4. Results and Discussion

Eipacive compounds found n medicnal plans serve 3 orucial rode
i both raditional and modemn medicine for freating various health conditions
(Fafhor 2021). People havwe useg medicing plants ko cenbures in diffierent
culhra! seiffings. becase |t provides herapeuic berefils such & af-
fammalory properties iogeher with antioxidant -anleicrobia and &l
czncer aciivites. Agilve plan! compounds noluding akalods flavonoids,
phenol.and erpenoide compounds present m hese plants mamian essential
roes-in promoling heallh and preventing diseases {Hoy sf 3l 2025,

This division dispiays e resulls and discussion o prove the anlicancer
efficacy of Bhododengran arbon=m Son, against Gasie Cancer
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4.1, Qualitsfive Phyloche mical Analysis

Bl confain phyvinchemcas 3= Semical e which a8
responsigle. for erapeulic aciwity =gans! vanoes huwman dISE3ses
fSanihiravet ef 5 20722}, Mulliple phvylochemical observations ol 5 asboreim
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ieal and fower exfacts: confekmed e presence-of difierent primary a0
secandary metaboiites neluding alainids favonoirds phyiosismis phenols,
tarmins diterpenss_ protens. aming acids, carhohycales. sapaning, quinones,
COUMArnns  acidic compounds caschns volalle ods, fesins: stach
cauienoiis oxaiates and vitamin C Table: 3 & 4). The methanol exdracis of
R srhoreun leat and fipwer showed higher cornpsition of phytoconsituents,
ihis could be because of ks polar. charasiersics, soibility and chemical
siaDllity, which makes it 2 highly efiectve exractive sohvent (Kumar =f al|
223). The mefano) Eaf exyact conteined high conceniraiions of alkainids
aigng with flavormds phyiosterols  dierpene eic. While: e fliower exdract
contained major components of fawonoids phytesierois. phenois| Barmin eic.
Saponing were defeced only m leaves and Nower Exrects $wough chioroiomn -
derved sokulions and anueous sowubions respecively

Different vpes of phyichemicals were denfified n e present sty
Lising different dolverst exdracis ) where reethanol proved fo be the most efficient
exiraction which confirms s capailily o capture: & wide range of bicachve
compounds: (Tabke, 3 & 41, The synihesis of nafiral metzboliies = nfivenced
by the plant's arowimg envirconment and sofvent GEed i e exraction because
boih the tackes determine phytochemical distbution in plats (Wumar &t 3t
2023 Sngh etal 2021). A skay by Madhwi et 2 {2020) confimmed That
ethano! 3d aceione (1:1) ewdraction of Bhrcdodendmon ea! confain abundan!
Eavanoids and tanning, which corelates wif present obeervation. The different
bioachive compounds ceEced n he H  amoeum demonsTale polental
fherapeutc vales of s plant

Tie higher solubility of compounds in mehanol saivent lead o Higher
yigids of Ravonoids and phenolic compounds comparsed o offber slients,
therety expandmng e exracton of Dioacive compounds hat possess vaEnious
phHarmacoiogical “acindfies. The previous sludies havwe poven Hal plant
phanmacedutical properfies depend on the phylconstiients batae presenin
the - plants (Tungmurnifhum: ecal, Z018). Theretore, it 15 also mporant o
rrvesiigale solveni choice M ghyinchemezal \Bsiing for proposing additonal
ther apewiic patenfiais fom A arboreum (Moma ef af | 2020).
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Hawatl ef (200 perormed qualiiiaive analysis on H asorelm ieaf
mefhano! exiract ip deisrmine phyiosiernls mpether with flavonoids prenols,
akainids, carbohydrales plyoosides sierols sterpids erpenoids and tanmns
Smila o present siudy. absence of saponin was detecied my e B arborsuim
leal 2nd fover exacts excepl chigroiem and aquecus exracts (Table 2 &
4). The disribution of distnct chylocheminals varies due o the combination of
exfract type along wilh soivent and sample analysis Bchnicos. Smilarly,
Abwrad ef 3l (2020} discovered hal B rboreum leaves processed wih
methanol possess anfhramunones and fiavendids in.addifion 0 terperords,
stemids and fannns:

Table 3. Qualiaive Analys:s of Primary and Secondary Metabolies Present
In . arboveinm Leaf Esyacis
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Table 4, Qualitafie Anatvaie of Primary 3nd Secondary Metabolites Present
n H arboreum Flower Extracis
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4.2 Quaniiative Esfimsbion of Secandary Metabaliles in R, arboreum

The quaniiative phyiochemical analyss of akaioids, fanning. phengls
and zvonpids n A, Srboreom eafand fower extracis using methano!_ ethanol
and acefone 25 sohents, Methanol leaf extracts of 2 arborsumhad e highest
content of 117.1 BEg TFC followed by 75.95 557g TAC. 50.42 TAEg TTNG
and 40.5mg GAEY TPC: A aborsum fiower mehanol extracts o! BD:01 TAE
TTNC had the second highest compound afler e highest 139.6 RER T7C
while e 3251 AEig, TAC and 47.16 mg GAEg TPC had maoderale levels
iFigre. 7 & B). Wnefeas 8. asboresm ethanol and acelone exiracis ol leaf and
fiower had lower coniens of phylochemicais- when compaed o mehanol
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fnboadant potenfial of 8. aboreunis parficuialy important becasse of
high TFC a8 a gecshe facky thal can counteradt owdafive s¥ess =nd play
.imrenafﬂ—htmmahmau:ﬂt::ma:ﬂmm Mnﬁi’.‘ld!'l’ﬂ'h‘ﬁ'ﬁﬂ:ﬂr‘t
weniifed bymanyskides for fer vanous iological acfivbes whereas famning
and phenois o7 the plan! iboefer play 2 role n the antioxddant activity of the
plant The analysis estahlishes fiat ihe us= at menanal salvent provides befier
soopifity oUEomes 21 nigher coneenirabons fhan effanol of acelone for
Madiva &f af, 2020
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In 2 3idy conoucied by Barola = af | (2822} e highest fannm conent
(258 TAEN) was reparied n 30.g of fesh B amboreum Sowers: In contrast
he preseni sty mm;@"lrﬁ'r:aﬂ variabllity in iannin content betwesn leaes
and fowers of A amoream Leayes exhiiied lower fannin coniemt of
28 75+0.02 TAED whils fowers showed 51.57:0.03 TAEg inehanoi exracE.
These resulls ghlight 1he chg finct 1ﬁ'nfr'| acimulaion patters i ditferent
miant paris and uncerscors e nfivence of different -sobvent extraciion on
P "

Rawal & & 12018 reporied sigrificant ncrease in the iotal phenoic
conient {1227 520008 mg GAEQD) m methanolic extact of A Sboreun
comparable i ofer solveris  The present sfudy aiso showed fne highest TFC
n AW (189 6 AS/g and BLM (1171 BE/g) and TPC value the highest vais
was shown in BFM (47,16 mg GAE @) and then LM (40 5 mg GAEg) There
15 @ comiirabon of high anbowedant capacity m the A @rboreum a= evidenced
by high TFC and TPC values oblained in BFM and BLM. However | this shudy
hadl Erwer TPC values than fose of Bawal &f 3l fis = because of difierences
n =xkachon methods. Whie ther shdy used Sovhiel exfracion which uses
coninUTLE Solvent refiux it rereased Eemperature . In the present study a cold
macerahon process mliowed Oy fiffraion &no rotay evaporsion was uliEeg,
s avods degradaion of pachve compounds due o heat, presemang he
compositon and g..‘uﬁ'l';:_;_ﬂ more nalirsl regresentation of thefr phykochemical
composition (Humar & i, 2023),

Shwolha o & (2022 repoed hal anog e ivee endemic
Hhogodenaron species. A maodenn contaned he highest flavonod conent
(30.05 EEEn'uJ- i melhamlic exiract when compaed b oher solvenis Tollowed
by A ciliztumwith 6237 OEQ and A dalhoesse with 3262 OEg. Smilaly
the oia!l phenalc confent o A cfalirm ext=ct showed e highest values
(485 55+ 1374 mg GAE ) ollovwed by P dalhoisize (208 45:8 66 mp GAET)
ad & macosny (14855:1266 mg GAEgQ) n mehawml sdah
Hhogodenaron. species exnioil fgh abundance of nalural antosdant
compourds, esuling i greaes phyiocompounds accumyiaiions 0 Fe
methanal solvert Smilaly. the presen! sludy alzo correlated with the shose
ncinga with resqect Iomehanobc exiact
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&.3. Fourier Transform- Infrared Spectroscopy (FT-4R)

FT-57 speciosnopic analyss oetected disiinct unchional groaps in LM
mﬂﬂﬁdeﬂmﬁb&a&ﬂmﬂwhﬂmm The reayiing peats
conchsnely confim diverse unclional growns 0 e A arbor=um teaf ad
fiower exracis.

o
E__?)

Figure 8. FT-1F8 of & arborsum Methamol Extract of Leaf

n & presenl sudy FT-H E2naviis reveaed significant absorbance
peaks ndicalve af varous chemical consfitents, The FILM showsd praminsnt
peaks af waveenghs suchas 3880 7Bcm ™ (O-H steiching phenois | 338700
en’ (OH alcohols), 2954 0% em™’ (CH atekhing, aiiphahe hydrocarbons),
which are consilent wilh stxdies comucied on leaves ol Snodedengron
arbarsum and  Shooogenaron dauncurr where e strong absorbances 2t
578 cm T 3400 cm-Tand 2950 cmt were atiribuled o the stretching vibrationa
af O-H and CH respeciively Mary & indra 2017 Hu ot 3! 2022) 230686
e (C=N stretching) and 158864 om™ (C=0 strefching ketones/aldehydes)
{Figure. 5 are corsisient witt $e resulls of Phuyal efal 2092

Similarly the RFM extract showed distinctpeaed al 3716 76.om™ (S-H
stefthing. phenals), 328570 cm™ (N-H stvechmg) 222400 om” (CH
areiching, 2iohaic yrocamonsi 231458 om” (C=Nstreiching) Figuws. 10).
FT-IR specira similar {0 #e specks reporied by Kem &f a2l 2013 peak at 2022
e wers aszgned o the C-H stelehing, which confrms e prapatiiily
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of e presence -of phendlic compounds, The present findngs valdaes: he
prevds shudy reporied by Ahe £F 2l (2024) In B aiboesum where he
rominent peae 31 3450 o (OH sheiching viralions) were burd in e
peial exiracis. Hence: fhe proposed siody confims e consiant presence of
important funciional oroups i he extract of A arbonsum

b TR

i
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Figure 10, FT-R af A arboreum Mehanal Extact of Flower
4.4, Nuctear Magnetic Resonance (NME)

NMR: 3 regarged a2 3 non-gesTucive analytical ool paricularly 0
arialysing Diompiecular shuchses. The NMR oolkit encompasses qualitaiive
methads for measwing chemeal shift (@), spn-spin 2 dipolar counings
(dJ. providng connectivity) frouph-spaee Inferachons (NOE, aeo confimng
connectiity) and reiaalion parameErs (T1TEL

Shieen metabalies fom ALM eidracts were detecsd by H NMR
speCioscopy, & shawn 0 Foue 11, Tne‘exrack of A FHOMEATT T
analysed by NMR spectoscopy v muesigale fhe vecalans of poiar
metaholiles between e difigrent pars of the piant BLM and SFM)
The bicchemical compounds ideniified in the NMR specha aiso shaved e
presence af different meiaooles m BLM and BFM, The detection of e
bochemical compoursls was Lrier confirned by comparng the 'H specira of
the teirerce compounds with e reference’ compounds 0 e’ Siolopical
Magnetic Besonance Date bank EMAS) which were also used fo charscierse
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e metabofes (Markiey of a3l _ 2008}, The fhighesi peak cofresponds o fhe
aldshyde in the high-field partof e *H NMS specira (1, 12-5 Dpom) afihe ALMW
exrarts. The signals or the melniene and aipheic groups were ohfained
Fom the iower field regon (5-10opm).

The protosy NMB -spectToscogy has been ulifized 1o identify e source
af medeing Rerbs and herbal producs (Wang of 3l 2008), Ral =t al, it i)
ma:mujmhfyzﬂmtmﬁephmuﬁh_mhtm remmmenum-l
artaaresm for e immunomodiiaiony acivty and found e presence of ursolc
and kaempiernl o mehewol exrack whioh shows e characlersiics of
aromatic and hydrogyl grodes 0 H NMA. 1| was empioyed Io denfify be
arfiusmor acreenng of aiconolc leal and flower exiracis of B arboream at it
witro level (Sonar st at, 2012),
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Figure 11. NMA fnalysis of A arboretrm Mehaol Leaf Exdract

in the flower exiracts of B arborewn, e 'H NMPB spectum highlights
diverse chemical factors revealing insights inks he chemical groups presentin
the plant Muliigie peaks across he specirum comespand 1 specific chemical
shifiz. miegraled Feas and coupling. constanis. which helps:in classifyng
e profons: into: aliphalic -aromatic. aidehydic -alcoholic. slene’ and -alid
aroaps [Figee: 12)

'H NMR spectra was uss  isenfify the metaboiiies by comparing the
chemical shift and cooping constant vaiues with T!l"F-'l:alﬁMﬁ metabniite peale
o the BMEB data banlc In the high-field region of lhe 'H NMR: speci=
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(D7=21 ppm) of BREM exracs The most abundant peak comesponds D
aromatic and akiehyde. i thie down-field region (2.1-6.5 pom) signias were
assoned o iﬂda‘rgth ard alkene greup-conianmg compounds (Figwe. 12}

The alkene region & represenied by a prominen! peax af 2162 Hz
consisient wilh e charactersiic - deshelding  caused by double-bond
conjugaton. Aromalic proions are ideniified at 64.0 Hz where he comling
constarts ax nha_;rﬂi:n =fign with the presence of an @oratie ring shuchre.
The a&y| regian, with a significant signal at 6104 Hz confims proons in
& relaively ‘shisided ermironimenl possibly nes saluraled cabon chams.
The spectum aso disphayed signals in the highly deshelded regions such &
ne aidehyoe and aromafic zones which indicaied he presence of complex and
diverse chemical emaonmens wihin the molzcue Figore: 12).
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Figure 12 NMR Analisis of B arborsum Mathanol Flower Exfract

ﬂ‘uginefal_i_ﬂﬂ] revealed nathot apuenE edracim ol B arboream
contam gunx ac and chaovogenc acd. aligning wilh e present sy of
*H NMP spectoscopy resufis charscierizng fhe broader chemical compasifion
of thess exvach demorsiating mmﬂapﬁr&mm
@ undatonal undersianding of ey consiiens n A ahorsm ssue
exiracis. Lngwan =i = (2070) ai=0-empioyed H NMS spectroscopy or
he petaiz of A arboreum where they deniified varous compounds auch 25
OLAIMIC Acid, coumanc 3o, epicaiechng, guercein and Kaemplieret substances
hased an fer specific chemical shifls and ousTiiies. The analysis inotoded
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e comechon of specha for he phase -and baseline Cisoriion o ensure s

acoracy
4.5 Gas Chmomstograp hy-Mass Spectmmelry (GC-A15)

The GC-ME spectum of fie B arboreum ieal edrac! reveaied
he presence of 2eveEra! ioacing compounds deniiied based on her relentio;
me . in fhe GC-MS chromatogram_ several dsiinc! pears were idenfihed which
wene assigned o specific campounds using he NIST library.

