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TOMTAT

Muc tiéu: Gidi ma co ché phdn tu cda Ky Cic Bia Hoang Hoan (KCDHH) trong hé trg diéu tri bénh
Véng macddithdo duong (VMDTD).

Déituong vaphuong phdp: Phén tich cdc hop chdt tor KCDHH va muctiéu lién quan dén VMBTD
tur cdc co s dir liéu mé. Xdy dung mang Iudi tuong tdc protein-protein va hgp chdt-muc tiéu bdng
STRING va Cytoscape. Xdc dinh cdc con dudng sinh hda lién quan théng qua lam giau GO va KEGG
bdng DAVID. Bdnh gid tuong tdc phdn tirbdng Autodock Vina va BIOVIA Discovery Studio 2021.

Két qua: Xdc dinh 10 hop chdt to KCDHH tuong tdc vai 10 muc tiéu quan trong, lién quan dén cdc
con dudng sinh héa quan trong trong diéu tri VMBTD. Gdn két phan tir cho thdy di luc manh gida cdc
hop chdtvamuctiéu.

Kétluén: Nghién ciru cung cdp co'sély ludn cho tdc dung cta KCDHH trong hé tro diéu tri VMBTD
va xdc dinh cdc muc tiéu tiém ndng, thic ddy su'phdt trién cta cdc bai thubcy hoc cé truyén trong diéu
tribénhnay.

Tirkhéa: Ky CicDja Hoang Hoan, Véng mac ddithdo dudng, Dugcly mang, Gan két phan tu.

Objective: To explore the molecular mechanism of the drug QiJu-DiHuang Wan (QJDHW) in the
adjunctivetreatment of Diabetic Retinopathy (DR).

Subjects and methods: Compounds from QJDHW and DR treatment targets were analyzed
from open-access databases. A protein-protein interaction and a compound- target network were
constructed using STRING and Cytoscape. Relevant signaling pathways were identified through GO
and KEGG enrichment analysis using DAVIDs. Molecular interactions were evaluated using Autodock
Vina and BIOVIA Discovery Studio 2021.

Results: The study identified 10 bioactive compounds from QJDHW interacting with 10 key target
proteins, which are involved in crucial signaling pathways for DR treatment. Molecular docking
showed strong binding affinities between the compounds andtheir targets.
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Conclusions: This research provides a theoretical basis for the effects of QJDHW in the adjunctive
treatment of DR and identified and identifies potential therapeutic targets, thereby promoting the
development oftraditional medicine formulas for DR treatment.

Keywords: QiJu-DiHuang Wan (QJDHW), Diabetic retinopathy, Network pharmacology,

Molecular docking.

DAT VAN DE

Vong mac dai thao duong (VMBTD) dang
tré thanh mét trong nhiing nguyén nhan hang
dau gay mu loa trén toan cau, véi khoang 103
triéu ngudi trudng thanh mac bénh nam 2020
va ngay cang gia tang theo Lién doan Bdi thdo
dudng Qudc té (IDF, 2023). Cac phuong phap
can thiép laser, phau thuat cé thé gay tén
thuong va dé lai seo, viéc Ung dung cac bién
phap diéu tri ho trg mét cach an toan va hiéu
qua dang trd nén cap thiét hon bao gio hét [1].
Ky Cuc Dia Hoang Hoan (KCDHH), bai thuéc c6
phuong, xuat phat ti bai Luc Vi Dia hoang
hoan, thém Ky tirva Clc hoa, dugc trich ti“Tiéu
Nhi Dugc Ching Truc Quyét”. Bai thuéc gém
tam dugc liéu: Thuc dia (Rehmanniae Radix
Praeparata), Son thu (Corni Fructus), Hoai San
(Dioscoreae Rhizoma), Phuclinh (Poria), Trach ta
(Alismatis Rhizoma), Ban bi (Moutan Cortex),
Cuc hoa (Chrysanthemi Flos) va Ky t (Lycium
barbarum). KCBDHH dugc st dung trén lam sang
dé diéu tri cdc bénh man tinh nhu viém than
man tinh, dai thao dudng, cao huyét ap, va xo
vita mach mau. Pac biét, bai thudc co tiém
nang diéu tri VMDTD da dugc strdung trén 1am
sang [2]. Trén thuc té€ 1am sang, y hoc cd truyén
da sirdung KCDHH dé diéu trj trong cac trudng
hgp am hu, can hoa b6c 1én gay ra cac triéu
chiing nhu hoa mat, m& mét, dau dau, chéng
mat, suy nhugc than kinh, tang huyét ap va da
cho thay hiéu qua lam sang ro rét [3]. Tuy nhién,
hién nay van chua cé nhiing bang ching khoa
hoc day du dé chiing minh hiéu qua cla bai
thuéc c6 phuong nay. Trong khi d6, dugc ly
mang (DLM), mot cong cu dua trén sinh hoc hé
théng, gitp phan tich méi quan hé gilta cac
phan t&r nhé da muc tiéu va cac muc tiéu tiém
nang clia chung trong con dudng sinh hoc [4].

