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ABSTRACT

The use of medicinal plants in the treatment of various diseases dates back into centuries.
Hemorrhoids are swollen veins in the lower rectum or anus, ranging from being acute to a
complicated state; and affecting several millions of people worldwide. This study evaluates the
histopathological and anti-hemorrhoid effect of the leaf extract of Ocimum gratissimum in croton oil-
induced hemorrhoid in wistar rats. Hemorrhoids was induced to the experimental animals using
croton oil, following standard methods. Thirty five (35) wistar rats were randomly grouped into five
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classes (A, B, C, D and E) of seven rats each. Groups A, B and C served as normal control (un-
induced, untreated), negative control (induced, untreated) and standard control (induced, treated
with standard drug; Daflon) respectively while groups D and E served as treatment groups and
were administered 100 and 400 mg/kg dose of ethanol leaf extract of Ocimum gratissimum
respectively. All the rats (except the group A) animals were induced with croton oil and were
thereafter treated for fourteen days (two weeks). The body weight of the animals were monitored
throughout the experimental period and percentage rectal water content, anorectal coefficient as
well as histopathological assay were carried out at the end of the fourteen days, using standard
methods. Results showed a significant decrease (p>0.05) in body weight of the untreated group
while there was a marked increase in the body weight of the animals in the extract treated groups
from day 1 to the 14" day. The result of the percentage rectal water content as well as anorectal
coefficient of the untreated group showed a significant increase (p<0.05) (76%) when compared to
the extract treated groups (67%), while the histopathological studies showed a reversal of the
inflammatory and necrotic conditions of the induced anorectal portion for the extract treated
animals. From the result of this study, it could be concluded that the leaf extract of Ocimum
gratissimum could help to mitigate anorectal disorders and contribute significantly to improved

health.

Keywords: Ocimum gratissimum; hemorrhoid; inflammation; health.

1. INTRODUCTION

Hemorrhoid is one of the most common
inflammatory disease which can be characterized
by alteration in vasculature of the anal canal
including blood vessels, supporting tissues,
muscles and elastic fibers. According to the
report of National Centre for Health Statistics, the
prevalence of hemorrhoid is 3.82% in United
States (Faujdar S et al, 2019) and 0.36% in India
that frequently appears in the age of 45 to 65
years (Sowndhararajan K et al, 2015). Free
radical generation is the primary reason for
initiation of many physiological and pathological
disorders like hemorrhoids. Involvement of free
radicals in the precipitation of hemorrhoids is well
documented in the literature (Ojo O et al, 2013,
Scaldaferri F et al, 2018, Jorge BC et al, 2022). It
is well known fact that excess concentration of
free radicals is a consequence of improper
balance between reactive oxygen species and
their metabolites. Antioxidants neutralize free
radicals and thus play major role in the
eradication of these free radicals and hence are
involved in the management of diseases
(Onwubuya El and Oladejo AA, 2022), including
hemorrhoids. Unavoidable and serious adverse
effects associated with commercial or synthetic
antioxidants are becoming a major concern for
the researchers to develop natural antioxidants.
Herbal extracts rich in phytoantioxidants like
polyphenols, flavonoids, tannins and other
related compounds are known to possess
positive health effects and eventually reduces the
incidence of diseases (Kalu OA et al, 2024).
Therefore much attention has been focused on

the use of natural antioxidants that can provide
more significant health benefits with minimal
toxicities (Oladejo AA et al, 2024).

Ocimum gratissimum (O. gratissimum) is a
herbaceous plant that belongs to the Lamiaceae
family and is sometimes referred to as smell leaf,
African basil, camphor basil, basil leaf, or ram
tulsi (Kalita M et al, 2023). This particular species
of tropical plant is popularly known as "scent
leaf,” a term that Nigerians find particularly
endearing. It is known as Nchanwu in Igbo,
Daidoya in Hausa, and Efirin in Yoruba in native
Nigeria (Zaku SG et al, 2015, Imosemi 10, 2020,
Moneme EC et al,). It is a small to average-sized
plant with leaves that is comparable to cloves-
like flavor and aroma, making it a significant herb
in various cuisines (Puneet S and Monika S,
2022). In West Africa, the plant is commonly
grown for both culinary and medicinal reasons
(Kalita M et al, 2023), usually in gardens around
community huts. O. gratissimum is used as a
culinary ingredient in salads, soups, pastas,
vinegars, and jellies in many parts of the world.
Nutritionally, the plants have been documented
to be rich in microelements sufficient for
improved health and vitality (Moneme EC et al,).

