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SUMMARY

Normal maturation of the mammalian oocytes is prerequisite for the fertilization and the early
embryonic development. We have been tested the effects of purine and its de novo synthetic in-
hibitor, azaserine{Aza) on the maturation of germinal vesicle(GV) and germinal vesicle break-
down(GVBD) mouse oocytes. Denude-immature oocytes were cultivated in the media containing
adenosine, guanosine, and /or azaserine, and checked the maturation stage by monitoring the
prominent morphological changes. In GV stage oocytes, GV was arrested temporarily by the
adenosine(1.0%) and protractedly by the guanosine(65.9%, P<0.001). The regression was incr-
eased significantly at the adenosine(90%, P<0.001) but decreased at the guanosine(1.6%, P <0.
05). Inhibiting the de novo synthesis of purine, nuclear maturation rate was increase(90.4% : 96.
7%), but GV arrest was significantly increased by cotreatment with guanosine(P<0.001). Polar
body extraction significantly was increased at the Aza(P<0.05), but not in others. In GVBD
oocytes, adenosine itself did not affect GVBD arrest. Guanosine, on the other hand, elevated
GVBD arrest rate(P<0.001), but co-treated with Aza, decreased GVBD arrest(P<0.001). Aza
increased GVBD arrest rate(20,2%, P<0.05) compared with control, From those results, we
know that guanosine shows more prominent effect on the inhibition of nuclear maturation at the
GV stage, and of the 1st polar body extrusion at the GVBD stage. Adenosine showed the cyto-
plasmic toxicity at GV stage oocyte, Our data speculate that cytoplasmic cAMP level is
auto-regulated by endogenous adenylate cyclase while GVBD is inhibited by guanosine, since pu-
rine toxicity is not observed in the GVBD stage. And it is showed that purine metabolism is con-
cerned with nuclear maturation, that the amounts of purine metabolism is not even during the
oocyte maturation.
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A Bt (Masuist Clarke, 1979). £3 ¥z 5L
AA2xAZTFTERY 93 A FH2 HE
Hal ol Yz FAEe WH3HRacowskyst
McGaughey, 1982), G- /FIAES 75 &

A2 o] ¥W3l(Kishimoto %, 1982; Vanderhyden-

7} Armstrong, 1989) 5 ¥ #7438 alEq 9
& Jae wren), FFEA(EE ASEE) JAE"
2 cyclic adenosine 3',5-monophosphate(cA-
MP, Cho &, 1974; Schultz %, 1983; Downs 3,
1989), hypoxancine(Dienhart ¥, 1997) 5o} ¢
A Stk SR EREL A5EH78%102 WalH
I AN FEEEG ZH % Fodstn] (Miake-Lyed} Kir-
schner, 1985; Dunphy 5, 1988), 2143} whg-2 &
#x]o] &4do] 2H A Dorse 5, 1983; Meijer F,

1986).
cAMP, adenosine triphosphate(ATP), c¢G-

MP, guanosine triphosphate(GTP) 2] AFtjAlE
Al adenosine® guanosined A E Ao ATP,
cAMP, ¢GMP¢| 33} #ygAHo=z AP Yot

(Glass ¢ Moor, Jr, 1979; Brennan %, 1983; Té-
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g3 A A ¢l azaserine (Aza)& A sHS w &
SR FAEE Wl A5 (GVBD) 7t =
o] &42A 94k (Downsst Eppig, 1985).
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weeks old)ell 51U pregnance mares’ serum gon-
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Wbl e 10% fetal calf serum(FCS, GIB-
CO BRL, USA)% #3 BWW(Biggers &, 19
71)E 71BujgN o g 4u 37¢, 5% CO,;, 5% &
7], 100% 55 #Ashs ddridA =3t
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Azt wef, d f F 0ARHGY, 487 1), 94
ZH(breakdown; GVBD, A& 2)°l z}zt X231
v}, 3stEF9 FE= adenosine®} guanosines
750pME 31t 38 Azad] F% zfolol 2§ 3
S gotrr| A 0.1, 5, 10, 20LM= He]FA L,
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Table 1. Concentration of adenosine, guanosine
and/or purine de novo synthetic in-
hibitor, azaserine(Aza)

Chemicals treated

) i Concentration (M)
in culture media

Adenosine (A) 750
Guanosine (G) 750
Azaserine (Aza) 20

Aor G+Aza 750 A or G120 Aza

OGV DOMat. MDeg

Rate (%)

Control C.1uM 5uM 10uM 20uM
Concentration

Fig. 1. Effects of azaserine on the maturation
(nuclear) of the immature mouse ooc-
ytes.

