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Table 1. Developmental rate of porcine IVM/IVF embryos co-cultured for 5 days with the
epithelial cells from porcine oviducts or uteri

Epithelial No. of embryos No. (%) of embryos developed to L

prepared from cultured 2-cell 4-cell 8-cell Blastocyst
Oviduct 178 88 (49.4)»* 81 (45.5)2 69 (38.8) 30 (16.9)
Uterus 163 76 (46.6) 69 (42.3)b 48 (29.4)» 15( 9.2)0
None(control) 228 81 (35.5)0 70 (30.7)b 59 (25.9)» 15 ( 6.6)°

*Values with different superscripts in the same column are significantly different (p<0.05).

Table 2. Developmental rate of porcine IVM/IVF embryos co-cultured for 5 days with the
epithelial cells from porcine ampulla, isthmus or utero-tubal junction

Epithelial No. of embryos No. (%) of embryos develop;ed to
prepared from cultured 2-cell 4-cell 8-cell Blastocyst
Ampulla 163 88 (54.0) 79 (48.5) 68 (41.7) 25 (15.3)*
Isthmus 150 78 (52.0) 70 (46.7) 64 (42.7) 23 (15.3)
Utero-tubal junction 142 68 (47.9) 56 (39.4) 46 (32.4) 14 ( 9.9)
None (control) 150 65 (43.3) 57 (38.0) 49 (32.7) 10( 6.7)b

* Values with different superscripts in the same column are significantly different (p<0.05).



E =

— MR, FDEAE DA EICIIFCS M L - EE/R
PRVWSHTWED, ZThiZmFEPICEBEMNOEAEY
TI/E, RILECOMBICKHMOBRREFRFRIVE A
MEHIFTEEL, ChoHPBOREERBETIEEALALN
TW3EHTHS [1-4]. LH L, FCSIREEROO Y
FEDTEINKE <, BEICAVWRIBESICAE LRIAIC
BoTWBZEWRBETELRWL., ZOLEHEORLEEE
HF#EKRKL, EMSEEROEINSEOEELRA
THBEBhbNB, T TICTakagi 5 [19] »°, 7 1845
SHFEAVWT, RERTFFMEICE WV THERA
REIVBZEICKRHLTHY, EMEFEEOREME
RELTWS,

—HHRHERICEWT, BRREEEESEIFEHEL
T, OB DIEICRBHET D Hik [20-24] ¥, HIE
LR E EDFMma s HIBE T 35k [6-13, 16] »°
BuwshTuwd., ChsOMREHLS, ROBEEXRE LR
EEBICRREBEEINENLDEERIIZZENED
THdEEZOND., TEROFHERICEIIZME L
BiR & DEIEFZEOIRIC OV TIE White > [16] »¥2 %
WL 16HIRREANE # BLWTHE, O TUW 2 P, 5 2¥500
FOREICRIZTIHE LRSS VWV IFELEML
DOHIBEOYVRICOWVTIE, BRNSATULEL.

FERICBEWVWT, 7242 TFOREICKRITTIH
BRUFENDLEMBEOHREROLE+ANLED
A, FELEMBEDHEEIHBRAORERE LR
Sehro7p, RERABRUIIERBOLE EDH
EEIREREFRICLR I /. —F4, Weber 5 [26]
v SRIVFOENERICEVNT, FELEEEDHLE
BRREFBES I EEHIPOHTEY, KEBROF
BEEEEAVEEREERE->TWVWS. ZOHEEDERH
ICDWTIREBA Tir W, DRI FORECRIT TR
ERUFTEOLEMBOFEIBIIL->-TRE->TWVWS
DOP, B3\, TE2TIIRMFOREICHEER%:
BICDBELTWRZEDEZONL. 42, FE -
EEAROLEMRIISHEIPTORECHRERITS S
Polt, BMELEMBORECRIZTHRI, BAR
CIREDOETAREO LW N LD N, FE - 5B
EESHOLEMEED T 2N RIENFOREICHED
Rohhh-7-0l, COBIDOLEMBFFEDDHD
EUEMEERLTWB DD, HDWE, O
SEMTE MOy Ve EICELDEEREDN
7=,

AEROERD S, HEDOKE AL E RO LML
SHFOREMBERTFHFPHBEINTVIRIEMIFZ S

=/IF h— 49

h 3. Kobayashi 5 [27] »*, 72 OFERIEMEE > 5 2k
IANBIRLEBPERFERELTVWEHY, T2IERDD
RERERAFORELRRICKSDH SN S.

