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= Abstract=

Mammalian oviductal epithelial cells have been known to improve in vitro fertilization and
embryonic development. Recently, co~cultured human embryos with the epithelial cells in human
genital tract has been reported to improve the pregnancy rate. The purpose of the study was to
investigate the effects of the epithelial cells of human genital tract on the development of mouse
early embryos and human fertilized oocytes.

The epithelial cells of human genital tract were collected from the fallopian tubes which were
obtained during hysterectomy in fertile women and from the endometrium during endometrium
biopsy. Collected human ampullary cells(HACs) and endometrial cells(HECs) were cultured for
10 days to establish primary monolayer. Second passaged HACs and HECs were obtained by
trypsinization were cryopreserved in PBS with 1.5 M DMSO for later use. To investigate the ef-
fect when co-cultured with HACs and HECs, we tried to apply strict quality control on mouse
embryo, from two cell Lo blastocyst prior to human trial.

The results of quality control were as follows;

In Group I (Ham’s F10 with 10% FCS), Group I {co-cultured with HACs) and Group I (co
-cultured with HECs), developmental rates to blastocyst were 63.3% (253/400), 76.0% (304/
400), 74.0% (296/400), respectively, Hatching rates were 36.8%(147/400), 41.8%(167/400),
38.0% (152/400), respectively (p<0.05).

To perform the human IVF, cryopreserved HACs were thawed at 37°C waterbath, seeded on
the well dish and cultured for 48 hrs. The pronuclear stage embryos were transferred to the
seeded well dish. After 24 hrs, co-cultured embryos were examined and transferred to patient’s
uterus.

The results of human IVF when co-cultured with HACs were that fertilization and develop-
mental rates were 61.8% (256/414), 95.3% (244/256) as compared with 57.2% (279/488) and
94.6%(264/279) in Ham’s F10 supplemented with 10% FCS(control). However, 62.9% (161/
256) of co-cultured human embryos showed good embryos(no or slight fragmentation) as
compared with 53.8 % (150/279) in control(p < 0.05). Pregnancy rate was 40.0 % (12/
30) when co-cultured with HACs whereas 30.6% (11/36) in control.

* 2 =Fel gxE 939 A 83 44 IVF & ET &gor ¢H= U

-315-



In conclusions, co-culture system using HACs and HECs improved the developmental and
hatching rates of mouse embryo. Also, in human IVF system when co-cultured with HACs, it
improved both the quality of human embryos and the pregnancy rate.
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AR o2 wotrt A SR LA
= A7 A7, TujzldA sjolol A g &
& & FAAT = B FUEA
B 15 % t}{Bongso et al., 198%b, 1991a).
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A : Collection of HACs

The ampullary portion of fallopian
tubes was dissected out.

v

Ampulla was flushed with PBS and
epithelial cells were dislodged
with scissors.

L

B : Collection of HECs

Endometrial tissues Collection
by endometrial biopsy

v

Endometrial tissues were minced ‘

with knife and scissors.

v

| The cells were washed twice with PBS. j

v

The cells were seeded into tissue-culture flasks containing
Ham’s F10 with10% fetal cord serum.

v

To establish primary monolayers, HACs and HECs were cultured
for 7 to 10 days at 37°C, 5% CO; in air.

Fig. 1. Diagram of procedures for collection of human oviductal ampullary cells(HACs) and

human endometrial cells(HECs).
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Second passaged HACs and HECs were obtained
by trypsinization of primary monolayer.

v

For quality control, a part of cells was continuously subcultured, the rest of
cells were cryopreserved in PBS with 1.5M DMSO(10 x 10° cells/ml)

v

RT to 4T :

Cryopreservation method :

4°C to -90T :
Plunged into liquid nitrogen tank

-1C/min
-10 C/min

v

Rapid thawing method :
Plunged into 37°C waterbath for 3 min
(viability of the cells : 81.5+8.7%)

Fig. 2. Diagram of cryopreservation for subcultured human oviductal ampullary cells(HACs)

and endometrial cells(HECs).
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Plate 1. Microphotographs of examination
of human oviductal epithelial cells by immu-
nocytochemistry. Human oviductal epithelial
cells forming confluent monolayer(primary
culture) (Normarski’s optics, X 400)(A). Fluo-
rescence reveals epithelial cells stained with
monoclonal anti-cytokeratin antibodies( X 400).
The antiserum stains a filamentous network
that surrounds the cell nucleus and is involved
in intercellular junctions(B).

