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Abbreviations

E'E ESLARR a0 80

FXS Fragile X syndrome et X 2k

FMRI1 Fragile-X mental retardation gene 1 Witk X B G 1 56
FMRP Fragile X mental retardation protein etk X B MK N EE
WT Wild type Liigacvit)

KO Knockout HE DA e o 284

GABA y-aminobutyric acid Y- TR

mGIuR [ Metabotropic Glu receptor I TR B AR 2 IR S A4 1
Glu Glutamate BHAR

FSH Follicle-stimulating hormone UMV &

LH Luteinizing hormone (SR UNE DR

T Testosterone S i

PCR Polymerase chain reaction ATl aE 2 Y

PBS Phosphate Buffered Saline TR 2R 2%

CASA Computer-aided semen analysis THEA U4 BRS Bo Hr
Elisa Enzyme Linked Immuno-sorbent Assay | Bk 9 748 W fHHR 56
PDES Phosphodiesterase type5 5 RIBEIR — g
AsAb Antisperm antibody POk TPk

NOS Nitric oxide synthase —HME G
PGCs primordialgerminalCells Ji s A i 40 g

GAD Glutamic acid decarboxylase 2 2 IR i PR i

LTD long-term depression SR
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BAEAEMEAL, BEEALSIIRIE, ANE RN RIEET & . 2004 FROGHSE
RN BRI AR AE Y 20%, LB TRRSERAEE
50%", 4 WHO [, HErcmm BT N B OB REKK (123%) ,
PEIhRERRRT (1.7%) , AERIEREYE (6%) , e RMEE R (21%) , JGRIIKE
PESIR (2.6%) , WMMAEREL (0.6%) , JEtEZE (3.1%) KHARER (3%)
o K2y 70% LA EI¥ BYEART RIGHUEAR, {fi159 5 AR 1112 102815 5 s
Wo AR, W BVEAT SRR AW — S5 R B, XA S BUR MR E
ALEG, X Qe gk BisL . Y Qe AR TORRE R T X IR O L R gtk
RN A IS CUANJR DR (R 5845, 1 IR R 35 M BEARRR LY 15% K0t o DRI 5 AN
I C A AR

TEJRRE BYEAT N, KR ARG A B R 5 R 7 R A
DIV G 1 0 o35 PRI A SR BT 53 PR AN A IR B R R o ARk 1 R A it — AN AR
SRR, W5 K B R AR A0 G T, 2L, Ao A5, s 220 4000
NN ERE RN TR O % AR Z 58 T R A B UIAH DG S A
(FXLEIL PR RS A E MG, M PSR

ffatk X 454 fE(fragile X syndrome, FXS)Jdge i UL IRE A VLR I% R PG 2
= RIFFEAKT Down ZEEAE,  dTARRRERIER KNI 2%-6%, TF X SR
K 40%. FXS SBEAAAEA AR RN . R B 2 R AE
PR R VEB IR L B SR SAT A IS, RIS N T M R R RS L (PR
KT 25mD  EHEIRECT, LM Eow s R ™0 JRmLHLE BT X 4
AR REE X & MK F3ER (fragile X mental retardation gene 1, FMR1) 5’3



(CGG) =M MRE LA 4 3 L ILAT ALY CpG &5 HEAL, F3L
FMR1 JERPURA LS, MHEA M X BT EA (fragile X mental
retardation protein, FMRP) Jf/b> 8l = 1fi & i . H BIHF7UA I FMRP 3= 227 fix A =2
AL, FESIEENEM. AT RKBLEXS BERHMEHUH, ELraTx
RPN, FXS BE I AT R G0 SR AT R ARG ) O E B IR R

FXS HZEFTH, FMRI AR BB H AT A A I0FSE FXS S0 17 Bl
B, L2 T3 T ) e RIS FXS 0 NUN AL, Wl BEvs8ly, 4 > behs, A
Ja SIS D R AT R FMR 1 JE DR e BRI A2 5 2R 45 K JL T RE AT
58, Kk T iR FMRI 3 D M A= 5 K PEAT R A5
=]

AT ST H AIAE TR FMRI JEDI R R B, A7F9E FMIRT ik DS R oo e 2 /) B
PEShfie. ATEINRENIREM, it BT FMR1 SE R AMA G A5 R G5 . 8
R 7R B R R B LRI w] BERVA YT R 4T T S R At
e

1. SEEEhY): FMR1 JERERA (KO) 4iaF (<) LHBFAERWDLAF
(+H+)FVB A2 2 /N, KA PCR VAR SEEG /N BRI FMR1 SN By, &L %
JG, HHTT NS 2 e S B S O E gR EH

2. By

2.1 AT S SO g T AL 72 o K HEPE FMRI JEPR R B (KO 12 2
HEPESEF AR FVB /N (WT) 12 K, & 12050 5 o B4R FVB i RER (3L 48
HO A5 R, WEMEMEAT A, id sk R RUBON 2 R A 58 — U Sl o BRI i (]
CREEREARID . 30min PR U S ME LI B BERUMR A2, BE RSP A 8%
HEPE B H 3G MU 2 A 22020, FRE IR R 5, 0 — M pH =22
PR TREAT TR W% JBASEM T IE A R T,FSH A& LH WK

2.2 MEI Mg Tk 3610 Ho o KO 4101 WT 41 AR R & T,
VREVE [ WO AT I AL B S S A . DD R . HE Jeth, s WA N o

3 il ik AR bl Z(X £ SD)RR, WT 5 KO 41
V) ) L2 R T AR AS ¢ K56, SR SPSS15.0 B AT Se 11244347, P {H < 0.05 24
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2B S A5 R KO A HETE IR 15.76+6.14min % WT i 9.24+5.32min 1 &
HEK-(P<0.05), 30min P FFFE AR IR /D . KO BUETEE TR 41.7% (5T WT & 91.7%
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The influence of FMR1 gene knockout on the male mouse

reproduction

Postgraduate:

Advisor:

Abstract

In last half century, with the development of society, the incidence of infertile
couples increased year by year. In 2004, statistics from European Reproductive
Association showed that: accounted for 25% of couples of childbearing age can not
become pregnant within one year, accounts for 50% of infertility due to male factors.
According to WHO, the male infertility factors include varicocele(12.3%), sexual
dysfunction(1.7%), reproductive tract infections(6%), congenital abnormalities(2.1%),
acquired diseases(2.6%), endocrine disorder(0.6%), immune factors(3.1%) and other
diseases(3%). But pathogenesis in more than 70% of male infertility is still unknown,
which makes the diagnosis and treatment of male infertility complex. In recent years,
some new discovers about the genetic cause of male infertility have been proposed.
Genetic defects also may lead to male infertility, such as X-chromosome genetic, Y
chromosome microdeletions in the azoospermia factor district, autosomal abnormalities
or other known gene mutations. However, only 15% cases can be explained by the above
factors. So far, study of male infertility is becoming very important.

