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SUMMARY

In this study, we examined the effects of molecular weight, concentrations and treated the
duration of polyvinylpyrrolidone (PVP) in vitro maturation (IVM) medium (Experiment 1), and
the effect of PVP in IVM, in vitro fertilization (IVF) and in vitro culture (IVC) medium on the
development and cell number of porcine embryos (Experiment 2). The base mediums were NCSU
23 solution for IVM, mTBM solution for IVF and PZM3 solution for IVC. In experiment 1, the
development rates to 2 cell and blastocyst stage were not differ from the different molecular
weight (MW), concentration and duration of PVP in IVM medium. However, the hatching rate
of blastocyst was significantly higher in the group of MW 40,000, 0.5% and 0~44 hr than in
the other groups (p<0.05). In experiment 2, the results of IVM, IVF and TVC medium with (W)
or without (W/O) 0.5% MW 40,000 PVP are follows. The development rate to 2 cell stage was
highest in the group of W-W/O-W (p<0.05). The development rate to blastocyst and hatching rate
was higher in the group of W-W/O-W and W-W/O-W/O than that of other treatments (p<0.05).
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= g3 R84S 48 BB s Be 5
o

LI = = §

o ol @ AAZ WA vds dtel A2
1=}
=

AR Az 7€ AR 2§89 Fol | A A& Bk, Eqrge 34 H8 ¥4 ¢ o
ol ol mie} TEI A+ FAAE FA = A2 A9 5ol thAbeydeeras} Day, 1997; Motlik
Yote dd AF FES Aitsts AT E29) 3, 1984). ole| gk FAIE sAsty] flated A9 5
Y= Stk 8] HA= A slFel AT A3 W H el S AESHA 2 W(Matas
SA}al7]) wBe) zhE AFe] ol o] 88T go 2003; Abeydeera, 2001) A 2]ojA] AArsk 5= 9l

DAY ojAdelstad A B9) ¢ etel T A(Infertility Medical Center of CHA General Hospital)
P g)rdisty o) st A E E 8 sH(Department of Biotechnology, Daegu University)
! Correspondence : E-mail : humdai@daegu.ac.kr

- 121 -



WY = AR Wrle) 25% o] 8tR A 23 THSto-
kes F, 2005). wp}x] wiwkize] A9 A7 A
71ge] 2 Aol 4 3 A v g wHY =
A Y3 o] nAs dxle] Ao Y& #
e 8RlEo] iz AYgx 2 ag Zlojrt

A=A wdg dxke] A9l 442 Edwards (1965)
o o3 HM-F2RE JFe ol F vix|(Wang 5, 1997),
W d(Yoshida 5, 1992), 2= § 2 &(Funahashi 9}
Day, 1993), &3 3 )2 d(Abeydeera 5, 1998),
&} 2+ kAl (Funahashi 5, 1997), A3 <xllllera =,
1998) =9 &35 W7EUth 3] Kikuchi =
(1999)2 F22F EAdste} 7] 287t dojue
Aeke] 2 A SAledl e plAd S dRie Az A
o] F837] wjEo) A ALHe] MAL 35
of v We-EE TAAEF F USATh

T AL vl glojx FA wide &
o] A, AF AT, 47T e W& F dAlo

73

s PAAL /17 F Qs 2

A7} A %5 cHTrounson 3} Gardner, 2000). Ba-
vister(1981)7} PVPe] & 3-8 H I3 o]F o oL
T2 22 ol g Ag HA7E BuEo 1
o) A= ¢ Fo)tHAlig} Sirard, 2002; Big-
gers 5, 2000; Eckert 5, 1998).

weba B AE A wAds dxe] A9 A
< iAol Arlete PVPY Eab¥, & 9 AI7H
o] vf e mX = AFe} o]F JFOE A9
e, o4 2 g wiRlel PVPL] H7rt b)) g
F o Ee] Al wAE ARE HESA

