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In vitro maturation—in vitro fertilization—embryo transfer—frozen

-thawed of human oocytes
ZHU Yi-min, YE Ying-hui, GAO Hui-juan, et al (The Affiliated Obstetrics and Gymecology
Hospital sCollege of Medicine,Zhejiang Univercity . Hangzhou 310006,China)

[Abstract] Objective; To investigate the influence of different cycles,ovarian follicle size and
IVM culture media on the number of retrieved immature cocytes.maturation rate, fertilization
rate sembryo quality and implantation rate.pregnancy rate,delivery rate,survival and development
of frozen-thawed embryos from IVM. Methods: The oocytes were obtained by follicular
aspiration from 19 women undergoing oacyte retrieval for in vitre maturation due to the possible
risk of ovarian hyperstimulation in IVF-ET program. One patient was in natural cycle, four
patients were in ovulation induction cycles with gonadotropine and fourteen patients is controlled

ovarian stimulated cycles. All the oocytes retrieved from follicles with 10. 0~ 13. 5 mm in
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maximumdiameter were allowed to culture in medium M-199 (TCM 199) or HTF supplemented
with other substance. Results; When there were nonuniform diameters of follicles and the
diameter of largest cocyte exceeded 12 mm,the retrieval rate of cocytes ,fertilization rate,and the
number of high-quality embryos decreased. The high-quality embryos formation rate was higher
for the oocytes cuttured in TCM 199 medium than in HTF medium (P <C0. 01). After being
frozen-thawed, the IVM embryos could achieve the same outcome when compared with the
conventional 1VE treatment. In addition, the offspring were healthy. Conclusions: When the
nonuniform diameters of follicles and the diameter of largest oocyte exceeds 12 mm,the retrieval
rate of oocytes,fertilization rate,and the number of high-quality embryos decreased. TCM199-
based medium is better to improve the developmental poteniial and implantation rate of embryos
derived from in virre matured oocytes. After being frozen-thawed,the IVM embryos could achieve
the same cutcome when compared with the conventional IVF treatment. In addition, the offspring

are healthy.
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B 40 B 4 41 B3 (én witro maturation of
immature oocytes, IVM ) & 15 #& #] £ 9 & 31
B, @4k F 4 B Y (germinal vesicle, GV) g
H—HB 2 EPH 1 (Metaphase 1,M 1)
B9 B %4 53 4 20 Mg Cimmature oocyte, IMOs),
RS RA — KR T EAS B S
BRI T (Metaphase [ ,MI)RE M5 RHA
SRR R, SRR EHRERTEE S
WORE. HEREREDWERY, BAIVM
B AT LU AL A1 32 RS- R IG #E4E (in vitro
fertilization-embryo transfer, IVF-ET) {2 HE 5p
BT EBANERERE M ERE TR
Rl # & & 1E {ovarian hyperstimulation
syndrome ,OHSS), G0 7] /@ /0 B & L HEOR 25 47y
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4 F H A (assisted reproductive technology,
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BRI BM A RS WAGE. DY 2R
TRHEOR k2345 OHSS R ML RN LS -&1F
(PCOS) & #F; @l #F AT IVF [ fE S0 it b 51
OHSS Rfa R & QBEEEM EE™E
OHSS IA 2B %, FetFE Lt IVF $51E 5
ICSI L O EHRRKIE: O ELEET
IVM T EENEEE. AAFTRHX R
19 B R 27~37 H ORMER I B, Edik
BARFOH BEEAZIOH., FEEH.5FHE
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5~8 mm. C{LAHREHRBE (GnRHR
HAZMN K PCOS REHL. AL /HH6~8
dFBEFENRENE ERNTFENE, Y
B KW HA (maximum follicular diameter,
MFD )5 2 9~12 mm B, & §} hCG 5 000~
10 000 TU (Profasi,Seron),34~36 h JFE 8,
@HLIVF A& 2% M T {2 60 Ccontrolled
ovarian stimulation,COS), ¥ B KR AT E
10~12 mm FHMOHSS BRALN, 28 %
MFRZEECHIVM FH.COS FE NN EES
FTHEHELREESHRZZEIR.AE%
#Jj5 J5 s E A W 1 ¥ (+FSH, Gonal-F,
Serono) /FR{ZMEZE (HMG) £ 7 L HESR,

