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Ngay nhén bai: 30/10/2023 Staphylococcus aureus khéng, methicillin (MRSA) ‘lé
) mot tac nhan vi khuan toan cau manh mé gay ra nhiéu

Ngay nhén bai stra: 16/11/2023 bénh nhidm trung khéc nhau, mang lai thach thic cho y
Ngay duyét ding: 08/12/2023 té toan thé gi¢i. D¢ ddi pho véi méi de doa stic khoe,
c4c nha nghién ctru dd huéng toi cac hop chét ty nhién,

nhu flavonoid c6 trong mét s cay thao dugc. Trong

TU KHOA Oroxylum indicum, Baicalein, Oroxylin, Chrysin, 6-
methoxy luteolin va 6-hydroxy luteolin da néi 1én nhu

Docking simulation; cac mg vién tiém nang cho thudc do kha ning twong
. thich tich cuc véi cac muc tiéu sinh hoc va sy tiép can
Flavonoid; X s . S pa < £
_ dé dang. Chrysin da dugc chon loc vi kha nang c ché

Oroxylum Indicum L.; dic biét déi voi MRSA. Tir mo phong, Chrysin,
PDB-2a; Oroxylin va Baicalein 1a ba hop chat thé hién hoat tinh
Staphylococcus Aureus. manh 16n hon so voi chat déi chung Methicillin.

Chrysin, mot hop chat tu nhién, gin két manh voi
protein va tao ra mot phiic hop 6n dinh véi protein PBP-
2a, mot nhan t6 quan trong trong co ché khang khang
sinh cia MRSA. Su tuong tac nay xay ra khi Chrysin
két hop voi tién chat cua tuong té bao hodc khang sinh
beta-lactam phu hop, mét trang thai hoat dong trudce day
khong thé tiép can trén PBP-2a. Viéc st dung mé phong
lip ghép trong nghién ctru nay da cho phép sang loc cac
flavonoid dbi véi PBP-2a trong MRSA. Mic du nhiing
két qua nay c6 trién vong, can bd sung cac nghién ctu
tién 1am sang va 1am sang trude khi co thé phat trién cac
liu phap tiém nang. Kham pha flavonoid tir Oroxylum
Indicum L. (OIL) d chdng lai nhiém tring MRSA mé
ra mot hudng méi va kha quan dé tim kiém cac tac nhan
khang khang sinh.
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1. GIOI THIEU

Staphylococcus aureus khang methicillin
(MRSA) la mét tac nhan gay bénh vi khuan, gay
ra nhiéu loai bénh truyén nhiém nguy hiém, de
doa toan cau (Zhan & Zhu, 2018). Cac dot bung
phat cia MRSA dic biét ndi bat trong cac cong
dong bi han ché nhu truong hoc, nha til, cac doi
thé thao va céc co s& cham séc suc khoe, noi no
lay lan qua d6 vat va truyén tir ngudi ndy sang
ngudi khac. Kha ning giy bénh caa vi khuan
nay bao gdm nhim tring da va mé mém, nhiém
tring xuong va khop, boc mu, viém phdi va
nhiém tring mau. Cac bao cdo gan diy da dua
ra lo ngai vé viéc xuat hién cac bién chung
Staphylococci khang nhiéu loai thudc, khong
hiéu qua véi tat ca cac loai khang sinh beta-
lactam.

