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ABSTRACT

Portulaca oleracea is a fleshy annual herb whicHlistributed throughout temperate and tropical ases world.
Crude extracts of this plant caused significantrdases in testosterone levels in male rats. Aiedispecimen of
Portulaca oleracea was cold-extracted in methanol#2 hours. The resulting methanol extract was thigbjected
to open column chromatography for fractionation.t©fi5 fractions obtained, fraction 1 was then sabgd to male
rats’ hormonal bioassays. Twenty male rats werédéiy into control and fraction 1 (1, 2, 3 mg/kggdted groups
for hormonal assay study. The animals were orakated on daily basis for 50 days and allowed aovety
(withdrawal) period of 50 days after which hormoraalsays were carried out at the end of dosing ambvery
periods. Plasma LH, FSH and testosterone levele vassayed using Enzyme — Linked Immunosorbenty Assa
(ELISA) technique. Treatment of rats for 50 daythviiaction 1 (1 mg/kg, 2 mg/kg, 3 mg/kg) causephifcant
(p<0.05) decreases in LH levels but caused no 8@t (p>0.05) changes in FSH levels relative teit
respective controls. Fraction 1 (1 mg/kg, 2 mg/&gng/kg) caused significant (p<0.05) increasesestdsterone
levels relative to control. There were significgp0.05) reductions in FSH levels of fraction 1rh/kg, 2 mg/kg
and 3 mg/kg) recovery groups relative to contrbtdn therefore be concluded that fraction 1 oftBlarca oleracea
probably induced significant changes on plasma gotr@phins and testosterone levels through hypathad —
pituitary testicular axis which could result in @versible sterility.
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INTRODUCTION

Portulaca oleracedelongs to the family of Portulacaceae. It is anwarclimate annual herb and has cosmopolitan
distribution. It is commonly called Purslane in Eslg language and “Esanomode” or “Papasan” by theulya tribe

of South - West Nigeria [1]. It is used in Iranifotk medicine as a diuretic, vermifuge, antiscoraantitussive,
analgesic and gastroesophageal reflux [2].

PharmacologicallyPortulaca oleraceaxtracts have been reported to decrease morphjpendence in mice [3].
Its extracts have been reported to have analgesicaati-inflammatory effects [4]. The aqueous anethanol
extracts of this plant have contractile effectsiswlated intestinal smooth muscle imvitro preparations [5]. Its
extracts have been reported to cause reductioroéoniotor activity and an increase in the onset tiofie
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pentylenetetrazole (PTZ) — induced convulsion its {®]. Its crude extracts have also been repottethave
beneficial effects on the hematological functiond Alood chemistry of rats [7].

Since the crude extracts of this plant have beparted to cause significant decreases in testostdavels in male
rats [8], this study therefore aims at investigatine effect of chromatographic fraction 1Rwdrtulaca oleracean
plasma gonadotrophins and testosterone levelshemorecoveries in male Wistar rats.

EXPERIMENTAL SECTION

Experimental Animals

Adult male albino rats weighing between 120 g ab@l ¢ bred in the Pre-Clinical Animal House of thell€ge of
Medicine and Health Sciences, AfeBabalola Univgrsiere used. They were housed under standard kaiopra
conditions and had free access to feed and wakery Were acclimatized to laboratory conditions tiwo weeks
before the commencement of the experiments. Allegrpents were carried out in compliance with the
recommendations of Helsinki’s declaration on guidiminciples on care and use of animals.

Plant Material

Fresh specimens &fortulaca oleraceavere collected from the Botanical Garden of theeBtyy Research Institute
of Nigeria, Jericho, Ibadan, and was authenticataéte above named institute where a voucher spatifiNo FHI
108334) was deposited.

Extraction and Fractionation of Portulaca oleracea

About 3.2 kg of air-dried specimen @fortulaca oleraceavas cold - extracted in methanol for 72 hours. The
mixture was filtered using a wire-gauze and a sigihk tiny pores (0.25 mm) and concentrated at réemperature
by e>éposing the extract for six days. The resultiottion was then placed in the oven at a redteegerature (45

- 50°C).

