«m Scientific Review gR
5 %/ 1SSN(e): 2412-2599, ISSN(p): 2413-8835

' 7' Vol. 5, Issue. 8, pp: 150-156, 2019 Academic Research Publishing
54 URL: https://arpgweb.com/journal/journal/10 Group
B s s DOI: https://doi.org/10.32861/sr.58.150.156

Original Research Open Access

Toxicity Studies of Aqueous-Methanol Extract of Dennettia tripetala (Pepper
fruit) Fresh Ripe Fruits in Experimental Rats

*
Salawu K.
Department of Biochemistry and Forensic Science, Nigeria Police Academy, Wudil, Kano State, Nigeria

Njoku O. U,

Department of Biochemistry, University of Nigeria, Nsukka, Enugu State, Nigeria

Ogugua V. N.

Department of Biochemistry, University of Nigeria, Nsukka, Enugu State, Nigeria

Abstract

Traditional medicine still remains the main recourse for a large majority of people for treating health problems in
African. Therefore, the aim of this work is to assess the toxicological effect of the fresh ripe fruits using two solvents
for extraction. The toxicological evaluation of agueous-methanol extract of Dennettia tripetala fresh ripe fruits at
100, 200 and 400 mg/kg body weight for 14 days on some biochemical parameters in wistar rats was investigated.
The extract at all the doses tested show non-significant (p > 0.05) increase from the control in ALT, AST, ALP, total
protein, albumin, direct bilirubin, creatinine, Na+ and K+, while the level of total bilirubin and urea show significant
(p < 0.05) increase from the control at 400mg/kg body weight. The levels of SOD, GPx, GST, and GSH in the serum
were significantly (p < 0.05) decrease in the treated rats at 200 and 400mg/kg body weight, whereas the level of
MDA and CAT showed non-significant (p > 0.05) increase in all the animals. The results of this finding indicated
that the aqueous-methanol extract may not have serious effect on the liver and the kidney at 100 mg/kg b.d., but may
be toxic at high doses as observed in the acute toxicity, sub-acute results and antioxidant parameters where it shows
a dose-specific effects.
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1. Introduction

Herbal remedies have been used in the management of various diseases from time immemorial. These remedies
which are commonly self-medicated have no proper dose regimen. Such unformulated use of medicinal plant
without recourse to safety may have adverse effects on the biological system [1, 2]. Their uses have increased among
the populations of developing countries due to their health benefit, minimal side effects [3, 4], and easy accessibility.
Many reports from developed countries have presented cases of acute poisoning of patients admitted to hospitals
which resulted into death mainly due to ingestion of toxic medicinal plants [5-8]. The adverse effects of herbs
includes allergic reaction, hepatotoxicity [9], nephrotoxicity [10, 11], cardiac toxicity [12], neurotoxicity [13] and
even death [8, 14].

Dennettia tripetala is a member of Annonaceae [15], known as pepper fruits in English and is a well-known
Nigerian spicy medicinal plant [16-18]. It is a common ethnomedicinal plant in West Africa, which appears red
when ripe and green in an unripe form with a pungent spicy taste (Figure 1) [19]. The different parts of the plant are
used in the treatment of fever, cough, anti-emetics, and management of diabetics [20, 21]. The aqueous extract of
Dennettia tripetala fruit has been reported to have hepato-protective and nephero-protective effect in CCl,-induced
damage [22], while the ethanol extract of the seed has been reported to show anti-ulcer against aspirin-induced ulcer
[23]. In developing countries, the toxicity of herbal plants were hardly been reported in hospitals and most of the
works done on this plant were on medicinal values and the use of single solvents for extraction. The toxicological
effect of the fresh ripe fruits which is the most common used is limited. Therefore, the objective of this work is to
evaluate the antioxidants and hepatorenal safety of the fresh ripe fruits using aqueous-methanol as the solvent of
extraction.
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Fig-1. Fresh ripe Dennettia tripetala fruits
B 7

2. Materials and Methods

2.1. Collection and Processing of Plant Material

Fresh ripe fruits of Dennettia tripetala were purchased from Ibagwa market in Igbo-Eze South Local
Government Area of Enugu State, Nigeria. All collections were made between the months of April - May 2015. The
fresh ripe fruits sample was authenticated at the Herbarium of the Bioresources Development and Conservation
Programme (BDCP), Nsukka, Enugu state, Nigeria. The fresh ripe fruits were washed, drained, and grinded with
pestle and mortar to obtained homogenate sample. The homogenate fresh samples were used for this analysis.

