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ABSTRACT

the objective of this study was to explore the togpatective and hepatocurative effects of aquesiasn bark
extract of Annona muricata his experimental controlled study was carried between the May and July, 2015. A
total of 36 male albino rats of age 2 weeks, meaight of 88.03 g, were randomly divided into sivugs. The
groups designated 1, 2, 3, 4, 5 and 6 were orallymiaistered 1ml of distilled water, 300 mg/kg oétarninophen
for 7 days, 300 mg/kg of acetaminophen for 7 daykadlowed to heal naturally, 300 mg/kg of acetawpimen for 7
days and 25 mg/kg aqueous stem bark extract of #nmuricata for another 7days), 25 mg/kg aqueoemdbark
extract of Annona muricata for 7 days, and (25 m@§ueous stem bark extract of Annona muricat fdays and
300 mg/kg of acetaminophen for another 7 days,a&sgely. The experiment lasted for 14 days. Blaod liver
samples were collected and investigated using #igran and Frankel, Kinetic, Haematoxylin and Easiethods.
Result showed significant increase in serum leokklkaline phosphatase (ALP; 220.80+38.27 to 582135.06),
aspartate transaminase (AST; 29.00+7.31 to 60.83%2% alanine transaminase (ALT; 6.60£1.94 to 2@8BKH50)
and lactate dehydrogenase (LDH; 313.00+153.88 t4.60+444.29) when group 1 was compared with group 2
(p<0.05). Liver microscopy of group 2 showed evaeaf cholestasis and necrosis. It also showedmahchange

in tissue architecture with concomitant significadecrease in serum levels of ALP (244.83155.92)T AS
(28.50414.33), ALT (6.00+1.89) and LDH (306.60+163) when group 6 was compared with group 2 (p<Q.0%)
conclusion, the biochemical analysis and liver msmopy of this study suggests that aqueous steknexaract of
Annona muricata possess significant hepatoprotectwnticholestasis and antisinusoidal congestiarpprties.

Keywords: Annona muricata Hepatoprotective, Stem bark, Acetamenophen, Aatéstasis, Antisinusoidal-
congestion

INTRODUCTION

Migraine is a headache; severe enough to profourelifrict or inhibit routine daily activity and witresultant
nausea or light or sound sensitivity [1]. In theok&l Burden of Disease Survey 2010, it was ranlketha third
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most prevalent disorder and seventh-highest spectiuse of disability worldwide [2]. Amnalgesicis any
medication intended for the relief of pain suchaastaminophen and opioid among others. Patients ehitonic
headache understandably tend to take analgesnsefndy in an effort to reduce their pain and sabd@ themselves
to carry out their routine activities [3].

Acetaminophen produces damage to the hepatic nasooNature (sinusoidal endothelial cell) which hssin
hepatocellular injury [4]. The reactive metaboldk acetaminophen, N-acetgtbenzoquinoneimine (NAPQI), is
produced by cytochrome P-450 (CYP) as a resultretttwo electron oxidation of acetaminophen [Bie study
carried out by Ito et al. [6] revealed swelling thfe endothelial cells and erythrocytes penetratito the
extrasinusoidal Space of Disse following acetamiveopoverdose. More so, analgesic nephropathy, a far
chronic renal disease, has been reported to oottawfng recurrent liver injury due to excessivéake of analgesic
mixtures [7]. Nephropathology, particularly proximaubal cell necrosis, has been observed following
acetaminophen overdose [5]. It is estimated that®oand 1% of patients undergoing dialysis in Aal&t, Europe
and the United States, respectively due to anagegphropathy [8]. Recent reports which favouruke of herbal
preparations over synthetic drugs [9-11] have iased the number of researches carried out on iplatgrials in a
bid to finding a safe natural analgesics and heggatective products.

Annona muricatebelonging to the family Annonaceae, found throughte tropics, [12] and has been known to
possess antidiabetic [12-14], antioxidant, antigetec [15], antinociceptic and antiulcerative effefl6,17]. It is
usually recommended in cases of constipation, hdsjpertension and coronary diseases [12]. Hewdittle or

no work has been carried out to evaluate the pgtehaqueous stem bark extractAsfnona muricatdo ameliorate
the toxicity caused by acetaminophen (paracetaowisumption. Thus, the aim of this study is to deiee the
hepatoprotective effect @nnona muricatdollowing acetaminophen induced hepatotoxicity.

