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HOP SHIA\'T NEOLIGNAN VA BENZOPHENONE PHAN LAP
TU GO LOAI DO TRUNG QUOC (Aquilaria sinensis)
VA HOAT TiNH GAY DOC TE BAO CUA CHUNG

NEOLIGNAN VA BENZOPHENONE ISOLATED FROM THE Aquilaria sinensis WOODS
AND THEIR CYTOTOXIC ACTIVITY
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TOMTAT

D6 Trung Quéc (Aquilaria sinensis (Lour.) Sprengel), mt loai DG trdm phd bién, thudc ho Thymelaeaceae, dugc trong 6 mién ndii phia Bac d€ Idy nhua tir g6
hay con dugc goi la trdm huang. Bang phuang phap sac ky ot két hop,hai chat 1 va 2 dugc phan lap tir cao chiét n-butanol cta g6 loai D6 Trung Qudc (Aquilaria
sinensis (Lour.) Sprengel thu tai Son La. Cau tric héa hoc clia chiing dugc xéc dinh la dehydrodiconiferyl alcohol (1) va iriflophenon 2-0-ci-rhamnoside (2) dya
trén dit liéu phé khdi phan gidi cao (HR ESI MS), phd cdng hudng tir hat nhan mot chiéu 1D NMR ("H-, *C NMR, DEPT) va hai chiéu 2D NMR (HSQC, HMBC, COSY,
NOESY). Lan dau tién hai chat (1 va 2) dugc danh gia hoat tinh gay ddc té bao trén 4 dong té bao ung thu & nguai (KB, HepG2, MCF-7 va Lu) theo phuang phép
MTT, cho thdy chét 1thé hién hoat tinh gay doc trén 4 dong ung thu thit nghiém véi gia tri ICsp trong khoang 21,06 - 28,60ug/mL.

Tirkhoa: Dé Trung Qudc, dehydrodiconiferyl alcohol, iriflophenon 2-0- ce-rhamnoside, hoat tinh gdy ddc té bao.

ABSTRACT

Aquilaria sinensis (Lour.) Sprengel, belongs to Thymelaeaceae, a widespread Aquilariaspecies, is cultivated in the Northern mountainous for producing
resinous heartwood, also called agarwood. By combined column chromatography, compounds 1 and 2 were isolated from the n-butanol extract of Aquilaria
sinensis woods grown in Son La province. Their structures were identified as a neolignan, dehydrodiconiferyl alcohol (1) and benzophenone, iriflophenon 2-0-
or-thamnoside (2) by analyzing spectroscopic data, including HR ESI MS, 1D NMR ('H-, ®CNMR, DEPT) and 2D NMR (HSQC, HMBC, COSY, NOESY). For the first
time, the cytotoxic activity of two isolated compounds (1 and 2) was assessed against four human cancer cell lines (KB, HepG2, Lu and MCF7) using the MTT
method to result the significant effect of compound 1 against all four human cancer cell lines with 1Cso values ranging from 21.06 to 28.60pg/mL.

Keywords: Aquilaria sinensis(Lour.) Sprengel, dehydrodiconiferyl alcohol, iriflophenon 2-0- a-rhamnoside, cytotoxicity.
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1. GIGI THIEU

