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WE:BH /DR A G, OB HE S A HE G0 09 08 5L, 55000 6 N S B2 O SR B0 B 4l M AR A B Cin vitro
maturation, IVM) fifi 2 7 R 4P i 2 F B 4% 32 45 68 1, DL 55 B ) T SR 0E S 5 B0 48 A8 HE 2% i — Fh b o ite o
Fik wE/ANRAY S BUE S PMSG 1 HCG J5 A HEGN P S, 76 520K 19 S48 TR R0 B 01 00k 2k U9 F O FE A0 i A2
Y (COCs) , & T AW P AERSN R F MR R LLESS PMSG Hl HCG J5 1E# M #E 00 . R 4T PMSG J5 BOR B2
PPk AN BN FE S5 PMSG A1 HCG J5 IBUSE Bl 1 28 1 R O (A A1 LA S i R R AR AR 32 KE RS IR R 2 & )R L o 2-
4 it VR % 4 B0 32 PR NS A AR Z AR N R B UM BUA R AR, SR 4 PMSG #1 HCG J5 R HEIIAL (A 41) , 60
RS R Ky 87. 0% +3. 2% , IR K 55. 1% +12. 3% , B KK 23. 1% , B AH 41 ML AL & 2 HZ k|,
WA S Hah i, PR 12. 2%, H{ES PMSG,48 h J5 BUR A BN ZH (B A1) , AR K 83.9%+3. 9% , — i %Ky
51.8%+9.3% ,BERZ K 38.5%+13. 9% , ¥4} PMSG # HCG E# BHEA (C 41) , i M2 K 78. 9% 0. 6% , F& Ik
o 78.0%+3. 8% , 14 PMSG Hl HCG A HE G 51 4L, BUAR BF FLBE BLBL A B0 (D 4) , /b A 15 9% 0 h,6 h #1 16~
18 h, AR TR MEME S =AM UM AAW e EEER, AAMBASIEFXE CHMLI, =
AR A R EEES BB AR B EEER, &6 ORISR (VM) 7T LR A/ BUZE 9 Ak b 42

HEJ ) — PR RO I, 5F BT LR S 22 i R /N BRI B0 A R

KB /N EG ORI RS B (IVM) s A= W1k
hES RS Q813 SCHRFRIRED : A
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MeARSD B ZFE AR (in vitro maturation, IVM) | ¥ B 42
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1 #MH5RFE

L1 FEMRSEH

SR 185 (LEICA , S8APO) ; — A b Bk ks 2 48
(Thermo) s ¥ TM & (F0 M 5 5 e fl TR 46 6
FRATF) o

a-MEM il 35 5% i (M4526, Sigma ) ; i 2 1M 3
(22011-8612, i VT K At A= Wy BHHE i A5 B 1) 5 T
Tl /% 44 ( P4562 , Sigma ) ; M2 1% 35 (M 1250, [ 5% 2% Il
AEPRHEEAT L 7)) 5 3 BE W/ 1 91 52 K W (MR-070-
D, Millipore ) ; i %% % ¥ (MR-121, Millipore ) ; PMSG
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(160926) F1l HCG(160820) #4 [ T I 4 — i 2T,
1.2 Wz

Fre AL L /N B, E B 4~ 6 R I% , HE R 8 JA
1%, VR TR R /N B

HIEH ICR /NEL, HERL 4~6 J5 i, HERL 6~8 Ji
1% o SRR T TS v SE IS S A | f A AT IE
2 SCXK (371)2017-0005 ,

DL sh 35 35 T Wi LA B R B SL e sh )
OB R GRS AN, S 3R A AR IE S SYXK
(#1)2014-0008, H MR EHKAK, G 12 h/d(7:00
-19:00) ,

1.3 ZHARKMHE

6~8 JE A ICR i i, 1% I b 22 40 BRI I U1 T
T B B R LAY 2 R 000 A, G TR S R AR T
K AT K M 18 2 J T 4 o A A B o e T T )
K /N HCE AL W E D E EERR RS ILA
Rk A AR .

