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Tém tit: Trong nghién cttu nay, hai hgp chét quercetin va cynaroside thuéc nhom dan xuat flavonoid
duoc phan lap tir actiso (Cynara scolymus L.) va xa ké (Artocarpus Incisa L.) v6i hoat tinh gay doc t€ bao ung
thu Hela. Da xay dung duoc cac md hinh QSARwLr (v6i k = 9) vOi R2main = 0,955; R%red = 0,932 va m6 hinh
QSARAanN I(9)-HL(5)-O(1) ¢ R?train = 0,996 va R%red = 0,988 d€ xac dinh hoat tinh khang ung thuw Hela pGlso
cta cac hop chét flavonoid. M6 hinh mang no ron QSARax~ duoc st dung d€ du bao hoat tinh pGlso cua 2
hop chét quercetin, cynaroside va 10 hop chit mdéi thiét ké. Két qua du béo pGlso tir mé hinh QSARan~ cho
sai s6 MARE,% = 1,864 nho hon md hinh QSARmir v6i MARE,% = 3,906%. Hoat tinh khang ung thu cua
quercetin, cynaroside va 10 hop chat méi thiét ké méi du doan tir md hinh QSARann phu hop tt véi thuc
nghiém va cao hon chat mau twong tng.

Tt khéa: QSARmLr, QSARANN, hoat tinh khang ung thu Hela

1  Datvan dé

Cac phuong phap phong va tri bénh ung thur hién nay van con nhiéu han ché. Nhu cau
vé duoc chat khang ung thu c6 kha ndng phong va tri bénh dang rat 1on nhung kha nang dap
tng con han ché€ [15, 16]. Cac nha khoa hoc, duoc hoc da va dang quan tdm nghién ctru, tim
kiém cac loai dugc chat méi. Trong d6 nhom flavonoid noi chung flavone, isoflavone noéi riéng
la nhém duogc chét 6 nhiéu trong thue vat véi hoat tinh khang oxi hoa, khang ung thw, khang
viém, ... hiéu qua [10, 27].

Céc nghién cttu thuc nghiém trén thé gidi va Viét Nam da cung cap mot co so dit liéu qui
gia vé nguon duoc chit trong tw nhién, tuy nhién cdc nghién cttu thuc nghiém thuén tay con
nhiéu han ché dé tao ra hop chét c6 hoat tinh khang ung thu hiéu qua, nhanh chéng, kinh t& [7,
8]. Cac nghién ctru ly thuyét trén thé gidi ndi chung, trong nudc noéi riéng vé nhom flavone va
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isoflavone c6 hoat tinh khang ung thu ¢d t&r cung con khé khiém ton [22, 26]. Nghién cttu mdi
quan hé cau trac — hoat tinh d€ kham pha nhing yéu cau vé cau trac can thiét dé thiét ké cac
dan xuat flavone, isoflavone mdi cé hoat tinh cai thién; cac nghién ctru ly thuyét két hop thuc
nghiém la rat can thiét dé thic day va lam tién dé cho cac nghién ctru thuc nghiém, nham tim

kiém cac dugc chdt khang ung thu hiéu qua [20, 22].

Trong nghién cttu nay, st dung cac thong tin mo ta cau trac 2D va 3D ctia phéan ti két
hop cac ky thuat phan tich h6i quy, mang no ron dé€ xay dung cac méi quan hé dinh luwgng cdu
tric - hoat tinh (QSAR) [23]. Céc flavonoid duoc xay dung va t6i uvu héa bang cac phuong phéap
co hoc phan tit MM+. Céc tham s6 mo ta phan tx 2D, 3D duoc st dung d€ xay dung cac mo
hinh da bién nhu hoi quy tuyén tinh (MLR) va mang no ron nhan tao (ANN) [20, 22]. X4y dung
cac mo6 hinh QSAR nham xéac dinh nhiing yéu t6 tham s§ mo ta phan tir anh huong dén tac
dung khang ung thu 6 tr cung tir d6 xac dinh hudng thiét ké phan tir mang lai hoat tinh cao
hon [22, 24, 26]. Trong dé tai nay cing da tién hanh chiét tdch va phan lap quercetin va
cynaroside tir xa ké (Artocarpus incisa L.) va actiso (Cynara Scolymus L.), mét vai ky thudt phan
tich héa ly cling duoc st dung dé x4c dinh cau trac phan tir cdc dan xuat flavonoid. Cac phan
tr quercetin va cynaroside phan 1ap duoc sé dugc du bdo hoat tinh, va st dung lam chat mau

dé thiét ké hgp chat méi cé hoat tinh cao hon.

