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ABSTRACT

Portulaca oleracea is a fleshy annual herb whicldistributed throughout the temperate and tropiaegas of the
world. The chromatographic fraction 2 of this pldms been reported to have deleterious effectseproductive
parameters in male rats. Air-dried specimen of Blarta oleracea (3.2 kg) was cold-extracted in methdor 72
hours. The resulting methanol extract was then extbfl to open column chromatography on silica gel f
fractionation. Out of the 5 fractions obtained, dti@n 2 was then subjected to male rats’ reprodiecthioassays.
Twenty male rats (120-150 g) were divided into manfdistilled water) and fraction 2 (1, 2, 3 mglkgeated
groups (5 per group) for hormonal assay and andgaal studies. The animals were orally treated ailydbasis
for 50 days and allowed a recovery (withdrawal) ipdrof 50 days after which plasma testosteronel lexses
assayed using Enzyme-Linked Immunosorbent Assd8AERBNnd semen analysis was done microscopicatigrer
were significant (p<0.05) decrease in sperm matitif fraction 2 (1 mg/kg, 2 mg/kg, 3 mg/kg) recgvgroups
relative to control. Also, there were significapk(.05) decrease in sperm counts of fraction 2 kg, 3 mg/kg)
recovery groups relative to the control. It can riéfere be concluded that the deleterious effectuéed by
chromatographic fraction 2 of Portulaca oleracea e reproductive parameters in male rats were pij not
totally reversible.
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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 ksly language and “Esan omode” or “Papasan” byYoriba
tribe of South - West Nigeria [1].

It is used in Iranian folk medicine as a diuretiermifuge, antiscorbatic, antitussive, analgesit gastroesophageal
reflux [2].

PharmacologicallyPortulaca oleraceaxtracts have been reported to decrease morphjppendence 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 muscleimvitro preparations [5]. Its
extracts have been reported to cause reductioroéontotor activity and an increase in the onset tiofie



Oyeddgi K. Olusina et al J. Chem. Pharm. Res,, 2015, 7(12):5-12

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 chromatographic fraction 2 of this plaas$ been reported to have deleterious effects enetbroductive
parameters in male rats [8], this study therefaresaat investigating the effect of recovery period the
reproductive profiles in male rats treated wittcfian 2 ofPortulaca oleracea.

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, Afe Babalola Univgreiere used. They were housed under standard dedogr
conditions and had free access to feed and wakexry Were acclimatized to laboratory conditions tigo 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 &fortulacaoleraceavere collected from the Botanical Garden of theeBtry 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 resultintion 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 columnrohtography 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 inwblVexane with an increasing percentage of ethyéeet
(hexane/ethylacetate mixture) and then ethylacetatgh 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)

0% (0 ml)

10% (5 ml)

20% (10 ml)
30% (15 ml)
40% (20 ml)
50% (25 ml)
60% (30 ml)
70% (35 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 utitawi(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 2 was then subjected to bioassag;a-vis, its effect on reproductive parameters in male ratse
evaluated.

Acute Toxicity Test of Chromatographic Fraction

The acute toxicity test of chromatographic fract®of Portulaca oleraceavas evaluated inmice 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. Therfgtoups
were subjected to the following oral daily treattsefor 50 daysand allowed a recovery (withdrawaliqd of 50
days:

Group | rats received 1 mg/kg of fraction 2

Group Il rats received 2 mg/kg of fraction 2

Group lll rats receive 3 mg/kg of fraction 2

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

Twenty four hours (day 101) after the last dayh## tecovery period, blood samples were collectethfall the
animals through the medial cantus for the detertiinaof plasma testosterone levels. All the animatge later
sacrificed by overdose of diethyl ether and theetesiere removed along with the epididymides fonexe analysis.

Collection of Blood Samples
Blood samples were collected through the mediaiusaimto EDTA bottles for hormonal assay.

Hormonal Assay
Plasma samples were assayed for testosteronethsiitnzyme - Linked Immunosorbent Assay (ELISAhtéque
using the Randox Kkit.

Semen Collection
The testes were removed along with the epididymidée caudal epididymides were separated from débtes,
blotted with filter papers and lacerated to coltbet semen.

Semen Analysis

Progressive sperm motility: This was done immediately after the semen colactSemen was squeezed from the
caudal epididymis onto a pre-warmed microscopees|&¥ °C) and two drops of warm 2.9 % sodium citrate was
added, the slide was then covered with a warm caliprand examined under the microscope using x 400
magnification. Ten fields of the microscope weradamly selected and the sperm motility of 10 spemas
assessed on each field. Therefore, the motilihOff sperms was assessed randomly. Sperms weredasemotile,
sluggish, or immotile. The percentage of motilerspewas defined as the number of motile spermsldivby the
total number of counted sperms (i.e. 100) [10].
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Sperm viability (Life/Dead ratio): This was done by adding two drops of warm Eosigrdsin stain to the semen
on a pre-warmed slide, a uniform smear was thenenzad dried with air; the stained slide was immtetija
examined under the microscope using x 400 magtificaThe live sperm cells were unstained while tlead
sperm cells absorbed the stain. The stained antined sperm were counted and the percentage iadatad
[11].

