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Millettia aboensisis is one of the plants that have been used for the treatment of different
diseases such as gastrointestinal disturbances, ulcer and venereal diseases in Nigeria folklore
medicine. This study evaluated the phytochemistry and effects of the ethyl acetate fraction of
Millettia aboensis stem bark on loperamide-induced constipation in rats. The stem bark of
Millettia aboensis was first extracted with methanol and further partitioned using aqueous
methanol (20%), ethyl acetate and n-hexane. The ethyl acetate fraction was then used for the
study. The experimental rats employed for this study were randomly divided into six groups of
four rats each. Group 1 (normal control) received distilled water; Group 2 (positive control)
received 3 mg/kg b.w. Loperamide, while group 3 received 5 mL/kg b.w. bisacodyl. Groups 4-6
received the graded doses of the fraction (100, 300, and 600 mg/kg b.w). After 7 days of
standard drug and Millettia aboensis fraction administration, groups 2 to 6 received 3 mg/kg
b.w. loperamide. The result of the phytochemical screening of the ethyl acetate fraction of
Millettia aboensis stem bark revealed the presence of phenols, flavonoids, terpenoids, saponins,
alkaloids, glycosides and tannins.The results of water intake; number of faecal pellets output and
faecal weight showed significant increase (p < 0.05), while the body weight of the rats decreased
significantly (p < 0.05) when compared with the control groups. The results of the study showed
that Millettia aboensis ethyl acetate fraction exerted a mild laxative effect against loperamide-

induced constipation in rats.
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Introduction

Constipation (dyschezia) is a gastrointestinal disorder
characterized by infrequent bowel movements, causing the stool to
become hard and dry, and leading to difficulties during defecation, as
well as a sensation of incomplete bowel evacuation.? This occurs
when the colon absorbs too much fluid than required as a result of the
inability to relax the pelvic muscles to allow for a bowel movement
(anismus) or the inability of the pelvic muscles to effectively and
correctly coordinate relaxation and contraction (dyssynergia). It could
also result from disease conditions or life style.>* Apart from
difficulties and pains experienced during bowel movement, other
symptoms of constipation include feeling bloated, uncomfortable, and
sluggishness.**However, medicinal plants are the richest source of
medicines to humanity.* Prehistoric people, especially Africans relied
on the healing properties of medicinal plants before the introduction of
orthodox medicines.® The therapeutic efficiency of these medicinal
plants can justifiably be attributed to the phytochemicals in them such
as the flavonoids, alkaloids, sterols, terpenoids, phenolic acids,
stilbenes, lignans, tannins and saponins, etc.” Phytochemicals are
known to activate, catalyse and initiate some curative reactions in
humans. &** It is also believed that the various phytochemicals could
work  synergistically to exert their therapeutic effect.”'"
2Milletiaaboensis is one of the plants that have been reported to
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possess various medicinal properties in folklore medicine. It belongs
to Fabaceae family, and is popularly known as a herbal plant for the
treatment of gastrointestinal disorder, ulcer, venereal diseases such as
gonorrhoea and syphilis, and malaria.’® It is known as “Otorockpo or
Uturuekpa” in South eastern Nigeria and commonly found in low land
rain forest. Considering the usefulness of this plant in the treatment of
gastrointestinal diseases in folklore medicine, there is a need to
evaluate the laxative effect of the plant, hence, this study.

Materials and Methods

Collection of plant material

The fresh Millettia aboensis stem bark was harvested from Obukpa,
Nsukka local government area of Enugu State, Nigeria on 28™ October
2019. It was identified by Mr. A. Ozioko of the Bioresources
Conservation and Development Center, Enugu State. The plant was
assigned the voucher number: Inter CEDD/16305: Milletiaaboensis.

Animals

Male Wistar rats of between 8 and 12 weeks old and body weights
0f110-160 g were used for the experiment.The rats were obtained
from the Animal House of the Department of Zoology and
Environmental Biology, University of Nigeria, Nsukka. They were
acclimatized for seven (7) days and fed on normal rat feed (Pecco
feeds, Enugu, Nigeria) and had access to water ad libitum.

Extraction of Plant Materials

The stem barks of Millettia aboensis were cut into smaller pieces, air-
dried under room temperature and pulverized to powder using a
miller. The pulverized bark sample weighing 1382.24 g was
macerated in 6 L of methanol with thorough shaking at regular
intervals for 72 h at room temperature. The extract was filtered and
concentrated at 40°C using rotary evaporator. Then, the extract was
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partitioned into different fractions using aqueous methanol (20%), n-
hexane and ethyl-acetate. After the partitioning and concentration of
the different fractions, the laxative effect of the different fractions was
evaluated to determine the fraction that exerts the best laxative effect.
Ethyl acetate fraction was selected for further studies.

Phytochemical Analysis of Ethyl acetate Extract of Millettia
aboensisStembark

The screening for phyto-constituents of the Millettia aboensis Stem
bark ethyl acetate fraction was carried out according to the methods of
Trease and Evans,*and Harbone.'® Quantitative analysis was carried
out as described by Harbone,* and Soni and Sosa.'

