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ABSTRACT

Portulaca oleracea is a fleshy annual herb whicldistributed throughout the temperate and tropiaegas of the
world. The chromatographic fraction 5 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 5 was then subjected to male rats’ reprodiecthioassays.
Twenty male rats (120-150 g) were divided into manfdistilled water) and fraction 5 (1, 2, 3 mglkigeated
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 Assd8AERBnd semen analysis was done microscopicatigrer
was a significant (p<0.05) decrease in sperm ntgtiiif fraction 5 (1 mg/kg) recovery group relatitae control.
Also, there was a significant (p<0.05) decreassperm counts of fraction 5 (1 mg/kg) recovery groelptive to
the control. It can therefore be concluded that tledeterious effects induced by chromatographictioa 5 of
Portulaca oleracea on the reproductive parametarmale rats were probably 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 kslg language and “Esan omode” or “Papasan” byYoriba
language speaking people of South - West Nigetia [1

It is used in Iranian folk medicine as a diuretiermifuge, antiscorbatic, antitussive, analgesit 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 anettranol
extracts of this plant have contractile effectsiswlated intestinal smooth muscleimvitro preparations [5]. Its
extracts have been reported to cause reductiorodoniotor activity and an increase in the onset tiofie
pentylenetetrazole (PTZ) — induced convulsion its ®]. Its crude extracts have also been repottethave
beneficial effects on the hematological functiond Alood chemistry of rats [7].
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Since the chromatographic fraction 5 of this plaas been reported to have deleterious on the regtiod
parameters in males rats [8], this study therefairas at investigating the effect of recovery period the
reproductive profiles in male rats treated wittcfien 5 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 Unitgraiere used. They were housed under standarddedogr
conditions and had free access to feed and wakery 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 éfortulaca 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 sigik tiny pores (0.25 mm) and concentrated at réemperature
by eéposing the extract for six days. The resuldioytion was then placed in the oven at a redteegherature (45

- 50°C).

The methanol extract was then pre-absorbed witbabigjel and placed in the oven at a reduced teatyer (45 —
50°C) overnight and then subjected to open columnrohtography on silical gel ¢k, 50 - 200 mesh, E. Merck)
for fractionation. The solvents (mobile phases)ereexane (non-polar), ethylacetate (partially padad methanol
(polar). The gradients of the mobile phases inwblVexane 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)

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)

0% (0 ml)

10% (5 ml)

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

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

Twenty-one fractions were obtained after the colwmmmatographic procedure.
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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 5 was then subjected to bioass@sya-vis,its effect on reproductive profiles in male ratsevevaluated.

Acute Toxicity Test of Chromatographic Fraction

The acute toxicity test of chromatographic fractoof Portulaca oleraceavas evaluated in mice as described by
[9]. Fifteen adult male mice weighing between 2P2¢g were divided into five mice per group. Thresa®of the
fraction: 1 mg/kg, 5 mg/kg and 10 mg/kg were giweally to the animals. The control group mice (nr&geived
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 gsewvith 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 5

Group Il rats received 2 mg/kg of fraction 5

Group lll rats receive 3 mg/kg of fraction 5

Group IV rats received 0.5 ml of distilled waterthe 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 detertiuinaof plasma testosterone levels. All the animnaése 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 mediausaimto EDTA bottles for hormonal assay.

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

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

Semen Analysis

Progressive sperm motility: This was done immediately after the semen cotlactsemen 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 motilih0ff sperms was assessed randomly. Sperms weredasemotile,
sluggish, or immotile. The percentage of motilerspewas defined as the number of motile spermsidivby the
total number of counted sperms (i.e. 100) [10].

Sperm viability (Life/Dead ratio): This was done by adding two drops of warm Eosigidin stain to the semen
on a pre-warmed slide, a uniform smear was thenenzadi dried with air; the stained slide was immietija

37



Oyedgji K. Olusina et al J. Chem. Pharm. Res., 2015, 7(12):35-42

examined under the microscope using x 400 magtidicaThe live sperm cells were unstained while tead
sperm cells absorbed the stain. The stained antined sperm were counted and the percentage iadatad
[11].

