #4%:, P<0.01)
AR HE(LSD K4, P<0.05).

100

a = A_w
20- Em 4)E 4-week

1 8J# 8-week

GnRHAF ) 1A &
Relative expression of GnRH gene

Ia1he,

S & G kS
o P S AD R

P D A P A RN
/§§§§§>%ﬁ$g§/

’

B3 4/8 B HEM: A [CH B F 4L+ GnRH MX RiAE(MeantSE, n=3). ¥¥: HEE L AANRIFEERREREE,
Fig. 3 Tissue specific expression of GnRH in 4/8 week-old male Brandt’s voles (Mean+SE, n=3). Note: Bar with different letters indicate

significant difference.

1.2 AARBEHBATKER TR GnRH Rz EZR K IMEREEKTEER

ANFER B BB B B ik GnRH Rk & 45 FER W, AN [F) J& b 1 R 2 18] 3% 5l 3 1 22 7t (One-Way ANOVA £
4. df=4, F=2.458, P > 0.05), {H 80 &t/ T /i GnRH FikE R & m T 2 AR (LSD #:56: P<0.05)f1 8 ik
(LSD #5:5;: P<0.01)(F 4: A); ASFILERES B BOME R N FEidi GnRH 34 & 50 .3 1 22 573 (One-Way ANOVA 6.5 : df=4,
F=7.384, P<0.001), 80 J&#& T [rfixi GnRH ik I 2 2 T HAE 2 JA#(LSD tak%:, P<0.001), 4 J&#(LSD ful,
P<0.001), 8 J&#4(LSD #:%:, P<0.01)F1 36 J&#(LSD #:5:, P<0.001)( 4: B).

T BRIV 22 B K T AEAS B R B B B A% 52 25 57 (One-Way ANOVA 1% df=3, F=12.898, P<0.001), ¥ H.
4 JE WS S KPR S5 KT 8 WS (LSD 4R34, P<0.001), 36 J& 14 (LSD #6:56: , P<0.001) A1 80 J& ¥4 (LSD £ 4: , P<0.001) (K
4: C); MERR MR Pl — W /K T %A 35 1 22 57 (One-Way ANOVA K5 %: df=3, F=2.757, P >0.05), {H 4 JE#& i —
B /KT 2 BT 8 AR (LSD #36:, P<0.05)F1 80 J&#4(LSD #&3:, P<0.05)(K 4: D).



B Y Male
[ #itEFemale

T A BS B GnRIAH X R IA &
GnRH relative expression level of
male Brandt's vole

2/ 48 8JH 36/JH 80/J#

ab

0.5+

Male Brandt's vole's lg(T+1)

At A B P S A AT

Female Brandt's vole's Ig(E2+1)

0.0 T T T T
44 8J& 36/4 804 44 8/ 36/# 80/

B4 ARFEAT R T i GnRH RIATEIL(A. HER; B, MER) MVERGEK T Z57(C. MER EET; D. MERME—¥)(Mean£SE, n=8)
Fig. 4 GnRH expression level in hypothalamus and blood testosterone level of males/estradiol level of females in Brandt’s voles with different
developmental stages (Mean+SE, n==8)

TE: HIRE LR TR E R B
Note: Bar with different letters indicate significant difference.

3 Wik

IRZ B HESIYI GnRH cDNA FF 51148 CL 445 70 [ (Amano et al., 2002; Swapnaetal., 2005; ] /4<%, 2006).
AW FESRTT 497 bp GnRH cDNA /541, %ifth 90 M FERE, KX 5 H A AL WA m IR k. 751 B
KR S LR 5 41 [F) 5P 20 A 2% B AT B BRC Fe i GnRH JE (R8T AL TRl 6 AN, FE F ein. &
AR BRI, IR GnRH Rk, IFH N b RIA R R G SATAMFT 8, GnRH [
R M2 RIE, LA S RIE (4, 2003). GnRH 76 F i, ik, PEARMEIE F 55 SR
AR, MAESNEHHL R M BIZFRIE, #2875 GnRH fJ fe 2 5 HAR Y = DRe .

AR TR, HASE 8 A e RME R MR B2 S T A S 4 F B(P<0.05), 36 JEWSF1 80 Ji b/
ME R P W AERE mKSF, 5T YIS, ARG 8 JRUHEME BRME S B A B SGHIRAS, 8 ] %/36/ /4 14/80 JH]
RS T EENEERTHAS 4 AR (Chen, 2017). SZI6H 8 S ROAMERR, 36 WA 80 AR 827N
15 AN 14 FEHAE IR, YA B R TR BT (5~6 H), =F MRS MK BoReiI# A
A EIHRE T X5 R0 FARRE o AR CEE N MR TR I, 76 SRR, R A BRI 4 48 B B34 P] LA I 0 (1F ¢ 4%,
2016).

