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(ANDROGRAPHIS PANICULATA NEES)

Bén Toa soan 27-3-2006
NGUYEN VAN PAU, LE DUY HIEU
Khoa Héa hoc, Truong DH Khoa hoc Ty nhién, DHQG Ha Ngi

SUMMARY

By means of column chromatography four diterpenic y-factones were isolated from the leaves
of Andrographis paniculata Nees (family Acanthaceae). Their chemical structures were
elucidated by means of the modern physical methods (IR, MS and NMR) and identified as
andrographolide (DMG6) and neoandrographolide (DM7), and a mixture (DM4) consisting of 14-

deoxvandrographolide (DA) va

14-deoxy-11,12-didehidroandrographolide

(DDA). The

preliminary examination of biological activities reveals that both compounds, andrographolide va
neoandrographolide inhibit slightly only the strain Psewdomonas aeruginosa. Besides,
andrographolide exhibits the ability to inhibit considerably the growth of Hep-2.

I - GIGI THIEU

Cay xuyén tam lién (Andrographis
paniculata Nees, ho 6ro, Acanthaceae) phan bp’
phé bién & nhidu nuée chau A, Trung Quéc, An
bo, Viét Nam,... N6 dugc ding tir lau trong cdc
bai thudc ¢ truyén & nhiéu nudc dé chira tri
cam s6t, viem hong, nhiém tring, tri rdn cén,
tiéu chay,.... Trong nhimg nam gan diy xuyén
tim lién con dugc phdt hién lam tang bai tiét
mat, bdo v& gan mat va co tim, diéu hoa tuan
hoan mdu va huyét dp; dac biét, c6é kha ning
chong ung thu va khang IV [1 - 3].

Do cé kha ning chiia tri nhiéu loai bénh,
xuyén tam lién d4 dugc cdc nhém nghién ctiu
trén thé gidi khdo sat kha ki vé mat hda hoc va
dugc 1i. Hai 16p chat chu yéu la flavonoit va
diterpen lacton di dugc phan lap tir 14 va ré. Céc
diterpen lacton nhu andrographolit,
neoandrographolide da dugc chiing minh cé kha
ning bao vé gan chudt khéi bi tén thuong boi

i2

cac hepatotoxin nhu tetraclocacbon va rerr-
butylhidropeoxit  (+-BHP) [4, 5]; 14-
deoxyandrographolit (DA) vi 14-deoxy-il,12-
didehidroandrographolit (DDA) lam giam mot
cdch ding ké huyét 4p va mach tim trén chudt
thir nghiém [6]. Cho dén nay ¢6 rat it cong bg vé
thanh phdn héa hoc cua Xuyén tim lién Viét
Nam ngoai hai diterpen lacton,
neoandrographolit va andropanosit da dugc phan
lap tir cay xuyén tam lién moc & Nha Trang [7,
gl.

V&t muc dich nghién citu qui trinh phén lap
cdc diterpen c¢é hoat tinh sinh hoc tir cay xuyén
tam lién tréng & Viét Nam trong bai bdo nay
chiing to1 thong bao viéc phan 1ap va nhan dang
cdu tric cua bon ditecpen lacton la
andrographolit, neoandrographolit, 14-deoxyan-
drographolit (DA} va  l4-deoxy-11,i2-
didehidroandrographolit (DDA} ciing nhu sy
khao sit so bd cdc hoat tinh khdng vi sinh vat va
gay doc t&€ bao cuia ching.



11 - THUC NGHIEM

1. Diéu ché can chiét va phan lap

La cay xuyéen tim lién (1,5 kg) mua & Hoa
Binh (thiang 8/2005) dugc chiét véi etanol theo
qui trinh chung thu duge can chiét diclometan
(6,06g*, hiéu suit 0,403% so véi mau kho) [11].

