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Tom tit:

Bay hop chit flavonoid phén lap tir ciin chiét ethyl acetate (EtOAc) ciia 1a cAy Xén ma Garcinia mackeaniana bao
gﬁm 2”,6”-di-O-acetylvitexin (1), 2”-0-acetylvitexin (2), vitexin (3), amentoflavone (4), apigenin (5), kaempferol (6)
va quercetin (7) di dwge dinh gia cac hoat tinh sinh hoc. Két qua cho thiy, 2 hop chit (6) va (7) déu thé hi¢n hoat
tinh chong dxy hoa manh véi gia tri IC, 1an lugt Ia 9,5+0,38 va 7,4+0,30 pg/ml. Hop chit (6) c6 tac dung fre ché sin
sinh nitric oxit (NO) trén té bao RAW 264.7 ¢ mirc kha (IC, 1a 63,86+2,86 ng/ml) véi ty 1€ song sot 81,84% & ndng
do 128 ug/ml. Hop chit (3) 6 hoat tinh gay dgc trén cac dong té bao ung thue MCF7 va LU-1 véi gia tri IC lan lwgt
la 8,0+0,2 va 9,68+0,5 pg/ml. Hop chét (5) va (7) c6 hoat tinh manh trén KB va HepG2 véi gia tri IC_ lan lwgtla
8,5+0,35 va 6,79+0,2 pg/ml. Cac hop chit (1-7) déu khong giy doc trén dong té bao lanh HEK-293 va khong c6 hoat
tinh trén cac chiing vi sinh vat kiém dinh gram dwong.

Tir khéa: flavonoid, Garcinia mackeaniana, hoat tinh chdng 6xy héa, hoat tinh giy doc té bao, hoat tinh khang viém,

hoat tinh khang vi sinh vat kiém dinh.
Chi s6 phén loai: 1.6
1. Dat van dé

Chi Garcinia 1a mét trong nhiing chi 16n thudc ho
Clusiaceae, gdm 390 loai va phan bd rong rdi ¢ chau A va
chau Phi. Chi Gareinia bao gdbm nhiéu ciy thudc c6 chira cac
hoat chét chita bénh tiém nang va dugc st dung trong y hoc
¢0 truyén cua nhidu nudc trén thé gisi [1, 2]. Cac nghién ctru
vé hoa thuc vat cho th?iy, chi Garcinia bao gém nhiéu loai
hop chit nhu axit hiru co, benzophenones, phloroglucinols,
axit béo va terpenoit, nhung cha yéu 1a nhitng xanthone va
flavonoid. Nhitng loai trong chi ndy cung cip mot ngudn
ty nhién phong phti cac hop chit hoat tinh sinh hoc véi tac
dung chéng viém, kha nang chéng ung thu, chéng Oxy hoa,
khang u, khang nim, khang histaminic, cac dic tinh khang
sinh, khang vi Kkhuén, khang vi rat, bao v€ tim mach... [3].
Cho dén nay, da c6 nhiéu loai trong chi Garcinia dugc tién
hanh nghién ctru, hudng téi viéc kham pha cac cong dung
truyén thong ctia chl'mg, phan lap cac phén tr mai, khuyén
khich nghién ctru tién 1am sang va dé hiéu co ché hoat dong,
tir d6 giup phat trién cac tng cir vién thubc méi vai it tac
dung phu hon [3, 4]. Ngoai ra, cac bién phap phai dugc thuc
hién dé tang cuong bao ton loai Garcinia dic hiru co nguy
co tuyét ching. O Viét Nam, chi Garcinia bao gdbm khoang
31 loai, trong d6 loai G. mackeaniana phan bd & ving nui
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Sa Pa (Lao Cai) va Thuan Chau (Son La) [5]. Trong qua
trinh tim kiém céc hop chét hoat tinh sinh hoc tir loai thue
vat ndy, chung toi di cong bd mot sb bao cdo vé hoa thuc
vét voi nhiéu hoat tinh sinh hoc tha vi [6-12]. Bai bao nay
tap trung vao viéc danh gia cac hoat tinh sinh hoc cua cac
hop chit flavonoid phén 14p dwoc bao gdm hoat tinh khang
viém, gay doc té bao, chéng 6xy hoa va khang vi sinh vat
kiém dinh.

