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TOM TAT

M¢ diau: Cong bd'ciia t0'chirc y t&'thé'¢iéi WHO 2008 wdc tinh ¢ khoang 247 trigu ca sot rét trong s6'3,3 ti
nQuedi nam trong vimg nguy co va bénh sot rét gdy ra gin 1 triéu ca tir vong, hdu hét 1 tré em duwéi 5 tudi. Nhu
cau cdp thiét tim ra thudc moi cho phong chong sot rét la mgt trong nhitng chién lwoc chong sot rét toan ciu.
Ngay cang c6 nhiéu nghién civu trong linh vire hda deoc cong bd’cic dan chdt moi cé kha ning tic dung tot trén
chiing P. falciparum dé khang thudc ciing nhw cic muc tiéu phadt trién thudc maoi.

Muc tiéu: Xay dyng mo hinh dw dodn hoat tinh khing sot rét ciia mét so’ dén chat chalcon nham thiét ké’
nhitng cong thiec cé hoat tinh tot.

Phuong phdp: Phwong phip mady vector hd tro SVM hoi qui (support vector machine regression) dioc ste
dung dé’xdy dwng mo hinh trén 67 dan chit chalcon vdi hoat tinh khing sot rét.

Két quad: M6 hinh SVM xdy dyng dua trén tip hop gom 67 dan chat chalcon cho hé s6'tuong quan r? giita
gid tri thiec nghigm va gid tri dw dodn nam trong khodng 0,61-0,70, SE = 0,13-0,14 va 1 ctia tdp kiém tra ddnh
gid chéo 5-Iin-cit-20% = 0,57. M6 hinh SVM véi 1 = 0,68 va SE =0,13 dwoc si dung dé' dw dodn hoat tinh
khdng sot rét trén ching P. falciparum dé khing cloroquin ctia 18 dan chat 2'-hydroxychalcon mdi dwoc tong
hop. Méi quan hé giika cdu triic va tdc dung khding sot rét dw dodn cia dan chat 2'-hydroxychalcon duwgc phin
tich trong d6 khing dinh vai tro ctia nhom methoxy 6 vi tri 4 trén vong B.

Két lugn: Mo hinh SVM xdy dyng duwoc siv dung dé’ dw dodn hoat tinh khing sot rét ciia cic dan chat
chalcon méi va g dung mo hinh nay cd thé'tiét kigm chi phi thie nghiém va han ché'téng hop cic dan chét c6 tic
dung kém. Két qud nay dwoc siv dung trong dinh huéng thiét ké"va tong hop cic phin tie chalcon c6 hoat tinh
khdng sot rét manh hon.

Tir khéa: Thiét ké thuéc, may vector hé tro, SVM, sét rét, hoi qui, chalcon, Plasmodium falciparum.
ABSTRACT

SUPPORT VECTOR MACHINE BASED PREDICTION MODEL FOR ANTIMALARIAL ACTIVITY OF
CHALCONE DERIVATIVES
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Background: Malaria has been one of the most important diseases of the developing world, killing about 1
million people and causing disease in 247 million people annually based on WHO World Malaria Report 2008. It
affects many tropical and subtropical regions of the world. The increasing resistance of Plasmodium spp. to
existing therapies has heightened alarms about malaria in the international health community. Nowadays, there is
a pressing need for identifying and developing new drug-based antimalarial therapies.

Objective: The aim of this study is the development of a relevant computational model to predict

antimalarial activity of chalcone derivatives. This model could be applied to screen and design new antimalarial
drugs.

*Bo mon Hoa Dxgc — Khoa Droc - Dai hoc Y Dugc Thanh ph H6 Chi Minh
Dija chy lién hg: TS Thai Kkic Minh BPT: 0909 680 385 Email: thaikhacminh@gmail.com

Chuyén Dé Dugc - YTCC - RHM - YHCT



Method: In this study, non-linear support vector machine (SVM) regression approach was applied on sixty
seven chalcone analogues with in vitro antimalarial activities.

Results: The SVM model was obtained with regression coefficient r? in range 0.61-0.70, SE = 0.13-0.14 for
training set and r? 5-fold-leave-20%-out = 0.57 for test set. The best model with r* = 0.68 and SE =0.13 was used
to predict the cloroquine-resistant P. falciparum inhibitory activity of 18 new synthesized 2’-hydroxychalcone
derivatives. The relationship between chemical structure of 2”-hydroxychalcone series and antimalarial property
was analysed and it is stress out the important role of 4-methoxy group at B-ring.