Overall 20 compounds weie discovered n #e BLM (Figure 13)
ciuding glycern: silane. p-Meniha-1{7) 2den-6ol, 2 4-dihiapentare. L-
apha-Erpinegl; carvenone;, 2 S-dieb-Gmehoxvbersnblpy=an: phenod,
propione 2o, undecans;  acelt  ackd; 2 4-g-ertbutyiphenol; 2(44)-
benzisangne; l-hexadecanol CyTichexEne, neophytadiene, iyl
gicosaoic acid. nRexadecanoc acd and vitamin E. Owt of he 20 idenfified
compourids, only 7 were further selecled for detailed analysis based on hey
relevace & he coeolves: ol he gresenl simy Thess compounds were
chosen &= I el significan] conributions: o fhe observed anfioxadant
artimicrobial anticancer and ant-nflammaiory actvidies which demons¥aied
irifical ioactive properties suitshie o he oom ol he shuoy

Hexatecanoic 3o also Mnoan s paimitic acid known B is antioadan
properies exnbils ncreased e radical scavernging aclivity hghhiphiing s
significance i a biniogicaisysierss (Kim efal 2006) was observed atretenton
bres of 26 32 and 3133 moicziing (s role T lipid metsholism and i Known
anfioogant and anfimicrobia properfies. Hosseini &t & (2022} also reporied
palmific acid foi & usia role n ipid metabolizm &nd fis diverse biological
acfiviies. The symihesis of celiula phosohaloms along wilh Fglycerides uses
paimific acid as-he grecursor D oeae-sruchures equses for cefl Rncion. The
s¥ong anfioxdant Lunclions of palmitic atid protect agaresl cxadative shess
throligh Eoid and proften guadalion protecfion mechanams

Al & retention fme of 22 7256 Swien-2-one an ursatirakrd keiore was
deiecied which may @ei == a precursor m biesynihete pathways.
Neophyladiene, 4 dilerpene hydrocarbon wilh ani-infammalory and
antimicrobiial potental was deniified & the refenfion fime of 24382 Wilke

Expleriny ghiz Ani-Camevr Pogmmial gf hodrdedren frborem Sin o o9
Larorss Camorr vy i ey and i vive woedels



Hroyles gpd Diveunzomn

e & (2020} also reporied hal neaghytadiens exhibils: diverse: tsological
activiies incuding. anti-ntiammatory, anfimicrobial, analgesic and anfiosidam
mroperties it & shdy condicted  for ihree: speces.: of Apocynaceas
([ Gomgronemd laffolum Vinceiomcum rosscunm and Marsdenis egulis). These
atfributes mae it 2 valusble conipound which 3ligns with e preseat study,

Pryiol, & dilerpene aloohol derived fom chiorophyll degradation and
rermu‘neﬂtmhsaﬂm:::la‘rl anficanceT and anfimerobial oiivilies (Alenca =t

& 2018 was ohserved at &7 .52 min. Aodifionzly Z2-mefhyihexacosane a
long-chain mydmocarbon with polienkia roles n membrane =iEhjization and
biofim tomalion was defected .atl 2281 min. Vitmmin £ 2 wellknown
arhoeozant hal protects cefls Tom oxaative svess and es radical 0amage
anpeared & 37.39 min. (Figure. 13} Callectiveiv. sl the above compounds
highilight e exracts richress in faity acms | dilerpenes, mydrocarbons arm
vitaming indcaing significant anbowdant, anfimcrobial anbcancer and anfi-
rilammainry propesties of A adcrsumexrach.

||..........;.J..1:-. l:::l_"""
~; =)
; : e 4 ) c;;L:
- 1 """"'""'": vy '"-I':"f_h-m
1 Tuelll], =S

Figure 13. GCMS Chromalograres ol § svboreum Leal Exract

Smilarly, i BRM 3 otal ufﬂﬁmtmuicﬁrn:wr 12) vere oslecied
which inches Me ic. amid. 4<Cyclopeniene-1 2
diore; Methy| hiotaceiade; 2 *Diﬁﬂm:f*ﬂ S-dimeiyi-3{2H -uran-3-one: 3H-
Pywan-2 6l 3HHdione, 2-Cyciopenien-1-one. Shydroey-S-meinvl: Furanenl, 3-
ﬂmtmﬁhyﬂrw acd -EII-i-F";.I;a'l--l{rE s 3—u7t1':,.|:iﬂ—3 o dhg,?.:l'm:,-*—
tmein, Bensofran, 23Gihyaro:  SHydrosomeihyiurral
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Ghyeerin; beta-hMedhy Ndesioe, 1.2 Soenzerneinoi, -SHuranaceic. acg £-
hewd-2 5-dinydmo-2 Sdica. Efannl 2 ZFowbis- giaceiais: Phinagic acid, 2-
Eopomyihenyl  melhyl  ester betsl-Aabropyanoside,  melhyl -
Hexadecanoe anid, 8 12-0Ociadecadienoic acid (Z8- mefwl ester 4
imsdzmidnecaboiyhc aod, $hytrory-2 5dino. Hexadecanoic acd, 10
hycoxy-, methyt ester; Hexadecanaic acid, 2-hydrony-1- hydraxyme thy ety
e3Er. gamnaa-aiosierol BH-Onazpi[l 2-amyridine-8- caroonkile. eyt
2 Sdinydmo-2 Tdimathyl-5oio and occamyrine, Ol of e 268 compounds
ideniified from AFM, only 8 were friher priorilized besed an heir relevance o
ne oective of ne present stucy.

a-a3myin 31-34.42 mn. B 32 nerpene known: or s anboadant anil-
rilammainry dnd antimicorohial properties . Baburaf & &l | (2022 aiso reporied
the hhlngE:j aciiies ol oamyn which sligns wih he presenl sy
emphazizing fs pronounced anfli-inflammatory propefes. The study reporied
that a-amyrin exhibied dose-dependent nhibiton it vanois i wiroante
inftamrmatony assas such a albumin denatrafion . ant-prownase ad ali-
lipaxygenasze ac iviies. Gamma-sicsiers| at EJ_TE min. B a plan steml wih
demorsFaled aniodtant and ipidregulaiing efiect (Surya af-al 2083}

Octadecadenoic acid al 27.31 min. cammonly known as inoeic atid
exhibits anficadant and ant-nflammatony properties. B -arabinapyranosie af
22578 mmn. 8 a sugar cemvaive hat confribuies o e oinacfne profieof e
exiracl Beneofuran at 13.58 min. = nown T #5 anfioxidan! -anificancet and
antimicrobial acivites. Farhal & =, (PO2T) reporfed hat benastoran
gervaiives demonstaie sgnificant anbcancer acivily agamst varaes human
cancer cefl ines. The sldy ‘mnd e imporfance of shuchire-aotivily
relafionstips BAR) n determining hey sficaey meporing hal specific
suhstiutions on e bensofuran scafiold can modulae coyioomcidy,
Furfermore  beneofuran denvalvies are emphaszed 25 promising candidates
for rovel theraceutic agents dus © heir selectialy agamnst carcer c2lls and
ther potential © nhiil Lamowr progressian wilh mnmal adverse efiecs
fFamial & 4o, 2022 Z2Fropeoic acid at 1178 min.  and
1.2-chciopenianedione at 592 min. &= compounds with reporied anficsicant
and aniimicrobial effecs (Gugls, 224} Methyienecyoiopropane carbawybe
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acid at 4. 208 min. and 1 4-dimxane-2 6-dione at 2672 min. furfher enhance e
extract's bipachve properfies padiaulsdy in terms of anfimicrobial and
anbaxxiant potential (Wei ef 2 2003)

! —Y
» " "_,.:....,... |-.u.-|T-u-—
R~ TV — —
s @
&D f P
, cz] l { ":"'_T.:'"" b b
Pz Toree TR IS

Figume 14. GC-MS Gvomatograms of A amorsum Flower Exrant
4.6, Free Radical Scavenging Acfivity of A. arboreumLesves andFlowers
Exdract
4.6.1. DFPH Radical Scavenging Assay

The anfisadant potenfial of BLM and BFM wes evaluaed using. he
DPPH -scaienging assay. Boh estracis exhibied substantial snfiosidam
acivity, demonsiraling efieciveness comparable o the siandard (ascorb
acid}, The aszay relies on e abildy of DFPH 2 stahle free radical fo change
tolour {rom purple Io yeliow) uporn reducton by antiniddans:.

The methanol extractz fom boh leavesz-and fiowers of B arboream
showed significant nibifion of DPPH achly. Specifically, the IC= values for
the methzo! exvacks of RLM and FM were defermined o be
5682181 pgiml and 67.3:285 pgimi respeclively, indicating their potent
anfioxdani capabiiites (Figwe. 15), Simiarly, Bhatt & a3l (2022) reported the
ncrezsed anfioxdant polennal of he fiower exracts. The perceniage of
Imhibiion war caliculated using he absarbance values ef e DPPH =olution
before and afier the addition of e sample. The resulls Indicated that bhe
gxtactz. ewnbied significant anticsedant achwity, wain  ICs: values
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{concentration reguires o inhioit 50°% of e BPPH radicalsi of 10206 and
88.92 ygaml. ko different exracts, reparfing 4 sirong capahiiity of e samples o
neuralze ree ragicals.

shammrbi ol | EFNE o BLMW

E iaa dasoitic asld
== b + 1] S
E 138 =g W
F e
E s il yoC 04 20 = W 344)
ﬁ = i =l ahEE
e s
i h;;'_—'_-:i" > F=2 1 =20 213
n g I af, i
“I
e il Nl b b ] 253 HH

Concantration ptml.
(ExpeimaTis DonE K TRNEaIES 3nE Gy ales, WETE SEtanTag oels Miomssol] Swosf oy

inéar regresstin pletieo from coscentation v % M
Figure 15. DF7H Radical Scavenging Actvity of A aboreum Leal and
Fiowe: Exiracis”

Winiichiai st al 2021 reporied higher antiosidant activity in A arborewm
dried leal (IC= = 246521 47 py/ml) compared 1o diy fiower (42342113
pfmib s and fresh flower (48.1521:65 pg/ml) extracis. The present evaluaien
alsn emphasizes the siong antioxdant polental of LM when compared o
AFM. Jha 2t 3 (2024) reporied thal the difierent extacts of A Srboreum
(zquenus extract - LGP ehanoic estact - LGS and acetone exract - LGA)
extibiied significant DPPH radical scavenging ‘acivily, odicafinp  er
antioexiznts poental;
46.2. ABTS{22-szino-bis(3-ethylbenzolhiazoline 6= uifanic acid)
Radicals

The AETE caton assay was employved o evaime e scavengng
actvity of AiLM anid FFM. The assessment was perfomed (Soga
:E:rmn‘h—.i!n'r frargng fom 58-300 paimi Th:E methanol exiract of leaves
exhibred an G valke of 60722 13 pg/ml, whike he fower exFact showed an
0= valug of 659+1 97 ugiml  This indicaies IRat both éxiracis possess
sigrifcant anfosidant polEntial wih he ALM exdrac! demonstaiing shightly
sTonger scavenging =civly agans! ADTS radicals compaed m e BRM
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exfract (Fepue: 16) The AT assay measires e abildy of anboxdanks D
auench e ASTS radical cafion refiecied n 2 deceased absorbancs at
ot

E # Ascnrtiin senl * BPM G ALW
=
= i Asrarbic szl
E Ly L] Ih‘iﬂ- wf 2 W
= 100 " iF=1 il
& L _!. v — T
. .“ i _F'__._-_. *_'_.__,—'—' —— -ﬁLﬂH.‘I.*HHﬂH
l— Hi= 3wy

& o€ 10 ]

M = (. FICE R TR
E s M= WU

0 5 o 150 ane =0 A

Concentration pg/mL
(ErpETISTS 005 I SIS 270 Gy FEES HETE SEETTIIES LS6T L= ok
inear regressann pedted fiom ooocentation v 2GS

Figure 16. ABTS Radral Stavengng Aciaty of A arivorem Lezt and
Flower Exifracts

These sugges! vaiabiity in anbomdant actvity depending on The cland
parls and fer siracton mefhods. Bhatt & 3l (2829) corducied an ABTS
rarlical scaverging assay i evalisls e atimatant ponfial of A srhoreum
fiower extracts. in her -sludy. e AHTS radice calion absorbance weas
measured hafore and afier the addition of plant samples . The resulls indicasd
that the extacts exhibiied sgnificat antoddant achvity. Smilarty, Shamma
e al, (2027) meporied fhat he mefhanoic exract of B aoorsum fowers had
Ihe highest ABTS radical activity with an 1Cs of 11 4821 25 polml indicafing
potent anfioxdant capahility. The observed variafion n ihe 10z values or all
e ahove siodes on e - soreum fower exracts airibites b several
faciors such as geograghical locafion enwirormiental condifions and the fime
of year or deveopmental stage.al which piant maierial vas collected
significantly impact the chemal composition af he exvacts (Pait & Mandal
201 Samawaty ef 3l | 2024)  The sbove siudies observed amtoxid=nt anthiy
and fher boactve constiuents play 2 cruial Tole N scaverging hes radcais
4.6.3. H.0. Hydmgen Peroxide) Scavenging Activity

The IC50) vakues for the FLM was found fobe 5351 .36 pg/ml. wheas
the RF -showed he resulls 2357 622 72 ygiml These resulls indicated - hat
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hofh exfracts possess significant anfioxidant poential aganst H0.-induced
oxidafiee stess ALM exvhitng slightly highes scavenging acfivity compared
to fhe BFY Figure. 17). The H:O: scavengng assay measures e ability of
anbordants 1o neuiralme H O, hereby reducing cxidaiive damage The abiity
af mefang! exrasls fom . bofh he kBaves and fowers of A arboreumn 5
scaverge nydrogen peroxide as ndicaied by Bweir respective 1ICx values was
sinificantly difierent (o < 0.05) when compared 1o ihe IC.. vales obianed
from ascaric &cid (standard),

=Auonrfuc seat *RFW < FLW

dwimiyde wnja|
el Silliphs =03 W0
Wi WETE

~ga88dd
IR
\

2 nrw
NI . yo0 ST (s » 30N
= - Eiap kil
I e mL
g0 e » TRATE
il W0

Percentage inhibition %)
E

108 1 100 ThE 0
Concentration jag/ml

(EXpErmanis DWNE 1 INRales ana G, valles, Were Setanminag ueng Miossofl S oy
ines regressae piodes Fom conseniaion = X ahiy)

Figure 17. Hycrogen Peroxoe Radical Scavenging Acinaty of B arbareum
| =2t and Flower Ewiracis

Wan st af, P2 evalated e anticsadani effects of polysaccharides
o Sarpassiom fusiorme H0: exposire increzced reasiive oxvpen-species
levels [AOS). The prolechve effect supgesied the polential aparsihe
madative stiress with lower mofecwdar weight fachon proving more efiecive m
peneratng cefl membranes o exert ther berefits. The H:0: acavenging assay
asseszes the ability of anfinxidants o neutralize H 0, hersby protecing cells
from oxdalive damage (Zhahg & 2, 20066),

4.6.4. Lipid Peroxidation Inhibition Assay (LPO)

RLM and RFM were delermined 1o be 56.6+2 50 ugiml and 80.4=1.21
pgiml respectively Bofn ALM and RFM sxiracts significantly demonsirated
higher LPO actvity compared i ascorbic acid alone (p< 007) Foure. 16
These redults highlighl |he Superiof antiodidant efficacy of B arboreum
extracs, reportng the: polential therspeutic Uity i preventing oxdafive
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damage associated with pid peroxdaion.
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Figure 18, Lipid Perouadation &ssay B avhoreum Leaf and Fowe BExrs s

fecording. 1o Achaya a3l (2011) He potent rhbition of |lipE
perpiacaiion by e engnolic exiract of A arboream with an - G value of
456 ug/ml In stcordance with Whieir findings. the prasent study investigated
ALM and AFM for LEO. The remult shiwed the 0= vakues of 56,622 50 pgimL
for fhe BLM and 63 4+1.21 poiml for the BFM. This afigns with e findings of
previous shudy. revealm hal B arboreum exdracis has e polenfial o
irhitifing |ipid permedaiion regadiess of sahent used Smilaty. Gautam =tal,
S8 reported that e sntexdant -achvity. of the mefhanol exiract of
F arborsum leaves with an ICs value of 1026 moml ih LPO assay. This
reparts that the anfioxidant poential of A Srhoreum extrazts s dose-depencent
and & atinbuted © e presence of bioactve ohylochemicals hal effecively
scavenge or mhibil ree redicals producton