Additionally, the plant has been documented to
contain a number of phytochemicals such as
flavonoids and polyphenols (lrondi EA et al,
2016, Melo RS et al, 2019) which has been
reported to be responsible for its many
pharmacological activities such as
hypoglycaemic activities (Shittu ST et al 2019),
anti-inflammatory activities (Ajayi AM et al,
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2017), anti-anaemic, hepatoprotective (Akara EU
et al, 2021), anti-hypertensive (Shaw M et al,
2017), antibacterial (Melo RS et al, 2019),
antifungal (Mohr FB et al, 2017) as well as
exhibits many other pharmacological activities.
Although there have been several reports on its
other pharmacological activities, its
histopathological effects, especially in
hemorrhoids disease remain to be explored.
Hence, this study was designed to evaluate the
histopathological effect of the leaf extract of
Ocimum gratissimum in Croton oil-Induced
Hemorrhoid.

2. MATERIALS AND METHODS

2.1 Sample Collection and Preparation of
Extract

Fresh leaves of Ocimum gratissimum were
purchased from the daily market, Mgbakwu in
Awka North Local Government Area of Anambra
State, Nigeria and were authenticated by a
Taxonomist, Mr Iroka Finan of the Department of
Botany, Nnamdi Azikiwe University, Awka, and a
voucher specimen was deposited with Herbarium
no NAUH 35B. The leaves were then detached
from the stalk, rinsed with distilled water and
were oven-dried at 40 °C and weighed (300 g).
The weighed powdered sample (300 g) was then
used for the extraction with a solvent
combination of ethanol and water (7:3) (2500 ml)
for 48 hr via maceration in an unheated medium.
The mixture was decanted and filtered using
sterile Whatman paper No. 1. The filtrate was
there after evaporated to dryness with the aid of
a rotary evaporator set at 50 °C to obtain crude
ethanol extract which was carefully preserved for
further analysis.

2.2 Animal Studies

2.2.1 Procurement of study animals

Wistar albino rats (35) weighing approximately
150 g were purchased from Chris Farm Ltd
Mgbakwu. The rats were kept in standard cages
with saw dust as bedding, and at standard room
temperature as well as standard housing
conditions of 12:12 light: dark cycles and fed with
standard rat pellets and water ad libitum. The
animals were allowed to acclimatizefor seven
days.

2.2.2 Dose preparation and treatment

The hydro-ethanolic leaf extract of Ocimum
gratissimum was prepared with distilled water in
two doses (100 and 400) mg / kg, Daflon (1 g/kg)

was used as a reference drug and distilled water
was used as a vehicle for the untreated group.
The animals were administered the extract and
drug orally for fourteen consecutive days with
water per os and feed ad libitum (Liu H et al,
2012).

2.2.3 Experimental design

The animals were randomly grouped into five,
with seven animals in each group, and the
treatment was as follows: Groups A served as
normal control and was administered distilled
water, group B served as negative control and
was induced with hemorrhoid without any
treatment, group C served as the standard
control and was induced and treated with
standard drug (Daflon), groups D and E served
as the treatment groups and was administered
100 and 400 mg/kg ethanol extract of O.
gratissimum.

2.2.4 Induction of hemorrhoid

By administering a croton oil formulation,
hemorrhoids were caused in all subjects except
group A (Normal Control). A cotton swab (4mm
in diameter) was placed into the anus and left
there for 10seconds after being soaked in Croton
oil preparation (0.16 ml). Within 7-8 hours of the
introduction of croton oil, a linear progression of
oedema was seen. Body weight was checked
weekly while treatment was given daily for 14
days (Liu H et al, 2012).

2.2.5 Monitoring and weight evaluations

The rats were physically monitored and body
weights were measured weekly. Data was
collected throughout the duration of the
experiment and recorded.

2.2.6 Treatment and anorectal evaluation

After 24 hours of induction, two rats were taken
from group A and used for pilot studies; while two
rats each were taken from groups B to D and
used for microscopy, histology and wet weight
determination respectively as baseline studies
Treatment was then given to all the groups daily
for 14 days. The standard drug used for group C
was Daflon at the dose of 1g (3x per day) for 4
days, then 1g (2x per day) subsequently while
100 mg/kg of extract was used to treat group D
and 400 mg/kg of extract was used for group E.
The control group A was given distilled water
only. On day 14, all animals were euthanized
under anesthesia. The anorectal portions were
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subsequently cut and evaluated (Liu H et al,
2012).
and

2.2.7 Determination of wet

anorectal coefficient

weight

Twenty millimeter of the anorectal portion of the
first set was cut and the wet weight recorded
before drying. After drying, the dry weight was
also recorded. The values were used to calculate
the % rectal water content by the method of Liu
et al. (2012).