Conclusion: The SVM model could be applied to predict antimalarial activity of new chalcone compounds
and it may be used as an in silico tool to design and develop the new potent antimalarial novels.

Key words: Drug design, Support vector machine, SVM, malaria, regression, chalcone, Plasmodium

falciparum.
DAT VAN DE

Codng bo cua td chire y t€ thé gigi WHO 2008
(1) wdc tinh c6 khoang 247 triéu ca s6t rét trong
s6 3.3 ti nguoi nam trong viing nguy co va bénh
sOt rét gay ra gan 1 triéu ca t& vong, hau hét la
tré em dudi 5 tudi. Tong cong 109 qudc gia nam
trong vung dich t€ s6t rét tinh t6i nam 2008,
trong d6 cd 45 qudc gia thudc khu viee chau phi.
Tinh trang dé khang thudc dang ngay mot gia
tang trén dién rong, khién cho viéc kiém soat
dich sot rét ngay cang trd nén khoé khan, dac biét
tai cac cac qudc gia ngheo déi thudc khu vuc
chau phi (1). “Nguyén tic vang” trong diéu tri
sOt rét trude day la chloroquin, cung véi cac
thudc khang folat ra doi sau d6, hién nay chi con
nhay cam cho mot vai khu vuc (4). Pa s0 cac
vung con lai phai dung chién luoc diéu tri két
hop thudc. Su két hop cac cong cu va phuong
phap trong cudc chién chong lai bénh sot rét
hién tai bao gom phat trién y thic cong dong,
phun thudc diét mudi c6 tac dung dai va liéu
phap két hop thudc duwa trén nén tang la
artemisinin. Cho téi nay c6 rat it truong hop bao
cao vé tinh trang dé khang ctia ky sinh trung sot
rét voi artemisinin, nhung diém han ché rat 16n
cua gidi phdp nay la thoi gian ban thai cua
artemisinin va cac dan chat rat ngan. Hién nay,
artemisinin chi diing d& ct con trong chién lugc
diéu tri sot rét va sy phoi hop artemisinin véi cac
thudc khac cé tac dung dai hién dang la chia
khoa trong diéu tri sot rét (12, 13). Tuy nhién, chi
khoang 25% s6 ngudi mac bénh s6t rét duoc
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chdm séc thudc men day du (1). Nguyén nhan cd
thé do (i) mang lwdi chdm soc y t€ chua duoc
rong rai toi cac vung héo lanh, (ii) tinh trang da
dé khang thudc ngay cang lan rong, va (iii) thu
nhap qua thdp & cac qudc gia ngheo dan dén
viéc cham séc thuGc men tré nén qua kha
ndng... Nhitng ton that do ki sinh trung sot rét
gay ra van dang tang theo timng nam, déc biét o
cac quoc gia ngheo ddi. Tinh trang dé khang
thudc cta ky sinh trung sot rét P. falciparum
ngay cang gia tang trén dién rong (1). Thuc tién
doi hoi thé gidi phai c6 mot chién lugc hiéu qua
va dai han trong cudc chién chéng lai bénh s6t
rét trén toan cau (13), trong d6 viéc nghién ctru
tim ra nhitng thudc méi ¢é hiéu qua trén cac
dong Plasmodium dé khang 1a nhu cau cap bach
nham tim ra giai phap diéu tri véi cac tiéu chi:
hiéu qua, an toan, doc tinh thap, va gia ré dé€ moi
ca nhan ndm trong viing nguy co sot rét déu
duoc cham soc (4, 13). Trong nghién cttu nay,
thust todn mdy vector hd tro SVM héi qui
(support vector machine) duwoc st dung dé xay
dung mo hinh du doan hoat tinh khang sot rét
trén 67 dan chat chalcon (Hinh 1). Thong tin vé
moi lién hé gitta cdu truc — tac dung khang s6t
rét ctia cac dan chat c¢6 duoc tir mod hinh SVM
ho6i qui ciing nhe kha ndng du doan cua md
hinh c6 thé ting dung trong dinh hudng nghién
ctu tong hop cac hoat chat co thé phat trién
thanh thudc khang sot rét moi.
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Hinh 1. Ciu triic héa hoc ciia cdc dan chit chalcon
POI TUONG-PHUONG PHAPNGHIEN CUU
Qui trinh xay dung mé hinh mdy vector ho
trg SVM hoéi qui

M6 hinh SVM hoi qui dy doan hoat tinh
khang st rét duoc tién hanh theo cac bude duoc
trinh bay trong hinh 2.