3A171 ¥ discontinuous Percoll methodol] ¢
3 SEA e AANE F&3Y £HFH
& F5387 sske wlgrldlA 1A ol
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W F A9 (pronucleus) 2l Aoz gl
At
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= F7tel 883 ¢l al(chemical pregnancy)
& #elsk aA 4l (clinical pregnancy)t
& Yueog 7FEAh
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) 2 7(10% FCS-Ham’s F10:Group 1),
a3 @A Eote] FE ST (Group I)3H
Apguetab ] A 2 ohel Fgul gt (Group M)
o AAwlote] LAEL A¥HEW Group I
63.3% (253/400), Group I 76.0% (304/400),
Group T 74.0%(296/400)2 U} F5H)
ol A K8 A(p<0.05) =A UEET
Bae o zb7t 36.8%(147/400), 41.8%(167/
400), 38.0%(152/400)2 v}e-vt Group 19
v& |98 (p<0.05) EA YEtEE ¢
ARTHE 1).

2. At2h £Eete] wAHED QAo DX
= AT Mo HE

AP T e & 57.2% (279
/488), 61.8%(256/414)0 13 %@g% 94.6%
(264/279), 95.3%(244/256) & VENG T2 ¥
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Table 1. Development of mouse embryos in the conditioned media in vitro

No. of Embryonic Stage Develpp. Rate
Group Examined 2-cell 4-cell 8-cell Compact Morular Blastocyst Hatched (Hamhl,? g Rate)
embryos (%)
I 400 45 40 4 54 253 147 63.3 (36.8)
I 400 31 21 5 38 304 167 76.0%(41.8)*
It 400 24 29 17 32 296 152 74.0*%(38.0)*

Group I; 10% fetal cord serum, 1 ; co-cultured with human oviductal epithelial cells, I ; co~cul-
tured with human uterine endometrial cells. *p<0.05, Values are mean. n=20.

Table 2. Effect of co-culture with human oviductal epithelial cells on development of embryos in

human IVF
Group No. of cocyte No. (;foi ilrtt;lized No. (;f niiber\;e;oped I;Ilzborl; zgo;).d
Corégilfg)"“p 13.6+0.2 7.6+0.1 7.240.1 42£0.1
Co-cultured group 13.840.2 8.5+0.2 8.1+0.2 5.4+0.1*

(n=30)

Control group; Ham’s F10 supplemented with 10% fetal cord serum. ¥t good embryos; embryos
with no or slightly frgmentation, *p<0.05, Values are mean+SE.

Table 3. Effect of co-culture with human oviductal epithelial cells on pregnancy outcome in

Human IVF
Grou No. of embryo No. of pregnancy No. of on-going
p transfer (%) pregnancy (%)
Control Group
(n=36) 3.7+0.1 11(30.6) 7(19.6)
Co-cultured Giroup 3.9+0.1 12(40.0) 9(30.0)

(n=30)

Control group; Ham’s F10 supplemented with 10% fetal cord serum. Values are mean+SE.

go | E Coculturegroup (n=414)
[ Control group (n=488)

%

Fertilization rate

Developmental rate

Fig. 3. Fertillization and developmental rates
between control group and co-culture group
with HACs in human IVF.
3). BiekE dAe 4+ 13.6+0.2(Mean+SE
7)), 13.8+0.2, £+RE Pae9 F= 7.6+0.1,
8.5+£0.2, FAH wjole] & 7.2+0.1, 8.1+
02& YetYt fo& Aozt QA 28y

}A o] ujote] £¥ 4.240.1, 54+0.18 e
U FzulekFol Uz uvlE FAAHoE
o8t Al (p<0.05) A JEISTH(E 2).

T 7o QJAEE AHET gRTol 30
6% (11/36), F5H ¥ c] 40.0%(12/40) & 1}
Byton], <¢4A%E(on-going pregnancy
rate) & AHBRH 217+ 19.4%, 30.0% 2 UE
U BARR FYstAE FRTHGEE 3).