Do d6, nghién ctiu nay nhdm ting dung DLM dé
giai thich tac dung ctia KCDHH trong diéu tri
VMDTD.

POITUONGVA PHUONG PHAP NGHIEN CUU

Pditugng nghién cuiu

Déi tuong nghién clu bao gobm cac hop
chét cé hoat tinh trong KCDHH (HCQT) va muc
tiéulién quan dénVMDTD. Trong d6:

- Cac hop chat tu dugc thu thap turbén co

s& di liéu (TCMSP, ETCM, TM-MC,
IMPPAT) sau do sang loc kha nang hap
thu, phan phai, chuyén hod, bai tiét va co
dac tinh sinh kha dung qua dudng uéng
cao hon (HCQT). Muc tiéu lién quan dén
HCQT dugc du doan thdéng qua
SwissTargetPredicition va SuperPred.

- Cac muc tiéu lién quan dén VMDTD dugc
thu thap tu GeneCards bang tu khoa
"Diabetic Retinopathy" va chuan héa tén
muc tiéu bang UniProtKB.

Dia diém va thoi gian nghién ciu

- Dia diém nghién ctu: Trung tam Nghién
ctru Ditruyén va Stckhoe sinh san, Trudng
PHKhoa hoc Stickhoé, DPHQG-TPHCM.

- Thai gian thuc hién: TU ngay 30/5/2024
dén ngay 02/11/2024.

Phuong phap nghién ctitu

Thiétkénghién ciru:

Nghién ctiu nay st dung phuong phap dugc
ly mang va gan két phan tir dé gidi ma co ché
phan tur ctia bai thuéc KCBDHH trong ho trg diéu
tribénhVMBTD.

Cdmauvaphuong phdp chon mau:

Tat ca cac hop chat va muc tiéu dap Ung
theo tiéu chuan lua chon ctia déi tugng nghién
cdu.
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Cdcbudctién hanh:

Thu thdp cdc hop chdt c6 hoat tinh sinh hoc
trong bai thuéc KCOHH va cdc muc tiéu lién quan
dén VMPTD.

-binh dang Simplified Molecular Input Line
Entry System (SMILES) clia méi hgp chat dugc
thu thap ti PubChem. Dé xac dinh cac HCQT,
cau tric SMILES dugc tai lén SwissADME. Két
qua duy doan dugc luu lai dudi dang tép csv va
sangloctheotiéuchichonloc.

Du dodn cdc muc tiéu lién quan dén VMPTD
trong KCDHH.

- C4u trdc SMILES clia cac hop chat trong
KCPHH dugc tai I1én SwissTargetPrediction va
SuperPred dé du doan muc tiéu. Kétqua (dang
csv) dugc gop, loai trung, loc va giao véi muc
tiéu lién quan dén VMDTD tir Genecard bang
UniProt ID. Qua trinh nay dugc thuc hién bang
Pythontrén néntangKaggle.

Xdy dung va phan tich tuong tdc HCQT, MTQT
va condudong quan trong (COQT).

- Cac muc tiéu lién quan dén KCDHH va
VMDTD dugc nhdp vao cong cu tim kiém truy
xuat cac gen/protein (STRING) dé tim muc tiéu
tiém nang.

