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The effect of nitrofurantoin and furagin on spermatogenesis was studied in experiments on
male albino rats, The preparations studied were found to have a specific gonadotoxic action,
The processes mainly affected were spermiogenesis and the late stages of the cycle of the
spermatogenic epithelium. These disturbances were accompanied by a decrease in the
nucleic acid content in the cells, especially in the series of spermatocytes and spermatids,
There was a parallel decrease in the concentration of spermatozoa and in the duration of
their motility. Recovery from these disturbances took place only after a complete period
of spermatogenesis although the number of tubules with desquamated spermatogenic epi-
thelium continued to be increased.

Besides the main causes of disturbances of the reproductive function in the male,considerable
importance is attached at the present time to the harmful effect of chemicals and drugs on spermatogenesis
4, 5, 10, 13]. In this respect special attention has been paid to 5-nitrofuran derivatives, the harmful
effect of which on spermatogenesis has been known for a long time {14], However, the mechanism, charac-
ter, and persistence of the cell damage produced by these preparations have not yet been finally settled
I3, 7, 13, so that it is impossible to estimate the degree of their harmfulness to testicular function,

The effect of nitrofurantoin (furadonin) and furagin on the spermatogenic function of the testis was
accordingly studied in experiments to determine the character and persistence of the cell damage and also
the RNA and DNA content in the cells of the spermatogenic epithelium,

EXPERIMENTAL METHOD

Experiments were carried out on 90 sexually mature male albino rats to which a suspension of the
compounds for study was administered daily by gastric tube in therapeutic and toxic doses for 1 month,
Control animals received drinking water in the same way. At the end of the experiment the animals were
decapitated and the testes and their appendages removed, To verify the recovery of testicular function
some rats were sacrificed 18 and 48 days later (the duration of spermiogenesis and spermatogenesis).
The index of spermatogenesis [9], the mean number of spermatogonia per tubule (in 20 tubules), and the
number of tubules with desquamated spermatogenic epithelium and with the 12th stage of meiosis (the
metaphase of the second maturation division) was counted. To evaluate spermiogenesis the number of
tubules containing spermatozoa in the various stages of development was counted, These last three indices
were expressed as percentages of 100 tubules examined. Spermatozoa were studiedin a suspension ob-
tained from the tdil of the epididymis [1]. DNA was detected by Feulgen's reaction and RNA by Brachet's
method. Altogether 100 cells of each cell generation were studied entirely in fubules in stage VIIIof the
cycle of the spermatogenic epithelium,

EXPERIMENTAL RESULTS

The experiments showed that the nitrofurans, unlike antibiotics damaging the spermatogonia (6], had
a harmful effect on the late stages of spermatogenesis. The processes of spermiogenesis were most
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Fig. 1. Morphological changes in the spermatogenic epithelium under the
influence of nitrofurans: a)testisofcontrol 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, 220X,

severely affected, as shown by a reduction in the number of tubules 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), Almost 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. 1).

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 spermatogenesis, 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. Inturn, the damage to the spermatogonia and the spermatocytes 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 2
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 structures 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 spermatocytes 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 spermatogenic 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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