Sperm mor phology: This was done by adding two drops of warm Walld Bwas stain (Eosin/Nigrosin stain can
also be used) to the semen on a pre-warmed slideifegrm smear was then made and air-dried; thieedaslide
was immediately examined under the microscope usi@0 magnification [11]. Five fields of the misampe were
randomly selected and the types and number of aiaospermatozoa were evaluated from the total nurobe
spermatozoa in the five fields; the number of abradrspermatozoa was expressed as a percentage tdtéh
number of spermatozoa.

Sperm count: This was done by removing the caudal epididymisnftbe right testis and blotted with filter paper.
The caudal epididymis was immersed in 5ml formdiRgain a graduated test-tube and the volume oidflu
displaced was taken as the volume of the epididyiitie caudal epididymis and the 5ml formol-salirerevthen
poured into a mortar and homogenized into a susperisom which the sperm count was carried out gidime
Improved Neubauer hemocytometer under the micrascop

Statistical Analysis

The mean and standard error of mean (S.E.M.) wadrrilated 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 significat p<0.05.

RESULTSAND DISCUSSION
No mortality or changes in behavior were observeadllithe treated and control groups of rats.

There were significant (p<0.05) increases in plasestosterone levels of fraction 2 (1 mg/kg, 2 rgg/& mg/kg)
recovery groups relative to the control (Figure 1).

There were significant (p<0.05) reductions in spenatility of fraction 2 (1 mg/kg, 2 mg/kg, 3 mg/kggcovery
groups relative to the control. There were insigaifit (p>0.05) changesin sperm viability of fraot® (2 mg/kg, 3
mg/kg) recovery groups relative to the control, l@tihere was a significant (p<0.05) decrease imnspaability of
fraction 2 (1 mg/kg) recovery group relative to tbentrol. There were significant (p<0.05) increasethe
percentage of abnormal sperm cells of fraction &hdlkg, 2 mg/kg, 3 mg/kg) recovery groups relativéhe control
(Figure 2).

There were significant (p<0.05) reductions in spemunts of fraction 2 (1 mg/kg, 3 mg/kg) recovempups
relative to the control, while there was no sigrdfit (p>0.05) change in sperm counts of fractiof2 2ng/kg)
recovery group relative to the control (Figure 3).
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Figure 1. Effect of 50 daysrecovery period from 50 daystreatment of ratswith fraction 2 on plasma testoster one levels (n=5, *p<0.05)
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Figure 2: Spermogram showing the effect of 50 days recovery period from 50 daystreatment of ratswith fraction 2on sperm
characteristics (n=5, * p<0.05)
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It was observed that the highest dose of fractiota@sed no mortality or behavioral changes in el treated
animals, which probably indicates that the fractiais a wide safety margin.

There were significant increases in plasma tegtmséelevels after the recovery period. This incegastestosterone
levels could probably be due to self-induced atiiveof androgen receptors by testosterone, siest@sterone has
been known to have the capability to activate théregen receptor by itself. This increase in tastose level
could also be due to the influence of the recoyamnod to intervene (stimulate) in the Leydig cedtsroidogenic
process, since these cells are the main sourceestbsterone in rats [12]. It could also be relatedthe
hypersensitization of the hormone receptors dutfregrecovery period. It was earlier reported [&ttthere were
significant reductions in testosterone levels é@mdays treatment with fraction 2,this increastestosterone level
after the recovery period probably indicates thateffect of the fraction was reversible at hornidenel. Contrary
result was reported by [13] Ricinus communiextract treated rats.

10
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Figure 3: Sper mogr am showing the effect of 50 daysrecovery period from 50 daystreatment of rats with fraction 2 on sperm
counts (n=>5, *p<0.05)
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There were significant reductions in sperm motitifter the recovery period. This could probablydbe to the non-
total renal clearance of this fraction leading t® accumulation in the ECF with a resultant mandfiesn of its

biological activity probably by permeating the bistestis barrier with a resultant alteration in thecro

environment of the seminiferous tubules, sincead been reported that the decrease in sperm matdiised by
chemical agents was due to their ability to permdhe blood-testis barrier [14] and thus creatindifferent

microenvironment in the inner part of the wall b&tseminiferous tubules from the outer part [16hds earlier
been reported [8] that treatment of rats for 50sdaigh fraction 2 caused significant reductionsgprerm motility.

There wasa significant decrease in sperm viabiisy well as significant increases in the percentafe
morphologically abnormal sperm cells after the ety period. This could probably be due to the tmat renal

clearance of this fraction leading to its accumatatin the ECF with a resultant manifestation af ltiological

activity probably by intervening with the spermatag@ process in the seminiferous tubules [16, k'fjas earlier
been reported [8] that treatment of rats for 50sdaigh fraction 2 caused significant reductionsjerm viability as
well as significant increases in the percentagaafphologically abnormal sperm cells.

Sperm count is considered to be an important paene assess the effect of chemicals on spermadsge[18].
There were significant reductions in sperm coufter ghe recovery period. This could probably be dwthe non-
total renal clearance of this fraction leading t® accumulation in the ECF with a resultant manéfiésn of its
biological activity probably by alteration of thaéaroenvironment of the seminiferous tubules asieaexplained. It
has earlier been reported [8] that treatment af fiat 50 days with fraction 2 caused significamtugtions in sperm
counts.

CONCLUSION

It can therefore be concluded that the deleterieffiscts induced by chromatographic fraction 2Rafrtulaca
oleraceaon the reproductive profiles in male rats were pt not totally reversible.
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