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TOM TAT

Nghién cieu diege thwee hién nham danh gia tiém nang khdang viém
ciia cdc hop chit flavone bang cdc cong cu sang loc in silico dwa
trén co s6 dir lieu COCONUT. Khodng 700.000 hop chdt flavone
duge trich xudt va danh gid theo cdc tiéu chi Lipinski, NP-likeness,
Fraction Csp* va QED cho thdy 85 hop chdt dw dodn phit hop cho
dwong uong. SwissTargetPrediction thé hién sy tic dong da muc
tiéu cia cac hop chat, chii yéu ¢ cdac nhém kinase, hydrolase,
protease, GPCR va transporter. Qua dé, cac hop chdt nay cho thdy
kha nang diéu hoa nhiéu tang tin hiéu cia cdc con dwong viém.
Mat khdc, cac protein BChE, AChE va CDKS5 dwoc lywa chon mé
phéng docking bang SwissDock, duw dodn hop chdt CNP0329736.1
thé hién tinh chon loc twong tac cao déi véi BChE thay vi AChE.
Trong khi @6, hop chdt CNP0152057.1 lién két manh vao ving ATP
ciia CDKS5. Tom lai, cdc két qua cung cdp co sé danh gid cdc
flavone tiém ndng cho si phat trién thuoc khang viém da muc tiéu.

Tir khoa: Docking, flavone, in silico, sang loc, viém

ABSTRACT

This study investigates the anti-inflammatory potential of flavones
using in silico screening based on the COCONUT database.
Approximately 700,000 flavone compounds were evaluated
according to Lipinski, NP-likeness, Fraction Csp’, and QED
criteria, revealing 85 compounds predicted to be suitable for oral
administration. SwissTargetPrediction revealed multi-targeted
effects, primarily kinases, hydrolases, proteases, GPCRs, and
transporters. These compounds exert their activity by regulating
multiple  inflammatory  signalling  pathways.  Conversely,
SwissDock analysis of high-probability targets estimated that
compound CNP0329736.1 selectively interacts with BChE rather
than AChE. Meanwhile, compound CNP0152057.1 binds strongly
to the ATP-binding pocket of CDKJ5 within the anti-inflammatory
cholinergic pathway. Overall, these results support the assessment
of flavones as potential multi-targeted anti-inflammatory drugs.

Keywords: Docking, flavone, in silico, inflammatory, screening
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1. GIOI THIEU

Viém la hoat ddng sinh hoc quan trong cta hé
mién dich, gift vai trd trung tm trong viéc bao vé co
thé trudc sy xAm nhap ciia cac tac nhan gay bénh.
Tuy nhién, sy mét kiém soat ctia cic qué trinh nay
kéo dai c6 thé chuyén tir chirc ning bao vé sang bénh
ly. Vi vdy, viém thiic ddy nhidu bénh man tinh
nghiém trong, bao gdm cac rdi loan lién quan dén
thoai hoa than kinh, dai thdo duong type 2, xo vira
dong mach, viém khoép va ung thu (Kaur & Singh,
2022). Cac thubc khang viém khong steroid
(NSAIDs) va glucocorticoid, du hi¢u qua cao nhung
thuong gy nhiéu tac dung phu (viém loét da day,
suy giam mién dich, ting nguy co tim mach,...)
(Feuerstein et al., 2025; Sohail et al., 2023). biéu
nay la nguyén nhan chinh cho thiy nhu cau cap thiét
trong viéc tim kiém cac tmg vién diéu tri viém méi
¢6 kha ning thay thé nhung an toan va co ché tac
dung da muc ti€u hon, dién hinh 1a nhém céc hop
chét thién nhién (Feuerstein et al., 2025; Sohail et
al., 2023).

Phéan nhom flavone 14 mot trong s6 nhom hop
chit tw nhién, ndi bat nho kha ning dé bién dbi va
gin nhom thé da dang (hydroxyl, methoxy,
glycoside,...) (Roy et al., 2022). Sy da dang trong
cau truc glup flavone tuong tac tot voi cac protein
sinh hoc, thé hién cac hoat tinh sinh hoc khac nhau
nhu khang oxy hoa, khang viém, khang ung thu,
khang khuan va bao vé than kinh (Do Socorro
Chagas et al., 2022). Pang chi ¥, cac hop chét
flavone phan b6 nhiéu trong nhiéu loai thao dugc va
thuc pham quen thudc nhu Cuc La M (German
chamomile), Hoang cam (Scutellaria baicalensis),
Bac ha (Mentha arvensis), Mui tay (Petroselinum
crispum), Can tay (Apium graveolens), Cam (Citrus
x sinensis), Quyt (Citrus reticulata),... cho thdy wu
thé vuot troi vé tiém nang tmg dung va dd an toan
cho cac thir nghiém 1am sang (Barreca et al., 2020;
Dai et al., 2022; Daoud et al., 2025; Haidari et al.,
2011; Tiwari et al., 2025; Wu et al., 2025). Nhiéu
nghién ciru dd cho thiy cac hop chit apigenin,
luteolin, chrysin, baicalein (Hinh 1) c6 kha nang e
ché manh cac yéu t6 viém ‘quan trong nhu NF-«B,
MAPK, COX-2, iNOS, dong thoi lam giam giai
phong cytokine tién viém (TNF-a, IL-6, IL-15), uc
ché sy hinh thanh ROS va giam ton thuong mé do
stress oxy hoa (Ginwala et al., 2019; Jomova et al.,
2025). Mot s hop chat nhom flavone khac c6 kha
nang tac dong Ién cac phan tu tin hi¢u nhu
JAK/STAT va NLRP3, dong thoi didu hoa biéu hién
gen viém théng qua tuong tac véi microRNA
(Khanna et al., 2025). Co ché tac ‘dung da muc tiéu
cho phép flavone khéng chi tre ché viém cip ma con
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lam cham qua trinh viém man tinh, dién hinh nhu
thoai hoa than kinh, xo vira dong mach, viém khop
dang thép vaung thu (Ysrafil et al., 2023). Mt khac,
mac du $6 luong flavone ty nhién dugc udce tinh voi
hang nghin céu trac khac nhau, nhung han ché vé
mat nghién ctiru ddi véi cac dic tinh duoc ly, dugc
dong hoc va doc tinh. Diém han ché nay chi dimg
lai & mac dinh danh hoa hoc hoac ¢6 mé ta so luge
vé hoat tinh sinh hoc don 1€. Vi vay, viéc khai thac
tiém nang cua nhom flavone trong phat trién thude
Ia mot nhu clu cép thiét qua viéc sang loc c6 hé
thdng, trién khai & quy mé 16n va c6 dinh hudng rd
rang. Nghién ctru ndy duoc thuc hién nhdm xéc dinh
cac hop chit nbi bat véi kha nang tuong tac voi cac
protein dich viém da biét va phu hop céac tiéu chi
phat trién thudc hién nay.

