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Summary

Effect of penicillin- ciprofloxacin combinations on some semen characteristics and
bacterial contaminants of diluted bull semen was determined and compared with those of
penicillin- streptomycin combinations. Sperm motility, percentage of dead and abnormal
spermatozoa and survival index did not differ significantly for penicillin (1000 [.U) and
ciprofloxacin (125, 250, 500, 1000 ng) combinations per milliliter of diluted bull semen from
those of penicillin (1000 1.U) and streptomycin (500 ng) combination / ml. Each penicillin-
ciprofloxacin  combination effectively controlled bacterial growth. However penicillin-
streptomycin combination did not effectively control the growth. Accordingly, the combination of
penicillin- ciprofloxacin seems to be a satisfactory substituent for penicillin- streptomycin
combination for controlling bacterial contaminants in diluted bull semen without impairing semen
characteristics.
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Introduction

Antimicrobial agents have been added to diluted bull semen to control
semen — borne microorganisms and improve fertility of low- fertility bulls £
Penicillin- streptomycin combination is commonly used by the artificial
inseminating centers in Iraq and in most countries (% However, due to the
restricted use of streptomycin 9 a search for a suitable replacement for
streptomycin is required. Different combinations of antibacterial agents are tested
to ensure the control of various pathogenic micro- organisms that contaminate bull
semen '¥. Ciprofloxacin is a fluoroquinolone derivative with a wide spectrum
antibacterial activity including gram- negative and gram- positive bacteria as well
as some chlamydia and mycoplasma (12 yia the inhibition of the bacterial DNA
gyrase Y. Combinations of ciprofloxacin with other antibacterial agents are
indicated to expander the spectrum of activity or to exploit bacterial synergy
against drug resistant organism ) Despite the differences in the antibacterial
activity and the differences in spermatozoal tolerance to these agents“9), the
concentrations of the antibacterial agents added to semen should have no
deleterious effect on semen quality. Our objective was to determine the effects of
penicillin — ciprofloxacin combinations in comparison to penicillin — streptomycin
combinations on spermatozoa livability and bacterial contaminants of diluted bull
semen since the effect of ciprofloxacin against mycoplasmas in bull semen has

been improved previously i
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Materials and Methods

Twenty-one ejaculates of semen were collected using artificial vagina
from three bulls maintained at the Artificial Inseminating Center, Baghdad. The
diluent was prepared freshly from egg yolk and sodium citrate (1: 20). Stock
antibacterial solutions were prepared by dissolving each of penicillin,
streptomycin and ciprofloxacin in the diluent and placing them in test tubes held
at 37° C in water bath until semen was added

The treatments included 1000 I.U penicillin plus 500 pg streptomycin per
milliliter of diluent ® and penicillin 1000 .U plus one of the four concentration of
ciprofloxacin 125, 250, 500 and 1000 pg per milliliter of diluent. The antibacterial
combinations were added to the diluent before dilution of semen. Freshly
collected semen was diluted at a ratio of one part semen to four parts diluent.

Percentage of sperm motility, dead and abnormal spermatozoa were
estimated '® and the survival index was also estimated .

Analysis of variance (7 was used to analyze the data, between both
antibacterial combinations and within each treatment concentration of penicillin —
ciprofloxacin combination. Effectiveness of both antibacterial combinations for
controlling bacterial contaminants of semen were tested by inoculating Trypticase
Soy Agar and MacConkey agar with each type of treatment. Thereatter cultures
were incubated under aerobic and anaerobic conditions at 37’ C and examined
after 24 — 48 hours. ‘

Results

Combination of penicillin 1000 .U plus ciprofloxacin at 125, 250 and 500
ug /ml of diluted semen appeared to be harmless to semen characteristics tested as
they did not differ statistically from those of penicillin — streptomycin
combination effects (Table 1).

Ciprofloxacin at 1000 pg and penicillin 1000 I.U / ml of diluted semen
appeared to produce deleterious effect on semen quality by increasing the
percentage of dead and abnormal spermatozoa and reduced the survival index in
comparison to the other concentrations of ciprofloxacin 125, 250 and 500 ug plus
penicillin 1000 LU / ml diluted semen and to those of penicillin — streptomycin
combination (Table 1). :
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Table 1: Effect of antibacterial combinations on semen characteristics of bulls

Penicillin 1000

LU Penicillin 1000 L.U
Semen = +
characteristics Streptomycin Ciprofloxacin ug / ml
500 pg/ ml T 125 250 500 1000
Individual L6564+ | 6432+ | 63.64+

Survival 6789+ | 66.79+ | 50.77+
a 1) aif
o 6793 £2.80° | 68.71£226° I ipde Lo
Dead | 18.18+ | 1835+ | 2693+

b b |

Spermatozoa %

Abnormal .
ey 17.03% | 17224 | 24642
Spermatozoa % | 1637+£2.82° | 1536+3.19° | S0 | (b 3 10°

|

Means + S.D with different superscripts are statistically different (P< 0.05).

