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ABSTRACT

The purpose of the present experiment is to make certain the exsistence of
cAMP phosphodiesterase (PDE) in mouse oocytes and confirm its possible role
on meiotic resumption.

The results showed two types of cAMP in the cocytes with different Mich-
aelis constants (Km) with specific maximum (Vmax); The Km and Vmax of
one of two types of PDE were estimated at 0. 14:-0.01 @M and 0. 4240. 07
fmol cAMP hydrolyzed/oocyte/minute, and the other at 14.5-- 2. 0pM and
2.2-40.5 fmol cAMP hydrolyzed/oocyte/minute.

cAMP hydrolysis by PDE was reversibly inhibited #n vitro by presence of
theophylline or isobutyl-methyl-xanthine (IBMX), which is well known as
an inhibitor of oocyte maturation.

Consequently, it can be assumed that maturation of ococyte is affected by the
high level of intracellular cAMP, and its level is well maintained by presence
of PDE inhibitor, such as theophylline and IBMX.
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adenylate cyclase =14 9] forskoling #}-ga}s= ol ofNHoll A ulj kst 29 g o} ¢
ADetE Aol e x 9l eh(Cho e al., 1974; Magnusson and Hillensjo, 1977; Schultz
et al., 1983b; Sato and Koide, 1984). o]} 7+& AJA 5L ulelo z cAMPr} U=xle] A4
oA Sk B ], W) ghEralo] AN A cAMPE RSl Aehs|olor ¥ 3
ol g}t B 3wt 9l ch(Dekel and Beers, 1978; Schultz et al., 1983a).

A A 2 Schultz % (1983b) 3} Vivarelli 5(1983)-¢ JAu o] cAMPFx & 4% A¥ 7
Tigdeol AAMHE Arld AN cAMPFw st wdobAw, gt PDE A3+ IBMXE
W FEl Akl AR e W dAN S cAMPE R Astrl dojutA] gerta Rt
9o, 3 Bornslaeger 5 (1984)-& A3 WAhfe] cAMP PDE7} &x) 88 <A 34},

o]zt AAA LR Mol WAs} Arid-g AW A cAMPEEsb sholA of
sty o] A cAMP PDE~} o dlrfs 28 &58 4= gl o|ze 7138 AA = &)
of WA cAMP PDES] £AF stz wAgSse) AE AsnA ¥ Aol
oo 3.
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B Al AR FAE Agieh ol da® s P glql modified Krebs Ringer
bicarbonate solution (Biggers, 1971)¢] So] 9l embryological watch glasse] 3 & 3a
2173 ot A P et vhEE AZE HEd dAE AEd Yt MEd dAE 95
s A A5E 945 Yt iR A3 AAA L 1 mM theophylline == 0.1
mM IBMX7} g3 sl 72w ol A Patgiet. qEL2RE A2 dFAZ Sdas
mouth-controlled micropipetteo 2 w229l &9, Wl Zo] &) RS} GFANTE Be |
o 22 dAE F H e (GV)o] FEsly AZe Rol: dAute T ¥ ALy
o9, 53 PDE ¥4 5 4L 34 dA5L %5 (Tris-HCl 40 mM, MgSO, 5mM,
imidazole 4 mM, dithiothreitol 1 mM, CaCl, 0.08mM, pH 7.4)o]A #.& 3 10pl9 o
Holl 100~40071 ) FAHE Wol AREAAA —20°CE PFEA}AT. FLEHH
A AHE 1A ol Patdor] ZE AHL 39 o wrEsg .
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A 10em A3 AN el cAMPo} 5/'-AMPE- 28] 5} o}, 27 & 3= &, pyridine, n-butanol
(77} 22:28:50, H-u])o E3Eo0 & AALsrgeh. A B gFent B AzAA o
A3k Zol 2 AE F, toluene cocktail (toluene 666.6 ml, triton X-100 333.3ml, POPOP
0.3g, PPO 7¢)& 5ml¥ 7}l wlabsA 7] (Packard) & WA 5S4 #4619l oluf &
A & % (counting efficiency) & 37% 4 r}.