2.2. Preparation of Plant Extract

A weighed quantity (600g) of the homogenate sample was macerated at room temperature in 1600ml of
aqueous-methanol (1:4) for 48 hours with stirring at regular intervals. The resulting mixture was filtered with
watman filter paper 1 and the filtrate was concentrated by evaporating the aqueous-methanol at 60°C in an oven. The

yield of the extract was calculated with respect to the initial weight of the fresh ripe powder fruit taken:
Yield (%) — weight of aqueous—methanol extract x 100

weight of fresh ripe powder taken

2.3. Animals

All the experimental animals used were obtained from the Department of Zoology and Environmental Biology,
University of Nigeria, Nsukka. The mice and albino rats were kept in wire mesh cages with access to food and water
for two weeks during acclimatization in the laboratory. They were maintained on standard animal feeds and clean tap
water, before and after daily administration of the aqueous-methanol extract of fresh ripe fruits of D. tripetala. The
experiment was designed and conducted in accordance with the ethical norms approved by the University Animal
Ethics Committee Guidance.

2.4. Acute Toxicity Study
Acute toxicity (LDsp) study of the aqueous-methanol extract was carried out according to the method of Lorke
[24]. The LDs, was used for the selection of a starting dose as well as the determination of LDs, of the testing
material. Therefore, the acute toxicity was determined using the formular:
LDso = V(A x B)

2.5. Sub-Acute Toxicity Study

Twenty (20) male adult of albino rats were selected by stratified randomization and then divided into four
groups of five each and treated for 14 days as follows:

Group | (Control group): received distilled water only

Group I1I: received 100mg/kg of extract

Group I1: received 200mg/kg of extract

Group 1V: received 400mg/kg of extract

The first day of dosing was taken as day O and blood was collected on day 14 and used for biochemical and
antioxidant analysis [25].

2.6. Body Weight and Percentage Body Gain

The body weight of each rat was expressed using a calibrated weight balance during the acclimatization period,
once before the commencement of dosing, during the period of dosing and on the 14th day before the animals were
sacrifice.
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2.7. Collection of Blood

Blood samples were collected by the orbital technique. Blood sample for biochemical analysis was collected
from the retrobulbar plexus of the medial canthus of the eye to enable outflow of blood into labeled centrifuge tubes,
allowed to clot and centrifuged for 15 minutes at 3000 rpm to separate serum and the serum was used for
biochemical analysis.

2.8. Determination of Biochemical Parameters

The analysis was carried out to determine the serum concentrations of total protein, albumin, creatinine, urea,
Na®, K, total and conjugated bilirubin, and activities of liver enzymes such as alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and alkaline phosphatase (ALP). The oxidative stress markers such as
malondialdehyde (MDA), catalase (CAT), superoxide dismutase (SOD), glutathione (GHS), glutathione peroxidase
(GPx), vitamin E and C were analyzed using standard laboratory procedure.

2.9. Statistical Analysis

The data obtained were represented as the mean * standard deviation. One way analysis of variance (ANOVA),
Graph pad instant software (San Diego, USA) was used to compare means across the groups. Mean values with p <
0.05 were considered statistically significant.

3. Results

3.1. Percentage Yield
After the extraction of fresh ripe Dennettia tripetala fruits using aqueous-methanol solvents in the ratio of 1:4
(v/v), the percentage yield for the crude extract was 15.17% (w/w) (table 1).

Table-1. Percentage yield of agueous-methanol extract

Aqueous-methanol extract
Weight of D. tripetala fruits (g) 600
Weight of extract after evaporation (g) 91
Percentage yield (%) 15.17

3.2. Acute Toxicity Study

In the acute toxicity of the aqueous-methanol extract, the mice at phase one dosed 10 and 100mg/kg body
weight showed no signs of toxicity and no death was recorded, while at 1000 mg/kg body weight a mouse was found
dead after 24 hours. In the second phase, there was a sign of toxicity at 1600, 2900 and 5000mg/kg body weight and
death was recorded in all the groups (Table 2). The LDs, of the extract was calculated to be 1265mg/kg body weight.

