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TOM TAT

Khung swon chalcone déng vai tro quan trong trong cong cudc thiét ke
cdc logi thuéc chong ung thu. Trong nghién ciru ndy, cdc dan xudt
chalcone chira hop chdt di vong la quinazolinone, benzimidazole,

benzoxazole va 1,3,4-oxadiazole véi hoat tinh chong ung thw tiém nang da
dirgc xem xét vé kha ndng gdn két voi DNA. Cdc hop chat cho két qua xen
ké vdao DNA chit so véi hop chat déi chitng trén phuwong dién cdp dé phén
tir. M6 phong dong luc hoc da dwoc thuc hién cho bén phic hop 16t nhat,
két qud cho thdy sw on dinh vé cau triic da duwoe gdn két & cac phire hop
pho”'i t-DNA. Dy dodn vé ADMET ciing da dwoc thyc hién cho cdac pho”'i
tie nay. Tom lai, nghién ciew ndy khuyén khich téng hop cdc hop chat
chalcone chira di vong, nghién ciru kha nang twong tac voi DNA va hiéu
qua gdy déc té bao cia ching bang cdc mé hinh thuc nghiém in vitro.

Nhom hop chdt nay ¢é thé hiru ich cho viéc phat trién cdc tde nhdn hodc
thude chong ung thw da muc tiéu méi va tiém nang trong tiwong lai.

Tir khod: Chalcone, docking phdn tir, DNA, déng hoc phdn tir, hop chat
di vong, ung thw

ABSTRACT

Chalcone scaffolds play an important role in anticancer drug design. In
this article, the chalcone derivatives containing heterocyclic moiety
(quinazolinone, benzimidazole, benzoxazole and 1,3,4-oxadiazole) with
potential anticancer activity have been reviewed on the prediction of
DNA-binding. Compounds provided excellent results for DNA
intercalation, compared with those of the standard at a molecular level.
Molecular dynamics simulations were performed for the top four docked
complexes, which indicated the structural stability of the DNA-ligand
complexes. ADMET prediction was also performed for the top ligands. In
summary, this study encouraged the synthesis of designed compounds and
the study of their in vitro DNA interactive ability and cytotoxicity. This
class of compounds might be helpful for the development of new and
potential multi-target anticancer agents or drugs in the future.

Keywords: Cancer, chalcone, DNA, heterocyclic, molecular docking,
molecular dynamic
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1. GIOI THIEU

