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Tom tit:

Thudc y hoc ¢6 truyén (YHCT) ¢6 vai tro quan trong trong diéu tri bénh, tuy nhién, viéc hiéu dwoc co ché ciia thude
YHCT mét cach toan di¢n vin ludn la thach thirc béi tinh chit da hop chit, da tic dong cia né. Dwge Iy mang 1a
mot mon khoa hgc dua trén cong nghé tin sinh hoc va duge ly hoc hién dai, giap chuyén d6i mé hinh “mét thudc -
mdt muc tiéu” sang “da thudc - da muc tiéu”, cung cép giai phap dé giai thich co ché da tac dong ciia thudc YHCT.
Bai tong quan gidi thiéu cac khai niém, phwong phap, co sé dir liéu va ing dung ciia dwoce Iy mang trong nghién ciru
thudc YHCT. Pay la cich tiép cin méi dé kham pha co ché ciia thuée YHCT mét cach cé hé thong, thong qua mang
lwéi twong tc giira cic protein muc tiéu ciia thude véi cic gen ciia bénh ly. Pong thoi, gép phan giai thich cac khai
niém ciia YHCT dwéi goc nhin ciia sinh hoc hé théng. Mic dit dwoc Iy mang dang thu hiit sy quan tim trén thé giéi,
tuy nhién viéc tim kiém ti liéu twong tw bing tiéng Viét vin gip nhiéu khé khin. Bai bao 1a mét trong nhirng tai
li¢u tong quan vé dugc Iy mang dau tién bang tiéng Viét, dong gép vao viéc phat trién huwéng nghién ciru méi trong
viéc hiéu r6 co ché ciia thuée YHCT trong diéu tri cac bénh Iy.
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Abstract:

Traditional medicinal material (TMM) plays an important role in disease treatment, however, comprehensively
understanding the mechanism of TMM remains a persistent challenge for researchers due to its multi-compound and
multi-action characteristics. Network pharmacology, a discipline rooted in bioinformatics technology and modern
pharmacology, has facilitated a shift from the “one drug - one target” model to a “multi-drug - multi-target” model,
which offers a solution to elucidate the multi-action mechanisms of TMM. This review article introduces concepts,
methodologies, databases, and applications of network pharmacology in TMM research. Network pharmacology
represents a novel approach to systematically explore the mechanisms of action of TMM by elucidating the interaction
network between herbal target proteins and disease genes. Simultaneously, it aids in elucidating concepts of TMM
from a systems biological perspective. While research and literature on network pharmacology have garnered
increasing global attention, locating similar documents in Vietnamese poses a challenge. As one of the first overview
documents on network pharmacology written in Vietnamese, the article contributes to promoting a novel research
direction in unraveling the mechanisms of TMM in treating various diseases.
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1. it van de

Qua trinh nghién ciru, hinh thanh va phat trién thudc i mot qua trinh
au dai, ton kém ciing nhu gip rat nhidu rii ro voi ty 18 that bai la khoang
90%. Da ¢ nhimg bdo cdo cho thy, dé cho ra doi mot loai thude méi dat
tigu chun can phai mat khoang 10 dén 15 nim, véi chi phi trung binh tir
1 dén 2ty USD [1, 2]. Trong qua trinh nay, cich tiép can theo md hinh
nghién ciu co dién “mot thudc - mot myc tiéu - mot bénh” 1a rat pho bién,
gitp don gidn hoa viéc sang loc cdc hop chit, giam tdc dung khong mong
muon cling nhu thuan tign hon trong viée dang ky thudc méi. Tuy vay, mo
hinh trén da boc 19 nhimg han ché, boi thuc té cho thdy mot thudc c6 thé tic
dong lén nhiéu muc tidu va mot myc tiéu cling c6 thé chju anh hudng cla
nhiéu loai thudc khac nhau [3]. Mat khac, bénh tat thuong c co ché bénh
sinh phirc tap, chiu anh huong boi nhiéu qué trinh sinh hoc da dang lam cho
cach tiép can dua trén mo hinh ndy trd nén han ché va chua hiéu qua [4].

