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The development of avi taminos is  K in rats  produced ei ther  by a vitamin K deficiency in the diet or by 
division of the bile duct, was accompanied  by a sharp dec rease  in the daily excret ion of 5-hydroxyindole-3-  
acet ic  acid in the urine.  These d is turbances  d isappeared or  were cons iderably  reduced when the vitamin K 
substitute vikasol was given to animals  with avi taminosis  K. 

A state of avi taminos is  K has been shown to be accompanied by changes in the serotonin content in 
cer ta in  t issues  and by an inc rease  in the sens i t iv i ty  of some smoo th -musc le  organs to it [2-4]. The r e -  
sults of these invest igations could be in terpre ted  more  fully if the ds~amics  of excret ion of 5-hydroxyindole-  
3-ace t ic  ac id  (SHL&) were studied dur ing the development of avi taminosis  K in animals .  The charac te r  of 
metabol ism of this amine can be revea led  only by combined determinat ions  of serotonin and of its principal 
cataboli te ,  5HIA. 

In the p resen t  invest igat ion the dynamics  of u r ina ry  excre t ion of 5HL~_ was studied in rats during the 
development  of p r i m a r y  and s e c o n d a r y  avi taminosis  K. 

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

Exper iments  were c a r r i e d  out on 16 male albino rats  weighing 150-240 g, with a s imi l a r  level of 5HIA 
excret ion.  5HL4. in the 24 h urine was determined by the method of Udenfriend and co-workers  [11]. The 
24 h excre t ion of 5HIA was calcula ted pe r  100 g body weight. 

The dynamics  of 5HIA excre t ion  were sLudied in 8 rats  during the development of secondary  av i tami-  
nosis  K produced by ligation and division of the common bile duc~, before the ligation operation,  and during 
adminis t ra t ion  (subcutaneously,  daily) of vikasol in a dose of 2 mE/100  kg body weight. 

P r i m a r y  avi taminosis  K was produced in another  8 rats by keeping them in special  metabolic cages 
to prevent  coprophagy and on a diet f ree  f rom vitamin K [9]. In ra ts  with p r i m a r y  avi taminosis  K the exc re -  
tion of 5HIA was determined initially, during development of avitaminosis K, and after addition of vikasol 
to the vitamin K-free diet at the rate of 10 mg vikasol per I00 g diet. 

Development of avitamiaosis K was judged from a decrease in prothrombin activity of the blood. 
Blood was taken from the caudal vein and the determination was carried out by Lehmann's method [I]. In 
the experiments a lowering of the prothrombin activity of the blood to 20-30c~ was achieved. 

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

The exper iments  showed that the development of avi taminosis  K by means of a diet deficient in vi ta-  
min K or  of division of the common bile duct is cha rac te r i zed  by significant differences in the daily e x c r e -  
tion of 5tI/A in the urine~ 

P r i m a r y  Avi taminosis  K. The initial daily excret ion of 5HIA was determined twice for  each animal.  
The content of 5HIA in the 24 h urine of normal  rats  was 6.21 * 0.2 p g / 1 0 0  g weight, in agreement  with 
f igures  given by other  woH{ers [5, 7, 8]. Keeping the rats  on a diet deficient in vitamin K led to a gTadual 
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decrease in the 51IlA excretion in the urine. This decrease becamesii~mificant (,I.12:~0,32pg/I00 gbody 
weight; P< 0,001) by the 21stdayofkcepingthc rats on the vitqmia K-deficient diet. By the' 31st day-the 
51IIA excre t ion  was 38.95~ of its initial value. Addition of vikasol  to tlm diet r e s t o r e d  the or iginal  level of 
5IfL~ exc re t ion  by  the 7th day (6.31 + 0.01 ~ g / 100  g body wcight:)~ 

Secondary  Avitar K. As in the p reced ing  s e r i e s  o f ~ x p e r i m e n t s ,  the original  5ILIA excre t ion 
was d e t e r m i n e d  twice  for  each  ra t  before  l igat ion of the bile duct. F rom the 11th day a f t e r  l igation of the 
bile duct, a s h a r p  i nc rea se  in the exc re t ion  of 5IfL4. was obse rved ,  r c ~ h i n g  15.9 • 1.45 pg /100  g b o d y  
weight  by the 14th day. Next followed a m a r k e d  d e c r e a s e  in 5ItIA e• fal l ing to only 1.62 ~= 0.08 p g /  
100 g, o r  25.2% of the or ig inal  level  of 5HIA excre t ion ,  by the 28th day: Af t e r  development  of avi t~minosis  
K for  a per iod  of 28 days ,  the r a t s  of this group r ece ived  vikasol  by sdbC~ffaneous injection in a dose of 
2 r ag /100  g body weight. On the 5th day af admin i s t r a t i vn  of v ikasol ,  ~he 5IttA excre t ion  had not yct r e -  
tu rned  to i ts  p r e o p e r a t i v e  level ,  but it showed a s t a t i s t i c a l l y  s ignif ieant  in~ '~ase  (to 5 ~ 0.28 t~g/100 g 
body weight) c o m p a r e d  ':vith the value of the. 28th day of dev.elopmcnt of av i t aminos i s  K (P < 0.001). 

Consequent ly ,  in both p r i m a r y  and sdconda ry  avita1~inosis K, ia the per iod  of intensive d e c r e a s e  of the 
c lot t ing powei" of the blood (deei 'easc in p ro thrombin  ac t iv i ty  to 20~3o0%),a d is turbance  of se ro tonin  m e t a -  
bo l i sm is obse rved .  The excre t ion  of 5HLk in the urine falls cm~sidgrahly when the body is deficient  in 
v i t amin  K. P r e s u m a b l y  the r eason  for  this l ies  in inhibition of serotot i in bios ynthesis  in an imals  w ith av i t a -  
minos i s  K. This  hypothes is  is conf i rmed  by the resuJt~ of our prc{;ious inve.stigat[ons [3] showing that av i t a -  
m inos i s  K leads  to a reduct ion 4n the se ro ton in  content in the t i s saes ,  whil~ admin i s t r a t ion  of vikasol  to 
a n i m a l s  with av i t aminos i s  K or loading of intact  an ima l s  wit!,, v i t amin .K causes  an inc rease  in scrotonin  
content  in the t i s sues  above the initial level ,  b to r eove r ,  dur ing ana lys i s  of the exper imen ta l  r e su l t s ,  a l low- 
ance m u s t  be made for the fo rmat ion  of se ro ton in  r e s e r v e s  by the t-issues. We have as yet no d i rec t  proof  
that  the binding of se ro ton in  by the t i s sues  is weakened in an ima l s  with avibuminosis  K, but this view is sup-  
por ted  by the fact  that A T P  plays  an e s s e n t i a l  role  in the fixation o.}' sero tonin  [10], and we have found that 
b iosyn thes i s  of A T P  is inhibited in av i t aminos i s  K [6]. 
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