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1. Intredoction

Inypannsnmaasis olse knonm os slecping sickmess is o parasstic disease caused by protnzoan
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species). Human African Invpannsommases (FATF manifesss in two forms: ke chronic form
coused by Tridadsdsdes Srused gambicrse, and the acule form cawsed by Fapaddders
Brusai rhodesiense |Ibrzbarn ar 20, 2022 Madaki 2@ af, 30EXL This disease poses a
significane potlic bealth challrege in many Adfrican ooondries, where poveny., limiced
healibcare infrascnuciure, 2md remace popalatinrs Barder efecimce dreatmend and  coniral
{13usarn 2 al, 2004; Koynde 2f af, 303

Im Invesoock, tnvpanasomiss, olse eonm o Animal Afticas Topanasomass [Aov )], leads
i significang eoonomic losses due o reduced productivity, werght bess, and monality in
caitler, sheap, goais. amd niher 2pamals. The disesse hurden in bails humares and livesiock nini
anly affeces imdividual healch but also hampers ogricehural prodwciivaty, coniribulicg o food
insecurity and poveny i atffected reginns | vaichome e af, 2021.

Uhex curmeni cneacmiese aplions for Inypancsomiasis ane limited 10 a few dnigs soch as suramin,
peczamadine, melarsaprol, aed eflomithice, oll of which have significans drawbacks. T hese
dregs ane aeecciabed with sevene side effeces, incheding dnxicity, amd the meed for poodomged
hospitalization far cheir admamisiracion. Monsover, dug mesiscanos has emerged os o gmwing
comcem, further limicing the efiecciveress of chese reatments (Kaynde 2f 20, 2000 Az a0
resule, thene i on urgent meed o explone alicrealive therapies chat are sofe, cffecove, and
aitomdahle for papulaiions m endemic areas.

Im recent years, rescarchers have romed dheir aoepciom oo natural produces and medicinal
plaris 2= poiential soorces of new oypanncedal ogencs. Planis bave beem used im redilional
medicine for cerromes and are known in coniain binaclive compounds that possess
arzimicrasizl, anitfurgal, aniiviral, ard arciparesilic properiies. Cne sech plant g A=adirae i
idiga, commanly krown as nesp Meem has been widely vssd in Ayuneedic and Adrican
iraddinnal medcice in ireat o vanery of ailmerss, incleding parasilic infeclions (Wwlie and
Mlerrel, 2021 |

Meem braves comam o wide e of Sinzcive compourads, includieg limomosds, flovomaids,
iriterpennids, and wodirachtin, which hawve shoam promise m preclmecal studies for cheir
arcimicnohial amd antparasiic scinvilies |Hameah e af., 2002) Yomoos pars of the meem
irer, including ike leaves, seeds. and hark, comtaam binaciive oompoords ihad have been shoswm
I e s anbiparasitic, andimicnobizl, amd ant-amflammalery propectics (Wasio e af, 2003 ).
Liivem the rich phyinchemmecal profile of meemn, ics poicniial as 2 inpamccidal opent is 2m area
af dncreasing anlerest (Wydie and Mermel, 20210 this stody focuses om the @d vibes
irvpaoocidal ocinvilies nf nesm leaf excroces ahioined wsing two sohoenis: n-bexane and
echvlacetans, which are bnoam for their efficocy in exmacting differene classes of Binacime

Cornperareds.

2. Murerigls and Alechads
2.1 hladeriak

2.1.1 Plant mamrarial

Fresh A=sdfiracfu igdicse Jeaves (neemp werne obamed from Foderal Unoversity of
technnlogy, CGidan Kwamo Compus, Minma, Miger 51200, Migeria in Raly, 2025 and
aurheniecoied by 1 (A, 1daudu of she depammen of Binlogecal Scowences, Foderal
Limiversity of Technolngy, Minma nah voocker pumter FUTFLEMELNOL. The plint sampls

Ta3
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wax dlzpumilial in Hhe: berharsam of I|l.'_-'_'L']'u:I|||:||I ol Planl Hi-l-"l.'kl:a'. Fuleral Univerdey of Techrazlury.

Minna.