Baicalein

Chrysin
Hinh 1. Mt s6 hop chit flavone phd bién

Thue té, viée sang loc hop chét ty nhién theo
phwong phap truyén thong (tach chiét — thir nghiém
in vitrolin vivo) thuong tén kém thoi gian, nhan Iyc
va chi phi (Hou et al., 2020). Trong khi d6, cac cong
cu sang loc in silico hién dai duoc cung cép boi
Swiss Institute of Bioinformatics (SIB), dién hinh la
SwissTargetPrediction va SwissDock, mang lai gidi
phap hiéu qua trong viéc du doan nhanh tiém ning
tuong tac sinh hoc cua phan tir & cip do protein.
SwissTargetPrediction cho phép dénh gia cac
protein dich c6 kha nang tuong tac dya trén sy tuong
ddng céu trac 2D, 3D giita cac hop chat va cac
ligand dd dugc xac nhdn qua thyc nghiém. Tu do,
cac duong truyén tin hiéu viém ma flavone co thé
tac dong duoc sang loc mdt cach truc quan nhét.
Song song d6, SwissDock cho phép danh gia truc
tiép cac gan két va ai lyc giira ligand va protein muc
tiéu thong qua t6i wu hoa ning luong tu do Gibbs
(AG), gitip 1am sang to co ché tuong tac & cip do
phan tir va kha ning 6n dinh ciia phtrc hop ligand—
protein. Su két hop gitra hai cong cu nay giup rut
ngin dang ké thoi gian sang loc, nang cao do chinh
xac trong lya chon muc tiéu va danh gia tiém nang
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khang viém ciia cac hop chit flavone tw nhién
(Bugnon et al., 2024; Daina et al., 2017).

Co s6 dir lidu md ngudon md COCONUT
(COlleCtion of Open Natural Products) c6 khoang
700.000 hop chat ty nhién khong tring lip tir nhidu
ngudn nhu thuc vat, vi sinh vat va sinh vat bién,
cung cép nen tang phong phu cho vi¢c khao sat cac
céu trac tiém ning. Trong d6, hang nghin cau tric
flavone da dugc dinh danh ro rang (Sorokina et al.,
2021). Chinh vi khdi luong dit li€u 16n nén viée xéc
dinh va lua chon cac flavone ndi bat tr COCONUT
1a mot thach thice 16n néu khong sir dung cac cong
cu hd tro khac. Do d6, SwissTargetPrediction va
SwissDock dugc ap dung dé sang loc va dy doan
hiéu qua khang viém cac hop chét flavone dya trén
co so dit litu COCONUT. Cac két qua nay khong
chi rut ngén qua trinh phat trién thuéc ma con nang
cao hiéu qua khai thac ngudn duoc lidu theo hudng
hién dai dwa trén sy tich hop nén tang khoa hoc dir
liéu vai tri thirc hda sinh, tin sinh hoc.

2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap dir liéu va cac tiéu chi sang loc

Cac hop chdt ty nhién dugc thu thap
tur co SO di liéu COCONUT
(https://coconut.naturalproducts.net/). Ciu triic cac
phan tir duoc xuét dudi dang SMILES kém ma dinh
danh (ID) va luu ¢ dinh dang .csv dé phuc vu céac
bude xir Iy tiép theo. Sau d6, dir liéu dugec mo bang
Microsoft Excel (Microsoft Corporation, USA) va
tién hanh loc so bo, loai bo cac hop chat khong
phu hop.

B6 tiéu chi drug-likeness va dac trung hoa hoc
duoc ap dung dé lya chon céc hop chét co tiém nang
phat trién thanh thudc khang viém dudng udng
(Bang 1). Cu thé, quy tic Lipinski (Rule of Five) cho
phép loai b6 cdc phén tir c6 dac tinh ly hoa khong
phu hop cho hap thu qua duong ti€u hoa, bao gdbm
gi6i han vé khdi lwong phén tir (< 500 Da), s6 nhom
cho /nhén hydro (HBD < 10, HBA < 5) va tinh va
lipid (LogP < 5) (Lipinski, 2016). Sau do, chi sb
Natural Product-likeness (NP-likeness) dugc st
dung dé danh gia mirc do twong ddng cu tric cua
phan tir véi cac hop chét ty nhién dién hinh, chi
nhitng hop chit c6 NP-likeness > 0 (cho thiy ban
chét ty nhién va do phtrc tap cAu trac cao) mdi dugce
giit lai (Ertl et al., 2008). Chi s6 Fraction Csp® dugc
ap dung nhim danh gid mirc d bao hoa va hinh hoc
khong gian ctia phan tir. Ngudng Fraction Csp® > 0,3
cho théy su pht hop cta cac hop chit co ciu trac ba
chidu da dang va kha niang twong tac sinh hoc tbt.
Cudi cung, chi s6 QED (Quantitative Estimate of
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Drug-likeness) dugc sir dung dé tich hop cac tham
) 1y hoa hoc quan trong thanh mét gia tri dinh lugng
duy nhat (QED > 0,5 dugc xem la c¢6 mirc do “gidng
thudc”), phu hop cho giai doan tién sang loc
(Kingwell, 2009).

Bang 1. Cac tiéu chi sang loc

Tiéu chi sang loc Mirc do danh gia

Lipinski (Rule of Five) Théa man
NP-likeness >0
Fraction Csp3 >0,3
QED >(,5

Viéc két hop ddng thoi cac tidu chi trén cho phép
thu hep tap dir liéu flavone mot cach c6 hé théng,
bao dam cac hop chéat duge chon vira phu hop vé
mit cdu trac ty nhién, vira dép ing cac yéu cau dugc
ly, duoc dong hoc quan trong. Cac hop chét dat tiéu
chuin duoc tap hop thanh tép dit liéu cudi cing,
ding 1am ngudn dau vao cho cac budc phan tich tiép
theo gdbm SwissTargetPrediction va SwissDock.