In patients with primary infertility, spermatogenesis disorder is the main type. So
those genes related closely to spermatogenesis are research hotspots. Human
spermatogenesis is a extremely complex process that involves proliferation of primordial

germ cells, meiosis, cell differentiation, etc. It is estimated that more than 4000 genes are



involved in the process of spermatogenesis. In recent years, many genes closely related
to spermatogenesis are identified, but whether those genes are associated with male
infertility requires further experimental study.

Fragile X syndrome(FXS) is one of the most common inherited mental retardation
disease, the incidence is second only to Down syndrome, accounting for 2%-6% of
non-specific mental retardation, 40% of the X-linked mental retardation. FXS patients
have varying degrees of mental retardation, attention disorders, easy to epilepsy seizures,
personality changes, hyperactivity, autistic and other abnormal social behavior, a special
face and giant testes(one side is more than 25ml) after puberty, low male fertility and
premature ovarian failure in adult females. Fragile X syndrome results from a
trinucleotide repeat (CGG)n expansion in the S-untranslated region of the fragile X
mental retardation gene 1(FMRI) and subsequent hypermethylation which lead to
transcriptional silencing of FMR1 and loss of its encoded protein FMRP (fragile X
mental retardation protein).In order to find the complex mechanism of FXS, and give
better treatment to FXS patients, reproductive systems and mental behavior-related issues
are being studied.

In the study of FXS, the FMR1 gene knockout mice model is widely recongnized as
the best research model of FXS, a variety of performance are quite similar to the
abnormalities of patients with FXS, such as excessive activities, learning disabilities,
testicle increases after puberty, so we try to learn the influence of FMR1 on male
reproduction through studying the reproductive system and function of FMR1 gene
knockout mouse.

Purpose

To investigate the influence of fragile x mental retardation-1 gene on the
reproduction of male mice. And put a foundation on further study of the influence of
FMR1 gene on sexual function and reproduction system, spermatogenesis regulation and
possible treatments.

Materials and Methods
1.Experimental animals: FMR1 gene knockout(KO) and its wild type(WT) FVB



inbred strain mice, after genotype identification by PCR to detect the FMR1 gene
segments, will be fed and bred by Experimental Animal Center of Guangzhou Medical
University.
2. Animal grouping:
2.1Reproductive experiments and methods: in total of 72 mice.12 FMR1 knockout
(KO) male mice and 12 wild type (WT) male mice will be separately put in one cage
with 2 wt female mice(in total of 48mice) for 5 days for mating, observe the sexual
behavior of male mice, record the first time to capture the female after they are put in one
cage (latent period of capture), frequence of male capture female within 30 min, the
female pregnancy rate, number of litters are counted, and male mice having offsprings
calculated. Collect the testes and epididymides of 12 mice in each group, weigh and
calculate the organ coefficient. The density, motility and morphology of one cauda
epididymis sperms are analysed. Serum T, FSH and LH concentrations are also
measured.
2.2Histology and methods: in total of 10 mice. Collect the right testis and
epididymides of 5 adult mice in each group, perform with HE staining. Observe the

histology with a high power optical microscope.
3.Statistical method: All the data results are presented in form of X s, comparing

the KO and WT group with independently sample t-test by software SPSS15.0. There are
statistical significance if P<0.05.
Results

1.Result of testes and epididymides organ coefficient comparison: The KO testes
and epididymides weight are significantly higher than the WT group. No significant
difference of the body weight between KO mice and WT mice. KO mice testes and
epididymides coefficient are significantly higher than those of WT mice.

2.Reproductive experimental results: The capture latent time of KO mice were
significantly = prolonged  compared with WT  mice(15.76+6.14min  vs.
9.24+5.32min,P<0.05), the frequence of capture within 30min of KO mice was

significantly lower than WT mice. Male fertility showed that 41.7% of KO mice had



pups whereas in the WT group 91. 7% of the mice had pups(P<0.05), The pregnant rate
of WT female mice mated with KO males was significantly lower than the control
group(41.7% vs. 87. 5%, P<0.05), the average litter size of KO and WT respectively
were 6.50+2.27 and 8.22+3.03(P>0.05), no significant difference.

3. Sperm analysis: two groups of mice in sperm count, motility, and abnormal
sperm ratio were not statistically different.

4. Sexual hormones results: No significant difference were found in serum T, FSH
and LH between two groups.

5.Testes and epididymides histological observation: there were no significant
difference in seminiferous tubule diameter, structure, thickness of the seminiferous
tubule epithelium between KO and WT mice. The morphology and number of sertoli
cells, spermatogonia, spermatocytes of KO group had no difference with WT.
Epididymis morphology and its epithelial thickness of KO mice showed no obvious
abnormality.
Conclutions

We can conclude that FMR1 gene may play an important role in the development of
male genital system. The absence of FMR1 would increase the weight of testes and
epididymides, reduce the reproduction of male mice. But no obvious abnormal was
found in morphology of testes and epididymides. The spermatogenesis of FMR1 mice
also seemed not being affected. The exact mechanism through which FMRI1 gene
influences the male genital system needs further studies.
Key words

Fragile X mental retardation-1 gene; Knockout; Reproduction; Spermatogenesis
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P2, ARTEAR R C koo AT A . HAT, 23R4T 15%1KR10%
FIATAEMHEN, Horp SR &R 50%4 4. JEIRIE 90%M B AT 2 TR
KA, AHH B0 AR, S R 13 5 4 H AN [ SRR R
BERRSIRe s, A oM. RS, SRS RTRIBL 25, KT IRER— M)
g eman o B, &R 7RI 0100 o 2 AN IR 2 i R a0 A e 40 i
(primordialgerminalCells, PGCs) 1LH# 2 AEFETT )5 43 414 T O RS 41 i, K R
T 2 2253 T FSORG B A0 B, 3 17 YK 20 24T FSOKS BEAH AT (BT RG 140 B, ik
o 25 B BB NS 7 41 M 283 AR S T F2 T BB TR o XA R th— R 5
R B BE IR PRI R . A5, 2 IR I S P ZA MAH EAE ] . 324 KBS
DROE A SE DR RS T A e R DA DG, (E St A 5 DR 4 ) LA ML AS 43
W, VR EREIAAE S AL B N R e, 2 SR T R AR R Ry v ) A
WA, P IXLERLD K BAR T AE, A VRS 1 R AR AR I 4 LR L, R
SEAE R RIWEIE SRS TR RS2 1 Al

et X £5451E (fragile X syndrome, FXS)A2 5 i WL IR MER TR T MR 2
o G SE LIRS AR R DR, A DA DR 22 v g DL ) B DR B A
Verkerk 45 o Th i v 6 H JLS0R LR O g PE X MR 1 5 2E D] (fragile X mental
retardation gene 1, FMR1), %% 50 (CGG) n “AZ HRER )T 7414 L
FIAHAL CpG 5 58 AL, A FMR1 JERFE SR alif v b, SEEGRS YR
ik &M (fragile X meantal retardation protein, FMRP) ik yk/b sk 2610, iy Hi 3R
FMIEARTEIR . 1EH A FMRI 28 B CGG EEFHITE 7~50 2[4, 1) 30,
Y CGG EHFHITE 55~200 N FRAHTRAR, KA FMRP £ik, 8 RAK
P P E IR RAEIR . 2 CGG AR FAIRT 200 I, FR2RAE, & FMRP %Kik,
FXS HRAEFE R AT, RS BB T, A58 B Im R R I IR, A
FEEEIR MRS « J0W 20 BAE . WGahd B H ES AL ST A0 %, Rk 2
P FRNERSEAL CAMRT 25mD) « EFIRCT, LM dE R IR,

