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ABSTRACT

Introduction: Alchornea laxiflora is a shrub which is widely distributed through
Africa. It is one of the African medicinal plants used in treatment of some illments.
The leave methanol extract and fractions of the plant were evaluated for antidiarrhea
activity as part of effect to authenticate its oral claims scientifically. Method:
Pulverized leaves (400 g) were cold macerated in methanol (1 liter) to obtain the crude
extract. The extract was fractionated using liquid-liquid partitioning to obtain n-
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Nchelawube hexane, ethyl acetate and n-butanol fractions. The crude extract and its fractions were
Department of screened for phytochemical constituents using standard procedures. Acute toxicity
Pharmacognosy and (LDsy) of the crude extract was determined using Lorke’s method.Standard procedures

were used to determine the antidiarrhea activity. Adult albino wister mice was used for
the study. The mice were starved for 18h having access to drinking water only. The test
groups were treated with 50, 100 and 250 mg/kg of the crude extract and fractions
while the negeitive controls and positive controls were given distilled water (10 mi/kg)
and loperamide (2 mg/kg.) respectively. Thirty minutes after the treatment, diarrhea
was induced by oral administration of 0.5 ml castor oil. The time of onset of diarrhea,
number and weight of wet stool were noted. Gastrointestinal motility and
enteropooling studies were also determined using standard procedures. Results:
Phytochemical screening revealed the presence of alkaloids, flavonoids, terpenoids
and cardiac glycosides. The LDs, was calculated to be > 5000 mg/kg. The crude extract
and n-hexane fraction (100 and 250 mg/kg.) significantly (p<0.05) prolonged the onset
of diarrhea in mice delaying the onset of time of diarrhea. also indicated significant (P
< .05) antimotility activity in comparison with the control. Conclusion: Results
obtained from this study proved that crude methanol extract and fractions of Alchornea
laxiflora possess antidiarrhea activity.
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INTRODUCTION
Diarrhea can be defined as an alteration in the normal

these deaths are reported in developing countries
including Nigeria. In Nigeria, diarrheal infection remains

bowel movement, characterized by a situation in which
an adult daily stools exceeds 300 g and contains 60 — 95
% water. Diarrhea can cause severe dehydration that can
lead to death. Diarrhoea remains the second leading
cause of mortality among children under five years of
age next to respiratory infections and kills more young
children than AIDS, malaria, and measles combined.™?
These diseases predominantly affect developing
countries and of all child deaths from diarrhoea, 78%
occur in the African and South-East Asian regions. The
WHO estimation revealed that diarrhea causes 4 5
million deaths annually throughout the world. 80% of
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the number one killer disease among children under 5
years, while 7 to12 month old babies remains the most
susceptible.! Even if sufficient drugs are available for
treating diarrhea, the majority of the existing drugs suffer
from adverse effects like the induction of bronchospasm,
vomiting, intestinal obstruction, constipation, and
dependency. Because of this, there is a necessity of
strengthening research into medicinal plants to
investigate alternative drugs from natural products.™
There are many medicinal plants that possess
antidiarrheal activity with lesser side effects than the
conventional drugs. According to World Health
Organization, medicinal plants would be the best source
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to obtain a variety of drugs. Therefore such plants should
be investigated to better understand its safety and
efficacy.”! Tannins, alkaloids, flavonoids and terpenoids
are the major constituents that are primarily responsible
for antidiarrheal activity of these medicinal plants.®!
However, the safety and therapeutic potentials of some
of these medicinal plants have not been validated yet.
Among them, Alchornea laxiflora is one of the popular
medicinal plants being used in the traditional medicine
for treatment of diarrhea. A. laxiflora possesses
numerous therapeutic benefits and has been used in the
treatment of wvarious disease conditions such as
HIV/AIDS, malaria, diabetes, sickle-cell anemia, mental
disorders and microbial infections.”! Despite its
traditional claims, the efficacy of the leaves of A.
laxiflora against diarrhea is not yet scientifically
validated. Therefore, this study was aimed to evaluate its
antidiarrheal activity against castor oil-induced diarrhea
in mice.

MATERIALS AND METHODS

Drugs and chemicals

Drugs used in the study include; Castor Qil (Bell Sons &
Co., England), Loperamide (Janssen, Germany),
activated charcoal (Acuro Organics Ltd, New Delhi,
India), other chemicals and reagents used for the study
were of analytical grade and procured from approved
organizations.

