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Abstract

Habbatus sauda (Nigella sativa) is a plant commonly used as herbal medicine for treatment of
diseases while nicotine is an addictive chemical that is present in cigarettes. The study was
conducted to observe the effects dflabbatus sauda on histological structures of nicotine
treated male rats’ seminal vesicles (SV) and prostate glands (PG). Rats were divided into five
groups: Habbatus sauda control (HSC)Habbatus sauda (HS), nicotine control (NC), nicotine
(N) and nicotine —Habbatus sauda (NHS). The HSC and HS groups were force—fed with
0.1ml/100g of corn oil and 6ul/100g dflabbatus sauda oil, respectively. The NC and N groups
were intramuscularly (i.m.) injected with 0.1ml/100g of saline and 5.0mg/100g of nicotine, re-
spectively. The NHS group was treated with the same dosage of nicotine andbbatus sauda
as the N and HS groups. The treatment was conducted for 100 days. The PG and SV of ani-
mals in the N group showed reduction in the epithelial height of the mucosal linings compared
to that of in the NC, HSC, HS and NHS groups. Moreover, there was also less acidophilic se-
cretion materials found in the glands of the animals in the N group compared to the other 4
groups. However, the histology of the prostate glands and seminal vesicles in the NHS group
was noted to be similar to that of in the control (NC and HSC) groups. Hence, this suggested
that administration of Habbatus sauda could lead to an improvement in histology and function
of both PG and SV in the nicotine treated rats.
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Introduction terranean Sea, Pakistan and India [7, 8, 9, andHE®R}:
batus sauda (HS) plant may grow with the minimum
Infertility is considered as one of the public health issueBeight of 20cm up to maximum height of 90cm [9]. The
recognised by World Health Organisation (WHO) wheresegment of HS's leaves looks narrowly linear to thread —
it affects approximately 10 — 15% of reproductive agedike. As for its flowers it differs in color with yellow, pink
worldwide [1, 2, and 3]. Many scientists prefer naturalpale, blue or pale purple with each flower consists of 5-10
products to treat fertility problems as it is a natural prietals [9]. Fruits produced by N. sativa were located in a
mary source of fertility regulating agents [4]. Besidescapsule where each capsule is composed with a few
studies showed those plant products have minimal or rdhited follicles [9]. Inside the follicles is where numerous
negative implications as antifertility agents [4]. Interesttiny black seed [7, 9].In Arabic the tiny black seed of N.
ingly, 25% - 30% of prescriptions in modern medicinesativa is known as “Al-Habba Al-Sauda” and “Al-Habba
also have active properties which derived from plants [#\-Barakah” in Arabic while in English it is called as
and 6]. Habbatus sauda (Nigella sativa) from Ranuncu-black seed, black cumin or black caraway [7]. In some
laceae family is an annual herbaceous, dicotyledono@ountries such as Asian and far Eastern countries, N. sa-
plant found growing annually in Eastern Europe, Middletiva is used as spice and food preservatives [10]. Dating
East and Western Asia, as well as the bordering of Medpack to 2 000 years ago, both seeds and oil of N. sativa
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are commonly used as natural health remedies @i- tra immunity activity in the female reproductive trd&0].

tional medicine to treat numerous illnesses [10§- R
searchers reported the active components thatresemt
in N. sativa includes tymoquinone, 15 amino acjds;
teins, carbohydrates, fixed oils, volatile oilskadbids,
saponins, crude fiber, and minerals [7, 10, 11, &P{d
The reported pharmacological properties of N. saixe
anti — diabetic, anti — histamic, anti — oxidantfia- in-
flammatory, anti — microbial, anti — tumor, andtian
fertility effects conducted in vivo and in vitro dabora-

Furthermore, it is suggested that any abnormaltiomof
the gland may result either sexual dysfunctionndertil-
ity in males [30]. Prostate gland of sexually matlin
mammals is the largest androgen — dependent meds-ac
sory sex glands [34, 35, 36 and 37]. Prostate gtamd
sists of three lobes in rodents, namely the venadral
and dorsal [36]. The names of the lobes were ifiedti
from the relation of prostate gland to the ure{B&. The
ventral lobe is located at the ventral aspect efhua right

tory animals and humans [7, 10, 13, and 14]. Sstudiebelow the urinary bladder; dorsal lobe is foundtba

showed that N. sativa, its oil or thymoquinone iste]
safe when administered orally [7]. Study found timaiie

rabbit that were given N. sativa in its meal fowéeks
had better semen parameter [15]. However, studigbe
effect of N. sativa on histological structure ofrseal

vesicle and prostate gland are still unclear. Meeeo
study reported in Jordanian populatibiabbatus sauda

inferior and posterior to the urinary bladder, meland
behind the attachment of seminal vesicle and cadggl
gland, while the lateral lobe lies immediately lyeleemi-
nal vesicle and coagulating gland with part of Vel
lapped with its ventral lobe and dorsal lobe, déy484
and 37]. Similar to seminal vesicle, rats prosigitnd
also have a role in secreting seminal fluid wheetion

was consumed as aphorodisiac and fertility prongotinproduct from prostate gland is biochemically hegerae-

agent [38].

