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Abstract: The present study was carried to observe the effect of aflatoxin on ovine sperm in vitro. Ram
epididymal and ejaculatory sperm cells were added into media containing different concentrations of
aflatoxin Bl. When ram epididymal sperm were put in different concentrations of aflatoxin, one-hour post
incubation in control group, 81.25% of sperm cells were alive of which, 82.88% were motile. Significantly
(p=<0.03) higher than medium with 31.25 ppb and higher concentration. The lowest motility (15.93%) was
observed in 62.5 ppb aflatoxin. Sperm viability did not significantly changed after 2nd and 3rd h incubation
but significantly decreased in 4th and 5th h post mcubation However, motility was not altered in the
2nd, 3rd, 4th and 5th h post incubation. In ejaculatory sperm, one hour post-incubation, in control group,
83.24% of sperm were alive of which 93.98% were motile, sigmificantly (p<0.05)higher than motility in
medium with 7.81 ppb and higher concentrations of aflatoxin but not different with 1.96 ppb aflatoxin. In
62.5 ppb aflatoxin, the lowest motility was observed (18.9%). Sperm motility patterns for both epididymal and
ejaculatory sperm cells were different after incubation mn different concentrations of aflatoxin. The results of
the present experiment showed that aflatoxin could decrease sperm motility obtained from ejaculation or

epididymis.
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INTRODUCTION

Mycotoxins, secondary metabolites of fungus are
toxic for ammals and human (D'Mello and Macdenald,
1997). These substances are found in ammal feed and
soon or late will affect different parts of body. There 1s not
so many works indicating different effects of mycotoxins
on reproductive tract. Zeralenone is one of the toxins,
which is studied in relation to reproduction. Tt is secreted
by the fungi of Fusarium family and has estrogenic effect.
It has been suggested to alter estrous cycle in pigs. It also
had reduced pregnancy rate and increased wvaginal
prolapse n this species (Osweiler, 1986). The effect of
Zeralenone 1s also studied on cocytes maturation and its
contra effect with estradiol 17 P on granulosa cell
development in cow (Minervim et al,, 2001). Another
detrimental mycotoxin, which has been traced in animal
origin food in Tran, is aflatoxin. Some species of
Aspergillus which produce this toxin are; 4. flavous,
A. pominus and A. parasiticus. Aflatoxin is  strongly

toxic, carcinogenic, tratogenic, mutagenic and

immunosuppressive  (Puschner, 2002). It has been
detected n the milk of animals ate it (D'Mello and
Macdonald, 1997) and so it is suspicious to be transferred
to human by food products. There are many studies
concerning the effect of aflatoxin on reproduction of rats
and rabbits. Esteroidogenic and spermatogenic potentials,
sperm maturation and storage in the male rat after acute
treatment with aflatoxin. He has also studied the Sperm
production rates, sperm physiology and fertility in rats
chronically treated with sub-lethal doses of aflatoxin
{(Egbunike et al., 1980, Egbunike, 1982, 1985). Hafez et al.
(1983) have studied the effect of dietary aflatoxins on
adult fertile male and female rabbits at various
reproductive conditions. They showed that feeding
rabbits with aflatoxin during 7 days sigmficantly
decreased conception rates m this species. Picha et al
(1986) showed that aflatoxin is present in the seminal
plasma of boars. They have also postulated its relation to
sperm production. After feeding ocharatoxin, Solti e# al.
(1999) have analyzed the serum and seminal plasma of
boars and could find it in plasma. The effects of dietary
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concentration of aflatoxin with or without vitamin C on
meiotic chromosomes, sperm head morphology and sperm
count in mice has been studied (Sinha and Prasad, 1990,
Sinha and Bose, 1992). Ibeh et al. (1994) have studied the
correlation of human serum aflatoxin and infertility. Theh
and Saxena (1998) studied the effect of aflatoxin on the
histopathology and some enzymes in testes of rats. A
significant decrease in semen quality, sperm
concentration and motility but no change in pH and
fructose of rabbits orally received aflatoxin (ElZahar et al.,
1996). Uriah et al. (2001) have studied the impact of
aflatoxin on human reproduction. In their observation in
Nigeria, they noticed that the concentrations of aflatoxin
were higher in infertile men comparing to the fertile ones.
Alterations of plasma testosterone, ejaculation volume,
sperm concentration and motility as well as semen
fructose were significant in rabbits treated with aflatoxin
(Salem et al, 2001). Reported the reduction of
testosterone production in chromic aflatoxicosis in mice
(Verma and Nair, 2002). Epididymal sperm, on the other
hand has been widely retrieved from the men with
obstructive azoospermia and insemination with them
resulted to pregnancies (Patrizio, 2000). Agnes and
Alkbarsha (2003) showed that the fertility of the treated
mice with aflatoxin B, was reduced drastically. Sperm
concentration in the epididymis and sperm motility
decreased whereas sperm abnormalities imcreased.
When bulls feed with contammated food sperm
motility was greatly reduced and there were a high
percentage of sperm and plasma
testosterone and oesteradiol-17 B concentrations were
elevated (Lange et al., 1998). Hafez et al. (1982) showed
that three buffalo bulls’ semen that feed with aflatoxin B
and G during two weeks had marked decrease in the live
percentage of sperm and high increase in the sperm
abnormalities.