Pail =t 2l (2053) reporied on lipid perdddation assay Gsing the
measurement of malongiaidehyde (MDA) conten! whith & 20 end product of
hpid peroceidabon. The sudy found hat the levels of MDA were significanty
retuced i Feated cullires compared o conyol e unteated sampies
Specifically, #e Ireaed culbres exhliied 3 sonificant decrease of 50.45% in
MDA ponient when reaied wilh 13- H arborsum fliower mehanol exsrat n
& neurodegener aion mode| induced by 120 uMH =0 This reduction ndicaies
that the bisaciive compounds m A amorsum flower mehans! exiract have
e shility to mitigale oxidaiive stress hesehy lowering e production of MDA
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and noicziing a profecive efect against oadadive damage in e bran

d.6.5; Fernc Re ducing -Antioxidant Power (FRAF)

The results: of e Fernc Reducing Anfiowodant Pewer (FRAR) assay for
AFM and AiM exiac e depcled n he gragh fFigue. 15), which
demaonstrate a clea rend In anfimedant actiaty aoross v ying concentralions
(D10 250 mM). Bofh REM and BLM exhibied increasing FRAP values with
higher concentrations ndicative of enhanced reducing powes. Significanity, the
BFM coraistenlly showed ealer FRAS valies than SiM =t all tested
concentraions which reports et e flowes exiracis possess maore poien
anfiosiant capagity than e eaf exfracks This-emphasizes Te polendial of
B zrboreum Towers as a rcner sourte of bicactive compaunds hiat conviouie
b antiovadant activity

Arditionafly, bofh extracts displaved an elevated efisct in FRAP values
al concenkafions up-i0 206-250 MM Rdicaiing & salration point beyvond
which no significant difisrence wes cheerved. These resulls suggest hal
- arboreurm possesses sgnificant antioxidant properfies parficularly in B
which may be berieficiz! i tarpeied padatve stresstelated conditions

& RFM - LM
a
as p—t = * i
$ g = REM =000 T8 <1 5750
i Bl P e Y
r .
= L
E il 012w » 21541
R A= 4T
t K-
¥ — - - —
(1] L 1] R TE2 F I 7] fia]-3
Canceatration (mk)

[ENEEnNTENt= qone 47 DFICES ang ey VEILES WErS SSIRTTITES LEITg MIcrosalT Sioed
oy fmear regrEsEIDn plolfed o et =on &5 S mninmon)
Figure 19. FR AP Raoicai Scavenging Achviy of A arboresm Leaf and
Flower Exracts

in-alignment with e findings of Kashyan & al, 20017) 3 high FRAP
value of 140 6+2 78 mi TE@ kv A Srhorewn fiower extract n the present
fmdngs a0 showes a significant anioadant poenial of BREM. While
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e specihic FRAP valies o present shudy indicaled a compaatie ¥end.
regulling i frher emphasizing of the afioadan 2civity in bofl BAM 2d
ALM ex¥ acts fhat comeiaies wih he concentration af polypfenclic compounds
present i fese planl pats as-a soures of e poent anfioxadanis

Smiarly, Shamma 2t -al, (2027 evaiuated he anfioxnant activity of
vaioss pat of B arhoreum using FRAP assay cheerved an noreasing
acfivily with morsase n conceniraiion of soivent extracts fom wNI0LS parts of
A -arbaregm.Among all exiracts. he- mehanoic exiract of fhe fower exhibiteo
e fighest FRAR activily with an 1Cs valie of 22 7640 35 p followed by the
aquess exyact of e flower with an G of 337821.32 pM The
methanofic exrac! of e ealshowed lowe FRAP actaafy (323 55 3014 )
while' the waler exiact of The Eaf had the least acitivily among the exracs
tegind.

These sirfies report hat ine fiower edracts . particul=ly hose oitained
using mehano! and aguUe0us, pOSSEsS signiBeant anbowdant potenhal Mty
due & Her higher oial phenolic ‘and favoneld sonent Henee, e preserd
resils eoToborak wilh previous shidy by corfiming e antovddan! poieniial
of A-arbgegm extrasts: Whils - hey reporied mehawiic fiower exyract == 3
poterl aniioxdanl wilh an 14 of 2275 uM. The present siudy showed 2=
wvalies of 56 mM for BLM EHEI .4 mM for BFM. Therefore bofh s.f_uﬁiés
fughhgt he sigruficance of H. arboreln az a soirce of ncreased anboxadanta
poential
4.7. Toxicity Study- Brine Shrimp Lethality Assay

The reaults on e Iehaity of AFM -and BLM axact on bring shvimps
was recorded and fhe date were depicied in Table 5. The oot samples (BFM,
RLM) was contparafively less towac fhan MaOr3- (potdssium dichromale) which
showed maamium Eihaily of shrmps at higher conceniration - Tre shrimps:in
fhe sampies (BFM BLM) were found b be very IBss bt 0 lower
concentraion (100080 pomb) 23 well 35 i fgher concenfraion (1500
ugimly Even afier 24 hours only 1 1o 4 shrimps - wers found 1o b6 marial &l
rrighes! conceniraiion:

Expleriny gz Ani-Camewr Pogmmial gf Shodrdendren frboresm Sin o 14
Larorss Camorr vy i ey and i vive woedels



Heeylee apnd Dreeurmom
Table &, Bring Shrimp Lehalty Assay
550 Swmple Codv  Conceneratmon  SToreaty of Beinn Shrimp (N ol sheimps desd] (Foury)

L T

Inh Sk

L 1M Ll il g 2 | 1
My T M R | A

i & 3 H * T

i f 3 3 b ] 1]

I Bof F ¥ 3 1

L TR L1t (A I 0
pI B 0 b 3 ) 1

MH g 9 4 4 T

i fl 0 = 4 £ (k]

A0 i} i i . - E

L CwmlkCn0y Imemll W - . . . 10l
i Wlank Rallsawar 00 0 0 w0 [

Using brine shrimp lethaiity bizassay RFM and LM were mvestgaed o
predict e ooty of e chemicals op nomal-shnmpa. The shady reveaed
hat bofh BEM and ALK exnibited lower tooacily when:exposed 1o bring
sheimps. The comparison of AFM and ALM concentrations wih e moriaiiy
ra® of brme shrmps. revesied hat cose-dependent Ncreass 0 markalfy, This
ndicales hal e subsiance could be poenfially Dxe given fis LCao s
approsmate!y 1000 pgml

The ioecity 25 resulls shovwed il BLM cased e highest mortaiily
rafe n e Ested somps (13%) followed by BFM [10%) Based onhe
available Feraiure data, there ks a significa scarcity of reseath shudies
deginaied o evausE e n wino imicify of R arboveim by n:t:senrg
ihe efiecs an Drne shnmp farvae [ Adema s=ara)

Bnarathy eral, (2024) lesied he cyivbxe effects using brme shrmp
lefatity tesl the resiult reveaied thal B arborewm exhibited less cyiokdcity at
lower concentatons (40 yoiml) resuling 0 2 10% morizlity rae. whie
a higher concenfrafion of B0 ppimlted fo & 208 mortality ra%e . The calculated
LGz for e tormuiafion was approdsalely 905 poml. ndcafng Hat
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e exracis have redativedy ow Ioxcity evels.

Judsenliens = al_ (20277 exsmined in vivieibxic propeties of essential
giiz {E6s) ¥om niiorescences and leaves of Helichrysum arenanum L wid
plants_teated with brine shrimp {Aremiz saling) lanvae, indicating diverse L Csg
dverage values ranging fom 11.23 1o 20.50 yoml. Sanfiarly, Marsh rosemany
( Rivagodendnon tomenfosum Hj infiorescence ol (8 FI) demonstrated lower
ity showing 20 LC= \ale of 2050 ygml Aztording 0 he Naiional
Cances Instie of he United Siates of Amesica crude extracts of piants hal
could polentally be used a3 anti-cacar agens should have an LCs: less than
20 pgiml (Isa st 3. 2016). The mresant findings on he ehality fest o
R arborepm exiracts: ound significant anficancer aciivity with LCss valuess
wdicating et poiental in canses reseath

The present sLdy moniored the rumber of deceased shvimps for sach
sampie concenkafion afir 24 hours ad the resulls alfgn wilh the findings
repor|d N rewtus siudies camed oul - I he curent study e ehaily iest
results fiy BFM and FLM showed LCx: values of 18 45 pgiml = 1383 [gimL
respecinely. The shdy provides nzights mio he oudcify Bvels of BFM and
RLM sgnificance
4.8, Cylotoxicity Assay using AGS (Humen Gasirc Adenocaminoma
Celld ine)

4.8.1, Cell Proliferation Assay

Celi viabiity was assessed usmp e MTT &Sssay D svaluas
Ihe cytoinxic aciivity of BLM and BFM sxiracts on 4GS cells. The methangl
exiract of BLM exnibiied e highesicyipiowe effect agenst 55 ool ez wiln

& perceniage (%) inhibition rangeng fom 43.5% 3t $e lowes! concentraiion
(125 pg'ml) o B5.2%: 3l he highes! conceniration (1000 ugimL) Fgure 24},
Foliowng closely -AFM dieglayed cyipiows effects ranging from 467 al
125 poml b 55.9% at 1000 pginl on &GS cell nes Fgwe. 21). The analisia
of eyiotmdaily o e AFM and BLM reveaksd sionifican! cyioioxe actiily with
0= values of 165:6 alml =nd 270.7 Wl respectiely
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Figure 20, Cyiofoxcity of Leal R, 2ioveuimon AGS CallLne (Resulls are
presenied 23 %= cell nhioiton and logs: cancentrafion using Graph Pad prsm
S

Figure 21. Cylnmscity ol Flower 8 srborsumon Aﬂsnsuu-nﬁmrhﬂ
presenied as 3 cefl mhibition and mnuﬂ:r]ﬂwmmmﬁamf"aim

-exfracis on AGS cefle. e present siudy confirmed $at e shibiiory mpacton

AGS cell profiferation was coniingent upon e conceniration of sampies and
Ihe mifial cell density. Even &t 3 concentaiion as high =5 1006 pgiml e FLM
and AFM exrract exhibited significant mhibdon parficidarly agans: densely
& diverse amay of cyinloxic agénis ndcatng poiental appicafions n ha
reatment of cancerous calls.

‘“M"Mwwﬂlﬂm}mmﬂ Em.,m
derivaiive of Jyuan oridonn A (JDA) whith esnibiies signific d

wﬁmﬂuﬁ#ﬂﬂmmhh A1l




gificacy aganst gasitic cancefr cedls. They repored Tal 22 efecively infibited
cell growih wilh Gl (Griowih nhibition) values ranging om 088 0 3.33mM.L
aCTES YEOUs gaEsric cancer cell ines demomstaling B seleche aciion
compared o normal gastrc epinelial celis. The mechanism of achon was
eluidzied. revealing fal 22 Induces feropiosis & Torm of programmed cedl
dEﬁh:hIEE‘EMW!EMUWN@Iﬁ#MQEﬂMH[E}@
prmargy fnoagh e cown-regulaiion of GPxd

AELdy reesigaisa he mpact of Oomam Enidfionem essential ol
(OTEQ) on the vishiiily of AGE gastw cancer oelE using he MTT ===ay by
Boonyanugomol & al (2021), AGS cells were wealed wih varyng
concentraiions of OTEQ. The resufts indicated a reducion n cell wability with
rcreasing concentratons of OTED spesifically at 62.50 yg/iml. B7 4% of the
cells remaned wabie compared o He conrol goup while 31 125 poiml
viabfity dropped to 59:83% and af 250 pgimL only 37 47%: of the cefis wers
viable (p = 0.05). Signiicently, ‘@l & conceniration of 500 ugiml. OTEQ
compieiely mhioved: AGS celt viahility, meaning nane of e cefis si_a'-.,!r.ﬁ:_d The
IC=0 value was found o be 16342 poiml &t this concentration Hall of the 8GS
cells would be expecied b be non-viable

4.9, Detection of Apopiosis using Flow cylomeler Analysis

To distinguish between apopinsis in AFM-and ALM. Yeatment celis vwere
harvested antl saned wh Aanean VTS ad Pi, The cembnaion of
Arvexin V and Pl lswidely used b assess he different $lages of apootosiz in
drug-reaied cells (Manogaan =t al, 2325), The resulls showed hat aoopioss
waa migher m he AFM cells compaed to LM Figure. 25} The oyiofowgity
a3y of plant exdracts was alzo correlated wilh ihe present resulis.
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Figure 22:Flow Cyomety &nalsis of 8 srporsum Fiowes and
Leat Extracis’

A shidy conducied by Boonvanugomal etal_ in 2021 the deieciion of
cell- geaih in the siudy performed wng Annesan V-FITC and propidaum odde
P1)-staming Diiowed by analysis with 2 flow cyiometer: Ths meiod = wadely
utilized to ditiereriiate between live and necrotic cefis. During fiow cylometer
analysis, cefls @e =tained wifi bolh Anrexin VATTC and Pl and the fiow
cviDmesr measiecs he funrescence miensily afsach cefl, This alows:for he
weniificaion of different popuiations, e cells Annexdn v negaive. P
negative), sarly spopiofic cells (Anexn V positve, Pl negatve) a late
apopoiic or neciqbc cels (Annewn V pesitive, Pl possivg ), The pressnt shdy
of B arboveurt aiigns with above siudy uSing Arwiexin VTS ard Plstaming
ko diffierenfiale between lve and necosis N ASS cells tezkd wih
Rhogodenaron favwer and eaf exracizs. The sudies emphasze he uility of
this dual siaining meihod o comprehensively zssess cell dealh mechanisms
vaih Ihe {:’Emnts.’_ud:;rﬂ_sj‘h i alrg higher anopiosis in AFM campared. ©
ALM cells.