2 Vatliéu va phuwong phap

21 Cosé ditliéu

Tap dit lieu mau st dung dé xay dung m6 hinh QSAR bao gom 26 hop chat flavone va
isoflavone véi hoat tinh Glso/uM (néng do trc ché 50% sw phat trién cta t€ bao ung thu) [20,
26], Hinh 1. Gia tri GIso dugc chuyén dang dir liéu sang gia tri pGlso (pGlso= -log(Glso) nham
nang cao chét lwong mo hinh QSAR [24, 26].

Hinh 1. Khung cu tric: a) flavone va b) isoflavone
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2.2 Phuong phap phén lap va tinh ché& quercetin, cynaroside

Hoa chét, thiét bi, nguyén liéu

Hoa chit

Céc hoa chat dung trong phén 1ap va tinh ché flavonoid tir xa ké (Artocarpus incisa L.) va
actiso (Cynara Scolymus L.) bao gom: hat silica gel ¢ hat 40-60 um dung cho pha thuong va hat
silica gel pha dao Rp18 c& hat 30-50 um; sac ky 16p méng (SKLM) dwoc thuc hién trén ban
nhom silica gel 60F2s: (Merck) trang sdn c6 d6 day 0,2 mm; sac ky cot (SKC) pha thuwong: st
dung nhiéu cot c6 kich c& khac nhau tuy thudc vao s6 lwong mau, chat hdp phu la silica gel ¢
hat tir 0,0040-0,063 mm (240-400 mesh) ctia cac hang Himedia, Scharlau, Merck; dung méi dung
cho qud trinh thi nghiém gom: hexane, chloroform (CHCls), methanol (MetOH), ethyl acetate
(EtOAC), ethanol (EtOH), nudc cat; thudc thit hién hinh cac vét chat hitu co trén ban mong la
H2S04/EtOH cua Merck [2, 6].

Thiét bi

Mot s6 thiét bi st dung bao gom: Den UV tx ngoai cam tay, budc séng 254 nm va 365 nm
hiéu UVITEC dung d€ hién mau thudc thir trén ban mong; cot sic ki duong kinh tir 2-5,5 cm
dung trong sac ki cot; may sac ky trung ap [6, 10]. Cling céc thiét bi phan tich héa ly TH-NMR
(500 MHz), *C-NMR NMR (125 MHz), COSY, DEPT, HSQC, HMBC trén may Bruker AM500
FT-NMR Spectrometer.

Nguyén liéu

L4 actiso va la xa ké dung cho qua trinh phan lap sau khi thu hai dwgc loai bo phan dat
cat, sdu bénh, rira sach, d€ rao sau d6 phoi hodc say kho, nghién nhé dé€ stt dung cho qua trinh
chiét theo ky thuat lay mau [14]. MAu thuc vat duoc dinh danh va lwu tiéu ban tai Vién Cong
nghé Sinh hoc va Méi treong, truong Dai hoc Tay Nguyén.

Phan lap quercetin va cynaroside

La actiso kho 2,2 kg dem ngam trong dung moéi EtOH 96%, loc bo b3, 1dy phan dich chiét
EtOH dem c0 loai dung moi duwdi ap sudt kém thu dwgc cao EtOH [5, 17]. Ttr cao EtOH chiét
long 1ong véi hé dung moi cd dd phéan cuc tang dan: n-hexan, CHCls, EtOAc, MetOH. Loai bo
dung moi tir cac dich chiét thu dugc cao twong tng [8, 14]. Cao EtOAc (190g) dem SKC silica
gel pha thuong voi hé dung moéi CHCls: MetOH c6 thé tich CHCls thay déi tir 100%-0%. Dua
vao két qua SKLM dé gom cac phan doan giong nhau. Két qua qua trinh nay thu dwoc 12 phan
doan. Ldy phan doan th 7 (17g) ti€p tuc SCK silica gel pha thuwong lan 2 v6i hé dung moi rira
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giai CHCls: MetOH theo ti 1¢ thé tich CHCls thay d6i tit 90% - 40% thu dwoc 6 phan doan tie
[14, 19]. Lay phan doan thi 2 (2,7g) tuong ting ti 1€ thé tich CHCls: MetOH la duoc tiép tuc SKC
silica gel pha thuong lan 3 trong hé CHCls: MetOH vdi ti 1€ thé tich CHCls giam tir 80% dén
50% thu duoc 5 phan doan. Tai phan doan tng vdi ti 1é CHCls: MetOH la (60:40) thu dwoc chat
két tinh kh4 sach, mau tréng, dem rtra sach va kiém tra béng SKLM. Luong chat thu dugc trong
phan doan nay la 12 mg, ki hiéu CSL1.

