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ABSTRACT

Nicotine is an additive alkaloid component of the cigarette smoke. Principal sex
hormones are testosterone and estrogen. This study is undertaken to investigate
the effect of oral administration of nicotine on the sex hormone concentrationsin
an animal model. 30 adult albino rats weighing between 180-200g were divided
into three groups. Group A (control) consisted of 10 rats (5 males and 5 femal es)
and received normal rat chow and water. Group B comprised 10 female rats and
received 1.0mg/kg body weight of nicotine. Group C comprised 10 maleratsand
received 1.0mg/kg body weight of nicotine. The study lasted for 30 days. At the
end of the experiment, blood samples were collected and plasma levels of
testosterone and estradiol were determined by enzyme immune assay procedure.
The result showed a significant decrease in plasma estradiol and testosterone
levels in Groups B and C respectively. The result suggests that nicotine has a
negative effect on the plasma concentrations of sex hormones of adult albino
rats.
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INTRODUCTION
Leaves of tobacco, Nicotianatabacum yields nicotine, a colorless, volatile base
(PK, = 8.5) that turns brown and acquiresthe odor of tobacco on exposuretoair. Itis
oneof thefew natura liquid akaoids. Itisof consderablemedica significance because of
itstoxicity, presencein tobacco and propensity for conferring adependenceonitsusers
(Brunton, Lazoand Parker, 2006). Nicotine can be consumein different formsranging
from smokel esstobacco products such as snuff and chewing tobacco to the more often
consumeform, smoketobacco. Cigarette tobacco containsakal oidsin addition to other
several substances (Russell, Jawis, Devitt and Feyerabend, 1981). Nicotine represents
90%-95% of thetotal alkaoids. It isabsorbed quickly through therespiratory tract, oral
mucosaand skin. Approximately 80%-90% ismetabolized by theliver, but thekidney and
lungsareinvolved aswell (Armitageet al, 1975). Theaverage cigarette contains6to 11g
nicotineand deliversabout 1 to 3mg nicotine systemically to the smoker, bioavailability
canincreaseasmuch asthreefold withintensity of puffing and technique of the smoker
(Henningfield, 1995 and Benowitz, 1998). Nicotinecrossestheblood- brain barrier reaching
the brain within 10-20 seconds after inhalation (L e houezec, 2003). In the devel oped
countries, cigarette smokingisamajor cause of morbidity and mortality. Thisisbeing
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replicated in the devel oping countries because of changeinlifestyle (Kapoor and Jones,
2005). Inaddition to other effects, cigarette smoking inhibits spermatogenesisand calises
decreased steroidogenesisin man (Aydos, Given, Canand Ergun, 2001, Mlynarcikova,
Fickovaand Scsukova, 2005). Tanko and Christiansen (2004) report itsanti-estrogenic
effectinwomen. Principa sex hormonesincludeestrogens (femae) and testosterone (mde).
Innormal non pregnant femal e estrogensare secreted in significant quantitiesonly by the
ovaries, although minute amounts are also secreted by the adrenal cortices. During
pregnancy, tremendous quantities of estrogens are al so secreted by the placenta. Only
threeestrogensare present in significant quantitiesin the plasmaof thehumanfemale; &
edtradiol, estrone, and estriol (Nadal, Diaz and Vaverde, 2001; Nelson, 2004; Nilsson et
al, 2001). Thetestes secrete several male sex hormoneswhich are collectively called
androgens, including testosterone, dihydrotestosterone and androstenedione. Testosterone
Isso much more abundant than the othersthat one can consider it to bethe significant
testicular hormone (Rhoden and Morgentaer, 2004). Many young peoplearestill indulging
in cigarette smoking despite negative health consequences. The present study was
undertaken to eval uate the effect of nicotine on sex hormonesof adult albinorats.

