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ABSTRACT

Background: Indomethacin has analgesic and anƟpyreƟc
properƟes. It is a common treatment for pain and
rheumatoid diseases, but it has many side effects. We
speculate that the natural anƟoxidants of Moringa oleifera
could be a remedy for the long list of side effects. This
study aimed to determine the possible protecƟve effect of
Moringa oleifera leaf extract on the indomethacin-induced
degenerated testes and uterus in albino rat.

Methods: Forty-eight white albino rats were assigned
randomly into six groups consisƟng of eight rats. Group,
I was the Normal control. Group II was animals induced with
indomethacin but not treated. Group III was dosed with 500
mg/kg Moringa oleifera leaf extract while Groups IV-VI were
induced with indomethacin and treated with 100, 250, and
500 mg/kg Moringa oleifera leaf extract respecƟvely for 28
days. Animals were euthanized aŌer the treatment period.
The uterus and testes were excised and processed using
the paraffin wax method and stained with haematoxylin and
eosin.

Results: Animals exposed to indomethacin became
drowsy and lethargic with deep red teary eyes. The first
mortality was recorded among animals administered with
indomethacin without treatment. Histopathology of the
testes showed that indomethacin caused degeneraƟon of
the seminiferous tubules and diminished the spermatozoa.
The histology of the uterus was distorted, the endometrium
and myometrium layers of the uterus were disintegrated.
However, animals treated with Moringa oleifera showed
dose-related improvements in the histology of the testes and
uterus compared to the control group.

Conclusion: Moringa oleifera leaf extract improved the
histology of indomethacin-induced toxicity of the testes and

uterine in white albino rats.

KEYWORDS: Moringa oleifera, Indomethacin, Histopathol-
ogy, NSAID

INTRODUCTION

Indomethacin is one of the most used non-steroidal
anƟ-inflammatory drugs (NSAIDs) with marked analgesic,
anƟ-inflammatory, and anƟpyreƟc properƟes prescribed
worldwide. [1] In the United States, about 5–10% of people
use NSAIDs frequently. [2] Non-steroidal anƟ-inflammatory
drugs are used for their analgesic and anƟpyreƟc effects to
relieve pains and treat rheumatoid diseases [3], which bring
about the inhibiƟon of prostaglandins that is abundant in the
male reproducƟve tract. [4]

Prostaglandins regulate sperm metabolism and increase
the contracƟlity of the epididymal tubule. [5] One of themain
mechanisms by which NSAIDs work to reduce inflammaƟon
is by inhibiƟon of the cyclooxygenase pathway 2 (COX
2) enzyme which is responsible for the conversion of
arachidonic acid to prostaglandin. [6, 7]

Moringa oleifera Lam (Moringaceae) is a rich source of
proteins, flavonoids, and polyphenols. [8] The leaves are the
most used parts in tradiƟonal medicine for diabetes, hyper-
tension, and inferƟlity. [9] In Nigeria, it is a common pracƟce
to find the extract being sold in themarket as a raw drug due
to its acclaimed medicinal uses. [10] DecocƟons of Moringa
oleifera are used in folklore medicine as gastrointesƟnal
tract protecƟon against NSAIDS. [11] Unfortunately, no sin-
gle study is reported on the protecƟve effect of Moringa
oleifera on the toxiciƟes of the testes and uterus that was
indomethacin-induced. This study aimed to determine the
possible protecƟve effect of Moringa oleifera leaf extract on
the indomethacin-induced degenerated testes and uterus in
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albino rat.

MATERIALS AND METHOD

Plant PreparaƟon

The fresh plant was found in the University of Jos
Herbarium, Department of Plant Science with voucher
number UJH-17000281. Moringa oleifera was extracted
using the MaceraƟon method with liƩle modificaƟon by
Thomas Yakubu, Department of Pharmacognosy, University
of Jos. Three hundred grams of the plant powder were
weighed and soaked in disƟlled water. The mixture was
allowed to stand overnight and filtered using non-absorbent
coƩon wool on a Buchner flask. The filtrate was evaporated
to dryness using a water bath and a hot air oven at a
controlled temperature of 600C.