Table-2. The median lethal dose of aqueous-methanol extract of fresh ripe fruits of Dennettia tripetala

Phase one Number of mice Number of death
10 mg/kg 3 0

100 mg/kg 3 0

1000 mg/kg 3 1

Phase two

1600 mg/kg 3 2

2900 mg/kg 3 2

5000 mg/kg 3 2

3.3. Percentage Body Weight Gain

The body weight of the rats dosed with extract for 14 days showed a decrease in weight as the concentrations
increases when compared with the control group. There was significant (p < 0.05) decrease in percentage body
weight gain of the treated rats when compared with the control group. The decrease in weight gain was observed in
all the treated groups as the concentrations and duration of admistration increases from day 7 to 14 compared with
the control group (Table 3).

Table-3. Percentage body weight gain of albino rats administered with aqueous-methanol extract of fresh ripe fruits of Dennettia tripetala

Group Day 7 weight gain (%) | Day 14 weight gain (%0)
Group 1 (control) 26 43

Group 2 (100 mg/kg) 4 8

Group 3 (200 mg/kg) 7 4

Group 4 (300 mg/kg) 2 -5

3.4. Effect of Extract on Liver Function Test (LFT)
The effect of the aqueous-methanol extract on serum aspartate aminotransaminase (AST), alanine
aminotransaminase (ALT), alkaline phosphatase (ALP), total protein, total bilirubin, direct bilirubin, and albumin are
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shown in table 4. It was observed that repeated daily oral administration of the extract at 100, 200 and 400 mg/kg
body weight for the period of 14 days did not show significant (p > 0.05) difference in the serum levels of AST,
ALT, ALP, total protein, direct bilirubin and albumin of the treated groups compared with the control group, while
the total bilirubin of group 4 dosed with 400 mg/kg body weight of the extract showed significant (p < 0.05) increase
from the control group.

Table-4. Effect of agueous-methanol extract of fresh ripe fruits of D. tripetala on serum LFT

Parameters Control(Group 1) | Group 2 Group 3 Group 4

ALT (IU/L) 13.33 £ 3.79* 14.33 £ 1.53% | 15.67 + 3.35° 16.33 +2.64°
AST (IU/L) 42.67 + 4.62° 41.33+351% | 43.33+0.58° 45.00 + 2.53°
ALP (1U/L) 102.12 +33.58° 104.08 £14.16* | 104.55 +11.28° | 106.04 +14.12°
Total protein (mg/dl) 3.807£1.57° 4,35+1.82° 3.37+0.22° 4.40+0.00°
Albumin (g/dl) 4.31+0.30° 4,56+1.68° 4,12+0.33° 4.53+0.31°
Total bilirubin (mg/dl) 0.24+0.01° 0.24+0.02° 0.28+0.00% 0.48+0.11°
Direct bilirubin (mg/dl) 0.15+0.07° 0.15+0.11% 0.16+0.07° 0.19+0.03°

Values are presented as mean + standard deviation (n = 5), values with the same superscript as control are non-significant (p > 0.05)
different.

3.5. Effect of Aqueous-Methanol Extract on Kidney Function Test (KFT)

The effect of fresh ripe fruits of Dennettia tripetala aqueous-methanol extract on the serum levels of creatinine,
urea, Na', and K" are presented in table 5. The creatinine, Na* and K* levels in all the treated groups show non-
significant (p > 0.05) difference from the control, while the urea level in group 4 animals dosed with 400 mg/kg of
the extract show significant (p < 0.05) difference from the control.

Table-5. Effect of agueous-methanol extract of fresh ripe fruits of Dennettia tripetala on serum KFT

Parameters Control(Group 1) Group 2 Group 3 Group 4
Creatinine (mg/dl) 1.43+0.95% 1.45+0.38° 1.49+1.06° 1.50+0.66°
Urea (mg/dl) 43.265+9.31° 44.170+1.51° 46.426+0.00% 56.664+0.88"
Na* (mmol/L) 118.67+43.54° 117.33+21.16% 119.00+34.04% | 121.33+19.66%
K* (mmol/L) 3.03+1.56° 3.17+0.63% 3.15+0.12% 3.18+0.65%
Values are presented as mean + standard deviation (n = 5), values with the same superscript as control are non-significant (p > 0.05)
different.