4.59.1. Evaluation of Cell Apoplosss

The presant sisdy mveshgated e apopiohic efiect of FEM and BLM en
AGE cells in order o Understand how BAM and BLM plays an important role in

conboling tuymor growih . Microscopie obsenvalion revealed the distoned micie)
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and shrurieen rucie atier e reatiment

ATreatment (88 hours) with 7000 plémil was shghily toooc o nommaal cefis
for bof AFM and RLM exiacis, afigning wilh e 2ccepishle ooty for cancer
cells B0% survival The ALM extact did not harm e cells much, bl al a
concentrabion of 1000 phbmi # sSgmficantly siowed: down Thear growih, even
hwh&:mmﬁzﬁmvmmmtmmemarﬁimmﬂu it @=n
ai’ht&e:l e murvwal ofnormal celis by redueng heir viabiiilty

The present finding showed. @ samificant noresse - the reducfion ol
cancer cefl sunvval wilh an increase N reaiment concentraion- Afthoogh-his
was somewhal simikar for normal celis indic g 3 potential response betwesn
cancer and namal 28l

in Anmexn VFITCB sianing wes used b guaniify apopiolic zell
percentage.: The resofa cemonsTraE a concenkabon-gdepencent rcrease n
fhe rate of-aporinss nouced by BRM and BLM exbracs n AGS. This gipnifies
the cyiima potentisl of fese extracts through Te promotion of apoptosiy. As
reporied by Guo = 2 2024 apopioss 5 characiEnzed by disinct
morphaiogical dierations, ncludng membrane Swelling, cellular shrinkage,
crrmmatn condersation and the Brmaton of aopiofc bodies. '
4.10. trr vivo Studies on Docetaxel-Induce d Experimental Mice Mode|
4.10.1. Successful Estahfishment of the Mice Mode]

Inierverstan with chemo-prBveEnTive agents can be skaegeally tarpeted
at varioas stages of mulisiage carompgeness. namely mitabion, promaotion or
progression [Swetta etal, 2027 Among tese siapes, e promotion sidge
appe:a:r.’i:: |:'E ihe mos! fEeasbie and effeciive for prachcal appiication. The

S8y ams. o evaiuale he poenial ol Ahododendron ardoreum DWMS0
gxiracts from flowers 3nd leaves (BFD & ALD) in inhibiting g=s¥E cancer in

2 C57RL B riice rrocel

The-animais were scolimatized for one weslkc airoom lemperaire before AGS
celis were inboulaied on the 7™ day. Tumor development in e anfum was
delecied on e 157 cay Figue: 23 Treaiment wih fne stendard drug
gocelaal BrD and BLD exbvacis siaried 4 days afier tumor dejeciion and
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confnued for 27 days. Burng Featment, 3 high moeiaiity rae was oosefved n

Ihe AGS cell only goup, Subsezent analyses incuded hasmanlogoal
parameers: hinchemical analyes, and hﬁ,‘inh:gr:.ﬂ Examnatons were also

Figure 23. C57ELG wih Tumor Development (A) Induction of 455- GasTic
Career Cellin C57BLE Mice Suboutanendisly (B) Red Amove ndicae e
Subcutanenus Tumoesr of e Rnium
4.10.2. Treatment Resisting Body Weight and Tumour Burden

initial body weighis were recorded. with Group | averaging 20 6-1.860,
Chiamges i body wegh! were dhserved aoross reament g‘num IIITI'q]-E_Ed 3
mifial measurements: Crgan weight data in G57BL'% mice unger difiererd
h'Eﬂ:Immis:.IwnEﬂ virjes Ef’ﬂﬂh ory-=iomach weight wih frihe dewabons
rofed In combEnafions wilh standard yeatmemt & plant exdracts (Table 6)
respecively, at a dosage of 200 mghg body wesgh! combined wilin- AGS
inducton, varying deprees af umor devenpment were shsened [Figure. 27)
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Table &, Body Weight =0 Organ Weight of C57BLS Mice Modes

Group
Groups Groupl Groupl GroupW  GroupV GroupV  GroupVl v
"Ef"ﬂ'”" MEEE Z1B0Es T T7 SEOTD 21311 22yED 05105
Weight ig)
T

Weight ég) U5 193233 22Es528 224507 105:39 1445548 f25i5s53
Weignt (g} OS=pE 0004 Q1507 02005 DDALS Q100 D00

4.11. Estim atian of Hae mafological Pammeiers

CE/ELE mice wih AGS wmor cefls were used fo evaluak the
andi-hemsalsiogic neopiass effiec! of BLD and BFD sxracts. Afler Fealment
mice were sacriiced. Groups |l VI and ViI showed a signifcant moeaze m
RBCE count compared 0 Gop | WBEs i group 1| were 2 bif elevaied, fhis
could be betause of the body responding i Fie mfiammation or an intecion
especially when Fis reaiment mvalves chemotherapy diups Sankar & villg,
2271, Siressn e body Badng © 2 emporary norease N WECs production
a5 e body stiempls fo defend IBeit

The conient of Haemoglobin %0 appears 10 be ditierent atrass the
groups. Wiiie the control group ( group [ corasentymantamed nomat Bvels
& 16:4+1. 36gdl.. he unreaed group peesented a shight gecrease (124033
ndl ) mdicafig umorselaied ansemia It was ued hat e shendad
drug. igroug 11l roressed hasmogiobm Bvels modestly snough 15 1472055
gdl_although nesufficient progress n conbici resioration was scheved (Table.
7). The AFD exiract at iow dose (13.8=1.57 gidl) was able D reveal some
recovery m relation o the unveated group (1) but the hagh dose prodired a3
mare pronounced cechine (12 7+01.62 gid.. p = 005 ndicaimg acessdose
reiated loxicity. On ihe olher hand_ the leaf exiracl appears o have been
benefcial wilh e Iowdose bringing $ie level back & e contol level of
184+049 gd- and fhe nigh dose moressng e jevel even more. o
16 74047 gl
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This data indicaies hat BL D espesciafly at high doses isquie effective
i maniainng haemogiobin evels nhH'sl#EHFthyﬁctﬁﬂsmﬂﬁé
SEEN 35 MeFESInE mtﬁi:i aspecl The sEnifcant miuenos of plant exdracts an
heemogichn evels: in:he coniext of anaemia Feamenl Specifically e
leavesz o cerlain planis can be ouwie eflechive 1 mainianing REemogicsn
lgvels when admnisered al high doses. Furthermore, Ihe flowers of Fess
pignis 3t esvaled doses exnbil 2 regressive efiect on hasmogiobn leyeis
(Cobraci et al 2021)

The percertage lymphocyle lewels howsver  difisred significantly
among grougs. The proparfion of lymphocyies: n e conrcl group () was m
fhe normal range (BET7=3.78), while in he AGS treaisd group (1) was alighily
decreased {84:3.1F) a3 & result ol the mmure sumressive acfion of
Ihe umow stage Lipon Siving He standad reatment drug fhe lymphocyie
cownl reaehed 60.3+2 00 which was 0 (e with fiai of the groue | The BFD
Eidract atHe iower dosage was abie fo mantain the lymphotyie Bvel count &t
B6.2=4.1 while i Migher cosage degeased fie coent 3 iffie o £3:2 52 but
ihe etiect was out of range which was an mdicator of e dosse dependent etiect
Mare compeling was e ohservaiion thal & low dose of e PBLD sxdract
groduces a significantly noreased rumber of lymphocyles. (88.3:0.83) which
henis-at s ppienti 1o enhance the funchon.of e mmupe sysiem. On e
confrary “a higher dose ot e ALD exract caosed 'a small decrease (B4 343.18)
thaugh this was about e =ame rangs a3 in the group ||

Table 7. Hasmamiogical Parameiers of C5THLE Mice Treatment with
Decetae| and A .arboreum DMED AFD and BLD Exiracis

Groog Graog | Croup N Ersup  Groo Groug W Troup V1 Sroup
m P

ABCS 5352 BEZOS3: 58:0F 583018 SSROS 6280 B84
hal-a TR OAE -3 iz .
WEBCs 11 B+07T8 125068 13177 BIT:E58 104:077 t04#) 11740
s Rl

Tom: 142035 154054 14740 138=15T \ETa088  i164+0 1670
HErG Rk Ty = A9

Lo

Lymphocytss . S57:57¢ B2-312 8654 B63-81 83053 5830 BASE

e o5 =2
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Values Fre-expressed a3 mean = SbBEM, Statshcal significance - (p) was
calrulaied by cre-way ANOVA igliowed by Dunnelfz il (=8) cakoulzted by
comparng Yesled groups wih e contol group (Group )

Haemaibgeal parameler asnalyss & essential o evaluaiing
physiolopgical condifions and tesfing the efiects of B3t substances (Etm &fal,
2014} I addition o Decity zsshcidied wilh the st Sostances hese
pamelers can also ndicale vaious deeases ad condifions such 25
anapmia Eusaemia  infiammaton and mfecion {Paul e & Z017) The
combined adminsiabon 6T RLD wiiit BFD exfracts along wih docetaxet did hot
produce 2 notahie vanation nHBC: evel when compared T the conirol grouss
(grous | & 11). Tests of lymonocyie numbers might mdicaie edner an acive
nieciion snce counds decrease of ‘an inflasmaiory reaction when cEnb
reresse (Wang & 2l 2008).

The groups displayed equivalent hasmogiobm concentafion fevels The
WECs nial couni: freguently rise m connection o baclerial infecions
dongside mammaiory protesses athough they mav fiag Up parficuis cancer
ar adrifional diseass conditions {Syiman =t al 2018). Lymphoeyies alosng wit
monocyies. neuroohils plos- eosinophils and Dasophils mae wp WBCs
numbers while lymphocyvies Lunclion 2 key eells in Immune response. (Elanga
at 3l 2018). The shudy by Wang et 2!, (2018) tound that an elevaled ioial
WECs couni before realment proved io/be-an independent predicie o poor
pulcomes. This ﬁ"dﬂ'luvm validated throegh mullivariale analysis. Nesiher
surgery nor adivant chemateraoy affecied he WECs count, nor did e pest-
reaiment taio mpact overal seraval. Smilarty, n hepreseni sy, e post
reaiment WBCE cound rafio did nol Sfiecl overall 2urvival in C578L6 mice.
Addiionaily, hmohocyle perceniage in e reaiment grouss (IH-VI) dig not
sigrnmcantly diter from e norm ai contrel groups (K &),
d,1Z. Estim ation of Serum Bioghemical Parameters

The changes n biochemica paameiers. 0 e st groups were
recorded afier e Feaiment with ALD and RFD exbacts | a3 well a5 docetase].
The \atal protem jevels in he expermental groups provide nsight inlo'overall
physalogeal stais, pariculaly tssue damage axd Infemmatien. The ower
total profein levels tbaerved i the standarg reatment (oo 1), BFD 31 high
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dose-{group V) and RLD at high dose (group V1l) compared o bof e conrol
{group I}rﬁﬁ[ﬁi‘&aﬁﬂﬁmm (11} 2upgest that e groug M,V &I
ﬂhcﬂmiy?ﬂh@d fe iImoT SIogresson.

This reduction rdrates recused systemic nfiammation and e
Dreakdown as fewer proiens: were released fom damaged fissues nb
eirpulabion (Wigerblad & Kaplan, 2029). In cancer conditions infismmation 2d
ts=ue degradafinn contbule 1o higher profen release; however. the ohserved
decrease in ooien Bvels o he reatment groups of 1l WV ang VI (Fabe. 8)
refiecis Improved fssue indegrity and umor $uDpression. The comparisan
betwes ihe Feaiment and cancer Doups highighs he  tEaiment
mnierventions  were successiul in mikgahng the advesse efiecis of ot
deveionmenl

SECT (Berum Glutamic Oxaloacelic TrardamTiase) $67ves as & crifical
marker for llver and mus<le healh. as slevaled Bvels @e offen ndicaive ol
cefular avesa or hisswE nry 0 ne standard vestment grous (1, SE0T
levels were signincantly Mioher compaed o al ofer goups’ suggesting
potenbal lver sess or hepatimiarity Induced by docetae | Side effects Sward
Iver junciion were observed because of he ougs feament which resulied n
creased SEOT levels according o the findings of Puta ef at, 2091 The
cancen reaied in Group |, receiving he AGS cells shoWwed noeassd SGOT
levess because her Lmcies and nfiamed ssue probsbly cased ver and
bissie damage. The elevaied BGOT levels detecied in he oo thl [Table. 8)
idiicake amedicnal disadvantags sganat possible (her ham

The lver enzyme maHer Wnown 23 Serum Glutamic Pyruvic
Transammase (S371) revealed bolh condiiens of bver wefliness and
circurasiances of Iver siress and damage: The liver stess or damage from
cancer celis created signifcant SGPT elevalon n G | models. The carcer
burden. generales hepabc niflammrafion which produces enzyme ie3xage from
fre liver siong with hegatic dysiuriclion. Experimentaf findings demonsirate il
aroup 1l experenced 2 sgnificant reduchion in SGPT evels. s ndicatng llver
protechon from docetaxel Fealment accoding o Mahludh et al, [@021)
The difierenl snpact of his duo becomes evident sinoe he drug ncseases
SGOT ut deceases SGPT ndicaing s muffitzceted effects on fver enoymes.
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Different ST  concentralions. amang he vanous fherapeufic groups
reresenl divergent Teamien! success and (lver proesiion Bvelk fus
reprezeniing e oumid mporiaee of medicalion dosige brmuiaBions
iogefwr Wwith fher general herapedfic process. The rrealment mechanism
results. Higher dose Auraiions of Tealment noease hepamfoxcsify risks which
cause e elevalion of SGOTECOT levels (Sabili & Sadyah, 2022)

Clevasd ALP (Alkatine Pnosphalase) levels are ofien associaled wilh
liver Twolverneni bone metabolises changes or umor mefasiasls. In he
conex! of gastc wmours. Be lher may emsrence dyshrciion de
metasiasis of aysiemic imfammabon eading © noreased- AP producion.
Ardifionally chanpes n bone meiaholisre could ooour o response D cancer
progression. The elevaied ALP levels ohearved m cerfain Yeatment groups. IV
and V1 Now dase of flower and jeal) could supgest an adapive responze o
reatment or residual vet ‘and bone Stress Comparaiively. aross with
conkalied ALP fevels indicale fess prorounced her dysfunciion and reduced
systernic /mpact. rediectng mproved  ferapeutc euicomes ACP (acd
phosphatase) serves a3 an indicator of cellular stress-ant i ofer glevaied in
condifins of mtammation, fumor urden or issue reaadown

n Soup I, ADP levels were sigifeanlly elevated 27 7=4.53
highiighiing cefidar stess and poential issue damage nduced by fhe cancer
progression. ACFE aclivity & lrked o urnt burden and lyscsomal enoyme
feease dumg cellular breadown. In confrast e Goep 1l sfanded
reaiment)-and oher Feaiment groups exhibiied lower -ACE fevels, refteciing
reduced esliular s¥ess and improved tissue siability (Table '8). The lower ACS
levels 1112079 and 11.1=2.41 {goup 1) and Vi) sigpest st he reaiments
were effecive m mnm@Eng cancerseigied celluler damapge. These results
uriderscore fhe prokective and nhibiiory efiects of he nlenveniions o0 Lmiowr
progression and associaied fissuE damape L e 2!, (B021) idenified
the poental anb-esmor eflectls of ACE-5E62 mdicsed hal i effecively
mnimEed cancerselaied celsla damage by sipnificamily reducing oed
proliferafion and nducing =opinsis in ESCC (Esaphagea Snmmous Ceil
Carcnoma) celfls.
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Tabie B. Effecis of CEELE Mice Treament! with Docetass| and H- 2morsiym

I]MEE-FIIT-TI!HHLE}_E:GEEB
o 0R=008 070V 0 02000 Q7:000 05008 a&0s§  04:047
P oRRn gl
SEOTRNL) 12:578 15=13.0 BT 5+03i8 =121 TisSsg.  13:25) 1340.88:
SEPTML)  578:214 647497 ZAS0yis— S27SL30 gi44nfh 349133 soastod

AP L) BES14d 154088 11 3183 198584 12 iemis
ECpL) - iRaibET EOAsES T80 TRE2 A8 i3 LZTd EALERD i TR

 SiElskal sgefcante (5] was caula=o by one-smy ANDVA ipned Dy Denall s1est inmh)

v« 005, "p £ 007, **'p < 000, salcuiEss] by cimpatiog Feated groups nif he oprrol
fFoup IS ||

Seaun ST ST ALP. and AGE smmyme acfiviies are Clossly
finked o liver njury Lats et &i 2014} SCOT and SGPT play key mles
cellular ransammaion processes orucial T profen metsholem in Lmor tsme
(Elango 7 3!, 2018) Eevaleg aclivwies of hese enzymes in he Diood miay
siem from metabokc disruptions in normal ceils and Umiorretaed dishrbances .

When hepafocyies e damaged ther rEnsport and meémbrane
permeshility #re compromised. ca=mg ensyme Egkage (am ot al_ 20(0E), The
Iver typaly produces: high concentalions of serum hepaioGiiacy enzymes
ke SGOT SGFT, ALF and ACP (@eelalia & al, 2009 Damags
hepaiocytes, =uch & necross o membrane damape. eads bncreased
SETUM ENDyMEe BvEiS a5 Tese enaymes e reeased nio he bicodsseam
Laia st af 2074)

The elevalion n serum SGOT. SGPT AL P and ACO acliviies n OPA
[:}{iiiwhmlhje;- -redtied mee mdsaies hwer oell damage Lats & 3,
(2014 found that Shyfanthus frafemus exfract & doses of 200 300 amd
400 mogkg body weish! cambined wilh CP A dose-dependently reduced these
erzym= [l with significanty high protechion was observed at D0 mahq.