1. Chuén bi co s& di liéu
- 93 dan chat chalcon - Cau tric héa hoc 2D

- Hoat tinh sinh hoc (pICg;)

2. Tinh toan théng sé mé ta phan toe
2032 théng s6 (phan mém Dragon)

3. Lwa chon théng sé mé ta phan ti
- Lwa chon so bo
- Goi FselectorR - Chon ra 7 théng sb

4. Phan tich co s& dir liéu
- Phan tich thanh phan co ban PCA — 67 dan chéat
- Tap hop huén luyén va kiém tra (52/15 chat)

5. Xay dwng mé hinh SVM héi qui
- Lwa chon tham sé t6i wu
- SVM va phan tich héi qui

" —

6. Banh gia mé hinh

7. ng dung dw doén hoat tinh
khang sot rét cac dan chat chalcon

Hinh 2. Qui trinh xdy dwng mo hinh may vector hd
tro SVM hoi qui.
Co so dit liéu

Cau tric ctia 93 dan chat chalcon (8) dwoc
thu thap dya trén mot vai tiéu chi chung nhu: (i)
cau truc co trién vong, (i) gia tri ICso in vitro c6
duoc tr phuong phap do d6 hdp thu °H-
hypoxanthin (3, 8), (iii) gia tri hoat tinh sinh hoc
xac dinh trén chung P. falciparum Ki dé khang
chloroquin (CQ), va (iv) cac ciu trac co cung
xuong song trén cung 1 md hinh tién hanh.
Nghién ctru dugc tién hanh trén 93 dan chat
chalcon véikhung co ban ctia cac cdu tric nghién
cttu duoc trinh bay ¢ hinh 1 (8). Gia tri hoat tinh
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sinh hoc ICs duwoc quy doi thanh gia tri pICso = -
log(ICs0) duoc stt dung trong nghién ctru.
Thong s6 mo ta phan tw

Thong s6 mod ta phan tir la nhiing thong sd
mo ta tinh chat ctia cac chét cd anh huong téi tac
dung sinh hoc, bao gom nhiing tinh chat vé ly,
hoéa. Cau trac 2D cta cac dan chat duoc xay
dung va tinh toan théng s6 mé ta phan tit bang
phan mém Dragon® (2) phién ban Evaluation 5.5.
Tong s6 2032 thong s6 mo ta phan ti 2D thudc
11 nhom chinh dwoc tinh toan.
Lwa chon thong s6 mo ta phan ti

Pé loai bo di cac thong s6 khong quan trong
va lya chon thong s6 tot nhit cho xay dung mo
hinh, mét sé phuong phap va thuat toan dugc
4p dung, bao gdm quad trinh loai thong s6 md ta
thd va qud trinh lya chon thong sb thich hop
sau cting cho mo hinh (5, 14). Mot vai qui tac
cho viéc loai tho ban dau bao gom: (i) cac thong
s6 c6 > 80% gid tri = 0; (i) cdc thong s6 cb do
léch chuén < 0,5; va (iii) cac thong sd c6 tuong
quan véi gid tri pICs < 0,07. Cac thong sé con
lai dugc phan chia ty 1¢ gia tri trong khoang (0-
1) bang phuong phap chuan héa cuc tiéu — cuc
dai.l! Cong thitc cy thé nhu sau theo cong thic:

V. = V, ~MIN,

" | MAX, —MIN,

Véi:  Vn:gid tri méi

}x(MAxn ~MIN, )+MIN,

Vo: gid tri hién tai

MAXo, MINo: gia tri 1on nhat va nho
nhat cta day gia tri hién tai

MAXn, MIN:n: gia tri 16n nhat va nho
nhat cta khoang gia tri méi can qui doi

Cac thong sd sau khi duoc phan chia ty 1€ sé

duoc 4p dung vao thuat todn “rirng ngau nhién
RE” trong goi Fselector trong R véi ham “tam
quan trong ring ngau nhién”
(“random.forest.importance”) d€ chon loc nhiing
thong s6 mo ta dac trung nhat cho hoat tinh sinh
hoc (10, 11). Ham “cat xén . k” (“cutoff.k”) ciing
trong gbi Fselector hd tro dé cat ra “k” thong s6
duoc danh gia cé lién quan nhat véi gia tri tham



chiéu la gia tri pICso, Gid tri “k” dwoc xac dinh
phit hop (11).
Phan tich thanh phan co ban

