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Abstract: The aim of the current study was to investigate changes in the reproductive parameters during stress and
the impact of thymoquinone during the period. The effects of stress were measured through immobilisation stress on
mice. Group | was administered normal saline daily via intraperitoneal injection while Groups Il and Il were
subjected to 2 and 6 hours of immobilisation stress respectively. Groups IV and V were subjected to stress for 2 and
6 hours respectively followed by intraperitoneal injection of 10 mg/kg thymoquinone which was continued on
alternate days. The level of significance was set at p<0.05 and statistical analysis showed significant difference in
testicular weight of mice in groups Il and Ill compared to the controls but no significant difference was obtained for
sperm count between all groups. Sperm maotility, however, was significantly different among the groups under stress
for 2 and 6 hours and that of 6 hours with the treatment of thymoquinone when compared to the controls. The
histology of the testes also indicated a few alterations in comparison to the controls in the germinal epithelium and
spermatogenic pattern in groups Il and V.
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INTRODUCTION

(Ameen, 2009) and stress may suppress sexual or
Stress in the world today is a lifetime tribulatifor reproductive function (Woet al., 2011). According to
human beings. The term stress has now become a mokhandveet al. (2013) stress is an aversive stimulus
widely used vocabulary to capture a variety of hama which disturbs physiological homeostasis. Stress
experiences that are disturbing in some manneesS$tr precipitates many neuropsychiatric parameters, asch
associated with workplace, family and other factorsanxiety, depression and memory loss and cause
has been implicated as one of the factors to beantioxidant imbalance. The situation is further
involved in the severity and progression of a numbe supported by hundreds of empirical reports showing
of diseases (Ameen, 2009). Stress has become one efsociation between stressful life events and adver
the major concerns among the human populationhealth outcomes (Avison and Gotlib, 1994).
Stress related problems consistently exist in siesie It is reported thaNigella sativa exhibits a significant
around the world and the impact on human health idevel of anti-stress activity in albino rats andsha
seen to be rising globally. Stress precipitates ynan shown analgesic activity in mice (Rosheiral., 2010).
neuropsychiatric parameters, such as anxiety,Thymoquinone (TQ), an active ingredient of Nigella
depression and memory loss and cause antioxidargativa, has been reported to exhibit many
imbalance. Indeed, there have been hundreds opharmacological effects including as an
empirical reports of the association between diiess immunomodulator (Salem, 2005) anticancer (Tavakoli
life events and health outcomes (Avison and Gotlib,et al., 2012), antidiabetic (Bouchraet al., 2009),
1994). antioxidant and amtinflammatory (Mohammaet al.,
In addition, Eriksen and Ursin (2002) defined stras  2009) agent. Studies have reported that TQ camegrot
a state of threatened homeostasis or disharmonyt and several organs against oxidative damage but ofdyva
is counteracted by a complex selective physiolagid ~ data are available concerning its effect on strékis
behavioral responses. It is believed that stress haresearch is done to further elucidate the potential
many impacts on the mechanism of human body whictbenefits of TQ and to observe the effect of
may alter the body’s normal biological system. Rece supplementation of TQ on immobilisation stress-
experimental studies have shown that there is dnduced changes in reproductive characteristichef
relationship between stress and human semen qualitgnale mouse.
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MATERIALSAND METHODS haemocytometer and covered with a cover slip and
viewed under a light microscope. Sperm count was
. > taken by calculating the number of sperm in five
performed on adult male BALB/c (albino) mice an4omiy picked boxes from the counting chamber.
weighing 25-30 gm. All of the animals were allowted Sperm motility was also calculated.

acchmfauz; n kmetal_ cagei inside a We”'\;]em'l""mdHistology: Testis was preserved in10% of neutral
room for 2 weeks prior to the experiment. They Werey,  ¢ored formalin immediately after their removal

housed in groups of six per each _polycarbonate Ca0&om the animal for 1 hour and tissues were
under standard laboratory conditions at a roomdehydrated in an ascending grade of alcohol and

temperature of 22£€, humidity of 30-70% with 12 | et three changes of 100% alcohol for 1.5 hours
hours light/dark cycle. The animals were fed widns o, Dehydration followed with immersion in

dard diet and tap water was gived libitum until equal parts of alcohol and toluene for 30 minutes

treatment - or “”.‘e of sacri.fice.. The St%‘dy WaS and toluene alone overnight. The dehydrated
performed according to the guidelines for animatigt tissues were then embedded in paraffin blocks

g”q was approvert]j be th? Fac;'ltﬁ' C.’f All|e_d Health using wax of the same grade. The paraffin blocks
ciences Research Committee of the institution. were mounted and sections were later cut using a

