
f luence of insulin [3]. Toge the r  with the known data on changes in the function of the p l a s m a  m e m b r a n e s  in 
ce r t a in  ce l lu la r  t i s sues  of the in ternal  mil ieu [8, 9], the r e su l t s  now obtained point to the p r e sence  of func-  
t ional changes in the p l a s m a  m e m b r a n e s  of the fat  cel ls  as a specia l  manifes ta t ion of a widely dis t r ibuted 
phenomenon in these  f o r m s  of chronic  hyper tens ion  [1, 2]. 

Consequently,  the i nc rea sed  co r t i cos t e ro id  sec re t ion ,  re f lec ted  in the exper imen t s  descr ibed  above in a 
genera l  f o r m  as hype r t rophy  of the adrena l  co r t ex  in the hyper tens ive  ra t s ,  can evidently be regarded  as a 
compensa t ing  f ac to r  s tabi l iz ing the d i s turbance  of the m e m b r a n e  function of the ce l l s  in the adipose and other  
t i s sues  of the in ternal  mi l i eu .  
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D Y N A M I C S  OF S O M E  I N D I C E S  O F  B L O O D  C L O T T I N G  

A F T E R  I N T R A P E R I T O N E A L  I N J E C T I O N  O F  

T H R O M B I N  I N T O  N O N I N B R E D  A L B I N O  R A T S  

V.  S. T s u s h k o  UDC 612.115.014.46:615.273.52.032.381 

The poss ib i l i ty  of giving thrombin  by in t raper i tonea l  injection as a t e s t  of the function of the 
blood clotting s y s t e m  (the in vivo th rombin  test) was demons t ra ted  in exper iments  on noninbred 
albino ra t s .  

KEY WORDS: thrombin  test ;  in t raper i tonea l  inject ion of thrombin.  

The in vivo th rombin  t e s t  [2, 3, 7] involves in t ravenous injection of th rombin  into an imals ,  but this does 
not always sa t i s fy  the e x p e r i m e n t e r ' s  needs,  for  intravenous injection may  resu l t  in s e v e r e  t r a u m a  to the 
an imal  and such t r a u m a  may  i tse l f  give r i s e  to changes in the blood clott ing sy s t em.  In t raper i tonea l  injection 
of th rombin  is in te res t ing  f r o m  this standpoint [13]. In the investigation desc r ibed  below the resu l t s  of the 
study of changes in some  indices of blood coagulation a f t e r  in t raper i tonea l  injection of thrombin were  examined.  

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

Exper imen t s  were  c a r r i e d  out on albino ra t s  of both sexes  weighing 160-180 g. Thrombin  f rom Kaunas 
Bac te r io log ica l  P r e p a r a t i o n s  F a c t o r y  was injected in t raper i tonea l ly  in a dose of 25 units in 0.5 ml of 0.14 M 
sodium chlor ide  solution, a f t e r  2 ml blood had been taken f rom each animal  fo r  control  de te rmina t ions .  La te r ,  
in the var ious  groups (each of 12 animals) ,  blood was taken for  tes t ing a f t e r  30 min and 2, 3.5, and 24 h, and 
s tabi l ized with sodium c i t ra te  (1:4) .  The reca lc i f ica t ion  t ime  in the s amples  was de te rmined  by the method 
of Be rge rhof  and Roka in Baluda ' s  modif icat ion [9], Quick ' s  t e s t  by Tugolukov 's  method [9], p l a s m a  th rombo-  
p las t in  act ivi ty  as in [10], the total  f ibr inogen concentra t ion  by coagulation [11] and nephelometr ic  methods,  
f ibrinogen B as in [12], and f ibr inolyt ic  act ivi ty  as in [10]. 
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i tsiny, Vol. 86, No. 12, pp. 675-677, December ,  1978. Original  a r t i c le  submit ted April  3, 1978. 
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TABLE 1. Changes in Indices of  Blood Clotting Af te r  In t raper i tonea l  Injection of T h r o m -  
bin (M • m) 