Cac thong s6 dwgc st dung dé xay dung md
hinh SVM hoéi quy phi tuyén tinh trén toan bd co
s& dit liéu cho két qua r2 kha thdp. D€ xay dung
mo hinh c6 kha nang mo ta duoc hoat tinh sinh
hoc bang cac thong s6 mo ta phan tit va loai bo
cac chat gay nhiéu anh huéng dén két qua cta
mo hinh, thudt toan phan tich thanh phan co ban
(principal component analysis - PCA) duoc st
dung. Trong nghién cttu nay, thuat toan phan
tich thanh phan co ban khong tuyén tinh
(nonlinear principal component analysis - NL-
PCA) dua trén ly thuyét mang than kinh trong
goi pcaMethod cua R duoc stt dung (7).
May vector ho trg héi qui phi tuyén tinh

Tinh todn mdy vector hd tro SVM 1a mot
nhoém cac phuong phap hoc ¢é su gidm sat dung
trong phan loai hay phuong trinh héi quy (6, 7,
9, 11). Trong nghién cttu nay, goi el071 trong
moi treong R dwgc sit dung (7, 11). May vector
hd trg SVM trong géi 1071 bao gom ca hai chitc
nang phan loai cling nhu hoi qui (7). SVM hoi
qui trong goi €1071 bao gom 2 thuat toan cho
xay dung mo hinh hoi qui 1a hoi qui epsilon (e-
regression) va hoi qui nu (nu-regression). Trong
d6 hoi qui epsilon dung dé€ xay dung mo hinh
hoi qui cho dir liéu phi tuyén tinh va thuéat toan
nay duoc stt dung trong nghién ctru. Khi tién
hanh xay dung md hinh mdy vector ho tro hoi
quy phi tuyén tinh (7, 9) thi 3 tham s6 quan
trong can xac dinh la tham s6 ¢ (tham sO cua
ham ton that e-insensitive) va tham s6 ciia ham
nhan Kernel RBF (C, y). Tham s6 € qui dinh bién

dd ctia mat phang hoi quy va 2 tham s6 C va y
qui dinh bé mat mat phang héi quy. Su thay d6i
gia tri cua 3 tham sd nay anh hudng 16n téi két
qua du doan. Ham “tune.svm” (goéi e1071) duoc
stt dung dé€ do tim gia tri tham s6 t6i vu cho mo
hinh bang phuong phép danh gia chéo k nhém
(k-folds cross validation)(11). Trong danh gia
chéo, dir liéu duoc chia lam k nhom, 1 nhém
dung dé€ tht, va (k-1) nhom con lai dung dé
huén luyén. Ham “svm” va “predict” (g6i e1071)
lan luot dung d€ hudn luyén va du doan cho mo
hinh SVM héi qui phi tuyén tinh.
Pdnh gia mo6 hinh

Sau khi hudn luyén va du doan hoat tinh
sinh hoc bang mo6 hinh SVM hoi qui phi tuyén
tinh, gia tri pICs du doan cua cac chat nghién
cttu duogce xtx ly bang ham “Im” trong R (ham hoi
qui tuyén tinh don gian) dé€ danh gia mtc do
twong quan gitta gia tri dy doan va gia tri thuec
nghiém (10, 11). Cac tiéu chi danh gia bao gom:
(i) hé s6 tuong quan pearson r, (ii) sai sO chuan
(SE), (i) tri s6 P, (iv) va hé s& xac dinh bdi 12
KET QUA VA BAN LUAN
Lwa chon thong s6 mo ta phan ti

Sau khi tién hanh loai tho ban dau, tong cong
65 thong s6 dap tng diéu kién va duoc ap dung
vao thuat todn “ritng ngau nhién RF” bang goi
FSelector véi ham “fdm quan trong ring ngau
nhién” (“random.forestimportance”). T két
qua FSelector, nhém 7 thong sd duoc lya chon
dé xay dung mo hinh vi ¢6 gia tri dong gop vao
gid tri hoat tinh sinh hoc pICs cao va nhém
thong sd nay duoc trinh bay 6 bang 2.

