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Summary

Reactive oxygen species (ROS) have been implicated as a cause of degenerative diseases such
as cardiovascular, aging, diabetes and cancer. Chalcone is a simple compound that belongs to a
flavonoids group, which presents in foods and widely distributed on a worldwide basis with more
than 90,000 species. Chalcone and its derivatives have been reported to be antioxidant, anti-
inflammatory, anti-cancer, cardiovascular protection, anti-viral. These biological activities are mainly
related to the anti-free radical potential of chalcone. This study was performed with an aim to
research related to QSAR for antioxidant activity of chalcone derivatives. The results of QSAR model
with the values of R?, Q*> and RMSE are 0.66, 0.65 and 0.4, respectively indicates that this is an
acceptable model to predict the biological activity of chalcone derivatives. The QSAR model was
then applied to screen for biological activities of 193 in-house chalcones with the results show that

the 10 substances with the best antioxidant activity determined by the DPPH activity test.
Keywords: Reactive oxygen species, antioxidant activity, chalcone, QSAR.

Dit van dé

Qua trinh oxy hoa trong co thé tao ra cac gbc
tw do sé tao nén mét chudi phan (ng day
chuyén co thé pha hiy cac té bao, lam tén
thwong md. Céac gbc tw do duwoc phan thanh 2
nhém chinh la ROS (Reactive Oxygen Species)
va RNS (Reactive Nitrogen Species). ROS la
nhirng phan t& hoéa hoc trong clu tric cé sw
phan &ng cla oxy nhw superoxid, hydroxyl,
peroxyl, alkoxyl, hydroperoyl " 1a chét oxy hoa
manh lién quan dén cac bénh ly quan trong nhu:
bénh vé& tim mach, 130 hoa, tiéu dudng, than
kinh va ung thw * 3. Chét chéng oxy hoa la
nhirng chét c6 kha nang &rc ché hay trung hoa
cac gbéc tw do tlr d6 lam gidm cac bénh ly lién
quan. Chat chéng oxy héa cé thé dwoc téng
hop hodc c6 sdn trong tw nhién trong cac loai
thwc phdm, dwoc phdm nhu carotenoid,
tocopherol, vitamin D, acid phenolic, flavonoids,
acid ascorbic hay tannin .
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Chalcon la mét phan nhéom cla flavonoid, nhd
vao déc diém cAu tric nho va sw bién héa vé mat
cau tric héa hoc khién ching cé vai trd quan
trong trong viéc th& hién hoat tinh sinh hoc ¥,
dac biét 1a chéng oxy hdéa ® 7. Nghién ctru xay
dwng md hinh QSAR céc dan chat chalcon cé
hoat tinh chéng oxy héa dwoc thwc hién voi
muc tiéu xac dinh mdi quan hé dinh lwgng gitra
cAu truc va tac dung chdéng oxy héa (quantitative
structure - activity relationships - QSAR), déng
thoi w’ng dung moé hinh sang loc trén co sé di
liéu cac hop chét chalcon ndi bd nham dw doan
tdc dung chéng oxy hoéa cta cac dan chét
chalcon.

Déi twong va phwong phap nghién ctru

Co sé div liéu

Dé6i twong thir nghiém clia dé tai gém 90 hop
chét chalcon va dan xuét 14y tir cac bai bao voi
cac gia tri ICs t¥ 9,56 uM dén 11027,16 pM.
Cac chét co6 hoat tinh sinh hoc dwgc xac dinh
bang phwong phap danh bét géc tw do DPPH ©
nam trong khodng phu hop cho viéc nghién ctru.
Hoat tinh chéng oxy héa ICs cla nhém chét
nghién clru ndm trong khoang tir 99,56 uM dén
11027,16 uM. Trong co s& di liéu, chat cé hoat
tinh chébng oxy héa tét nhat a
SDSaAA_2013_SB7 véi gia tri ICsy = 9,56 uM
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va yéu nhét 1a SaAAoS 2014 2 v&i ICs =
11027,16 uM. Vi gia tri ICs, c6 khodng bién ddi
kha I&n nén da dwoc quy ddi thanh gia tri plCso
theo cong thirc pICsy = -log (ICs), trong doé gia
tri ICso dwoc ddi sang don vi Mol (M) dé thuan
tién cho viéc xay dwng mé hinh. Két qua quy ddi
cho céc gia tri pICs, dao dong tir 1,96 dén 5,02.

