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Abstract: Diabetes mellitus causes hyperglycemia and disrupts metabolic processes in the body.
The enzyme dipeptidyl peptidase IV (DPP-1V) plays a crucial role in regulating blood glucose levels
by modulating the activity of glucagon-like peptide-1 (GLP-1). Inhibiting DPP-1V activity increases
GLP-1 activity, which enhances insulin sensitivity and ultimately reduces blood glucose levels in
patients with type 2 diabetes. Flavonoid compounds have been shown to have therapeutic effects in
diabetes management. Therefore, this study aims to evaluate and screen flavonoid compounds for
their DPP-IV inhibitory effects using molecular docking methods. Through docking results, drug-
likeness assessment according to Lipinski's Rule of Five, ADMET pharmacokinetic and toxicity
analysis, and target-compound interaction analysis, silibinin was identified as the most promising
flavonoid among those screened. Further in vitro and in vivo studies should be conducted to assess
the potential of this compound in supporting diabetes treatment.
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Sang loc tac dung uc ché enzym Dipeptidyl peptidase IV
cua cac hop chat flavonoid bang phuong phap docking phan tur

Nguyén Thanh Chuc, Lé Thi Ngoc, V& Thi Hoai Thanh, Bui Thanh Tung”
Trwong Pai hoc Y Dugc, Pai hoc Quéc gia Ha Néi, 144 Xudn Thity, Cau Gidy, Ha Ngi, Viét Nam

Nhén ngay 06 thang 8 nam 2024
Chinh stra ngay 04 thang 9 ndm 2024; Chap nhén dang ngay 10 thang 9 nam 2024

Tém tit: Dai thao duong gay ra tinh trang duong huyét cao qua mirc va lam ri loan chuyén hoa
trong co thé. Enzym dipeptidyl peptidase IV (DPP-IV) dong vai tro quan trong trong viéc diéu chinh
lugng dudng trong mau bang cach diéu chinh hoat dong clia glucagon like peptide-1 (GLP-1). Uc
ché hoat dong DPP-IV s& lam ting hoat dong ctia GLP-1 tir d6 gitip ting d6 nhay cam cua insulin
va cudi cing dan dén giam dudng huyét & nhitng bénh nhan dai thio dudng type 2. Cac hop chit
flavonoid duoc chirng minh 14 ¢ tac dung trong diéu tri dai thao dudng. Vi vy, bai nghién ctru nay
thuc hién nhiam danh gia va sang loc cac hop chat flavonoid c6 tic dung trc ché enzym DPP-IV bang
phuong phép docking phan tir. Két qua nghién ctru docking, danh gia dic tinh gidng thube theo quy
tac 5 tiéu chi Lipinski va phan tich dugc dong hoc va doc tinh ADMET va phan tich tuong tac hop
chat-dich tac dung, ching ti thu dugc silibinin cho két qua t6t nhat trong cac hop chat flavonoid
sang loc. Cac nghién ctru trén in vitro va in vivo nén duoc thyc hién dé danh gia sau hon kha ning
hd tro diéu tri dai thdo duong ciia hop chit nay.

Tur khéa: Dai thao duong type 2, Dipeptidyl peptidase 1V, Flavonoid, Docking phan tu, Silibinin.

1. Mé dau

Bénh dai thao duong la mot bénh man tinh
xay ra khi tuyén tuy khong san xudt du lugng
hormon insulin dé diéu chinh luong dudng trong
mau hodc khi co thé khong thé sir dung hiéu qua
insulin [1]. Tang duong huyét man tinh trong
thoi gian dai 1a mot tic dong phd bién cua bénh
dai thdo dudng gy nén nhiing rdi loan chuyén
hoa carbohydrat, protid, lipid, gdy ton thuong &
nhiéu co quan khac nhau, dic biét & tim va mach
méu, than, mét, than kinh. Theo phan tich cua
Nghién ciru ganh nang bénh tat toan cau 2021,
c6 529 triéu nguoi (do tin cdy 95%) nguoi mac
bénh tiéu duong trén toan thé gioi va tong ty 1€
méc bénh tiéu duong chuén hoa theo do tudi trén
toan cau 12 6,1% [2]. Tai Viét Nam, theo dit liéu
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cap nhat cia Lién doan Dai thao duong Quéc té
(IDF), nam 2021 ¢6 gan 4 triéu nguoi mac bénh
tiéu duong ‘trong do tudi tir 20-79 tudi, chiém
6,1% trén tong dan s6 va dy doan dén nam 2030
ty 16 nguoi mic co6 thé 1én t6i gan 5 triéu ngudi
va chiém khoang 6,7% [3].

