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® Nghién clru — Ky thuat

Tac dung giy doc té bao ung thw ciia
dich chiét phan doan va cac hop chat
polyoxygenated cyclohexen tur
bu dé tia (Uvaria grandiflora)

Ho Viét Pirc', L& Thi Bich Hién', Phan Vin Kiém’

P Thi Thio®, Nguyén Thi Hoai'"

"Khoa Dwoc, T ruong Pai hoc Y Dugc Hué, *Vién Hoa sinh bién,
Wién Cong nghé¢ Sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam

"E-mail: hoai77@gmail.com

Summary

In continuance of the study on screening cytotoxic plants that proved the medicinal plant Uvaria
grandiflora Roxb. ex Hornem of time-honoured use by the ethnic minorities in Quang Tri Province
(Central Vietnam) highly cytotoxic in vitro and the plant cloroform extracts possessing strong
cytotoxicity towards two cancer cell lines MDA-BA-321 and MKN7 at ICs, 0.97 and 1.30 ug/ml,
respectively, the cloroform extracts were investigated for isolation and structural identification of
Subglain B (1), Zeylenone (2), Pipoxide (3) and Zeylenol (4). These findings really encouraged further
researches for anticancer agents from natural products.

Keywords: Uvaria grandiflora, cytotoxic, polyoxygenated cyclohexen.

Dt van de

Viét Nam la mét trong nhitng qubc gia co
murc do da dang sinh hoc cao nhéat trén thé gidi,
tuy nhién déi twong st dung lam thubc da dwoc
ghi nhan chi yéu xuét phat tir kinh nghiém cla
cong dong cac dan toc & nhiéu dia phuwong
trong ca nwéc. Kinh nghiém st dung thdo dwoc
trong cdng déng nguwdi dan toc hau nhw chi
dwoc phd bién qua truyén khau tr d&i nay sang
doi khac va c6 nguy co bi that truyén do nhiéu
nguyén nhan. Vi vay, viéc béo tén tri thirc ban
dia dong vai trd quan trong trong viéc gin gilr
ban sac van hoa clia méi dan tdc, ddc biét nham
phuc vu hiéu qua cho coéng tac cham soc va bao
vé slrc khde nhan dan.

T viéc diéu tra, tim hiéu cac cay thubc cla
ddng bao dan téc Pako, Van Kiéu — tinh Quang
Tri chi*a cac bénh hiém nghéo, cay bu dé tia
(Uvaria grandiflora Roxb. ex Hornem) da dwoc
phat hién va cac cong bb trudc day cta ching
t6i da chirng minh tac dung gay doc té bao ung
thw manh cla dich chiét toan phan'". Bai bao
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nay tiép tuc thdng bao cac két qua nghién ctru
vé hoat tinh gay doc té bao ung thw cla cac
phan doan va 4 hop chét polyoxygenated
cyclohexen duwgc phan lap tr phén doan cé tac
dung tét nhat.

D6i twong va phwong phap nghién
clru

DPé6i twong

Déi twong nghién clru 1a phan trén mat dat
cay bu dé tia, c6 tén khoa hoc la Uvaria
grandiflora  Roxb. ex Hornem, thudc ho
Annonaceae. Mau nghién ciru duwoc thu &
huyén Dakréng — tinh Quang Tri, vao thoi diém
thang 10 ndm 2011. Mau cay nghién clru dwoc
PGS. TS. Ninh Khéc Ban, TS. Nguyén Thé
Cuwdng — Vién Sinh thai va Tai nguyén Sinh vat
— Vién Han I&m Khoa hoc va Cong nghé Viét
Nam xac dinh tén khoa hoc.

Th&r nghiém dwoc tién hanh trén 2 dong té
bao ung thuw: MDA-BA-321 (ung thw vu) va
MKN7 (ung thw da day). Cac dong té bao ung



® Nghién clru — Ky thuat

thw: do GS. TS. J. M. Pezzuto, Trwdng Pai hoc
Hawaii va GS. Jeanette Maier, Trwdng Dai hoc
Milan, Italia cung cép.

