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Purines have been suggested to arrest meiotic development in vivo as well as in vitro. In this prospective study, we 
determined whether purines obtained from the follicular fluid (FF) of patients artificially stimulated for IVF-ET cycles could 
serve as markers of oocyte maturity and fertilization. Multiple FFfrom four patients were analyzed for the relative amounts 
of hypoxanthine, adenine, adenosine, cAMP, inosine and guanine by HPLC method. A possible correlation were not 
observed between the purines and oocyte maturity and fertilization rate, with the exception of guanine whose levels 
appeared to be higher in the more mature oocytes. [Turk J Med Res 1995, 13(3): 94-96] 
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T h e mi to t ic d i v i s ion o f o o g o n i a is c o m p l e t e d in the 
majori ty of s p e c i e s the t ime right before or short ly after 
b i r th a n d the o o g o n i a n e e d t o e n t e r p r o p h a s e o f 
m e i o s i s i n o r d e r t o p r o g r e s s t o o o c y t e s . O o c y t e 
matura t ion is a r res ted at d ip lo tene s tage of the first 
me io t i c d i v i s i on unti l just be fo re ovu la t i on . H o w e v e r 
this inhibit ion is lifted if the oocy te is r e m o v e d f rom its 
fo l l i cu lar e n v i r o n m e n t . I t h a s b e e n p r o p o s e d that a 
spec i f i c factor within the fol l icle ma in ta ins the meiot ic 
a r res t o f t he o o c y t e s (1). A s u b s t a n c e c a p a b l e o f 
main ta in ing this arrest the s o - c a l l e d oocy te maturat ion 
inhibitor (OMI) is f ound in porc ine fol l icular fluid (FF) 
a n d its e f fect c a n be po ten t i a ted in v i t ro by c y c l i c 
a d e n o s i n e m o n o p h o s p h a t e ( c A M P ) (2). 

P u r i n e s exert their ef fects by inhibi tng the c A M P 
p h o s p h o d i e s t e r a s e activity a n d i nc reas ing c A M P leve ls . 
I f t he o o c y t e r e s p o n d s to s i g n a l s o f t he c u m u l u s 
med ia ted by c A M P , d e c r e a s i n g the f low o f pur ines a n d 
thus c A M P m a y u n c o u p l e a link b e t w e e n t h e s e ce l l 
t ypes lead to the resumpt ion of m e i o s i s . R e m o v a l o f 
the o o c y t e s by asp i ra t ion dur ing the in vitro fert i l ization 
set t ing cou ld m im ic this effect. T h e fact that a reduc
tion in in t raoocyte leve ls o f c A M P is a s s o c i a t e d with 
resumpt ion of m e i o s i s is cons is ten t with this i d e a (3). 
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Other pur ines h a v e a l s o b e e n impl ica ted in the m a i n -
ta inance of meio t ic inhibi t ion and i t h a s b e e n s h o w n 
that a d e n o s i n e a n d / o r hypoxan th i ne to inhibit o o c y t e 
maturat ion in vitro (4). 

I n t he p r e s e n t s t u d y w e a s s e s s e d the p u r i n e 
leve ls in the fo l l icular f lu ids ob ta ined f rom s t imu la ted 
c y c l es in h u m a n s a n d cor re la te t hese leve ls with the 
oocy te matura t ion a n d fert i l izat ion rates. To de te rm ine 
whether the l eve ls o f a n y pu r ines in the h u m a n fo l 
l i cu lar f lu id p u r i n e s c o u l d func t ion as a m a r k e r for 
oocy te c a p a b l e of be ing fert i l ized in IVF c y c l e s . 

