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SUMMARY

Thirty-six sexually mature bucks of Californian rabbits (12 months age)
were used in three experiments. In experiment 1. semen was collected
artificially, pooled and extended with lactose-yolk citrate extender.
Nigella sativa extract was added to the extended semen at fevels 0, 50.
100, 150, 200 or 250 pl / ml, then the extended semen was stored at
refri(geralitm temperature {4-6 C) for up to three days or incubated at
37 C for up to four hours. Percentages of sperm motility, dead
spermalozoa and acrosme damages were recorded at the different stages
of the preservation, Experiment 2 was planned to evaluate the effect of
Nigella sativa extract on some bacteria present in cxtended rabbit semen
Jn experiment 3, the does were inseminated artificially by using either
the extended semen free or supplemented with 200 ul Nigella sativa
extract {the lowest dose which showed the best effects on semen quality)
Lo estimate the fertility traits. The results  obtained  showed  that,
supplementing Nigella sativa extract io the extended rabbit semen
improved significantiy (P= 0.05) the sperm motility and viability while
the percentages of dead spermatozoa and acrosome damages were
decreased (P< 0.05) during chilled storage at {4-6 °C) for up to three
days or incubation at 37 “C for up to four hours. Scmen quality and
storagability were arranged discendingly as obtained by supplemented
extended semen with 250, 200, 150, 100, 50 ul Nigella sativa extract /ml
than control. Semen quality decreased significantly (P=0.05) with
progression of time at different preservation temperatures. Nigella sativa
extract at level 200 ul combined with antibiotics (500 Tt sodium
penicillin + 500 pg streptomyein sulphate/ 1 m! extended semen showed
better inhibitor effect on the microbial count compared with Nigella
sativa or antibiotics treatment alone. Kindling rate and litter size and
weight at birth values were significantly (P= 0.05) better in rabbil does
inseminated artificially by using extended semen and supplemented with
200 ulf ml Nigella sativa cxtract than thosc inscminated by using
extended semen free from Nigella sativa (contrel group).

Key words: rabbits, Nigella sativa, semen characteristics, preservation,
microbial count
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INTRODUCTION

Rabbifs own a number of characteristics that make them suitable
as meat-producing small live stock in developing countries including
Egypt. Recently, arificial insemination (Ad) is favorable and most
suitable for the farge commercial Rabbitrics {Rashwan and El-Gaafary,
1992 Daader and Selcem, 1999 and Lavara etal., 2000).

Many attempts have been applied to use some stimulators
additives in the extenders in order to prolong  survivability of
spermatozoa and  fertilizing  ability during storage  at  different
temperatures. The additives included hormones (Daader and El-Keraby,
1982). like hormones (Zeidan, 1994 and Abd-El-Kariem er al, 1998),
stimulating hormones (Selcem, 1996 and Daader er al, 2002) and
chemical substances (Marwa, 2002). The frequent usec of antibiotics
randomly in Rabbitrics either to animals or to semen may cause
antibiotics-resistance strains of bacteria (Rowida 2000). So great
attention must be given to use some natural materials as semen additives.
Nagwa, 2000 showed that Nigella sativa have promising cffect upon
isolates resistance to antibiotic. Also Zaki ef al.. 2000 and Daader et al.,
2002 proved that Nigelia sativa improved the reproductive performance
of rabbit. The present work was carried out to investigate the effects of
supplementation of the extended rabbit semen with different levels of
Nigella sativa extract on semen quality during storage at different
temperatures and to choose the best concentration that provided the
lowest bacterial count in coordination with high semen quality and on
fertility traits of doos inseminated artificially.

MATERIALS and METHODS

The present study was carried out in an Industrial Rabbitry, near
El-Aiyat city, Giza Province, Egypt. A number of 36 sexually mature
Californian rabbit bucks (12 months age) were used in two experiments.
Experiment | was designed to study the effect of supplementation of
Nigella sativa aquas extract to extended semen on its quality during
preservation at different temperatures. Semen was collected artificially
by using an artificial vagina. The ejaculates of each buck were evaluated
microscopically and only ejaculates that showed advanced motility more
than 70% were pooled and extended with lactose-yolk citrate extender
(2.90 gm sodium citrate dehydrate + 1.25 gm lactose + (.04 gm citric
acid anhydrous + 10.00 m! egg yolk/100 ml extender) at 1: 4 extension
rate. The extended semen was divided into two parts; the first part is
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subdivided into several portions, supplemented with different
concentrations of Nigella sativa extract (50, 100, 150, 200 or 250 pi/ml).
Antibiotics 50000 TUJ sodium penicillin 50000 pg streptomycin
sulphate/100 ml extender was added to control sampie (o). Each sample
of treated scmen was divided into 2 portions, the [irst one was kept at
refrigeration condition (4-6 °C) for up to 3 days and the second was
incubated at 37 "C for up to 4 hours. Percentages of advanced sperm
motility, abnormal and dead spermatozoa and acrosomal damages were
recorded at different stages of preservation according to Watson (1975)
and Salisbury e @l (1978). In cxperiment two, the sccond part of
cxtended semen was subdivided into 4 portions for bacteriological
examination. Antibiotics. 200 pl/ ml Nigella sativa extract and
antibiotics with Nigella sativa (200 ul/ ml) were added to the 1%, 2™ and
3 fractions respectively. The fourth was left without any additives as a
control. The total bacterial count, Enterobacteriaceac count and, Staph.
aureus count was carricd out according to Cruickshank ef al. (1973).
These bacteriological examinations were carried out in the bacteriology
lab of ARRI for presence of bacteria, Nigella sativa extract was prepared
as described by Hanaty (1991).

