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ABSTRACT

In this study, we investigated the effects of ethanolic leaf extract of Senna fistula on the histopathology of the
testicles of alloxan-induced diabetic rats. Adult male Wistar rats were randomly assigned into 5 groups (n=7);
Groups A and B served as Normal control [normal saling] and diabetic control (untreated). Groups C, D, and E
served as the Diabetic treated groups receiving 5mg/Kg glibenclamide, 100mg/Kg Senna fistula and 200mg/Kg
Senna fistula respectively. Diabetes was induced by intraperitoneal injection of 100 mg/kg Alloxan monohydrate.
Treatment lasted for 28 days after which animals were sacrificed. Haematoxylin and eosin were employed for the
histological examination of the testes, while tissue homogenates were assayed for testosterone, superoxide
dismutase (SOD) and glutathione peroxidase (GPX) levels. The examination of the testicles of diabetic rats revealed
reduction in diameters, thickening in the wall, and degenerative changes in the seminiferous tubules in addition to
reduction in the number of spermatogenic cells which were ameliorated in the treated groups. Activities of
testosterone, SOD and GPx were significantly increased in the treated groups when compared with the diabetic
untreated group. Extract of Senna fistula ameliorates the oxidative stress-induced degenerative changes in the testis
of alloxan-induced diabetic rats.
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INTRODUCTION

Diabetes mellitus (DM) is recognized as one of lgmding causes of death in developing countrieg figh

prevalence of the disease can be attributed toowagr nutritional condition coupled with shortage mbdern

facilities necessary for early diagnosis of theedie [1]. Diabetes mellitus (DM) is a syndromehviatures such
as hyperglycemia, lipoprotein abnormalities, elevaasal metabolic rate, alteration in enzyme dgtiand high

oxidative stress-induced damage to pancreatic &ta [2]. Diabetes are shown to alter testosterenels and
impair spermatogenesis through damaging testidufartions in experimental animals and in humang[3%, 6, 7].

It has been reported that diabetes-induced patlwalbghanges in testicular tissues are encountereinica

albuginea, seminiferous tubules and interstitiairertive tissue of the testicles and in Leydigscfl, 8]. Steger
and Rabe show that diabetes frequently spoils defatove functions of males and females and plutbemonal

functions, particularly the secretion of hypothailaiuteinizing —-Hormone-Releasing-Hormone [3].
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The management of diabetes mellitus without ang sifects is still a challenge to the medical syst&€here is an
increasing demand by patients to use natural pteduith anti-diabetic activity, as insulin and ohglpoglycemic
drugs though effective are not devoid of undeseaide effects [9]Senna fistula is a flowering plant that belongs
to the family ofFabaceae, subfamilycaesalpinioideae. It is also calledhidan-tooroo by the Yorubas in Nigeria. The
plant is used traditionally in the management abdies [reffered to d#o suga by the Yorubas]. The present study
was undertaken to evaluate the protective actofit§enna fistula against diabetes-induced testicular toxicity ipjur
in experimental rats.

MATERIALSAND METHODS

PLANT MATERIAL

Fresh leaves dfenna fistula were collected from University of llorin biologicgarden. Identification was done at
the Herbarium of the Department of Plant Biologyivérsity of llorin. The plant material was washeit;dried,
and blended.

PREPARATION OF EXTRACT

150 g of the blended plant material was dissolve800 ml of 70% ethanol for 24 hrs. The mixture Vitisred
through filter paper. The filtrate was evaporated eegulated temperature of°@in an oven. After evaporation, 20
g of the dried concentrated extract was dissoluetDD ml of distilled water to make a 200 mg/miuian of Senna
fistula.

EXPERIMENTAL ANIMALS

Laboratory investigations on the animals were edraut in accordance with the ethical guidelingsutdted by the
ethical committee of the College of Health Scienddaiversity of llorin, Nigeria. These guidelinesese in
accordance with the internationally accepted ppilesi for laboratory animal use and care. Thirtgfadult male
Wistar rats [weighed between 200-230 g] were usedHhis experiment. The animals were kept and hbusdhe
animal holdings of the Department of Anatomy, Unsity of llorin, Nigeria, under standard laborat@mgnditions
of temperature, light and humidity and were feethwat pellets and watekd libitum. The rats were randomly
divided into five groups [A, B, C, D and E] of sevanimals each. Standard drug-glibenclamide &riidtula were
administered orally.

