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ABSTRACT

This study was set to investigate whether the adverse effects of long term copper (Cu)consumption on testicular
tissue could be prevented by portulacaoleracea extract administration. Twenty four mature male Wistar Rat were
randomly allocated to either control or three treatment groups. The first group received distilled water 0.25 ml by
gavage. (control group, n=6). The second treatment group received copper sulfate(0.25ml of a 200 mg/Kg body
weight) once a day (Cu experimental group, n=6). The third treatment group was given combined treatment of
copper sulfate (200 mg/kg) by gavage and water that include portulacaoleracea extract at a dose of 400ppm.
(treatment group, n=6). The fourth group received distilled water 0.25 ml by gavage and had availability to water
that ncludeportulacaoleracea extract at a dose of 400ppm. (group, n=6). each group were sacrificed after 4 weeks
from the beginning of treatments. Testes were removed for histopathological and histomorphometrical evaluations.
Morphometrically, the mean of seminiferous tubules diameter, sertoli cells diameter, epithelial height, Meiotic index
and the percentage of spermatogenesisin Cu groups showed significant decrease than those of the control groups
(p<0.05). A recovery was observed in these parameters in groups have received extract. There was statistically non
difference between control and third ,fourth treatment groups. A recovery was observed in these parameters in
treatment groups compared to the control group (p<0.05). Results showed that long term administration of cu leads
to histological impairments of testis and portulacaoleracea extract supplementation would offset these damaging
effects.
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INTRODUCTION

Characterization of the antioxidant activity of eégples may also yield more insight into their tiowality.

Dietary antioxidants are necessary to cope witltthem oxidant species that could damage DNA, RNAdify

proteins, and cause lipid peroxidation of cellukngets. Antioxidants may inhibit the initiation propagation of
oxidation[1-3].Vegetable extracts such as Portudlracea have high antioxidant activity may alsouseful for
human consumption [3] .

Vegetables may confer a variety of health bendfitsreased vegetable consumption is correlated metliced risks
of cardiovascular disease, stroke, liver protecéffects, arthritis, inflammatory bowel diseases] aome cancers,
Anti-aging Effect [4, 5] .
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Numerous studies have demonstrated that plantetematural compounds exhibit protective activitsgainst
genotoxicity caused by oxidative stress[1], ande¢his particular interest in natural substancestified from
herbal compounds. Portulacaoleracea L. (Portul@aegds listed by the World Health Organization ag of the
most commonly used medicinal plants. In folk meuigiP.oleracea is utilized as an antipyretic, anti-scorbutic,
antiseptic, antispasmodic, diuretic, anthelminsingd for treatment of urinary disorders[6]. The aeparts of this
plant are used medicinally for reducing pain anctlmg[7]. Recent pharmacological studies have akown
muscle relaxant activity[8], reduction in locomotactivity, an increase in the onset time of pemgtetrazole-
induced convulsion [9], gastroprotective action,d aanalgesic, anti-inflammatory effects, and antiaxit
properties[10]. For exampl®,oleracea has an inhibitory effect on lipopolysaccharide().R8&d interferon-g (IFN-
g) induced NO production[1, 11]. Zidan et al (201Howed that Portulacaoleracea reduces triglycaiime
cholesterolemia, and improves lecithin: cholestamlltransferase activity in rats fed enriched-ebtdrol diet [12].
A hypoglycemic effect oP. oleracea without any genotoxic activity was also reported[13]. FurthermoreP.
oleracea is a rich source of omega-3 fatty acids, gallotasnkaempferol, quercetin, apigenin, and glutatfibs].
However, little is known of the anti-histologicahd anti-morphological changes propertiesPobleracea. normal
spermatogenesis, sperm maturation, DNA metabolistnrepair and gene expression in germ cells needrtmal
concentration of antioxidants, nutrients and elamesnd infertility of male sex has been relatedtheir
deficiency[16-18]. Male and female infertility hagpositive correlation with reactive oxygen species
concentration[19] and has been implicated in gahdgsfunction, a decreased testicular weight dmthisage of
the seminiferous tubules[20, 21].

In the present study, we examined the anti-oxiéativess effects of aqueous extractB.adleracea on testis tissue,
following long term administration of copper suéah Rat.

MATERIALS AND METHODS

Aerial parts ofP. oleracea were collected from a cultivation located in Unsigy of Jiroft lands. The aerial parts of
P. oleracea were cleaned, dried in the dark, and powdered withechanical grinder. The juice was weighed and
dried under 45 C° in a Avon for 72 hours. Drietrast was used for making a 400 PPM solution.

Animal

Experimental groups consisted of 6 Male Wistar RA80—220 g) per group in four groups. They werasea at
21+1-C under a 12-h light/12-h darkcycle and had fregess to standard pellet diet (Javaneh Khorasan abal)
tap water. After two week adaptation. Experimergedups were consisted of control, 400 ppm extrdcP.o
oleracea, 400 ppm extract & oleracea plus 200ppm copper sulphate and 200ppm coppeha@pgroup
treatments. The solutions were fed orally with wagg syringe daily for 30 days. Copper sulphateifes 0.25 mL
from a 200ppm solution and 1 mL from 400 ppm Rfoleracea solution. Also control group received a 1.25 mL
distillated water orally per day.

