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SUMMARY

Semen samples were collected from five rams aged 3- 4 years. They -
were pooled and diluted in Tris based extender supplemented with or
without Lamisil (10, 20 or 30 pg/ ml), Diflucan (30, 40 or 50 pg/ ml),

177



iut Vet, Med, J. Vs tober 2003

‘Griseofulvin, Miconaz and Nizoral (50, 60 or 70 pg/ ml). Cooling and
freezing of extended semen were done using IVM system. Percentages
of motility after dilution, post thawing and acrosomal integrity as well as
viability index of post thawing samples and at 5°C for 72 hours were
subjectively assessed. Raw semen, frozen semen and Tris based extender
examined mycologically. Mycotic examination revealed that Aspergilli -
were the most mycotic contaminant of raw semen and frozen semen as
well as Tris based extender while the semen processing were the main
source of Fusarium sp.,-Mucor sp., Penicillium sp., Cladosporium and
Candida sp. contaminant of frozen semen. The obtained results proved
that Lamisil (10 pg/ ml) or Diflucan (50 pg/ ml) were the antimycotics
- of choice to be used safely as antimycotic agents in combination with
antibiotic regime to control the microbial contamination of frozen ram
semen as they overcame the fungal infection during semen processing
without interference with semen viability and acrosomal integrity.

Key words: Sheep, semen, antimycotic and preservatibn .

INTRODUCTION

The rate of semen contamination with different microorganisms
became highly detectable with the widespread application of artificial
insemination technology. A vast array of bacteria can grow on semen
during processing (Sidhu ef al., 1997b). The addition of antibiotics to
semen extenders prevent bacterial growth but they have no effect on
mould or yeast contaminated semen (Champak et al., 1996).

Yeast and mould are unusual flora of ram semen but they
contaminate the semen during processing and their growth is unaffected
by the addition of antibiotics (Richard ef al., 1976 and Dion, 1979).©

Nevertheless, the presence of those microorganisms in semen
used for Al remains as a controversial topic in regard to their possible
harmful effect on semen quality, fertilization and/or early embryonic
development (Mbai er al.,, 1996) and their capability to infect the
inseminated female animals. Fungal infection of the ovine genital tract
resulting in infertility have been described by Mbai et al., 1996 and
Kadry et al., 2002. Also, several investigators found that the commonest
cause of diagnosed abortions in bovine in some years was species of
Asperigillus, Fusarium, Mucor, Penicillium and Candida (Sinha er al.,
1980; Mishra et al., 1984 and Singh et al., 1991). Therefore, the present
study aimed to identify the environmental mycotic contamination of
extended and frozen ram semen and to determine the possible
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antimycotic agents and its effect on sperm motility, viability and
acrosomal integrity.

MATERIALS and METHODS

Animals: _ ' '
Sexually. mature, clinically healthy five rams aged 3 — 4 years

were used. They were raised on the experimental farm of Animal

Reproduction Research Institute (ARRI), Giza, Egypt

Antimycotic agents: ,

Five antimycotic agents were used in this experiment Lamisil
(Terbinafin), Diflucan (Fluconazole), Nizoral (Ketoconazolum)
Griseofulvin (Griseofulvin) and Miconaz (Miconazole nitrate).

Semen collection and extension:

Semen samples were collected from each ram using artificial
vagina that was set up to proper conditions. Semen ejaculates obtained
from all rams were pooled to yield one semen sample in each trial, only
semen samples of at least 70% initial motility and 3000x10° sperm/mi
were used. Immediately after collection samples were split and diluted
(1 part semen + 19 parts extender) in Tris based extender (Evans and
Maxwell, 1987), supplemented with or without (control) Lamisil (10, 20
or 30 pg/ml), Diflucan (30, 40 or 50 pg/ml), Gnseofulvm, Miconaz and
Nizoral (50, 60 or 70 pg/ml).

Processing of ram semen:
For short- term chilled storage:

Immediately after dilution, the extended semen samples were
kept in clean, narrow test tubes, then transferred into.a beaker containing
~ water at 30 °C and then placed in the refrigerator. The extended semen
was stored for 72 hour. Sperm motility was subjectively assessed
immediately after dilution as well as after 24, 48 and 72 hours of
incubation. The viability index was calculated according to Ahmed et al.
(1996).

