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Abstract

This study evaluated the effects of ethanolic extracts of fruits of Dennettia tripetala on liver function of male albino rats.
Dennettia tripetala is an endemic plant of west tropical Africa that is known as pepper fruit. The fruit is known for its numerous
medicinal properties such as antioxidant, anti-inflammatory and antidiarrhea. The plant materials were air dried and made
into powder, 250g was used for the crude extraction using 70% ethanol. Ninety eight male albino rats were used in this study;
forty eight were used for LD50 and fifty for the main experiment. The animals were randomly distributed into 5 groups of 10
animals each. The test animals were administered single dose of ethanolic extracts of fruits of D. tripetala (200 mg/kg and
400 mg/kg) daily for twenty-one days. The animals sacrificed at end of the 21 days. Blood sample was collected via cardiac
puncture for biochemical analysis, while the liver was harvested for histological examination. A very high LD50 value of 4000
mg/kg body weight was recorded in this study. The results of biochemical parameters revealed that mean values of AST
ALT and ALP were elevated significantly (p<0.05) in all the test groups, except ALP in group 4 which showed no significant
alteration when compared to the control. Total protein, albumin and globulin showed no significant alteration in all the test
groups; total and direct bilirubin decreased significantly in test groups 4 and 5, and increased in group 2, while indirect
bilirubin showed no significant alteration in all the test groups. Photomicrograph of liver section of normal control rats (group
1) showed normal central vein, portal triad, sinusoids and lamella of hepatic cells as well as those in all the test groups.
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Abbreviations: AST: Aspartate Aminotransferase; ALT: Nigeria, Ivory Coast,and Cameroon are all home to this specie.
Alanine Aminotransferase; ALP: Alkaline Phosphatase; In English, it's known as ‘pepper fruit, but it is also known
TB: Total Bilirubin; DB: Direct Bilirubin; TP: Total Protein; as mmimi in Igbo, nkaika in Ibibio, imako in Urhobo, ako in
ALB: Albumin, ANOVA: One-Way Analysis Of Variance; SPSS: Edo, opipi in Idoma and igberi in Yoruba [2,3]. The fruits
Statistical Package For Social Sciences, GLB: Globulin. and leaves are often use as spices or seasonings in meats,
sausages, stews, soups, and vegetables [4]. Certain fruits and

Introduction leaves are used as flavouring agent as well as quality of wine

and alcohol [5]. The tree’s bark is use to add flavor to variety

Dennettia tripetala, a member of the Annonaceae family, of dishes and the wood is burned as a source of energy

is a significant endemic plant of West Tropical Africa [1]. [6], the leaves and seeds are used in traditional medicine
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to cure fever, cough, asthma, catarrh, toothache, diarrhea,
and rheumatism [7], as well as to boost appetite, cleanse
throats, ease coated tongues, and halt nausea [4]. Spices
and herbs are assumed to help tighten uterus, therefore the
seeds are a significant part of women'’s diets after childbirth
[8,9]. Antioxidant, antidiarrheal, antibacterial, antiparasitic,
anticonvulsant, antitrypanosomal, antimalarial, anti-
inflammatory, anti-snake venom, and antinociceptive effects
have all been associated with the plant [6]. According to
studies, D. tripetala has a variety of phytochemicals, the type
and quantity of which varies depending on which portion of
the plant is investigated [10].

The liver is one of the most essential organ in the body
since it is in charge of controlling critical biochemical and
functional activities such as maintaining homeostasis,
supplying energy and nutrients, and detoxifying foreign
substances such as medications and other toxicants [11-
13]. Chemical agents such as alcohol, aluminum trichloride,
carbon tetracloride, diethylnitrosamine, and acetaminophen
cause the most common type of liver problem [14,15].
According to Agada SA & Singh A, et al. [16,17], liver
illnesses such as cirrhosis are the fifth leading cause of
death and the second leading cause of mortality among all
digestive diseases, with approximately 2 million deaths per
year worldwide. Thus, hepatic stimulating medications,

according to Shanmugasundaram P, et al. [18], may cause
liver impairment.

Materials and Methods

Plant Material Used

The Dennettia tripetala fresh fruits utilized in this
investigation were bought in Nsukka, Enugu state, Nigeria.
A manual blender was used to pulverize the choice healthy
fruits after they had been air-dried.

Preparation of Plant Extract

The crude extraction was carried out according to the
method of Ezeonwu VU, et al. [19], with little modification.
The plant materials were air dried and made into powder.
The powder (250g) was soaked in 1000 ml of 70% ethanol
in a beaker, stirred rigorously and allowed to stand for 48
hours before filtering twice with cheesecloth and whattman
filter paper (No 1). The filtrate was concentrated using
rotary evaporator at 68°C. Appropriate weights of the filtrate
were prepared in normal saline equivalent of the various
concentrations used for the experiment. The concentrated
extracts were corked in an airtight container, refrigerated at
4°C for further analysis.