Bang 2. Nhém 7 thong s6'md ta dwoc lyea chon tie FSelector ding dé'xdy dwng mo hinh

Tén Binh nghia

Lépmdta

ESpm15u

Moment phé 15 tir mang cac dinh gan ké

Chi s6 cac dinh lién k&

ESpml14r  Moment phd 14 tlr mang cac dinh gan k& diéu chinh bi tich phan céng hwéng Chi s6 cac dinh lién ké
ESpm15r  Moment phd 15 tlr mang cac dinh gan k& diéu chinh bi tich phan céng hwéng Chi s6 cac dinh lién ké
EEig14x Gié tri riéng 14 t» mang cac dinh gan k& hiéu chinh béi cac mirc do dinh Chi sb cac dinh lién ké&
VRD1 Chi s6 dya vao vector riéng loai ngau nhién mang khoang cach Chi s6 dwa vao gia tri riéng
EEig09x Gié tri riéng 09 tt» mang cac dinh gan k& hiéu chinh béi cac mirc do dinh Chi sb cac dinh lién ké&
BAC Chi s6 balaban trung tam Théng sb hinh hoc topo
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Phén tich thanh phin co ban

NL-PCA duwoc thuc hién trén co s& dix liéu 93
chat véi s6 thanh phan co ban la 2 (number of
components = 2). Trong phan tich PCA nay, 68%
gid tri hoat tinh sinh hoc c6 thé giai thich dua
vao 2 thanh phan co ban xay dung tit 7 thong s6
mo ta. Hinh 3 biéu dién su phan bd ctia cac dan
chat dura trén mat phang tao boi 2 PC trong phan
tich PCA. Két qua phan tich cho thay c6 26 chat
nam ngoai va cé thé la yéu td gay nhiéu cho co
s& dit liéu. Do d9, 26 chét nay duoc loai bo khoi
co sO dit liéu va 67 chat con lai dugc st dung
trong xay dung md hinh may vector ho tro SVM
hoi quy.
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Hinh 3. Sy phin b6 ciia 93 dén chat chalcon dua
trén mat phang tao boi 2 PC trong phdn tich NL-
PCA. Céc chdt dwoc dinh ddu bang hinh elip nho:
la cdc dir lieu gay nhiéu va dwoc logi bo
Phan chia dit liéu

Tap dit liéu gom 67 dan chat chalcon cé
dugc tlr phan tich NL-PCA duoc phan chia ngau
nhién 5 [an theo ty 1& 4:1 (tap huén luyén : tap
kiém tra) bang ham sample trong R (11). Két qua
tao ra 5 tap hop huén luyén c6 52 chét va 5 tap
hop kiém tra gom 15 chat. Phuong phap may
vector hd tro hoi quy phi tuyén tinh duoc tién
hanh trén 5 tap huan luyén c6 duoc tir phan chia
ngau nhién. Két qua trung binh tr 5 md hinh
nay tuong tng véi qua trinh danh gia chéo 5-
lan-cat-20% (5-time Leave-20%-out). Dong thoi

Nghién cttu Y hoc

SVM héi quy duwgc tién hanh trén tap dir liéu
toan bo 67 chat.
Chon lya tham s6 ti wu

Ham “tune.svm” (géi €1071) duoc sit dung
dé Iya chon tham s6 t&i wu cho mdy vector hd
trg hoi quy phi tuyén tinh trén toan bd co so dit
liéu (6, 7, 11). Két gidng nhau cho cac lan tién
hanh 1ap lai khi st dung tham s6 t6i wu thu
dwoc la C = 1(trong khoang do 100 :9) , y=1
(trong khoang do 10¢6:9), va € =0,1 (cd dinh). Skt
dung thong s6 t6i wu nay cho két qua sai s6
trung binh ctia m6 hinh = 0,034 vo6i danh gia
chéo trén k=10 nhdm phan chia.
Mb hinh may vector ho trg hoi quy phi
tuyén tinh trén dan chat chalcon