1.3 WEFE SEMIVEF AHBHSIST
£ 0HE HHRAR L, B 5| 5K T M 2 80~100
mmHg. & # 3 & 5 4 (K-OPSD-1635-L1-B
-ET . X Cook 22 7)) SR DM A, A
T B R, KREF- R E-FEE Ry
(oocyte-cumulus complexes ,OCCCs),

1.4 HAEFEFESTE PHRERER
#., @ TCM #: TCM 199 (Cat # M4530,
Sigma, USA) + 10%PPF (plasma protein
fraction, Cat #,613-25,Irvine, USA) B 10%4
4 B 11 7% (serum substitute supplement,SSS,
Cat #, 99193, Irvine, USA) 4+ 0. 075 1U/ml
-FSH+0. 5 IU/mL hCG 41 ug/ml BE2{(Cat
#.FE 4389USA, Sigma, USA); @HTF ¥ %
28 : HTF (human tubal fluid medium,Cat #;
90125, Irvine Scientific, USA) + 10%PPF =%
10% S884-0. 075 IU/ml r-FSH+0. 5 TU/ml
hCG+1 pg/ml BE2, # b B3 7 B /G A
0.8 ml FNUNC L33 0L, & 524C0,.37 C
BRER.ARVE. REBRPEIEFARS
~12h MBI K, @24 h B ERE. BB
RREVEPAMARRE, WERNEREL
FERMGY) LB EAREREFEEE,
AR B AR R R R
PHHREE 8RS, TCM199 i F {35
MR F, TR B 9 (L R 2 3 1. Wi HTF
HHIVF iR mE Rl AAEmN . Ha
KOHE 15 PSRRI HTF 3.

1.5 ZXFE REAEBTMHBERES

(intracytoplasmic sperm injection,ICSI) = ¥,
TEPEF 5 — ¥R 1Y) B0 U0 40 4T ICST #RE
16~18h RAMBEBMBE FUEZEHN. &
HEE EREAE - B RSN I
ZFHEL5TF. BAP-1+10%PPF 8% 10% SSS #
Fl~2d. HFEREENITERBE. ZREHK
HHHAED,
REERTORE - THEETE HX
AYNREERS G R EAAN . BEHH R
5 Mo 55 1953 T 08 » R /03 s HE B B - <C
25%.,
1.6 MESHEFFE SROKEFHREY
HUR R R EARAS . B ARG IRE 3
TABGHRERRREFEECEN . BE,
1.7 TEABRESSREIF B
(P &b & #h £ & Progynova, "M E R B L &
RATDERBMBE Fth4~6 mg/d,2 mg 50K 0
B-HAFEANEREZE mm it 4 mg/d; T 6
~8 mg/d, ICSI A FF &R B &M 80~
100 mg/d, A ES. GRERBEHEANES
RAGRME R, B2 EE 2~ RFF
WSR2 me/d, B4 d B2 mg/d. BB
BOXBFEMFEAE  BETENEE=S
mm B AERFREAR, B TERE<? mn B4#%
R 82 meg/d, A1 ~18 XY TF
BWREREZ8 mm B, FF 5 7 E R A 80
~100 mg/d, P S.3 d FITEFERER
HHE.ESEEERE. SREXLHBBAS 10
AZLEE. BHRBHIE14 dUFEMLCG BE
EEHR.BHES JBARARRAGES
E¥.
1.8 HitZF 4 {#HSPSS 10. 0 it ik ft
HEAT AT P A SR A OB R A R T < B R D
RHERHARDARA:BR, KR, P<
0. 05 HHITEEL,
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OHSS k4. ;i T HARMEINMN L FIRAA
4l REAEEFR. ZHEEARER
B T B (P20, 05), 59 6 40 L 1%,
HECOS HBEE TG 4 (P<0.01), RFE],
IRBRAMEHE L AEER 1 HARABIVM

