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Abstract

Histopathology of the Testes is one of the pararsatsed in assessing its micro-structural integtitythis
study, the effect of the oral chronic consumptié®@mg/kg of Abelmoschus esculentus and 20mg/kgjodr
guineense on the Testes of wistar rats was asséssedty adult wistar male rats weighing (123-2Q¢iyided
into four groups 1, I, Ill &1V, group 1 as contrahd groups Il, Il &IV as experimental groups. Tia¢s in the
control group were administered with distilled watehile rats in group Il and lll were administergdth
500mg/kg of Abelmoschus esculentus and 20mg/kg ipérpguineense respectively. Group IV received a
combination of the two extracts. After 28days ofmaistration of extracts, animals were sacrificezsfes was
extracted and processed to paraffin section, cbirétron, stained, and observed histopathologiaatiger light
microscope. Result showed numerous atrophied anthgled seminiferous tubules, degenerated myoid, cells
spermatogenic lining cells, spermatogonia, speroyéts, spermatids, spermatozoa and lumen filledh wit
semen, degenerated interstitial cells of leydig amdrstitial fibrosis against the background ofective
tissues with marked area of necrosis in group t Bhand IV as compared to the control group atiStical
value in the weight of the body and testes showggdficant value (p<0.05) compared to control.

In conclusion,Abelmoschus esculentus and Piper guineense has severe toxicity effect on the testes of albino
wistar rats.
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1.0 Introduction

The consumption of leafy vegetables is part of &fi$ cultural heritage. The nutrient content ofadiént types
of vegetables varies considerably and they arenidger sources of vitamins, essential amino acighengils and
antioxidants (Fasuyi, 2006). Vegetables are inauilemeals mainly for their nutritional value. Ab@schus
esculentus is a popular health food due to its filgdr, calcium, potassium, vitamin C and foliatmtent. It also
contains cytopropenoid fatty acids. It is oftenesaffor weight loss since it is fat and cholesteirgle
(Duvauchelle, 2011). It also possesses ethanoniegitantials and it us used as an antioxidant anthée
treatment of urinary tract infection. It is alscedsfor prevention and treatment of gastric aciditg duodenal
ulcer.

Piper guineense contributes to the iodine contetté diet of the rural and urban dwellers. It Adsgh content
of iodine among all vegetables (Ujorounatial., 2011). Piper guineense is a spice used in seastoal. It's
high protein content and the presence of alkala#tes it a supplement for daily protein requirenadrithe body
and as an antimalarial remedy (Ekanetnal., 2000). The seeds are consumed by women afterbatiiicko
enhance uterine contraction for the extrusion atghta and other remains from the womb (Udablal,, 1999).

It is also used for the control of weight and agdjuvant in the treatment of rheumatic pains.

A study on the effect of fruit extracts ébelmoschus esculentus has shown that it causes infertility in male
wistar rats (Malini, 2009). Another research catriut by (Atawodi, 2003), it was observed that etia
extracts ofAbelmoschus esculentus produced a reversible reaction in male fertility rats and a significant
reduction in gross sperm motility. Study carried by (Gbile, 2006) reported thatbelmoschus esculentus
reduces the mean weight of the testis and it ipsued by histological studies which showed testicatrophy.
The fruit of Abelmoschus esculentus is used for the treatment of sexually transmittisgase like gonorrhoea and
other urinary problems such as painful urinatidrengsfeld, 2004) studied the effects of extractgafng fruit
of Abelmoschus esculentus on the adhesiveness of helicobacter pylori torgastucosa, he found out that pre-
treatment of the bacteria witkbel moschus esculentus inhibited bacteria adhesion most completely.

In a study carried out by (Ogbuewu, 2009), it wasesved that animals treated with ethanolic exdra€Piper
guineense shown an increase in mean body weight of the dsinkxtracts ofPiper guineense has also been
reported by (Reifer, 1995) to damage germ cells saminiferous tubules when administered orally t@lem
wistar rats.
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The testis is round in nature; it is surroundedabthick collagenous fiber known as tunica albugirieathe
posterior part of the testis, the connective tissuthe albuginea expands into a thick mass thajept into the
substance of the testis. The projection is knowthasnediastinum testis.