3.6. Effect of Aqueous-Methanol Extract on the Oxidative Stress Markers

Table 6 shows the results on the effect of the aqueous-methanol extract of fresh ripe fruits of D. tripetala on the
level of malondialdehyde (MDA), catalase (CAT), superoxide dismutase (SOD), glutathione (GSH), glutathione
peroxidase (GPx) and glutathione-S-transferase (GST). The results show that on the administration of the extract for
14 days, there was no significant (p > 0.05) difference in the level of MDA and CAT in the treated rats when
compared with the control. While the results of SOD, GSH, GPx and GST show significant (p < 0.05) decrease in
groups 3 and 4, while group 2 show non-significant (p > 0.05) difference from the control group.

Table-6. Effect of aqueous-methanol extract of fresh ripe fruits of Dennettia tripetala on serum oxidative stress marker

Parameters Control (Group 1) | Group 2 Group 3 Group 4

MDA (mg/dl) 0.51+0.04% 0.52+0.06% 0.52+0.07% 0.53+0.05%

CAT (U/L) 3.83+0.23° 3.76+0.82° 2.96+0.02° 2.96+0.69%

SOD (U/L) 83.30+0.95" 81.11+0.27° 43.80+0.95" 42.59+6.52°

GSH (U/ml) 43.90+0.50° 40.69+5.69° 30.60+0.72° 27.66+0.49°

GPx (U/ml) 24.52+0.86° 21.52+0.052% 16.13+1.04° 16.32+0.90°

GSTs (U/ml) 24.44+0.61° 22.82+4.83° 19.12+3.89° 15.06+1.03"
Values are presented as mean + standard deviation (n = 5), values with the same superscript as control are non-significant (p >
0.05) different

4. Discussion

Solvent extraction is mostly useful technique for isolation of plant active compounds though the extract yields
of the plant materials are highly dependent on the nature of extracting solvent and the solubility of the
phytoconstituents in the solvent of choice, due to the presence of different active compounds present in the plant
material to be extracted which have varied chemical characteristics and polarities that may or may not be soluble in a
particular solvent [26]. The percentage yield of 15.17% (w/w) for the crude extract from this work was a good yield
compared to 14.09% obtained using ethanol solvent reported by Ikpi and Nku [17].

The acute toxicity studies reveals sign of toxicity and incidence of mortality at a dose of 1,600mg/kg body
weight and above with calculated LDs, of 1,265mg/kg body weight which suggests that the extract is toxic to the
mice. This result is in accordance with Oyemitan, et al. [20], who earlier reported the estimated LDs; values of oil
from the plant to be 1,265mg/kg and 775mg/kg for oral and intraperitoneal routes in mice and also reported
2,150mg/kg and 470mg/kg for oral and intraperitoneal in rats respectively. Anaga, et al. [15] also reported the LDs
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of ethylacetate crude root extract to be 1120mg/kg i.p., while Anosike, et al. [23] reported LDsy, above 5000mg/kg
for oral administration of the fruits extract. This indicated that for both aqueous-methanol, ethylacetate extracts and
essential oil administered through oral and intraperitoneal route, the LDg, is below 2000 mg/kg body weight. While
oral route of the ethanol fruit extract reported by Anosike, et al. [23] is in contrast to other reports. The type of
solvents used for extraction and routes of administration may have aided the toxicity of the compounds. Hilaly, et al.
[27] reported that the toxic effects observed may be due to yet unidentified additional phytochemicals in plants,
which have been isolated by difference in the solvent used.

Change in body weight has been used as an indicator of adverse effects of drugs and chemicals [27, 28],
decrease in body weight of the treated rats was observed in percentage body weight gain of the animals treated with
the crude extract between day 7 and 14 when compared with the control (Table 3), this indicated that the extract may
have a negative effect on the normal growth of the animals. The mild toxic nature of the extract may have led to a
loss of appetite and decrease feed intake, resulting in weight loss in the treated animals which may have reduced feed
intake. Also, the presence of tannin which can prevent the bioavailability of protein may be the cause of observed
decrease in weight gain [29].

