HeenYY,ed. 1

LI F
1999 Fertility and Sterility
LI F
LI F LI F
2000 200 ournal of Assisted Re

and Genetics



HeenYY,ed.2

(recombi nanat ILnehuikbeimi ory Fact

r-L 1 F) ( ) (

) r-L 1 F ( ) Ll F

( ) Ll F
( )
reL 1 F )

6 8 CB6F1 10 1 U (pregnast sma muen
gonadont)r opi 10 1 U (human chorioni
gonadotropin) BDF1

HCG
11-620 HCG 4 44 8

(bl astocyst stage)
2- 4 (humabnalt uf | ui dQ. H%B F)
(human serum al bumin, HSA)

HSAr-LIF (1000 1 U/ ml)

NY



HiehYY,etd.3
(-L1 F )
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ART: assgted reproductive technology;

FSH: fdllide diumlaing hormone

GnRHa gonedotrophin rdessing hormone agonigt (Leuprolide depat, Tekeda
Chemicd Industries Co. Ltd, Osska, Japan)

HCG: human chorionic gonadotrophin;
HILDA: humen interleukin for DA cdls

HMG: human menopausa gonadatrophin; Humegon; Organon, The Netherlands,

HSA: humen saum dbumin;

HTF: humen tubd fluid;

ICS: intra-cytoplasmic sperm injection;

ISH: Ingtu hybridization;

IL-6: interleukin- 6; -6

IVF: inrvitro fertilizetion;

r-LIF: recombinant leukemiainhibitory factor;
M3™ medium: Medi-Cult;

MESA: mico-surgica epididyma soerm agpiration;
MRNA: messangar RNA RNA

PMSG: pregnant mare s serum gonadotropin
RT-PCR: reverse transcription polymerase chain reection;

TESE: tedicular goerm extraction
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(ART, assged reproductive technology)

(ICS, intracytoplasmic sperm injection) (cocyte)
(embryo) (IVF, in-vitro fertilization)
(freezing) (thawing) (deavegerate)
(implantation rate)
(cytokine) (follice) (ovulation)
(couiture) (rowth
factor)

(leukemiainhibitory fector, LIF)

(r-LIF)
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L IF
(leukemiainhibitory factor, LIF)
Ichikawa 1969 mydoid leukemiaMI odl line
(LIF mydoid lekemiaMI odls
[ 1988 Smith[2] (HILDA: humen
interleukin for DA cdl line) HILDA LIF
(LIF (Primordid germ odls) [3] (rend odl9)
(Peripherd neurons) (osteoblagts) (hepatocytes)
(adipocytes) [4]
LIF
LIF [5] LIF
(homology) LIF 7%
1983  Hilton[6] Kerbs |l Ascites
LIF (LIFa, LIFb) LIFa
LIFb mydaid leukemic Ml 2KD
45D LIF 1988 Gough [5]
intron exon 2840 (nudecatides) LIF (glycoprotein)[7]
4556 KD [2]. LIF
(22912)(8] (LAD9)



LIF

[2]

LIF

(1)

@

3

(co-culture) (ampulay cdls) [10]
(Vero cdlls) [11]
[12] (LIF)
[13]
(in vitro)
(primorcid germ cdlls) [14]
[15,16]
(hemetopoietic odlls) [17]
[18]
-3(IL-3) (megakaryocytes)
[19]
(embryonic stem cdlls differentiation) [20]
(in vivo)
[16]
[21]
(homologous L IF gene mutation): [16]
LIF (primorcid germ cells) [14]
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LIFR (LIFR dependent cytokine)
LIF LIF (anti-LIF anti-serum) LIF
(binding)
(migratior)  CAMP LIF (TNF-a; tumor necrosis
factor-a) (stem cell factor)
LIF
LIF (endometrid cdll) Bhatt (1991) [22]
LIF
LIF Stewart (1992)[23]
Yang (1994) [24]
(follicular phase, proliferative phese) (dandular epithelium) (lumird
epithelium) LIF (stroma)
(menstrudl cyde)
(Iutesl phese)
(endometrium)
Charnock-Jone(1994) [25] (immunoreectivity)
(secretary phese, lutedl phase) LIF LIF
MRNA : (RT-FCR) LIF
MRNA Kaiima(1994) [26] LIF
LIF Arich (1995) [27]
LIF Nechtigall (1996) [4] LIF