1.4 IEREBHE

SCUG AT A 4 S PMSG Al HCG Ji & HEoR
B L IBCHN I PN A R O AR A B R B A TR G
PMSG ,48 h J5 R L A R LA B A AP35 3% 5 C 2 i
§f PMSG 1 HCG J&5 , i P A P9 BRURLZ B ( IF 5 88 HE
M) HARHATIRSNZORG ;D 4 i 5 PMSG il HCG J5
A HEGR P EL, TR I P AR B N BE AL AR R B AR AR 8 5
TR A B CAMDA,

TS5 5, NE 4 I S TU/H,5~6 AR 7.5
1U/ F 8 5 PMSG,48 h J5 3 4 A8 [A] %) it HCG,
16~ 18 h J Wi 45 Bl 2 O B 40 B L A ol 250 019 1 240 g, 44
R FISE BB OE . HE 5 PMSG 4 W 78 7 5F PMSG
46 ~48 h J5 BUR AN RSP A5 5% 16~ 18 h Ji5 ik
TSN SZ K SIRSMIR IR 37 (AR 0L 1.6) o
1.5 EREAEE

PRA LA 55 W 4% 2 7% SCER I 1, 2 4R
a-MEM 3 iy 55 72 W, 5% Jif 2F 1L ¥ (FBS) , 3ng/mL
EGF,50mIU/mL rhFSH, 0. 25 mmol/L N i g 48 , ¥
HEGHBEES 0.5%,0.2 pm &R U85 /2
R

FONHT— K, FHE AR 35 mm 85 3% ML 43 5 ik IVM
W AR AE W/ 32 K5 W KSOM 15 57 i 25 i , b 78 7
M,37 C 5% CO, Ki AN LW -

1.6 BFREEEIIZR/ERBAT IVM
1.6.1 K7 3KEERUNAT 1 h, S0AE B A0 58 4 L,
16 1:200 BT M H WP RS, 8 T TH 1

AR BT o TG TR 2 BRI T 0 B 52
PR 22 4% i 107 4L 21, 6 TG TR U8 4% R (1 9 3 B0 B
F LT, A B B B A AR BE 0L B4 A 0l
JHI G T B e A B 582 A LA 55, 9 T 1 L G o 23
B Sk R R 52 R, K vt ORS TRORS B AR RE WL P
BT 37 C 5% CO, JiFRAHIRAE 1 ho
1.6.2  {RAN 32 K5 - ¥ 10 T e ik D E R, HCG T8 4
16~18 h Ji , FUHE ML FI 4L %8, 1 = 200 7 B U7 3% 8 25
WCHPIR LT R  BCH I 0 B S5 0 O A o L T R
R BAAE 37 C 9 M2 1550 P o M2 55 3R W H K
TEVEIA , TR TG B 48 LW TR, R e B 4R i
B 75 1) 520K W00 TL % A 065 3 v o R 52 RS T
R EN 5 09 A, 0 1 mL G B T S R ) K
1A U0 A2 B S2ORT R o R DL R RS 1Y B B
BT M2 R, 37 CARIR A .