Co ché chinh sau sy khang thudc khang
sinh trong MRSA lién quan dén viéc biéu hién
ciia enzyme beta-lactamase PC1 va viéc tiép
nhan gene mecA, ma héa mot protein lién quan
dén penicillin, PBP-2a (Cortina & Kasson,
2018). PDB 2A (Protein Data Bank ID: 2A) Ia
mot protein mang tén Penicillin-binding protein
2a (PBP-2a) duoc tim thay trong vi khuan
Methicillin-resistant  Staphylococcus aureus
(MRSA), mét loai vi khuan khang thudc gay ra
nhiéu van dé vé sirc khoe cong cong. PBP-2a 1a
mot protein rat quan trong trong viéc tong hop
thanh té bao cia MRSA, vi n6 dong vai tro la
mot enzyme ndi dinh cac phan tu peptidoglycan,
thanh phan chinh cia thanh té bao vi khuan
(Cortina & Kasson, 2018). Tim kiém cac liéu
phap nhiam sy khang thudc khang sinh nay va
nang cao hiéu qua cia thudc khang beta-lactam
d6i v6i PBP-2a trong MRSA dugc quan tim
rong rai. Cac nghién ctu gan ddy vé Ciu tric
clia PBP-2a va céc chét (ic ché beta-lactam tiém
ning di goi y rang trang thai dung cua enzyme
nay khong cho phép tiép can diém hoat dong
ciia n6, nhung nd tré nén co thé tiép can khi
enzyme tuong tac voi cac tién chat tudng té bao
hoic thudc khang beta-lactam phu hop do twong
tac dich chuyén & cac ving khac cua PBP-2a.
Sy xam nhap ban dau cia MRSA vao hé thong
mién dich cua co thé thuong xay ra thong qua

da va mang nhay, véi cac peptide khang khuan
déng vai tro quan trong trong hé théng mién
dich biam sinh cua co thé (Cortina & Kasson,
2018). Tuy nhién, cac bién ching MRSA di
phat trién khang thudc khang sinh truyén thng,
tré thanh siéu vi khuan khang nhiéu loai thudc,
diéu nay yéu ciu kham pha cac phuong an diéu
trj thay thé.

Viéc str dung cac phuong phap hd tro may
tinh dd trd nén ndi bat trong viéc tim kiém cac
tac nhan diéu tri méi, don gian hoa qua trinh
phat trién thudc bang cach tao diéu kién thuan
loi cho viéc sang loc cac phan tir c6 tinh chét
dugc 1y phu hop va dic tinh gidng thude, va du
doan twong tac giira protein va dugc chat thong
qua md phong (Liu et al., 2023). Cac san pham
tu nhién tir cdy co c6 thé phuc vu lam tng vién
tiém ndng trong viéc chong lai vi khuan khi
duogc phan tich béng cac cong cu sang loc hd tro
may tinh tién tién. Nghién ctru gan day da lam
nol bat tiém ning cua cac flavonoid co nguon
géc tir cay co khac nhau nhu cac tac nhan chdng
MRSA bing cach tac dong vao cic phan tor
PBP-2a (Fadhlina et al., 2023).

Mot trong nhirng loai cay dang quan tam la
Oroxylum indicum L. con goi la cay nac nac hay
maoc ho diép 1a mot loai thao dugc quy gia duoc
tim thay ¢ nhiéu khu vyc Tay Nguyén cua Viét
Nam. Vi tac dung dugc 1y nhu khang vi khuan,
chéng viém, chdng di tmg va giam su tham qua
cia mach mau, OIL da duoc su dung trong
phuong phap truyén théng dé diéu tri nhiéu
bénh tat khac nhau. Cac phan cua ciy nay, chu
yéu 13 vo cdy va hat, duoc str dung ¢ nhiéu hinh
thizc khac nhau, bao gdm chiét néng hay dun
s0i, tan bot hoac chiét xuat bang dung méi. OIL
c6 y nghia trong y hoc truyén thong, sinh thai
hoc va bao tén moi truong. Loai cdy nay chia
nhiéu hop chit quy gia, dac biét 1a dan xuét
flavonoid. Flavonoid tao thanh mot nhém hop
chat da dang véi nhiéu hoat tinh sinh hoc khéc
nhau, dac biét trong linh vuc y hoc va duogc
pham (Fadhlina et al., 2023). Ching c6 thé
trung hoa cac chét oxi hoa nhu O2-, radical OH-
va radical ROO. (Dinda et al., 2015; Tajammal
et al., 2022). Ciu tric hoa hoc cua flavonoid thé
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hién mot méi quan hé dinh luong véi hoat tinh
chong oxi hoa cua chang.

