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Abstract

Nigellasativa,CaricapapayaandBoswelliasacraaremedicinalplantsinthecommonlyusedin

folkloricmedicineduetothepresenceofitsimmensetherapeuticproperties.Fifty(50)femalealbino

miceweighingbetween15-22gweredividedintofivegroupsof10miceeach.Animalingroup1

servedascontrolgroupandwereadministereddistilledwaterwhileanimalingroup2weregiven2ml

ofcisplatin(orally).Animalingroup3-5weregivenorally;100mg/kg(lowdose),200mg/kg(medium

dose)and400mg/kg(highdose)oftriherbalpreparation.Thefeedingregimenslastedfor28days.

After28days,mammaryglandandbloodsampleswerecollectedforhaematologicalandantioxidant

analysis.ThetriherbalformuladecreasedtheGSHandMDAlevelsofmicetreatedwith100mg/kg

and400mg/kgdosescomparetocontrol.Themeasurementoftotalproteincontent,SODandCAT

increased in treated animals compared to control.However, RBC (Red Blood Cell)counts

significantlydecreased in the low,medium and high dose groups (0.95±0.08,6.57±0.08 and

3.55±0.55x106cells/mm3respectively)comparedtocontrol(7.34±0.40)atP<0.05.Also,significant

decreases(P<0.05)inthelevelofthetotalWBC(WhiteBloodCell)count,plateletcount,PCV(Packed

CellVolume)and Hb (haemoglobin)concentration were observed.The decreases were dose

dependent.TheMCH(MeanCorpuscularHaemoglobin)andMCHC(MeanCorpuscularHaemoglobin

Concentration)exceptMCV(MeanCorpuscularVolume)significantlydecreasedintreatedgrouponly.

ThetriherbalformulationexhibitedsignificantantioxidantactivitiesshowingincreasedlevelsofSOD,

CATandProteincontentduetoactivationoftheenzymeinvolveindetoxificationoffreeradicalsand

decreasedinthelevelofGSHandMDAduetoaccumulationofperoxidesandH2O2.Also,decreased

in haematologicalparametersdue to the presence ofphytochemicalssuch asphenol,resins,

saponins,sterols,tannisandterpenesinthetriherbalformula.Therefore,ithaspotentialtoinduce

haematotoxicityhenceconsumptionofhighconcentrationsshouldbediscouraged.
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1.Introduction

Overtheyears,plantshavebeenusedbyhumansasmedicinetotreatavastnumberofdiseases.

Theuseofmedicinalplantscutsacrossculturallinesasvarioustraditionalsystemsofmedicine

(FabricantandFarnsworth,2001).InAfrica,theuseofEgyptiantraditionalmedicinedatesfrom about

2900B.C.InmostAfricantraditionalsocieties,herbalremedieswereoftenpreparedascrudeextract

ofmedicinalplantorganssuchasleaves,roots,flowersandbarks(Telefoetal.,2011;Fatimaetal.,

2013).

Today,thepopularityoftraditionalmedicinehasgreatlyincreasedacrosstheworldinbothdeveloped

anddevelopingnations.TheWorldHealthOrganizationestimatesthatabout80%ofthepopulations

in developing nations use traditionalmedicines,mostofwhich are plantbased remedies as

complementaryoralternativemedicine(WHO,2005).

Variousfactorscanbeattributedtotheincreaseintheuseofplantbasedremedies.Theymay

include:economicconsiderationssuchashighcostofconventionalmedicines,perceivedlower

toxicityandfewersideeffectsofplantbasedmedicinesastheseplantshavebeenusedbefore.To

addontotheupsurgeistheexistenceofdiseaseslikecancer,towhichnocureexistsandthe

emergenceofnew diseases.Theincreasedcasesofdrugresistancewhicharebeingencountered

withtheuseofconventionalmedicineshavefavorablycontributedtotheuseofplantbasedremedies

(Bandaranayake,2006;Abdullah,2011;Panetal.,2014).

Plantshaveplayedanimportantroleindrugdiscovery.Forexamplevincristineandvinblastinewhich

areusedforthetreatmentofcancerareobtainedfrom Catharanthusroseus.Quinineanantimalarial

isobtainedfrom Cinchonaledgerianawhiledigoxinisobtainedfrom Digitalislanataandisusedasa

cardiotonic(FabricantandFarnsworth,2001).