The present sturdy alsa =hows That higher doses of 8 arorswm eidrac
igroan Voand V) prevented: AGS-incuced Iver damage effiecihvely, whereas
lower doses ol B arbdreuin edract had minimal efietts (Goups |V and
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V), Elevated serum SGOT SGPT ALP and ACP levels coupied with redoced
leveis in liver fasie afe hinchemical markers indoating tumar responae. SGOT
and SGPT play orifical roles in cellllar rarsaminaton processes essential for
profein metabolsm n wmor fissues: SEOT BGPT. ACE ang ALP achwifies
lead o metzbgic denotiona n nomial cefE and Lmorgeisted changes
causing erzyme reiease inin ihe bibodsream (Eiango of 3l 2018),

N 2 cument shdy highsr kevels STEG0T SCOT ACS and AP were
abses ved compared 1 groun | & groue 11, ALT jeveis-are esiahfished ndicaors
of active disease and cancer r=K_playyg ‘a oucia roie In exly cancer
detection (Lorente staf, 1999: Vidya af al, 2022). Addifonally AL P specifically
SENEE a3 3 Umour marker I early cancer diagnosis.

4.73. Renal Functon Parameters

The oresence of urea. onc acit and creafining a1 serum Fe makers of
keiirey ehysfunciion and indicaie tompromised membrans infegniy due 1 fee
radicals (Tabie 91 Treamerd wih BFD & FLD exirants aiomg wifth docstas!
4l varyng conceniabons: confemed ahicwdalve eficany. The Urea wic aond
and oreatinire levels somsa the expermenial ouns povice nsiahis TilD
kidney, lnclion and sysiemic phystiogical statss. In gaup | fconiol),
ihe urea lewel was: 34.1=F97 mgdL, whie group || showed a significant
rerease i 49.9+4 76 moll. ndicating impaired rena unction dus o umor
burden. Groups |1l standad) 59+0 533 mpid [V (RFD owdose) 31.4:0775
mg'di V (BFD ugh doss) 2950 760 ma/dl. VI FLD low dose) 31.89:2.29
mod ‘antd VIl [ALD high dose) 26.7+1.17 mpoil  showed non-significan!
tetucbona supeesiing thal he reament nierverTiians allievialed renad siress.

Liric: aid ievels morous | were 1.2:0 251 mgid whils group || exninied
a nan-significant incresse o 2 530 405 mp/dL. reflechng metabolic aferalions
assnciaied wilh cancel progression Groups Ul (1.95:0467 mguly 1V
(3274024 mgidl) V (2670457 mpil), VI (20740897 mad) and VI
2 27+0 Feo myel ) displayea venabie changes withoul gignficant oeviabons,
rwicaing moderaie efiects of e eaimeniz on we ‘acid meishol=m_ For
creafinine. groun | recorded. 2 4740497 mogidl. while goup 1| 25:0379
mad-iTersained smilar. showing no sigmiicant chanpes:
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i conrast groops 11 (0:833:0.24 mgad ) and V (0967012 mgid)
demonatraled significant reductons  highiighling improved renal Enction.
Gioups IV {3 1320553 mgidi) VI (293:0.24 mgrly and VI (257006
mgidl) exnibiled nor-sigaifican vanafions: ndicatng that e reaimend
efficacy varied among groups Thess findngs sugges: hal speciic Feaiments
were efieche m recuong renal sess makers, while oiners dspiayed |imied
mpact underscorng e mporiance of dose-2ng ierapeutic mechanisms mn
mairiEnng rens Lneton

Table 8, Renal Funclion Paamelers of C57BLIE Mice Treaiment with
Docetaiel and & Srhorsum DMED AFD and RLD Exiracts

Group Geapl Groupll Greapll  GoupiV Grom V' GroupVl Group VR

ures B8 ST Bt SVA0TE MOOTe  Si9mme  29ret e
h L]

U i 120231 Z==0dADE 1Ei=|:I-H'.F a0 .Eh:a_._ 2T e w*am
frvig £3)

Crestingne 220437 25030 DS33:058 J1R055C QOET:01E 29038 2S00
pmgie) K )

‘Siztigtical signiieance (1 Wik talsiiaien ang ooe-wsy ANOVA foiowed by Dinnstfs test
8. Besults Were corsdeded non-signifoant el # o =085 “neEates b <005 *indicates
e

Urez, creaining, and urne-=cid are medboic by products regumng
fifration avd exxrelion by he kdneys [Ezsugiwurre 2t al, 2017). Kioney
mathnciion resul o el a:::umulahnn n the bioodsream Du &f =l 2016),
Adminataton ot ALD and BFD exiracts 1o O3 726 mice significantly elevated
serurm levels of urea ceeabming and e acxl. Elevaied serum oreafinire eveln
are & oucidl indcaty of renal fallrs | refiecting glorerula Anction siais
Perane etz 1987), Ezz at a4, (2011). sls0 chserved signifcaniy elevaled
serum levels ol Urc acd 1\ea. and creatnine 1 atal mode! of cisplain-ouced
hepatz and nephroisdcity. against control group (1) The presen! shudy aligns
wiih hese indings. shawing smijar signtcant elevahons in ochemical semnam
levels in realed growps (growp |1 o VI in comparison wifh fhe confrol groun
igroug |). Sevaled tiood urc arid el rdiceis hyoeruricemia, 2 png‘mi]:
marier of nflammaten (Un efal, 2012 ALD and BFD exlracts of A arborsum
demonstated significant improvement in renal onction comparad o CE8L6
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mice -Feaed wilh docsiael 2lione: 25 ewmtenced by-serum level of unea
ereafinine angd uric acid.
4.14. Determination of Enzynistic and Non- Enzymatic Antioxidan
Markess

The pratective efiects of ALD and AFD exvacks (100 and 200 mptg
BW) apainst AGS-nduced gastic cancer n CETBLG mice were mvesigaka
The sl indoaked significant :h.ﬂ'IEE',E N maddiive TFess markers
thmEmﬁﬁh&saﬂhﬂmﬂnb‘mmhm
refleciing e physoiogeal mpact of cancer and e effecis of reaimens
(Thle 10}

. group 1, there 5 a marieEd I eate 7 peidaiive =hess sz evidenced
h'-,'e'lﬂwmiSJ}{ﬂE:E_IlDE} I:EIE-EEE{EIED!-EI 01}, GPx (D24:001) and LPO
(0 13:0.004) along wafn an norease 0 DtaE proEn eves 0:65+0.07), This e
caused by cances progression which generaies escessive ROS leading D
aathe damage, lipid peroacdaiion and & upregulaton of anfosidant
enzymes 5 ant atiempl o counterbalance e oxidative sress.

ngrougs 1o VT (veaiment groups) Inere was sxgaificant retuckon in
piidative stess markers ke (PO arui‘taj',ri'u::reﬁ’l:u'h‘ﬁrm of arboxidar
srzym= aciiviiies (200, catalase a GPx) abngste decressed otal praiem
leveis compared 1o e groio [ These sup@est hat he eaments exert a
proteciive efiec! by reducing BOS. enhancing -aniiDxidat defénses and
mifigaiing ddstive damage. Among, the reaimen! groups goun Vi
demonstates notzole mprovemenis. parteuiarly m catelzse (D 45:008) and
GPx (D14£001), Indicaiing Hs efficacy o resiormg redox baldnce. The
reduchion in LPO evels ayoss eatment groups refiects mproved membrans
stahjiity and ceduiar infegrty and ennancing anioxdant enzyme acivity, wih
vy degrees of effectiveness.
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Tahle 10. Determinafion of Total Prolen S0D. CAT &2y GEH and PO int
CETELE Mice Treaiment with Docetass| 2nd 7 asbonsurs DMSC RFD and

BLD Exfracts

“Growp  Grolpl  Groupll  Growp®  GrouplV  Group v GroupWl  Grolp Wi
Total CA0:0.01 OBE00 QEo0ie. D029:00085 O0o5=0071 GaR00N  o.1p0.002
profem yra - = s - b2

s00 c40:001 ﬁ&éi&ﬁ 'i:iué-idt 05008 ::e_-;-n.m assfite” OL2-goet
‘Caimiase 5230005 030001 ﬂidéihm CpE=m™ 0352000 Qi3O0E  0EEsnE
SPx Q09:0023 026001 CGE-000 0100017 i:hidaﬁ:'ti:u D00 Ei3-0O0PT
GoH “giE06t 93000 ntthDl:E - E.EE:DI:'IE GE-0Bs OIRss
LPO "DU0440.004 ﬁﬁji;[:'.m OoED0) DOSOOTT DOEDD0 S4IS0F QDS

Cmrsical egnficEnoe [|) v cEmaEzea by wpmfmﬁ.'_ﬁ._ﬁ-};meﬂw Dhumnatt's =51 m=ht
ne - man-Egniticant p<00E "p < 0.0

Ligd permddation L PO) 5 a significant conrbulne o binlogical ham
propanaied: by free radical reacfions (Gaschler and Sioclosell 2077 0
damages cefls by exiracing mydrogen aloms from pohwnsabarated Rty acids
(PUF As ) mesmibrane ligids, alening membrane fiuidiy 3nd polential ultimakely
teading to cell dysinciion and deafn (N 2002 Wikixowsks of ol 20161
Elevaiao LEO Igvels Indicale oxidaihve camage anc he generabon of es
radicalz (Sedan 3! 19483),

Antimddanis are crucial i profecing against such damage caused by
A0S He =f 31, Z017) The anfioxidant system operates fwough tree lines of
deferse. The first ine incluces prevenfive anfimodants Ike 500D CAT, GPx
and nonenzymatic molecules Tial neuraloe Q2 break cown HO. and bind
metal ions-Leyon and Kuttan 2004 Odahasopiy & al (2006) obgerved lower
S0, GPx and GSH levels and nigher GAT and LPO isvels mrals reaed wilh
rodometachn compared 1o heaffw comios. Simiialy, he pesen| siudy also
found lower SO0, GPx ad GSH levels m Groups (V o VI of C57BLE mice
compared o Group |, waih fapher SAT and LPO igvels observed m iresied
@roups compaded fo contol groups.
4.15. Myelo peroxidase (MPO) Activity

i Wiz siudy fhe activity of myelopernedase (MOO) in whole biood was
found o be significantly higher m Group | $han in feaiment groups (Table. 11),
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except or Groups IV Yang VI, it iz mportant o note that e noreased Das=
neutrophll MPO acfivity & not refaled o solible plasma MPC. as 1 refecs
inracelula MPO acfivly. The myslopermodase (MPO) acfinly ievels across
e groups show sgnificand vanabon: reflectng he exent of mflemreaion and
Ihe effects of reatmen| nienenions, h.goup || MPO 2chivity i significantly
glevated (045:0.078) ndiczfing ncreased neubophll nfivaion  and
nflammafion due 0 cancer progresson. This rise mn MPO s caosed by he
tumor ricrocenvironment. which ripgers mmmune responses and the generafion
GTAGS confribuing © cxdative damags

in the reament groups (groups N 1o Vil), MPO acthily decreases
compared o groc (), mdiceiing a reduchon in nfiamreaion. Groups V. W
and Vil shawMPO Bvels clese o the conirol (group | 02240 821), suggesting
3 parval © sostantial ani-nfammatkry sfect of he reaments. Goup [V
shiows. 3 modera¥® reduciion n MPO ([@31:0.059 suppesing some
rilammation persisis. Among e feaiment grouss group V 0.26+0 006) and
aroup VI (0230018 (Tabis. 11) exhiit MPD i2vels closest o the canbal
group, madicafing hese feaments were e most gffecive n stDorEssng
rriammation. Treaimen| nierventions reduce MPOD levels D varning exdenis
supoesTng heir roie' n mitigating. cancer rl'lil'.‘.-ﬁﬂ rifiammaiory responses.

Table 11. Estmation of Myelopermadase of C57ELS Mice Treaiment wih
Decataxe| and A armoreum DMS0 RFD and BLD Eirechs

Gromp Groupl Groupl Groupll  Grousp Groupy  Groop Graug
47} Vi

vl
BP0 020 04500 O3S0 0 o500 0200 0EDT DIESO0
"""EI-'!jl“ =k = S g o= = 15
L=

Starzical Egnificance [j); wal ::Euﬁai?n by cre—way MO VA Rilcesd oy Durmes s =5 n=6),
= - rofaEniiEant g < 805 secuised By domoard rEmed gmups wih T conyal Srewp
18

MPCris a erucial enzyme nneuskrophils imolved n oeneraiing axidatie
bursts that kil bactera Hirdhe sf 2l 2005), Neutoahils mroduce S5~ thiough
mygen reduction usmg NADPH . eadng o HO; ormaiion and reacine
microbicidal oxidants during =epsiz. neutophils ase MPO 0 preduce
anfimicrobial exidants Hew =t 3l 2088). In hizsludy, C578L SmEe inooms
|1, camying AGS celis, showed higher battenal density and newtrophil infifiraiion
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N e anum comparged 1o groues [ ad I o VL This highights MPO as
a orifical taciy infiencing basierial density =nd neurophll nfltration sewerity.
MPO contibuies o mrale mmune response by catahsng the Drmafion of
s¥ong omedant Be hypochionoes acid efecively fargeing paiogens aso
MPO ity during neutrophil agfivalion is essential for immune esporse,
defimencies 1 MPO leads b noreased miscions nd ifs role i reguiaiing bofh
nectnphil response and bactenal io0ad . fisxes {Lin efal | 2024)

4.16. Histopatholo gical Anatysis

Hiiopathologcal ansiyss of e gooo | ssowed a ozl
pastoesophageal uncticn wilh non-neoplasic gastnic foveotdr and souamolE
gpifhelum, apeang comitent ang erema!-m:‘.;ﬂf_- arross stomach lavers
(Figure. 24y, Mo pahologcal changes or 2bnormaities were observed in group
| In confrast siomach specimens Tiom group | reveied lesiona lned by fow
arade neocplasiic coumna epifhellum wih gaatic glads containing panefh
and goblet celis (Figure. 24) Group |1l dispieved = gastroesophages unchion
with non-neoplasic gasyie colemnar fming epitefium and an edemaious
submucosz underlying e gastic epielium m microscopic analysis (Figwre,
24}, In Grmap IV axd Group V resied groups, meroscope analvss showed a
pastoesophapeal junchon  with nonneoplaafe gaskic colummar Tning
epithelum (Figre. 25), Goug W and Group VI sshibited nonereoplastic
‘gastic foveslar epinelum frown Nt foids 2nd ned by columna epiiheliem
suogestng a complels response o Feafment (Figure. 26).
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Figure 24, The Mmscopie Examination of Siomach Specimens Fom Different
Treatment Groups Frovides Valusbie Insights o he Celida Changes
induted by Varous Thergpeuiic hiefventions: Group | {oonirof grolio) 100X
shows. nomal spsamous epihellm; Goop - (AGS) 10X showe gasic
mucosa wil low-grade neaplashic cefis; Growp |- 10X shows nen neopiastic
cells with edemaious submucTsE.
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Figure 25. The Microssopic Cbsendion of Hisiopathoiogical Exam reation of
CH7TBL/E Siomach) Treated wih Flowes Exracts:

Hisiopathological exammzfion of gastc malignancy in he mouse
madel, baih e iowandhigh dose RFD extact reated groups exhicied lmited
mmune call infilation. Scatiered nfiammatory cells, nctading lymohotyles,
macrophages and neusoohils were spasely diskibules witin fhe  fumor
responze in the bmous was subdied, regardiess of e fiower exract dose
(Figure_ 25). The lackof significant mmune cell accumulation suggests fhat fhe
AFD exiract al bolh Iow and high concenvations, may mol have storgly
infilenced mmure  acfivalion o modulafion ol wmour-associated
nflammafion. Accoeding o Nowacs:a ef -3l (2013) he accumutafion of
mmiune cells o Wumor-aasociated mmmmammlm The sudy
emphasizEs I‘!l-iliﬁilﬂﬂ_rl'nﬂu.ﬂ"ﬂtﬂll mmmmtwm
atfivation er modizion o umowr relaied nhammaton.