Sperm morphology: 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 slideifeam smear was then made and air - dried; thieed slide
was immediately examined under the microscope us#@0 magnification [11]. Five fields of the misape 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 tt#h
number of spermatozoa.

Sperm count: This was done by removing the caudal epididymisftbe right testis and blotted with filter paper.
The caudal epididymis was immersed in 5ml formdkhsain 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.) wadoeilated for all values. Comparisons between trdrol 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 insignificant (p>0.05) changes in plasestosterone levels of fraction 5 (1 mg/kg, 3 mgyfkecovery
groups relative to the control, but there was aifigant (p<0.05) increase in plasma testosterenellof fraction 5
(2 mg/kg) recovery group relative to the contrag(fe 1).

There were insignificant (p>0.05) changes in spenotility of fraction 5 (2 mg/kg, 3 mg/kg) recovegroups

relative to the control, while there was a sigmifit (p<0.05) decrease sperm motility of fractior{15mg/kg)

recovery group relative to the control. There wiegggnificant (p>0.05) changes in sperm viabilifyfiaction 5 (1

mg/kg, 2 mg/kg, 3 mg/kg) recovery groups relativette control. There were significant (p<0.05) gases in the
percentage of abnormal sperm cells of fraction Bidlkg, 2 mg/kg, 3 mg/kg) recovery groups relativéhe control

(Figure 2).

There were insignificant (p>0.05) changes in speoomts of fraction 5 (2 mg/kg, 3 mg/kg) recovergups relative

to the control, while there was a significant (38). decrease in sperm counts of fraction 5 (1 njgriegovery
group relative to the control (Figure 3).
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Figure 1: Effect of 50 daysrecovery period from 50 daystreatment of ratswith fraction 5 on plasma testoster one levels (n=>5, *p<0.05)
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Figure 2: Spermogram showing the effect of 50 daysrecovery period from 50 days treatment of ratswith fraction 5 on sperm
characteristics (n=5, * P<0.05)
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It was observed that the highest dose of fractioceGsed no mortality or behavioral changes in tal treated
animals, which probably indicates that this fractias a wide safety margin.

There was a significant increase in plasma teststelevel after the recovery period. This increiasestosterone
level could probably be due to self-induced actorabf androgen receptors by testosterone, sirstedterone 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 recoyamyod to intervene (stimulate) in the Leydig cedtsroidogenic
process, since these cells are the main sourceestbsterone in rats [12]. It could also be relatedthe
hypersensitisation of the hormone receptors dutiregrecovery period. It was earlier reported thedreé were
significant increases in testosterone levels &edays treatment with fraction 5, which was unexpea due to the
fact that this fraction induced significant dece@s LH levels [8], as such it was expected thatftlaction would
cause some significant reductions in testosteremel,l since it is generally believed that Leydidlc@ormally
secrete testosterone by the stimulatory effecttéf The plausible explanation for this observatieuld be as a
result of direct damage to the testes by this ifvacivhich impaired gonadal response to gonadotrofiti), since
it has been reported that any direct damage tdetes is likely to impair gonadal response to FStd LH [13].
However, there was still significant increase istdsterone level after the recovery period whiasbpbly indicates
that the damage done to the testes by this fradsiameversible. Similar result was reported by][1n Ricinus
communisextract treated rats.
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Figure 3: Spermogram showing the effect of 50 days recovery period from 50 daystreatment of ratswith fraction 5 on sperm counts
(n=5, *p<0.05)
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There was a significant decrease in sperm motlitgr the recovery period. This could probably be tb non-total
renal clearance of this fraction leading to itsuamalation in the ECF with a resultant manifestatdiits biological
activity, probably by permeating the blood-testisrier with a resultant alteration in the micro eamment of the
seminiferous tubules, since it has been reportatlittie decrease in sperm motility caused by chdragents was
due to their ability to permeate the blood-testisrier [15] and thus creating a different microeomiment in the
inner part of the wall of the seminiferous tubufemm the outer part [16]. It has earlier been régwr8] that
treatment of rats for 50 days with fraction 5 causignificant reductions in sperm motility.