- Cac HCQT va muc tiéu tiém nang dugc dua
vao Cytoscape dé truc quan hoéa dudi dang
mang ludi tuang tac hgp chat - muc tiéu. Céng
cu trong CytoHubba trong Cytoscape dugc st
dung dé xép hang cac nut theo dé. Gia tri ctia
dd ciia mot nut cang cao thi lién két trong
mang cang chatché.

- Cac muc tiéu tiém nang ctia KCDHH dugc
phan tich lam giau GO va KEGG bang céng cu
DAVID (2021).

- K&t qua mang lugi BTDQT, muc tiéu tiém
nang va con dudng quan trong dugc ap dung
déxacdinh MTQT cho gén két phan tu.

Gdn kétphantirgiira HCQT va MTQT.

-Cautrac 3D clia cac MTQT dugc thu thap va
taivé tirNgan hang dirliéu Protein.

- AutodockTools dugc duing dé loai bd chudi

y;

du thtra, phoi tl, nudc va hydro héa clia cau
trac3D.

- BIOVIA Discovery Studio 2021 dugc su
dung dé truc quan héa MTQT, mé phdng trang
thaigan két gitta MTQT va phaéitu.

- Qua trinh gan két dugc thuc hién bang
AutodockVina trén nén tang Ubuntu, cho phép
chuyén déi cau truc 3D va gan két hang loat
HCQT vao cung mot MTQT.

- Tat ca cac cau tric MTQT déu dugc thuc hién
gan két véi chinh phéitirtu nhién, tirdé xac dinh
dugc kha nang tai lap cac lién két thuc nghiém
cia phan mém trén cau trdc MTQT da chon.

DPdnh gid két qua:

- Cac hop chat trong KCDHH dugc sang loc
théong qua céc tiéu chi d6 ua mé (XLOGP3 tu
—0,7 dén +5,0), kich thudc (MW 150-500 g/mol),
do phan cuc (TPSA 20-130 A%, d6 hoatan (log S
< 6) va do bao hoa (sp3 C = 0,25), tinh linh hoat
(=9lién két xoay).

- Cac muc tiéu dugc du doén lién quan dén
KCPHH véixac xuatlén hon 0,7 dugc chon.

- Cac muc tiéu tiém nang dugc chon vai d6
tin cay (Confidence Score) = 0,7

- T6p 20 con duong KEGG cé s6 lugng
protein (Counts) tham gia vao cao nhat véi chi
56 P-value < 0,05 dugc xacdinh lanhirng CDQT.

- Cytohubba dugc dung dé xép hang muc
tiéu tiém nang theo d6, top 10 muc tiéu cao
nhatdugcxac dinh1la MTQT cliacac HCTN.

- Tat ca cac cau tric muc tiéu déu dugc thuc
hién gan két véi chinh phéi tir tu nhién vdéi gia
tri D6 léch chudn - Root-mean-square
deviation (RMSD) nho hon 3A.

Phuong phap xttly va phantich séliéu

Ngon ngl lap trinh Python trén nén tang
Kaggle; cong cu CytoHubb trén Cytoscape
(3.0); Excel (2016).

Pao ductrong nghién ctitu

Nghién ctu strdung dir liéu cong khai tu cac
cd s& dirliéu ma, dugc trich dan day da va tuan
tha diéukhoan strdung.
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Chung t6i cam két tinh minh bach, trung
thuc va khach quan trong qua trinh phan tich
vabao cdokétqua.

KET QUA

Cac hgp chat c6 hoat tinh sinh hoc trong
bai thuéc KCDHH va cac muc tiéu lién quan
dénVMDTD

Téng cong cd 124 hgp chattrong KCDHH
déap ung tiéu chisang loc tinh gidng thudc,
phan bo khéng déu gilra cac vi thuéc: Son
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thu du (36 hgp chat), Hoai son (24 hop chat)
va Cuc hoa (19 hgp chat), Mau don (14 hop
chat),Phuclinh (12hgpchat), Trachta (9hagp
chat), Ky t (9 hgp chat), Thuc dia (1 hgp
chat). K&t qua sang loc tur SwissADME theo
cac tiéu chi giéng thudc va sinh kha dung
thu dugc 21 hgp chat. Co s& di liéu
GeneCards thu thap dugc 5821 gen muc
tiéu,trongd6 c64980 muctiéudugcmahoa
protein.