Results of microbiological examination demonstrated the isolation of
Bacillus spp. From the semen of the three bulls and Corynebacterium spp. In
addition to Bacillus spp. from the semen of one of them (Table 2).

The effect of the different concentrations of penicillin — ciprofloxacin
combination revealed effective control of bacterial growth whereas the
combination of penicillin — streptomycin failed to control the growth effectively
(Table 2). :

Table 2:Effect of antibacterial combinations on bacterial contaminants of bulls semen
Penicillin 1000 .U

An;r{r:)al Untreated PCHICl111n+1 000 LU - -
) semen i 500 e /ml Ciprofloxacin pg /ml
eppmynn OUN IBAT T 138 | 258¢ | 500 .| 1600
923 +° # . . 2 2
802 4+ %@ ¥ . - z .
838 +* + : 5 y .

+ = Growth, - =No growth, * Bacillus spp., @ Cor_vnebacteriurh spp.
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Discussion

For effective control of bacterial contaminants in diluted bull semen
usually combinations of antimicrobial agents are recommended instead of using a
single agent. Since the use of ciprofloxacin in controlling bacterial contaminants
of bull semen has not been reported, preliminary trials were made with 125, 250,
500, and 1000 pg ciprofloxacin per milliliter of diluted semencombined with
1000 .U penicillin.

Results of testing twenty one ejaculates of bull semen indicated that
combination of 1000 I.U penicillin and ciprofloxacin at either 125, 250 and 500
ug/ml diluent was not toxic to important characteristics of bull semen and they
were similar to those effects produced by the combination of penicillin and
streptomycin. Lower concentrations of ciprofloxacin and penicillin than those we
tested should be studied to establish an effective combination since at the lowest
concentration 125 pg of ciprofloxacin effective bacterial control was achieved
without any toxic effect on the studied semen characteristics. However,
combination of 1000 pg ciprofloxacin and 1000 [.U penicillin was detrimental to
sperm, this might be due to interaction between this high concentration of
ciprofloxacin and the sperm since 1000 .U of penicillin combined with lower
concentrations of ciprofloxacin produced no deleterious effect. The interaction
might be due to change in pH and osmolarity as these parameters are essential
determinants to spermatozoa or might be due to direct action of ciprofloxacin on
spermatozoa. This undesired effect of ciprofloxacin should be considered during
therapy with this drug since large dosage of ciprofloxacin (up to 15 ug/kg)is
recommended in severe conditions "’ and from pharmacokinetic study, it has been
shown that ciprofloxacin attain high concentration in prostate ( 3-4 times than
those in plasma) '".

Bacillus spp. and Corynebacterium spp. are usually accused to be one of
the natural bacterial contaminants of bull semen ®'*. In 1989, Sadiq ‘'* examined
300 seminal samples from bulls in the Artificial Inseminating Center, Baghdad,
Bacillus spp. constituted higher percentage (27.3 %) and Corynebacterium spp.
constituted (18. 2 %) among the other bacterial contaminants isolated.

The Bacillus spp. that was isolated from the semen of the three bulls used
in this study and Corynebacterium spp. isolated from only one of the seminal
samples indicates that Bacillus spp. still highly contaminates semen of the bulls in
the center and Corynebacterium spp. comes next to it.
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The combination of ciprofloxacin and penicillin at all treatment levels of
ciprofloxacin were effective in controlling the growth of Bacillus spp. and
Corynebacterium spp. present in all the semen samples. The failure of penicillin —
streptomycin combination in controlling bacterial contamination of semen could
be due to the resistance of those micro—organisms(”as this combination has
been used for a long time in the center for the elimination of bacterial
contaminants of semen.

Since it is unlikely that a bull shedding pathogenic organisms could be
treated systematically, than it requires the choice of antibacterial agents in the
semen © most likely to be effective in eliminating the organisms without altering
the fertilizing capacity of the spermatozoa.

According to the results obtained in this study and in a previous one
seems that effective control of microbial contaminants of bull semen could be
achieved by utilizing ciprofloxacin.
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