19-25
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LIF
LIF
[5]
Cullinen (1996) [28]
LIF (secretary phase) (postovulatory phase)
(proliferative pheee) (pre-ovulatory phese) LIF
LIF gp130 (glycoprotein 130)
(transducing subuni)
LIF (luminel epithelium)
LIF (autocring) (peracrine)
[28]
%S labded
RNA (in-situ hybricization)
LIF LIF
LIF
LIF
LIF RNage protection
LIF mRNA
LIF
LIF LIF
[29) Fry (1992) [30] LIF

Sewart (1994) [23]



(trophoectoderm mass)
Michel (1994)
Dungjison (1996)
(serum free mecium)
LIF
[32] LI (10001U/mi)
r-LIF
Mitchel (1994) [15]
(fragment)

[15,16]

[15]

[31]

LIF

LIF (r-LIP) [33]

LIF

r-LIF

(
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LIF

LIF
18.4% 43.6%)

Juriscova (1995)

r-LIF

(co-culture)



LIF
LIF
[31] LIF
(184 436%) Jurisicova [32] LIF
LIF
r-LIF
LIF
1000 lU/ml r-LIF (
13] r-LIF 1000 [U/mi
[13,34,35] LIF
r-LIF
r-LIF
r-LIF (M3™) r-LIF HTF
r-LIF
r-LIF
6 8 CB6F1 (Charles River, Wilmington, Mass)

(pregnant mare s serum gonedatropin, PMSG)

(human chorionic gonedatropin, HCG; Pregnyl; Organon)

2

CBeF1

101U
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Dunglison (1996)

101U

BDFL
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(i n vivo ) : (in vitro )
HOG 116-120 (embryo)
HGG 44-48 70%
Y
30
# (flush medium) 100
(blastocyst sage) 2-
4 (HTF + HSA) 30n (human tubd fluid,
HTP 05% (human saum dbumin, HSA)
(pareffin ail) (HTF+HSA +r-LIF) 30m HSA  r-LIF (2000 IU/ml)
paafin all 3rC %
9B5% 120 48
[ 4 &
(morularstage) (blastocys-gage) (expended blastocys)
(hatching blastocys))
1991 1995
(FH or HMG)

gonadotrophin rdleasng hormone agonist suppression (GhRHa Leuprolide depat, Tekeda

i
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Chemicd Indudries Co. Ltd, Osska, Jgpan) (long or short protocol)
[39] 4 5
(ultrarrgpid cryopreservation) [37]
[39]
( ) ( )
(1) 301 HTF 05% (human sum dbumin, HSA); (2). 30 HTF
05% (humen saum dbumin HSA) 1000 1U/mlE - r-LIF; (3) 300
M3™ medium (Medi-Cult); (4) 30m  M3™ medum (Medi-Cult) 1000 1U/ml
r-LIF LIF Chang (1989) [17]
3rC 5% 5% 120
48
24 48 T2 %6 120 5-~8 916

LIF
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HOG 46-48
300 HTF LIF r-LIF
- () HTF: () HTF 1500 U/ r-LIF;

@ HTF 1000 IU/ml r-LIF; (4) HTF 790 IU/ml r-LIF; (5) HTF 500 IU/ml r-LIF; (6)

HTF 250 IU/ml r-LIF; (7) HTF 125 1U/ml r-LIF 3rC 5%

9% 120 48

24 48 72 9% 120 ( 5-8 :
9-16 )
LI F
(>33,
(n) (
n-22 n17) ( n-16 nl11) (
n-10 n5 ) (Zinnanti Co., Chatswor

phospbhaféererd sali.
(PBS) £C 30% sucrose solutiSan (LSiugnma QwQ,
coating buff&0.] 10 CWKgel atin, J.T. E

RNase free diethyl pyrocarbonate (DEPC, S
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(O.C. T. compour
Mil es 1| nc, El khart, I6NM USA)
7@
4 0.1 M PBS 0.02 N HC
1% (v/v)-XTtoeba.1 M))PBS (pH 7. 4
( DEPC waterjfpbactin 600 pg/ ml, Sigma Co
MO, USA) PSUTP | abel ed pBS hLLIIFF p6BIl putspcgrD MA)
Hsu et al. [7] 0.1 M PBS 0. 1%
TritxIn00O/ 0.1 M PBS (pHO.708)U proteinase K/ 1 M
SUTP | abeled pBluscript human LI F (5x]
70% al cohokmul si on (Amersham RPNZDY9

(Kall) (Kodax% met hyl green (Sigma Co., St.