FMRP EERBEMAIEHN, FHFRRNT, FMRI SR G&E R R AR G
(RO, ik o HABL R 20~30 £%, 76/ EENIRI S iR IA A 7
U, 2R AR TR R B, U8 FMR1 JERITE 520 R & A vl B s 22 1R R
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1724 FMR1 SRR RIA S FRIAIAL, AT IS0, AT iR 53R I, N
TWIFT FXS A Z FMRP KIS LH], FXS B TR G L8 AT M5
O Il R I R IE ST AR

H AR T FXS SPEA T R ST 22451 FMRP £E 52 AL B 40 E 17 f
FTyRE, JFERIT FMRP X 52 0K 1 A2 i A B Tl 4t A8 2 75 TR 1 4 FH A L mT RE MY
BLAl. Feie P sr i, e X FE ARG R /R RS A, B AE
ARG R B — S AR At ORS U0 AR BEGR D, 0K e = v el
M S K T 22 (RS e 1k, B0k & 3 ) BRI

Bakker!' 25 7F FVB B4 /N FMR1 LA X3 A B 8 25 /7 18, 4l FMR1 3E A
RNEERILE A FMRP, BN IENE X S8 A 1E 4 Ui, FMR1 JE KRBk (knock out,
KO) BIMVFZAT A% RIY FXS SR AL BEva 8, % oIkEhg, HEM5
SIS H AT A ST FXS S5l 10/ BB . ASHHF 70T FMR 1 366 DA R e
BRI A B BE ) M PE DD REREAT REERIRIT ST, A I IR 1K) T AL v 77 S (3t 2 1 Ak
fitf, [R)INf 24 FMRP ZEREPEA5E R g8 b (M VR S B0 0 DL, 04 5 SE IR N IR 5
ANE 2
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MELS 7k
144 K
1.1 EREFY)

SEIGEY) Forl FER RN (KOD glia+ (</-) ZPOEREAER (WD)
251 (+HFVB LA R /N 5, fEH FMRI R Pl N B 5= B, il FMRI
SENANERIE, AISEIE FMR1 DM SUKIE, 4% A B it X 2551E (fragile X
syndrome FXS) [ARRMESIGEN WAL, fH T M B2 2 Bt ol 2 B0 50 AT 22
Erasmus K2 250 g R E 0 5 | 1HE, 28 JHBE 24 Bt SER B b0 I B B R FR L T
i R AR RIS 120 6 12h BEEERCE, BB, K, BTl
SIS B TR R AR A8 B NS 2 B S B B W) e B R A g, AT N i
M. Fmrl JERFEERDN BAERE T 2004A053 5, FVB /R ERIET 20044052 5

1.2 s RAbEE

SR /N ERAE 82 K, il PCR e SIS BT N — 2D sesh . Jorp KO #ik
17 H(8 Fle-10 Rk R/, 12 AT, 5 R THAZEUED , WT
HEPELL 17 31 (8 JARE~10 JH#E KN, 12 HHTAER s, 5 A TAZ08)
EME WT ZNERIE 48 U (CR/NA 8~10 FIWS) A JUREME /N BRES 20000 5 P UM WT
B, LSEES B /NN P e Bl ol PR B R 30T A 30min PO HEE L oK, LU
RER B FPE ROU S B AT BT TR, LR RS, K i
B, F TSP IE BRI S0 SRS T DRSS REU AL SR B =0T, K
T M SRR A B o b o MERR 2R JERATR, AREOIEE 19~23 RE R, iF
HUR AL

1.3 EZRH

B AR K (PKD Je S E AR YR AT B A T
ToIK L1 IR EER T Sy pr 2l
51975 (S1,82, M2, N2) AT AEY) TREAT A
TaqDNA 5 4rfif B 5T E YR A
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10x3 # 2Z p  (10xTagBuffer)

BT E AP REEAT R 2

R E AR (ANTP)

BT E AR REEAT BR 22 ]

Rk 2B (EB)

[ Sigma 2 #]

iEE ) 18 %] Boehringer Mannheim 2\ 7
10x_EFEZE M (10xLoading Buffer) H 4 TaKaRa Biotech 2\ ]
DNA Marker DL2000 2L [H Sigma A F]

Tris % 7RG S A2l
PBS P I N R R AR AT A
EZ Ll S Sigma 2

ERyE I IR 4y B2l

T e AR R (SDS) IR ZER T 4y pr 2l
STE ZZ1ii A AR AT B )
TBE 221l I R AR AT B A T
2 JEY 2%~ (EDTA) IR EER T Sy pr 2l
LT (NaAc) IR 4y B2l
75% . RISy pr 2l
TR 7RI AR S A2l
A AR A

KA R AR A T

TE ZZh b R AR AT B 2 ]
U ERGY Y SR J 2 L B NI 2 R A
EDTA 65U E ARV R A
TEMYZT HBSS R AR AT B A T
HE 4L A 5] JE BRI R AT R 2 )

ELISA X7 %

22 [E Rapidbio A
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1.4 EELE

PCR 1% (UNOIIZ)

14 %] Biometra /A ]

KPR EKAX

% [E Beckman /A ]

Image-Pro Plus 6.0 7317 R4t

2¢[E Media Cybernetics A ]

L

Hh i 2K

NDA & FI% IR 7%

2 & Beckman /A &)

e E % o BT

Y[ Uvitec 22 )

3G A 2 B35 (CK40-32PH)

H A Olympus 2 ]

e O itissreys SV e
fiRig 20l [ KA

=Sl 2 [% Beckman /2 #]
PRI 0 92 N A H 7 Olympus 2 ]

HL APE R = H KA

AR AL AR AT PR ]

TERAL 1P FE g : CU420 Y

g R SR AN AR AT R 2 ]

IR

GRONEP T W)

Nickon % ) it W15

H A% Nickon A ]

CASA K51 #riX

2% & Hamilton A &)

DT-2 00 &Y 1K

I AR 2~ 7

Olympus New Vanox % L g . 754

H A Olympus 2 ]

A TD801 EME /3 HTiX

LI B REE R AT PR ]

Canon FZ o505 FEAH B F 2 Canon A 7]
PH it Fii - Mettler-Tolede A &)
P FAVIE VI 35 XA b E SRR R )

AW Pl (820 H45)

2% [F Reichert-Jung 23 A

Wi IR B 8 S A H A Olympus 2 ]
IR UKAR HA SANYO A
T A 145 Eppendorf /2 H]

JE 785K 28 (MLS-3020)

H A SANYO 2 ]

LI kAR

[ = He e 2 )

a7k R4 (Direct-Q5)