2.2. Dy doan dich tic dong sinh hoc bing

SwissTargetPrediction

SMILES cua nhitng hop chét flavone dd qua
sang loc  dugc nhdp vao cong cu
SwissTargetPrediction (https:/www.swisstargetpr-
ediction.ch) du doan cac dich tdc dong sinh hoc
(protein dich) c6 kha nang tuong tac theo nguyén ly
“cac phan tir tuong tu thudng cé hoat tinh tuong tu”
(Gfeller et al., 2014).

Qua trinh du doan dugc thuc hién theo cac budce
sau:

— Nhép céu trac phan tir dudi dang canonical
SMILES.

— Trong nghién ctru nay, Homo sapiens (trén
ngudi) duge lya chon lam tuy chon mac dinh cho

phén tich.

Du doan va xép hang muc tiéu: cong cu tra
v¢ danh sach protein dich kém theo xac suat tuong
tac (probability score) va muc do twong dong hoa
hoc.

Bo dir liéu duoc téng hop, phan loai theo
nhom chirc niang protein va phan tich théng ké dé
xéc dinh sb luong target hop 1¢, tAn suét xudt hién
va mirc do phan bé theo timg ho protein. Pdng thoi,
hé sé twong ddng Jaccard danh gia sy chdng lap
trong phd protein dich va xac dinh cac
flavone c6 dac tinh da muc ti€u tuong ty hodc khéc
big¢t. Cac dich tic dong duoc duy doan tur
SwissTargetPrediction cung cip co s§ quan trong
cho budc md phong docking bang SwissDock, gitip
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danh gia sau hon kha niing trong tac phén tir va tiém
nang khang viém cta cac hop chat flavone.

2.3. Mb phéng bing SwissDock

SwissDock (https://www.swissdock.ch) dugc ap
dung dé mo phong va du doan vi tri gan két va ai luc
tuong tac gilta cac phan tir flavone va protein dich
(Bugnon et al., 2024; Eberhardt et al., 2021).

Céu tric protein dich dugc iy tir Protein Data
Bank (PDB) (https://www.rcsb.org/) va dugc xt 1y
voi Discovery Studio (BIOVIA, Dassault Systemes)
theo cac budc chuan hoa: loai bé phén tir nude va
ligand noi sinh, b6 sung nguyén tir hydro, tdi wu hoa
trang thai proton hoa.

Protein va ligand sau khi chuén hoa duoc tai 1én
SwissDock thong qua tity chon Start Docking. Nén
tang cho phép lua chon gitra Blind Docking (toan bd
bé mat protein) hodc Focused Docking (gidi han tai
mot vi tri hoat dong xac dinh). Toan bd qua trinh
tinh toan duoc thyc hién trén may chu SwissDock
va két qua duoc giri qua email.

Két qua ddu ra bao gdm cdc cum gin két
(clusters) dwoc sip xép theo gia tri AG (kcal.mol™);
trong do, gia tri Am hon phan anh ai lyc lién két
manh hon. Pong thoi, SwissDock cung cdp mo hinh
ba chiéu cta vi tri gin két, c6 thé phan tich bang
Discovery Studio dé nhan dién cic tuong tac phan
tr quan trong nhu lién két hydro, twong tac m—m,
tuong tac ky nudce.

3. KET QUA VA THAO LUAN
3.1. Két qua sang loc tir co sé dir liéu
COCONUT

Co s¢ dit liéu c6 696.797 hop chét tu nhién,
trong d6 c6 41.443 hop chét thudc nhom flavonoid
va 7.716 hop chit mang khung flavone duoc trich
Xudt tir co s¢ dir liéu COCONUT. Qua trinh sang loc
dugc tién hanh dya theo quy tic Lipinski dé loai bo
nhitng phan t c6 déc tinh 1y hoa khong phu hgp cho
hép thu duong udng. Mit khac, cac tiéu chi NP-
likeness > 0, Fraction Csp> > 0,3 va QED > 0,5 duoc
ap dung dé wu tién cac san pham ty nhién c6 ciu tric
it phang va mirc d9 “gidng thudc” cao. Qua trinh
trich xuét tap dir heu thu hep con 85 hop chat
flavone dap tmg day du cac yéu cau vé ciu triic tu
nhién, drug-likeness va dac tinh dugc dong hoc du
doan. Pay 1a nhitng hop chét c6 tiém ning cao nhét
va dugc sir dung cho cic phan tich tiép theo bang
SwissTargetPrediction va SwissDock.
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3.2. Pac trung mang lu6i protein dich dw
doan cia cac hop chat
3.2.1. Thong ké chung vé cdc protein dich tir co
so dir lieu
SwissTargetPrediction dugc tong hop va phan
tich cho thay c6 975 protein dich khac nhau, phan

anh phd twong tac rat rong cua cac hop chat nay
(Bang 2).

Bang 2. Két qui cac chi s6 thong ké chung vé cac
protein dich

Chi s6 thong ké Gi4 tri
Téng s6 hop chat dua vao dyu doan 85
Téng s protein dich dy doan 975
S6 hop chét c¢6 protein dich hop 18 80
S protein dich c6 Probability > 0 843
S protein dich hop 16 trung binh
A% 1 56,31
trén moi hop chat
Céc tiéu chi quan trong cua

SwissTargetPrediction (Probability > 0) cho théy 80
trén 85 hop chat (chiém 94,1%) c6 it nhit mot
protein dich véi xac sudt du doan duong. Diéu nay
chimg to phan 16n cac flavone trong tap dir lidu déu
c6 kha nang tuong tac sinh hoc thyc sy theo mo hinh
du doan (Daina et al., 2019). Do do, tong s protein
dich hop 1€ thu dugc 1a 843, phan anh tinh da dang
va phé tac dong sinh hoc rong ctia nhom flavone tu
nhién. Mdi hop chét flavone trung binh c6 56,31
protein dich hop 1&. Két qua thé hién xu huéng tham
gia vao nhiéu mang lui tin hiéu khac nhau, pht hop
véi ban chit da muc tiéu cia cac hop chit von dugc
ghi nhan trong nhiéu nghién ctru duge 1y vé nhom
flavonoid (Okoduwa et al., 2024). Nhimng két qua
thu dugc hoan toan phu hop véi mdt nghién ciru
true d6 1a sir dung SwissTargetPrediction chi ra s&
luong protein dich dy doan thu dugc cho quercetin
va quercetin-3-O-glucoside trong khoang 100
protein (Sabarathinam, 2024).