Dipeptidyl peptidase 1V (DPP-1V) co tac
dung diéu chinh lugng duong trong mau bang
cach tac dung vao hoat dong cua GLP-1. Hop
chat (rc ché DPP-IV ngan chan hi¢u qua hoat
dong cua DPP-IV, lam giam sy thoai hoa cua
GLP-1, dan dén viéc kéo dai thoi gian tac dung
ciia GLP-1, kéo dai thoi gian lam rong da day,
tang cuong do nhay cam véi insulin va cudi ciing
dan dén giam muc duong huyét [4]. Sitagliptin
va linagliptin 1a 2 trong nhiing loai thudc phd
bién trén thi truong ap dung co ché tc ché DPP
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- IV nay. Tuy nhién, 2 loai thudc nay giy ra cac
tinh trang rdi loan chirc ning va viém khong dic
hiéu & dudng tiéu hoa, qua min, phan tmg bat loi
nghiém trong ¢ da va tiéu chay khong nhiém
trung [5]. Vi vay can ¢6 nhleu nghién ctu tim
kiém cac hop chit c6 ngudn gdc tir thién nhién
huéng e ché DPP-IV hiéu qua va nham cai
thién hi€u qua diéu tri dai thao duong type 2 trén
lam sang.

Flavonoid 12 nhom hop chit c6 ngudn gdc tu
nhién, c6 nhiéu lgi ich cho stc khoe cling nhu
tac dung sinh hoc khac nhau nhu: chéng viém,
khang khuén, chng ung thu, chéng oxy héa, bao
vé than kinh,... [6]. O m6t s6 nghién ctru da dugc
bao cao, flavonoid lam giam qua trinh oxy héa
stress, cai thién kha nang dung nap glucose, do
nhay ctia insulin va chuyén hoa lipid, viém mo
md, cho thiy tiém nang diéu tri dai thao duong
cta chung [7-9].

Docking phan tir 1a mét k§ thuat mé hinh héa
dugc sir dung dé dy doan mo phong su tuong tac
phan tir va du doan kha ning lién két ctia protein
v6i mot cdu trac phan tir khac. Tir d6, gitp xéac
dinh vi tri, cAu hinh thuan loi, dinh hudng khong
gian va d6 on dinh ciia cac phtic hgp ¢ mirc ning
luong thap nhat [10, 11]. Vi thé, day 1a phuong
phap nghién ctru nang cao hiéu qua, tiét kiém
thoi gian, giam chi phi, tao diéu kién thuan loi
trong sang loc cac hop chat tiém nang, thiét ké
thubc méi. Tuy nhién, hién nay van chwa co
nghién ctru cu thé vé kha ning tc ché DPP-IV
cua flavonoid, do d6 chung t6i thuc hién nghién
clru nay bang md hinh in silico d& danh gia va
tim kiém cac hop chat c6 tiém ning phat trién
thanh thudc trong diéu tri bénh dai thao duong.