7 Millipore 7 ]
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1. 5 — LA

N8, IR, &8, FHAEdSH, 50-1000ml AUk fE 4, 1000ml 255,
1-50ml Jiks — g g, W=F, 3848, 50ml. 1000ml B4, e, 500ml £h/KIH,
BRI R W), ek, BBy, mBy, WKL, Bk, Bk,
pHIRAC, F4&, BEAEHE, 10u1/20p1/100ul/1ml JEEKESL, 0.1ml / 1.5mlEppendorf

BV, IEEEs, WG, 12 Tk, M. JUIRTFES,
1.6 FEWRE A
1.6.1 PBS

FREL KC1 0.20g, NaCl 8.00g, KH,PO4 0.20g, Na,HPO4.12H,0 1.56g, A%
800ml /e A7 A B T =720Kh, P A fE, ik 1000ml, i pH %
7.2~7.4, FEZ K 1000ml, 37 A s AN 13 1) 2 AR P 5 KR, 4 CIRF4 T

1.6.2 4% % 5 W REW IR #h 22 Pl

FREL 80g £ 28 WU By, ¥ fift 7 800ml1 Bt 4f () PH {4 7E 7.4 /£ 45 If] PBS
vt FHE BN A DS, R T IR 60°C AL, W)
PP B 2 W R, NUZ BB AR 9E 2 W, & A B i PBS 48 R A %
¥ 2000ml, W PHHTE 7.2~74 Z W, EHZE 2000ml, 4CHRAF%H.

1.6.3 1.5%35 Tt I

PREL 1.2g BATEHERD TN 250ml B, A 80ml 0.5%TBE Z2 ik 5 ),
TN K 3min, BURINA SulEB J&, {BIAGIIAS, ASkRie H,
FRA HIEE i, I
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2 BoRER £

[ FVB R/ amm}

v v
[WT&EE@(, )—I— [Wsz&ﬁ ] [KO?’EE‘T?& ]4— [WTI&EEEL]

N L N R

3. LI TV
3.1 LI )Y HE K B 4 8
3.1.1 AT PCR ¥ M5 WA B

EFXF FMR1 KO /NRAT WT /N FF FMRD SR B 51490 5149
S15’-GTGGTTAGCTAAAGTGAGGATGAT-3"/S,5’-CAGGTTTGTTGGGATTAACAG
ATC-3’ H T4 18 WT /NI FMR1 S5 56D v B, 9738 5E D i BER /N2 468bp. 4l
Y M,5’-AGTCATGCTATGGATATCAG-3’/ N,5’-TGGGCTCTATGGCTTCTGA-3"
TR KO RGN E B FMR1 S0 55 A B, § 83 R BER/NA
800bp-

3.1.2 DNA I E &

DNA F#EH: BYHUN R EL 1.5em $E7E 1.5ml EP & H 31445, il SO0uISTE 2%
M 20%SDS25ul  10ul 2 ARG K WAREE % E, 56 C/RIBEmTIKA 24 /N,
DL/, AR5 R b in 500l Tris ST 193 372 9% 824 30s,  12000r/min
R D 10min, B UEI EJETE BT — EP 4, I 500u S5 5 00, B
F£%) 30s, 12000r/min 5.0 10min, WHC LR T-55— EP & W, M 40ul 3mol/L
NaAC (Ph {H 5.2) , JIA Iml4CI/KLEE, FeniEs], v WZURY) DNA Hrifi,
12000r/min £5.0» 10 438, 5% BJZIER Pr B EP & A A PTED), A 1ml 75%
LW, FEIES) 30s 5 12000r/min 20 10 204, 75 BEWER, EWNETERM, 9
RN 380ITE 2R, 4°CLRAFAFI



DNA 7€ . MR 2 D3, BRI 2,500 FckE 22 1/20, JRNEE
opre, WE AME, TR HZRIKIE.
3.1.3PCR § 3

8 WT JEIALE) PCR KW S AERFRR 30ul, E4e iR ) DNA100ng (2ul) |
TagDNA & 1.0U (0.5uD) « 514 S; 1 S2 4% 0.35umol/L (1pl) « dNTP200umol/L
(0.5ul) + 10xTagBuffer3ul FIXZE/K . PCR ¥ ¥ 44F 4 : #UR ), 94°CHIAEYE Smin,
SRJEFE I LU R A1 BEFNNF (AR R 35 IK: 94°C 45s, 59°C 45s, 72°C 45s. ARG
J5 ¥ 72°CZEAH Tmin, 4°CEHRAF.

¥ KO FERIB AR PCR R MEAREDY 2501, S H2IUK DNA FEAS 2ul,
TagDNA 45 0.3ul. 514 My A1 N, %% 1pl. dNTPO.5ul. 10xTaqBuffer2.5ul FIX(Z%
/K 19ul. PCR 4 884%0: g $a5h, 94°CHiAEYE Smin, AR5 ML 2036 5 Ak
[FIAGER 32 K: 94°C 45s, 61°C 60s, 72°C 45s. AKMGIA)G T 72°CLEff 10min, 4°C
TRAT o
3.1.4 1.5% B IR WE HE R LUk

SERCLLF 0.5 mg/L WAL ZEEN 1.5%B REHEERS, 477 HL PCR 4 3874 8ul,
10xLoading Buffer 2ul JI7E B i gt i W vk A b, A2 Hoh — AN Fe Lo oA
DL2000 DNA Marker 6ul /2. LA 100V LKL 15min, MR R AT IRILZ )5,
IR T TRE I AR AN PO 54
315 B —MERAE, HAER, BRI

3.2 AEFESELR
KO 4A WT 41524 12 K, B R e/ U5 9 HMEVE e WT BERUBRON [/ —

i O ST S B0 I AT KBRS T 1 IS ORI Img/kg, ATHIEARIEHD |
FEURTIN 858 05, T SRS — VA B2 B bl ) CREHR P AR I, S5 %8 J5 30min
A e SRR AR SR P B DUR AR AR R 2R W g R A5 A B A TR R R
AT A RER R ACHC T, T AR 8, SRR R . AMEE B YR
WBER TAEIRIG, MR, BURKERIAT SR E, o, ikt
ME 5, BERKGUWEMIE 19~23 REAZS, SRR, BERRZ SR
FEAFHL
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3.3 MER A MR RELER

FIREILRIE, B KO BATWT 5, KPR BT, B Sk Ab N BT B I
# FH HRAF BT PR 23 2 AN SOOI 52 4 A B SE 21 20, WROK AR BT, XU 2
AN S22 BTN 2RI EP . FHRH 7R AR, IFICAT A P PR R 4
RIOZEEE SRR WRASER. SRR RE (%) =WMERER (g) /
NEARTE (@), BEEEEds 2% (%) =XUIKEEE (9 /MRAEE (g).

