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Abstract

Background: This study is aimed at determining the effectna@fotine on male fertility by evaluating some
morphometric parameters of male Wistar rat suctesticular weight, seminiferous tubule diameteiigheof
epithelium, sertoli-germ cell ratio and Johnsew®rs in order to assess the spermatogic index.

Methods: 20 adult male rats were randomly divided into fguoups, the test groups were administered with
0.2mg/100g, 0.4/100g and 0.6/100g body weight obtiie base daily for 30 days using a polythen&etat
orally , while the control were administered witlnl2 0.9%physiological saline. Histological sliddgtte testis
were made and data obtained from the slides.

Results: nicotine caused a significant reduction (P < 0&%) (P< 0.01) in the mean values of the morphametr
parameters of the test group compared with confitee Johnsen’s Score results were 5.4 + 0.51*+5237*
for groups 2 and 3 respectively. For seminiferausute diameter the significant values were 208 22,
184.5+11.31**in groups 2 and 3, whilst the heiglitepithelium showed a significant reduction of 1%3.
13.58* 101.6 £ 1.35**, 76.6 £ 6.65** for groups 2, and 3 respectively. Sertoli-germ cell ratio shdva
significant reduction in groups 2 and 3 with valw#s3.6 £ 0.77 ** , 1.5 + 0.16**for groups 2, arfl
respectively, testicular weight showed significaatiuction of 1.2+0.05**,1.1+0.05** for group 2 arRiThe
results stated are only those that showed a sigmifireduction at 95% confidence level when contbaii¢h the
control.

Conclusion: It was concluded that nicotine exerted an advesfects on the spermatogenic index with
concomitant reduction in reproductive potentialstef male rat. Nicotine and nicotine- based praglstibuld
therefore be taken with caution in cases of irifgrtin man and animal.
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Infertility can be defined as the failure to comeetespite having regular unprotected sexual intese for a
period of twelve months. It is said that approxiehatone in ten people suffer from this disabilitittw50% of
the causes being attributed to the male factorKiser and Baker 1999) though many factors astatiaith
female infertility have been mentioned with subssgladvances in the management of infertility ansbtigem,
not much has been done in respect to managing imieility. Some factors have however been listesd
possible causes of male infertility prominent amadimgm is a previous history of sexually transmittiéskases.
Other factors like tobacco smoking have been meatidhough more with female infertility but haveabeen
implicated in male infertility.

Nicotine is an alkaloid found in the nightshadenifg of plants (Solanaceae); biosynthesis takesepia the
roots and accumulation occurs in the leaves. Isttutes approximately 0.6—-3.0% of the dry weightotbacco
(NIH) and is present in the range of 2—7 pg/kgariaus edible plants. It functions as an antihertgwhemical;
therefore, nicotine was widely used as an insegidn the past ( Rodgman et al, 2009) and nicatimedogue
such as imidacloprid are currently widely usedding a central nervous system influencing drugrfates in
many endocrine activities related to reproductlomhibits the release of FSH and LH from the jtéty (Blake
et al., 1972; Blake, 1974, 1978). Nicotine admimisbn or exposure to cigarette smoke inhalationats and
hamsters results in testicular degeneration (VicZ1®68; Tsilikov, 1969). A study done by Gamb@le2013)
showed dose dependent testicular degenerationwiolipthe administration of varied doses of an agseo
extract of tobacco.
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Though there are studies such as this, the incedehtobacco smoking is said to be on the risef 2002, about
twenty percent of young teens (13-15) smoke woudéwiB0,000-100,000 children begin smoking every. day
Half of those who begin smoking in adolescent yaaesprojected to go on to smoke for 15 to 20 yeaAHdO,
2002). In the developing world tobacco consumptsorising by 3.4% annually (WHO, 2002).

The rising incidence in tobacco smoking particyian the developing world as well as the little kedge of
the effect of tobacco on male fertility in comparisto the females necessitates studies such as thes
determine the effect nicotine on spermatogenedidstumaking an attempt to count and score the geshs
using the male albino wistar rat as a model.

MATERIALSAND METHODS

Animals

20 male Wistar rats weighing 220 - 280 g were usdte study. All animals were kept in the anirhalse of
the University of Jos. They were maintained at rommperature and 12 hours light/dark cycle. All the
experimental procedures were done following theedrpental guidelines of Institutional Animal Ethics
Committee (IAEC).

Chemicals

Testosterone, Oestrogen, FSH, LH, Progesterone,(HalZyme-linked Immunosorbent Assay) kit ways
purchased from Monobind Inc. Lake forest U.SMicotine hydrogen tartrate salt {§E;,N>2C4HeOp)
purchased from sigma Aldrich catalog numh&P60-25G.

Experimental protocol

Four groups with 5 rats selected randomly in egrolup were formed. Groups 1-3 were the test growpsgst
group 4 was used as the control, each rat in glowas treated with 0.2 mg/100g body weight /p.miobtine
daily for 30 days, groups 2 and 3 were given 0.4h@§g and 0.6mg/ 100g body weight of nicotine pedaily
for 30 days respectively. While group 4 (contrabgp) was given 2ml of 0.9% physiological salineusioh for
the same period of exposure.

Sample collection

The rats were anaesthetized using ether and afigreacrificed by cervical dislocation and blood pém
collected by cardiac punc-ture. Orchidectomy wadopmed by open castration method. A midline or-pre
scrotal incision was made and the testicles welkedhiout of the incision site and weighed with #id of
OHAUS electric weighing balance.