R

1. 8 A

GARRE B85 WA 85 2 ARE )
X% 10 mM HEPES(Sigma, H-6147)¢} 3 mg/ml
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Table 1. Effect of the addition of different molecular weight of polyvinylpyrrolidone on in vitro development of

porcine oocytes

No. (%) of embryo developed to

PVP No. of oocytes
> 2-cell Blastocysts Hatched blastocysts
10% FBS 809 513 (63.4) 90 (11.1) 23 (25.6)"°
PVP-40 809 494 (61.6) 73 (10.1) 22 (30.1)°
PVP-360 809 482 (59.6) 69 ( 9.8) 11 (15.9)°

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

Table 2. Effect of the concentrations of polyvinylpyrrolidone in in vitro maturation medium on the development

of porcine oocytes

No. (%) of embryo developed to

Concentration (%) No. of oocytes
=> 2-cell Blastocysts Hatched blastocysts
Control" 215 136 (63.3) 21 (10.9) 4 (19.)*
0.3% 215 140 (65.1) 21 (10.6) 3 (14.3)°
0.5% 215 145 (67.4) 28 (14.4) 8 (28.6)
1% 215 154 (71.6) 19 ( 9.5) 1 (53"
3% 215 145 (67.4) 18 ( 9.3) 3 (16.7)°

" Control : Without addition of polyvinylpyrrolidone.

*® values with different superscripts in the same column are significantly different (p<0.05).
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Table 3. Effect of duration of polyvinylpyrrolidone addition in in vitro maturation medium on the development of

porcine oocytes

No. (%) of embryo developed to

Duration (hr) No. of oocytes
> 2-cell Blastocyst Hatched blastocysts
Control" 194 117 (60.3) 19 (10.5) 2 (10.5)°
0~22 199 125 (62.8) 15 (7.5) 2 (13.3)°
22~44 194 117 (60.3) 14 ( 7.8) 2 (14.3)°
0~44 194 129 (66.5) 24 (13.5) 9(37.5)

Y Control : Without addition of 0.5% polyvinylpyrrolidone.
** Values with different superscripts in the same column are significantly different (p<0.05).

Table 4. Effect of addition of polyvinylpyrrolidone in in vifro maturation, fertilization and culture media on the

development of porcine oocytes

In vitro No of No. (%) of embryo developed to
Maturation ~ Fertilization ~ Culture oocytes > 2-cell Blastocysts ~ Hatched blastocysts
w 424 261 (61.6)° 31( 8.0)° 3( 9.7
w
N W/0 425 265 (62.4) 33( 8.1)° 0( 0.0)*
w
1'% 424 294 (69.3)° 50(12.6)° 15(30.3)°
W/0
W/O 424 268 (63.2)" 56(14.0)° 21(37.5F
\ 425 270 (63.5)" 26( 6.8)° 20 7.7
w
W/0 425 255 (60.0)" 30( 7.5)° 1( 3.3
w/0”
W 425 260 (61.2)" 31( 7.7)° 3( 9.7)"
W/0 . .
‘ W/0 425 279 (65.6)" 41(10.4)" 5(12.2)°

Y W: with 0.5% PVP.
2 W/0: Without 0.5% PVP.

abgc
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Table 5. Effect of addition of polyvinylpyrrolidone in in vitro maturation, fertilization and culture media on the
number of inner cell mass, trophoblast and total cells of porcine blastcosts

In vitro No. of No. of cells
Maturation Fertilization ~ Culture blastocysts Total Inner cell mass Trophoblast
W 5 21.0+£2.7 2.1+0.3° 19.0£2.5
W
Ww/O 5 229+1.6 2.1+0.3* 20.7+1.4
w"
W 5 30.9+6.5 5.9+2.9® 25.044.2
W/O R
W/0O 5 31.9£5.2 4.6+1.2° 27.3+4.1
w 5 20.1£3.6 1.9+0.3° 18.3+£3 4
W
. Ww/0 5 22.6+2.0 2.0+0.3% 20.6+1.8
w/0? -
W 5 25.0+3.1 7.4+1.6 17.6+£2.4
wW/0O
Ww/0O 5 29.0+3.3 2.74£0.5° 26.3+£3.2

Y W: With 0.5% PVP.
2 W/o: Without 0.5% PVP.