2. Nguyén liéu va phuwong phap
2.1. M0 hinh docking

- Chuén bi céu trac cua protein

Céu trac 3D cta enzym DPP-IV (PDB ID:
4A5S [12]) duoc lay tir co so dir litu RCSB
(https://www. resb.org/) c6 chira sin ligand dong
két tinh N7F (6-[(3S)-3- aminopiperidin-1-YL]-
5-benzyl-4-oxo-3-(quinolin-4-ylmethyl)-4,5-
dihydro-3H-pyrrolo[3,2-D]pyrimidine-7-

carbonitril). Qua trinh chuén bi protein bao gom:
loai bé phan tir nudc, tach cAu tric déng két tinh
ra khoi protein bang phén mém Discovery Studio
Visualizer 2021. Tiép theo, gan thém nguyen tur
hydro, t6i uu hoa cac hydro phan cuc, gan truong
lyc Kollmann bang phan mém MGL Autodock
Tools 1.5.7. Vung hoat dong cia DPP-IV dugc
lura chon bai hop 1udi c6 kich thude 50 A x 40 A
X 40 A vé6i toa @0 clia tim lan lugt 12 x = 14,108;
y = 35,968; z = 54,15. Sau d0, protein dugc luu
dudi dang PDBQT dé chuan bi cho qua trinh
docking.

- Chuén bi céu trac phdi tir

Tir cac nghién ctru cong bd trude day, ching
t6i da thu thap dugc 59 hop chat flavonoid [13].
Céu tric 3D cta phdi tir va 2 chét chimg dwong
(Linagliptin, Sitagliptin) dugc iy tir co s dit liéu
Pubchem (https://pubchem.ncbi.nim.nih.gov/) &
dang SDF format. Sau do, chuyén thanh dinh
dang PDB bang phian mém Chimera 1.17.3. Tiép
theo, cac phdi tir dugc tdi wu hda bang phan mém
Avogadro va cudi cing, chuyén thanh dinh dang
PDBQT béng phan mém Autodock Tools.

- M6 hinh docking phan tu

Céc phdi tir dugc gin vao vi tri trung tim
hoat dong ciia enzym DPP-IV bang phin mém
Autodock Vina. Kha ning gan két cua phdi tir-
protein duogc tinh bang ham tinh diém cua
Autodock vina. Str dung Discovery Studio
Visualizer 2021 dé xem phén tir twong tac giita
cac hop chét co ning luong lién két tir do va céc
muc tiéu phan ta.

2.2. Pdnh gid két qua docking

- Panh gia tinh chinh x4c ctia qua trinh
docking

Pé danh gia két qua qua trinh docking, phdi
tir dong tinh thé sau khi dwoc tach ra khoi protein
s& dugc redock lai vao vi tri gin cua cau tir. Két
qua qua trinh docking dugc goi la dang tin cay
néu gia tri d¢ 1éch binh phuong trung binh goc
(RMSD) nh6 hon 1,5 A, Déi v6i cac chat can
docking, kha ning gin két cua chung dugc danh
gia thong qua twong tac v6i cac axit amin trong hic
phan ung va nang luong tuong tac tinh bdi ham
tinh diém (scoring function) ciia Autodock Vina.

- Panh gia quy tic 5 tiéu chi ctia Lipinski
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Dé danh gia kha ning ciia phan tir ¢6 dic tinh
gidng thudc trd thanh thude diéu tri, quy tic
Lipinski 5 tiéu chi duoc sir dung. Bé danh gia
quy tic Lipinski 5, chiing t6i sir dung cong cu
truc  tuyén  (www.scfbio-iitd.res.in/software/
drugdesign/lipinski.jsp) theo cac tiéu chi sau:
trong lwong phan tir (MW), tinh wa dau (LogP),
nhom cho lién két hydro (HBD), nhém nhan lién
két hydro (HBA) va do khiic xa mol (MR).

- Dy doan cac thong sé duge dong hoc va
ddc tinh

Két qua du doan céc thong sd vé duoc dong
hoc bao gdm hap thu, phin bd, chuyén hoa, thai
trir va doc tinh (ADMET) ciia cac hop chit tiém
nang dugc danh gid qua céng cu pkCSM
(http://biosig.unimelb.edu.au/pkcsm/prediction)
bang cong thirc phan tir SMILES cua chung.

Hinh 1. Két qua RMSD ciia N7F va 4A5S.

