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Toém tit. Nam hop chit gom hai dihydrochalcone, 2’,6’-dihydroxy-4’-methoxydihydrochalcone (1),
dihydroflavokawin B (2), mot flavanone, pinocembrin (3) va hai diarylheptanoid,
dihydroyashabushiketol (4), 5-methoxy-1,7-diphenyl-3-heptanone (5) da dugc phan 1ap lan dau tién tie
cao chiét n-hexane cua loai Conamomum rubidum. Cau trac hda hoc ctia chung duoc xéc dinh bf“mg
phuong phap phd cong hudng tir hat nhan va so sanh véi cac dit kién phd da cong bs. Hoat tinh khang
viém trén mo hinh e ché san sinh NO va gay ddc t€ bao cua cac hop chat da duoc danh gia. Theo do,
hop chat 2, 4 va 5 tec ché san sinh NO véi cac gia tri ICso trong khoang tir 58,16 + 3,02 dén 81,95 + 2,87
UM. Hop chét 1 tic ché t€ bao ung thu phoi SK-LU-1 véi gia tri ICso = 58,45 + 2,26 uM.
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Abstract. Five compounds included two dihydrochalcones, 2’,6’-dihydroxy-4'-
methoxydihydrochalcone (1), dihydroflavokawin B (2), one flavanone, pinocembrin (3) and two
diarylheptanoids, dihydroyashabushiketol (4), 5-methoxy-1,7-diphenyl-3-heptanone (5) were isolated
for the first time from the whole plants of Conamomum rubidum. The structure of isolates were
determined by a combination of spectroscopic analyses as well as by comparison with the reported
spectroscopic data. Biological evaluations revealed that compounds 2, 4, and 5 inhibited NO
production in RAW 264.7 cells with ICso values ranging from 58.16 + 3.02 to 81.95 + 2.87 uM.
Compound 1 exhibited moderate cytotoxicity against the SK-LU-1 cells with ICso value of 58.45 + 2.26
uM.
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1 Mo dau

Conamomum rubidum Lamxay & N.S.Ly la
loai thao mdc thudc chi Conamomum dwgc mo ta
lan dau tién nam 2012 dudi tén goi Amomum
rubidum. Day 1a loai nam trong danh séch bi de
doa tuyét chung, can dugc bao ton [1]. Loai nay
duoc dung d€ diéu tri viém, loét va s6t. Ngoai ra,
cac bd phan khéc caa C. rubidum cling duoc dung
trong diéu tri nhiém trtng [2].

Hién nay chi ¢6 mot vai nghién ctu vé
thanh phan va hoat tinh cua tinh dau C. rubidum
duoc bdo cdo. Cu thé, tinh dau than ré C. rubidum
chtta cac cdu tr chinh gom pB-phellandrene (16,1
%), limonene (14,4 %) va 6-3-carene (13,9 %). Vé
hoat tinh, tinh dau cho thdy kha ndng khang
khuan trén 2 chung E. coli va F. Oxysporum véi
MIC la 50 mg/mL. Ngoai ra, tinh dau than ré loai
nay ciing ttc ché &u tring mudi van Ae. aegypti voi
LCso la 22,85, 22,62 ug/mL, LCo la 31,44, 31,03
pg/mL twong tng voi 24 va 48h thtt nghiém
[2],[3]. Thanh phéan chinh cta tinh dau 14 la 1,8-
cineole (37,7%), 6-3-carene (19,5%) va limonene
(16,3%) trong khi 6-3-carene (21,9%), limonene
(17,8%) va p-phellandrene (14,6%) chiém ti 1& 16n
trong tinh dau canh. Tinh dau canh tic ché chung
C. albicans (MIC, 50 ug/mL) trong khi ca hai déu
tc ché F. oxysporum (MIC, 50 ug/mL) va P.
aeruginosa (MIC, 25,50 ug/mL) [4].