3.2.2. Phan logi sinh hoc cua protein dich

Hinh 2 va Bang 3 du doan c6 sy phan bd cao trén
nhiéu ho protein chtrc ning. Trong d6, nhém kinase
chiém ty 1€ 16n nhét voi 1.821 lugt. Do d6, cac hop
chat flavone c6 xu huéng tac dong vao cic enzyme
diéu phéi tin hiéu ndi bao dac biét trong cac con
duong Mitogen-activated protein kinase (MAPK),
PI3K—Akt va JAK-STAT lién quan dén viém va
tang sinh t& bao (Middelbeek et al., 2009). Nhém
Family A GPCR chiém 534 luot, phan anh kha ning
diéu hoa nhiéu receptor mang, dic biét lién quan dén
dap tmg viém va dap Gng thin kinh (Sun & Ye,
2012; Zhang et al., 2024).
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40,37% Kinase

11,84% Family A GPCR
11,46% Enzyme
10,84% Protease
25,49% Khac

ER00M

=

Hinh 2. Biéu d phan loai sinh hoc ciia
protein dich

Nhom enzyme (517), protease (489),
oxidoreductase (126) va phosphodiesterase (84)
tham gia vao diéu hoa chat trung gian gy viém,
chuyén hoa lipid va tin hiéu cAMP/cGMP
(Cardenas-Moreno et al., 2023; Loépez-Otin &
Bond, 2008). Su xuat hién cua cac protein thude
nhom “primary active transporter” cho thiy cac
flavone c6 kha nang tadc dong tdi qua trinh van
chuyén thudc, stress oxy hoa va khang thudc, nhing

Bang 3. Phan loai sinh hoc cia protein dich
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co ché thuong lién quan dén viém man tinh va bénh
1y thoai hoa (Luis, 2013). Bén canh d9, sy hién dién
cua cac protein nhu nuclear receptor, transcription
factor, HSP90, Toll-like/IL-1 receptors va cac
MMPs phan 4nh phé twong tac rong 1én cac qua
trinh phién ma, dap ing mién dich bam sinh, 6n dinh
protein va phan giai chit nén ngoai bao (Cabral-
PAChEco et al., 2020; Hoter et al., 2018; Jin et al.,
2025).

Nhin chung, s phan b6 cac hop chét va muc tiéu
dy doan cho thdy cac hop chat flavone nay thé hién
nhiéu hoat tinh, tic dong 1én nhiéu 16p diéu hoa
viém tir thuong ngudn (receptor, kinase) dén ha
ngudn (enzyme gay viém, protease pha hily mo). Sy
da dang vé muc tiéu khong chi cing cb tiém ning
khang viém cua flavone ma con cung cap co s khoa
hoc viing chic dé lya chon cac muc tiéu trong tam
cho budc mé phong docking va phan tich co ché tac
dong & cAp do phan tu.

Loai Sélwgtdw  Tylé o

protein dosn (%) Vai tro sinh hoc

Kinase 1.821 40,37 Truyén tin hiéu ndi bao, diéu hoa viém, ting sinh, apoptosis
Fg‘f,‘(l:yRA 534 11,84 Thu thé mang diéu hoa din truyén than kinh va cytokine
Enzyme 517 11,46 Xuc tac phan Gmg hoa sinh, téng hop chét trung gian viém
Protease 489 10,84 Phan giéi protein va chat nén ngoai bao, viém va tai cau truc mo

Khéc 1.150 25.49 Bao gom oxidoreductase, PDE, transporter, nuclear receptor, ion

channel, HSP, epigenetic enzymes,...

3.2.3. Phan tich mirc do twong dong sinh hoc
gitta cdc hop chat flavone

Thong qua hé sb twong dong Jaccard, cac hop
chat ¢6 xu hudéng trai rong, phan anh tinh da dang
dang ké trong phd tac dong sinh hoc ctia tip hop
flavone (Hinh 3 va Bang 4). Cu thé, phan 16n cac
cap hop chit (chiém 80,57%) c6 muc twong dong rat
thdp (Jaccard < 0,1) cho thay cac hop chét nay gan
nhu khong chia sé protein dich chung. Mdi flavone
s& hitu mot céu hinh tac dong sinh hoc déc trung,
phit hop v6i ban chit da myc tiéu nhung khéng tring
1ap cua cac hop chit polyphenol (Willett, 2014).

166

\

Bl 80,56% (Jaccard <0,1)

/=3 14,72% (0,1 < Jaccard <0,3)
Bl 2,66% (0,3 <Jaccard <0,6)
/3 2,06% (Jaccard > 0,6)

Hinh 3. Biéu dd phén tich mirc d¢ twong dong
sinh hoc giira ciac hgp chat flavone dya trén tap
hop protein dich

Nhom céc cip hop chat co mirc trong dong thap
(0,1 <Jaccard <0,3) chiém 14,72%, cho thiy sy chia
s¢ mot phan nho cac protein dich, thuong gip & cac
phan tir ¢ cdu triic ban twong ddng hodc thudc cing
ho din xuét cua flavone. Ngoai ra, ¢ muc twong
dong trung binh (0,3 < Jaccard < 0,6), cac hop chat
chi chiém 2,66%, c6 mirc d9 gidng nhau dang ké vé
protein dich lién quan dén su twong dong trong
nhom thé vong thom hodc dic tinh 1y hoa (Willett,
2014; Yamanishi et al., 2010). Pang chu y, c6
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2,06% sb cdp hop chét dat muc tuong déng cao
(Jaccard > 0,6), cho thay rat it hop chat c6 protein
dich gan nhu trang khép (Yamanishi et al., 2010).
Céc c@p nay thuong 1a cdc cau tric gan dong phén
hoac c6 su khac biét rat it vé nhom chue, dan dén
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kha ning twong tac sinh hoc gan nhu tuong dwong.
Bén canh d6, két qua ciing chi ra tiém ning cua
flavone trong diéu hoa da co ché cac phan tng viém,
cung cip co s¢ cho viéc nghién ctru mod phong vé
mdi lién hé cdu tric — hoat tinh (SAR).