LI F
LI'F messenger ribonuc
( MRNA) LI'F mRNA% staining; score
LI'F mMRNA3O0% stgai sicore 1) F mMRNA3610% staining
score 2) LIF mMRNA100% staining; score 3)

LI F

31 0 <10 ng/ ml LI F
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LI F
LI F ( ncLDNFA Profesls,sorK. Helad 2]
mLI|I Fc DNA cytomegal ovirus (W0 mpoloyndt er
( 51) (firefly) (luciferase)
(liposome GéheRosfection
reagent, Gene Therapy SystCAmns USIANNc., San Die
(5 ug/ 10iploysome) 2Q
30
100 | CR ( 68 ) 10 | pPr egnants snmearruem
gonadotropin (PMS@)8 12
(plug) ( d aly) 50
LI F ; |l ucr ase dao9 ,
DNAi posomdg 248 )
10 da9
d a-¢ dao9 day 2024 dag
4 44 8 dag 6 87 2 d ady 929 6
Y
MR N A
l uci ferase Lumi nometer (TD2C
Promega, IUBA)ferase l uci ferase

LI Fluciferase mMRNAs reverse

transcr-pptymearase chai-RCRpaction (RT



TRI zol reagent (LI

mLI F mRWRPACRri mer
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fA@ TG.clhngol ogi eBRNA US

forwaGOGCGEBCTTACT-B8CTABSBTGGTT

nt of coding regi-BBCTTGEVTEGCGEFESBAGABHAGRGGCGMEG of

coding rleggRBNA. 2.1 oligo dT primers (Promega,

20 Uonubl ease inhi

bitor (5HTU Bieovteercshen dlraqys)c,r i p

(HT BioteclRmMoboafgyrr (RGI mMpHIr8 s3, 50 mM KCI ,

5 mM Mg CI 20 39 60 min
PCR 3 ulRT 10 mM-HGIli s(pH 9.0), 1.
MgCl 20 mM KCI , 0-1010% TOr.iOtoolre Xpod | N T ,, Q@0 uni t

Tag DNA pol ymerase

(BT aBiodft ec@lcrhoipo gy P plai

PCRprotoco30 seconds dena,t Arbatsiexm nadts %4dn n e

at 6,0 and 45 seconds efxdaren3s0 ocny caltess 2in a DNA t

(Per-El mer/ Cet us)

GAPDH (gl yc8&8phbd

phgtde dehydrndde mNA)

GAPDBHri mers: forwaCTOCTBACCCACGB AIMATAT CAA

nt of coding regr@@QAGEEVECEBEEGCABILEGCGGE of codi

region) . 1, 2, 3, PACR densitometer
anal ysis (Mol ecul ar DyOnlaOmi clkSA)Model : PD486
mLI F/ GAPDH mL | F
Medium
Sock A 100 mi:
NaCl 5.931g, KCl 0350, MgS0, 0.024g, KH2PO4 0,050, Na Lactate 3.7 m, Glucose
0.500g, Pencillin 0.060g
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Sock B 50mi:
NaHCO, 1.050g, Phenal red 0.005g
Stock C 10 m:
Na pyruvate 0.051g
Sock D 10mi:
Ca0,2H0 02629
Sock E 50 mi:
Hepes-Na sdt 3.254g, Phenal red 0.005g

(D). HTF (humean tubd fluid)
Biocarbonate-buffered medium 100 ml

Sock A 10ml + Stock B 10ml + Stock C 0.71 ml + Sock D 1.15ml + HO 7814 ml
INHA PH75
(@. Hush medium (Hepeshuiffered medium):
Stock A 10 ml + Stock B 50ml + Slock C 0.71 ml + Stock D 1.15 ml + Stock E 84 ml + HO 7814 ml
3.M3™ medium
02% HSA, Phend Red, NaHCO,, SSR,, Antibiatics (pendillin 250001U/L, streptomydin
25 mglL), MCDB 302 ( modified Ham's F10)

r-LIF

The rhLIF was prepared as the previous report [33] The cDNA encoding the mature humen LIF was
amplified by reverse transcription-polymerase chan reaction and subdoned into pET29(b) vector
(Novagen). The rhLIF expressng vector was trandformed into BL21(DE3). For preparaion of the rhLIF,
the trandformant was grown in LB mediun and IPTG was added to afind concentration of 1mM when the
ODeoo veue reeched to 0.6. The cdls were harvested at three hours after induction. A homogenety of
His-tagged rhLIF with molecular weight of 23kd can be obtained after passing through STag and His-Tag
resn. The biologicd attivity was determined by cdl proliferation assay on erythroleukemic TF1 cdls.