Animals groups:

Albino rats (RaƩus albums) were acquired from the
Animal House, Department of Pharmacology, University
of Jos, Nigeria. The rats were housed under standard
laboratory condiƟons in a controlled room with 12 hours
of light; 12 hours of the dark cycle at room temperature of
250C. Animals were fed with chow and water ad libitum.

EXPERIMENTAL DESIGN

A total of forty-eight animals were assigned into six groups
consisƟng of 8 rats each in the experimental and control
groups. The weights of animals were taken with the aid
of a weighing scale. Changes in the quanƟty of food and
water consumpƟon were measured by measuring the food
and water given to each group of animals before and aŌer
the treatment.

The grouping is as follows:

Group I was the negaƟve control, fed with Grower mash
and water only

Group II was treated with Indomethacin aŌer 48 hours
fasƟng period

Group III was treated with 500 mg of Moringa oleifera
extract.

Group IVwas treated with 100 mg/kg Moringa oleifera
aŌer Indomethacin exposure

Group Vwas treated with 250 mg/kg Moringa oleifera
aŌer Indomethacin exposure

Group VI was treated with 500 mg/kg Moringa oleifera
aŌer Indomethacin exposure

The treatment lasted for 28 days.

Histopathological Study

The selected organs, the uterus, and tesƟs were excised
aŌer the animals were anestheƟzed and they were fixed
in 10% buffered formalin for 24 hr. The organs were
dehydrated in three changes of ethanol. Three changes of

xylene and molten paraffin wax. Thin secƟons were cut and
stained with hematoxylin and eosin (H&E) as described by
Gamde et al. [12]

StaƟsƟcal analysis

StaƟsƟcal datawere analysed using SPSSWindows version
20.0 soŌware and one-way analysis of variance (ANOVA)
was carried out for the comparison among experimental
groups. P value≤ 0.05 was staƟsƟcally significant.

RESULT

AŌer fasƟng for 48hrs, the animals became cannibalisƟc,
feeding on some of the weaker animals in some groups.
The aggressive behaviour escalated aŌer the indomethacin
administraƟon. AŌer 24 hrs of indomethacin administraƟon,
the animalswereweak and sluggish, and seemingly suffering
from emesis. The iniƟal treatment with Moringa oleifera
caused watery stool formaƟon, but diarrhoea ceased as
treatment conƟnued.

Table 1 Indicates the general observaƟons of the animals
during and aŌer the oral administraƟon of indomethacin and
the extract.

Figure 1: Mortality rate during the e xperiment.

Figure 1 shows that the first mortality was recorded in the
animals administeredwith indomethacin onlywhile the least
was recorded in indomethacin-induced animals treated with
500 mg/kg Moringa oleifera.

Figure 2: Weight changes among different groups.
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TREAT-
MENTS

PHYSICAL AND BEHAVIORAL OBSERVATIONS

Dis-
Ɵlled
water

Smooth fur appearance, rats were acƟve with
normal bright red eye colour and formed stool

IMC:

Before
Admin-
istra-
Ɵon

On fasƟng, animals became weak and sluggish
with spiky fur and semi-formed stool

AŌer
Admin-
istra-
Ɵon

The animals were sluggish with black watery
stool and deep red teary eyes

500mg of MO only

Before
Admin-
istra-
Ɵon

The animals were acƟve, with smooth bright
red eyes and normal, black-formed stool

AŌer
Admin-
istra-
Ɵon

Animals were hyperacƟve immediately aŌer
administraƟon with watery stool producƟon
that became formed on conƟnuous treatment
with MO

IMC + 100mg of MO

Before
Admin-
istra-
Ɵon

The animals were weak from IMC treatment
with spiky fur, deep teary red eyes, and
watery stool.