The methanol extract was then pre-absorbed wiitakijel and placed in the oven at a reduced teater (45 —
50°C) overnight and then subjected to open columnroltography on silical gel &, 50 - 200 mesh, E. Merck)
for fractionation. The solvents (mobile phases)ereexane (non-polar), ethylacetate (partially padaxd methanol
(polar). The gradients of the mobile phases invbl\Vexane with an increasing percentage of ethyéeet
(hexane/ethylacetate mixture) and then ethylacetatéh an increasing percentage of methanol
(ethylacetate/methanol mixture) as shown below:

Hexane Ethylacetate M ethanol

100% (50 ml) : 0% (0 ml)

90% (45 ml)
80% (40 ml)
70% (35 ml)
60% (30 ml)
50% (25 ml)
40% (20 ml)
30% (15 ml)
20% (10 ml)
10% (5 ml)
0% (0 ml)

20% (10 ml)
10% (5 ml)
0% (0 ml)

10% (5 ml)

20% (10 ml)
30% (15 ml)
40% (20 ml)
50% (25 ml)
60% (30 ml)
70% (35 ml)
80% (40 ml)
90% (45 ml)

100% (50 ml)

90% (45 ml)
80% (40 ml)
70% (35 ml)
60% (30 ml)
50% (25 ml)
40% (20 ml)
30% (15 ml)
80% (40 ml)
90% (45 ml)

100% (50 ml)
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Twenty-one fractions were obtained after the colwmmmatographic procedure.

Thin Layer Chromatography (TLC)

The 21 fractions were spotted on pre-coated plafeslica gel Ghks, (20 x 20, 0.5 mm thick; E. Merck) using
capillary tubes. The spotted TLC plates were depesdioin a tank that contained a mixture of ethylate#imethanol
(9:1) as the mobile phases.

The TLC plates were then examined under the utttawi(UV) light at a wavelength of 365 nm and thellw
defined spots of the components were then revelayethe UV light. Fractions with similar relativeofits or
retention or retardation factors ¢(Ralue) were then pooled or bulked together, thentreduced the number of
fractions to five (fractions 1, 2, 3, 4, 5).

R; = distance compound has moved from origin
distance of solvent front from origin

Fraction 1 was then subjected to bioass&sya-vis,its effect on hormonal profiles in male rats wevaleated.

Acute Toxicity Test of Chromatographic Fraction

The acute toxicity test of chromatographic fractloof Portulaca oleraceavas evaluated in mice as described by
[9]. Fifteen adult male mice weighing between 2P2¢g were divided into five mice per group. Threseaof the
fraction: 1 mg/kg, 5 mg/kg and 10 mg/kg were giweally to the animals. The control group mice (nx&jeived
0.5 ml of distilled water. The animals were obsdri@ seven days for behavioral changes and mortali

Experimental Design

Twenty animals were randomly divided into four gseuvith each group consisting of five rats. Therfgroups
were subjected to the following oral daily treatisefior 50 days:

Group | rats received 1 mg/kg of fraction 1

Group Il rats received 2 mg/kg of fraction 1

Group lll rats receive 3 mg/kg of fraction 1

Group IV rats received 0.5 ml of distilled waterthe control group.

Collection of Blood Samples

Twenty four hours (day 51) after the last dosinghaf four groups and also twenty four hours atterlast day of
the 50 days recovery period (day 101), blood sasnpkere collected from all the animals through tredial cantus
into EDTA bottles for the determination of plasmangdotrophins and testosterone levels using ELEMArique
with Fortress Kit.

Statistical Analysis

The mean and standard error of mean (S.E.M.) wadorilated for all values. Comparisons between trgrol and
the treated groups were done using one-way anabysiariance (ANOVA) with Duncan’s Multiple Rangeest.
Differences were considered statistically signfficat p<0.05.