Phwong phap nghién ciru

Phwong phép diéu ché mau thir

Duworc liéu duoc phoi sdy khd, xay nhd thanh
bét min, sau d6 chiét véi methanol tuyét dbi
bang phap ngam lanh (48 gid/lan x 3 1an). Gop
dich chiét methanol va cét thu héi hét dung méi
duéi ap suat gidam cho dén cén thu dwoc cao
can toan phan.

L4y mét lwong cao can toan phan phan tan
vao nudc rdi chiét xuit phan doan bang céac
phwong phap chiét 1dng-1dng véi cac dung moi
n-hexan, chloroform, ethylacetat, butanol, thu
duwoc dich chiét cac phan doan va phan nuwéc
con lai. C4t thu hoi hét dung méi dudi ap suét
giam thu dwoc cac can twong rng.

Phuong phép nudi cy té bao in vitro

Cac dong té bao ung thw dwoc nudi cay trong
moi trudrng DMEM véi thanh phan kém theo gom
2 mM L-glutamin, 10 mM HEPES, va 1,0 mM
sodium pyruvat, ngoai ra bd sung 10 % FBS

(fetal bovine serum) (GIBCO). Té bao duoc cay
chuyén sau 3-5 ngay voi ti 1& (1:3) va nuéi trong
tt &m CO, & diéu kién 37 °C, 5 % CO,.

Phép thir sinh hoc xac dinh tinh déc té bao
(cytotoxic assay) > * 7

Phwong phap the do doéc té bao in vitro
dwoc Vién Ung thw Quéc gia Hoa Ky (National
Cancer Institute — NCI) xac nhan la phép th&r do
doc té bao chuan nham sang loc, phat hién cac
chat co kha nang kim hdm sy phat trién hoac
diét té bao ung thw & diéu kién in vitro. Phép tht
nay dwogc thwc hién theo phwong phap cua
Monks (1991). Phép tht tién hanh xac dinh ham
lwong protein té bao tdng sé dwa vao mat do
quang hoc (OD — Optical Density) do dwoc khi
thanh phan protein cla t& bao dwoc nhuém
bang sulforhodamin B (SRB). Gia tri OD may do
duwoec ti 1& thuan véi lwong SRB gan véi phan to
protein, do dé lwong té bao cang nhiéu (lwong
protein cang nhiéu) thi gia tri OD cang lén.

Kh& nang (rc ché sw sbng sét cla té bao khi
c6 méat chat thir s& dwoc xac dinh théng qua
cbng thirc sau:

[OD(chét thir) - OD(ngay 0)] x 100

% sbng sét =

OD(déi chirng am DMSO 10%) - OD(ngay 0)

% e ché = 100% - % sbng sot

Cac phép thtr dwoc 13p lai 3 lan. Ellipticine
(Sigma) dwoc st dung lam chét dbi ching
dwong va dwoc thir nghiém & cac ndng do 10
pg/ml; 2 pg/ml; 0,4 pg/ml; 0,08 pg/ml. DMSO 10
% dwoc st dung nhw dbi chirng am. Gid tri ICs
(ndng dd e ché 50% su phat trién) duoc xac
dinh nhd vao phan mém may tinh TableCurve.
Chét thir nao co ICsy < 20 pg/ml (v&i chét chiét
thd, hoac v&i phéan doan hda hoc) hoac 1Cs < 4
ug/ml (v&i hoat chét tinh khiét) dwoc xem 1a ¢
hoat tinh gay déc té bao va cé kha nang trc ché
s phat trién hodc diét t& bao ung thw.