Sinh hoc hé thong 1a mot xu huéng nghién ciru hién nay, tap trung
VAo cac tuong tac phirc tap trong céc hé thong sinh hoc tir goc do tong thé,
thay vi nhimg thay d6i cta cac phan tir don l¢. Dya trén cach tiép can nay,
duge 1y mang da lan dau tién duoc dé xudt boi A.L. Hopkins (2007) [5],
voi nhiéu khi hira hen gitip chuyén di mo hinh “mot thudc - mot muc tiéu”
sang “da thudc - da muc tiéu”, nham toi wu hoa chi phi phat trién thudc
(hinh 1) [6]. Day 1a mot phuong phap nghién ctu lién nganh, phat trién
dua trén sinh hoc hé théng, dugc 1y va khoa hoc may tinh [7]. M6 hinh
dugc 1y mang bao g6m mdt mang tin sinh hoc thé hién nhiéu gen bénh va
protein muc tiéu thude duoc lién két voi nhau, tir &6 minh hoa céc tuong
tac thude - bénh va huéng dan phét trién, ciing nhu tmg dung cac loai thudc
mdi. Duge Iy mang cung cép gidi phap thudn tién va c hé thdng dé kham
phé cac co ché phire tap trong diéu trj bénh bang thude thong qua viée xac
dinh cac muc tiéu cot 161, nham tim hiéu tic dung va twong tic cua thudc
voi nhleu muc tiéu khac nhau. Ngodi ra, dugc ly mang ciing tich hop va
trich xuét cac con duong truyén tin hidu ¢ thé xdy ra cia thudc trong vin
d¢ diéu tri, du phong bénh tat, ciing nhu gop phan cai thién va ndng cao
hiéu qua diéu trj cua thudc [8].

Pa dugc Iy mang

Mang sinh hoc

Cic myc tiéu thuéc trén mang sinh hoc

e e O e

Thuécl Thudc2 Thude3  Thude 4

Hinh 1. Dwoc Iy mang. Mot quan diém l4y mang lam trung tam vé hoat dong
clia thube, dwoc xay dung bang cach anh xa cac mang lwdi thudc - muc tiéu
(phai) vao cac mang sinh hoc (trai). Mang & gitva la mét phan clia mang sinh
hoc, trong d6 cac nut (1a cac protein) dwgc nhdm muc tiéu béi ciing loai thude
duoc thé hién bang ciing mot mau. Hiéu qua va doc tinh cta thubc cé thé dwoc
giai thich bang cac phan tich cac ndt cu thé [5].
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Cau tric cua dugc Iy mang dugc xdy dung trén nén tang ciia cac
md hinh mang sinh hoc khdc nhau, trong do céc thudc, hop chat, gen,
protein, kiéu hinh hodc bénh tat dugc xem nhu céc nit va moi lién két giita
ching duoc thé hién dudi dang céc canh. Céc mdi lién két nay dai dién
cho cac qué trinh sinh hoa nhu tong hop cdu tric, truyén tin hiéu, tuong
tac, hodc phosphoryl hoa. Trong cdc m6 hinh mang sinh hoc thudng gép,
mang tuong tac protein - protein (protein - protein interaction - PPI) dong
vai trd then chdt trong hau hét cac qua trinh sinh hoc, anh hudng dén su
ting trwong, phat trién va gop phan tao ra nguyén nhan cta nhiéu bénh
khéac nhau [9]. Trong mang PPI, céc protein dugc mo ta dudi dang céc nit,
va tuong tc ciia ching dugc biéu thi bing céc canh vo huéng. PPI phuc
vu nhiéu muc dich, tir dy doan chirc ning, phan tich tién hoa dén ho trg
phét trién thude dé cai thién quan ly bénh [10]. Hon nira, viéc kham pha
PPI da lam sdng to cic co che tiém 4n cia cac bénh nhu tinh trang thoai
hoa thin kinh, rdi loan di truyen, ung thu va tiéu duong (hinh 2A) [11, 12].
Mang bénh - gen 12 ciing mot phan quan trong ctia mang sinh hoc, lam don
gian hoa su tuong tac phitc tap gitra cdc bénh vai cac gen lién quan. Trong
mang ludi ndy, cdc nut dai dién cho céc bénh ly hodc gen tuong ng, trong
khi céc canh biéu thi mdi lién hé gilta chiing (hinh 2B). Mang ludi nay da
chimg minh dugc tim quan trong cua no doi voi cac nha  nghién ctru, cho
phép ho tan dung duoc nhiéu phuong phap da dang dé hiéu dugc hé thong
co ban ctia bénh tat. Doi véi mang tuong tc thudc - muc tiéu, céc nat la
cée thube hodc protein myc tiéu tiém ndng cua chung, cdc canh 1a sy lién
h¢ gitta ching (hinh 2C). Mang ludi ndy la chia khoa dé tim ra gen (ma
hoa cac protein) chiu anh huong cta céc loai thudc di dugc phé duyét va
¢ san trén thi trudng, hodc duoc du dodn thong qua cac cong cu dua trén
méy tinh. Thong tin vé du doan twong tac thude - muc tiu 1a mot bude
quan trong trong qué trinh kham pha hodc ti dinh vi thube, nham x4c dinh
cac loai thuéc moi gia dinh hodc muyc tiéu mdi cho cdc loai thude hién co,
¢6 uu thé vé tiét kiém chi phi va thoi gian hon so véi cac phuong phap thur
nghiém sinh hoa hodc in vivo dé xéc dinh céc twong tac thude - muc tiéu
mdi. Nhin chung, viéc tich hop cac mang sinh hoc nay c6 thé tao ra mot
mang dugc Iy tong quat “thudc - protein/gen - bénh”, tir goc d9 clia mang
ludi, co kha ndng md ta sy phic tap gilta cac hé théng sinh hoc, thudc va
bénh tat.
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Hinh 2. (A) Mang twong tac protein - protein, (B) Mang bénh - gen, (C) Mang thudc
- protein muc tiéu.