3. A ok

A 23 JdatE paraffin oil drop method (Brinster, 1963)o] 2]3] ®) ok&}g ). Petri dish
(35> 10 mm, Falcon Plastic Co.)ol 5ml9] paraffin oil-g- X-3 dish wpute] 100 pld o] w) ok
o) u}-§-& mouth-controlled micropipette o & ol 2|7} A 2A1 A, o] wj kN wpGe] G40
7}2] 25 mouth-controlled micropipetted o] && 4 W& F, 5% o] Azl a (CO)E %
a3k 518 100%9] B2 7t FahEa 37°Co] wiofrlel A QA A7 v Fstg et dabs u
#] theophyllineo] v} IBMX7} 235l wfofef iefl Al 4 Al 7k b vl 9F&E ¥ o A x| 7} 2] A
o ovfoFHel Al o Hml 42 - vRAl AR V)L v el GAA 44 7F Fqb W) okalyg
at, vl okol Fukd &l v (Wild) ofdllell A )& saale] wWdxte] <o E atoln
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I Fig. 1. The relationship between ¢AMP hydrolysis

and reaction time. Qocytes were homoge-

e nized by glass hand homogenizer, and in-
o5k Y cubated at pH 7.4, 30°C for various time
intervals as described under Materials and

/ Methods. The concentration of 3H-cAMP

/’ was 0,72¢M and 60 cocytes were used at
/{’ each point. The experiment was performed

three times and data are expressed as the
average+SEM.
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PDE (low Km PDE¢} high Km PDE)7} &4)gtc}i= Z1& 47 =9}l low Km PDEg
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Fig. 2. Lineweaver-Burk plot of cAMP PDE
activity in the oocytes. cAMP PDE activity
in the oocytes was assayed at pH 7.4 for
25 minutes using various concentrations
(0.02~1.55 pM) of °H-cAMP, and the
number of oocytes was between 32~37.
The data were plotted according to the
method of Lineweaver and Burk (1934),
and then two straight lines were obtained
to determine values for the Km (M) and
Vmax (fmol c¢cAMP hydrolyzed/oocyte/
minute) of both low and high Km PDE.
This is a representative of five perfor- low K"I/'-

mances.
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minuteo] 22, high Km PDE®] Km g3 Vmax & 7zzb 14.54+2.0pM % 22,04-0.5 fmol
¢AMP hydrolyzed/oocyte/minute ¢ o}

3. PDE®4) 2 ux}4<o] ©| 2% theophyllines} IBMXe] of &
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) ® ¢ |BMX Fig. 3. Effect of PDE inhibitors on cAMP hy-

\_ drolysis. cAMP hydrolysis in the coecyts

y was assayed in the presence of increasing

t\\ amount of either theophylline or IBMX.

N Assays were performed at pH 8.0 for 25

N minutes using a *H-cAMP concentration

N\ of 0.41¢M, and the number of oocytes

T was between 31~39. The experiment was

& f\ performed three times and the data are
L expressed as the average+SEM.
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Table 1. Effect of PDE inhibitors on oocyte maturation in the 4 hour culture

Concentration (uM))
of GV GVBD Degeneration % GVBD
PDE inhibitors
0 Theo* 5 53 1 93.0
IBMX 6 29 0 82.9
5 Theo 3 28 0 90. 3
IBMX 11 18 2 58.1
10 Theo 3 46 0 93.9
IBMX 14 21 3 55. 1
50 Theo 14 65 2 80. 2
IBMX 32 0 4 o**
100 Theo 13 45 3 73.8
1IBMX 33 0 3 o
500 Theo 19 8 0 29, 6%*
1, 000 Theo 17 1 0 5. 6%

The extent of oocyte maturatxon was determined by scoring the number of the oocytes with
germinal vesicle break down (GVBD) after 4 hours culture in medium containg theophylline or
IBMX. The experiment was performed three times.

* Theo; theophylline.
** P<0.05 when compared to the control

Table 2. Reversibility of the PDE inhibitors on cocyte maturation.

