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Summary. Furazolidone was given to male Nubian goats for 5 days at a therapeutic dose
mg/kg or at a dose of 40 mg/kg, and the effect on semen morphology and
biochemistry was studied. At the lower dose, furazolidone significantly reduced seminal
ejaculate volume, the number of motile spermatozoa per ejaculate and the number of live
spermatozoa per ejaculate, while secondary abnormalities increased. At a dose of
40 mg/kg, the same effects were produced and there were significant reductions in wave
of 10

motion, percentage of motile spermatozoa and percentage of live spermatozoa. Fructose
concentration was significantly reduced with both the doses, while citric acid was not
affected by either one. Alkaline phosphatase activity was lower with 10 mg/kg of
furazolidone and increased when the larger dose

was

administered.

Introduction.

nitrofuran drug, furazolidone (N-5-nitro-2-furfurylidene-amino-2oxazolidine), is used to treat certain microbial diseases in humans (Dupont et al.,
1984 ; Zhi-Tian et al., 1985) and animals (Brander, Pugh and Bywater, 1982) and
as an additive in pig and poultry feeds. It has a number of pharmacological and
toxicological properties (for review, see Ali, 1983).
The anti-fertility effect of some nitrofuran drugs (e.g. nitrofurazone,
furalatdone and nitrofurantoin) has been well-documented in humans and animals
(Nelson and Bunge 1957 ; Albert et al., 1974 ; Yunda and Kushniurk 1974 ;
Hagenas et al., 1978). Furazolidone has been reported to have some adverse
effects on the fertility of male chickens (Cooper and Skulski, 1956 ; Ali et al.,
1984). However, the effect of this drug on mammal fertility has not been studied
thoroughly (Koeda et al., 1976), and there are no reports of its effect on the
reproduction of domestic animals, except for our recent work on the effect of
furazolidone on reproductive hormone of the female goat (Hassan et al., 1986).
The aim of the present work was to determine the effect of furazolidone on
the fertility of male goats by assessing the morphological and biochemical
properties of their semen.
The

Materials and methods.
Animals. - Healthy male Nubian goats, aged 2 to 4 years and
19 kg, were used. They were housed in groups and given lucerne,

weighing 16 to
sorghum grains

and water ad libitum. Before the start of the experiment, the animals were
acclimatized for one month and trained for semen collection by electro-ejaculation
on four occasions.
Treatment. - For 5 days, the experimental goats were given one of two doses of
pure furazolidone (Orphahell, The Netherlands) suspended in distilled water : a
therapeutic dose of 10 mg/kg or a dose of 40 mg/kg. The semen was collected
on

the 6th

day.

Semen collection. - Before semen collection, faeces were removed from the
bucks by warm saline enema to ensure adequate contact between the rectal
mucosa and the ejaculatory probe. The animal was laid on its side and a
transistorized rectal probe (The Ruakura, MK IV Ram Probe, Alfred Cox, Surrey,
England) was lubricated with glycerine and inserted approximately 11.5 cm into
the rectum. The probe was positioned so that the electrodes were oriented
ventrally to press the ring electrodes against the rectal wall in the region of the
semina vesicle, prostate gland and hypogastric plexus. A total of 15 stimuli were
given to obtain semen emissions in graduated tubes. The semen was immediately
taken to the laboratory for evaluation.
The volume, wave motion, percentage of
motile spermatozoa, sperm count, total spermatozoa per ejaculate, number of
motile spermatozoa per ejaculate and the proportions of primary and secondary
abnormalities in the semen samples were evaluated by standard methods
described by Campbell et a/. (1956) and Zemjanis (1969).

Morphological evaluation of semen.

-

Biochemical evaluation of semen. - The concentration of fructose was estimated
colorimetrically by the method of Roe (1934) modified by Mann (1964). Citric acid
concentration was determined by the colorimetric method of Speck et a/. (1946)
modified by Mann et a/. (1957) and Linder and Mann (1960). The activity of
alkaline phosphatase (AP) was estimated spectrophotometrically according to the
Sigma Technical Bulletin, No. 246 (1982).
Statistical analysis. - The values reported were the means ± SEM with the
number of animals in parenthesis. The means of the different experimental groups
were compared using Student’s t-test.

