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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 levels 0, 50,
100, 150, 200 or 250 pl / ml, then the extended semen was stored at
refrigeration temperature (4-6 °C) for up to three days or incubated at
37 °C for up to four hours. Percentages of sperm motility, dead
spermatozoa 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 extended rabbit semen
In 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)
to estimate the fertility traits. The results obtained showed that,
supplementing Nigella sativa extract to the extended rabbit semen
improved significantly (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. Semen 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 IU sodium
penicillin + 500 pg streptomycin sulphate/ 1 ml extended semen showed
better inhibitor effect on the microbial count compared with Nigella
sattva or antibiotics treatment alone. Kindling rate and litter size and
weight at birth values were significantly (P< 0.05) better in rabbit does
inseminated artificially by using extended semen and supplemented with
200 pl/ ml Nigella sativa extract than those inseminated by using
extended semen free from Nigella sativa (control group).

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

Rabbits own a number of characteristics that make them suitable
as meat-producing small live stock in developing countries including
Egypt. Recently, artificial insemination (A.l) is favorable and most
suitable for the large commercial Rabbitries (Rashwan and El-Gaafary,
1992; Daader and Seleem, 1999 and Lavara et al., 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 et al., 1998),
stimulating hormones (Seleem, 1996 and Daader et af, 2002) and
chemical substances (Marwa, 2002). The frequent use of antibiotics
randomly in Rabbitries 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 effect upon
isolates resistance to antibiotic. Also Zaki et al., 2000 and Daader ef al.,
2002 proved that Nigella 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 does 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 1 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 + 0.04 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 ul/ml).
Antibiotics 50000 IU sodium penicillin 50000 upg streptomycin
sulphate/100 mi extender was added to contro! sample (0). Fach sample
of treated semen was d1v1ded into 2 portions, the first one was kept at
refrigeration COI]dlthﬂ 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 ef ol (1978). In experiment two, the second part of
extended semen was subdivided into 4 portions for bacteriological
examination. Antibiotics, 200 pl/ ml Nigella sativa extract and
antibiotics with Nigella sativa (200 pl/ m!) were added to the 1%, 2" and
3" fractions respectively. The fourth was left without any additives as a
control. The total bacterial count, Enterobacteriaceae count and, Staph.
aureus count was carried out according to Cruickshank et al (1975).
These bacteriological examinations were carried out in the bacteriology
lab of ARRI for presence of bacteria. Nigella sativa extract was prepared
as de-cribed by Hanafy (1991).

IN ie...any traits, Californian rabbit does (174) were divided into
two comparable experimental groups. The 1% & 2" groups were
artifici=""_ ° __........" hy extended pooled semen supplemented with,
200 pl Nigella sativa extract/ 1 ml extended semen with antibiotic (the
dose showed the best quality) and antibiotic (control) respectively. The
artificial insemination was carried out as described 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 were 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 wul
Nigella sativa extract/ ml improved significantly (P<0.05) semen quality
(represented by increase in advanced sperm motility percentage and
decrease in percentages of each of abnormal, dead spermatozoa 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 beneficial effect on
increasing percentage of motile spermatozoa and consequently
increasing semen storagability and decreasing percentages of dead and
abnormal spermatozoa and acrosomal damages.

Advancement of conservation time of extended semen at
refrigeration temperature at (4 - 6 °C) for 3 days or at incubation
condition for 4 hours decreased (P<0.05) 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 et al. (1999 & 2000) and
Rowida (2003). The observed reduction in semen quality with
progression of conservation period may contribute 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 exert a toxic effect on the sperm cell (Zeidan, [1994;
Seleem, 1996 and Rowida, 2003).

It seemed 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 pl Nigella sativa/ ml extended semen. No significant effects
was recorded between supplementing 200 and 250 ul Nigella sativa/ ml
extended semen on percentage of perm motility 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 ef of., 2001) where it is a source
of 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 et al. (2002) revealed that, feeding pellets
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 samples included determination of the effect of
Nigella sativa extract on total bacterial count, total entrobateriaceae
count and Staph aureus count. The obtained results showed that the best
concentration of Nigella sativa extract (200 pl) causes considerable
decrease of total bacterial count, this could be attributed to the
antibacterial properties of Nigella sativa which was used for clinical
application (Toppozada et al, 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 bacterial contamination causing reproductive
problems in inseminated females which complicated if these bacteria
acquired antibiotic purposes. For more follow up the effect of Nigella
sativa on bactenal 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 semen was examined for
total Enterobacteriaceae and Staph aureus (table 4 and 5). The tables
revealed that the incidence of Enterobacteriaceae in semen was lower
than Staph aureus, although the extract of Nigella sativa was found to be
more effective on Staph aureus than Enterobacteriaceae, these result
could be explained by the anti-microbial activities of Nigella sativa
extract (Agarwal ef al 1979 and Nagwa 2000) and due to the presence
of many compounds of which thynohydroquinone was to have high anti-
microbial effect against gram-positive microorganism (Ei-Fatatry, 1975).
These results indicated that, Nigella sativa extract was successful in
preventing 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 litter size and weight at birth) of Californian rabbit
does inseminated artificially using extended semen and supplemented
with 200 pl Nigella sativa extract / ml was significantly (P< 0.05)
higher than control. Daader ef al, (2002) found that Nigella sativa
supplemented to diet of rabbit bucks increased the kindling rate and litter
size at birth, ‘

In conclusion, supplementation of 200 pl Nigella sativa aques
extract/ml 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.