Mang sinh hoc s& hitu cac ddc tinh cho phép trich xut thdng tin ¢6 ¥
nghia tlr sy phitc tap clia ching. Cac thugc tinh topd cia mang dong vai
trd 13 cong cu quan trong dé xac dinh cac cAu tric nho trong mang, ching
bao gom bac (degree), con duong ngin nhét (shortest path) va trung tim
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(centralities). Bac clia mdt niit [a mot thude tinh topd co ban, biéu thi s0 canh
duoc két ndi voi nit do. No dong vai tro then chot trong viéc dinh hinh cac dac
diém khac, ching han nhu tinh trung tim ctia nit (hinh 3A). Con dudong ngin
nhét la duomg di hiéu qua nhat giira hai nit, dugc xéc dinh bf“mg tong s6 canh
t01 thiéu giita hai ndt (hinh 3B). Trong khl do, tinh trung tam gitp dinh lwong
tam quan trong clia mot nut hodc canh vé kha nang két ndi mang va luong thong
tin (hinh 3C). Céc nit ¢ tinh trung tdm cao dugc goi la cac hub, duge coi la
rét quan trong vi sy vang mit cta ching c6 thé lam gian doan lién két va co
1ap cac nut khac, cé kha nang can trd chirc nang mang [13]. Vi dy nhu trong
mang ludi tuong tac proteln protem mot nut trung tam thuong dong vai tro
quan trong trong viéc bdo ton cAu tric tong thé ciia mang, cling nhu bao ton
hoat dong ciia té bao [14].

(A) (B)

Hinh 3. Thudc tinh tépd cta mang. (A) Bac (degree) cia mang, bac clia méi nat
dwoc biéu thj va phan anh qua kich thuéc va mau séc clia ng; (B) Con dudng ngan
nhét gitra ndt A va B 1a nam canh; (C) Tinh trung tam cta mang, nit mau dé biéu thj
mirc d6 bac trung tam (degree centrality) cao nhéat, la mot trong céc hub ctia mang.

2. Phuong phap dugc Iy mang trong nghién ciiu thuéc y hoc co truyén

Y hoc ¢ truyén (YHCT) Ia nén y hoc ¢6 lich sir hang nghin nim nay,
thong qua kinh nghiém va thyc tién 1dm sang, n6 da hinh thanh nén mot hé
théng y hoc toan dién va dc dao. Diéu tri bz"mg thudc YHCT 1a mot dic diém
ni bt ciia phuong phap diéu tri dua trén “Chimg”, nhin manh quan niém
chinh thé trong Iy luan YHCT. Tuy nhién, viéc nghién ctru co ché sinh hoc &
cép do phan tir van dang con 1a mot thach thirc 16n dbi vi thude YHCT. Su
phat trién cua khoa hoc cong nghg tién tién, dc biét 1a cac nganh hoa hoc,
sinh hoc phén tir d4 cung cap nhiéu phuong tién dé mo ta va xac dinh céc hoat
chét cling nhu myc tiéu sinh hoc cua cac loai thude. Mic du da ¢o nhiing thanh
cong trong viée chiét xuét hoat chat va xac dinh muc tiéu sinh hoc cuia chung,
nhung sur hiéu biét vé cach két hop cac thanh phan nay trong mot loai thude
hay mot cong thirc thude YHCT, ciing nhu vai trd ciia ching doi véi cac bénh
phirc tap vin 1a chua rd rang [6]. Dicu nay 1a do mot cong thirc thude YHCT
thuong dugc tao thanh tir cac vi thube don 1¢, duoge pho1 ngil theo nguyén tic
“Quan Thén, T4, Su” [15] Hon nita, trong thanh phan cia mot vi thude lai
chira rat nhiéu céc hoat chat [16] va mot hop chat lai nhim myc tiéu 1én nhiéu
loai protein khéc nhau [17]. Do d6, dé truc quan héa va Iy giai cdc mdi quan
hé nay mot cach 10 rang, vige can thiét 1 phai xay dyng dugc mot mang duoc
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Iy tong quét. Nghién ciru cia S. Li va cs (2013) [6] vé “Dugc Iy mang YHCT”
da gitip mo ra mot linh vuc nghién clru moi vé su két hop giita nén tang 1y luan
YHCT véi cac phuong phap tién tién trong nghién ciru tin sinh hoc hién dai.
Diéu tri YHCT 13 mot m hinh da hop chét, da muc tiéu va da tac dong, trong
khi dugc 1y mang 1a mot phuong phap sinh hoc ¢6 hé thong dé phan tich cac
tac dung duoc Iy da myc tiéu va da con duong. Do do, mang lu6i duoc Iy da
trd thanh mot chién lugc chung dé nghién ctru céc co ché diéu tri ciia YHCT,
dugc chimg minh [a hitu ich trong viéc giai ma co s¢ khoa hoc ciia YHCT [18].

