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Abstract

This study was designed to evaluate the biochemical and toxicological properties of stem
bark extract of Annona muricata in twelve (12) male Wistar rats, weighing 190-220g. The
rats were grouped into three (3), A-C. Group A served as normal control while groups B and
C were given different graded doses of methanol extract of Annona muricata (MEAM) stem
bark orally (1000mg/kg and 2000mg/kg respectively) at once daily for 21 days. 5mls of blood
were collected aseptically for the determination of alanine transaminase (ALT), aspartate
transaminase (AST), total white blood cell counts (TWBCC), packed cell volume (PCV),
hemoglobin (Hb) concentration, and creatinine levels.

There was no statistically significant difference (P<0.05) in ALT, TWBCC, PCV, Hb, and
creatinine in groups B and C when compared to control. However, there was a significant
increase (P<0.05) in the level of AST in group C when compared to the control. In
conclusion, the stem bark extract of Annona muricata has no adverse effect. Hence, it is safe
when administered in a graded dose.

Keywords: Annona muricata; Alanine transaminase; Aspartate transaminase; Haemoglobin,
creatinine
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Introduction

Medicinal plants are globally regarded as the basis for health preservation and care. Diseases
such as cancer, diabetes, and cardiovascular problems have reached epidemic proportions and
are viewed as severe health problems; consequently, the therapies for these diseases are of
clinical importance (WHO, 2005). Annona muricata L. is a plant of the Annonaceae family
that has been actively explored in the last decades due to its therapeutic potential. The
therapeutic applications of the Annonaceae family were described a long time ago (Billo™n,
1869), and since then, this plant has drawn attention due to its bioactivity. Fruit juice and
infusions of leaves or branches have been used to treat fever. Muricata is known as soursop
(English), Graviola (Portuguese), and Guana’bana (Latin American Spanish). The fruit is not
only enjoyed as food but the juice is utilized as a galactagogue to cure diarrhea, and heart and
liver problems (Badrie and Schauss, 2009; Hajdu and Hohmann, 2012). The therapeutic uses
of A. muricata leave included treatments for hypertension (Badrie and Schauss, 2009;
Ezuruike and Prieto, 2014), diabetes (Ezuruike and Prieto, 2014), and cancer (Monigatti et
al., 2013). Some patients employed decoctions or capsules of A. muricata for cancer and
pharmacological therapy (Tisott et al., 2013).

Two hundred and twelve active ingredients have been reported to be discovered in A.
muricata (Ana et al., 2018). The major chemicals are acetogenins followed by alkaloids,
phenols, and other substances. Leaves and seeds are the principal plant organs researched,
perhaps because they are the most traditionally used (Yahaya et al., 2017). Thirty-seven
phenolic compounds are present in A. muricata (Ana et al.,, 2018). The main phenolic
chemicals discovered in A. muricata leaves include quercetin (Nawwar et al., 2012) and
gallic acid (Correa-Gordillo et al., 2012). The presence of flavonoids and lipophilic
antioxidant chemicals such as tocopherols and tocotrienols has been observed to be present in
the pulp (Correa-Gordillo et al., 2012). In different investigations, when organic or agueous
extracts have been used, the quantity of extractable total phenols is greatly variable. This is
crucial to emphasize the most common therapeutic usage is aqueous infusion because the
majority of phenols are soluble in water. Phenolic compounds are considered the principal
phytochemicals responsible for the antioxidant action (George et al., 2014). These
phytochemicals have shown pharmacological activities such as antimicrobial, antioxidant,
insecticide, larvicidal, selective cytotoxicity to tumoral cells, anxiolytic, anti-stress, anti-
ulceric, wound healing, anti-jaundice, hepatoprotective, hypoglycemic, immunomodulatory,
and antimalarial among others (Yahaya et al., 2017). Many novel phytochemicals are also yet
to be found in A. muricata. Mechanisms of action of the plant extracts and phytochemicals
against toxicity have been proposed and they include disruption of mitochondrial membrane
to stop cells in GO/G1 phase, the induction of apoptosis, the blockage of numerous signaling
pathways that govern metabolism, induction of metastasis, and necrosis of cancer cells. The
mechanism of action of antioxidant activity is through hydrogen donation (Yahaya et al.,
2017).

Many herbal therapies have identifiable medicinal effects but may also have harmful side
effects. Although medicinal plants are typically believed to be harmless, they are not fully
free of side effects or toxicity (Boukandou et al., 2015). The toxicity of medicinal plants
varies with the chemical composition of the plant in question. Despite the importance of
medicinal plants, some may be a hazard to the health of the users due to potential negative
effects or side effects that may be associated with overdose or toxic principles. This may lead
to toxicity and mortality in patients (Schultiz et al., 2020), so this work is aimed to assess the
biochemical and toxicological features of stem bark methanolic extract of Annona muricata
in Wistar rats.
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Materials and Methods

Animals

This study was carried out on healthy and young adult male Wistar rats weighing 190-220g.
The rats were obtained from the Veterinary Research Institute, Vom, Jos, Nigeria. The
animals were kept under standard housing conditions of light, temperature, and humidity.
They were given free access to food (standard pellets) and drinking water ad libitum.