Experimental animals

Adult Swiss albino mice (20-30 g) was also used for the
study and was obtained from the Animal House of the
Department of Pharmacology and Toxicology, Faculty of
Pharmaceutical Science, Nnamdi Azikiwe University.
The animals were fed with palletized feed (UAC feed,
Nigeria) and had access to water ad libitum. Housing of
the animals was done in standard cages in the Animal
House of the Department of Pharmacology and
Toxicology. They were allowed free access to food and
water. All animal experiments were conducted in
compliance with NIH guide for care and use of
laboratory animals (Pub. No. 85 — 23 Revised 2011)

Plant collection and identification

Plant material: A. laxiflora leaves was collected from
Agulu in Anaocha local Government area Anambra state
Nigeria in November 2019. It was authenticated by a
trained taxonomist, Mr Felix Nwafor of Department of
Pharmacognosy and Environmental Medicine, University
of Nigeria Nsukka, Enugu State, Nigeria. Voucher
specimens (No. PCG 474/A/063) were deposited at the
herbarium of the Department of Pharmacognosy and
Traditional Medicine, Nnamdi Azikiwe University Awka
for future reference.

Method of Extraction

Five hundred grams (1000 g) of the pulverized A.
laxiflora leaves was macerated in two litres of methanol
over a period of 48 hours. The mixture was sieved using
porcelain cloth. It was further filtered with no .l
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Whattman filter paper. The filtrate was concentrated
using rotary evaporator. It was further dried in a water
bath at a temperature of 40° C to obtain the ethanol
extract. The extract was then stored in a refrigerator at
4°C until further use.

Fractionation (Liquid-liquid chromatography)

The methanol extract (100 g) was subjected to liquid-
liquid containing water (200 mL in 100 g of extract)
were subjected to liquid-liquid partition successively
with 1000 ml n-hexane, 1000 ml ethyl acetate and 500
ml n-butanol in increasing order of polarity. The
fractions were filtered with Whatman no 1 filter paper
and concentrated in vacuo using rotary evaporator at 40
°C to obtain the n-hexane fraction (HF), ethylacetate
fraction (EF) and butanol fraction (BF). The fractions
were stored in refrigerator between 0-4°C until futher
use.

Phytochemical analysis

The phytochemical screening was carried out on the
crude extract and fractions of A. laxiflora leaves
according to standard methods to identify the classes of
bioactive compounds present %,

Acute toxicity studies
Acute toxicity analysis of the extracts was performed
using Lorke’s method ™. This method has two phases
(Phase 1 and Phase 2).

Phase 1: Nine adult albino mice were weighed, marked
and randomized into three groups of three mice each.
Each group of animals were administered different doses
(10, 100 and 1000 mg/kg) of the extracts. The mice were
observed for 24 hours for signs of toxicity as well as
mortality.

Phase 2: Four mice were weighed, marked and
randomized into four groups of one mouse each. Dose
selection was based on result obtained in Phase 1.
Observation for 24 hours for obvious signs of toxicity
and death was recorded accordingly. The LDs, was
calculated using the formula:

LDsq = /(Do X Dygo)

Dg = Highest dose that gave no mortality,
D1g0 = Lowest dose that produced mortality.

Anti-Diarrhea Activity

Anti-diarrhea activity of A. laxiflora was carried out
using animal model ™. A total of 55 mice were used.
They were grouped into eleven groups of five mice per
group. The animals were fast for 18hour having access to
drinking water only. They were treated as follows:

Group 1 (negative control) received 10ml/kg distilled
water P.O

Group 2 (positive control) received 2mg/kg loperamide
P.O

Group 3 received 50mg/kg crude extract P.O

Group 4 received 100mg/kg crude extract P.O
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Group 5 received 250mg/kg crude extract P.O
Group 6 received 100mg/kg n-hexane fraction P.O
Group 7 received 250mg/kg n-hexane fraction P.O
Group 8received 100mg/kg ethylacetate fration P.O
Group 9received 250mg/kg ethylacetate fration P.O
Group 10 received 100mg/kg butanol fraction P.O
Group 11 received 2500mg/kg butanol fraction P.O

Thirty (30) minute post treatment diarrhea was induced
by single oral administration of 0.5 ml of castor oil. The
animals were observed for onset of diarrhea and the time
noted. The number and weight of wet stool was noted 1,
2, 3 and 4 hours post diarrhea induction. The groups and
reference group was compared with the control group for
significant difference.

