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ABSTRACT

Background: Extracts from that Napoleonae imperialis leaves have traditionally been used to treat
wounds and diarrhoea in south east Nigeria.

Aim: The present study was carried out to evaluate following scientific principles, the
phytochemical composition and anti-motility effect of leaf extract and fractions prepared from the
plants in experimental rats.

Methods: Crude extract was prepared from the plant’s leaves and was subjected to phytochemical
and acute toxicity tests. Thereafter, the extract was fractionated using column and thin layer
chromatographic technigues. Anti-motility effect of the crude extract and fractions was evaluated
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using 80 rats assigned to 16 groups of 5 rats each. While group 1 served as control and group 2
was treated with Loperamide (0.5 mg/kg), groups 3-16 were treated with specific dose levels of the
crude extract or fraction before charcoal meal 30 minutes after treatments. The animals were
sacrificed in a further 30 minutes to assess the extents of movement of the charcoal meal along the
gastrointestinal tract.

Results: Alkaloids (31.09 +0.44 mg/100 g) were the most abundant phytochemical identified in the
crude extract and was followed by flavonoids (17.19+ 0.90 mg/100 g). Others were saponins
(9.61+£0.12 mg/100 g), tannins, (3.23+0.06 mg/100 g), phenolics (8.83+0.41 mg/100 g), steroids
(5.24+0.10 mg/100 @), terpenoids (2.58+0.11 mg/100 g) and cardiac glycosides (4.95+0.08 mg/100
g). Results of acute toxicity (LDsg) test showed no mortality nor obvious signs of toxicity, even at an
oral dose of 5000 mg/kg in rats. Results of the anti-motility studies showed that Napoleonae
imperialis crude extract and fractions significantly inhibited charcoal meal transit in rat's
gastrointestinal tract with 500 mg/kg of the extract producing an inhibitory effect of 51.44+3.53%. A
repeat of the test on chromatographic fractions of the extract showed that fraction 5 had the highest
anti-motility effect having produced an inhibitory effect of 87.70£6.04% on intestinal motility.
Conclusion: Our findings have shown that Napoleonae imperialis leaves contain
pharmacologically active components with antidiarrhoeal activities and may be the reason for its
antidiarrheoal application in traditional medicine. The observed effects of the extract may be due to
its flavonoids and tannins contents and may be via the anticholinergic and osmotic pathway.
Solvent combination for fraction 5 may be the most ideal for higher anti-motility effects. More work

is required to further establish these findings.

Keywords: Antidiarrhoea; crude extract; fractions; gastrointestinal motility; Napoleonae imperialis.

1. INTRODUCTION

Globaly, diarrhoeal diseases are reported as the
leading cause of mortality among children aged
five years and below [1]. In some parts of the
world, they account for higher mortality rates
than all other causes combined [1,2]. Diarrhoea
affecting children five years old and below
accounts for approximately 63% of the global
diarrhoea burden [3,4], and is the second
significant cause of infant mortality in developing
nations [5,6] where poor sanitation and
insufficient potable water supply are key factors
[7,8].

The incidence of diarrhoea disease still remains
high despite the efforts of both local and
international organizations. Unfortunately,
however, some of the organizations responsible
for diarrhoea are gradually becoming resistant to
established antidiarrhoeal drugs. To this end, it is
pertinent to harness a wide range of medicinal
plants with antidiarrhoeal potentials to augment
other antidiarrhoeal drugs.

Plants are considered potent with huge number
of phytochemicals embedded which can prevent
and subsequently treat several disorders [9]. It
has been scientifically proven that traditional
medicinal practitioners have been making use of
parts of medicinal plants like stems, leaves,

barks and roots to cure various ailments. Various
phytochemicals that are present that are present
in plants and having therapeutic benefits are
tagged to be active components of herbal
medicines and provide the primary source to the
development of drugs [10]. Therefore, medicinal
plants are being considered of having great value
to researchers especially Biotechnologists
because, most of the pharmaceutical
compounds are produced from the medicinal
plants.