Phuong phép nghién ciru vé duoc 1y mang bao gdm céc budc cu thé nhu
xdy dyng mang, phan tich mang va x4c thuc mang. Dé xdy dung cc mang
ludi, cac muc tiéu cua thude va bénh ly cn phai dugc thu thap dé xéc 1ap myc
tiéu chung giita ching. Di véi viée tim kiém cac protein muc tiéu cia thude,
chung ta thu thap céc hoat chit cia nd bang cach truy cip vio céc co so dir lidu
(CSDL) hodc cong cu tim kiém. Sau khi thu dwoc cac hoat chat, céc cong cu du
doan dugc st dung dé thu duoc cac protein muyc tiéu tidm néng. Tuong ty dbi
voi bénh tat, cac gen muyc tiéu dugc thu thap dya trén cac CSDL vé bénh. Cac
protein myc tiéu clia thube duoc anh xa dén cac gen muc tiéu bénh dé xéc lap
danh sach cac myc tiéu chung cua thudc va bénh tat dé xdy dung cac mang sinh
hoc. Sau do, cac mang dugc phan tich vé mit cdu trac, chirc nang. Nhitng con
dudmg sinh hoc (pathway) cita cac muc tiéu chung s& dugc phén tich dé kham
pha céc co ché sinh hoc vé tic dong cua thude 1én céc bénh khac nhau. Mt
khéc, céc protein cdt 151 ciing nhur con dudng tiém nang gitta thudc va bénh s
duoc tim hiéu thong qua phén tich mang ludi twong tc protein - protein. Cudi
cung, cac mang ludi s¢ duge xac nhan thong qua docking phan tir (molecular
docking) hay cac thi nghi€m in vitro, in vivo (hinh 4) [19].
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Hinh 4. Qua trinh co’ ban ctia nghién ctru dwoc ly mang trong thubc y hoc cé
truyén [19].

2.1. Xdy dung mang

Xay dung mang dugc 1y trong nghién ctu YHCT thuong bao gom céc
bude nhu sang loc cdc hop chat, xac [dp danh sich muc tiu tiém ning va truc
quan hoa mang.

2.1.1. Sang loc cac hop chat héa hoc

Céc vi thube hay bai thude YHCT c6 hiéu qua tot trong viée diéu tri bénh,
ddc biét 1a ddi voi céc bénh Iy da gen phirc tap. Cac hop chét hoa hoc chinh dai
dién cho thudc YHCT tong thé thuong duoe thu thap va sing loc thong qua dix
ligu thye nghiém hodc cac CSDL. Dit li¢u thyc nghiém thuong dugc le"iy thong
qua phan tich sic ky ong voi hé théng HPLC hoac UPLC ghép véi dau do MS
(LC-MS/MS) hay sic ky khi ghép khoi pho (GC-MS) di kém vdi cac dit ligu
cta ngn hang phd chuan. Trong khi sang loc thong qua cdc CSDL thuong sit
dung céc chi 50 lién quan dugc dong hoc nhu phan tich héip phu, phan phéi,
chuyén hoa va bai tiét (ADME) [20]. Phuong phép thudng hay dugc sir dung 1a
tim kiém CSDL, ching han nhu TCMSP [21], BATMAN-TCM [22], TCMID
[23], SwissADME [24].
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2.1.2. Xdc ldp danh sach muc tiéu tiem ning

Khi céc hop chét hoa hoe dugc xéc dinh, céc protein muyc tiéu cua ching
s€ dugc thu thap hodc du doan, cac protein ndy la cdc nit quan trong trong
dugc Iy mang. Trong khi mot s6 CSDL cung cap cac lién két hop chét - myc
tiéu di duoc xac thuc thong qua thye nghiém nhu HIT [25]; cc nén tang khac
thuong str dung mot s6 thuat toan dé dy doan cac muc tidu tiém nang cua hop
chat. Vi dy nhu PharmMapper cung cép du doan tuong tac hop chat - muc tiéu
chat dua vao k¥ thuat pharmacophore dé sang loc thong lugng cao [26], trong
khi SwissTargetPrediction [27] va BATMAN-TCM [22] dw doan cac myc tiéu
tiém nang dua trén céc twong tc thudc - muc tiéu da biét dén.