D6 tram (Aquilaria spp.) con dugc goi la Tram huong,
la mot trong nhing chi phd bién nhit thudc ho
Thymelaeaceae, c6 nguén gdc tir cac nudc Dong Nam A
nhu Trung Qudc, Viét Nam...[1]. Tram huong dugc cho la
¢ nhiéu cong dung nhu lam thudc, chat dinh huong
trong dau thom, nuéc hoa cao cap, lam huong va nén dét
trong céac dip |é tét [1-4]. Trong y hoc c8 truyén, mot s
loai D6 tram dugc dung lam thudc chia tri cac ching
bénh nhu: dau nguc, hen suyén, khoé thé, cdm han, dau
bung, loi tiéu, trg tim, thap khdp [4, 51. G Viét Nam ¢6 6
loai D6 tram, trong d6 loai A. crassna, A. malaccensis va A.
sinensis 1a ba loai chd yéu dugc trong trén hang nghin
hecta d€ 1dy tram huong [1, 2]. Trong dé, loai D6 bau (A.
crassna) dugc tréng nhiéu nhat & mién Nam, con loai D6
trung qudc (A. sinensis (Lour.) Sprengel trong nhiéu & Son
La, Dién Bién [2, 3]. Dacd nhiéu cong bé trén thé gisi vé
thanh phéan hoa hoc va hoat tinh sinh hoc cta loai A.
sinensis [1, 3-7]. Cac hgp chat chromone, sesquiterpenoid
dugc xac dinh tur nhya va tinh dau [8, 9], trong khi cac hgp
chat benzophenone, flavonoid la thanh phan hoa hoc
cht yéu clia cac bé phan khac [4, 8-11]. Nghién ctu vé
dugc ly cao chiét va cac hgp chat phan lap ti loai D6
trung quéc cho thdy cé nhiéu hoat tinh sinh hoc nhu trc
ché a-glucosidase, chéng viém than kinh va bao vé than
kinh (Uic ché acetylcholinesterase, ACE), gdy doc té bao va
khang khuan [3-5]. Tuy nhién thanh phan hoa hoc va hoat
tinh sinh hoc cla céc loai D6 tram (Aquilaria spp.) & Viét
Nam chua cé nhiéu cong bo [3-7]. Riéng loai D6 trung
quéc méi cé hai cdng bé clia chdng téi vé thanh phan héa
hoc va tinh dau [6, 7]. Vi vay bai bao nay cong bé viéc
phan 1ap, xac dinh cau tric cda hai polyphenol la
dehydrodiconiferyl alcohol (1) va iriflophenon 2-O-a-
rhamnoside (2) tir g6 D6 trung quéc (A. sinensis) thu tai
Son La va hoat tinh gdy doc té bao ctia ching trén 4 dong
té bao ung thu ngudi (KB, HepG2, MCF-7, Lu).
2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vat liéu

Mau gb D¢ trung quéc dugce thu hai tai TP. Son La
thang 5 ndam 2023. Tén khoa hoc Aquilaria sinensis (Lour.)
Gilg.do ThS. Nguyén Thé Anh, Vién Hoa hoc xac dinh, tiéu
ban s6: DB2023 dugc gil tai Vién Héa hoc, Vién Han lam
Khoa hoc va Céng nghé Viét Nam.
2.2. May méc, thié€t bi va héa chat

Phé khéi phan giai cao (HR ESIMS) dugc ghi bang thiét
bi FT ICR MS Varian. Phé cédng hudng ti hat nhan (NMR)
dugc ghi bang thiét bi BRUKER Avance 500 spectrometer
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[499,8MHz]. Tin hiéu cda dung méi dugc dung lam ndi
chuén (CDsOD, 'H §3.30 va '*C §49,0ppm).

Tu am CO; (INNOVA CO-170); Tt cdy sinh hoc an toan
cap II; May li tdm (Universal 320R); Kinh hién vi ngugc
(Zeizz); Tu lanh sau -25°C, -80°C; Buéng dém té bao
(Fisher, Hoa Ky); May quang phé (Genios Tecan); Binh nitg
I6ng bdo quan té bao va cac dung cu thi nghiém théng
thudng khac.

Sac ky ban moéng dugc tién hanh trén ban silica gel
Merck 60F2s4, Silicagel 60, 0,06 - 0,2mm (Merck), silicagel
60, 40 - 63um (Merck), Sephadex LH-20 dugc dung cho
sac ky cot.

2.3. Phuong phéap nghién ctiu

Phan Idp chdt: Chat sach dugc phan lap bang phucng
phap sac ky cot két hgp: silicagel 60, 0,06 - 0,2mm (Merck)
dugc dung cho cot dau; silicagel 60, 40 - 63um (Merck),
vGi cac hé dung méi thich hgp va sac ky loc gel Sephadex
LH-20 dugc dung cho cac cot tiép theo. Kiém tra dé sach
clia chat bang sac ky 16p méng va phé cong hudng tir hat
nhan (NMR).

Tha hoat tinh gdy déc té bao

Cac dong té bao ung thu & ngudi dugc cung cap bai
ATCC gém: KB (Human epidermic carcinoma), ung thu
bi€u mé; Hep G2 (Hepatocellular carcinoma), ung thu
gan; LU (Human lung carcinoma), ung thu phéi; MCF-7
(Human breast carcinoma), ung thu va.