204



074

for up to three days (Means + SE.).

—

Table 1:. Effects of Nigella sativa extraction supplementation on Californian rabbit semen quality, during chilled storage at (4 - 6 °C)

{ Chilled I Nigella sativa levels (um / ml.)
I Items periods ’ e 50 100 150 200 250 Means + SE.
(DayS)
| Advanced— | 70.7£27 710+ 1.8 72417 76.9 =3 ] 775+29 77631 | 744+22"
sperm ! 52331 | 64321 | 671+23 | 714+32 [ 739431 | 74121 | 672207
motility (%). 41128 | 251+30 | 618%27 | 663=29 | 695+32 | 69.6+3.1 | 60.1+24°
Means £ SE 547£22° ] 6254167 | 67.1x1.8° | 71.5£2.0° | 7364217 | 7384197 | 67.2+1.7
Storagability (%). * | 5814317 | 73.4+2.9° [ 854+3.0° | 86.2+2.2"7 [ 89.7+33° | 89.7+3.5° | 80419
| Sperm - 0.0 | 167216 [.170+13 | 168%16 | 162+14 169+16 | 16513 | 167+1.1°
abnormalities L0 | 217+17 | 210220 | 169+19 | 179%16 | 173£15 | 17417 | 18721.4"
(%). 3.0 243%1.7 | 232%17 | 21917 | 20914 | 201+12 | 20113 | 21.8+09" |
Means = SE. 209:1.2° | 204+1.2° | 185=14° | 183+1.2° [ 181x1.7" | 18.0+18° | 19.0¢ L1
Dead 00 ] 215%21 | 216£10 | 214+27 | 21431 | 205+208 | 21327 | 214%16°
sperimatozoa 1.0 304+31 | 28022 | 272%29 | 245%3.0 | 227+31 | 223+27 | 260%16° |
%) T 467%29 | 409%24 | 353%26 | 306%25 | 256%27 | 255%24  34J%17°
Means = SE. 329+21° | 305+1.8° | 28.0+1.9° | 255+1.67 | 23.1+13° | 23.0+1.5° | 27214
Acrosomal | 0.0 143%2]1 14523 | 143+19 | 14417 | 142218 | 146219 | 144£1.0°
damages (%). 1.0 19719 | 18617 | 178+22 | 157+19 | 15515 | 15617 | 17.2+13%
- 3.0 23719 | 219%2] 20918 | 17916 | 16713 | 17418 | 206137 |
| Means+SE. 1 192+1.4" [ 1831.8" | 17.7£1.5° | 16.0+1.3° [ 155+09° | 165+1.0° | 18.0%07

FOOC 4290100 £0T 'ON (€ 194 1 PN 124 PSS

Means within the same row {a,b,c,d,e) or the same column (4,B,C) bearing different letter superscripts are significantly different (P < 0.03)

* Storagability = ---
Initial advanced sperm motility (at 0 time)

Final advanced sperm motility (after 3 days)

X 100

(Seleem, 1996)
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Table 2: Effects of Nigella sativa extraction supplementation en Californian rabbit semen quality, during incubation at 37 °C for up
to four hours (Means + SE.).