La xa ké khd 1,7 kg duoc trich ly véi EtOH 96% bang phuwong phap ngam, loc bo b3,
phan dich chiét sau khi loai dung méi thu duoc cao EtOH. Tt cao EtOH chiét long long véi hé
dung méi n-hexan, CHCls, EtOAc, MetOH [7, 14, 27], 1ay phan dich chiét dem c¢6 loai dung méi
thu duoc cao twong ung. Dua vao két qua SKLM, lay cao EtOAc (120g) SKC silica gel pha
thuong véi hé dung moi CHCls: MetOH c6 ti 1¢ thé tich CHCls thay d6i tir 100%-0% [7, 27].
Dua vao két qua SKLM dé€ gom cac phan doan gidng nhau. Két qua qud trinh nay thu duoc 7
phan doan. Ldy phan doan th 5 (10g) tiép tuc SCK silica gel pha thuong Ian 2 v6i hé dung moi
CHClI3: MetOH vdéi céc ti 16 thé tich 95 : 5; 90 : 10; 85 : 15; 80 : 20; 75 : 27; 70 : 30; 65 : 35; 60 : 40
thu duoc 8 phan doan (B1-B8) [14, 19]. Tai phan doan thit 4 véi ti 1€ CHCls: MetOH (80 : 20) thu
dugc 7mg chat két tinh khé sach, mau tring, dem rita sach va kiém tra bang SKLM, ky hiéu hop
chat 1a AIL1.

Thit hoat tinh gy ddc t€ bao ung thw - Sulforhodarmine — B

Céc hop chat CSL1 va AIL1 duoc tht hoat tinh khang ung thu c0 t& cung tai Phong Sinh
hoc phéan t, treong dai hoc Khoa hoc Ty nhién, thanh phd H6 Chi Minh. Qua trinh thit nghiém
duoc thuc hién theo phuong phéap so mau (SRB). T€ bao ung thu Hela duoc nudi cdy trong moi
treong E'MEM (Sigma), bd sung phenol red 0,4%, L-glutamine 200 mM, NaHCOs7,5%, HEPES
1M, Penicillin - Streptomycin 200 IU/mL, Amphotericin - B 0,1% va huyét thanh phoi thai bo
5%, trén dia 96 giéng voi mat do 104 t€ bao/giéng, trong diéu kién vo trung, ¢ 37°C, 5% COsz. Sau
24 gio, t€ bao nuodi cay duoc xtt ly voi dung dich flavonoid 100 pg/mL. Sau 48h, t€ bao Hela
duoc nhuom SRB, do mét d quang (optical density — OD) & budc song 490nm va 620nm. Chat
doi chiing duong st dung la Camptothecin 0,01pg/mL, chat d6i chtitng am la nudce cat vo trung
10% pha trong moi truong va DMSO 0,25%. Ti 1€ tec ché tang trudng t€ bao tinh theo cong thirc
).

I(%) = (1 — (ODThtt nghiém/ODChtng)) x 100% (1)

Tat ca cac thi nghiém dwoc 13p lai 3 Tan. S6 liéu dwgc xw ly béng phan mém Microsoft
Office Excel 2007.
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2.3  Xay dung m6 hinh QSAR
Tinh toan cac tham s6 2D, 3D

St dung phuong phdp co hoc phan tt MM+ d€ tdi wu hoéa ciu trac phan ti flavonoid.
Cac tham s8 md ta cdu truc 2D, 3D dugc tinh toan bang phuong phép co hoc phan tir [12],
phuong phap Grid [4, 11], phwong phap Gasteiger trén hé thong QSARIS [4].

Xay dung m6 hinh tuyén tinh QSARMLR
Ho6i quy tuyén tinh da bién MLR [13] 1a thuong dwogc stt dung xay dung mo hinh QSAR.

Biéu thirc tong quat ctia mot phuong trinh MLR: y = a0 + a1x1 + a2x2 + a3x3 + ... + an¥n. VOi y 1a
bién hoat tinh pGlso; cac tham s x1, x2, ..., xnla cdc tham s& mé ta phéan tir 2D va 3D; hé s6 hoi
quy tuong tng ai, a, ..., an, twong tng, o 1a hé s6 tu do ctia mo6 hinh. Chat luong ctia md hinh
MLR duwoc xac dinh b:lfmg cac gia tri hé sd xac dinh bdi R? luyén (R2min) (2), gid tri R2du doan
(R2prea), sai s8 (SE) [21, 22].

2
thrain =1- Z(yt” _zn)z (2)
Z(ytn - ytn)

Trong cac phuwong trinh trén, ymva yu« la gia tri pGlso thiee nghiém va tinh toan ttr mo
hinh; y 1a gid tri trung binh ctia pGlso thiec nghiém. Gia tri R%pred dirgc tinh toan twong tu bﬁmg
cong thirc (2) [22, 28].

