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A decrease  in succinate dehydrogenase and cytochrome oxidase activity was found his tochemical ly 
in the t issues  of ra ts  with experimental  i ron-def ic iency anemia. 

The view has been expressed  [6] that symptoms of iron deficiency in rats  ref lect  a deficiency of cyto-  
chrome c and cyt0ehrome oxidase in their  t i ssues .  Later  work has demonstrated a paral lel  between the 
iron content in the body and activi ty of i ron-containing enzymes in animal t i ssues  [1]. A se r ies  of exper i -  
ments [2-5] showed that iron deficiency is accompanied by a decrease  in the enzyme activity of cytochrome 
c, cytochrome oxidase,  succinate dehydrogenase,  and aconitase in the hear t  and, to a somewhat l e s se r  de- 
gree ,  in the l iver  and kidneys of experimental  animals .  

Because of the smal l  number of investigations which had been undertaken to study the state of oxido- 
reductases  in t i ssues ,  especial ly  epithelial t issues ,  in experimental  i ron-def ic iency states,  the present  in- 
vestigation was ca r r i ed  out for this purpose.  

EXPERIMENTAL METHOD 

For  6 months,  22 growing female albino rats  of the same weight were kept on an art if icial  i ron-def i -  
cient diet with a normal  content of proteins,  fats,  carbohydra tes ,  t r ace  elements ,  and vitamins.  Six rats  
of the same weight acted as controls .  At the beginning and in the course  of the experiment the animals 

�9 were  weighed, and the hemoglobin concentrat ion in their  blood was determined.  The animals were s ac r i -  
ficed by decapitation. Two iron-containing enzymes were determined in the l iver ,  heart ,  s tomach,  tongue,  
and mucous membrane  of the cheek: succinate dehydrogenase (by the method of Shelton and Schneider) and 
cy tochrome oxidase (by the Nadi reaction).  Altogether 1344 histological sections were studied. The level 
of enzyme activi ty was es t imated f rom the number of formazan granules formed at places of localization of 
the enzyme.  Microphotometry was ca r r i ed  out with a type MF-4 microphotometer .  The resul ts  were sub-  
jected to s tat is t ical  analysis .  

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

All the experimental  rats  had developed hypoehromic ironTdeficiency anemia by the end of the experi-  
ment  (Hb 5.48• g%), while the blood hemoglobin concentrat ion in the control  group was 10.91 22.4 g% 
(P < 0.001). 

The his tochemical  investigation showed that suceinate dehydrogenase and cytoehrome oxidase were 
present  in all the t issues  of the anemic animals ,  but their  activity differed f rom that in the control  ra ts .  

In the l iver  and hea r t  of the experimental  animals no decrease  in succinate dehydrogenase activity 
was found, but in the epithelium of the tongue, cheek, and s tomach and in the muscular  layer  of the stomach 
(Figs. 1, 2) the dec rease  was significant (P < 0.01). 

The total of the indices of succinate dehydrogenase activity in all the organs (liver, heart ,  tongue, 
cheek, stomach) showed close cor re la t ion  (r = 0.84) with the blood hemoglobin concentration.  
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Fig. 1. Stomach of control  rat .  
Reaction for succinate dehydro-  
genase.  Intensive formazan  fo r -  
mation indicating high enzyme 
activity. 140 x. 

Fig. 2. Stomach of rat  with 
iron deficiency anemia. Reac-  
tion for succinate dehydrogen-  
ase.  Slight formazan  fo rma-  
tion, indicating weak enzyme 
activity.  140 • 

Cytochrome oxidase activity was reduced in all the studied t issues f rom rats  of the experimental  
group (P < 0.01), while the total of the indices of its activity showed only weak cor re la t ion  (r = 0.46) with 
the hemoglobin concentrat ion.  

In the hear t  and l iver ,  corre la t ion  was weak (r < 0.6) between the indices of activity of these two en- 
zymes ,  while in the epithelium of the s tomach,  tongue, and cheek cor re la t ion  was close (r > 0.7), indicat- 
ing that the changes were parallel  in their  course .  

It was noted during analysis of the resul ts  that the changes in suceinate dehydroger~ase activity and, 
in par t icu lar ,  in cytochrome oxidase activity were more  marked in epithelial s t ruc tu res .  

The effect of deficiency of cell resp i ra t ion  enzymes in rapidly regenerat ing epithelial t issues is to a 
large extent known: it usually leads to delay of regenerat ion and maturat ion of the cells [8]. 

The his tochemical  changes in oxido-reductases  observed in these experiments  probably develop in 
the body as a protect ive react ion aimed at supplying t issue iron for the needs of hematopoies is .  Other ex- 
per imenta l  evidence has been obtained that enzyme iron can be used in this way for hemoglobin synthesis 
in i ron-def ic iency states  [7]. 
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