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Abstract

To study the effects of ethanolic extracts of Vernonia amygdalina and Ocimum gratissimum on the testes of diabetic rats, forty
male rats were used. Group A consisted of eight (8) rats which served as non- diabetic control. The remaining rats were injected
intraperitoneally with streptozotocin to induce diabetes. The rats confirmed diabetic were randomly divided into four
experimental groups (B, C, D and E) made up of eight rats each. Group B served as the diabetic control and were given normal
saline. Groups C, D and E received 200mg/kg body weights of Vernonia amygdalina (VA), Ocimum gratissimum (OC) and a
combination of VA and OC respectively. This investigation lasted for 28 days. Results revealed normal testicular architecture in
the normal control. Diabetic control exhibited alteration of germinal epithelium, distortion of seminiferous tubules as well as
vacuolation of seminiferous tubules. The effects of the extracts on diabetic rats’ testes showed improvements compared to the
diabetic control group. These improvements were more pronounced in the group D rats which received OC than in group C
treated with VA. A more appreciable testicular improvement was observed in group E treated with combination of the extracts of
VA and OC. We therefore conclude that the use of the extracts of these plants should be used in combination as they exert a
better improvement to combat the adverse effects of diabetes on the testes of male rats.

INTRODUCTION

The utilization of herbal extract from plants found in fields
and forests to treat various types of illnesses and diseases has

increased over the years 1. Vernonia amygdalina (VA) and
Ocimum gratissimum (OG) are among the plants whose

extracts are utilized2. The parts of the plants mostly used are

the leaves, usually fresh to obtain optimum result3, 4. VA is
used for a wide range of ailments such as constipation, fever,
purgative, worm remover and against urinary inflammation

in local medicine5. OG has been used as a medicinal plant in
the treatment of headache, diarrhea, and wart and kidney

function6, 7. VA and OG are used in the treatment of diabetes
by tradomedical practitioners and natives of Cross River
State. Other uses of these herbs are as insect repellant, smell

disguiser and for colic8, antimicrobial9, antifungal10,

antiprotozoal and antimalarial11. Diabetes mellitus is the
most common endocrine disease caused by deficiency in the

secretion or action of insulin12. The increasing number of
aging population, consumption of calorie-rich diet, obesity
and sedentary life style has led to an alarming increase in the

number of diabetics Worldwide13, 14. Diabetes has gradually

found its root in Africa, especially in Nigeria where
Westernized ways are imbibed; this disease has a significant
effect on male reproductive function as the incidence of
diabetes among men attending infertility clinics is on the

increase15, this suggested the use of the herbs on animal
models for their efficacy. The risk factors for developing
erectile dysfunction are neuropathy, blood vessel damage

and poor blood sugar control16. Streptozotocin (STZ) was
found to be selectively toxic to the beta cells of the
pancreatic islet, and this suggested the drug’s use as an

animal model of type 1 diabetes mellitus17. Type I diabetes
formerly known as insulin dependent diabetes mellitus or
juvenile onset diabetes mellitus is characterized by severe or
absolute lack of insulin caused by reduction in, or complete

destruction of β-cell mass18. The trigger of the β-cell mass

reduction or destruction has not been elucidated19, 20. Despite
the uncertainty in the etiology, three mechanisms have been
speculated; genetic susceptibility, anti-immunity and

environmental insults18, 21, 22. These mechanisms have been
found to act jointly and in a sequence leading to an eventual

destruction of β-cells, then diabetes23. Although studies have
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reported hypoglycemic effects of VA24, there is no reference
in literature to the possible testicular improvement of the
plant extract in human or animal studies. The present study
was carried out to establish the probable effects of VA and
OG on the testes of diabetic rats.

MATERIALS AND METHODS

Vernonia amygdalina (VA) and Ocimum gratissimum (OG)
were harvested from the University of Calabar farm and
authenticated at the Department of Botany, University of
Calabar. Fresh and matured leaves of VA and OG were
rinsed, dried under shade at room temperature (28± 3 C).
The dried leaves were ground with an electric blender. 426g
of the powder was soaked in 80% ethyl alcohol and agitated
thoroughly for about 5 minutes. The mixture was left to
stand for 48 hours in a thermocool refrigerator at 4C. The
mixture was filtered first with a chess cloth and later with
Whartman’s paper (NO 1), and left to stand overnight. The
final filtrates were concentrated in-vacuo in a rotary
evaporator at 37C the extracts were dried. The percentage
yields of extracts were estimated to have a mean yield of
40.28± 1.25g w/w for VA and 39.42±1.08g w/w for OG.
The extracts were stored in air- tight containers at -4C. Male
Wistar rats of an average weight of 130g were used. The
animals were kept in a well ventilated room and were fed
growers mash (Vital feed Nig Ltd) and water ad libitum. A
total of forty rats were randomly divided into five groups of
eight rats each. Group A served as normal control, group B
were diabetic control. These groups received normal saline.
Groups C, D and E were made up of diabetic rats. Diabetes
was induced using 65mg/kg body weight (bw) of
Streptozotocin (STZ). Group C were treated with 200mg/kg
bw of VA, group D received 200mg/kg bw of OG and group
E were given 200mg/kg bw of VA and OG at 100mg/kg
each. This administration lasted for 28 days. The rats were
sacrificed at the end of administration, testes were rapidly
excised and fixed in Bouin’s fluid for 24 hours and
processed for paraffin sections. Sections were cut at 5μm
with a rotary microtome. Sections were stained with
haematoxylin and eosin. Photomicrographs were taken.