The National Research Councils Guide for the Care and Use of Laboratory Animals
(Research, 1996) was adhered to.

Plant Collection, Authentication, and Preparation

The fresh stem bark of Annona muricata was collected from Awgu town in Enugu State,
Eastern Nigeria. It was identified and authenticated in the Department of Plant Biology,
University of Nigeria, Nsukka, Nigeria. It was air-dried at room temperature. It was milled
into fine powder. The powder (1.5kg) was macerated in 5 liters of methanol and extracted at
room temperature for 48 hours. The extract was filtered through a Whatman No 1 filter paper
and evaporated to dryness in a rotary filtrate evaporator. The crude plant extract (20g) was
weighed and dissolved in 100mis of distilled water for use in the experiment at a
concentration of 200mg/ml.

Experimental Protocol

The rats were divided into three groups of four rats each; group A (normal control), groups B
and C were given different doses of MEAM’s stem bark orally (1000mg/kg and 2000mg/kg
body weights respectively) at once daily for 21 days.

At the end of 21 days, 5mis of blood was collected from the animals by the retro-orbital
puncture. 2ml of each blood sample was dispensed into ethylenediaminetetraacetic acid
(EDTA) bottles for immediate determination of PCV, Hb, and TWBC. The remaining
volume of blood sample was put in a plain test tube, allowed to clot, and centrifuged at
3000rpm for 5 minutes for maximum extraction of clear sera. The serum samples were stored
frozen until analyzed for ALT, AST, and creatinine.

Liver Marker Enzymes Determination

Alanine transaminase and aspartate transaminase

Alanine transaminase and aspartate transaminase were analyzed using the endpoint
techniques of Reitman and Frankel (1975) provided by Randoxyl laboratory limited, United
Kingdom.

Two test tubes labeled test and blank were set up for the test. 0.5mls of the substrate
(ALT/AST) was added to the test tubes and warmed at 37°C for 5 minutes, and 0.1ml of
serum was added to the test tube labeled test and incubated at 37°C for 60 minutes and 30
minutes for ALT substrate respectively. 0.5ml of 2, 4 -DNPH was added to the two test tubes
at the end of the incubation period. 0.1ml of serum was added to the blank sample only. The
two tubes were then removed from the water bath and incubated at room temperature for 20
minutes. 5mis of NaOH were added to the two samples respectively. The absorbance (A) was
read at 540nm and the result was read from a standard curve.

Determination of Creatinine

The modified Jaffe method of Blass et al. (1974) was used for this determination. The
protocol in the QCA test kit for creatinine was used. Creatinine reacts with picric acid in an
alkaline medium to form a red-colored complex measured at 500nm.
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1ml of serum was pipette into a test tube for the test, and 0.5ml of the working standard was
pipette into another tube; this is the low standard. 1ml of working standard was again pipetted
into another tube; this is a high standard.

Iml, 1.5ml, and 2mis of distilled water were added to the test, low standard, high standard,
and blank tube respectively. 1ml 5% sodium tungstate was added to each of the 4 tubes
respectively. 1ml of 0.6 NH2SO4 each was added to each of the tubes respectively. The
solutions were mixed thoroughly and allowed to stand for 10 minutes. They were centrifuged
at 3000rpm for 5 minutes. Supernatants were collected and the following additions were
made to the corresponding labeled tubes as indicated below:

They were mixed well and allowed to stand for 15 minutes, their extinction was measured in
the colorimeter at 500nm against the blank.

Haemoglobin, Packed Cell Volume, and Total White Blood Cells Count Estimation

The Hb content of the blood was determined by using Sahli’s hemoglobinometer methods,
PCV was estimated using the microhaematocrit method and WBC count was done using a
standard procedure (Bain et al., 2006). Blood was diluted to 1: 200 with Hayem’s fluid
which preserved the corpuscles and then counted with a Neubauer counting chamber under a
light microscope.

Statistical Analysis

The results were expressed as mean * standard error of the mean. Data were analyzed with
one-way analysis of variance from statistical package for social sciences (SPSS) version 15
followed by Dunnet post hoc comparison. Mean values of test groups were compared with
those of the control groups and regarded as significant at p<0.05.

Results

From table 1, there was no statistical significant difference (P<0.05) in ALT in group B and
C when compared to control. However, there was a significant difference (P<0.05) in the
level of AST in group C when compared to control.

Table 1: Values of ALT and AST of methanolic extract of Annona muricata (MEAM) groups
and control group.

