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Indices of the t h romboe l a s tog ram (TEG) and the act ivi ty and breakdown of p ro th rombin  and 
proconver t in  in exper imenta l  thyrotoxicos is  were  studied in exper iments  on r a t s .  In the p r e s -  
ence of marked  thyrotoxicosis  mos t  of the indices of the TEG shifted toward hypocoagulation: 
thrombin format ion was slowed, the total coagulation constant  was increased,  and max imal  
ampli tude was reduced.  A dec r ea s e  in the act ivi ty  and intensified breakdown of pro thrombin  
and, in par t icu la r ,  of proconver t in  also were  observed.  It is postulated that inc reased  d e s t r u c -  
tion of these fac tors  plays a fundamental ro le  in the pathogenesis  of the hypoprothrombinemia  
and hypoproconver t inemia  accompanying thyrotoxicos is .  
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In pat ients  with thyrotoxicos is ,  espec ia l ly  a s e v e r e  fo rm,  the p ro th rombin  and proconver t in  levels  a re  
lowered [1, 3, 5, 7, 10-13]. Some worke r s  consider  that this is because  of l iver  damage [2, 5, 8, 10]. The re  
is evidence of inc reased  dest ruct ion of procoagulants  in hypothyroidism [14]. 

The object  of this investigation was to study the me tabo l i sm of p ro th rombin  and proconver t in  in ex-  
per imenta l  thyrotoxicos is .  

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

Thyrotoxicos is  was induced by adminis t ra t ion  of thyroid ex t rac t  (300 mg/100 g body weight) to s ex -  
ually ma tu re  albino r a t s  for 7-8 days.  Animals  whose weight was reduced by 20-25 % were  used in the ex -  
pe r iments .  Blood clotting was studied by the th romboelas tographic  method (with the " T r o m b - l "  apparatus) .  
P ro th rombin  act ivi ty was de te rmined  by Quick 's  method in V. N. Tugolukov 's  modification,  and p r o c o n v e r -  
tin act ivi ty by Owren 's  method in the modification of K. G. Kapetanaki  and M. A. Kotovshchikova.  To de-  
t e rmine  the intensity of p ro thrombin  and proconver t in  breakdown, the method of pharmacokine t ic  analys is  
based  on blocking the synthes is  of these fac tors  was used [16]. The breakdown constant  (Kb) of the factor  
and the biological  half- l i fe  (TI/2) a re  re la ted  as follows: Ti/2 = 0 .693/~  b. The level  of synthes is  (Ls) was 
de te rmined  as L s = Kb" A, where  A is the act ivi ty of the factor  [17]. The synthes is  of p ro thrombin  and p r o -  
convert in  was blocked by oral  adminis t ra t ion  of phenindione in a dose of 5 mg/100 g body weight [4]. 

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

In marked  thyrotoxicos is  mos t  of the indices of the t h romboe la s tog ram were  shifted toward hypoco-  
agulation. Thrombin  format ion  was slowed, the total,  nonspecif ic ,  and specif ic  coagulation constants  were  
increased,  and the max imal  amplitude was reduced.  

Many inves t iga tors  a t t r ibute  g rea t  impor tance  in the pathogenesis  of hypocoagulation in thyro toxico-  
s is  to a d e c r e a s e  in the act ivi ty of procoagulants  and, in pa r t i cu la r ,  of pro thrombin .  The degree  of t hy ro -  
toxicosis  de t e rmines  the seve r i ty  of the hypopro thrombinemia  and hypoproconver t inemia  [6]. In the p re sen t  
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TABLE 1. P ro th rombin  and Proconver t in  Metabo l i sm in Ra ts  
(M •  

Clotting factor 

Prorhrombin 

Proconvertin 

Experimental 
conditions 

C~176 2) 

Thyrotoxicosis 

I Control (9) 
! (12) 
0:hyrotoxicosis 
| (9) 

Index of metabolism 

K b (in h'1) 

0,0686-+0,00072 

0,0742-+0,00084 

0,328+0,015 

0,438-+0,017 

T1/2 (in h) 

10,1--+-0,08 

9,35-+0,10 

2,12+-0,05 

1,58-+0,06 

A(in %) 

105,0--+3,63 

81.6--+3.91 

96,8--+6,52 

58,8--4,18 

L s (in %/h) 

7,24+-0,025 

6,06+0,033 

31,7-+0,97 

25,8---0,71 

Legend. All indices in thyrotoxicos is  d i f fered to a s ta t i s t ica l ly  s i g -  
nif icant  degree  (P < 0.001) f rom the control .  Number  of an imals  in 
pa ren theses .  

expe r imen t s  with r a t s  with thyro toxicos is  a d e c r e a s e  in the act ivi ty  and degree  of synthes is  of p ro th rombin  
and, in par t i cu la r ,  of p roconver t in  was obse rved  (Table 1). The breakdown of p ro th rombin  and, in p a r t i cu -  
la r ,  of p roconver t in  took place more  intensively.  This was shown by the inc rease  in the breakdown constant  
and d e c r e a s e  in the biological  half- l i fe .  

The m e c h a n i s m s  of the fall in act ivi ty of the v i tamin K-dependent  fac tors  in thyro toxicos is  a re  not 
yet  c l ea r  in many r e s p e c t s .  The re  a re  facts  in the l i t e r a tu r e  to show that in thyro toxicos is  the ass imi la t ion  
of v i tamin  K and sensi t iv i ty  of the hepatocytes  to it a re  undisturbed [9]. In this d i sease  there  is p r e s u m -  
ably a r e l a t ive  def ic iency of v i tamin  K. 

According to Lowenthal and F i scher  [15] , increased  me tabo l i sm  and inc reased  tone of the sympathet ic  
nervous  s y s t e m  may have a significant  ro le  in the m e c h a n i s m  of the d is turbance  o fp ro th rombin  m e t a b o l i s m .  

In the expe r imen t s  of Weintraub et al. [17] on dogs, af ter  prolonged adminis t ra t ion  of D- thyroxine  the 
p ro th rombin  level  fell, the breakdown constant  increased,  and the biological  hal f - l i fe  was shortened.  D i s -  
sociat ion was found between the ca lor igenic  effect  of D- thyroxin  and its effect  on pro thrombin  breakdown. 
On the bas i s  of data in the l i t e ra tu re  and the r e su l t s  of the p re sen t  exper iments  it is cons idered  that in-  
c r e a s e d  des t ruc t ion  of these fac to r s  plays the pr incipal  ro le  in the pathogenesis  of the hypopro thrombine-  
mia  and hypoproconver t inemia  accompanying thyrotoxicos is .  
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