abnormalities

MATERIALS AND METHODS

Sperm preparation: Ram testicles were prepared from a
local slaughterhouse in Tehran suburb and carried to the
laboratory in a cool environment (4°C) because it has
been reported that sperm cells will remam motile
when testicles are transported and kept in cool place
(JTames et al., 2002; Yuand Leibo, 2002). Cauda epididymal
sperm cells were obtained using a sterile scalpel, the
parietal tunic was removed leaving the tail of epididymis
exposed as done by Blash et af. (2000) and used for
motility assess because it has been show to have the
maximum motility comparing the other parts of epididymis
(Osweiler, 1986). Sperm cells from ejaculated semen and
sperm 1solated from cauda epididymis were diluted m BO

medium. This medium consisted of 112.0 mM-NaCl,
402 mM-KCl, 2.25 mM-CaCl,, 0.83 mM-NaH,PO,,
0.52 mM-MgCl,, 37.0 mM-NaHCO,, 13.9 mM-glucose,
1.25 mM-sodium pyruvate, 31 mg mL~' potassium
penicillin G and contained 0.1% polyvinyl alcohol (PVA)
(W/v) because in owr previous study (Tajik et al., 1994)
this concentration of PVA could support frozen-thawed
bovine sperm motility in BO medium. This medium had
the osmolarity of almost 300 mOsm, which is shown to
have a less detrimental effect on bovine epididymal
spermatozoa than hype and hyper osmotic versions
(De Pauw et al., 2003). Ejaculation was preformed 2 days
a week because Kaya et al (2002) have shown that
ejaculation frequency could significantly decrease sperm
motility mn rams. For motility scoring, sperm cells were
diluted to have a final concentration of 2-4x10° cells.
Sperm motility was assessed under the x20 magnification
of a light microscope. Totally 10 healthy Chall rams were
used for ejaculation and 3 replications were carried. For
epididymal sperm 20 testicles (10 rams) were used and
data were pooled for them. Sperm cells stained by eosin
nigrosin were observed under a light microscope X 1000
to access sperm viability during study.

Experiment was carried during one year (12 month)
started in September 2005 and finished the next year.
Similar results were observed during the experiment time,
so the data were pooled.

Statistical analysis: Motility of epididymal and
ejaculatory sperm cells in different concentrations of
aflatoxin-a, were analyzed by ANOVA. When the analysis
revealed a significant effect, the values were compared by
Duncan’s multiple range test.

RESULTS

Epididymal sperm viability is shown in Table 1. One
hour after incubation of sperm cells in medium without
aflatoxin, in control group, 81.2% of sperm cells were live,
which was significantly (p<0.05) ligher than live sperm
cells in medium supplemented with 7.81, 31.25 and 62.6
aflatoxin (with 72.92, 71.8 and 66.72% live sperm cells,
respectively) but not different with that of medium
supplemented with 1.96 ppb aflatoxin where sperm motility
was 78.84%. In second hour of incubation the proportion
of live sperm was significantly altered in all groups. The
proportion of live sperm was not altered m control group
after 3 h mcubation; however it was reduced dose
dependently in other groups.