Cac dong té bao ung thu nghién ctiu dugc nudi cay
trong cac moi trudng nudi cdy phu hgp cé bé sung 10%
huyét thanh phoi bo (FBS) va céac thanh phan can thiét
khac & diéu kién tiéu chuén (5% COy; 37°C; &6 4m 98%; vO
trlng tuyét d6i). Ty thudc vao dac tinh cda tiing dong té
bao khéc nhau, thdi gian cdy chuyén cling khac nhau. T&
bao phat trién & pha log sé dugc st dung dé thir doc tinh.,
Thir d6c té bao: 200ul dung dich té bao & pha log nong
do 3x10*té bao/ml vao méi giéng (dia 96 giéng) trong
moi trudng RPMI 1640 cho cac dong té bao HepG2, MCF7,
KB; moi trudng DMEM cho LU-1, mau thi dugc xu ly véi
té bao & cac néng do6 pha loang khac nhau sao cho dat
dén noéng dé cudi cung la 128ug/ml; 32ug/ml; 8ug/ml;
2ug/ml; 0,5ug/ml. U 37°C, 5% CO, trong 3 ngay, giéng ddi
ching gém 200ul dung dich té bao 3x10 * t& bao/ml U
37°C, 5% CO, trong 3 ngay, thém 50ul
methylthiazolyldiphenyl-tetrazolium  bromide (MTT,
Tmg/ml pha trong méi trudng nudi cdy khéng huyét
thanh), 0 37°C trong 4 gid. Loai bd méi trudng, thém 100
ul DMSO lac déu doc két qua & budc song 540nm trén
may spectrophotometter Genios TECAN. Phan tram kim
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ham su phat trién cla té bao (Growth inhibition) = (OD
d6i chiing — OD mau)/0D d6i ching. Gia tri ICso dugc tinh
dua trén két qua sé liéu phan tram kim ham sy phat trién
cUa té bao bang phan mém may tinh table curve.
2.4. Chiét, tach va sé liéu phé

Mau than gb Dé trung quéc phoi khé va xay nho
(1,5kg) dugc ngam chiét (x 3 lan) bang MeOH (90%) &
nhiét d6 phong, cét loai dung méi dudi ap suat giam
(45°C). Dich nuéc con lai dugc phan bé trong n-hexan,
EtOAc va n-BuOH va loai dung moi thu dugc cac can chiét
tuong Ung [6]. Can chiét BUOH (15g) dugc phan tach
thanh 4 phan doan (ky hiéu la A1 — A4) bang séc ky loc
gel sephadex LH-20 (MeOH). Phan tach phan doan A2
(99) bang séc ky cot silicagel, dung méi rira giai CH,Cl,-
MeOH (95:5 — 75:25), thu dugc 20 phan doan nhé (A2.1
— A2.20). Chay séc ky cot silica gel phan doan A2.6 trén,
dung moéi n-hexan-EtOAc-MeOH-H,0 (30:60:2:05 —
30:60:7:0,5) thu dugc chat 1 (19mg). Chat 2 (12mg) dugc
tinh ché tir phan doan A2.13 bang sac ky cét silica gel,
dung méi n-hexan-EtOAc-MeOH (40:60:5 — 40:60:1).

Dehydrodiconiferyl alcohol (1): Tinh thé hinh kim
mau vang cam, nhiét do néng chdy 138 -142°C (EtOAc-
MeOH) [12]. Hap thu UV & budc song 254nm, hién mau
xanh nhat vai thudc thir vanilin/H,SOa. FT-IR (v, cm™): 3454
(OH); 1713cm™ (nhém =C-H). HR ESI MS (ion duong): m/z
359,1486 [M+H]*, HR ESI MS (ion am): m/z 393,1126
[M+C|]— ([ConzzClOG]-, 393,11 10), m/z 357,1326 [M-HT
([C20H2106]_, 357,1344). Sé |Iéu ph6 'H-, 3C NMR va tuong
tdc HMBC chinh (bang 1).

Iriflophenon 2-O-a-rhamnoside (2): Tinh thé hinh
kim, nhiét d6 néng chay 148 - 152°C (EtOAc-MeOH); hap
thu UV & budc song 254 nm, hién mau xanh nhat vai thuéc
thr vanilin/H.SOs. Phé khéi HR ESI MS (ion duong,
positive ions): m/z 415,000 [M+Nal* (tinh todan
[CisH20NaOs]*, 415,1000). Phé khsi HR ESI MS (ion am,
negative ions): m/z 427,0803 [M+Cl]" (tinh toan
[CioH20ClOg]", 427,0801), m/z 391,1036 [M-H] (tinh toan
[C19H1504], 391,1035), m/z 245,0453 [M-H-146] (tinh toan
[Ci3HoOs], 245,0455). S6 liéu phé H-, *C NMR va tuong
tac HMBC chinh (bang 2).