AŌer
Admin-
istra-
Ɵon

The animals conƟnued weakness.
with increased watery stool producƟon
immediately aŌer MO administraƟon

IMC +250mg 0f MO

Before
Admin-
istra-
Ɵon

The animals had smoother fur than MO with
increased brightness in eye colour.

AŌer
Admin-
istra-
Ɵon

The animals were more acƟve and with
semi-formed stool producƟon

IMC +500mg of MO

Before
Admin-
istra-
Ɵon

The animals had smoother fur than MO with
increased brightness in eye colour.

AŌer
Admin-
istra-
Ɵon

Didn’t survive aŌer the IMC administraƟon

Table 1: General observaƟons of the animals

Figure 2 shows that the indomethacin-induced animals
treated with 500 mg/kg of Moringa oleifera and the 500
mg/kg of Moringa oleifera had the highest relaƟve weight
gain in the first and second experimental weeks. However,
the third and fourth weeks documented that the animals
exposed to 500 mg/kg Moringa oleifera extract and the
normal negaƟve control had the highest relaƟveweight gain.

Figure 3: Mean Water ConsumpƟon (ml)

Figure 3 showed that the indomethacin-induced animals
treated with 500 mg/kg Moringa oleifera had the highest
water intake compared to the normal control.

The collapsed seminiferous tubules (black arrow) are
separated by disintegrated connecƟve Ɵssue. However,
there are some spermaƟds (blue arrow) in the extract-
treated groups.

Figure 4 shows a normal histological secƟon of the test
is exhibiƟng seminiferous tubules separated by connecƟve
Ɵssue embedded in the intersƟƟal cells. The seminifer-
ous tubules are seen to contain spermatogonia (red arrow).
There are also spermaƟds (blue arrow) in the lumen of
the tubules. Animal treated with IMC: TesƟs contains col-
lapsed seminiferous tubules (black arrow) separated by dis-
integrated connecƟve Ɵssue. The histological organizaƟon
of the seminiferous tubules is distorted by indomethacin and
there are some spermatogonia, primary spermatocytes, and
spermaƟds. Animals treated with 500 mg/kg MO showed
several seminiferous tubules separated by connecƟve Ɵs-
sue and individual tubules showed layers of spermatogonia,
spermatocytes, and spermaƟds. Animals treated with 100
mg/kg MO: The seminiferous tubules showed a thin layer
of spermatogonia and seemingly disintegraƟng spermato-
cytes and spermaƟds. Animals treated with 250 mg/kg MO
show evident separaƟon of the spermatogonia, spermato-
cytes, and spermaƟds. Animals treated with 500 mg/kg MO
show loss of architecture in the seminiferous tubules. There
is a mix of the various developmental stages of the sperm
cells (H&E. X400).

Figure 5 shows normal histological secƟon of the uterine
lumen with its epithelium (blue arrow). Beneath this layer
there are several uterine glands and a small porƟon of the
myometrium adjacent to the endometrium. Animals treated
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Figure 4: The indomethacin-induced tesƟs with degenerated seminiferous tubules. The collapsed seminiferous tubules
(black arrow) are separated by disintegrated connecƟve Ɵssue. However, there are some spermaƟds (blue arrow) in the
extract-treated groups.