Experimental design: The animals were divided into o5y microtome at a 3 pm thickness and mounted
five groups. Group | mice were controls injectedhwi on labelled slides

no_rmal 5‘?‘””6 via intraperitoneal (i.p.) inject_mnnile Following floatation process and adequate dryihg, t
animals in groups Il and Il were subjected 10 o atfin was first melted in an incubator at 60%E 10
immobilisation stress for 2 and 6 hours respecylvel minutes and sections were allowed to cool befaie-st
Groups IV and V were also subjected o ing. Sections were later deparaffinized by
|mmob_|l|sat|o_n stress for 2 and 6 h(_)urs _resp_e_cylvel immersion in two changes of xylene for 5 minutes
b]?t ammal/skm beth groups Iagﬁ.r re_ce|ved "p'a?’m I followed by washing in 100% alcohol and descending
of 10 mg Ig g TQ. Imlr_nc:j ”Zat'on stresksf O;a solutions of alcohol each for 3 minutes. Staining
groups involved were applied 5 days a week fot@ to o, menced with immersion in Ehrlich’s hematoxylin
period of 32 days. Supplementation of TQ for groupSt,. 15 minytes followed by counter-staining in1%
IV and V was continued on alternate d_a_ys for theaqueous eosin for 1 minute. Excess of both stagre w
length of the study. All the mice were sacrificédlay — om5ved by washing with tap water following the
32'Vlha cervical dislocation to ex_?mlne dthe teiaclul normal procedures and sections were dehydrated with
er'g L, sperm count, sperm motility and morphology 55cending grades of alcohol ending with two washes
of testes. . . g . with xylene. When the sections were coolethey
Stress was applied through immobilisation of theemi |\ .« mounted in DPX and dried overnight. The
Immob|l|sc'_;1t|0n stress acts as physical . and grchitecture of the sectioned tissues was Bivserved
psychploglca_llstress (Khar.‘d*a'-* 2913)' The mice using a low-power objective undengcroscope.

were 'mmOb'“Sed by pIacmg them into a hand".]adeStatistical analysis: All the data are expressed using
cones which were made using an autoclave plasgc bamean + standard error of mean (S.E.M). Statistical

with the tip cut to for_m a hole for ventilati_on. Gnthe  jitterences between the groups were analysed using
mouse was placed into the cone, the sides of tige baone-way ANOVA followed by Tukey's Post Hoc test
were stapled neatly in order to immobilise the mice using the SPSS version 12.0. The differences were

completely. considered statistically significant@t0.05
Epididymal sperm collection and sperm ! IStcally signih @¢0.05.

preparation: Mice were dissected and their RESULTSAND DISCUSSION

ep|d|dym_|s removed_ and placed into 1 | SPEIM 1 oicular weight, sperm count and motility: Stress
preparation tubes with medium. The tube caps were ; ) ;
. i . is believed to play a role in semen quality chareyad
loosen and tubes were immediately placed into the . ;
. . .~ damage to reproductive organs (Al-Zahrati al.,
CGyincubator. After 30 minutes, the sperm preparatlonzmz) Fial shows the comparisons of testicular
medium tubes containing the epididymis were - Mg P

removed from the incubator. A cloudy preparation we|gh_t of Balb/c mice .between. controls and the
indicated that sperm had been released from theexperlmental groups which consisted of groups  of

epididymis into the medium. A pipette was used toStreSS for 2 hours, 2 hours treated with TQ, 6 Siand
remove up to 1ml of sperm preparation medium and
mixed with the sperm from the top of medium which
was known to contain the highest quantity of motile