i
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SAS X 2tedt
logidic regresson modd test p-vdue < 005
r-LIF
4 &
4 &
4 & :873% 9LO%; L 7A6%  87.1%)( P<.05)
(48.1%, 31.7%, 185%)
(83.6%, 53.7%, 37.8%, P<.05) ( )
(856%  93.6%, P<.05).
4 &
2-cdlsembryo 4-8cdls  MouaNo. Bladocys Expanded  Hatching
No. embryo No. blasocys  blastocyst
Group 1 (Control) 146 125/146
(85.6%)* T
Group 2 (HTF + HA) 189 165/189  141/189  91/189 60/189 35189
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(87.3%) (74.6%0) (48.1%) (3L.7%) (185%)
Group 3 (HTF +r-LIF) 201 183201 175201 168201 108/201 76/201
(91L0%)*  (87.1%) (836%)*t  (B53.7%) (37.8%)
p-vaue (Group 2 and 3)* NS NS <05 <05 <05
*X 2tes;
.'.

HTF: humen tubd fluid; HSA: human sarum dbumin; NS non sgnificant;

r-LIF; recombinant LIF.



9-16

%)

(Tavle2)

HTF  LIF(
M3
2-4 58

45.8%, 12.5%, 12.5%, 0%)

(P<.05) (Table 2).

2-4

)
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2-4
2-4
M3 (
LIF
916
( 39.1%, 4.3%, 4.3%,
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1000 IU/ml r-LIF  HTF  M3™

2~4cdls  58cdisembryct 916 cdls Moua8  Blastocys
embryo embryo*
Group 1 72 31(431%)  26(361%)  9(125%) 0
(HTF+ HSA) 1
Group 2 82 40 (48.8%) 33(402%) 19 (23.2%) 9 (11.0%)
(HTF+HAS+r-LIF)*
Group 3 (M3) T 76 A@4T%)  29(382%) 15(19.7%) 0
Group 4 (M3 +r-LIF) £ 78 36 (46.2%) R((410%) 18(231%)  10(12.8%)
* 2-4 9-16 ;
t 2-4
T 2-4
8§ (p <0.05).

HTF: humen tubd fluid; HSA: humen serum dbumin; NS non sgnificant;

r-LIF: recombinant leukemiainhibitory factor.

(p <0.05).
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(-4 6-16 )
24 58 6-16
(Teble3) ( )
2 (77.1%,656%,336%) 3 (766%, 67.6% 359%) 4 (74.1%,
633%,338%) 5 (754%,68.1%, 32.5%) 1 (52.7%,330%,143%), 6 (66.4%,
51.7%,2L7%), 7 (545%, 352%, 16.7%) 2,3,4,5
1,6,7
6 (664%,517%,217%) 7 (54.5%, 3529, 16.7%)

(52.7%, 33.0%, 14.3%)



HaehYY,ed. 0

r-LIF
24cdls  58cdls 916 cdls Moruat  Blastocyst  Haching
embryo*  embryc* embryo* blastocyst T
Group 1 (Contrd, HTP) 112 98(875%) 82(732%) 59(527%) 37(330%) 16 (14.3%)
Group 2 (150 1Ufm eLIF+ HTH) § 131 116(835%) 105(802%) 101(77.1%) 86(656%) 44 (336%)
Group 3 (1000 1Ufm FLIF+HTP § 145  130(89.7%) 119(821%) 111(766%) 98(67.6%) 52 (359%)
Group 4 (701Uim FLIF+HTP § 139 122(87.8%) 110(791%) 103(741%) 88(633%) 47 (338%)
Group 5 (501U FLIF+HTP § 191  174(911%) 153(801%) 144 (754%) 130(681%) 62 (325%)
Group 6 (201U FLIF+HTP 143 129(90.2%) 109(762%) 95(664%) 74(5L7%) 31(2L7%)
Group 7 (151Ul FLIF+ HTD 15 140 (89.7%) 116(744%) 85(545%) 55(352%) 26 (16.7%)
* 2-4 6-16 ;
t 2,345 ( ) 1,67 P<05
T 1,6,7
g 2,3,4,5

