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The effect  of n i t rofurantoin  and furagin on spe rma togenes i s  was studied in exper iments  on 
ma le  albino r a t s .  The p r epa ra t i ons  studied were  found to have a speci f ic  gonadotoxic action.  
The p r o c e s s e s  main ly  af fec ted  were  spe rmiogenes i s  and the late s tages  of the cycle  of the 
spe rma togen ic  epi thel ium.  These  d is turbances  were  accompanied  by a dec r ea se  in the 
nucleic acid  content  in the ce l l s ,  espec ia l ly  in the s e r i e s  of s p e r m a t o c y t e s  and spe rma t id s .  
The re  was a pa ra l l e l  d e c r e a s e  in the concentra t ion of spe rma tozoa  and in the durat ion of 
the i r  mot i l i ty .  Recovery  f rom these  d is turbances  took place only a f t e r  a complete  per iod  
of spe rma togenes i s  although the number  of tubules with desquamated  spe rmatogen ic  ep i -  
thelium continued to be inc reased .  

Besides  the ma in  causes  of d is turbances  of the reproduct ive  function in the ma le , cons ide rab le  
impor tance  is a t tached a t  the p r e s e n t  t ime to the ha rmfu l  effect  of chemica l s  and drugs  on spe rma togenes i s  
[4~ 5, 10, 13]. In this r e s pec t  spec ia l  a t tent ion has been paid to 5 -n i t ro fu ran  der iva t ives ,  the harmful  
ef fec t  of which on s p e r m a t o g e n e s i s  has been known for  a long t ime  [14]. However ,  the mechan i sm,  c h a r a c -  
t e r ,  and p e r s i s t e n c e  of the cel l  damage  produced by these p repa ra t ions  have not ye t  been  finally set t led 
[3, 7, 13], so that i t  is imposs ib le  to e s t ima te  the degree  of the i r  ha rmfu lness  to t e s t i eu l a r  function. 

The ef fec t  of n i t rofurantoin  (furadonin) and furagin  on the spe rmatogen ic  function of the tes t i s  was 
accordingly  studied in expe r imen t s  to de te rmine  the c h a r a c t e r  and p e r s i s t e n c e  of the cell  damage and a lso  
the RNA and DNA content in the cel ls  of the spe rma togen ic  epi thel ium.  

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 90 sexual ly  m a t u r e  ma le  albino ra t s  to which a suspension of the 
compounds for  study was admin i s t e r ed  daily by g a s t r i c  tube in therapeut ic  and toxic doses  fo r  1 month.  
Control an imals  r ece ived  drinking w a t e r  in the s a m e  way. At the end of the expe r imen t  the an imals  were  
decapi ta ted and the t es tes  and the i r  appendages removed .  To ve r i fy  the r ecove ry  of t e s t i cu la r  function 
s o m e  ra t s  we re  sac r i f i ced  18 and 48 days la ter  (the durat ion of s p e r m i o g e n e s i s  and spe rma togenes i s ) .  
The index of spe rma togenes i s  [9], the m e a n  n u m b e r  of spe rmatogon ia  p e r  tubule (in 20 tubules),  and the 
number  of tubules with desquamated  spe rma togen ic  epi thel ium and with the 12th s tage of me ios i s  (the 
me taphase  of the second matura t ion  division) was counted. To evaluate  spe rmiogenes i s  the number  of 
tubules containing s p e r m a t o z o a  in the  va r ious  s t ages  of development  was counted. These  l a s t  three  indices 
were  e x p r e s s e d  as  pe rcen tages  of 100 tubules examined.  Spermatozoa  were  studied in a suspens ion  ob-  
tained f rom the tail  of the epididymis  [1]. DNA was detected by Feulgen ' s  reac t ion  and RNA by Brache t ' s  
method.  Al toge ther  100 cel ls  of each cell  genera t ion  were  studied en t i re ly  in tubules in s tage  VII iof  the 
cycle  of the spe rmatogen ic  epi thel ium. 

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

The expe r imen t s  showed that the n i t rofurans ,  unlike ant ibiot ics  damaging the sperrnatogonia [6], had 
a ha rmfu l  ef fec t  on the late s tages  of s p e r m a t o g e n e s i s .  The p r o c e s s e s  of sper rn iogenes is  we re  m o s t  
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Fig. 1. Morphological changes in the spermatogenie epithelium under the 
influence of nitrofurans: a) testis of control rat; b) arrest of spermatogenesis 
in a rat receiving therapeutic doses of nitrofurantoin; c) the same in a rat 
receiving toxic doses of furagin. Hematoxylin-eosin, 220• 

severely affected, as shown by a reduction in the number of hlbules containing spermatozoa. For instance, 
in animals receiving therapeutic doses of nitrofurantoin the number of these tubules fell to 43.5% below the 
control (P > 0.01), whereas in rats receiving toxic doses it fell by 50.3% (P < 0.01). Aim, st the same de- 
crease in this index was observed in animals receiving therapeutic and toxic doses of furagin (by 42.95%, 
P > 0.01, and 55.2%, P < 0.01, respectively). The late stages of the cycle of the spermatogenic epithelium 
also were severely damaged, for in most of the seminiferous tubules spermatogenesis was arrested at the 
primary spermatocyte stage (Fig. i). 

The absence of the 4th layer (spermatozoa) and 3rd layer (spermatids) of the spermatogenic epithelium 
in some of the tubules led to a statistically significant decrease in the index of spermategenesis, evidence 
of more severe disturbances in the testes [5, 6]. Despite the very small decrease in the number of sperma- 
togonia in the experimental animals, the action of the nitrofurans on them must nevertheless be regarded as 
unfavorable. In turn, the damage to the spermatogonia and the spemnatocytes developing from them led to 
the disappearance of these cells from the lumen of the seminiferous tubules, with the result that the number 
of tubules with desquamated epithelium was significantly increased. These changes corresponded to a 
marked decrease in the concentration of spermatozoa and a decrease in the period of their motility. 

Histochemical investigations showed that the disturbances of spermatogenesis were accompanied by 
changes in the content and character of distribution of nuclear chromatin st1~uetures and of pyroninophilic 
granules in the cytoplasm, indicating a decrease in the RNA and DNA content of the cells. RNA was affected 
more severely, especially in the series of spermatoeytes and spermatids. Since nucleic acids play an 
important role in the structure and function of the cell [2, 8, 12], the decrease in the nucleoprotein content 
observed in these circumstances was one of the important causes of the disturbance of spermatogenesis. 
The morphological and histochemical parameters studied returned to normal 48 days after the end of administra- 
tion of the compounds, recovery taking place more slowly in the animals receiving the toxic doses. Even 
at the end of this period, however, the number of tubules with desquamated spermatogenie epithelium was 
still greater in the experimental animals by a statistically significant degree, which confirms the marked 
gonadotoxic action of the nitrofuran compounds studied. 
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