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ARTICLE ABSTRACT

Introduction:Ethanolisoneofthehepatotoxicsubstancesthatcausevarioushepato-

degenerativedisorderswhichisamajorconcerninmedicalscienceandresearches

asmanisregularlyexposedtoitviaconsumption.

Methods:Theaim ofthisstudyistoinvestigateandcomparetheprotectiveeffectsof

livolinfortewithmethanolicextractof vernoniaAmgdalinaonthehepaticcellsof

ethanolinducedhepatotoxicity,25healthymalewistarratsweightranging between

150-200gwereallottedinto5groups:4experimentalgroups(B,C,D andE)offive

animalseachandgroupAservedasthecontrolgroupreceivedstandardratpelletand

wateradlibitum throughout;TheexperimentalgroupB,C,D,andEwereperorally

administered with 60% ethanol/Kg,60% ethanol/kg b.w + 30mg/kg ofliovlin+

400mg/kg extractofVernonia Amgdalina,and 60% ethanol/kg + 400mg/kg b.w

respectivelythroughouttheperiodofadministration:

Results:Themacroscopicchangesuchasnodularandabscesseswereobservedon

theliverofexperimentalanimals(B,C,DandD)withregeneratingchangesingroups

C,DandE.whiletheliverarchitectureforthecontrolanimalsappealnormal.Toxicant

groupBhadsignificanthigherAST,ALTandALPcomparedwiththenormalcontrol

groupA.Similar,significantincreaseinserum activitiesofAST,ALTandALPwere

observedingroupD&EcomparetogroupC.



Conclusion:Theresultofthisstudyindicatedthatlivolinfortewasbettercombine

withvernoniaamgdalinaasacurativeagentratherthanlivolinforteorvernonia
amgdalinaaloneinratsmodel.

KEYWORDS;hepatotoxicity,Livolinforte,Vernoniaamgdalina,Ethanol,Alanine-

aminotransferase(ALT),Aspartateaminotransferase(AST),Alkaline-phosphates(ALP),

liver,wistarrat.

INTRODUCTION

In1989,apanelof12 Europeanand

Americanexpertbyconsensusdefined

liverhepatotoxicityas an increase of

morethantwicetheupperlimitofthe

normalrange in the levelofserum

alanineaminotransferaseorconjugate

bilirubinoracombinedincreaseinthe

level of aspartate aminotransferase,

alkalinephosphataseandtotalbilirubin,

providedthatoneofthesewasmore

thantwicetheupperlimitofthenormal

range[Bensonetal.,2001].Theclinical

patterns of liver injury were further

characterizedashepatocellular,witha

predominant initial elevation of the

alanine aminotransferase level, or

cholestactic,inwhichtheserum alkaline

phosphatase levelis firstelevated.It

waslatersuggested,beforeaFebruary

2001 conference cosponsored bythe

FDA (FederalDrugAgency)centerfor

drug evaluation and research, the

pharmaceutical research and

manufacturersofAmericanAssociation

forstudy ofliverDiseases,thatan

alanineaminotransferaselevelofmore

than three times the upperlimitof

normalandatotalbilirubinlevelofmore

thantwicetheupperlimitbeusedasa

combined tests to define clinically

significantabnormalitiesonlivertests,

with further verification through the

analysis of additional clinical data.

Elevations in serum enzyme level

(alanine-aminotransferase, aspartate

aminotransferase and alkaline

phosphate)weretakenasindicatorof

liverinjury,whereas increase in both

totalandconjugatedbilirubinlevelwere

measureofoverallliverfunctions.Itis

importantto recognize the pattern of

liverinjury,sincecertaindrugstendto

createinjurypredominantlyaccordingto

onepatternortheother[Bilzeretal.,
1995].The conceptofcombining the

measures ofliverinjuryand function

wasderivedfrom theobservationofthe

late Hyman Zimmerman that

”drug–induced hepatocellularjaundice

isa seriouslesion,the mortalityrate

ranges from 10-50 percent”. This

observation,referred to byDr.Robert

Templeas“Hy’slaw”hasshownnotable

consistency,andit’scontinuetobeused

bytheFederalDrug Agency(FDA)to

initiatecloseevaluationofpatientswith

elevatedlivertests.Tworecentsurveys,

from SwedenandSpain,providesupport

fortheobservationthatdrug-induced

hepatocellularinjury with jaundice is

associatedwithgreatermortalityorthe

need for transplantation.