Before injec- Time after injection of thrombirl 
Coagulation Indices tion of throm- 

Ibin t control 30 mfn 2 h 3.5 h 24 h 

Fibrinogen concentration, mg~ 
coagulation method 256+6,8 145+__15,0 177+10,0 228+__12,0 341+9,6 
flocculation method 260• 215+9,0 270_ 17,0 300-4-21,0 435+__11,0 

Quick*s te~t, so~ 26_+1,2 26+3,2 27-+3,4 26-+1,9 28+2, l 

Plasma thrombopLastin activity, sec 34-+I ,7 39+4,1 36-+3,5 30__+I ,7 38• 
Recalcification time, sec 112+3,1 I08+I0,4 1 4 0 + 7 , 6  112+_.5.7 119~+3,6 
Fibrinolytic activity, % 28-+4,2 16-+9,0 10__+6,0 11+7,0 48• 
Concenfzation of fibrinogen B, mg% 0 t654-12,0 67• 22+_.12 0 

Legend. Blood of 48 an imals  t e s t ed  before  injection of thrombin and blood of 12 an imals  
t e s t ed  at  each t ime  a f t e r  injection of thrombin.  

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

In the f i r s t  3 0 min a f t e r  injection of thrombin the f ibrinogen concentra t ion  de te rmined  by the coagulat ion 
method was  sharp ly  r educed  and f ibr inogen B was  detected in all  the an imals  (Table 1). The shortening of the 
reea le i f ica t ion  t ime  and depress ion  of f ibr inolys is  we re  not s ta t i s t ica l ly  significant ,  but in individual an imals  
they w e r e  suff icient ly c l e a r l y  defined. The reca le i f i ca t ion  t ime  was shor tened 2 h a f t e r  injection of thrombin,  
whereas  act ivat ion of th romboplas t in  did not differ  f r o m  the control  values  by e i ther  the ex te rna l  o r  the i n t e r -  
nal methods .  The  f ibr inogen concentra t ion  was r e s t o r e d  according to the r e su l t s  of nephe lomet r i c  d e t e r m i n -  
at ion (nflocculating f ibr inogenn),  but when de te rmined  by the coagulation method the i n c r e a s e  in the f ibr inogen 
concentra t ion was  l e s s  marked .  Fibr inogen B was  found in seven of the 12 an imals .  Af te r  3.5 h the no rma l  
reca lc i f iea t ion  t ime  was r e s t o r e d ,  the concentra t ions  of coagulating and flocculating f ibr inogen continued to 
r i s e ,  and f ibr inogen B was found in th ree  of the 12 animals .  Af ter  24 h the concentra t ions  of coagulat ing and 
f locculat ing f ibr inogen w e r e  h igher  than the initial  l eve ls ,  no f ibr inogen B could be found, and f ib r ino lys i s  was 
ac t ivated s ta t i s t i ca l ly  s ignif icantly.  