Acute toxicity study
The acute toxicity study was carried out using the method described
by Lorke."’

Experimental design

Experimental animals were divided into six (6) groups of four (4) rats
each.

Group 1 = Distilled water only (Normal control); Group 2 received 3
mg/kg b.w. Loperamide; Group 3 received 5 mL/kg bisacodyl
(positive control); Groups 4-6 received 100, 300, and 600 mg/kg
b.wof the fraction, respectively. The administration of the plant
fraction and the standard drug was carried out using oral intubation
tube. The treatment lasted for seven days (7).The rats were handled
according to the guidelines of the National Institute of Health on the
case and use of laboratory animals (NIH, 1985). The research
(UNN/FBS/EC/1025) was approved by the Ethical Committee of
Faculty of Biological Sciences, University of Nigeria Nsukka.
Induction of constipation

Constipation was induced in the animals using the methods described
in earlier studies by Wintolaet al. and Mikhail et al.*® This involved
the oral administration of 1 mL of loperamide (3 mg/kg body weight
in 0.9% sodium chloride daily for 3 days) while the control rats were
administered normal saline.

Determination of the dry weight and water content of the faecalpellets
This was determined using a modified method of Izzoet al.’® The
excreted faecal pellets of the individual rats were collected daily at
07:30 am throughout the duration of the experiment. The water
content was calculated as the difference between the wet and dry
weights of the pellet.

Gastrointestinal (GIT) transit

Gastrointestinal (GIT) transit was measured according to the method
of Eziekeet al.*Onday 7 of the experiment, 1 mL of carmine (3 g
suspended in 50 mL of 0.5% carboxymethylcellulose) was orally
administered to the rats. One hour after the marker was administered,
the animals were humanely sacrificed, and the small intestines were
quickly removed. The distance over which the carmine had travelled
and the total length of the small intestine were measured. The GIT
transit was expressed as the percentage of the distance travelled by the
carmine relative to the total length of the small intestine.

Statistical analysis

The results obtained were expressed as mean = SD and were analyzed
using statistical product and service solutions (SPSS) version 16. Tests
of statistical significance were carried out using one-way Analysis of
Variance (ANOVA). P values < 0.05 were considered statistically
significant.

Results and Discussion

Phytochemical evaluation of the plant fraction

The phytochemical analyses of the ethyl acetate fraction of Millettia
aboensis stem bark extract showed the presence of alkaloids,
flavonoids, glycosides, tannins, phenols and terpenoids as presented in
Table 1. Flavonoids such as quercetin have been reported to possess
laxative effect by promoting gastrointestinal motility and
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mucinsecretion.” Flavonoids are hydroxylated phenolic substances
known for several medicinal importance such as antioxidant, antiulcer,
among others.?? Tannins are astringent bitter compound found in a
variety of plant that binds and precipitate proteins and other organic
compounds including amino acids and alkaloids.?® On the other hand,
alkaloids have pharmacological effects such as antibacterial,
anticancer, and antiasthmatic activities.”® Also, the astringent property
of tannins present in the plant fraction could reduce the purgative
action of the glycosides thereby making the laxative effect of the plant
fraction mild.”

Acute toxicity study

The acute toxicity profiling of the plant fraction showed that there was
no mortality or any significant adverse changes in the behaviour of the
rats both in phases 1 and 2,even at thedose of 5000 mg/kg body weight
within 24 hours of constant observation. This indicates that the
fraction is safe at the doses studied.

Effect of ethyl acetate fraction of Millettia aboensisstems bark on the
feed intake, water intake and number of faecal pellets on loperamide-
induced constipation inrats

Constipation is a common health problem usually caused by
inadequate "roughage" fiber in the diet or as a result of an underlying
disease. It causes disruption of the regular digestive routine of diet
resulting in discomfort that affects patient quality of
life.%*®Constipation occurrence increases with age and may develop
into a chronic condition requiring the long-term use of laxatives.” In
this present research, Millettia aboensisstem bark fraction ameliorated
the loperamide-induced constipation as indicated by the increased
water intake, defecation frequency and faecal parameters. The results
of the effect of the plant fraction on water intake and number of faecal
pellets showed a dose-dependent significant (p< 0.05) increase as the
dose increased from 100 to 600 mg/kg b.w. compared to the positive
control group. The effect of 600 mg/kg b.w. Millettia aboensisstem
bark fraction was comparable to that of the standard drug, bisacodyl.
Constipation is characterized by significant decreases in faecal
discharge. *' In addition, the delay in the release of faecal pellets in the
large intestinal lumen can induce absorption of water giving rise to
significant decrease in the water content of the discharged pellets.”*’

Table 1: Phytochemical constituents of ethyl acetatefraction of
Millettia aboensis stem Bark

Phytqchemical Qualitative Quantitative (mg/g)
constituents

Alkaloids + 1.99+0.14
Flavonoids + 4.69+0.16
Glycosides + 1.84 +£0.08

Tannins + 1.06 £0.04

Phenols + 4.96 +0.09
Saponins + 2.07+0.21
Terpenoids + 2.20+£0.14

n=3.