[Baranisrinivasanetal.,2009].However,



in each case, additional clinical

information is required to determine

whethertheelevatedvaluesweredrug-

induce or disease-induced.

Hepatotoxicityisdefinedasinjurytothe

liverthatis associated with impaired

liverfunctioncausedbyexposuretoa

drug oranothernoninfectious agent.

The human bodyidentifiesalmostall

drugs as foreign substances (i.e

xenobiolism)and subjects to various

chemicalprocesses(i.emetabolism)to

makethem suitableforelimination.This

involveschemicaltransformationsto(a)

reducefatsolubilityand(b)tochange

biologicalactivity.Althoughalmostall

tissueinthebodyhavesomeabilityto

metabolize chemicals, smooth

endoplasmicreticulum intheliveristhe

principal“metabolicclearinghouse”for

both endogenous chemicals (e.g

cholesterol,steroidhormone,fattyacids

andprotein)drugandethanol[Mitchell

etal.,1973].Thecentralroleplayedby

the liver in the clearance and

transformationofchemicalsalsomakes

itsusceptible to drug induced injury

[Cohenetal.,1997].Drugmetabolism is

usuallydividedintotwophases:phase1

and phase 2.Phase one reaction is

thoughttoprepareadrugforphasetwo.

However many compounds can be

metabolized by phase two directly.

Phaseonere-actioninvolvesoxidation,

reduction,hydrolysisandhydrationand

many other rare chemicalreactions.

Theseprocessestendtoincreasewater

solubilityofthedrugandcangenerate

metaboliteswhicharemorechemically

activeandpotentiallytoxic[Baietal.,

2001].Mostofphase2reactiontakes

placeincytosolandinvolveconjugation

with endogenous compounds via

transferaseenzymes.Chemicallyactive

phase1productsarerenderedrelatively

inertandsuitableforeliminationbythis

step.Agroupofenzymeslocatedinthe

endoplasmic reticulum known as

cytochrome p-450, is the most

important family of metabolizing

enzymesintheliver[Haouzietal.,2000].

Cytochrome p-450 is the terminal

oxidase component of an electron

transportchain.Itisnotasingleenzyme,

ratherconsistofa family ofclosely

related 50-isoforms, 6 of them

metabolize90% ofdrugs[Haouzietal.,
2000].Thereisatremendousdiversity

ofindividualP-450 gene productand

this heterogenetic allows the liverto

perform oxidation on a vastarrayof

chemicals(includingalmostalldrugs)in

phase1.

Drugs continue to be taken offthe

market due to late discovery of

hepatotoxicity.75% ofblood coming

from the liver arrives directly from

gastrointestinalorgansandspleenvia

portalvein which brings drugs and

xenobiotics in concentrated form

[Hinson et al., 2000]. Several

mechanismsareresponsibleforeither

inducinghepaticinjuryorworseningthe

damageprocess.Itdysfunctionreleases

excessive amounts ofoxidantwhich

injures hepatics cells.Activations of

someenzymesinthecytochromeP-450

system suchasCYP2E1alsoleadsto

oxidativestress[Dianzanietal.,1994].



Injury to hepatocyte leads to

accumulation ofbile acids inside the

liver,allthese promote further liver

damage.Non-parenchymacellssuchas

kupffercells,fatstoringstealatecells

and leucocyte (i.e neutrophil and

monocyte) also have roles in the

mechanism [Chenetal.,1998].

