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= Abstract=

The influence of hypoxanthine and ovarian steroids on the meiotic maturation process of
mouse oocytes was investigated for the qualified application of culture medium in in vitro fertili-
zation(IVF). Mouse oocytes were cultured in hypoxanthine and various ovarian steroids(proges-
terone, estradiol-178 and testosterone) and their effects on the ococyte maturation had been
observed. When mouse oocytes were cultured in the various concentration(1-4mM) of
hypoxanthine, meiotic maturation of cumulus cell-enclosed oocytes was inhibited by presence
itself, which was a dose—-dependent effect in meiotic arrest of mouse oocytes. The presence of
progesterone, estradiol-17f and testosterone have made the mouse oocyte mature properly.
Meanwhile maturation of cumulus cell-enclosed oocyte was severely inhibited by 3 hours-
culture in the media of progesterone supplemented with hypoxanthine. However the continuous
presence lasting 24 hours of progesterone even supplemented with hypoxanthine had got rid of
the inhibition of oocytes maturation. Not only estradiol-174 supplemented with hypoxanthine but
also testosterone supplemented with hypoxanthine exert the severe inhibition of the maturation
of cumulus cell-enclosed oocytes for 3-hours culture. However the continuous presence
lasting 24 hours of estradiol-174 and testosterone even supplemented with hypoxanthine had
relieved the inhibition of cocytes maturation.

These results make us suggest that hypoxanthine inhibits the mouse oocyte maturation,
particularly markedly in conjunction with ovarian steroids for short period, which indicated
some sort of the synergistic inhibitory retationship between the ovarian steroids and
hypoxanthine.
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(LH)8] #4302 opa) gagdo] Az,
o 3 A} (follicular oocytes) =  HPA X
(granulosa cells) 2 HE HAH AgFe ¢
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WREY TRFAN WA FrED By

(meiotic division)& Ejo}7]o] Al&F o] A
T A 1 #4842 7] (prophase 1)) EA}7
(diplotene stage) && F X 7|(dictyate stage)
oA A AA o] AT} Agvlel e

FA E(cumulus cells)o] &3] E8%o 3o
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complex)& 22t} ¢A(oocyte) 9} FFAXE
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dam et al., 1976; Anderson et al., 1976; Gilula
et al, 1978) F AL E Ajojo] L EAgo]
(A% 1,000 ol3h) 534F & oo (Flegg
~Newton et al., 1979)¢] gap junctiong& 53|
GRAE dFAEE 2E AAd BeFd 9%
2d& FF¥Evi(Anderson et al, 1976;
Gilula et al,, 1978; Heller et al., 1981). #j&
(ovulation) Z Ao V¥A-UF EgAY E
213 474 (ionic coupling) o] 3 5 o] (Odor et
al., 1960; Dekel et al., 1979) S A EA}o]9]
gap junction® FIH 3 GEA G WA A}o)
of A%l FAHAE Aoz ¢HA UG
(Gilula et al, 1978). B9 dx& SAxy]
(germinal vesicle breakdown, GVBD)7} o}
v R de] AEe A 154 (the first
polar body) & 431 A 274FEFE F7)
A Age] HEY EFEEY RS 23
FA A GTAER FE A" cAMPI
gap junctiong E3 dAE Hgo| o L4
LS dAS L dFAEI BAS dody
o] 49 FFo) BAANA #FFEAC AN
293 FEsE gA4Ex Y (Cho et al,
1974; Dekel et al.,, 1978; Eppig et al., 1979;
Eppig et al,,1992; Eppig et al, 1981; Schultz
et al, 1983). TsafririZ(Tsafri et al.,, 1974;
1975; 1979)& #HA o EN(pig follicular
fluid) & Z+Edd AAAE 23 vy B2
2% vl e DownsE(1985)& hypox-
anthineo] =] o Fde] Fo AWML AdGn
st ek

Magussong(1977)-& dibutyryl cyclic ade-
nosine monophosphate (dbc AMP) <} phospho-
diesterase2] A A7} in vitrod] X AHH A
Z:(spontaneous maturation) 2 QAT B
g b ek