212 Chemicals and Erasents

Lk chernicals and reagenis wsed includes: echivlacetacs, n-hexane, dimethyl sulfoxide
IFSCTE, folin-ciocalica’s reapene, sodomn carboraie, gallie acid, abeoluie eeitkanal,
gharmninum chlonide, sodrom ooz, disiilled waier, folin-denis’ rezgeni, stmdard ianmic acid,
pecrodeum ether, aceome-eghannl, ferroes suiphace, sulphuric aced, saandand  sapomins,
fommald chvde, acetaie buffer, TPITE soluon, and ferme chlonde sobotion, 1FPH sobotinn,
limodeic acid, iksoharhiric acid, dirvinazese aoeturaie were all anahaical sapdard.

Z1.1.3 Parasites

Ik parasiie was sourced foom siohilaics preserved oi ke Nigerion  Insiiuie  of
Imypannsamiasis Hesearch (MEH) im Koduna, Koduma Sace. 16 was maiecmed m ihe Animal

Hiorese of ke Lleparimend of Biochemnisiry, Federal Liniversity of ‘Technology, Minma, ikrough
CORCIMUALS [IZRs e inio me.

2.1.4 53w of Experiment

Uer e perirnene was conducoed ab che Cepene of Genstic Enginsering and Hisecolngy, Federal
Lmiversicy of Techmolngy, Alinnza, Hosso Camres. Minma is sicoaied woithin the Somhem
Liginea Savanma regiom of Migera, o 9°33' N biviude and 9757 E longiiode.

2. X hlachods
221 Preparadon of Agedfiresko fedice Tearns

Uk Azadirackes imdica leaves wene chomughly washed with cap water oo remesse dice and
dried at 30 "C. Thareatier, the plast leacws were redinced to poader wing the Silvar et 21
Imedestrizl B2000 elecore hlender, and the powder Eamn wes bepr icsade o cight covered
laslic congaimer.

223 Frtracoon of Bieactiors Componnds

Extraction nf d-gdfiraskas iedicg |oaf was done as reporisd by Husari 2 a8 (202350 BEnefly,
exacily 230 grams of d-adivacfa indies leaf pomader was weighed min D000 mL vobomnene
Flask. Adterwards, 720 mL of eack salvent was separaigly podred imoo flask orad miciure was
proqeerly agilaied and lefi for 72 bours with cccasional vonexing each day. Afier che 72 hours,
the solvers wis evaporoied wsing 2 water barh wnder redeced pressure hefare finally
Iyaphilized with freeze drer. The freere-dricd sampls was sioned im oght covered glass
comtaingrs amd refrigerarted o 165C.

2.2 4 Phmtochemical Screeming ({jnantimcime Test]
2241 IMirrmainatinn of pheanlc content

Fach of che n-bexame and eihylaceiale exiract of 4. iadics was dissolved in 000 g of 10 oot
distilled waier, and 03 cm® of this soluon wos exidized using 23 cm® of 1% Falin-
caxzalicy mexgent. The snlutson was newmalized wich the addivon of 2 om* of 7.5% sodium
carmomale, This mivtune was then incuhaged 28 45°C for o durdinn of 40 mavetes. Following
incohaisan, its sheorhance was measursd 21 THS men using a UY spectrophoinmeder. A
calibration corve was gereraced wsing sandard gallss ocid | Smgleoon 2f al, 159%9). Lhis
proeciesss was also carried cur for the echvlbcetate pland exerace.

Tas
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2.2 42 Deternsinating of flatoncid content

In a 1ek uhe, 1.3 cm® of absobete metkannl was comhined wah 1 em® of 10%% aluminum
chlomede, L1 o' of 1 & sedium ocetale, ard 2.8 cm® of discilled water, Then, (L5 cm?® of he
n-bexcame plond exirzct in n-aoecone was added. The resuloing micione was incuhzaoed ag reom
iernperatune for 30 minuoes, afier which ics ahsnrbance was measured 22 4135 nm using a UY
specimnphoinmeicr. The ohove pmocess was olso coammied oui for the ethyvlacetacs exiracl.
Standand guencedin was wend o prepare che calibralion curve. | Chang e 22 300

234 3 Determinating of tanmin ¢ontend

A2 g of each sample of che plani exiract woes pleced in o 30 on® beaoer, i0owhich 20 om® of
3P methamod was added. The heaker nas chen covered with paradilm and heaied inan 505
waler baik for 1 bour, After healing, cthe mixcene was thomughly shaken oo ensure unaform
disiriburinn ard ihen Gliered min o 1 cm? yolumeine faske To the Gliered soluiion, 20 om’
nf distilled woter, 23 om' of Folim-13enis reageni, and 10 om' of sodiom carsomaie wens
added and mixed chomughly. Adfier sianding oi ronm cemperaiure for 20 minuies, the sobation
developed 2 bhaish-gresn calor. The ahsochance was ken ab 760 nm using o LIv-
specimaphainmeicr. Siardard lanmic ocid was used in prepane ibe calibradion corve.