From the mediastinum testis, there is a septangrisnd entering into 250 compartments called t@stidobules
and each of the lobules contained coiled struckmewn as semniferous tubule (Singh, 2004). Thectuni
vaginalis is the outermost covering of the tediise testis develops from the posterior abdomindl avad as it
descends, it drags along the peritoneal sac whbichd a sac known as tunica vaginalis. The tunicgnadis has
an outer parietal layer and inner visceral layend, 2004). The inner part of the seminiferousutabhas so
many cells known as the myoid cells. The spermatiogineage cells are that precursors of spermatozbe
spermatogenic cells of the testis support and sbutie sperm and also play a role in phagocyt&isgh,
2004). . In this study, the histopathological ctesof the testicular tissue (testicular-toxicitgsaciated with
chronic oral exposure of Abelmoschus esculentuspgpet guineense were assessed in albino wistar rat

20 Materials and methods

2.1 Drugs and Chemicals

Sodium chloride, formaldehyde, sodium trioxocarknd/, sodium bicarbornate, xylene, 70% alcohol, 90%
alcohol, absolute alcohol, haematoxylin, eosin, @bgmin, distilled water, paraffin wax were albpured from
BDH Chemicals, England. All other chemicals weraoélytical grade.

2.2 Animals

20 wistar rats (123-207g) were obtained fromhméversity of Uyo animal house. They were maintdims
standard pellets (guinea feed) and waitibitum. Permission and approval for animal studies wetioed
from the college of health sciences animal ethoaamittee, University of Uyo.

2.3 Sourcing of Plant material

Freshly fruit of Abelmoschus esculentus and pipgineense were obtained in July, 2012 from Itam etark
Uyo, Akwa Ibom State, Nigeria. The plant was idiéadi and authenticated by the Botanist in the Dispant of
Botany, University of Uyo, Uyo, Nigeria.

2.4 Preparation of Extract.

Abelmoschus esculentus was chopped and air drieBiper guineese (seeds) was also air dried and after being
dried they weighed 600g f@kbelmoschus esculentus and 800g forPiper guineense. They were then macerated
in 97% ethanol (SIGMA CO., UK) in a flat bottom $laand were kept for 72hrs at room temperaturehdt
end of 72hrs it was filtered. The filtrates weraoentrated in water bath at 45 degree Celsius.cbheentrated
extract was preserved in refrigerator till commeneat of research.

The weight of the extracts was 40.25g Atwel moschus esculentus and 24g folPiper guineense.

2.5 Acute Toxicity testing.

The acute toxicity oAbelmoschus esculentus andPiper guineense on Wistar Albino rats were determined in two
(2) stages for the two extracts.

For Abelmeschus esculentus, in stage one animals received 1000, 2000, 300@) 4nd 5000mg/kg body weight
while in stage two, animals received 2300, 2400022600, 2700mg/kg body weight.

And in acute toxicity oPiper guineense the same two stages was observed, in stage one; animals received 10,
50, 100, 200, 300 mg/kg body weight. Stage 2; xxk85, 90, 95, 100, 105 mg/kg body weight.

All experimental animals were observed for physmigihs of toxicity such as writhing, gasping, pepon,
decreased respiratory rate, body limb and deathiwR4hours. The extract was administered intrapeeially
(i.p)- The LD50 was found to be 2500mg/kg Adbemoschus esculentus and 100mg/kg foPiper guineense .
According to the modified lorke’s method.500mg/kgi&20mg/kg per body weight were calculated respelsti
as middle doses for thidbemoschus esculentus andPiper guineense. Doses were considered as stock solution,
they were calculated further using 20 mls of destilwater forAlbemoschus esculentus and 10 mls of distilled
water forPiper guineense to obtain working solution.

2.6 Experimental Design

Matured 20 albino wistar male rats weighing betwd@3g-207g were obtained from the faculty of Basic
Medical Sciences Experimental Research Animal Haxighe University of Uyo, Uyo Nigeria. They weredf
with standard laboratory diet and water ad libituttamination was 12h light /dark cycle and roormigerature
was 232°C. The animals were divided into four groups, onatrol (1) and three experimental groups (I, il
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and 1V), which consisted of 10 normal abino wigtats per per group. The control group was givetiligid
water while the experimental group I, 1l and \ére exposed daily to 500mg/kg body weight of Abedotmus
esculentus alone, 20 mg/kg of body weight pipengunése alone and 500 mg/kg of Abelmoschus escslentu
combined with 20 mg/kg of piper gineense respeltilsg oral administration for 28 days. In this sgudll the
animals’ experimentations were carried out follogvihe guidelines for the care and use of laborasmiynals
obtained from the institutional animal ethics cortted.