=38 Loutradis$(1989)& Ham’s F-10
Ydel T4 AH4E9 U hypoxanthineo]
A% wlol(mouse embryos) & H 9 ¥l ¥ o
2-cell blocke] €¢lo] Ftx R3¢ th Lee
F(1989) 2 &4 9rix 34 AE%ez F
oJgle HT6 wjgdo] B A HEL 71
23 w¥ded Medium 199, Ham's F-10,
MEMel |8} #el5A =& woldg g Rol
€ AL 27483 ol ofulx EF wjga
o] ¢l¥ hypoxanthineo] #je}e] g} o8k
£ uA Aoz =2A%El £3 McGaughey
(1977 &2HZE7 ZRFY dAAES A

s Bt st o9 Riceet McGaughey
(1980)= A 2ol=7} nucleotideot o] %
£8 4 dAY A&E AfFda dd

wes 2 AgLe e A& dE W
e Ay 98oz A Ax#AF hy
poxanthineo] @WAstER 9 59 Yi &H
Bolm s2Eo A& AfARE FE
FEAE FHI}LA AFHUT

Mz ¥ Y
1. A A & (material)

A¥EEe 24 Holg A%EA HAAA
A& ICRA 8 AALRE AE3}Rh

2. SHXLE| % (oocyte collection)

BHYAY ATHFE FXAT)7] A 4-
52% 3 AlFo] PMSG(pregnant mare's
serum gonadotropin, Sigma Co.) 5 UE B
FAE F olE Fo dAE AFHSHh &
A BHe BERE AAsd Jle BAR HF
& nAdsFe N2 FFEeE 4F dAE
AFete] Wigdol & MFFAAN & F &
B ¥ v} (zoom stereomicroscope, Olympus,
model SZH-131)3tolA &3 w2 di
EHe % E HEH dAE 3 U
GAEE GFAES Bojde dA-EF &
PAe B arEyg 4t & HRBE Z
A Bold n Mg o] &3t & HATh

3. WA - BEAe) uie 2 BE (cul
ture and observation)

60 x 15mm(2 well) 2] 18] & ¥} %3 A] (Falco,
3037) 9] Z Wo] WjFAS 2ml ¥ 12-18
A B9 viekrlo] ¥o] B (equilibrium)E
283 Agoh o wgde HFHA dA—
w7 E2FAES FEde 37CY 5% CO7t
2EHe 4713 ¥l %71 (Forma Scientific CO,
model 3187)o 4 3-24A17F Wl Fatgich. Wi
7)17kol At dA-GF EFAE S WFHA
o] & AelZ =Y Ev| (inverted microscope,
Olympus, model IMT-2) s} ol A1 #&3}9th

TE AYE 2 ol wrEsie AYstge
o ¢ ZE¥ student t-testZ2 EAZF 9
g ARHE
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Table 1. Effect of hypoxanthine on the rate of maturation of cumulus cell-enclosed oocytes

Group Total number of cocytes No. of GVBD Percentage GVBD
Control(no hytpoxanthine) 35 34 97
1 mM hypoxanthine 49 43 88
2 mM hypoxanthine 40 34 85
3 mM hypoxanthine 43 18 42
4 mM hypoxanthine 41 14 34

Cumulus cell-enclosed oocytes were cultured in control medium or medium containing
hypoxanthine for 24 hrs. Qocytes were scored for GVBD after removal of cumulus cells.

Table 2. Effect of progesterone on the rate of maturation of cumulus cell-enclosed oocytes

Group Total number of ococytes No. of GVBD Percentage GVBD
Control(no progesterone) 34 34 100
2 pg/ml progesterone 43 43 100
3 pg/ml progesterone 38 32 84
4 pg/ml progesterone 28 16 57
5 pg/ml progesterone 28 12 43

Cumulus cell-enclosed oocytes were cultured for 3 hrs in control medium or fluid medium con-
taining progesterone. Qocytes were scored for GVBD after removed of cumulus cells.
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Fig. 1. Effect of hipoxanthine on the rate of
maturation of cumulus cell-enclosed oocytes
after 24 hrs incubation.