34 KETFIEL. HERIEEST
3.4.1 KT BRI %

¥ PR TS/ UK — 0 B 2, IR BY HCR =2 B 35 B BURAR, SR 5 TN 2ml
2 37T C TR I L HBSS ~FHrf T, 2= % 10s JGDRE 1R e amie i, il
R PRI 75 37°C & 5%CO2 (M 3840 th i % — /NI, RS 7 3RAE.
3.4.2 WFIEE. &SN

KHN T CASA filNs 1 th REME G, WA EE, WREE
AT Mo BEAMHER AT 200 MRS T, BDREAL 0 A 2400 A, RS TG 1 SEGACN EH
e Hrig s, AETIIS RIS, THEUNSETE EERRT IS E MRS T4, RIS THE
AT IAE BN AT IRE T RS 755 %6) = 1% 8 14 Gl Blks 73+ Ris 8740
HE M ATE s L& (%) =H LN iz shEy RT3+ AR50 - BTIE
AN CASA RGN T BAUBCR BB A 2380 1%, WS THEORS 135
SRR e RSN B MA LR, SR =AIE . IR, B, XEk.
ToREFAL N SRR, S, R s . AOkEE. il MR, SR SFIC )
HR R, RS T P B Sk A R MAR T
3.4.3 KTt

WO TARE Iml 5555 2 BT EREIR Sh il m IR G 5 [EERS 1, B
SR TR T 4 vk B — M, S BABBOK 200 £ kg, BURS 1SR
BEIHEBONAE, B EAAE T 2, BSOS, AR T, B TA
v TR A PO KO R IR R o A PR SRR TR n=DUAN KO R R T A AL
x1/Ax 10 B A5 4 272,
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3.5 M HEEER KU E
3.5.1 IMLyERE

F WK ) 1ml /D ERIMLECE T EP &b, H#E 10min 5, JANEOHLTEL
3000r/min 20> 10min, FHL M, 753% 5L —20°C IR A7 % .
3.5.2 IfL¥E T WM E

12 M ELISA ) &0 HHOSUTTAAR I 25 S 0o IR G 8 W PRI 1 A0 SRR T
3.5.2.1 by it R VR 4 A 7

HCH I 5 /N BRI T 1 ELISA WA &L, WK S 2400pg/ml FIFRAE S 120ul,
MA R 60ul DI 60pl bRk SRR A, FLh 1200pg/ml AR AE i F B
FFA 1200pg/ml [RIFRVE SRR H B 60ul I 60pd AUk SRR, VRAT, Bk
600pg/ml HIARIEMARRE, LAHSSHE, H&RCH 300pg/ml. 150pg/ml. 75pg/ml )
Bt BB % 60ul.
3.5.2.2 INEEA R ARHE fis N BEFRAR

WO BEAR R AR, Bt i InAE AL el FLAI S B0 BRAL, T fLISE S AL
WU 20 AR ATVESIR, PR SRR 5 o INAFRAE SRR REAS : ERR
AR A 50ul, RFIUEEAR LA IMARFIAEAS 1001 SAFEAFGRER 40ul CRIFEA
kN 1515, ARSI,
3.5.2.3 R NIt 2

W I REA I BRSO 37 CoKHT AL B 30min J, 3% L0, WK 4R 40T,
FEALIMAVES, BE 1min, AZRVEGHE, WoK4Wn+, Wbk SUEmNR, BRas
FIALAMESL NGBS TARME S0pl, 37°CoK¥ Rl & 30min, FRHAUARDUIK, FFEVER
W BRI AR AW 50ul, TR (50 B 50ul, 37 CREE W5 15min,
AR, TR A AL oI N R L3850l BEE P €0 37 5 D (0 BT 7R i B 2%
1k
3.5.2.4 BFR XN & OD {HIFTH R E

FEZ L RN 15min Y, DA ESLIAZE, Eebr( FIE &L OD {8, HH HL ik
ARYEFRAE SO0 AL R BEA BT (DA 7 AR, IRV O I R AR IR R o 45 AL
FLFIIE, FFRRLIFRREATEL 5 13 H SERRFEAMRE .

FSH. LH RFEER AR AR &, REBAAFDER, TR AR SE bRk L o
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3.6 AW BALIRE LT
3.6.1 AL =

PR HENE 8~10 JES /MR, ANRFRE)S, DL 10% /K& L. 250mg/Kg
TR SR IRRINE [ TIEUARR b, YR RZAR. Mfks. OB, BRERONE, Rl
/S R o W W= /AN ) 7 O 11K T DS £ 2 o SR 7 By At N SR L
Ve, R LRI 2 05, DL RS BE AN 4°C 4% 2 58 W WK £h 22 v [ €
CUFFIE B AR 17191 WA W R b Al LBl . (R O I e ey o T i 5 e
Ty ) DR BB G I 200 52 AL SEALE, BT 4% 2 I IR £h o7 il
(pH7.4) [l 5E 24~48 /N,
3.6.2 HAK

WO e LF I S 0. B SR, IR B ok/KIEsE 2~4h, &ML NP RE D
BeAE: RN 70%4TE ACRIR, 80%4 M 1h, 90% L 1h, 95%ZEE (1) 1h,
95%Z.E (11 2~3h, 100%Z8% (1) 20min, 100%Z & (1) 20min, 100% Z. % (111
20min, —HZE (1) 10min, —HZE (I 20min, —HZK (111D 20min, L EEE
WA B PR, A,
3.6.3 Ak, HAY)

WCHOIR AT I BT Her, N 60°CREFE h R, JFFIBACGT IEPIIE . 575 oA ik
L, A0 TL Al T B0 R o B K LR R N A T, Al 1L A0 1T 4% 20min
J5, TN, P VAT, AL ST R, RRAEI I E . B A,
e fE V)R HL B, Spum JREY) F, AE 37T COKPIHTE BT I LT
3.6.4HE Jfa, #Hh

K P JE BT B AT N 60°CRERRIE T 1h J5, SZRERRAHZ (D
10min, M (1D 10min ffilif, J54K FPIDEEEEK: 95%4EF (1D 2min, 95%
LI (1D 2min, 90% B 1min,80% 8% 1min, ZZ1%/K 1min, FRAKE G4 % 10min,
TKVEZ TRAKGI 38, 1%E81R LWE 2s, KPE 10s, (EHBEREE 10s, Ji/KPE 10min,
UKLV 25, 0.5% LA 3min, 717K 2s, 80%LME 2s, 95% ZMF (1) 3min,
95% &0 (11 3min, 100% B (1) Smin, 100%EE (ID Smin, —F 2K (1) Smin,
THZE D Smin, HZE (D Smin, PR RE H.
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3.6.5 AL 2N 5%

JBOK 600 £50°7% s B, REASERAZY R, B 10 ANMETEAERS
R, AR INE I EAR RS ERIRRE, VMBI, RS, %2
ARG REAN A28 USRI Sk R R TS L BN 5235 RSS9 J5 88 A L ok I DL

3.7 BT
P (A R SPSS15.0 AT IEAT 40 #T, IEA AT v 5 PRk LI Hlebrift 22
(X£SD) FoR, AIAKECRHWMSIREAR T RS, 5B A BT o K o
P<0.05 #2472 AT et 7 i e
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2 R

LERFYER AL R

WT [ KO Bl FMR1 A PCR §™ 345 K41 1 (A) Fron. 1 IKEN A
DNA marker. L S1H1S2 454, 7E WT /NRIEHEPY 3 H K DNA 471414 500bp
BT, W 1 (A 5. 64 7. 8 UKIE. DL M2 R N2 51 4%F KO /N U K9 4
() DNA 474070 800bp M. HAF5IWMAR )5, WT F1 KO /N33 4 B PR 4
B, WK 1 (B) Fin, B4k marker. FH] KO R BN —ANHi
VB BB IR 500bpDNA Jr B9 #5503k, IESE T FMRIKO flAER 5L
R o

100bp

2000bp g

1000bp i
T50bp

J00bp

25 Db p —

B

100bp g
i

E1 AEHPCR ¥ 5 WTHIKO /N UFMR 1 P F vk 455
BE A H S WIAR G, PCR ¥ 15 ik 4 b [P
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2. HHEHRRER
2.1 MEME /N EEAT AMBE S R
MRS MER S 285, KO /D Bl e BRURvE AR 15.76+6.14min 58 WT il
9.24+5.32min W] i LEK(P<0.05), Ffi Sk 5K R E R 2.64+5.52 /0T WT il 5.81+4.05
(P<0.05) , 5 WT AL, KO /NRILHPEAREUG, iRk B R % 1.