Male reproductive system is extremely sensitive ‘auld
nerable towards both chemicals and drugs suchcas ni
tine, ethanol, cocaine and cannabinoids [16]. Thiga-
rette smoking could result in negative effect om tpro-

ous based on the origin of the prostate’s lobe eviudres
of prostate known to have both morphological aspast
well as distinct hormonal responses [36 and 37r&ion
of ventral lobe contains citrate, spermine, speimsid
aminopeptidases, and plasminogen activator whitrdh
lobe secretes major zinc- secreting portion [37§. far

ductive system [17, 18, 19, and 20]. Cigarette smokthe dorsal lobe of the gland, it secrets dorsatoten I,

composed of more than 4000 chemical constituenesavh
one of the compounds found in cigarette is nicof2®&
21, and 22]. Nicotine is an alkaloid which deriviedm
tobacco plant known as Nicotiana tabacum [23 aijdIiR4
acts on the central nervous system (CNS) — influgnc
drug [23 and 25]. Moreover, nicotine is also theimma
cause for repeated application among smokers dits to
addictive nature [25]. One of the effects of ninetat the
cellular level is that it leads to oxidative stregsich may
have a detrimental result on the male reproducijatem
[18, 26, and 27]. Studies found that smoking retsuttet-
rimental effects on spermatogenesis [28].

The accessory glands present in male reprodugtsters
are seminal vesicle and prostate gland. Both sémas
cle and prostate gland are exocrine glands whigle ha
important role in assisting the male fertility pesses [29
and 30]. Seminal vesicle, measured about 10cmnigtte
is a pair of simple tubular gland, saccular in €hapd
coiled in structure, positioned at the superior posterior
to the prostate, between the neck of urinary bladde
male mammals, found within the pelvis [31, 32, &8{l

dorsal — protein Il, as well as is the major sfmsfruc-
tose secretion [37].

The objectives of this study is to observe the owpr
ment in the histological structure of nicotine -eatied
male rat’s reproductive system when administereti wi
Habbatus sauda.

Materials and Methodology

Animals and Treatment

Healthy Sprague Dawley juvenile male rats (7 — &kge
old), weighing 150 — 250g obtained from the Uniitgrs
of Malaya Medical Center (UMMC), University of Ma-
laya. Prior to treatment, rats were allowed in émémal
house for one week for familization with the anirhalise
condition. Each rat was housed in a separate pabypr
ene cage with sawdust as bedding. It was maintaied
room temperature with 12 hour of natural light &t
hour of darkness. Chow food and tap water werengige
rat ad libitum daily.

Seminal vesicle is a hormone — dependent glandhwhidExperimental Design

produces a viscous, yellow fructose — rich semfludi
that represents approximately 60 — 70% of the velwin
semen [30, 31, 32 and 33]. The secretion contaimea
fructose (main constituent as it provide energyrcowf
spermatozoa) amino acids, citrate, prostaglandihpeio-
teins [30 and 31]. The role of seminal vesicle sgon
was reported to be able to enhance the stabiligpefm
chromatin, together with to prevent the occurrente
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Rats were randomly assigned into five groups; SoNi
tine control group received intramuscular (i.mjeation

of 0.1ml/100g body weight of saline, N: nicotineogp
received i.m. injection with 5.0mg/100g body weigtit
nicotine, CO:Habbatus saudacontrol group was force —
fed with 0.1ml/100g body weight of corn oil, HHab-
batus sauda group was force — fed with 6u1/100g body
weight of Habbatussauda oil and NHS: co — administra-
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tion of bothHabbatus saudand nicotine with the same Habbatus sauda group

the dosage of 6ul/100g body weight Hdibbatus sauda Similar with its control group, seminal vesiclethe HS
by force-feeding and 5.0mg/100g body weight of il  group also indicated the presence of honeycomtke- li
through i.m. injection.Habbatus saudawas obtained @appearance accompanied with acidophilic secrefiche
from Turkey while nicotine (L-Nicotine, 99+%, CA\R  lumen seen in Figure 1(d). The columnar cells ef {5
54-11-5) which originate from alkaloid tobacco pan Were noticeable to be tall in height.