4. Hf 2fof (media)

Z MgdE Az U 4% FTHSE
AMgEtdTh. R diddegze Y HT6
uj < (NaCl 5.805g/1, KCl 0.106¢g/1, CaCl,
2H,0 0.262g/], MgCl, « 6H,0 0.096 g/1, MgSO
« TH,0 0.175g/]l, NaHCO; 1.050g/1, Na,HPO,
0.051g/l, NA-pyrurate 0.051g/l, Na-lactate
4.3ml/l, Glucose 1.0g/l, Penicillin 0.06g/],
Streptomycin 0.05g/1, Hepes 2.979g/1, Phenol
red 0.005g/1) (Lee et al., 1989)& A}-&3}49 31
o 7] o] FBS(Gibco Co.) & 10% E F 78t
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Fig. 2. Effect of progesterone on the rate of
maturation of cumulus cell-enclosed oocytes
after 3 hrs culture.

Control  24/ml

ajj ok ¥ 2] osmolarity = 280-300 millicsmol/kg e
2, pHe 7.2-74(Corning 120) & 2 A 35 ¢}

2E gdE ALE37]3 membrane filter
paper(Gelman Co. pore size 0.22 yum) & £ 3} 4]
#H  d#Fslgk  Progesterone(Sigma Co.),
estradiol-178 (Sigma Co.), testosterone(Sigma
Co.), hypoxanthine(Sigma Co.) & 7|2 wj 44
o 2pg/ml-5pg/mle] 2t 2¥Fx HYZ A
7hske] Abg-sHE o

Progesterone, estradiol-178, testosterone-2
HA 95% ethanololl X =l F Zt Tx¥=
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Table 3. Effect of progesterone on the rate of maturation of cumulus cell-enclosed oocytes

Group Total number of oocytes No. of GVBD Percentage GVBD
Control(no progesterone) 34 34 100
2 pg/ml progesterone 32 32 100
3 pg/ml progesterone 36 36 100
4 pg/ml progesterone 42 41 98
5 pug/ml progesterone 40 39 98

_Cumulus cell-enclosed oocytes were cultured for 24 hrs in control medium or fluid medium con-
talning progesterone. Qocytes were scored for GVBD after removed of cumulus cells.

Table 4. Effect of pMogesterone + 2mM hypoxanthine on the rate of maturation of cumulus cell-

enclosed cocytes

Group

Control{no progesterone, no hypoxanthine)

3 pg/ml progesterone + 2mM hypoxanthine
4 pg/ml progesterone + 2mM hypoxanthine
5 pg/ml progesterone + 2mM hypoxanthine

Total number No. of Percentage
of oocytes GVBD GVBD
23 22 96
39 15 39
47 10 21
30 1 3

Cumulus cell-enclosed oocytes were culutred for 3 hrs in control medium or fluid medium con-
taining progesterone (3-5 ug/ml)plus 2 mM hypoxanthine.
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Fig. 3. Effect of progesterone on the rate of

maturation of cumulus cell-enclosed ococytes
after 24 hrs culture.

widlof Hr1el 3, hypoxanthine® 05 N
HClol A %< & vjgdo] Hststsict.

2

dAe) Hgel e QAFEE FRenA
23 (control medium) ¥ & F5 59 hypo
xanthine(l mM-4 mM)& 233 v gH oA
W7 EAE v Fste] Bt
2447 B¢ M F 3R 4458 2A
& AT IR AEEE gERToA 97%9
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Fig. 4. Effect of progesterone + 2 mM
hypoxanthine on the rate of maturation of

cumulus oophorus-enclosed oocyte after 3 hrs
(WD or 24 hrs(%)) culture.