Phuong phép nghién ctru vé hoé hoc

Phan l1ap cac chét tinh khiét bang sac ky cot
silica gel pha thuong (Silica gel 60 0,040-0,063
mm (230-400 mesh ASTM), Merck); silica gel
pha ddo YMC (30-50 um, Fudisilisa Chemical
Ltd.); Sephadex LH-20. Theo ddi cac phan doan
bang s&c ky I&p méng pha thwong, pha dao
(TLC-Silicagel 60 F,s, Merck). Phat hién vét chat
bang dén t& ngoai & hai bwdc séng 254 nm va

366 nm hodc dung thubc thkr 1a dung dich
H,SO4 10 % phun déu lén ban méng, sdy kho
réi ho' nong tir tlr d@én khi hién mau.

Xac dinh cAu tric cac hop chat phan lap
dwoc dua trén cac phwong phap phd: phd cong
hwdng tlr hat nhan mét chidu ('H-NMR, *C-
NMR, DEPT) va hai chiéu (HMBC, HSQC) do
trén may Bruker Avance AM500 FT-NMR tai
Vién Hoa hoc, Vién Han 1am Khoa hoc va Cong
nghé Viét Nam, chét chuan noi 1a tetrametyl
silan.

Két qua va ban luan

Két qud nghién ciu trudc day cta ching
t6il) da cho thay, dich chiét methanol toan phan
clia duoc liéu cé hoat tinh tét trén ca 6 dong té
bao ung thw th®r nghiém véi cac gia tri ICsq tle
0,62 — 7,51 pg/ml. Trong d6, thé hién hoat tinh
tbt nhat véi dong MDA-BA-321 (ung thw vu) va
MKN7 (ung thw da day) véi cac gia tri ICs 1an
lwot 1a 0,62 va 0,89 pg/ml. Do d6é nghién ctru
nay da tién hanh chiét xuét cac phan doan va
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thir tac dung trén 2 dong t& bao ma dich chiét
toan phan da c6 tac dung manh nhét |a MDA-
BA-321 va MKN7.

Tac dung rc ché té bao ung thw cta dich
chiét cac phan doan

Cao chiét cac phan doan cla dwoc liéu (dwoc
chiét theo phwong phap & muc "Phwong phap
diéu ché méau tht") duoc thlr nghiém tac dung
gay doc té bao ung thw trén 2 dong MDA-BA-321,
MKN7. Két qué dwoc trinh bay trong bang 1.

Bang 1: Két qua xéc dinh hoat tinh gay doc té bao cia cac phan doan trén dong té bao MDA-BA-

321 va MKN7
Néng do Cao chilét n-hfzxan Cao chié,t clor?form Cao chiétl ethyl‘ acetat
(ug/m I)' (% trc ché) (% trc ché) (% trc ché)
MDA-BA MKN7 MDA-BA MKN7 MDA-BA MKN7
100 104,47 100,56 99,12 97,89 98,59 98,05
20 93,68 91,42 97,72 96,92 79,65 80,37
4 37,72 39,09 94,83 74,84 31,32 32,82
0,8 24,12 22,34 36,49 38,13 18,33 21,77
ICso 3,27 3,42 0,97 1,30 8,44 8,08
\ B Cao chiét n-butanol Cao chiét nwéc Ellipticin
N°";" ‘I"-’ (% trc ché) (% trc ché) (% trc ché)
(kg/ml) MDA-BA MKN7 MDA-BA MKN7 MDA-BA MKN7
100 95,70 97,35 74,91 76,55 90,77 99,78
20 48,16 51,21 29,47 32,08 59,72 65,72
4 27,19 30,02 21,84 23,49 19,76 33,33
0,8 21,14 20,46 14,47 17,82 -0,54 5,76
ICso 22,72 18,77 60,92 52,48 1,24 0,93

Chéat déi chirng dwong, ellipticin véi céac
néng d6 the nghiém lan lwot l1a 10 pg/ml, 2
ug/ml, 0,4 pg/ml va 0,08 pg/ml, hoat déng én
dinh va cho gia tri ICso = 1,24 va 0,93 pg/ml trén
2 dong té bao MDA-BA-321 va MKN7 mét cach
twong &ng. Cac két qua trén Ia chinh xac véi
r* 2 0,99.