1 R S PRI AR I DA i R LR X+S
S KO(n=12) WT(n=12) P i
PRI (min)d 15.76+6.14 9.24+5.32 0.00
30min YA HEIEL 2.64+5.52 5.81+4.05 0.01

2.2 R AERTFr=AR, R, BREFTE. ERPFE-FHEER

5 KO RACHLAIME RBARHBLR 25.0%5 5 WT RUA 28 U ke 0 RA%
54.2%f% (P<0.05) , JLIE 2. KO ZMfE 32 42% 41.7%(K T WT 41 87.5% (P<0.01) ,
KO FIPHEVEAE T R 41.7%5 WT 21 91.7%W & [E{%(P<0.05), 1 KO Al WT FZ/)\
B2 8 I ME BT P A 800 ) ok 6.5+2.27 JURN 8.2+3.03 1, EHH B % R (P>0.05).
Hl 4 R Wk 2.

2 WAL E RE L X+S
i H KO WT P
BERZ 223 (%) 41.7(n=24) 87.5(n=24) 0.00
SEFEATEL () 6.5£2.27(n=24) 8.243.03(n=24) 0.23
HEMEAERER (%) 41.7(n=12) 91.7(n=12) 0.03
BRI (%) 25.0(n=24) 54.2(n=24) 0.02
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B 2 RS e A I BE R T

32N, MEERRMEHRRLLLEK
KO [UAH 27.558+1.030g 55 WT RUAT 27.713+1.394g ol W 2 57+(P>0.05),
{H KO F =4 0.200+0.010g B & T WT 5241 0.149+0.015g(P<0.01), B2
i 0.057+0.007g FHE & T WT 4152 0.050+0.008(P<0.05), KO ZH=2 A 0F 4 A%
(0.727£0.041) % W& T WT I ARE (0.536+0.054) %(P<0.01), =2 5%
(0.206+0.025) %t B B T WT /ML (0.176£0.028) % (P<0.01), Hdh &5 B 0L 3.
PR, S8 AR R AT 22 5%, DL 3.

B 3 HEgikon 10 FE KO RS, AeEdEikon 10 FE WT R
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3 AN RIS R R AR T () X 1S

i H KO(n=12) WT(n=12) P15
AE (g) 27.558+1.030 27.713£1.394 0.73
S () 0.200+0.010 0.149+0.015 0.00
BsE (g 0.057+0.007 0.050+0.008 0.01
HEHAR (%) 0.727+0.041 0.536+0.054 0.00
MHE2 250 (%)  0.206£0.025 0.1760.028 0.00

ARET U HENREINESER

BABTFR AL KO R SRERE T (16.9£5.31) x10° 5 WT 411
Bl (17.6+3.42) x10° L L Geit2% 25 5(P>0.05). KO 4045 7iE % . HE I Tiasht
RS TR S SRR TR R AR T L g TR H I EE R0 Dy (56.1+
508) %. (24.9£6.05) %. (27.8+491) %. (5.1£143) %. (4.6+2.14) %.
(18.1 £ 4.19) %. (20.6+ 6.83) %, 5 WT 4L iR, HLRAHsshhE, W
JEREF LR SLRE . SUHIRE . RATE . MR BUMAH B AR ZE R (59.4+ 7.01)
% (27.7£491) %. (21.8+4.14) %. (49+127) %. (62+2.50) %. (10.8
+2.45) %. (18.78+ 9.86) %AHLL, LG22 7 (P>0.05). IEHFETIEA K%
PRI TEAG T EFE IR E . XK G . Tk . ST E . Rt X2
W T S R /NS DL 4, 5 TIORS T4 b LU &5 SR W3k 4.

K4 (A) IEFEESRT (x2380) 4 (B) ki (x2380)
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Kl 4 (D) ok (x2380)

Kl 4 (BE) 3R AETE (x2380) Kl 4 (F) R HMEE (x2380)

Kl 4 (G) MWK (x2380) K4 (H) BEREF/ME (x2380)
B 4 ZFAFERFIESE (x2380)
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F4 PN EURS THRPRIELER X+S

T H KO(n=12) WT(n=12) P i

R 1510 16.9+5.31 17.6+3.42 0.15
5 %(%) 56.1+ 5.08 59.4+7.01 0.43
HEHT 125)(%) 24.9+ 6.05 27.7+ 4.91 0.70
Wi JE G (%) 27.8+4.91 21.8+4.14 0.53
Sk T2 (%) 5.1+ 1.43 4.9+1.27 0.55
S (%) 46+2.14 6.2 +2.50 0.84
JFE S T (Yo) 18.1 £4.19 10.8 +2.45 0.40
JIR ot/ IMA(%) 20.6+ 6.83 18.78+ 9.86 0.59

5.0M% T+ FSH. LH RN e &R

ELISA 4l FMR1 KO [RLEH =20 T by 56.815+3.232 ng/ml, 5 WT i T
1) 56.928+4.208 ng/ml LA 45 R IC 25 2 7(P>0.05); BN fIlIE: FSH15.765+1.366
mIU/ml 5 WT [ 16.444+1.455mIU/ml JG {2 3% 7 5:(P>0.05); KO f AL % LH
MEME N 3283.823+92.980, % WT 4 3209.779+99.282(P>0.05), %5, Hhigss i}

W 5,
RS WL/ RS PSR KT R X+S
e KO(n=12) WT(n=12) P 1
T(ng/ml) 56.815+3.232 56.928+4.208 0.94
FSH(mIU/ml) 15.765+1.366 16.444+1.455 0.25
LH(pg/ml) 3283.823+92.980 3209.779+99.282 0.07
6.2 M EH LR E 2
SEALI SR AU FE Y A ARt B R g, 5 WT /NRAHEL, KO 41/l 52

Hv MEESRARG b KRGO B2, BRI OCRESR (K 5) o ke A
1, ARNE BRI G SR PR W 22 5%, SCRFAN L,
IS LA AR W B 75 (WK 6) .

s i, AR



B 5A. B4 10 /DR EAA LY A HE 4t (x600, A Kh KO 41, Kb (a5 okt i
AL, SRR RN, EFSORNIGRE R, B Son IR PR RN, i taoR
Kranm, KEed-oRnRERIENR T, BEAWT4) ; C. D NISEAL) A HE Yt (C

HKOH, DIyWT4D) .