Table 2 shows the proportion of live ejaculatory
sperm 1 different concentrations of aflatoxin B. One hour
post-ncubation m control group (without aflatoxiny,
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Table 1: Viability of ram epididvmal sperm after incubation in different concentrations of aflatoxin

Viability (Mean+SD) in different times ¢h) after incubation

Toxin concentrations 1 2 3 4 5

0 8l.2¢8 80.04° 78208 75.96* 73.200
1.96 78.84® 75.08" 74.96% 70.68* 68.60%®
7.81 72.92> 71.24 68.96> 66.48F 63.64%
31.25 71.80F° 04.68 61.92° 5788 58.04™
62.6 0677 02.04 02.08 57.40P 56.28°

=¢: Values in columns with different superscripts are significantly different (p<<0.05)

Table 2: Viability of ram ejaculatory spemm after incubation in different concentrations of aflatoxin

Viability (Meant8D) in different times (h) after incubation

Toxin concentrations 1 2 3 4 5

0 83.24° 80.44* 7872 74.96* 71170
1.96 80.84%® 76.36% 72.12% 67.28% 62.08®
7.81 72.48° 70.68° 65.16> 6176 57.00%
31.25 69.60F 63.20¢ 5872 5317 50.39+
62.6 63.63° 57.92¢ 55.4¢° 5042 45.74¢

*%: Values in columns with different superscripts are significantly different (p<0.05)

Table 3: Motility of ram epididvimal sperm after incubation in different concentrations of aflatoxin

Motiility (Mean+8D) in different times (h) after incubation

Toxin concentrations 1 2 3 4 5

0 67.40 69.00 66.80° 64.20° 61.40°
1.96 63.00¢ 60.2¢¢ 56.00 51.60P 45.40°
7.81 56.60¢ 47.20F 40.00° 3240 24.76°
31.25 36.88° 21.8¢F 7.607 3.00¢8 1.44%
62.6 10.52° 4.808 116 0.5 0.20°

#4: Values in colunns with different superscripts are significantly different (p<0.05)

83.24% of sperm cells were live, which was significantly
(p=10.05) higher than proportion of live sperms in medium
supplemented with 7.81, 31.25 and 62.6 ppb aflatoxin
(with the proportion of 72.48, 69.6 and 63.63% live sperms,
respectively) but not different with medium supplemented
with 1.96 ppb aflatoxin where 80.84% of sperm cells were
alive. In second hour of incubation the highest live
percent was observed in control (80.44%), which was not
significantly different with 1.96 (76.36%). However, it was
decreased in 7.81, 31.25 and 62.5 ppb aflatoxin which
viability was 70.68, 63.2 and 57.92%, respectively. As in
the epididymal sperm, live percent did not alter in control
group after 3 h post-incubation.

To define the real proportion of motility in the
present experument, sperm motility was calculated from the
live sperm cell and was called motility ratio. One hour after
incubation of sperm cells in medium without aflatoxin, in
control group, 82.89% of sperm cells were motile, which
was signmificantly (p<t0.05) higher than motility in medium
supplemented with 31.25 and 62.6 aflatoxin (with 51 .87 and
15.93% motility, respectively) but not different with
medium supplemented with 1.96 and 7.81 ppb aflatoxin
where sperm motility was 80.03 and 77.83%, respectively.
In second hour of mcubation motility was not
significantly changed in control and 1.96 ppb aflatoxin.
However, it was decreased in 7.81, 31.25 and 62.5 ppb
aflatoxin which motility was 66.66, 34.63 and 8.27%,

respectively (Table 3). Sperm motility was not altered in
control group after 3 h post-incubation, however it was
reduced dose dependently in other groups. Indeed almost
all sperm cells were immotile in 62.6 ppb aflatoxin
supplemented medium after 3rd h (2.15%), which was
significantly lower than other groups (p<<0.05).

Sperm motility patterns were also different after
incubation in different concentrations of aflatoxin.