MATERIALS AND METHODS

2.1 Study area

The study was carried out at the animal facilitghie department of Medical Laboratory Science, Faaf Health
Sciences, Madonna University Elele, Rivers statgefih between May and July, 2015. The study esdadated in
the tropics (with the mean daily temperature of°29 at the southern part of Nigeria; latitude 52341N and
longitude 6 55-7 85E [18].

2.2 Ethical approval

The research received ethical approval from thedeyental ethics committee of Madonna Universitigedia. The
experiment was conducted in accordance with theéejjuies of the U.S. National Institute of Healt®]bn the care
and use of laboratory animals and also in accoarith the principles of Good Laboratory Proced@f.

2.3 Animals handling

A total of 36 male albino rats, 2 to 3 weeks of agge used for this study. The experimental animaédd for this
study were obtained from the animal facility in Mada University, Elele, Nigeria housed in wire negsltage
under standard conditions (temperature 25 -29°Qyal@s light and 12 hours darkness cycles).

2.4 Test samples

The test samples were Acetaminophen &mhhona muricatastem bark extract. The acetaminophen which is
paracetamol was bought from Madonna University Plaay, was grinded and weighed. Fresh large quaotity
stem bark ofAnnona muricatdree was gotten from Amucha village in Orlu logakernment of Imo state Nigeria.
The botanic identification and authentification wasried out in faculty of pharmacy Madonna UniitgrsElele
campus by a taxonomist and a sample keep at thafem (MU/PHGSY/05/001).

2.5 Preparation of extract

Fresh stem bark oAnnonamuricatawas cut from the tree, dried for one week untédréhwere no evidence of
obvious moisture in them, the dried stem bark wasdgd into powered form. Six hundred (600) ml dtitled
water was added to 100 grams of the ground sterk &ad allowed to stand in a refrigerator for 72hrhe
supernatant was decanted into a beaker, filtergtd) dter papers and the water evaporated to dsgrie an oven.
After drying, the powder form of the extract wasaped in aluminum foil and preserved in a refrigar21,22].
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2.6 Experimental design

This experimental controlled study was carriedinutladonna University, Elele Campus, River Statdéptal of 36
male albino rats with an average weight of 88.03grevused as animal model, housed in six mesheds cage
containing 6 rats each. They were allowed to aatiime for two weeks before the commencement of the
experiment and fed on standard rat chow and veatdibitumfor the duration of the experiment. Group 1, 24,3

and 6 were orally administered 1ml of distilled erafor 14 days, 300 mg/kg of acetaminophen for ysd&00
mg/kg of acetaminophen for 7 days and allow to medlrally, 300 mg/kg of acetaminophen for 7 dayd a5
mg/kg of Annona muricataextract for 7 days, 25kg body weight Afinona muricateextract for 7 days, 25mg/kg
body weight of extract for 7 days and 300 mg/kgoétaminophen for 7 days, respectively. Ammona muricata
extract and acetaminophen were dissolved in 1 rdistiiled water before administration.

2.7 Sample collection and biochemical analyses

At the end of the experiment (14 days), the animadee subjected to an overnight fast, weighed uaimgighing
balance (Doran-PC 500), anesthetized by the “Drethod” [23], blood samples taken from their jugulain and
dispensed into plain containers labeled appropyiaed allowed to coagulate. The samples were ifegéd in a
Power Spin Centrifuge (C858E) for 10 minutes atGtb®ithin two hours after collection. The serumadibed was
stored frozen until analyses. Immediately aftertitood collection the rats were sacrificed and etigsd. The liver
was excised, blotted dry, weighed on a microbalasemesitive at 0.001 mg (Precisa 125A, Switzerlaail
recorded. Liver samples were fixed in 10% fornmaline until histopathological analysis. Biochemiealalyses
were carried out to determine the serum conceatrsitand activity of some enzymes such as AST and AL
(Randox Laboratories Ltd, United Kingdom, 30390%jng the Reitman and Frankel method. ALP (Randox
Laboratories Ltd, United Kingdom, 3230003) and LA&bappe Diagnostics, Switzerland, 51407002) leveten
estimated using the kinetic method as described Spd [24]. Their absorbencies were read using a
spectrophotometer (APEI PD-303S).

