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Influence on some femalefertility hormonal responsein wistar albino rats:
Possible contraceptiverole for methanol leaf extract of Ocimum gratisssmum ?
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ABSTRACT

Ocimum gratissimum is a well-known medicinal pldfdlklore claims its use in management of headafdesr,
diarrhea, pneumonia etc. Results of several researorks support most of the claims. There is howsganty
information on its effect on female fertility homss production. This study was therefore designedvestigate

the effect of its methanol extract on some fertiiormones in female albino rats. The animals wivéled into
three groups 1,2 and 3 representing those thativecehigher dose, lower dose of the extract and fady which
served as control. The extract was administeredyfar 21 days at the end of which the animalseveacrificed
and blood collected for the assay. The serum lefvptolactin, progesterone, luteinizing hormoneyadiol, follicle
stimulating hormone and testosterone were detemninosing enzyme-linked immunosorbent assay (ELISA)
technique. Data from the study were analyzed ugMNPVA at 95% confidence level. Results showed that
administration of methanol extract of Ocimum grsitisum caused non-significant (P > 0.05) differeimcestradiol
concentration in group1(1.84+0.16) and a non-sfgaint (P > 0.05) increase in group 2 (2:86.24) compared to
the control(1.7440.05).The result also showed a edatependent significant (P <0.05) decrease in serum
testosterone level in the test groups (34.2943.@&%).46+0.50) compared to the control (35.18+2.3Lgvel of
follicle stimulating hormone decreased non-sigaifity (P > 0.05) (9.2540.93), (10.22+2.31) comparéa the
control(11.83£2.14). Equally a non-significant dease was seen in the level of luteinizing hormankoth test
groups (9.11+ 0.94) (8.64+40.72) compared to thetooingroup (9.68+ 1.26). Non-significant increase®re also
observed in prolactin (7.69+£1.17), (7.42+ 3.64)daprogesterone (7.66+0.96), (7.19140.96) levelsha test groups
compared to the control control group (6.64+2.33).91+ 0.60).The findings in this study have impotta
implications for female contraceptive development.
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INTRODUCTION

Fertility hormones regulate the reproductive cymiel are used to test for various associated conditincluding
infertility, menopause, early or delayed pubertyvadl as non-reproductive disorder. Female feytiit a biological
process regulated by female hormones. The brais lusenones to send signals to the body to triggents. The
body returns feedbacks to the brain to help regulase events. This process repeats every cyaleriten of child
bearing age.

The most common causes of female infertility arenmfomes commonly associated with ovulation, polyicyst
ovarian syndrome, pre-mature ovarian failure, damntigthe fallopian tube or uterus or problem witrvex.
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Endocrine disorder results from excessive prodactid hormones or insufficient production of one rapre
hormones or the lack of the tissues responsesrtoat@irculating hormones (21).

The female reproductive cycles functions primably the interplay between the lutenizing hormondlicte-
stimulating hormone, progesterone, estradiol astbsterone. Also the female reproductive organsbeaassayed
by the serum level of these hormones.

A large number of plant species have been screfaretieir anti-fertility efficacy. A review of repted that 577
plant species have been used traditionally inlifigrtiegulation in females. (18)

Reports have shown that women are increasinglygusanbs amongst other things to combat the negaffeet of
industrial pollutants of fertility (20). Medicindderbs have an effect on female reproductive systeththese herbs
include: Ocimum sancturandHibiscus Cosasinens{@), Xylopia aethiopicgAfrican pepper) (23).

Ocimum gratissmunis an herbaceous shrub notably found in tropicalntries including Nigeria, where it is
commonly called clove basil, teabrush, scent ledkEwer plant; but it is also popularly known witlifferent local
name in Nigeria (Nupe; Tanmotsung-wawagi, Hausé®a tagida. Yoruba; Efinrin ajase: Ibo; nchan® (

A recent research on the antifertility effects qfiaous crude extracts @fcimum gratissimurfeaves in male mice
revealed thatOcimum gratissimunhas an antifertility effect on male mice (28)cimum gratissimunextract

reduced the level of testosterone in the male mibich may be due to the oil altering the androgenrtones

synthesis of leydig cell (28).