RESULTSAND DISCUSSION
No mortality or changes in behavior were observedllithe treated and control groups of rats.
Treatment of rats for 50 days with fraction 1 (1/kgg 2 mg/kg, 3 mg/kg) caused significant (p<0.G6freases in
plasma LH levels, but caused no significant (p>p.€anges in plasma FSH levels relative to theipeetive

controls (Figure 1).

Treatment of rats for 50 days with fraction 1 (1/kgg 2 mg/kg, 3 mg/kg) caused significant (p<0.D&Eyeases in
plasma testosterone levels relative to the coKigure 2).
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Figure 1: Effect of 50 daystreatment of ratswith fraction 1 of Portulaca oleracea on plasma LH and FSH levels (n=5, *p<0.05)
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There were no significant (p>0.05) changes in padH levels of 1 mg/kg, 2 mg/kg and 3 mg/kg of frac 1

recovery groups relative to the control. There wagaificant (p<0.05) reductions in plasma FSH Isxe# 1 mg/kg,
2 mg/kg and 3 mg/kg of fraction 1 recovery grouglative to the control (Figure 3).

There were no significant (p<0.05) changes in pkagdestosterone levels of 1 mg/kg and 2 mg/kg oftima 1

recovery groups relative to the control, but thees a significant (p<0.05) increase in plasma ststone level of 3
mg/kg of fraction 1 recovery group relative to timntrol (Figure 4).

73



Oyeddgi K. Olusina et al J. Chem. Pharm. Res., 2015, 7(12):70-77

Figure 2: Effect of 50 daysrecovery period from 50 daystreatment of ratswith fraction 1 of Portulaca oleracea on plasma LH and FSH
levels (n=5, *p<0.05)
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Figure 3: Effect of 50 daystreatment of ratswith fraction 1 of Portulaca oleracea on plasma testosterone levels (n=5, *p<0.05)
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It was observed that the highest dose of fractiotadsed no mortality or behavioral changes in el treated
animals which probably indicates that fraction $ havide safety margin.

The fraction induced significant reductions in plasLH levels which could be due to the indirecti@actof this
fraction on the anterior pituitary gland therebusiag the inhibition of LH release by the adenolpipgis. Similar
result was reported by [10] in Caricapryl — 99 agtrtreated rats. However, there were no significhanges in LH
levels after the recovery period of treatment wiite fraction which could be due to the stimulatosractivation of
the hypothalamic — pituitary — testicular axis negafeedback mechanism.

The fraction caused no significant changes plas®é Fevels which probably indicate that the fractioes no
influence on the release of this gonadotrophinheyadenohypophysis.

Similar result was reported by [11] in cigaretteoke exposed male rats. However, there were sigmificeductions
in FSH levels after withdrawal (recovery) of tream with the fraction which could be due to theateg feedback
effect on the anterior pituitary by the hormondeghlinhibin which is secreted by the Sertoli cellbis hormone
(inhibin) has a strong direct effect on the antepituitary gland to inhibit the secretion of FSHdapossibly a slight
effect on the hypothalamus to inhibit the secretb®nRH [12].
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Figure4: Effect of 50 daysrecovery period from 50 daystreatment of ratswith fraction 1 of Portulaca oleracea on plasma testoster one
levels (n=5, *p<0.05)
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The fraction caused significant increases in platgstosterone levels which was not expected duketdact that
this fraction induced significant decrease in LMels, as such it was expected that the fractionldvoause some
significant decrease in testosterone level, sirtcés igenerally believed that Leydig cells normaBgcrete
testosterone by the stimulatory effect of LH. Thaupible explanation for this observation coulddsea result of
direct damage to the testes by this fraction, winighaired gonadal response to the gonadotrophir),(kidce it has
been reported that any direct damage to the testikely to impair gonadal response to FSH and [13].
However, there was still significant increase istdésterone level after withdrawal of treatment ¢reey) with the
fraction which probably indicates that the damageedto the testes by this fraction is irreversible.

CONCLUSION
It can therefore be concluded that chromatografraiction 1 of Portulaca oleracegrobably induced significant
changes on plasma gonadotrophins and testosteeorts lthrough the hypothalamic — pituitary — tegtc axis
which could result in irreversible sterility.
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