
BIOCHEMISTRY AND BIOPHYSICS 

ATP CONTENT IN PLATELETS AT VARIOUS 

OF ONTOGENY 

E. Ya. Pozin, I. L. Lisovskaya, 
and R. I. Volkova 

S T A G E S  

UDC 612.111.7.015.3 : 547.563.32] : 612.66 

The int racel lu lar  content of ATP was determined by a bioluminescence method in the pla te-  
lets of rabbits of two age groups.  The resul ts  showed that platelets of rabbits aged 7-8 days 
contain 5.8 ~0.7 pmoles  and platelets of adult rabbits 8.9 �9 0.9 tzmoles ATP per  10 ~1 cells.  The 
difference discovered is not due to the procedure used to isolate platelets from the blood. 

KEY WORDS: ATP; platelets;  ontogeny. 

One of the most  important  indices of the metabolic activity of the cell  is the int racel lular  ATP level 
[1, 3]. There have been severa l  recent  studies of the ATP content in the platelets of man and labora tory  
animals [4, 7, 8, 10]. However, no such investigations have been undertaken from the age aspect.  

The ATP content in the platelets of rabbits of different age groups was determined.  

E X P E R I M E N T A L  M E T H O D  

The int racel lu lar  ATP content was determined by a bioluminescence method [5, 9] using unpurified 
ext rac ts  of the phosphorescent  organs  ( ' l a m p s ' )  of the glowworm Luciola.  The dried " lamps" were kept 
in sealed ampules at -20~  To obtain a l uc i f e r i n - l uc i f e r a se  system about 30 mg of " lamps" was ground 
with sand on ice and extracted with 15 ml of cold isotonic t r i s - ace t a t e  buffer (pH 7.4). The extract  was 
centrifuged at 630 g for 5 min. The supernatant was t rea ted  with 100 mg MgSO 4 and a sample of 0.2 ml  
was placed in a cons tan t - tempera ture  cell at 24~ into which 0.15 ml of the test  solution was injected from 
a semiautomatic  syr inge.  Emission of light thereupon took place and was recorded with the F]~U-29 ins t ru-  
ment .  The signal from the photoelectronic mult ipl ier  was amplified by the ED-05 e l ec t romete r  and r e -  
corded on a KSP-4 self-wri t ing potentiometer .  The signal intensity was a l inear  function of ATP concen-  
t ra t ion in the test  solution over  a wide range of concentrat ions.  The mean e r r o r  of measurement  of the 
ATP concentrat ion under these conditions was 10%. 

Samples for determination of the ATP content were prepared  as follows. P la te le t - r ich  p lasma was 
obtained from ci trated rabbi t s '  blood in the usual way and poured into graduated centrifuge tubes in doses 
of 0.7 ml. To each tube 0.14 ml of 78 mM EDTA in physiological saline was added and the contents were 
shaken and centrifuged at 630 g for 5 min to sediment the platelets.  The plasma was removed and the sedi-  
mented cells carefully resuspended in 0.7 ml t r i s - ace ta t e  buffer. The cells were counted in a Goryaev ' s  
chamber  by phase-con t ras t  mic roscopy .  Next, 2.3 ml of boiling hypotonic t r i s - ace ta t e  buffer was added to 
the suspension, which was kept for 20 rain on a boiling water  bath. The samples were cooled, centrifuged 
at 1100 g for 10 rain, and the ATP concentrat ion was determined in the supernatant.  The content of ex t ra -  
cel lular  ATP in native p lasma was determined in control  experiments .  By means of a micropipet ,  0.2 ml 
of p la te t le t - r ich  o r  p la te le t -poor  p lasma was added to the cell  containing the extract .  Measurements  were 
made 30 see af ter  addition. 
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For  the quanti tat ive es t imat ion  of ATP  internal  s tandards  were used: The intensity of the signal 
f rom the t es t  sample  was compared  with the intensity of the signal  produced a f t e r  addition of a known 
quantity of  ATP  to the same sample .  

EXPERIMENTAL RESULTS 

The intracellular ATP content in the platelets of adult rabbits (9 experiments) was 8.9 �9 0.9 pmoles/ 
10 li cells, but in platelets of young rabbits aged 1 week (12 experiments) it was only 5.8 �9 0.7 pmoles/10 i~ 
cel ls  (P < 0.01). 

The lower  in t race l lu la r  A T P  content in the pla te le ts  of animals  in the ea r ly  s tages  of ontogeny is 
not the resu l t  of loss  of ATP in the course  of t he i r  separa t ion  f rom the blood. In fact,  in p l a t e l e t - r i c h  
p l a s m a  containing 500,000 c e l l s / m m  3 the loss  of one- th i rd  of the in t raceUular  A T P  would have led to the 
appearance  of ex t r ace l lu l a r  A T P  in a concentrat ion higher  than 10 -s M. If  exogenous ATP was added to 
whole blood in that concentrat ion,  a f t e r  5 min its concentra t ion fell  to 0 .4 .10  -5 M, and a f t e r  10 min  to 
0.2 �9 10 -5 M. In native p l a s m a  immedia te ly  a f t e r  sedimentat ion of the red cel ls ,  i .e. ,  4-5 min a f t e r  stopping 
the centr ifuge,  and also a f t e r  sedimentat ion of the p la te le ts  which was always c a r r i e d  out in the p resence  
of EDTA (0.015 M) which inhibits the hydrolys is  of ex t r ace l lu l a r  ATP  in the p lasma ,  the concentrat ion of 
ex t r ace l lu l a r  ATP  did not exceed 2 �9 10 -? M. Consequently,  the substant ia l  d i f ferences  d i scovered  in these 
expe r imen t s  in the in t race l lu la r  content of ATP  in the pla te le ts  of rabbi ts  of different ages  were  not a t -  
t r ibutable  to the isolation p rocedure .  

The method used  in this investigation is capable of de termining only the total  ATP  content in p la te le ts .  
It is quite poss ible ,  however ,  that  in the blood pla te le ts  of an imals  in the ea r ly  s tages  of ontogeny the r e -  
s e rve s  of metabol ica l ly  act ive ATP are  lowered as well as those of g ranu la r  ATP.  

The exis tence of a close connection between the me tabo l i sm of a cel l  and its functional act ivi ty is 
now not in dispute.  There  is abundant expe r imen ta l  evidence to show that  an inc rease  in the level  of m e -  
tabol ica l ly  active ATP leads to improved  functioning of energy-dependent  sy s t ems  of the cel l  and to the i r  
g r e a t e r  r e s i s t ance  to var ious  harmful  fac tors  [2, 6]. P e r f o r m a n c e  of t he i r  basic function of hemos ta s i s  by 
pla te le ts  is connected with the i r  abili ty to respond to var ious  (chemical,  optical,  mechanical)  s t imuli  by a 
specif ic  a s s o r t m e n t  of b iochemica l  and s t ruc tu ra l  t r ans fo rma t ions ,  leading to adhesion and aggregat ion.  
Very  probably  inc reased  abil i ty of  the plate le ts  to undergo adhesion and aggregat ion co r responds  to some 
dec rease  in the level  of in t race l lu la r  ATP  and reduced re s i s t ance  of the cell  sy s t ems  to ex te rna l  f ac to r s  
linked with it. In this connection it can be expected that the pla te le ts  of an imals  in the ea r ly  s tages  of 
ontogeny, cha rac t e r i zed  by a lower  ATP level ,  would be more  sensi t ive to changes in ex te rna l  conditions 
and, possibly,  to the action of ce r ta in  aggregat ing agents than the pla te le ts  of adult an imals .  
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