2.8 Automatic tissue processing

The tissues were processed in an automatic tissoeegsor (Jung Histokinette 2000) as follows: Beake
(containing10% formal saline) for 3 hours, BeaRdrcontaining 70% alcohol)forlhour, Beaker 3 (@mnhg80%
alcohol) for 2 hours, Beaker 4 (containing90% bt for2 hours, Beaker 5(containing95% alcohokRftours,
Beaker 6 (containing95% alcohol) for 2 hours, Beake(containingabsolute alcohol I) for 2hours, Beal
(containing absolute alcohol II) for 2hours, BeaRe(containing xylene ) for 3 hours, Beaker 1@r(@ining
xylene II) for 3 hours, Wax bath | for 3 hours, Wath 1l for 3 hours. After to the last processatgge, tissues
were covered in molten paraffin wax in metallic esdding moulds, allowed to cool and solidify in &igerator for
15 minutes at 5°C. The cooled and solidified tisblacks were trimmed to remove excess wax and Igeria
sectioned at um on a rotary microtome (KEDEE KD- 3668AM). The sees were floated in 20% alcohol and
transferred to a water bath (HH-420) at 45°C amttqel up at an angle using clean frosted end slilésquate
attachment of tissues to slides was ensured bynglalce tissue and slide on a hot plate for a damadf 40 minutes.

2.9 Haematoxylin and Eosin staining

The tissue sections were dewaxed in 2 changeslefeyor 2 minutes each, hydrated through decrgagiades of
alcohol (that is, 100%, 90%, 80% and 70%) for 2utés each, stained in Ehrlichshaematoxylin for 3utds and
rinsed in running tap-water to remove excess stdie. sections were differentiated in 1% acid al¢dbioa second,
blued in running tap water 10 minutes, countersiiwith 1% eosin for 2 minutes, rinsed in watehyilated in
ascending grades of alcohol (70%, 80, 95% and ateoldealcoholized in xylene, dried at room terapee and
mounted using dibuthylphthalate propylene xylenée Tslides were examined under a light microscopg an
photomicrographs were taken using a camera attechtb@ microscope.

2.10 Statistical Analysis

The biochemical data were subjected to some stafistnalysis: analysis of variance (ANOVA) aRdst Hoctest
was carried out on the data using the Statistieadk®ge for Social Sciences (SPSS; version 18).egaluvere
reported as Mean + SD. P-value is significant 4.p5.
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RESULTS

Table 1: comparing the effects of agueous stem basektract of Annona muricata and paracetamol on some enzymes and weight of the

liver based on group treatments

Groups ALP (UID) AST(UIL)  ALT(UL) LDH(UL) _ BODY WT _ LIVERWT (g) O/B wt ratio
Group . 22080 £382 29.00+7.3 66019 313.00%153.8 129.6016.6 6.560.8: 5.06+0.1°
Group2 5322013506 60832411 2066£1050 691.00+444.29 157.00:13.19  8.99+1.86 5.72+1.02

0.000 0.003 0.000 0.023 0.056 0.003 0.091
Group3 16800%57.60 34.16%376 6.83t1.47 496.83:27358 180.33:19.24  8.45:120 4.69+0.38
0.239 0.602 0.942 0.251 0.001 0.018 0.330
Groupa 19400£8581 62402319 920622 356.00£144.76 150.80:35.31  7.33:1.08 4.94+0.44
0.56¢ 0.00: 0.44(¢ 0.79¢ 0.15( 0.33¢ 0.75¢
Groups 157161463 41661367 6.50:207 697.50+207.67 16566:27.52  7.76+1.05 4.7620.27
0.158 0.206 0.975 0.021 0.014 0.124 0.434
Groups 2448335592 2850£14.33 600189 306.60:11369 139.33:18.87  7.23:110 5.21+0.27
0.588 0.960 0.852 0.969 0.484 0.380 0.734
G2vs G3 0.000 0.008 0.000 0.205 0.086 0.461 0.008
G2 vs G4 0.000 0.874 0.001 0.042 0.655 0.036 0.047
G2 vs G5 0.000 0.049 0.000 0.966 0.513 0.098 0.013
G2 vs G6 0.000 0.002 0.000 0.021 0.188 0.021 0.179
G3vs G4 0.554 0.007 0.463 0.040 0.040 0.148 0.512
G3 vs G6 0.077 0.548 0.785 0.235 0.004 0.102 0.183
F-value 19.454 4.985 6.969 2.736 3.633 2.797 2.153
P-value 0.000 0.002 0.000 0.040 0.012 0.036 0.089