22 6 WL/ B LIRS K RS L R B BN AR /N AT LA Al M B K LU AR XS

i KO(n=8) WT(n=8) P 1
RSN LR (um) 191.5+12.9 193.849.5 0.68
R L (um) 61.9+3.8 64.743.9 0.16
S| e 10.0+2.7 9.3%1.7 0.51
RN (A 28.0+8.6 33.546.9 0.18
MYOR RN (A 50.0+10.1 41.449.8 0.10
IR BEM ML (A 27423 2.4+1.7 0.71
WA (A 120.4+12.3 126.0+9.9 0.33
BT 35.846.9 40.6+8.6 0.23
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it

FXS B# AT RGN — HBENNTAE ST, Patricia S50 2~ FXS & K
WRBEAT 43 T I, RS2 KR 4 B SO K, A 4y i 55.1428.9ml Al
58.3£26.3ml, HAEH AT RKFE?, $278 FMR1 LD ] G i vk S U K e E
JIBEAR . ST IHLBURHLE, LURTIORFSE AR R E Ml R %8, ILLUUESE FMRP %
SENL T AT, VAR 25 R 7T 5 P ST A 1) 2 SR AR B AR REAR, e —
FimRNA 455, HEHMRS =85 NoRG (1~204, 4 @RS IR
SERRITHD IS KH 4508k (205~422, #ZIRE A K R F,C K (516~
632, & RGG HERVRZIR 2 M%) , XELiii 5454 RNA MI)kE
5%, PSP Z 4% ) mRNA 454, Aol 2 i 21 sobk /e Y, 24 FMRP
Bk, IXLER (AR R, FEEE S FNCIZH A N AR RIE] (LTD) (Fii5i,
M= AR RGE T T AR . AERREZR TS A, FMRP AT 7E 52 245 2 18 5 1) ik
Jo, WIEAER SRR G G, SRR, ARG A ) mRNA BTS2 S
#l, mL oM R E B, SEML oM RIS RS TR R R 4
A, A0HG FXS M ik R A A 2R 32 4k (mGLuR) A5 518 % Rt IR y-2
TR (GABA) M5 5 MU, 5= . S )bt B LA AT A )

SRR B AR AR IVER 1 L A HEVE SR 4 RF 58— PEAE . Serena %%
Xt 5398 4 TR AR R HBAT IR A e T, BRI 90%LA I FXS BeAF ik 45 Hh 52
HIER CRM>25mD IR AR AT 531 ) Ly, 0 e 0 s R 38 R 1 B AR D
H TR 2050 45 38 9 XU =2 AL T AR K, AR 0o B 45 M i), Reyniers X
B FXS R IF & B2 S0 o0 AT R, BRAMSE ARG R, JHA G S
R /INET e S L) R4 R TR A S BT, 7E FMIR T 3 DRk BRI ey, 19 i 45 i
FEENALUFR R I B R, XA 480 (SRIE 3. &
3) o A, SCREANMLA R PE T S AL RN, SRR A T AR R AT
Oy BB A S UARFRIE O, A S8 MU 4R ™ AR 1o 1 FSH 248 5 8 S e 4
Mo SR E R R, oAb — e N AMAIER . A Nt A
VEFE, Ins2 AN N 45 LH. FSH. HUIRBRE . MEME. MiR%. 44t
A, RN N ZE RS IGF-1. TGF-B. activin. inhibin AMH. T. /2.
YR . TNF-o 202, WFF04 s /e FMR 1 36 DA ok B b 230, S e e i 201
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12 RHFAEJG 15 RIGTH 35 i, (R 5 0 PO A s R 45 e T R 0o IR AH B T8 i
A, IXBUNIINE FSH 7K°F, FSH 24k mRNA Kik, M FSH XJ S P40 i oh R i
W2 Gl FSH 248 mRNA MR , BIEBEUCE. #El FXS ESME
At BH SRR AN B RSB bR 5 RS, IR PR ISR AN B T FSH A5 5 5% 3172 4k
SIAER, HARRR T HUR IR 50 . FEARIT ST AT S S FMR1 2 B R B
(52 AL SO R (KO 41/ RS AL B SR 2G5 S AR RS AR B 22 e, T 2
MG E SO (K 5) o AR AR, AERG/AINE bR S5 B )5 B IR AR L)
WFEF, SRR, RERANM, SRR RS KRR W B (R 6
X5 HABRE T E 13 I S50 A]— 2

PR GEVHAE T a9 (1) FMR 1 5L R (1 931504 B O LA SR PR Itk X SR B R
JUPS R A58, FL o AR s A 22 508 AR50l s /s RIS T+ FSH. LH
VR, 455 WT B EH B 2R, X4 RSN (W7 FXS 5
PEEAE D @502 30K, I IRAE IBAE FXS & 52 AU OIFAE i THERAH G
i ESR G SO

AWEFTRM, oM RS2 AL ALZ, MR JE A (20K 070 52 0 & 7 1A S e 10
U, RN 20-30 15, 76 6 JAT5 2R MM 1K1 ik B b, &8 s iy i)
TR R RE, Uil FMR1 BERFES2 R Bl feh rr e 2 2446, Hok= FMRP
A SRR T AR AR KR, AR YAC BBE 4R, 8 n/ 4140 FMRP (1)
Ik, G/ RS AL NI AT SR SR, H2Y FMRP i i RIA I,
/N BRERALARAR S LR /N B SR L4 /NP, IS R I AT R FXS HRg s ALK
RIS EA, O HAT Rt i 3k L8R A0 RS 1 A Gl b A8 S R R 0 77— e IR

IGF-1 72 H 2 WA (0 BN 52 0 1) 520 L D RE 1 5 4004 / 5553 W5 A7, Bl
SRR LR R R TR S A I R 4N o fie ) S DR 38T BRI IGF-1 36 T8 X
FAR ] PEPERRA A KR LR AR AR IR J5 R UG LS AL UM 7RI, TGF-1
RIS AL ) ST A P R, ORISR AR B AT 22 9 R Ak 1T IGF-1R TRk 2R
Pl T SRR A B B BRI T SRR BRI AE T, DT A A A S R A L B
Wb, i N EALAARE, AN, IGF-1R MR T B R SRR g K B 2
> T FUBR RS R (I 10/ W o T2 IGF-1 b 23BN, mT LU R AR s i 291
H B BOBIT R W 20U (K IGF-1 %8 SCRPAN K 3 A Pk SR, 0 52 0 D el
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AR (0 1L Rt AT A S A TR . Bert 25 88 4% FXS LR IGF-1, &I
TR R AP AT B I Y SR TGF-1 ik P 6] IGF-1 B)fE FXS i 22
PR PN