Nhu vdy, chwa c¢é nghién cttu nao vé phan
lap va danh gia hoat tinh ctia cac hop chat thit cap
twe loai C. rubidum. Bai bao nay lan dau tién mo ta
vé qua trinh tach chiét, xac dinh cau trac va danh
gia hoat tinh khang viém, gay doc t€ bao ung thu
caa 2,6'-dihydroxy-4'-methoxydihydrochalcone
(1), dihydroflavokawin B (2), pinocembrin (3),
dihydroyashabushiketol (4) va 5-methoxy-1,7-
diphenyl-3-heptanone (5) tir cao chiét n-hexane

cta cay C. rubidum
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2 Ddi twgng va phwong phap

21 Déoitugng

Toan cay C. rubidum dwogc thu tai tinh Lam
bbéng vao thang 8 nam 2022. Tén khoa hoc duoc
giam dinh boi TS. Lé Tuan Anh, Vién Nghién ctu
Khoa hoc Mién Trung, Bao tang Thién nhién Viét
Nam, Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Tiéu ban c6 sd hiéu CR-01 dwoc luu tai
Khoa Duwgc, Truong Dai hoc Y - Dwoc, Pai hoc

Hué.

2.2 Phwong phap
Chiét xuat va phan lap

Chiét cao toan phan dugc thuc hién theo
phuong phap ngam chiét ¢ nhiét d6 phong voi
methanol céng nghiép. Phuong phap chiét phan
b8 16ng - long, ran — long dugc dung dé tao cao

phan doan.

Sic ky ban mong duoc thuc hién trén ban
DC-Alufolien 60 F2s, va RP-18 Fosus (Merck).
Phuwong phap hién vét bao gom soi dudi den UV
(254, 366 nm) hodc dung thudc thir H2S0s 10%.
Sdc ky cot duoc thuc hién trén cac chdt hdp phu
Silica gel (40-63 um, Merck, Ptc), Cosmosil
75C18-OPN (Nacalai Tesque Inc, Nhat Ban),
YMC RP-18 (30-50 pm, Fuji Silysia Chemical,
Nhét Ban); Sephadex LH-20 (Sigma-Aldrich, My);
Diaion HP-20 (Sigma-Aldrich, M¥).

Xac dinh cau trtc

C4u truc cua chat duoc thiét 1ap dwa vao
ph6 cong huwong tir hat nhan 'H-, BC-NMR va
HSQC két hgp véi so sanh véi cac dit kién phd da
cong bd. Phd NMR duoc ghi trén may Bruker
Avance Neo 600 (Bruker,
Massachusetts, USA). Dung moi do mAau 1a CDCls,
TMS la chat chudn noi.

Spectrometer
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Panh gia hoat tinh @c ché san sinh NO va hoat
tinh gy doc té€ bao ung thu

Hoat tinh gay d0c t€ bao in vitro ctia cac
hop chat duwoc danh gia bang phép the
Sulforhodamine B trén dong t&€ bao SK-LU-1. Hoat
tinh khang viém in vitro duoc danh gia trén mo
hinh c ché san sinh NO ctia dai thwc bao RAW
264.7 bi kich thich boi lipopolysaccharide. Nong
d6 NO=z trong moéi treong nudi cdy, dung lam chi
thi cho sy hién dién caa NO, dwoc xac dinh béng
phan ting Griess. Quy trinh ctia nhitng thi nghiém
nay da duoc md ta chi tiét trong cac cong bd truede

day ctia ching toi [5-7].

2.3 Chiét xuét, phan 14p cac hgp chit

Bot cay kho (2,0 kg) dwoc ngam & nhiét do
phong bang methanol (10 it x 3 Tan), cat loai dung
moi dudi dp sudt thap thu duoc cao toan phan (130
g). Phén tan cao chiét nay vao nude roi [an lwgt chiét
vdi n-hexane, ethyl acetate (EtOAc), c6 loai dung
moi thu duoc cac cao chiét twong tng la n-hexane
(H, 24,7 g), EtOAc (E, 71,0 g) va can nudc (W, 22,5 g).

Cao chiét H duoc tach thanh H1-H6, bang
cot silica gel pha thuong, rira giai gradient bang
hén hop n-hexane-EtOAc (100:0 — 0:100, v/v) va
sau cung bang MeOH. Phan doan H1 c6 két tua
trang nga, loc rira va két tinh lai trong acetone thu
duoc chat 2 (111 mg).