In fertility traits, Californian rabbit docs (174) were divided into
two comparable experimental groups. The 1% & 2™ groups were
artificially inseminated by extended pooled semen supplemented with,
200 wl Nigella sativa extract/ 1 mi extended semen with antibiotic (the
dosc showed the best quality) and antibiotic {control) respectively. The
artificial insemination was carricd out as deseribed by Adams (1981).
Kindling rate and litter size and weight at birth were recorded.

Animals were fed ad libitum a commercial diet according to
NRC (1977) recommendations. All animals were Kept under the same
managerial and hygienic conditions.

Data werc subjected to analysis of variance according to
Snedecor and Cochran (1982) using the General Linear Model Program
of SAS (1990).

RESULTS and DISCUSSION

Data presented in Tables 1&2 showed that, supplementation of
extended Californian rabbit semen with 50, 100, 150, 200. or 250 ul
Nigella sativa extract/ m! improved significantly (P=0.05) semen quality
(represented by increase in advanced sperm motility percentage and
decrease in percentages of cach of abnormal, dead spermatozos and
acrosomal damages), during chilled storage at (4 - 6 °C) for 3 days or
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incubation at 37 °C for 4 hours. These results emphasize that, Nigella
sativa in the reactivated media scemed to have bensficial effect on
increasing  percentage of motile  spermatozoa and consequently
increasing semen storagability and deereasing percentages of dead and
abnormal spermatozoa and acrosomal damages.

Advancement of conservation time of cxtended semen at
refrigeration temperature at (4 - 6 °Cy for 3 davs or at incubation
condition for 4 hours decreased (P=0.03) percentage of sperm motility
and increased (P=0.05) the percentages of dead and abnormal
spermatozoa and acrosomal damages. These findings are in agreement
with the results of Seleem (1996); Daader ez af (1999 & 2000) and
Rowida (2003). The observed reduction in semen guality with
progression of conservation period may contribule to the increase in
lactic acid accumulation as a result of sperm anaerobic metabolism
leading to changes in both the osmotic pressure and PH of the media,
which might exerl a toxic effect on the sperm cell (Zeidan, 1994;
Seleem, 1996 and Rowida, 2003).

Tt secmed that the beneficial effects of Nigella sativa extract on
semen quality, during preservation at refrigeration or incubation
conditions were most noticeable in semen samples supplemented with
200 or 250 pi Nigella sativa/ mi extended semen, No significant effects
was recorded between supplementing 200 and 250 pl Nigella sativad ml
extended semen on percentage of perm muotility and dead spermatozoa
while it increased significantly (P= 0.05) in acrosme damages in 250
than 200 pl Nigella sativa and on storagability, These results showed
that the improvement of semen quality supplemented with Nigella sativa
which may act as anti — oxidant (Meral ¢f a/., 2001) where it is a'source
ol calcium, iron, sodium and potassium that main function is to act as
essential cofactors in various enzyme functions or act as antibacterial
agent Nagwa (2000). Daader ef al, (2002) revealed that, feeding pelicts
contained 5% Nigella sativa seeds improved (P= 0.05) semen quality of
rabbit bucks.

As shown in Tables 3, 4 and 5, the bacteriological examination
of the prepared semen sampies included determination of the effeet of
Nigella sativa extract on total bacterial count, total entrobateriaceae
count and Staph aurens count. The obtained results showed that the best
concentration of Nigella sativa extract (200 w1l) csuses considerable
decrease of towl bacterial count, this could be attributed to the
antibacterial properties of Nigella sativa which was used for clinical
application (Toppozada er af., 1965 and Ali and Bblunden, 2003), On
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other hand the use of combination of Nigella sativa extract and
antibiotics yielded the lowest bacterial count. this could be explained by
synergistic action between Nigella sativa and antibiotics as described by
Hanafy (1991). The baclerial contamination causing reproductive
problems in inseminated females which complicated if these bacteria
acquired antibiotic purposcs. For more follow up the effect of Nigella
sativa on bacterial content of the treated semen resistance to the
antibiotic used in semen diluent or from uncontrolled use of antibiotic
for treatment and prophylactic. The prepared scmen was examined for
total Enterobacteriaceae and Staph gureus (table 4 and 5). The tables
revealed that the incidence of Enterobacteriaceas in semcn was lower
than Staph aurews, although the extract of Nigella sativa was found to be
more offective on Staph aureus than Enterobacteriaceae, these result
could be cxplained by the anti-microbial activities of Nigella sativa
extract (Agarwal ef al. 1979 and Nagwa 2000} and due fo the presence
of many compounds of which thynohydroguinone was to have high anti-
microbial effect against gram-positive microorganism (El-Fatatry, 1975).
These results indicated that, Nigella sativa extract was successful in
preveniing the growing and increasing the microbial content in the
extended rabbit semen.

Concerning reproductive performance of rabbit does, data
presented in Table 6 indicated that, fertility traits (represented by
kindling rate and litler size and weight at birth) of Californian rabbit
does inseminated artificially using exiended semen and supplemented
with 200 pl Nigella sativa extract / mi was significantly (P< 0.05)
higher than control. Daader er af, (2002) found that Nigella sativa
supplemented to diet of rabbit bucks inercased the kindling rate and litter
size at birth.

In conclusion, supplementation of 200 ul Nigella sativa aques
extract/m] combined with antibiotics improved semen quality and
viability during conservation at refrigeration and incubation
temperatures, as well as decreased the microbial count presented in the
extended rabbit semen.
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