Ung thu 1a bénh bat thuong, kho kiém soat, dic
trung boi su ting sinh nhanh chong cua céac té bao.
Ung thu dugc xép hang 13 nguyén nhan gay tir vong
dung thtr hai trén toan thé gidi, chi dung sau cac
bénh tim mach (Counihan et al., 2018; Rashid et al.,
2019). Pi c6 nhiéu nghién ciru vé& dugc 1y va cai
thién hiéu qua cua céac loai thudc chéng ung thu cho
cac muc tiéu diéu tri khac nhau (Malik et al., 2021;
Nguyen et al., 2021; Phuong et al., 2022). Céc phan
tor da dang, mdi la, duoc nhim muyc tiéu dé giai
quyét cac van dé vé khang thudc va ting hiéu luc
hodc gidm tac dung phu cia céc loai thude (Bui et
al., 2022; Daoui et al., 2023; Karimian et al., 2021).
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Deoxyribonucleic acid (DNA) 1a muc tiéu ndi
bat trong cac nghién ctru vé phat trién va kham pha
cac loai thudc chdng ung thu. Cac loai thude twong
tac voi DNA va cac protein lién quan theo nhiéu
cach khac nhau dan dén viéc chdm dut sy phat trién
khong kiém soat cua té bao ung thu (Delgado et al.,
2018). Nhiéu hop chit cho thdy sy twong tic manh
v6i cac cap DNA base, qua d6 cho hi€u qua gay doc
té bao ung thu. Cac hop chat nhu amonafide (1),
mitonafide (2), elinafide (3) va naphthalene diimide
BMSG-SH-3 (4) thé hién cac dic tinh twong tic xen
k& voi cac DNA base tdt, cho théy cac hoat dong
chéng lai cac khdi u trong cac mo hinh thir nghiém
va dugc dua vao nghién cru 1am sang véi thanh
cong dang khich 1€ (Hinh 1) (Allen & Lundberg,
2011; Casado et al., 1996; Hampel et al., 2013;
Villalona-Calero et al., 2001).
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Hinh 1. Céc hop chit nhiim muc tiéu DNA va dinh hwéng thiét ké cac din xuit chalcone chira di vong
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Chalcone (5) 1 tién chét cua cac hop chét dwa
trén flavonoid va isoflavonoid, ngoai ra chalcone
cling 1a tién chit dé téng hop cac di vong
(pyrimidine, pyrazole, pyrazoline va imidazole)
(Azarifar & Ghasemnejad, 2003; Bhat et al., 2005;
Lin et al., 2002; Varga et al., 2003). Cac chalcone
va din xuit cua nod thé hién da dang cac hoat tinh
sinh hoc, ddc biét hi¢u qua chéng lai cac khéi u va
trc ché (histone deacetylase) HDAC-m6t muc tiéu
tiéu biéu cuia cac loai thude diéu tri ung thu hién nay
(Abou-Zied et al., 2019; Loa et al., 2009; Mohamed
et al., 2017). Ngoai ra, chalcone con dong vai tro
nhu chit nhan Michael (Michael acceptor), do do,
dé dang hinh thanh lién Kkét cong hoa tri véi thiol
hodc cac nucleophile (Dinkova-Kostova et al., 2007;
Gan et al., 2013; Srinivasan et al., 2009). Mot )
chalcone chira mach méanh 1a cac di vong cho thdy
nhdm muc tiéu hiéu qua vao DNA. Hoat tinh giy
doc té bao manh da dugc nhan thiy cua hop chét
chalcone (6) chong lai dong té bao u ac tinh JRS,
nghién ctru da chi ra sy phire hop xen k& cua hop
chét (6) véi DNA (Via et al., 2009). Hon nira, cac
nghién ctru v& sy bién tinh nhlet cua pyrrolo[2,1-

¢][1,4]benzodiazepine lién két vdi chalcone sir dung
DNA tuyén trc cta bé (CT-DNA) cho thiy hop chit
(7) ¢6 ai luc lién két DNA t6t, déu nay dan dén hiéu
qué ctia hop chit (7) d6i v6i 9 loai ung thu khac nhau
(Kamal et al., 2013; Karthikeyan et al., 2015).

Nam 2015, Ren va cong sy da kham pha va téng
hop mét loat cac hop chit N-acyl homoserine
lactone. Nghién ciru vé mdi lién hé giita ciu trac va
hoat tinh sinh hoc chi ra rang cac hop chat c6 khung
chalcone da ting cudng déng ké kha ning gy doc
té bao (Ren et al., 2015). Cac hop chit c6 khung 4-
amino chalcone (9) dugc tong hop tir tién chit
chalcone (8) cho thiy kha ning trc ché tuyét voi doi
v6i tht ca cac dong té bao ung thu di dwoc thu
nghiém va manh hon nhiéu so vé6i 5-FU va N-(3-
oxododecanoyl)-L-homoserine lactone (OdDHL)
(Ren et al., 2015). Khung ciu tric chalcone (8) ¢
thé lam khudn mau dé t6i wu hoa hodc thiét ké cac
hop chat tiém ning mang cac nhom thé khac nhau
(Abou-Zied et al., 2019; Ren et al., 2015).