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

450l Frhee] e Ae A =
& @k AaE JselE 4% 9

243 AU A8l U3, B

94 Agols f2l T 27 wjdEe] 3 o
WarEol lthGardner 5, 2004). AE7HA B3
I:

o] uj wjFol o] EH RS A hAL M EFE
gopo| FxAH &4 9 AHY ¥R} A=
FA o FafstA 283HTrounson#} Gardner,
2000). =g AWM =HF TS Y F
& Aol EHA et Bavister(1981)7F 84
g2 GRS diAsr] A ¥4 IEA E2
(PVA)?Q] 7H5A& Hustg oy ¢4 ek Alel e}
iAol Ao BAgsIA, §3] 4 T4
AELo]l W (Eckert F, 1998) vhg-2 Ejolo]
M= MAZA o)ate] B 75 A tHGardner 5, 1999).
I EFo] A7k A9 A& wiAdd PVP Hrvbe
A 5 ouf Bego] I FASIA I (Saeki T,
1991), ZH 9 Al E£o] EA &A= PVPE v &
@& £ 3} tHLonergan =, 1999). $+H PVP-40
£ "7t SOF wlxjolA] & uwlgd<s dxle] 34y
o] AFAoZ2 FEHJUL, vikE We-go] BSA

L FCS A7he WA el 4%E v Aol

r
1

R

H)&te] ¥, &3] PVP-400] PVP-360¢] 1|3}
A g ) B2gol FoSA = (Alist
Sirard, 2002). B o)A =(Table 1) =X vlAd<
wale] A9 A Ao EA, PVP-40 ¥ PVP-
3602) #7t7F A& 3 uiukx debgo= zjolrt
N, HivEEe] Hohg-2 PVP-400] PVP-360
Ho) Fo3A #RtHp<0.05). waka] si=x) A
& Ao A9 Ao Mz PVPZy A g oA
F den, 53] PVP-400] &30l

29 wgs dxbe Ale] Qs WA 03%
PVP A7t 30% B Hrbehs uf dgdgo] ¥
e on, 60% xS FriRuE ETHKim
= 1996). 8 TE T 4% PVP Ayt Axx
o] PVP H7tHc} vl s drlet sge M2 B
Aol Agrkst B G e|o, 2FEe] PVP
HA7ME o)F v e A3 3% ti(Hirao &, 2004).
B AFelME 0.5%Z2] wivrE @a-go] & 4
go| o, B3] uiukx e RE-g2 RS U
THp<0.05). walr] o]F deo)= Table 1 H 29
ANE EolZ PVP-40L 0.5% H7bsbdch

A m A dabs A QoA 4346417 B
Ao Mo zZN A 2 g £E F)d =2

tHEdwards, 1965). PMSG, hCG % estradiol-17 8

Ly
A

- 126 -



o

& #7g A9 s wiAG A 20417 <Rt
3 ol MR 7k WA el A 2047k
A 7% g ZEES A

\l_l)lj,

o fo 32 &

d t
R AY A2 AREE R 34 A A&l

TH(Funahashi ¢} Day, 1993). £ A=

A& oAl PVPO] A 7F Akl whE w2
& Bld oot vivtx ) ¥-35-&2 PVP
7} 0~44A7k5 A7rE A e e wiA A
S Zo] st = UTHp<0.05).