Omne hour post-incubation m control group (without
aflatoxin), about 93% of sperm cells were motile, which
was sigmficantly (p<0.05) higher than motility in mediun
supplemented with 31.25 and 62.6 ppb aflatoxin (with
motility ration of 52.09 and 18.09%, respectively) but not
different with medium supplemented with 1.96 and
7.81 ppb aflatoxin where sperm motility ratio of 92.76 and
85.04, respectively. In second hour of meubation the
highest motility ration was observed in control (92.93%),
which was not significantly different with 1.96 (89%).
However, it was decreased in 7.81, 31.25 and 62.5 ppb
aflatoxin which motility was 74.67, 36.09 and 10.15%,
respectively. As in the epididymal sperm, motility ratio
did not alter in control group after 3 h post-incubation
(with motility ratio of 90.15%) (Table 4). It was
signmficantly lower (p<0.05) i 7.81-62.6 ppb dose
dependently. Motility ratio was maintained at highest
proportion during 4th and 5th h post incubation in control
and lowest in 62.6 ppb aflatoxin.
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Table 4: Motility of ram ejaculatory] sperm after incubation in different concentrations of aflatoxin

Motility (Mean+SD) in different times ¢h) after incubation

Toxin concentrations 1 2 3 4 5

0 784 75.008 714 66.00° 62.50°
1.96 75.008 68.00" 58.40P 50.40P 42.71°
7.81 64.2¢8 52.6(P 42.20F 3540 29.00°
31.25 36.84° 18.8%° 13.92¢ 6.04¢ 1.96%
62.6 11.38 5.46 267 213! 0.22°

=4 Values in columnns with different superscripts are significantly different (p<0.05)

DISCUSSION

Agnes and Akbarsha (2003) have reported the effects
of aflatoxin Bl I the albino mouse epididymal sperm
concentration. With the prevalence of cell debris in the
sperm suspension of mice treated for 35 and 45 days, the
concluded a toxic effect of aflatoxin on sperm cells. They
suggested that the decreased sperm count might indicate
severe impact of AFB1 on spermatogenesis. They did not
however compare the proportion of live sperm m the
presence of aflatoxin in their study. Salem et al (2001)
have calculated dead sperm proportion in rabbit which is
dose dependent. However they did not mentioned if
aflatoxin had direct effect on sperm viability. In the
present study we showed that aflatoxin has direct
spermatotoxic effects on ejaculatory and epididymal ram
sperin.

Sperm cell motility on the other hand 1s of great
importance for penetrating the oocyte (Saling, 1990).
However, it may not be necessary when intracytoplasmic
sperm injection (ICSI) i performed (Ben Rhouma et al.,
2003). Sperm motility has been reported to be 89.8% for
rams when ejaculation frequency phase was once a day
(Kaya et al., 2002). These researchers have not mentioned
if it is total motility or progressive motility. In the present
study however, the progressive motility of Chall ram
ejaculatory sperm was 82.4%. This difference may be due
to that the study was carried out in non-reproduction
season or due to the species variations or the difference
between total and progressive motility, which has been
reported by Kaabi et al. (2003) for epididymal sperm. They
have reported the progressive motility of ram epididymal
sperm between 21.4 and 69.4%. In the present study
epididymal sperm motility was 61%, which was similar to
the mentioned workers. Theh et ¢l. (2000) have incubated
epididymal sperm of albino rats by ir vitro fertilization
medium (IVFM) supplemented with concentrations of
2.0, 4.0, 8.0 and 16.0 ppb aflatoxin B1. They observed that
exposure to aflatoxin caused a significant reduction in the
fertilization rates of rat oocytes even at the lowest
concentration (2 ppb) of aflatoxin. They also noticed a
significant reduction m the motility of sperm cells. No
other data are available about the effect of aflatoxin on
ram sperm motility ir vitro. Brio et al. (2003) have reported

that mycotoxins reduced sperm motility of boars. In the
present study the reduction of sperm motility were
observed after 2 h exposure to aflatoxin in al
concentrations which were used. However no significant
reduction in motility was seen after 1 h incubation in
1.96 ppb aflatoxin. The same motility patterns were
observed for ejaculatory sperm.
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