3. KET QUA NGHIEN CUU VA THAO LUAN

Chat 1 va 2 dugc phan lap tir cao chiét n-butanol tirgd
loai D6 trung quéc bang phuong phap sac ky cot lap lai
trén silicagel vai cac hé dung moi thich hop, sac ky loc gel
sephadex LH-20.

Ph& khéi HR ESI MS (ion duong) clia chat 1 ¢é picion &
m/z 359,1486 [M+H]* (tinh toan cho cong thiic [CoH2306]*,
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359,1489) va m/z 393,1126 [M+CI] (tinh toadn cho céng
thuic [CooH22ClO6I, 393,1110), m/z 357,1326 [M-H] (tinh
toan cho coéng thuc [CyoH2106]", 357,1344). & phd HR ESI
MS (ion am). Két hgp dit liéu phd khéi va phé 'H- va *C
NMR, xac dinh dugc céng thiic phan tir cla chat 1 la
C20H2,06. Phd "THNMR ¢6 2 tin hiéu methoxy singlet tai & 3,83
va 3,89; 2 proton & 6 3,81 (dd, J=4,4; 10,5Hz; H-9a) va 6 3,86
(m, H-9b). Cap tin hiéu c6 cung hang s6 tuong tac 6 d 6,56
(d, J=16,0Hz, H-7") va & 6,24 (dt, J = 6,0; 16,0Hz; H-8'), cho
thdy chat 1 c6 mot lién két do6i cé cau hinh trans. Phia trudng
thap c6 tin hiéu clia 5 proton thom, gém 2 singlet tai § 6,99
(H-2'), 566,96 (H-6); 3 proton cé tuong tdc dang ABX tai 6 6,97
(d, J=2,0Hz, H-2), 6 6,79 (d, J = 8,0, H-5), 6 6,84 (dd, J = 2,0;
8,0, H-6). PhS "3 CNMR va DEPT c6 tin hiéu ctia 20 carbon,
trong d6 12 carbon cda 2 vong thom (7xCq 5xCH), 2
nhém methylene tai & 63,9 (CH»-9) va 6 64,9 (CH,-9), 2
nhém methine 3 89,3 (C-7), 8 55,1 (C-8) va 2 methoxy tai
0 56,4 (3-OCHs) va 56,8 (3-OCHjs). Tu cong thiic phan td
(C20H2,06) va dir kién phé NMR, c6 thé du doan day la mot
neolignan [8, 9]. Phd HSQC cho thdy tuong tac truc tiép
C-H (bang 1). Vi tri cla cdc nhém thé va cau hinh cla chat
1 dugc xac dinh bang phé hai chiéu HSQC, HMBC, NOESY.
PhS HMBC c6 tuong tac gitra H-7/C-9, C-5', C-4', C-2, ggi y
cho thdy cé mot vong furan ¢ lién két C-7 va C-4'qua cau
oxy. Hon nifa, tuong tac gitta C-8"/H-2'(5 6,99) cho thay
vong dihydrofuran cé canh chung la C-4'va C-5". Ngoai ra
ph& HMBC con ¢é tuang tac gitla H-7/C-2, C-6 va Hx-9"/
C-7". Tuong tdc HMBC clia C-3 va C-3' véi OCHs (63,89 va
3,83, 3- va 3-0OCH;) khdng dinh vi tri ctia nhém OCH; Cau
hinh cia C-7 va C-8 dugc xac dinh qua qua di liéu phé cha
chat 1 hoan toan phu hgp vai tling vi tri tuong Ung cla
dehydrodiconiferyl alcohol (bang 1) [8-10]. Chat nay da
dugc tach va xdc dinh tU loai Centaurea
hierapolitana, Aglaia leptantha, Cucurbita moschata [8-10].

