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More in tens ive  synthesis  of the M-subunits of lactate dehydrogenase was demonst ra ted  bio-  
chemical ly  in the ovar ies  of mice with a high predisposi t ion to cancer  than in animals  with a 
low predisposi t ion,  although in both s t ra ins  of mice the common di rec t ion of g lycolys is  in the 
ova ry  was aerobic.  Differences  in the activity of M- and H-subunits  of the enzyme were de-  
tected h is tochemical ly  in the var ious  s t ruc tu res  of the ovary  in intact animals  and in mice 
rece iv ing  hexestrol .  
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It has now been establ ished that the isoenzyme spec t rum of lactate dehydrogenase  (LD) in the t issues  
of malignant tumors  and in the blood s e r u m  of tumor c a r r i e r s  is cha rac te r i zed  by high activity of the ca th-  
odic fract ions [2, 4, 6]. The isoenzyme spec t rum of LD in the var ious  organs  and sys t ems  of animals  
with tumors  has rece ived  much less  study. Never theless ,  the accumulat ion of exper imenta l  evidence in this 
field is essent ia l  for the elucidation of the pathogenesis  of neoplastic growth. 

Considering the important  role of ovar ian  hormones  in the production of m a m m a r y  gland tumors  and 
the dependence of s ter iod formation on the state of metabol ism,  the investigation descr ibed  below was c a r -  
r ied out to study the cha rac t e r i s t i c s  of glycolysis  in the ovar ies  (as ref lected in the LD isoenzyme spec-  
trum) of mice with different degrees  of predisposi t ion to the formation of m a m m a r y  gland tumors  (strains 
C3H and C57BL), rece iv ing  or  not receiving hexestrol .  

EXPERIMENTAL 

Mice of strain C3H with a high predisposition to the formation of spontaneous mammary gland tumors 

and mice of strain C57BL, resistant to such tumors even despite long administration of hexestrol, were 

used. Experimenta were carried out on 58 virgin females, 32 of which (16 of each strain) were intact, while 

12 C3H and 14 C57BL mice were treated with hexestrol. Starting from the age of 3 months the experimental 

animals received hexestrol by weekly subcutaneous injection of a dose of 200 #g in 0.I ml physiological 

saline per animal. After 1 month the mice were decapitated and the ovaries isolated. 

For the biochemical determination of the IX) isoenzyme spectrum the method of electrophoretic frac- 

tionation in agar gel was used [3, ?]. The isoenzymes were demonstrated histoehemically by the method of 

Ikava [5] and Nartsissov [i]. As a first step the optimal concentrations of urea (2.0 M for detection of the 

anodic fractions) and sodium lactate (i.0 M for the cathodic fractions) for the ovaries of the strains of mice 
used were determined. 
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R E S U L T S  A N D  D I S C U S S I O N  

Five LD fract ions were found in the ovar ies  of the intact mice of the 
s t ra ins  studied. The e lec t rophoret ic  analysis  showed that the fas t -migra t ing  
isoenzyme LD 1 had the highest  activity; combined est imation of the H- and M- 
subunits revealed  predominance of the anodic f ract ions  in the ovar ies  of both 
s t ra ins  of mice. Compar ison of the isoenzyrr/e spec t ra  revealed differences 
between the s t ra ins  as r ega rds  the activity of individual fractions: in the C3tt 
mice the activity of LD 1 and LD 2 was lower than in the C57BL mice; activity of 
LD 4 and LD 5, on the other  hand, was higher in the ovar ies  of the C3H mice. 
The differences in the LD isoenzyme spec t rum in the ovar ies  of the C3H and 
C57BL mice were confirmed also by the rat io between the totals of the M- and 
H-subunits  (Table 1). 

In the his tochemical  tests  the activities of the LD isoenzymes of the M 
and H type were es t imated f rom the deposition of d i formazan granules in the 
var ious  s t ruc tu res  of  the ovary.  

