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The b iosynthes is  and ca tabo l i sm of piatelet  prote ins  in adult and month-old rabbi t s  were  
studied with the aid of lysine-14C in vivo. It  was found that f ree  lysine-14C does not pass  
through the m e m b r a n e  of p ta te le ts  c i rcu la t ing  in the blood s t r e a m  and that i t  can appear  in 
the pla te le t  pro te ins  only at the s tage of thrombocytopoies is .  Pro te in  format ion  in month-old 
rabbi t s  takes place more  slowly than in adult animals .  The half- l i fe  of the total  prote ins  of 
adult rabbi t  p la te le ts  ave rages  2 days,  whereas  in month-old rabbi t s  it is lengthened to 
3 days. The c i rcula t ion  of platelet  pro te ins  takes place more  slowly in ea r ly  postnatal  de-  
velopment.  
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The b iosynthes is  of platelet  pro te ins  takes place during format ion  of the pla te le ts  f rom the m e g a k a r y o -  
cytic s e r i e s  of bone m a r r o w  p r e c u r s o r  ce l l s  [7, 10, 12]. Thrombocytopoies i s  differs  in c h a r a c t e r  at different  
s tages  of development  [ 1, 3-5] ,  and the c h a r a c t e r  of platelet  protein me tabo l i sm re f lec t s  the level  of the func- 
tional s ta te  of the megakaryocyt ic  s y s t e m  of the bone m a r r o w  [6, 13]. 

It was the re fo re  decided to study the b iosynthes is  and ca tabo l i sm of pla te le t  prote ins  f rom the onto- 
genetic standpoint. 

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

Pro te in  b iosynthes is  was judged f rom the appearance  of radioact iv i ty  in the prote ins  of c i rcula t ing 
pla te le ts  a f te r  a single injection of labeled amino acids; ca tabo l i sm was judged f rom excre t ion of the label 
f rom a l ready  tagged proteins .  Lys ineJ4C {specific act ivi ty 110 mCi/g)  was injected into sexual ly mature  
rabbi t s  and month-old rabbi t s  in a dose of 330 ~Ci /kg .  Blood was taken by ca rd iac  puncture f rom different  
an imals  af ter  1, 3, and 6 h, and the rea f t e r  daily for  10 days,  the pla te le ts  were  separa ted ,  and the level of the 
radioact ive  label in the platelet  pro te ins  was determined.  The blood was s tabi l ized in tubes made of nonwet- 
table ma te r i a l  by 3.3% sodium c i t ra te  solution containing 0.5% Na2EDTA. The plate le ts  were  separa ted  f rom 
5 ml blood by centr i fugat ion at 250 and 750g. Contaminating e ry th rocy te s  were  removed  f rom the platelet  su s -  
pension by different ial  lys is  in hypotonic medium [11]. The pla te le ts  were  washed four t imes with isotonic 
mixture  (0.7% NaC1 and 0.5% Na2EDTA, pH 7.35}. The pro te ins  were  prec ip i ta ted  with cold 10% t r ich ioroace t ic  
acid (TCA), washed with 5% TCA, heated with 5 ml 5% TCA for  20 rain at  70~ and dissolved inO.4 N NaOH. 
Radioact ivi ty  in s am p l e s  (0.01-0.02 ml) was counted in a mark  VSP gas-f low counter  and in para l le l  s amp le s  
the prote in  concentrat ion was de te rmined  by L owry ' s  method. The r e su l t s  were  e x p r e s s e d  in c o u n t s / m i n / m g  
protein.  

E X P E R I M E N T A L  R E S U L T S  

Radioact ivi ty  was vi r tual ly  absent  in the nonprotein f rac t ions  of p la te le ts  f rom the adult an imals  and 
also f rom the month-old rabbi t s  1, 3, 6, and 24 h af ter  injection of the label.  This  indicates  that the f ree  lysine 
of the blood does not pass  through the pla te ie t  membrane  and, consequently,  i t  can enter  the pla te le ts  only at 
the s tage of thrombocytopoies is .  The appearance  of a ce r ta in  number  of labeled pla te le ts  in the blood, gives 
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T A B L E  1. Spec i f i c  R a d i o a c t i v i t y  ( c o u n t s /  
m i n / m g )  of T o t a l  P l a t e l e t  P r o t e i n s  in  
Month -Old  and Adul t  R a b b i t s  
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Fig .  1. Ra te  of b i o s y n t h e s i s  of p l a t e l e t  p r o t e i n s  in adu l t  (1) and mon th -  
old  (2) r a b b i t s .  O r d i n a t e ,  i n c r e a s e  in s p e c i f i c  r a d i o a c t i v i t y  (in %); a b s -  
c i s s a ,  t ime  (in days ) .  