There were significant increases in the percentaEfgmorphologically abnormal sperm cells after tleeavery

period. This could probably be due to non-totalatesiearance of this fraction leading to its acclation in the

ECF with a resultant manifestation of its biologjiaetivity, probably by intervening with the spertogenic process
in the seminiferous tubules [17, 18].

Sperm count is considered to be an important paeane assess the effect of chemicals on spermagsie[19].
There was a significant decrease in sperm coutds thie recovery period. This could probably be ttughe non-
total renal clearance of this fraction leading t® accumulation in the ECF with a resultant mandfiisn of its
biological activity probably by alteration of thegroenvironment of the seminiferous tubules asieagixplained. It

has earlier been reported [8] that treatment af fiat 50 days with fraction 5 caused significamtugtions in sperm
counts.
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CONCLUSION

It can therefore be concluded that the deleterieffiscts induced by chromatographic fraction 5Rafrtulaca
oleraceaon the reproductive profiles in male rats were pliy not totally reversible.

REFERENCES

[1] HMBurkill. The Useful Plants of West Tropical Afa, Vol.4, The Whitefriars Press Limited, Tordge, Kent
TN9 IQR, Great Britain1997.

[2] A. Zargari. Medicinal Plants Tehran: UniversRyess1987, 218-220.

[3] K Gholamreza;Z Toktam;N Azamnanian J. Basic Med., S¢i2008, 10 (4), 229-322.

[4] K Chan;MW Islam;M Kamil J. EthnopharmacolR000, 73, 445-451.

[5] KO Oyedeji;FA Oluwole;S Ademol&ci. Foc, 2007, 12, 14-18.

[6] R Radhakrishnan;MNM Zakaria;MW Islam, Ethnopharmacal2001,76, 171-176.

[7] KO Oyedeji KO;AF Bolarinwa AF, Afr. J. Biome®Res.2012, 15, 41 -47.

[8] KO Oyedeji. Effects ofPortulaca oleraceaExtracts on Hematological, Serum Biochemical amgr@ductive
Parameters in Albino Rats, A Ph.D Thesis Submiteedhe Department of Physiology, College of Medgin
University of Ibadan, Nigeri&010.

[9]1 LC Miller; ML Tainter, J. Pharmacal 1994, 24, 839-840.

[10] Laing JA. Fertility and Infertility in DomestiAnimals. Third edition, Bailliere Tindall, a Dsion of Cassell
Ltd, 1979.

[11] P Mohammad — Reza; D Farzaneh; TK Tahetchl.,Achv. Iranian Meg2005, 8, 211-216.

[12] DM De Krester. The Testis. In: Austin and Sh@ds.), A Hormonal Control of Reproduction, 2ril,d987,
76-90.

[13]VB Braide;CA Agube;GE Essien;FV Udoh, NigRhysiol. Sci.2003, 18 (1 -2), 59 -64.

[14]Y Raji; AK Oloyo; AO Morakinyo,Asian J. Andral 2006, 8, 115-121.

[15]RJ Baldessarini. In Drugs and the Treatmeyfchiatriod Disorders, The Pharmacological Basis of
Therapeutics, Goodman and Gilman, Macmillan Pub.@p,1980, 301 - 417.

[16]W Bloom, DW Fawcett. Male Reproductive Systemextbook of Histology, Saunders Company,
Philadelphial975.

[17]1KW William. Hormones and Hormone Antagonisks; Remington, The Science and Practice of Pharmacy
20th edition2000, 1390 — 1391.

[18]WC Bowman, MJ Rand. The Reproductive Systemh Rrugs Affecting the Reproductive Systems. Texkboo
of Pharmacology, 2nd editioh985, 1 - 8.

[19]PS Reddy; T Pushpalatha; PS Reddyicol. Lett, 2006, 166, 53 — 59.

42