2.7 Sample collection and Histopathological analysi

Twenty four hours after last exposure, the animalenanesthetized with chloroform vapour and digskcthe
harvested testes were carefully dissected outptedhof all fat and connective tissue blotted dryeimove any
blood. The tissues were fixed in 10% formal salamg] then transferred to a graded series of eth@motlay 1,
they were placed in 70% alcohol for 7 hours, thandferred to 90% alcohol and left in the latteeronght. On
day 2, the tissues were passed through three chafigdsolute alcohol for an hour each then cleareglene.
Once cleared, the tissues were infiltrated in nmofiaraffin wax in the oven at 58°C. Three chandes@ten
paraffin wax at one-hour intervals were made, afthich the tissues were embedded in wax and blooked
Prior to embedding, it was ensured that the mouséations to be cut by the rotary microtome werentated
perpendicularly to the long axis of the kidney,elivand pancreas. The sections were designatedcatert
sections". Serial sections ofyn thick were obtained from a solid block of tissfired on clean albuminized
slides to prevent sections coming off the slided &ater stained with Haematoxylin and Eosin stajnin
techniques, after which they were passed througbraing grade of alcohol, cleared in xylene and mhamni
DPX mountant, allowed to dry at room temperaturel atserved Histopathologically under digital light
microscope.

2.8 Gross morphometrical analysis
The initial and final weight of the rats and theigte of the Testes in each group were taken ugiegateighing
balance. The values of all the morphometric analy&ire compared statistically using SPSS 17 Soéwar

2.9 Photomicrography

Records of the Histological and histochemical nsswlere obtained by photomicrography using digital
photomicrographic microscope at the Gross Anatorageldrch Laboratory, Department of Human Anatomy,
College of Health sciences, University of Uyo,Uykyfa- Ibom, Nigeria as illustrated in Plate 1 to 5.

3.0 Results

3.1 Statistical Analysis result.

All result were analyzed using one way ANOVA andngsSPSS version 17.P-values of less than 0.05 were
considered statistically significant.

3.2 Histopathological findings

Plate 1 Control group of Testes showed normal numerous rearus tubules containing myoid lining cells,
spermatogenic lining cells, spermatogonia, speroyéts, spermatids, spermatozoa and lumen filledh wit
semen, in between the seminiferuos tubules areinterstitial cells of leydig, and interstitium agat
background of connective tissues.

Plate 2 Group II: Testes treated witAbelmochus esculentus-500mg/kg for 28 days show numerous atrophied
and damaged seminiferous tubules distortion, degé&sst myoid cells, spermatogenic lining cells,
spermatogonia, spermatocytes, spermatids, sperozatmzd lumen filled with semen, degenerated intialst
cells of leydig and interstitial fibrosis againsetbackground of connective tissues with marked afeecrosis
as compared to the control group.

Plate 3 Group lll: Testes treated withiper guineense-20mg/kg for 28 days showed numerous atrophied and
damaged seminiferous tubules distortion, degergratgoid cells, spermatogenic lining cells degenenat
degenerated interstitial cells of leydyg and irtees fibrosis against the background of conneetiissues with
marked area of necrosis as compared to the carmap.

Plate 4 Group IV: Testes treated with a Combination Abesmochus esculentus and Pipper guineense-for
28days showed numerous atrophied and damaged $=nmirs tubules, degenerated myoid cells, spermatoge
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lining cell lining clumping, tubular necrosis, gitoy and degenerated interstitial cells of leydig aterstitium
against background of connective tissues with nthelkea of necrosis as compared to the control group
Finally, the result of the microscopic examinatglrowed histopathological damage to the Testicidaues of
rats exposed to Abelmoschus esculentus and pipeeense, compared to the tissues from the cordtsl(plate
1), the testes of rats in the test groups were robdeto have developed seminiferous tubules distart
degenerated myoid cells, spermatogenic lining csiiermatogonia, spermatocytes, spermatids, spezoaat
and lumen filled with semen, degenerated intea$tiells of leydig and interstitial fibrosis rat§ @ach group
(plate 2-4). This indicated chronic consumptiontof Abelmoschus esculentus and piper guineenseimdage
cellular alterations of normal Testes. Cytoarchites, distorting the functional integrity of thestigular tissues.
The observations made from the tissue microscopadyais, indicated testicular-toxicity induced bigr@nic
consumption of Abelmoschus esculentus and pipereguise in healthy rats.