Cin chiét diclometan (2,9 g) duge phan tich
biang phuong phap sac ki cot trén silica gel, rira
giai ddu tién véi hén hgp diclometan-etylaxetat,
1i€p theo vdi diclometan-metanol theo ché do
gradient ting din do phan cuc cta hé dung moi.
Két hop véi két tinh phan doan, cudi cing da
thu dugc cho ba chét, ki hiéu 12 DM4, DM6 va
DM7 [11].

Chit DM6. Tinh thé khong mau hinh phién;
dnc. 244 - 245°C; R, = 0,62 (CH,Cl,-MeOH, 9:1,
vfv); phdt quang mau trimg xanh duéi dnh sdng
t¢ ngoai (254 nm), hién mau tim voi
vanilin/H,S80,.

Phé EI-MS, m/z (%): 350 (M*; 6,9), 332
(6,5), 281 (3,4), 256 (2,9), 227 (4,0), 187 (12,2),
159 (24,2), 133 (44.,8), 121 (94,2), 105 (74,2),
91 {100), 79 (65,9), 67 (40,72}, 55 (74,5).

Phé IR (KBr, Yo cm''): 3397,6 va 3318,6
(OH), 3093 (CRR’=CH,), 1727 (CO cia v-
lacton), 1675  (CRR’=CHR”), 1648
(CRR’=CH,), 1295, 1221 (C-0).

Phé 'H-NMR (500 MHz, MeOD): 2,45
(2H, m, H-1); 1,82 (2H, m, H-2); 3,44 (1H, m,
H-3): 1,38 (1H, d, J,,=13,0 Hz, H-5); 1,89 (1H,
m, H-6a); 1,33 (1H, d, Ji = 13,0 Hz, H-6b};
2,06 (2H, m, H-7); 1,95 (1H, m, H-9); 2,63 (2H,
m, H-11); 6,87 (1H, td, J,, ,=6,7 va I ;.. = 1,7
Hz, H-12); 5,03 (1H, d, J = 6,1 Hz, H-14); 4,49
(1H, d, J = 6,1 Hz, H-15a); 4,47 (111, d,J = 6,1
Hz, H-15b); 4,91 (1H, s, H-17a); 4,69 (1H, s, H-
17b); 0,77 (3H, s, H-18); 4,14 (1H, d, J = 10,0
Hz, H-19a); 3,41 (1H, d, J = 10,0 Hz, H-17b);
1,24 (3H, s, H-20).

Phé PC-NMR (500 MHz, MeOD): 38,13
(C-1); 29,03 (C-2); 80,92 (C-3); 43,68 (C-4);
56,32 (C-3); 2521 (C-6); 38,97 (C-7); 148,77
(C-8); 57,39 (C-9); 39,96 (C-10); 25,71 (C-11);
149,35 (C-12); 129,80 (C-13); 66,65 (C-14);
76,14 (C-15); 172,64 (C-16); 109,22 (C-17);

15,54 (C-18); 64,98 (C-19); 23,38 (C-20).

Chit DM7. Tinh thé hinh kim khéng mau;
dnc. 178 - 179°C; R;= 0,55 (CH,C1,-MeOH, 9:1,
v/v); khong phdt quang tir ngoai, hién méau tim
v4i vanilin/H,S0,. '

Phé MS (LC-MSD-Trap-SL) m/z (%): 497
(IM+17%, 100), 319 (19,2), 301 (3,8); EI-MS,
m/z (%): 319 (4,1), 288 (19), 205 (16), 191 (11),
175 (12), 153 (19), 121 (40), 109 (55), 81 (89),
69 (82), 55 (100).

PhS IR (KB, ¥,.., cm™): 3572, 3425 (br.)
(OH), 3084 (CRR’=CH,), 1748 (CO clia y-
lacton), 1648 (C=C), 1246 (C-OH) va 836
(CHR”=CRR’).