Hon nfira, flavonoid va polyphenol da cé
kha ning bao vé cay co khoi mdi de doa cua Vi
khuan, va mot s flavonoid d3 thé hién kha nang
rc ché cac loai virus nhu HIV. Flavonoid ciing
¢6 kha ning tc ché cac enzyme quan trong tham
gia vao qua trinh oxi hda va cac con duong trao
ddi chat, bao gém NADH-oxidase va xanthine
oxidase. Chiing dd dugc ching minh uc ché cac
enzyme cyclo-oxygenase va 5-lipoxygenase
trong con duong acid arachidonic, giup giam
viém nhiém va cac triéu chung lién quan trong
co thé. Ngoai ra, mot sb flavonoid c6 kha nang
Gic ché sy phat trién cia té bao sgi mo, qua trinh
qguan trong trong qua trinh hinh thanh seo va
tuong tac voi hé thdng mién dich trong qua trinh
viém nhiém. Flavonoid tham chi da thé hién kha
nang ¢ ché ung thu va tinh chét gay tu vong
cho té bao, anh huong dén sy phat trién cua té
bao ung thu. Mot sé flavonoid di thé hién kha
ning tic dong vao tubulin va két dinh
microtubule, ¢ ché sy phat trién cua té bao ung
thu.

Cac flavonoid dai dién cho mot nhom hop
chat da dang va c6 hoat tinh sinh hoc ¢6 tiém
nang 16n trong linh vuc y hoc va dugc pham
(Dinda et al., 2015; Tajammal et al., 2022). Kha
nang cua ching trong khang oxi hoa, khang vi
khuan va viém nhiém, cing nhu tiém nang cua
chung 1am tac nhan chdng ung thu, khién ching
tré thanh cac Gmg vién quy bau dé kham pha
thém trong thoi dai sau thoi ky khang khang
sinh (Jin et al., 2023). Cac phuong phap sang
loc hd trg méy tinh cung cap mot 16i di htra hen
dé xac dinh cac hop chit co tinh chét giéng
thuéc.

Nghién ctru ndy nham muc tiéu sang loc
flavonoid tiém ning tir Oroxylum indicum,
khang PBP-2a, mdt muc ti€u quan trong trong
MRSA. Nghién cttu stir dung cac cong cu tinh
toan bao gom mo phong docking va phan tich
tinh chat duoc 1y. Mic du viée xéac thuc trude
lam sang va 1am sang can thiét trudc khi ap
dung vao lam sang, viéc st dung phuong phap
sang loc in silico htra hen trong viéc xac dinh

cac ung vién giap ddi phé véi cude khiang
hoang toan cau do cac tic nhan gay bénh khang
khang sinh (Cortina & Kasson, 2018; Ursu,
2011).

2. PHUONG PHAP NGHIEN CUU
2.1. Pic tinh giéng thuéc

Dic tinh giéng thudc cua cac hop chat da
duogc xem xét trong nghién ctru nay bang cach
st dung phuong phap ADME silico (Tran et al.,
2023; Tran et al., 2022). Chung ta da tap trung
vao cac thong s6 nhu trong lwong phan tir, tinh
ua m0, SO luong nguyén tir cho va chap nhan
lién két hydro, s6 luong lién két cing va s lién
két xoay (nRB) dé danh gia tinh chat sinh hoc
cia cac dugc chat. Phuong phap nay da duoc
phat trién va st dung rong rii trong viéc sang
loc cac hop chat c6 tiém ning. Cac bo loc tinh
toan nhu bd loc Ghose, Egan, Veber va Mudgee
dé danh gia tinh giéng thudc cua cac phan ti.
Ngoai ra, chung ta da xem xét kha nang tuong
tac cua cac hop chat voi isoenzym CYP, mot
yéu tb quan trong quyét dinh tac dong cua
thudc. Ching ta da danh gid su hap thu qua
duong tiéu hoa cia con nguoi (HIA) va sy xdm
nhap hang rio mau nio (BBBP), c hai déu lién
quan dén dong hoc ciia enzyme P-gp va CYP.
Cac dac tinh gidng thudc cua cac hop chat, nhu
kha nang twong tac véi cac muc tiéu thudc quan
trong, da duoc du doan bang cach sir dung cac
cong cu md phong trén hé thdng QSARIS
(Butler & Riley, 2021; QSARIS1.0, 2001),
phuong phap Gasteiger-Hiickel dua trén dién
tich toan phan va cac tham sb cau trac 2D, 23
két hop voi co sé dit liéu duoc chat nhom luyén,
nhom Kiém tra trong co s dit liéu. Cac thong sb
phan tr nhu logP, nHBDs, HBAs, khdi luong
phan ti, TPSA, nRB va vi pham quy tic
Lipinski da dugc do luong va xem xét trong
nghién ctu nay.

