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ABSTRACT : In oocyte retrieval, a vein anesthetic drug is commonly used for induction and maintenance of general anesthesia.
Propofol and Thiopental sodium are frequently used for ultrasound-guided transvaginal oocyte retrieval. The present study aimed to assess

the effects of Propofol and Thiopental on in vitro fertilization(TVF). Immature porcine oocytes were exposed to various concentrations
of Propofol and Thiopental sodium. The rates of oocyte maturation, fertilization and development were observed. The parthenogenetic

effects of the anesthetics were also evaluated. The rate of oocyte maturation after exposure to high concentrations of the anesthetics
for long time was significantly higher than that of the control. But the rate of fertilization after long-time exposure to the high

concentration of the anesthetic drugs was significantly lower than that of the control. The results support that Propofol serves like other

anesthetics described, as a parthenogenetic activator. Oocytes exposed to Thiopental sodium showed decreased rates of maturation and

fertilization. These results suggest that usage of optimum concentration of anesthetic drug is important in increasing the rates of oocyte

maturation, fertilization and development in IVF.

Key words : Propofol, Thiopental sodium, Parthenogenetic activation, Oocyte maturation, Fertilization rate,

2 2 AYFAY AFEN QoA wiEts7) AAd e 53] A5 WS AFsE Zlo] Zo6iH, Ao 2 ¥E
351 259F o|&sts WS Yol AR glth dA AlF Ale A A9 nHAE B93ls F2dE i
ol W27 QAo } £E T o ¥zh8o] A2 Propofol(2,6-disoprooylphenol) 3} Thiopental sodium-& A}-&-3hr}. o] 5 w7}
nF Fof AZM gl upel vk ASEF $AHE, YA B oW JEE vAEA FAEIZ A 0}‘}1‘:} = 4] o A
F28 A% A AA S dxE nk3 A Propofol 3 Thiopental sodium®] ThoFgh w5 9F AJZke] &A1 & At A&SES
ZAt g o 2] il ALpAAL T SAES S ES BASATE B, A dA] Flol ©hE dAsE YA
2ol thak GEFE ZALSH T Propofole] ©AIZF &g drle diZam & Hol7) gy Az A7 =&
Al Aagol A3 A vtk v FHES 52 5o R 2D F L gizdBg Yely e, o9k e
LAIA ] A} A4 Propofolo] HUAAA fdEHel7) o2 Bz ch Thiopental sodium A5 % GAIZE ] Al
wale] Y53 FAEE BF oA oty A2 B o, 7 vFA Y HA 5 FAAZHE A o) g
JEE A2 TIE Aol ALY AFEFS DT AV AT A2 Aztd

R ATE FAAG 317 2ATQ000%) A Q02 £AHE.

TEAAR: A A NE 607, QAT AHTEAR.
() 621-749, (A) 055-320-3213, (H) 055-336-7706, E-mail: biosgkan@
ijnc.inje. ackr



18 AFA . A4 - $AA - AFe .

A5-dE A dAAAT Y 259 Al AMEE
of ety lom o] Algde WA A-gahE whFA
7 A g3tth(Scott et al,, 1985). AT ] £ A& f#
of oleld o] WEHH shHA ) Lo Yo o
BE, 22gd 2 43322 59 $E7} Z7H8HA Noel
et al 1972; Szalay et al., 1982; Naito et al., 1989) U] &1

b aslish ol 55 b FaARg A3
oA T4 F28ltHLehtinen et al, 1987). T2 Hal=
ujo} BAo} s 2.¢lo] = m(Sopelak, 1989) U}-Aiﬂoﬂ ZhA
P eEEoRN AN AEXET JgS Sy B
%A THHayes et al., 1987).

A AYFA Ale Al guitdgo g A18EE= Propofol
B T AW Be) doEE Bl vzl B2
3 7ol A3 oF= o] th(Huang et al,, 2000). =5 W& o
AFEEE QlE Aol A9 HHEHA FOEE A&HA 7
AlZE b FALLER AMSE F Jlon, i ERE S 3
BT w2y, 8% Ao 4ol T8 5ol 2ago] 4
THSherry, 1992).

