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TOM TAT

Trong nghién ctru nay, chiing tdi da phan 1ap dwoc hai dan xuat flavonoid ti
Zingiber zerumbet Sm va Glucine Max L & Viét Nam, voi hoat tinh gay ddc t€ bao
ung thu Hela twong d6i manh. Cac mé hinh QSAR xay dung dugc bao gom: Mo
hinh QSARwmr (1), R%rain 1a 0,955; R%red [a 0,745; m6 hinh QSARMir (2), R2rinla 0,854
va R%red 1 0,812; mo hinh mang than kinh QSARanw véi kién trac mang 1(9)-HL(5)-
O(1), R&rain 1a 0,8963 va R%pred 1a 0,8883; M6 hinh mang than kinh QSARrca-ann v6i
kién trac mang 1(6)-HL(9)-O(1), R? 14 0,8973 va RZr la 0,8872. Hoat tinh khéng
ung thu ctia cac hop chat flavonoid trong nhom kiém tra va cac hop chat phan lap
duoc duy doan tir nhitng mo6 hinh QSAR pht hgp véi dit liéu thuc nghiém ttr cac

tai liéu tham khao.

Tt khoa: QSARwmir, QSARANN, QSARrca-ann, hoat tinh khang ung thu Hela.

1. GIOI THIEU

Trong nhiing ndm gan day, cac tinh toan hoa luwgng tr duoc dp dung rong rai
trong cac nghién ctru khong chi d6i véi tinh chat hoa hoc va con ting dung trong tim
kiém céc loai thudc méi [4, 5]. Cac nghién ctru mdi quan hé dinh luong gitra cau truc
va hoat tinh (QSAR) ctia hgp chét ty nhién la nguyén thuy cho cac nghién ctru thudc
méi va hd tro trong san xudt dwgc pham [3, 5]. Tai Viét Nam, c¢6 nhiéu nha khoa hoc ttr
cac treong dai hoc va vién nghién cttu da nghién cttu xay dung cac mo hinh quan hé
dinh luong gitra tinh chdt hoa ly va hoat tinh (QSSR), m6 hinh quan hé dinh luong
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gitta tinh chat phd va hoat tinh (QSDAR) dé du doan hoa tinh cua cac dan xuét
flavonoid, trén co s& d6 cac hop chat mdi duoc thiét ké va c6 hoat tinh duoc cai thién
[3, 15]. Cac nghién ctru truedc day d6i véi nhdm dan xuat 3-aminoflavonoid da dua trén
co s¢ cac tinh toan hod luong tir ban thirc nghiém [4]. Cac nghién cttu nay da chi ra
phuong thite thiét k& thude méi hiéu qua véi sy hd tro ciia may tinh. Viéc xem xét cac
moi quan hé dinh luong gitta cau tric cua flavonoid véi hoat tinh khang ung thu la
nhiém vu quan trong trong tim kiém, nghién cttu cac dan xuat méi [12, 15].

Cac san pham ty nhién c6 ngudn goc thue vat duge quan tam trong nghién ctru
thudc chong ung thu mdi va o6 thé tac ddng truc tiép 1én t€ bao Hela va lam giam tac
dung phu tiéu cyc ctia chung [5, 16]. Trong nghién cttu nay, chang t6i da phan lap
duoc hai dan xuat flavonoid tir Zingiber zerumbet Sm va Glucine Max L [13], hoat tinh
khang ung thu ctia chiing dugc thit nghiém in vitro da chiing minh dugc rang ching
6 hoat tinh gay doc t€ bao ung thu Hela va mdt s6 loai ung thu khac twong d6i manh
[1,9, 10, 16] . Cac hoat tinh khang ung thu ctia flavonoid noi chung dwoc nghién cttu
rong rai [2, 11, 18].

Chung t6i két hop cac tinh toan hoa lwgng ti ban thiee nghiém va xay dung mo
hinh QSAR tir 34 dan xuat flavone va isoflavone [5, 12]. Hoat tinh khang ung thu

Glso/uM cuia cac dan xuat flavone va isoflavone trong nhém kiém tra, flavonoid chiét
xuat dugc du dodn tir cac mo6 hinh QSAR va so sanh voéi dit liéu thwe nghiém [5, 12].

