o eeba Ak
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RETLARAOERAE o B2 --FERS A (In
vitro fertilization-Embryo transfer) f1H %A
BB B AR D R BRI RE L
RAER A\ TEENEST > TIRS W HE
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W o ZRERBEERE (70%) o BN R FHIA - RITERNE R
B RIVE R F AR TR BN R R E I R BAE -

F AR BT BR TR FT AT LA SR L S Bt DR ML A A0 2 [R] 5 3 R Mo ] EE R4
BB IR R o S5 EEITIRAV IR - EREMEERBILEAS
[ 7555 B B R A REZR © T microdrop in oil AIfEHEEE—#EE R MAFHIE
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SEYBREFERBRMHRNEER o ERME
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1.DPBS: Dulbecco’s phosphate-buffer-

ed saline (Gibco).

2.BSA :LL HTF (human tubal fluid) £
¥ B » 7 ¥ X & bovine serum albumin
(Sigma) 3%HI¥E ¥ > 0.2 um filter
(Minisart » Sartorius) BB IRTF o

3.FCS:LA HTF £ ¥ Bl » 7 ¥ & fetal
calf serum (Sigma) 10%F1 15% FIYEHE » 3 LA
0.2 um filter IBIEERTE o

U ERBEEFNFEFAPRENEE—E
HA o

2 RAYE M HEIP

i 6-8 KM ICR BB (BEREBYEES
i) » LUBE BE N v B¢ (Intraperitoneal  injec-
tion) WA HXITA 0.1 cc ,10 IUH PMSG
(pregnant mare serum gonodotropin,Ser-
ono) * 4 8 /INKFERFEFSTS 0.1 cc,10 1U B9 HCG

(human chorionic gonodotropin * Serono) °

A AR SRR BS Y B &

1L.EERBEESE HCG % IR E 8
-10 KR ICR AR (ERE M E B+ .O) 3+
R —EER% o 88 KRR BB AIREERAE Fra
#J vaginal plug * RERTEHRLC °

2 B h R BLHI R R S HCG 36 /INEF
% » LA %H HE B2 F3 1% (cervical dislocation) £
3t » BT H I sRINE » 2EAES BRMESE T 8t
BRSNSk B Th 43 2 R A RO 2R - LA
HHEE (BAERRES LR UEINEE
) W EE R M SR RERE G 43 7 B A BT B B St
HHEART B IG » BHE 37°C, 5% CO, M B
NREE > F 24 /NEFBRE — RAGEEE% o
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BASBHSR ;
1 REBUEESTA HCG 12 /MK » DUSE#E
RREIEFEFEA A T R EIRINE » 1EART B ]
ST LASHERAY - FLABOERE KRS cumulus
mass BAGERT o '
2.4 8-10 SEARIABESE » B HHE
FREME - EHRITERERESEREA
HEEIA o :
SIS BN EREASE cunulus
mass FJE5E M (organ  dish 3 microdrop
inoil» FERT) » BR 37°C,5%CO, ML EMEA
6 /NEFLAMEFT 32 K5 S FE » cumulus mass B
EATETES I RE R INAOSER AEA ©
4. AR R B SRR B AN »
SRIMA BB R EBHEMEELS  BA
37°C, 5% CO, KIS RATHE# » 15 24 /N HE
— R FOHk © 3
5.EINE » AT ENSTEN
NBFE AR OELAME > EERST8

i A5 B LAY ESHR o A48 88 MUMAE 37°C,

5% CO,H5 3 24 /INKF » (5 % TR ABREREMS
HAEHRIEH > 75U DPBS W BRLIBHR

R EWBR A RIEERRET o IMAEESE
e B M O SR AR A S B BRAEE TSR

g2 o fE AL RIS R M BREATR] 24 /R L
B R

Microdrop in oil BEEIR ‘

£ 4-well H9%5 & M (Felcon) & MA—
¥ BSA 5 FCS ¥#t, BT A #38 (paraffin
oil) 5 78 35 o 5 I BF 43 31 LA 3% 7 o
cumulus mass K& ¥ 805 B A HE

TRIBSBWHTE T+ » BUE 37°C, 5% CO, TH#IT

6 /INEFEISZ R S FE > AATHETE organ dish A
HEIT 2K R FERIRS RAELE o
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Table |. Development of early embryos from oviducts and granulosa cells in coculture

2-Cell No Morula No. Blastocysts No.
3% BSA 100 78 (78.0%) 65 (65.0%)
10% FCS 236 184 (78.0%) 137 (58.1%)
10% FCS
+ granulosa 142 115 (8 1.0%) 106 (74.9%)*
% p<0.005

Fig. | Blastocysts developed from 2-cell stage embryos. Some of them are hatching out of the zona pel-

lucida.