Propofol2 GABA( y-aminobutyric acid) receptor inhibitor =
A9} ofg] a5 Holth(Lerche et al., 2000). 3+# Thiopental
sodiume ZTA 7holl 285t FH G &8 A AL
ofste] AAlvtHE dofith 9 v % o] 712y 9
Aol gk =4 Aol 12 vh3 24 $9 Aol 7t vl
A A Aol A -55brhSterzik et al,, 1994), Ao Y2 F9
¥ Thiopental sodium< 2] B2 AA) 23] 2aiA 228
ooEd FANAEY 548 7T glon ARG A
(neurotransmitter inhibition-GABA)®] ZH4-& 7}alAjzich, 1
Ay Bt tE s @A BHEE ZA A FAEE goty
BFeE7t HuAd 2l 27l el Bol FYst

_‘Fl

W o) 22 SAL el 30 28T 4 9o
2e oo 03 b2 AT AL HE of £70) o

ojutA Hrh

Propofole] 7Z-9- ¥l 9] Propofol &4 # 2 Fofa
B3 ?‘S}Uti(Coetswr et al,, 1992) YHAA 3 308 A A G X
WellA @AsE T 04pgmlolety Bug b gl
(Cecile et al., 1997, Christiaens et al., 1999). o] T+ A3
AAEd AT dFE Fe 22 284 UriKazama et
al,, 2001). ©] ¢} ko] Hto] Propofole] Foffe] @2 A
(Sakamoto et al., 2001; Kazama et al., 2000; Telfer, 1998)$} =

£ 02 9

$9 543 - YER - BT

w43 44

ZHE A mE A3k ALHI ek Cecile 5(1997)3
Christaens 5(1999)2 v}z Ao JaiA B 27 TA, §
BE U2 Aol vepdtty Bt B 7o
e B2 FAE ol ate] miAld & Y%, FRE
g 2712 mAE dFS ZALRA

R

. SRRIHRI] HH QM ZFH

Hjokel & TCM-199 7] Eujekaie] 50 zg/ml streptomycin
sulfate, 75 pg/ml potassium penicillin G, 0.2 mM Na-pyruvate,
0.32 mM Ca-lactate, 2.2 g/L sodium bicarbonate-2- ¥ o] =&}¢t
3 0.22 pm filter(Millipore, USA)2 o 3l AlL-3}c) o]
gl S 7120 sto] AoAds uigeS 04% BSA, 10
[U/ml PMSG, 10 IU/ml hCG, 1 pg/ml estradiol-17 8, 10%(v/v)
A FE A (porcine follicular fluid, pFF)& & 7}ete] ALE3}
Aqom F4E wjgdS 04% BSAE H7HsH TCM-199-& A
EatAth ARt A 022 pm filter 2 o 73he] 12417} 39
C, 5% CO, w710 HEE fratych ALEH HA <
GEAL | ml FAE oA Y
tubeol] ¥ 12,000 rpm, 158 EoF ARG & A= &
OAl st ddEe] & 92 454 022 4m
filter2 o #3ted ~207Co| H#ste] A}

o
ol
o

2. CRIQE LM SRR O1F X2
vl )£ Propofol, Thiopental sodium< 0.85%(w/v) saline
0w ASHAT. 7 HHAY AP AEE FEE
Propofol-& O(control), 0.45 pg/ml, 2.3 pg/ml, 4.5 ug/ml, Thio-
pental sodium-> O(control), 0.2 pg/ml, 1 pg/ml, 5 pg/mle] =
2 A¥3c} Propofol stock 0.45 mg/mlS TCM-199 7] &
wj okl o]l ZHz} 0.45 pg/ml, 2.3 pg/ml, 4.5 pg/mlo] HEE 3)
A A1 7] 31, Thiopental sodium stock 0.5 mg/ml-& TCM-199 7] &
B kAol 24tk 0.2 pg/ml, 1 pg/ml, 5 pg/mlo] Hx5 3|44
7tk wholo] Sojzt ujegele] ¥AE &7 ¥ 7 FEo
108, 60%, 4841702 =2 AIZT H13iotel 1 AI7) Y
TCM-199 713 wj oFel o A1 103] o] A2 3 & A5 w)
of Yol FUT. 48A7 xZ AT AP T
o

-

o
O

Py

4 X2 Rl N
E o 12

SN

2

iy

o
"

o

i

bl

_o|£

& 41 L

=
D

ol
-
£
o,

=
==



Dev. Reprod. Vol. 6, No. 1 (2002)

3. S| Y A Uz

2 A3 AHEE daE A A E5HA g5
o} 0.85% A4 F4(37C)el 100 pg/ml pen1c1111n G} 100
pg/ml streptomycin sulfate S A 7bste] A&d WAE HA 3
o dELE usigith YA s Ao AT E A A
3 3 e} A E EFA(oocyte-cumulus complexes,
0CCO)E AT, tAsh GFAE ZGAE 3~43) 43
% wh3o0) Sof g WAolA 717} 108, 6032, 48
T Ed eET F G GALR $A 39T, 5% CO,
F7NNA 48AIT F AAEE FEAATE A Y&l
¥ 22 0.1% hyaluronidaseE o] &8l WA XS
AASL AFA FFE FUsAth