2. VAT LIEU VA PHUONG PHAP
2.1. Dix liéu

Dé dam bao xay dung cac mo hinh QSAR chinh xac, tap di liéu sit dung dé xay
dung mo hinh QSAR bao gém 34 hop chat flavone va isoflavone va hoat tinh Glso/uM
(n6ng do trc ché 50% sy phat trién cta t€ bao ung thw) duwoc nghién ctru boi Wang va
cong sw [5, 12] . Gid tri Glso dugc chuyén d6i sang gia tri pGlso nham giam bién do bién
thién cua tap dit liéu dong thoi giam sai s6 va tang kha nang dy doan ctia cac md hinh
QSAR [3, 15].

2.2. Tinh toan cac tham s md ta phan ti

CAu trdc thue nghiém ctia cic dan xudt flavonoid dugc xay dung bang chuong
trinh HyperChem 8.0 [8]. C4u trtic phan t& dugc t6i wu hoa bang thuat toan Polak-
Ribiere v6i gradient 1a 0,01 kcal.mol” [8, 15]. Cac tham sG cau trac 2D, 3D duoc tinh
toan bang phuwong phap co hoc phan ti trén hé thong QSARIS [6, 17].

2.3. Xay dung mo6 hinh QSAR
2.3.1. M6 hinh QSAR tuyén tinh
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M6 hinh QSAR tuyén tinh la m6i lién hé tuyén tinh dinh lwong gitta cdu trac va
hoat tinh, vi vay hoi qui tuyén tinh la mot cdng cu can thiét d€ xay dung md hinh
QSAR [17]. Cac gia tri thong ké R?, R%red, sai s6 twong ddi ARE,%, trung binh sai sd
twong d6i MARE,% duoc st dung dé€ kiém tra kha nang du doan ctia cac mo hinh [4,
17]. St dung cac md hinh nay d€ du doan hoat tinh khang ung thw ctia cac hop chat
flavonoid trong nhom kiém tra, flavonoid chiét xuat va nhdm hgp chat mai thiét ké.

2.3.2. M6 hinh mang than kinh QSARann

Mang than kinh thong minh nhan tao la mét cong cu xay dung moi lién hé phi
tuyén gifta cdu trtc va hoat tinh [4, 15]. M6 hinh QSARanN duwoc xay dung bang ki
thuat neuro-fuzzy voéi thuat toan di truyén st dung chwong trinh INForm [19]. Mo
hinh mang than kinh nhéan tao cé kién truc mang I(n)-HL(m)-O(k) dwoc xay dung. Lép
nhép I(n) véi n no ron twong tng voi n bién doc lap la cac tham s cau truc 2D, 3D
duoc chon tir md hinh QSAR tuyén tinh; 16p an HL(m) v6i m no ron va 16p xuat O(k)
véi k no ron 1a bién phu thudce [19].

3.KET QUA VA THAO LUAN
3.1. Xy dung m6 hinh QSARwmir d€ du doan hoat tinh ctia kaempferol-1

Dt liéu cdu trac va hoat tinh nhom flavonoid dwgc chia thanh nhom luyén va
nhom kiém tra. Kha néng du dodn ctia mo6 hinh QSAR duoc danh gid bang cach so
sanh két qua du doan vdi hoat tinh pGlso cua cac hop chét trong nhom kiém tra. Sy
bién thién cac gia tri R?, gia tri twong quan dy doan R2red va MSE (sai s& chudn) trong
cac mo6 hinh QSARwmir gom cac tham sd mo ta 2D va 3D, tuong tng trong Bang 1.

Bang 1. Cac mo6 hinh QSARwr (k tir 2 dén 10) cling cac gia tri R, R%pred va MSE tuong tGing

k Tham s6 m6 ta phan tx 2D, 3D trong cdc mo6 hinh MSE R2 R?pred
2 xvc3, Dipole 0,0628 0,6573 0,6299
3 xvp3, xvpc4, Dipole 0,0343 0,8202 10,7977
4 xvp6, xvpcd, Dipole, LogP 0,0267 0,8659 0,8425
5 xp8, Dipole, Volume, knotpv, LogP 0,0226 0,8913 0,8666
6 xp8, xvp8, Dipole, knotpv, SHBa, LogP 0,0188 0,9140 0,8895
7 xp8, xvp8, Dipole, Hmaxpos, knotpv, SHBa, LogP 0,0153 0,9331 0,9097
8 xp6, SaaCH, k2, nvx, knotp, knotpv, SHBa, LogP 0,0154 0,9361 0,9091
9 xp8, ABSQ, SsOH, Hmaxpos, phia, knotp, knotpv, SHBa, LogP 0,0115 0,9547 0,9321
10 xp8, ABSQ, SsOH, Hmaxpos, nvx, phia, knotp, knotpv, SHBa, LogP 0,0122 0,9549 00,9283