2.2. M6 phéng docking
2.2.1 Chuan bi phéi tir

Céc cau triic dwa trén chudi hop chit
Flavonoid da dugc trich xuat dudi dinh dang
SDF. Tong cong c6 10 hop chat dugc thu thap
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thong qua qua trinh thir nghiém, cac hop chét
dugc phan 1ap va xac dinh ciu trac (Joshi et al.,
2011; Karnati et al., 2013; Moirangthem et al.,
2013; Nik Salleh et al., 2020; Trang et al.,
2018), Bang 1. Bé du doan tinh chat phan ti,
mot cong cu chuyén d6i dinh dang phén tir da
duoc sir dung dé chuyén doi cau tric 2D va 3D
sang dinh dang tép SDF, sua dung
ChemBioOffice 2018. Nang lugng phan tu da
dugc t6i wu hoa bang cach st dung phuong
phap MMFF94 (Sahihi & Ghayeb, 2014;
Tajammal et al., 2022). Téi thiéu hoa ning
lwong cua cac phan tir bang phan mém SYBYL-
X 1.1, véi muyc dich chinh stra cac gia tri khong
phu hop (46 dai lién két, goc lién két, goc xoan,
tuong tac khong lién két bat thuong do nguyén
tr & cic phan khac nhau ciia phan tir chiém
cung mot khoang tréng khong gian) va ding
phuong phap ConjGrad, lya chon diém ding khi
nang luong thay ddi nhé hon 0,001 kcal.mol?,
dién tich ting phan Gasteiger — Huckel, lap lai
t6i da 10000 budc.

2.2.2. Chuan bj protein

PDB 2A (ID Co s¢ dir li¢u Protein: 2A) la
mot protein dugc biét dén véi tén Penicillin-
binding protein 2a (PBP-2a) dugc tim thiy trong
Methicillin-resistant ~ Staphylococcus aureus
(MRSA), mot vi khuan khéng thudc khang sinh
gdy ra nhitng thach thac 16n cho stc khoe cong
cong. Céu truc tinh thé cua Penicillin-binding
protein 2A (PBP-2a) (ma PDB: 1VQQ; Vi cac
tham s nhu do phan giai 1.80 A, R-value Free:
0.274, R-value work: 0.237, va R-value
Observed: 0.237) da duoc tai vé tir co so dir liéu
protein. Xac dinh cdu trac cua protein va khu
vuc hoat dong.

2.2.3. Quy trinh docking

Sau khi chuan bj ligand va protein, tién
hanh danh gia d6 chinh x4c ctia mo hinh bang
cach so sanh né véi ciu tric thyc té cua phic
hop ligand-protein. Tim kiém cau hinh t6i wu
cho ligand trong protein muc tiéu va tinh toan
nang lugng dong ghep gitra ligand va protein, st
dung cac phan mém FlexX, LeadlT 2.1.8,
Sybyl-X 2.0, MOE 2008.10 (Cortina & Kasson,

2018; Hess et al., 2008). Protein duoc truy xut
tir PDB dé dugc ion hoa & pH 7.4, thiét 1ap nhu
cac ciu triic cimg va chuan bi cho cac ligand
cho lip ghép; cic nguyén tir hydro khong phan
cuc da duoc hop nhat. Kich thude trung tam cua
ludi 1a 100 diém ludi trong cac toa dd X, Y va Z
véi khoang cach 0.2 A cho enzym duogc nghién
ctu (Morris, 1998).

Qua trinh docking phén tir bao gom 2 bude
co ban: tim kiém cau dang cua phol tu trong vi
tri gén két véi thu thé, sau do xep hang cac ciu
dang thong qua chtc nang cham diém. Cac
thuat toan tim kiém ciu dang dugc sir dung géom
matching algorithms, incremental construction
algorithms,  MCSS —  multiple  copy
simultaneous search, LUDI, Monte Carlo va
Genetic algorithms (Dias & de Azevedo, 2008).
S6 céu dang chon lya 5 trong 50000, s6 budc
lap 10000 (Gasteiger-Huckel), s lan phan manh
200. M6 hinh docking dugc phan tich cac tham
s lien két hydro, lién két ion, tuong tac m-m,
tuong tac cation-w, Van der Waals, khoang cach
va nang luong tuong tac (Fadhlina et al., 2023).