40 Discussion

This study investigated the effect of Abelmoschssuéentus and piper guineense on the Testiculactsiie in
rat model. In assessing the testicular-toxicitget of these extracts, the histopathology of éisddular tissues
were examined. This study showed a significantgase in weight of animals and a significant deeréasrgan
weight in each group. The decrease in the weightetestes of the experimental groups may havercext as a
result of tubular necrosis and loss of cytoplastoigstituent of the seminiferous tubule. Significdistortions in
the architectural integrity of the spermatogeniiniy cell structural status and the interstitiunrevebserved.
Specifically, the cytostructure of the tubules, elgration with damaged myoid cell, migration of the
polymorms, interstitial odema and fibrosis. Theutessof this study therefore provide a clear intma that
Abelmoschus esculentus and piper guineense costame chemical substances with testiculo-toxic pkn
The specific chemical constituents and mechanigsgansible for the testicular-toxicity effect refeak in this
study are not clear. It may be assumed that thetiveametabolites of Abelmoschus esculentus anerpip
guineense constituents could have interacted Wwéhesticular injury in testicular structure ant ttould impair
the reproductive function of the testes. The coftidm of the two extracts showed severe testiciolacity
effects on the testes, indicating that in comboratheir effect potentiates each other. The intevacf these
metabolites with the testicular tissues may be amsiple for cellular injury and subsequent damamyehe
tissues. However functionality of the testes inmgrof function and structure may be compromised tue
damage of the testicular tissues.

50 Conclussion

Results obtained in this study show that exposarélelmoschus esculentus and piper guineense idduce
adverse and detrimental effects on the testiculactfon and structure at microscopic level in raidel. These
observations indicated that exposure to Abelmoselsaslentus at doses as high as 500mg/kg body tengh
piper guineense at doses of 20mg/kg body weightadroe is a risk factor for testicular function mmment
and the associated disorders revealing high lehetltular distortion in all experimental groupsirkher study is
recommended with isolated components of these @stiat various concentration of extract of Abelnmsc
esulentus and piper guineense to confirm the uyidgrimechanism and active constituents responsisl¢he
observed activity documented by the results ofshisly.
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Table 1: Showing the effect afixtracts on initial and final body weights

Initial body Final body weight
Groups Drug administered weight(g) (9)
1 Control (no treatment) 137.90+6.16 169.50+6.53*
2 Abelmochus escul entus-500mg/kg-28 days 167.80+7.81 200.10+11.40*
4 CombinedA.esculentus + P.guineense-28days 151.78+7.86 205.44+12.73**

Result shown as=Mean + SEKE p<0.05, **=p<0.01 ***=P<0.001 compare to control.

Table 2: Showing the effect afixtracts on percentage terminal testes weights.

Testes % Testes
Groups Extracts administered Weight(g) Weight ()
Control(no treatment) 2.02£0.05 15
2 Abelmochus esculentus-500mg/kg-28 days 5.09+0.34 3.0
3 Piper guineense-20mg/kg -28 days 4.63+0.28 25
4 CombinedA.esculentus + P.guineense-28days 4.88+0.28 3.2

Mean = SEM***=P<0.05 compare to control, n=10 no of animal in a group
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Histopathological findings.

Vw4 =

PLATE 1 Control Testes at magnification A(x100) & B(x400) stained with H & E technique.
Note: L-Lumen, S-spermatogonia, LS-luminal semen, I-intrerstitial, CT- connective tissue, SZ-spermatocyte, LC-leydig
cells, Sgl- spermatogenic layer, BV-blood vessel, ST-spermatids, M-myoid cells, SP-spermatocyte, Sg-spermatogonia.

PLATE 2 Testes treated with extract of ABELMOSCHUS ESCULENTUS (500mg/kg) at magnification C(x100) &
D(x400) stained with H & E technique.

Note: MD-myoid degeneration, LD-luminar degeneration, I-interstitial, TA-tubular atrophy, N-necrosis, TN-tubular necrosis,
S-semniferous tubules, LCD-leydig cell degeneration, SgD-spermatogenic degeneration
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PLATE 3 Testis treated with PIPER GUINEENSE (20mg/kg) at magnification E(x100) & F(x400) stained with H &
E technique.

Note: TA-tubular atrophy, LD-luminar degeneration, L-lumen, SgD-spermatogenic degeneration, S-spermatogonia, IF-
Interstitial fragment, Ld- luminal degeneration and Sz- spermatozoa.

PLATE 4 Testis treated with combined extract of ABELMOSCHUS ESCULENTUS (500mg/kg) and PIPER
GUINEENSE (20g/kg) at magnification G(x400) & H(x100) stained with H & E technique.
Note: LD-luminal degeneration, LecD-leydig cell degeneration, TA-tubular atrophy, SgD-spermatogenic degeneration

L-lumen, TN-tubular necrosis, IF-Interstitial fragment and Ld- luminal degeneration.
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