Therearevariouswaysthroughwhichplantscanbeusedassourcesofdrugs.Theyinclude:using

thewholeplantorpartofitasanherbalremedy,isolatingbioactivecompoundsfordirectuseas

therapeuticagentssuchasmorphine.Plantscanalsoproviderawmaterialsforpartialsynthesisof

drugswithhigheractivityorlowertoxicityortheycanbeusedasmolecularmodelstoproducenew
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drugs(FabricantandFarnsworth,2001).

Despitetheimmensehealthbenefitsrealizedfrom useofplantsasmedicines,severalchallengesstill

existsuchasinsufficientscientificdatatosupportuseofsomeherbalremedies,lackofstandardized

formulationofherbalremediesandadulterationofherbalmaterials.AccordingtotheWHO,the

assessmentofthesafetyandefficacyofherbalremediesstillremainsachallenge(WHO,2005;Ekor,

2014).

Theuseofmedicinalplantsisapracticeamonghumansthathasbeenpasseddownfrom one

generationtoanotherandplaysaroleinthedevelopmentofhumanculturesandvarioustraditional

systemsofmedicineworldwide.AccordingtotheWHO,traditionalmedicine(TM)isdefinedas,̀̀ the

sum totalofknowledge,skills and practices based on the theories,beliefs and experiences

indigenoustodifferentculturesthatareusedtomaintainhealth,aswellastoprevent,diagnose,

improveortreatphysicalandmentalillnesses”(WHO,2013).Basedonfossilrecords,theuseof

medicinalplantsdatesbacktothemiddlePaleolithicage60000yearsago.Theseplantshadavariety

ofusessuchasfoodseasoning,weaponsandmedicines(Hassan,2012).

Medicinalplantscanbedescribedas“anyplantwhich,inoneormoreofitsorgans,contains

substancesthatcanbeusedfortherapeuticpurposesorasprecursorsforthesynthesisofuseful

drugs”.The therapeutically usefulphytochemicals obtained from plants include the alkaloids,

flavonoids,tanninsandphenoliccompounds(Sofoworaetal.,2013;Choudhuryetal.,2015).Inmost

plants,thequantityandthecompositionofbioactivecompoundspresentareinfluencedbygenotype,

extractionprocedureandenvironmentalconditions(DaiandMumper,2010;Vinhaetal.,2011).

Plantsaremajorpartofmosttraditionalmedicinesystemsandavarietyofconventionaldrugshave

beenobtainedfrom plantsfollowingethnobotanicalleadsfrom traditionalremedies.Naturalproducts

andtheirderivativesrepresentover50%ofalldrugsinclinicaluseworldwideaccordingtoMaridass

andBritto(2008).

Inspiteofthesechallenges,medicinalplantshaveapromisingfuturetoactaspreventivemedicine

againstvariousdiseasesandalsoascomplementarymedicinealongsideconventionaltreatmentsso
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astoincreaseefficacyorreducesideeffectsofconventionaltherapies(Hassan,2012).Thisstudy

focusedonestablishingsomemedicinalplantsusedintreatmentofcancerandalsoscreenfortheir

antioxidantactivityandhaematologicalparameters.

2.MaterialsandMethods

2.1. PlantmaterialsandSamplepreparations:

LeavesofCaricapapayaweresourcedfrom Baalefarmland,Asese,ObafemiOwodeGovernmentin

OgunState.Theleaveswerewashed,airdried,andcrushedtoapowderwithanelectricmicronizer.

TheblackseedsandFrankincensewerecollectedfrom thelocalmarkets.Afterthattheseedswere

grindedintofinepowderform topreparethecrudealcoholicextracts.Twohundredgram ofeachof

powderedplantmaterialwaskeptin1000mlofalcoholinconicalflask.Themouthoftheconical

flaskswerecoveredwithaluminum foilandkeptinaroom temperaturefor48hoursforcomplete

elucidationofactivematerialstodissolveinethanol.Then,theextractswerefilteredbyusingmuslin

clothfollowedbyfilterpaper.Thesolventform theextractswereremovedwithwaterbathat

temperatureof40oC.Finally,theresidueswerecollectedandusedfortheexperiment.

2.2 AnimalProcurementandConditioning

Fiftyadultfemalemiceweresourcedfrom alocalbreederatOttainOgun-State.Themiceweighed

between14g-25g.Theywerekeptinwellventilatedcagescushionedwithsaw dustintheanimal

houseoftheDepartmentCellbiologyandGenetics,Facultyofscience,UniversityofLagos.Theywere

acclimatizedforoneweekbeforeactualexperimentandkeptunderstandardconditionsofroom

temperature and 12:12 hours oflightand dark cycle respectively.The mice were fed with

standardizedpelletandtapwateradlibitum.Themicecageswereregularlycleanedandsaw dust

changedeveryday.