Groups ALT (uvL) AST (uiL)
Group A 18.5+3.12° 32.00+4.55%
(Normal control)

(Group B) 19.75+2.87° 39.00+£2.94%
1000mg/kg

MEAM treated

(Group C) 21.75+4.35% 40.00+2.45°
2000mg/kg

MEAM treated

Means with the same letter in same row are not significantly different (p<0.05). Values are
expressed as meantSEM for 5 rats in each group. ALT, Alanine transaminase; AST,
Aspartate transaminase.

In table 2, there was no significant difference (P<0.05) in the values of TWBC, PCV, and Hb,
in group B and C when compared to control.
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Table 2: Values of TWBC, PCV and Hb of methanolic extract of Annona muricata (MEAM)
groups and control group.

Groups TWBCC PCV (%) Hb Creatinine
(cu.mm) (gm/L) (Umol/L)

Group A 4125.00+1155.289% 48.25+2.99° 15.90+0.96* 95.75+9.39°

(Normal

control)

(Group B) 6450.00+£3158.59*  47.75+3.86° 15.75+1.31% 112.00+32.49°

1000mg/kg

MEAM treated

(Group C) 8025.00+3646.34"  48.75+8.02° 15.90+2.41* 100.75+14.91°

2000mg/kg

MEAM treated

Means with the same letter in same row are not significantly different (p<0.05). Values are
expressed as meantSEM for 5 rats in each group. TWBCC, Total white blood cell count;
PCV, Packed cell volume; Hb, Haemoglobin.

Discussion

Toxicity studies are carried out to evaluate the adverse effects of a test substance after
prolonged use and to provide information about the potential health hazards that may arise
from repeated exposure over a relatively short period, such as information about target
organs, the possibility of cumulative effects, and an estimate of the dose at which no adverse
effect is observed. . Findings from this study showed that MEAM was relatively safe, as oral
administration of 1000mg/kg and 2000mg/kg body weights of MEAM did not cause toxicity
in Wistar rat.

The liver and kidneys are sensitive organs whose activities are known to be influenced by a
variety of factors, including medicines and phytochemicals derived from plants, which might
result in hepatic or renal failure (Chang et al., 2012). Alanine aminotransferase (ALT) and
Aspartate aminotransferase (AST) have been known as the marker of injury to hepatic cells
(Yang et al. 2014). The levels of ALT, AST, and creatinine were measured to see if MEAM
had caused any damage to the liver or kidney. The results of our research reveal that MEAM
has no significant effect on the levels of AST and ALT, which are regarded as sensitive
indicators of hepatocellular damage and can provide a quantitative assessment of the degree
of liver damage when kept within limits (Olufunsho et al., 2014). This corroborates the
finding of Hauwa et al. (2017), who found no differences in the serum levels of ALP, ALT,
and AST in Wistar rats administered Annona muricata leaf extract. Furthermore, the results
of our research reveal that MEAM does not affect creatinine levels. This is consistent with
Syahida et al. (2012) finding. The non-significant difference in the levels of these
biochemical parameters indicates that the dosages of MEAM (1000mg/kg and 2000mg/kg
body weight) used for this study may not interfere significantly with the metabolism of these
biochemical parameters. This supports an earlier report by Unuofin and Otunola (2018) who
studied acute and sub-acute toxicity of aqueous extract of the tuber of Kedrostis Africana (L.)
in Wistar rats.  As a result, it is acceptable to conclude that MEAM did not cause any
biochemical damage to the liver or kidney. However, when comparing the 2000mg/kg
MEAM treated group to the control group, there was a significant increase (P< 0.05) in the
level of AST, but the values were far below the normal reference values, as reported by
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Agbai et al. (2014) and Hauwa et al. (2017), suggesting possible hepatoprotective potential
that is worth investigating.

Blood parameter analysis is important for assessing the risk of hematological system changes
in humans. From our findings, MEAM appeared to increase WBC count in a dose-dependent
manner, although, the increase in the two doses compared to controls was not significant. The
effect of MEAM on the total WBC count could be due to the anti-inflammatory property of
Annona muricata (Ana et al., 2018). MEAM treatment at 1000mg/kg and 2000mg/kg body
weight had no significant effect on the hematological parameters of treated rats. This is
demonstrated by the fact that there was no significant change in the levels of TWBCC, PCV,
or Hb, demonstrating that MEAM has a non-toxic effect. Although Okoye and Efiong (2016)
found a significant increase in PCV and Hb in Wistar rats given Annona muricata stem bark
extract compared to the control, our findings are supported by two different authors who
found no significant difference in those hematological parameters (Syahida et al., 2012;
Mariam et al., 2021 ). The discrepancy between our findings and those of Okoye and Effiong
(2016) could be due to differences in dosage, administration duration and time, and animal
weights used in the studies.

In conclusion, this study has provided evidence of unaltered hematological and biochemical
indices following the administration of methanol stem bark extract of Annona muricata,
hence, it is non-toxic and safe in Wistar rats when given in a graded dose.
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