Dé€ thanh lap mo hinh QSARwmig, cac tham s6 md ta 2D va 3D duoc chon lua

bang ki thuat hdi qui tirng budc [17]. Cac tham s8 md ta 2D, 3D duwa vao mo hinh trén
co sO thay doi cac gia tri thong ké R% SE va R%rea. Cac md hinh duwgc danh gia chéo

121



Nghién ciru hoat tinh khing ung thw ctia kaempferol-1, Daidzin tir Zingiber zerumbet Sm va ...

bf?mg ki thuat loai bé dan tung treong hop (LOO) dé xac dinh gia tri R%rea [15]. Cac mo
hinh phtt hop nhéat dugc chi ra trong Bang 1.

Cac mo hinh QSARwmir (V6i k tir 2 dén 10) duwoc xap xép theo su thay ddi cac gia
tri R?, SE va R%red. Trong Bang 1, cdc mo6 hinh QSARwir (Vi k tir 8 dén 10) la cac md
hinh c6 gia tri R%red cao hon ca. M6 hinh QSARMmir v6i k =9 ¢ R? cao nhat la 0,955 va
R%red 1a 0,745. Vi vay, ba mo6 hinh (vdi k 1a 8, 9 va 10) dwgc chon d€ xac dinh gia tri
phan tram déng gop cua cac tham s6 mo ta 2D, 3D d6i voi hoat tinh khang ung thu.

Anh huéng ctia cdc tham s6 c&u tric dén hoat tinh khang ung thw tinh toan tir
cac mo hinh (véi k 1a 8, 9 va 10) dwgc dua ra trong Hinh 1.
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tham so 2D, 3D
a) m6 hinh QSARMirvéi k=8, 9, 10 (Bang 1) b) md hinh QSARMk v6i k = 6, 7, 8 (Bang 2)
Hinh 1. Anh huong cta cac tham s 2D, 3D dén hoat tinh khdng ung thwe pGlso

Phan tram doéng gdp trung binh toan cuc GMPxx,% [17] trong Hinh 1a. da mo ta
anh hudng quan trong ctia cac tham s6 md ta 2D, 3D cua cac flavone va isoflavone. Sy
xap x&p mutc dd anh huong quan trong ctia cac tham s§ 2D, 3D trong cac md hinh
QSARwmir theo GMPumxt, %: SaaCH < SsOH < SHBa < xp6 < Hmaxpos < LogP < k2 < knotp
< xp8 < knotpv < phia < nvx < ABSQ. Céac tham s6 m6 ta ABSQ, nvx, phia, knotpv, xp8,
knotp, k2 va LogP duoc xem 1a cdc tham s& quan trong nhat trong mdi phan ttx. Ngoai
ra, cac tham s6 mo ta phan ti ddc trung cho nhém carbonyl Cs = On 1a nguyén td On.
Cac nguyén t6 nay cé cac cap electron tw do véi dién tir 7 cua lién két C2 = Cs, va Ca =
Ou tao hé lién hop. Nhom carbonyl Cs = Ou thé hién toan bd phan tng ty nhién cta
nhém cacbonyl [5, 12]. Vi vay, cac tham s6 mo ta phan ti cling chiing minh duoc dinh
leong anh huwdng trén toan phan t boi gia tri GMPxx, va phtu hop voi cac gia tri thuc
nghiém [5, 12].

Vi tri nguyén tt Cs, C2'va Cs trong phan tit flavonoid con trdng, cé thé gan cac

nhém thé méi khi thiét k& dan xudt méi. Cac hop chat méi duwoc thiét ké va du doan
hoat tinh sinh hoc nham sang loc cac hop chat mai c6 hoat tinh sinh hoc cao.