Gastro-Intestinal Motility Study

Gastro-intestinal study was done as was described by
Aye-Than et al'*? using charcoal meal. Fifty-five (55)
adult albino mice of both sex was used, and they were
grouped into eleven (11) groups of five mice each. The
animals were fasted for 24hrs prior to the experimental
day, having excess to drinking water only. The animals
were treated and immediately given 0.5ml of 10%
deactivated charcoal in mucilage of tragacanth as
follows:

Group 1 received 10ml/kg distilled water + 0.5ml
charcoal meal P.O

Group 2 received 10mg/kg atropine 1.P + 0.5ml charcoal
meal P.O

Group 3 received 50mg/kg crude extract + 0.5ml
charcoal meal P.O

Group 4 received 100mg/kg crude extract + 0.5ml
charcoal meal P.O

Group 5received 250mg/kg crude extract + 0.5ml
charcoal meal P.O

Group 6 received 100mg/kg n-hex fraction + O.5ml
charcoal meal P.O

Group 7 received 250mg/kg n-hex fraction + O.5ml
charcoal meal P.O

Group 8 received 250mg/kg ethylacetate fraction + 0.5
charcoal meal P.O

Group 9 received 250mg/kg ethylacetate fraction + 0.5
charcoal meal P.O

Group 10 received 250mg/kg butanol fraction + O.5ml
charcoal meal P.O

International Journal of Modern Pharmaceutical Research

Enteropooling Study

The enteropooling effect of Alchornea laxiflora was
studied using mice model.? A total forty mice was
used. They were grouped into eight groups of five mice
per group. The animals were fasted for 24hrs prior the
experimental day.

Group 1 received 10mg/kg distilled water P.O

Group 2 received 2mg/kg Loperamide P.O

Group 3 received 50mg/kg crude extract P.O

Group 4 received 100mg/kg crude extract P.O

Group 5 received 250mg/kg crude extract P.O

Group 6 received 100mg/kg n-hexance fraction P.O
Group 7 received 250mg/kg n-hexance fraction P.O
Group 8 received 100mg/kg ethylacetate fraction P.O
Group 9 received 250mg/kg ethylacetate fraction P.O
Group 10 received 100mg/kg butanol fraction P.O

Group 11 received 250mg/kg butanol fraction P.O

One hour post- treatments, the animals were given 0.5ml
castor oil orally. 1hour after the castor oil treatment, the
mice were sacrificed by cervical dislocation. The
abdomen of each mouse was open and the whole length
of the intestine, from the pylorus to the caecum, was
ligated, dissected and carefully removed. The small
intestines were weighed and the intestinal contents were
collected by milking into a graduated tube to measure the
volume. The weight of empty intestine was also taken
using eletronic weighing balances.

Statistical analysis

The statistical significance was assessed using one way
analysis of variance (ANOVA) followed by Dunnett
Multiple Comparisons Test. The values are expressed as
mean * standard mean error (SME). P < 0.05 was
considered statistically significant.

RESULTS

Result of phytochemical analysis of A. laxiflora leaves
extract

The phytochemical analysis revealed that the crude
extract is rich in alkaloids, flavonoids, terpenoids and
cardiarc glycosides (Table 1).

Table 1: Results of phytochemical analysis of the
leave extract of A. laxiflora.

Group 11 received 250mg/kg butanol fraction + O.5ml S/IN | Phytochemical Relative
charcoal meal P.O constituents abundance
1 | Alkaloids +
Fifteen (15) minute post-treatment, the animals were 2 | Saponins i
sacrificed by cervical dislocation, their abdomen cut 3 | Tannins -
open and the intestine layed out. The mesenteries were 4 | Flavonoids ¥
cut to free the intestine. The distance travelled by the 5 | Steriods -
charcoal plug along the intestine was measured against 6 | Terpenoids n
the total length of the intestine from the pyloric region to 7 | Cardiarc glycosides T
the caecum and was expressed as percentage of the total 8 | Proteins n
length of the intestine. 9 | Carbohydrates n
10 | Reducing sugars _
Key
- = Not present
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+ = Present

Result of Acute toxicity test

In the acute toxicity and lethality test, results (Table 2)
indicated no physical and behavioural change such as

Table 2: Results of acute toxicity (LDsp) test.
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diarrhea, sleepiness, loss of appetite, coma or death. The
LDsy was thus calculated to be > 5000 mg/kg.