A4S HP o™ hypoxanthine Wiy of
A% hypoxanthine®] ®E7F Toldo ot
Agge AHfE 292 3mMA 4mMoA =
34% GVBDS dAAd4E HATHE 1, 1€
1). o)2A uj<kAel hypoxanthine& 3t
9] A AAE 1 RrE ST vy
3 TH(p<0.01).

Wate] A< progesterone®l ©X= &
& ABE] fHEke de] BaEol GVBDr

ol F e FA ALY A% FaTH
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Table 5. Effect of progesterone + 2mM hypoxanthine on the rate of maturation of cumulus cell-
enclosed oocytes

Total number No. of Percentage
Group of oocytes GVBD GVBD
Control(no progesterone, no hypoxanthine) 18 18 100
3 pg/ml progesterone + 2mM hypoxanthine 19 10 53
4 pg/ml progesterone + 2mM hypoxanthine 20 10 50
5 pg/ml progesterone + 2mM hypoxanthine 21 11 52

Cumulus cell-enclosed oocytes were cultured for 24 hrs in control medium or fluid medium con-
taining progesterone (3-5 ug/ml)plus 2 mM hypoxanthine.

Table 6. Effect of various steroids on the rate of maturation of cumulus cell-enclosed oocytes

Total number No. of Percentage
Group of oocytes GVBD GVBD
Control 30 30 100
Estradiol-174 30 30 100
Testosterone 34 34 100

Cumulus cell-enclosed oocytes were cultured in control medium or fluid medium containing 2 pg/
ml of estradiol-17 4 or testosterone for 3 hrs.

Table 7. Effect of various steroids and 2 mM hypoxanthine on the rate of cumulus cell-enclosed
oocytes.

Grou Total number No. of Percentage
P of oocytes GVBD GVBD
Control 30 30 100
Estradiol-178 + 2mM hypoxanthine 34 20 60
Testosterone + 2mM hypoxanthine 37 28 76

Cumulus cell-enclosed oocytes were cultured for 3 hrs in control medium or fluid medium
containing 2 mM hypoxanthine plus 2 ug/ml of estradiol-17 B or testosterone.

progesterone?] T FLA PFR-dF B 247 Fo WA - EFAE progeste-

A wj %3t B 9tth Progesteroneo] Q&
HzZAMe A7 100% A&HFEey 2p
g/ml progesteroneo]| ] & 100%, 3 ug/ml pro-
gesteroned| A= 84%¢] YRALL mATh
89 4dpg/mld e 57%, 5pg/mldlAE
3% FAEEE BS 4pg/mlet 5pug/mi
progesteroned]| 4] 3A]7t ok WS wWFE
Holls dAe] A&e] dF A=A HP<O.
01 (¥ 2, 19 2).

T3 progesteroned ZH FZoA 24A7H
L dA-G T EFAE wiFP Ly dAY
A 4-& & progesteroneo] g HRITIAAME
100% 9] A7 A&3tHom 2 ug/mist 3ug
/ml progesterones] A& 100% 9 A%E B4
I, 4pug/mle} 5 pug/ml progesteroned] A+ 98
% FAAEGE Ho ZE AYIFAA EAT)
5 Hp<0.01) (& 3, 23 3). ]2 R0}

roneol| A| Wl FTujol s FAR S A& AN
oA EgdE AR #HAFHUT. ol H|F
PR -3 EFAE progesterone® 2mM
hypoxanthine B %kelo] A 3A7F F ¢k 8 g3t
o BYe o dRTAAE 6% dAES
& B9 wrdHo] 3pg/ml, 4pg/ml, 5pg/ml
progesteroneo| A &= 2zt 39%, 21%, 3%<
A< BATHp<0.01)(E 4). o2 Ko}
3A17F B¢ W mE AFFAHE A
Heg dAS Afdde Aoz YT &
3+ 24X 7F E<QF progesterone® 2mM hypox-
anthine ¥jFAo A dFA—FF EFAZ
st Wztel H4g FAEA Bith dx
TAME 100%S FAEES AL 3/
ml, 4pg/ml, 5pug/ml progesteroneo] 2mM
hypoxanthineZ A7}& s gAd M= Z7] 53
%, 50%, 52% <] dAYEE B RE L4F