Bing 4. Phén tich mirc d9 twong ddng sinh hoc giira cac hop chit flavone dua trén tiap hop protein dich

Mirc tuwong déng Jaccard Ty 1€ (%) Dic trung sinh hoc
Rét thap <0,1 80,57% Céu trac khac biét gan nhu hoan toan
Thap 0,1-0,3 14,72% Thuong cung nhom chirc hodc khung phu
Trung binh 0,3-0,6 2,66% Co thé cung nhom chice tac dung
Cao >0,6 2,06% Céu triic gan nhu dong phan hoic sai biét nho

3.2.4. Phan tich protein dich xudt hién véi tan
sudt cao

Két qua cho thay c6 85 hop chat flavone twong
tac v6i mot sb protein dich, phan anh xu huéng
tuong tac sinh hoc ndi bat ciia nhom phan tir nay
(Bang 5). Cyclin-dependent kinase 5 activator 1
(CDKS5 activator 1) ¢6 sb lugng tuong tac du doan
nhiéu nhat véi 40 hop chat, thé hién vai trd trung
tdm cua kinase nay trong tin hiéu ndi bao va phan
tng viém than kinh (Ao et al., 2022; Kruszka et al.,
2025). Acetylcholinesterase (AChE) voi 31 hop
chit tuong tac, c6 thé anh hudéng dén hé cholinergic
khang viém (cholinergic  anti-inflammatory
pathway), vén dong vai tro diéu hoa sy giai phong
cytokine (Liu et al., 2024; Ramos-Martinez et al.,
2021). Nhém céc enzyme dong mau nhu Thrombin
va Factor X (30 hop chat) va cac kinase diéu hoa chu
ky té bao nhu Cyclin-dependent kinase 1 (CDK1)
(30 hop chét) xuat hién ndi bat, cho thay flavone ¢
kha nang tac dong 1én cac qua trinh dong mau, tang
sinh té bao va tén thwong md (Gébel et al., 2018;
Lukasik et al., 2021). ABCG2 transporter (27 hop
cht) lién quan dén van chuyén thudc, stress oxy hoa
va viém man tinh, phu hop véi kha nang khang
oxy hoa, khang viém da biét cia flavone (Kukal et
al., 2021).

Céac kinase diéu hoa tin hiéu nhu Aurora-A
kinase, PDGFR-$, PI3K p110-a, MAPK14 (p38a)
va SYK kinase c6 khoang 21 — 26 hop chét tac dong.
Day la nhiing dich then chét trong cdc mang tin hiéu
viém, bao gdm duodng truyén MAPK, PI3K/Akt va
SYK/NF-«B, giup giai thich xu hudng e ché
cytokine va didu hoa mién dich cua flavone
(Marqués et al., 2008; Tsuchiya et al., 2019; Wu et
al., 2000). Bén canh do, cac thu thé tang trudéng
mach mau nhu VEGFR2 va VEGFR3 (22 — 23 hop
chat) ciing xuat hién nhiéu, cho thdy kha ning
flavone diéu hoa qué trinh tao mach, day la mét yéu
t6 quan trong trong viém man tinh va thodi hoa mo
(Nayarisseri et al., 2024).

Nhom matrix metalloproteinases bao gdm
MMP-13, MMP-3 va MMP-1 (20-21 hop chét)
chiém ty 18 16n, phan anh vai tro cia flavone trong
diéu hoa phan giai chat nén ngoai bao (ECM) va qua
trinh pha huy mo, déc biét trong viém khép va viém
man tinh (Nikolov et al., 2020). Cubi cling, sy xuat
hién ndi bat cua HSP9OAAI (HSP90-a) va
Adenosine A3 receptor (21 hop chat) cho thay kha
nang flavone tac dong vao co che diéu hoa stress té
bao va tin hiéu adenosine, vdn lién quan chit ché
dén viém, stress oxy héa va diéu hoa mién dich
(Borea et al., 2015; Zhang et al., 2022).

Bang 5. Protein dich xuit hi¢n véi tin suit cao.

Protein dich S0 hop d,lat
tuong tac

CDKS5 activator 1 40
Acetylcholinesterase 31
Thrombin & Factor X 30
CDK1 30
ABCG2 transporter 27
Aurora-A kinase 26
PDGFR-f 26
PI3K p110-a 23
MAPK p38a 23
VEGFR2 23
P-glycoprotein 1 23
VEGFR3 22
MMP-13 21
SYK kinase 21
MMP-3 21
HSP90AA1 (HSP90-a) 21
Adenosine A3 receptor 21
MMP-1 20

Nhin chung, cac flavone trong nghién ctru khong
chi tuong tac voi mot nhom protein don 1€ ma co
kha ning tic dong 1én nhiéu 16p co ché sinh hoc, tir
kinase, enzyme phan gidi md, receptor mién dich
dén protein diéu hoa stress. Diéu nay cung cb ban
chat ¢a myc tiéu cua flavone va giup giai thich tiém
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ning mg dung ctia nhom chit nay thong qua kha
ning tac dong dong thoi 1én nhiéu mat xich cua
mang tin hi¢u viém.
3.3. Phén tich cic twong tic ciia protein dich
tiém ning va cac hop chit flavone c6 xac
suit du doan cao

Hop chat CNP0329736.1 twong tac rat cao voi 2
enzyme thily phan Butyrylcholinesterase (BChE) va
Acetylcholinesterase  (AChE)  (Probability
0,98009) (Bang 6). Két qua nay cho thiy hiéu qua
du doan cao hon so voi mot nghién ctru trude do trén
mot s6 hop chit flavonoid khac, trong do
kaempferol c6 Probability 0,77 d6i véi
AChE, trong khi quercetin chi dat 0,68 (Blanco-
Salas et al., 2021).

BChE va AChE c6 chic nang phan gidi
acetylcholine tai khe synap than kinh va trong mo
ngoai bién (Colovic et al., 2013; Sridhar &
Gumpeny, 2024). Méc du AChE dong vai tro chinh
trong dan truyén cholinergic nhung BChE lai thé
hién hoat dong bd sung va diéu hoa trong cac mod
khong than kinh bao gdm gan, huyét tuong va céc té
bao mién dich (Colovic et al., 2013). BChE con
dugc ghi nhéan trong nhiéu tinh trang bénh 1y viém
ca?ip va man, phan anh vai trd nhu mt marker sinh
hoc cua rbi loan chuyén hoéa va viém hé théng
(Santarpia et al., 2012). Viéc mot hop chét flavone
c6 kha nang tuong tdc manh véi ca 2 protein nay cho
thiy tiém nang diéu bién tryc tiép nong do
acetylcholine ngi sinh. V& mat mién dich, su trc ché
BChE/AChE gitip acetylcholine hoat hoa thu thé a7-
nicotinic trén dai thuc bao, dan dén wc ché giai
phéng TNF-a, IL-1p, IL-6 va lam giam tin hi¢u NF-
kB (Baez-Pagan et al., 2015). Do do,
CNP0329736.1 duogc du doan co thé tac dong 1én
truc dan truyén chdng viém than kinh, vén 1 co ché
chéng viém noi sinh quan trong trong hé than kinh
mién dich.