No. of No. of GV No. of GVBD . o
Pre-culture occytes oocytes oocytes Degeneration GV%D
Theophylline 60 18 42 70
IBMX 90 25 63 70

After culture of the oocytes in the medlum contalmng elther theophyllme or IBMX for 4 hours
only GV oocytes were transferred to inhibitor-free medium and then cultured for another 4 hours.
The experiment was performed three times.

ozl dAke] cAMP )& Ayo] PDEd] ola Aolehi AL 3l ,
w] IBMX3i= theophylline ®.x} ¢k 108)je] PDE&A o] w3l A& asd el o 24 IBMX
o Aol Adae Ae uel Fa 0,

24& theophylline == IBMX7P el el A 4 A7 Wkt F Aol A&
Edy sl 8wkl (GVBD) 7 deoivt A g HAs] X A Table 15+ 7o)  theophylline
#F IBMX 25 grel wlals] uby-a & oAl siglet. IBMXE 0.5 pMol Al gzl A5S
o] &} & dtwl theophylline-& 500 pMol} A] ,_ZVJ 8 oA o g IBMXy} theophylline x
o aAgS AESt 2 A sesn ek
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dA o] cAMP o] Aslrb dApA5e frmele] o] #4e] cAMP PDEZF #-83 A
o] g} 7 gko] (Dekel and Beers, 1978; Schultz et al., 1983 a, b; Vivarelli et al., 1983) i
AAlut 2 A dap FAM] cAMPE 3w, =3 PDE A &<l theophyllinet
IBMXe] o3 cAMPEaj>} Aal5ls oz wol wallle] cAMP PDE7} Zaj&the 2
o] Emal Ml o= Aol FAA] cAMPE & drhi- Bornslaegers (1984)9]
wwel A Ashn gloh. elwbx o A4l £ule] o e1Ee] cAMP PDE7} %) gt} (Cercek et
al., 1983)3= Zo) 4 glor o AL W A7 Aol E wE ziet. vhil Bornsla-
eger5-& A date] A} Km gho] 0.12+40.02 M o]¥] & A8 9 Az} dAE 0. 1430. 01 oM
o) 29k A9 o Aet low Km 7ute 95 gk, whel 2 A#eA 14.5+2. 0 uMgl

high Km 318 7}A2 93 o} a7}x¢ cAMP PDES) ZA1 & &l sk F7} QoA AF
W AgA Q3] Al = F sbx1 9] cAMP PDESE glebis A& whal 5 sl

o4 4] 7t theophylline o]+} IBMXoj oj&] A Ao ofA=gdd dAES of& A7}
A W gFelo] SRS w dAsl oA A5g A 6} & 4& % PDEY] #4e] o5 9

Al el A gz Aggetes AdE A Foe B g v A4
IBMX>} theophylline ¥ o} v 7+-é}4 PDES] &2 <435tz 9lor}t o] Bornslaeger 5
(19809 A¥ A5tk d Ats Lt

theophyllineo] v} IBMX-E- wlj o}5ol  dalell A2 gl-& ol dAA S0 dAld # oz
o] & A Al = A PDE«1 25 AA g ol v dAY Aol dAHE gL F
A cAMPY] Bt mo FFEo g $x5 7] u Folat: A (Dekel and Beers, 1987; Sch-
ultz et al., 19832) 5 SR &) 55 AE o7 2 5 Sl

PDEZ} ojul 7 4ol 93] A% zAdste A+ ofF #A3] WA glx gort,
A g A5 oW Qlabekw el el absh ofde] W ghvh= 251 (Schultz ef al., 1983b) %
323ty PDEe] ©]3F cAMP k-39 2 3}i= 3= protein kinase® v &4 3)3lA4] o= A
T B4 A ¢ %01 AshE foidel GAA S sl Aol ofdrt 25T 4 ot 2

Aol wllal A3 ez A 1 ol o) glelo} & olxl.
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A # g A o] cAMP phosphodiesterase (PDE) 7} & 813> 7}& #<qls}s cAMP PDEs}:
A s 7ke] AL Wsl ] S1El A AR A ekgleh

A A A2 G o] 1 Michaelis A< (Km) o v Hel4r (Vmax)s} o2 29
¢AMP PDE7|9ltbi= Zo] Wi zlvh. 7 &lvbiz Km zlo] 0.14:4.0.01 gM o] 532 Vmax Ffo]
0. 42--0. 07 fmol cAMP hydrolyzed/oocyte/minuteo] 32, t}& 31} Km gho] 14.5+42.0 M
o] & Vmax z}o] 2.2--0.5 fmol cAMP hydrolyzed/oocyte/minuteo] o},
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w3k PDES] cAMP #8248 4
xanthineo] &&] Aal¥ ot = 282 Aol
o] 4§ A7 PDEY ZAANZ A& FAN] cAMPE FAo] A% dALSE A

g gdehe A% FAsm vk

4 7| A & &1 3 theophyllines} isobutyl-methyl-
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