HTF: humen tubd fluid; LIF: leukemiainhibitory factor.
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Fetile Infertile
Patients No. 35 41
Age 338+4.1 346+39
Fallicular phese
Lumind epitheiumt 17+0.B° 16+ 0.7
Glandular epithdiumt 15+ 0.74° 15+0.7.
Stromat 14+ 069 13+ 050
Periovulaory phese
Lumind epithdiun® 24+ 0B322 17+0.81n
Glandular epithdiune 19+ 0.74122 14+0.771
Strome 15+ 0.7 12+ 05n
Luted phese
Lumind epithdium? 27+0668 18+0.8%
Glandular epithdiune 23£0.721 14+0.7714
Stromee 16+ 061 12+ 051

Soore of LIF immunogtaining: score 0 (0% gaining); score 1 (1-30% saining); score 2 (31-60% daning);
soore 3 (61-100% daning).

INon-difference between fertile and infertile women.
2 Higher LIF soore of the fertile women then that of the infertile women.
3.4 Different score between different phese.
5.6.7.8; Non-difference between different phase.
9.10.11: Non-difference between different locations.
12.13.14: Highegt LIF scorein the lumind epithdium, moderate in the glandular epithdium, and lowest in the

stroma
L1 F

l uci ferase |l i posome

| 1 p os oDMNeA o, 1, 2, 3,
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l uci ferdde ght umiatm ppefrotgei ngl1l+ 25, 407, 2714

+ 438, 3268, amnd4QQ@ail(t H-2) nl F

2 3 ( 53) mL 1| F
l uci ferase ( 54
mL | F GAPDH amplicons
RNARIPCR mL | F 1, 2, 3, mldl F
GADPH 0.410. 10, +10..1103, + 10..1263.,7+80 . ( 2
5-3) mL | F 1, 2, 3, 4 mLI F GADPH

0. 2440. 04, + M..05, + 00..305, + 00..302654)

mL1 F (p<0.0001)

5-1. LI Fluciferase

LIF

—{ I —

] e Y\Vi ml IE Q/AN A
Luciferase
(\N\/ | 1 nifarcan Q/4AN nnhv/A
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5-2 Luci ferase o, 1, 2, 3, Relative light wun

protein

4000

3500
3000 [
2500
2000
1500

1000

500

o —

DayO Dayl Day2 Day3 Day 4

Relative light units /g protein




Relative mLIF/GAPDH ratios

5-3

1.6

L

Day 1

Day 2

4 mLI F/ GAPDH
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Relative mLIF/GAPDH ratios

5-4 . luci ferase

14 r
1.2

08 r
06

Day 1

1,

Day 2

2,

3,

HaehYY,ed. B

4 mLI F/ GAPDH

Day 3 Day 4
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(TESE,
tegticular gperm extraction) (MESA, mico-surgicd epididyma sperm agpiration)
(ICS., intracytoplasmic sperm injection)
(endometrium)
(embryo cryopreservation)
(prolonged culture) (cdl co-culture)
(ampullary cdls) [10] [2] (Verocdlg) [1]]
[12]
(cytokine) (fdlide) (ovulation)
(EGF; epidermd growth factor) (IL; interleukin) (TNF-a; tumor necrosis
factor-a) LIF)
( ) ( )



(LIF
LIF
LIF
[22] Bhat
RNA
LIF
LIF
LIF

HaehYY,ed. 3B

(EGF)
[39] LIF

LIF

LIF (autocrine and paracrine)
LIF LIF
[32] LIF mRNA
LIF messenger
[40] Kagima [26]
Chamok-Jones [41]
LIF Sewat [16] LIF
LIF

Stewart [16] LIF

LIF messenger RNA[4]]



LF

r-LIF

r-LIF 2

LIF HTF
LIF

LIF HTF

LIF

[22] Virgnia [42]