2. Doi tuong va phuong phap nghién ciiu
2.1. Péi twong

L4 ciy Xén mu G. mackeaniana thu hai tai tinh Son La
vao thang 1/2018 va dugc giam dinh béi TS Nguyén Qudc
Binh - Vién Sinh thai va Tai nguyén Sinh vat. Mau tiéu ban
(VN-1641) luu giir tai Phong Hoa sinh Ung dung, Vién
Hoéa hoc, Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
Tu can EtOAc da phan 1ap va xac dinh cAu trac cua 7 hop
chét flavonoid dua trén dit liéu phé cong hudng tir hat nhan
(NMR), phé khéi lwong (MS) va so sanh véi cac tai liéu
tham khao cong bd trude d6 [6]. 7 hop chit flavonoid bao
gém 2”,6”-di-O-acetylvitexin (1), 2”-O-acetylvitexin (2),
vitexin (3), amentoflavone (4), apigenin (5), kaempferol (6)
va quercetin (7) (hinh 1).
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Abstract:

Seven flavonoid compounds isolated from the EtOAc
extract of Garcinia mackeaniana leaves include 2”,6”-di-
O-acetylvitexin (1), 2”-O-acetylvitexin (2), vitexin (3),
amentoflavone (4), apigenin (5), kaempferol (6), and
quercetin (7) were evaluated for biological activities.
Results showed that both compounds (6) and (7)
exhibited strong antioxidant activity with 1C_ values of
9.5+0.38 and 7.4+0.30 pg/ml, respectively. Compound
(6) had a moderate inhibitory effect on NO production
on RAW 264.7 cells (IC,, of 63.86+2.86 pg/ml) with
a survival rate of 81.84% at 128 pg/ml. Compound
(3) exhibited cytotoxic activity against cancer cell
lines MCF7 and LU-1 with IC,, values of 8.0+0.2 and
9.68+£0.5 pg/ml, respectively. Compounds (5) and (7)
demonstrated strong activity on KB and HepG2 with
IC,, values of 8.5+0.35 and 6.79+0.2 pg/ml. Compounds
(1-7) were non-toxic on normal cell lines HEK-293 and
were inactive against gram-positive test strains.

Keywords: antibacterial, anti-inflammatory, antioxidant,
cytotoxicity, flavonoid, Garcinia mackeaniana.

Classification number: 1.6
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Hinh 1. Cac hop chét flavonoid phan lap tir la cay Xén ma
G. mackeaniana.

Céc hop chit thr nghiém duoc hoa tan bang dimethyl
sulfoxide (DMSO) va nudc deion dé tao thanh mot day cac
ndng do (128, 32, 8,2 va 0,5 pg/ml) trude khi tién hanh cac
phép thir sinh hoc. Nong d6 DMSO & cac miu thir nho hon
1% trong cac thi nghiém.

2.2. Phwong phdp nghién ciru

Hoat tinh trc ché san sinh NO: Té bao RAW 264.7
(ATCC® TIB-71™) dugc nudi trong moi truong Dulbecco’s
modified eagle medium (DMEM), b sung 10% huyét thanh,

1% khang sinh ¢ 37°C, 5% CO,. Trén dia 96 giéng, te bao co
ndng do 3x 104 té bao/giéng, duorc u trong dia 96 giéng qua
dém. Cac nong d0 khac nhau cta cac mau dugc thém vao
cac giéng trude khi bi kich thich v6i Lipopolysaccharide
(LPS) trong 24 gid. Dung dich huyén phu té bao dugc s
dung dé danh gia kha nang tre ché NO béng bo thude thir
Griess [13]. D¢ hap thu duoc xac dinh bang may quang pho
0 bude song 540 nm. S té bao con lai dugc sir dung dé kiém
tra kha ning séng bang thudc thir 3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetrazolium bromide (MTT) theo mo ta
cta T. Mosmann (1983) [14]. N6-Methyl-L-arginine acetate
(L-NMMA) duoc sir dung 1am chat tham khao.