Dé tim hiéu cac co ché diéu chinh cua thudc trén cac bénh cu thé, céc
gen myc tiéu cua bénh cling duoc thu thdp. Cac CSDL nhu DisGeNET [28§],
HPO [29] va Genecards [30] cung cap cac chi thich toan dién va dang tin ciy
dé di sau vao cac gen lién quan dén bénh tat va co ché bénh sinh cua cac rdi
loan khac nhau.

Tur day, mot danh sach muyc tiéu chung tidm nang duoc thiét lap, bi‘mg cach
anh xa cc protein myc tiéu cia thude va gen muyc tiéu cua bénh dugc thiét lap.
Cac muc tiéu chung nay chinh 13 dau mi dé thong qua d6 giai thich co ché cua
thude trong diéu trj cée bénh tat khac nhau.

2.1.3. Truc quan hoa mang

Day la qud trinh truc quan cdc mang sinh hoc dua trén céc dir li¢u da duge
thu thap, cac nit mang c6 thé 1a cac thudc, hop chat, protein hay gen va cac
canh dai dién cho cac két ndi gitra ching. C6 rit nhiéu trang web va phan mém
nguén mé dé dat duoc truc quan hoa mang sinh hgc phtc tap. Cac mang sinh
hoc khac nhau c6 thé thu duoc thong qua cong nghé true quan hoa, ching han
nhu mang myc tiéu - hop chét, mang gen - bénh, mang PPI.

2.2. Phiin tich mang

Mang ludi sinh hoc cung cép cho ching ta nhiéu thdng tin. Lam thé nao dé
trich xuét thdng tin quan trong tir cic mang 1a diém chinh ciia nghién ciru thudc
YHCT. Phan tich mang nhim muc dich tim ra c4c muc tiéu quan trong, cac hgp
chét ¢6 hoat tinh sinh hoc va céc con duong trao d6i chat chinh.

2.2.1. Phén tich cau triic

Phén tich cdu tric mang I3 phan tich cac topo lién két mang. Bang cach
phén tich cac thudc tinh t6pd co ban cila mang sinh hoc, chiing ta c6 thé tim
thay mot s6 nut chinh trong mang thong qua mitc do lién két ctia nut d6 véi cac
nut khac trong mang [udi, ching co thé 1 chc hop chét, cée muc tiéu hodc cac
gen quan trong. Hau hét cac phan mém truc quan déu cung cip b cong cu dé
thue hién phén tich céu tric lién két mang nhu Cytoscape, Gephi va Pajek [31].

2.2.2. Phan tich chirc nang

Nguoi ta da phat hién ra riing, cac mang ludi sinh hoc c6 tinh ndng mo-dun
va nhiéu hop chat c6 hiéu qua diéu tri thong qua tac dong Ién nhiéu protein, chir
khong phai mdt protein. Thong qua phén tich cau tric lién két, mot 0 mang con
¢6 chire nang va céu tric lién két cu thé trong cc mang phitc tap duoc kham
pha. Mo-dun hoa mang lam cho mang chinh tr¢ nén c6 thir bac va mo-dun, dong
thoi lam ndi bat cac nhom nit quan trong mot cach nhanh chong.

Viée xéc dinh cic nhom nat quan trong cho phép céc phan tich tiép theo
nhu lam gidu con duong (pathway) GO hodc KEGG dé lam séng to cac thudc
tinh chirc ndng cia cic cum gen/protein nay. Céch tiép can nay dc biét hitu ich
trong viée xdc dinh cac muc tiéu lién quan dén cac con ducmg then chot, co anh
hwéng vuot troi dén cac kiéu hinh sinh hoc lién quan. Nhiéu cong cu c6 sin dé
phén tich 1am giau, bao gom DAVID [32] va GSEA [33].
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2.3. Xac minh mang

Diéu quan trong 14 xac nhén tinh hop Iy ciia két qua dw doan bing phan
tich mang sinh hoc. Xac minh o va xac minh thtr nghi¢m la nhitng phuong
phép phd bién. Xac minh 4o 1 tinh toan cac tham s mang thong qua chirc
nang, thudt toan hodc mang tai cau tric cu thé trong cac diéu kién han ché, gitp
hiéu mdi quan hé twong tac mang bang céch t0i wu héa cae muc tidu. Docking
phan tir 1a mgt trong cac phuong phap xac minh a0. M.N. Tran va cs (2022a)
[34] da nghién ctru co ché cia Nhén sam (Panax ginseng) trong diéu tri dai
thao duong tuyp 2, sau d6 da tién hanh xac nhan bang docking phan tir ring,
cac muc tiéu cdt 161 duoc dy doan 4i lyc gin két cao voi céc hop chat Céc
xéc nhn thong qua thir nghiém nhu in vitro va in vivo thudng cung cip cac
gid trj bang chimg vimg chic hon trong nghién ciru duoc Iy mang. 1.Y. Choi
va cs (2024) [35] da nghién ctru co ché cia Dai hoang trong chéng dong kinh,
sau do tién hanh xéc nhan in vivo trén md hinh gdy dong kinh & chudt bing
trimethyltin, véi két qua ring Pai hoang c kha ning diéu chinh céc con dong
kinh va thoai hoa thin kinh do trimethyltin gay ra.