2.3 Acutetoxicity(LD50)study

Aseparateexperimentwascarriedouttostudytheacutetoxicityoftheextractsonmice.Normal
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healthyfemalemicewererandomlydividedinto5groupswhichfedwiththevehicle-treated“control”

groups(distillwater)andthreeconcentrationofextract-treated“experimental”groups,totallymaking

upto5groupsof10animalspereachgroup.Extract(50,100,200,400and1000mg/kgbodyweight)

wereorallyadministeredtodifferenttestgroupsandcontrolgroupswereseparated.Allthemice

wereallowed accessto food and water.Behaviourchangesand mortalitywereobserved and

recordedoveraperiodof72hours.TheLD50wasestimatedfrom thegraphofpercentage(%)

mortality(convertedtoprobit)againstlog-doseoftheextract,probit5being50%(Aniaguetal.,2005).

2.4 ExperimentalDesignandGrouping

Theanimalsweredividedinfivegroupsoftenmiceeach.Allmicewerefedbynormaldietandwater

ad-libitum.MiceingroupAservedaspositivecontrol,groupBservedasnegativecontrol,groupsC,D,

andEwereadministeredbythealcoholicextractsoncedailyforaperiodof28days,withsingledose

ofCisplatin,100,200and400mg/kgBodyweight,respectively.Allmiceexceptfrom thenegative

controlgroupwereinjectedintothemammaryfatwith0.1mLofNMU.Themicewereweighedthree

timesaweekandkeptundernormaltemperatureduringtheperiodofstudy.

Table2-1:showstreatmentanddurationofgroups.

3.5.1

Group RouteofAdministration Duration

A Normalcontrol+distillwaterorally 28days

B Cisplatin(2mlp.u)orally 28days

C 100mg/kg(2mlp.u)orally 28days

D 200mg/kg(2mlp.u)orally 28days

E 400mg/kg(2mlp.u)orally 28days
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AnimalsSacrifice

Thefinalbodyweightofthemicewasobtainedattheendofthetreatmentusingadigitalweighing

balance.Theywerethensacrificedbydecapitationtwentyfourhoursafterthelasttreatment.Blood

sampleswerecollectedandtakeninEDTAcontainingtubesfrom animalsofdifferentgroupsfor

haematologicalmeasurements.Moreover,mammarytissueswerefixedforantioxidantinvestigation.

EthicalApproval

ThestudywasconductedinaccordancewiththedeclarationofHelsinkiandwasapprovedbythe

localinstitutionalreview committeeandtheHealthResearchEthicsCommittee(HREC)ofLagos

UniversityTeachingHospital(LUTH)withHRECassignednumberADM/DCST/HREC/APP/854

2.5 HaematologicalMeasurements

Completebloodcount(CBC)includeshemoglobincontent,redbloodcells(RBC),whitebloodcells

(WBC),wasdonebyusingAutomatedHematologyAnalyzer,ready–madekitsandplatelets(PLT)

counts.

2.5.1Determinationofpackedcellvolume(PCV)

ThebloodintheEDTAbottlewasusedforthePVC.Thebloodwascollectedintoacapillarytube

containinganticoagulant.Plugoneendofthetubewithsoftwaxtoadepthofabout2mm byheating

itcarefullyoveraflame.Placethecapillarytubeinthenumberedslotsinheaematocritcentrifuge.

Aftercentrifugeathighspeed(13000rpm)for5minutes.ThepercentageofPVCisdeterminedusing

haematocritswascalculatedbasedonthefollowingformula

Ht= L1 x100

L2

Where,

Li=istheheightofRBCcolumn
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L2=isthetotallengthofthecolumn(RBC+Plasma+buffycoat)inmillimeterandexpressedinper

cent

2.5.2Determinationoftotalwhitebloodcellcounts

Thecountingoftotalwhitebloodcellswasdonebyusingadilutingfluid(Turk’sfluid)inaratioof

1:20whichhaemolysestheRBCsleavingtheWBCstobecounted.Theleukocytesarethecountedin

acountingchamberunderthemicroscope,andthenumberofcellsinalitreofbloodiscalculated.

2.5.3Determinationofheamoglobin(Hb)

Sahli’shaemoglobinometerwasemployedforestimationofhaemoglobin(Hb)contentoftheblood.