SVM hoi quy phi tuyén tinh véi cac tham so
t0i wu duwoc phan tich trén 5 tap hgp huén luyén
(gom 52 dan chat chalcon) tuong tng véi 5 mo
hinh thit cap A-E va két qua trung binh sé ting
véi danh gia chéo 5-lan-cat-20%. Nhu trinh bay
0 Bang 3, md hinh cho két qua r? danh gia chéo
5-lan-cdt-20% 14 0,66 va sai s§ chuén la 0,13. D3i
véi tap hop kiém tra tuwong tng, md hinh A-E
cho gia tri 12 = 0,57 va SE=0,15. Dong thoi, mo
hinh F ciing duoc xay dung bang phuong phap
SVM héi quy phi tuyén tinh trén toan bd co so
dit liéu gom 67 dan chat chalcon va két qua trinh
bay ¢ Bang 3. M6 hinh F cho két qua 2= 0,68, SE
= 0,13, tri s6 P = 2.2 x 10" va két qua nay giong
nhau ¢ cac lan huan luyén lap lai. Gia tri 2= 0,68
cta md hinh F twong dwong voi gia tri cia mo
hinh danh gia chéo 5-lan-cat-20%. Puong thang
tuyén tinh gitta gia tri thuc nghiém va gia tri du
doan ctia md hinh th cap E va md hinh F trén
toan bo véi di liéu toan by dwgc trinh bay ¢
Hinh 4.

Bing 3. Két qua SVM hoi quy phi tuyén tinh gitta mo hinh thir cap A-E va md hinh F véi toan b co s¢ di ligu

M6 hinh A-E

Mo hinh F v &itoan b ¢ 67

Tiéu chi danh gia —
Tép huan luyén

Tap kiém tra

dan ch 4t chalcon

r° 0,662
Sai s6 chuan SE 0,132
Trisb P 157 x 10"

0,57 0,68
0,15 0,13
0,001 2.2x10"°

@ ddnh gid chéo 5-lan-cat-20%

Chuyén Dé Dugc - YTCC - RHM - YHCT



Y Hoc TP. H6 Chi Minh * T4p 14 * Phu ban cta S& 1 * 2010

'
i
R=070 d
Q ' . ,/‘c
e ~
-
o
£ . /
i - 2
: .
2 .,'/' L &)
g oy
£ A
2 -
g3 I A .
o P
[P .
i
e
o
B
°
/// '
S
,/‘ '
247 0
T T T T T T T
02 03 04 05 06 07 08
( a) Pics0.du doan

(b)

A 7
Nghién cttu Y hoc
8 .
.
oy
2 e
R=068 g
g ' ¢ et
P
L] '/’
E W . () yf’;. *
2 s R
? % '/’:/' e
z i .
% 3 ./’/ .
& . 0
v :
. ,/’/
o | ,/
=} PP
v .
7 .
gy * .
T T T T T T T
02 03 0 0 06 07 08
Pic50.du doan

Hinh 4. Duwong hoi quy tuyén tinh giiva gid tri thiec nghigm va gid tri dw dodn ciia mo hinh thiv cdp E (a) va mo

hinh F xdy dyng tiv toan by 67 dan chit chalcon (b)

Ban luan vé mo hinh trén dan chat chalcon

Két qua mdi twong quan gitra gia tri pICso duy
dodn va thuc nghiém ctia cac dan chat chalcon
dugc tém tat & Bang 3 cho thay gia tri ctia tri s6 P
c6 dugc & tat ca cac lan phan tich déu << 0,05,
nhung khong bang 0, diéu do cho thdy su khac
nhau khong c6 y nghia thong ké gitra gia tri dy
doan va gia tri thyc nghiém." Gia tri hé s6 xac
dinh boi 12 ndm trong khoang 0,61-0,70 va r? =
0,68 cho mo hinh F véi di liéu toan bd 1a mitc do
chdp nhan duoc cho tap co so dir liéu 67 chat.
Két qua r? ctia tap thtr nghiém danh gia chéo 5-
lan-cat-20% = 0,57. M6 hinh F véi mic do da
dang vé cau trac héa hoc cac dan chat chalcon
duoc tng dung dé du doan cac chat chalcon
khac.
Ung dung méd hinh trong du doin hoat
tinh khang sét rét cac dan chat chalcon