BERSRA AR BE 1 h A 2% BE W0 L, f el 3
TR ARG T 1 AORS TR AR WA I UK BE W
i A K 5 10 pL( 285451 200 4~/pl) InAEI E
B A BB 1) 32 K5 Wi P (50 ~ 100 4~) o 37 € 5%
CO, WEFRAE A 4 h SRJE A5 BT A O 15 =R i &
% KSOM
1.6.3  CRJMAGN IVM: IR M2 Hp R A7 14 R 4 B 5
S CBE T B O B 1 1) s 7 % i O A )
BT, M2 R UE 2~ 3 IR AR 37 C i
o-MEM 1o I 1 mL PR 68513k 30 85 509, B O
O RE4R M52 5 1A (COCs) o J0 B8 BB A 1R RS AT K I
R RE AL R R AL B AR L COCs 9 HL Y Bl 38 &
(PRATHER) , IR AE IR /DA 3 2 0k 240 M £ 2%
i COCs, 55 2 75—+ H) o-MEM o 4R BRE5 S
BT A Iy COCs Fe ZEHITAE 37 °C 5% CO, FigrAfid
BOWEF A IVM 0 P 36 Bk 2~ 3 IG5 2 200 pl K
0,37 C 5% CO,Fi A NI I7 16~ 18 h, SR )5 it
FIARSNZHRG o KT 3RAE RO NG J7 ik A L RSz
i 4 h ek B IRNG 4 F W KSOM

BOAE ST PMSG A1 HCG 5 oK i 51 51 55 513 4 Y
R IR BE AL BB (P b AL AR B 9T, 0o =
LHAEAT S ELHE AN s RO RS 3R 6 h 5 32K AN
RO A IR 16~18 h JG 32 K5 . %K 4 h R 2= IR
Ji % 7 W KSOM
1.7 ZHENRHBRIE.GESKRRBE

RONZHG MR TR S i f, SR T 40 i %
Y ICR MR, S A5 FLMER 115 B0l T IkH
R POHCH B R A B (B2 RN TR BT T
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SEAR/N B 1% T B LG 2 BRI, 35 R 8 B, 75 %
RS, LT P 75 % SRS 7% o A6 OP 507 8 87 — S 1)
ANEL ORI IT B WL RS, 81 4R B IR
B R IRIOR A G o0 AE — R L o IR e e R IR
Ul i, T e B SN A A A S B BE T SR B g DR A
2 R 4 L 2 e v o B B e T v TR A 3
AN, SR T WL 20 ~ 30 A 2-2H i BE , A % B A R
RAEBAT A E A 2-A MR B R, 2 =R
MR IR i AR, 1 ] 42 2-40 i IR 22 6 A 2]
i OR A I O ER N o

2 #XR

2.1 AAMBAS CAMMMEIIRER,
REMRERRHER

d 4T PMSG Fil HCG J5 , AHEOUR O S (A 41) , HL
BRI PN oA B R AR A B 5, 3 IR AR S, LR R
H7:88.6% (62/70) , 83.3% (45/54) , 89.2% ( 66/
74) . T KN 67.1% (47/70) ,42.6% (23/54) ,
55.4% (41/74) . 13 W IR IG RSN KB, A 3

WMAEBRZREM R EFTFN 23.1%(3/13) . 4 41
M ARG A 2 2 H 2 RAR P, o 1 H AR
S R, AP 12.2%(5/741)

HES) PMSG, 48 h J5 BCHP I N R B4 0P (B
)4 WARS K 5, H AR R 79. 3% (65/
82),88.1% ( 140/159) ,82.4% (131/159) , 86. 0%
(92/107) , —HI#H:59. 8% (49/82) ,44.0% (70/
159),43.4% (69/159),59.8% (64/107) , #& ik %
$7:36.7(18/49) ,58.6(41/70) ,30.4(21/69) ,28. 1
(18/64)

S PMSG Fil HCG J& , % P45 N BB 24 B0 (C
W), HIEHATRIN 2R, 2 G R :79.5%
(167/210),79.0% (233/295),78.3% ( 195/249) ,
IR K. 73.7% (123/167),79.8% (186/233),
80.5% (157/195) , W% 1,