Figure 1: Unriped fruits of Dennettia tripetala.

Figure 2: Riped fruits of Dennettia tripetala.
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Experimental Animals

The rats were purchased from Hema farms federal
housing estate Bajaburie Yola, Adamawa State, Nigeria.
The animals were housed in animal house of Biochemistry
Department, Federal University Wukari, Nigeria under
standard laboratory conditions and were allowed free access
to standard diet and water ad libitum. The animals were
acclimatized for two weeks before the experiment.

Experimental Design

Ninety-eight male albino rats (about 8 weeks of age) were

used for this experiment; forty-eight were used for LD, and
50 for the main experiment. The animals were acclimatized
for two weeks before the experiment. All experiments were
conducted in compliance with ethical guide for care and use
of laboratory animals of Federal University Wukari.

Acute Toxicity Study (LD, )

Forty-eight (48) rats were used for the LD, according to
the method reported by Lorke D & Njoku OU, et al. [20,21]
with slight modification for oral routes in rats.

Riped D. tripetala _ l_\lumb.er of Rats bef(?re I_Jnriped D. Number of .Rats before Adn.linistrati_on
(mg/kg. bw) Admml_stratlon _of Ethano!lc Extract | tripetala (mg/ of Ethanolic Extrac.t of Unriped Fruits
of Riped Fruits of D. tripetala kg. bw) of D. tripetala

250 4 250 4

500 4 500 4

1000 4 1000 4

2000 4 2000 4

3000 4 3000 4

4000 4 4000 4

Table 1: Acute toxicity study (LD,,) of ethanolic extract of fruits of Dennettia tripetala.

Test Groups

The test groups consist of five groups of ten animals each.
Each test group was administered ethanolic extracts of fruits

of D. tripetala for three weeks (Table 2), except the normal
control group. The extracts were administered through oral
route.

Group 1 2 3 4 5
Normal Ethanolic extract Ethanolic extract Ethanolic extract of | Ethanolic extract of
Treatment Control of riped fruits of D. of riped fruits of D. uniped fruits of D. uniped fruits of D.
tripetala tripetala tripetala tripetala
200 mg/kg 400 mg/kg 200 mg/kg 400 mg/kg

Table 2: Test Groups.

Animal Sacrifice and Collection of Samples

At the end of the administration period, the rats were
anaesthetized with chloroform vapour. Each rat’s blood
was collected through cardiac puncture into different blood
collection tubes suitable for each biochemical parameter.
The blood collected in plain sample collection tubes were
allowed to stand for ten minute and spun at 3000 rpm for 10
minutes using centrifuge, in order to sediment the fibrinogen
and other materials. The serum was collected using Pasteur
pipette and then subjected to various biochemical analyses.
The liver was harvested, stored in 10% formalin for
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histological examinations of the organs.

Determination of Levels of Liver Biochemical
Parameters in Rats Administered Ethanolic
Extracts of Fruits of D. tripetala

Level of selected biochemical parameters such as
aspartate aminotransferase (AST), alanine aminotransferase
(ALT), alkaline phosphatase (ALP), total bilirubin (TB),
direct bilirubin (DB), total protein (TP), albumin (ALB) were
determined using auto-chemistry analyzer Landwind LW
E60B, China.
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Histological Examination of the Liver of Rats
Administered Ethanolic Extracts of Fruits of D.
tripetala

The liver was harvested and fixed in 10% formalin, then
gradually dehydrated in 50-100 percent ethanol, cleaned in
xylene, and embedded in paraffin wax. The 5-6 mm thick
sections were then prepared with a rotary microtome (Leica
RM 2125 RTS, Singapore) and stained with hematoxylin and
eosin dye for microscopic study of histological changes in the
liver.

Statistical Analysis

One-way analysis of variance (ANOVA), further with
Duncan’s multiple comparison test was use. Results were
expressed as mean * standard deviation of means obtained
(N=7). The statistical analysis was performed using
Statistical Package for Social Sciences (SPSS) version 23 and
significance was at p < 0.05.

Results

The results of this study are presented in the tables and
figures below

LDSO
Concentration Number of Number of Concentration g il it
. . . . Rats Before Rats After
of Riped Fruit Rats Before Rats After of Unriped Fruit . . .. .
. . . .. . Administration Administration
Extract of D. Administration of | Administration of Extract of D. of Unripe Fruit of Unripe Fruit
tripetala (mg/kg. | Riped Fruit extract | Riped Fruit Extract| tripetala (mg/kg. P P
. , Extract of D. Extract of D.
bw) of D. tripetala of D. tripetala bw) , .
tripetala tripetala
250 4 4 250 4 4
500 4 4 500 4 4
1000 4 4 1000 4 4
2000 4 4 2000 4 4
3000 4 4 3000 4 4
4000 4 0 4000 4 1

Table 3: LD50 result of ethanolic extract of fruits of D. tripetala.