2244 Determinatine «f saponin concent

A (k35 g sample of the plant exiroct in n-bovane nos weighed ond dessalved im 20 cm® of 1M
HACL, thien heated oo woder Batk 22 S05C Enr 4 Bevers Oiree conlod, che mixiure was Filiered,
and 30 e’ of peirnleem cther wias odded. The ether laver was them separated ard evaparaced
in drvrexss The resuliomg doy residue was oom@ined wich 3 ml of o 121 acefome-sikannl
mixcare, 6 ot of Tfermus salfaie, 2md 2 e’ of concenirazed sulurc 2cid, and allowsd in
stand far 11 minutes. Ahsochance was recorded ar 91 peme The same procedurs was
comducied Eor the ethylacelme excrace, using siandard sapanins tn establish the calibration
curve (CHoyed, 20035).

2245 hetprmination of allalodd concent

& (13 g sarnple of the n-hexane exmace was weighed and desolved in 3 em' of a 121 moctune
af 26% staanal and 0% F-BO, than Ghared. Cne oor' of the fltete was added to 2 test tobe
nith  om® of 608 H-30. and kit to siarnd for 2 minuies. Following thas, 5 om® of 08%
formaldebvde was added, ard the mixiure was Lept 2 room emperaiure for 5 kouwrs,
Arorbance was mezconed ar 263 nme The same procedors was 2pplied oo che eahy] acetane
exrract, wsing the exlicclion coefficint of vinmistne (EX96, EXOH = 13136 M~ am™) = a
reference Tfor alkakoids (CHowed, 2IH05).

225 Anfionidenis Actimities Axsey
2251 Ferrw Erdncne Ancexidant Assay

Lhe FEAF reagent was preqared by mixing aceate buffer, 1P 1L solution, and ferric chlomnde
snluion. The d=sdira=fus fedizs n-hexane exiraci was ihen odded oo che FEAF reageni,
incetaied for 30 minuces, and i otsnrbanoe was measured 21 3%3 nm esing a specirnmeder.
Lo arcinxidand copacity was assessed by comparing the change m atsnrhanoe in that of che
slandard. The same procedore was followed for the echyvlacetans exiract of d=ddfeaskas indioe.
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3357 The 2,2 Ipheny]l Lpicryibvdrasc] radical scatenping
A IFPPH salucinn was prepared im methannl, oo nhech the n-bexone exiract was addsd and
itharnughly mixed. 1he mixiure was then meohated im ke dack for 50 minuies, fedlmsed by

ghenthance measuremens ab 317 pen. This process was also applied i ke ehyl scetze aviract.
Lkex pirrcemtzge of radical scovenging activity wies caloolaoed im comparson tn a coniml.

2253 The Izhibitins of Lipid Perexidation

Linnleic acid wees hamngenimed eooeed wich each of the exireer The minoture wees incuhaced al
57 %C Eor 50 mimoies. Dhinharboture: acid (1HA) reagent was added oo the mvture, each
mixtare was then begied o form a colored BMLDA-THA complex (Malondialdehede
Lhinharhicarsc). The perceniage of lipid peraxidation mhihition nas calewbied compared ina
ool

226 Trypanecdel Stody
226.]1 Text Qrzamize

Lher Trupdmederis Braeed Seeei was sourced fromn stzbalages mainiced ar che Migeman
Iretiiuge nf ‘Invpannsaomiasis Kessarch (NI11E} in Kodona, MNigeriz and kepd in ke Animal
Hoese through repeaied pasaging in mice uniil reguired. Passages werne conducoed when
parasiicmia bevels reached betwesn 10 and 32 parasies per field, generally nocurnrg 3 o 5
days post-indecioon. For each posszge, 1 = 107 parasices in 01 oo (k2 mL of blond werne
injeceed iniraperiinnealky into mice that had heen acclimaced 1o bboraory condicinns for can
weeks, {Abodo e 20, 20150

226 I virrs Trrpanscdal Accvicy

Lker i witee cvpanncadal ocrivity assewsmend was condecied in quadniplicate wsing Sewell
microtiier plages {1enahe & af, 2004} A 03 g sample of the nebexane plint exirzct was
dissodved m 10 ml of distilbed water bo creale a 0% 2'ml sinck solulion (eqoivalent dn S0LIHK)
pg'maly. From this stock, solutsores of 3040 ge'md, 230 pe'ml, 125 pe'ml, amd &23 pgal wene
prepared, resuling in foer dofferen comcentralions. The same procedune was appleed b che
erhvlacetaoe plani exiract.