MATERIALS AND METHODS 
Twenty -s i x fo l l icular f luid s a m p l e s w e r e ob ta ined f rom 
4 pat ients r a n d o m l y c h o s e n f rom ( a g e ± S D : 33 .8±1 .5 
y e a r s , r a n g e 3 2 - 3 5 ) u n d e r g o i n g in-v i t ro fe r t i l i za t ion 
p rog ram b e t w e e n D e c e m b e r 1 9 9 1 - S e p t e m b e r 1992 . Al l 
the pat ients h a d tuba l factor . N o n e h a d m a l e factor 
b a s e d on the W H O cr i ter ia (5). T rea tment w a s star ted 
o n d a y 2 1 o f t h e m e n s t r u a l c y c l e b y d a i l y s u b 
cu taneous inject ion of leupro l ide. On day 2 of the s u b 
s e q u e n t m e n s t r u a t i o n , da i l y t reatment with me t rod in 
a n d h u m a n m e n o p a u s a l g o n a d o t r o p i n a t a n i n 
d iv idua l i zed d o s e rang ing f rom 1 to 3 a m p u l e s per d a y 
w a s star ted a n d fol l icular deve lopmen t w a s mon i to red 
by a s s a y i n g s e r u m es t rad io l a n d u l t rasound s c a n n i n g 
of the ova r i es . Ad jus tmen t in d o s a g e of gonado t rop ins 
we re b a s e d on the resu l ts o f es t rad io l (E2) leve ls a n d 
u l t r a s o u n d e x a m i n a t i o n s . H u m a n c h o r i o n i c 
gonado t rop in ( h C G ) w a s admin is te red (10000 IU) i n 
t ramuscu la r l y w h e n the l e a d fol l ic le a t ta ined a m e a n 
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Table 1. Induct ion cyc le charac ter is t i cs of the pat ients s tud ied 

Number of Number of Maximum Estradiol Day of h C G Fertilization 
Follicles Oocytes (pg/mi) Injection Rate (%) 

Patient 1 15 11 850 9 77.3 
Patient 2 17 12 958 10 75.0 
Patient 3 20 13 987 9 85.2 
Patient 4 14 9 878 10 78.0 

d iamete r o f 18 mm and E2 were>200 pg/ml per fol
l ic le . T h e u l t r asound g u i d e d o o c y t e re t r ieva l p r o c e 
du res we re per fo rmed 34 -36 hours after the inject ion 
of h C G . 

Right after the asp i ra t ion oocy te maturi ty w a s a s 
s e s s e d b a s e d on the three point s y s t e m ; e g g s we re 
incuba ted individual ly. Twen tys i x r a n d o m s a m p l e s we re 
c h o s e n (6 f rom e a c h patient). Fo l l icu lar fluid (FF) w a s 
kept on ice a n d p r o c e s s e d immed ia te ly as desc r i bed 
prev ious ly (4). O n e ml o f FF w a s m ixed with an equa l 
v o l u m e o f 2 0 % t r ich loroacet i lac id ( T C A ) . T h e mixture 
w a s cent r i fuged for 10 minu tes (2000 g at 4°C) and 
the s u p e r n a t a n t w a s e x t r a c t e d b y c h l o r o f o r m . T h e 
m e t h o d w a s e s s e n t i a l l y the s a m e a s that g i ven b y 
L a v y et al (5). 

A 10 (il a l i q u o t s o f e x t r a c t e d s a m p l e s w e r e 
a n a l y z e d by reve rsed p h a s e ch roma tog raphy (chromo
s p h e r e C-18 ) H P L C us ing a Pe rk i n E l m e r S e r i e s 3 B 
l iquid ch roma tog raph for del ivery of so lvent . Detec t ion 
w a s per fo rmed spect rophotomet r ica l ly a t 2 6 0 nm us ing 
a f low- through s y s t e m . D a t a w a s a n a l y z e d on- l ine by 
m e a n s o f a S i g m a 1 0 B C h r o m a t o g r a p h y D a t a S ta t ion 
(Perk in E lmer ) . A f low rate of 1.4 ml /min w a s u s e d at 
ambien t tempera tu re a n d a l inear separa t i on gradient 
w a s star ted after 4 .5 minu tes . Star t ing cond i t ions were 
1 0 0 % low st rength e luant (0.02 M K H 2 P 0 4 , PH 5.6) 
a n d i n c r e a s i n g t o 5 0 % s t r e n g t h e l u a n t ( 6 5 % 
m e t h a n o l ) . S t a n d a r d s c o n s i s t i n g o f a d e n o s i n e , 
a d e n i n e , x a n t h i n e , h y p o x a n t h i n e , c A M P , i n -
os ine /guan ine , a n d uric ac id we re u s e d to ca l ib ra te the 
c o l u m n dai ly a n d to es tab l i sh retent ion t imes for In
d iv idual p e a k s . A l iquo ts of 10 u l o f e a c h u n k n o w n or 
s t a n d a r d s w e r e a p p l i e d t o t he c o l u m n . P e a k a r e a s 
w e r e mon i to red on l ine. 