Moreover a study indicated that administered oralljieous extract odbcimum gratissimunteaf could reduce
activities of hepatic antioxidant enzymes in r&s (

In 2004 researchers carried outiarvitro study on the ileum of guinea pig. The effect@dimum gratissimum
extract on intestinal motility, determined by theagnitude of contraction of isolated guinea pig riteuResults
shows thaDcimum gratissimunaxtract mimicked the action of adrenalin and ndnreaaline on the isolated guinea
pig ileum abolishing the acetyle choline-inducedtcaction of the smooth muscle of ileum (10).

A study analyzed the antimicrobial effect of aqueamd ethanolic fraction of two speci€gimum gratissimum
and Xylopia aethiopicaagainst five pathogenic organisn8aphylococcus aureus, Escherichia coli, Streptogsc
fecalis, Pseudomonas aerugincmadLactobacilli. The result indicate that ethanolic extracOmimum gratissimum
had a minimum inhibitory concentration (MIC) of 3§ml) againstStaphylococcus aureus, E. coli, Pseudomonas
aeruginosaandLactobacilliwhile Streptococcus fecaltsad an MIC of 15ug/ml (15).

The findings suggest that the antimicrobial acfiaf these spices reside in their aqueous functiokalso indicate
that very low concentration are required to achiamémicrobial effect and justifies the ethnomedati use of
Ocimum gratissimurfeaves as a plaster to cover wound surface angldmat. Results show that extract@¢imum

gratissimumare active in-vitro against human pathogenic dévptaytes (32).

EXPERIMENTAL SECTION

Collection and identification of plant materials

Fresh leaves obcimum gratissimungscent leaf) were purchased from Umuahia marke@Gmorning market)
Abia State. The leaves were identified@simum gratissiunieaves by Dr. Garuba Omosun a taxonomist at the
Department of Plant Science and Biotechnology, €@l of Natural Science, Michael Okpara Universify o
Agriculture, Umudike.

Preparation of Ocimum gratissium (scent leaf) extract
Fresh leaves ddcimumgratissiunvere shade dried and then ground with an eleckeioder.

The dried powdered plant material leaves (2509g) #iasolved in 1,500ml of methanol and allowed t@ndt for

48hrs then filtered using Whatman no 2 filter pafiére filtrate was evaporated to dryness using mt¢h at 66C.
The yield was calculated and the dry extract waestuntil use for the experiment, during the ekpent.
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THE EXPERIMENTAL ANIMALS

The animals used in this study were female widtzina rats weighing 120-140g (12 — 13 weeks old)e Binimals
were obtained from the animal house of the Departroé Zoology, University of Nigeria Nsukka, Enu@iate.
The animals were randomly distributed into caged alfowed to aclimatize for two weeks in a well tieted

animal house at a room temperature of 28.0%€2.0nder natural lighting condition. The animals evéed with

normal rat chow and allowed free access to watdy.dsll animals used in this study were handledaiccordance
with the international, national and institutiorgalidelines for care and use of laboratory animal®iomedical
Research as promulgated by the Canadian Counaihiofial Care (2009).

EXPERIMENTAL PROTOCOL

Animals were divided into three main groups eachirwfour rats

Group | received 200 mg/kg body weight of plantrast

Group Il received 200 mg/kg body weight of plantrest

Group Il (control) received standard feed andilist water

The administration lasted for 21 days (3 weeks$hatend of which blood was collected through th@lacpuncture
into plain sample bottles. This centrifuged for @i for 10mins to obtain clear sera for hormorsaley.

ASSAY OF HORMONAL PARAMETERS (HORMONAL ASSAY)

Blood was collected into plain sample bottles asshged for testosterone, prolactin, estradiolniateg hormone,
follicle stimulating hormone and progesterone ugngyme linked immunoassay method according t@timeiple
highlighted by (35) for prolactin, estradiol, testerone and progesterone while that of Uatlal (36) was used
for luteinizing and follicle stimulating hormones.

Determination of testoster one concentration

Assay procedure;

The desired number of coated wells of microtites wacured in the holder. 10ul of the specimens disgensed
into appropriate wells. 100ul of testosterone HRRjwgyate reagent was dispensed into each wellasttiworoughly
mixed for 30 seconds, and was incubated ¥E3@r 90mins.

The incubation mixture was removed by flicking platontents into a waste container. The microtiteswas
rinsed and flicked 5 times with distilled water.€Ttvells were struck sharply onto absorbent papeeraove all
residual water droplets. 100ul of TMB reagent wepehsed into each well and gently mixed for 5 sdspand
was incubated at room temperature for 20 minutke. réaction was stopped by adding 100! of stoptisal to
each well, and then gently mixed for 30 secondmiure that all the blue colour changes to yellommetely.