This could wply efhes a mited mmunpmoduiziory capacity of
fhie sxtact or a more ocaiized subile effect $hal may not Uil ¥anslale o
mmwmmm
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Figure 25. The Micrpacopic Obsenvation of Hisinpaioiagical Exam nafion of
C5TELSE {Stomach) Treaed Wit LealExtracts
Histopaihological sxaminalion of gastic malgnancy in e thice model,
bolh e lw = high-dose RLD exvact ¥eaied groups (VI 3 ViI) showed
a complets response o e heraoy. The gastic tssue exnbited he presence
of well-organized fovenlar and mucosal cells. which =& criicd componenis of
the gastic lining responsibie Tr secrelng polective miscus [Fours. 25), This
restocafion of normal celfufar =xchitecire suggesis fal fhe leaf exract ot anly
irhibited o growth but siso promoied the regererstion of healihy gesic
epifeiium. The preserce of these cells hdicales efieche healng =9
a reestablzhment of normal gasinc unchon, highlighting e leat exracks
potent erapeutic polentiai In reversing tumor-sssociated damage.
Prostagiandine: profec! the - Qastric mucosa and epibelial cell
proliferation is cucial o utr:amrc—q:ﬂtﬁhlhzﬁm iFomal & =, 2011).
Gastric cacinama:shows architeciural and cyfoiogic helerogeneity ofien with
mied Histbiogic element [Shin and Pak 20241 Historically  pastic
carcinana cizssification has refied on Larens critenia which categorizes i rin
nfestnal type difiuse fype ademocarcimoma and less commonly an
ndeiefminaie tpe Hu of &, 2012 Gines =f 2l 2018 sludied carvanrols

eflecis on human gasic adenocarciorrss (AGS) and nomal human
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fibmoilasts (Wa-1), They aomnisiered cavacrod orally o Wigiar ralsat 100
molg BW observing inoezsed ouldsive 3iess insiomach fissies and biood
comparesd © cenbois: Meoropsy rmﬂiﬂfgd paiwlogical changes ke gas-filed
stomachs bowels 2nd swollen abdomen conriboing o increased body weighl
N = sxpermenia! groun

in the present study. hiziopatholugical sxamination of AGS-rduced
gasiic iesions (group Il revealed exensive damage O he gashic mucosa win
ecema 200 leuHocyvie nfifrabon N e submucoss] lEver accompated by
rcreased body weighl. However| CE7BLE mice Fealsd with docetaml and
ALD ant RFD exracts showed befier profection of e gaste mucosa.
Histopathological analysis confimed sipnificent differences between confrol
anid ekpermantal grous (1) with Feexiract demonsratng dosedependent
evioprotective effects such as reduced ulcer @¥ea decreased submucosal
ecemaand kess leukocyte nfifirabon. Theexiracts aiso flaitensed mucosal Dids
potertizly confribiding o gastoormieciive efieck by reducing gastic maoliiiy
and profecling agamst g milants Garck = 3l 1986, Taesh ad
Nobohara 1985) af 2 dosage of 200 mpkg BW combined wifh AGS induction
varyirig degrees of umour develoomen! were obseved:
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Figure 27. A Representziive Example of Tumow Development Derived fram
Different Groups of G57HLE Mice (A) Displays e siomach of the confol
@oup {|) wih o umours. (B) Exhibits ‘an AGS-mduced siomach withoul
reatment (group 1) showing Smaotr frmation, (€) ihe stiomachof mics reated
wil the docetaxe! alongside 4GS Induchon (groco 111, (D) and (E} cepict e
stomachs of mice Feated wiln low dose {group V) ahd high dose igroup V) of
RFD exyact and (F) and {G) depicts the stomachs ofmice low dese (group V1)
and hugn dose (group VID of LD extracts:
417, In sifico ADME Studies hy SwissADME
4.17.1. SwissADME

The drug likenesses of selecied phyioconsiiuents were aacertamed by
evaluatng e physicochemical and phamacokinete properies using
SwissADME. XiogP3 compuies fhe lipaphiiicity of a maleculs and represents
partiion coethoent values: foparfm) of compmnds e noctanoliwater
sysiers The properfies grovide insights info the pharmacokinetc properties of
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the compounds and were checked using Discovery Studio's butdl - ADMET
mroiocal, The various parameters Bsied in his sudy were 2qusous solubility,
Biood Bran Barer BEB) level Absopion level ad CYPDEE I 1 an
mportant parameter ang affecls ioavadability membrane  permeabifity,
deribulion 2nd clesance roue of dugs This paramsler zB0 plas
mmenﬁalmfanmﬁmumt;dmmtmﬂﬁ of diugs. ¥ogP3
valies - for he quercetn and 2 2= c-Eramehosyshifene cOmpounds wee
wiiftin Ihe required bmit below five  The polar surface @=a of 2 compound is
1 2 PveTze relafonship Wil human tesinal dsorpfion Usually most of fe
drugs must not pass ne biood bran barier if fie targetie not related o he
nervous system_ The botal numbers of rotatibie bonds are 1-7 which shows Ihe
Fexbiity_of all the selecied compounds. All the compounds wWere GoEyng
Lipinski rule of five
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Table 12 MoEcular Properiies pf Selected Compounds from 7 arboreiem Leat and Flower

. M-
Mame of the Waertrcular H-biand Metar

compound Camanbcal SVILES Formula weigh nrtob | ﬂm fract! TPSA
Quercetin  C1=CC{=ClC=C102=Cl0=0)C3=CC-ClE=C 02|00 0 Co M.y "‘f:m“": t ? 5 TE3 131 36 AY
——_- COCE® @M | [COICEHIM M) T LCE M| 10T [ Cilh (1 | 2| Clk @) 1{CT{CEH |3 414.71
Mtosterol  [CENCE=CACREISICTIC@BHICAIORICICIOC ol e B 1 W nak

_ geseHnccog@elca@nicorcansice|sccice amn
MphaImEn eumCE@CCCRRRIGIIOonIRERICENIONE T 0 gt 0 1 1 EEM el
2345 . - 1248
tetramethoxy COCI=CO=CICEC1C=0I0CHCIOC C..M..0, gfmol 5 a i E2.%0 ¥552 AF
Myrens
E#Hi

m:a. 20 CCC{CICIICECICICCEICI(CICEE 12 =CACEICCLICNON oW 3. 1 33 maA
LIMITS : - *800 »20 10 »§ D130  20-200

Exsigrmg tae den-Cancer Ponrmund gf Rhododimdron srborvae: Sm.m
' Ganric Canrer uritg I vire oad W vive medely
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Asuper family gene member of hunan cviperrome P450 enayme 8
a verzafe ane and could metaboliize e various hydroohobic compounds
thraugh i eaadafion and eventually remove e forsign compotnds. Among
Ihis major family of CYPs fhe fres mofoms viz I06 208 and 344 have besn
considered more mporiant and responsibe for microsamal oaxdaton of most
af f diugs n humans. CYPZD6 metabolizes more fian 27.5 % of drugs ad
Braxienansly considered 25 polymoronc drug-metabolzng enzyne soform
that could catalyee e bio-conversion of many dEnocbioics. Owng o this
r=asan the presentstrly has chasen s lsaform io predict fe ADME praperty
of e synihesized compoonds. However  all e -compounds had been
predicied as nor-nbbitors of CYPEDE6 except for e quercetn fal had
drug-te properfies

Tﬂhh 13. Phamacokingtc Properiies of Seiected Compounds from

Rarboreum Leaf and Floiver
Mamnealihe XOCP3 ESOL GIA EBE CYPEE Lpesn PARS  Synhsie
sompoung Chlss Pamation nhdles  violatien alert  Asesszibility
Qercem 152  -316 AFgn e = Yesz0 1 et 323
wiaiEson oateche
LA
gamma- E2 -7o0 Lew | he ) Yess1 DA &0
‘BimaErn WIEFIETON
MLDE=L -
5
amphe- 801 878 Lm Mo e ¥es; 1 0aiet ‘AT
amymn viRiEsun
LN T
15
Z34ds 275 -zED High Yes [ Yez,0  Oaket E¥]
ETarene wostEn
yRTyTEne
TER- #34 700 Low ) ha TR 0 aect g.3u
Efos el Ivialadzn
AN OGP =2
W=
LA GBTm S - - - - [ = | el 1 ]

(=LA~ Gpawrn imessnngt Atsorpeinn, FRE- Riggd Do B

Exploving the Ani-Camesr Poransial gf Rhododmmdan o borezim S 155
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4:.17.2. Chemical Structure and Biosvailebility Radar

The Boavaizhily -Hadar @ cepglayed v a ramt aporaisal of
drug-éesness. Six phg-&nx:rm[:a! propertes wee @en nio account:
Ipophiicity, sz, polanity. mhhrm-, fexbiity and salisaton,
A& physicochemical range on each a3xs Was - defneo by desoroids adapted
from ref and depicted 25 2 pink arez n which the rada plot of he maolesule
has o iall enfirely I be considered drug4ike. The pink &E;\ representz he
apfimal range for escn propesfies (Toophiic:dy: MOGHRS tetween —0.7 and
=50 siz=! MW between 150 and 500 pimol, polaiiy. TRSA between 208 and
130 A2 sokaiity iog S nat higher han 6 satrafion bacion of cartons 1 e
spd hybndizzfion not e3s han 025 ana fewability. fo more fan 9 moiaiable
boresi (Table. 14). Exept for e gdmma-siinsternl  aipha-amurin and befa-
siipserci all e compouncs are M Jo0d DacavaiRaniily Tady .

Table 14. Resuls of Binlogieal Radar fv Sziected Compoerds.

5. Nams of the Biological Radar
Ko, Conmpounds
1 Creresiin -
L 1
f
JI N
J-'.- I'l.
P e
LTTE " e
2 | pamma-sitsiEnl LY
=g
&
-‘r.
TE0d J s
y .|..
Il
1
femd L I‘I.'I e
L=y
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5 befasinsiemn

4,18. Network Fharm acology
4.18.1. Com pound ldentification and Target Screening

Afler excludng compounds without lnown fargels, 10 key chemiczl
Compoundgs-were desiilied rom the leaves - and flowess of A rboeirm using
GOMS date 2d e MPPAT datshase The tagets T these compounds
were obtained from e BindingDE datahase. Sigrificant compounds which
were igendified  Inchiged  beta=ioEierol Quercetn 2l 2.3 4 6-
Eramethonyshyiens. These brgets wers manped b human penes by
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npufiing fhem indo the UnProt database wiln e species aphon sat o Homo
sapiens Aodifionally, $55 gastic cancervelaled tapets were Ideniified fom
mﬁumdaﬁlmaﬁg:m 28), By comparing the predced candidaie
targets af 7. amborewm with hese gaskic cancer+elated tarpets: 113 ursgue
targels of B arborein against gastic cancer were enfiied Of hese,
22 geres were found I be common between the diseass and Ihe plar
constiuents and hese were seiecied o uriher stody,

Galils € mmiere Ll wnd Fammryr

Figure 28, Venn Diagram niersecting e Common Targels for Gastric
4.18.2. PPI Network Construction and Key Gene [denfification

The 3TRING Dol was uliized b consbuct 2 prolenpro®en inleraction
(PP et i {5 boriiurit-Ciseas- et petairiivgs ssoiied Wih
B arboreum. This: asalysis focused on 22 overlappng tgeb wih a
‘Eonfidence-score hreshold setai=0.7. The resulling PRI networkc comprised 22
riades andl 101 =dpes with a0 average nods degres of 918 and an average
local chstering coefficient of 0.686 The PRI netwark was analyzed for fhe fop
ter cornpound-disease-targe’s based on betweenness closensss and degree

E E 1 _.ﬂ."-- I I:ij E" - i'!#!" !.I .I i I' LN &j‘n m



Figure 24. Proten-Profen Inferaction (A} 22 Overleaoning Tegets of Gastric
Cances and-H. shorelmdB) Top Ten Compound-Disease-Taxgeis:

4.18.3. Visuaiization of Drug-Target iIntemctions Using Cytoscape

Cyioscane 367 sofiwars: was ussd D visualie e scoreg targets
abfained fom e STRING datshase snalysis, highfighting he nieraciions
beteeen B aborsum @ gastic cacer (Figwe 30), This visul
representaiion wes degigned 1o ciearly lasrae e relafonships betwesn fhe
deniified compounds ‘21 heir comesponding ety associaled with gastic
cancer. The netwoerk conasied of 10 nodes and 55 edpes with an average node
degree of 7 and an average local ciosiermg coeficient of 0831, To enhance
clarty “and niemetility the node albbules wee cusbmiced  with
adimiments made ko both the coles ad s of he nodes. This approach
effeciively depicied e orug-targel mierachons: Mgnighing key nodes fhat
refresent sgnificatt compounds or larges A= 3 resull ) provadied 3 detailed
and Infarmative vsmllmton of the drig-disease rileranions. proviing @
foundaiion for furfher analysis of the pharmacclogeal potenfial of
R asboreum againat gasic cances
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Figure 30. iInfegrated Netwark of Protein-Drug Inferachnns e
7 arborsum wilh Gastic Canrer and Associsied Dizezses

in e present study, 10 key chemical compounds were identified fom
the leaves and flowers ol B arboresim using GOME daia and the MPRAT
datzbase Theaem‘npﬂwﬁs rcuding significantones wuch 35 betesiosieml
and guerceiin, were magped o her respechive human gene t=pets via the
LiriiProt datsbase. A ol of 533 gastric tahcer-related arpels were obtamed
!rmi‘et}a'ﬂﬂaﬁadaﬂlaa Ehaneia: Bty assessed the netiork
phammacoiogy -and molecular dockang mefods o explore  patential
mechanisms o the Tiao-Yuan-Tong-Wei deCoction (TYTW) I thie reatmerd
of gastr cancer and key pes discobered in consonance wilh pathwaye
reievant o gesine cancer mehuoe ES8 1 and PTGEE2 among those idendified.
The presence of common farges m e Indimgs of e siudy ndcaes hat
T¥TW and R arhoreuri exerls e herapeutc eflects 3gainst gastric cancer
through molecula mechanmms:at an overlap; The f=ct hat t=pgets such ==
ESH 1 -are comman -among e ouls hiess compoanos:n a posibon o achas
rnportan pz&wnﬂmkmd in cancer metasiasiz

?lg_aﬂ_ammh:ﬁa;mhmhhmﬂm {01 nehsnrk
for 15 qusrestn refated tageks usng the STRNG ool Ther study emphasized
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svalernaic vistaiEafion and measurement of orolem funciions n cefula
coniexts The PRI network detgmined hat AKTT was e pivotal prolsin,
hadving ine hgnest degree of mieraction followead by other noiEie proteins k=
EGFR SR and IGF 1R, Sixhub t=gez wih high degrees of inleracions were
revesied Hyough e CyioHidba anahsis b be AT EGFR, SRC IGF 1R,
PTH?E-E'LU DA which piay crucisl rales N gaskic cancer progression. The
nresent sudy also consfrocied a PR netwark using e STANG ool for

B arboreurm with 2n 2mphasis on compound-ditease-tpet relatonships.
Hesuited m 22 overlapprng targets with & confiderce score Freshola grester
fhan 0.7, The resuffant PPl nepwotk had well-connecied average mefrics: i
rciutiad 22 nodes ahd 107 edpes. Furfher ansivees were done by Cyloscape
I lluminae interacions belween R arborecr and gastic cancer by cenirality
measures: among He Iop en compound-dEease-Troels  nehworks
representng ey commeclions ddapied o sxhibil 28 Informaiie and detalled
visusiz=lion 35 possible ahout drug-diseass mierations. The sopoaches are
very simia among hem concernng her appicabon of cenrality melnics:n
detmnmﬁgﬂﬁcaﬂ t@rpets Tound wilin PP networks.