Xay dung mo6 hinh mang no ron QSARANN

Mang no ron la mot cong cu xay dung mdi lién hé phi tuyén tinh gitra cdu truc va hoat
tinh [23, 25]. M6 hinh QSARan~ duoc xay dung bang ki thuat neuro-fuzzy véi thuat toan di
truyén trong hé thong INForm [13]. Mang no ron cau tao: I(j) - HL(m) — O(n). Trong d6: 11a 16p
nhap voi j la s6 tham s6 mo ta phan ti trong md hinh tuyén tinh QSARmir; HL la 16p an, m la s6

nut cua 16p an, O la 16p xuat, n 1a s6 no ron 16p xudt, tirc 1a hoat tinh pGlso [13].

3 K&t qua va thao luan

31 Xay dung m6 hinh QSARwmir

Cac phan tir flavonoid dugc t6i wu hoa bang thuat toan Polak-Ribiere véi gradient 1a 0,01
kcal.mol. Cac mo hinh tuyén tinh QSARmir gom cac tham sd cau trac 2D, 3D dua ra trong
Bang 1, duoc tinh toan trén hé thong QSARIS [4]. Trong cac md hinh QSARmr dad xay dung tie
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nhom luyén (26 hop chét) xem muc 2.1. Kha ning du doan ctia cdc mé hinh QSARmir duoc
danh gia chat luong gitta cac md hinh bang cach so sanh gia tri thdng ké Ruain, R%red va MSE
[12, 23]. Su thay ddi cac tham s6 mo ta 2D va 3D twong ting trong cac md hinh QSARwMir trong
Bang 1 bang ki thuat phan tich hdi quy tirng budc [12]. Cac tham s8 md ta 2D, 3D dugc chon
dua trén co so thay d6i cac gid tri thong ké R2rin va gid tri trung binh sai s6 MSE [25]. Trong
Bang 1 dwa ra 9 mé hinh phu hop nhét. Trong dé md hinh QSARwmir v6i k = 9 t6t nhét duoc

chon du doan.

Bang 1. Cac m6 hinh QSARwMir (k =2 dén 10) véi cac gia tri Ruain, R?%pred va MSE

1  Tham s6 mo ta phan t 2D, 3D trong cac md hinh MSE  R%nin  R?%red
2 xvc3. Divole 0.0628 0.657 0.630
3 xvp3. xvpcd, Dipole 0.0343 0.820 0.798
4 xvpb. xvpc4, Dipole, LogP 0.0267 0.866 0.843
5  xp8. Dipole. Volume, knotov, LogP 0.0226 0.891 0.867
6  xp8, xvp8, Divole, knotpv, SHBa, LogP 0.0188 0.914 0.890
7 xp8. xvp8, Dipole, Hmaxpos, knotpv, SHBa, LogP 0.0153 0.933 0.910
8  xp6. SaaCH. k2. nvx, knotpo. knotov. SHBa. LogP 0.0154 0.936 0.910
9 xp8, ABSO, SsOH, Hmaxpos, phia, knotp, knotov, SHBa, LogP 0.0115 0955 0.932

—_
o

xp8, ABSQ, SsOH, Hmaxpos, nvx, phia, knotp, knotpv, SHBa, LogP  0,0122 0,955 0,928

Cac mo hinh QSARMir (véi k = 2 dén 10) duoc xép x€p mot cach trat tu véi su thay déi
cac gid tri R2tain, R2%prea va MSE. Trong Bang 1 cac m6 hinh QSARwmir (v6i k = 8 dén 10) la cac md
hinh ¢6 gia tri R%red cao hon ca. Cu thé, trong mo6 hinh QSARwmir v6i k =9 c6 R? cao nhat 1a 0,954
va R2red 1a 0,932. Vi vay, lua chon ba m6 hinh (v6i k 1a 8, 9 va 10) d€ xac dinh gia tri phan tram
déng goép cua cac tham s6 mo ta 2D, 3D d6i véi hoat tinh khang ung thu. Cac gid tri phan tram
déng gdp trung binh toan cuc GMPmxx,% (3) [22] va cac gia tri thong ké khac d6i véi cac mo
hinh (v6i k 1a 8, 9 va 10), dwoc dua ra trong Bang 2.

3
GMP, x,,% = %Z MP,_ x,

n=1

vdiMmek,%_ zp % P xk,%_loo| % vaCyy = \bmk X 3)
m

m=1 total
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trong d6: Cwotila tong phan tram déng goép cta cac tham s6 mo ta trong mot hop chat. Puxk, %
l1a phan trdm déng gdép trung binh ctia mdi tham s6 md ta d6i véi m hop chat.
GMPuxx, % 1a phan tram déng gép trung binh toan cuc ctia moéi tham sd md ta phan ter ddi véi

cac mo hinh n = 3.