Két qua cho thay, trong 5 phan doan nghién
ctru, dich chiét nuwdc khong thé hién hoat tinh,
con ca 4 phan doan con lai déu co tac dung &
cac murc dd khac nhau, trong d6 phan doan
cloroform va n-hexan thé hién hoat tinh manh
nhéat v&i cac gia tri ICso thp nhét.

Diéu nay rat co6 y nghia trong qua trinh
nghién ctru thube tir dwoce liéu. Vi nhw ching ta
biét, kho khan trong viéc phat trién thubéc dan
toc ¢ truyén lau nay la chung ta thwéng dung
dich chiét téng (dich chiét toan phan) ma khong
tim ra, khéng chirng minh dwgc phéan doan nao
c6 tac dung. Cao chiét toan phan véi khéi lwong
l&n r4t khé khdn dwa vao cac dang bao ché
phan liéu hién dai. Viéc chirng minh dwoc thanh
phan, phan doan cé tac dung sé dinh hwéng
cho cac nghién clru tiép theo vé hoa hoc. Va
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qua trinh chiét xuét phan Iap hoat chét tiép theo
sé duwoc thwe hién trong phan doan co tac dung
manh nhét |1a dich chiét phan doan cloroform.

Két qua nghién ctru vé hoa hoc

Chiét xuat va phan Iap céc chat tinh khiét

6,0 kg duoc liéu da xay thanh bét duoc
ngam chiét trong methanol (10 lit x 3 lan), dich
chiét sau d6 dwoc co khd & ap suét thap, thu
dwoc cao can. Can methanol dwgc phan bb vao
nwéc rdi lan lwot chiét véi n-hexan, cloroform,
ethyl acetat, n-butanol cho cac phan doan chiét
n-hexan (UGH), cloroform (UGC), ethyl acetat
(UGE), n-butanol (UGB) va dich nw&c con lai.
Dich nwéc dwoc tach phan doan bang cot
Dianion HP-20, r&ra gidi bang hén hop
methanol/nwéce 1/3 - 1/1 - 3/1 - 1/0, thu dwoc 4
phan doan (UGW1-4).

Phan doan cloroform (UGC) dwogc tach trén
cot silica gel, r&ra gidi lan lwot bang n-
hexan/ethyl acetat 100 - 10/1 - 5/1 - 1/1 - 0/100
va methanol 100% thu dwgc 6 phan doan
(UGC1-6). Phan doan UGC4 dworc tach trén cot
silica gel, rra gidi bang hén hop n-
cloroform/methanol 40/1, thu dwgc 4 phan doan

9
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(UGC4A-D). Phan doan UGC4A duoc sic ky
l&p lai v&i cot silica gel, rira gidi bang hé dung
modi hexan/aceton 5/1 thu dwgc 7 phan doan
(UGC4A1-7). Phan doan UGC4A3 xuét hién tinh
thé trédng khi dwoc cd dic; tién hanh loc, rira
tinh thé thu dwoc chat sach 1 (50 mg). Phan
doan UGC4A5 dwoc tinh ché bang cot
Sephadex LH-20, rira gidi bang methanol, thu
dwoc chat sach 2 (200 mg) duéi dang chéat bot
trdng, tan dwoc trong methanol, aceton. Phan
doan UGC4A7 xuét hién tinh thé trédng khi duwoc
co6 dic; tién hanh loc, riva tinh thé thu dwoc
chét sach 3 (15 mg).

Phan doan UGC4B duoc tach bang cot YMC
(Rp-18), riva gidi bang hé methanol/nuwéc 3/2 -
2/1 thu dwgec 5 phan doan (UGC4B1-5). Tinh
ché phan doan UGC4B2 bang cét silica gel, rira
gidi bang hexan/aceton 3/1-2/1, thu duwgc 2
phédn doan (UGC4B2A-B). Phén doan
UGC4B2B duoc tach bang cot YMC (Rp-18),
rira gidi bang hé aceton/nwéc 4/3, thu duwoc
chét sach 4 (30 mg).