Hinh 1. Cau tric clia chat 1 va 2 phén 13p tir go loai D6 Trung Quéc
(A. sinensis)

Phé khéi phan gidi cao HR-ESI-MS (ion &m) clia chat 2
c6 pic ion gid phan tlif & m/z 427,0803 [M+Cl] (tinh toan
cho cong thuic [CisH20Cl0q]", 427,0801), m/z 391,1036 [M-
HI (tinh toan [Ci9H1s04], 391,1035). Phé khéi ion ducng
cho két qua phu hgp (m/z 415,1000 [M+Na]*, tinh toan
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cho cong thiic [Ci9H20NaOo]*, 415,1000). Phé 'H-NMR cho
thay & vling truong thap cé cap doublet cé tuong tac
dang ABA'B' (méi tin hiéu 2H, dd, J = 2,1; 6,8Hz) 6 § 7,63
(H-2'/H-6") va & 6,84 (H-3'/ H-5'), mbi tin hiéu 2H, dd,
J=1,9; 8,7Hz, cho thdy chat 2 c6 nhan benzen c6 nhém
thé & C-1'/C-4'. Cap doublet ctia 2 proton c6 hdang s6
tuong tac meta (d, J = 2,1Hz) tai 6 6,32 (H-3) va o 6,10
(H-5) cho thay nhan benzen (vong A) c6 4 nhém thé &
C-1, -2, -4, -6. Tin hiéu singlet cia nhém CH; (3¢ 18,0, dx
1,21 (d, J = 6,2Hz, H-6"), 4 nhém oxymethine (34 3,14-3,46;
8¢70,8-73,6) va proton anome (84 5,24/8¢ 100,5), cho thdy
phan tr cé gan mét duong rhamnose (hinh 1). Biéu nay
dugc khdng dinh thém qua pic ion & m/z 245,0453
[M-H-Rham] (tinh toan [Ci3HeOs],, 245,0455) & phd khéi
HR ESI MS. Ngoai cac tin hiéu clia dudng, phé *C NMR va
DEPT phia trudng thdp cé tin hiéu cta moét nhom
carbonyl (C=0, 6 197,6, C-7') va 12 carbon cula hai vong
thom (6xCq va 6xCH) & trong khoang 6 95,6 -163,3 ppm.
K&t hop cac di kién phé "H-, 3C NMR, va HR ESI MS, cdu
tric chat 2 c6 chia nhan benzophenon gén véi moét
dudng rhamnopyranoside [11]. Budng nay géan véi C-2
dugc khang dinh qua tuong tac ctia proton anomer H-1"
(6 5,24) vai C-2 (6 160,4) va H-3 (6 6,32) vai C-2 (6 160,4)
trong phé HMBC (bang 2). Cau hinh « dugc khdng dinh
qua hang sé tuong tac cta proton anome (5 5,24, d,
J = 1,6Hz, H-1"). Cac tuong tdc HMBC khac nhu H-2' va
H-6'vai C-7', H-2"/C-1" dugc duara bang 2. Tu dirkién phd
phan tich & trén va so sanh vdi tai liéu [11, 12], cdu tric
chét 2 dugc xac dinh la iriflophenon 2-0O-a-rhamnoside.

OH

Hinh 2. Tuong tac HMBC chinh cta chat 1 va 2 phan lap tlr g6 D6 Trung
Qudc (A. sinensis)

Bang 1. SO liéu phé "C- va 'H-NMR ctia chét1 [125/500MHz, (D;0D,
3 (ppm)]

5 11162 | 698d(84) | 116,22 | 6,79d(8,0) |C-6
6 |[1189| 693dd 1198 6,84dd |C-1, (-2, (4,
(1,8,8,2) ' (20,800 |[C5,C7
7(c) | 87,7 | 558d(59) 893 554d(6,0) |C-2, (-6, (-9,
! 4,65
8() | 542 346m 551 | 3,51q(6,0) |C-1,C9
9(y) | 63,8 3,78m 381dd  |C-7,C-8
3,94m 64,9 (4,4;10,5)
3,86m

1 11315 - 132,6 - -

2 | 111,2 | 695d(1,8) | 110,6 6,99brs |C-1,C6,C8

3" | 1446 - 145,5 - -

4 1478 - 147,6 - -

5" 11302 - 130,4 - -

6 | 1159 | 695d(1,8) | 116,6 6,9brs |C-1,C2,CT
7'(e) | 1298 | 6,53d(15,9) | 132,0 | 6,56d(16,0) [C-2', (-5, C-9'
8' ()| 1289 6,22 dt 127,6 6,24 dt 4,69