3. KET QUA VA THAO LUAN
3.1. ic tinh gidng thuéc

Céc thong s6 vé do tan, do phan cuc, tuong
tac ky nudc, wa nudc va cac thong sb cua Quy
tac Nam cua Lipinski cho cac ligand da duogc
tinh toan bang cach sir dung phuong phép tinh
toan hoa lwong tir trong cac hé théng QSARIS
(QSARIS1.0, 2001) va ADME (Butler & Riley,
2021; Thuy et al., 2016). Tong cong ¢6 5 hop
chat di dugc xem xét, bao gom Baicalein,
Oroxylin, Chrysin, 6-methoxy luteolin, 6-
hydroxy luteolin va hop chat ddi chang
Methicillin. Baicalein, Oroxylin, Chrysin, 6-
methoxy luteolin va 6-hydroxy luteolin déu tuan
thu cac tiéu chuan lya chon duoc chit, bao gom
Quy tic Nam cta Lipinski. Tuy nhién, mét s6
hop chit vi pham dic tinh gidng thudc va quy

tic chon loc thudc nhu 8.8-bis baicalein,
baicalein-7-O-caffeate va baicalein-7-O-
glucoside. Baicalein, Oroxylin, Chrysin, 6-
methoxy luteolin, 6-hydroxy luteolin va

Methicillin déu dap tng cac diéu kién vé
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ADMR, Druglikeness va Lipinski nhu sau:
Trong lwong phan td (MW): MW < 500. Sé
lvong nhém NH hoac OH (NHorOH): NHorOH
< 5. Chi s6 Ghose: MW < 480, MR > 130. Chi
s Veber: TPSA < 140. Chi s6 Egan: TPSA <
131.6. Chi s Muegge: XLOGP3 < 5, s6 lién két
hydro cho va nhén nho hon 5 (Lagorce et al.,
2008). Piéu nay cho thay rang chung ¢ tiém
nang tro thanh cac hop chét dugc pham c6 tinh
tuong thich t6t va c6 kha ning tiép can cac muc
tiéu sinh hoc.

3.2. M6 hinh docking

Chon nam hop chét tir OIL va mot hop chét
dbi chimg dé sang loc tinh chit va cac thong sb
gidng thudc cua chung (Baicalein, Oroxylin,
Chrysin,  6-methoxy luteolin,  6-hydroxy
luteolin, Methicillin). Cau trac phan tir 2D va
3D cua chung da dugc xay dung t6i vu hoa cau
trac. Cu tric protein 1VQQ da duoc xac dinh
cho vi tri hoat dong. Sau do, sy tuong tac gitra
cac ligand va céc axit amin tai vi tri hoat dong
da dugc danh gid thong qua viéc phan tich cac
lién két hydrogen, lién két x, luc Van der Waals
va khoang cach giira cac lién két. Két qua cua
cac mo phong docklng dé danh gié kha nang c
ché caa sau hop chét trong cay dau (Baicalein,
Oroxylin, Chrysin, 6-methoxy luteolin, 6-
hydroxy luteolin) cho thay rang ning lugng
(DS) nho hon -4 kcal/mol, va khoang cach gitia
ligand va protein (RMSD) déu nho hon 2 A,
Bang 1, Hinh 3. Dya trén thir tu vu tién dugc
xac dinh bang nang luong dong ghép, Chrysin,
Oroxylin va Baicalein 1a ba hop chat co hiéu
qua Ién hon so véi hop chat ddi ching
Methicillin, xem trong Bang 1. Do do, viéc uu
tién nghién ctu va kham pha vé Chrysin,
Oroxylin va Baicalein 1a diéu quan trong, va dir
liéu nay co6 thé cung cip cai nhin quy bau cho
cac nghién curu tuong lai.