In the intact mice of both s t ra ins ,  activity of the anodic LD fract ions ap-  
peared in a l l  s t ruc tura l  components of the ovary,  but to different degrees .  In 
the ce l l s  of the s t ra tum granulosum and theca interna of the ripe follicles the 
intensity of d i formazan deposition was higher. Somewhat weaker  activity was 
found in the granulosa cel ls  and theca interna of the growing follicles.  Activity 
of the H type of LD in the c o r p o r a  iutea was distr ibuted i r regular ly :  in the pale 
cel ls  (i.e., cel ls  in the third stage of the s ec r e to ry  cycle - the phase of l ibera -  
tion of the secretion) the deposition of d i formazan was more marked than in the 
dark  cel ls  (cells in preparat ion for and synthesizing hormones) .  Differences 
between the s t ra ins  of mice as r ega rds  LD activity of the H type were observed 
in the pale lutein cel ls  of the co rpo ra  lutea and the granulosa cel ls  of the ripe 
follicles. The activity of the anodic fract ions was higher in these s t ruc tura l  
components  in the C3H mice. 

The study of the cathodic LD fract ions in prepara t ions  of the ovary  r e -  
vealed a positive react ion in all the s t ruc tures  of this organ. By the degree of 
the dec rease  in activity of LD [soenzymes of the M type the ovar ian s t ruc tures  
of C3H mice could be a r ranged  in the following order :  dark lutein cells  of the 
co rpo ra  lutea, cel ls  of the s t ra tum granulosum and theca interna of the growing 
follicles,  interst i t ia l  t issue, s t ra tum granulosum and theca interna of ripe fol- 
l icles.  

So far  as the C57BL mice are  concerned,  higher activity of the cathodic 
f ract ions in their  ovar ies  was observed in the cel ls  of the interst i t ia l  tissue. 

Hexestrol  affected the relat ive quantities of the LD fract ions inthe ovar ies  
of the s t ra ins  studied. Reliable evidence of an increase  in the anodic (LD 1 and 
LD2) and a decrease  in the cathodic (LD 4 and LDs) fract ions in the C3H mice of 
the exper imenta l  group compared  with intact animals was obtained. In the ova-  
r ies  of the C57BL mice a tendency toward an increase  in the LD 1 fraction and 
a decrease  in LD5 was observed,  but the differences were not significant. 

Histochemical  investigation of the LD isoenzymes in the mice of the ex-  
per imenta l  group showed an increase  in the LD activity of H type in the C3H 
animals in all s t ruc tura l  e lements  of the ovar ies ,  but especial ly in the dark 
cells  of the co rpora  lutea and theca interna of the follicles.  Hexestrol  increased 
the activity of the i soenzymes of this type in the ovar ies  of the C57BL mice 
mainly in the cells  of the interst i t ial  t issue, but in the s t ra tum granulosum of 
the follicles,  on the other  hand, less d i formazan was deposited. 

A decrease  in LD activity of the M type in the ovar ies  of the experimental  
C3H mice compared  with the control  was observed chiefly in the interst i t ial  
t issue and pale cel ls  of the co rpo ra  lutea. In the C57BL mice hexestrol  p ro -  
duced no  significant changes in the activity of LD isoenzymes of the M type. 
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The differences in the changes of the LD isoenzyme spectrum in the ovaries of mice with high and 
low predisposition to cancer in response to administration of hexestrol can evidently be attributed to the 
low lability of the regulatory systems of the body in C3H mice, in which, by contrast with the resistant 
C57BL mice, the action of the hormone led to increased synthesis of subunits of the H type. 

A study of the LD isoenzyme spectrum in the ovaries of intact C3H and C57BL mice thus revealed 
synthesis predominantly of H-subunits and the considerable magnitude of the anodic fractions. Differences 
between the strains were expressed as increased production of M-subunits in mice with high predisposition 
to cancer compared with the resistant strain. Administration of hexestrol led to different changes in the 
LD isoenzyme spectrum depending on the predisposition of the animals to form mammary gland tumors. 
The results suggest that in mice with a high predisposition to form spontaneous mammary gland tumors, 
slight but definite changes in metabolic processes develop as early as in the pretumor period, and they af- 
fect distant organs connected functionally with the organ in which the tumor is formed. 
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