Dic biét, trong nd lyc kham pha va phat trién cac
hop chét c6 kha ning mang lai hiéu qua cho cac
phuong phap diéu tri ung thw, mot sé nghién ctru gan
day da cho thdy hiéu qua manh mé cta cic hop chét
di vong nhu quinazoline, benzimidazole, 1,3,4-
oxadiazole va benzoxazole chéng lai cac loai té bao
ung thu khac nhau (Bui et al., 2022; Bui et al., 2022;
Quy et al., 2022). Bac biét, cac hgp chét chira mach
carbonyl bt bao hoa tuong tu chalcone va hop chit
mang di vong quinazolinone da cho thay tiém ning
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nhdm muc tiéu vao enzyme HDAC, thé hién kha
ning gy doc té bao ung thu manh mé trén cac thu
nghiém in vitro va danh gia hiép dong (Bui et al.,
2022; Nguyen et al, 2022; Quoc va ctv.,
2021,2023).

Chinh vi vdy, trong nghién ctru nay, chién lugc
duoc d& xuit nham thiét k& mot loat cac hop chit
chalcone mang mach nhénh 14 cac hop chat di vong
khac nhau (Hinh 1) dya trén khung cdu tric
chalcone (8) di duoc cong bd trudc ddy, sau dé cac
hop chét ndy dwoc danh gia kha ning tao phirc hop
xen k& v&i cac don vi nucleotide cia DNA. Céc két
qua thu dugce gop phan cung cip nhimg thong tin
hitu ich v& cic phan tir tiém nang, dinh hudng cho
téng hop, thir nghiém sinh hoc va phat trién thanh
céc tng cir vién thudc méi. Nghién ctru sé mang lai
nhitng kham pha quan trong, bd sung ngudn thong
tin hitu ich trong linh vyc hoa dugc va nén y hoc
trong tuong lai.

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi

Céc két qua mo phong va khao sat dong luc hoc
phan tir dugc thyc hién trén bo xur 1y Intel® Core™
15, thé hé 12 vai 6 16i va 12 luong, 4,40 GHz.

2.2. Chuén bi phéi tir va mé hinh DNA

Cac phdi tir (ligand) dwoc chuin bi bing
GaussView 6.0, sau do cAu tric duoc tdi wu hoa
ning luong-ciu tric trong Gaussian 09. M6 hinh
DNA duplex d(ATGCAT)2 dugc tai vé& tir ngan
hang co so dir liéu protein (https://www.rcsb.org/)
v6i ma dinh danh 1an luot 1a 1CX3 (Gallego & Reid,
1999). Tét ca phéi tir va DNA duoc proton hoa voi
mdi truong pH = 7,4 trude khi qua trinh docking
phan tir dwoc tién hanh.

2.3. Docking phan tir

Qua trinh docking phan tir dugc thyc hién va
danh gia két qua boi ba phan mém, tuong tmg voi
cac ham tinh diém khac nhau bao gom Autodock
Vina (Trott & Olson, 2010), Flexx (Kramer et al.,
1999) va Goldscore (Jones et al., 1995, 1997). Gbe
toa d0 XYZ cua hop ludi dugce lya chon 1a tam cua
phdi tir ddng két tinh c6 trong md hinh da duoc tai
vé tir RCSB twong tmg X= 0,523493, Y=1,397942,
Z= 0,113928, vung khong gian hop ludi dugce lua
tron bao trum cd DNA. Riéng LeadIT va GOLD
viing khong gian dugc lya chon 12 6,5 va 10 A. Cac
thong s6 khac duoc cai dat theo ché d6 mic dinh cua
ting cong cu.
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2.4. Dong luc hoc phan tir

Dong luc hoc phan tir dugc thuc hién bé‘tng phén
mém Desmond v2018 trén hé didu hanh Ubuntu. Hé
thong duoc cai dit chay md phong dwa trén st
manh ciia CPU. Dung méi véi md hinh SPC (phan
tr nude) duge thiét 1ap & dang hop mo phong lap
phuong. Sau do6, cac ion mudi Na* va Cl- duoc thém
vao dé trung hoa, nong do duoc dat 1 0,15 M. Mo
phong dong luc hoc phan tir duge thyc hién trong
10 ns, trong mot to hop NPT. Cac thong sé khac
duoc cai dat theo mac dinh cua phﬁn mém.