Hop chdt CNP0152057.1 dugc du doan tuong
tac v6i 2 kinase c6 vai tro didu phdi Cyclin-
dependent kinase 5 (CDK5/CDKS5R1) (Probability
0,649349) va CDC-like kinase 1 (CLKI1)
(Probability = 0,529346) (Bang 6). Két quanay vuot
troi so vi mot nghién ctru trude do vé xac suat du
doan & mot vai hop chat flavonoid, cu thé,
kaempferol co xac suat cao d6i voi CDKS5 (0,518),
trong khi galangin chi dat 0,1497 (Blanco-Salas et

, 2021). Béi voi CDKS, mc du khong phai 1a
kmase chuky té bao dién hinh nhung giit vai tro cot
16i trong diéu hoa chic ning neuron, dan truyén
synap, phosphoryl hda protein va dap rng stress nodi
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bao (Béez-Pagan et al., 2015; Santarpia et al., 2012).
CDKS5R1 (p35/p25) 1a protein hoat héa CDKS, khi
bi phan cit thanh p25 trong diéu kién stress oxy hoa
hodc viém than kinh, CDKS5 tré nén hoat hoa qua
muc dan dén rdi loan tin hiéu va té bao than kinh
chét theo chu trinh (apoptosis) (Shah & Lahiri,
2014). CDKS5 da dugc chimg minh diéu hoa hoat
hoa té bao than kinh (microglia) va ting san xuét
cytokine tién viém, 1a dich kiém soét viém than kinh
(Heetal., 2022). Trong khi d6, CLK1 1a kinase tham
gia diéu hoa spliceosome va quéa trinh gin két
mRNA, nhung dong thoi dugc ching minh anh
hudng dén tin hiéu interferon va phan tmg mién dich
bam sinh (Duncan et al., 1997). Sy hién dién cua hai
dich kinase nay cho théy CNP0152057.1 duoc du
doan c6 kha ning tic dong vao nhiéu ting kiém soat
tin hi€u viém, dac biét trong mé than kinh va céac qua
trinh didu hoa gen lién quan dén dap img mién dich.

Hai hop chat CNP0224469.0 va CNP0186281.0
déu huéng dén protein van chuyén mang ABCG2
(ATP-binding cassette sub-family G member 2) voi
xéc suat (Probability) cao (0,714149 va 0,706044)
(Bang 6). ABCG2 1a mt tac nhan van chuyén quan
trong tham gia van chuyén thudc va cac chat chuyén
hoa ra ngoai té bao, dong thoi diéu hoa stress oxy
hoéa va bao vé té bao trudc ton thuong (Kukal et al.,
2021). ABCG2 duogc hoat hoa trong nhiéu tinh trang
viém man tinh, nhiém doc va cac loai bénh rdi loan
chuyén hoéa. Vai tro cia ABCG2 trong viém c6 lién
quan dén viéc kiém soat ROS ndi bao, diéu hoa
glutathione, diéu hoa MAPK va NF-«B, cling nhu
diéu chinh dap ting mién dich cua dai thuc bao (Shen
et al., 2010). Do d9, viéc hai hop chét flavone ¢6 i
lue du doan cao véi ABCG2 cho thdy kha nang can
thiép vao cac co ché bao vé té bao trong moi trudng
viém va giam stress oxy hoa, mot yéu t6 trung tim
thiic day viém kéo dai.

Ba muc tiéu AChE, BChE va CDKS5 dugc lua
chon dya trén mirc d6 lién quan cia chung dén diéu
hoa viém. AChE la dich c6 tinh tryc tiép va manh
nhét, giit vai tro trung tdm trong chudi chéng viém
than kinh, noi sy @c ché enzyme nay lam tang
acetylcholine va giam phong thich cytokine tién
viém. Tuong ty, BChE tham gia cung truc din
truyén viém than kinh nhung v6i mic d dac hi¢u
thap hon. CDKS5 lai lién quan dén cac tién trinh viém
than kinh thong qua hoat hoa vi mé dém va diéu bién
tin hiéu stress, nén van c6 gia tri khao sat thong qua
moé phong nham hoan thién dénh gia cac tuong tac
tiém ning cua ligand.
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Bang 6. Cac hop chit flavone va protein dich cé x4c suit dw doan cao.

Hop chit Ngudn phan l3p” Protein dich Tén thudng goi  Probability
Dau tim trang (Morus ~ Butyrylcholinesterase BChE 0,98009
CNP0329736.1 alba), Dau tam Lhou .
(Morus lhou) Acetylcholinesterase AChE 0,98009
Cyclin-dependent
kinase 5/CDK5 CDKSRI 0,649349
CNP0152057.1 activator | -
‘ i Dual specificty
protein kinase CLK1 CLK1 0,529346
(by homology)
Chi C¢ hoi (Ageratum
conyzoides, Ageratum
corymbosum, Ageratum
tomentosum), chi Pai bi
(Blumea fistulosa, Blumea
glomerata), Chi Cam
chanh (Citrus hassaku, ATP-binding cassette
CNP0224469.0 Citrus medica), Chi Co sub-family G ABCG2 0,714149
lam (Conoclinium member 2
coelestinum, Conoclinium
greggii, Eupatorium
coelestinum), Nguyét qué
(Murraya paniculata), Clc
Ozothamnus (Ozothamnus
lycopodioides)
Chi C6 hoi (Ageratum ATP-binding cassette
CNPOIB6281.0  Corvmbosum, Ageratum sub-family G ABCG2 0,706044

houstonianum, Ageratum
tomentosum)

member 2

Ghi chi: * Trich dan tir co sé div lieu COCONUT.

0,00 dén 1,00. Phan 16n cac cap hop chét 6 Jaccard
bang 0,00, nghia 1a khong chia sé¢ bt ky protein dich
nao trong nhom tuong tac manh, cho thdy mdi hop
chat trong tap nay c6 xu hudng gin vao mot tip muc
tidu rat riéng biét (Willett, 2014). Piéu nay phu hop
v6i dac tinh da muc tiéu nhung khong trung 1ap cua
cac flavone, ddc biét 1a khi chi xét nhitng twong tac
6 XAc suét rat cao.