ol FFA ) AMHEE WA= A Al A E|(Artifical Insem-
ination Center)ol] M A}S 5= £H 20 Hall.g 4010 0 2 A
#8 T 54 A(VMD-Mulberry [, Germany)3+ Q- AL 13
AL 37CE FAB 1A ool A3d= b
A9k A8z utd A= o) FA g 23 34
(D3 B EFHE WA, 23 AT 49 2
miS 25812} 90% percolt &} &5 E2 5 1,200 rpmol] 4]
1087F dAlZgstidnt A9 ZA49E5 1 mle 04% BSA
£ H7HE TCM-199 v o 2 2 £33 £ 39T, 5% CO;
Hi F7IoN A TAIZE et swimupe A7 § A5 AAE 3
3t 10 mM caffeine sodium benzoate’} A 7}¥ TCM-199
A 158 =9 FAEY S A7 HAHI ~5x10° sperms
ml)E Asd e SN

do
1
i
FL
e

2l
=y
S

28 # AL “a”‘é*%°| At

)
2
o

oxl
i
e,
=
9,
i3
ox
it
o
of
ofL
e
=)
S
[‘[F
>~}L
o
H'l
=5
o
_O‘L,
bt
£

rE o BN = 4y omn opo

°

do

1z

o

rJ

it

we o
o
jo d
PO
i
al
21_1’
_O'L

Effects of Propofol and Thiopental Sodium on Porcine Oocytes 19

Propofol 0.45 ug/ml, 2.3 ug/ml, 4.5 pg/mle] =%
108, 6027 L&A HAGRY J2EL 108 =28
9] 7%, 045 pg/ml 0)/¢e] Frol A thzFol vl A
Eo] Zaste AFgo] e 0ET mEH FA 4
045 pgml 0)4e] FrollM FEIF FolASE &
Z7¥sHE S Y tHFig. 1A). 3 E-2 Propofolo] 1087}
23 WA A 045 pg/mlo| A thZ22 3 2o 7} §1910.
W23 pgml FEOIATE 45 pg/mle] AErd o]2H
FHEC] A Fasirh 60F k& §
EF W £350] #2HArHFig. 1B)-

Thiopental sodium 0.2 pg/ml, 1 gg/ml, 5pg/m 9 FEoA
1087 228 9 02 pg/ml 0139 SRl FE7} ¥

=

507
l pr—
A0 = 60 min

307

rate (%)

201

Maturation

0 048 23 45
Propofol concentration (usinf)

z
3

8

rate (%)

&

* mm 10min
60 min

*

8

<)

Fertilization

1

o

OJ
Q 045 23 45
Propofol concentration (#/mé)

Fig. 1. Maturation(A) and fertilization(B) rates of porcine oocytes
exposed for 10 and 60 min to the medium containing Propofol.
Porcine oocytes were cultured for 48h after exposure to 0.45, 2.3, 4.5
wg/ml of Propofol and then fertilized. Relative levels of each groups
were calculated as % of control value. Experiments were repeated 10
times and individual values are represented as the mean®S.D.(*,
P<0.05).
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Fig. 2. Maturation(A) and fertilization(B) rates of porcine oocytes
exposed for 10 and 60 min to the medium containing Thiopental
sodium. Porcine oocytes were cultured for 48h after exposure to 0.2,
1, 5 pg/ml of Thiopental sodium and then fertilized. Relative levels
of each groups were calculated as % of control value. Experiments
were repeated 10 times and individual values are represented as the
mean£S.D.(*, P<0.05).
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Fig. 3. Parthenogenetic activation of porcine oocytes exposed for 48
hours to medium containing Propofol(4.5 pg/mi) or Thiopental so-
dium(5 pg/ml). Porcine oocytes were cultured for 48h after exposure
to 4.5 pg/ml of Propofol or 5 pg/ml of Thiopental sodium. Relative
levels of each groups were calculated as % of control value.
Experiments were repeated 10 times and individual values are
represented as the mean=S.D.(*, P<0.05).
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Fig. 4. Development rates of porcine embryos exposed for 10 min
(A) and 60 min(B) to the medium containing 0, 0.45 pg/ml, 4.5
pg/ml of Propofol. Porcine embryos were cultured for up to 3 days
after exposing to 045 ug/ml and 45 xg/ml of Propofol. Relative
levels of each groups were calculated as % of control value.
Experiments were repeated 10 times and individual values are
represented as the mean=S.D.(*, P<0.05).
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Fig. 5. Development rates of porcine embryos exposed for 10
min(A) and 60 min(B) to the medium containing 0, 0.2 xg/ml, 5
pg/ml of Thiopental sodium. Porcine embryos were cultured for up
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