M5 hinh F duoc stt dung dé dw doan 18 dan

chat 2’-hydroxychalcon méi dwoc tong hop boi
nhom nghién ciu TS. Tran Thanh Dao, BO mon
Hoéa Dugc, Dai hoc Y Duwoc Thanh phd H6 Chi
Minh (14). Nhém 18 dan chat chalcon nay cé cdu
triic hod hoc khéac véi nhém dan chat chalcon
dung d& xay dung md hinh. Cau trac 18 dan
chat ctia 2’-hydroxychalcon v6i nhdm hydroxy
tai vi tri 2’ trén vong A va cac nhom thé khéc
nhau trén vong B, duoc trinh bay trong Bang 4.
18 dan chat 2’-hydroxychalcon nay da duoc
nghién ctu vé hoat tinh khang viém theo co ché
tc ché enzym cyclooxygenase 2 (COX-2) (14).
Mot vai chat trong 18 dan chat nay da duwoc bao
cao cao hiéu qua khang viém giam dau tot. Gia
tri ciia 7 thong s6 mo ta tinh toan ctia 18 chat nay
duoc lay ty 1é chung v6i 67 chat mo hinh F trong
khoang (0-1). Két qua du doan hoat tinh khang
sot rét trén P. falciparum dé khang CQ-chung K1
duoc trinh bay trong Bang 4.

Bing 4. Cdu triic cdc dan chdt 2’-hydroxychalcon va gid tri sinh hoc du dodn tir mo hinh F

OH R;

vong A

R2
Rs3
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Nghién cttu Y hoc

Tén chét R1 R2 R3 R4 GiatriplC50 dwdoana  GiatrilC50 qui déi (uM)a
BMCL2009_19 1650 01 H H H H -1.35 22.46
BMCL2009_19 1650 02 H H cl H -1.34 22.07
BMCL2009_19 1650 03 H H Br H -1.34 22.07
BMCL2009_19 1650 04 H H CH3 H -1.36 22.97
BMCL2009_19 1650 05 H H OCH3 H -1.02 10,40
BMCL2009_19 1650 06 H H SCH3 H 221 160,67
BMCL2009_19 1650 07 H H OCF3 H -1.45 28.21
BMCL2009_19 1650 08 H H Ph H -1.35 22.20
BMCL2009_19 1650 09 H H OBn H -1.34 21.95
BMCL2009_19 1650 10 H Br H H -1.47 29.45
BMCL2009_19 1650 11 H cl cl H -1.37 23.36
BMCL2009_19 1650 12 H Br  OCH3 H -1.36 22.71
BMCL2009_19 1650 13 H OBn  OBn H -1.35 22.45
BMCL2009_19 1650 14 H OBn  OCH3 H -1.36 22.71
BMCL2009 19 1650 15 OCH3 OCH3 H H -1.41 25.43
BMCL2009_19_1650_16  OCH3 H OCH3 H -1.00 9.89
BMCL2009_19_1650_17 H OCH3 OCH3 OCH3 -1.00 10,00
BMCL2009_19 1650 18 H -O-CH2-0- H -1.36 22.71

Gid tri dw dodn tir mo hinh F trén hoat tinh khdang P. falciparum dé khang CQ-ching K1
Nghién cttu lién quan cdu truc tdc dung (8)  hut  dién  t¢  manh  (cloro,  bromo,

trén cdu trac cua cac 2',4-hydroxy chalcon, 4'-
hydroxychalcon cho thdy méi lién hé gitka
moment ludng cuec, st phan nhanh, d¢ khuc xa
phan t va logkw (PLS, 1>=0,818, q*=0,602, n=17;
tap kiém tra n=13, RMSEP=0,425). Liu et al. (8)
ciing chi ra rang nhém dan chat 2’,4’-hydroxy
chalcon, 4’-hydroxychalcon c6 hoat tinh tot la
nhitng chat phan cyc va chita cac nhdém chirc c6
kich thudc nho. Didu nay thi nguoc lai véi dan
chat 4’-methoxy-, va 2’,4’-dimethoxy chalcon.
Trong 97 chat duoc nghién ctru, dan chat 2,3’ 4'-
trimethoxy-3-quinolinylchalcon cho hoat tinh
khang sot rét manh nhat véi ICs =2 uM (8). Két
qua du doan cho nhém 18 dan chat 2'-
hydroxychalcon duwoc tong hop boi nhém
nghién cttu TS. Tran Thanh Pao cho thdy cac
dan chat déu cho tac dong tot trén ky sinh triing
sOt rét véi gia tri pICso = -1.00: -1.47, twong tng
voi gia tri ICso trong khoang 9 — 29 uM trén dong
Ki dé khang CQ. Trén nhém dan chat 2'-
hydroxychalcon nay cho thdy vai trd quan trong
cta nhom methoxy tai vi tri 4 trén vong B so voi
cac nhom thé con lai. Két qua cho thdy su giam
tac dung khi thay thé ¢ vi tri 4’ boi cac nhém thé