Af te r  in t raper i tonea l  injection of th rombin  the mos t  significant changes were  those affect ing f ibr inogen - 
the main coagulat ion subs t ra te .  During the f i r s t  30 min the concentra t ion of coagulat ing f ibr inogen fe l l  sha rp ly  
and its modif ied f rac t ion  (fibrinogen B) appeared .  A s m a l l e r  fall  in the f ibr inogen concentra t ion was found 
when de te rmined  by the f loeculat ion method.  This is probably  because  in the cour se  of the p ro tec t ive  reac t ion  
to th rombin  additional quant i t ies  of endogenous hepar in  a r e  l ibera ted  into the blood s t r e a m  and f ibr inogen-  
hepar in  complexes  r e s i s t a n t  to the action of th rombin  a r e  fo rmed  [3]. The  fac t  was noted that  during the f i r s t  
30 rain a f t e r  injection of th rombin  a d e c r e a s e  in the f ibr inogen concentra t ion was d i scovered  by both methods 
of de terminat ion;  f ibr inogen B also  appeared  in the p l a sma .  At this s tage  i t  may  be that  t rue  hypof ibr inogen-  
emia ,  developing as  a r e s u l t  of pa r t i a l  f ibr inat ion [4-6], was obse rved  at  this s tage.  L a t e r  unstabi l ized m i c r o -  
c lots  b e c a m e  f r agmen ted  with the fo rma t ion  of l a r g e  f r agmen t s  of f ibrin,  which w e r e  prec ip i ta ted  during the 
nephe lomet r i e  method of de te rmina t ion ,  but  which do not clot  under  the influence of t h rombin  in the coagulat ion 
method. Accordingly  the f ibr inogen concent ra t ion  de te rmined  by the f locculat ion method was cons iderab ly  
g r e a t e r  than that  de te rmined  by the coagulat ion method. La te r ,  f ibr inogen of this kind may  gradua l ly  b eco me  
incorpora ted  into the f ibr in  clot ,  causing r e v e r s a l  of the r e su l t s  of de terminat ion ,  as  has f requent ly  been m e n -  
tioned in the l i t e r a t u r e  [1, 8]. Ul t imate ly  a p ic ture  of apparen t  hypof ibr inogenemia  was obse rved ,  due not to 
the absence  of f ibr inogen in the blood s t r e a m ,  but to i ts  r e f r a c t o r i n e s s  to thrombin .  This  m e c h a n i s m  of de-  
ve lopment  of  appa ren t  hypof ibr inogenemia  can be  deduced f r o m  de te rmina t ion  of f ibr inolyt ic  ac t iv i ty  by c o m -  
par ing  the f ib r in  content in clots  f o r m e d  as  a r e su l t  of exposure  to th rombin  fo r  1 and 24 h: In the p re sence  
of s lowly coagulating f ibr inogen in the c lots ,  instead of a d e c r e a s e  in the f ibr in  concentra t ion  (as a r e su l t  of 
breakdown by  plasmin)  a f t e r  24 h of coagulat ion an i nc r ea se  was  observed .  In the exper imenta l  models  used 
in the p r e sen t  invest igat ion this paradoxica l  i nc rea se  in f ibr in  was obse rved  in th ree  ca se s  30 min a f t e r  in jec-  
tion of thrombin ,  and in six c a s e s  in s amples  of blood p l a s m a  taken 2 and 3.5 h, r e spec t ive ly ,  a f t e r i n j ec t i o n o f  
thrombin.  No such c a s e s  w e r e  obs e rved  with blood p l a s m a  taken 24 h a f t e r  injection of thrombin.  

Special  at tention mus t  be paid to the dynamics  of changes in the f lbr inogen B concentrat ion.  The d i s -  
c o v e r y  of this p ro te in ,  a product  of s e m i c o n v e r s i o n  of f ibr inogen into f ibrin,  is  evidence of an inc reased  th rea t  
o r  of the actual  o c c u r r e n c e  Of i n t r a v a s e u l a r  clot t ing [2, 6]. The w r i t e r  has  shown that  actual  th rombus  f o r m a -  
tion is accompanied  by the appea rance  of f ibr inogen B in concentra t ions  exceeding 100 m g  %, whereas  during 
the t h r ea t  of th rombus  fo rma t ion  the concent ra t ion  of this prote in  does not r each  100rag% [12]. F ibr inogen  B 
was found 30 min  a f t e r  in t ravenous  inject ion of th rombln  in concentra t ions  exceeding 100 r a g % i n  all the an imals ,  
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but in only seven of 12 animals after 2 h, and in three animals after 3.5 h. Fibrinogen B in a concentration of 
60rag% was found in one animal after 24 h. The differential diagnostic value of the discovery of fibrinogen B 
is thus limited to the acute period of action of thrombin, and in the late stages after injection of thrombin the 
likelihood of its discovery is small. 

To conclude, intravenous injection of thrombin changes the state of the blood clotting system in the same 
direction as its intravenous injection; consequently, if it is necessary to carry  out a thrombin function test, 
the thrombin may be injected intraperitoneally. 
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