2.5. Dw doan ADMET

Du doan ADMET st dung SwissADMET

(http://www.swissadme.ch/), t&p dau vao duoc sir
dung la SMILES.

2.6. Phan tich két qua
_ Céc két qua dugc phan tich va hién thj bang phan
mém PyMol va Discovery Studio.
3. KET QUA VA THAO LUAN
3.1. Panh gia mo hinh
Ba phin mém docking sang loc 4o di dugc sir

dung dé danh gia mo hinh docking phan tir dya trén
phttc hop DNA duplex d(ATGCAT)2. Autodock

RMSD 0 9937 A

GOLD (Goldscore) LeadIT (Flexx)

RMSD 2, 462 A

Tép 59, S6 64 (2023): 44-53

Vina, Flexx va Goldscore dugc tich hgp tuwong tng
trong cong cu PyRx v0.8, LeadIT v2 va GOLD v5.3.

Chu tir elinafide (3) dong két tinh trong phirc hop
céu tric DNA duplex d(ATGCAT)2 da duoc tai tao
va gin két nguoc vao cdu tric DNA. Gia tri RMSD
(root-mean-square deviation) dwgc tinh toan cho
thiy mé hinh docking st dung Goldscore cho két
qua tbt vuot trdi hon so véi Autodock Vina va
Flexx. Mot mé hinh docking cho két qua dat do tin
cay cao khi gia tri RMSD thu duoc nhé hon 1,5 A.
Cu thé, redocking cua ligand (3) vao cau tric DNA
duplex d(ATGCAT)2 st dung Goldscore cho két
qua tot nhét véi gia tri RMSD thu duoc 1a 0,994 A
(Hinh 2), trong khi d6 stir dung LeadIT va Autodock
Vina thu dugc gia tri lan luot 1a 2,462 va 6,071 A.
Diéu nay cho thay, viéc st dung PyRx va LeadIT
cho viéc sang loc cac hop chit nhim muc tiéu vao
DNA duplex d(ATGCAT)2 thu dugc cac két qua dat
do tin cay thip hon so véi GOLD. Sir dung GOLD
cho phép tai tao chinh x4c cAu hinh lién két ctia chat
trc ché ddng két tinh elinafide (3) tai vi tri lién két
v6i DNA. Diéu nay cho phép sang loc 4o cac hop
chét nham vao DNA chinh x4c hon va d& dang truc
quan hoa cac tuong tac xen ké cta phdi tir véi cac
cap DNA base. Do do, bo cong cu GOLD v5.8 dugce
lya chon va st dung cho cac budc sang loc ao cac
hop chat nhdm muc tiéu vao DNA trong nghién ciru.

RMSD 6, 071 A

PyRx (Autodock Vina)

Hinh 2. Céu hinh lién két caa elinafide véi DNA duplex d(ATGCAT)2 dwgc tai tao béi b cong cu
GOLD, LeadIT va PyRx.

Ghi chii: Phéi tir mdu luc va mau vang twong tmg véi két qua re-docking va dong két tinh trong phirc hop. Pon vi

nucleotide A (que do), T (que lam), G (que luc) va C (que tim).
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3.2. Sang loc cic hop chit nhim muc tiéu
DNA

GOLD 1a phin mém docking phan tir thong
dung, cong cu cho phép thuc hién sang loc 4o véi
két qua chinh xac kha cao, khac véi cac phan mém
nhu PyRx hoac LeadIT, GOLD st dung ham tinh
diém theo kinh nghiém (Goldscore) cac hop chat co
diém so cang cao chimng t0 ai lyc lién két voi thy thé
cang tot, diéu nay phu hop dé so sanh véi cac hop
chat c6 chung mot khung sudn céu tao. Tir két qua
redocking ciing cho thdy, dbi véi cau tric cua
elinafide, GOLD cho phép tai tao lai kha twong dong
so voi phirc hop két tinh trén PDB (Goldscore =
112,6609).