Chuyén Dé Dugc - YTCC - RHM - YHCT

trifluromethoxy), cac nhém day dién tix yéu (-
CHs, -SCHs) hodc nhom ddy dién t&¢ manh
(benzyloxy). Su giam hoat tinh manh nhat khi
thay thé nhdm 4-methoxy (pICs dw doan =-1.02)
bang nhém thé 4-methiol (pICso du doan =-1.21).
Khi dwa thém cdc nhém thé khong phai la
methoxy vao cdc vi tri 2, 3 vao khung 2'-
hydroxy-4-methoxy-chalcon cling lam giam tac
dung khang s6t rét cia nhém dan chat. Khi dua
thém 2 nhém thé methoxy vao vi tri 2,3 cta 2'-
hydroxychalcon khong lam tang tac dung khang
sOt rét ctia khung co ban. Diéu nay khang dinh
vai tr0 quan trong ctia nhom 4-methoxy trong
cau truc 2’-hydroxychalcon trong hoat tinh sinh
hoc nay ctia nhém dan chat. Sy hién hién cang
nhiéu nhém thé methoxy & cac vi tri 2, 3, 5 trén
cau trac 2'-hydroxy-4-methoxychalcon lam ting
hoat tinh ctia nhém dan chat nay. Mot s8 nghién
ctu cho thay alkyl hoa vi tri hydroxy ctia vong
A lam ting tac dung khang sot rét cia nhém dan
chét. Sy hién ctia mét s6 di vong tai vi tri 3 trén
vong B (dac biét 1a quinolinyl) cling lam tang
hoat tinh khéng st rét. Tém tat lién quan ciu
triic — tac dung khang ky sinh trung st rét cta
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dan chat 2-hydrochalcon dugc trinh bay & hinh
5. Nhiing thong tin nay két hgp véi mo hinh
SVM hoi quy phi tuyén tinh xay dung dugc co

Nghién cttu Y hoc

thé ting dung dé thiét ké ra cdc dan chat chalcon
¢6 hoat tinh sinh hoc cao hon.

’ Khéng anh huéng dén tac dung ‘

Alkyl héa tang tac déng @

a R>

OH R- R

AN

3

R4

vong A veng B

¢

-OCHy: vai tro quyét dinh

-OCH, >> -SCH,

Halogen, -CHj,, - OCF;, Ph, OBn:
twong tw Hydro

Hinh 5. M6i quan h¢ gitka cdu triic va tdc dung khing sot rét dw dodn ciia dan chét 2'-hydroxychalcon

KET LUAN

Trong nghién cttu nay, phwong phap may
vector hd tro SVM dugc 4p dung d€ xay dung
phuong trinh hoi qui trén tap hop d@ liéu tuyén
tinh. Két qua xay dung dwoc md hinh SVM hoi
qui phi tuyén tinh trén tap hop gom 67 dan chat
chalcon. M6 hinh thu duoc c6 hé s6 tuong quan
12 gitta gid tri thuc nghiém va gia tri de doan
nam trong khoang 0,61-0,70, SE = 0,13-0,14 va r?
ctia tap thtr nghiém danh gia chéo 5-Tan-cat-20%
= 0,57. M6 hinh trén dan chat chalcon véi r2 =
0,68 va SE =0,13 dugc st dung d€ du doan hoat
tinh khang sot rét trén chung P. falciparum dé
khéang CQ ctia 18 dan chat 2’-hydroxychalcon
méi duoc tong hop. Mdi quan hé gitra cdu truc
va tac dung khéng s6t rét du doan ctia dan chat
2’-hydroxychalcon duwoc phan tich trong do
khang dinh vai tro ctia nhém methoxy & vi tri 4
trén vong B. Két qua nay duoc st dung trong
dinh hudng thiét ké va tong hop cac phan ti
chalcon c6 hoat tinh khang s6t rét manh.
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