Pang cha y, chi c6 mot cap hop chat dat mirc
Jaccard 1,00

béng

(CNP0224469.0  va

OH
X N\
(0} HO (6]
| |
H -
CNP0329736.1 CNP0152057.1
o~
~0 O\ ~o0 /O O\
/O (0] | o~ /O (6] | o
\O \o
P -
CNP0224469.0 CNP0186281.0

Hinh 4. Céc hop chét flavone c6 xéc suat dy
doan cao

Bén canh d6, Bang 7 trinh bay danh gia muac do
tuong dong sinh hoc gitra cac hop chat nay bang chi
s0 Jaccard, cho thay sy khac biét dang ké giira timg
cap phéan ti. Gia tri Jaccard thu dugc dao dong tur

CNP0186281.0), cho thdy riang hai hop chét nay c6
c4c protein dich manh hoan toan giéng nhau. Pay c6
thé 1a cac c4u triic ddng phan hodc c6 dic trung dugc
lyc hoc dan dén tuong tac tuong dong. Mirc gia tri
t6i da nay nam ngoai xu huéng chung va phan anh
su xudt hién cua nhiing “cip twong dong sinh hoc”
trong tap hgp flavone (Hinh 4) (Stumpfe &
Bajorath, 2012).
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Bang 7. H¢ s6 twong dong Jaccard ciia cac hop
chat flavone c6 xac suat dw doan cao

Hop chit A Hop chitB  Jaccard
CNP0152057.1 0,00
CNP0329736.1  CNP0224469.0 0.0
CNP0186281.0 0,00
CNP0224469.0 0,00
CNPOIS2057.1 \1p0186281.0  0.00
CNP0224469.0 __CNPO186281.0 __ 1.00

Két qua nay cho thidy mdi hop chét co thé diéu
hoa mdt tin hiéu riéng biét trong qua trinh viém. Qua
do, gia tri cua viéc lya chon hop chét dai dién cho
cac budc md phdong docking chuyén sau dugc
nang cao.

3.4. Phan tich mé phéng docking cia cac
flavone tiéu biéu véi cac protein dich
khang viém chii chét (BChE, AChE va
CDKS5)

Trong phtrc hop docking véi Butyrylcholinesterase
(BChE) (PDB: 4TPK), hop chit CNP0329736.1 dugc
6n dinh nho cac tuong tac dac hi¢u tai vung xuc tac
(v6i nang lugng lién két thap -7,017 kecal.mol ") (Hinh
5). Pang chu y, su lién két hydro dinh huéng véi
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GLU276 déng vai tro 1a diém neo quan trong, phi hop
v6i chirc nang d biét cta n6 trong diéu hoa cau tric
viing cira vao ving xuc tac. Ngoai ra, hgp chét nay con
tao lién két hydro bo sung vi ASN68 gan bé mat ngoai
vi (peripheral surface) cia BChE, tuong tac nay chu
yéu hd trg dinh huéng hon 1 dong gop vao ai luc. Mt
khac, khong ghi nhan lién két hydro truc tiép véi
SER198, HIS438, GLU325 hoac GLY116, GLY117,
ALA199, cho thiy cac hop chat duoc neo giit chu yéu
boi cac tuong tac phi lién két hon 1a tuong tac dinh
hudng (Nicolet et al., 2003). Bén canh do, su twong tac
van der Waals v&i GLN119, THR120, ASN289,
LEU274, VAL492, PRO491 va PHE278, cung voi cac
tuong tac m—alkyl véi ALA277 trong vung tuong tac
ctia hop chét vong thom, gop phén gia ting do 6n dinh
ctia lién két (Nicolet et al., 2003).

Nhin chung, céc trong tac nay cho thiy céu hinh
lién két caa CNP0329736.1 hop 1y vé mit hinh hoc
va hoa hoc, ddng thoi phan anh kha ning dung nap
céc hop chét 16n cia BChE (Masson & Lockridge,
2009). Vé mit sinh hoc, sy gén két 6n dinh nay cho
théy co ché te ché BChE, chin tai cira vao vung xuc
tac; qua d6, 1am ting ndng do acetylcholine ngoai
bién va kich hoat truc din truyén than kinh chéng
viém, vbn c6 vai tro trong kiém soat TNF-a, IL-6 va
IL-15 (Pavlov et al., 2003).

ASN
B:289

Két qua docking cho thay ligand CNP0329736.1
gin vao ving hoat dong ciia Acetylcholinesterase
(AChE) (PDB: 1ACJ) véi niang lugng lién két
—0,930 kcal.mol™!, phan 4nh 4i lyc twong tac va su
6n dinh yéu ctia phtrc hop (Hinh 6). Ligand chi yéu
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dugc neo giir boi cac tiép xuc van der Waals voi
nhiéu amino acid nim doc ving twong tic ciia hop
chat vong thom, bao gdbm GLY117 va GLY118,
SER124 va GLY123, cung v&i ASN85, GLN69 va
LEU127, PHE330. Cac tuong tac nay trai dai doc
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vung xuc tac nhung phﬂén l6n mang tinh chat ky
nudc yéu, khién d6 bén tong thé cua phirc hgp khong
cao (Camps et al., 2006).

Mic du ligand hinh thanh hai lién két hydro ¢
dién véi TYRI30 thugc Peripheral Anionic Site
(PAS), ¢ vung xuc tac va HIS440 thudc b ba ving
lién két (HIS440, SER200, GLU327) tai day ving
xtc tac, day von 1a nhimng tuong tac dic hiéu co thé
g6p phan 6n dinh lién két, nhung su dong gop cua
chung van han ché do c4u trac ligand cong kénh va
dinh huéng gan khong phu hop véi hinh hoc cua
vung xuc tac (Duval et al., 1992). Bén canh d6, hop
chat con tao mot s lién két hydro yéu dang C-H voi
SER112 (vung thanh trén cua PAS), GLY118 va
GLY441, cac tuong tac nay thuong chi dong vai tro
phuy, gitp 6n dinh dinh huéng phan tir hon 14 gia ting
ai lyc (Camps et al., 2006).