For frozen storage:

Immediately after dilution, the extended semen was cooled to
5°C over a period of 60 minutes in a cold handling cabinet. The cooled
semen was loaded into 0.25 ml French straws at 5°C. the straws were
arranged horizontally on a cooled (5°C) freezing racks and lowered into
liquid nitrogen vapour inside foam box (54 x 35 x 18 c¢m) for 15 minutes
on a hight of 6.5 cm above the level of liquid nitrogen (Khalifa, 2001).
Then the straws were immersed in liquid nitrogen and stored.
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After one week, frozen ram semen was thawed in a water bath at
40°C for 30 seconds. Sperm motility was subjectively assessed
immediately after dilution, after thawing as well as after 1, 2 and 3 hours
of thawing. The post thaw viability index was calculated according to
- Milavanov (1962). The percentage of spermatozoa with abnormal
acrosomes was recorded after thawing in smears stained by Fast green
‘FCF according to Wells and Awa ( 1970)

Mycological examination:

Five samples of raw semen, twenty straws of frozen ram semen
(control) and ninety straws of frozen semen supplemented with different
- concentrations of antimycotic agents as well as five samples of Tris
based extender were examined mycologically. These mycological
examinations were carried out in mycology lab of ARRI for the presence
of different fungi.

Isolation and identification of fungi:

A loopful from each sample was streaked on Sabaroud dextrose
agar plus chloramphenicol (0.05 mg/ml). Each sample was cultured
separately onto two agar plates. One set of the plates were incubated at
25°C and other at 37°C, then mycotic growth was examined
macroscopically and microscopically after 2-5 days of incubation.
Identification of mould genus and species was done as descnbed by Al-
Doory, 1980 and Barnett ef al., 1983.

Antimycotic sensitivity tests:

Isolated strains of yeast and mould were tested for sensitivity . to
antimycotics using oxid multo disks code 1789E contains: Lamisil 10,
20, 30 pg, Diflucan 30, 40, 50 g, Nizoral 50, 60, 70 ug, Miconaz 50,
60, 70 pg and Griseofulvin 50, 60, 70 pg.

Plates were incubated at 25 °C and the diameter of the 1nhlb1t10n
zone was measured after 5 days of incubation. Inhibition zones were
interpreted in accordance with criteria in table 4 which are based on the
recommendation of Blair et al., 1970.

Statistical analysis:

All data were statistically analyzed using Costat computer

program, version 3.03 copyright (1986) cottort software.

RESULTS

It became clear from the present study that different types of
antimycotic agents and different concentrations of them do not reveal
any significant effect on motility percentage after dilution, post thaw and
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reduction (Table 1) as well as the viability index of diluted semen
incubated at 5°C for 72 hours (Table 2).

On the other hand, analysis of variance showed a s1gn1ﬁcant
effect of different types of antimycotic agents (F= 2.65, P<0.05) on the
post thawing viability index of ram semen. While, no significant
difference between different concentrations of them was detected. - '

Figures gathered in table (2) indicated that the significant
improvement of post thawing viability index was detected with Lamisil,
Diflucan and Griseofulvin (102.33+ 7.66, 103.00+8.64 and 104 00£ 5.72
respectively vs control 94.00% 6.59).

Moreover, the percentage of post thaw acrosomal defects
affected by the different types of antimycotic agents. Diflucan, (16.13+
0.98) revealed low percentage of acrosomal defects followed by Lamisil,
Griseofulvin and control (19.00+1.30, 20.60+ 1.74 and 22.00+3.20
respectively). No detectable significant effect of different concentrations
of antimycotic agents on . percentage of acrosomal integrity was
observed. '

The mycotic contamination of raw and extended ram semen is
represented in table (3). Mucor sp., Cladosporium sp. and Aspergillus
niger were isolated from raw semen (50, 25 and 25% respectively). A.
flavus, Fusarium sp., Penicillium sp. and Candida sp. were isolated from
Tris diluent (43.33, 13.33, 16.67 and 26.67% respectively). A. flavus,
A. achracus, A. niger, Fusarium sp., Penicillium sp., Candida sp.,
Cladosporium sp. and Mucor sp. were isolated from post thawing
extended semen (25.62, 17.36, 16.53, 10.74, 9.92, 6.61, 4,96 and 8.26%
respectively).

Drug sensitivity of mould and yeast isolated from contammated
ram semen is showed in table (4), most of the toxigenic strains, A.
flavus, A. achracus, Fusarium sp., Penicillium sp. and Candida sp., were
sensitive to Lamisil at low concentration (10pg), Diflucan at high
concentration (50ug) and Nizoral at high concentration (70ug), while
they were resistant to Miconaz and Griseofulvin.