M6 hinh QSARwmir dwgc chon vdi cac tham s6 mo ta k = 9 1a md hinh tot nhat
gom céac bién sd doc lap bao gom xp8, ABSQ, SsOH, Hmaxpos, phia, knotp, knotpv,
SHBa va LogP. Két qua du doan hoat tinh sinh hoc phut hop véi di liéu thuc nghiém
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dwoc minh chitng qua gia tri R?dy doan R?pred. MO hinh QSARwMir v0i k = 9 trong Bang
1 dwoc st dung dé dy doan hoat tinh khang ung thu Hela:

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

3.2. Xay dung m6 hinh QSARmir d¢ doan hoat tinh ctia daidzin

Bang cach xay dung md hinh QSARwmir twong tu & muc 3.1. khi thay d6i tap
luyén va tap kiém tra bang cach chon lya ngau nghién dé tim kiém cac mo6 hinh QSAR
c6 kha nang du doan hoat tinh cua cac hop chét nghién ctu [12, 15]. Cac m6 hinh
QSAR xay dung duoc cd k tir 2 — 10 véi cac gia tri thong ké twong tng duoc dua ra
trong Bang 2b. Cac mo6 hinh QSARwmir v6i 5, 6, 7 bién s6 ¢6 gid tri twong quan du doan
R%red cao hon; ddc biét mo6 hinh QSARwMr ¢6 6 bién sd theo phuong trinh (2) la md hinh
tot nhat trong cdc md hinh & Bang 2, da duoc chon lya d€ dw doan hoat tinh khang ung
thw ctia cac dan xuét flavonoid [12, 15] .

pGls = 8,509 + 2,8540MaxQp + 0,0247 SdO + 0,2192 LogP - 3,6969 Ovality +
0,2969 SdssC + 0,3653 ka3 (2)

Cac m6 hinh QSARwmir v6i k =5, 6, 7 bién s6 dugce chon dé tinh toan kha nang
anh hrong ctia cac tham s6 2D, 3D. Thit tw xap x&€p cac tham s§ anh huong dua vao két
qua tinh todn theo gia tri GMPxx,%: ABSQ > MaxQp > ka2 > MaxNeg > LogP > ka3 >
SdssC > SdO > Ovality > ABSQon (Hinh 1b). C4c tham s6 ABSQ; MaxQp; ka2;
MaxNeg; LogP duoc st dung tinh toan va xay dung mo hinh QSARrca cac thanh phan
chinh PCi, PCs, PCs, PC4, PCs, va PCs tir ki thuat phan tich thanh ph‘én chinh.

Bang 2. M0 hinh QSARwMir (k ttr 2-10) v6i cac gid tri R% R2%red va SE

k Tham s6 md ta phan tir 2D, 3D trong cdc mo hinh R2 R?%yreda  SE

2 LogP, MaxNeg 0,756 0,731 0,43
3 LogP, MaxNeg, ka2 0,774 0,732 0,417
4 LogP, MaxNeg, ka2, SAO 0,805 0,772 0,39
5 LogP, MaxNeg, MaxQp, SdO, ka2 0,832 0,756 0,365
6 LogP, MaxQp, Ovality, SdO, SdssC, ka3 0,854 0,812 0,342
7 LogP, MaxNeg, MaxQp, ka2, SO, ABSQ, ABSQon 0,836 0,721 0,365
8 LogP , MaxNeg, MaxQp, ka2, SdO, ka3, ABSQ, ABSQon 0,837 0,693 0,367
9 LogP, MaxNeg, MaxQp, ka2, SdO, ka3, ABSQ ,ABSQon, Dipole 0,838 0,682 0,369

10 LogP, MaxNeg, MaxQp, ka2, SdO, ka3, ABSQ, ABSQon, Dipole, Ovality 0,841

0,65

0,368

3.3. Xay dung mo6 hinh QSARAa~~ va m6 hinh QSAReca-ann

Mb hinh QSARann duoc duoc xay dung bang ki thuat mang than kinh mo véi

thuat toan di truyén trén hé thong INForm [21]. M6 hinh mang than kinh nhéan tao da
dwoc xay dung cd kién truc mang 1(9)-HL(5)-O(1). Kién trtic mang nay bao gom 16p
nhap I(9) v6i 9 no ron xp8, ABSQ, SsOH, Hmaxpos, phia, knotp, knotpv, SHBa va
LogP; 16p an HL(5) véi 5 no ron va lép xuat O(1) véi 1 no ron la pGls. Thuéat toan lan
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truyén nguoc dugc st dung dé€ luyén mang than kinh. Mdi tham s6 luyén mang khac
nhau dwgc st dung cho qua trinh luyén mang véi tdc do luyén 1a 0,7 va toc d6 hoc 1a
0,01; tong cong sai s la 0,0003017, sai s6 dw doan la 0,00001, s6 vong lap la 300000,
R2%rain 12 0,8963 va R2pred 1a 0,8883.