Két qua redock N7F cho ning luong lién két
deltaG = -11,1 kCal/mol. N7F tao lién két hydro
véi axit amin Tyr547, Phe357, Tyr662, Tyr631,
lién két van der Waals v6i axit amin Trp659,
Val656, Val711, lién két n-n bén viing véi cac
axit amin Tyr666, Trp627 va Trp629 (Hinh 2).

3.2. Tim kiém cdc chdt tiéem ndng tir két qua
docking

Sau khi xay dung va danh gia mé hinh
docking, ching toi da thyc hién docking 59 hop
chat tu nhién d€ sang loc cac chat c6 kha nang

3. Két qua va ban luin
3.1. Pdnh gid két qua redock

Trude khi sang loc cac hop chat, phdi tir
ddng két tinh can duge redock lai vao vi tri bam
(hoat dong) ciia muc tiéu dé xac dinh do léch
binh phuong trung binh gbc (RMSD) tir d6 danh
gia tinh phit hop cua cac thong s6 docking. Panh
gia su twong dong vé cdu dang, xac dinh gia tri
RMSD br:ing phﬁn mém Chimera thu dugc su
chdng khit vé cdu trac cia phdi tir dong két tinh
thé truéce va sau khi dock véi gia tri RMSD cua
4A5S 1a 1,268 A < 1,5 A chimg to két qua
docking phan tir vao muc ti€u la dang tin cdy
(Hinh 1, 2).

Hinh 2. Tuong tac 2D ctia N7F va 4A5S.

hoat dong trc ché enzym DPP-IV. Sitagliptin va
linagliptin 1a hai thudc trc ché DPP-IV, dugc
FDA phé duyét trong diéu tri dai thao duong type
2 lan luot vao nam 2006 va 2011 [14, 15]. Vi
vay, trong nghién ctru nay, ching t6i da so sanh
nang lugng lién két cta cac cac hop chit tiém ning
voi hai chat chimg duong ndy dé danh gia tiém
ning cua ching trong trc ché enzym DPP-1V.

Sitagliptin va linagliptin c6 ning lugng lién
két lan luot 1a -9,3 kCal/mol va -9,6 kCal/mol
v6i enzym DPP-IV. Piém sé docking -9,6
kCal/mol duoc dung 1am co s dé sang loc cac
hop chét tiém ning.
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C6 5 hop chat tu nhién c6 kha ning trc ché
enzym DPP-IV: silibinin (-9,9 kCal/mol),
amentoflavone (-10,5 kCal/mol), methyl-
hesperidin (-9,9 kCal/mol), hesperidin (-10,4

kCal/mol), rutin (-9,7 kCal/mol) (Bang 1). Do
d6, chung t6i tiép tuc danh gia 5 hop chat nay
cho muc tiéu diéu tri bénh dai thao duong type 2
vé cic dic tinh gidng thude cua chung.