A 20 pll blond sample cantainieg approcimasedy 30 2% paresies per microscopic field aas
mixed with 5 pl of each fest concentration, specifically 200 ggiml, 230 pg'ml, 123 pe'ml. and
(2.3 pa'ml, respecrivele. To werify that any effects ahserred were specrfically Frame che
excrace, two caniml setups were csiohlisted. The firsi comirol wsed 122remal (1Heninzeene
aceturaie, a reference drugl as the posionee conimal, while the secord commed corsisied of
hlmd mixed with ghocnse-phosphate boffered saline as the megaive oontrol. Berenil aas
prepaned in maich the concenirztinns nf the e salulions.

Each test mixiure was incohabed for 5 mnivetes im staled microditer plates 21 5750 Ther, 2 pl
nf each el mixiure was pleced on separaie macrnscopee slides, covered with T=22 mm cover
slipw, and the parasites wene observed every 1 monetess for a salal of GO minoies, monilaring
for any cessatinn or reduction in meciliog, oxing 2 400 X Ohjocoive bens | lewabe ecaf, 2014).
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3. Findinsx snd Throsxinas
4.1 Cruancovtive phyiechesrira] soreening
Ltex cahle heloar shomes the plaoochemical analysis of A-adirasfirs iwdies [neem) exmmoces. The
amalyses mevealed significant differerces in the comcentralions of hinecive oorpaunds
hetncen che n-boxare and chyloceizee ovracts. The edhviacetae exooct edhihited higher
levels of phennls [1.54.49 + 07 mgfe)l, annirs (4151 = (1.3 me'g), sapoming {10153 + (L5
mg'g). and alkaloeds (3835 + 02 mg'sp compared in the n-hexane oarad. These compounds
are keovamn for iheir paieni aecincidand, anifparasdic, and mersbrane-disrupling properies,
which may explain the higher cryparczidal acrivity obaenoed nothe ethylacetale exirocl. While
the m-koxane evtract had hicher flavomeed concent (5,535 + 04 mg'e), the overzll lower
comcentralions of key phylochericals suggest thal the eibyliceiale exirzcl coniaims mmnne
hinacine compounds responsihle for is stroeger anmnpanasaomal effecis.

Tabls 1 {puanizacne phytocherical compositinn of N-hexane and ethylocelate exiract of

Azddirzafas fodizs
Cooonixtioo fmp 1)
Sampke Flenvola Flrmmbs Tearmire: ote T Alldamk
Y | I T A Lian4 ApARENE ATl 4n54a03
EAT | 36 80.400.7 13805 ERERES IR Lol f5a04 R

M = melee e ealiad ol A= crin 1o F.al -u]ih:.td.r-:dlu.‘l vl A=a e s (e
4.2 Antioridane Actimities of N-hexans aad Echrlacetate exrac o of Azedirachoe dadice

321 Ferric Fedocdnpr Antintident Power of N-herons and Fihylacetac: sxtraots of
Apzfiracisn redice

Lk anieoxidans capacities of the nebovars and ethyloceime axirocls of d=sdivaels jediss
were cvaluaied using che FRAP assaw ol various concendraisors (S0 pgieml, 330 pz'ml, 125
paml, and S22 ugimll, 2 presenied in e dzbde below. The mesuhs dicole thot che
ethovlacetans exirect exkabiled siranger ferme redecimg antinsidard power {FRAP) at 2l ceseed
comceniralions compared 10 the mebexame exerace. Af che highest oonceniraieon (200 pz'ml],
the ethylaceiale exiract showed ke hiphet FRAP value (750054000, akile the nebosans
excract displayed a lower value {83 43={L5). s the concenirztinn decreased, the FRAF values
fior itk exiracis redeced accordingly, with the cihylacetale exiroct ainoinang higher ociviny
even ot the lawest canceniragion (h2.5 ga'mldp, where it reoorded o FRAP vales of 1900202
cornpared oo 15954512 for the n-hewane excrace. ‘This suggests thal the ehylocctaie exiract
Pissesses souperior awinsidand capacicy, akich gy comdribule 10 is higher mypamesidal

aclivity.
Table 1 Femic Keducing Anlioxidant Pawer of M-hexane and Eihylacetale exirocis of