LIF

r-LIF

r-LIF

HaehYY,ed. 3

r-LIF
[13]
)
LIF M3
HTF  M3™
M3
LIF
(r-LIPF



(humen sgrum abumin, HSA)

[4344]
[46]
[47]
HTF  rLIF
M3
Dunglison [31]
HSA

LIF

HaehYY,ed. 40

Ealés [45] HTF (humen tubd fluid)
Jones
(Gadner'sGl & ) 52%
M3M™
r-LIF HTF
Gardner [50]

Ham' s~10
M3M™ HSA

HSA



LIF
r-LIF LIF 1000 1U/mi [13,34,35]
LIF LIF
r-LIF
500 1U/mi r-LIF 250 1251Uml
r-LIF
LI F
Char nJoocnkes [eF3hILI F
Cullinan et all F54]
LI F
Kojima et all F 5BRNA
Koj i ma et
LI F
LI F

LI F

LI F

LI F

4
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r-LIF

al . [55]

LI F
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LI F
cystic
fibrosis [56], lung cancer [ESO0htrpzrepteadasn (¢d
[ 60] [ 61] [ 62]
[ 63. 64]
| i posp/mBEV]i r-medi at ed
transf or ntaatliconum ph-pspbapetatvion, electropor :

|l i pofectioni p6SP Mes
[67] . | i posomes

retroviardaelnoviral vectors

| uci f erlLalske
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Application of leukemiainhibitory factar (LIF) in human reprodudion

Part 1. Recombinent Leukemialnhibitary Fadtar (r-LIF) EnhencePreimplantation MouseEmbryo Devdgomant In
Vitro
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Objedive To assess the effect of human recombinent leukemiainhibitory factor (-LIF) in mouse
embryos.

Materidsand Mehods Femae CB6F1 mice that were between 6 and 8 weeks dld were superovulaied by
101U pregnant mare’ s serum gonadotropin (PMSG) and 10 1U HCG intra:peritonedlly; then mated with
BDF1 mde mice Mice were divided randomly into three Groups which induded 1 Group of invivo
(Group 1) and 2 Groups of in vitro study (Group 2, 3). In Group 1 (contral Group), mice were killed
ater HCG injection 116-120 hours. In Group 2 and 3, mice were killed after HCG injection 44-48 hours.
The 2-cdl embryos (Group 2, 3) and blastocyst sage embryos (Group 1) were washed by flush medium
from the ampulla &fter the exason of the oviduct. In Group 2 (HTF + HSA), embryos were co-cultured
with 30M microdroplets of human tubd fluid (HTF) +0.5% human serum abumin (HSA). In Group 3
(HTF + r-LIF): mouse embryas were co-cultured with HTF and r-LIF (1000 1U/ml) under pareffin ail.
The embryonic numbersin different sage induding 4-8 cdl, morula, Hastocys, expanded blastocys, and
hatching blastocyst were recorded and compared.

Regults Smilar embryos devdopment to 4-8 cdl and morula stages were noted between Group 2 and 3
(87.3% vs. 91.0%; 74.6% vs. 87.1%, respectively). However, further embryo deveopment in blastocyd,
expanded, and hatching blastocyst in Group 2 (48.1%, 31.7%, 18.5%) were lower then that of Group 3
(83.6%, 53.7%, 37.8%).

Condusion : R-LIF does nat provide the obvious dimulaion upon the early deveopment of mice embryo.

However, r-LIF has postive effects on preimplantation blastocyst growth, differentiation and hatching.

Part 2 Thedfed o different conoantrationsaf Resombinart leukemiainhibitory fadtar (LIF) on different
devdgoment deged mauseembryoin vitro

Purposa To assess the influence of different concentrations of recombinant humen leukemiaiinhibitory
factor (LIF) on the in-vitro development of mouse embryos

Matearidsand methods The 24 cdl embryos of CB6F1 mice were culture in the humean tubd fluid (HTF)

media containing different concentration of LIF. Mouse embryos were divided into 7 groups (- IHYTF; (2)

1500 U/ ]MBOO0 WA/ ™BO ILE/ nfl5) BIBEO (16Y/ nmlis0 (17Y/ ml
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125 | U/fmhedmbrybnic fombers of different sagesinduding 58 cell, 9-16 cdl, morula,
blastocyst and hatching blastocyst were recorded.
Reaults The percentage of early embryo stage (2-cdl embryosto 6-16 cdl sages) in dl groupswere
non-dgnificantly different. There were higher formation rates of pre-implantation embryos (morulato
hatching blastocyst) in groups 2, 3, 4 and 5 thanin groups 1, 6 and 7.
Condusion : LIF has postive effects on preimplantation embryo development and has non-sgnificant
influence upon the early embryo development. The lowest concentration of LIF which could provide the
optima embryo development is 500 [U/ml.