#a R

S AR LB A AR S
AU, 478 (EEERIVE I 3 AT
- WIEER > SRR 3%BSA » 10%FCS » BaH
BEXIANOR] 10% FCS SHERINT » Fri
Rk —FIH— o
FEHE R WA 42 77 T > 3% BSA K 10%
FCS =% 1 MU HONE RS 36 5 0 35 BE K e
BIEORE  fefEte L TRER o
| (AT 10%FCS RFIH
| BB R 2 > RIBLIGLL 109% FCS K2 69

HERGECE - BEAETO IR SREERE ERILLBIR A
Z R > AR BRI LB AT RS 1A $t
A 58 ¥ RAE (p <0.005) » BRENAE BLFERLAH
MUEITIHEIRS R T - MR R TE LK
B REEREMR

AR SRR ERIER

BEFS T cumulus mass FELAS R BIER
B TS E 6 /MK (RE =) » IR
M ER A PR RE S B i S AR E R STT R
KO s FERIIK 0

EZAE organ dish B » BZLL micro-
drop in oil B/ RBEEE » (#F 3%BSA 1A AR

127

24.7. >liem

-_—



Fig. 2 Fertilized egg in mouse IVF. There are two secondary polar bodies beside the dividing nucleus.

Table 2. Fertilization environment in mouse IVF

Egg No. 2-Cell No.
3% BSA 220 116 (52.7%)
15% FCS 302 67 (22.2%)a.
15% FCS
+1% L-Glu 126 47 (37.3%)c.
3% BSA
microdrop 63 44 (69.8%)d.
15% FCS
microdrop 156 36 (23.1%)b.

a.p<0.001 compared with 3% BSA.

b. p<0.001 compared with 3% BSA in microdrop.
c. p<0.001 compared with 15% FCS.

d. p<0.025 compared with 3% BSA.

BRI BE A 15% FCS BB MR R E R (2% 025) ©

H p<0.001) © I AT %12 46 microdrop H1# 3% BSA
15% FCSHIZEBWHAN%IM1% L VAW TR AN 2SR JE » TSR IF R M

-glutamate MM &322 (p<0.001) © Ao
[FE%1E A 3% BSA ¥ # » 7£ microdrop

WETTZ K R FE > H 2 8 2(69.8%) H 1E

oigan dish ' B 5% #% 28 (52.7%) & (p <0.
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B¢ Dr. Robert Edward 7£ 1978 &5
HEEIRAE B RN 2K BATATEREG
BI T —EFTHIACTT o BRAEERE I ZINESIE
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e BREFERBAFEENFEEERN - /558
HEZFSMEAEERE R CEHHEREE
H BT % 340 Vero cells, fibroblasts %o
ERMBE » LHEERERR MR R
RS H At 28 B RUMIME B IRR - KR E
SRARKE T AT 2E £ RO RE A SRR ZE REB Y AE B R
HRBE » Ham L RATRBRERESNERE
B o SREINTER R RTRIR S DB AT 2 ERER
BRIVE N ER > KILRINE b K e 2 R
AL EI B EAA R » RS AR ERRINE L
AR [F B B EERE KRR A R BB K
169 o (H W EMMRIEAR S » BRI E » 726
- PRFEF] R o TRURLHE A I TR R
RS - RS AT FIGE TR
| BSICE - SERTERER LSRR b > SR
R o TH B RIS FEARRE RS
| WREERE T AR RS B AR LB
- BAEEAAMMEALEIREET o RHRREE
- BBIFRIBE T o
* ERSEEROERSS  —RBRRE
BE_SE— » SUWRHS T o #1T paracrine
BIYER » B4 KT (growth factor) » i
B3 (cytokine) ZLFA % &Y (embryotro-
~ phic substance) ; £ BREEYWE » 0F
- BEBLE MY E (embryotoxic substance)
- REESE5R 7 (oxygen tension ; 1B % W5
R BEERNHEHRREEETNRAEE
L 2%910,11) o EREEERE A TR RKATE#
- DU o st Bk A A L Rl R e e
| R RAFRRR  EUR AR LA 7

/NE B ARRARORER M A T S Rl 2

HIEK » BRI ZBRIN AN SE - A
FHEREIBS@ o

Bk TEAREERA » #H BSA 5 FCS
BERW  HRPRERERSNEETREER » 8
& FHACR RS B — RS B R KR o
FHAMBEARRME » BEARSEINAEEFEE K
BES BN REETRTE GEEINESYL
REARE > INEBYIFTS B EWZINBEER
{b) FBEMR M BAEEB A —ERERE
bR FERI 4 R R F (growth factor) » BREEBhH:
HERR B E RS TIRE » B W ERMEILRE
BRI EMEBERERESHERNER -
BRI E — RS » HREEME
X EBr#ES RS RBAREERE
o fEAEERT » ML FCS BBk i »
HEBEH BSA 2 EEREERKD o