Phé 'H-NMR (500 MHz, MeOD): 1,80 (2H,
m, H-1); 1,65 (2H, m, H-2); 1,98 (1H, m, H-3);
1,39 (1H, d, J = 13,0 Hz, H-5); 1,42 (1H,d,J =
13,0 Hz, H-6a) va 1,89 (1H, m, H-6b); 1,90
(2H, m, H-7); 1,47 (1H, m, H-9); 2,40 (2H, m,
H-11); 2,13 (2H, m, H-12); 7,36 (1H, s, H-14);
4,80 (2H, d,J = 3,2 Hz; H-15); 4,65 (1H, brs, H-
17a) va 4,88 (1H, brs, H-17b); 0,73 (3H, s, H-
18); 4,12 (1H, d, J = 7,5 Hz, H-19); 3,25 (1H, d,
J=9,5Hz); 1,08 (3H, s, H-20); 4,20 (1H,d, J =
7.8 Hz, H-1’); 3,18 (1H, m, H-2"); 3,36 (1H, m,
H-3’); 3,31 (1H, m, H=4"); 3,25 (1H, m, H-5");
3,87 (1H, brd, J =11,5 Hz, H-6"a) va 3,69 (1H,
brd,J =11,5 Hz, I-6’b).

Phé C-NMR (500 MHz, MeOD): 40,23
(C-1); 20,06 (C-2); 37,2 (C-3) 39,37 (C-4);
57,69 (C-53); 25,63 (C-6); 39,68 (C-7); 149,23
(C-8); 57,86 (C-9); 40,66 (C-10); 22,97 (C-11);
2545 (C-12); 134,82 (C-13); 1476 (C-14);
72,06 (C-15); 176,95 (C-16); 107,26 (C-17),
15,84 (C-18); 73,44 (C-19); 28,32 (C-20);
105,06 (C-17); 75,27 (C-27); 71,70 (C-3°); 78,24
(C-47); 77,73 (C-5"); 62,77 (C-6").

Chat DM4. Tinh thé hinh kim khong mau;
R= 0,75 (CH,Cl,-MeOH, 9:1, v/v); hién mau
tim vdi vanilin/H,S0,.

Phé MS (LC-MSD-Trap-SL) coa 14-
deoxyandrographolit (DA): m/z 334 (25), 316
(84), 298 (59), 286 (100}, 258 (43), 224 (19
ciua  l4-deoxy-11,12-didehidroandrographolit
(DDA): m/z 332 (27), 314 (100}, 296 (93), 284
(40), 270 (19), 256 (59), 222 (6), 198 (15).
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Phé 'H-NMR (500 MHz, MeQD) ciia 14-
deoxyandrographolit (DA): 3,46 (1H, m, H-3);
7.09 (1H, brs, H-14); 4,77 (1H,d, J=2,1 Hz; H-
15); 4,88 (IH, brs, H-17a); 4,65 (1H, brs,
H17b); 0,63 (3H, s, H-18); 4,17 (1H, d, I = 11,0
Hz, H-19a) va 3,31 (1H, d, I = 11,0 Hz, H-19b);
1,26 (3H, s, H-20); cua 14-deoxy-11,12-
didehidroandrograpolit (DDA): 3,48 (1H, m, II-
3y; 7,17 (1H, br, H-14); 6,12 (1H, d, J = 15,8
Hz, H-12); 6,87 (1H, brs, H-11), 4,81 (1H,d, ]
= 1,5 Hz; H-15); 4,78 (1H, brs, H-17a); 4,52
(1H, &rs, H17b); 0,82 (3H, s, H-18); 4,21 (1H,
d,J=11,0 Hz, H-19a) vA 3,35 (IH, d, J = 11,0
Hz, H-19b); 1.24 (3H, s, H-20).