Table 2: Acute toxicity profile of ethyl acetate fraction of
Millettia aboensisstem bark

Phase 1 Dose Mortality
10 mg/kg b.w.Extract 0/3
100 mg/kg b.w.Extract 0/3
1000 mg/kg b.w.Extract 0/3
Phase 2
1600 mg/kg b.w Extract 0/3
2900 mg/kg b.w Extract 0/3
1600 mg/kg b.w Extract 0/3
n=3
452
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Effect of ethyl acetate fraction of Millettia aboensis stem bark on
water content of faecal pellets, weight of faecal pellets and
gastrointestinal transit of loperamide-induced constipation inrats

The result of the effect of ethyl acetate fraction of Millettia aboensis
stem bark on body weight gain and faecal properties of constipated
rats showed a significant (p< 0.05) increase in the water content of the
faecal pellets of the groups that received graded doses of the fraction
as shown inTable4. The normal control group had a faecal water
content of (1.79+ 0.10), whereas in the extract-treated groups the
faecal water content increased from 1.57 + 0.09 to 2.97 + 0.05 as the
dose increased from 100 to 600 mg/kg. However, a significant (p
<0.05) decrease in the water of the faecal pellets in the positive control
was observed. Although the feed intake did not differ among the
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groups, the gain in body weight was higher in the positive control rats
when compared to the treated groups. In addition, a significant (p<
0.05) decrease in body weight gain was observed in the experimental
rats as the dose of the plant fraction increased from 100-600 mg/kg
b.w.This could be due to the accumulation of faecal pellets in their
bodies, thus giving rise to the extra weight.**3 This result was in
accordance with the study by Hanauer®’on the effect of the aqueous
extract of M. aboensis leaves on Lomotil-induced constipation in rats
that showed an increase in the frequency of stooling on the
lomotil+AEMA  (aqueous extract of Millettia aboensis) when
compared to the untreated, thereby showing the effectiveness of the
extract on treatment of constipation.

Table 3: Effect of ethyl acetate fraction of Millettia aboensis stem bark on the feed intake, water intake and number of faecal pellets on
loperamide-induced constipated in rats

Group Feed intake (g) % Water intake Number of Faecal Pellets
Normal Control 14.64 +0.37° 78.70 £ 2.60° 58.52 +3.42°
Positive Control 14.94 +0.10° 61.50 +2.42° 37.52 +£3.42°
5 mL/kg b.w.Bisacodyl 14.71 £ 0.44° 82.04 +2.16° 63.24 +2.75°
100 mg/kg b.w.MAEF 14.97 £ 0.63 64.60 + 2.24° 4376 +1.26°
300 mg/kg b.w.MAEF 15.05 £ 0.11° 83.50 + 1.26° 49,00 + 1.15°
600 mg/kg b.w.MAEF 15.09 + 0.16 84.00 + 1.83° 60.32 +2.22°

Data are mean + Standard deviation. (n = 4). Values in the same column with different superscript differ
significantly (p < 0.05). MAEF = Milletia aboensisethylacetate fraction

Table 4: Effect of ethyl acetate fraction of Millettia aboensisstem bark on gastrointestinal transit of loperamide induced constipation in

rats

Group Water content of Weight of faecal Bodyweightgain(g)  Percentage

faecal pellets (g) pellets (g) propulsion
Normal control 1.79 +0.10° 7.96 +0.2° 12.72 +0.83° 61.00 + 1.83°
Positive control 1.36 + 0.04° 3.06 +0.0° 18.51 +0.4° 44,75 + 2.50°
5 mL/kg b.w Bisacodyl 2.91+0.07° 8.66 + 0.4° 13.38 + 0.60° 61.25+3.77°
100 b.w.mg/kg MAEF 1.57 +0.09" 3.66+0.2° 13.38 +0.52° 59.00 + 1.41°
300 mg/kgb.w. MAEF 2.27 £0.07° 7.00+0.1° 11.91+05° 65.25 +3.77°
600 mg/kg b. w MAEF 2.97 £0.05° 8.34+0.2° 10.60 + 0.32° 70.00 + 1.41°

Data are mean + Standard deviation. (n = 4). Values in the same column but with different superscript differ significantly (p < 0.05).

MAEF = Milletia aboensisethylacetate fraction

Conclusion

The presence of phytoconstituents like glycosides, flavonoids,
terpenoids, and alkaloids could be responsible for the laxative effect of
Milletiaaboensisethylacetate fraction. In addition, the tannins present
in the plant fraction could have modulated the laxative effect of the
plant by reducing the purgative effect of the plant fraction and thereby
ensuring that laxative effect is mild.
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