The mean difference is significant at the 0.08lle&nalysis of variance, Post Hoc test, N=36, n=6
Keys: ALP= Alkaline phosphatise, AST= Aspartatesaminase, ALT= Alanine transaminase, LDH= Lacti#gdydrogenase, wt= weight,
O/B= organ/body, Group 1= (G1), Group 2= (G2), Giw8= (G3), Group 4= (G4), Group 5= (G5), Group 666)
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Figure 1 (Group 1; {control} administered 1 ml of distilledlater): photomicrograph of a liver section withrmal
microarchitecture. Its shows distinct liver sinso{marked by green arrows), hepatocytes (markeausyarrows),
and central vein (marked by black arrow). H&E stainX400

Figure 2 (group 2; administered 300 mg/kg body weight afggetamol for 7days): photomicrograph of a liver
section showing generalized ballooning degeneratidated central vein (marked by double headedvayr few
inflammatory cells (marked by black arrow headggrotic hepatocytes and iron deposits (karyorhes@ésked by
single headed black arrow), cholestasis and coedestusoids. H&E stained. X400

Figure 3 (group 3; administered 300 mg/kg body weight oétaminophen and allowed to heal naturally for 7
days): photomicrograph of a liver section with favious change in tissue architecture. H&E staine0

Figure 4 (group 4; administered 300 mg/kg body weight pet@amol for 7 days followed by 25 mg/kg body weight
of aqueous stem bark extract Afinona muricatafor 7days): photomicrograph of a liver section wittoderate
vacuolation (marked by red arrow heads), compramistegrity of the central vein (marked by greeroar head),
and inflammatory cells (marked by black arrow h@aH&E stained. X400

Figure 5 (group 5; administered 25 mg/kg body weight of emps stem bark extract é&nnona muricata)
photomicrograph of a liver section shows minimadrfpe in tissue architecture. Dilation of the sindsds evident.
The liver sinusoids appear dilated. H&E stained0X4

Figure 6 (group 6; administered 25 mg/kg body weight ofemus stem bark extract Ahnona muricatdor 7 days
followed by 300 mg/kg body weight of paracetamal &mother 7 days): photomicrograph of a liver secshows
mild tissue necrosis. H&E stained. X400

DISCUSSION

Abuse of drug could range from small doses of peeanol to large doses of morphine. These drugs mazg
minimal to severe effects on the liver and kidnaljofving the formation of NAPQI. This study aimeméxploit the
fact thatAnnonamuricatéhas been reported to possess antiulcer and afdimxactivity [16,17] to assess its potency
in ameliorating the effect caused by acetaminogharacetamol) on the liver.

Hepatotoxicity following acetaminophen overdoseatmuse in humans and rodents is associated withtibepa
congestion. The congestion results from the accationl of red blood cells within endocytic vacuokesd the
Space of Disse with a collapse of the sinusoidalens [5]. The latter reports are in consonance thighfindings of
this study (figure 2) which showed decrease sird@aipace with concomitant infiltration of red selan evidence
of cholestasis) when compared with the control grffigure 1). The observed architectural changth@liver is
also consistent with the drug induced hepatotoxibitscribed by Kumar et al. [25]. The study caroed by Walker
and co-workers revealed that a very high dose etfaaginophen after one and half hours lead to dialisignificant

5
Pelagia Research Library



Jude Ogechukwu Okoyeet al Euro. J. Exp. Bio., 2016, 6(2):1-8

increase in liver weight and elevation of alanirsaminase and aspartate transaminase is asdoeittdysis of

hepatocytes and necrosis [26,27]. The latter isistent the significant increase in liver weightl@erum enzyme
levels observed in group 2 (Table and figure 2 Tigher bodyweight and organ: body weight ratsmalonfirms

that acetaminophen can be highly toxic in cases/efdose, prolonged use or drug-abuse.