Phé PC-NMR (500 MHz, MeOD) cha 14-
deoxyandrographolit (DA): 39,0 (C-1); 22,7 (C-
2); 80,7 (C-3); 42,9 (C-4); 54,7 (C-5); 28,2 (C-
6); 38,3 (C-7); 146,9 (C-8); 56,1 {C-9); 39,1 (C-
10); 21,9 (C-11); 24,5 (C-12); 134,7 (C-13);
1442 (C-14);, 70,2 (C-15); 1744 (C-16); 107,3
(C-17y;, 15,2 (C-18); 64,2 (C-19), 22,7 (C-20);
cha  14-deoxy-11,12-didehidroandrographolit
(DDA): 38,6 (C-1); 21.9 (C-2); 80,5 (C-3); 42,8
(C-4); 55,3 (C-5); 28,0 (C-6); 36,6 (C-7); 148,1
(C-8); 61,7 {C-9); 38,6 (C-10); 136,0 (C-11);
121,1 (C-12); 129,3 (C-13); 143,1 (C-14); 69,7
(C-15); 172,4 (C-16); 109,1 (C-17Y; 15,9 (C-18),
64,2 (C-19); 22,8 (C-20)

2. Khdo sit hoat tinh sinh hoc

Hoat tinh sinh hoc dugc khao sit tai Phong
thir nghiém hoat tinh sinh hoc, Vién Hoéa hoc
cac hop chdt thién nhién (Vien KH va CN Viét
Nam).

a) Hoat tinh khdng vi sinh vdt

Hoat tinh khdng vi sinh vat duge khao sét
dua trén k1 thuat kKhuéch tin trong moi trudng
thach dinh dudng da tréon voi nhii dich vi sinh
vat ¢6 10°- 107 té€ bao/ml véi ti 1¢ 1% so v6i moi
truong. Hoat tinh duge xdc dinh thong qua
dudng kinh viing tic ché sy phét trién cia vi sinh
vat (vong vé khudn) sau mot thisi gian nuoi cay
& nhiét do i t6i wu doi véi mdi ching vi sinh vat
riéng biét. Nong do tc ché 16i thi€u (MIC) duoce
xac dinh theo phuong phdp Vanden Bergher va
Vlietlinck. Cic chiing vi sinh vat dién hinh dugc
thir gém hai ching vi khuin Gram(-):
Escherichia coli DT 119 Bl4 va Pseudomonas
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aeruginosa VM 201; hai ching vi khuéin
Gram{+): Bacillus subtillis ATCC 6633 va
Staphylococcus aureus ATTCC 12228, hai
ching ndm mdc: Aspergillus niger; Fusarium
oxysporum; hai ching nim men: Candida
albicans ATCC 10231 va Saccharomyces
cerevisiae (két qua chi ti€t xem [11]).

b) Hoat tinh gdy dic té€ bao (chong ung thu)

Hoat tinh gay doc t€ bao duge khao sit theo
phuong phép cua Vién nghién ciu ung thur Qudc
gia M§ (NIC). Cac dong t&€ bao ung thu duoc thir
la Hep-2 (ung thu mang gan ngudi) va RD (ung
thu mang tim ngudi). T€ bao duge khao sat véi
mau thit ¢ 4-10 thang néng do khic nhau. Phién
thir nghiém (gém t€ bio ung thu, moi trudng
nudi cdy vi mau thir) duge 0 am trong bau khi
CO, & 37°C trong thdi gian 48 - 72 gidr. Két qua
duge doc trén mdy Elisa & budce sang 495 - 515
nm. Néng d6 bdn e ché (IC,,) duge tinh trén
chuong trinh Table curve (két qua chi tiét xem

[11]).
III - KET QUA VA BIEN LUAN

Cian chiét diclometan cla 14 xuyén tdm lién
dugce phan tach nhiéu lan trén cot silica gel, rira
gidi vai cdc hon hgp dung moi CH,CL,-EtOAc
vi CH,Cl,-MeOH da thu ducc ba chat, ki hiéu la
DM4 va DM6 va DM7.

