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In rats  with p r i m a r y  and secondary  vitamin K deficiency the prothrombin time was prolonged 7-8 
t imes ,  the blood level of ATP + ADP was lowered by more  than half, and the concentration of inorganic 
phosphorus was increased.  Adminis t rat ion of synthetic vitamin K substitute vikasol to these animals com-  
pletely prevented all the observed changes.  

Previous  investigations showed that vi tamin K part icipates  in blood coagulation not only by s t imulat-  
ing biosynthesis  of some procoagulants ,  but also by acting on the final phase of the process  of blood clot- 
ting: in animals with avi taminosis  K the elast ic proper t ies  of fibrin plasma clots are  considerably reduced,  
and adminis t ra t ion  of the synthetic vi tamin K substitute vikasol sharply increases  their  elast ici ty [5]. 
More recent ly ,  resul ts  have been obtained confirming that the p rocess  of fibrin formation is accompanied 
by the splitting of organic phosphorus compounds [10] and by the breakdown of ATP [121. 

In face of these findings and of our ea r l i e r  demonst ra t ion of the importance of vi tamin K in metab-  
ol ism of h igh-energy  phosphorus compounds in muscle  [2-4, 8, 9], the present  investigation was ca r r i ed  
out with the a im of determining whether vi tamin K deficiency is accompanied by changes in the concent ra-  
tions of these compounds in the blood plasma.  

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

Exper iments  were ca r r i ed  out on 80 adult male albino rats .  Secondary avi taminosis  K was produced 
by ligation and excision of the bile duet [1]. To produce p r i m a r y  avi taminosis  K the rats  were kept on a 
semisynthet ic  diet [11], slightly modified by ourse lves :  instead of diets of soy protein recommended by 
other authors ,  the same quantity of case in  was used. This was t reated for  3 h with boiling ethanol, allowed 
to stand overnight in the same solvent,  and then dried at room tempera ture .  Coprophagy was prevented by 
keeping the animals in cages with grated f loors ,  through which the excre ta  could fall. By the end of the 
3rd  week vitamin K deficiency had developed in the animals receiving this diet and also in the animals with 
a ligated bite duct, as  shown by a marked increase  in their  ~rothrombin t ime. At this period the animals 
were sacr i f iced by decapitation and blood quickly taken for investigation. ATP and ADP in the plasma 
were determined by Sei ts ' s  method [6], and inorganic ~ohosphorus by the method of Uzbekov and Uzbekov [7]. 

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

The experimental  resul ts  are  given in Table 1. 

Ligation of the bile duct led to the development of vitamin K deficiency in the ra ts ,  as shown by the 
prolongation of their  pro thrombin  t ime to 8 t imes that of the intact animals.  The content of ATP +ADP in 
these animals was reduced by more  than half, while at the same time the inorganic phosphorus concent ra-  
tion was increased.  In the group of rats  with ligated bile duct and receiving the water -so luble  analog of 
vitamin K (vikasol) by subcutaneous injection in a dose of 1 mg daily for 3 weeks, the prothrombin time 
and inorganic phosphorus concentrat ion were the same as in the intact animals ,  while the ATP + ADP con- 
centrat ion were the same as in the intact animals ,  while the ATP + ADP concentrat ion was slightly higher.  

Department  of Physiology and Biochemis t ry  of Man and Animals and Biological Research  Division, 
Institute of Chemistry ,  Gor 'k i i  Universi ty .  (Presented by Academician of the Academy of Medical Sciences 
of the USSR S. E. Severin.) Transla ted  f rom Byulleten'  Eksper imenta l 'no i  Biologii i Meditsiny, Vol. 67, 
No. 3, pp. 48-50, March, 1969. Original ar t ic le  submitted Februa ry  26, 1968. 

267 



TABLE 1. Prothrombin Time,  Total ATP + ADP, and Inorganic Phosphorus in Blood Plasma of Rats (M~m) 

Group and number of animals 

Intact  ra ts  on normal  vivar ium diet (23) 
Rats with secondary  avi taminosis  K produced by ligation of bile 

duct (20) 
Rats with ligated bile duct receiving vikasol (15) 
Rats with primary avitaminosis K (10) 
Rats receiving vitamin K-deficient diet + vikasol (12) 

P ro th rom-  
bin t ime 
(in sec) 

14+0.3 

113~9.6 
14• 

101+8.9 
14+0.6 

ATP + ADP 
(in gg /m l) 

18.0 + 1.02 

8.7• 
22.9 + 0.97 

6.7+0.86 
17.2+0.84 

Pinorg (in 
#g/ml) 

18.4+0.57 

26.5• 
18.8+0.70 
26.3+1.61 
18.3+0.55 

Note. Differences between mean data obtained for experimental  (avitaminosis) and corresponding control  
ra ts  (intact animals ,  rats  receiving vikasol) a re  s ta t is t ical ly  significant: P < 0.001. 

In the animals receiving a vi tamin K-deficient diet, avi taminosis  K also developed: the prothrombin 
t ime was 7 times longer than in the intact ra ts .  The ATP + ADP concentrat ion in the blood plasma fell by 
60% compared with the intact animals and the inorganic phosphorus concentration was increased.  In the 
animals receiving a vitamin K-deficient diet and vikasol in a daily dose of 1 mg throughout the experiment ,  
all the indices studied remained at the same level as in intact animals on a normal  vivar ium diet. 

It thus follows that p r i m a r y  a l imentary  vitamin K deficiency and secondary avitaminosis K produced 
by ligation and excision of the bile duct led to a sharp decrease  (by more  than 50%) in the plasma ATP + 
ADP concentrat ion with a simultaneous increase  in that of inorganic phosphorus.  Administrat ion of vika- 
sol, the water-soluble  analog of vitamin K, completely prevented these changes.  
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