Xéc dinh céu triuc cua cdc hop chat da
dwoc phan Iap

Théng qua viéc phan tich div kién phd 1D,
2D — NMR, céu trlc cla cac chat sach 1-4 dwoc
xac dinh la subglain B (1), zeylenon (2), pipoxid
(3) va zeylenol (4). Cac thoéng sb hoa ly cua
chung dwoc dan ra duéi day:

Subglain B (1): C,HsClOs (M = 402,82);
bét mau tréng; tan tdt trong cloroform, aceton;
The = 187-189°C; R; = 0,25 (hexan/aceton 4/1).
'H-NMR (500 MHz, CD;0D), § (ppm): 8,05-8,07
(4H, m, H-2’, 27, 6, 6”); 7,59-7,64 (2H, m, H-4’,
4); 7,45-7,50 (4H, m, H-3',3", 5", 5”); 6,04 (1H,
ddd, 10,0 5,0, 2,5 Hz, H-5); 5,88 (1H, dd, 10,0,
2,5 Hz, H-4); 5,80 (1H, br.d, 7,5 Hz, H-3); 4,82
(1H, d, 5,0 Hz, H-6); 4,73 (2H, d, 1,5 Hz, H-7);
4,35 (1H, d, 7,5 Hz, H-2). ®C-NMR (125 MHz,
CD;0D), & (ppm): 168,0 & 167,9 (s, C-7’, 77);
134,3 (d, C-4’, 47); 131,3 (s, C-1’, 1”); 130,6 &
130,7 (d, C-2’, 2”7, 6, 6”); 129,5 & 129,6 (d, C-3,
37, 5, 5”); 129,6 (d, C-5); 128,5 (d, C-4); 76,6
(s, C-1); 75,3 (d, C-3); 70,7 (d, C-2); 69,0 (t, C-
7); 58,6 (d, C-6).

Zeylenon (2): Cy;H4s0; (M = 382,36); bt
mau trang; tan tét trong aceton, methanol; Tpe =
155-156 °C; Ry = 0,40 (hexan/aceton 2/1 hoac
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methanol/nwéc 3/1). 'H-NMR (500 MHz, DMSO-
ds), 8 (ppm): 8,08 (2H, d, 8,0 Hz, H-2”, 6”); 7,90
(2H, d, 8,0 Hz, H-2", 6); 7,64-7,70 (2H, m, H-4’,
4”); 7,51-7,56 (4H, m, H-3",3”, 5°, 5”); 7,07 (1H,
dd, 2,0, 10,5 Hz, H-4); 6,33 (1H, s, 1-OH); 6,17
(1H, dd, 2,5, 10,5 Hz, H-5); 6,03 (1H, d, 6,5 Hz,
2-OH); 5,98 (1H, td, 2,0, 10,5 Hz, H-3a) 5,98
(1H, ddd, 2,0, 2,5, 8,5 Hz, H-3b); 4,57 (1H, d,
10,0 Hz, H-7a); 4,36 (1H, d, 10,0 Hz, H-7b);
4,26 (1H, t, 7,5 Hz, H-2). ®C-NMR (125 MHz,
DMSO-ds), & (ppm): 195,1 (s, C-6); 165,6 (s, C-
77); 165,0 (s, C-7'); 147,4 (d, C-4); 133,5 (d, C-
4"); 133,4(d, C-4’); 129,5 (d, C-2”, 6”); 129,4 (s,
C-1’, 17); 129,1 (d, C-2, 6'); 128,7 (d, C-3, 3",
5, 5”); 127,9 (d, C-5); 76,1 (s, C-1); 72,3 (d, C-
3); 71,3 (d, C-2); 61,4 (t, C-7).