Ethanol

Ethanolhasbeenapartofthehuman
diet for centuries. However, its
consumptioninexcesscanresultina
number of health problems, most
notablyliverdamaged.Ethanolcannot
beexcretedandmustbemetabolized,
primarilybytheliver.Thismetabolism
occurs by two part-ways. The first
partwaycomprises oftwo steps,the
first step catalyzed by the enzyme
alcoholdehydrogenase,takesplacein
the cytoplasm. The second step,
catalyzed by aldehyde dehydrogenase
takesplaceinthemitochondria:Note
thatethanolconsumptionleadsto an
accumulation of NADH. This high
concentration of NADH inhibits
gluconeogenesis by preventing the
oxidationoflactatetopyruvate[Becman
et al., 1996]. In fact, the high
concentration ofNADH wecausethe
reverse reaction to predominate and
lactate will accumulate. The
consequences may be hypoglycemia
and lactic acidosis. The NADH
glutamate also inhibits fatty acid
oxidation,themetabolicpurposeoffatty
acidoxidationistogenerateNADH for
ATP generation by oxidative
phosphorylation, but an alcohol
consumer’s NADH needs are metby
ethanolmetabolism.Infact,theexcess
NADH signalsthatconditionsareright
forfattyacid synthesis [Brook etal.,

1986]. Hence, triacylglycerols
accumulates in the liverleading to a
condition known as ‘fatty liver’the
second path way for ethanol
metabolism is called the ethanol
induciblemicrosomalethanoloxidizing
system (MEOS).ThiscytochromeP-450
dependent pathway generate
acetaldehydeandsubsequentlyacetate
while oxidizing biosynthetic reducing
power,NADPH,toNADPbecauseituses
oxygen,thispathwaygenerateradicals
that damaged tissues. Moreover,
becausethesystem consumesNADPH,
the antioxidantglutathione cannotbe
generated exacerbating the oxidative
stress [Botla et al., 1995]. Liver
mitochondriacanconvertacetateinto
acetylCoAinareactionrequiringATP.
The enzyme is the thiokinase that
normallyactivateshortchainfattyacid,
howeverfurtherprocessing ofacetyl
CoAbythecitricacidcircleisblocked
becauseNADH inhibitstwo important
regulatory enzymes-isocitrate
dehydrogenase and ketoglutarate
dehydrogenase.The accumulation of
acetylCoA hasseveralconsequences.
First,ketonebodywillbeformedandbe
realizedintheblood,exacerbatingthe
acidicconditionalreadyresultingfrom
thehighlactateconcentration[Bradham
etal.,1998].The processing ofthe
acetateintheliverbecomesinefficient,
leading to a buildup ofacetaldehyde.
This very reactive compound form
covalentbonds with many important
functionalgroupsinproteins,impairing
protein function. If ethanol is
consistentlyconsumed athigh levels,
the acetaldehyde can significantly
damagetheliver,eventuallyleadingto
celldeath.[Michaeletal.,2001]Liver
damage from excessive ethanol
consumption occurs in three stages.
Firststageisthedevelopmentoffatty



liver.In the second stage – alcohol
hepatis- groups of cell death and
inflammation results.This stage can
itselfbefatal.Instagethreecirrhosis–
fibrous structure and scartissue are
produced around the dead cells.
Cirrhotics impairs manyofthe liver’s
biochemicalfunctions.Thecirrhoticliver
isunabletoconvertammoniaintourea,
and blood levels of ammonia rise.
Ammoniaistoxictothenervoussystem
and can cause coma and death.
Cirrhosisoftheliverarisesinabout25%
ofalcoholics,andabout75%ofallcases
of liver cirrhosis are the result of
alcoholism (Morimotoetal.,1994).