Incubation Nigella sativa levels (um / ml.)
Items periods O 50 160 150 200 250 Means + SE,
{Hours)
Advanced - 0.0 745 £3.1 75.1£3.0 762129 78.5+ 2.8 79.2+2.9 79727 | 77.2+1.87 |
sperm 2.0 63.6+33 66928 693 +£3.0 743 126 77.5+3.1 77130 | 71.5£23°%
motility (%). 4.0 522+28 57.9+33 60.2%3.8 68631 73.5+3.0 740+27 | 644221°
Means + SE. 63.4+25% | 66.6+2.6° | 68.6=1.8° | 73.8x1.6" | 767+x1.1° | 769x1.1° | 710+ 0.7
Storagability (%). * 701207 | 771x23° | 79.0+1.9° | 874167 | 92.8+2.17 [ 92.8+1.9° | 83.2+1.3
Sperm — 0.0 14513 14621 148+1.9 147+ 09 14209 143£13 | 14.620.8° |
abnermalities 2.0 188415 177421 174+19 164+ 1.1 151+1.2 15117 168+ 1.0°
(%). 4.0 22119 | 208+19 | 202£21 | 193%13 | 173£16 | 17116 | 1952 1.1 |
Means + SE. 18.6 = 1.7 17.7+1.3% [ 1752172 [ 168127 | 155+1.2° [ 155+1.0° | 17.0+ 0.6
Dead 0.0 196+ 19 19.6 + 2.1 193+ 1.7 19217 184 +2.1 18121 | 190%13°
spermatozoa 2.0 284+ 19 26423 255£22 223+19 20521 202+17 | 239+1.1°7 |
(%e). 4.0 35221 316+18 293 %21 27.2+19 238=24 240+19 | 285+13"
Means = SE. 277£1.5° [ 25918 | 247+1.6° | 229+1.5° | 209217 | 208137 [ 23809
Acrosomal 0.0 129+1.3 127+20 12719 126+ 1.1 12109 123£12 { 12.6+1.1°
damages (%). | 2.0 169+ 1.8 16016 156=2.0 145+ 1.3 134£09 14611 | 160%0.8"
4.0 21516 195+18 18719 174£09 16010 15713 | 18109
[ Means + SE. 171107 | 161097 1 157+1.2% | 148=x07° | 138107 | 149%09° | 162+0.7 |

Means within the same row (a,b,c,d) or the same column (4,8,(} bearing different letter superscripts are significantly different (P £ 0.05)

* Storagability =

Final advanced sperm motility (afterd4 hours)

X 100

Initial advaniced sperm motility {(at O time)

{Seleem, 1996)

FOOZ 43010 0] ON OS 704 T PN 124 MISSF
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Table 3: The effect of antibiotic and Nigella sativa extract on total bacterial count of pooled buck semen

No, of Semen + Semen + N. S, | Semen + antibiotic and Control **

pooled antibiotic* extract (200 pl) | N. S. extract (200 pl)

semen

sample
1 24x% 107 53x 107 3.5x 107 9.8x 10°
2 4 x 10° 5.9 x 107 3.7x 10° 11x 10
3 23 x10? 29 x 10° 3x 107 92x10*
4 24x10° 5x 107 2.5x 10° 95x10*
5 2.5 % 10° 4.8x10° 2x 10 9x10*
6 2.7x 107 45x 10 22x 10° 97x10*

mean 2.72 x 10° 4.733 x 10* 2.816 x 10° 9,7 x 10°

¥

Table 4: The effect of antibiotic and Nigella sativa extract on Staphylococcus aureus count of pooled buck semen/ml

The used antibiotic was Sodium Penicillin and Streptomycin Sulphate
Control = diluted semen without antibiotic and without Nigella sativa extract

FOOT A2G0150) €01 "ON 0S 194 T PN 124 INISSY

L

No. of Semen + Semen + N. 8. | Semen + antibiotic and Control **

pooled antibiotic* extract (200 pl) | N. S. extract (200 pul)

semen

sample
I 34 20 -ve 2.1x10%
2 -ve -ve -ve 2.0x 10°
3 -ve 10 -ve 1.8 x10?
4 15 -ve -ve 1.9x 10°
5 -ve 11 -ve 1.2 x 10°
6 30 35 -ve 1.7x 10

mean 1.32x 10 1.27 x 10 -ve 1.78 x 1¢°

*
*%

The used antibiotic was Sodium Penicillin and Streptomycin Sulphate
Control = diluted semen without antibiotic and without Nigella sativa extract
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Table 5: The effect of antibiotic and I;Iigella sativa extract on Enterobacteriacea count of pooled buck semen/ml

No.of ! Semen + Semen + N. S. | Semen + antibiotic and Control **
pooled antibiotic* extract (200 pf) | N. S, extract (200 i)
semen
sample
1 40 118 -ve 138
2 -ve -ve -ve -ve
3 -ve -ve -ve -ve
4 -ve -ve -ve -ve
5 -ve -ve -ve -Ve
6 9 5 -ve 72
mean 0.82x10 2.65x10 -vé 3.5x10
* The used antibiotic was Sodium Penicillin and Streptomycin Sulphate
** Contro} = diluted semen without antibiotic and without Nigella sativa extract

Table 6: Fertility traits of Californian rabbit does inseminated artificially by using extended semen supplemented with
Nigeila sativa extraction (Means = SE.).

Nigella sativa levels (ul/ mL) + antibiotics |

Items Antibiotic *
(control) 0 200
Mated does (No.). 84 90
Conceived rate (%). 6786 74 .44 ]
Kindling rate (%). 67.86 " 74.40° “
Litter size at birth 61+12° 79+18° ]
Litter weight at birth (gm). 2629+215° 3020+169%

Means within the same row (a,b) bearing different letter superscripts are significantly different (P < 0.05).

* 50000 IU sodium penicillin + 50000 ug streptomycin sulphate/100 ml extender.

FOOZ 4290120 £0] "ON OC JO1 [ P2V 194 InIssp
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