was purchased from Acros Organics. Each assigned

groups (n = 6) were treated daily for 100 conseeutiays Nicotine — Habbatus sauda group

and was sacrificed on the day 101. Animals weesan

thetised via intraperitoneal (i.p.) injection wi5% of o ; ;
; ycomb — like appearance with tall columnarscell
chloral hydrate (1.0ml/100g body weight). Rats wtbien compared to the N group. In addition, acidophikcre-

sacrificed via intracardiac perfusion using 10%nfahin  tion in the lumen was also notable in this groumpared
solution into the vascular system. Rat seminalckesind  to the N — treated group.

prostate gland were harvested for histological ystik-
periment procedures conducted were in accordante wi
the Guideline for Animal Experiment of the Medi€zn-
ter Research  Committee, University  Malaya

Nicotine control (NC) group
[1SB/20/04/2012/DSHA(R)] In Figure 2 (a), spaces between prostatic acinewela-

tively minimal, while the epithelial lining was fimred by
tall columnar cells. Acidophilic secretion was alsated
in the lumen of prostate gland of the NC group.

The NHS group in Figure 1(e) indicated the preseofce

Histology of Prostate Gland

Seminal Vesicle and Prostate Gland Histology
Harvested seminal vesicles were further fixed ib@8%6
formalin solution in room temperature prior to bisgi-
cal processes. Tissues were dehydrated in gradetachl
solution and embedded in paraffin wax as blocksafifa
blocks with tissues were sectioned at 5pm thickness-
tion tissues were stained with Haematoxylin andirEos
(H&E) and mounted with DPX (Dibutylphthalate Poly-
styrene Xylene) as mounting medium was obtainenh fro
Ajax Chemicals. Morphological structures of botmse
nal vesicle and prostate gland were observed uigldr
microscope (Nikon Eclipse 80i) under 20x magnifimat

Nicotine (N) group

Asides from not having mucosa glandular infoldingss
visible that the spaces between the prostatic afipios-
tate gland were seen to be increased in Figurg. 2n(he
same way, acidophilic secretion was also abseooe ifis
lumen. Likewise, the epithelium of the prostatenglan
this treated group was flattened.

Habbatus sauda control (HSC) group

Result As shown in Figure 2 (c), mucosa glandular infajgin
were within view. Besides, it was noted that thacgs
. . . between the prostatic acini were minimal, indiagtthat
Histology of Seminal Vesicle the prostatic acini was tightly packed with eacheotin

Nicotine control (NC) group o : i
Honeycomb — like appearance with anastomosing muc he HSC group. As for the epithelium, simple taflm

sal folds was visible in the NC group. Moreoveti, ta- a\?;ilgglllesir\l/vtiflunncw);d with some acidophilic secretio
lumnar cells were noticeable forming the thick leglial '
wall. Acidophilic secretion also can be seen inuFégg

1(a). Habbatus sauda group
In Figure 2 (d), HS group, the presence of mucdaa-g
Nicotine (N) group dular infoldings were much more compared to itsti@n

In seminal vesicle of the N group, it was notect tihe  group. Besides, it is also noticeable that the djlams
honeycomb — like appearance was absence, as widl asPacked with prostatic acini. In addition, the @lumnar
acidophilic secretion in the lumen as in Figure)1(b Cells of its epithelial lining compliments with tipeesence
Asides from that, columnar cells of the N groupadp-  ©Of acidophilic secretion in the lumen.

peared to be flattened. The thickness of the dptheall

however was undistinguishable compared to the abntr Nicotine — Habbatus sauda (NHS) group

group. Glandular lining was also presence in the NHS grasip
shown in Figure 2 (e). Other than the existinghaf mu-
Habbatus saudaontrol (HSC) group cosa glandular linings, the spaces between thegtios