1

FRRINAEE RIS BRI ARE F

BT AR A A T IR B M AR R A R A 0L
BR.ERIOFEAM™LI M. A 1BREAHE
PRI 1 R B G BIHIAMCOS MME A1
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Table 1 The prepared cycles effects on the number of retrieved immature ooeytes, in vitra

maturation rates,fertilization rates sand high-quality embryo rates

A # wOEH/ AN MIBEE/Y EWE/ Y R B / %
Gn BBl (n=14) 1.1+4.7 58(92/156) 51.3(48/92) 18.7(9/48)
COs B (n=0) 17.9+4.5 80(56/70) 58. 9¢33/56) 24.2(8/33)
£=1.724 ¥=9.451 =0, 641 X=0.356
P=0.104 P=0.002 P=0.423 P=0.551
EHRARRLARFIARS
2.2 WATFEBEFRBIVM ERILE TCM PR iERmETl M. 2 AR ERAE. W

3 FP 2 HER 1R ST R, H R TR B ON B S AR R R
RS HITHRBME RS B E RS EIRR Ty, 3
WA 3 A B HTF 4 15 4, 38 4 HU0R 5 5 e

TRAE. ZHE NMUEHLERTE EH.H
RERENERE TCM A4S FEFHTF 4
(P<0.0D), W% 2.

22 TARARBFPTHRIARE EHE PRLEPLAEBFG K

Table 2 The different culture media effects on the number of retrieved immature oocytes .in vitro

maturation rates,fertilization rates and high-quality embryo rates

o8B IMOs MIBRFE/Y% ZHE/Y CLESY REI 2/ %
TCM #¢n=3) 14.0+4.0 73.8(31/42) 64.5(20/31) 100(20/20) 55(11/2¢)
HTF # (r=15) 12.644.9 64.5(122/189) 54, 0(66/122) 100(66/66) 5.1(6/66>
£=0. 336 X¥=1.317 x*=1. 090 ¥=0 x'=17. 605
P=0.741 P=0.251 P=0.296 P=1 P=0. 000
2.3 BORIIAAEMBAESIVM & #3.

XE RERMEIPBEEEKMEESHIRAE
SRS PRS0 L R MFD
KT S (P<C0.039); M T . 60 &1 40
MERELREFXEZTE HFEEEARY
EAEBHGn B, FERIFML7 . R IR 32
WERE. REEREDBEEENNERET
RHEHE . AREREERP<0.05) . WL TY
SEIPERGEREREAREER L

2.4 ROFEEAEEERMFD) IVM £
REEWR BMFD12mm BRF 2402212
mm 27 Fl, <12 mm #H 12 ), WHEKMK.Z

CHEERTEEFHWP>0.05); NS HEER
EANREEKREHLAATERER (P
0.05);2212 mm #l<{12 mm B & iR & £ 4+ 5
03 B IR A EMAREREEE
#My.R&A4.
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Table 3 The follicles size effects on the number of retrieved immature oocytes, in witro

maturation rates ,fertilization rates,high-quality embryo rates and pregnancy rates

Ry MFD/mm L3 LE MIFBE/Y% EHE/YN HEERHKE/N ERE
BISE (=) 10.741. 3 14.646.4  64.1(B4/131) 66.7(56/84)  27.3(15/55) 3
AEH=10) 12.0+1.1 10.0£4.0  69.0(69/100)  43.5(30/69) 6.9(2/29) 0
1=2.238 1=1.485 ¥=0. 603 x’=8.275 1=4. 884
P=0.039 P=0.156 P=0.437 P=0.004 F=0.027
Fd4 RAFARALIZSFIVMEESEHR

Table 4 The maximum follicular diameter effects on the number of retrieved immature cocytes,

in vitro maturation rates,fertilization rates and high-quality embryo rates and pregnancy

rates
BAGAEE HERE MIBRE/Y EHE/Y HEERGE/ Y BRE
=12 mm(n="1) 14.29£7.95 58. 0(58/100) 62. 1(36/58) 8. 3(3/36) 0
<12 mm{n=12) 10.924+3.26 72.5(85/1313 52. 6(50/95) 28, 0(14/48) 3
r=1. 029 ¥=5.345 ¥'=1. 3035 r¥'=5.531
P=0.318 P=0.021 P=0.254 P=0.018