Hoat tinh gdy déc té bao: Phép thir MTT [14] dugc sir
dung dé danh gia doc tinh té bao trén cac dong ung thu biéu
md (KB, ATCC CCL-17™), ung thu gan (HepG2, ATCC
HB-8065™), ung thu phéi (SK-LU-1, ATCC HTB-57™),
ung thu vit (MCF7, ATCC HTB-22™) va dong té bao lanh
than phoi nguoi (HEK-293, ATCC CRL-1573™), Trén dia
96 giéng, 190 ul té bao co ndng do 3x10* t& bao/ml dugc u
v6i 10 pl mau thir & cac ndng do khac nhau trong 72 gio.
Sau d6, mdi giéng thir duge bd sung 10 ul dung dich MTT
(5 mg/ml) vau tlep trong 4 gio. 100 ul DMSO duogc thém
vao mdi giéng dé hoa tan cac tinh thé formazan. May quang
pho Biotek Epoch 2 dugc sir dung dé xac dinh do hap thu
ciia mdi giéng thir & bude song 540 nm. Phan trim (¢ ché
su phat trién té bao duogc xac dinh bé’lng sy giam do hép thu
cua giéng thir so voi giéng dbi chung. Ellipticine dwoc st
dung 1a chat tham khao. Gia tri IC,, dugc tinh dua trén s6
lidu phan tram trc ché va phan mem may tinh Rawdata.
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Hoat tinh bdy géc tw do DPPH (I,1-diphenyl-2-
picrylhydrazyl): Kha nang chéng oxy hoa cua cac hop chét
dugc danh gid bang thir nghiém loai bo gbe tw do DPPH
[11]. Dung dich DPPH pha trong methanol (MeOH) c6 nong
d6 1 mM va két hop véi cac ndng do khac nhau ciia mau
thtr. Phan ung dugc thuc hién ¢ nhiét d phong trén dia 96
giéng. Sau 30 phut, d6 hp thu cta phan tmg duoc doc trén
méy quang pho Biotek Epoch 2 ¢ budc song 517 nm. Gia
tri IC,) dugc tinh todn dya trén s6 lidu do do hép thy cua
dung dlCh sau phan tng. Phep thir duoc lap lai 3 lan. Sai sé
thyc nghiém tinh bing phan mém Excel. Resveratrol duoc
sir dung 1am chat tham khao.

Hoat tinh khang vi sinh vdt: Kha nang khang cac ching vi
sinh vat dugc danh gia theo phuong phap pha loang trén moi
truong 1ong [12]. Cac chung vi sinh vét gram duong bao gom
Staphylococcus aureus, Bacillus subtilis va Lactobacillus
fermentum dugc luu gitt & nhiét d6 -80°C. Trude khi thu
nghiém, chung dugc hoat hoa bang méi trudng nudi ciy va
diéu chinh néng do6 dat 5x10° CFU/ml cho thtr nghiém sinh
hoc. Trén dia 96 giéng, 10 ul miu thir & cic nong d6 duoc i
v6i 190 ul dung dich vi khuan & 37°C trong thoi gian 16-20
gio. P6i ching duong 1a giéng ¢ vi khuén sinh truong va
dbi chung am 13 giéng chi c6 méi trudng nudi cay. Ampicillin
duoc st dung 1a chat tham khao. Gi4 tri IC,, duoc tinh todn
dua trén s6 liéu do do dyc té bao bang may quang phd Biotek
Epoch 2 ¢ bude song 595 nm va phan mém Rawdata.

’ s N
3. Ket qua va bhan luan

Géc ty do NO duge san sinh & nhiéu loai té bao khac
nhau. Dang NO c6 mat ¢ cac té bao nhu dai thuc bao,
nguyén bao s¢i hay té bao gan thuong dugc san sinh voi
lwong 16n khi xuat hién cac dap ing viém [15]. Mot phuong
phép duoc st dung dé xac dinh gian tiép NO 1a do mau céc
thanh phan san pham cua no 14 nitrate va nitrite. Can chiét
EtOAc va cic hop chét (1-7) dugc danh gia tac dung khéng
viém dua trén kha niang e ché san sinh NO trén dong té
bao dai thuc bao chudt Raw 264.7 duoc kich thich bai LPS.
L-NMMA duoc sir dung 1a cht d6i chimg trong thi nghiém
nay. IC | cua cac hop chit dugc trinh bay & bang 1. Két qua
nghlen cu’u cho thdy, cac hop chit thir nghiém va chat dbi
ching khong anh huéng nhiéu dén kha ning sng sot cia
té bao RAW 264.7. Ty 1¢ ton tai 1én dén 100% & nong do
thir cao nhat 1a 128 pg/ml. O ndng d6 nay, can chiét EtOAc
¢6 kha ning trc ché san sinh NO dat 48,46% va ty 1¢ té bao
song sot dat 75,21%. Trong sd cac chét thir nghiém, hop chét
(6) cho thay hoat tinh khang viém tot nhat voi giatri IC, 1a
63,86+2,86 ng/ml, trong do ty 1€ ché 1én dén 81 23% va
kha ning té bao song sot 1a 81,84%. Tiép d6 1a hop chét (3)
co gia tri IC, 1a 90, 69i3 5 ug/ml Vi 54,64% e ché NO va
80,03% kha nang song ctia té bao. Hop chit (5) c6 gia tri IC,,
119,81+5,17 pg/ml, véi 51,23% e ché NO va 89,93% kha
ning song cua té bao. Céac hop chit con lai khong thé hién
tac dung & nong d6 nghién ctru véi gia tri IC,>128 pg/ml.
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Bang 1, Hoat tinh (rc ché san sinh NO trén té bao RAW 264.7
cuia cac mau thir.