Azaderaa ks dediss
Smmple __ Ceaccoiralioma
Shpp. =l Slygml 1 3pp i Bl Sppiml
Mkl L S e b W 1L JlEEn 2 1593402
EAL pEN N 121403 S REen 2 1002432

Ml = phesa oulizad of dsadrorieda eaicea, Al - il lsatde il of Adzadieoriia tediea
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323 The 1, 2 Dhphearllpicrylhvdraryl of M-bexane aed Erhylacetoce exiraces of
Armdfirackea medice

Lo 13PPED (2 2 1kipbenyl- | -picnylbydeneyl | assaw was performed 1o aseess the free redical
stavenging capahildies of e n-hevame and clhylacelats exmaces of Adsadéncefite indies al
vari ol cofterralions {300 pz'ml, 230 pe'md, 125 ge'ml, and G2.5 ug'mll Lhe echvlacetane
excract showied stronger antoasdant seecivity acroess all conceniratinns compared 10 the o-
hexane exiraci. At che highesi conceniracinn {300 ug'ml), e cihylaceixie exirzct exhibiced
the bighest IWPH rodical scavenging aciivity (GLE1=0.2], whik* the o-hewane exirzct had a
lnwer acrivity (34.3350.2) As the concenirztinn decreased, ihe free radical scovergarg ahiliy
af bodh exvtracts diminished. A the lowest conceniraginn (623 pgimall, the ethyvlacetaoe oxiraci
slill showed higher poncity (9774021 compared 10 the n-bexare exiract {SA2HE2), These
resules indicale thag cher echviacesale exiroct possesses eiter anoncidans acrivicy, which may
CORCrivele oo s sioanger crypance idal eficacy.

Tahle d. 1he 22 1Nphenyl-1-pacrylhydraxyl of H-hewane ard Ribyvlbcetane excraces of

Azadiraskas indics
Earmgic Cancatration
00 gzl B30 gl 135 il &3 gl
NAT 5454203 121203 2206l AM10.
EAl B2AL202 £ 66T 2071203 0774002

Ml — phenae oaliad of Azadeeritg deabea, FAl - cilg lsatade oalnad of Asadeoreig tediesn

313 The Inhibition of Lipid Feromidaton of N-hezane and Fihylacecate extraces of
Apebracksn redice

Lk ILP (Enhihicinn oof Lipid Peroxidation) axaay was performed 1o assess the obilioy of o-
hexane amd ethylacesaie cxiracis of d-sdirasku fedfen oo prevent lipid peroxidacion al
different concenirations (3 pa'ml, 220 yg'eml, 125 pz'mland 02.3 ge'ml). The echylacetan:
excract enhihited scronger inhihipory effects on lipid peraxidaiion aoross all concenirzzinns
comnpared dn the n-bexane exiracl, Al 300 pg'ml the edhyvlacetaoe exirac demnnsiraoed che
highesi ichasiiion (30h35502), whils the p-hexane excrace showed lower inhibaion
{42317 A% the concentratores decremsed, the inhihicon of liped pernxidation doclined for
hnith exiracis Even at ihe lowest conceniratinon nf 23 pg'ml, the eibybicewie exirac
mainiained a higher inhihigon value (3.02=0.2) comnpared dn che n-hexame ctract (133411
Lterse resohs mdicaie that the edhwvlacetase exiract & mare efieccive dn preverding, lipid
pernxidalion, ldely due o its kigher cantenl of hicactive compaunds, conmmbaring fa s
averall andinxidant and tnpanncidal activicies.

Tahlde d. 1he Inkdsition of Lipid Peraxidation of W-hexane aod kibyhicesaie excroces of

Azgdireakas fadizs
'_‘h.r_ui;ll: Concoobrabon
S0y gl 2ippim=l 1 yp'ml dlipp'ml
SAT 423107 AT e 11322002 | 54l
ELl b1 BT s AT e 3 In X2 A0

Ml — phienan onliad of Azodeereia deabea, FAL - wly lsafde oalinad of Azadrorivia tedica
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3.3 Fffect of Different Comcentrations of Nberame and Frhylacetute Fxtract of
Agedfracka redice om Motility of T Sraveei Broacs

Lher Tabde 5 presents che effects of differens conceninoons of nebevane and echyvlacctane
eREracts of d=sAirgsbue fedize nn che malility of Tgandadams Seser Sear AL S pgiml,
the n-texone exiract ceased the parasite’s malility afer M mimetes, while the echvlacetane
ERLTACE Wik more effecrive, orasing mnliliny in 30 raretes. A5 the conceniratinns deomeased,
the timee laken for mecilioy cessation imcreased for hath exiracts bl less effecooe than
dimiraxene Acewraie whick pook 10 minuies cessalion ai ke same concenirainn.