25 IVM ARG FEGBENSER £
IVM i R GF SR EHE. 19 TR
HTRMEBEAERSE, EPHTT44
RSGHFRERANEFBHES 2 IR, HAES
ZimBEL.

3 it

3.1 {EHEREREFEHMIVM BZE EHR
&R ELREY.Gn AHARCOS JA B 03RoR £,
ZREAERTHRE BRUCOSEEE,E
EgHEZEL(P>0.05). T 5 ANESE L
Hx, PRAREARCOSHBEERTFGn 4
(P<C0.01), HIFHEBE7E T 50 8 40 Ml R L B
B3 R R Y B R 4 R T B, B Gn 1Y
M-SR, YEE2F—-—E Kk TERRE
WEFEEESWLH,LH B EMAXELN
- mEREtd RERL SR ENSHR
EE TS M, COS #{# A GnRHa e
H P b LEH i 8, Bk st R 1k 18
EnEAREE. ARERERNERE RS
FAREHAR S L FHETTREFR.FE—2%

MR RN. M FRAEERHTH

Ak RERNEREL T 5~10mm BRI,
EARHP MR EERERENGSR, B
FLFME— 8 AR BEE R PCOS 2E KB R
HER.aHRELAFNEE,
3.2 BRFRSMRBMERES XTHEH
fufd st BRI EANAEFEHRARE. E
FLERFEESFIVM HNERESARK. B
M EZE— S ERER EERRERES
BaREEHAAE. BXRIRENERMER
#% % : m-Ham’ s F10, MEME, B2, P1,. Ham’
sF10.TCM199.HTF M& KB E M. RigE
HE AN R E T RAN S F UL AT
EtREFEPEN—FRENE 4+ OF
(FCS). MR (FF) . A& S I 8 (E). &
£ 8% % ¥ (hCG.FSH.LH.HMG) . £ K H F
(EGF.VEGF.IGF %) 8 lE B F (TNF.IL-
B, HAMMAE . UEFRSERAAE.Z
MEARRATHE. AR A SHIVM &k
Bk, BN FSH/WCG, B F B AKEMEH
B 3 3R] BE S K T o M 2R i VS AR R R
B 40 R A
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ATMRARRAWFEAMARERLE
TCM199 #1 HTF {E 2 3 il 5 ¢ B @ 1T 00 F 1%
SMETRER EREBEMHIERRENBFR
DEEZHEDNENERTEEL . BERK
R ERETCM @B ES FHTF H(P<
0.0, HTCM i8R AT fAE HFE
KPBERTLEE. FREBTHEERBHEN
HIRAD. THTEF ERiEFEN L Ak, |
#& 14 ) i R IO B 1 F B o R AR MG R4 R
HBRFE, WNAEZRERL S, 4 TCM199 #
R IVM 555, TEEBBENEIRE,
3.3 PHRAFHAMIVMERSREE —g
INF YR ERE~12 mm, AN FERE>S
mm A 3B BB I A E e AL, M —
e A, BB ES ZE MRS HES TS
T B 5 At UR - &% 191 4 T B ol 3K B 2 A0 B
THRE. FARERNGHNMEAH 10 mm %
-9, B A AR WA X KB, R
JH#3%1, Chian % W W R ER AT
HAT1Zmm SHAK AR ZHE WH
ENERELESR.

ERRELAWBE REAWBER=12 mm
WPHETRDTS B ZHEL R E
BEWEE. BFRTEBOERENTRSE,
HEEF DAY EEA TR AINEZZ12 mm
B B H9 R SRS AR L Bt , B T 1 AR
BUFHLOR, LA GnRHa £ FEMK Gn AR
BREAEN IR, HH KL ™HOHSS MR
K. ABFLGn MERPHUETIEFTERN
OHSS, % 115 £ El-Sheikh Z 8 RE . M &£ &
Eiz~1dom BB RAREEEFBFE
(limited ovarian stimulation, LOS)Y, ti §€ #k 8
HENRME EERAG RRE,

THREBEFAIVM BHTRUEBSEHN
IVF/ICSI B3Il R R R - R R E
MERFE2/4), T B A S A R ™
¥. RNEWMERI THIVM-IVF-IEIAR5%-
BERBHNBRT L WRET—SHHIVM
BHRZARUERTRE R IVM EH @
REFRI& .
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