Gia tri phéan tram dong gop trung binh toan cuc GMPmxi,% trong Bang 2, da mo ta mtc
d% anh huong ctia cac tham s6 mo ta 2D, 3D ctia cac flavonoid. Sy sép xép mitc d6 anh hudng
quan trong cua cac tham s6 2D, 3D trong cac mo6 hinh QSARwmir theo thit tw 1a GMPuxx,% la
SaaCH < SsOH < SHBa < xp6 < Hmaxpos < LogP < k2 < knotp < xp8 < knotpv < phia < nvx <
ABSQ.

Bang 2. Cac gia tri thong ké cia m6 hinh QSARwmr (v6i k =8, 9, 10) va cac gia tri MPmxx,%; GMPmxk,%

QSARMLR MPmxx,%
Bién sO x«x GMPuxx, %
k=8 k=9 k=10 k=8 k=9 k=10
R2train 0.93A 0.955 0.955
R2ored 0910 0.932 0.928
SE 0.124 0.107 0.110
Hings6 -13.133 3,044 2,946
K2 4926 - - 23,638 7.879
XD6 2,899 - - 6.399 2,133
xp8 - 4,473 4,282 14,301 12,181 8,827
nvx 3487 - 0,036 45,229 1,138 15,456
knotp -8.350 -2.673 2,794 9,072 7.879 7.325 8.092
knotov 3440 1554 15.917 9,681 11.878 10,813 10,790
SHBa -0.225 0.019 0,016 4,398 1,004 0.770 2,057
Hmaxpos - -1,203 -1,201 3,439 3,060 2,166
SaaCH  -0.166 - - 1,490 0,497
ABSO - -5,982 -5,939 33,101 29,255 20,785
SsOH - 0.359 0.358 2,924 2,609 1.844
Phia - 3,067 2,999 21,167 18,413 13,193
LogP 0,050 0,839 0,793 0,093 4,308 3,624 2,675
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Tt Bang 2, ching t6i thay cac tham s6 mo ta anh huong chinh dén hoat tinh pGlso la tong
dién tich nguyén t& trong phan tt (ABSQ), chi s6 dinh ctia khung phén t& (nvx), gia tri (phia)
va cac tham s6 hinh hoc khac nhu knotpv, xp8, knotp, chi s6 Kappa 2 (k2) cling nhw logP da thé
hién mitc d6 anh hudng c6 y nghia nhat trong mdi phan tt. Ngoai ra, cic tham s8 nay ciing déc
trung cho nhém carbonyl Cs = On va nguyén t6 O1. Cac nguyén t6 nay co cac cap electron tw do
v6i electron 7 cua lién két C2 = Cs va Cs = O1 tao hé lién hop. Nhém carbonyl Cs = Ou1 thé hién
toan b phan tng ty nhién ctia nhdm cua nhém cacbonyl [20, 26]. Vi vay, cac tham s6 mo ta
phan t& duoc md ta ¢ day da chiing minh duoc vé mat dinh luwong tong dién tich trén phan ti
bdi gia tri GMPumxx, % da phut hgp véi nhan dinh trong nghién citu cia Wang [26].

Tuy nhién d€ thiét k&€ mot phan t méi tir cac chdt mau quercetin va cynaroside dwoc
phéan 14p tir ty nhién la nhiém vu cta bai bédo nay. T két qua xay dung cac md hinh QSARwmir
da gitp dinh huéng thiét k&€ dan xuat méi c6 hoat tinh cao hon hoat tinh tu nhién bang cich
gén nhém thé vao phan tir d& lam ting gia tri ABSQ va giam nvx va knotpv. Diéu nay sé dan
dén pGlso sé giam, c6 nghia 1a hoat tinh khang ung thu sé tang. Chung t6i chon lwa cac vi tri
thuan 19i'dé gan thém cac nhém thé mai tao ra cac dan xudt méi la cac vi tri con tréng tai Ce, C
sé dé dang la tang dién tich toan phan tir dé dang do déc tinh cdu tric caa phan t. Digu nay
lam co s¢ dinh hudng cho cac nha nghién ctru thyce nghiém tong hop duoc chat. Hai hop chét
quercetin va cynaroside phan 1ap duoc tir 14 xa ké va actiso c6 thé duwoc du doan pGlso tix md
hinh (4):

pGlso = 3,044 + 4,473xxp8 — 5,982xABSQ + 0,359xSsOH -1,203xHmaxpos + 3,067xphia —
2,673xknotp + 15,540xknotpv + 0,019xSHBa + 0,839xLogP (4)

Véi n = 26; R2rain = 0,955; R%red = 0,932; SE = 0,107; F = 42,182.

Kha ndng dy¢ doan hoat tinh pGlso cia m6 hinhQSARwmir (4) nay dwoc minh chiing qua
gia tri thong ké RZrain, R%rea 161 vasai s& SE nho, dap ung kha nang du doan hoat tinh khang

ung thue ctia mo6 hinh.