4.18.4. Functional Enrichment and Pathway Analysis of B, arboream in
Gastric Cancer

The study derfified mulliple mechanieme $rough which & Srhoreum
may 2ct aganst gas¥ic cancer by usng e bonformalics ool SninyGS 0.80
This analysis reveakd 20 erviched Gens Oripiogy (GO) terme each with a
staisiical significance of P <= 005 indicaling a stong assooiaion with e
biclogical processes related o gastic cancer, 1he G0 erns were calegorized
o PYes-man aead {Udhaye =t 2 20200

1. E-lﬂ&;lg.::.?.i Protesses. Thege refier D e various bislogical actvilies
and pafways that the plant compourds may mfence witin he cancer cells
Ths could moase processes Me:spopiosis (programmed o2l deah), el
proffiesabon and mmune reiponse, all ol which are crutial in cancer
development and reatment

2 Cellular Companents: This category idenfifies the specific parts of e
cell where the plant's compounds may exert their effecta | helps to pmpoint
whather fese compounds iamget e cell membrane . nucieus milDchondra ar
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ofher celular srucres providing sightts oo how ey may disrupt cancer cedl
urichion

I Meleoular Funciions: These are e specic biochemzal achviies hat
he compowunds Tom A shoreummmgnt aiect For emmpie. = could mchude
nding o oestan proEns. inhioitng enoymes o nieracting win DNA which
could help o inhibif cancer growi or promole caricer cell deafh.
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Figure 31. B0 Swichmen! Anaiysis ir Tapets =voss Different Modules
Gene Grinlogy ermichment analys s shows the significant threshoids set
al pvaEie = 001 ang FOR = 007 In the resuling piot & y-208 represents
sighificantly enriched GO leems and e x-axis showe-ihe different modules.
The size of exch dol refiects e rich faokr which = e rafio of i=pet genes
aEsociated wilh 3 agecdic GO erm o e e number .of amotaied genes

within thai |, A dargsr tich Bt indicates a3 higher 2w of enrichmenl

The sbowve pefway enrichment analysis revealed e ey genas ke
EGFR GSKEB IGF1R MDA . MET, 571, ESR2 and MMP2 e sanificanily
nvoived m multiple canceryelated pahways. For instance, he BEGFH hrosne
kirase inhibior resisiance paltway (Faihhsallsa) haz-a ok ennchment of
144 B2 antd an FDR of 54209 rdmh'rgasm'gn'mrmﬁenﬁnw
Simliarly, e endocrne regigtance pathway (Paihnealll&2d) shows: 2 nid
errichrnental 120 43with an FDRof8 25609 Oher notable palbways inchide
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gasiric cances (Fafhihsala226) with 2 foid ervichment of 4638 and an FDR of
OOOD182E7T and the  broadly encompassing palhways n cacer
[Patn hsal5200) with a %old envichmen of 3022 and an FDR of 881E-02
These vajues undersoore e significant ole hese genses play i cancer
progression. Teatmeni esiEfince and sunaing mechaniams: Afhough
HMGCR |s ot hgnlighted n Fess resll became hey didn appea
prominenfly it e specific pafreay ennchment resufls- s T remans
an important gene o consider. partoularly in pathways refaled B fpid
metatnlism and cholesiorol biosynihesis, which can ifuercs carcer
developrsent and progresson.

4.18.4.1. KEGG Path Enrichment Analysis

BEGE pahway enrchment analysia icenfifieg e op 20 cafhways
(0 « 005 Fipure 32 and Tabiie 15) which nciuded ECGFR Tyuosine Kinase
intviior Besistance = Pafways n Carcer The spedifc regulatory tagek
wiinin fnese paihwaye -are-detalleqd N Fgures 32 a and-32 D) The: KEGS
paihway maps highfiogh! e most relevan! reguisinry fargels. which ntiuds
ESQ1 GEMEE ESR2 CYP18AY MET HMGCR HDA | IGF1R,. MMPZ and
EGR:
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Figure 32. a: The Smplified MEGE Palhway for Gastric Cancer (HsalE226) =
ahown wilh Bed-Coloured Nodes Represenfing e Tarpels idenfiied in =
Madules [ The crignal imEpe ls sourced from the KEGE databass),

E E 1 _.ﬂ."- I I: j E’ i!f!“ ! I .l i I' LN hh l“



1-—I-_-L|--|.— e o e 1'

1
|
My e

e

4
[

:

|

—

* B 1
T

ﬁ

- L

i

i

d

il
|

'

I

#
—
)

o

=

|

— =il
| TP il b o
o s =5

— ol
- T =
— = e
==l [ 5 add —
S A e
drah wd.l:l - e
F F: .Iru_' =
: ey A=) e —
¥ LY
e s [T & fif -

IIL.; =
R e
_T ; ey
R |

5=t B

_—— -

Figure 32 b: The Simpiified KEGG Paimway Tor Gastric Cancer (H3al5228)
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Tahle 15. KEGG Enrchment Analysis (oo 20§ Funclional insights into

R T Ry T oy R
FOoe ‘Genes  Emmichinent
Si=08 =3 e 1L 2TaLs Pamrealiss!  ErAGSHE G
EEFR-tEosine FEFRLMET
bmass b
resEigree
dzeEne 5 = VID4ZSS1E  Damnsalizes A cSRi SeRE
Em_iannE i S
resizEnzE
2 EAE-ES 3 7o BE0at4Z58 Palnhsa0dgiT  ESR1 S5RE GSIG-
Srolactn
Fndling
patreay
2 58F 05 ] 71 BERANZEYT  PaMhsaldsSed EGFR GE 1R WET
AdniErens
(T
ZaEE T F 833373  Pamreatsis CEOFR OFTA MET
retanamna
-1 =2 o7 Gi35i655  Pamnasleeis EER GRE Gl
ProsiElEcancst A MEZ
SR = T SrEsessss  Baiheacsisi  Eoed mei BaE
Sreant sanesr G o GriR
Si=aoa & i) ST Be=ee] FamToass0s [EorE £SET oF R
I c@nset
Z90E-D8 g 1= BEZZ1759t Pamhhsaldgis EGFR ESHY ESRE
ESFogen iras B
pameay
By B 200 572023 Pami=alisil BN osla )
Fogal adnmsion R WIOR MET
EaiE-08 i ET=d SiRCITECE  Samnsagiies EGEA GSKB GF1
Fepamcensr B OAET
exePame
Q000182687 3 123 23803054 Pamhsalsecs  EGER SEMEE MET
e :
AEEDE 3 =0 IIEEEEETT Pamihealdtis  EoEH iR Woe
Raptsmnaling  WET
pafreay
00204 3 L 3] SZEEEA0E  Pannealsaoh B A W=7 Mg
nitlsraRNAS
sarmes
TEELE F3 = 3 DRSS Par"__m_il_fﬁﬁf'__ﬁEﬁ'nm"*_
Pz signaing MET
vy
cooess0es 2 123 3EIBE2I12  PamMnsalsen?  IGE1R MET MMPE
Transs DN
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2508 5 354 SEG1T/900 Samnsadiisi EGFA OGS Ll
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The epidemal gowin Beior (B30 recepir amily 1s:-an mporiant
subgoup of tecepin lyosne lgriazes funcfionyg 0 ceillisr communidaiion
and reguisfion. The rec:emzrs are achvaled by ihe bnding of he exraceiiula
EGF and fhen they dimerize. mezamng Tat tso receptor molecules parup This
leads o the second evenit aulbphoephryiaion-wers the recepi preferably
ariris ;:i'rn:g;:d'm'tﬂ oups o 1= ocyhsdiic comans ﬁﬁrﬁ'ﬂ.sq:l'ﬂ';.daﬁatf gomairs
heckme dockng sites or affher macelsiar prolemn:. sxiending he sgnal
ransa e iion cascade mio e cell

The EGF recepiors actvaie severalisy Inraceiular pathways . moluding
he PISK/AKT pathway which promaofes cell survial and growh: The MASK
paihway which regalates cefl profiferabon  differenfiabon and migrafion (Setan
e al 2021 Chen = af 2022 He &t af_ 2021) Tnese pathways collectnaly
drive essental celiulsr processes such a8 growih, proliferation, diferentizion,
migrafion and sarwwal, However n many. umowrs: recepiors fom he EGF
recegir family become dvsregulaied leadimp I sSicesshe signafing ad
wrnconkrolled cell |:_rml|'th [Hassanam 7 2! Z021), A well-krown Exampie 5 e
receplor ero8-2 (HER 21 which 18 overssoressed 1 Many Cancer C2sE3 making
il a significasl tapet for cancer fherapies (Yoon ‘& Oh  2024) The
understanding of s recepior famly= role mmhofh nomal csliular nefions ad
c=ncerhas led o he development of rgeked ferapes hat mhibd
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gveraciive recepiots hershy siowang cown or N2iing umowr growh (Dembic,
by | B

inthe by KEGS ervichment analysis ofhe Patbways in Cancer was
condxied b |deniify key muleculy patiways maoled n gastic cancer
progression. Tris analysis highfiphted chifical processes such as cefl oycle
regilation -apooiosis and angiogenesia reveatng ther significant assaciation
w1 the gens sets derived fom prezent data (drya et 3l 2021). The ermiched
paihways  sopporied DY 3afstical measres Be p-walies: anoc FOE
underscore el poental e in Lmmor cevelopment (Elasbal ef & 2004) The
pattmay enrichment analysts revealed ssghifcant mahvement of =y genes
like EGFR, GSKEE: IGFTR KDE. MET_ ESR1, EBSR2 and MMPY in
eriical cancerseldled palhways. For exdmple, the EGFR lyosine kinzse
irhibiEr resistance pafiway showed 2 bid enrichment af 14482 wifh 2n FDR
ot 547608 highkghing fis.rafe n Teaiment resstance. While he broader
paihways in cancer calegory had a foid envichment of 30.22 and an FOR of
8.51E-08 These ‘=lies understore the oriical mlkes these geres play m
cancer progression -and resistance. Visuaioing: hese patweays previded
reignts info he moleoula mecnaniems 5l play  offering vaiishie Informaton
for idenfifving pofental hespeuiic fargets and guding futre reseach n
gasiic cancer Feaimend (Siam efal | 2022}

The present study highights guercetin s binding afmnimies with =averal
key proteis rciuding ESR 1 GEHEE KR MMPS g EGFR all ot which &
maolved 1 varmus gastic cacer patways. Boh sudes underscoe he
mpariance of rge ing fhese criica! proieng Io nhibil cancer progresson wilh
CHE and nuercefin emerging a8 promsng herapeufic agenis.

4.18. Molecular Docking using Schiodinger

The molecular docking shudy evaluated the binding affinities o five
compounss- beta-simsierol, querselin. pamma-sibsieml sibha-amyrin =d
Z 3.4 o-eramethoxystyrene aganst four key farget protems (PDB Ds; 1830,
{ERR 300 and 6538). The resulls ievealed that muercetn demicrsirated he
highest binding affinities amang =l esled poEns. The binding ensrges were
-B:58 kcalimol for 183D, 6407 kratmol for 6398, -5.053 ealimal for
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BGO0 2d -5:374 kealmol-for 1ERR. Addifionally he docking conformafions
of the most relevan! rges wih reguisiory oie2 denfified fwough KEGG
aralysis ech as ESA1 KDR, MMPE and EGFR were 2izo svalsied. Thess
findings - highiight guerceRn, found in boh: the leaves and flowess of
B =rhorsum a= aprmtism:;;rﬁdaﬁtrtﬁ'ﬁmhﬂﬁmuh i sirang
infer=ction with hese oitical poens
Table 16. The Brding Energies af Top 4 Key Targst Protens with Top &
Compounas: Molectiar interashon 2nc Stanility

Targel PDBEID Ligend q:rnin'nggum. Docsimxe|
Hedlanal Standeig
orug
WkEE 1830 2 Ousteetn 268
samma-E iEsta 455 EEie
Eeta-sEiern 435
2346 473
eramsheeEtrens 358
EphA-ETTET _
EoFR  f288 Cuercein g4 =783
2316 -3.28
mramsthoesirEe ZBT
pete-sitrEe .5
gamma-siEsienl “H1E
exhz-amiEs
FOR doooe | Cesrcenn G505 T
peta-sEmsEnl 3oL
EOEE-F N <31
2346 244
mramsthogshyens
ESE1  ESR  Cra=reedn =57 -3.558
2346 Fis i
mramEinyyee 305
Eeta-sanstern: ZE2
shha-amyin E52
gamma-sis el
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Figure 33. 2D Siruchure of POE 1D- 1B3D {A- Quercefn B-gamma-sinsiesol
C- beia-siosies] D- 2 3 4 6-Eramefowsiyens: E- aloha-amyrin), PDB 1D-
BSGE (A- Quercefn, B- 2345 Erameihoxstyrene. G- bela-siosiernl, D-
gamma=sicsterol E- apha-amyrn) . PCE ID- 65C0 (A= Cuercelin: B- gamma-
siiosi=al C-betssinserol D-aphaamyin E-2 34 6-Efamehoysiytencl
PDB ID- 1ERR (A- Quercen B- 234 S-erameinonstyens, ©- beta
sinsiernl D- alpha-amynin, E- gamma-sinsien)

simiarly, Goo et al, 2084 cemaonstated hat cuercetn juieolin and
Ciann mieract with key trpets in gastric cancer cells pa'h.l:uhrly*EtFFﬁ =
MAPK1 Qusrcefm exhibiied sirong. binding to EGFHH"E‘L @ scor= of 8.3,
suggesfing s poenfial Io modulate BEEFR and MAPKT levels and infibil
gasiric canocer progression. This aligne with e presenisisdy, which afsa und
strong hinding affnites Dr guercetin

Actitnnally, Chowdiury =t al, 2023, reparteit quercstin's high binding
affmily o He dopamine 02 recentor polenfially adeng N managsng emesn
froem gasine cancer beatmenizs Quercefin's aasiroproiective effects, including
teduring gastric mucosal masy =d oxidafive damage, highlight i broad
merapewic potential ' gasinc cancer emphasiong e need lor furber
reseach ni s mechanizens and clincal applcalions:

EGFR oversspression has been associaled wilh poor prognasis o
gasic cancer wiin 2-35% of cages showng prolen oweresxresson o gene
armplificafion. Mulfiole cicat Tials evaleaing EIGEH inhiotiors n gasinic cancer
have yielded disappoiniing resulls farpely due 1o lack of pafient selecion
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based on S6HER siaks, However ecenl studes [egetng EGEH-amplificalions
defecied N cicuiaing lumor DNA have shown promize with response raes
around 55% n some patients. Ongaing Fizls are’ now locusng onEGFR-
postive gaskic cancers-selecied by genomic of proeomic biomakess. Fulre
directions nvave ufiizing nexd-generafion sequencing  CiDNA analvsias @nd
arifcial infelligsnce T betier ideniity and torget EGFA allerafions poiertially
mproving survival ouinomes N gashc cancer pafients (Adashes &8 & 20200),

MMBES  (Mafrix Metafloproiemnaze S plays 2 cruclal role my cancer
progression by fEcifaing Wmor nvasion. mietastasis and E‘-HHJEE.HEE'.E
through he degradation of fhe exvacsiular marriz 5CM). inhibiling MMPS =
consulerad 3 potenfial herapedlic sirategy as: it can’ limit e nvasve
canahiites of cancer celis and disrunt the tormaiion of new Hiood vesssls
herelyy stanang umows. of necessanynuirients. Addifiorally, MMPImfiuences
the /mmune mieroenvwonment and s nhiion may enhance anf-iumor
mmune responses. Recenl advancemenE have led B the developmen! of
Iher apeviic anfibodies such as andecallamad which specifically t=get MMPI
and are currenfly m cinical nials ofienng 2 more sefeclive aporeach compared
o fradifional small-motecule rhibitors. The dual ote of MMPS which can glso
exhitit wmour-smpresaie sfiects N cerfan contexts (ALgof f =i 2025,
BDong = &, 2020 shshed USPE (ubiguhnespecific pepbdase 10) o
prdancing MMPEMNMES-mediated Lenorigenssis 0 gestic cancer and
reparied MMPO o play 3 significant role n gasye cancer progression and
metastazis. MMP253 mporiant n reguiaiing cedl migration and invasion FFough
igestng tie exracellla malrb Shidies showed hal MMPS enzyme activity
was assorialed wilh indreased carcer o2l migraton and invasion cagabiiities.
Eiomformalics analysis of gastic cancer datzsels reveaied MMPE mBNA
levels ware assooiaied with moe goresshe disesse. Thess findings reéporl
MMPS a3 a polenfial heraeulc oe! and pogrosiic makes for pas¥ic
=i