Qua trinh sang loc thé hién cac hop chét déu co
kha nang nham muc tiéu lién két vao DNA, khong
¢6 hop chét nao docking khong thanh cong (Bang 1-
5). Dya trén cu hinh lién két v6i DNA duplex
d(ATGCAT)2 cua cac hop chét cho thdy cac hop
chat déu hinh thanh cac tuong tac xen k& véi cac don
vi nucleotide twong ty nhu hop chét elinafide. Téng
thé cac hop chét déu co diém Goldscore trén 70, dic
biét, cac hop chat c¢6 chira nhom methoxyl cho thay
kha ning lién két tiém ning véi DNA duplex
d(ATGCAT)2, diém duoc danh gi trén 80. Bén hop
chat duge xép hang cao nhét Goldscore >95 dugc
xac dinh thudc vé cac hop chét chua dj vong 1,3,4-
oxadiazole (39, 44 va 45) va benzimidazole (30).
Céc hop chit mang di vong quinazolinone (22 va
25) va benzoxazole (35) déu cho thiy tiém ning véi
diém danh gia cao hon 88.

Bang 1. Két qua docking cic din xuét chalcone
c¢6 mach nhanh chira vong thom

NESeane

Code Vitri A Goldscore®
11 4-OMe-Ph 79,9380
12 4-Me-Ph 75,0830
13 4-F-Ph 76,3885
14 2,4-(F)-Ph 77,2196
15 2-F, 4-CIPh 78,3867
16 2-pyridinyl 77,9991
17 3-pyridinyl 74,0544
18 4-pyridinyl 77,2790

Elinafide® 112,6609

Ghi chii: “Phoi tit dong két tinh dwgc xem la chdt doi
cﬁ#ng. bGia tri Goldscore cao hon cho biét di luc lién
ket tot hon.
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Bang 2. Két qua docking cic din xuét chalcone

chwra di vong quinazolinone

(6]
I 0
o H

Code Nhom R’ Goldscore”
19 H 73,0689
20 CH; 72,8837
21 CoHs 85,6977
22 4-OMePh 92,4713
23 4-MePh 85,1550
24 4-FPh 78,4610
25 2-pyridinyl 92,4572
26 3-pyridinyl 80,0146
27 4-pyridinyl 77,5617

Elinafide® 112,6609

Ghi chii: “Phéi tik dong két tinh dwgc xem la chat doi
chimg. "Gia tri Goldscore cao hon cho biét di luc lién

két tot hon.

Bang 3. Két qua docking cac din xuit chalcone

chira di vong benzimidazole

@Y

Code Nhém R’ Goldscore”
28 H 85,6087
29 Bn 87,1282
30 4-OMeBn 96,9016
31 4-MeBn 85,5849
32 4-FBn 92,4996

Elinafide?® 112,6609

Ghi chii: “Phéi tir dong két tinh dwoc xem la chdt doi
chimng. "Gid tri Goldscore cao hon cho biét di luc lién

két t6t hon.

Bang 4. Két qua docking cic din xuét chalcone
chira di vong benzoxazole

@Y

Code Nhom R’ Goldscore”
33 H 80,0481
34 Bn 77,0818
35 4-OMeBn 88,4076
36 4-MeBn 77,0821
37 4-FBn 80,1787

Elinafide?® 112,6609

Ghi chii: “Phoi tir dong két tinh duwgc xem L chat doi
chimng. "Gid tri Goldscore cao hon cho biét di lyc lién

két tot hon.
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Bing 5. Két qua docking cic din xuit chalcone
chira di vong 1,3,4-o0xadiazole