Shahi'spipettewasfilledwithmicebloodexactlyupto20mm3 mark.Theexcessofbloodwas

removedbyblottingthetipwithsoftabsorbenttissue.Thebloodwasexpelledintoacalibrated

(transmission)testtubecontaining1mlof0.1N HClacidsolutionsandthepipettewasrinsed

severaltimesintheacidsolution.Thesamplewasallowedtostandfor3minutes.Thismethod

involvesconversionofhemoglobintoacidhaematin.Theamountofhaemoglobinintheblood

samplewasdirectlyreadingram percentfrom thegraduatedhaemoglohinometertube.

Figure1:Sahli’shaemoglobinometer

2.5.4.Otherbloodindices

HaematologicalindicessuchasMeanCorpuscularVolume(MCV),MeanCorpuscularHaemoglobin
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Concentration(MCHC)andMeanCorpuscularHaemoglobin(MCH)werecalculatedfrom thevalues

ofHhcontent(%)andHt(%)usingthefollowingformula

a)MCV(fL)=PCV(%)x10

RBCcount

b)MCH(pg)=Hb(g/dl)x10

RBCcount

c) MCHC(g/dl)=Hb(g/dl)x100

PCV(%)

2.6.5.Differentialbloodcounts(DC)

Thedifferentialcountingwasdoneasdescribedinclinicalhaematology.Thebloodsmearswere

made,air-dried,fixedin100%methanolandstainedwithMayandGrunwaldstainandcountedunder

oilimmersionobjective.SmearswereexaminedformacrophagesandabnormalRBCmorphology

(size,shape,colour,maturity,inclusions)andtodeterminethedifferentialcountofwhitebloodcells

(WBC).Totalof1000bloodcellsofalltypeswascountedfrom eachsmearandthenpercentageof

eachcelltypewascalculated.

2.5.5.1 May-Grünwaldstaining

 SincetheMay-GrünwaldstainingsolutionismadeupinMeOHpriorfixationisnotnecessary.

 Placeslideonaflatsurfaceandpipet500μlMay-GrünwaldStainontheslide,leavefor3min.

 DiluteStainbyadding500μl10mM NaPi7.0,leavefor7min.

 LiftslidetodrainthestainingsolutionandplaceinatraywithH2Ofor1min.

 Dryslideverticallyfor5min.

 Mountcoverslipsusinganaqueous-basedmountingmedium.

2.6. BiochemicalAnalyses

2.6.1.Samplepreparation(tissuehomogenate)

Breasttissueswerecollectedfrom abovegroupsandprocessed.Breasttissuewasperfusedwith

salinetoremoveanyredbloodcellsandclots.Tissuewashomogenizedwiththesaline(0.9%)(1g
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breastin10mlsaline)withice-coldPBSpH8.0usingahomogenizer(YamatoLSCLH-21,Japan)and

centrifugedat12,000rpm for30minat4°C.Supernatantwascollectedandusedforfollowing

biochemicalestimations.

2.6.2.Proteinestimation

TotalproteincontentswereestimatedbythemodifiedmethodofLowryetal.(1951).0.5mlof

homogenizedtissueismixedwith1.5mlof0.2M Trisbuffer(pH-8.2)and0.1mlof0.01M DTNBand

thismixtureisbroughtto10.0mlwith7.9mlofabsolutemethanol.Theabovereactionmixtureis

centrifuged atapproximately300 g atroom temperature for15 minutes.The absorbance of

supernatantisreadinaspectrophotometeragainstreagentblank(withoutsample)at412nm.Tissue

proteinisthancalculatedwithreferencetothestandardgraphandtheresultswereexpressedas

milligram proteinpergram oftissueweight.

Proteincontent=ODsample×58.48

ODstandard

Where;

OD=Opticaldensityat412nm

2.6.3.Estimationofglutathione

Glutathione(GSH)contentsweremeasuredastotalnon-proteinsulfhydryl(NPSH)groupusingthe

methodofMoronetal.(1979)withmodifications.ForthemeasurementofGSH content,1.6ml

sodium phosphatebuffer,0.1mlof1mM ethylenediaminetetraaceticaciddisodium salt(EDTA,

Amresco),0.1mlnicotinamideadeninedinucleotidephosphatereduced(NADPH)and0.1mloxidized

glutathioneaswellasPMS(0.1ml)intotalvolumeof2ml.Theenzymeactivityismeasuredat340

nm andcalculatedasnanomoleNADPHoxidized/min/mgofproteinusingextinctioncoefficientof

1.36×103M/cm.Thechangeinabsorbance/minwasdeterminedandthisvaluewasconvertedto
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micromoleGSHincomparisontoaknownstandard.