The figures (1, 2, 3, 4 and 5) represent the sensitivity of
Aspergillus flavus strains to different concentrations of ant1mycot1c
agents were illustrated.

Table (5) indicate mycological examination of frozen ram semen
after addition of different concentrations of antimycotic agents, A.
flavus, A. achracus, A. niger, Fusarium sp., Penicillium sp., Candida sp.,
Cladosporium sp. and Mucor sp. were not isolated with the addition of
Lamisil at low concentration (10ug), Diflucan and Nizoral at high
concentration (50 pg and 70 pg respectively), except A. niger. On the
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other hand Miconaz and Griseofulvin were not effective at any
concentrations.

DISCUSSION

The widespread presence of certain microorganisms in the
environment can pose-a potential reproductive problem when they -
contaminate ram semen. Although most of these organisms may be non-
pathogenic, some are opportunistic pathogens such as Pseudomonas,
Coryne bacterium pyogens, Streptococci, Staphylococci, certain
anaerobes, mould and yeast (Wierzbowski, 1981; Eaglesome et al.,
1992; Mbai et al., 1996 and Kadry et al., 2002).

Semen collection and processing equipments, animal handlers,
laboratory personal and semen extenders remain the main sources of
semen contamination (Rick et al., 1980 and Sidhu et al., 1997b).

In the present study Mucor sp., Cladosporium sp. And
Aspergillus niger were isolated from raw semen. In addition A. flavus,
A. achracus, Fusarium sp, Penicillium sp and Candida sp. were isolated
from Tris based extender and frozen ram semen (Table 3). These results
agree with Sidhu ef al., 1997b and Kadry et al., 1999, as they isolated
Penicillium sp., Aspergillus sp. Fusarium sp. and Candida sp. from fresh
extended and frozen buffalo semen. Aspergillus sp. considered the main

.. fungi responsible for reproductive disorders, clinical mastitis as well as

mycotic abortion (5% of all abortion cases) in livestock (Diekman and
Grecor 1992 and Kundston and Kirkbride 1992). Moreover, many
researchers have been discussed the toxigenic effect of aflatoxin secreted -
by some species of Aspergillus on semen performance.. They recorded
such toxin as a main cause of the significant decrease in sperm viability,
percentage of live spermatozoa, sperm concentration and the increased
sperm abnormalities of ram (Kadry et al., 2002), buffalo (Hafez et al.,
1982), boar (Picka et al., 1986), man and rat (Ibeh et al., 1994) and
rabbit (Salem et al., 2001). Fusarium sp. was isolated from Tris based
extender and frozen semen (13.33 and 10.74% respectively).
Zearalenone mycotoxin is the major secretion of Fusarium species. It has
a negative effect on animal reproductive performance as the semen
become unfit for insemination. The reproductive effects seen with
zearalenone were attributable to its estrogenic activity (Vanyi and Szeky,
1980). Regarding the sensitivity of the isolated fungi to the most
common antimycotics, it was observable that most of A. flavus, A.
achracus, Fusarium, Penicillium, Candida strains were .sensitive to
Lamisil, Diflucan and Nizoral while they were resistant to Miconaz and
Griseofulvin (Table 4). These results relatively agree with the results
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- obtained by Kadry ez al., 1999 in bull semen. The resistance of most of
the isolates to Miconaz and Griseofulvin is probably due to the
indiscriminate use of these drugs for the treatment of mycotic troubles.
(Johnston et al., 1983). So, the presence of these microorganisms in ram
semen provides a potential for reptoductive problems after artificial
insemination. Sidhu et al. (1997b) recommended the addition of -
antimycotic agents to processed semen used for artificial insemination.
The present data revealed that the addition of antimycotic Lamisil (10pg/
ml), Diflucan (50 pg/ ml) or Nizoral (70 pg/ ml) was effective while
Miconaz and Griseofulvin have no effect on fungal growth in frozen
semen (Table 5).