-195-



Table 8. Effect of various steroids and 3 mM hypoxanthine on the rate of cumulus cell-enclosed

oocytes

Grou Total number No. of Percentage
P of ococytes GVBD GVBD

Control 30 30 100

Estradiol-17§ + 3mM hypoxanthine 28 0 0

Testosterone + 3 mM hypoxanthine 38 26 66

Cumulus cell-enclosed oocytes were cultured for 3 hrs in control medium or medium containing
3 mM hypoxanthine plus 2 ug/ml of estradiol-17 § or testosterone,
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Fig. 5. Cumulus cell-enclosed oocytes were
cultured for 3 hrs control medium or medium
containing hypoxanthine 2 mM(Z}) and 3 mM
(WD) plus 2 ug/ml of estradiol-17 8 or testosterone.

oA dAY Aol AdHe Aoy Ue
W (p<0.01) (X 5).

3pug/ml, 4ug/ml, 5ug/ml progesteroned]
2mM hypoxanthineg& 37}t WG HoA 34
t e AT 2447 Bt WUT AL Y
AP E W R vE 28 AR
Wxbel Asgo]l WAE A Hol UEyon
24N ERF dA—GF EYAE vGY o
de dRe] A& At dF Ed¥e o
vebste.

ol ZANE RoMFE 4,5 1Y 4) hypox-
anthine& progesteroned Ab52t4<L o] Fu,
o] yeRE&E Fd vy Ao AgHe
Ao g Ag=EYUd.

W25 estradiol-17§ (2 ug/ml) 2} testoster-
one(2 ug/mlyoll Al 3AIZF B¢t Wi 54S W
estradiol-1782} testosteroneo]A] =% 100%
2 dA7} A&t H(E 6).

Estradiol-178(2 ug/m}) $} testosterone(2 ug/
ml)€ Z}7] 2mM hypoxanthine Wi g oA 3
AZE Bt dA -G F BEAE w Yt ®
9% th. Estradiol-17 8¢} 2mM hypoxanthine dj

100 P
w-
&0 1
0 7
20 7
oz
. =

P E T

Fig. 6. Cumulus cell-enclosed oocytes were
cultured for 3 hrs(lll) or 24 hrs(Z}) in med:-
um containing various steroids plus 2 mM
hypoxanthine, progesterone, estradiol-175,
testosterone.

FRANN G~ BFAE NIFsAE 9
d= dAe AEge] 60%E txFe 100
%o vl3] dAte] H&go] AHuAMH YER
I(p<0.01) testosterone® 2mM hypo-xan-
thine ¥jFHolr 3A7F F dA-dF =2
FAe g g dols A dzxde
100%) ®lisl 76% 2 Pt F&Eo] A
5o}l VeI THP<0.01)(FE 7).
Estradiol-178¢} testosteroneo} 24z} 3mM
hypoxanthineg #7135 s gHdeA v Yo
B9} Estradiol-1749F 3mM hypoxanthine
iFReol A ik FHE wellv WY A&
o] &d AA ST testoterone® 3mM hypo-
xanthineo| A Y- BFAE A F
St Wi S E wols 69% 2 WA A&ol
AEH o] e (p<0.01)(F8). ol XHH
estradiol -17 9} testosterone < ZZ+ 2mM
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Table 9. Effect of various stercids and 2mM hypoxanthine on the rate of maturation of cumulus

cell-enclosed oocytes

Group Incubation Total number No. of Percentage
hrs of oocytes GVBD GVBO

Control 3 34 34 100
Control 24 30 30 100
Progesterone +

2 mM hypoxanthine 3 39 15 39
Progestercne +

2 mM hypoxanthine 24 38 20 53
Estradiol-178 +

2 mM hypoxanthine 3 63 38 60
Estradiol-178 +

2 mM hypoxanthine 24 30 24 80
Testosterone +

2 mM hypoxanthine 3 37 28 76
Testosterone +

2 mM hypoxanthine 24 36 32 89

Cumulus cell-enclosed oocytes were cultured for 3 hrs or 24 hrs in control medium or medium
containing 2 mM hypoxanthine plus 3 pg/ml progesterone, 2 pg/ml of estradiol-174 or testosterone.