Xay dwng moé hinh 2D-QSAR

Céc céu truc 2D cac dan xuét chalcon co
hoat tinh chdng oxy héa thu thap tir cac bai bao
duwoc vé lai bdng phdn mém ChemDraw Pro
12.0. Cac cong thirc sau khi vé dugc tap hop lai
va dwa vao phan mém MOE 2015.10, b6 sung
cac cot dir liéu quan trong va toi thiéu hoa nang
lwgng bang coéng cu “Energy Minimize” Vi
théng sé Gradient = 0,0001 kcal/mol. Tap dir
liéu ban dau s& dwoc phan chia lam 2 phan 14
tap huan luyén (Training Set) chiém 80% sb
chat trong co s& dir liéu dung dé& xay dwng mo
hinh va tap kiém tra (Test Set) chiém 20% sé
chét trong co s& di¥ liéu ban dau dung dé& danh
gia md hinh xay dwng. Céc théng sé mé ta khién
mé hinh khéng c6 y nghia hodc tét gia tao dwoc
loai thé bang phdn mém RapidMiner 5.3. Sau
do, phan mém Weka 3.7.1 dwoc st dung dé lwa
chon céc théng sé mé ta phu hop nhét cho viéc
xay dwng md hinh. M6 hinh 2D - QSAR duwoc
xay dwng bang phwong phap thuat toan binh
phwong téi thiéu héa tirng phan va dwoc loai
nhiéu théng qua phan tich thanh phan chinh
(Pricipal Component Analsysis—PCA), di liéu
md hinh dwoc lwu dwéi dang tép * fit. Day I1a mo
hinh dung dw doan hoat tinh trung hoa cac géc
tw do cla cac chat dang nghién clru. Md hinh
dwoc danh gia bang danh gia LOO, danh gia
Roy v&i ngwdng chap nhan R? > 0,50 va
RMSE < 0,50.

M6 hinh 2D-QSAR trén tap di¥ liéu cac hop
chét chalcon cé tinh chéng oxy héa duoc (ng
dung dé du doan hoat tinh chéng oxy héa cla
193 chalcon lay tr thw vién chat noi bd. Dé ing
dung dwgc mén hinh 2D-QSAR trong sang loc
can lwa chon cac chéat co théng s6 mo td nam
trong khoang gia tri c6 thong s6 moé ta dwoc s
dung dé xay dung mé hinh. Sau d6 (rng dung
mo hinh 2D-QSAR dy doan ICs bang cbng cu
“Model — evaluate” cla phan mem MOE
2015.10 v&i “model file” 1a tép *.fit da xay dwng
chon ra dwoc 10 chéat c6 plCsy thap nhét, tr d6
dw doan hoat tinh chéng oxy héa cla cac chét.

Két qua

Mé hinh 2D-QSAR cac hoat chat chalcon
c6 hoat tinh chéng oxy héa

T co s& di¥ liéu 90 hop chét chalcon va dan
xuét cé hoat tinh chéng oxy hoa duoc xac dinh
bang phwong phap danh bat gbc tw do DPPH.
Cac chét co gia tri pICs tlr 1,96 dén 5,02 duoc
phan bd nhw hinh 1.

Téng cac théng s mo ta tinh toan bang phan
mém MOE thu dwoc 1a 206 thong sb. Sau khi
tién hanh loai bd cac théng sb khong can thiét
bang phadn mém “Rapidminer’, “Weka 5.3
nghién ctru gitr lai 5 théng s6 mé ta quan trong
duwoc trinh bay & bang 1. M&c do twong quan
chéo gitra 5 théng s mo ta dwoc thé hién &
bang 2. Cac théng sb dwoc chon déu cho twong
quan chéo thap (dwéi 70%).
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!'ng dung mé hinh QSAR dy doan hoat
tinh chéng oxy héa chalcon c6 tai thw vién pICS0
nodi bo
Hinh 1. B4 thj phan b6 pIC5o
theo sé luong cac hop chét
Bang 1. Méi tuong quan gitra cac théng sé mé té phén to
a_don  GCUT _SMR 0 PEOE_VSA+2 SlogP_VSAT1 SMR_VSA7
pICs, 0,56 0,33 -0,31 0,36 -0,37
a_don 1
GCUT_SMR_0 0,27 1
PEOE_VSA+2 0,25 0,01 1
SlogP_VSA1 0,15 0,13 -0,04 1
SMR_VSA7 -0,19 -0,36 0,34 -0,08 1
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Bang 2. Y nghia céc théng s6 mo ta