The % rectal water content was calculated using
the formula,

% rectal water content =

Wet weight — Dry weight 100

X
Wet weight 1

The Anorectal Co-efficient (ARC) was calculated
using the formular,

Water Content (ml)
Body weight (g)

2.3 Histologic and Microscopic Analysis

Twenty millimeter of the anorectal portion of the
second set of rats was cut and fixed in 10%

the method of
(2019)

histological evaluation by
Carleton (1967) and Ajibade et al.,
respectively.

Histological observation was performed for
inflammation, congestion, hemorrhage,
vasodilation and necrosis.

and the section's
and morphological

Microscopy was done,
permanent micrographs
observations were recorded.

2.4 Data Analysis

The values obtained and the significance
between the treated and control group was
analyzed by one-way ANOVA using the SPSS
version 17 and P < 0.05 was considered to be
statistically significant.

3. RESULTS

The result showing the effect of O. gratissimum
leaf extract in Croton oil-Induced Hemorrhoid on
body weight of Wistar rats is presented in Fig. 1.
Result showed an increase in the weight of
extract treated groups (D and E) after 14 days
while there was a significant decrease in the
weight of the untreated animals (group B) after
14 days. From the bar chart, a total of about
1.9% weight loss was calculated for the group B
animals after the period of the experiment while

formal saline and used for microscopic and 18%  weight gain was  observed in
180
160 & I T
140 " T
)
z 120
®
= 100
3
g 80
o
g 60
<
40
20
0 N | Standard ~ 100mg/k; 400mg/k
orma Untreated andar mg/kg mg/kg
control drug extract extract
M Initial weight 138.2 135.2 135.7142857 140.4285714 141.2857143
W Weight after 7 days 149.8 137.6 147.4 150.6 152
[ Weight after 14 days 163.4 1325 142.4 157.75 160
Groups

Fig. 1. Effect of Oral Administration of the leaf extract of Ocimum gratissimum in Croton oil-
Induced Hemorrhoid on body weight of Wistar Rat
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the normal control (group A). However, extract
treated groups (D and E) had 12.3% and 13.2%
weight increase respectively.

The result showing the effect of O. gratissimum
leaf extract in Croton oil-Induced Hemorrhoid of
percentagerectal water content in Wistar rat is
presented in Fig. 2.

Result showed a significant increase in the
percentagerectal water content of group B (76.00
+ 1.00) (untreated) animals compared to the
extract treated groups D and E (67.00 + 2.34)
while the standard control group (group C) has
percentagerectal water content of (67.75 =
1.14).

The result showing the effect of O. gratissimum
leaf extract in Croton oil-Induced Hemorrhoid on
anorectal coefficient in Wistar rat is presented in
Fig. 3. Result showed a significant increase in
the anorectal coefficient of group B (0.0056)
(untreated) animals compared to the extract
treated groups D and E (0.00415) and (0.00416)
respectively  while  the normal  control
group (group A) has anorectal coefficient of
0.003825.

4. DISCUSSION

From time immemorial, medicinal plants have
contributed significantly to the prevention and
treatment of diseases including hemorrhoids.

Plants are known to contain bioactive

90
=
S 80
=
o 70
o
o 60
©
2 50
©
g 40
g 30
8
S 20
e
g 10

0 N I

orma Untreated
control

M Series1 61.75 76

Standard drug

compounds which help them to perform these
functions (Onwubuya EI et al, 2023). Assessing
the impacts of plants’ administration on
hemorrhoid disorder remains crucial in evaluating
their therapeutic index against inflammatory
diseases including hemorrhoid. Thus, the
possible ameliorative effects of leaf extract of
Ocimum gratissimumon hemorrhoid were carried
out.

Overall, the results of this finding showed that
extract of Ocimum gratissimumcould help to
ameliorate inflammatory disorders especially
hemorrhoids. Fig. 1 showed the effect of O.
gratissimum leaf extract in croton oil-induced
hemorrhoid on body weight of wistar rats. From
the result of the study, there was significant
increase in the body weight of the experimental
animals in the extract treated groups from day 1
to day 14 of the experiment while a decline in
body weight was observed for the untreated
control (group B). This is consistent with the
findings of Anyanwu and Ogbadu, (2024). It is
worthy of note that hemorrhoids are a very
common anorectal condition that has been
defined as the symptomatic enlargement and
distal displacement of the normal anal cushions
and characterized with abnormal dilatation and
distortion of the vascular channel, together with
destructive changes in the supporting connective
tissue within the anal cushion (Lohsiriwat V,
2017) and consequently leading to loss of water
in a biological system.