(0]
L0
R@‘(\S_\L’,/ \)ku O O

Code Nhém R’ Goldscore®
38 H 87,6761
39 4-OMe 97,1154
40 4-Me 84,4839
41 4-F 81,8832
42 2,4-(F); 91,4127
43 2-F, 4-Cl 85,6042
44 3,4,5-(OMe); 98,7376
45 3,4-(OMe), 99,3424

Elinafide?® 112,6609

Ghi chii: “Phoi ti dong két tinh dwgc xem la chdt doi
ci{#ng. bGid tri Goldscore cao hon cho biét di luc lién
ket tot hon.

'Hinh 3 thé hi¢n céc cau hinh lién két ctia bon hop
chat dugc xép hang dau. Ca bon hop chat duge danh

Tép 59, S6 64 (2023): 44-53

gia tiém nang cho 4i luc lién két tét véi DNA. Cu
thé, hop chit 30 thé hién cu hinh lién két xen k&
kha twong ddng voi elinafide. Hai twong tac
hydrogen dugc phat hién gilta di vong
benzimidazole va adenine (A) va cytosin (C). Ngoai
ra, cAu trac chalcone tao ra nhiéu twong tac xép
chdng pi-pi vdi ca 4 nucleotide. Tuwong tac pi-sulfur
v6i thimine (T) cing dugc nhan thay trong phirc hop
30-DNA duplex d(ATGCAT)2. Cac hop chit 39, 44
va 45 cho thiy c4u hinh lién két twong ty nhau, déu
hinh thanh nhiéu twong tac xép chdng pi-pi giita cac
don vi vong thom va cac don vi nucleotide cua
DNA. Khong c6 cac tuong tac hydrogen nao dugc
phat hién trén ca ba hop chét ddi voi DNA. Di vong
1,3,4-oxadiazole thé hién lién két gitta cd@p electron
don doc (lone pair: Ip) va hé thong pi clia guanine
(G). Trong khi d6, twong tac Ip-pi dugc quan sat thiy
giita nhém carbonyl bat bdo hoa cua chalcone vai
thimine trén hop chit 44. Cac tuong tac lp-pi da
duoc dé xuit 1am 6n dinh cu trac DNA va protein,
dong thoi tham gia vao qué trinh hinh thanh phirc
hop gitra protein-DNA (Novotny et al., 2016).

Hinh 3. Céu hinh lién két ciia bon hop chit chalcone tiém niing nhét véi DNA duplex d(ATGCAT)2
Ghi chu: Don vi nucleotide A (que do), T (que lam), G (que luc) va C (que tim).
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3.3. Dong hoc phan ti

B6n mé hinh phirc hop cta 30, 39, 44 va 45 véi
DNA tiép tuc dwoc nghién ciru dong hoc phan tir
trong moi truong nudc, nhiét do 300 K, ap suét 1
atm va tai pH = 7,4 (Hinh 4). Mdc thoi gian khao sat
1a 10 ns, twong ung véi 10000 ps. Giai doan thoi
gian dau tién 2000 ps, hay thoi diém bat du mo
phong, di ching kién su dao dong cia cac phdi tir
tai vi tri lién két khi gia tri RMSD thay dbi trung
binh tir 1-3 A. Nhin chung, gi4 tri RMSD trung binh

Tép 59, S6 64 (2023): 44-53

clia cac phoi tir van 6n dinh duéi 5 A, cac phdi tir
khong c6 sy thay d6i nhidu vé& mat cu trac hay bi
anh huong boi méi truong ciia co thé. Cac hop chat
44 va 45 cho thiy sy dao dong bét 6n dinh, diéu nay
c6 thé giai thich 1a do ¢6 nhidu nhoém methoxyl ton
tai trong cAu trac, diéu nay dan dén su x0ay cua cac
nhém alkyl va x4o tron cta cac hydrogen. Hop chat
30 cho thdy sy 6n dinh trong giai doan dau tir 2000
dén 6000 ps, c6 su x40 tron dan dén gia tri RMSD >
5 A trong khoang 6000 dén 9500 ps va 6n dinh lai
sau khoang thoi gian 9500 ps.