Phase Dose (mg/kg) | Mortality
10 0/3
Phase one 100 0/3
1000 0/3
1600 0/1
Phase two 2900 0/1
5000 0/1

Anti-diarrhea test result

Oral pretreatment of mice with different doses of the
extract and fractions showed a significant (p < 0.001)
delay on the onset of diarrhoea, with the higher dose of
the extract exhibiting the better effect. In addition, the
extract significantly reduced the frequency of defecation
and the number of wet stools when compared with

control (p < 0.01). Percentage of faecal output was also
reduced by different doses of the extract and fractons, in
which the higher dose of n-hexane fraction (250 mg/kg)
producing a better effect compared to any of the groups
as shown in table 3 below.

Table 3: The Antidiarrhoeal effects of the leave extract and fractions of A. laxiflora on castor oil-induced

diarrhoeal model in mice.

Group Time of onse_t of Total No. of | Total weight of | % inhibiti_on of
diarrhea(min) wet stool wet stool(g) defecation

10 ml/kg distilled water 0.34+0.14 17.154+2.54 8.62+2.44 -
2mg/kg loparamide 1.2640.21** 4.11+0.96** 0.96+0.04** 78.03
50mg/kg crude extract 0.38+0.09"™ 13.10+1.17™ 6.24+1.57™ 23.61
100mg/kg crude extract 1.144017** 7.20+1.36% 1.3540.32** 58.01
250mg/kg crude extract 0.58+0.13" 9.36+1.84* 4.87+1.06* 45.42
100 mg/kg N-hexane fraction 1.09+0.11** 6.35+1.16** 1.2440.07** 62.97
250 mg/kg n-hexane 1.1440.01** 5.00+2.11** 0.86+0.16** 70.84
100 mg/kg ethylacetate fraction 0.54+0.08" 8.91+1.47* 3.06+0.09* 48.04
250 mg/kg ethylacetate fraction 0.49+0.18"™ 9.00+1.66* 3.55+0.58™ 4752
100 mg/kg Butanol fraction 0.43+0.06"™ 11.54+2.04™ 5.11+0.13"™ 32.71
250mg/kg butanol fraction 0.33+0.01"™ 12.04+0.91™ 6.01+1.07™ 31.89

All values are expressed as mean + standard error of the
mean (SEM), (n = 5) *p < 0.05, ** p < 0.01, ns= non
significsnt as compared with Control group. Data was

analyzed by one way ANOVA followed by Dunnett
Multiple Comparisons Test.

Table 4: Effect of the leave extract and fractions of A. laxiflora on Gastrointestinal motility in Mice.

G Distance travelled by | Total length of the | %distance travelled by |, . . ..
roup . - Yoinhibition
charcoal meal(cm) intestine (cm) the charcoal meal(cm)
10 ml/kg distilled water 38.14+4.16 45.36+5.34 84.08+4.74
2mg/kg loperamide 17.14+4.26 41.26x7.76 41.54+6.01* 51
50mg/kg crude extract 28.27+5.34 43.24+6.18 65.38+5.76" 22
100mg/kg crude extract 14.48+2.16 39.54+4.87 36.62+3.52* 56
250mg/kg crude extract 25.66+7.12 44.19+4.26 58.07+5.69"™ 31
100 mg/kg n-Hexane fraction 15.17+4.26 38.44+5.26 39.46+4.66* 53
250 mg/kg n-Hexane fraction 14.52+2.91 40.10+£3.11 36.20+4.01* 57
100 mg/kg Ethylacetate fraction 21.68+4.14 40.0545.17 54.13+ 4.66* 36
250 mg/kg Ethylacetate fraction 26.99+5.01 41.99+3.68 64.28+3.41" 24
100 mg/kg Butanol fraction 25.87+4.55 42.1443.67 61.39+4.11" 27
250 mg/kg butanol fraction 24.00+0.20 35.05+9.03 68.47 19
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All values are expressed as mean + standard error of the
mean (SEM), (n = 5) *p < 0.05, ** p < 0.01, ns= non
significant as compared with Control group. Data was
analyzed by one way ANOVA followed by Dunnett
Multiple Comparisons Test.
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Table 5: The effects of leave extract and fractions of A. laxiflora on castor oil induced enteropooling in mice.