Cac dir liéu vé thuc nghiém ciing dang dé
xem xét vé& hoat tinh cua dugc chat, tuy nhién
ciing can cht y mdi dugc chat tac dong trén cac
dong nam, vi khuén, virut déu cé thé c6 nhiing
tac dong khac nhau. Cac hop chéat da duoc phan
lap tir cay S. baicalensis baicalein (7,5 puM),

chrysin (7,7 uM) va oroxylin A (12,8 uM) da
cho thiy hoat tinh chéng HIN1 manh m&, manh
hon dang ké so véi thudc duong tinh Osv-P
(oseltamivir phosphate IC50 45.6 uM) HIV, (JI
et al., 2015). Két qua tac dong cua 3 hoat chat
nay véi OIL ciing kha twrong dong.

Chrysin, mot hop chét ty nhién, c6 thé tao
thanh phtrc vai protein 1VQQ Vvéi nang lugng
on dinh 1a DS = -7.612 kcal/mol va RMSD la
1.089 A. Trong qué trinh hinh thanh phuc,
Chrysin tuwong tac voi hydro véi Lys-285 cua
protein 1VQQ, trong do6 nguyén tir oXy thir nam
cua Chrysin tao lién két véi nguyén tar N cua
Lys-285 vé&i khoang cach 1a 3.27 A va ning
lugng tuong tng 1a -6.1 kcal/mol. Chrysin cling
c6 su twong tac viing chic véi cac axit amin cu
thé bén trong protein 1VQQ, bao gdm Leu 391,
Ser 250, GIn 396, Gly 254, His 251, Tyr 396,
Asn 393, Pro 4p7, Tyr 496, Gly 282, Leu 286,
Lys 285, va Lys 281, xem trong Hinh 1. Su
tham gia ctia nhimg axit amin nay rat quan trong
trong vi tri hoat dong cua protein 1VQQ. Két
hop gitta m6 phong dong ghép va tinh toan tinh
giong thudc s& nang cao do chinh xac cua két
qua va mang lai du béo tot hon vé tuong tac
gitra protein va cac phan tir ligand, ciling nhu cac
dic diém dugc 1y cta cac phan tir nay. Két qua
phan tich ADME (Hap thy, Phan phdi, Chuyén
hoa, bai tiét) cho Chrysin nhu sau: Chrysin dugc
du doan c6 kha ning hap thy véi gia tri cuong
d6 hap thy 1a 1.10 mg/cm? va kha nang héap thy
qua dudng udng tot voi xac suit 13 93.45%.
Chrysin duoc du doan co kha nang phan phdi
t6t v6i gia tri logP (hé s6 phan cuc/khong phan
cuc) 1a 3.07, cho thiy kha ning tan tét trong
dau. Chrysin c6 thé duoc chuyén héa bdi cac
enzym CYP450 trong gan. Chrysin co thé dugc
tiét ra qua duong tiéu va duong phan, véi gia tri
du doan cho kha ning tiét ra 1a 6.31 va 71.98,
tuong ung cho tiét ra qua duong tiéu va duong
phan.

Tom lai, Chrysin c6 tiém ning vé kha ning
hp thu qua duong udng, phan phdi trong dau,
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chuyén hoa boi enzym gan, va c6 thé tiét ra qua
duong tiéu va duong phan. Chrysin, mot hop
chat flavonoid ty nhién c6 trong cdy co nhu mat
ong, Passiflora va Camellia sinensis, thé hién
tiém niang dang ké trong cac Gng dung y té va
dugc pham (Mani & Natesan, 2018). Phan tich
tinh gidng thudc cua nod, dua trén cac tham sb
nhu trong lugng phan tir, tinh tan, va tuan thu
cac quy tic da duoc thiét 1ap nhu Quy tic Nam
cua Lipinski, Bo loc Ghose va Bo loc Muegge,
cho thiy rang Chrysin c6 cac dic diém thuan loi
cho viéc phat trién duoc phém. Mac du tan
trong nudc kém, cau trac phan tir don gian cua

Chrysin cho phép chuyén hoa héa hoc, tir d6 tao
diéu kién dé cai thién cac tinh chét sinh hoc
mong mudn. Hon nita, kha ning twong tac cta
Chrysin vé6i cac mang ludi té bao va hé thong
sinh hoc khac trong co thé da thic day su quan
tam nghién ciu dbi véi tiém ning chong viém,
chéng oxy hoa va wc ché enzym cia néd trong
viéc giai quyét cac tinh trang nhu viém nhiém
va ung thu (Khoo et al., 2010; Shahbaz et al.,
2023). C6 thé can thém nghién ciru dé kham pha
toan bd tiém ning vé tinh gidng thudc va tinh
kha thi trong diéu tri caa Chrysin.