(5,9;15,8) (6,0;16,0)
9'(¥) | 625 | 4192Hdd | 639 | 4222H dd ¢7,C8
(1,1;5,9) (1,5,6,0)
3-OMe | 56,6 | 3,823H(s) | 56,8 3,893H (s) 3
3'-OMe| 56,5 | 3,833H(s) | 564 | 3,833H(s) 3

O*C clia dehydrodiconiferyl alcohol 4-0-3-D-glucopyranoside, 75 MHz,
DMS0-ds [9]; &y cia dehydrodiconiferyl alcohol, 500 MHz, CD;0D [10]

Theo tai liéu cong bé, cac chat tirloai A. sinensis c6 phd
hoat tinh kha rong nhu chéng oxy héa, khang viém va tc
ché enzym a-glucosidase [4, 5, 10], nhung hoat tinh gay
doc té bao chua c6 nhiéu cong bé. Day la lan dau tién 2
chat (1 va 2) phan lap tu loai A. sinensis dugc danh gia
hoat tinh gay déc té bao trén 4 dong té bao ung thu KB,
HepG2, MCF-7 va Lu. K&t qua cho thay chat 1 c6 kha nang
gdy doc trén ca 4 dong té bao thi nghiém vai ICsolan lugt
la 25,44; 28,60; 23,03 va 21,06ug/ml, trong khi chat 2
khéng thé hién hoat tinh (ICso> 128) (béng 3).

Bang 2. S6 liéu phé “C- va 'H NMR clia chat 2 [125/500 MHz, (D;0D,
3 (ppm)]

C | &C| SHJH) | SC SH HMBC (H/C)
T 562 - P - C| &% 5¢ 5H,J(Hz) | Tuong tac HMBC (H/C)
2 |13 7,02d(18) | 1107 | 697,d(2,0) |C-1, (3, (4, 1| 1092 | 1097 - -
(-6,C-7 2| 1584 | 1604 - -
3| 1498 - 1493 - - 30 955 | 956 | 6324021 (-4, C-1,C-5
4 | 1471 - 147,6 - - 41 1630 | 1633 - -
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5 97,9 98,0 6,10d(2,1) G6,C-1,G3
6 158,3 158,4 - -

1 132,6 132,7 - -

2 132,8 1328 |7,63dd(2,1;6,8) 4,C6', -7
3 115,9 16,1 | 6,84dd(1,9;8,7) 4,65

4 163,0 162,9 - -

5 15,9 16,1 | 6,84dd(1,9;8,7) 3,4

6' 132,8 132,8 | 7,63dd(2,1;6,8) G2, ¢4, ¢
7 197,6 197,6 - -

1" 100,2 100,5 524d(1,6) (-2,¢-2"
2" 4 71,6 343m 1"

3" 3 71,9 | 3,14dd(3,5;9,5) -

4" 73,5 73,6 3,304%(9,5) 6"

5" 70,7 70,8 | 3,46dd(3,2;6,2) -

6" 17,9 18,0 1,21d(6,2) 4", 5"

O&*C clairiflophenon 2-0-a-L-rhamnopyranosid, 125 MHz, CD;0D [11]; *Tin
hiéu bj che phti bdi tin hiéu dung mdi.
Béng 3. Hoat tinh géy ddc té bao clia chat 1-2 phan 1ap tit loai A. sinensis

Chat Dong té bao ung thu, gia tri ICs (ug/mL)
KB HepG2 MCF-7 Lu
1 25,44 28,60 23,03 21,06
2 >128 >128 >128 >128
Ellipticine® 0,45 0,43 0,39 0,37
4. KET LUAN

Tu g6 loai D6 Trung Quéc (A. sinensis), mét neolignan,
dehydrodiconiferyl alcohol (1) va mét benzophenone,
iriflophenon 2-O-a-L-rhamnoside (2) dugc phan lap va
xac dinh cau tric héa hoc. Day la lan dau tién ca hai chat
(1 va 2) dugc danh gia hoat tinh gay déc té baolén 4 dong
té bao ung thu & ngudi KB, HepG2, Lu va MCF7. Két qua
cho thdy chat 1 c6 kha nang gay déc dang ké trén 4 dong
té bao ung thu th nghiém véi gia tri 1Cso trong khoang
21,06 - 28,60ug/mL.
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