There was no mortality recorded after administration of
all doses of the extract, except dose 4000 mg/kg. By which

Levels of Selected Liver Marker Enzymes

showed 100% and 75% mortality for riped and unriped
ethanolic fruits extract of D. tripetala respectively.

Parameters AST (IU/L) ALT (IU/L) ALP (IU/L)
Group 1 (Normal control) 10.37 £ 1.36* 10.45 + 1.37° 41.84 +291°
Group 2 (Riped fruit of D. tripetala: 200 mg/kg. bw) 69.30 £ 7.97° 74.33 +£11.81°¢ 48.73 £3.90°
Group 3 (Riped fruit of D. tripetala: 400mg/kg. bw) 68.74 + 4.63° 81.60 + 5.87¢ 59.73 + 5.40¢
Group 4 (Unriped fruit of D. tripetala: 200 mg/kg. bw) 147.93 £ 10.23¢ 72.56 £ 9.98° 46.01 £ 5.15%P
Group 5 (Unriped fruit of D. tripetalal 400 mg/kg. bw) 94.25 + 9.87¢ 107.37 £ 5.47¢ 50.63 + 3.74°

Table 4: Concentration of selected liver marker enzymes of male albino rats administered ethanolic extracts of fruits of D.

tripetala.

Results are expressed as mean # standard deviation of group
results obtained (n=7).

Means in the same row having different superscripts are
statistically significant (p<0.05).

Legend: ALT= Alanine transaminase, AST= Aspartate
transaminase, ALP= Alkaline phosphatase.
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The results of selected liver function indices showed
that AST, ALT and ALP were elevated significantly (p<0.05)
in all the test groups except ALP in group 4 which showed no
significant alteration when compared to the control.
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Serum Protein Parameters

Parameters TP (gm/dL) ALB (gm/dL) GLB (gm/dL)
Group 1 (Normal control) 7.01 + 0.46*° 3.58+0.112° 3.44 + 0.46°
Group 2 (Riped fruit of D. tripetala: 200 mg/kg. bw) 7.66 + 0.88° 4.14 + 0.80° 3.52 £ 0.492
Group 3 (Riped fruit of D. tripetala: 400mg/kg. bw) 6.74 + 0.81° 3.40 + 0.37° 3.40 +0.37°
Group 4 (Unriped fruit of D. tripetala: 200 mg/kg. bw) 7.12 + 0.69*° 3.62 + 0.40%° 3.50 + 0.43a
Group 5 (Unriped fruit of D. tripetalal 400 mg/kg. bw) 7.30 £ 0.682P 3.59 + 0.46*° 3.71 +0.34°

Table 5: Concentration of selected serum protein of male albino rats administered ethanolic extracts of fruits of D. tripetala.

Results are expressed as mean #* standard deviation of group
results obtained (n=7).

Means in the same row having different superscripts are
statistically significant (p<0.05).

Levels of Serum Bilirubin

Legend: TP= Total protein, ALB= Albumin, GLB= Globulin.
Total protein, albumin and globulin showed no significant
alteration in all the test groups.

Parameters TB (mg/dL) DB (mg/dL) INDB (mg/dL)
Group 1 (Normal control) 0.55+0.12¢ 0.36 £ 0.06° 0.19 £ 0.10?
Group 2 (Riped fruit of D. tripetala: 200 mg/kg. bw) 0.67 +0.13¢ 0.49 £ 0.11°¢ 0.18 £ 0.05°
Group 3 (Riped fruit of D. tripetala: 400mg/kg. bw) 0.49 + 0.10°¢ 0.31+0.07° 0.18 + 0.07°
Group 4 (Unriped fruit of D. tripetala: 200 mg/kg. bw) 0.30 £ 0.06° 0.16 + 0.05? 0.13 £ 0.032
Group 5 (Unriped fruit of D. tripetala 400 mg/kg. bw) 0.39 £ 0.10%° 0.21 + 0.05? 0.19 + 0.07?

Table 6: Concentration of selected serum Bilirubin of male albino rats administered ethanolic extracts of fruits of D. tripetala

Results are expressed as mean * standard deviation of group
results obtained (n=7).

Means in the same row having different superscripts are
statistically significant (p<0.05).

Legend: TB= Total bilirubin, DB= Direct bilirubin, INDB=

Histological Examination of Liver Tissues

Indirect bilirubin.