After four weeks, rats were food deprived for 12haesthetized with sodium pentobarbital (60 mbkkdy weight)
and euthanized with an overdose. They were detegitnd testis collected and stored in 10% form@lhtestis
were embedded in parafine wax and cut in 5 micremiitickness stained haematoxylin and eosin anthieveal
with a expert pathologist under light microscopke Thean seminiferous tubules diameter, epithedight, Meiotic
index and the percentage of spermatogenesis intesiifi were measured.

RESULTS

Spermatogenesis and meiotic index

The mean percentage of Spermatogenesis and méiokix of treatments are represented in table 1.nmea
percentage of Spermatogenesis and meiotic inderrmtfol, 400 ppm extract ¢. oleracea, 400 ppm extract .
oleracea plus 200ppm copper sulphate and 200ppm coppehatd group treatments were 77.16+ 0.91,72.5+
0.94,73.8+ 0.84,58.81+ 0.70 and3.2+ 0.03, 2.9 #02D8 + 0.04, 1.64 + 0.07 respectively. These patars
reduced significantly in copper sulphate treatngnatup significantly (P< 0.05) but there wasn't aignificant
difference between control aidoleracea extract treated groups.
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Seminiferous tubules diameter and epithelial height

The mean Seminiferous tubules diameter and egihadiight of control, 400 ppm extract of P. oleec#00 ppm
extract ofP. oleracea plus 200ppm copper sulphate and 200ppm coppphatd group treatments were 220 *
4,217 + 4.8, 218+ 4.1, 196+3.6 um and 60.2 £1.5, B8, 55+1.4, 43+£3.6 punk. oleracea treatment groups had
similar Seminiferous tubules diameter and epithéigght. But copper sulphate treatment group hgdifecantly
reduction in these parameters (P< 0.05).

Table 1. mean + SEM of morphological and histologal parameters of rat. Different letters in column ae significantly different (P< 0.05)

Treatment group Spermatogenesisneiotic index| Seminiferous tubulgs epithelial
percentage diameter (um) height (um)
Control 77.16+£ 0.91 3.2+ 0.03 220+ 4 60.2 1.5
P. oleracea extract 72.5+0.94 2.9+0.04 217 +4.8 58+ 1.8
P. oleracea extract + copper sulphatg 73.8+0.84| 2.8+0.04 218+ 4.1 55+1.4
copper sulphate 58.81+ 0°70 | 1.64 +0.07 218+ 4.% 43+3.6

Picture 1. Control Group Picture 2. Copper sulphate Group l

Picture 3. P. oleracea extract Group Picture 4. P. oleracea extract + Copper
sulphate Group

Photos show morphological and histological of different groups compared to control group. Damaged
seminiferous tubules of copper sulphate group (picture 2) and normal morphological pictures of three
other groups are shown here.

DISCUSSION

The results of the recent study demonstrated ciefferts ofP. oleracea extract treatment on damages of copper
sulphate poisoning in rat testis.
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Copper poisoning induce oxidative stress in bodpos, consequently reactive oxygen species pragudgmolish
antioxidant defense capacity of the cell[21]. Timaty lead to adverse biological results such as dartmproteins,
lipids structures of cell especially proliferatigell such as sex gonad cells[1].

Damaged spermatogenesis and meiotic index has demonstrated in rodent with copper sulphate poigpni
Several researcher reported copper sulphate pagasi a method to induce oxidative stress in bodgrs[21].

herbs are claimed to have high antioxidant progertis well as medicinal properties. The complexturex of
phytochemicals in vegetables and fruits providerlapgping or complementary effects that contributethe
protective effect of health [2, 3, 6]. Several $sdhave shown a positive effects of Portulacaokaa
(Portulacaceae family) on diabetic, hypoxic, fditter disease[10, 12-14].

The water extracts of. oleracea show no cytotoxicity or genotoxicity and have bemntified safe for daily
consumption as a vegetable[4]. The aqueous exbfaBt oleracea displayed protective activities against H202-
induced chromosomal damage, while the ethanolicaeixtdid not[1]. The antioxidant activities & oleracea
extracts have been previously demonstrated, ansugigested to be related to its constituents, as@mega-3 fatty
acids, gallotannins, kaempferol, quercetin, apiger-tocopherols, flavonoids (quercetin), ascoragid, and
glutathione[9, 10, 15, 22] . Ascorbic acid and gthione can scavenge free radicals and block thexjgation of
nucleic acids and DNA damage, as well as reduceriuction of free radicals[1].

Similarly protective effects of aqueous extractBfoleracea has been shown in our experiment. As reportedno
negative effect of P. oleracea extract in researches . Not only There wasn’t daynaged morphological
parameters of testis in 400 ppm treated group.aBa administration of P. oleraceaExtract preveatphological
and histological changes in copper sulphate tdegiteup.

When aqueous extract oP. oleracea add to human lymphocyte culture, significantly DN pairments was
reduced[1].

As reported by Zidan et al 2014, Portulacaoleraedaces triglyceridemia, cholesterolemia, and oups reverse
cholesterol transport in rat fed enriched-choledtdiet. P. oleracea extract treated rat have had significantly lower
cholesterol and triglyceride in their liver tissbiel2].

observations and results indicated that the freatlecextract of Portulacaoleracea significantlynstated wound
contraction[7]. Accordingly to our results, morpbgical and histological tissue of control and Plaitaoleracea
extract received groups was similar.

CONCLUSION

In this study healing effect and antioxidant &ttt of Portulacaolerecea extract on copper stéppaisoning of
rat was observed. There was no significant diffeedpetween histological and morphological pararsatécontrol
and oleracea extract received groups. More studytabf anti-oxidative stress and oleracea extracisamption
required.
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