3. Cac co sd dir liéu y hoc cé truyén phé bién trong nghién ciiu
duoc Iy mang

Nghién ciru dugc Iy mang trong YHCT bao gom nhiéu yéu t0 lién quan
dén thudc, cde muc tiéu, cac con duong sinh hoc, cac hoi chimg va bénh ly
trong y hoc. Nhiéu chuyén gia di phat trién CSDL lién quan dén dugc Iy
mang, tich hop thong tin lién quan trong linh vue y hoe va cung cap co'sd cho
nghién clu vé dugc ly mang. Cac CSDL ndy duogc chia thanh nhiéu loai, bao
gom CSDL vé thudc/hop chat, CSDL vé bénh tit va CSDL vé gen/protem
Nhig CSDL ndy I céc kho tai nguyén quy gi4 trong tim hiéu co ché cia
YHCT (bang 1).

Bang 1. Cac co' s& dir lidu dwoc str dung phé bién trong nghién civu dwoc Iy mang.

9 £ q
Tén co s S0 lwgng phuong thuoc (PT), vi

T Tén ddy di thube (VT), hop chit (HC), mue Mo ta
: tiéu (MT), bénh tit (BT)
TCM Database - G xR i o
@Taivan- PTL0, VI 453, HC: 24053, . D th Gugo rch uat rsh v bin
khoa hoc ctia Trung Quoc, la CSDL vé YHCT phi
CC. Chen 0.BL:0 thvong mg im it hé g i th dim .
@011)36] & m e :
Traditional Chinese £
TCMSP- 1. Ru medicine systoms PT: 0, VT: 499, HC: 29.384, MT: Cung clp kha ning sing loc hoat chit bing cic
vacs (2014) Y 3311,BT: 837 thufo tinh lién quan dén duge dong hoe (ADME),
pharmacology database
21 5 voi két qua duge hién thi 6 cdp d mang.
and analysis platform
TMMC Sls MEM AN g 0, VT: 635, HC: 34057, M Cung cép dir iéu vé duge ligu va céc hop chit
e et 0,BT:0 hoa hoc cita chiing cd nguon gdc tir cdc bai bdo
Q015)[37] in Northeast Asian L euong
. - vé shcky.
traditional medicine
TCMID-L. - . TSI TN B A e
Trmie Trad}t{onal Chinese PT: 46292, VT: 8,159, HC: 43.413, Khm pho cua clc t}}uoc;da duge thc;m »vao'dc
018 (3] Medicine Integrated MT: 12419, BT: 4633 ‘minh hoa sy khéc bigt Ve chat lwong thuoc tir clo
Database SlEbpLIBRARE nguon khac nhau va dé phan biét duoc liéu chuan.
SymMap - Y. PT: 0, VT: 499, HC: 19.595, MT: M lién hé cia cc tricu chimg YHCT vdi cac loai
Wuva cs Symptom mapping 4302, BT: 5.235 thao moc va cac trigu chimg y hoe hién dai da dugc
(2018)[38] dnh xa thi cdng boi cac chuyén gia YHCT.
Cung cp b di ligu phién mé cho cac logi thude va
HERB-SS.  Highthroughput PT:0,VE: 7263, HC: 40298, Mr: i hinh phntian,chophp i x 1 i g
. . thude hién dai v6i thong tin ¢ sin trong CMap.
Fang va ¢s experiment- and refer- 12,933, BT: 28.212
0021) 9] cnce-quided database Cung cép dit liéu duge tuyén chon can thin vé
g cdc muc tiéu va bénh tit dugc trich tir cdc tai
ligu gan day.
. . . _ Tip trung vio viéc thiét lip moi lién hé gitra
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¢5(2022) [25] Targets B protein cy thé ma chiing téc dong, dua trén két qua
thye nghi¢m.
BATMAN-TCM Bioinformatics Analysis PT: 54832, VT: 8404, HC: 39,171, Cur}g czp thuf;t tqan a du dOfxn mL;\c Ilfu cualbal
" Tool for Molecular thuoc, vi thuoc va hop chat bang h¢ thong cham
- X. Kong va cs . - MT: 9.927, BT: 5.128/1.504. g o R o 2
004 2] mechanism of Traditional diém o tin cdy thong nhat dé xep hang cac muyc
Chinese Medicine tiéu duoc dy dodn.
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4. Ung dung dugc Iy mang trong nghién ciiu thuéc y hoc cé truyén