H5 (8,2 g) duoc loai nhua béng cot MCI
100% MeOH, sau d6 duoc tach thanh H5.1-H5.6
bang cot silica gel pha thuong, giai ly bang n-
hexane-acetone (8:1, v/v). Phan doan H5.2 (1,8 g)
tiép tuc phan tach bang cot pha dao, rtra giai bang
hé MeOH-nudc (4:1, v/v), thu duoc 2 phan doan
H5.2.1 va H5.2.2. Trong d96, phan doan H5.2.1 (1,3
g) xuat hién két tua vang nhat, riva va két tinh lai
trong n-hexane thu dwoc 4 (850 mg). Phan doan
H5.5 (450 mg) ciing xudt hién tinh thé mau tring
nga, tinh thé nay duoc loc riva va két tinh lai trong
MeOH thu duoc 1 (174 mg). Tiép d6, phan doan
H5.6 (310 mg) dwoc dwa 1én cot RP-18, rira giai
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bémg hé MeOH-nuéc (3:1, v/v) thu dweoc 3 phan
doan con la H5.6.1-H5.6.3. Phan doan H5.6.2 (10,5
mg) duoc tinh ché bang co6t Sephadex LH-20 véi
dung mo6i MeOH 100% thu dwoc 3 (5,4 mg).

H3 (1,1 g) dugc tach bang cot pha thuong
voi hé rira giai n-hexane-acetone (30:1, v/v) thu
dwoc H3.1-H3.4. Phan doan H3.1 (448,6 mg) duwoc
dua 1én cot sephadex, rira giai bang 100% MeOH
thu dwoc H3.1.1- H3.1.3. Cudi cung, phan doan
H3.1.3 dwoc phan tach trén cot silica gel pha dao
v6i hé MeOH-nuée (10:1, v/v) thu duge 5 (6,4
mg).

3 K&t qua va thao luan

Hop chat 1 dwgc phan lap ¢ dang bot tr:fmg
nga, tan tot trong CHCls. Pho 'H-NMR chi ra cac
tin hiéu cong huwong dac trung ctia 1 nhém phenyl
[617,29 (2H, m, H-2 & H-6); 7,25 (2H, m, H-3 & H-
5)va 7,19 (1H, t, ] = 7,2 Hz, H-4)], 1 nhan benzene
thé' 1,2, 3, 5[ 5,93 (2H, s, H-3' & H-5)], 1 nhém
methoxy [¢u 3,78 (3H, s)] va 2 nhém methylene
[61 3,40 2H, t, J=78 Hz) va 3,02 2H, t, J =78
Hz)].

Pho BC-NMR va HSQC cua 1 thé hién tin
hiéu ctia 16 carbon [1 nhém methoxy (& 55,5), 2
nhom methylene (& 45,6 va 30,6), 7 nhém
methine ctia cac lién két do6i [&c 128,5 (2CH); 128,4
(2CH); 126,0; 94,4 (2CH)] va 6 carbon bac bon [ &
204,6; 165,6 (3C); 141,7; 104,9]]. Dwa vao gia tri &
c6 thé du doédn su hién dién cua 1 nhém carbonyl
(6c 204,6) va Cy,2 mang oxy (d&c 165,6). Dix kien
pho trén goi y 1 la mot dihydrochalcone. Tiép tuc
ddi chiéu voi tai liéu [8], hop chat nay dugc khéng
dinh la 2’,6’-dihydroxy-4'-
methoxydihydrochalcone (Hinh 1).

Hop chét 2 duoc tach ra ¢ dang bot tréng.
Nhin chung, dir liéu phd NMR cuta 2 rét giong voi
1 (Bang 1). Biém khac biét chinh 1a 2 ¢6 nhiéu hon
1 mot nhém methoxy (& 55,5; o1 3,81). Sy hién
dién cta nhom methoxy tai C-2’ lam cdu truc

vong thom mat doi xing, do d6 tin hiéu cdng
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hwéng cua H-3" va H-5" tach biét tai o1 6,07 (d, ] =
2,4 Hz) va 5,92 (d, ] = 2,4 Hz). Ngoai ra, tin hiéu
singlet 0 truong thap (é1 14,0) phu hop véi nhom
6’-OH tham gia tao lién két hydro véi nhéom

carbonyl. Do vay, chat 2 dwgc xac dinh 1a 6'-
hydroxy-2’,4’-dimethoxydihydrochalcone, hay
con duoc goi la dihydroflavokawin B [9].