Chat DM6 c6 ion phan tl m/z 350 (M", EI-
MS) img véi 20 nguyen tir cacbon ("C-NMR) va
30 nguyeén (r hidro (‘'H-NMR). Phan tif clia né
¢6 3 nhém hidroxyl (& phé IR ¢é ddi hap thu &
3397 cm’'; trong phd 'H-NMR (DMSO, ppm) cé
tin hiéu cta 3 nhém OH ¢ 6 5,71 (1H,d,J =6,1
Hz, HO-C,,); 8 4,9 (1H, t, HO-Cy9) va 8 3,83
(1H, d, J = 3,0 Hz, HO-C5)}; y-lacton-o,f3 khong
no (1727 cm™) véi nhém metylen ngoai vong,
>CH,= (3093; 1648 cm), n6i doi ba ldn thé,
CRR’=CHR” (1675 cm™). Céng thic phan ti
duoc dir dodn 1a C,H,Os. Khdo sit phd “C-
NMR (DEPT) két hogp véi ‘H-NMR va HMQC
cho thAy DM6 c6 5 nguyén tir cacbon bac 4,
trong d6 2C (8¢, 43,68 va 8¢y, 39,96) gén véi 2
nhém CH, (singlet & 8cyy 1,24 va singlet & Sy
0,77); I1C thude nhém >C=0 (O 172,64); IC
clla vong xicloankan gin v&i nhém metylen



exocyclic (>C=CH,; 6~ 148,77, va 1C ciia lién
ket doi C=C ba lan thé (>C=CI1-; 8, 129,80).
Sy ¢é mit cua cdc noi doi clng dugc thiy ro
trong pho NMR, thé hién qua cdc tin hiéu coa 2
proton thudc nhém =CH, & 8 4,91 (s) va § 4,69
(s) dugc gin vao C-17 (C bac 2, §,; 109,22) va
cta 1 proton H-12 thuéc nhém >C=CH-CH, & &
6,87 (td, J = 6,7; 1,7 Hz; 8¢)2 149,35). Do
chuyén dich héa hoc cla proton niy nim &
truong manh hon so véi cua proton vong y-
lacton-a,p khong no (khoang & 7,36) ching 1o
day la ndi déi lién hgp ngoai vong. Phd 'H-
NMR con cho thdy tin hi¢u dac trung cho proton
oximetin & C3, véi sy dinh huéng -HO-CH< &
9 3,44 (m, H-3) va tin hiéu clia mot proton
oximetin khdc thudc vong y-lacton xudt hién &
truong yéu hon (6 5,03; d, J = 6,0 Hz; H-14).
Ngoai ra, con cé 1 nhém oximetylen cd lap (8
4,14; 1H, d, J = 10,0 Hz va § 3,41; 1H, d, J =
10,0 Hz, H-19), va 1 nhém oximetylen khac (&
4.49; 1H, dd, J = 10; 6,1 Hz va & 4,18; 1H, dd,
J=10; 2,1 Hz; H-15). Trong phé HMBC quan sat
thay su twong tac clia H—>C, chi su két ndi gilia
¢4c nguyén tir cachon sau:

a, CH;-20 — C-4 (bac 4); CH;-20 - C-3
(oximetin); CH;-20 — C-5 (metin) vd CH,-20
— C-19 (oximetylen).

b, CH,-18 — C-1; CH,-18 — C-5; CH,-18
— C-9vaCHy-18 - C-10.

¢, CH,-17 —» C-7; CH,-17 —» C-8; CH,-17
— C-9.

d, =CH-12 — C-11; =CH-12 — C-13; =CH-
12 —» C-14; =CH-12 — C-16 (C=0 lacton).

Phé COSYGP con khing dinh sur tuong téc
gitta céc proton H-12 —» H-11 —»H-9; H-2 — H-
3; H-6 - H-7....