Part 3 Prdonged aulturedt human aygpresarved ambryoswith recombinant human leukemicinhibitary factar

(hLip
Purpasz To evauate the efficency of recombinant humen leukemic inhibitory fector (LIF) inthe

prolonged culture of human cryopreserved-thawing embryos

Patientsand methads After thawing, al embryos were divided into four groups: (1) Human tubd fluid
(HTF); (. HTF + LIF; (3) M3™ medium; (4) M3™ medium + LIF. In the fallowing prolong culture, the
embryo deve opment in each groups were compared.

Rexult(s): About the embryo devdlopment from 24 cdito 9-1 6 ¢ e | herewardndh-dfferent  t

between each group. There was lower morula formation rate in group 1 (6.9%) than those in other groups

(23.2%, 19.7%, 23.1%). The lower blastocyst formation in group 1 and 3 (0%, 0%) than thosein group 2
and 4 (11.0%, 12.8%) were noted.

Condudon(9): LIF is beneficid for preimplantation embryos LIF does nat influence the early embryo
deveopment. The LIFsupplemented HTF provided asmilar culture environment for thawing embryos as
M3™ medium.

Part 4. Laukemialnhibitary Fadar (L1F) eqoresson in different endometria location betwean fertileand infertilewomen

throughout different mendrud phases
Purpose To demondrate the leukemiainhibitory factor (LIF) expresson in different endometrial locetions
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between fertile and infertile women throughout different mendrud phases. The rdationship between
progesterone level and LIF expresson were eva uated.

Patientsand methods Idiopathic infertile and normd fertile women acoepted the endometrid biopsiesin
fallicular, periovulatory, and luted phases The luted progesterone leve was messured. Endometrid LIF
immunosgtaining of lumind epithdium, glandular epithdium, and droma were detected. The rdaionship
between luted LIF expresson and progesterone leve was eva uated.

Reaults Significant LIF expresson was noted in the endometrium of fertile women then thet of infertile
women. The LIF expression was highest in the lumind epithdium, moderate in the glandular epithdium, and
lowest in the sroma The lumind and glandular epithdid gaining were lowest in fallicular phase, moderatein
periovulaory phase, and srongest in luted phase. The sromd LIF presented with a non-cydica manner. The
LIF expresson is nat relaed with the progesterone levd.

Condudon: Endometrid LIF expresson is rdaed with human fertility. Endometrid LIF expressonis
dependent on cdlular locdizations and mendrua Sages. Stronger LIF expresson presentsin the

endometrid epithdium during luted phese

Part 5 Inrvivogenetrande of leukemiainhibitary fadtar into mouseendometrium

Objedives Leukemiainhibitory factor (LIF) isimportant for embryogeness and implantation. We aimed to
transfect LIF geneinto the mouse endometrium.

Patientsand methods Expresson plasmids carried LIF and luciferase genes for trandfer. After
uperovulaion, 100 ICR mice were mated with vasactomized mice: Then LIFliposome (Group 1) and
luciferaseliposome complexes (Group 2) were injected into ther uterine lumen (day-0). Endometrid LIF
and ludiferase expressons were detected by reverse RT-PCR on day-0 to 4 post gene trandfer.

Glycerd dehyde-3-phogphate dehydrogenase (GAPDH) wias used as aninternd contrdl to normdlize the
gene trandfection.

Reaults LIFMRNA and ludiferage adtivities reached the peek expresson on day-3. In Group 1, the ratios

of LIFGADPH on day-1to 4 were O . 14, 1.096, 1.162, and 0.782. In Group 2, LIFGADPH on day-1to

Awere0 . 2042, 0.35, and 0.32
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Condudons Mouse endometrium could be effectively trandfected with liposome-DNA mixtures
Endometrid LIF trander vialiposome may be effective in human.

Kemards embryo, endometrium, gene trandfection, LIF, leukemiainhibitory factor, coculture
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