Bang 1. S6 liéu pho NMR ctia 1-2 va chét tham khao [do trong CDCls, § (ppm), ] (Hz)]

1 2
C C

&t S Sib 58 S Sib
1 141,79  141,7s - 1 1417  141,7s -
2 12856  1284d  7,29m 2 1283  1284d  7,29m
3 129,40  1285d  7,25m 3 1283  1284d  724m
4 126,10  1260d  7,19t(7,2) 4 1259  1259d  7,20t(7,2)
5 129,40  1285d  7,25m 5 1283  1284d  724m
6 12856  1284d  7,29m 6 1283  1284d  729m
7 30,69 30,6 t 3,02t (7,8) 7 30,7 30,7 t 2,99 t (7,8)
8 45,76 45,6 t 3,40t (7,8) 8 45,7 45,7 t 3,32t (7,8)
9 204,74  2046s @ - 9 2043  2045s @ -
1 10495  1049s - 1 1057  1058s -
2 16571  1656s - 2 1659  1660s -
3 94,48 94,4 d 5,93 s 3 90,8 90,9 d 5,92 d (2,4)
4 16571  1656s - 4 1675  1677s -
5 94,48 94,4 d 5,93 s 5 93,0 93,7d 6,07 d (2,4)
6' 16571  1656s - 6 1626  162,7s -
4-OCHs 55,65 55,5 q 3,78 #-OCHs 555 55,6 q 3,83 s
2’-OCHs 55,5 55,5 q 3,81s
6'-OH - - 14,0 s

oc* cua 27,6'-dihydroxy-4"-methoxydihydrochalcone [16], 6c* cuia dihydroflavokawin B [17], *150 MHz, 600 MHz

Ph6 '"H-NMR ctia 3 ¢ tin hiéu cdng hudng
cua 1 nhéom OH tao lién két hydro [d1 12,3 (s)]; 1
nhém phenyl [6u 7,45 (4H, m); 7,38 (1H, m)]; 2
proton meta [du 6,01 va 6,00 (d, | = 2,4 Hz)]. Tin
hiéu ctia nhom oxymethine [on 543 (1H, dd, | =
13,2; 3,0 Hz)] va 1 nhém methylene [ 3,08 (1H,
dd, J=17,4; 13,2 Hz) va 2,83 (1H, dd, ] = 17,4; 3,0
Hz)] cting dwoc ghi nhan (Bang 2).

18

Ph6 BC-NMR cua 3 thé hién cic ddc trung
cua khung flavanone. Cu thé, trén phd co tin hiéu
ctia 1 nhom carbonyl (& 195,7), 3 carbon sp? mang
oxy (oc 164,7; 164,4; 163,2); 1 nhom phenyl [&
138,4; 1289 (3CH); 1262 (2CH)];
oxymethine (& 79,2) va 1 nhom methylene (&
43,4). Két hop voi tai liéu [10], 3 duoc két luan la

pinocembrin.

1 nhém
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Hop chat 4 1a chat bdt, mau vang nhat. Pho
'TH-NMR cua chat nay duoc chia thanh 2 vung tin
hiéu tach biét. Vung truong thap cé tin hiéu cdng
hwéng ctia 10 proton thom déc trung cho 2 nhom
phenyl [6u 7,27 (4H, m); 7,18 (6H, m)]. Vung
treong cao c6 tin hiéu cua 1 nhom carbinol tai ou
4,04 (1H, m), trong khi tin hiéu ctia 5 nhém
methylene cong hwong trong khoang o 1,6-2,1
(10H).

Phé HSQC va BC-NMR cho biét 4 c6 19
carbon, bao goém: 5 CHz (& 49,3; 45,0; 38,1; 31,8;
29,5); 11 CH [& 128,6 (2C); 128,5 (2C); 128,4 (2C);
128,3 (2C); 126,2; 125,9; 66,9] va 3 carbon bac bon
(& 211,0; 141,8; 140,7). Trong do, tin hiéu tai &
211,0 thudéc vé nhém carbonyl, cac tin hiéu &
trong khoang tir 1259 — 141,8 la ctia 2 nhan
benzene va tin hiéu tai & 66,4 dac trung cho
nhom carbinol. Cac di kién ph6 NMR chiing t6 4
la mo6t diarylheptanoid chita nhém ketone va
hydroxyl. Hop chédt nay duwgc xac dinh la 5-
hydroxy-1,7-diphenyl-3-heptanone, con duoc goi
la dihydroyashabushiketol sau khi so sdnh vdi tai
lieu [11].