Bang 1. M6 hinh docking cia 5 flavonoids va methicillin

methicillin

Copound DS RMSD Compounds DS RM
Baicalei -6,315 1,003 6-metoxyluteolin -5,498 1,75
Oroxylin -7,003 2,016 6-hydroxyluteolin -5,897 1,86
Chrysin -7,612 1,089 Methicillin -6,534 1,40
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Hinh 3. Vi tri cua ligand trong khoang va mé thirc lién két cua ligand voi acid amin caa protein
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4. KET LUAN

Trong nghién ctru ndy, cac hop chat duoc
phan 1ap tr cay OIL da dugc nghién ctu kha
nang Gc ché PBP-2a trong MRSA. Cic md
phong dong ghép phan tir di danh gia su gan két
gitta cac hop chit nay va protein PBP-2a. Hon
nita, phan tich tinh giéng thudc di dwoc tién
hanh dé danh gia tinh thich hop cua chang cho
cac Gng dung dugc pham. Nhiing két qua nay
cho thdy tiém ning ctia Chrysin, Oroxylin va
Baicalein nhu cac duoc chat dwoc pham, xem
xét kha nang hip thu, do tan, bai tiét. Két qua
nghién ctru da lam nodi bat Chrysin 1a hop chét
¢6 hoat tinh ¢rc ché tiém nang nhit. Chrysin,
mot hop chat ty nhién, da thé hién kha ning tao
thanh mot phic on dinh véi protein PBP-2a,
nhu dugc ching minh bang niang lugng gan két
la DS = -7.612 kcal/mol va gia tri RMSD téi
thiéu 14 1.089 A. Sy két hop giita mo phong lap
ghép va phan tich tinh giéng thubc da cai thién
dang ké do chinh xac cua két qua, cung cap du
doan chinh xac hon vé twong tac giita protein va
cac phan tir flavonoid. Nghién ciru nay mo ra
cac co hoi thi vi dé tiép tuc kham pha mot sb
flavonoid trong OIL nhu mot tac nhan diéu tri
tiém nang trong viéc giai quyét cac tinh trang
lién quan dén hoat dong cia PBP-2a.
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ABSTRACT

Methicillin-resistant Staphylococcus aureus (MRSA) is a
formidable global bacterial pathogen responsible for various
infectious diseases, posing a significant healthcare challenge
worldwide. In response to this urgent health threat, researchers
have turned to natural compounds, particularly flavonoids found
in some plants, a medicinal plant native to Vietnam. Within
Oroxylum indicum, Baicalein, Oroxylin, Chrysin, 6-methoxy
luteolin, and 6-hydroxy luteolin have emerged as potential drug
candidates due to their favorable compatibility with biological
targets and accessibility. Chrysin has been singled out for its
exceptional inhibitory activity against MRSA. In the simulation
results, Chrysin, Oroxylin, and Baicalein are three compounds
that exhibit greater potency than the reference compound
Methicillin. Chrysin, a natural compound, has demonstrated a
remarkable ability to form a stable complex with the protein
PBP-2a, a key player in MRSA's antibiotic resistance
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mechanism. This interaction occurs when Chrysin binds to cell
wall precursors or suitable beta-lactam antibiotics, revealing a
previously inaccessible active site on PBP-2a. The use of
molecular docking and simulations in this study has enabled the
screening of various flavonoids against PBP-2a in MRSA.
While these findings are promising, further validation through
preclinical and clinical studies is required before potential
treatments can be developed. Exploring flavonoids from
Oroxylum indicum L. to combat MRSA infections presents a
novel and hopeful avenue for addressing antibiotic-resistant
pathogens.