X B

1) Hoshi, H., Takagi, Y., Kobayashi, K., Onodera, M. and
Oikawa, T. (1991): Growth and function of bovine
granulosa cells cultured in a serum-free medium. In:
Animal Cell Culture and Producing of Biologicals
(Sasaki, R. and Ikura, K., eds.), pp. 213-219, Kluwer
Academic Publishers.

2) Flood, M. R., Gage, T. L. and Bunch, T. D. (1993):
Effect of various growth-promoting factors on preim-
plantation bovine embryo development in vitro. The-
riogenology, 39, 823-833.

3) Simmen, R. C. M,, Ko, Y. and Simmen, F. A. (1993):
Insulin-like growth factors and blastocyst develop-
ment. Theriogenology, 39, 163—-175.

4) Yang, B. K, Yang, X. and Foote, R. H. (1993): Effect
of growth factors on morula and blastocyst develop-
ment of in vitro matured and in vitro fertilized bo-
vine oocytes. Theriogenology, 40, 521-530.

5) Sakkas, D. and Trounson, A. O. (1990): Co-culture of
mouse embryos with oviduct and uterine cells pre-
pared from mice at different days of pseudopregnancy.
J. Reprod. Fert., 90, 109-118.

6) Gandolfi, F. and Moor, R. M. (1987): Stimulation of
early embryonic development in the sheep by co-cul-
ture with oviduct epithelial cells. J. Reprod. Fert., 81,
23-28.

7) Eyestone, W. H. and First, N. L. (1989): Co-culture
of early cattle embryos to the blastocyst stage with
oviducal tissue or in conditioned medium. J. Reprod.
Fert., 715-720.

8) Heyman, Y., Menezo, Y., Chesne, P., Camous, S. and
Garnier, V. (1987): In vitro cleavage of bovine and
ovine early embryos: improved development using
coculture with trophoblastic vesicles. Theriogenology,
27, 59-68.

9) Goto, K., Kajihara, M., Kosaka, S., Koba, M.,
Nakanishi, Y. and Ogawa, K. (1988): Pregnancies after
co-culture of cumulus cells with bovine embryos de-
rived from in vitro fertilization of in vitro matured
follicular oocytes. J. Reprod. Fert., 83, 753-758.

10) Durnford, R., Stubbings, R. B. and Ainsworth, L.
(1994): Evaluation of culture systems containing bo-
vine oviduct epithelial cells or granulosa cells to ma-
ture and maintain the developmental competence of
bovine oocytes in vitro. Theriogenology, 42, 261-272.

11) Reed, M. L., Illera, M. J. and Petters, R. M. (1992):
In vitro culture of pig embryos. Theriogenology, 37,
95-109.

12) Yoshida, M., Mizoguchi, Y., Ishigaki, K., Kojima, T.
and Nagai, T. (1993): Birth of piglets derived from in
vitro fertilization of pig oocytes matured in vitro.



50 —J. Mamm. Ova Res. Vol.12, 1995

Theriogenology, 39, 1303-1311.

13) Funahashi, H., Stumpf, T. T., Terlouw, S. L., Cantley,
T. C., Rieke, A. and Day, B. N. (1994): Developmen-
tal ability of porcine oocytes matured and fertilized
in vitro. Theriogenology, 41, 1425-1433.

14) Lees, H. J. (1988): The formation and function of ovi-
duct fluid. J. Reprod. Fert., 82, 843-856.

15) Archibong, A. E., Petters, R. M. and Johnson, B. H.
(1989): Development of porcine embryos from one- and
two-cell stages to blastocysts in culture medium
supplemented with porcine oviductal fluid. Biol.
Reprod., 41, 1076-1083.