Napoleonae imperialis belong to the family of
Lecythidaceae. It variously described in some
Eastern Nigeria as “ike mkpudu” in Mbaise of
Imo State and Okwe Oyibo in Nsukka of Enugu
State. It is small, evergreen tropical West African
tree [11]. It grows averagely to the height of 6m
with a dense and low branching crown. They
develop either as young trunks or from the
ancient wood of the branch. The fruit is a berry,
dark orange or reddish brown containing kidney
shaped seed [12]. Idu, Asowata and Erhabor [13]
equally showed that the extract of Napoleonae
imperialis leaves exhibited significant broad
spectrum inhibitory activity against bacterial and
fungal isolates. The bark and fruit are used as
medicine to treat respiratory tract infections while
the fruit-pulp is used for food among the
indigenous locals in Eastern Nigeria where the
plant is found [14].
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Table 1. Pooling of fractions based on retention factor values

S/N Dist travelled by solvent  Dist travelled by spot 2 3 4 Rf, 2 3 4 Fractions Bath ratio

1. 12.5 7.6 0.61 Fi

2. 12.5 7.6 0.61

3. 12.5 7.5 0.60 100% Hexane

4. 12.0 9 0.75 F»

5. 12.0 9 0.75

6. 12.0 9 0.75 100% Hexane

7. 12.0 9 0.75 Fs

8. 12.0 9.2 0.77

9. 12.0 9.4 0.78

10. 12.0 9.6 0.80 85% Hexane + 15%
methanol

11. 13.0 11.5 0.88 Fs4

12. 13.0 11.5 0.88

13. 13.0 11.5 0.88 80% Hexane + 20%
methanol

14. 13.0 11.9 0.91 Fs

15. 16.0 12.5 13.0 135 145 0.78 0.81 0.84 0.91

16. 16.0 12.4 13.0 135 145 0.78 0.81 0.84 091 80% Hexane + 2

drops of chloroform
+ 20% methanol

17. 16.0 12.5 13.0 135 145 0.78 081 0.84 091 Fg

18. 16.0 13.0 14.5 0.81 0.91

19. 16.0 13.0 145 0.81 0.91 75% Hexane + 25%
methanol

20. 16.0 13.0 14.5 0.81 0.91

21. 16.0 11.0 0.69

22. 16.0 11.0 0.69
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Prior studies have shown that Napoleonae
imperialis leaf extract and fractions generate
powerful curative effects on diarrhoea and wound
[15,16]. While acknowledging the prior scientific
findings on this plant, the present study
examined the phytotchemical composition, acute
toxicity potential and anti-motility effect of
Napoleonae imperialis leaf extracts and fractions
in experimental rats.

2. MATERIALS AND METHODS
of

2.1 Collection and identification
Napoleonae imperialis

Mature and fresh leaves of Napoleonae
imperialis were collected in Lude Ahiara in
Ahiazu Mbaise Local Government Area of Imo
State and subsequently identified and
authenticated by Dr Garuba Omosun, a
taxonomist of Plant Science and Biotechnology
Department, Michael Okpara University of
Agriculture, Umudike. The leaves were all
collected between the periods of June — August
2019. The leaves were shade-dried for 7-14 days
to attain a constant weight and then milled to
powder. For reference purposes, the leaves were
deposited in the herbarium with the voucher
number MOUAU/ZEB/HERB/21/14.

2.2 Preparation of plant extract of
Napoleonae imperialis leaves and
fractions

Cool method approach was used to carry out the
extraction. Four hundred grammes (400g) of
powdered Napoleonae imperialis leaves were
weighed and introduced into a 500cm3jar. 2.5L
of methanol was introduced also to soak the
sample. The resulting mixture was adequately
stirred with a glass rod and allowed to stand for
48hrs covered with an airtight lid.

It was then filtered through Whatman no.1 filter
paper and the residue rewashed with methanol.
The combined filtrate was taken to a rotary
evaporator where it was concentrated under
pressure at 40°c. The concentrate was allowed
to stand for another 48hrs in order to release its
moisture content. After that, it was then weighed
to determine the weight of the extract.

The various fractions used were obtained by
pooling closely related fractions based
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on their retention factor values as presented in
Table 1.