EXPERIMENTAL DESIGN

The rats were divided into five groups of 7 ratshea

Group A — Normal control rats

Group B- Diabetes control [alloxan monohydrate ff@fikg i.p]

Group C- Alloxan induced diabetic rats + standardydslibenclamide [5 mg/kg]
Group D- Alloxan induced diabetic rats + ethanehktract ofSenna fistula [100 mg/kg]
Group E- Alloxan induced diabetic rats + ethanelitract ofSenna fistula [200 mg/kg]

INDUCTION OF DIABETES

The animals were fasted overnight. Diabetes wasiced by single intraperitoneal [i.p] injection ofloaan
monohydrate [100 mg/kg] in sterile normal saline9f@]. The diabetic state was determined after 72 dfr
alloxination through the tail using the one toudinasglucometer. Blood glucose level was estimdtgdne touch
glucometer weekly.

ANIMAL SACRIFICE

After 28 days of treatment, rats were sacrificedcbyvical dislocation on the ?%ay. Testes were removed and
washed with ice cold normal saline [0.9%] to remthve blood. Right testicular tissue samples weaegd in 0.25
M chilled sucrose solution for homogenization. Tisshiomogenate was collected in a 5 ml plain serattieband
was centrifuged [5000 rpm] for 10mins. The supentst were immediately stored in the freezer [-208G¢
assayed for testosterone, GPx and SOD within 4&usintitative estimation of testosterone was askaygng
method described by Lashansky, [10]; Tietz, [11thwAccu-Bind ELISA Kit. GPx assay was carried ost a
described by Pagila and Valentine [12] while SOBagswas done following the procedure described bykiMind
and Marklund [13].

HISTOPATHOLOGY

Testicular tissues from each group were fixed iniB® solution for 24 hours and were embedded iraffia
blocks. Four micrometer thick sections were stawét Hematoxylin Eosin (HE) for histopathologicaxination.
The slides were then examined at magnifications 400 with 5.0 Mega Pixel eyepiece under a lightnmscope.
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STATISTICAL ANALYSIS

The distributions of the data were analyzed using paired Student’s t-test. p<0.05 was considecedet
statistically significant [14].

RESULTS

Hypoglycemic effect of S. fistula in alloxan-induced diabetic rats
Fasting Blood Glucose Levels (FBGL) in healthy (roh) rats and FBGL in alloxan-induced diabeticsraire
shown in figure 1. The administration of Glibenclde) oral anti-diabetic agent, markedly reduced EBG
alloxan-induced diabetic rats as expected. Aftair faveeks ofS fistula and standard drug (glibenclamide)
administration, blood glucose level of animals reiog S. fistula [at both doseshnd glibenclamide lowered
significantly (*P<0.05) when compared with the ditib control group. The hypoglycemic activity &ffistula was
dose dependent [more effective at the higher dég®@mg/Kg]. Significant lowering of blood glucosevel was
observed from the second week and third weeg ditula (200mg/Kg) ands. fistula (100mg/Kg) administration
through to the fourth week respectively.
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Fig 1: Hypoglycemic effect of S. fistula in alloxan-induced
diabetic rats.

*P< 0.05 significantly different from diabetic control

Histopathological Examination

Control animals (group A) showed seminiferous tebukith adequate germ cells with all stages of ratitan, it's
wall revealed 4-5 cells thick representing all sa®@f spermatogenesis (i.e. functional spermatagotisperm
formation). The lumen of the seminiferous tubulesilled with spermatozoa (Fig. 5A).

Regarding diabetic rats (group B) elicited obvioeduction in the number of seminiferous tubuleg B) which
are widely separated from each other, no intesbtiissue could be elicited, spermatogenesis dakgularly
arranged. The cells elicited pyknotic nuclei withdefined membrane, the lumen showed complete radesef
spermatozoa.

In contrary, group C (Alloxan + Glabeclamide), goeuD & E (alloxan + ethanolic extract &f fistula both at
100mg/kg and 200mg/kg respectively) revealed theespictures as that of control group (Fig 5C, D& E
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Fig. 5. A) Representative sample of testicular section of control group filled with spermatogenic series.
No giant cells are present B) Representative sample of testicular section of diabetic group showing
giant cells, degeneration of seminiferous tubules. >giant cell C, D & E) Representative sample of
testicular section of treated groups showing decreased number of giant cells in the seminiferous tubules
and relative increase in spermatogenic series (Hematoxylin-eosin stain x400)
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Fig. 2. Effeccts of S. fistula and glibenclamide treatments on testis
SOD in alloxan-induced diabetic rats.
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Fig.3. Effects of S. fistula and glibenclamide administration on GPx
levels in diabetic rats.

Amelioration of oxidative stress markersin both S. fistula and glibenclamide treated diabetic rats.

Figures 2 & 3 show the levels of oxidative stresarkars (SOD and GPx) in the experimental groupse Th
intraperitoneal injection of alloxan caused sigrafit decrease £P0.05) in testis SOD and GPx activities when
compared to the normal control group. The ethanektract ofS. fistula [both at 100mg/kg and 200mg/kg]

significantly (< 0.05) elevated both SOD and GPx levels when coadpavith the diabetic group in a dose
dependent manner. Glibenclamide also significafifiy0.05) elevated both SOD and GPx activities (F2g&3).
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Fig. 4. Effect of S. fistula and glibenclamide treatments on testis
testosterone in alloxan-induced diabetic rats.