AHY BAMN, HBCR M R 00 W&
PE2ZE S (P>0.05), A RS CAML, A 0%
P25 (P<0.05), B4 —Hi&Y5 C ML, AW
FEM2E5F(P<0.01), AR B ALY C4lH L, 24k
RIA W R E 2SS (P<0.01)

x1 AHABAMCAMABMEIILEELER

Table 1 Oocytes in vitro development results of group A,B and C.
2151 Ib ¥R 7 LB AR/ % ML % PR/ % A A PR E %o
A 4 PMSG Al HCG J& , HUBR I P9 & 1 24 B 3 87.0+3.2 55.1+12.3 23.1 41 12.2
B H A 4f PMSG,48 h Ji5 HUA B2 op 4 83.9+3.9 51.8+ 9.3 38.5+£13.9 / /
C YT PMSG Fi1 HCG J5 , Bt B9 45 P9 By 224 B 3 / 78.9% 0.6 78.0+ 3.8 / /

2.2 DARERMPAEEFTEIPAMmEIIRE
IEYSE J:

AT PMSG F1 HCG J5 A HEUE Y 9 5L, BR3P
B OW I BE AL BTN (D 2H) , IR Sh B2 BE 752 05 18] 43 A
AR SR O h(RY BT RSN 2R ) 5 BB
7% 6 h MRS 5 16~ 18 h, ZHKSF A5 0 h
PR A S8 TR 10.2% (15. 6%, B IR R Ny
0.0% .22. 7% ; J G 75 6 h %k 5. 7% , FE ik %
N 0.0% ; LA FE 16 ~ 18 h IR & S0 40 — IR Ny
1.3% \18. 6% , B JF%8H 0.0% 3.3%, (W3 2),

®x2 DAMMBEIEEER

Table 2 Oocytes in vitro development results of group D

INEL AT/ b R RS % ISR RN %
141 0 15.6(22/141) 22.7(5/22)
49 0 10.2(5/49) 0(0/5)

53 6 5.7(3/53) 0(0/3)
161 16~18 18.6(30/161) 3.3(1/30)
79 16~18 1.3(1/79) 0(0/1)

D RSP AT SR 0 h 6h I 16~18 h, H: —
MURFIBEN R G2 A B CAH LA W 5 P 22 5%

3 iFig

3.1 BEHEDP

T o R ACHE I R4S R SR O A
Hek e EE I B S S SRR — o SZ ) HE Y
HERAMRZ, AR HE A R AR 55T R )
BRI 3 S R R T S O TRD A B PR R CURLBE L R
g ) A

AT b XA [F] RN — R ] 3~ 4
S s e 4 5 TU PMSG Ml HCG;5~6 J& 4 7.5 TU
PMSG F1 HCG ;i %t 7 & K Lh 035+ 10 TU PMSG
L HCG, 75 Ffr 80 38V 555 ) B B (] 19 4y 48 h, 25 5%
B, CSTBL/6 J /N B HERUOR Bt B A€ o REHIE
SEUURIE S S LA A R 30 3 45 1F L ICR /0 BURI
CS57BL/6 ] /B B8 HE RO W24 T BALB/c /M
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FEVB /N B, FRATT A 50 25 5 5 A — 2, J5L A T B
JEIEAE & W st A% 3 5 30 BALB/c (FVB (129 4 /)
BRI B AR e B2

3~4 /N AR B T HE JE W N B, AT AR A R b
(1 A HE RO , 33X 5 4 O 9 BIF 5T 4 R A — B, X T
RE A2 PR R 1 /0N B I B o 0 R 9 3 X b
PE Y HEECER (PMSG Fl HCG) A7 5210

KF/NREHRAEMHENS, HitEN 2
* M eCG/PMSG #1 HCG #£& S5IU m({ & 7.5IU 3
BT E A R A PMSG R HCG 4 STU 8 4
101U Fi 3 o 3R ATTZE IR0 2o 72 v, J0DAR 48 /)N BRUATE 1%
A BT St P AN R A8 T 3 > O

AR B K ME B — 26 3 52 R/ B ( BALB/c |
FVB 129 %) By HEROR — B3 22 , e 2= o HkEoR , I
SR K 4 ) LA A7 A 38 AT 4R — BT 1Y O ok
P75 B9 7RI FH 22, 91 B 200 M A A0 B2 00 A i D i —
[i) R AL T B A
3.2 PB4 R4 SRR B