Based on the result of this study (table and fida)et could be argued that aqueous stem barlaetxtof Annona
muricatahad no obvious pathological effect on the micrbaecture of the liver. As a matter of fact, it ddbw@lso
be suggested that the plant extract may have ttengp of forestalling apoptosis or ameliorating dtépdamage,
since the serum levels of ALP and ALT (key liverzgmes) were lower when compared with that of thetrod
group. The reason for the higher serum level of A8d LDH activity following administration of thexteact is still
unclear. Aspartate aminotransferase (AST) and LbHlagely found in significant amounts in the heard liver
while lesser amounts are found in skeletal musgtiyeys, pancreas, spleen, lungs and brain [28thEtmore, the
administered dose of the extract increased the atimof the sinusoids without significant changetigsue
architecture. This latter effect of the extract Idooounter the cholestatic and sinusoidal congesitialuced by
acetaminophen on the liver.

The result of the study show that agueous stem latkact of Annona muricatamay possess little or no
hepatocurative potency at the administered dosBgs.is due to the fact the group 4 had higher melevels of
ALP, AST and ALT compared to the animals that wallewed to heal naturally following artificially duced
hepatotoxicity (group 3). Despite the lower activitf lactate dehydrogenase (group 4), microscopyhefliver
section of group 3 showed no change in tissue t@athire (figure 3) compared with that of group dttehowed
features of inflammation and drug toxicity (figu4¢. The fact that the organ: body weight ratio adup 4 was
observed to be higher compared with that of grodiprther undermines the hypothesis tAahona muricatanay
possess hepatocurative effect.

The biochemical analysis also revealed lower ALBTAALT and LDH (table) in group 6 (administered 2g§/kg
body weight of aqueous stem bark extractAohona muricatabefore artificially inducing hepatotoxicity) when
compared with other groups that received paracdtaribis suggests thatAnnona muricata possess
hepatoprotective effect at the administered dosalgis. is supported by the liver microscopy of grduffigure 6)
which showed less microarchitectural changes coetpaith group 2. In fact, there were significantfetiences
between group 6 and group 2 in terms of tissueitaxthre, liver weight and enzyme level or actiigjgures 2 and
6, and table). Furthermore, there is no significdifterence between group 1 (control) and groum@li the
assessed parameters unlike when group 1 was codnpatie other groups. The observed anticholestatid a
antisinusoidal congestion could be linked to thenesghytochemical agents that confer antiulcer arttbxdant
properties onAnnona muricataAn example, is aclass of bioactive agent known as alkaloid whichlude
compound such as epoxymurin, reticuline and anaim&riamong others [16,17, 28,29].

Furthermore, the increase in liver weight and diewaof liver enzymes following acetaminophen adistitation
and reverse decrease observed when aqueous st&nexieact of Annona muricatawas administered are in
consonance with the report of Arthur et al., [30Joacarried out their study using aqueous leaf ektvdAnnona
muricata This lends support to the work of Moghadamtoasial. [29] who stated that alkaloids are foundbath
leaf and stem bark extracts Ahnona muricataThe enzyme lactate dehydrogenase, can be foumthiast all
living cells, especially the liver, heart, red bdbeells, brain, lungs, kidneys, pancreas and sttiatuscles [31]. It is
released during tissue breakdown or some diseasess, particularly in the case of hemolysis [J2le decrease
in transaminases and LDH observed in this studgtesl well with the decrease in liver enzymes, jmosnd
malondialdehyde in both the liver and brain rebiby Padma et al. [33] following ethanol stembaxkract of
Annona muricataadministration. ThusAnnona muricatacannot be only used to forestall liver damage dsib
other organ damage following toxic chemical expesiihe decrease in LDH in this study also relatel with the
reduction of jaundice as reported by Arthur e{24], after administration of aqueous extractofmuricataleaf to
rats suffering from artificially induced hepatiguny. This is due to the potency Af muricatato reduce the rate of
haemolysis (red blood cell breakdown). As ThisHartsupports the fact that all partsfofmuricataare medicinal
[29].
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CONCLUSION

The biochemical investigations and liver microscagythis study suggests that agueous stem barlaaxtf
Annona muricatapossess antihaemolytic, anticholestasis and amgisidal congestion properties. Thus, these
properties ofAnnonamuricataextract can be exploited to treating several @sbueakdowns or side effects
following drug administration.
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