F ig .  2. Ra te  of c a t a b o l i s m  of p l a t e l e t  p r o t e i n s  in adu l t  (1) and mon th -o ld  
(2) r a b b i t s .  O r d i n a t e ,  d e c r e a s e  in s p e c i f i c  r a d i o a c t i v i t y  (in %); a b s c i s s a ,  
t i m e  (in days ) .  

rise to a maximum and plateau, and the beginning of liberation of the label from the proteins were observed at 
the same times in the animals of both groups. For instance, the label was not found in the proteins of the 
circulating platelets until 6 h after injection of radiolysine (Table I). On the subsequent days the specific ac- 
tivity of the proteins increased to reach a maximum after 3 days, followed by a plateau. On the sixth day the 
quantity of label was reduced by 38% in the adult animals and by 20% in the young rabbits. On the subsequent 
days the radioactivity of the platelet proteins in both groups of animals gradually fell, but the shape of the 
curve reflecting this process was less steep in the young rabbits, indicating slower liberation of the label in 
these animals. Comparison of the rates of platelet protein biosynthesis based on the increase in specific radio- 
activity per unit time (Fig. i) showed that platelet proteins are formed in the adult animal faster than in the 
month-old rabbits. The lower level of specific activity in the platelet proteins of the young rabbits, as inves- 
tigation of the r a t e  of a p p e a r a n c e  of lysine-~4C showed,  was  e v ide n t l y 'U nc onne c t e d  with  a change  in the r e s e r v e s  
of f r e e  amino  a c i d s ,  but  was  due to d i f f e r e n c e s  in the g e n e s i s  of the p l a t e l e t s  a t  that  age p e r i o d  and the c h a r a c -  
t e r  of t h e i r  l i b e r a t i o n  into the blood s t r e a m .  

S ince ,  a c c o r d i n g  to s o m e  w o r k e r s  [ 8, 9] ,  one of the m e c h a n i s m s  r e g u l a t i n g  the l i b e r a t i o n  of p l a t e l e t s  
f r o m  the bone m a r r o w  into  the blood s t r e a m  is  d i s i n t e g r a t i o n  of s o m e  of the c i r c u l a t i n g  p l a t e l e t s ,  and a l s o  
s i n c e  the l i fe  s p a n s  of p l a t e l e t s  a r e  to s o m e  d e g r e e  p r e d e t e r m i n e d  by  the c h a r a c t e r  of t h e i r  b i o s y n t h e t i c  
p r o c e s s e s  [ 14] ,  i t  was  i m p o r t a n t  to d e t e r m i n e  the h a l f - l i f e  of the p l a t e l e t  p r o t e i n s  in  the adu l t  and  g r o w i n g  
a n i m a l s .  The  h a l f - l i f e  of p l a t e l e t  p r o t e i n s  was  c a l c u l a t e d  by the equa t ion :  

0.69 = __33. A0 
T,/~= K [15hK 2 i Ig-~. 
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The half- l i fe  of the total platelet  prote ins  of the adult rabbi t s  was between 1.7 and 2.2 days,  whereas  in month-  
old rabbi ts  i t  var ied f rom 2.5 to 3.2 days. The dec r ea se  in specif ic  radioac t iv i ty  in the pla te le t  prote ins  is 
shown graphica l ly  in Fig. 2. The posit ion of the curves  indicates  that the p la te le t  prote ins  of adult rabbi t s  a re  
renewed f a s t e r  than those of young rabbi ts .  It can accordingly be concluded that the pla te le ts  of young rabbi t s  
live longer in the blood s t r e a m  and, probably  for  that reason ,  thei r  l iberat ion into the blood s t r e a m  is slower.  

The lengthening of the period of c i rcula t ion of the pla te le t  pro te ins  in young rabbi t s  may be connected 
with the fact  that the p ro te in -syn thes iz ing  functions of the megakaryocy t i c  s y s t e m  in ea r ly  postnatal  develop-  
ment  and the mechan i sms  control l ing it  a re  st i l l  in the stage of formation.  This  suggest ion is conf i rmed by 
data indicating that in the ea r ly  s tages  of postnatal  development  the bone m a r r o w  contains la rge  numbers  of 
undifferentiated cel ls ,  which account for  i ts  functional hyperp las ia  [ 1, 2, 5]. 
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