The exprezson of KDR . atzo referred o a3 VEGF recepior-2. s vial for
rmafignant E‘@Eﬂ&[‘ﬂstﬁ i gastic canter 1GS), n G hgh KD expression &
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considered 2 specific =aire and hos 2 possiple-arget or GC herapy
The iormafion of he moleculzr doclong analyzis between quercetn and DR
(VEGF recepior-2) remained promising. Quercetn showed good hinding
energy of KDE_ Vinz score -9.4 assessing e possibilty of nieracBon at a
areater strengin. The docking simulalon exhiblied 2 large binding cavily on
KDR with dimengions of 31 x 81 x 17 .I'-'lu.pm'.rrr:ﬁ"g a‘nub spae Torguercelin
dock essentally, The center of his binding s was polal coordinaes 2022
122 Ipside e MDR poEn stuchere. These docking resulls sugoest hal
quercen would be sble o modulsie actvity in KDR rgl_atm:i!lz: g==Tic cacer
and alher angogenic processes (Yang ef &l 2020),

Estrogen receptor 1 (ESR 1) acts as 2 Lmnor Suppressor i gasTic cancer
(G2, In @ sudi condiiced by Shang & &l POFS il was found that exnsomes
seoeled by cancer-associaied firohizsts (CAFs) pramiie GO cell Wity
migralien a3 mesion by upeegaiaing  nlereuon-ZE (L3R and
dowrregulating ESR 1 expression. The nieraction befwesn IL92 and ESR1
wes evaliaied w=ng co-mmunoorecoitsiion and duaHuciErase reparter
assEys. ndoaing hat ncreased fevels of L.37 negafively regulate E5A1
leveis THis Supgests thal the IL.32E801 iz playe: 2 significan! 1ol ni e
progression ot gastic cancer, hughlighling Fie potential of txgeting CAF-
gernved exgsomes for erapeutc sirateges n melasiaic ﬁ]

4,191, Motecular Docking with Standard Dnug- Docetaxel

Docetaxe! a chemoherapeulic apent belongng o he iaxane family,
b Ernergﬂcl a3 & significant freaiment ooion for gas¥ic Cancer parficulary
arlvarced .and metastsic siages. | toncions .I11.f dengiing meroidoule
dynamics curing cef dnision herepy Mhoing milts:s and noucing apopios:s
in rapEily dividing cancer cells. is efficacy in gastic cancer &= ofieh exgiored
combinaton wih oiher chemalherapeutc .m‘ht'.i sgch a5 cispisin =d
sfiuorouracll, enhencing Merapeutc outcomes: Despte 15 efiechveness n
umor sippression, docetaxel i associaled wilh 'a range of side efiech
including reufmoenia, faligue and gasorniesiinal toaicity wiich may fimi1 bs
use N cerign paient popdlaficns. MNeverfheless: doceiaxel remans
& foundation n ¥ syseEmc reaiment of gashic cancet conviouling D
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Moroved survva raes and guality of lile i paients: particularly in Hose who
e resisiaal b fistine erames. s e contmues b be refned Fough
anpog cineal bias amed a1 oEfmizyg dosage regmens and mnmizEyg
adverse efecls.

in e shudy molecular docking of gocetaxe] was periormed with Key
gasiic cacerseiaed prowine ncluding MMPS EGFR KDA =2d ESR1
55053 iis binding s&ffnities. These proens play crifical rodes i Lmor imvasDn
aNginDeENEs:E and progressan. The: gacking resufls - were compared o fhe
bindirg afirsiies of bigactive ligands Tom B Sthoreum exracB (iEa! and
fiower | By evalialing the mieraciions of doataxel wilh hese tarpel moiens
e slugy amed o delermine. i poenfial efficacy redalive o he -natural
comOouUNGs providing nsghis inl the herdpeuiic valie and reechanism of
boih docetasel ad the A arboreum kgands m nhbifing. gastic cace
panwas.

Figure 34, 3D and 20 Srucioe of Quercetin (MMPD
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Figure 34, 32 =d &) Erurhre of Docetaxe!

(LT il hee i &y " -
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Figure 35. 53D and 2D Shuctore of Cuercefin (EGR)
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Fipure 35. 8. 3 and @ Sineiure of Docefae]

CAHORS IFQR Ny o IETECE - Wphitn
ST GHAbAE J Urpm el s = e = ] s
HyCre file Hineagen bl MR Pttt
Hic=nnas i) T = Wi et

LT L Mpdution ke [daplere] o N8| amiking

Figure 36. 30 and 2D Sinciure of Guercefin (KGR)
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Figore 36. a. 3D 2nd 2D Sinsclure of Docetaxed
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Figume 37, 20 and 7D Stuchire of Quercetin [EER1)
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Figure 37. a. 33 and &2 Sinclure of Docetass!
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The moEcula docking resuim reveaed al anong e ligands eated
aganzi MMPS PDE 1D: 1830, guercebn exhibited ne highest bindng alfimdy
witiy 3 docking score ol -B.66 koamiol which is signifcantly siinger fan fhat
af ihe standad driag-oncelaes! (-2.5918 kealimal), This suggesE Tt querceim
may have 2:sTonger rierasson wilh MMPS . oflierng beler mhibfion poendial
Oher ligands such a8 garmma-siinsierol (453 kcaliepl) befa-siosiemol
(4.5 Koalmol) and - 2.3 o-erareimidystyrene (425 keaiimol) showed
modersie affnifes. whie-3pghaamyrin had he weakest binding alimdy
(-3.56 kZalmaol) siill comparable o doceiawel For EGPR (PDE 1D. £8538),
aquercefn agen dtemorsraed the shomest bnding affmity & -6.40 kzalmol
puiperiomng doceiaxel (3. /83 koalimal), The oinher ligands nchiesng 232.0-
Eramethonsivens [-329 koalimol) betasinseol (267 keaimol) @nd
gammasnasiEol 1,53 kealimol) showed wealsr niEatiions wih  sipha-
amyrm having he lowestscore (-1, 16 Jsatmol)

For ¥R (FLE D o200 guercan mantamed a high Sinding score of
-5.05 Hocalimol which s comparable o docefase] (-B521 ksalimal) wivile oiher
lgands  Inchading  gamma-siosierol  (-305  kcalimol),  bete-sisieol
(-3.04 kcaimol) and aipha-amyrm (201 kcalimal) displaved consioerably
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lower affinides. For e EERT (PDE D 1ERRB) ouercefn once agan
demorsiated e highest binding affinity (-5.37 koalimof) sightly iower han
docetme! (-5.698 kealimal). Ofher hgands such a3 2 33 6-erarnsthmyshrens
(<228 wcamol), Deb-siosEen (305 kwaimol) and  aipha-amyrn
(-2 62 kealimal) showed moderats binding. while gammia-siiosterol exhibied
the fawest affinity (-2 52 kealimol) These findings suggest hal cuercedn with
consizienfly figher binding affinites across all farget compred o docstave]
hilds polertial a5 a stonger anficancer agent pariicularly in imhiifing profeiss
such as MMPS ad EGFR.

4.20. Molecular Dynamics Sinulation (MDs)

mﬁlﬂmla dyramics smushons (MOCs) Ze useo 0 predict he stabiiiy
of protess-igand complexes under yanous givysiological condlions moioding
rhanges i ressure, eameralise and the presence of wailsr molecuies. In
thiz =y, MD ssmulations were periormed over apprommalsty 100 ne-

4.20.1. Root Mean Square Deviation (RMS0)

The AMED graph displays the stability and corformational changes. ol
both e proten and he igang fwoughout he formation of hesr complex
(Figure. 381 RMSD walues Wpically ndicale the binding energy and
inferaciions belween he prokein ad ligand. In the graph, prodein stabiiily is
ahown n bkse, whie figand stabiily 5 repreaenied n red Figure. 385 The
arialysiz ‘o BM3D values &ross difierent proiein-ligand complexes reveals
distinet fuchmation and a_:tétmizzhjnn patems . Far he complex 1830, he frst
fiucuabon ooourred at 13.10ns, wih orofen BVSD -t 2 47 Aand igand RMED
at 1.53 & In confrasi exhibited an initial Mucluation &t
4 00 ns, showmg highsr AMSD values oo bpth praein (277 A), ligand (4.14 A
and later stabilized 2t 14,10 ns with inccezsed AMSD values (proEn at 3684
ligand 3t 616 &) The 6300 compiex mnitiadly uchuated ‘&l 430 ns with
a significanity high ligana RMSD of 15332 A butsiabilized by 40 50 ns_reducing
ligand BMSE o 553 A while proten AMSD remaimed relafively stable &
2854 For 1ERAR  Muchiaions were observed firstal 3 40 rs with QMSD values
af 1.81 A for the proten and 6.40 A for e figand, Toliowed by siabiizaton &
990 ns (profen RMED: 2271 A igand PMSD: 667 A) and a subseguent
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fuctuabon ai 63:80ns, where fhe proen AMSD noreased o E.E&h'ﬂﬂ.ﬁgxu:l
FMSD decreased o 4 49 A These fiuchiafions cauld be afiributed o chanoes
In e ligands conformalion

i M l_"l"""_ MAAD Wy EGFR Py gy HIFRE

CURDE T — A ™ s Piiieili. Liggatiah RERE)

17 el el

T e L

Figure 38. Mustration OfEMSD the Siabiy of he Brotein (Cepicied n
Bz} and the Ligand EiEFﬂFEﬂﬁFIEﬂI within the Complex
4.20.2. Rool Mean Square Fluctuafion RMSF)

Bool Mean Sguare Fluchyations (BMSF) are empioved © =s2ess he
Eansient stuciiral changes 1 boh e prowin (PEMSF) and Pe lig=d -
BMSF} fhrooghout fhe smmulafion: BMSE provides insights info e fiewdbility of
Ihe profein-sfuciure during ieractions | Figure 39)

For Chain A n one datasel, he G-alpha loms exhibit varying cegees
of fiekiiity with measuements such as 332 A 3 resice 157 (@.U) ad
a ranpe of values for ofher residues noluding 1.57 A af resioue 200 [HIS) and
up o £91 A al residue 225 (SER) Smilarly. Chain B shows fiusiuations fom
277 A st residue 234 (LEU) © 412 A stresidue 194 (ASN). Anoiher datase!
reveals Ohain A with minmal fewbiity soch 25 038 A at resicue 1045 (ASF)
and up 1o 1 56 A af reslue 458 (NM A) with forfhes variahiity noed atresidues
ke G771 A af resihe B23 (@ER) ad 150 A al restue 1064 (ASP),
Aodiionally, Chan & in'a hird dataset displays arange from 0584 i residos

Expigrimg the_4dnE-Comcer Povenmis! of hogvdandnom erioranm Sm & 160
Gevrin Caneey pung in i o v vive madisls



Hroyles gpd Diveunzomn

445 (ASN) 10 316 Aatresiies 470 (GLLY) while Chain B presenss vakes soch
as 1.35 A atresiiue 411 (ASF) and The lowest al 079 A for residue 430 (ALA).
This comprehenstve. analysis across diffierent chains and datasets highiights
e cynamic behawviowr ahd variabilily n e Texibiity of he prolens stuchee
Ihroudhout the simulaion.
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Figure 39. llustaton of BMST Plaf for Quercein, with he ollowing
FBEB sl A-MMPS B-EGEH G- ¥R D-E5R1

4.20.3. Ligand Pmperties

The oroperfies of the hgand Quercefin such as radius of gywaion iG],
AMSD piramoiecula hydrogen bonds imraHB), molecular ‘surfsce aea
(MISA). sohen! accessbie surfacs ae2 SASA) ad poiar surtace @res (PSA)
are. wainire opfimal ranges and e consisEnt wih hose observes for oher
sinsfrafes and co-orysial fipands. The suopesh $hal Quercein & well-
suiied) for drug discovery. Sohvent mmﬁr&a @ASA) meamres
the surface arez of @ bomolecule that 5 accessbie b solvent. This:meine 13
critical for evaluaiing $e fee energy needsd o Fansier abiomoiecule
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fom an aquecus environment D 2 NonN-0ola EMToNMEent sucn: as° a- lipd
bitayes . &7 opimal SASA = essenfial for facilliatng effciet movernent oward
ihe binding pockst Addifiomadly Quercefn established Inramoisculs
hydrogen bonds vain fre 1630 protein. Durmg fhe simulafion. Quercefins
moEcula surface area (MolSA) and polar siirfste area (PSA) remained stable
up © 00 ns, while oher paramelers exhibiied fchuations oughout
fhe entire duraton. For he 8836 proen. ondy e AMED and ZASA showed
fictiatons al 10 nsbut siabiiired Tor bhe restof e 100 ns gimulaton

in the case of the 8GO0 protein: BMSD and S5SA fucluaied @ 51,
stanilized by 44 nis fhen fugiusied ag=n at 88 ne before stabilcing uniil the end
of fe smuiafon at 100 ns. The ober paramelers wers siable froughout
fre 100 ns simulaiion. For e 1ERAR poEen. AMSD and SASA showed
huthistons al 080 ns_ stehilized by 690 s, hen fiuckaied agan 2l 57 ns
before-achewing siabiily at 81 ns. Al other parameiers remamed siabie
throudhout the enfire 100 ns simulafion.
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Figure 40. Broen-Ligands Contacts- The Sar Graph of Prateins (MMES,
EGFR, KDR and ESR1) with Cusrcetn
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Maolecilar Dynamics (MDs) smulalion s a computalion=! mefod hal
moneis e physics! mofons of aioms 2nd mofecues oves lime wiin classoal
mechariics prircipies. Thersdy, s aproach allovs oie @ obsene he
gnamic befhsviowr of molecular sysiems at he abmic eve] and gain insiphis
i Arfher fhe stuchral unctonal properties of compiex biologica SyseEms
such & poEns, e ad nolec acds (Fipe & Loura 2028 MD
simuizaion echnigues aid undersianding of molecuiar meraciions membrane
permeability, pro®in-ligénd birgiing and drug mechanisms. The appliications
Fe exended o he chaaskrizsion of biomolecular sysfems. m ad
expermmental design and 1o oredict properfies of cnemical sysiems nearly
maccesshie o esperrnentalist defermnation.

Moleoudar Dynamica simulations povide ‘a really powerial ool o be
sither umed for solid hndamenial research ar Tor inding praciical aofications
pushing frward the afwancement of biochemisty, phamacoiogy and
matgrisin science, Yang &F af 7020 lmnd h3! nuerceln complees
manifested siahle brding n molecula dynamics smulaiions, which was also
conimmed by compalible resasils from molecular deckong. Sitability argmnated
o diramic irderactions sech a3 Van der Waals fordes electosiaic
inferaciions and hydrogen bonding, fereby suppesng hal quencatin could be
an interesiing molecuie capable of moduiation of gasiic cancer pathogenes:s
throudh Bese large! profers. i Bis sudy howewed attenfion i otused an
querceln in sgiafion for dynamic simulation guercen having e mast potent
bnoing ensrgy anong &l ©e esied compeunds. cimulahons: periormed with
OB I0-65%8 showed siable resull sgais! fose of PDA ID-1BED, 6600 and
1ERR.
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Figure 41. The Ligand Properties OF Quiercetn, encompass the Radius of
Gyraton gy ), Inframoeculss Hydrogen Bending (inkahb), Molecular Surlace
Area (Mo=a) Solven! Accessbie Surface &rea (SASA) and Polar Surface Area

FSA)
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