The absorbance was read at 450nm with a micratigdirwithin 15 minutes using microplate reader maeh(MR-
9620A).

Deter mination of estradiol concentration

Assay procedure;

The desired number of microtiter coated wells wesised in the holder. 25l of specimens were dispeéinto the
appropriate wells. 100ul of esstradiol — HRP coajageagent was dispensed into each well. 50paldfitr anti-
estradiol (E2) reagent was dispensed into eachamellwas thoroughly mixed for 30 seconds, and ihewbated at
room temperature for 30 seconds, and then inculztesbm temperature for 90 minutes.

The micro wells was rinsed and flicked 5 times vdtstilled water 100ul of TMB reagent was dispensed each
well and gently mixed for 10 seconds, then incuthateroom temperature for 20 minutes. The reactias stopped
by adding 100ul of stop solution into each well dnein mixed gently for 30 seconds to ensure thdilaé colour
changed to yellow completely.

Absorbance was read at 450nm with a microtiter wedlder within 15 minutes using microplate Readachine
(MR - 9620A)

891



Egba Simeon |. et al J. Chem. Pharm. Res., 2015, 7(5):889-898

Deter mination of Prolactin Concentration

Assay Procedure:

The desired number of coated wells of microtiteswacured in the holder. 50ul of specimens wemgedsed into
appropriate wells. 100ul of enzyme conjugate rebges dispensed into each well and was gently miked
seconds to have a complete mixing set up.

The mixture was incubated for 45 minutes after Whiicwas removed by flicking plate contents intaksiThe
microtiter wells was rinsed and flicked 5 timeshwitistilled water and the wells were sharply stiliketo absorbent
paper to remove all residual water droplets 106 TMB reagent was dispensed into each well andlgenixed
for 10 seconds, then incubated at room temperatutee dark for 20 minutes, after which the reattizas stopped
by adding 100ul of stop solution to each well ardtty mixed for 30 seconds to ensure that all lolleur changed
to yellow completely. The absorbance was read @b with a microplate reader within 15 minutes.

Deter mination of progesterone concentration

Assay procedure:

The desired number of coated wells of microtiteswacured in the holder. 25ul of specimens wemgedsed into
appropriate wells. 100ul of working progesterondRD conjugate reagent was dispensed into each a@lil of
rabbit anti-progesterone reagent was dispensedeiath well and was thoroughly mixed for 30 seconidaas
incubated at room temperature for 90 minutes. Theatiter wells were rinsed and flicked 5 times hwistilled
water, 100ul of TMB reagent was dispensed into eaeh and was gently mixed for 10 seconds. It vagsin
incubated at room temperature for 30 minutes, aftéch the reaction was stopped by added 100putiogf solution
to each well. It was gently mixed for 30 secondd aas ensured that all blue colour changed to wetlompletely.
The absorbance was read at 450 nm with a micraoeatier within 15 minutes (MR — 9620A).

Deter mination of L uteinizing Hormone Concentration

The desired number of coated wells of microtiteswacured in the holder. 50ul of specimens wemgedsed into
appropriate wells. 100ul of enzymes conjugate neagms dispensed into each well, and then mixedygéor 30
seconds. The mixture was incubated at room temyerébdr 45 minutes. The incubation mixture was reeabby
flicking the contents into sink, the microtiter \gelvere rinsed and flicked 5 times with distilledter, and the wells
were stricked sharply onto absorbent paper to remmesidual droplets. 100ul of TMB reagent was dispd into
each well and gently mixed for 10 seconds. It vaasibated at room temperature in the dark for 2Qutem

The reaction was stopped by adding 100ul of stdytisa to each well and gently mixed for 30 secotwiensure
that all blue colour changed to yellow completely.

The optical density was read at 450nm with a milatepreader within 15 minutes.

Deter mination of follicle stimulating hor mone concentration

The desired number of coated wells of microtiteswsacured the holder. 50ul of specimens were diggemto
each well. 100ul of enzyme conjugate reagents vusmendsed into each well and mixed thoroughly fors86onds
to have a complete mixing in the step.

It was incubated at room temperature for 45 minuté® incubation mixture was removed by flicking thlate
contents into a waste container. The microtitedsvedas rinsed and flicked 5 times with distilledtera the wells
were sharply striked onto absorb paper to remaveesidual water droplets. 100ul of TMB reagent wiépensed
into each well and gently mixed for 10 secondswdis again incubated at room temperature in the ftar0
minutes.