*: P<0.05, ** : P<0.001 versus control
# : P<0.05 versus 5 uM

Table 2. Dosage effects of azaserine(Aza) on in
vitro maturation and polar body(PB)
extrusion of the mouse GV oocytes

Treat- No. of No. of oocytes (%)

ment oocytes GV GVBD PB Deg.

Control 108 1 20 82 5
(0.9) (18.5) (75.9) (4.6)

0.1 73 2 14 55 2
27y (19.2) (75.3) (2.7

5 81 7™ 19 51 4
(8.6) (23.5) (63.0) (4.9

10 87 5 11 67 4
(6.7) (12.6) (77.0) (4.6)

20 92 2 6* 83+ 1

21 (6.5 (90.2) (1L.0)

*: P<0.05, =: P<0.001 : versus control ; #: P<0.05
c versus 0.1, 5and 10 uM
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A7t hzaH FARIE T 2v AE =4 (tox-
icity) & Bo H3p} {284 24 (P<0.001) vHe}
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ofdE H|&o] 65.9%=2 FosiA ged (P<O.
001), ARz wubgagol F31A(24.3%,
P<0.001) @oicH(Fig. 2). 2y adenosine™ &
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& 96.7%% oA AnE A 2o AYE BA
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B ojgl sharAEc} webA] guanosine©] aden-
osine Bv} &iu} B3 {5k -] f BASI USE
FA& 4 9lvth. @3 purine?] E44o] guanosine %
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AREol o1&k AQYS & = rh
ok 3] o]F A 153 W& Table 3049 2
o] ujjoflol uie} chofetAl velkth dwiHoR &
Ass dut Bz w1 ey GV o|F vl
w2 )27l ¥lell adenosine, guanosine, guan-
osine+Azaol A #-2l8HA| Attt oleidt Aake
CGVRARE Al A 7Rl ReR
adenosine®] Z-¢ol UoiAE HHAFOR AT H
3g9] F7F, b2 AelFol A= guanosinee| F o
2 GVBDZ} g€ 7ol 719lshe A eg Atadd
W Aza® A2 SHE e R (79.6%) o w8
A wEgol FoIstA F7H90. 2%, P<0.05) &
o}, 281} adenosineo| v} guanosineS o] FHr}sl
o wje A9 FolstAP<0.05) #asteh(T-
able 3). watr vlAd<s il purinee] Ag-dol 3
% 28 AAse 3 Ao e RO A}
g9t}
ojAre]l Ao\ A in vitroLt in vivoll ) cAMPS} 1
=4}, 18] purine §°l #FFEE FA &

Q
ar-ai-
Zx= 2Aolgte Bir(Miller®t Behrman, 1986) 2

aGv OMat BDeg

#*
@

Rate (%)

Control A G Aza A+Aza G+ Aza
Treatment

Fig. 2. Effects of adenosine (A). Guanosine (G)
and azaserine (Aza) on the maturation
of the immature mouse oocytes.

* . P<0.001 versus control
#10.05 versus A+Aza
@ : P<0.001 verssu A, G, G+Aza

Table 3. Effects of adenosien(A), guanosine(G),
and azaserine(Aza) on maturation and
polar body(PB) extrusion of GV intact
oocytes

Treat- No. of No. of cocytes (%)

ment oocytes GV GVBD PB Deg.

Control 455 4 49 362 40
(0.9 (10.8) (79.6) ( 8.8)
A 101 1 8 1™ g1=ee

(1.0) (79 (10) (90.1)
G 123 81* 17 23 o=
(65.9) (13.8) (18.7) ( 1.8)

Aza 92 2 6 83* 1*
(2.1) (6.5 (90.2) (1.0)
A+Aza 99 9= 8 78 4

(9.1) (81) (78.8) (4.0)
G+Aza 99 42 4 4G 4
(42.4) ( 4.0) (49.5) (4.00

* **: P<0.05 P<0.001 versus control ; ##: P<(,
001 versus G and Aza ; ©©: P<0.001 versus G, Aza,
A+Aza and G+ Aza.