2.3 Determination of Acute Toxicity Effect
of the Extract

The acute toxicity test of the extract of
Napoleonae imperialis leaves was determined in
albino rats following a modification of the method
outlined by Lorke [17]. The test was carried out in
two batches. In each of the batches, nine
animals were selected randomly and divided into
three groups of three animals in a cage. The first
batch received 10, 100 and 1000mg/kg body
weight of the extract respectively and were
observed for 6 hours post administration for
signs of toxicity. They were scored for mortality
and general behavior after 24hrs. Based on
findings in batch one which recorded no death
after 24h, the second batch of 9 rats also
assigned to 3 groups of 3 rats each received
1600, 2900 and 5000 mg/kg of the extract
respectively. The animals were also observed for
general symptoms of toxicity and mortality within
24 hours and a further 7 days to establish toxicity
level of the extract.

2.4 Determination of  Phytochemical
Composition of Napoleonae imperialis
Leaves Extract

The qualitative and quantitative phytochemical
screening of the plant extract was carried out
according to the methods of Harborne (1998)
and Trease and Evans [18] as was reported by
Orieke et al. [19]).

2.5 Effect of Extract/ Fractions on Small
Intestinal Transit Time of Charcoal
Meal in Rats

The method used by ljioma et al. [20] was
adopted. A total of 80 adult male albino rats were
used for the study. The rats were assigned to 16
groups of 5 each and were fasted for 18 hour
before the commencement of the experiment but
were allowed free access to water. Group 1
received no treatment and served as the
negative control, group 2 was administered
Loperamide (0.4 mg/kg body weight), group 3
received 250 mg/kg of crude extract, and group 4
received 500 mg/kg body weight of the crude
extract. Groups 5-16 were treated with fractions
of the plant extract as follows:
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Group 5 received 250mg/kg of fraction 1(F1)
Group 6 received 500mg/kg of F1
Group 7 received 250mg/kg of F2
Group 8 received 500mg/kg of F2
Group 9 received 250mg/kg of F3
Group 10 received 500mg/kg of F3
Group 11 received 250mg/kg of F4
Group 12 received 500mg/kg of F4
Group 13 received 250mg/kg of F5
Group 14 received 500mg/kg of F5
Group 15 received 250mg/kg of F6
Group 16 received 500mg/kg of F6

All treatments were via the oral route. Thirty minutes after treatments, animals received 1ml of
charcoal meal (10% charcoal suspended in 10% gum acacia) orally. In a further 30 minutes, the
animals were sacrificed by cervical dislocation and the small intestine was carefully harvested and its
full length measured from the pyloric sphincter to the ileocecal junction. For each animal, the distance
travelled by the charcoal meal was also measured and expressed as a percentage of the full length
using the relationship below:

Gastrointestinal t it (()/)_Distance moved by charcoal meal 100
astrointestinal transtt L70) = Whole length of small intestine X

The inhibitory effect of the extract on gastrointestinal transit was calculated relative to the control as:

% inhibiti Gastrointestinal transit of control - Gastrointestinal transit of test 100
mnnipition = X
0 Gastrointestinal transit of control

2.6 Statistical Analysis terpenoids and glycosides were present in low

concentrations(+) while Alkaloids were present in
The data generated from the research were high concentrations(+++). In fractions 5,
subjected to statistical analysis using SPSS Alkaloids and flavonoids were moderately
version 25. Values are displayed as MEAN+SD  present (++); tannins, phenolics, steroids,
at 95 % confidence level. P value greater or terpenoids and glycosides were present in low
equal to 0.05 was taken as significant difference  concentrations (+) while saponins were present

levels. in high concentrations (+++).
3. RESULTS 3.2 Results of Quantitative Phytochemical
Screening of Napoleonae imperialis
3.1 Results of Qualitative Phytochemical Crude Extract and Most Active
Screening of Napoleonae imperialis Fractions
Crude Extract and Most Active
Fractions The results of the quantitative phytochemical

analysis of the extracts and fractions of

The results of the qualitative phytochemica' Napoleonae imperialis are shown in Table 3. The
screening carried out on Methanol crude extract ~results show that the crude extract had
and fractions of Napoleonae imperialis leaves Significantly high content of Saponins, tannins,
are as presented in Table 2. These results Steroids, terpenoids and glycosides when
clearly showed that in the Methanol crude compared to fractions 4 and 5. Fraction 4 had a
extract, saponins, phenolics and flavonoids are ~ Significantly higher ~content of phenolics,
moderate|y available (++); tannins, steroids, flavonoids and Alkaloids when Compared to
terpenoids and g|ycosides were present in low crude extract and fraction 5. However, fraction 5
concentrations (+) while Alkaloids were present had a significantly higher content of saponins
in high concentration (+++). However, in fractions ~When compared to fraction 4. Fraction 5 equally
4, Saponins and flavonoids were moderate|y had a Slgnlflcantly hlgher content of flavonoids
available (++); tannins,phenolics, steroids, When compared to crude extract.
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Table 2. Qualitative phytochemicals