TT Théng sé mo ta

Y nghia

1 a_don SO nguyén tlr cho

lién két hydro (cac nguyén tir vira cho vira nhan lién

két hydro nhw -OH)

2  GCUT_SMR_O

Mo ta viéc dong gop nguyén t&r vao do khuc xa mol (s&r dung phwong
phap Wildman va Crippen SMR) thay vi dién tich cuc bd

3 PEOE_VSA+2

Téng dién tich bé mat van der Waals véi chi sb tich dién tirng phan trong
khoang [0,10; 0,15)

4  SlogP_VSA1

Bién tich cé LogP (o/w) trong khoang (- 0,4; - 0,2]

5 SMR_VSA7

T6ng dién tich bé mat van der Waals c6 dd khuc xa trong vang > 0,56

M6 hinh QSAR sir dung phwong phap phan
chia ngau nhién thu dwoc két qud danh gia
trong bang 3. Tl bang két qua, hé sbé twong
quan R, & 5 m6 hinh xay dwng c6 gia tri ttr 0,65
dén 0,7 cho thdy mirc dod twong quan cao cla
hoat tinh chéng oxy héa gitra gia tri thwe nghiém
va dy doan. Két qua danh gia LOO co gia tri Q?
(Q% > 0,50), RMSE (RMSE < 0,5) va gia tri R%red
(R%es > 0,5) clia hau hét md hinh déu dat. Xét
vé danh gid Roy cho c& mé hinh, gia tri

r2vaAr2cta hau hét mé hinh déu ndm trong
khoang cho phép. Sw twong quan gilra gia tri
plCso dy doan va thire nghiém clia tap xay dwng
va tap kiém tra dwoc trinh bay trong hinh

Theo hinh 1, d@b thi phan bd plCs, cho thdy
phan I&n gia tri dw doan ciing ndm trong khoang
cho phép ctia md hinh. Két qua phan tich va
danh gia cho thdy mé hinh c6 kha nang dw doan
t6t va c6 thé ng dung dé dw doan hoat tinh cta
cac chét cé cAu truc twong dong.

Bang 3. Két qué danh gid mé hinh 2D — QSAR

Danh gia Roy

Mé hinh S6 chat(N) RMSE R? Q’ Rzp,ed - 2

r Ar,
Ngéu nhién 1 XD1 64 0,42 0,66 0,66 - 0,52 0,27
KT1 16 0,36 - - 0,47 0,47 0,30
Ng&u nhién 2 XD2 64 0,42 0,66 0,66 - 0,53 0,27
KT2 16 0,33 - - 0,5 0,47 0,10
Ng&u nhién 3 XD3 64 0,38 0,70 0,7 - 0,53 0,27
KT3 16 0,54 - - 0,28 0,31 0,02
Ngéu nhién 4 XD4 64 0,38 0,66 0,66 - 0,52 0,25
KT4 16 0,47 - - 0,61 0,33 0,39
Ng&u nhién 5 XD5 64 0,39 0,68 0,68 - 0,50 0,18
KT5 16 0,46 - - 0,55 0,42 0,18
Toan tap 80 0,40 0,66 0,65 - 0,51 0,28

*XD: tép xay dung; *KT: tap kiém tra.