— Hop chét 30
— Hop chét 39
— Hop chat 44
— Hop chat 45

4000
The&i gian (ps)

6000

8000 10000

Hinh 4. Dng lyc hoc phén tir cia cac phirc hop giira DNA véi bén hop chit chalcone chira di vong
tiém ning nhét trong moi trueong nwée & pH = 7,4 véi khodng thoi gian 10 ns

Hop chét 39 cho thay su 6n dinh hon so v&i cac
hop chét con lai sau 4000 ps. Do d6, 39 co tuong tac
lién két véi DNA muc tiéu tot hon so véi cac phdi
tr khac, biéu thi réng lién két cua phéi thr tai vi tri
gan két xen ké& véi cac don vi nucleotide tuong dbi
on dinh trong khoang thoi gian 10 ns. Pong hoc
trong 10 ns 1a khong du dé khang dinh sy 6n dinh
ctia phtrc hgp mot cach chi tiét nhat. Trong tuong
lai, c4n c6 nhirng nghién ctru khao sat dong hoc phan
tir vi khoang thoi gian dai hon dé danh gia su 6n

dinh va kha nang phong thich cua hop chat dbi voi
DNA.

3.4. Du doan so lwgc ADMET

Bon hop chat 30, 39, 44 va 45 duoc dy doan vé
ADMET nhu d6 hoa tan ESOL (mg/mL), hép thy
qua dudng tiéu hoa (GI), thAm thiu qua hang rao
mau ndo (BBB), anh hudng co chit P-glycoprotein,
chét e ché Cytochrom P450 (Bang 5).

Bang 6. Cac thudc tinh so luge vé ADMET ciia bon hop chit chalcone chira di vong tiém ning

Hop chat
Thube tinh 30 39 44 45
D6 hoa tan, mg/mL 4,84E-05 9,60E-04 7,67E-04 8,63E-04
Hap thu qua duong tiéu hoa Thip Thip Thap Thip
Do tham thdu BBB Khong Khong Khong Khong
Co chat P-glycoprotein Khong Khong Khong Khong
Chat trc ché CYP1A2 Khong Khong Khong Khong
Chit trc ché CYP2C19 Co Co Co Co
Chat trc ché CYP2C9 Co Co Co Co
Chat trc ché CYP2D6 Khong Khong Khong Khong
Chit trc ché CYP3A4 Co Co Co Co
Thim thau qua da (log Kp), cm/s -4,93 -5,70 -6,11 -5,90

Ghi chu: BBB (blood brain barrier): hang rao mau ndo, CYP: Cytochrome P450.
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Céc hop chit cho thay d6 hoa tan trung binh (39,
44, 45) va thip (30), hap thu qua duong tiéu hoa thap
va tinh thim BBB thip. Cytochrom P450 xuc tac
cho nhiéu phan tmg lién quan dén chuyén héa thudc,
céc hop chat dugc du doan trc ché lién quan dén
CYP2C19, CYP2C9, CYP3A4. Ngoai ra, kha nang
tham thau qua da ciing khong duoc quan sat thiy &
ca bdn hop chit. Cac dy doan ADMET nay khuyén
khich ring cin c6 thém cac budc tbi wu hoa cac phan
tir bang cach cai thién ddng thoi cac twong tac muc
tiéu va cac dac tinh cita ADMET cho phu hop 1a cac
{mg vién thudc tiém ning trong twong lai.

4. KET LUAN

Nghién ctru da dinh hudng thiét ké 34 hop chét
dan xuét cua chalcone mang cac hop chét di vong,
c6 kha nang tuong tac xen k& véi muc tiéu DNA
duplex d(ATGCAT)2. Bon hop chit chira di vong
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