The reaction was stopped by adding 100p! of stétisa into each well and mixed gently for 30 sedemo ensure
that all blue colour changed to yellow completéijie absorbance was read at 450nm with a micropéstder
within 15 minutes.

STATISTICAL ANALYSIS

The data are expressed as meanzstandard devi@tionparisons between animals administered with #iee
and the control and between two groups treated different doses of the extract were performedgitiie one way
ANOVA. Significance was accepted at P<0.05.
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RESULTS

Fig. 1: Effect of methanolic extract of Ocimum gratissimum leaves on estradiol
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Effect of M ethanolic extract of Ocimum gratissimum on Estradiol

The fig above shows the effect @timum gratissimunon estradiol level. It was observed that the mesdoe of
group 1 (1.74+0.05) shows a significant (p<0.05rdase when compared to the mean value of gro@@80.24)
but a non-significant (p>0.05) decrease when coettw the control group (1.84+0.16) while compatring mean
value of group 2 shows a non-significant (p>0.0&yéase when compared against the control group.

Fig.2: Effect of methanolic extract of Ocimum gratissmum leaves on progesterone
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Effect of M ethanolic extract of Ocimum gratissimum on Progester one

It was observed from the chart above that the medme of group 1 and group 2 (7.66+0.96) and (7019&)
respectively shows a non-significant (p>0.05) iasee when they were compared against the mean wvéltre
control group (6.91+0.60).

Fig.3: Effect of methanolic extract of Ocimum gratissimumleaves on testosterone
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Fig.4: Effect of methanolic extract of Ocimum gratissmum leaves on prolactin
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Effect of M ethanolic extract of Ocimum gratissimum on T estosterone

The mean value of group 1 (30.46+0.50) showed rifgignt (p<0.05) decrease when compared with g@and
the control group (34.29+3.32) and (35.18%2.31)peetively while that of group 2 showed a non-sigaifit
(p>0.05) decrease when compared to the controlpgrou

Effect of M ethanolic extract of Ocimum gratissimum on Prolactin

The mean value of group 1 (7.69+1.17) showed asigmificant increase (p>0.05) when compared adtessnean
value of group 2 (7.42+3.64) and the control gr@dys4+2.33), while that of group 2 was non-sigrdfit (p>0.05)
when compared with the control group.

Fig.5: Effect of methanolic extract of Ocimum gratissimum leaves on follicle stimulating hor mone
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Fig.6: Effect of methanolic extract of Ocimum gratissimum leaves on luteinizing hor mone
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Effect of M ethanolic extract of Ocimum gratissimum on Follicle Stimulating Hormone
The mean value of group 1 (9.25+0.93) reduced mgmifgcantly (p>0.05) when compared against grof@nd the
control with mean values of (10.22+2.31) and (11234) respectively.

Effect of Methanolic extract of Ocimum gratissimum on L utenizing Hor mone

The mean value of group 2 (9.68+1.26) was non-Saaritly (p>0.05) higher when compared against riresan
value group 1 (8.64+0.72) as well as mean valuthefcontrol (9.11+0.94), while the mean value afugr 1 was
non-significantly (p>0.05) lower than that of thentrol group.

DISCUSSION

The use of herbs in the management of ailment bes h regular practice in Africa with consideratlerapeutic
succes®cimum gratissimunis a plant highly praised for its nutritional attterapeutic benefits. Phytochemical
screening has revealed many bioactive as well gis tgent of plant extract that can affect the fagpon of
oestrous cycle, conception and reproduction (26,2B). Therefore the presence of these phytochésnioay
account for the alterations in the levels of thecudating hormones observed in this study. Admiaigin of
exogenous factors such as dietary oil can influéreenonal response in host animals (8)

The result showed that oral administration of mettia extract ofOcimum gratissimunsignificantly (p < 0.05)
reduced the level of testosterone in the test gra@mpared to the control. The result is in agregmith the work
of Parandinet al,(28) who reported that administration of oil exdtr of Ocimum gratissimunteaves decreased
serum levels testosterone in experimental animals.