Vernoniaamdalina

Medicinalplants have been used for
yearsimmemorialbeforetheadventof
modernmedicine.Theuseofherbsin
treatingcertaindiseasesisnowgivena
little more concentration than before,
thisisbecausetheyarecheaperincost,
andtheyhaveasaveralternativesource
ofantimicrobials[Mortonetal,.1987].
Accordingtoworldhealthorganization,
amedicinalplantsisanyplantinwhich
one ormore ofits organs contains
substances that can be used for
therapeutic purposes or which are
precursorsforsynthesisofusefuldrugs.
Accordingto[Nwaforetal.,1995]most
of the world’s medicinalplants are
locatedinthetropicswhereabouttwo
third (2/3)ofallplants species are
found.Outofwhichabout12-14percent
areestimatedtohavemedicinalvalue.
Plantsassourcesofraw materialsfor
developing new drugs has been
increasingininterest,thisisconfirmed
bythefactthatapproximately119pure
chemicalsubstances extracted from
higher plants are used in medicine
throughout the world, there is an

increasing consumer preference for
plants-derivedmedicine[Abatanetal.,
1997]itis a well-known factthatas
manyas80% oftheworld’spopulation
dependonthetraditionalmedicinesfor
theirprimaryhealthcare(WHO,2000).
In this regards traditionalmedicines
maybe said to have been source of
inspirationtotheworldingeneral.This
issequencetothefactthatmedicines
derived from plants have made large
contributionstohumanhealthandwell-
being [Iwu etal.,1993]According to
Morton [2007],the reason for this
prevalence is due to the facts that
traditionalmedicinehasremained the
mostaffordableand easilyaccessible
source of treatment in the primary
health care system ofresource poor
communities.Consequently,thereport
thattheuseofnaturalplantproductsfor
therapeutic purposes,is growing and
largely embraced by the general
population[Osifoetal,.2011]andthus,
the shiftofattention from synthetic
drugstonaturalplantproductsreported
by[Ikuerowoetal.,2009].Accordingto
available literature, every drug is
associated with hepatotoxicityalmost
certainlyduetoitsabilitytogenerate
freeradicalsandtocausedisturbancein
hepatocytesbiochemistry[Fernandezet
al2005].Hence,Vernoniaamgdalinalike
otherdrugsaremetabolizedbytheliver
and if this be the case,Vernonia
amgdalina promotes fat combustion,
restrictsfataccumulationintheliverby
increasing adiponectin receptor gene
expressions and improves insulin
resistance.Because therearefew side
effects of long term treatment of
hepatotoxicity using herbal remedy
comparing to modern medicinewhich
haslotofsideeffects,whereasLiver
diseasesareamajorglobalconcernand
thistypeofdiseasehasextremelypoor



prognosisandhighmortalitybecauseof
thelackofeffective treatmentoptions
[Morton et al,. 1987]. Despite the
remarkable advances in the field of
Medicine,hepatic diseases remains a
major publichealthproblem,thusthe
search for new effective medicines
withoutside effects is stillongoing,
Hencetheneedforthisresearchwork.

MaterialsandMethods

25 health wistarrats ofthe weight
ranging between 150-200g were
randomly allotted into five groups;5
animals in a group (n=5). The
experimentalanimals were cared for
and they were acclimatized in the
animalhousing ofthe departmentof
Anatomy, Faculty of Basic Medical
Sciences,LadokeAkintolaUniversityof
TechnologyOgbomosofortwoweeks.
The animals were maintained on
standardlaboratoryratpelletandwere
givenwateradlibitum boughtfrom Bova
Feed Limited,Orita naira,Ogbomoso.
Theratswerekeptunderanambient
temperaturebetween28-30cthroughout
theexperimentalperiod.Thepelletized
feed consistsofthefollowing:Oyster
shell,Fishmeal,Maize,Yeast,Brewers,
wheatmeal,Died grains,Groundnuts
cakeandsalt.Theaggregateingredient
ofthewistarratpelletsuppliesabout
21% Protein,4.5% Fat,6.0% fibre,0.8%
Phosphorusand0.8% Calcium.The25
healthymale adultwistarrats ofthe
weightrangingbetween150-200gwere
allottedintofivegroups:NormalControl
(Group A),EthanolControl(Group B),
Combine Therapy Control(Group C),
Livolin Forte Control(Group D),and
VernoniaamgdalinaControl(GroupE)
offiveanimalseach.AllAnimalswere
weighted a day before the
administrationsofdrugsandadayafter

thelastadministrationofdrugs.