' Regardless to the effect of antlmycotlc agents on fungal growth,
Lamisil (10pg/ ml) and Diflucan (50 pg/ ml) have a pronounced positive
effect on the viability and frozen activities (post thaw viability index and
post thaw acrosomal defects) without unfavorable interaction with other
substances present in semen extender (Table 2). These results agree with
(Kadry et al., 1999), who reported that addition of Lamisil (10ug/ ml) to
buffalo extended semen could control the mycotic contamination of
processed buffalo semen without harmful effect on livability and
acrosome of spermatozoa. Also, Sidhu et al. (1997a) reported that the
use of (Nystatin) at 30 pg/ ml as antimycotic drug, prevent the growth of
fungi without negative effect on buffalo semen. From the above
mentioned results, it could be concluded that Lamisil (10ug/ml) or
Diflucan (50 pg/ml) can be used safely as antimycotic agents in
combination with antibiotic regime to control the microbial
contamination of frozen ram semen. '
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Table (1): Effect of antimycotic agents (ug / ml) on percentages of motility after dilution, post thawing and reduction.

98l

Mean = S.E
Control Lamisil Diflucan : Nizoral Mucosol Griscofulvin
10 20 3 Over sl 3 @» 5 Over all 50 [} ” Over all 50 €0 " Over all 50 ] 70 Over all
Motility afier | 8000 | 8000 | 7900 | 80.00 | 7966 | 8200 | %00 85.00 83.00 | 8400 | 8200 | 85.00 | €366 | 81.00 | 5400 | 8200 | 8233 | 81.00 | 81.00 | 8300 | 8166
L + * * * * + * + * . F + * * * FY ® * * * &
ditution (%)
1.58 23 186 157 1.03 .2 2.11 157 095 1.86 199 1.57 1.03 1.86 1.86 338 136 0.99 244 254 118
Post thaw 3600 | 4200 | 3600 | 3600 | 3800 | 4200 | 43,00 00 4100 | 4400 | 3400 | 3000 | 3600 | 3400 | 4000 | 3600 | 3666 | 42.00 | 34.00 | 3400 | 3656
N * * * + * * * £ * * * & £ * * 3 * * * * E3
motility (%)
244 n 244 244 174 s an 1.99 229 5.09 244 447 2712 244 316 5.09 210 1.99 3.9 743 2.87
Moﬁlhy 5492 4780 | 5442 | 5477 5233 48.82 47.52 5.2 50.5) 47.18 58.61 64,78 56.85 5302 52.00 3571 5523 48.08 | 57.49 | S8.64 5474
* * * - + £ * + * * * * * & £ * * * * * *
rednction .
3 347 98 67 2.00 712 4.67 2.52 238 6.88 24 5.01 335 28! 463 6.9 2.70 270 sn 9352 an
(%) .




(8l

Table (2): Effect of antimycotic agents (ug/ml) on viability index during incubation at 5°C for 72 hr, post thaw viability

index and percentage of acrosomal defects (Mean = S. E).

I Centrot Lamisit Diflucan Nizoral Mucase! Griseofulvin
10 2 ) Over s 30 ) 50 Over aR S0 ] 76 | Over ] 60 7 Over | 50 7] 7 ] Overall
aR al
rwlmmy 22200 | 20100 | 21100 | 22400 | 21200 | 24600 | 24500 | 261.00 | 252.00 !’zum 23400 | 2180 | 2220 | 21600 | 2140 | 2090 | 213.0 | 2080 | 233.0 | 23600 | 225.66
* * % L] * * * * & * * * * * * 3 +* * * £ *
index during
1299 620 1258 20,14 798 17.40 15.03 15.03 750 18.46 2481 | 2222 [ 1197 | 1307 | 1088 § 1622 | 731 | 2812 | 1487 | 1687 11.50
Incubation at . :
a a a a a a
5C
. N - - ||
Post thaw 94.00 13500 | 92.00 80.00 10233 | 7500 F 13100 | 303.00 | 10300 | 90.00 89.06 | 72.00 | 83.66 | 78.00 | 93.00 | 95.00 | 90.00 | 120 | 100 | 93.00 | 104.00
* * * * * * +* * * .i * & * * * S * * E x *
viability
659 nn an 6.89 7.66 9.48 1317 138 864 9.48 731 a9 | 461 6.43 5.60 9.40 457 | 524 | 651 | 1328 s
Index
ab 2 Y b ab a
| Acrosomal 22.00 040 17.60 19.00 15.00 16.00 17.00 15.40 1613 2600 1860 | 2720 | 2393 | 2330 | 2460 [ 2520 | 2433 | 22.00 | 2000 | 1980 | 20.60
* * * * * E * * * £ * % % * * * * * + +* E
defects (%)
320 261 201 244 130 (1%, 21 220 0.8 169 2m sa8 | 221 426 aly 6.18 266 | 393 | 306 | 209 14
sb ub b a a ab

Figures with different subscripts a, b,..