GSH = ODsample×45×103

1.36×103

Where;

OD=Opticaldensityat340nm

1.36×103=Extinctioncoefficient

2.6.4.EstimationofSuperoxideDismutaseActivity(SOD)

Superoxidedismutase(SOD)activitywasassayedbythenitrobluetetrazolium (NBT)methodas

describedbyBeauchampetal.(1971).Inthismethod,thereactionmixtureconsistsof0.5ml

supernatant,1mlof50mM Sodium carbonate,0.4mlof25μM NBT,0.2mlof0.1mM EDTA.The

reactionistheninitiatedbytheadditionof0.4mlof1mM hydroxylaminehydrochloride.Thechangein

absorbanceisrecordedat560nm usingaUVspectrophotometer.Thecontrolissimultaneouslyrun

withouthomogenate.UnitsofSODactivityareexpressedastheamountofenzymerequiredtoinhibit

thereductionofNBTby50%.SpecificactivityoftotalSODisexpressedasunitspermilligram protein.

SOD= ODsample×100×106 ÷ Proteincontent

4020

2.6.6.Estimationofcatalaseinbreast

Catalase(CAT)activitywasdeterminedbycatalyticreductionofhydrogenperoxideusingastandard

methoddescribedbyAebi(1984).Themixtureconsistsof1.95mlofphosphatebuffer(0.05M,pH-

7),1mlofH2O2(0.019M)and0.05mlsample(10%w/v)inafinalvolumeof3ml.controlcuvette

containsallthecomponentsexceptsubstrate.Changeinabsorbanceisthenrecordedat240nm and

theresultswereexpressedasmicromoleofproductformedperminutepermilligram proteinofthe

tissue.
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CAT = ODsample×15×103 ÷ Proteincontent

40

2.6.7.EstimationofMalondialdehydeLevelinbreast

MDAlevels,anindexoflipidperoxidationweremeasuredbydoubleheatingmethodofOkhawaetal,

(1979).Themethodisbasedonspectrophotometricmeasurementofthepurplecolourgeneratedby

thereactionofTBAwithMDA.Forthispurpose,2.5mLoftrichloroaceticacidsolution(10%w/v)was

addedto0.5mLhomogenizedtissueineachcentrifugetube;thetubeswerethenplacedinaboiling

waterbathfor15mins.Aftercoolingtoroom temperature,thetubeswerecentrifugedat1000xgfor

10minsand2mLofeachsamplesupernatantwastransferredtoattesttubecontaining1mLofTBA

solution(0.67%w/v).Eachtubewasthenplacedinaboilingwaterbathfor15min.Aftercoolingat

room temperature,theabsorbancewasmeasuredat532nm byusingspectrophotometer.The

concentrationofMDAwascalculatedbasedonabsorbancecoefficientoftheMDAcomplex(e=

1.56x105cmM-1).

MDA = ODsample×21×106

1.56×105

Where;

OD=Opticaldensityat532nm

1.56×105=Extinctioncoefficient

2.7Statisticalanalysis

Experimentalresultsareexpressedasmean±standarderrorofthemean(mean±S.E.M).Thedata

wereanalysedbyANOVA(p<0.05)andmeansseparatedbyDuncan’smultiplerangetests(bySPSS

version21software).TabulationandgraphicsofdataweredoneusingMicrosoftExcelXP.
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3.Result

3.1.Morphologicalresults

Table1demonstratesthechangesinthebodyweightofmiceafterinductionofNMUandduringthe

periodsoftreatmentwithextracts.Therewasasignificantdifferenceat(p<0.05)betweenthe

treatmentgroupsandnormalcontrolgroup,whichsignifiestheextractsincreasestheweightofthe

animals. Figure3-1illustratesthattheweightbetweenallAlcoholicextracts-treatedgroupsand

controlsweresignificantlydifferent(P>0.05).

Table3-1.Meaninitialandfinalbodyweightofadultfemalemice.