Pipoxid (3): C21H1506 (M = 366,36); bt mau
trdng; tan tét trong aceton; Ry = 0,30
(aceton/nwéce 2/1), 0,4 (hexan/aceton 5/2), Tyc =
153-154°C. 'H-NMR (500 MHz, CD;OD), §
(ppm): 8,07-8,10 (4H, m, H-2", 2", 6, 6”); 7,62 -
7,67 (2H, m, H-4', 47); 7,49-7,54 (4H, m, H-3,
3", 5, 5”); 6,14 (1H, ddd, 10,0, 4,0, 2,5 Hz, H-5);
5,91 (1H, td, 10,0, 1,5 Hz, H-4); 5,63 (1H, ddd,
8,0, 2,5, 1,5 Hz, H-3); 4,91 (1H, d, 12,0 Hz, H-
7a); 4,57 (1H, d, 12,0 Hz, H-7b); 4,34 (1H, d, 8,0
Hz, H-2); 3,66 (1H, dd, 4,0, 1,5 Hz, H-6). "*C-
NMR (125 MHz, CD;OD), & (ppm): 167,7 &
167,5 (s, C-7’, 77); 134,7 (d, C-4); 134,4 & 134,5
(d, C-4', 47); 131,4 & 131,0 (s, C-1’, 1”); 130,7
(d, C-2,, 2", 6, 6”); 129,7 & 129,6 (d, C-3, 3",
5, 5”); 125,8 (d, C-5); 75,8 (d, C-3); 71,1 (d, C-
2); 63,7 (t, C-7); 61,0 (s, C-1); 55,1 (d, C-6).

Zeylenol (4): CyHz07 (M = 384,38); bot
mau trédng; tan tét trong aceton; R = 0,50
(aceton/nwéc  2/1,2). 'H-NMR (500 MHz,
CD;0D), § (ppm): 8,05 (4H, d, 7,5 Hz, H-2', 27,
6, 6”); 7,56 (1H, t, 7,5 Hz, H-4’, 4”); 7,45 (2H, t,
7,5 Hz, H-3", 37, 5, 5”); 5,98 (1H, ddd, 1,8, 4,3,
10,1 Hz, H-5); 5,84 (1H, dd, 2,0, 10,0 Hz, H-4);
5,72 (1H, dm, 6,5 Hz, H-3); 4,71 (1H, d, 11,5
Hz) (7a); 4,63 (1H, d, 11,5 Hz) (7b); 4,38 (1H, d,
4,5 Hz, H-6); 4,26 (1H, d, 6,5 Hz, H-2). *C-NMR
(125 MHz, CD;0D), & (ppm): 168,3 (s, C-7’, 7");
134,1 (d, C-4’, 4”); 131,5 (s, C-1’, 1”); 131,4 (d,
C-5); 130,6 (d, C-2’, 27, 6, 6”); 129,5 (d, C-3’,
3", 5, 5”); 127,7 (d, C-4); 76,5 (s, C-1); 75,5 (d,
C-3); 71,1 (d, C-2); 70,0 (d, C-6); 68,1 (t, C-7).
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Pipoxid (3)

Nhw vay ca 4 dan chét phan lap duoc déu
thudéc nhdm polyoxygenated cyclohexen. Trong
sb hop chat nay subglain B (1), pipoxid (3),
zeylenol (4) 1an dau tién dwoc tim thay trong
thanh phan héa hoc cta cay bu dé tia Uvaria
grandifiora.

Polyoxygenated cyclohexen 1a mét nhém céac
hop chét thién nhién thuwdng gap trong ho Na
(Annonaceae) va c6 khoang 30 dan chét cla
nhom nay da dwoc phan 1ap tw chi Uvaria ©.
Trong 10 ndm tr& lai day, nhém hop chéat nay
dwoc cac nha khoa hoc chu y quan tam béi cac
hoat tinh sinh hoc cta ching nhw hoat tinh gay
doc té bao ung thw, khang virus va khang vi sinh
vat. Trong d6 chi y dén két qua (e ché sw phat
trién cla cac té bao ung thw ngudi nhu KB,
HCT-8, Bel 7402, A 2780°°. Cac dan chét
polyoxygenated cyclohexen phén lap tr U.
kweichowensis (kweichowenol C, kweichowenol
D) ciing cho thay hiéu lwc khang khéi u tot .