Su phan tich vé cdc phé néu & trén khing
dinh chat DM6 la mot ditecpen, phli hop véi cac
dir lieu phd dd cong bs déi véi andrographolit,
mot ditecpen lacton da dugce tich ra tr cay
xuyén tam lién [9] (vé cdc gid tri 8, va 8, xem
phan Thuc nghiém).

Chat DM7. Phé “C-NMR (DEPT) va 'H-
NMR cho thdy phan tir ¢é 26 nguyén tir cacbon
v6i su ¢6 mat cha méot géc D-glucozo. Phé IR

cta cht ndy cé cic dai hdp thu dac trung cho
vong y-lacton-o,p khong no (1748 cm™), nhém
hydroxyl (3425 cm™), nhém metylen exocyclic,
>CH,=, (3084; 1648 cm™) va ndi doi ba 14n the,
CRR’=CHR™(1648 cm™). Phd kh6i luong ([l
MS) cho pic cha aglycon m/z 301 (M+1-Gl). Nhu
vay, DM7 la mét glucozit tng véi céng thitc
phan tir C,cH,,0,. Khao sdt cdic phdé NMR cia
DM7 c6 thé két luan rang chat DM7 thuoc day
labdan nhu chdt DM6. Vi du, trong phd NMR
cha DM7 ¢6 céc tin hiéu cha nhém metylen
exoxiclic (&, 4.65; brs va 4,88, brs) gin véi
nguyén tit cacbon bac 4 & vi tri 7 (8-39,68); tin
higu clia proton vinyl (8y 7,36; s) & vong y-
lacton-o,p khong no gan véi C cé 8, 147,6; C-14,
HMQC); cic nhém metyl (deyy 1,08 va 0,73)
duge gan véi cic nguyén tir cacbon bac 4 tuong
ing (8, 28,32 va 15,84). Ngoai ra, khic vdi DM6
phin aglycon clia DM7 khéng ¢6 nhém HO-C,.
N6 ¢6 it nhém CH (3) va nhiéu nhém CH, hon
(10) va trong céc phé 1H- va “C-NMR khong
¢6 tin hiéu dac trung cho proton metin ca nhém
HO-HC <. Su ¢6 mat ciia g6c dudng ciing duge
thdy 6 trong phé 'H-va "C-NMR. Ching han,
cdc proton cua glucozo nam trong khoing &,
3,25-3,87 va cic nguyén tir C & 8. 62,77- 75.27.
Tin hi¢u proton anome dac trung cho cdu hinh
B-D-glucopyranozo  xuat hién & &, 4,20 (d,
J=7.8 Hz). Viéc gin gdc glucozo vao vi tri Cy,
cling duoc khang dinh qua sy tuong tic giia
proton anome, H;. va C,y (HMBC), Nhu véy, til
su phan tich cdc dit liéu phd néu trén chdt DM7
dugc nhan dang la neoandrographolit (vé cdc gid
tri 6, va 8, xem phan Thyc nghiém).

Chit DM4. Phé LC-MS cho thdy day la mot
hon hop clia hai hop chét ¢6 c4u tric tuong tu
nhau nhung phan tir lugng chi khéc nhau 2 don
vi. Vi du, ching cho cdc manh phén rd c6 ciing
mfc d6 phan b (cudng d6) véi m/z: 314, 296,
284,256, 332 (M", DM4-1); 316, 298, 286, 258,
334 (M*, DM4-2).

Su hinh thanh cic manh phan rd nay dic
trung cho cdc hop chit khung labdan cé mit
trong ciy xuyén tdm lién. Tir dif liéu phé 'H va
“C- NMR céng thic phan ti cia DM4-1 va
DM4-2 dugc du don 1 CyH,0, vi CoHoyO,,
tuong ing. Phé '"H-NMR chi su ¢6 mat cla hai
nhém exometylen, H-17, thé hién qua cdc cap
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(1) (2)

(1) DMé6 (andrographolit); (2) DM7

(3) (4)

{neoandrographolit)

