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An Investigation of Proteins Produced by Porcine Oviduct Epithelial Cells
Cultured in a Serum-free Medium.

Masataka YUHARA and Yutaka NAKAGAWA®
(Department of Awnimal Science and Technology)

The objective of the present study was to establish a serum-free cluture system for
porcine oviduct epithelial cells, and to investigate the proteins secreted by the cultured
epithelial cells.

Epithelial cells separated from oviductal stroma by EDTA and collagenase treatment
grew successfully in a serum-free culture medium composed of a 1:1 mixture of
DMEM : Ham’s F12 supplemented with insulin. (104g/ml), transferrin (104g/ml), sodium
selenite (25 #M/ml), hydrocortisone (100 »g/ml), retinol (10 »g/ml) and antibiotics. The
cells grew to a confluent monolayer on the collagen gel within 6 days after seeding. The
confluent monolayer state was maintained for at least 2 weeks. The epithelial nature of
cultured cells was confirmed by transmission electron microscopic observation of des-
mosomes and microvilli.

A high viability (79.5%) was obtained in frozen-thawed cells when a serum-free
medium containing 10% DMSO was supplemented with 0.1% methylcellulose.

The addition of 10~®*M 17S-estradiol (E,) to the culture medium from day 6 to day 8
resulted in the extension of the culture term from 2 weeks to 3 weeks. However, analysis
of the conditioned medium derived from cultured cells by SDS-PAGE revealed that no
specific bands were observed by an addition of 10-5~10"* M E,.

Porcine ampullary and isthmic epithelial cells were grown separately in a serum-free
culture medium. Different protein bands were observed between the ampulla and isthmus
after a SDS-PAGE analysis of the conditioned medium.

Cell growth activity in conditioned medium from ampullary and isthmic epithelial cells
was assessed by a colony formation method in which one cell proliferates to form a
colony. The colony formation rate in an assay medium from the ampullary and isthmic
cells was 33% and 19%, respectively, while a colony formation rate of only 2% was
observed in the control assay medium. The present study suggests that porcine oviduct
synthsize and secrete specific proteins to stimulate cell growth, and that a difference in
cell growth activity exists between the ampullary and isthmic regions.

a) /NEPEER T MRS B MTIEAT (Fukui Institute for Safety, Ono Pharmaceutical Co.,
Ltd)
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7z, BEFESHBICEERERIRNL, ®HEEE T-3C THEBREL L. FEgEERR
ERFICITC TR L, E04HE (10,000x g, 104/ 10 & -» CiREMIESE 2 BEE Gk
DBRSEBIC & ) o TFE10 KDa Ll EHES 2 2045 12 8HE L 72, MBS o RER I 12
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HWEIZBWTYH, MC Rmz & - TREED
MBEFED AP RO LN, TILEDRER

N . s . Fig. 1 Transmission electron micrograph
25, MRMIEHEEMIAOFRERAFIC 5 T MC of porcine epithlial cells cultured
F—IIC RV ST %5 BSA (CIGHT 5 0x58 for 8 days in a serum-free medium.
MEE D > T b o L AGRE A, RIS Note the presence of m1crov11.h

(M) and desmosomes (arrow) ;

RIfRTR, FREEEEL MO RIFT, 5 nucleus (N).



Table 1  Effects of cooling rate and supplements on cell viability after thawing
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Supplement® Cooling rate® ('C/min) Viability after thawing®
— —0.5 69.8+9.6
MC -0.5 79.5+3.8
BSA —0.5 80.7x3.4
- -2.0 29.1+9.8
MC -2.0 56.3x6.1
- —4.0 14.8+7.9
MC —4.0 23.6x4.9

a) Medium for freezing : a serum-free medium containing 109% DMSO.

b) Cooling rate from —5%C to —357C.

¢) Values are mean = SEM.

MC : 0.1% methylcellulose

BSA 1 0.1% bovine serum albumin.

Primary cultured porcine oviductal cells dispersed by trypsin and EDTA were frozen in a program-
freezer.
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CHEEE LIEFDREE 7 o <7 HOMNT % SDS-PAGE TIT» 7248, EREESENE S >
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R RERIAEIZFR C R o T, WM : L BRI FEMIEE 2R 72, 55386 B
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B, BEMBIIEERICHABD LN, EENEZ 8L (ERTREBESHIBEI N
IR Esae MR A & L 3BAMDEERSTRETH » 7225, BRI TIIEaRI2HE
L MBOEF A MEE ), SEETREIIN 2B TH - 72, IWER KIS & ikERN 3%
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D, MX & $10% miFEH CCM X2 8% okt L THEEICE» >z, 72, ACMK & ICM
XMz b FEHELRED LN, MIBBBEBREWEDOEEIZ DWW TITIERIERDIZ 5 HoIER
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31.3% BLUT7.1% TH D, EXOBICIIHFEEIEDH LN,

MREEEEWE - UL > T I ECHBE LHEL TERI Nz =—D X A
FRig % Fig. 4 12”3, a0 =—B:CBLIUDREZNFNETES L UEaBEOMIEA
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Fig. 2 Hormonally induced morphological Fig. 3 Hormonally induced morphological

changes of cultured porcine isthmic

epithelial cells.