In Figure 1(c), the HSC group showed the preserice @cini were also quite tightly packed. Comparedhi®
honeycomb — like appearance similar to the NC groumroup, the epithelium in the NHS was tall, columoelts.
Furthermore, acidophilic secretion was also seeiitsin However, similar to the N — treated, the NHS graign
lumen, together with tall columnar cells which formdisplayed the absence of acidophilic secretiorhi lt-
epithelial lining. men of the prostate gland.
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Figure 1. Photomicrographs of the seminal vesicle from the
nicotine control (NC) (a), nicotine (N) (b), Habbatsauda
control (HSC) (c), Habbatus sauda (HS) (d) and tiien—
Habbatus sauda (NHS) (e) rats. (a, c, d) Tall colam
cells lining the honeycomb — like appearance mudolss.
(b) Flattened columnar epithelium cells with abseraf
honeycomb — like appearance. (e) Improvement ohigie

toarchitecture of the gland as seen in (a, c, d).
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Figure 2. Photomicrographs of prostate gland of the
nicotine control (NC) (a), nicotine (N)(b), Habbatu
sauda control (HSC) (c), Habbatus sauda (HS) (djd a
nicotine — Habbatus sauda (NHS) (e). Except for iti)-
cosa glandular infoldings were presence (a, c-@teNhe
flattened columnar cells in (b) as compared to pthe
groups

Discussion

The present result on the adverse effects of miedtn-
wards prostate gland and seminal vesicle were a&irai
studies reported by previous researches [18, 3 48h
This was in agreement with the review that statedna
crease in the levels of reactive oxygen speciesS)RO
the seminal fluids of smokers [18]. Favaro and ©agn
(2006) reported that long term consumption of rineot
would have led to detrimental effects on the melgro-
ductive system including testis and prostate [B&kides,
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it was also stated that time of administration aftine
dosage — dependent could result in changes of dbg b

nicotine on the seminal vesicle [45]. The honeycomb
like appearance was visible in the NHS group bwias

weight and male sexual organs (testis and accessofipwhere to be seen in the histological sectionthefN

glands) [36 and 41].

In the histology of the prostate gland, it was ckbat the
tissue had less mucosa infoldings with flattenddrooar
cells of its epithelial lining in the N group. Cespond-
ingly, studies by Favaro and Cagnon (2006) alsorted
that nicotine administration in rats have an uniaable
effects on the macroscopically features of prosigead
[36]. In the prostate gland of the N group, theealoe of
acidophilic secretion was also noted comparedeatn-
trol group. This could be due to the fact thataheessory
glands of male reproductive system; prostate glamadl

seminal vesicle are both hormone — dependent arga

Hagras et al (2008) verified that changes in théeraa-
cessory sex organs could be due to reduction ipubwf
the follicle stimulating hormone (FSH) and luteings
hormone (LH) from the pituitary gland which is Vita
initiate spermatogenesis and steroidogenesis B@vi-
ous studies showed that nicotine interfered witthoerine
activities that were related to the reproductivaction
[42]. As nicotine is a central nervous system (Chhdy-
encing — drug, it inhibits the release of FSH aktftom
pituitary [42]. Moreover, the epithelial height the N

group decreased compared to the other groups. &imil

finding was reported by Londonkar et al. (2000)even
there were significant decreases in the secretctiyits
and diameter of male accessory glands of nicotieted
animals [42].

As for the prostate gland of the NHS — treated grou
was noted that the height of epithelial walls iaced
compared to the N groups. Besides, the cells pecesien
the NHS group were tall columnar epithelial whichsw
complimentary to that of in the HS group. This iska-
bly due to the antioxidant pharmacological actatiof
the HS which would reduce the oxidative stress ea iy
nicotine. In agreement with the present study, $hlet
al. (2012) showed that the levels of antioxidartyemes
in male reproductive system of diabetic rats imprbv

group. Besides, in the NHS group, acidophilic stane
was also noted compared to the N group. A studgrtep
that HS contained alkaloids and phenols as itsvacti
components which would stimulate the secretion S F
and testosterone hormones [46]. Since the semasitie
is an androgen — dependent organ this would expiein
presence of acidophilic secretion in the NHS groiap.
was reported that the secretion of seminal ves$iake an
impact on the fertility and spermatogenesis. Thui& H
could be beneficial in improving the sperm paramseie
the nicotine — treated rats [47]. Moreover, thetdied

eight of seminal vesicle in the NHS group showwet t

S improves the histological structure of seminegigle
treated with nicotine. Previous study on seminaicle
induced with cancer also stated an improvemenhén t
height of the epithelium when the rats were adrtenésl
with Crateva nurvala plant [44].

Conclusion

From the study, it showed that administration arotine
without doubt would disrupt the morphological stiures
of the male accessory glands of reproductive syssein
sequently leading to a decrease in male fertititywever,
with the co-administration of HS, it is confirmduht the
HS would be able to counteract and ameliorate éhetet
rious effects of nicotine towards the accessorydgaof
male reproductive system. Subsequently it would als
improve the fertility of the reproductive systemnmature
adult male rats. However further study on the motle
action of HS on the accessory glands of male sesysal
tem need to be investigated in details. In orderetuce
the number of couples with infertility problems esjally
the men.
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