D. Rhizoma

Gibbereilin A36
Walecuie 15
PubChem ID: 443485

"\ A. Rhizoma

5

Hinh 1. Cdc hop chdt c6 hoat tinh trong KCDHH
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Hinh 1 thé hién théng tin cac hgp chat co
hoat tinh (ma PubChem, c4u tric 2D) va dugc
liéu tuong Ung trong KCDHH dugc sang loc tu
SwissADME theo cac tiéu chi giéng thuéc va
sinh khad dung.

Cacmuctiéulién quan dén VMDTD trong
KCPHH

Két qua du doan ti SuperPred va SwissTarget
Prediction thu dugc 1438 muctiéu lién quan dén

4

HCQT. Sau khi dugc gop, loai bé trung lap va giao
VGi 4980 muc tiéu lién quan dén VMDTD, két qua
thu dugc 108 muc tiéu duy nhat dugc cé lién
quan dén VMDTD tir 21 HCQT trong 8 dugc liéu
cUa baithuéc KCBDHH.

Xay dung va phan tich mang tuong tac
giita HCQT, muctiéu tiém nang va con dudng
quantrong

Hinh 2. Mang luéi tuong tdc PPl va muc tiéu - hop chdt tiém ndng
(A) Mang PPI: nut tron la protein, dudng néi biéu thi tuong tdc. (B) Mang hop chdt-muc tiéu
VMBTD: hinh elip la protein (mau dam ti 1é thudn vdi gid tri d6), hinh thoi la hop chdt trong KCDHH
(kich thudc va mau ti lé thudn vdéi gid tri d6)

Mang lugi PPlva hop chat-muctiéugom 21
hop chat va 108 muc tiéu tiém nang dugc xay
dung bang Cytoscape, v6i mang PPl gbm 108
nat va 606 lién két (Hinh 2.A). Phan tich
CytoHubba trén mang hgp chat-protein
(Hinh 2.B) xac dinh 10 hgp chat trung tam (D6
> 23), gbm cac Molecule tu Alismatis (8, 7, 9,
21), Dioscoreae Rhizoma (10, 12, 15, 17),
ChrysanthemiFlos (2) va Moutan Cortex(19).

Dua trén cac thong tin da thu dugc vé hop
chat trung tam va con dudng trung tam, mang
ludi hgp chat trung tdm - muc tiéu - con dudng
trung tam dugc xay dung (Hinh 2). Phan tich
bang CytoHubba cho ra 10 protein trung tam
xép hang ti cao dén thap theo do, lan luat la:
NFKB1, PIK3CD, PIK3R1, PIK3CB, MAPKI1,
MAP2K2, MTOR, STAT3, CTSD va HIF1A.
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Hinh 3. Lam gidau GO va KEGG ctia cdc muc tiéu tiém ndng
(A) 10 GO (BP, CC, MF) ddu tién véi mau dé, xanh, cam; truc tung biéu thi enrichment score- cang
cao, murc dé tdp trung gen cang Ién. (B) 20 con dudng KEGG dau tién lién quan VMBTB; "Counts" Ia
s6 protein, sdic do cam thé hién gid tri P.

Két qua phan tich tir DAVID ctia 108 protein muc tiéu trong KCDHH lién quan dén VMBDTD thu
duoc 122 két qua GO va 149 két qua KEGG.
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Hinh 4. Mang luéi muc tiéu - HCQT - COQT

Nutelip la muctiéu, mau dam hon tng véi d6 (degree) I6n hon. Dugc liéu la mai tén vang, hgp
chatlanutthoixanh 3, kich thudc iing véi do. Nat chirnhat la CBQT.