=]

w

i

B Tap xay
dung

w

PIC50 DU BPOAN

[¥]

1
1 2 prcsd THUCKNGHIEN 6

Hinh 2. Méi tong quan giira gié tri p/C50
thure nghiém va dw doan ter mé hinh 2D — QSAR

ng dung mé hinh dw doan hoat tinh
chéng oxy héa cua chalcon

Téng cong 193 chalcon da duoc tdng hop c6
tai thw vién chat noi bd dwoc st dung dé tng
dung vao mé hinh dy doan hoat tinh chéng oxy
héa. Két qua cho thdy c6 10 chét cé hoat tinh
chéng oxy hoéa tét nhat dwoc xac dinh bang
phép tht hoat tinh DPPH trinh bay cu thé &
bang 4.
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Bang 4. Céu truc héa hoc va hoat tinh chéng oxy héa dw doan tir mé hinh QSAR

STT ID name Céu tric héa hoc [Cso (M) PICs
dw dodn dw dodn
1 2014 _NGU_A34M O O g ; 3,13 5,50
o Z o
2 2013 _NGU_G4 e 8 4,55 5,34
O/\JI\O\NJ\C%
3 2013_NGU_G5 e a 4,55 5,34
. OA)‘\@ I
4 2014_PHA_AP2 ’ Z ™ 7,35 513
S’ N/
5  2014_PHA_AP1 C{M 7,35 5,13
s X
o Z AN
6 2014 NGU_A2P 5 | 9,33 5,03
OH 7 Z
7 2014 NGU_A4P l 5 \L 9,33 5,03
o]
N
8  2018_NHM_P3 | 9,33 5,03
L
OH
(0]
| XX
9  2018_NHM_P4 P ) 9,33 5,03
H
(o]
X
10  2007_PTPT_F7 O O 11,11 4,95
- - Osn NLO
(')_ H
Ban luan danh gia LOO va Roy ctia mé hinh kha tét. So

Dé tai da nghién clu xay dwng mé hinh
QSAR duwa trén co s& dir liéu 90 hop chét
chalcon c6 hoat tinh oxy hdéa duwgc xac dinh
bang phwong phap danh bat gbc tw do DPPH.
Két qua phan tich va danh gia cho thdy mé hinh
c6 kha nang du doan tét va co thé ng dung dé
dy doan hoat tinh cla cac chat cé ciu tric
twong dong. Bén canh dd, két qua clia phép

v&i cac moé hinh da dwoc céng bd, két qua cla
nghién ctru nay cé nhiéu di¥ liéu hon va khung
cau tric duoc thu hep, chi yéu la chalcon va
dan xuét chalcon. M6 hinh QSAR nay ciing da
dwoc (rng dung nham dy doan hoat tinh sinh
hoc clia cac chalcon cd tai thw vién chat ndi bo
voi két qua cho thdy kha nang chéng oxy héa
cla hop chét chalcon va dan xuét la kha tét. Tuy

80

TAP CHI Y DUQC HQC SO 28 - THANG 9/2021



nhién, sy anh hwdng cla co s& dir lieu dau
vao, sb lwong chéat nghién clru, phwong phap va
méi trwdng nghién ctru khac nhau cé thé anh
hwéng dén két qua clia mé hinh. Do d6, trong
cac nghién ctu tiép theo, cac hoat chét tiém
nang can dwoc tién hanh thir nghiém in vitro dé
khdng dinh hoat tinh sinh hoc chéng oxy hoa
clia chung.

Két luan

Két qua thu dwoc tlr cac mé hinh chirng
minh md hinh nay c6 thé dwoc (rng dung dé dw
doan hoat tinh chéng oxy héa clia mét sb dan
chat twong tw. Két qua sang loc cac hop chéat
chalcon néi bd cho thdy khd nang chéng oxy
hoéa kha tét. M6 hinh dwoc xay dwng dwa trén
phwong phap binh phuong téi thidu tirng phan
(PLS) va str dung phép danh gia moé hinh theo
LOO va Roy. Két qua thu dwoc R% Q2 va RMSE
lan Iwot 12 0,66; 0,65 va 0,4. Bén canh d6, két
qua cla phép danh gida LOO va Roy clia mod
hinh kha tét. So v&i cac mé hinh da dwoc coéng
bd, két qua clia md hinh cé nhidu di¥ liéu hon va
khung cédu tric dwoc thu hep, chi yéu la
chalcon va dan xuét chalcon. 'ng dung mé hinh
2D-QSAR tao nén tang cho viéc sang loc, thiét
ké, lwa chon tbng hop va xac dinh hoat tinh
chdng oxy héa in vitro nham tim ra cac chat co
hoat tinh chéng oxy héa manh.
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