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Repor t s  in the l i t e ra tu re  of the therapeut ic  effect of orot ic  acid in the anemias  a r e  highly con t r a -  
d ic tory .  Most inves t iga to r s  [2, 5-8, 10, 12-15] reporL that this  acid has a benef ic ia l  e f fec t  on h e m o -  
poies is  in anemias  main ly  of the megaloblas t ic  type.  Other  authors  [3-5, 11], however ,  obtained no effect  
f rom the use of orot ic  acid for  the t r ea tmen t  of megalob las t ic  anemias .  

The conflicting r epo r t s  of the effect  of orot ic  acid on hemopoies i s  and on the composi t ion  of the 
pe r iphera l  blood in no rma l  and pathological  conditions have r e s t r i c t e d  the field of potential  applicat ion of 
this  subs tance .  

In the p resen t  invest igat ion,  the act ion of orot ic  acid was studied on the pe r iphe ra l  blood and on the 
development  of e ry th rocy te s  and granulocytes  in the bone m a r r o w  of healthy an imals .  

EXPERIMENTAL METHOD 

Invest igat ions were  c a r r i e d  out on 27 male  guinea pigs weighing 350 g and 22 male  r a t s  weighting 
200 g. The guinea pigs were  subdivided into th ree  groups .  Group 1 was the contro l .  The exper imen ta l  
an imals  of groups  2 and 3 rece ived  orot ic  acid by mouth for  15 days in a daily dose  of 100 m g / k g  body 
weight (group 2) and 5 m g / k g  body weight (group 3). The hemoglobin concentrat ion,  the e ry throcyte ,  
re t icu locyte ,  and leukocyte counts and the leukocyte fo rmula  were  de te rmined  for  all  the animals  in the 
init ial  s ta te .  After  admin i s t r a t ion  of orot ic  acid fo r  15 days,  the an imals  we re  again invest igated and then 
kil led.  The m a r r o w  was taken  f rom the s t e rnum.  The bone m a r r o w  f i lms were  dr ied,  fixed with methanol  
and stained by  the G i e m s a - R o r a a n o v s k y  method.  Between 300 and 400 ce l l s  were  counted f rom each of 
the two s e r i e s  in the bone m a r r o w :  e ry thropoie t ic  (p roery throb las t s ,  e ry th rob la s t s ,  re t icu locytes ,  e r y t h r o -  
cytes) and granulopoiet ic  (myeloblas t s ,  p romye locy te s ,  mye loey tes ,  m e t a m y e l o e y t e s ,  s tab cel ls ,  and poly-  
morphonuc lea r  neutrophils) .  

The r a t s  were  divided into two groups  (control  and exper imenta l ) .  The exper imen ta l  an imats  r e -  
ceived orot ic  acid by mouth for  15 days  in a dai ly dose of 100 m g / k g  body weight. The subsequent inves t i -  
gations were  c a r r i e d  out exact ly  as for  the guinea pigs.  

The numer i ca l  r e s u l t s  were  subjected to s ta t i s t ica l  ana lys i s .  

EXPERIMENTAL RESULTS 

The results of the investigation of the peripheral blood of both guinea pigs and rats showed that after 
administration of orotic acid for 15 days the erythroeyte and leukocyte counts and the hemoglobin concen- 
tration in the peripheral blood of the experimental animals of groups 1 and 2 remained within the limits of 
no rma l  physiological  var ia t ion .  

No significant d i f fe rences  were  l ikewise obse rved  between the leukocyte fo rmulas  of the e x p e r i m e n t -  
al and control  an imals .  

A noteworthy fea tu re  was the i nc rea se  in the n u m b e r  of re t icu locytes  in the pe r iphe ra l  blood of the 
expe r imen ta l  an imals ,  e spec ia l ly  in those  rece iv ing  l a rge  doses  of orotic  acid (see f igure) .  

L a b o r a t o r y  of Physiology and Pathophysiology of Vi tamins ,  All-Union R e s e a r c h  Insti tute of Vi tamin-  
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Fig. 1. Ret iculocyte  count in pe r iphe ra l  blood 
of exper imenta l  an imals  be fo re  and a f t e r  r e -  
ceiving orot ic  acid (100 m g / k g ) .  1) Initial  
level; 2) a f t e r  adminis t ra t ion  of orot ic  acid.  

Table  1. Ery throcy te  and Polymorphonuclear  
Neutrophil  Counts in Bone Mar row of Guinea 
Pigs  (in %; M • m) 

Polymorpho 
Group of Ery- nuclear 
animals th~ocytcs P neutrophils P 

45,5• 
69,3-+2,8 0,001 0,01 

Control 
Experimental 

I 17,2-- + 3,3 
33,3----- 2,7 

Large  doses  of orot ic  acid had some  effect on 
bone m a r r o w  function. A s ta t i s t i ca l ly  significant in-  
c r e a s e  in the number  of ma tu r e  cel ls  was observed  in 
both the erythropoie t ic  and granulopoiet ic  s e r i e s  in 
the bone m a r r o w  (see table) .  

The m a r r o w  index of ma tura t ion  of neutrophils  
and e ry th rob las t s  in the exper imenta l  an imals  r e c e i v -  
ing orotic  acid in a dose  of 100 m g / k g  was only half  
that  in the control  an imals .  

Analysis  of these  resu l t s ,  taking into account 
the data published in the l i t e ra tu re ,  sugges ts  that  the 
effect  of orotic  acid causing dif ferent ia t ion of the ce l l s  
of the granulopoiet ie  and ery thropoie t ic  s e r i e s  of the 
bone m a r r o w  may  be due to an i nc r ea se  in enzyme 
act ivi ty,  namely  to i ts  act ion on dehydro-o ro ta te  de -  
hydrogenase  [1, 9]. The poss ibi l i ty  is  not ruled out 
that  excess ive  admin is t ra t ion  of orot ic  acid affects  
the amino-ac id  balance  in the body, which in turn  
modif ies  the functional act iv i ty  of the enzyme s y s t e m s .  
In these  conditions the fo rma t ion  of " re t ro inhib i tor  
e n z y m e s ,  is  poss ible ,  and these  m a y  take par t  in 
metabol ic  p r o c e s s e s  assoc ia ted  with the matura t ion  of 
the blood cel ls .  

It  may  t h e r e f o r e  be concluded f r o m  these  r e su l t s  
that  orot ic  acid m a y  be used to s t imula te  ma tura t ion  
of the ce l l s  of the ery thropoie t ic  and granulopoiet ic  
s e r i e s  in the bone m a r r o w .  
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