A9 A WAl PVPE] A7 2 A7t sE%
A7+e AEZ A3} PVP-402 0.5% S 4447
F ZA7vskE Aol AFA 0| V] AAE vt
2 A AR A A FHol PVP H7H
HAEE AT olAe] B = A9 H&
DA zhzbe] digk PVPR] B BT} Q)
EHAoR A Hie gtk B A
-W = -W/O A A 7F o2 A A st
vjsky wherg-s) winkEe] Bahge &l
Atk Z2ut PVP A7t M2 wjvrEe] M 2sE
AEZ A= A A - £ - v F v Ao
PVP A7}o] W& FAE 2 TB FE FAS 4%
o]l o}, ICM Al ZFE= W/O-W/O-W o] §-9] 5}
A ERTHp<0.05). 8 FFe 2AT 178A=
2ol PVAE |9 wjefol] o] &35S W 544 %
o] 4% ejo}e] ofifo] fFHtErhE HIE vt
(Gardner 5, 1999; Eckert &, 1998). ‘

wpba] B Az Aol HA] GEFHe) Aol
Aatel A w A ZHol| 9] PVP H7te] &E#H7}
AFHN2Y, PVP7E dA e Eg tiAlstr] 9
A TEA D AR oldH 22 FIt AT
7 2o AcE A4dEn

Hlr

g 2

o

jne]
-

o %8 o of o
b o
s it

< +
Z ol

£ x

ES ]

B Ave 2FA HA A AR At
7] Y3ted A2 A wiA]o] H7tstE polyvinyl-
pyrrolidone(PVP) o] 243, A7t % 3 AIZHA
g DI A s - 74 - w g SACIA PVPL
H7HAE 2)7b o) B} A EZF A= AAE
AESATE A vids dape] A9l s NCSU
23 g9, A9 £3L mTBM &, A9 v

PZM 3 £9& ol &3tk Al &8 wAAN
PVPO B2, ¥% 9 A7t Azk mE 48
I E g2 Aolrt gllck e wiRkE
o B3l B 40,00030.1%), 0.5%(28.6%)
2l 0~442A17H37.5%) A7tzel e Aldzel ¥l
ate] fFolahAl = okTHp<0.05). EAHF 40,000 0.5
% PVPE A<, 74 9 wid o) 24z
7HW) B B H7HW/0)g A, 482 A2
- FA - Hj ok A W-W/O-W o] 69.3%, Higt
wgh g 3 BEg2 W-W/0-W 2 W-W/0-W/O
o] z+z} 12.63 30.0% 2 14.03 37.5%=A] t}
ol vjate] fol sk A EUATHp<0.05). F AX
¢} Trophoblast =& A2 7kl FAR 73 3ol
91}, Inner cell mass = W/O-W/O-W #°] 34
o+ T4NEA 7P =3 tHp<0.05).

A ) S T T

[oF

oz

re

ks

Abeydeera LR. 2001. In vitro fertilization and em-
bryo development in the pig. J. Reprod. Fertil,,
58:159-173.

Abeydeera LR and Day BN. 1997. Fertilization and
sub-sequent development in vitro of pig oocytes
inseminated in a modified Tris-buffered medium
with frozen-thawed ejaculated spermatozoa. Biol.
Reprod., 57:729-734.

Abeydeera LR, Wang WH, Cantley TC, Rieke A,
Murphy CN, Prather RS and Day BN. 1998.
Maturation of in vitro of pig oocytes in protein-
free culture media: fertilization and subsequent
embryo development in vitro. Biol. Reprod., 58:
1316-1320.

Ali A and Sirard MA. 2002. Effect of the absence
or presence of various protein supplements on
further development of bovine oocytes during
in vitro maturation. Biol. Reprod., 66:901-905.

Bavister BD. 1981. Substitution of a synthetic poly-
mer for protein in a mammalian gamete culture
system. J. Exp. Zool.,, 217:45-51.

Biggers JD, McGinnis LK and Raffin M. 2000. Ami-

no acids and preimplantation development of the

- 127 -



mouse in protein-free potassium simplex opti-
mized medium. Biol. Reprod., 63:281-293.

Eckert J, Pugh PA, Thompson JG, Nieman H and
Tervit HR. 1998. Exogenous protein affects de-
velopmental competence and metabolic activity
of bovine pre-implantation embryos in vitro.
Reprod. Fertil. Dev., 10:327-332.