Hop chat 5 1a chdt bot vang nhat. D kién
phé cua hop chét nay c6 sy tuwong dong véi 4,
ngoai trit sy hién dién ctia 1 nhém methoxy [dc
57,0; su 3,30 (3H, s)] (Bang 3). So sanh phd BC-
NMR ctia 5 va 4 ta thay su khac biét dang k&€ o tin
hiéu ctia C-5 va cua cac carbon lan can [&c 5/4:
76,7/66,9 (C-5); 45,7/49,3 (C-4); 35,7/38,1 (C-6)]. Do
vay, c6 thé du doan nhém OCHs gan ¢ C-5 thay
cho nhém OH. Tiép tuc d6i chiéu voi tai liéu [12]
cho phép két luan 5 la 5-methoxy-1,7-diphenyl-3-

heptanone.

Hinh 1. Cau trtc hda hoc ctia cac chat phan 1ap tie cay
Conamomum rubidum

Bang 2. S6 liéu pho NMR ctia 3 va chét tham khao [do trong CDCls, § (ppm), | (Hz)]

C oc? (Do trong acetone-ds) & OtP

2 79,9 79,2 5,43 dd (13,2; 3,0)
3 43,4 43,4 3,08 dd (17,4; 13,2); 2,83 dd (17,4; 3,0)
4 196,7 195,7 -

5 165,2 164,4 -

6 95,9 96,8 6,01d (2,4)

7 167,4 164,7 -

8 97,0 95,5 6,00 d (2,4)

9 164,1 163,2 -

10 103,2 103,2 -

1 140,0 138,4 -

2 127,2 126,2 7,45 m

3 129,4 128,9 7,45 m

4’ 129,3 128,9 7,38 m

DOI: 10.26459/hueunijns.v133i1A.7264
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5’ 129,4 128,9 7,45 m
6' 127,2 126,2 7,45 m
5-OH - - 12,03 s
7-OH - - 6,06 brs

&ct cua pinocembrin [18], “150 MHz, '600 MHz

Bang 3. S6 liéu pho NMR ctia 4-5 va chét tham khao [do trong CDCls, § (ppm), ] (Hz)]

4 5
C C
&t 5o Sitb 55 & Sib

1 31,7 29,5 t 2,89t (7,8) 1 29,5 296 2,89t (7,8)

2 442 450t 2,74t (7,8) 2 453 454t 2,75t (7,8)

3 2107 211,05 - 3 2082  2085s -

4 492 493t 2,55 dd (17,4; 3,6) 4 47,3 47,5t 2,70 dd (15,6; 7,2)
2,52 (17,4; 2,4) 2,45 (15,6; 4,8)

5 66,7 66,9 d 4,04 m 5 76,5 76,7 d 3,70 m

6 38,1 38,1t 1,80 m/1,67 m 6 35,6 35,7 t 1,79 m/1,67 m

7 29,4 31,8't 2,78 m/2,66 m 7 31,3 314t 2,67 m/2,63 m

ik 1417  1418s - i 1409  141,0s -

> 1281  1286d  727m > 1282  1289d  727m

3 1282  1284d  718m 3 1282  1284d  717m

& 1260  1262d  7,18m & 1259  1261d  717m

5 1282  1284d  7,18m 5 1282  1284d  717m

6 1281  1286d  727m 6 1282  1289d  727m

1 1405  140,7s - 1 1417  1419s -

27 1282  1285d  727m 2" 1282  1285d  727m

3" 1281  1283d  718m 3 1282  1284d  717m

4" 1257  1259d  7,18m 47 1257  1259d  717m

57 1281  1283d  718m 5 1282  1284d  717m

6" 1282  1285d  727m 6" 1282  1285d  727m

50H - - 3,03 d (3,0) 5-OMe 569 57,0q 3,30's

oc* cua dihydroyashabushiketol [19], &% ctia 5-methoxy-1,7-diphenyl-3-heptanone [20], *150 MHz, '600 MHz, “tin hi¢u dwoc

gdn lgi dea vao viéc so sanh voi cic tai ligu dd cong bo.
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Bang 4. Hoat tinh ttc ché san sinh NO ctia 1, 2, 4 va 5 ttt cay Conamomum rubidum