4.1. Nghién cvru co ché, xic dinh muc tiéu, hogt chit sinh hoc,
tac dung hiép dong ciia thudc y hoc cé truyén

Céc hop chat hoa hoc phirc tap ¢6 trong vi thude hodc bai thude
v6i co ché chua 1o rang da han ché rat nhiéu sy phét trién ciia thude
YHCT. Dugc ly mang di cung cip mot co hoi gitp chuyén doi chién
lugc nghién clru thudc YHCT tir dya trén kinh nghiém sang dya trén
béng ching. Viéc phat hién ra cac myc tiéu moi, hay hoat chét sinh hoc
di tr thanh trong tim trong nghién ciru cong thirc thude YHCT. Duoc
ly mang 1a mdt cong ngh¢ tién tién dua trén may tinh hd tro thuét toan
va xay dung cac mo hinh do dé dat duoc du doan da muc tiéu, phu hop
cho viéc phat hién cac muyc ti€u phirc tap cua thudc YHCT. M.N. Tran
va cs (2022a) [34] da xac dinh dugc 22 hoat chét, cung voi 5 muc tiéu
cdt 181, c6 lién quan dén viéc phat huy tic dung chong dai thio dudng
ciia nhan sdm bang cach diéu chinh tinh trang khang insulin, PI3K/Akt,
HIF-1, duong truyén tin hiéu Ras, Rapl, prolactin, canxi va FoxO.

Trong thyc hanh lam sang, cac vi thudc hiém khi dugc sir dung
riéng 16 ma thuong két hop dé tao ra tic dung hiép dong. Dugc 1y ‘mang
da dugc img dung dé kham pha co ché hiép dong ciia cac cap thude hay
cac bai thude trong diéu trj cac bénh khac nhau. Chang han nhu tinh
hiép dong cua cap Hoang ky - Dan sdm trong diéu tri bénh mach vanh
[40], cap Xuyén khung - Xich thugc trong co ché hinh thinh mach
[41], hay bai tiéu dao tan trong chong trim cam [42]. Nghién ciru cia
M.N. Tran va cs (2024) [43] da dé xuét phuong phap so sanh cac mang
lu6i sinh hoc, nham lam ndi bét tac dung hiép d@)ng cua cdp thao duoc
Nhan sam va Hoang ky trong diéu tri chimg mét moi lién quan dén ung
thw. Két qua nghién ctru cho thay, su két hop nay tang cuong tuong tac
protein trong mang PPI va diéu chinh nhiéu con dudng tin hiéu hon so
voi viée su dung cac thao dugc don 1é. Ngoai ra, cac thi nghiém in vitro
ciing di duoc tién hanh, khing dinh ring, su két hop giita Nhan sam va
Hoang ky ¢6 kha ning diéu chinh dwong truyén tin hiéu HIF-1o mot
cach c6 y nghia.

4.2. Dénh gid dpc tinh

Mot s bao céo 1am sang cho biét, mic du c6 .dong gop lon trong
diéu tri cac bénh Iy phire tap nhung cdc thanh phan thuoc YHCT vén
c6 nhitng nguy co tiém an. Vi véy, viéc nghién ctru doc tinh cia thude
YHCT ngay cang dugc quan tam. Phuong phap danh gia doc tinh
truyén thong nghién ctru sw thay doi cua cac dau 4n sinh hoc bing
cach phat hién cdc chi s sinh hoa ciia sinh vat [44]. Tuy nhién, doc
tinh tiém an va ddc tinh man tinh ¢6 thé khong dugc phan anh ngay
lap tic trén co theé, diéu nay c6 thé khién ta bo qua nguy co tiém an
cua cac thanh phan thude YHCT. Mang luéi doc tinh duge hinh thanh
dua trén sy hiéu biét va phan tich mang tuong tic “ddc tinh - tac dung
phu - gen - muc tiéu - thudc” dé suy doan va u6c tinh doc tinh ciing
nhu tac dung phuy cla thudc. Duge hoc mang c6 thé pha v& nhiing han
ché cua phuong phap truyén thong dé tim ra doc chat va co ché gay
ddc mot cach nhanh chong. Doc tinh chu yéu bt nguf“)n tir cac doc chat
cua chinh thude YHCT, hodc c6 thé do cung mdt muyc tiéu cla nhiéu
hop chat gy ra su rdi loan mang ludi sinh hoc theo quan diém dugc
ly mang. Do d6, dac tinh da myc tiéu cta cong thuc thudc YHCT htra
hen 1am giam cac phan (g bat lgi hon so véi thude - muc tiéu don lé.
Z.Y. Livacs (2015) [45] dd nghién ciru co ché twong tac hidu qué - doc
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tinh ctia Tt nghich thang thong qua dugc Iy mang. Ho da tim théy 5
gen lién quan dén doc tinh than kinh, doc tinh trén tim va chtc ning
chéng suy tim bang cich xdy dung mang ludi hiéu qué - doc tinh, cung
cp bang chimg cho nghién ciru sau hon va giam nhe doc tinh.