Bang 1. Két qua docking 59 hop chat va chimg duong véi protein muyc tiéu

STT Tén hop chat Nang lugng | STT Tén hop chat Nang lugng
1 Alpinetin -8,1 32 Icariin -9,5
2 Amentoflavone -10,5 33 Ipriflavone -9,1
3 Apigenin -8,2 34 Isoliquiritigenin -7,6
4 Baicalein -8,9 35 Isoquercitrin -8,1
5 Baicalin -9,1 36 Kaempferide -8,6
6 Baohuoside | -8,5 37 Kaempferol -8,4
7 Bavachinin -8,7 38 Liquiritigenin -8,0
8 Biochanin A -8,5 39 Luteolin -8,4
9 Chrysin -8,5 40 Lysionotin 7,7
10 Daidzein -8,4 41 Methyl Hesperidin -9,9
11 Daidzin -8,6 42 Morin Hydrate -8,6
12 Dihydromyricetin -8,2 43 Myricetin -8,4
13 |4',7-Dimethoxy-5-Hydroxyflavone -8,1 44 Myricitrin -8,9
14 4', 7-Dimethoxyisoflavone -8,6 45 Naringenin -8,3
15 Diosmetin -8,3 46 Naringin -9,3
16 (-)-Epicatechin -8,2 47 Naringin Dihydrochalcone -8,2
17 (-)-Epigallocatechin -8,0 48 Neohesperidin -9,2
18 (-)-Epigallocatechin Gallate -9,0 49 Nobiletin -7,3
19 Equol -8,0 50 Puerarin -8,2
20 Eupatilin -8,0 51 Quercetin -8,3
21 Fisetin -8,1 52 Querecitrin -9,3
22 Flavanone -8,4 53 Rutin -9,7
23 Flavopiridol -8,3 54 Scutellarin -9,1
24 Formononetin -8,3 55 Silibinin -9,9
25 Genistein -8,0 56 Sophoricoside -8,7
26 Genistin -8,7 57 Tangeretin -7,4
27 Glabridin -9,2 58 Taxifolin -8,4
28 Glycitin -8,3 59 Tectoridin -9,1
29 Hesperetin -8,5 60 Linagliptin -9,6
30 Hesperidin -10,4 61 Sitagliptin -9.3
31 6_Hydroxyflavone -8,2

3.3. Quy tdc 5 tiéu chi Lipinski

Céc hop chat dugc goi 1a “gidng thude” khi
ching dap tmg it nhat 2 trong 5 tiéu chi clia quy
tic 5 tiéu chi Lipinski: khdi luong phan tir
< 500 Da; c6 tinh wa dau cao (logP nho hon 5);
khong c6 nhidu hon 5 nhom cho lién két
hydrogen; khoéng c6 nhidu hon 10 nhém nhan

lién két hydrogen; d6 khiic xa mol phai nam
trong khoang 40-130.

Tir két qua Bang 2 cho thay chi c6 hop chit
silibinin dap g nhiéu hon 2 tiéu chi trong 5 tiéu
chi theo Lipinski. Tiép theo, hop chét nay tiép
tuc dugc danh gia cac dic tinh vé duge dong hoc
- doc tinh br:ng du doan ADMET.
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Bang 2. Két qua quy téc 5 tiéu chi Lipinski

Nhém cho | Nhém nhan A1
A 1% A1 X Do khuc xa
) Trong lugng | lién két lién ket logP mol (MR) ) )
STT Hop chat phan tir hydrogen | hydrogen (<5) (40-130) Giong thudc
(<500) (HBD) (HBA)

(<5) (<10)
1 Amentoflavone 538 6 10 4,82 140,62 Khong
2 Hesperidin 610 8 15 -1,157 140,7 Khong
3 Methyl_Hesperidin 624 7 15 -0,85 145,59 Khong
4 Rutin 610 10 16 -1,88 137,5 Khong
5 Silibinin 482 5 10 2,36 119,45 Co

3.4. Du doan ADMET

Bang 3. Két qua danh gia ADMET

| Silibinin
Hip thu
D0 hoa tan trong nudc (log mol/L) -3,204
Tinh thim qua mang Caco-2 0435
(log Papp in 106 cm/s) ’
Hap thu qua duong rudt (%) 61,861
Phén bo ,
'VDss (Thé tich phan bd)
(log L/kg) 0,369
Chuyén héa
Co chat CYP2D6 Khong
Co chat CYP3A4 Khéng
Chat trc ché CYP2D6 Khéng
Chat rc ché CYP3A4 Khong
Thai trir
Do thanh thai toan phan
(log ml/min/kg) 0,103
Co chit OCT2 than Khong
Doc tinh
Doc tinh AMES Khong
Doc tinh cap tinh cua chudt qua 2559
duong miéng (LD50) '
P oc tinh man tinh cia chudt qua 3494
duong miéng (LOAEL) '
Nhiém doc gan Khéng
Nhay cam da Khong

bé phan tich hiéu qua dugc dong hoc cua
hop chét silibinin ¢6 tac dung trc ché DPP-1V,
ching tdi danh gia cac théng sé duoc dong hoc
va doc tinh bang sir dung phan mém pkCSM.
ADMET bao gbém 5 thong s6: hap thu, phan bd,

chuyén hoa, thai trir va doc tinh. Tét ca 5 thong
s6 déu can thiét dé ching minh kha ning thanh
cong ciia mot thudc. Dy doan vé dic tinh hép thu,
phan bd, chuyén hoa, thai trir va doc tinh cua hop
chit silibinin duoc chon duge thé hién trong
Bang 3.