hypoxanthine, 3mM hypoxanthino] #7}& )
GAo A B3t L& Pl HE&ee i
2ate] Bk W QR ¥E RE 2P
AA el Fd&go] A EHo UElgod
(2% 5) oj5 AFE HoHE 6,7, 8, 1Y
5) hypoxanthine® estradiol-17 #9} testoster-
onedt = F452EE olFo YAl H&g o
Adte Aoz Ve

At whet dAd g miXe e B
7198 2 ¢4 2HZol=g 2mM hypox-
anthine slo¥FAo)| A 24417 G -3 =23
AE wdste] BJHE 9, I3 6). HA
progesterone(3 ug/ml) % hypoxanthine 2 mM
Wi gAel A 24X F W YINI S doe
3N T wiFHIE W(39%) Rt dAe
A&&ol 28 ¥ TH(53%)(p<0.01).

Estradiol-178(2 pg/ml)®+ 2 mM hypox-
anthine ¥j koA 2443k F<t viksl g &
ol =(80%) 3A7E B YL o B
tH60%) Ao Hd&gol Fg wolA dA
o A& A7t 45 e RoE veigg
(p<0.01). T3} testosterone(2 u#g/ml) 7 2mM
hypoxanthine W} F<HolA] Y-+ E§HA)
o] WFe 3N T MUY I L W RI(76
%) 24A)ZF v oA FAe] &gl 2F
EorH TH89%) (p<0.01).

olgel ARy Hol A AHZo|Ze}
hypoxanthin ®] %o A WaR—dt BFAE
Wit AL AN G o] JA
HAohrt 24A 7] Ak A5AA 7 AR
ZgdE Ao g Yeygth

o &

VA E (cumulus cells) & WG oocyte) B
041 9FE AXEY FE(population) o
2 A in vivod} in vitrod| A E2EY AFOE
v & (ovulation) o] Lojge] we 2 Fxo
EAo] ZEFHoz Wasd. dyAxe 7t
Z dA3% EFL wdFr] <A (postovula-
tory stage)d|A A EE A}olol] hyaluronidase
o Wz HAgAe EAo|th. HAEAHY
A drAEe FwdA RE Fdd
(zone pellucida)7tz] A71A =Ho EAd A
o} AEZ junctions] &S] dojuA H
ok, 2822 junctiong 53 A8 &2 (inhibi-
tory substances)£¢} & Eo] FdHo] fH
W= FA 7] (dictyate stage) = RE A 2%
7] (metaphase II)7}#] 34 % (nuclear matura-
tion) S Yo7A Ho dR-dF EIA
(oocytecumulus complex) oAl Gal A& A
Azl AL I AFXAET gAH LR
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AZEE gap junctiong B3 HEEHW g%
AU X AT o3 BEuigojAE Z24
ol a3 GFAEE 28 APR &
F(up-take) &} THH AU F5ol 93 AW
2 34 HAR g3A AgHA yEhd
TH(Tsafriri et al., 1982; Eppig et al., 1985).

Tsafririg-& #HA o X9 (porcine follicular
fluid, PFF)& meiosis®] regulator24# o3
gRom &u, G A3 peptider} o £
el active substance®tl 72 & A % th(Dekel
et al, 1979; Cho et al, 1974; Dekel et al.,
1978). ©]€& X AU HsAle EA= o
HEoA FUAHY T AZA XS HsiAe &
H4d Aoz 7HFFPH(Oder et al, 1960;
Schultz et al., 1983; Tsafriri et al., 1974;
1975).