Acutetoxicity(LD50)study

The acute oraltoxicitystudyshowed
thattheextractisabsolutelysavewith
LD501000mg/kg/oralroute(Ijehetal.,
2011)

Experimentaldesign

GroupA:(Consistoffivemalewistar
rats) received distilled water p.o
throughout the experimental period.
Thisisthenormalcontrolgroup.Group
B:(Consistoffivemaleadultwistarrats)
received60% ethanol/kgbodyweight
p.ofor21dayswithouttreatment.This
isthenegativecontrolgroup.GroupC
(Consistoffivemaleadultwistarrats)
received60%ethanol/kgp.ofor21days
followed by 400mg/kg p.o doses of
MethanolicextractofVernoniaamdalina
and 30mg/kg ofstandard livolinforte
p.o respectively,this serves as the
combine therapy group. Group D
(Consistoffivemaleadultwistarrats)
received 60% ethanol/kg for21 days
followedby30mg/kglivolinfortep.ofor
21days,thisgroupservedasthelivolin
controlgroup.GroupE(consistoffive
adultwistarrats)received kg of60%
ethanol/kgp.ofor21days,followedby
400mg/kgdosesofVernoniaamgdalina
p.o,this serves as the methanolic
extractofVernoniaamgdalinacontrol
group.

MethanolicExtractVernoniaamgdalina

The Sharma 2011 was adopted,the
plantleavesgotteninMarch,2016from
Adenike area of Ladoke Akintola
University of Technology Campus,
Ogbomoso,oyo state.These leaves
wereidentifiedinthebotanydepartment



located around Ladoke Akintola
UniversityAgric.Farm,andlatertakento
the department of biology for
authenticity.The leaves of Vernonia
amgdalina were air dried for three
weeksblendedwithblendingmachine
andsievedintopowderform.The300g
oftheVernoniaamgdalinapowderwere
dissolved and soaked in 1000mls of
60% methanol for 72 hours with
constantstirringandlattersievedand
thefiltratewasconcentratedtodryness
inavacuum rotaryevaporatorat40-50c
afterwhich400mgofitswasprocessed
twiceandthefractionswereplacedina
freezer,andusedfortheexperimental
purposes.Alltheexperimentalanimals
weresacrificed24hoursafterthelast
administration, through cervical
dislocation.Theywerethen dissected
andquicklyfixedin10% formalsaline
for histological studies. Digital
photomicrographyoftheliversections
were obtained to show the
morphologicalchangesthatoccurredinthe
treatment.

Biochemicalanalysis

Levels ofaspartate aminotransferase
(AST),alanineaminotransferase(ALT),
alkaline phosphatase (ALP) were
determined.

Histological&Histochemicalanalysis

HarvestedLivertissuewasfixedin10%
formalsalinesubjectedtohistological
andhistochemicalprocedures.

Generalhistoarchitecture studies was
demonstrated using haematoxylin and
eosinstain.

Statisticalanalysis

Data were presented as mean and

standard errorofmean(mean±SEM)
*(P <0.05)- statistical significant
difference when compared across
groups.

Result

Haematoxylinandeosinstainingslides
for generalhistoarchitecture of the
tissue

Group A showed normal liver
cytoarchitecture with welldistributed
hepatocytes,intact portaltriad and
normalsinusoid.

Group B showed some degenerative
changes, some hemorrhage and
fibrosis. the hepatocytes looks
pathologicalwith disorganized portal
triad(yellowarrow)



Group C showed mild degeneratve
changes (yellow arrow) but not so
pathologically significant. The
hepatocyteslookalmostsimilartothe
controlgroup.