Gan két phan ti giira HCTN va MTQT

Bdng 1. Théng tin cdu trac 3D cua MTQT va két qua gdn két gitia MTQT va phdi tu tu nhién

Protein MaPDB Phéi tii tu Toa dé gan két RMSD
nhién gjzex sizey sizez centerx centery centerz

STAT3 6NUQ KQVv 36 60 48 15,330 54,058 0,255 2,205

mTOR 4JSV ADP 24 20 34 51,056 -1,713 45430 1,379

HIFTA TH2M OGA 22 18 16 20,557 27,485 28,124 1,144

CTSD 40BZ NAG 24 14 14 -24934 18,089 -33972 6,536

MAP2K 1591 5EA 42 16 39 37,387 97,423 49903 3,960
NFKB1 9BOR HT3 12 16 24  -30482 38,729 73,143 4,523
MAPK1 3W55 1FM 34 20 22 16,359 37,345 44,407 0,971
PIK3R1 4JPS 1LT 24 22 38 -1,983 9110 17,079 0,862
PIK3CD 7R2B H5I 28 22 22 10493 -32,364 -23,493 0,372

Bang 1 thé hién qua trinh gan két gitta cac  thdy hau hét cac phéi ti sau khi gén két thu
MTQT vGi phéi tir dong két tinh tuong tng, cho  dugc déu cho gia triRMSD thap.
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Hinh 5. Tuong tdc gitta mét s6 MTQT va HCQT
((A) mTOR va Alisol B; (B) MAPKT va Alisol A; (C) STAT3 va gibberellin A19; (D) HIF1A va Hyoscyamine;
(E) NFKB1 va 1-(4,4-Difluoro-3-hydroxy-1-phenylbutan-2-yl)-3- [3-(2-oxo-1,3-oxazolidin-3 yl)
phenyl] urea)

Hinh 5 cho thay két cac hgp chat déu co ai
luc lién két t6t vGi cac MTQT, thé hién qua gia tri
dao déng tir-6,5 dén -9,8 kcal/mol. Alisol A thé
hién ai luc manh nhat véi MAPK1 véi nang
lugng —9,8 kcal/mol (Hinh 5B), cho thay kha
nang tuang tac bén vimng gitta hgp chat nay va
vung hoat déng cla protein. Alisol B cling
tuong tac tot véi mTOR, véi nang lugng -7,3
kcal/mol (Hinh 5A). Hyoscyamine-HIF1A (-7,9
kcal/mol) va Gibberellin A19-STAT3 (-6,7
kcal/mol) tao nhiéu lién két hydro én dinh tai vi
tri hoat dong. Hop chat 1-(4,4-Difluoro-3-
hydroxy-1-phenylbutan-2-yl)-3- [3-(2-oxo-1,3-
oxazolidin-3 yl) phenyl] urea) cling tuong tac
tét vai NFKB1 (6,5 kcal/mol), véi nhiéu tuong
tacm-mvalién két hydro quantrong.

BAN LUAN

Cac hop chat c6 hoat tinh sinh hoc trong
bai thuéc KCDHH va cac muc tiéu tiém
nang lién quan dén VMDTD

Trong nghién ctu nay, mot s6 hop chat cla
KCPHH nhu Elemicin, Alisol A, Alisol B,

Gibberellin va Hyoscyamine da dugc xac dinh
c6 tiém nang diéu hoa cac muc tiéu lién quan
dén co ché VMDTD. Theo co sé di liéu
GeneCards, nhitng MTQT nhu MAPK1, MTOR,
STAT3 va HIF1A déu dong vai tro thiét yéu trong
cac con dudng truyén tin hiéu lién quan dén
sinh ly bénh ctia VMDTD. Mac du chua cé
nghién ctu tryc tiép chiing minh tac dong cda
Elemicin 1én muc tiéu MAPK1, nhung mot
nghién cttu da chira cac thanh phan trong tinh
dau, bao gém ca Elemicin, c6 thé anh hudng
dén cac con dudng tin hiéu nhu PPAR, PI3K-Akt
va MAPK, tir d6 diéu hoa phan tng viém, c6 thé
Uc ché su phosphoryl hoa ctia cac kinase trong
con dudng MAPK, bao gém ca MAPK1 (ERK2).
TU d6 lam gidm bi€u hién cda cac cytokine tién
viém nhu IL-6 va TNF-a [5]. Mot nghién clu
khac cho thdy Alisol B 23-acetate c6 thé tic ché
con dudng PI3K/Akt/mTOR, tur do6 kich hoat qua
trinh autophagy va gidm stress oxy héa trong
cacté bao podocyte dudi diéu kién glucose cao
[6]. Diéu nay cho thay Alisol B c6 thé diéu hoa
MTOR, gép phan cai thién tinh trang viém va
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tén thuong té bao trong VMBTD. Nghién cutu
truc tiép vé anh hudng Gibberellic acid (GA3)
lén hoat déng ctia STAT3, GA3 c6 thé cam ung
biéu hién clia A20, mét chat tic ché con dudng
NF-kB, tudolam gidm viém.