E, (10-"M) was added to the culture

from day 8 to day 10, and cultured to

day 14 in a serum-free medium.

A) Phase-contrast micrograph at
day 14 in a serum-free culture.

B) Micrograph at day 14 in the
same culture condition, except
E, (10"M) was added to the
culture from day 8 to day 10.

changes of cultured porcine ampul-
lary epithelial cells.
E, (107"M) was added to the culture
from day 8 to day 10, and cultured to
day 14 in a serum-free medium.
A) Phase-contrast micrograph at day
14 in a serum-free culture.
B) Micrograph at day 14 in the same
culture condition, except E, (107
M) was added to the culture from
day 8 to day 10.

Table 2 Rate of colony formation by porcine isthmic epithelial cells in different
culture media
Medium Rate of cells forming a colony (%)
" CCM 2.8% 2.2¢8
ICM 19.8+ 6.6°
ACM 33.6x10.4¢

CCM : DMEM/Ham’s F12-+109% calf serum.

ICM : CCM + conditioned medium from isthmic cells.

ACM . CCM + conditioned medium from ampullary cells.

Values are mean * SEM.

Values with different superscripts are signifficantly different (P < 0.05).
Primary cultured isthmic epithelial cells were dispersed into single cells by the trypsin and EDTA
treatment, then seeded at a rate of 100 cells/35mm dish. After 5 days incubation in CCM, ICM, and ACM,
colony formation rate was examined in each medium.
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Fig. 4 Colony formation by isthmic LEREL T e Tomoo‘lfa b DMEM{

cells on day 5 of subculture. Ham'sFl2ic4>2x) >, V22722, BF

A) A non-proliferated cel. wanFvr, s ALF/—0N)BLYEGFE

it 5 i EL, 27— 5 P ARER T %

300 cells, respectively. FE LEMEOEMFEZEICKIL T 5, 201,

Hanazono 6494 =7 2ATE_ EFMEOENFEEZES

A4, #51E Tomooka 5 DEEHEIZ BSA #3mML T3, Sz EGF 2 BSA #%0¥

DI i3, ARFEN L S iC LEMIEOEET 5 55 TUEOMISRIEEE 2 RET 25410

B 5, 2502, IBRLHE TEDEMFEEICIIEMT O Ca? RE S £ BB E

N1/10~1/2000.1~0.05 mM {2 FIFTEEEN T3, BP0 Ca> BE2EFL (KT

52 EIFEROEENAOEESCHEMIEIC AR 2 5050, 2> 7)—1 1

DFIEREZ HET 2 EeED 5 5. AR TIT NI BSA B LU EGF 2%med, =

LIz, Ca®E®1.05mM & L TEEL &R, IFLEMETRA L L12BM Lo
BN TH Y, BEEIEERMTES SN,

ZOREFEREFACT 7Y FELEMREEET S & FESTEIR 3 ~ 4 BRUEFELN,
Z o P TEARMIEMED Z0EHIC L - T 5B Fomsmr i ThH - 72 GREER),

ZDERIZBWTHWLN: EDTA 27 —4F+—¥iC kL 2 MGk & EnET
EEARERE H W EREERINE - TELEMROAL LT, o LEMRc i #ERTE 2
LnEBbiLs,

BRI AR AR 0BT L AR - Ty B BRI b L, 24, MELZXICL 3B RD
BELWIMT 5. 5i2, FEOHIEL L DML 2 3R 2 T 2 20 BBt
BETEIES TEM L PERE LS, EEMRL CHRB0— 2 HEEET 254, —i%
12, DMSO % FnEEFEH#ER & L LICMEFEZ 213 BSA Nz 5 Tw3, —F, 33
BT A MIENEE T — RER T S ORISR EREE D L MiEP BSA 2Kk 2™
INg. KEWIZL - P3MIEOELBERSERFICE VT, BHIz10% DMSO £0.1% MC
M CHEMEL, BBBICEETHREFELZRTHS, FRIZB T LE~D MC &
DMSO DM & » TEWHIIEFESFE 51N, MC & DMSO % fve 7z Z DEkE I3 #iin
BIEEEMMNREE - Enoll, FRALTFRTHLLEZILNS.
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BEB L UTFEMBEMBREARATCEI At s BB 2FT, BRIV /7H
REDTFWEREE L TWBZ EBALPICEIN TN EMSS N E T, 77 2F
v ZEEEEN ECEELLIERS L UTEO EFMIC DWW T, SBEEROEESS 27
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T ESE EEEEEE2EDL, SEHPEOVERIEO LN, ZOZ FFLVAMRELT
EE S, SEEMEIC BT 5 MBS, I MIEBEOERC 2 b 5 ETOEANE,I
o THIEENEZ EEZRBLTW2nEEbNs, LaL, ESERE AT, 5
#Z FFED SDS-PAGE L3z A ol = VKTFHRES VX7 HIZBRMTE 72, 738,
BEZE & > S VB OFM B SEEERMTRIC L 2B ) AAERPLNEL BbN 5,