Group Weight of intestine | Weight of empty | Volume of intestinal fluid
with fluid (g) intestine () (ml)

10 ml/kg distilled water 2.14+0.25 0.44+0.06 1.70+0.28

2mg/kg loperamide 1.96+0.43™ 0.34+0.08 ™ 1.62+0.33"™

50 mg/kg crude extract 2.07+0.24"™ 0.44+0.05™ 1.63+0.47™

100 mg/kg crude extract 2.05+0.51"™ 0.48+0.03™ 1.57+0.28"™
250mg/kg crude extract 1.87+0.45"™ 0.58+0.08 ™ 1.29+0.32"™

100 mg/kg n-Hexane fraction 1.98+0.52"™ 0.33+0.04 ™ 1.65+0.28 ™

100 mg/kg Ethylacetate fraction 2.11+0.52"™ 0.43+0.05™ 1.68+0.41™

100 mg/kg Butanol fraction 2.02£0.18"™ 0.43+0.04 ™ 1.59+0.26 "™

All values are expressed as mean + standard error of the
mean (SEM), (n = 5) *p < 0.05, ** p < 0.01, ns= non
significsnt as compared with Control group. Data was
analyzed by one way ANOVA followed by Dunnett
Multiple Comparisons Test.

DISCUSSION

Therapeutic uses of medicinal plants as alternative
medicine lead to this present study to ascertain
antidiarrhea property of Alchornea laxiflora. Acute
toxicity study on the methanol leaf extract of the plant
which is greater than 5000mg/kg showed high safty
margin to the use of the plant This supports the believe
that green plants are safer.

Phytochemical screening on the plant showed
moderately presence of alkaloids, flavonoids, terpenoids,
cardiac glycosides, carbohydrates and presence of
protein; this correlates with an earlier study done by
Borokini et al.*¥ These active phytochemicals are
known for their medicinal activity as well as
physiological actions; as such they confer the therapeutic
potentials of all medicinal plants. Previous studies
showed that terpenoids and steroids like phytosterols
have a capacity to inhibit the production of prostaglandin
E2 which has a crucial role in the stimulation of
intestinal secretions.”! According to similar studies done
on different plants suggested that the presence of tannins
and flavonoids increase colonic water and electrolyte
reabsorption. Tannins are known for making intestinal
mucosa more resistant by reducing secretion,
normalizing deranged water transport and reduction of
intestinal transit.?*! Other secondary metabolites like
terpenoids and saponins also have the ability to inhibit
the release of autacoids like prostaglandins and
histamines. Phytochemicals such as phenolic compounds
and alkaloids also inhibit intestinal motility.™ In
addition, flavonoids are also found to display a wide
range of biological activities including inhibition of
enzymes such as prostaglandin synthase, cyclooxygenase
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and lipoxygenase that might mainly contribute to its anti-
diarrhoeal activity.™*®

Castor oil is the most commonly used diarrhea inducer in
mice models. Ricinoleic acid, the active metabolites of
castor oil is responsible for the diarrhea-inducing
properties of castor oil.” In the castor oil-induced
diarrheal model, the crude leaves extract and fractions of
A. laxiflora significantly prolonged the diarrheal onset
and the frequency of stooling at 100mg/kg crude extract,
100 and 250 mg/kg n-hexane fraction with percentage
inhibition of 58.01, 62.97 and 70.84 % respectively when
compared to the standard drug (Loperamide 78.03%).
The significant antidiarrheal activity of this plant could
be due to the probable localization of secondary
metabolites to inhibit castor oil-induced fluid secretion.
Surprisingly, at the maximum tested doses of the n-
hexane fraction (250mg/kg) showed almost comparable
effect with the standard drug.

With regard to castor oil-induced gastrointestinal
motility, the plant extract and fractions significantly (P <
.05) inhibited the propulsive movement of charcoal
marker at 100mg/kg crude extract and the test doses of n-
hexane whereas the ethylacetate ans butanol fractions of
the plant extract was unable to produce significant
inhibitory effect on the distance traveled by charcoal
meal as compared with the negative control group. This
finding suggested that the plant extract and n-hexane
fraction has antimotility effect which opposed the effect
of castor oil on the gastrointestinal motility of the mice
in a similar manner to loperamide.'! The reduction of
Gl motility is one of the mechanisms by which
antidiarrhoeal agents can act. For example, the standard
drug (loperamide) used in this study acts by activation of
p receptors that inhibit the release of acetylcholine to
enhance phasic colonic segmentation and inhibit
peristalsis, thus increasing intestinal transit time ", The
report was compared with similar reports done by Degu
et al and Sisay et al.?%
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The third model in this study was castor oil-induced
enteropooling model, which is aimed to assess the
potential inhibition of secretory components in the
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Myrtus communis Linn (Myrtaceae) in mice model.
BMC Complementary and Alternative Medicine.
2017; 17: 103.

gastrointestinal tract after castor oil administration for 7. Uhunmwangho ES, Rasag NO and Ojemekele, O.

the induction of diarrhoea. Outcomes in this model Protective Effect of Alchornea laxiflora Methanolic
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