4.3. Gidi thich cdc khdi niém y hoc cé truyén

Céc khai niém cua YHCT thuong dugce xem 1a triru tugng dudi goc
nhin cta Y hoc hién dai. M¢t trong nhitng vi du dién hinh 1a Khi, d6
la mot khai ni¢ém co ban va vo cung quan trong cua YHCT. Tuy nhién,
viéc nghién ciru Khi va thube bd Khi dat ra mot sb thach thire boi vi
Khi la mét khai ni€ém vo hinh, gdy kho khén cho viéc do luong hodc
dinh nghia. Ngoai ra, ban chét da tac dong cua cac loai thao mdc, vai
nhiéu hop chat hoat tinh va tac dung hiép dong tiém ning, doi hoi phai
c6 nghién ctru toan dién dé hiéu day du co ché cua ching. Bang cach
& xuat mot cong thirc dé tim ra cac hop chét dac trung, 1a nhimg hop
chat thuong gap 6 nhom thude bo khi nhung lai hiém gip & cic nhom
thude khac, M.N. Tran va cs (2022b) [46] d& kham pha dugc chirc ning
dic trung cua nhom thude nay, qua do tiét 16 phan nao cac dic tinh ciia
Khi trong co thé. Mudi ba hop chat dic trung, chi yéu bao gdm axit
amin va vitamin, d duoc x4c dinh tir 8 vi thude bd khi, ching tham gia
chuyén hoa nang lugng va cai thién hoi chimg thiéu hut Khi. Ngoai ra,
cac triéu chimg thiéu hut Khi gan gidng véi cac triéu chimg xay ra do
sy thiéu hut cdc hop chat nay. Két qua trén di phan anh cac dic diém
cua tic dung bo Khi truyén thong, véi goc nhin cta sinh hoc hé thong
mot cach phu hgp.

Mot khai niém khac thuong dugc can nhic khi st dung thude
YHCT 14 céc co quan muc tiéu, hay cu thé hon 14 tinh quy kinh cua
thude, no dé cap dén tac dung tri ligu cua thudc co tac dong chon loc
dén cac co quan hodc kinh mach cu thé. Trong khi céc nghién ciru duoc
1y mang tao ra nhiéu danh sach gen lién quan dén thudc, viéc hiéu tac
dung ctia chiing dbi véi sinh vat & cap 6 md va co quan van con nhidu
thach thirc. MLN. Tran va cs (2023) [47] dd d& xuét hai phuong phap
phan tich danh sach gen cta Nguu tt (Radix Achyranthis bidentatae)
dé du doan cac co quan muyc tiéu cta vi thudc ndy dua trén phan tich
lam giau va phan tich biéu hién gen. Nghién ctru di chi ra ring, cac
muc tiéu cia Nguu tit lién quan dén mau toan phan, c4c thanh phé”m
mdu, tuy xuong, md bach huyet gan, than, xwong khép va chu yéu tap
trung vao phan dudi co thé. Diéu nay 1am ndi bat sy twong dong giira
cac vi tri co quan dich dugce dy doan, thong qua phuong phap tin sinh
hoc v nhitng co quan tac dong, quy kinh cua Nguu tét trong YHCT.

5. Két luan

Dugc ly mang la mot nganh khoa hoc dong vai tro nhu mot chiée
cau ndi gitra YHCT voi y hoc hién dai, giup don gidn héa qua trinh
kham pha va phat trién thubc nhos vao sy phat trién cua khoa hoc cong
ngh¢ hién dai vé mang ludi tin sinh hoc, st dung céc co s6 dir liéu, cac
cong cu, cdc nguodn tai nguyén san c6 va luén duge cap nhat lién quan
dén thudc YHCT ciing nhu bénh tat. Didu nay di gitp céc nha nghién
ciru c6 thé khai pha, tim kiém nhing con dwong c6 lién quan dén tac
dong cua thubc YHCT véi bénh tat, dong thoi, gop phan tim hiéu co
ché tic dung cta thuéc YHCT va chimg minh dugc sy phi hop ciing
nhu gop phan ning cao gia tri ctia tinh hoa Iy luan YHCT trong diéu tri
bénh. Pay a mot phuong phap ddy hira hen cho nhitng nghién ctru vé
thudc YHCT trong twong lai.
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