Trong céc hop chét phan lap duoc, zeylenon
(2) da dwgc chirng minh trwdc do6 la c6 kha
nang (¢ ché van chuyén nucleosid trong té bao
ung thw Ehrlich, gay déc cac dong té bao HCT-8
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Zeylenol (4)

(ung thw ruét két), BGC-823 (ung thw da day) va
Bel-7402 (ung thw gan) v&i cac gia tri ICs
thap™®. Zeylenol (4) co kha nang (c ché chon
loc dbi v&i dong té bao ung thuw mau (HL-60) véi
ICso 11,65 pg/ml 1.

Nhw vay, qua trinh thuc nghiém da chiét xuét
phan lap dwoc 4 dan chat polyoxygenated
cyclohexen tr phan doan cloroform. V&i tac
dung tét ctia nhdm nay trén cac dong té bao ung
thw, két qua nghién clru da cung cép cai nhin
toan dién hon vé thanh phan héa hoc cla bu dé
tia, dong thoi da gép phan ching minh kinh
nghiém cla dong bao dan téc Pako, Van Kiéu
vé viéc sir dung duwoc liéu nay dé chira cac
bénh lién quan dén khéi u 1a ¢ co s& khoa hoc.

Két luan

Dich chiét cac phan doan cla cay bu dé tia
(Uvaria grandiflora Roxb. ex Hornem, ho
Annonaceae) da dwoc nghién cru hoat tinh gay
doc té bao trén 2 dong MDA-BA-321, MKN7.
Két qua dich chiét phan doan cloroform thé hién
hoat tinh manh nhat v&i cac gia tri ICs lan lwot
la 0,97 va 1,30 yg/ml. Ttr phan doan cloroform
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da chiét xuat phan lap, xac dinh cau tric dwoc 4
hop chéat tinh khiét thudc nhém polyoxygenated
cyclohexen bao gdm subglain B, zeylenon,
pipoxid, va zeylenol.

Cac két qua dat dwgc mé ra trién vong méi
va can thiét cho cac nghién ctru tiép theo vé
thanh phan hoa hoc va tac dung duwoc ly cla
loai nay dé co thé ng dung trong viéc tim kiém
cac hoat chéat cé tac dung phong va chiva bénh
cho con ngudi.

Loi cam on: Nhém tac gid xin chan thanh
cdm on sw tai tro kinh phi cia B6 GD&PT dé
thure hién dwoc nghién ctru nay trong néi dung
dé tai “Nghién ctru céc cay thubc clia déng bao
Pako, Van Kiéu & Mién Trung theo huwéng téc
dung chéng oxy hod, diét té bao ung thu" (Ma
s6: B2012-DHH-56).
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Nghién ciru kha nang bao vé
¢o’' quan tao mau cua dich chiét
toi den Ly Son trén chuét bi chiéu xa

Vii Binh Dwong'’, Vii Xuan Nghia', Pham Xuin Phong’

"Hoc vién Qudn y - B6 Quoc phong
*Vién YHCT Qudn ddi - B¢ Quéc phong
"E-mail: vbduong2978@gmail.com

Summary
Black garlic of Ly Son was investigated in view of radiation-resistant bioactivity in mice experimentally
exposed to radiation. Mice were divided into four groups: (1) control (CG), (2) radiation (RG), (3)
radiation+fresh garlic (RFGG), and (4) radiation+black garlic (RBGG). The black garlic was found to exhibit
highly protective potential to the hematopoietic system by the images of bone marrow and lympho node
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