16) White, K. L., Hehnke, K., Rickords, L. F., Southern,
L. L., Thompson, D. L. Jr. and Wood, T. C. (1989):
Early embryonic development in vitro by coculture
with oviductal epithelial cells in pigs. Biol. Reprod.,
41, 425-430.

17) Nagai, T. and Moor, R. M. (1990): Effect of oviduct
cells on the incidence of poly-spermy in pig eggs fer-
tilized ir vitro. Molec. Reprod. Develop., 26, 377-382.

18) F)ilE - S TETF - FHEL992): BRESNZHETRDF
A RISTIRIGE, SRRk REERROLE. B
B F¥REE, 9, 61-62.

19) Takagi, Y., Mori, K., Tomizawa, M., Takahashi, T.,
Sugawara, S. and Masaki, J. (1991); Development of
bovine oocytes matured, fertilized and cultured in a
serum-free, chemically defined medium. Therioge-
nology, 35, 1197-1207.

20) Lawson, R. A. S,, Rowson, L. E. A. and Adams, C. E.
(1972): The development of cow eggs in rabbit ovi-

duct and their viability after retransfer to heifers. J.
Reprod. Fert., 30, 489-492.

21) Boland, M. P. (1984): Use of the rabbit oviduct as a
screening tool for the viability of mammalian eggs.
Theriogenology, 21, 126-137.

22) Sirard, M. A. and Lambert, R. D. (1985): In vitro fer-
tilization of bovine follicular oocytes obtained by
laparoscopy. Biol. Reprod., 33, 487-494.

23) Willadsen, S. M. and Polge, C. (1981): Attempts to
produce monozygotic quadruplets in cattle by blas-
tomere separation. Vet. Record, 108, 211-213.

24) Eyestone, W. H., Leibfried-Rutledge, M. L., Norty, D.
L., Gilligan, B. G. and First, N. L. (1987): Culture of
one- and two-cell bovine embryos to the blastocyst
stage in the ovine oviduct. Theriogenology, 28, 1-7.

25) Ellington, J. E., Carney, E. W., Farrell, P. B, Simkin,
M. E. and Foote, R. H. (1990): Bovine 1-2-cell em-
bryo development using a simple medium in three ovi-
duct epithelial cell coculture systems. Biol. Reprod.,
43, 97-104.

26) Weber, J. A., Woods, G. L., Freeman, D. A. and
Vanderwell, D. K. (1993): Oviductal and uterine in-
fluence on the development of day-2 equine embryos
in vivo and in vitro. Theriogenology, 40, 689-698.

27) Kobayashi, K., Takagi, Y., Satoh, T., Hoshi, H. and
Oikawa, T. (1992): Development of early bovine em-
bryos to the blastocyst stage in serum-free conditioned
medium from bovine granulosa cells. In Vitro Cell.
Dev. Biol., 28A, 255-259.

Effect of Oviductal Epithelial Cells on In Vitro
Cultured for 5 Days of Porcine IVF Embryos
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The objective of this experiment was to examine the ef-
fect of co-culture with epithelial cells on development of
porcine IVF embryos. Monolayers of epithelial cells for
the co-culture were prepared from porcine oviducts or
uteri. The developmental rates to the blastocysts stage
were significantly higher (P<0.05) in the embryos co-cul-
tured with epithelial cells from oviducts (16.9%) than in
the embryos cultured without epithelial cells (control;
6.6%). However, the developmental rates to the blasto-
cysts stage were not significantly higher (P<0.05) in the
embryos co-cultured with epithelial ceils from uteri
(9.2%) than the control. The effects of ampulia, isthmus

and utero-tubal junction on development of porcine IVF
embryos were examined. The developmental rates to
the blastocysts stage were significantly higher (P<0.05)
in the embryos co-cultured with epithelial cells from am-
pulla (15.3%) and isthmus (15.3%) than in the embryos
co-cultured with epithelial cells from utero-tubal junction
(9.9%) and control (6.7%). These results suggest that
the co-culture system with oviductal epithelial cells sup-
ports the development of porcine IVF embryos to
blastocysts in vitro.

Key words: Porcine IVF embryo, Co-culture, Oviductal
epithelial cell.