Parameters Crude extract Fraction 4 Fraction 5
Saponins ++ ++ +++
Tannins + + +
Phenolics ++ + +
Flavonoids ++ ++ ++
Steroids + + +
Terpenoids + + +
Glycosides + + +
Alkaloids +++ +++ ++

Keys: + = low availability; ++ = moderate availability;+++ = High availability

Table 3. Quantitative phytochemical screening

Phytochemicals Crude extract Fraction 4 Fraction 5
Saponins(mg/100g) 9.61+0.12° 7.71+0.57% 9.51+0.24°
Tannins(mg/100g) 3.23+0.06° 2.18+0.02° 1.71+0.07°
Phenolics(mg/100g) 8.83+0.41% 12.11+0.83° 10.32+0.17°
Flavonoids(mg/100g) 17.19+0.90° 19.79+0.66° 15.7620.20°
Steroids(mg/100g) 5.24+0.10° 3.75+0.12° 2.28+0.08°
Terpenoids(mg/100g) 2.58+0.11° 1.72+0.16° 0.93+0.06"
Glycosides(mg/100g) 4.95+0.08° 1.45+0.06° 0.66+0.04°
Alkaloids(mg/100g) 27.82+0.46° 35.37+0.67° 31.09+0.44°

Values are presented as mean + standard deviation (n = 3) and values with different letter superscripts are
significantly (p<0.05) different from any paired mean across the row.

Table 4. Result of acute toxicity test evaluation of the extract

Group of rats

Dose of methanol Extract in mg/kg Weight

No of deaths recorded

Batch 1 10
100
1000
1600
2900
5000

Batch 2

Nil
Nil
Nil
Nil
Nil
Nil

3.3 Results of Acute Toxicity Evaluation

of Napoleonae imperialis Crude
Extract
The results of the acute toxicity test of

Napoleonae imperialis are as presented in
Table 3. The oral administration of Napoleonae
imperialis methanol leaf extract to rats up to 5000
mg/kg caused no mortality in any of the
treatment groups. Signs of toxicity like agitations,
writhing reflexes, tremor, calmness, convulsions
and roughness of hairs were also not observed in
any of the treated groups. Therefore acute
toxicity value for the extract was established to
be >5000 mg/kg body weight. Results for acute
toxicity evaluation of the extract is presented in
Table 4.

3.4 Effect of Napoleonae imperialis Crude
Extract and Fractions on Intestinal
Charcoal Meal Transit in Rats

Table 5 depicts the result of the effect of crude &
fractions of Napoleonae imperialis leaves on
small intestinal motility of charcoal meal transit
time. Two doses each of the crude and fraction
were used to compare the positive and negative
control. The crude extract at 250mg/kg
significantly (p<0.05) reduced the distance
covered by the charcoal meal. The percentage
reduction for the crude at 250mg/kg is 40.09+
2.09 as against loperamide treated group
33.52+2.85 and the negative control 0.00+0.00.
The crude at 500mg/kg recorded a greater
inhibition of 51.44+3.5 when compared to the

13
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Table 5. Effect of methanol crude and fractions of Napoleonae imperialis leaves on
gastrointestinal motility in rats

Treatment groups Length of intestine  Distance moved % movement % inhibition
(cm) (cm)

Control 96.40+5.68" 83.60+10.31" 86.46+6.05" 0.00+0.00%
Loperamide 0.4 mg/kg  96.40+3.36*" 57.00+6.52° 59.17+6.93° 33.52+2.85°
Crude extract 250 97.20+4.32%" 49.40+1.67° 50.84+0.61° 40.09+2.09°
mg/kg