Edwards RG. 1965. Maturation of mouse, sheep, cow,
pig, rhesus monkey and human ovarian oocytes.
Nature, 208:349-352.

Funahashi H, Cantley C and Day BN. 1997. Synchro-
nization of meiosis in porcine oocytes by expo-
sure to dibutyryl cyclic AMP improves develop-
mental competence following in vitro fertiliza-
tion. Biol. Reprod., 47:679-686.

Funahashi H and Day BN. 1993. Effects of the du-
ration of exposure to hormone supplements on
cytoplasmic maturation of pig oocytes in vitro.
J. Reprod. Fertil.,, 98:179-185.

Gardner DK, Lane M and Watson AJ. 2004. A la-
boratory guide to the mammalian embryo. Ox-
ford University press, New York, pp 41-61.

Gardner DK, Rodriegez-Martinez H and Lane M.
1999. Fetal development after transfer is increased
by replacing protein with the glycosaminogly-
can hyaluronan for mouse embryo culture and
transfer. Hum. Reprod., 14:2575-2580.

Hirao Y, Itoh T, Shimizu M, Iga K, Aoyagi K, Ko-

~ bayashi M, Kacchi M, Hoshi H and Takenouchi
N. 2004. In vitro growth and development of
bovine oocyte-granulosa cell complexes on the
flat substratum: Effects of high polyvinylpyr-
rolidone concentration in culture medium. Biol.
Reprod., 70:83-91.

Illera MJ, Loren PL, Illera JC and Petters RM.
1998. Developmental competence of immature
pig oocytes under the influence of IVM-IVF
processes. Int. J. Dev. Biol,, 42:1169-1172.

Kikuchi K, Nagai T, Ding J, Yamauchi N, Noguchi
J and Izaike Y. 1999. Cytoplasmic maturation

for activation of pig follicular oocytes cultured

and arrested at metaphase 1. J. Reprod. Fertil,,
116:143-156.

Kim KS, Mitsumizo N, Fuyjita K and Utsumi K.
1996. The effects of follicular fluid on in vitro
maturation, oocyte fertilization and development
of bovine embryos. Theriogenology, 45:787-799.

Matas C, Coy P, Romar R, Marco M, Gadea J and
Ruiz. S. 2003. Effect of sperm preparation me-
thod on in vitro fertilization in pigs. Reproduc-
tion, 125:133-141.

Motlik J, Grozet N and Fulka J. 1984. Meiotic com-
petence in vitro of pig oocytes isolated from early
antral follicles. J. Reprod. Fertil., 72:323-328.

Lonergan P, O'Kearney-Flynn M and Boland MP.
1999. Effect of protein supplementation and pre-
sence of an antioxidant on the development of
bovine zygotes in synthetic oviduct fluid medium
under high or low oxygen tension. Therioge-
nology, 51:1565-1576.

Saeki K, Hoshi M, Leibfried-Rutledge ML and First
NL. 1991. In vitro fertilization and development
of bovine oocytes matured in serum free me-
dium. Biol. Reprod., 44:256-260.

Stokes PJ, Abeydeera LR and Leese HI. 2005.
Development of porcine embryos in vivo and in
vitro, evidence for embryo 'cross talk' in vitro.
Dev. Biol., 284:62-71.

Trounson AO and Gardner DK. 2000. Handbook of
in vitro fertilization. 2nd ed., CRC Press New
Work, pp 206-264.

Yoshida M, Ishizaki Y, Kawagish H, Bamba K and
Kojima Y. 1992. Effect of pig follicular fluid
on maturation of pig oocytes in vitro and on
their subsequent fertilizing and developmental
capacity in vitro. Reprod. Fertil.,, 95:481-488.

Wang WH, Abeydeera LR, Cantley TC and Day
BN. 1997. Effect of oocyte maturation media on
development of pig embryos or produced by in
vitro fertilization. J. Reprod. Fertil., 111:101-108.

(F4: 2006. 6. 7 / AHY: 2006. 6. 20)

- 128 -