G RF: 40 B 422 A B3N (in vitro maturation, IVM ) J&
— T A B AR P EOR A T E . AT DA
77 BRI N TS ST R, N AR
SEIRYT KB N L E M I A 7 B T 40
GHIE R ISk N

/INERL O B 240 A b BB — I AE T T eCG/
PMSG 44 1§ 48 h J5 F1 42 D\ O 3 v B B 38 B 4K 4
Bt R AT AE A W A U SR AT X I
PMSG Fl HCG J5 AR HEBR 9 B0 8. & T b8 5
HCG XJ 51 55 51 36 9 R B2 R AR 40 B 52 e, F AT
WE TP [ 4 PMSG F1 HCG J5 oK HF 51 2H
(A @) A H {55t PMSG, 48 h J5 R B 24 6P 2 (B
2l) , [ LR 5 PMSG A1 HCG J5 IE % B HEBR 4 (C
H)ME XS IR S5 R I T HCG X Bl P R AL
CAR N R N N N NN N | S = I SV
M, A HE BAKMAE “HEH LR EEES
(P>0.05), P A ZHAR5h 328G 5 K00 4 = 4i ffL IR i
T #BH, BRAR D35 (13 #0) FR AR S IR iR
KB AHYE B AR EIFTA M, A D
9 4IRS T 3 IRBB AR IR, 23 Wl RS A 3423 Al
41 B AR E R B2 A 55 25 A R s e, R
TR 41 A A M AL A 3 P 32 AR /0 B B A
W — B sz 2 A 1 5 /R (2 B 3 ) 5 B
ANER E 3 ' V] Dl N R DS A i BB O
IVM H AR H A /N RO R T i i

HJ2 ST HCG m] 3 B8 HE 5 09 51 8L 5T M 4
B, O 5 SR T /D A Y B A B I P S 43 S R
B Bl B Fr 0K 4 M 2 22 T 0y B0 CBE RSN ) .
5 RS PMSG AL, 5 HCG J5 3R 45 1Y o &2 $4f
f B B BF 40 i 5 A 1 (COCs, /0 A7 = 2 Bk 41
Ji A 2 ) SRRl A o (R H R UKL 40 M A 2 1
COCs, TEAR AP ARG 77 16 ~ 18 h J5 , UL 41 g 14 2%
PHL, SRR Ja KR4 AT 5P 24 2 T A M R G, 3L
JIUA R TN A BRI R

A B IEREHEOIXT IR (C 41) A, op
0 MR AR R 2 R U
FEIAT B AR ST, 019 40 1A 5 55 245 K g o8 4
BERLHAR P & & FR B R S5 44, X B 446 i g 224 Y ML 2
A ek — L5

PMSG F1 HCG 7 4F 5 A HEBR 51 8, 09 ;N A7 K
SR O RIS AL AR 22 B (O SO 4 L L B I ) L R
TR R A O B R AN R, FR AT =
HEATIR S AR S B S5 O h ( EL AT IR AN 24 ) |
RSN BUAIE F7 6 h J5 RS 32K FIAR S B2 85 7% 16 ~
18 h JG RSN ZHE . HIEMATIRIN ZHE 4, IR E L
Sy KGR TR R 15. 6% (22/141) i1 10. 2
(5/49) , FERZ43 0k 22. 7% (5/22) F1 0% (0/5)
b, WA 5K L6 4 B 0 BE DL G O i, A L E A O
AR AR — 0 e, ARAP AR SR 6 h 4
13K 5. 7% (3/53) , B3 h 0% (0/3) s AR Hh i
Rige 16 ~18 h 4, R EZ L, — M40 K
18.6% (30/161) F1 1.3% (1/79) , %& It % 45 5] K
3.3%(1/30) F1 0% (0/1) . i B 7E 3k LL 2R G A1 5E {81
B rh, AT AR A — 38 43 1T LAAE R A1 i B 7% e
PRATZAERE 1 o AN IS HALIEAT RSN ZH | i AR
HhREAEEFE 6 h 16~ 18 h J5 HEAT M40 32 4, B B AN
SBEALL AR A BN AZKG Je ) R R SRR R N
A3 AT H R R AT g R X R 43 OF -, B TR AT O e R
20 ML P A 2, BT DT R A BB 5% T ORS BR AR 4 b 4
2R TR SR, HE S PMSG (B 4)
(A B Fp R o A AT A 0 B ) R B O, R
G A AR D> — &R 43, IF HoR W B A BE L L2 B0 .
PEAS 4538 4 PMSG Al HCG 5 R HEBP 51 42 51 g
PN R g 1) R B R BE (LB B HCG AR 45 21, 2
F A 2T HE B R RS R