M6 hinh QSARrca-ann duoc xdy dung twong tw mo hinh QSARAany, téc d6 luyén
mang 1a 0,7, i 18 hoc 0,7, sai s8 MSE = 0,003447 véi 5000 vong l3p, gid tri R? 1a 0,897298,
R%red 12 0,88718. M6 hinh QSARrca-ann ¢6 kién tric mang 1(6)-HL(9)-O(1) véi 16p nhap
goém 6 no ron 1a 6 thanh phan chinh tit PC: dén PCs, 16p an gom 9 noron, 16p dau ra
gom 1 no ron la pGls.

3.4. Phan lap Flavonoid
3.4.1. Phan lap flavonoid ttr Zingiber zerumbet Sm.

Kaempferol-1 thu dugc dudi dang tinh thé, mau vang bang phwong phap bay
hoi cham trong hé dung moi CHCls — MeOH (85:15). Dit liéu nhiéu xa don tinh thé cta
kaempferol-1 dugc do trén may Bruker D8 Quest (Khoa Hoa, Treong Dai hoc Khoa
Hoc Ty Nhién, Thanh Phé H6 Chi Minh) ¢ nhiét d6 100 K, d6i am cwc Mo véi bude
song K, (A =0,71073 A). Anh nhiéu xa dwoc ghi trén detector huynh quang dang dia
trong duong kinh 34 cm, khoang cach tir tinh thé€ dén detector la 10 cm. Cau tric
kaempferol-1 duoc xac dinh bang phuwong phap do nhiéu xa tia X don tinh thé [7, 14].
Thong tin vé cau trtc tinh thé cling nhw qua trinh tinh toan va tdi wu cau truc dwoc
tém tat trong Bang 3. C&u tric phan ti kaempferol tit Zingiber zerumbet Sm dwoc chi ra

trong Hinh 2a.
Bang 3. Cac thong tin vé tinh thé kaempferol-1 va Daidzin
kaempferol-3-O-methylether Daidzin
Cong thirc phan ta Ci16H1206 C21H15011
Hé tinh thé Truc thoi Don ta
Nhém khong gian Pna2: P21
Thong s6 mang a, b /A 7,0060(4); 25,9070(14); 7,2062(4) 14,6876(11);-4,3568(3);-
Byl 90; 90; 90 90; 111,658(3); 90
Thé tich (Volume) /A3 1307,96(13) 1029,32(13)
Ti khoi tnh todn 1,525 1,43
Kich thwéce tinh th€ mm3 0,1 x 0,08 x 0,04 0,1x0,05x0,05
S6 phan xa do duoc 44181 25478
S6 phan xa doc lap 4114 [Rint = 0,0465, Rsigma = 6681 [Rint = 0,0399, Rsigma = 0,0506]
Hé s§ phit hop md hinh 1,092 1,022
Do sai léch [[>=20 (I)] R1=0,0387; wR2 = 0,0959 R1=0,0454; wR2 = 0,0962
Do sai 1éch tong cong (R) R1=0,0427;, wR2= 0,0987 R1=0,0675; wR2=0,1049
Mat d6: dinh/15 / e A 0,44/-0,24 0,48/-0,39
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a) Cau truc cua Kaempferol-1 dudi dang elipxoit  b) C4u tric daidzin dwéi dang elipxoit v6i xac xuét
véi xac xudt 50%; Glsoexp (UM) = 15.37 + 0.401 50%; Glsoexp (UM) =7,88 £ 0.195

Hinh 2. C&u tric ctia phéan tii: a) Kaempferol-1 va b) daidzin
3.4.2. Phan lap flavonoid ttr Glucine Max L.

Daidzin thu dwgc dudi dang tinh thé, mau vang trong hé dung mo6i CHCls -
MeOH (75:5). Dit liéu nhiéu xa don tinh thé ctia daidzin dwoc do tuwong tw nhu d6i véi
hop chédt Kaempferol-1 duwoc dwa ra & Bang 3. Cau trtic phan ti chi ra trong Hinh 2b.