A o ¥ A (porcine follicular fluid, PFF) &
we BREAE Z Jon olEL prote
asedl| ¥WH§3X] FI etherd] %X EAHE
A ZER dAY Z5EES JAFg a9
i o] E249 activitys cAMPd] o8 =LAl
Z v ® t+(Downs and Eppig, 1984). PFF& &
2158 adenine, uracil®} 7-methylinosine2
EHEd & wx9 thE purined} pyrimi-
dinego]l “etdth. 28yt o|E & purine
=} pyrimidineE 2 PFFOlA] A &4 4o
A 719 e A 2 PFFe g
BEARA A FA4L84F hypoxanthinedl A
0.2 FA "t Magnusson et al., 1977).

Purine®} pyrimidine A4 E Aol M3 Tz
Hgol Had 2RAA Aa e wolv
olE purine® pyrimidined JIEZ M= 2w
HolAAe gout A Z (cumulus cells) o
A dAE A3 ¢REHARNY in vvodl A Z
FEE dA o fA BAZE Aoz B
ot A3 o EA(mouse follicular fluid) <A
Aol dRAEEE AR FL levels?)
hypoxanthine€ X332 v Iazjzz
hypoxanthine& & ExFA)o Fad A4
T4 2409 R #oh

¢ 2mMel B} in vitro) A AFH GRS
H&ESE AfEra 23 Aoz Jehiy
28 22 hypoxanthine® A dzbe] 748
E g9A9 HA-d #PH(Eppig et al,
1985). fAtg A& A EHo] & FTHH
9 Axdd] EAsEAe A%, hypox-
anthined} #¥® Zxpo] A8 o] g

ERF IR 9@ 2T AEAY
Buxs OE gHY BAE] ANIT &
A 7198he 48E Hile Aol F8¥ A
o8 AR ¥ .

B A¥dAe wl¢dH e hypoxanthine
YA $E 948 hypoxanthineo] §1= ¥l
FAR e dFEe YR AdH R i
A4 dod} hypoxanthineo] ®g3ste
Eoo veg s daAA sl A E
velyth. =3 A A% w2 #4471
hypoxanthine®] A28 Tz Wi LHZE
olEo B& ¥x9 A olFoE F USE
woln o] system& WAAEe FAVAL
A7szie] W /4E Aoz FZd W
opef o] hypoxanthineS ¥7}eh AL WzFo
vlmale] Agol A ANE xde], dA
Xy ézo] hypoxathined AHZolE ZT2ESE
Egshe wigdudyE A AHHU
v A e A %ol hypoxanthined} XEE
ol=d] o AdHT IXIP= E AFY Z
e o] Ao oM 2HZoEE Fd
A #Ag3tx R L hypoxanthineo] vz
AFH o2 FA{ste oz Y F da
2ggolel ZEHA AL L v ¥A
g olg ¥ Edo] mjddyd A2 o]
Z2A4% dos AT A5 HE Boly A
Eige §

B 39 AT hypoxanthin® FAtel A
S ARAZ}E EFo|w hypoxanthined Wi
2g2oj=gl FoHE S o)F WY e
& AT & UE ERE ARIAH

2 =

BFE dA—dT By wWFA g hypo-
xanthine® W2 2g|2olmrt YR A4d)
nAE 9%e 2ASY OeH 22 2RE
g

1. Hypoxanthine& X &8 uj gkbol A Wzt
~y BgAE MIFYT 9 hypoxanthine?]
o vt g9 Aggol AGH
pege

2. Progesteroned] 4] WA -4+ BHAE
Wi e W dAe A%e 3A% T
% g e dole 4% A4AE oy 24
Azt ek Fd9e die BE OR7t A&
=
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3. Progesterones 2mM hypoxanthine ¥j %
Hef A 3AZE B GA-GF ERAE 9%
e dolls ZE HITAA HA A4
o] 43 As= i)

4. Estradio-1749} testosterone ulj 9kef of A
WA -UT BRAE NEHEE Aol I
BE A% tH100%).

5. Estradiol-1789} testosteroned} 2 mM hy-
poxanthine g #7135 WS 3A7F For
G~ ERAE A e gels dA
o} Aol dAE YEFETH60-70%).

6. Estradiol® testosterone®] 3 mM hypox-
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