T h e da ta w e r e a n a l y z e d by us ing S tuden t ' s t-test, 
and ana l ys i s o f va r i ance ( A N O V A ) w h e n appropr ia te . 
S p e a r m a n rank co r re l a t i on a n d mu l t i p le r e g r e s s i o n 
we re u s e d to de termine the cor re la t ions b e t w e e n e g g 
matur i ty , fer t i l izat ion a n d pur ine l e v e l s . T h e leve l o f 
s ign i f i cance w a s p<0.05. 

RESULTS 
T h e m e a n t S D n u m b e r o f f o l l i c l e s a s p i r a t e d w a s 
16.5±2.5 (14-20) per pat ient. To ta l o f 45 o o c y t e s we re 
o b t a i n e d f r om the four pa t ien ts s t u d i e d . T h e m e a n 
est rad io l level on the d a y o f h C G w a s 920±64 .5 pg /ml . 
A l l the pat ients r ece i ved their h C G on the d a y s 9-10 

Figure 2. Relative areas of various purines in each follicle in 
relation to fertilization (p>0.05, t-test) 

o f t he i r i n d u c t i o n c y c l e . T h e fe r t i l i za t i on ra te w a s 
s imi lar b e t w e e n the pat ients (Tab le 1). 

T h e a m o u n t s o f e a c h pur ine a n a l y z e d b y H P L C 
are e x p r e s s e d as relat ive p e a k a r e a leve ls are .shown 
in F igu re 1,2 in te rms of oocy te matur i ty a n d fert i l i 
z a t i o n . S i x d i f fe ren t p e a k s w e r e iden t i f i ed i n e a c h 
s a m p l e . Hypoxan th i ne a n d c A M P w a s p resen t i n low 
concen t ra t i ons whi le a d e n o s i n e we re de tec ted in on ly 
a l im i ted n u m b e r o f the fo l l i c les f rom e a c h pat ien t . 
T h e r e w e r e no s i gn i f i can t d i f f e r e n c e s i n the pu r ine 
leve ls in the o o c y t e s o f dif ferent maturat ion s t a g e s ex 
cep t in the c a s e o f g u a n i n e leve ls w h i c h w a s no ted to 
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İnsan fol l ikül s ıv ıs ında adenozin 
metabolitlerinin araşt ı r ı lması 

Pürinlehn in vivo ve in vitro olarak mayoz bölün
meyi durdurduğu düşünülmektedir. Bu prospektif 
çalışmada suni olarak IVF-ET siklusları uyarılan 
hastaların follikül sıvılarında elde edilen pürinlerin 
oosit olgunlaşması ve döllenme için bir belirleyici 
olup olamayacaklarını araştırdık. Dört hastadan 
alınan çok sayıda follikül sıvısında hipoksantin, 
adenin, adenozin, cAMP, inozin ve guanin miktar
ları HPLC metoduyla tayin edildi. Purinler ile oosit 
olgunlaşması ve döllenme hızı arasında yalnızca 
guaninin olgun oositlerde daha fazla miktarda bu
lunmasının dışında muhtemel bir ilişki izlenemedi. 
[TurkJMedP.es 1995, 13(3): 94-96] 

s h o w a t e n d e n c y o f i n c r e a s e in t he m o r e m a t u r e 
oocy tes (2.4-2.6). T h e r e we re no s igni f icant d i f ference 
in the leve ls of pur ines in relat ion to fert i l ized or unfer
t i l ized oocy tes . T h e r e w a s no apparen t corre la t ion with 
a d e n o s i n e conten t a n d d e g r e e o f oocy te matura t ion , 
fert i l izat ion, or embryo qual i ty (p>0.05). 