The testicles were exposed by incising the tunaginalis.

Histological procedures

After the extraction of the testis from the aniredbody, the organ was promptly and adequatelyedeaith
10% formal saline (fixation) in order to preserye $tructure and molecular composition. After fizat the
piece of organ was dehydrated by bathing it sufglgsn graded mixture of ethanol and water (7000%).
The ethanol was then replaced with a solvent miseilith the embedding medium (xylene). As the tesswere
infiltrated with xylene, it became transparent é&eieg). Once the tissue has been impregnated Bn&yit was
placed in melted paraffin in an oven maintainecb&t- 60°C (embedding). The heat caused the soleent
evaporate and the spaces within the tissues befiliedewith paraffin. The tissue together with itapregnating
paraffin hardens after been taken out of the olienwas done with the aid of the Leica TP120 autantssue
processor. The hard block containing the tissuethas taken to the microtome and sectioned by ticeotome
steel. The sections were then floated on waterti@msferred to a glass slide and stained with h&amin and
eosin stains with the aid of the leica auto staiier. The slides were then viewed under light mgape with
varying magnification. Spermatogenesis was assebyed method which depended upon scoring ‘cross
sectional’ profiles of seminiferous tubules accogdio Johnsen’scriteria. (Johnsen S.G1970) Theriaituse
scores from 1 tol0 and are as follows: 10. Compfgtermatogenesis with many spermatozoa. 9. Many
spermatozoa present but germinal epithelium disozga with marked sloughing or obliteration of lume.
Only a few (<5) spermatozoa. 7. No spermatozoankany spermatids. 6. No spermatozoa and only a few
spermatids (<5). 5. No spermatozoa or spermatitisriamy spermatocytes. 4. No spermatozoa or spefsnati
and only a few spermatocytes(<5). 3. Spermatogam@dahe only germ cells present. 2. No germ celtssbrtoli
cells arepresent. 1. No cells in tubular section.

Diameter of seminiferous tubules was measured uséicpa 1000 DM microscope and X10 objective lenthwi
ocular micrometer whilst the measurement for thiglteof epithelium was done at X40 magnificatiorheT
sertoli/germ cell ratio was also determined, usatgge 7 spermatids as the chosen line of germ oalls
photomicrographs of the histological slides. Theéhpkgist involved in the count was blind to th@gping and
dosage of nicotine given to the rats.
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Statistical analysis

Statistical analysis was done using graphpad Bistat to conduct one way analysis of variance (AMQ). The
graphpad prism 6 was used to generate a bar dhhkt grouped data.

Results

Are presented as the mean + standard error of niémnresults showed a significant dose dependemedse at
all dose levels for the height of the epitheliunmilet showing a significant decrease in seminifertubule
diameter, Johnsen’s score and sertoli — germ atdl at the doses of 0.4mg/100g and 0.6mg/100dcotine
base only.

Figure 1: bar chart showing morphometric parametezasured.
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Discussion : The sertoli- germ cell ratio, Johnsen’s score,deltr weight, height of the germinal epithelium
and seminiferous tubule diameter were used instiidy to evaluate the effect of administration afied doses
of nicotine over a period of thirty days on spemganesis, using the Wistar rat as animal model.sEn®li to
elongated germ cell ratio as well as the Johnssrtse was used to evaluate the spermatogenic inddegrease
in the sertoli to elongated spermatid ratio or gtmnscore indicates a fall in spermatogenesis @etal 2009).
The results showed a significant dose dependentdse at all dose levels for the height of thehefiitm,
whilst showing a significant decrease in seminifisreubule diameter, Johnsen’s score and sertodirm gell
ratio at the doses of 0.4mg/100g and 0.6mg/100gaoftine base only, corroborating the findings geEie et al
(2013) at the preliminary stage of this study, whieported the histological slides as having a dieggendent
decrease on spermatogenic cells and distortioheotyto-architecture of the seminiferous tubulehaf testis.
The decrease spermatogenic index is also in tamdémnthe findings of decrease sperm count in tielyst

The finding of decreased sertoli to elongated geeth ratio corroborates studies done by Rajpuf2£00)
where they observed a decrease in the ratio asaweldecrease in seminiferous tubule diametexténexposed
to cigarettes smoke, which was also observed s shidy, they how ever did not observe any siganific
difference in the height of epithelium of the ratgosed to cigarettes smokes as opposed to tlig sthich
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observed a significant difference in the heighthef epithelium in the seminiferous tubules of tebuwf the rats
given high doses of nicotine base. The observddrdiice in the findings may be as a result of ifferénce in
the modes of administration as well as the probhlgher dose given as direct nicotine base inghisly. The
observed decrease in the morphometric parameteasurezl may be as a result of the inhibition ofrdiease of
gonadotrophins, follicle stimulating hormone andeinizing from the anterior pituitary (Blake et,al972;
Blake, 1974, 1978). These hormones are necessaprdper development of the gonads as well as theegs
of spermatogenesis.

Conclusion

Thus it can be stated from this study that thekimtaf nicotine especially at doses greater than/20fy for a
period of 30 days in male albino wistar rats adelgraltered the morphometric parameters measuréu avi
concomitant decrease in spermatogenic index, ttoadime and nicotine — based products should bertatkith

caution particularly in cases of infertility.
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