Crude extract 500 99.60+2.70° 39.20+2.17° 39.34+1.29° 51.44+3.53'
mg/kg

F1 250 mg/kg 94.40+5.23*" 65.20+4.15' 69.13+4.35' 20.04+2.86°
F1 500 mg/kg 98.20+5.27° 57.40+4.92° 58.33+3.93° 31.19+3.19°
F2 250 mg/kg 96.20+3.03*" 57.60+3.36° 59.83+1.84° 30.14+1.63°
F2 500 mg/kg 95.60+4.22%" 47.20+2.59° 49.48+4.11° 40.94+2.46°
F3 250 mg/kg 96.20+3.42%" 81.20+1.31" 86.07+2.61" 2.68+0.70%
F3 50 Omg/kg 96.80+3.27%" 80.40+3.07%" 83.10+2.38" 3.93+0.57%
F4 250 mg/kg 98.60+4.83" 75.006+.04° 76.05+2.85Y 11.31+3.54°
F4 500 mg/kg 97.40+3.51%" 64.88+4.04' 66.49+2.04' 24.05+2.86°
F5 250 mg/kg 94.20+2.77%" 25.66+3.22" 27.27+3.67° 69.59+5.55¢
F5 500 mg/kg 08.80+3.49"° 8.96+3.10% 9.11+3.22% 87.70+6.04°
F6 250 mg/kg 91.60+2.70% 61.20+1.92°" 66.84+2.23' 23.46+2.54°
F6 500 mg/kg 96.80+4.76" 46.20+3.56" 48.21+4.26° 43.95+3.85°

Values are displayed as mean * standard deviation (n = 5), and values with different letter superscripts are
significantly (p<0.05) different from any paired mean in the corresponding column

positive & negative control. Groups 5-16 were
administered the fractions at doses of 250 and
500mg/kg. A maximum percentage inhibition
(87.70+ 6.04, p<0.05) was recorded by F5 at 250
mg/kg.

4. DISCUSSION AND CONCLUSION

The fact that Napoleonae imperialis crude extract
and fractions significantly inhibited charcoal meal
transit in the rat’'s gastrointestinal tract suggests
that the extract may contain substances with
antidiarrhoeal activity and may have acted via
the anticholinergic pathway.

As much as 5000mg/kg body weight of the
extract of Napoleonae imperialis leaves, no
death was recorded and the normal behaviours
of the animals were never altered. According to
Lorke [17], any substance that is not toxic up to
5000mg/kg body weight is considered to be
relatively safe. It is well established that the
gastrointestinal tract is host to numerous
muscarinic receptors of all types (especially m;
and m,) which are involved in gastrointestinal
peristaltic contractions and motility (Madubuike et
al., 2015). Acetylcholine released due to
parasympathetic innervations usually binds to
these receptors to bring about increased
intestinal motility [21]. Activation of M3 receptors
usually achieves gastrointestinal maotility by
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triggering phosphoinositide hydrolysis, calcium
ion mobilization and direct contractile responses
while activation of M2 receptors does same by
inhibiting adenylcyclase and potentiating calcium
dependent on selective conductance. A
combination of these biochemical mechanisms
usually brings about gastrointestinal motility [22].

Agents like atropine can bind to these receptors
to inhibit acetylcholine activity and in the process
inhibit  gastrointestinal motility. Loperamide
usually achieves antidiarrhoeal effect by binding
to opiate receptors in the gastrointestinal wall to
inhibit the release of acetylcholine and
prostaglandins, thereby reducing propulsive
peristalsis and also increasing intestinal transit
time (Madubuike et al.,, 2015). Napoleonae
imperialis crude extract and fractions in this study
may have acted via a combination of atropine-
like and loperamide-like effects on the
gastrointestinal tract. These effects of the
extracts may be due to their phenols, flavonoids
and alkaloids contents. Findings in this study
show that significant amounts of these
phytochemical agents are present in Napoleonae
imperialis crude extract and fractions. The
antimotility activities of these phytochemical
agents on the gastrointestinal tract (GIT) are well
documented [20]. The higher antimotility effects
exerted by fractions 4 and 5 suggest that solvent
combinations that vyielded these fractions



Oguamanam et al.; J. Compl. Altern. Med. Res., vol. 22, no. 3, pp. 8-16, 2023; Article no.JOCAMR.100658

collected higher amounts of phytochemical
agents with established antimotility effect on the
GIT. The relationship between extraction solvent
and quantity of extracted phytochemical agents
is also well known [23].

The findings in this study agree with previous

studies that Napoleonae imperialis leaves
possesses antidiarrhoel features.
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