Groups Initialweight(g) Finalweight(g)

A(Normalcontrol) 14.6±0.37 19.2±1.01

B(Cisplatin) 16.9±0.40 19.6±0.55

C(100mg/kg) 17.6±0.16 21.5±1.04

D(200mg/kg) 19.6±0.16 19.8±0.85

E(400mg/kg) 20.5±0.26 23.7±0.88

InTable3-1.Resultsexpressedasmean±S.E.M ofthemeanbodyweightoffemalemiceduringthe

experimentingrams
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Figure3-1:Changeinthebodyweightmicetreatedwithdoseofalcoholicextracts

3.1.1.Organtobodyweightratio

TheorgantobodyweightratiosofAlcoholicextracts-treatedgroupsandcontrolsareillustratedin

Table3-2.Thetreatmentgroups(100,200and400mg/kgofextracts)andthepositivecontrol

showedsignificantincreaseoflung,heartandlivertobodyweightratio(P<0.05)comparedtothe

negativecontrol.Thelivertobodyweightratioofthe400mg/kgAlcoholicextracts-treatedgroup

decreasedsignificantly(P<0.05)comparedtothepositivecontrol.

Table2.Meanorganstobodyweightratioofadultmiceweight

LIVER RT.KIDNEY LT.KIDNEY HEART LUNG

A(control) 0.99±0.03 0.1±0 0.1±0 0.1±0 0.16±0.02

B

(Cisplatin)

1.31±0.02 0.1±0.0 0.1±0.0 0.1±0.0 0.15±0.02

C (100

mg/kg)

1.1±0.0 0.1±0.0 0.1±0.0 0.1±0.0 0.3±0.0

D (200 1.5±0.05 0.1±0.0 0.1±0.0 0.1±0.0 0.13±0.33
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mg/kg)

E

(400mg/kg)

0.27±0.21 0.1±0.0 0.1±0.0 0.2±0.0 0.17±0.06

InTable2,resultsexpressedasMean±StandardErrorMean(S.E.M)ofthemeanorganstobody

weightofthemiceduringtheexperimentingrams.Valuesweresignificantlydifferent(p<0.05).

Figure3-2.Organtobodyweightratiomicetreatedwithextract.Meanweresignificantlydifferent(P<

0.05).

4.2.Antioxidantbiomarkersresult

Table3showsresultsobtainedfrom theevaluationofselectedantioxidantsbiomarkersofbreast

tissuesofexperimentalmice.Thereisnosignificantdifference(P>0.05)inthevalueobtainedfrom

catalaseactivity,superoxidedismutaseandtotalproteinwhencompareto thecontrolgroups,

however,glutathione and malondialdehyde showed significant difference p<0.05 at plant

concentration of100mg/kg,200mg/kg and 400mg/kg respectively.There isalso a significant

differenceinthesuperoxidedismutasevaluesofthecisplatingroupandcontrolgroup.Thelevelsin

theantioxidantparametersindicatingbiomarkersofmammaryglandareillustratedinFigure3.
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Table3:Comparisonofselectedantioxidantsbiomarkerofmammaryglandofexperimentalmice

S/N Antioxidant

Biomarkers

Control Cisplatin 100mg/kg 200mg/kg 400mg/kg

1 Catalase 1.01±0.00 1.44±0.01 *1.02±0.00 *0.98±0.01 *0.96±0.01

2 Superoxide

Dismutase

12.5±0.36 9.10±0.51 14.0±0.38* 9.56±0.38 *14.0±0.26

3 Glutathione 4.00±0.19 4.57±0.02 *3.8±0.02 *3.67±0.02 *3.56±0.03

4 Malondaildehyde 24.14±0.11 25.31±0.08 5.42±0.12 13.06±0.16 6.64±0.12

5 Totalprotein 43.55±0.15 45.56±0.20 *44.4±0.20 *45.95±0.13 *44.4±0.20

Valuesare meansof3 replicates± Standard Errorofthe Mean (S.E.M)and Valuescarrying

superscript(*)Non-significantbetweencontrolgroupsandanimaltreatedwithdoseof(100mg/Kg,

200mg/Kgand400mg/Kg)ofalcoholicextract
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Figure3-3:Antioxidantprofileincontrolandexperimentalfemalemice

3.3EffectofplantsextractontheHaematologicalparameters

Studyingthehaematologicalparametersrevealedthatthereisasignificant(p≤0.05)decreasein

whitebloodcounts(WBCs),redbloodcounts(RBCs),Plateletscount(PLC)andcountsinadditionto

haemoglobincountafteradministrationof100mg/Kg,200mg/Kgand400mg/Kgbodyweight,

respectively,whilethedoseof100mg/Kgbodyweightinducedchangeswhencomparewithnormal

controlgroup.Moreover,noneofthesedosescauseanychangeintheplateletcountasshownin

Table4.Comparingthevaluesofthetreatedgroupsweresignificantlyeffectivewhencomparedwith

100mg/Kgtreatedone(p<0.05)forRBCs.200mg/KgtreatedgroupshowedappreciatedHbcontent
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whencomparewith100mg/Kgand400mg/Kgtreatedones(Figure4).