Pich tac déng cta cac hop chat trong
KCbHH

Két qua nghién ctiu cho thay cac HCQT c6 ai
lyc lién két véi MTQT trong khoang tur-4,2 dén -
9,8 kJ/mol. Su gan két gilta cac HCQT va DTDQT
dugcgitrbén viing théng qua caclién két hydro
va luc tuong tac Van der Waals (Hinh 5). Diéu
nay chiing minh cac HCQT c6 kha nang gan két
va tuong tac tét vai cac MTQT, thé hién tiém
nang clla HCQT trong viéc tdc ddng 1én cac muc
tiéu trong ca ché sinh bénh hoc cta bénh
VMDTD. Cac hgp chat nhu Elemicin, Alisol A,
Alisol B, gibberellin (A12, A19, A20...),
Hyoscyamine c6 tiém nang tac dong dén
VMDTD théng qua cadc muc tiéu sinh hoc nhu
MAPK1, MTOR, STAT3 va HIF1A.Trong d6, STAT3
dong vai tro quan trong xuyén suét tién trinh
bénh va viéc tic ché STAT3 da cho thay hiéu qua
rd rét trong gidm tén thuang bénh ly VMDTD
[7]. Mét dich tiém nang khac la qua trinh tu
thuc bao, véi su tham gia cia MTOR va HIF1A;
trong diéu kién glucose cao, MTOR dugc kich
hoat va Uc ché tu thuc bao, tir d6 gilp té bao
sO6ng sot va han ché tang sinh mach mau bat
thudng [8]. So vdi liéu phap don muc tiéu, diéu
tri da muc tiéu nham vao cac con dudng
chuyén hoa nhu PI3K/Akt 1a huéng tiép can
hgp ly. Nghién cttu in vivo cho thay KCDHH gidp
ha dudng huyét, cai thién triéu chiing VMBTD
va lam cham t6n thuong day mat thong qua
giam viém va Uic ché apoptosis qua PI3K/Akt co
ché tuang tu vai trdo cia mTOR trong té bao.
Trong in vitro, KCDHH con bao vé té bao RPE
khoi tén thuang do glucose cao [9,10]. Do do,
canthém nghién ctu thuc nghiém dé lam ro hé
théng protein lién quan trong VMDTD.

y;

KET LUAN

Nghién cltu nay cho thdy tic dung cua
KCDHH d6i v6i VMDTD la két qua clia su phdi
hop gitta nhiéu hgp chat hoat tinh nhu
Elemicin, Alisol A, Alisol B, gibberellin va
Hyoscyamine, thong qua tdc déng Ién cac
MTQT (MAPK1, MTOR, STAT3 va HIF1A). Nhiing
muc tiéu nay co lién quan chat ché dén co ché
bénh sinh ctia VMDTD. Két qua gép phanlamrd
co ché phan tir cia KCDHH, cung cdp co s&
khoa hoc cho viéc iing dung bai thuécy hoc c6
truyén trong diéu tri VMDTD. Tuy nhién, nghién
clru cling con mot s6 han ché, chyéulién quan
dén viéc thiéu cac thi nghiém thuc nghiém va
lam sang dé kiém ching hiéu qua thuc su cla
cac hgp chat trong KCDHH. Do do, cac nghién
clu tiép theo can tap trung vao thir nghiém in
vitro va in vivo dé xac nhan tac dung diéu tri cta
ting hgp chat va kham pha su tuong tac gila
ching. Tom lai, nghién ciru nay mang dén
nhling phat hién day hita hen, mdra tiém nang
Ung dung bai thuéc KCDHH nhu mét liéu phap
hiéu qua trong diéu triVMDTD.

LO1 CAM ON

Nghién cttu dugc tai trg bdi truong Pai hoc
khoa hoc Stic khoé (UHS), Pai hoc Quéc gia
TPHCM (VNU-HCM).
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