PR LI I RER & IR TR e AR S S M, IR R IR T Y & AR
AR 57 ), BEEBHIAE Tl AW S v, 7 U IRE M) B B VTR
FEHIS HH2LEEL, SHBICEBEROOLNT W EH|EIIN TV 52, KEER
ICBWCITEEELNE (28MULE) 28 L UERLEEESERD Lz,

TEFLE A IR 2 2 M B T 2 R L, RO MMIOEEE & iR EE R E
Bl Twa, ELEMEE CICIFF0RMIC & 2MaEEREIBEEN L2 A, BLE
&N T, RERTRINERRES & K 0#E FiESS TE4 (10 KDa >) i/
FaBasEIEELBRD 5N, ZOFBMEIZIIEERL L D NER KO FIFE L ENI L H LD
N7z, F, BEMEE U TR 2 SRR L R ML 35mn BRI T 10ME LT Tldgs
EFEL vy, ZOEBTIE5mEFEMIVEREEL 20T, Ml TeIc BRI NRET
FEL, BEICL->TEREINon=— (KEvwauo=—TREEME & 1EDHIEIHE
SEL 724 0NT, 7Ju—2EEZ N5,

VI booirseitfs &, I0E ERFMEOEOEESREIIIITRL I N2, &<, 2R
BB RNV REHEEYWE ORE S /ERBBOEN, ARWEOVEELZLITBWT
BHLFRIZEN S DL EBbNSE, /2, EEAES L OE FEMIE, & MIgEsE
WFDEEINDLZEFHLPICENTD, ZOWEIC O TIRR LICHEHLTEITILEIN
5.

i £

AW TIE 7 FRE ERMROJAEREREREL, Z0EFREKcL > T770REL
BHE»LEEINDG I VBRI L R EEYOESTESOMIBHEEE 2 HEE L
7z.

RBEBNDT FOIELY EDTA a7 —7F—TREL T, LEERZ2DEEL . £
EREHIZ 12 DMEM/Ham's F12 o1 1 1BAMRICA > 2 >, Por 272y, BxL >
BrrUoa, BRIl FVY, VF/ -, BBV oAy, BEUR=LY
CEHRMLZLREG, INEMIIIEE FEICIIEE oy 70— F OREEICEL,
ZORERIL 2 BRI N, F, BETEMSBREORERE, EEMRICIE EEMEORE
ThHOMMEL A Ky P FREV—LHROH LN, EEMIE HES N, WREIENE
RO EEFREE RS, 10% DMSO 2 & 0BRAEHIC0.1%2 A F e — X2 5mT
3 ERMRBICEWEFENMEL N,

B3R 6 HE2? S 8 HEF TL0°M o E, # MU IINT 5 & 8538001 2 8/ A 5 3 BRI~
CEEENL, UL, BELEY SDS-BERKENC L - TEBITL -8R, = Ateyar
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WES 22y FIgRWIETE L -7z,

T I DEINER IR L R AR B2 TR L 2R, BRIk - TERFAD
M B UREHMOERI RO 5N, & 512, B LMoz L0 ERK
BORR, F %730 FOEEN A LT,

PR D & IeER o b R A lE S & EEAE 211510 KDa UL k@& s FES- M EsEEE 2 7
ZIVERE R EME O o v = — I &k » THEN. FNFNOEEFEFOES TES %2
107 MBEBMEEHIC M2 TRESEHE Lz, Z0OE, EEL HRRICHEB L L2102 0EXN
Ju=—REIES TES (2 %), INEESOEEWE+ SUEBTI9%, RERAIRE
SR EUER TG TH N BREOMIBBEIETFEI R L B - 72,

ZOWFED 5, INEBRER & WA SR EER T AERE - B3N &, kb
ICHEDFEEICECDH B Z EH LI 3 N7,

£ B

ZOWRISFRITFES L 3FEZ T 3FMICE 2 WU FENRFEN R LW EED DTN &
HlEEME] 29BL T2 D TH 5,

X 2N
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