’

Results.
Effect of furazolidone

on semen

morpho%gy. -

The effect of furazolidone

morphological parameters of semen is shown in table 1. At a
dose of 10 mg/kg, the drug decreased significantly ejaculate volume, the number
of motile spermatozoa per ejaculate and the number of live spermatozoa per
ejaculate. Secondary abnormalities also increased significantly. When the goats
were given 40 mg/kg, the effects were similar and significant reductions in wave

treatment on various

motion, percentage of motile spermatozoa and percentage of live spermatozoa
were

obtained.

Effect of furazolidone on semen biochemistry. - Table 2 shows the effect of
the drug on seminal concentrations of fructose, citric acid and AP activity.
Fructose concentration decreased significantly with both doses. A dose of

10 mg/kg significantly reduced AP activity, while 40 mg/kg caused a significant
increase (P < 0.0011. Citric acid concentration was not affected by either dose
(P < 0.11. ).

Discussion.
The present results show that furazolidone treatment at doses of 10 or
40 mg/kg had a deleterious effect on semen quantity and quality. The decrease in
seminal volume observed could have resulted from a decrease in seminal plasma
the latter constitutes the bulk of whole semen - but number of the total spermatozoa per ejaculate was not significantly altered by the treatment. Therefore,
the decrease in semen quantity might reflect the influence of the drug on the
secretory activity of male accessory glands.
The significant decrease in the number of motile and live spermatozoa per
ejaculate in goats treated with furazolidone probably resulted from the significant
decreases in ejaculate volume and sperm concentration (sperm count/I). At small
doses in vitro, the nitrofurans are known to be sperm-immobilizing agents (Albert
et al., 1974). In the present work, furazolidone appears to reduce sperm motility
in vivo, indicating that at least some of the drug, or its metabolites, passed into
the semen.
The increase in sperm abnormalities exceeds the normal 20 percent usually
found in semen (Foote and Trimberger, 1968). Thus, a decrease in fertilizing ability would be expected in goats treated with this drug. At 40 mg/kg, furazolidone
produced significant reductions in wave motion and the percentage of motile and
live spermatozoa. It is established that a decrease in sperm motility affects fertility
adversely since high motility enables a large number of spermatozoa to reach the
cervix, penetrate into its mucosal folds and then be distributed throughout the
uterus and Fallopian tubes (Lightfoote and Salamon, 1970 ; Lightfoote and Restall, 1971There is a fairly good correlation between sperm motility and fertilizing
ability (White, 1968). The marked reduction in sperm motility of furazolidonetreated goats and the decrease in the number of live spermatozoa possibly
occurred as a result of alterations in the metabolism of the testes and/or
spermatozoa. It is known that nitrofurans considerably alter testis metabolism,
inhibiting both the utilization of glucose and the formation of citric acid by
gonadal tissue, and altering pyruvic acid metabolism (Paul et al., 1952 ; 1953 ;
1954 ; Featherstone et al., 19551.
Semen fructose concentration was significantly decreased by both the doses
used. This finding could be ascribed to disturbed testis metabolism and the inhibition of glucose utilization (Paul et al., 1952 ; Featherstone et al., 1955). It is
known that when blood glucose is converted into seminal fructose, a series of
enzymatic reactions occurs, leading to the formation of 6-phosphofructose, which
is finally converted by alkaline phosphatase into seminal fructose (Mann, 1964).
A more detailed study of the effects of chronic administration of smaller
doses of furazolidone on the reproductive functions of goats, and of their reversibility, may be warranted. The male hormone profiles of goats treated with furazolidone are now being measured in our laboratory ; the results may help to eluci-

date the actions of this drug on the goat reproductive system. It would also be of
interest to measure the concentrations of the drug in the semen of treated animals.
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Résumé.

Caractéristiques du

sperme de boucs traités à la furazolidone.

De la furazolidone est administrée à des boucs

pendant 5 jours, à la dose de 10 mg/kg

(dose thérapeutique) ou de 40 mg/kg. L’effet de la drogue sur les caractéristiques morphologiques et certaines propriétés biochimiques du sperme est examiné. A la plus faible dose,
la furazolidone réduit significativement le volume de l’éjaculat ainsi que le nombre de spermatozoïdes mobiles et de spermatozoïdes vivants. La proportion d’anomalies secondaires
est aussi augmentée. A forte dose, les mêmes troubles sont observés, mais avec une sévérité accrue. La concentration en fructose est réduite, quelle que soit la dose de furazolidone, tandis que celle de l’acide citrique n’est pas modifiée. L’activité de la phosphatase
alcaline est réduite par les faibles doses et stimulée par les fortes doses de furazolidone.
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