2 RN I A0 o A A RS T AR R B AN OR300 R I i i
A4 A B USRS IS4, A BORS IR 40 iRt N ML fe, gk iy
225y R RS R AN e D B ARG IR AN M 3 2 JrA 7 AR GOR BRI, B
TERORE T @A 24T WIGORS RN RZ I 1 A R IR B IR 2 TRy 2E, TRk
SRS T AN . O TIBRG: XK T I LA AR R, A4 TR 2R B
ML KRR GG Y, RHEE. MR A B RE R k. Bl R
W7o AENZE, KRR 53— MRFE:  RIRSCRR AN RO A B,
BEAN SR AN L BRI IR ARG A0 M AL 5, — IO NSRRI S5 8 1 I % H
Lo 15, 76 FXS (PSR, SR, nIRE 575 45 U 58 SR 40 M ) B
2K, HAWTUE FMRIKO A MR HAS THE 1 2, FMRIKO i
WL EARIAE B RE ). 20 R PR R I, LG TE XS DRAR OC A 1 7 SR 52 A
Ak, RERAE AR R B S A RS AN b ORI 0 MO RDRS BEAR D, HL
P XARSGHE B Z I A ARG A0 M S TN R, AR B2 P SO, DT R R
ez RS e, (RS 1IN D BRI e E I A2 B e 07, #2785 FMRP A GEXTHS
TR IO 25 K8 7 R R

Jiok Zhang %5 &I FMRP [{[RIJEE 1 FXRIP. FXR2P, 45t 5 Ihaesd k& A
L, JEFIA T4, Filippo 25897 17 IEH AR FXS M3 S X 2k
ARG S PR IR, R BN S8 P ARG /N 330 R JEC MK T RS I 40 5 FMRP
FIBARGE, FXRIP WIZESENT ARG /N b SR ol BEAN R IE 0, FX2P MR/
R /INE N T A b 84 rh ARk, TR i AR ¥ FXS A 3 Mk s i iy
WFFURE, SRR TR TR KA, HIYH FXRIP f FXR2P Kik, HIE
W NRIE—BABTENR LR, XL HE Ik SUA A, % iR )L FMRP A1 FXR1P
152 FUAE RS A0 AT AR AR RS 40 M) A AR AR I 208, T FXR2P W) U7 52 4, ) o 4 i v
ik . TEMI2 FXS 1)L AHZI TR D], FMRP H KA Tk 40 i, 52
AP IR 53 40 AT FMRP [¥1458 , /D15 FMRP [F1RG J5 40 AR A 5838 A R e 4
RAZ |45 R HTFRAL . #7> FMRP # A RIAPTE. FXRIP M FXR2P 75 /it LI 52 ALK
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B 5 IET G AR, IR L6l (RIA I 22 57, ] e /R JAT X S8 2R 11 7 40 M v kS SR
FMEMIhRE, H. Verheij #F5TK B, FMRP I mRNA 75 A F/N RS ANTBAL LKL K
SEFBAEH AR, B FRAT 0T AR FMRIKO BR4KSERTST FMRP 7652 L 14 1
BLHL, IR X — o S B A

FXS A58 [ 55 1 R85k oy S REAS I 1 B DR AL T 5848 (¥R -5 Dletmar A,
HATA PR DU R — % LSRR IR 4 il 6= FMRP 85 H, 1A
BE 8 R A 98Ky 4T RS T A0, IS BE T BORS 1, 1T AT 10 58248 (RS T 40 ffa A
ATLUERORS 15 2 ARG 2 R ) B, 2 HAMARSZRE SR TE LA S5 iR AR A5
SRR P B kA, HIX Mo I e A A AE AR ey, A i A A= B 40 AT SR O BE 4
A, X — R, AT RER ST FMRP 7541 5 S48 5 7 THI R 0 e 4 1k 2 2 1y 2%

GABA J&: PR A2 2R 458 1 LRI PE AR 223 0T, 8 Y1 28 70 35 P 7 T e 7
TUER, HETOHURIR 2 FXS 0 0 &V SRR AT 4535 5 GABA 24K (5 5
WA S, Hulst ZEWF70RIL, 1E FXS AN v I TR (GABA) (5510
B2 NI, X I RARAE S GABA SZ A SI A SA I AR IGTT FXS &Rk 1)
¥Rz, FLWFFCE W] GABA AR nT LAGs /N i SR AR,y T
(GABA)E Ry — Pl PERRZ 38 )50, H AT ¢ T-1X it JoUS2 A7 Al & e I D) e 2
BTG, BRI AT UL GABA T8 T b i -3 A4 JiR el 2853 o P i A BEA L e
GABA Al 2 UMl RGN AR LH A PRL (W70, M2 5EEN
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2P, GABA T HEIEIS GABA(A)SZ AT 1] 5 40 M2 ] B2 i ¥ b A T 47, 1H
52KV (1 GABA F12 3, GABA 2RI D) P Bl 34T 5e 2 i 4 . 9 4h, GABA
FEXE ¥~ J R 15 7 T S B F A ], Calogero 5T W GABA 15 2 i i [ 1
F o RSO 1 I TR SN, R AR 1 3Rk AE, 3R RS 1 IR MRS R
SN Mk, GABA AlENE TIhBEM BTN . B2, XU s R T
N FL AP 52 AL S A ZE o WA DG IR 4y, 5291 GABA REIIRIEZEAM A FXS
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RILFMR1 EDR TR AL R IL-1B 383 NO 5 55 S A 5 1P, w5t & 1 NOS
X FRHLR AR 2 T /R . I FMR1 KO RAKA NOS 38k, mlfEfe S8
/1N BB 2R R S A BSOS B AR 56 A C K s BT, AR LE A fr gt — 20 1 S 36
.

BT FXS B8 BIARE TS R 1D, XX SR HAmr o0 nl LB 1A kT
AFEAL, FMRI JER R B H L, S BRAT 5T FMR1 D0 55 PE AR5 R e 152
PR TARUF AR . ACHIF ST R 25 G IEPE FMR 1 JE AR B /N B A= B S e A v Th g
(RIS, Ryt — R AIFIT FXS AT REAEAT 1R L) RE 83 AR 71000 45 K4 1R 5 44T 1
FEilt o
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— B H IR

3.FMRI1 FE AR B S2 A I o iae,  HOWRG AR, BRI L 45 R
WS REm, FMR1 &S GO0 4546 vl e R A, HOWHEME 2RI R G R F 1
SN A Rk — 2D R SERRIFT

e =&
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e b A DL AR IXIPIp R AL rT BERIIR YT 1T 1 SLAi
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KA. AT, Krkd, A

Male Infertility Update

Abstract: Nowadays people are paying more attention to male infertility than
before, according to statistics, there are about 15% of couples troubled by infertility in
the world, male factors accounts for about 50%. It is reported that 90% of male infertility
due to spermatogenesis disorders, but more than half of which are still of unknown
etiology. These infertility patients appeared in different types and levels of abnormal
sperm, including azoospermia, oligozoospermia, asthenozoospermia, excessive sperm
abnormalities. Although in those male infertility who have been identified causes, the
pathogenesis maybe not completely expounded. Because of assistant reproductive
technology, more resolution can be chosen in male infertility. But we still should try to
find out the real causes of male infertility for the foundation of treatment of male
infertility. The recent progress in causes research of male infertility and some hot issues
are reviewed.

Key words: male infertility; spermatogenesis; reproduction
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