3.2 Xay dung m6 hinh QSARann

Mo hinh mang no ron dugc xay dung bang kj thuat neuro-fuzzy véi thuat toan di truyén
bang md hinh INForm [13]. M6 hinh QSARan~ ¢6 kiéu kién tric mang t5i wu 1a 1(9)-HL(5)-O(1).
C4u tric mang no ron nay dwoc xdy dung tir 16p nhap 1(9) véi 9 no ron tuwong ting véi 9 tham
s0 mo ta phan ti xp8, ABSQ, SsOH, Hmaxpos, phia, knotp, knotpv, SHBa va logP; 16p 4n HL(5)
v6i 5 no ron va 16p xudt O(1) véi 1 no ron la hoat tinh sinh hoc pGlso. Thudt toan st dung cho

qua trinh nhan thitc cia mang la lan truyén nguoc sai s6. Ham truyén tir moi no ron la ham
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hypecbol; tham s& luyén mang no ron duoc sit dung cho qua trinh luyén mang la tham sé tdc
d6 luyén 0.7 va téc do hoc 0,01; sau khi luyén mang no ron két qua sai sd tong cong la
0,0003017 ; sai s6 du doan la 0,00001 v6i 300000 vong 1ap, R2tain = 0,996 va R2pred = 0,988.

3.3 Thuc nghiém xac dinh cdu tric flavonoid ty nhién

Céc hop chét flavonoid trong phan doan CSL1 va AIL1 dwgc phan lap tit cac ky thuéat
tach chiét va chay sac ky gidy, sac ky ban méng theo muc 2.2.2 , dwoc xac dinh cau tric bang
phuong phap do pho 'H-NMR (500 MHz), *C-NMR NMR (125 MHz), COSY, DEPT, HSQC,
HMBC duoc ghi trén may Bruker AM500 FT-NMR Spectrometer [1, 3] tai Vién Hda hoc, Vién
Khoa hoc va Cong nghé Viét Nam. Do dich chuyén hoa hoc 8 (ppm), hing s§ twong tac J tinh
bang Hz, chat ndi chuan 1a TMS (Tetrametyl Silan).

AIL1 phan lap ti Artocarpus Incisa L. theo muc 2.2.2, diém néng chay 314 - 316°C. Pho
TH-NMR (DMSO-d6, 500 MHz, 6 ppm) két hop véi phd HSQC, HMBC: 6 6,26 (1H, d, ] = 1,5 Hz,
He); 66,52 (1H, s (1), Hs); 67,82 (1H, d, ] = 1,5 Hz, Hz); 67,68 (1H, dd, ] = 8,5 va 2 Hz, Hs); 6 6,98
(1H, d, J = 8,5 Hz, He); 6 12,16 (1H, s). Phd 13C-NMR (DMSO-d6, 125 Hz) két hop véi phd DEPT,
HSQC, HMBC: 6C 146,9 (C2); & 136,6 (C3); 6C 176,5, (Cs); 6 162,2 (Cs); 6 99,1 (Ce); 6 164,9 (C7); 6
94,4 (Cs); 6 157,7 (Co); 6 104,0 (Co); 6 121,4 (Cr); 6 116,1 (C2); 145,7 (C3); 6 148,2 (Cx); 6 115,6 (Cs);
0 123,7 (Ce) [5]. So sanh véi dir liéu phé chuan [9] xac dinh duoc cau trac AIL1 14 quercetin,
Hinh 2.

CSL1 phan lap va tinh ché tit Cynara scolymus L. theo muc 2.2.2. diém néng chay 256 —
257°C. Pho 'H-NMR (500 MHz, DMSO, 6 ppm): 6 6,39 (s, Hs); 6.44 (d, ] =2 Hz, He); 6,78 (d, ] =2
Hz, Hs); 5,08 (1H, d, J = 7,5 Hz, Hi); 7,41 (d, ] = 8.5 Hz); 6,90 (d, ] = 8,5 Hz, Hx); 7,44 (dd, ] = 8,5
Hz, J = 2, Hz); 3,489 (1H, m, Hz); 3,476 (1H, m, Ha); 3,466(1H, m, Hx); 3,500(1H, m, Hs); 3,725
(1H, dd, J=12,3; 2.5 HZ, He"); 3,702 (1H, dd, ] =12,4; 6,3 HZ, He"); 12,8 (CsOH); 3,466-3,725 (7H,
m, glucose protons). Phd ¥C-NMR (DMSO, 6 ppm, 125 MHz), DEPT: 6 164,5(Cz); 105,3(Cs);
181,785 (Ca); 161,2 (Cs); 100,2 (Cs);162,9 (C7); 95 (Cs); 156,9 (Cs); 103,1 (Cio); 121,4 (Cr); 113,6 (C2);
145,7 (C»); 149,9 (C#); 115,9 (Cs); 119,2 (Cs); 100,0 (C1-); 76,4 (C2); 77,2 (C); 69,5 (Ca); 78 (Cs);
60,6 (Cs”). Tuong tac gitra C va H trong phd HMBC va HSQC thé€ hién twong tac: He-Cs-Cr-Cs-
Cio; Hs-Cs-C7-Co-Ci0; H2-C2-Cr-C3-Co-Ces; H5-Cr-Ca3-Ca-Ce; He-C2-Cr-C2-Co-Cs. So sanh véi dir
liéu pho chuan [18] xac dinh duoc cdu truc CSL1 la cynaroside. Hinh 2 mo ta cau trac cta hop
chat quercetin va cynaroside trong phan doan AIL1 va CSL1 twong tng da duoc thi nghiém
hoat tinh in vitro gay doc t€ bao ung thu Hela tai phong sinh hoc phan ti, truong dai hoc Khoa
hoc Tu nhién theo ky thudt mo ta 6 muc 2.2.3. Két qua thit nghiém cho ¢ Bang 3.
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OH