Table =. Effect of M-bexane and kbylicetate extracts nf A=adirackes jedfaa on Motilioy of T,
Bruzsai Ewiged

Tt Time (imute ) afer which matiliy coxsod with diffent concmérations of extraces Paragite
Cnbwiancr _ ~ mabliky
SO0 i rall 20 pgpiml 122 pp'ml G5 ppiml
AN WL = B3N 200 60 = 1l A £ 12N Auals 1550
ATE LTy |1 WL £ & LD LA BN [ TR T ER W
D arne I 115 Lol =130 Lived £ 130 ANE £ 2
Acchorabs

Wakis wipces prsmal s e mzan ol biplicalz & slanlar] devwedan

NAT = n-hexans sxouct of Aqadiracin tadice, B AL = athylacedace extrace of Azadivackor
redice

Lk findicgs shomed higher antinxidanl ocimvaies in EAL might be as o result of congere of
nherods, wmnnins and Mavannids. These compoonds comtain hydrosy] geoups chat can senve os
regcinee onygen spocies guenchers |Husan 2 all, 2001} The same effect that was revealed by
El om higher exkasiion of ypanncidal effecis might be doe oo higher phyinchemacals sech
& flavornids, lanmins, phenalacs, ord alkalnids, which kave been reparied oo possess sicong,
arciprodnaoal and andiparasite: pooperies (Kahman e afl, 3030 These phyinchemacals ans
kniwn for their ahility tn mdece oxedatnoe siress im parasites, disrepa cellular processes, and
inhibol epeyme aciivities essenial for parsioe survival The Bagher iryparocidal scinviny
nhserved in the ethylecelate excrace may he alrihuted oo these compounds ahilsty oo iccerfens
wilh the mecahalsm and reproduciion of the parasile, ultimaiely leadmg 10 ils demh (Faizl 2r
al, HIFEp In facl, the sioe 2md number of hydroxyl groups on polypherods ane thought tn be
relaled oo thaeir relative embcicy b mecroorganisees, with evidemce  thal  incresced
hyd oy lagion resalis in incrcased docicimy (Rid e a8 201 7). Thes explains why polyphenals
presenl in mesmn were more cfecive in parasie reduction. The ahility of the nesm plani
excract oo lower the kevels of pamsitaemia can therefore be atomibued 10 the woxs: aclivimye of
palyphencls present it Indeed, polypherals hove been shoan oo have anci-tnypanasomal
aclivity Fad 2f 2, 01T

Alihnugh, ahiliy of HAL o shiow less ippanncidal 2covities dhan der eitbylacezabe exiraci
suggests that less palar soheere could sill exiract poatent compaunds that can sill play aemle in
Comntalirg T, St dwied exbience. However, the superior perfarmarce of the echvlac ctaoe
excract suggests chat the polar solvese could evtract compounds Erom A iedies that may have
a sirnger affinity for inrzcellular argets within ke parasie. This finding & consiscent with

T3
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previcis rescarch imdcating that 4. éedizs eniracts coniain a variety of beaciive compounds
with poteniial anmrvpannsamal propemies ‘This sredy reinfarces the idea that A-sdiracfn
andies could he a promisieg natural source of mypanncidal agents, with the ethyl acedans
exeract shmwirg panicularhe stromg activicy in this regard | Rabean e af, 20200,

4. Conclnsien and Recommeandations

Henos, i s anieoidanss, iryparocidal amd inxicies studics of ethylacesans exiract should
he carrerd ool in affimn che apciowidamd and inpanecidal effects o well 25 safety of the
excract. The ocive compound]sk showld aleo b isoliced im order 1o oboain e Inyparocidal
dreg candidale s well as in unrve] the moecbanisme throegh which e snlated compoomds)
exbanil their invpanncidal activaties.

Conflice of Intearase

Firalhe, all auikers coninbuied equally to ke anicle in the success of chis anicle and no
condlact of inberese between ihe Amhbars

Frhical Approarval

It aicle ooraplies wich notional ond icgernatinnzl research ord puohblicotion ethics.
Althnugh, kbics Cammames approval wis not rogoined for the siudy because it nas an o
vitrg siundees

Beferrnces
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