Liver toxicity is measured based on activity of ALT, AST, ALP, as well as the levels of total protein, albumin,
total bilirubin and direct bilirubin. An elevated level of AST, ALT, and ALP in serum have been reported as an
indication of hepatocellular disruption, due to the damage to structural integrity of the liver which is deranged or
compromised, leading to leakage of these enzymes from the cytosol into the bloodstream [30, 31], while the bilirubin
is an important metabolic product of the blood with biological and diagnostic values [32]. Total protein and albumin
can be used as markers for assessing the functional capacities of the liver [32, 33]. The non-significant (p > 0.05)
difference in all these parameters in rats treated with the extract suggest that the sub-chronic administration of this
extract does not seriously affect hepatocyte function in the rats or induce any serious cytotoxic damage to the liver at
the tested dose. While the significant (p < 0.05) increase in total bilirubin at 400 mg/kg may be due to break up of
more hemoglobin present in red blood cells than what the liver can handle. Ikpi and Nku [17], earlier reported that
pepper fruits extract have an adverse effect on hematological parameters due to its lowering effect on RBC and
WABC. Olson, et al. [34], also report that the hematopoietic system is one of the most sensitive targets for toxic
compounds. The pharmacological and toxicological activity of most herbal medicines has been linked to the
presence of alkaloids, triterpenoids, flavonoids, saponins, steroids, tannins, and other compounds in the herbs [35].

The kidney functioning capacity was assessed by measuring the levels of electrolytes, creatinine, and urea in the
serum of the animals. The non-significant (p > 0.05) effect of the extract on the serum Na*, K*, and creatinine of the
animals suggest that the normal functioning of the kidney in relation to these parameters were unaffected. However,
since there was no significant reduction in total protein, which may lead to increase in urea a bi-product of protein
catabolism; the observed increase in urea level at 400 mg/kg body weight may suggest impaired kidney function of
the animals. It may also be an indication of dysfunction at the glomerular and tubular levels of the kidney [32]. This
significant (p < 0.05) increase in the urea levels of the animal dosed 400mg/kg body weight indicate dose and
parameter specific effect of the extract since other parameters were not significantly altered at other dose levels [32].
The aqueous extract of Dennettia tripetala fruit has been reported to have a protective effect on the liver and the
kidney against CCls-induced damage [22].

Decrease in serum activity of SOD, GPx and GST and a decrease in GSH level (oxidative stress biomarkers)
and non-significant difference in the levels of MDA and CAT may indicate inhibitory effect on lipid peroxidation
and on the enzyme. The reduced levels of both enzymatic and non-enzymatic antioxidants in aqueous-methanol
extract might be attributed to some phytochemical constituents present in the extract, which either act as prooxidant,
and inhibit the primary and secondary enzymes in the antioxidant cycle or the antioxidants may have acted on the
induced oxidative stress generated by the extract. Reports have shown that some flavonoids [36, 37], and other
phytochemical constituents [38, 39], can act as pro-oxidants. The preliminary Phytochemical investigation has
identify the presence of alkaloids, flavonoids, saponins, steroids, tannins, glycosides, saponin glycosides, terpenes
and resins in the aqueous-methanol extract, while Otemenyin, et al. [35] have linked the pharmacological and
toxicological activity of most herbal medicines to the presence of these phytochemicals. This work is in accordance
with work of Mahmoud, et al. [40] who shows that Urtica pilulifera extracts have an inhibitory effect on the lipid
peroxidation by acting as a prooxidant.

5. Conclusion

The results of this finding indicated that the aqueous-methanol extract may have no serious effect on the liver
and the kidney at 100 mg/kg b.d., but can be toxic at high doses as observed in the acute toxicity, sub-acute results
and the antioxidant parameters where it shows a dose-specific effects.

Recommendation
In order to establish the true toxicity of the aqueous-methanol extract, the period of administration should be
extended from 14 to 28 days.
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