= o
Sy Gz A FA I wjote] I
Aol AYPHE A2 oled AAHE AA
HFe a3 7o Aty dHA &t
(Leese, 1988). Al juf kAl +=&F WHE #
AVS B L 2AsHY Fo2 A ufote LA
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o] TEE £ 4 e AL oy RiAE
o] of3] oln LA gtow, z=EF} 4H
AR5 oA wjopdaAl §AA &4, A
Zeof F2 9 E3le €43, 42 2h9
B4 Fol olFojxtty xH 3 H Yt (Heyner
et al., 1989a; Fuku et al., 1991).

Wgd F3aFA AT HDL JoAEE B
A ZEA AYelMet e B4 Ful 7
& sl Ao AlREHU. Eyestoned}
First(1989) & &% 23L& ui$d zay)
Fdo] Lo YAES F4AZGT By
ov, 4o TP JIAZY FEulusty
S o o] ZUwiole WL ZAANT
3 B33} tH(Gandolfi and Moor, 1987; Rex-
road and Powell, 1988a, 1988b). &3 Take-
uchi §(1992)2 #}g9 F&f AFAzE
ol g3l AF wlotE FHuI LA L o W)

otel wAo] FgAEATT Hudded, A
#H wjolE o] §¢ B HPojME FEw 2
AW AuAEe]l FEwdtol dwrE
duAdoezA FCSE Hrtet Fol W& =
< EBER &L U S ¢ F AdG
(£ 1. o]7le BYA A 2ud 24E
of F7)ujote] gt AEZeo| FTAHE wWE

A A3 A7) 3 (Heyner et al, 1989a) wjo}g]
A A dAEE ol 235 59 &9
EZES AAA 7] @ Eo)(Bavister, 1988;
Bongso et al,, 1989b), A&7 Bigo] =
A vepdd s AR g

FEMG A8 A& oA
AEE ogaed 97 485w Ao 53,
ZHFe FEHE o83 diddo] ol
o] & (Wiemer et al.,, 198%a)5 1 gl o
Vero celld} & M EFZ o] &3 vi by
g8 A8 532 9 (Menezo et al, 1990).

At ARBE A5 4AAEE HF
3 e I Bl AFEo AeH 9
o, oJeirta] EHoA B AFAHRE s}
Aty 53], A He dal Afgen
Aoeaa ez YA 7y 2y
712 3¢ Eled 2 288 3 99
(Verhage et al., 1988a, 1988b).

FHALE o] &3 FHudEe AU B
B34 M FAT BEE AFsSEYe o8
of Al grel&gl wWHolth. E3], Z7[ujelel wt

LA FEde FAA TN E voly
Aol 2Fg v 2480 BujE og A

F ¥ v} (Bavister, 1988).

At A e gl FHANEE o] &3t
71 93t ALE e HAG AL o] FoA
of 3o} 3 AYATE 0¥ A& A% A
e Fsd $HE o #Hrlsjof 3R ol
E AXE TEARZIHFAYI 22 o
A sle Agse FAWHEe dAFHIG
(Yeung et al., 1992). £ dgdx= 464
g A el Axujole FEMGA WA
duiAxe 4Egs AT W F 4
Axe MEEo] 815%F =A veigon,
ol AT AF zVlelE FTEM YIS
o DA g H3E&e Adigd FHAES
slaste] zelzt U ge AE ¢ F U
o olgld FAHfe FHARFEC] Axo & A
$E FA gov AT E¥VeH tAF
fox o} FY Jgg FA F&HE veEido
MEFE YA FL ol AEE 98
g AE8 & 3, #AEE ¢ e AEE
AbRo) HAlgle ZE g d4ud ¢ e &
Hel A AuAEe BApEL U HFH
o & Ao A5 ¥

Atk wfole A ouj A FA o wol

= &2 25%8 dA EId, AHsd
(fragmentation)o] doju} 25% o4 AH
(fragment) & 7}AW o] AT B
NH Yo Gandolfi$t Moor(1987) %49 &%
Zeje} EAONA %o FHT FIYME EE
AFolHE B8 ol &3 FEwlge] wWFG
Ak A gE A viadg u ANy gag
i Bustgrh @3, olyd AW dA ]
dojgd ALoe 3T Higo Uo
2 R 3T 3EY H(Wiemer et al.,, 1989¢c). 523
WE Az A wlote] FEdldHol
Yeung S(1992)c] o8] RuFHAJ=H o5
vlole] LA S FHAIIY AHsE FAAZ
o2 dEe wiolE FESIY L nul&
< Je diEL AT 2uE
o FEWSE dicle] BoE BE Ik
el mopol FFIH, FASKEE A
vld A #=2A4 ZAEd(Bongso et al,
1989, 1992). ¥ d¥e] ZAFAAMY wiote] 4
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FAAEZAA BHEHY] g RFo2 AR R
*g*‘*l A A et wjole] FEulke] #