.. within columns are significantly different at least p<0.05
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Table (3): Isolation rate of environmental mycotic contamination of raw,

extended ram semen and Tris based extender.

Sample ! No. exam. Identification frequency

Mucor 2 50%

Cladosporium 1 25%

Raw semen 5 A. niger 1 25%
A. flavus 13 43.33%
Fusarium species 4 13.33%
Tris based 5 Penicillium species 5 16.67%
extender Candida species 8 26.67%
A. flavus 31 25.62%
A. achracus 21 17.36%
Post thaw semen 20 A. niger 20 16.53%
(control) Fusarium sp. 13 10.74%
Penicillium sp. 12 9.92%
Candida sp. 8 6.61%
Cladosporium 6 4.96%
Mucor sp. 10 8.26%
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Table (4): Drug sensitivity of mould and yeast isolated from contaminated ram semen (58 of 121 strains).

| Total

Fungi Lamisil Diflucan Nizoral Miconaz Griscofulvin
isolated No. of Fr&/ ml /ml /ml g / ml g/ ml
isolates | 10 [ 20 [ 30 | 30 | 40 [ 50 { 50 { 60 | 70.{ 50 |- 60 { 70 50 60 70
SRISR|SR|SR|ISR|[SR|SR|SR|SR|SR|SR|[SR|SRI{SR/ SR
A. flavus 32 132/4132/2{32/0{32/8 |32/5{32/2132/12132/6|32/4|32/18 |32/13 | 32/12 | 32/20 | 32/16 | 32/16
rA.achracus 12 12/212/0[12/0 {12/5 | 12/3 [ 1272 12/6 [12/2112/2| 12/7 | 12/5 | 12/3 | 12/7 | 125 | 12/4
Fusarium sp, :
4 4/0 | 4/0 | 4/0 | 4/1 | 4/1 [ 4/0 | 4/2 | 4/1 | 4/1 | 4/3 | 4/1 | 4/1 | 43 | 4/1 | 4/1
| Penicillium
sp. 6 6/1 16/016/0]6/2|6/0]60] 63 16/16/1; 64| 621 62 | 63 | 62| 62
Candida sp.
4 4/0 | 4/0 | 4/0 | 41 [ 4/0 | 4/0 | 4/1 | 4/0 | 4/0 | 4/2 | 4/2 | 4/1 J 4/2 | 41 | 41

S / R= sensitive / resistant
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Table (5): Mycological examination of frozen ram semen after addition of different concentrations of antimycotic agents.

Miconaz

Lamisil (pg/ml) | Diflucan (pg/ml) | Nizoral (pg/ml) /ml) | Griseofulvin (pg/ml)
10 | 20 | 30 30 40 | 50 | 50 | 60 | 70 50 60 70 50 60 70
A. flavas | - - S I o = S I S R B =2 O FFWE TR (IR [FIINE (VIR -
A. achracus | - - - ++ + - + + - +++ 4+ 4 | A | 1 |
A. niger - - NN ASCEIIY AU I PRI i R (OIS CIFIFI UV VIR I R
Fusarium - - - + + - + - - + + + 4+ + | o+
Penicillium sp. | - - - ++ - - + - - + + + ++ ++ +
Candidasp. | - - S I s S T O R B = - e B2 E e =y ey
|
Cladosporium | - | - | - | + | + | - [+ [+ | - [+ | ++ | ++ |+t | ++ | ++
Mucor sp. - e s ™Y I T e piririg, puriiiy ruvirirey i

+, H, ....= Scores of fungal colonies appearance after addition of antimycotic agents.
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Fig.1: The plate represent Aspergillus flavus strain with a wide clear zone of
inhibition with Lamisil discs 10,20,30 ug.

Fig.1: The plate represent Aspergillus flavus strain with a wide clear zone of
inhibition with Lamisil discs 10,20,30 ug.
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Fig.3: The plate represent Aspergillus flavus strain with moderate zone of inhibition .
with Nizoral discs 50,60,70 ug. ) M

Fig.4: The plate represent Aspergillus flavus strain with very narrow zone of
inhibition with Miconaz discs 50,60,70 ug.
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Fig.5: The plate represent Aspergillus flavus strain with no zone of inhibition with
Griseofulvin 50,60,70 ug.
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