1 , s 5 Dexamethasone
Néng do (uM) (d6i chting duong)
% ttc ché NO
100 91,09 66,15 77,05 87,19 84,11
20 18,67 13,44 21,06 18,50 52,02
4 7,77 11,05 14,63 11,07 37,77
0,8 2,69 9,11 9,26 4,36 28,23
ICs0 £ SD Khoéng xac dinh 81,95 + 2,87 62,59 +1,98 58,16 + 3,02 16,32 +1,46
Bang 5. Hoat tinh gay doc té€ bao ctia 1, 2, 4 va 5 trén dong SK-LU-1
1 , A 5 Ellipticine
Nong d6 (uM) (d6i chiing duong)
% trc ché
100 89,84 34,13 48,12 41,21 85,86
20 15,13 21,35 6,83 21,60 78,43
4 2,28 9,84 2,45 9,26 48,50
0,8 -0,46 5,46 -0,13 0,33 22,61
ICs0 £ SD 58,45 + 2,26 >100 >100 >100 0,47 £0,03

Hoat tinh ttc ché€ sy san sinh NO ctia céac
chat da phan lap (ngoai triv 3) duoc tht nghiém
bing phuong phéap Griess. O nong d6 100 uM,
hop chat 1 ¢6 ddc tinh manh v6i t€ bao RAW 264.7
v6i % t€ bao song chi dat 45,29%. Cac hop chat
con lai (2, 4 va 5) c6 ddc tinh khong dang ké (% t&€
bao soéng lan luot la 99,81; 100,02 va 81,06) [13-15].
S6 liéu ¢ Bang 4 cho thdy 2, 4 va 5 tc ché san sinh
NO véi gia tri ICs0 trong khoang 58,16 — 81,95 pM.
Riéng hop chat 1 khong xac dinh dwoc ICso do khi

nang nong dd mau thtr thi t& bao bi chét.

Két qua thir nghiém gay doc t€ bao cua 1, 2,
4, va 5 v6i dong SK-LU-1 (Bang 5) cho thay, chi
hop chét 1 thé hién hoat tinh trc ché (ICs0 = 58,45 +
2,26 uM), cac hgp chat con lai khong thé hién hoat
tinh (ICso > 100 uM). Hon ntta, dwa vao kha nang
tc ché cua hop chat 1 (tai nong d6 100 uM) doi
voi t€ bao RAW 264.7 (% trc ché = 54,71) va SK-
LU-1 (% tic ché€ = 89.94) phan nao cho thdy hop

DOI: 10.26459/hueunijns.v133i1A.7264

chat nay cé doc tinh chon loc ddi véi t€ bao ung

thu so véi t&€ bao mién dich.

Trong nghién ctu nay, hoat tinh cua
pinocembrin (3) khong dwoc thkt vi day la mot
flavanone kha phd bién trong thuc vat, hién dién
trong nhiéu loai thudc ho Piperaceae, Lauraceae
va Asteraceae. Ngoai ra, hop chét nay cting da
duoc nghién ctru nhiéu vé hoat tinh khang viém
cling nhu hoat tinh gay doc t& bao ung thu. Chang
han, pinocembrin cho thay hoat tinh khang viém
trén mo hinh chudt bi phu chan boi té bao hong
cau ctia ctru va ton thuong phoi cap tinh ¢ chudt
do LPS gay ra voi cac gid tri ICso lan luot 1a 12,6 va
28 uM. Ngoai ra, pinocembrin ciing c¢é kha nang
gay doc trén cac dong t&€ bao ung thu dai trang
bao gobm HCT-116 (ICso = 26,33 — 143,09 ug/mL) va
HT-29 (ICs0 = 1,6 — 13,6 uM), ung thw bach cau HL-
60 (ICs0 < 100 ng/mL) [16].
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4

Két luan

2',6’-Dihydroxy-4'-methoxydihydrochalcone

(1), dihydroflavokawin B (2), pinocembrin (3),
dihydroyashabushiketol (4) va 5-methoxy-1,7-
diphenyl-3-heptanone (5) da duoc chiét tach, tinh

ché va xac dinh ciu tric hoa hoc [an dau tién tir

cao chiét n-hexane cua cay Conamomum rubidum.

Trong d6, cac hop chét 2, 4 va 5 ¢ tac dung tic
ché san sinh NO (ICso tir 58,16 + 3,02 dén 81,95 +
2,87 uM), hop chét 1 tic ché€ dong t€ bao ung thu
SK-LU-1 v6i ICso = 58,45 + 2,26 uM.

Thong tin tai trg

Cong trinh dwoc thuc hién voi su tai tro

kinh phi cta Pai hoc Hué (Ma s6 dé tai:
DHH?2023-04-197)
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