AT LIS Bow, 8 FIRSHEVEMENE RV E K&, RS T 4 Ak (P<0.05). {HF i GnRH JF A
8GN, 8/36 AR A AN, FATVAMERERSACFIIEIL T, M GnRH Fibs & AA REHM, —UEMEN N T
i GnRH 7 S B IR RTE ) . F i EE A 7 iih R HI X, & n] DL I T o -2 A= 1 B 1 55 o0 J 4
BRI o TEIEFRA N, N Eidia] LLAr i GnRH, Jl I k[ Tk RGMEH TRk, AR AR U AR R
LR AR AR il as (LH) A ORISR (FSH), B BB FR BA AR, RO IR o i e . MR E s oL N n] Lod
Tk 7 B A AR R T 52 R e A (BB R i (B8 4, 2010). PREIER T LA MG . MEER R AR =
K, T CARTPIE A8 e E B o BT 3 B M A FR T il o A DR RGP 9 S AN DA B 9% 52 L 23 il A



P23 WA R R (A1 R 5 9 (Solomon & Herman, 2009). R it = k. IErhEER. SRS XA E =5
(IHER RS2 AR (BECH,  2004); G825 M HPG HHMERM 20k, |20 T KINM 2 A X, 48D, .
AAZAZ AT (Freeman et al., 2006). J HAER Z W Fr & 0 1 BT T i GnRH, B (R M i e 1t s A
o fEfEMES, WHEE, T GnRH ks ighn: WHE, 4720, GnRH MBBEH . 1% S 1ERA
Anandron(PUEERE 24) 5, GnRH Bkt N, A8 H S2 M & A6 IT B ME DR IRGR 1 3%, GnRH ik 4245 A
N, I EEEFEAR(RE LB, 2004). fEMEMEH, ANEA TN 8% fBEfE R M. mulatta, 7 917 FSH & &7+
o D AERENE, FEE i, I3 FSH R & T 1R H A AT, JUMBEFAR KT D2 6| 43593 o FSH [#1°F-3(£SD)
MIHEARFER A4 (Winter et al., 1987). BEErf, IUME BENT GnRH A U 5177 (Glass, ERI4-, 1988). £ A
W, BNELDIRTF ARG, R o R BN, o FLME R A mRNA RO R E (Bt aE, 2011). AT
IR EIR, 2-4 R AR IS H RIS K RAE, [FIRS A GnRH mRNA R IR RIA K. AT RE KA,
YIS, PESS B MR E B, AMETERER TR, 6T B B RS IR AN B R, 1T 3 AR AR T
GnRH WF I AN FHEMG, FERETAAS R R . X — IR SERRE T 7 S BN A
YRR I S WA ) 2 R R T i GnRH R B RO, FEE, (R VIR W i AT R AR
R SR A 5 0 R AT (Winter et al., 1987). ASSZEG: 8 WS RAMNE MR B & m T HAE 4 B R, HErkEh
FHBEESY SEAE 8 Ji 8 E R (Chen, 2017). 2RT, 5 4 JERAMEMLEL, 8 AW T i GnRH FRIA/K IR E#
FHiE e 4 JE R AN IH BB B U B, JCHRMENE, MARABITE AR, 8 JEHe/36 ] Ak B AN ME BRI
FEA TR RO AL T BFE R . FRAT N 4 TS HHEE 3= 3 AE A 002 N Fix GnRH W5 A oy, R I SR b B
MM E R BN TES, MRERE %M, 1M 8 JER/36 JERHE A R AT S K TRy, HR i GnRH
FARACPIEAG, H5 2 BT i 32 SR R AR BER TR, B &K R4 R M 3] T GnRH HIERIA .
15 80 JE W&k R RIME R 3 HH B ER 5 N Fo il GnRH R0 & = A IS, ARG 2 i T B SRR i3, %1 80
JAREES, TN GnRH St E M KA AR EURK . X SR R R SRR AR L. 11 SRR R R, 52k
VIBRJG, fEABA IR BRI, (R VIR ACP @ B SR Ta s #ai 29 2 AR IR, LH XF SEALDIBR AR
RAEIRB] T 6 N H LG M, 4 BRMERGE, SPEVIRRE, FSHE 2 A&, 12 0EeE, NEYIRE,
BRI FSH EFHEIR | 34N, 1~2 S HERE, SRETIRRIG, SEERZHAZHIE, FSH/LH 75 k1) 2 A
itz St (Winter et al., 1987). BrUABATREN, 445 FCH BRI, 20A 80 BN, MIEX T il
GnRH I m/E FHIRES, BN RIS I o

AW I e RS T A ECH BN Fefili GnRH [¥) cDNA 751, J&T 1 % GnRH. 255K W] GnRH 45 # R ThfE & Lt
BARSF I o AR MENE AR TG BRZE HE 2B S 8 FIA R M (Chen, 2017). KN GnRH 7E 4 JERE R PRk, [FI i
TR EIURAKCT; 8 FR%/36 B B GnRH KFRIE, EIEFMHEREERST 4 AR, RS HHY & Lh
WA GnRH 2 PEBE BHNEIA 5<; 80 YRR, NI GnRH FIAKTIHE, W RS ZEA N6 I %
I Ko ASFISERS BUME MR K5 R il GnRH RIE AR, iEFATEN R ik GnRH & 75 75711 Hh O 01 il
FPE S [ A T 00 S A R 40 IR R S, (BEAFFRI B, W FE SIERA R — PRI,
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