Chung t6i danh gia kha nang hap thu cia hop
chat dugc phéan tich dua vao thong s6 vé tinh
thAm qua mang Caco-2 va kha ning hip thu
thudc & rudt (ngudi). Mot hop chit duogce cho 1a
¢6 kha niang thim tét khi tinh thAm qua mang
Caco-2 16n hon 0,9. Két qua tir Bang 3 cho thiy
chat co gia tri nhé hon 0,9 chimg minh kha ning
thim qua mang thim Caco-2 thip. Tuy nhién,
kha nang hap thu ¢ rudt ngudi cia hop chat nay
t6t (61,861%).

V& phan bd, cac hop chit duge cho 1a phan
b tét dén cac mo néu gia tri log VDss > 0,45 va
phan bd kém néu log VDss < - 0,15 [16]. Bang 3
cho thay silibinin c6 gia tri 14 0,369 chimg to chat
cling c6 kha ning phan bd twrong dbi tot.

Vé chuyén hoa, hé cytochrome P450 1a hé
enzym quan trong trong qué trinh chuyén hoa
thudc & gan voi hai kiéu hinh chinh 1a CYP3A4
va CYP2D6. Bang 3 cho théy silibinin khong
phai co chat va chat tc ché cua 2 enzym
CYP3A4 va CYP2D6.

V& thai trtr, chung t61 dy doan téng d6 thanh
thai va kha ning 1a co chit OCT2 ¢ than. Chat
véan chuyén OCT?2 1a chét van chuyén hip thu &
than, dong vai trd quan trong trong qua trinh xi
1y, thai trir thudc va cac hop chat ndi sinh & than
[16]. Silibinin khong phai 1 co chit OCT2. Vé
ddc tinh, hop chit du doan khong gay doc tinh
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AMES, khong gay doc trén da va khdng c6 doc
tinh trén gan.

3.5. M6 phong tuong tic ciia hop chat véi dich
phdn tir DPP-1V

Vi tri hoat ddng cua enzym DPP-IV (Hinh 3)
bao gdm céc ti S1 va S2 ky nudc (chira Arg125,
Ser209, Phe357, Arg358, Tyr547, Ser631,
Val656, Trp659, Tyr662, Tyr666, Asn710 va
Val711) va S3 (Asn281, Leu294, Leu340,
Val341, Ala342, va Arg343) 1a vi tri lién két thay
thé va dugc coi 1a vi tri lién két di 1ap thé. Cac
axit amin ky nuéc ¢ ddu N cta enzym (Glu205,

Glu206 va Tyr662) dugc cho la lam tang tinh déc
hiéu ciia co chat DPP-IV [12]. Xét vé kha ning
tuong tac voi vi tri hoat dong cia DPP-IV,
silibinin ¢6 kha ning tuong tac voi DPP-IV tbt
hon so v&i chat chimg 1a linagliptin (Hinh 4). Tai
vung hoat dong S1 va S2 ky nudc cia DPP-1V,
silibinin tao lién két m-m v6i cac axit amin
Phe357 va Tyr547, lién két hydro v6i Tyr662 va
lién két van der Waals véi Tyr666 va Asn710.
Dic biét, silibinin déu lién két voi cac axit amin
ky nuéc & dau N cia DPP-IV, d6 1a Glu203,
Glu206 thong qua lién két van der Waals va
Tyr662 thong qua lién két hydro, tir d6 1am ting
tinh dic hiéu cta co chat DPP-IV (Bang 4).