RESULTS

Sections of testes of control rats showed normal testicular
architecture with distinct seminiferous tubules composed of
both Sertoli and spermatogenic cells. The spermatogenic
cells were seen to be at the spermiogenic stage of
differentiation. Interstitial cells of Leydig were also
prominently interspersed between the seminiferous tubules

(fig i). The diabetic control showed alteration and distortion
of both germinal epithelium and seminiferous tubules. The
peritubular tissue surrounding the seminiferous tubules and
interstitial cells were altered. There was presence of
vacuoles within the seminiferous tubules (fig ii). The testes
of group C treated with VA had a more stable seminiferous
tubules compared to group B. Vacuoles were observed, but
were not numerous as those observe in the diabetic control.
Few spermatogenic and Sertoli cells were found in the testes
of these rats (fig iii). Group D rats’ testes treated with OG
showed a better improvement; distinct seminiferous tubules
were observed. Numerous boundary cells as well as Sertoli
cells were found in their lining epithelium. Blood vessels
were seen in the connective tissue of the seminiferous
tubules (fig iv). The testes of group E rats treated with
combination of VA and OG showed a significant
improvement of testicular arrangement. There was increase
in Leydig cells; well defined seminiferous tubules were seen.
Lumen of seminiferous tubules was filled with active
spermatids.

Fig i Photomicrograph of testis of control group A rats
showing normal testicular architecture. Spc- spermatogenic
cells, Sp- spermatids, St- Sertoli cells, Lc- Leydig cells.

Figure 1

Fig i

Fig ii Photomicrograph of testis of group B diabetic-induced
rats showing testicular damage. Dsc-degenerating
spermatogenic cells, Bst-broken sperm tails, LLc- lost
Leydig cells.
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Figure 2

Fig ii

Fig iii Photomicrograph of testis of group C diabetic rats
treated with Vernonia amygdalina showing improvement.
Dsp- developing spermatogonia, DLc- developing Leydig
cells.

Figure 3

Fig iii

Fig iv Photomicrograph of testis of group D diabetic rats
treated with Ocimum gratissimum showing an improved
testicular arrangement. Spg- spermatogonia, Rst-
regenerating Sertoli cells, Lc-Leydig cells.

Figure 4

Fig iv

Fig v Photomicrograph of testis of group E diabetic rats
treated with combination of Vernonia amygdalina and
Ocimum gratissimum showing RSp-regenerated
spermatogenic cells, Vc-vacuoles, Sp-spermatogonia, Lc-
Leydig cells.

Figure 5

Fig v

DISCUSSION

The incidence of diabetes among men attending fertility

clinics and among men who are subfertile is high25. Since
antiquity, diabetes has been treated with herbs; recent
scientific investigations have confirmed the efficacy of these
herbal preparations which are remarkably cheap and non-

toxic26. The hypoglycemic effect of Vernonia amygdalina

(VA) had been documented24. The use of Ocimum
gratissimum (OC) as an anti-diabetic agent has not been well
documented, however, it is popularly used for the treatment
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of diarrhea, headache, wart, worm and kidney function
6,7,27.In cross River State, Nigeria, Traditional practitioners
use both extracts in combination for the treatment of
diabetes. Literature abounds on the uses of VA, the leaves
have found relevance as an antihelmints, a laxative herb and

an anti-malarial as it is known as quinine substitute28.

Phillipson et al29 have also reported the anti-plasmodial
effects of some sesquiterpernes and steroidal constituents of

VA. Hypoglycemic effect of VA had been reported30 which
may be due to the presence of bioactive agents isolated from

the plant31. Nevertheless, some untoward effects of VA had
been reported which indicated the haemolytic effect of the

saponin fractions of the extract32. Ibrahim et al33 reported a
significant reduction in body weight of Wistar rats on
chronic feeding with leaves of VA. They also reported that
the nephritic, hepatic and testicular cells architecture were
normal. This is in support of our finding that VA does not
have a deleterious effect on the testes of diabetic rats, but
rather led to an improvement of its cytoarchitecture.
Regeneration of testicular tissue observed in our work after a
combined administration of VA and OG may suggest that
these plants have antioxidant properties that can mop up free
radicals produced by streptozotocin. This is in conformity

with work carried out by Igile et al34 where certain
phytochemicals of VA were isolated and their antioxidant
properties were demonstrated. Although little information is
available on the effect of OG on diabetes, from our study, it
was found that OG had a more positive and potent effect on
the testes of diabetic rats compared to VA. This may be due
to the high level of alkaloids and flavonoids found in OG.
Alkaloids are known as the starting material in the

manufacture of steroidal drugs35. Flavonoids are functional
as disease resistant; OG also contains tannins that inhibit

oxidation36. These components of OG put together may be
responsible for the result obtained. The alkaloids may have
triggered the production of testosterone, flavonoids may
have acted by resisting the effect of diabetes and tannins
may have inhibited oxidation by acting as an antioxidant.
These potent properties of OG may have likely influenced
the almost near to normal regenerative effects of testicular
tissue observed in the group given combination of VA and
OG. Since the effect of the combination is more promising
than in the single administration, we conclude that the use of
both VA and OG work in synergism to produce endowed
potentials which can be exploited in the development of anti-
diabetic drugs that can be used as supplements.
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