100mg/kg 400mgg/kg
extract extract

67.75 67 67

Groups

Fig. 2. Effect of oral administration of the leaf extract of Ocimum gratissimum in croton oil-
induced hemorrhoid on percentage rectal water content of wistar rat
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0.007

0.006

0.005

0.004

0.003

0.002

Anorectal coefficient

0.001

Normal
control

0.003825

Untreated

M Seriesl 0.0056

Standard 100mg/kg 400mgg/kg

drug extract extract
0.00485 0.004166667 0.00415
Groups

Fig. 3. Effect of Oral Administration of the leaf extract of Ocimum gratissimum in Croton oil-
Induced Hemorrhoid on anorectal coefficient in Wistar rat

Furthermore, the result of this study is also in
agreement with previous finding which indicated
that inflammation demands the convergence of
more cells at the site of activity by way of
secreting inflammatory cytokines and
chemokines which can cause the animals to lose
weight due to high energy expended in the
process (Huang CM and Lee TT, 2018).
Earlier reports have indicated that
phytochemicals help to reduce cytokine gene
expression of IL-1B3, IL-6 and TNF-a which are
pro-inflammatory cytokines and increase IL-10
which is anti-inflammatory cytokine in LPS-
activated cells (Lee M et al, 2018). The anti-
inflammatory response of the extract could be
vital in averting the weight loss among the
treated animals (Group D and E) and possibly
enhanced its anti-hemorrhoid capacity. The
response of the extract is supported by Sorhue et
al. (2021) who reported that Ocimum
gratissimum increased IL-10 expression while
simultaneously decreasing IL-1B expression in
experimental animals.

As depicted in Figs. 2 and 3, there was
significant increase in the percentage rectal
water content and anorectal coefficient of
untreated group (group B) compared to the
extract treated groups respectively. Percentage
rectal water content refers to the amount of water
present in the stool within the rectum, expressed
as a percentage of the total stool weight. Since
hemorrhoids occur when veins in the rectum or
anus become swollen, percentage rectal water

content therefore plays a significant role in
hemorrhoid  development and prevention.
Induction  of  hemorrhoid  through  the
administration of croton oil in the experimental
animals caused a significant increase in the
rectal water content of the animals above the
reference range of 60-70%. However, following
the administration of the plant extract over the
treatment period, the percentage rectal water
content was able to be brought to normal (67%).
This is an important observation as this could
serve as a potential anti-hemorrhoid agent for
clinical practice. This result is consistent with the
reports of Anusmitha et al., (2022).

Similarly, anorectal coefficent of the untreated
group was observed to be significantly high
compared to the extract-treated groups.
Anorectal coefficient is said to be the ratio of the
anal canal length to the rectal length, typically
measured during anorectal manometry and it
helps to diagnose and assess anorectal
disorders, including hemorrhoids. Since a high
coefficient (>0.8) has been implicated in the
pathogenesis of hemorrhoids, the ability of the
plant extract to significantly reduce this
coefficient in the treament group is suggestive of
its potency to mitigate anorectal disorders. Huiyi,
(2013) made similar assertion.

The morphological Observations and the
histopathology assessments (Fig. 4) displayed
reversal of the inflammatory and necrotic
conditions of the induced anorectal portion for
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the Group E animals that were treated with 400
mg/kg dose of extract since the photomicrograph
showed that the cytoarchitecture of their induced
anorectal tissue was restored and normalised.
This is a possible indication of the hemorrhoid

Group A

Group C

| S

healing effect of the extract and is supported by
Lohsiriwat (2012), Faujdar et al. (2019) and
Margetis (2019) who identified inflammatory
and necrotic conditions of the anorectal
tissue as characteristic pathologic presentations

Group B

&
Group D

Y|
Group E

Fig. 4. Effect of oral administration of the leaf extract of Ocimum gratissimum in croton oil-
induced hemorrhoid on microscopy and histological analysis in Wistar rat
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of hemorrhoid. Also, Faujdar et al. (2019) noted
that the degree of restoration or normalisation of
the anorectal cytoarchitecture after treatment is
indicative of the degree of hemorrhoid healing.

5. CONCLUSION

From the observations in this study, it can be
concluded that the ethanol leaf extract of
Ocimum  gratissimum  showed  significant
medicinal properties via the reparation of
anorectal tissue and therefore could help to
mitigate anorectal disorders especially
hemorrhoids and serve as potential agent for
inflammatory disorders.
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