Total bilirubin and direct bilirubin decreased significantly
in groups 2, 4 and 5, while indirect bilirubin showed no
significant alteration in all the test groups when compared
with normal control.

Figure 3: Photomicrograph of liver section of normal control rat (Group 1).
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Figure 4: Photomicrograph of liver section of rat administered ethanolic extract of riped fruit of Dennettia tripetala (200mg/
kg) (Group 2).

J

-

Figure 5: Photomicrograph of liver section of rat administered ethanolic extract of riped fruit of Dennettia tripetala (400mg/
kg) (Group 3).

J

Figure 6: Photomicrograph of liver section of ratadministered ethanolic extract of unriped fruit of Dennettia tripetala (200mg/
kg) (Group 4).

Shadrach P, et al. Effects of Ethanolic Extracts of Fruits of Dennettia tripetala on Liver Function of Male Copyright© Shadrach P, et al.
Albino Rats. Int ] Biochem Physiol 2023, 8(2): 000226.


https://medwinpublishers.com/IJBP/

International Journal of Biochemistry & Physiology

kg) (group 5)

Figure 7: Photomicrograph ofliver section of ratadministered ethanolic extract of unriped fruit of Dennettia tripetala (400mg/

Discussion

The current investigation examined how male albino
rats’ liver functions were affected by administration of
ethanolic extract of fruits of D. tripetala. A very high LD50
value of 4000 mg/kg body weight for acute toxicity test
obtained in this study indicates that the extract has a very
high safety margin (Table 1). Team of researchers Akpakpan
El, etal. [22] reported an LD50 of 3496 mg/kg body weight of
riped fruits of D. tripetala. The work of Ikpi D, et al. [23] who
injected mice with an ethanolic extract of fruits of D. tripetala
intraperitoneally showed averylow LD50value of251.19 mg/
kg body weight. Researchers Anosike CA, et al. [24] provided
an estimate of above 5000 mg/kg LD50 value, implying that
the mice did not perish after being given an ethanolic extract
of D. tripetala seeds for 24 hours. Additionally, Anaga AO, et
al. [25] found that an intraperitoneal administration of ethyl
acetate extract of roots of D. tripetala to mice resulted in
an LD50 of 1120 mg/kg. The LD50 result from this present
study is closely related to report of Akpakpan EJ, et al. [22]
and is in contrast to findings of Ikpi D, et al. [23] which used
mice and Anaga AO, et al. [25] which used rats.

The results of liver function parameters showed that
administration of low and high dose (200 mg/kg and 400
mg/kg respectively) of both riped an unriped fruits extracts
of D. tripetala significantly increased serum activities of AST,
ALT and ALP in all test groups with the exception of test group
4 for ALP which showed mild alteration when compared to
the control (group one) after 21 days of treatment (Table
4). The result of AST, ALP and ALT from this current study is
in contrast with the report of Iseghohi SO, et al. [26] which
reported decrease in serum ALT and ALP, but in tandem with
the report of Iseghohi SO, et al. [27] which reported increased
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in activities of the liver marker enzymes.

Increased serum enzyme activities indicate cellular
leakage and a breakdown of the functional integrity of the
liver cell membrane [28]. Elevated blood ALP level could
be due to increased hepatic synthesis of the enzyme [29],
or due to coronary artery disease according to Johnson RC
& Schoppet M, et al. [30,31], since they encourage vascular
calcification via the pyrophosphate pathway. Additionally, a
high blood ALP level worsens the prognosis for those with
coronary artery disease and raises the chance of death
[32,33]. Photomicrograph of liver section of normal control
rat (group 1) showed normal central vein, portal triad,
sinusoids and lamella of hepatic cells as well as those of all
other test groups. The photomicrograph of the liver suggests
that the liver cells were not impaired by both riped and
unriped fruit extracts of D. tripetala. The photomicrograph
agrees with the results of biochemical indices such as
ALP, TP, ALB, total bilirubin, total cholesterol, triglyceride,
chloride and sodium. Consumers of extracts of fruits of D.
tripetala may not be at risk of liver toxicity as the ethanolic
fruit extract of D. tripetala exhibited some hepatoprotective
activities.

The insignificantalterations in total protein, albumin and
globulin in all animal test groups, suggest that consumption
of fruit extracts of D. tripetala may not affect levels of their
serum total protein.

The low levels of serum total bilirubin in test groups
4 and 5, suggests that bile is been expelled properly by the
liver. Consumers of unriped fruit extracts of D. tripetala may
not experience bile duct obstruction.
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Conclusion

This study showed that administration of fruit extracts
of D. tripetala exhibited hepatoprotective activity, mild
alteration in serum total and direct bilirubin with no
remarkable alteration in serum protein and liver histology,
this is very important for normal liver functions.
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