oA FL olfw o7 A3 WEHAA @&

UA T, o Fr1A 7hEAd e AA A

AR, MigFH 2Aste deiedd AA &
A, vlgAe] embryonic trophic factor(s)e
A7'2 =3 Yt} (Thibodeaux and Godke,
1992; Yeung et al,, 1992). s # o) X ul &kl o
ol 3= pyruvates viole] S A
(Davis and Day, 1978) 3}, A& wjold =
hypoxanthine®} glucose} 't & A& st 2
2 FEY AaFoA] Aol ZET L KX
% ¢4t} (Chatot et al., 1989). 28] 11, Takeuchi
(1991 95 e Fxol AAddA
A Hufote] WMol FHATI RIS

olAL AF, < & FY THFA Eﬂﬂ"}
2¢ko) wiobe] WAz FUEYTHE AT A

S AlS
gk

el

T,
gk kA, TS ABEE thaEE
of o FIAMEZRE olHd A& Fa
AlA Aste BHE0] A F o] wjole
Aol &g FA FH(Wiemer et al.,, 1989a;
Yeung et al., 1992).

Embryonic trophic factor(s)® @& X%
oA  ¥-A(Sutton et al., 1984; Hyde and
Black, 1986; Verhage et al.,, 1988a, 1988b) %
Ao, olgg EZ o] ulojel WA A
Al 28§ 3t HAWEN T, QAE T
< 63:}2:}/‘]7]‘\: ']‘J O]Z]L' A gltH(Wie-
mer et al.,, 1989a; Bongso et al., 1990; Yeung
et al,, 1992).

é%z%oi A ad ATz A

Zllotsl g vioke] WAEH 23e
& BAAZRoH, AR FAREPEL
AEEC A YUEY 28N = 22 o

K83 ASR 5 et 29T 2a)
oA FAH feA4e geont, &

SRS} Abg wlobel FE U)ol Z7]u)otel

EuEA. B A7 28 A z7]vo
ek Abge ?75‘%91 S WA AAeH
A ALl G Loty A3 Aot
g AAFH FHAEe ASTHES
A g E AFUTLE HAAE B
gAzRE 7z G453 £3aH AFHT
ZA o2 RE FHsto} 1043 27w FetH
th. 23] AdulgdE AHFH FIAEZE
A Ag5t7] 98tel 1.5M DMSO-PBSE o]
g3t FAREAZG AAFR ALY
o] FFUUS AP AYpH. Aled AHE
3t7] olHe, WA AH 2-AE7] HjolE o
3 A weE & APt TAES AR

o

1

i) ’R 19 rlo o

5@

AR 28 gd 2

10% FCS-Ham’s F10 w#jgkd oz w3t
A 17, FEd FoAEe MG A 2
T, AFUWE FoAZe FEuIT A 33
of Ao FTujze THES 77 633
% (253/400), 76.0%(304/400), 74.0% (296/
400) & vebytth 23l &8 2h7t 36.8%(147/
400), 41.8(167/400), 38.0%(152/400)& 1}
Bt oH(p<0.05).

Argrel A A AR HEte] FAR
FH FE3% FYANEE 37C FFzdx
9 Al A 4-well disholl A 4847+ Bt Wl %3}
Aok wgddg FAG F FA] A ¢
22 4-well dish &7 24A7F EQF v g3 3
Bt o)A B}M

Abgrel A FANA T BT A E e
T ddes g 2o dEeS ¥
S kel ] SAHES 57.2%(279/488), 61.
8% (256/414)01 3 WA EL A7 94.2% (264
/279), 95.3%(244/256)th ¥A9) wiole
B 42400, 54201748 YEgoH
(p<0.05), YA EL 30.6%(11/36), 40.0% (12
/30) 2 HEbstTh

AegH oz AAFH FIHANEE 8T ¥
Tl AF wjete LAET FI}ES T
AANZ . T, Ao AN FEEY
A Eete] FEMEL vote A3 JAEL
FA A

o E ¥

Bavister BD : Role of oviductal secretions in
embryonic growth In vivo or in vitro.
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