ThemeanPCVincontrolgroupwas35.00±0.00%whilethoseof100mg/kg,200mg/kgand400mg/kg

dosegroupswere34.5±0.50%,33.5±2.0% and32.00±1.00% respectively.ThemeanPCV ofthe

100mg/kgand400mg/kgdosegroupweresignificantlydifferentfrom thatofcontrolgroup(P<0.05)

whilethemedium dosegroupwasnotsignificantlydifferent.Also,themeanHb(Haemoglobin)

concentration in 100 mg/kg (2.0±0.30g/dl)and 400 mg/kg dose (5.65±0.15g/dl)groups were

statisticallysignificantcomparedwithcontrolgroup(12.25±0.15g/dl)whilethatof200mg/kgdose

group(12.05±0.10g/dl)didnotdifferfrom controlvalues.Themeanplateletcountof100mg/kg

(223.00±7.00x103 cells/mm3),200mg/kg(605±11.00x103 cells/mm3)and400mg/kgdose

(399±2.50x103cells/mm3)groupsweresignificantlydifferentcomparedwiththatofcontrolgroup

(920.00±247x103cells/mm3).ThemeanvaluesofMCVforthecontrol,100mg/kg,200mg/kgand

400mg/kgdosegroupswere48.00±3.00,49.50±1.50,50.50±1.50and47.00±2.001fLrespectively.

Thesevalueswerenotsignificantlydifferentfrom eachother.ThemeanvaluesofMCHwerealsonot

significantlydifferentamongthegroupswhencomparedwiththecontrolgroup(18.50±0.50pg).Also,

the100mg/kg(38.90±1.00g/dl),200mg/kg(33.00±1.00g/dl)and400mg/kg(39.00±1.50g/dl)dose

groupsofMCHCweresignificantdifferentcomparedwiththecontrolgroup(39.50±1.00g/dl,P>0.05).

Table3-4:Effectoforaladministration ofdailydosesofAlcoholicextracton haematological

parametersofnormalfemalemice.

PARAMETERS Control Cisplatin 100mg/kg 200mg/kg 400mg/kg

RedBloodcell 7.34±0.40 6.57±0.37 0.95±0.08 *6.57±0.08 3.55±0.55

Haemoglobin 12.25±0.15 12.05±0.05 2.0±0.30 *12.05±0.10 5.65±0.15

PVC 35.50±0.0 34.5±0.50 *33.5±0.50 *34.5±2.0 *32.00±0.50

MCV 48.00±3.0 49.5±1.50 *50.5±1.50 *49.5±2.0 *47±2.00

MCH 18.50±0.50 17.00±0.0 *17.5±0.50 *17.00±1.0 *17.5±0.50

MCHC 38.00±1.00 33.00±1.0 *38.00±1.0 33.00±1.0 *39.5±1.50
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RDW 12.9±0.70 11.85±0.75 *11.75±0.25 *11.85±0.10 *11.3±0.20

WhiteCellcount 4.35±1.15 3.4±0.20 *3.85±0.15 *3.4±0.10 *4.15±0.15

Neutrophils 0.76±0.29 0.5±0.04 *0.11±0.01 *0.5±0.02 *0.09±0.01

Lymphocytes 4.02±0.58 2.72±0.28 *3.83±0.06 *2.72±0.11 *3.02±0.01

Monocytes 0.05±0.03 0.025±0.01 *0.015±0.05 *0.025±0.00 *0.015±0.01

Eosinophile 0.18±0.06 0.15±0.03 *0.02±0.05 *0.15±0.00 *0.02±0.01

Basophils 0.37±0.23 0.29±0.16 *0.11±0.07 *0.29±0.01 *0.18±0.01

Plateletscount 920±247 905±262 223±7.0 605±11 399±2.50

ResultexpressedasMean±SEM.ANOVA(pvalue)representsthedifferencebetweenallgroups.(*)

Nonsignificantbetweencontrolgroupsandanimaltreatedwithdoseof(100mg/Kg,200mg/Kgand

400mg/Kg)ofalcoholicextract.