b)

Hinh 2. C4u trtc hop chét a) quercetin, b) cynaroside

3.4 Du doan hoat tinh ctia dan xuat méi

Céc hop chat quercetin va cynaroside duoc phan 1ap tiv Artocarpus Incisa L va Cynara

scolymus L cling v6i 6 hop chat flavonoid (fla) trong nhém kiém tra duwoc tach ngau nhién tir div
liéu mau [20, 26] da duoc du doan pGlso tir md hinh QSARMr (4) va QSARan~ 1(9)-HL(5)-O(1),

duwoc dwara ¢ Bang 3.

Table 3. Bang 3. So sanh hoat tinh pGlso thuc nghiém va dw doan ctia cac chét trong nhém kiém tra va hai
hop chit quercetin va cynaroside tir cdc md hinh QSARwMr (4) va QSARann 1(9)-HL(5)-O(1)

PGlso,pred ARE, %
Hop chat pGlso,tn

QSARwMmLr QSARaNN QSARwMLR QSARANN
Fla-1 5,6990 [20, 26] 5,3879 5,7371 5,4589 0,6685
Fla-11 5,6990 [20, 26] 5,9188 6,0478 3,8568 6,1204
Fla-24 5,6198 [20, 26] 5,9316 5,7662 5,5482 2,6051
Fla-25 5,6383 [20, 26] 5,8627 5,6843 3,9799 0,8158
Fla-26 5,6990 [20, 26] 5,8841 5,7058 3,2479 0,1193
Fla-30 5,0862 [20, 26] 4,8677 4,9365 4,2959 2,9433
Quercetin 4,859 [nghién cttu nay]4,9010 4,8400 0,8644 0,3910
Cynaroside 4,977 [nghién cttu nay]5,1760 4,9150 3,9984 1,2457

MARE,% 3,9063 1,8636
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Hoat tinh pGls dy doan tir cac m6 hinh QSARwmir dugc so sanh véi hoat tinh pGlsom thuee
nghiém béng gia tri tuyét ddi sai s8 twong d6i ARE,% va gid tri trung binh tuyét ddi cua sai s&
twong d6i MARE,%. Qua két qua so sénh dua ra ¢ Bang 3, chiing ta thay rang kha ning du
doan ctia m6 hinh QSARwtr c6 gia tri MARE,% = 3,906% cao hon MARE,% = 1,864 ctia m6 hinh
QSARan~ 1(9)-HL(5)-O(1). Nhu vay, chét lwong md hinh QSARann cho kha nang du bdo tot
hon. Trong cong trinh nay, hai hop chat quercetin va cynaroside la cac chét tach ra tir tw nhién
da duoc chting toi thit hoat tinh pGlso in vitro nhir & Bang 3, c6 thé xem nhu 1a chdt mau dé thiét

ké& cac chat méi nham cai thién hoat tinh tu nhién cua chiung.

Két qua du doan duoc danh gia va so sanh bang sai s6 MARE, %

8
> ARE,, % [
MARE,% =" v6i ARE,% ='-"—.100% ®)
n Yin
O day n 1a s8 hop chét flavonoid pGlso kiém tra; ym va yu 1a gia tri pGlso thuc nghiém va
tinh toan.

Tt hai hop chat quercetin va cynaroside, tién hanh thiét k& 10 hop chat méi bang cach
gén thém nhém thé khac nhau vao cac vi tri Cs va Cy, c&u tric ctia 10 hop chéat dugce dwa ra

trong Bang 4.