(3) DM4-2 (14-deoxyandrographolit, DA);
(4) DM4-1 (14-Deoxy-11,12-didehidroandrographolit, DDA)

singlet rong thi nhat & § 4,88 (1H) va 4,78
(1H), va cap singlet rong thit hai & & 4,60 (1H)
va 4,52 (1H), img v&i mdi chat trong DM4; cap
tin hiéu & & 7,17 (1H, brs) vd 7,09 (1H, brs)
duoc gén cho proton H-14 & mdi hop chat. Sy
tyong tdc gita proton ndy vdi cdc proton
metylen, H-15 {6 4,81 2H, d, J = 2.1 Hz) va
477 (2H, d, ] = 1,5 Hz)} cing duge thay 1
trong phé COSYGP cla DM4. Tin hi¢u cia
proton oximetin, H-3 clia méi chat xudt hi¢n o8
3,46 va 3,48 (1H, m) twong (g, dac trung cho
cédc din xuét labdan véi su dinh huéng -OH-Cs.
Nhém metyl bac ba, H-18 cla moi chat xuat
hién & & 0,82 va 0,63 (3H, s), tuong Ung. Tuong
tu, tin hiéu cha nhém metyl bac ba khac, H-20
nim & & 1,26 va 1,24 ppm. Viéc gan ghép nay
duge khang dinh qua su tuong tdc giifa
H,—~C,—»C,—~C,, quan sit thdy trong phé
HMBC. Cic proton ciia nhém metylen H-19
duoc nhan dang qua cap tin higu 88 4,17 (d, T =
11,0 Hz) va cap thif hai ¢ & 3.31(d, J=11,0 Hz),
#ng v6i méi chit. Ngoai ra, trong phd 'H-NMR
con c6 tin hiéu ctia 2 proton frans-vinylic, -
CH=CH- & 5 6.87 (dd, J,,, = 10,0 va J, ;,= 158
Hz, H-11)va 8 6,12 (d, J,,=15,8 Hz, H-12).
Trén co s& phan tich cdc dif lieu phé néu
trén, két hop so sinh véi do chuyén dich héa
hoc &c va &y cong b6 cho 14-
deoxyandrographolit [10], chat DM4 did dugc
nhan dang 1la hén hop cha 14
deoxyandrographolid (DA) va 14-deoxy-11,12-
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didehidroandrographolit (DDA) (vé 8¢ va 6y cla
DM4, xem phan thuc nghi¢m).

Hoat tinh sinh hoc. Hai hop chit DM6 va
DM?7 di duoc khao sat hoat tinh khdng ddi véi 4
ching vi khudn (Escherichia coli DT 119 Bl4,
Pseudomonas aeruginosa VM 201, Bacillus
subtillis ATCC 60633 va Staphylococcus aureus
ATTCC 12228) va 4 ching ndm (Aspergillus
niger; Fusarium oxysporum, Candida albicans
ATCC 10231 va Saccharomyces cerevisiae).
Két qua cho thdy hai chat nay c6 muc khéing rat
yéu cdc vi sinh vat thir nghiem; vi du, doi vén
ching vi khudn Gr(+), Pseudomonas
aeruginosa, MIC ciia DM6 la 12,5 pg/ml va cha
DM7 12 50 ug/ml. Hoat tinh gy doc ¢ bao da
dugc khio sdt véi (€ bao ung thu mang tim
ngudi (RD) va € bao ung thu gan ngudi (Hep-
2). Trong hai chdt thir chi c6 DM6
(andrographolide) tc ch& sy phit trién clia t€
bao ung thu gan & mic do vira phdi (IC5, 3,06
pg/ml).

Loi cam on: Cong trinh nay dwoc hoan thanh
trong khudn khé cua chiong trinh Nghién cuu

Khoa hoc Co b\dn. Cdec tdc gia cam on sw hé tro
kinh phi cua dé tai 51.01.05.
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