Figure3-4:EffectofplantsextractontheHaematologicalparameters
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Figure3-5:EffectofplantsextractontheRBCs,WBCsandHemoglobincontent

Figure3-6:EffectofAlcoholicextractsoraltreatmentonalterationofPlateletscount

4.Discussion

Duringthisstudy,theroutineweightgainedovertheperiodofexposuremaybeduetothepresence

ofsomephytochemicalsintheextract.Tanninshavebeenpreviouslyimplicatedinincreasingbody

mass(Marcusetal.,2003).DecreasedGSHcontentobservedinthisstudyindicatedimpairmentin

cell’sdefenseagainstROSandhasbeenknowntocausecellularinjury(OmoreigieandOsagie,2011)
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andgenerallyreflectstheinabilityofatissuetoscavengeexcesssuperoxideanionsleadingto

oxidativestress(OmoreigieandOsagie,2007;Shafaquatetal.,2017).MDAlevelsdecreasedina

dosedependentmannerinthebreasttissue.AsignificantMDAdecreasewasobservedduetolipid

peroxidationwhichisadirectindicatorthatcellmembranedamagehasoccurredinthetissue(Jonas

etal.,2000;AshokKumar,2004).IncreasedCAT observedinthisstudymayindicateenhanced

triherbaltolerationbythatparticulartissue(Bahramietal.,2015).RiseinSODactivitiesobservedmay

indicatepresenceofactiveenzymeinvolvementinneutralizingtheeffectoffreeradicals(Degeretal.,

2008).Elevatedlevelsofproteincontentwerenoticedinalltreatedmicewhichmayimplythatthe

celliscapableofmitigatingeffectoffreeradicalandperoxideprocesseswhichcouldultimately

resultsinmodulatingthehostantioxidantstatus(Siwelaetal.,2013).

Thehaematologicalstudiesoftriherbalpreparation showed severeanaemia,which mayimply

inhibitionofglobinsynthesis,depressionoferythropoiesis,oradecreasedleveloffolicacid(Antaiet

al.,2009;Atasaya etal.,2009;Yadavetal.,2010).Extractadministration mighthavecaused

destructionoferythrocytesdirectlyorthedecreasedRBCcountmaybeduetotheeffectofextracton

erythropoietictissue(Antaietal.,2009). Themanifestationofhypochromicanaemiaisdueto

reductioninthenumberofredbloodcellsorhaemoglobinorimpairedproductionoferythrocytes

(Antaietal.,2009;Chiaetal.,2009).CombineextractmightberesponsibleforthedecreasedRBCs

andhaemoglobinlevelsduetoincreasedlevelofpro-inflammatorycytokinesthatinducediron

retentionbyreticulo-endothelialsystem,gastrointestinaltractandliver,therebyexertinginhibitory

effectonerythroidprecursors(HarnafiandAmrani,2007).ThesignificantdecreaseinWBCobserved

inthisstudymaybealludedtosuppressionofthehaematopoeticsystem,whichconsequently

reducestheproductionofWBCs(Ekizetal.,2005),andbioconcentrationofthetoxicantinthekidney

andliver(Amusaetal.,2003).Also,decreasedlevelofwhitebloodcellcountswereobservedmainly

inmiceexposedtoextractduetothe factthattriherbalformulamayinduceleucopeniaand

thrombocytopeniaincasesofsevereliverdysfunction(George,2000)andasaresultofdecreased

defencemechanism againstprobableattackoftoxicmoleculesduring extracttoxicosis(Kori-

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 3 August 2020                   



21

Siakpere,2011).Decreasedinhaematocritobservedinthisstudycanbeattributedtothereductionin

RBCcountcausedbyeitherdestructionorreductioninsize(Schneideretal,2003).

VariationinMCV,MCH,andMCHCvaluesobservedinthisstudymayimplythatthemacrocytic

anaemiawhichcanleadtoveryslowproductionoferythroblastsinbonemarrow(Ghaffaretal.,2014)

whichmakethem grow overinsizewithshapeandhavefragilemembranescalledmegaloblast

whichischaracteristicofperniciousanaemiawhichcanleadtomegaloblastanaemia(Hussainetal.,

2014).The reduction in Hb,RBC,WBC,MCV,MCH,and MCHC indicated thatthere is slow

developmentofbloodinthehaemopoiticcells(Sharafetal.,2010)duetothepresenceofsaponinin

thetri-herbalpreparationwhichhasbeenreportedtoasreportedtosuppresshaematopoiesisofall

bloodcells(Akinnugaetal.,2011).

In conclusion,the tri-herbalformulations atdoses evaluated has potentialto induce

haematotoxicityandindiscriminateconsumptionofhighconcentrationsshouldbediscouraged.

Althoughthesemedicinalplantsmaypossessprofoundtherapeuticadvantagesatverylow doses.

Furtherresearchshouldbecarriedoutinlowerdosestoascertainthesafety.
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