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The ra te  of deaminat ion of AMP in the l iver  mi tochondr ia  of r a t s  with v i tamin  K def ic iency 
is approx ima te ly  twice the no rm a l  value.  Adminis t ra t ion  of synthetic  v i tamin  K normal i zed  
this p r o c e s s .  No dec r ea s e  in the r a t e  of deamination of monoamines  ( tyramine,  p - n i t r o -  
phenylethylamine) was found, nor  did the abili ty to deaminate  h is tamine  appear  in the l i ve r  
mi tochondr ia  of r a t s  with v i tamin  K deficiency.  

T rea tmen t  of highly pur i f ied p repa ra t ions  of monoamine oxidases  by cer ta in  oxidizing agents (includ- 
ing oxidized oleie acid) led to the appearance  of a qual i tat ively new p r o p e r t y ,  the abi l i ty to deaminate  AMP 
[1]. This  phenomenon occu r r ed  in expe r imen t s  with mi tochondr ia  [6] and also in the intact  o rgan i sm [2, 
7, 15] in pathological  s ta tes  (hyperv i taminos is  D, radiat ion s ickness)  accompanied  by the accumulat ion of 
lipid peroxides  s i m i l a r  in the i r  chemical  p r o p e r t i e s  and biological  action to oxidized oleic acid [9] in the 
t i s sues .  

The antioxidizing p r o p e r t i e s  of the subst i tuted p-quinones ,  which include v i tamins  K and E, a re  well 
known [4, 12]. 

In this invest igat ion an a t tempt  was  made under  conditions of v i tamin  K def ic iency to detect  d i s tu r -  
bances  of catabolic reac t ions  of some ni t rogenous compounds s im i l a r  to d i s tu rbances  found in hyperv i t amin-  
os is  D [15, 16] and in radia t ion s ickness  [2, 5, 7]. 

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

Male albino r a t s  weighing 185-310 g were  used in the expe r imen t s .  Vitamin K def ic iency was in- 
duced by keeping the  an imals  on the diet desc r ibed  prev ious ly  [11, 17]. The c r i t e r ion  of development  of 
v i tamin  K def ic iency was an obvious iengthening of the p ro th rombin  t ime de te rmined  by Quick 's  method.  
The an imals  we re  sacr i f iced  a f te r  being kept for  40-45 days on the diet,  when the i r  p ro th rombin  t ime was 
30 • 0.5 sec compa red  with 17 -~ 0.4 sec in r a t s  on the no rma l  animal  house diet.  Control  r a t s  also r e -  
ceived the same v i t amin  K-def ic ient  diet and daily subcutaneous injection of 1 mg of the wa te r - so lub le  
v i tamin  K analog Vikasol;  the p ro th rombin  t ime in these  an imals  was no rma l  (18 ~- 0.6 sec).  The control  
an imals  were  sac r i f i ced  at the same t ime as the exper imenta l .  The l ive r  was washed with 0.9% NaC1 solu-  
tion and f rozen at -20~  The ma te r i a l  was  kept in this fo rm (but for  not m o r e  than 5 days) .  The t i s sues  
were  thawed and a 15% homogenate  p r e p a r e d  in 0.25 M sucrose  in a P o t t e r - t y p e  homogenizer .  The method 
of washing the mi tochondr ia  with hypotonic buffer  solution was descr ibed  p rev ious ly  [8]. The res idue  of 
mi tochondr ia  was  suspended in 0.2 M phosphate buffer ,  pH 7.4. The Protein content in the suspension was 
f r o m  2 to 5 m g / m l .  To a sample  1.8 ml in volume were  added 1 ml  of suspension and 1 ml  of one of the 
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TABLE 1. Rate of Deamination of Some Nitrogenous Compounds 
When Incubated with Rat Liver  Mitochondria (M + m) 

Nitrogen compound 

Tyramine , . . . . . . . .  
p- ~ilropnenymmylamine . . . . . .  
Histamine . . . . . .  
AMP 

Ra:e of deamination (in nmoles NH3/min 
per g protein) 

aorrnal 

38,3-----12,1 (7) 
35,2~6,3 (8) 

0 (7) 
1,6-----0,7 (7) 

vitamin K 
deficiency 

37,5-----5,9 (9) 
43,9-----5,7 (10) 

0 (9) 
5,4----- 1,3" (9) 

vitamin K 
deflcir 

37,8+- 18,1 (8) 
42,4-----2,3 (9) 

0 (8) 
2,9-----0,9 (8) 

*Difference between mean values obtained in vitamin K deficiency 
and under normal  conditions s tat is t ical ly significant: 0.02 < P < 
0.05. 
Note: Number of animals in parentheses .  

subst ra tes  in the following optimal ("saturating") concentrat ions (in mM): tyramine-HC1 3.2; AMP-Na 
10.0, histamine-2HC1 10.0. The samples were  incubated at 37~ for  45 rain, fixed by the addition of TCA, 
and the ammonia  concentrat ion in the p ro te in - f ree  supernatants  was determined by Conway's  i so thermic  
distil lation method followed by ness ler iza t ion .  The quantity of ammonia l iberated during incubation for 45 
rain was direct ly  proport ional  to the duration of incubation and the amount of enzyme added. The rate of 
deamination of p-nitrophenylethylamine-HC1 was determined as descr ibed previously  [5]. The protein con- 
centrat ion was determined by Lowry ' s  method. 

EXPERIMENTAL RESULTS AND DISCUSSION 

In vitamin K deficiency no s ta t is t ical ly  significant changes could be found in the rate of deamination 
of monoamines (tyrosine or p-ni trophenylethylamine).  No deamination of his tamine could be detected under 
these conditions. However,  the increase  in the rate of deamination of AMP in the l iver  mitochondria  of 
ra t s  with vitamin K deficiency was c lear ly  marked.  Administrat ion of Vikasol to these animals reduced 
the rate of this react ion to values not s tat is t ical ly significantly different f rom the level of AMP-deaminase  
activity of the l iver  mitoehondria  of the control ra t s  (Table 1). 

The considerable (almost twofold) increase  in the rate of the AMP-deaminase  react ion in vitamin K 
deficiency is In agreement  with resu l t s  ref lect ing the reduced content of adenosine phosphates in the 
musc les  or  blood p lasma [3, 11], and also the disturbance of oxidative phosphorylation in the muscles  [10, 
11] of mammals  with avi taminosis  K. In ra ts  receiving antivitamin K (tromexan) a decrease  in the ATP and 
AMP concentrat ions in the hear t  muscle has been descr ibed [18] and attributed to inhibition of biosynthesis  
of the AMP p r e c u r s o r s .  The presen t  resul ts  indicate that increased breakdown of AMP is possible in vi ta-  
min K deficiency. In hypervi taminosis  D2, which is accompanied by a disturbance of oxidative phosphoryla-  
tion [13, 14], the AMP-deaminase  activity in the l iver  mitochondria  also r i se s  sharply [16]. However, in 
the l iver  mitochondria  in hypervi taminosis  D 2 the decrease  in monoamine oxidase activity is accompanied 
by simultaneous appearance of ability to deaminate the subst ra tes  of diamine oxidase [15]. In vitamin K 
deficiency, under the conditions descr ibed in this paper ,  it was impossible to observe these phenomena 
which were expected on the grounds of the resu l t s  of experiments  with purified enzyme preparat ion [19]. 
The relat ionships between the amine-oxidase  and adenylate-deaminase activit ies observed in experiments  
with purified amine oxidases [1, 19, 20] are possibly  much more  complex at the mitochondrial  level [6] 
than in the intact o rganism [7]. 
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