3.5. Kha nang du doan cua mo6 hinh QSAR

Kha néng dy doan ctia cac md hinh QSARmir va QSARann duwge danh gid can
than bang ky thuét loai bo timng trieong hop va gid tri R? du doan R%prd. Hoat tinh sinh
hoc thuc nghiém in vitro pGlseexp cia hop chat ctia kaempferol-1, daidzin duoc thuc
hién tai phong sinh hoc phan ttt, Treong PH Ty Nhién, TP. HCM. Hoat tinh sinh hoc
du bao pGlsopred cia kaempferol-1, daidzin va cac hop chat trong nhém kiém tra dwoc
du doan tr cac md hinh tuyén tinh QSARwmr (1), QSARMr (2), md hinh QSARax~ I(9)-
HL(5)-O(1) va m6 hinh QSARrca-ann I(6)-HL(9)-O(1) dua ra 6 Bang 4.

Bang 4. Hoat tinh sinh hoc pGls ctia nhém kiém tra va hai hop chét phan 1ap kaempferol-1 va
daidzin ttr cac m6 hinh QSARmMir (1), QSARMir (2), QSARanN va QSARrca-ann

. Tham PGls0,pred ARE, %
Hop chat ) PGlso,exp
khao QSARwMLR 1) QSARANN QSARMIR (1) QSARANN

Fla-1 [5,12] 5,6990 53879  5,7371 5,4589 0,6685
Fla-11 [5,12] 5,6990 5,9188 6,0478 3,8568 6,1204
Fla-24 [5,12] 5,6198 59316  5,7662 5,5482 2,6051
Fla-25 [5,12] 5,6383 5,8627  5,6843 3,9799 0,8158
Fla-26 [5,12] 5,6990 5,8841 5,7058 3,2479 0,1193
Fla-30 [5,12] 5,0862 4,8677  4,9365 4,2959 2,9433
kaempferol-1 Phanlap  4,8130 4,8360  4,8061 0,4780 0,1430

MARE, % 3,838 1,917
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pGISU,pred ARE,%
. Tham
Hop chat ) PGlso,exp QSARvrca- QSARvrca-
khao QSARMIR (2) QSARwMIR (2)
ANN ANN

Fla-8 [5,12] 5,9208 5,234 5,471 11,600 7,597
Fla-22 [5, 12] 5,7447 5,485 5,556 4,521 3,285
Fla-32 [5,12] 6,0969 5,423 5,350 11,053 12,250
Fla-74 [5,12] 5,6990 5,815 5,736 2,035 0,649
Fla-80 [5,12] 5,6990 6,034 6,086 5,878 6,791
Fla-87 [5,12] 5,298 4,415 5,106 16,667 3,624
daidzin Phan lap 5,103 4,592 4,981 10,014 2,391

MARE, % 8,824 5,227

Hoat tinh sinh hoc du dodn pGlsopred tte cdc m6 hinh dwegc so sdnh véi hoat tinh
sinh hoc thire nghiém pGlsexp bang gid tri sai s6 twong ddi trung binh MARE,%. Tt cac
gia tri MARE,% trong Bang 4 cho thdy rang kha nang dw dodn ctia m6 hinh QSARwir
(1) thap hon m6 hinh QSARan. Twong tu kha nang du doan ctia mo6 hinh QSARrca-anN
cao QSARwmir (2). Hoat tinh sinh hoc pGlso cia sdu hop chét trong nhom kiém tra va hai
flavonoid kaempferol-1 va daidzin ttr cdc mo hinh QSARwmir (1), QSARMir (2) QSARANN
va QSARrca-ann chi ra kha nang dw doan chinh xac véi cic sai s§ nam trong khoang
khong chic chan ctia phép do thiee nghiém. Hop chat phan 1ap la kaempferol-1 va
daidzin véi cac vi tri con trong Cs, C2 va Cs dwgce chon nhu hop chat mau d€ thiét k&' 5
hop chat moi, béng cach g:fm cadc nhém thé mdi vao cac vi tri Cs, C> va Cz. Hoat tinh
sinh hoc pGlso ctia cac hop chit maéi thiét k& duoe du doan bang mo6 hinh QSARan,
duoc dwa ra trong Bang 5.

Két qua du doan gia tri pGlsoprea cia cdc hop chat méi duoc so sanh véi gia tri
thuc nghiém ctia kaempferol-1, daidzin (Bang 5). Hoat tinh pGlsopred cia 5 hop chét
méi cao hon kaempferol-1 va daidzin. Tt day, bang ki thuat thiét k& phan ti hita hen
o thé tao ra duoc pham mdi tix hop chat tu nhién.