MATERIALSAND METHOD
Thisstudy wascarried out between July and August 2012, in the Department of Physiology,
Anambragtate Univeristy, Uli.
Drug: Nicotine hydrogenetartrate (95% nicotine) was used in the study. Thenicotine
dosagefreshly preparedin norma salinefor each group of animaswasdelivered a 1.0mg/
kg body weight. Theworking solutionswere stored in foil-wrapped glassbottleat 4°Cfor
no longer than seven days.
Animals. 30 healthy adult albino rats of Wistar strain weighing between 180-200g
were used inthestudy. Theanima swere housed under standard conditionsof temperature
(23 2°C), humidity and 12h light (7.00am-7.00pm). They were kept in wire meshed
cagesand fed with commercial rat pelletsand allowed water ad libitum.
Experimental Design: The animalswere divided into three groups of 10 rats each.
GroupA animal (control) comprised 5 maleand 5femalerats. They received only water
and normal rat chow. Group B consisted of 10 femaleabino ratsand received 1.0mg/kg
nicotine. Group C consisted of 10 maleabino ratsand received 1.0mg/kg nicotine. The
experiment which lasted for 30 dayswas conducted in accordance with the National and
Ingtitutional Guidelinesfor the Protection of Anima welfare. At theend of theexperiment,

theratswere anaesthetized with chloroform after overnight fast. Blood wascollected via

cardiac punctureinto inized screw cagp bottles, Thesamplesweretakentothechemical
pathol ogy |aboratory of NnamdiAzikiwe University teaching Hospital Nnewi (NAUTH)

for enzymeimmuneassay (EIA). The parametersmeasured weretestosteroneand estradiol
accordingto Tietz (1995).

Satistical Analysis. The data were expressed as Mean + SEM (standard error of
mean). The student’ st-test was applied and p-val ueswere determined. Differenceswere
considered significant at P<0.05.
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RESULTSAND DISCUSSION

Theresultsshowed that theestradiol level ingroup B wassignificantly decreased compared
with the control group. Furthermore, theleve of testosteronewas significantly decreased
ingroup C compared with the control group.

Tablel: Testosteroneleve inmaeadbino ratsadministered with nicotine: Result of enzyme

immuno-assay test.

Group Testosteroneleve (ng/ml) X £ SEM

Control: n=5 1.602+0.036

Test: n=10 1.602+0.09

Table2: Edtradiol level infemaleabino ratsadministered with nicotine: Result of enzyme
immuno-assay test.

Group Estradiol level (pg/ml) X + SEM

Control: n=5 18.04+0.005

Test: n=10 290+£0.0

Thedecreasein plasmatestosterone concentration observed in this present study
may beattributed toits possiblerolein causing areductioninluteinizing hormone (LH)
concentration. Inthemaeratsthecirculating LH isresponsiblefor maintainingthenormal
plasmatestosterone concentration. Testosteroneissecreted by theinterstitia cellsof Leydig
inthetestesbut only whenthey arestimulated by LH from theanterior pituitary gland.
Furthermore, the quantity of testosterone secreted increases approximately in direct
proportion to theamount of LH available. Testosterone has been reported to act onthe
semniferoustubulestoinitiate and maintain spermatogenesis (Sharpeet al, 1992). The
arrest of spermatogenesis may probably occur asaconsequence of reductionin serum
testosteronewhich had been shown to be essentia for the compl etion of meioticdivison
during spermatogeness.

Thefindingsinthisstudy arein accordancewith previousfindingswhereit has
been established that nicotine administration decreased thetesticular androgenic enzymes
along with plasmatestosterone and sperm countsin mature malealbino rats (Yamamoto
|soyama, Sofikitisand Miyagawa, 1998; Oyeyipo, Rgji, Emikpe and Bolarinwa, 2010).
Inaddition, Oyeyipo, Raji, Emikpe and Bolarinwa, 2011 investigate the effectsof nicotine
on sperm characteristicsand fertility profilein adult maleratsand concludethat nicotine
had a dose-dependent del eterious effect on the sperm characteristicsand that fertility was
ameliorated by nicotine cessation. The decreasein plasmaestradiol concentration may be
atributed tothepossibleroleof nicotinein causng areductioninfollicdlestimulating hormone
(FSH) level and/or direct negative effect on reproductive organs. Inthefemalerats, the
circulating FSH isresponsiblefor maintaining thenormal plasmaestrogenlevel. A decrease
in FSH would lead to areductionin estradiol level.

Inthe present study, oral administration of nicotine caused adecreasein estradiol
concentration. Thisisequally inkeepingwiththeresult of the study carried out by Iranloye
and Bolarinwa(2009) which showed that nicotine hasadverse effectsonfertility potentias
of femalealbino ratsby reducing theweight and disorganizing the histology of somevital
visceraand reproductive organs. In conclusion, thisstudy showed that oral administration
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of nicotine caused asignificant reduction in principal sex hormones: testosterone and
estradiol and may |ead to acompromised reproductive activity in nicotineusers.
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