Bang 4. Vi tri lién két hop chat Silibinin va Linagliptin lién két voi DPP-IV trong ving hoat dong tuwong tmng.

STT Tén hop chat Axit amin tao lién két voi DPP-IV
Phe357, Tyr547, Tyr631, Ser630, Gly632, Val546, Gly628, Lys554,
1 Silibinin Trp629, Trp627, Tyr752, His740, Tyr662, Arg125, Asn710, Glu205,
Glu206, Tyr666
Trp631, Trp659, Val656, Trp662, His740, Val711, Argl25, Tyr547,
2 Linagliptin Tyr666, Gly741, Gly632, Ser630, Lyr554, Val516, Gly628, Asp545,
Trp627, Trp629

Hinh 3. Vung vi tri hoat dong ctia DPP-1V.

Trong nghién ciru nay, chung toi tlen hanh
sang loc a0 59 hop chat flanovoid c6 nguon gbe
thién nhién. Két qua thu dugc hop chét silibinin
1a hop chat tiém nang cho thay kha ning gan két
t6t voi enzym dich do ¢6 cac vong thom tao lién
két 7-r On dinh, lién két hydro va lién két van der
Waals bén viing twong tac tot voi viing vi tri hoat
dong ctia DPP-1V, dap tmg dugc cac ti€u chi cla

mot hop chét gidng thudc, tinh kha quan vé mat
dugc dong hoc va doc tinh.

Silibinin la flavonoid c6 kha nang tao lién
két t6t voi DPP-IV. Tir cic nghién ctru cong bd
truée day cho théy silibinin ¢6 tic dung trc ché
qua trinh tan tao duong trong huyét thanh nguoi,
dong vai trd quan trong trong giam cic bién
chimg lién quan dén bénh dai thao duong
[17, 18]. Silibinin c6 d¢ phan bd twong doi tot va
silibinin khong 1a co chat va khong tc ché hai
enzym quan trong CYP2D6 va CYP3A4.

Tai Viét Nam, c¢6 rat nhiéu loai duoc liéu c¢6
tiém ning va duoc nhan dan sir dung trong dleu
tri bénh dai thao duong nhu cac cay ma dé, qué,
14 dira, sinh dia, sau dau, xoai, voi, lugc vang, nd
ngay, kho qua, qua lau, mach mén, ... [19]. Hién
nay, ty 1¢ bénh nhan méc dai thao duong tai Viét
Nam ngay cang tang cao, trong khi do 5O luong
thuoc cung cap trén thi truong Viét Nam chu yéu
van phai nhap khau clia nudc ngoai, vi vay viéc
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trién khai cac nghién ctru dé tan dung cac bai
thudc dan gian va ngudn duoc liéu phong ph tai
Viét Nam 1a v cing can thiét. Flavonoid la
nhém hop chét phong phi, ¢ san nhiéu trong tu
nhién, c6 tiém nang cao trong diéu tri dai thao

A d0

A

duong. Do do, can c¢6 cac nghién ctu thuc hién
siu hon dé tim ra cac hop chat tiém nang khéc
thudc nhom flavonoid ciing nhu cac nghién ctu
in vivo, in vitro cia silibinin trong diéu tri dai
thdo dudng.

B

Hinh 4. Tuong tac giira silibinin (A), linagliptin (B) véi DPP-IV.

4. Két luan

Két qua nghién ctru nay cho thay silibinin 1a
hop chit tiém ning trong diéu tri dai thio duong
type 2 trong s6 cac hop chét flavonoid tu nhién
da sang loc. Hop chit nay c6 niang luong lién két
thip voi enzym DPP-IV, dap tng duoc céc tiéu
chi giéng thudc theo danh gia 5 tiéu chi Lipinski
va phan tich ADMET. Do d6, can tién hanh
nhitng nghién ctru in vitro va in vivo dé ti wu
hoa va phat trién hop chit trong diéu tri dai thao
duong type 2.
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