AN 4= AUt

Staigmiller®} Moor(1984) 12|31 Vanderhyden
¥ Armstong(1989)& 3}t B-A& B3 & o)
Aol Mz daol M2 NES =qlsiged A%
23 MPF, purine A, 23} A3 18 T pro-



tein kinase®} @A A (Miake-Ley 5, 1983;
Downs$} Eppig, 1987: Baitinger %, 1990) 59 4
o g o]Fojxn, s BAo] AxAN F FA=
o]t}(Yamamoto, 1985). o] & AF 27} Gaut-
ier (1987)°] 1% Fgstd & o) RS LH
o|u} protein kinasese] B4 ®isl2 MEd 458
Frdga Al 183 dp-dat 28 Je
7t ol Gt NEE A A e B A dof
A EA7ER] A A1E RS0 B]5=0] adenosine LT
guanosine®] ¢z} g Fale] A wolsd A ARg-
HE AL 2 4 9= )= Urner 5 (1983) 7
Salustri % (1988) ] B¢} mb3rbA = FA 243 3
22 adenylate cyclase®] AL 7 ¢
cAMP9| 58 2ET F U&& vepdot. wEpad
IMP9] A&7 guanosine¥ adenosine 2}
NEE AAG AF 9] v s dAe] A&5S ZH3e
71Ze 2 g3l o= Akt

3. 8jo} 23] o) xle] H=oll njile S

AYT 25 S A oA d=t BHE = 4
9] mX] = adenosine, guanosine 121 Aza®| &3}
£ B3ttt Guanosined 39t H-jol| A Al 134
EA7R 0] FA7t FolstA Frtste A 154 %
o] #23Al(P<0.001) #A3tA.orm Aza® A
28 FofstA AAIEEH(P<0.001). Adenosine
ol Qg x| PUL Azast go] A
198 74-%oll= 23]8 Azadl B3] FlstA(P<L
.001) S718kdc}. $HH Aza¢} guanosineS ol
2§t A9olE guanosineel] Hla) f-2o)EHA (P <0,
001) A W&ol 571319 Table 4).
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Table 4. Efects of adenosien(A), guanosine(G),
and azaserine(Aza) on polar body ex-
trusion of GVBD oocytes

Treat- No. of No, of oocytes (%)

ment oocytes GVBD PB Deg

Control 451 49 362 40
(10.6)  (80.3) ( 8.9)

A 95 15 76 4
(15.8)  (80.0) ( 4.2)

G 36 24" St 4
(27.9)  (67.4) (47)

Aza 99 20* 67 12+
(20.2) (6770 (12.1)

A+Aza 96 14 80 2
(14.6)  (83.3) (2.1)

G+Aza 96 13 80 3

(135) (8330 (31

*: P<0.05 *: P<0.001 versus control ; #¥: P<0.05
versus G+Aza, © : P<0.05 versus A+Aza and
G+Aza: * : P<0.05 : versus A, A+Aza and
G+Aza

o8 @ olt}, whek purine®] A@Alo]l A Aol
93] A =M, salvage pathwaydl] &JEZ<Ql Ao
AE s 3oz Algdd Hd 17 28 aden-
osined AlE 548 HolA] gon A HaF A
o8 Alg"ErTh 3 guanosine® E 3k glojA
folstz] gbe Zo2 ®ol purine AL Aut B
Al7lelE gtk 3E & 5 Sloh

iAol mel e AL A1 ol 24
o] #3}H (Clarkes} Masui, 1986; Luttmer$}t
Longo, 1988; Howlett9} Bolton, 1985: Howlett,
1986), MPF, cAMP, cGMP, protein kinase 5]
A& o] AaradAl(Haneji®t Koide, 1989) 9
MEF7]e) ulg} teksta 71422 vepdth(Ric-
hter®} McGaughey, 1981; Howlett, 1986; Rob-
erge %, 1990). Table 33} 49] Zah= Wxrle] 444
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