25 L RTIR BB 40 M AR A1 B (TVMD) 1] DUAE Ky
A=Ak N B HE 1 2R D — F kb SRS e, O B
AT DL e — Le I A L DL R /DN B O - R %R
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Application of Oocytes In Vitro Maturation in Mice Biological Purification

DU Jiangtao' , WU Xiaojing”, DAI Fangwei', LU Lingqun', ZHOU Shasang', YING Huazhong', GUO Honggang'
(1.Zhejiang Center of Laboratory Animals, Zhejiang Academy of Medical Sciences ,Hangzhou 310013, China)
(2.Hangzhou Chinese Medicine Hospital , Hangzhou 310007 , China)

Abstract. Objective In mice biological purification, ovaries that did not ovulate after ovarian stimulation, were
dissected and immature oocytes were isolated from follicles, then subjected to in vitro maturation for the ability of
fertilization.By IVM , our aim was to improve oocytes utility ratios and as a remedial measure when conventional
hyperstimulation fails. Method In mice biological purification, COCs were isolated by puncturing of ovarian
follicles with a needle, that did not ovulate after PMSG and HCG stimulation, then subjected immediately to
maturation in IVM culture. At the same time, the normal superovulation after PMSG and HCG injection, the
immature oocytes in vitro maturation after PMSG injection, and suspected matured oocytes and nude oocytes in vitro
maturation after PMSG and HCG injection were used as controls. After IVM and IVF, the 2-cell embryos were
introduced to oviducts of the pseudo-pregnant foster mothers, and developed matured individuals in vivo. Result
Ovaries that did not ovulate after PMSG and HCG injection ( group A ) ,the mature rate of immature oocytes was
87.0%+3.2% ,2-cell rate was 55. 1% +12. 3% , blastocyst rate was 23. 1% ,41 2-cell embryos were introduced to
oviducts of two pseudo-pregnant foster mothers, and 5 cubs were born, the birth rate was 12.2% , PMSG injection
only, immature oocytes were obtained 48 h later ( group B) ,in vitro maturation rate was 83.9%+3. 9% , 2-cell rate
was 51. 8% +9. 3% , blastocyst rate was 38. 5% +13. 9% .The normal superovulation after PMSG and HCG injection
(group C) ,2-cell rate was 78.9% 0. 6% , blastocyst rate was 78. 0% +3. 8%.The suspected matured oocytes and
nude oocytes were obtained from ovaries that did not ovulate after PMSG and HCG injection ( group D) , matured in
vitro 0 h,6h and 16~ 18 h,the mature rate,2-cell rate and blastocyst rate were all lower than the other three groups
and had significant differences.The 2-cell rate of group A and group B had significant differences, and blastocyst
rate had extremely significant differences compared with group C. Conclusion Oocytes IVM can be used as a
remedial measure when conventional hyperstimulation fails, and also can be used to improve rare strains of mice
oocytes utility ratios.

Key words: mice; oocyte; IVM; biological purification