Changesin the testosteronelevel in the testis of both S. fistula and glibenclamide treated diabetic rats.

Figure 4 shows the levels of testosterone in theeemental groups. The intraperitoneal injectioralbdxan caused
significant decrease {P0.05) in testis testosterone activities when camgbdo the normal control group. The
ethanolic extract o8. fistula (both at 100mg/kg and 200mg/kg) significanths(@.05) elevated testosterone levels
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when compared with the diabetic group in a doseedéent manner. Glibenclamide also significantlg (P05)
elevated testosterone activities (Fig. 4).

DISCUSSION

In the present study, the seminiferous tubules iatetstitium of testis in control groups were notraad the
complete spermatogenic cells in the seminiferobslas were healthy and uniformly arranged (FigBl) contrast,
we showed both normal and damaged seminiferousdsiliiuthe testis of alloxan-induced diabetic rats.

Various plants are reported to be used in thertreat of diabetes [15]. Recently, several researbhes assessed
the hypoglycemic effect of a variety of plants asllj15, 16, 17, 18]. Several studies show tubuaigiophies in
testicles of diabetic humans [5] and in alloxandoed diabetic rats [4, 17, 18]. Ethanolic extrattSofistula
showed meaningful hypoglycemic activity at 200 nggdose; however, the changes occurring in timéénvialues
of FBGL obtained were standardized according testhdy of Onturk and Ozbek [14].

Histological findings are descriptive for understany diabetes-associated pathological changesédntéhticles.
Spermatogenic cells are completely shed in someldggbwhile, Sertoli cells are preserved in someules)
indicating that Sertoli cells are more resistantlimbetes than the spermatogenic cells [16]. Camigoreveal the
thickening of the basal membranes in diabetic pt&gieThey state that the basal membrane thickefurtber
hinders the nourishment of the already impairedifedy thereby, adversely affects spermatogeneisiglagy in the
current study, we found thickening in the basal foemes in our diabetic rat. Moreover, we also fotirat sertoli
cells were more sensitive to acute ischemia thannsatogenic cell series. These observations aréasita earlier
findings by Ozturk [16]. Germ cell degenerationcwalation or more severely affected seminiferousukes had
sloughing of germ cell and giant cells in to lum@ig. 2 and 3). Even though, the destruction in earh the
seminiferous tubules was not intense, giant cetisevpresent in their lumens (Fig. 4). Another nawdifhg that
could be elicited in this study is the protectidriastis by the ethanolic extract 8ffistula from the destruction role
of alloxan. This could be explained either by tiveat toxic effect on many organ as pancreas [Kifihey [20] and
S0 on testis as well, or could be due to indirdietice through diabetic effect on metabolic changesseminiferous
tubules [21].

Testosterone level was also elevated in $héistula and glibenclamide treated groups. A relation betwte
secretion of testosterone and inhibino hormone In@sn established. In humans and experimental agimal
decreased blood glucose level is shown to yielceled testosterone levels [16, 22, 23, 24]. Insigfficinsulin is
thought to lower testosterone levels through swgging LH and FSH secretions [4]. Testosteronenshegized and
secreted by Leydig cells; this secretion is furtstémulated through binding of LH to the receptomsLeydig cells.
Testosterone is required for spermatogenesis amdutiictions of Sertoli cells, which secrete androgpnding
hormone, retaining testosterone in seminiferouslagy upon FSH stimulation.

SOD and GPx are antioxidant enzymes which estatiishilefensive system against reactive oxygen ap¢RiOS]
[25]. Reduction in SOD activity is an important éxdfor injuries caused by ROS. SOD eliminates swpde
anions by converting them to hydrogen peroxideClj] hence reducing their toxic effects [26]. Gluiatie
peroxidase [GPXx] is a selenium containing enzynasgmt in significant concentrations that helps xié&s H,O, to
H,O through the oxidation of reduced glutathione [2A] the present study, both SOD and GPx activities
significantly reduced in the alloxan-induced diadgroup when compared to the control group duiiéocontinual
production of superoxide anions.

In this study the oral administration of the ethanteave extract ofs. fistula elevated the activities of SOD and
GPx when compared with the diabetic group indigain antioxidant enhancing potential of this extralsich may
be due to the components it contains. In accordamitle our study, Zeinab [28] reported that this ueed
antioxidant production may be due to increase ipger metabolite that causes a decrease in thetpativthe
antioxidant defense system.

CONCLUSION

The present study shows tHnna fistula ameliorates the stress-induced morphological anchbemical changes
characteristic of the testes in diabetes.
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