Experimental animals. The experiment was

6 hours treated with TQ. There was a significant
difference p<0.05) in the testicular weight of mice
between the control group and that subjected &sstr
for 6hours.Based on these results, a reduction in

sperm. . ;
Sperm count and motility: An approximate number testicular weight of controls when compared to the
y: PP group under immobilisation stress for 6 hours sekme

of sperm was calculated using the haer_nocytometerto contradict the study by Roshan al. (2010),that
L0ul of sperm was taken from the preparation and WeTE eported mice exposed to immobilisation stress have
placed into the counting chamber of the P P
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Fig. 1. Testicular weight (g) of Balb/c mice in the control Fig. 3. The percentage of sperm motility (%) of Balb/c mice
and experimental groups. The results are presented in mean in the control and experimental groups. The results are pre-
of replicates. * p<0.05 significantly different as compared to sented in mean of replicates. * p<0.05 significantly different
controls. as compared to control.
Sperm Count
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Fig. 2. Sperm count (million/ml) of Balb/c micein the control Fig. 4. Germinal epithelium of the seminiferous tubule in the
and experimental groups. The resuilts are presented in mean  testjs of a Balb/c mouse in the control group at 32 days.(H &
of replicates. E; X40).

reduced testicular weights compared to the controlThe results for sperm motility between control dinel
group. Tissue adaptation to physical stress includeexperimental groups are shown in fig. 3. There were
hypertrophy indicating increased stress tolerancesignificant reductionsp<0.05) in sperm motility of the
(Mueller and Maluf, 2002) and the testicular weight groups of stress for 2 hours, 6 hours and 6 hours
increase for the longer period of stress applicat@ay  treated with TQ when compared to the controls. €hes
well be characteristic of tissue response but notfindings were in accordance with Mesembe al.
necessarily due to an increase of the number 0{2009), who reported that long term exposure tesstr
constituent cells. affects sperm motility. Similarly Reet al. (2010) also
There was no significant reduction in sperm countreported that restrain stress rapidly suppressed th
between any of the groups when compared to thesperm motility. Mohammadt al. (2009) showed that
controls as shown in fig. 2. Results also indicdteat ~ supplementation of TQ in mice significantly increds
there was no positive effect from TQ which was sperm motility and Al-Zahranét al. (2012) has also
believed to increase the sperm count as mentioged bshown that TQ increase the sperm quality of mice.
Mohammadet al. (2009). Immobilisation stress for 2 However, results for sperm motility for the group
hours/day would not be adequate to produce intensapplied with stress for 6 hours and that suppleatent
stress on the mice (Bakhti@ al., 2013) and mice with TQ after 6 hours of immobilisation did not feif
could have adapted well during the immobilisedestat much in value indicating TQ may not have had a
and thus may not really have an effect on spermsignificant effect on the motility functions of tisperm
quality. Eriksen and Ursin (2002) stated that tbeyp  produced.

re-establishes the altered homeostasis by variouslistology of testis: The effect of stress and treatment
behavioral adaptive responses. Thus, this coulé be with TQ were further demonstrated by the
possible explanation for such observation in therrsp  histopathological changes of the testis. BasedFign
count parameter of the group under stress for 2shou 4, testis of the control mouse showed regularly
which seemed to indicate the most reduced numbearranged germinal epithelium of seminiferous tubule
when compared to controls. and normal spermatogenesis which consist of all the
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Fig. 5. Germinal epithelium of the seminiferous tubuleinthe ~ Fig.7. Germinal epithelium of the seminiferous tubule in the
testis of a Balb/c mouse applied immobilisation stress for 2 testis of a Balb/c mouse under immobilisation stress for 6
hours weekly at 32days.(H and E; X40). hours weekly at 32 days. (H and E; X40).

Fig. 6. Germinal epithelium of the seminiferous tubule in the Fig. 8. Germinal epithelium of the seminiferous tubule in the
testis of a Balb/c mouse applied immobilisation stress for 2 testis of a Balb/c mouse under immobilisation stress for 6
hours weekly and treatment with 10 mg/kg hours weekly and treatment with 10 mg/kg
thymoquinone at 32 days.(H and E; X40). thymoquinone at 32 days. (H and E; X40).