In th ree of the four pat ients there w e r e no dif
f e r e n c e s be tween the relat ive leve ls of pur ines . In the 
fourth pat ient h igher amoun t o f c A M P w e r e detec ted 
than the other three a l though leve ls of other pur ines 
we re compat ib le . T h e fert i l ization rate of the oocy tes 
we re s imi lar in al l four pat ients . 

DISCUSSION 
T h e role of pur ine in oocy te matura t ion inhibit ion has 
b e e n c lear ly s h o w n in va r ious s p e c i e s . I t w a s found 
that hypoxtanth ine w a s the major inhibi tory c o m p o n e n t 
o f the fo l l i cu lar f lu id o f m u r i n e , po r c i ne a n d bov ine 
s p e c i e s . A l though pur ine leve ls compa t ib le to the i n 
hibitory leve ls in o ther s p e c i e s h a v e b e e n m e a s u r e d in 
h u m a n fol l icular f luid, no corre la t ion w a s demons t ra ted 
be tween pur ine leve ls and oocy te maturi ty (2-4). 

Desp i te the p r o p o s e d role of hypoxan th ine as a 
ma jo r inhibi tory c o m p o n e n t , L a v y e t a l (5) s u g g e s t s 
that a d e n o s i n e but not hypoxan th ine w a s more likely 
to exer t an inhibitory effect on oocy te maturat ion. We 
h a v e found m e a s u r a b l e a m o u n t s of va r ious pur ine in 
the h u m a n fol l icular fluid wh ich is cons is ten t with the 
l iterature suppor t ing the pur ine hypo thes is . 

Wh i l e we ag ree with prev ious ly pub l i shed reports 
that hypoxan th ine is p resen t in m u c h lower concen t ra 
t ions in h u m a n s than the mur ine s p e c i e s , we found no 
s i g n i f i c a n t c o r r e l a t i o n b e t w e e n h y p o x a n t h i n e a n d 
a d e n o s i n e l eve ls with the d e g r e e o f oocy te matur i ty 
a n d fert i l izat ion excep t in g u a n i n e w h i c h s h o w e d in 
c r e a s e with the oocy te matur i ty. Fur ther s tud ies a r e 
n e e d e d to out l ine the pur ine hypo thes i s a n d its pos 
s ib le ef fects on oocy te deve lopmen t . 

REFERENCES 
1. Tsafriri A. Local nonsteroidal regulators of ovarian function. 

In: Knobil E, Neil J, eds. The physiology of reproduction. 
New York: Raven Press Ltd, 1988:527-65. 

2. Downs S M , Coleman DL, Ward-Bailey PF et al. Hypoxan
thine is the principal inhibitor of murine oocyte maturation in 
a low porcine follicular fluid. Proc Natl Acad Sei U S A 1985; 
82:454-8. 

3. Schultz R M , Montgomery R R , Belanoff J R . Regulation of 
mouse oocyte meiotic maturation: implication of a decrease 
in oocyte c A M P and protein dephosphorylation in commit
ment to resume meiosis. Dev Biol 1983; 97:264-73. 

4. Eppig J J , Ward Bailey P F , Coleman DL. Hypoxanthine and 
adenosine in murine ovarian follicular fluid: concentrations 
and activity maintaining oocyte meiotic activity. Biol Reprod 
1985; 33:1041-9. 

5. Lavy G, Behrman HR, Polan ML. Purine levels and metabo
lism in human follicular fluid. Human Reproduction 1990; 
5:529-32. 

Turk J Med Res 1995; 13 (3) 

http://TurkJMedP.es