Bang 5. Hoat tinh Glso (uM) ctia 5 hgp chat méi nhan dugc tir md hinh QSARanN

Hop chdt méi Cs Cx Cs pGlso Phuong phap
kaempferol-1 H H H 4,813 in vitro test on Hela
flav-1(new) H CHs H 5,781 QSARANN
flav-2(new) CHsCO H OCHs 6,155 QSARANN
flav-3(new) CHsCO OCHs H 6,158 QSARANN
flav-4(new) CHs OCHs H 6,488 QSARANN
flav-5(new) CHs H OCHs 6,538 QSARANN
Daidzin H H H 5,103 in vitro test on Hela
isoflav-1(new) CH3 H H 5,327 QSARrca-aNN
isoflav-2(new) NO2 H NO2 5,740 QSARvrca-aNN



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué Tap 10, S8 1 (2017)

isoflav-3(new)  CHsCO- CHs H 6,183 QSARrcA-aNN
isoflav-4(new) OH H OH 6,216 QSARPrca-aNN
isoflav-5(new) H OH OH 6,317 QSARPrca-aNN

4. KET LUAN

Tinh toan hoa lwgng ti ban thuc nghiém, hoi qui da bién, phan tich thanh phan
chinh va mang than kinh duoc st dung d€ thanh lap thanh cong quan hé gitta cac
tham s6 mo ta phan tix 2D va 3D vdi hoat tinh khang ung thw Glso (uM) cta flavonoid.
Mo hinh QSARwmik (1) va QSARwir (2) chi ra rang cac tham s§ mo ta phan tir xp8, ABSQ,
SsOH, Hmaxpos, phia, knotp, knotpv, SHBa, LogP, MaxQp, SdO, Ka3, Ovality va
SdssC cua flavonoid, ching anh huéng quan trong d6i véi hoat tinh gay doc té bao
ung thw Hela. M6 hinh QSARwtr (1) va QSARMer (2) cling xac dinh dugc cac vi tri quan
trong Cs, C> va Cy d& gan nhom thé méi nham thiét ké cac flavonoid c6 hoat tinh cao
hon kaempferol-1, daidzin phan lap ttr Zingiber zerumbet Sm va Glucine Max L. M6 hinh
QSARann va md hinh QSARrca-ann ¢6 kha nang du bdo t6t hon cho hoat tinh cua
flavonoid. Hoat tinh sinh hoc nhan dwogc tir cac mo6 hinh QSAR phu hop véi cac két
qua nghién cttu thyre nghiém. Mo hinh QSAR trinh bay trong nghién ctru nay httu ich
trong nghién citu in vitro hoat tinh gay doc t€ bao ung thu Hela ctia céc flavonoid khac
nhau. Nghién cttu thanh 1ap cdc md hinh QSAR duoc tng dung cho cac nghién ctru,
tim kiém cac loai duoc chat khang ung thu.
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ANTICANCER AGENTS OF KAEMPFEROL-3-O-METHYLETHER AND DAIDZIN
IN LEAF OF PLANTS ZINGIBER ZERUMBET SM AND GLUCINE MAX LUSING
2D, 3D DESCRIPTORS
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ABSTRACT

In this study, we have isolated the two flavone and isoflavone in flavonoid group
from Zingiber zerumbet Sm and Glucine Max L in Vietnam, with relatively strong
cytotoxic activity in Hela cancer cells. In the QSAR study on cancer Hela cell line,
the techniques of multiple linear regression, the artificial neural network and
principal component analysis were integrated with artificial neural network to
construct the different QSAR models such as: The best linear model QSARwr (1),
R2%rain of 0.955, R2%pred of 0.745; QSARMIR (2), R2rin of 0,854 and RZ%red of 0.812; The
artificial neural network QSARann with structural style 1(9)-HL(5)-O(1) exhibited a
better quality in statistical values R%rin of 0.8963 and R%red of 0.8883. The artificial
neural network QSARrca-ann with structural style R? of 0.8973 and R%red of 0.8872.
The anti-cancer activities of the flavonoids in the test group and extraction of
flavonoids resulting from those models turned out to give a good agreement with

experimental data and those from literature.

Keywords: QSARwmir, QSARAnN, QSARrca-aNN, anticancer activities Hela.
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