cells of the spermatogenic epithelium. Similar that there were disturbances in the interior
observations have been reported by Khanével. surroundings of tubules and suppression of
(2013) who investigated the effects of immobilisati  spermatogenesis in the stressed groups (Khaetlve
stress on the spermatogenesis process of aduls Swisl., 2013). The reason for suppressed spermatogenesis
Albino mice. Based on figs. 5 and 6 and coinciding may be due to the immobilisation stress that could
with the sperm count data, all the seminiferousite®  have induced depression of the hypothalamus-pijuita
in the groups of mice influenced by immobilisation -testis axis which led to the activation of the
stress for 2 hours and those treated with TQ showedhypothalamus pituitary-adrenocorticol axis resgjtin
presence of spermatozoa but they were reduced ireduced plasma luteinizing hormone and testosterone
number as compared to the controls. Results seémed levels as reported by Khandvet al. (2013).
suggest that mice under stress for 2 hours daiWge ha Testosterone levels in the body play an importalg r
sperm production that may have been affected andn maintaining normal spermatogenesis and lower
treatment with TQ may not have had an amelioratingtestosterone level can result in reduced spermtcoun
effect on the number of sperm. Meanwhile, all the (Zhanget al.,2010).

seminiferous tubules under the impact of stress6for The seminiferous tubules in the group applied
hours (Fig. 7) showed slight reduction in size #mel  with stress for 6 hours and later treated with @ (
germinal epithelium of the tubules seemed 8) showed vacuolated lumen and disorganized tubules
disorganized. The lumen of the tubules was sedreto which seemed to be similar to the effects of stfes§
vacuolated and reductions in the number ofhours (Fig. 7). A possible explanation for suchrgjes
spermatogonia, spermatocytes, spermatids andh the seminiferous tubules might be due to theifal
spermatozoa can be clearly seen in the seminiferouthe plasma testosterone level which may have dltere
tubules. Tavakolet al.(2012) also observed deformed the metabolic activity of all the cells in the tlibsi
seminiferous tubules and decreased number oHowever, treatment with TQ did not seem to produce
spermatids, spermatocytes and spermatozoa in thany recovery in the tubules. Contradictory to this,
restrained mice compared to controls. This suggest&\l-Zahrani et al. (2012) observed that seminiferous
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tubules of Swiss Albino mice under heat stress when  and Nurulwahida. (2013). A new sesquiterpene from
supplemented with TQ at 5 mg/kg a day for 75 days  KnemapatentinerviaChemistry of Natural Compounds,
showed recovery in the structure of germinal 48 (6): 985-987.

epithelium and improved arrangement of cells in theBouchra, M., Robert, D., Moulay, F., Bruno, E.,Lahckh

seminiferous tubules. The said findings suggesdt aha and Ali, B. (2009). Nigella sativa inhibits infesl
glucose absorption and improves glucose tolerance i

longer duration of treatment with TQ may have a rol rats.J. Ethnopharmacology, 121(3): 419-424.
in .the. recovery of spermatogenic cells and thegrksen, H.R and Ursin, H. (2002). Sensitization and
epithelium. subjective health complaintScand. J. of Psychol., 43
Conclus (2):189-96.

onciusion Khandve, B., Gujar, V., Bokariya, P.,Tarnekar, A.dan
In conclusion to our observations, immobilisation Shende, M. (2013). Deranged spermatogenesis of adul

Swiss Albino Mice as Effect of Immobilisation Stses
histological studyJournal of Pharmacy, 3 (2):7-10.
embe, O.E., Igiri, A.O., Fischer, V.A.,BisongASand

stress for 32 days had been shown to cause distgba
in the process of spermatogenesis and the germinar\llIes

epithelium of the Balb/c mouse. Disorganised geainin Ekam, V.S. (2009). Sperm quality and fertility
epithelium of seminiferous tubule and the reduction following Prolonged Immobilisation Stress in Wistar
the height of germinal epithelium such as that saen Rats. Mary Slessordournal of Medicine, 9 (1):http://
the histological observations including the deceeas dx.doi.org/10.4314/msjm.v9i1.46649.

number of sperm count and reduced sperm motilityMohammad, M.A., Mohamad, M.M. and Dradka, H. (2009)
may suggest suppression of hypothalamic-pituitary ~ Effects of black seeds (Nigella sativa) on
testicular system when mice were exposed to spermatogenesis and fertility of male Albino rats.
immobilisation stress. Knowledge on the longer term gﬁg%ﬁ;ggmal of Medicine and Medical Sciences, 4
effects of thymoquinone supplementation and itg rol ' '

. . X . . Mueller, M.J. and Maluf, K. S. (2002). Tissue acsioin to
in the protection of reprodut_:tlvg tissues agaitsiss physical stress: A proposed “Physical Stress THeory
could be worth further investigation.

guide physical therapist practiceEducation and

Research, 82 (4):383-403.
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