Prolactin helps to initiate breast development igucing labulo-alveolar growth of the mammary glahdalso
stimulates lactogenesis. Dopamine serves as therdimjibiting factor on prolactin secretion (30)h& enhanced
level of prolactin observed in this study may bilatted to the effect of the extract probably agtas a dopamine
antagonist. High prolactin level tend to suppréss dvulatory cycle by inhibiting the secretion dadtlb follicle
stimulating hormone and gonadotropic-releasing looes (GnRH) (30) which are necessary for ovulattunch
increase in prolactin may inhibit ovulation andmuaie the loss of menstrual periods which will hindenception.

Follicle stimulating hormone is the central hormafenammalian reproduction, essential for gonadéaketbpment
and maturation at puberty as well as gamete praduduring the fertile phase of life (33). It stilates the growth
and maturation of ovarian follicles by acting difg@n the receptors located on the granulose .cElie reduction
in the levels of follicle stimulating hormone byetlextract may hamper folliculogenesis and delayurasibn of the
follicle in the pre-ovulatory phase (18). It is pi®e that the extract might have exerted its ¢ftecthe anterior
pituitary or the hypothalamus since the secretibstimnulating hormone is regulated by the gonadutreeleasing
hormone secreted by the hypothalamus. The reduotisarved in the level of this hormone may advgraékct

conception in female animals. Other researchershdder observed the inhibitory effect of otheauq parts on the
release of the gonadotropins (5,3,1,12).

Lutenizing hormone stimulates secretion of sexogferfrom the gonads. In females, ovulation of mafollicles in
the ovary is induced by a surge of luteinizing honm secretion during the pre-ovulatory periods.egsvauthors
have demonstrated that lutenizing hormone releasges at the pre-estrous stage are responsiblevidation
(11,13). Any substance capable of inhibiting thekease could provoke disruption of ovulation byrdasing the
number of mature follicles or induce an oestrouslecylisruption at rest. (12). The reduction in legk serum
lutenizing hormone indicates the inhibitory effedtthe extract on the release of lutenizing hormaméch may
trigger disruption of ovulation. This may result impairment of oestrous cycle, hamper conceptioth mormal
reproduction in the females. It is therefore polesthatOcimum gratissimungontains anti-gonadotropic substance
which may affect the oestrous cycle and hampeodmtion in females.

The result of this study indicates that methanetitract of Ocimum gratissimunon significantly (p > 0.05)
increased serum progesterone in female rats. Rgtoical constituents obcimum gratissimunare alkaloids,
saponin, tanins, phlobatannins, anthraquinonespidte flavonoids and cardiac glycosides (24,29)etal.(38)
had reported that saponins lower serum androgeh& restradiol, but elevate progesterone levels, suggethat
saponins modulate steriodogenesis in the ovarygeBterone has antiestrogenic effect on the myoaheteill,
decreasing their excitability, their sensitivity a@ytocin, and their spontaneous electrical agtiwhile increasing
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their membrane potential (12). Estradiol stimulatesgrowth of the uterine lining, causing it tacken during the
pre-ovulatory phase of the cycle. It is well esti®#d that estradiol is directly responsible foovgh and
development of reproductive organs. In synergy Mdlicle stimulating hormone, estradiol stimulatgsanulose
cell proliferation during follicular development)(2Plants with estrogenic property can directhyjuahce pituitary
action by peripheral modulation of lutenizing homeoand follicle stimulating hormone, decreasingretian of
these hormones and blocking ovulation (6) thus,réaiction in the serum concentration of estradliderved in
the low dose group may be attributed to a decreasmdatase activity or substrate supplementatiomgestrogen
synthesis (14). Consequently such decreased iradedtrievels may hamper ovulation, preparation bé t
reproductive tract for zygote implantation and thdsequent maintenance of pregnancy state (14)pHé&adaet
al.,(17) had reported that several plant alkaloidshitldromatase activity.

Thus it is possible that the methanolic extracOefmum gratissimungontain biologically active phytochemicals
which may be endocrine disrupting. Such substamtethe plant extract may induce hormonal imbalance
disorders such as anti-fertility and contraceptiohormone dependent organs like the ovary and mamgiands.
The findings in this study have important implicais for female contraceptive development. Plantycts as
contraceptive will be more acceptable for econoraasons and for the fact that products are assdcisith less
side effects than synthetic agents.

CONCLUSION

The alteration in the female reproductive hormomgshe extract is indicative of adverse effect oa maturation

and ovulation of follicles. Consequently, the egtranay impair fertility and conception in femaletsaThus

Ocimum gratissimunmay be explored as a female contraceptive andaloaspecially in third world countries
where population explosion remains a current danger
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