Figure 5: Massive InfiltraƟon of olymorphonuclear leukocytes (green arrow), parƟcularly in the IMC-induced endometrium
(blue arrow), and the muscular layer (black arrow) in the myometrium showed a disintegraƟng separaƟon. However,
extract treated group showed evident regeneraƟon of the endometrium and myometrium in a dose-related manner.

with IMC shows the endometrium surrounded by the
myometrium (black arrow). There was a massive infiltraƟon
of polymorphonuclear leukocytes (green arrow), parƟcularly
in the endometrium. The muscle layers in the myometrium
show a disintegraƟng separaƟon. Animals treated with 5000
mg/kg MO shows the uterine lumen with its epithelium.
Beneath this layer are several uterine glands and a small por-
Ɵon of the myometrium adjacent to the endometrium. Ani-
mals treated with 100 mg/kg MO shows evident degenera-
Ɵon of the endometrium and myometrium. Animals treated
with 250 mg/kg MO shows evident degeneraƟon of the
endometrium and myometrium. Animals treated with 500
mg/kgMO shows evident degeneraƟon of the endometrium
and myometrium (H&E. 400×).

DISCUSSION

Our result showed indomethacin-induced parƟal to
severe damage to the testes and uterine Ɵssues in albino

rats. The indomethacin-induced animals presented a spiky
fur appearance accompanied by semi-formed stool which
progressed to diarrhea, and some died. The animals became
lethargic and drowsy with red teary eyes. Animals exposed
to Moringa oleifera extract indicated a purgaƟve effect
of the extract without any transcribed weakness. The
watery stool was seized with conƟnued oral administra-
Ɵon of MO extracts. This effect may be due to the restraint
in prostaglandin synthesis and the relaxaƟon of intesƟnal
moƟlity. [13]

Being an experimental study, in our analysis, there was
no significant distorƟon in the gross anatomy of the testes
across the extract-treated groups. However, the administra-
Ɵon of MO extract increased the relaƟve tesƟcular weights
as the experiment progressed. It is already established that
indomethacin-induced oxidaƟve stress which may be capa-
ble of disrupƟng the steroidogenic capacity of Leydig cells
as well as the capacity of the germinal epithelium to dif-
ferenƟate normal spermatozoa. A wide variety of different
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xenobioƟcs have also been shown to induce oxidaƟve stress
in the testes in concert with the suppression of anƟoxidant
spermaƟds. [14] Previous studies have also reported a total
loss of the seminiferous tubules from the connecƟve Ɵs-
sues and marked destrucƟon of spermatogonia, spermato-
cytes, and spermaƟds. [14, 15] However, oral administraƟon of
the extract worked similarly to convenƟonal drugs. [16, 17] In
agreementwith previous studies,Moringa oleifera promotes
a variety of anƟoxidant enzymes and tesƟcular biomarkers
that improve reproducƟve potenƟal. [18, 19] The protecƟve
effect of Moringa oleifera on degeneraƟve changes induced
by indomethacin in the tesƟcular germ cellsmight have been
from inhibiƟon of the lipid peroxidaƟon and DNA damage
caused by reacƟve oxygen radicals. [20–23]

In the present study, indomethacin-induced animals
showed massive infiltraƟon of polymorphonuclear leuko-
cytes, parƟcularly in the endometrium. The smooth mus-
cles in the myometrium showed disintegraƟng separaƟons.
The endometrium villi projecƟons were also reduced. Our
findings agreed with the previous study that reported
cells exposed to high concentraƟons of indomethacin were
severely damaged, proved by marked cellular necrosis,
nuclear pleomorphism, marginaƟon of chromaƟn, swollen
mitochondria, and reducƟons in the number of microvilli,
smooth endoplasmic reƟculum proliferaƟon, and cytoplas-
mic vacuolaƟon. [24] These pathological changes may cause
the death of the animals we recorded before the histologi-
cal sampling. The extract did not produce any visible dele-
terious effect on the rat’s uterus. Besides, the extract has
shown aborƟfacient properƟes as reported by Shinku et. al.
, D Nath et. al, Sethi N et. al. [25–27] The Moringa oleifera leaf
extract we used in the present study could be responsible for
the cytoprotecƟve effect on the endometrium.

CONCLUSION

Our result showed that Moringa oleifera leaf extract
ameliorates indomethacin-induced tesƟcular and uterine
toxiciƟes. Hence, further studies are to ascertain the acƟve
agents.
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