R 2R A - BRAVNEBSER
HETHAE LR AR ERRME > M FRY cumulus
mass FI2ABH R SEE K » FHHETZH
[RFE o 1638/ TH » H e BRI 2 AR RIR
i o A /NE BAY pronucleus BIER S » 3 M
208 Dr.Pabon HJE&E® » LA B /Al AR AR
RRHE ARG A - B RARES
i » FAMILL FCS #1 BSA RS # AR F & M
BB o o BSA B R HTF FiA
& LABHERE (buffer) 2 A » BEMFEL R
# (serum-free medium) » T FCS BI& & 1
1 5% # Y% (serum-supplemented medium) ©
—MFRE FCS HyE B {7 EHEEEK BSA 7
e EE & L FEERIFIIRUR  (HRMSH >
ANEHTE organ dish B(#E microdrop TS
HN5ZHE o (5 BSA RS2 ERBABE L H
FCS»3i&%E Dr. Holst fl Dr.Fukui k& H
BRI HEZ o ERABZ MR ERET
TREPB—HMassE > LAFRUT=ZAHE
W& . B— BFIFAS I B HHIEE
I > KR BRAE RETHE BRI ENY
BRK » 5EMF—h BSA F1 FCS Bifus A
AR R Bt 2= RIRE B - 5= »
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HAth 2% /E (inflamatory mediators) » #E5R
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ERBE T EE S thiE &z Sos @ o 1 & S L
HA SR A B B B (o R 2 R RO IR F 8 L
(luteinization) » BB HEZAHAR219) 0 FfRIE L
5 TR 2R (E M A RS B
[ T G A I 7 4 e R LR A o

EP FCS BRHBAZHBHNTIREE
AJEMA 1% L-glutamic acid TS EEEFHR
B AR R B — BB P L-glutamic
acid 5 B ZZ R &bk » M L-glutamic
acid X5 glutathion &4 FHIE B K5 » Bl
Mt EALEFRBR RS o (HiE— s
TR AUEF BSA ISHHISZHEER o

SRR EE A2 » BSA BWAE microdrop
HIRREE T » H2RESE LR - BRBRREA
organ dish #J BSA ¥&¥# » 8~ microdrop &
BN ZREARFE AT E o microdrop FEFE
R ELBE=ZKER B CHEES
T BSA WA K —EE EA RS 5540 pH »
SRNERREA S ZRN R EEE | 5
— o /NURIR R EREE » BFIBHE autocrine I
paracrine FJH#E{T o R HFE B R 7E R RS
R\ Y » H autocrine F paracrine 12K
4 REFHIERBRNEE HREEN AR,
T microdrop 38 &£ /ERI EA 5 #1709 o 5§
= HE/NB RO o FTHERHR B O SRR T
HEHAEERNEEREE  sfHRIFET
FEFZERE K o A microdrop BA1_E KA
B2 BAEXEE » ERBRBE S BINARZE S
DRETTEESN 2 R RS B 77 1k » TEERIR
E-AHREBHKIWBNERE - EERK
HIRE F B o RSS2 K BN 2 K5 IR 7E
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Enhancement of the Development of Fertilized Mouse
Eggs and 2-cell Stage Early Embryos by Use of
Granulosa Cells in a Coculture System

Hsin-Yee Ho * ,Chii-Ruey Tzeng,Li-Wei Chien,
Shew-Ru Chang and An-Chiun Chen

ABSTRACT

In the experiment of coculture system with early embryo, a total of 478 2-cell stage embryos from
oviduct of female mice were collected and cultured in BSA, FCS media or cocultured with murine
granulosa cells. The rate of 2-cell mouse embryos reaching blastocysts was 65%, 58%, and 75%
respectively and it was significant higher in the coculture group( p<0.005).

In the experiment of mouse in vitro fertilization (IVF), the fertilization rate in BSA( 53%) is much
higher than in FCS( 22%), but the best fertilization rate ( 70%) was observed when BSA medium was
treated as microdrop in oil, compared with the control ( 53%) . However, further embryos growth der-
ived from IVF could not develop as well as those fertilized in oviducts, and most of the fertilized eggs
were arrested at the 2-cell stage. The supplementation of granulosa cells in coculture system also did
not improve the embryos’ growth and development.

In conclusion : |) coculture with granulosa cells may facilitate the development of mouse pre
~implantation embryos; 2) microdrop in oil may provide a better environment for fertilization in vitro;
3) embryo quality is better if fertilized in oviducts rather than in vitro.

Key words:  granulosa cell, coculture, mouse embryo, IVF.
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