Hoat tinh khang ung thu pGlso ctia 6 hop chat flavonoid trong nhém kiém tra va 2 hop chat
quercetin va cynaroside di doan tit mo hinh QSARwmir (4) va QSARanw 1(9)-HL(5)-O(1) dwoc so
sanh voéi hoat tinh ung thu thuwee nghiém, két qua dwa ra ¢ Bang 3.

Sau khi sit dung md hinh QSARann I(9)-HL(5)-O(1) d€ du doan hoat tinh pGlso ctia 10
hop chét méi thiét ké tir cac vi tri con trong Ce va Cs clia quercetin va cynaroside, dwa ra @ Bang
4. Hoat tinh pGlso ctia 10 hop chat méi cao hon hoat tinh quercetin (v6i pGlsown = 4,859) va hoat
tinh cynaroside (voi pGlsom = 4,977) twong ting. Nhu vay cac hop chédt méi thiét ké thit nghiém
goi y tot ¢ thé giup dinh hudéng phuwong phap phat trién va tong hgp duoc chat méi tix hop

chat tu nhién hiéu qua hon.
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Bang 4. Hoat tinh pGlso ctia 10 hop chat méi dw dodn duoc tir mo6 hinh QSARann 1(9)-HL(5)-O(1)

Hop chét méi Vi trf Co Vi tri Co pGly | nuong phap
Xac dinh
Quercetin -H -H 4,859 Thtr in vitro
flav-1(n) -OCH:CONHCH3 -OH 5,382 QSARANN
flav-2(n) -OCH2CONHCsH4F -H 5,461 QSARANN
flav-3(n) -OH -OCH2CONHCHs 5,463 QSARANN
flav-4(n) -OCH:(CHs)C=NOH -OH 5,637 QSARANN
flav-5(n) -OCH2CONHCsH+OCHs -H 5,525 QSARANN
Hop chdtméi Vi tri Ce Vi tri Cz pGlso P}’m)orrllg phép
Xac dinh
cynaroside -H -H 4977 in vitro
flav-6(n) -OCH2CONHCHjs -OH 5,456 QSARANN
flav-7(n) -OH -OCH2CONHCHs 5,597 QSARANN
flav-8(n) -OCH2CONHCsH4F -H 5,597 QSARANN
flav-9(n) -OCH2CONHCsH+sOCH3 -H 5,610 QSARANN
flav-10(n) -OCH2(CH3)C=NOH -OH 5,731 QSARANN

4  Kétluan

Cong trinh nay da tinh toan va sang loc duoc cac tham s6 mo ta phan ti 2D va 3D anh
huong chinh dén hoat tinh ctia cac hop chét flavonoid; da xay dung va danh gia thanh cong kha
nang du bdo cua cac md hinh QSARmir va QSARann 1(9)-HL(5)-O(1). PBa xac dinh dwoc cau tric
va tht hoat tinh pGlso in vitro d6i v6i 2 hop chét quercetin va cynaroside phén lap tie Artocarpus

Incisa L va Cynara scolymus L.

ba du doan hoat tinh pGlso ctia 10 hop chat méi dugc thiét ké tir cac chat mau quercetin
va cynaroside. Hoat tinh khang ung thu pGlso cua 10 hgp chat maéi t6t hon hoat tinh khang ung
thu ciia chat mau. Nhu vay, viéc tién hanh nghién ctru xay dung md hinh QSAR 2D va 3D trong
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nghién ctru nay la mét dinh hudéng hitu ich trong nghién ctu tim kiém va tong hop cac
flavonoid khac nhau ttr tw nhién.
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PREDICTION OF ANTICANCER ACTIVITY HELA OF
FLAVONOID COMPOUNDS ISOLATING FROM Cynara
scolymus L. AND Artocarpus Incisa L. USING MODELS QSAR
2D VA 3D

Bui Thi Phuong Thuy!, Phung Van Trung?, Hoang Thi Kim Dung? Tran Duong?, Pham Van
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Abstract: In this work, the compounds quercetin and cynaroside of flavonoid derivatives were isolated
from Cynara scolymus L. and Artocarpus Incisa L. with toxigenicity activity for Hela cell line. The models
QSARMir (k = 9) with R?rin of 0.955, R%red of 0.932 and QSARanN I(9)-HL(5)-O(1) with R?win of 0.996 and
R?prea of 0.988 were constructed to define the activity pGlso of flavonoids for cell line Hela. The model
QSARaNN was used to predict the pGlso of 10 new designed compounds from lead compouds quercetin
and cynaroside. The value MARE,% of 1.864 for the predicted results pGlso from QSARann was smaller
than the value MARE, % = 3.906% of QSARMir model. The anticancer activities of quercetin and cynaroside,
and 10 new designed coumpounds resulting from model QSARann were a good agreement with those
from experiment and higher those from lead coumpounds, respectively.

Keywords: QSARwmLr, QSARANN, anticancer activities Hela
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