V& céc tuong tac m, hop chét tao twong tac m—n
stacking va n—c v6i TRP84, mot diém chu chét cua
CAS, thuong tham gia tuong tic manh vdi cac chét
{rc ché AChE kinh dién. Ngoai ra, lién két n—donor
hydrogen dugc ghi nhan véi TYRI21, mot diém
thudgc PAS c¢6 vai tro nhan dién ligand ban dau. Mic
du cac twong tac 7 nay xuat hién & ca PAS va CAS,
chiung khong tao thanh mang lién tuc, diéu nay
thuong thay & cac chét e ché AChE manh. Ngoai
ra, su hién dién cua tuong tac m—anion voi ASP72,
mot diém dic trung cua PAS, cho thdy ligand c6 xu
hudng gan nhiéu hon & khu vyc ngoai vi cua ving
xuc tac. Tuy nhién, vai trd ciia twong tac nay van yéu
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néu khong di kém mang lién két bo trg manh hon.
bang chu y, hai va cham lap thé bat lgi dugc quan
sat v6i TYR70 thudc PAS va TYR334 ndm gin than
gilta ving xuc tac, cho thiy hop chét bi can tré
khong gian. Cac va cham nay lam giam kha nang
tién sdu xudng CAS cuia hop chét va giy suy giam
d6 bén phuc hop (Choudhary et al., 2005).

Nhin chung, két qua nay cho thiy hop chét tuong
tac roi rac voi trong tAm gén & PAS nhiéu hon CAS,
cing voi su can tro lap thé dang ké, khién
CNP0329736.1 khong dat duoc cdu hinh gan két toi
wu. Do d6, hop chat nay chi thé hién murc d6 gan yéu
va kho ¢6 tiém ning trd thanh chat tc ché AChE
hiéu qua.

Pang chu y, méac du AChE va BChE c6 cung co
ché xuc tac nhung chi hinh thanh twong tac 6n dinh
v6i BChE, cho théy CNP0329736.1 ¢6 tinh chon loc
muc tiéu manh. Diém tha vi 13 sy chon loc nay
khong bét ngudn tir su khac biét vé& co ché xuc tac
ma tir sy phan héa trong cdu triic viing xtc tac gitra
hai enzyme. Trong khi AChE c6 ving xtc tac hep
va gidu cac diém vong thom tao tinh chon loc khong
gian cao, BChE s¢ hitu vung xtic tic rong va linh
hoat hon, cho phép gan két véi cac hop chét ¢6 kich
thudc v6i do cong kénh 16n (Masson & Lockridge,
2009). Két qua nay cho thay rang CNP0329736.1 ¢
tiém nang khai thac nhu mot chét trc ché co do dac
hiéu cao d6i véi BChE.

Hinh 6. Phirc hgp docking ctia Acetylcholinesterase (AChE) (PDB: 1ACJ) va ligand CNP0329736.1

Két qua mo phong docking cho théy hop cht
CNPO0152057.1 gan bén viing trong vung ATP cta
Cyclin-Dependent Kinase 5 (CDKS5) (PDB: 1H4L)
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v6i ndng luong lién Két —8,794 kcal.mol!, véi mot
kiéu lién két 6n dinh va phu hop vé mat hinh hoc tai
vi tri xuc tac (Hinh 7). Viéc phéan tich tuong tac cho
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thdy hé vong thom cua ligand dwoc duy tri chu yéu
nhd mang tuong tac n—c v6i cac ving lién két ATP,
bao gdm PHES0, GLN85 va dic biét 1a VALIS,
ILE10 vira tham gia twong tac m—c vira tao m—alkyl,
cho thdy vai trd hai chiéu ctia n6 trong viéc 6n dinh
mit phing © ciia ligand. Song song d0, cac tuong tac
n—alkyl bo trg hinh thanh v6i VAL64, ALA31 va
LEU133, gop phan cung c¢d 16i ky nudc, mot dic
diém cau trac thuong gap trong co ché gan clia cac
chét trc ché CDK5 (Kumari et al., 2025).

Hon thé nita, ASP144 dong vai tro then chdt khi
tao twong tac m—anion v4i hé vong cua hop chit, cho
phép cb dinh ciu hinh ciia phan tir trong ATP-
binding (Ahn et al.,, 2005). Bén canh d6, céc
GLUS81, ASP84, CYS83, ASP86, LYS33 vaLYS89
tao nén mang tiép xtic van der Waals phén tan nhung
day dic, phan anh sy twong hop khong gian tdt giira
hop chét va ving lién két ATP. Nhin chung, vi tri
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tuong tac thu dwoc cho thdy hop chét
CNPO0152057.1 tan dung dugc hiéu qua hé n ctua
minh dé twong tac véi cac residue hydrophobic chu
chét, déng thoi dat duoc sy hd trg dinh hudng tir
ASP144, mét dic trung quan trong trong cac chat tre
ché kinase chiém vi tri ATP (Ahn et al., 2005).

Mit khac, su két hop gifra cac twong tac n—alkyl,
van der Waals va cac tuong tac dién tich tiém nang
6n dinh ligand trong viing ATP ctia CDK35, gép phan
lam giam nang lugng tu do lién két va cho thay kha
ning e ché enzyme cua CNP0152057.1. Mic du
CDKS5 khong phai 13 kinase kinh dién diéu hoa
viém, protein nay lién quan gian tiép dén stress oxy
hoa, hoat hoa cac té bao than kinh va cac qua trinh
phosphoryl hoa bat thuong. Vi vay, vi tri gin két 6n
dinh cua hop chit c6 thé mang lai anh hudng gian
tiép dén cac co ché lién quan dén viém than kinh,
lam ndi bat tiém ning cia CNP0152057.

Hinh 7. Phirc hgp docking ciia Cyclin-dependent kinase S (CDKS) (PDB: 1H4L) va ligand
CNP0152057.1

4. KET LUAN

Mot quy trinh sang loc in silico ¢ hé théng dugc
danh gia trong nghién ctru nham khai thac tiém ning
khéng viém cua flavone ty nhién tr co so dir li¢u
COCONUT théng qua su két hop giita
SwissTargetPrediction va SwissDock. Trong gan
700.000 hop chat tu nhién, viéc ap dung cac tiéu chi
drug-likeness va4 ADME da thu hep ddi tuong
nghién ctru xudng con 85 flavone ¢ dic tinh 1y hoa
va dugc dong hoc du doan phu hop cho phat trién
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duong ubng. Hon nira, két qua phan tich cac protein
dich cho thay cac flavone nay thé hién phd tac dong
da muyc tiéu, tdp trung vao cac nhom kinase,
hydrolase, protease, transporter va receptor, qua do
cho thiy kha niang diéu hoa dap tmg viém ¢ nhiéu
tang tin hiéu. Cubi cing, viéc mo phong docking véi
céc protein dich BChE, AChE va CDKS5 cho thay
CNP0152057.1 va CNP0329736.1 hinh thanh céac
tuong tac on dinh vai i lyc lién két thuan loi, lam
ndi bat tiém nang phat trién cac tmg vién khang viém
da muc tiéu.
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