Group D showed some degenerated
hepatocytes (white dotatX40 and
X100magnificationblackarrow)

Group E showed some mild fibrosis

(yellowarrow)butinterestinglythe

hepatocytesthoughabitpathological
seemstoberegenerating(whitearrow)

Treated Groups showing the
hepatocytes (H), portal triad (PT)
comprisedofhepaticvein(HV),hepatic
artery(HA)andthebileduct(BD).Also
observedacrossthemicrographsisthe
centralvein(CV)andbranchesofblood
vessels.Thetreatedgroupsshow mild
infiltration of inflammatory cells
(YELLOW ARROW). Red cells,
hemorrhage,necrosisaswellasfibrosis
(YELLOW ARROW) with some
degenerativechangesoccurringinthe
liverareseeninthetreatedgroups.The
control group shows intact cyto-
architecture with intact and well
distributed hepatocytes.MG-X40 and
X100,H&Estain.

Animalweighttable

Groups Before After

A 150±3.33 170±1.67

B 170±4.54 150±4.33

C 200±5.33 185±3.33

D 200±5.34 175±1.67

E 200±5.33 180±3.33

Animalweight(g)



Figure1.

Data were presented as mean and
standarderrorof(Mean±SEM)(P <
0.05)statisticalsignificantdifference
whencomparedacrossgroups.

There was significantincrease in the
average weight of the experimental
animals in group A after treatment
compare to the animals in the same
groupbeforetreatment.

Group B (Ethanol Control Group)
reduced in weight after ethanol
inductioncomparetobeforeinduction.

Group C D and E weightsignificantly
reduced after treatment compare to
before treatment. Meanwhile, the
averageweightoftheanimalsingroup
Bwassignificantlyreducedcompareto
othergroups.

Liverfunctiontable

Group

s

AST ALP ALT

A 20±0.3

3

25±1.0

7

16±0.8

9

B 60±1.5

4

55±2.0

1

69±1.0

5

C 20±0.3

3

35±0.8

3

24±0.9

2

D 40±1.6

4

44±0.6

7

47±1.1

2

E 29±0.5

4

42±1.3

3

30±0.9

5

Figure2

LiverFunctionTests(IU/lL)

Group B had significantlyhigherAST,
ALTandALPserum activitiescompared
to the normalcontrolrats.Similarly,
significantincreaseinserum activities
ofAST,ALTandALPwereobservedin
group D (Livolin forte Control)and E
(Vernonia amgdalina) compared to
group C (Combine treatmentgroup).
Moreover, group D showed little
significantofincreaseinAST,ALTand
ALP differences in the parameters
mentionedabovecomparedtogroupE.
Group C and E have little or no
significantdifferencesinALP,ALTand
AST when compared together. The
observedincreaseinALT,ASTandALP
levelinthetoxicantgroupisasignof
liver damage arising from the
administrationoftheethanol.Thismay
beanindicationofdiminishedsynthetic



function of the liver which may
consequentlyleadtoenhancedretention
offluidinthetissuesspacescausing
generalized edema and ascites.The
observed seldom decreases in the
serum activitiesofALT,ASTandALP
leveloftreatmentgroups:C,D andE
comparedtogroupB isasignofthe
protective effect combined used of
Livolin forte and Verninia amgdalina
haveonrecoveringthehistoachitecture
ofdamagedliver.

Observablefeatures

Group A animals were noticed to be
agileandalertthroughouttheresearch
periodwithnosignificantdifferencesin
weight.Group B animals were super
alertattheonsetoftheadministration
of ethanol. After two weeks of
administrations of ethanol, poor
movementsassociatedwithDementia,
Wilson’s diseases,chorea,Athethosis
wereobservedingroupB,C,D andE.
ButmoretendsingroupB.

CompletingInterest

Nocompetingofinterest.

AuthorsContributionandConclusion

The Results of this research work
indicated thatLivolinfortewasbetter
combinewithVernoniaamgdalinaasa
curativeagentratherthanlivolinforte
aloneorVernoniaamgdalinaaloneinrat.
Meanwhile they both have protective
effectsonliverdamage,butmethanolic
extractofVernonia amgdalina proves
betterin ameliorating the damaged
causedbyethanol.Therefore,ifproperly
standardized,themethanolicextractof
Vernonia amgdalina could be a good

supplement in the management of
hepatotoxicity.
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