- Nongdymiu Tyl echésin  Tylétébao  GidtrilC,
Tén mau . £
(ng/ml) sinh NO (%) song sot (%)  (ug/ml)
128 48,46 75,21
32 34,52 86,36
Cao EtOAc >128
8 29,56 90,58
2 8,46 92,46
128 3527 76,14
32 17,83 81,53
27 6"-di-O-acetylvitexin (1) >128
8 11,88 95,26
2 2,96 96,02
128 44,86 85,90
- 32 3L17 87,29
2”-O-acetylvitexin (2) >128
8 1748 91,95
2 437 94,17
128 54,64 80,03
32 42,7 80,27
Vitexin (3) 90,69+3,5
8 31,82 98,89
2 7,95 99,92
128 2523 72,80
32 20,36 75,09
Amentoflavone (4) >128
8 10,08 83,42
2 2,52 93,97
128 51,23 89,93
32 36,82 91,67
Apigenin (5) 119,8145,17
8 23,67 97,10
2 5,93 98,96
128 81,23 81,84
32 34,49 95,72
Kaempferol (6) 63,86£2,86
8 13,42 97,92
2 3,28 99,30
128 41,37 100
32 32,67 100
Quercetin (7) >128
8 19.86 100
2 5,02 100
100 99,63 89,92
20 75,96 93,14
L-NMMA 9,01£1,17
4 2392 95,25
0,8 10,95 96,79

Polyphenol va cic chit chuyén hoa ciia chung trong
chi Garcinia duge biét 1a ¢6 dic tinh chdng viém [4].
Alpha-mangostin 1a mot xanthone dién hinh trong loai
G. mangostana. Cac tac dung chdng viém di dugc duoc
ching minh bang viéc giam mirc TNF-a va IL-6. N6 ciing
cho théy tac dung chdng ting duong huyét, chong 6xy hoa
va chéng viém nhu céi thién luu luong mau va tinh toan ven
cua vong mac [4]. Kolaviron, mot flavonoid tu nhién tur hat
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G. kola, 1am giam viém do LPS & dai thuc bao bﬁ?mg cach
két hop uc cheé tiet IL-6 va cac yeu to phién ma gay viém,
ERK1/2, NF-kB, p38, Akt, p-c-JUN va JNK [16].

Can chiét EtOAc va cac hop chit flavonoid (1-7) dugc
danh gi4 vé hoat tinh gay doc trén 4 dong té bao ung thu KB
Hep G2, LU-1, MCF-7 va dong té bao lanh HEK-293 (bang
2) bang phuwong phap MTT. Két qua cho thiy, & nong do
nghién cuu can chiét EtOAc co tac dung tc ché manh cac
d(}ng té bao ung thu voi gia tri IC,, trong khoang 5,4Qi0,5
dén 8,76+1,0 pg/ml, nhung c6 tac dung yéu trén dong té bao
lanh véi gia tri IC, 1a 4529513,6 pg/ml. Hop chit (3) c6 hoat
tinh manh trén 2 dong t€ bao ung thu va MCF7 va ung thu
phoi LU-1, véi gid tri IC, 1an lugt 1a 8,0+0,2 va 9,68+0,5
pg/ml. Hop chat (7) c6 tac dung trén ca 4 dong té bao ung
thu, nhung hoat tinh manh nhét trén dong té bao ung thu
gan HepG2 voi gid tr’i IC, 12 6,79+0,2 ng/ml va trén 3 dbr}g
con lai & mirc kha dén trung bin}l voi IC tr 11,240,5 dén
56+1,2 pg/ml. Tuong tu, hop chat (5) cling c6 tac dung trén
ca 4 dong té bao ung thu va thé hién manh nhét trén dong
ung thu biéu mod KB voi gia tri IC 1a 8,5+0,35 pg/ml, gia t,ri
IC,, trén 3 dong t€ bao cbp lai trong khoang 12,57+0,9 dén
86,58+7,3 ug/ml. Hop chat (2) c¢6 tac dung manh trén dong
MCF7 voi gia tri ICSQ 1a 5,9+0,5 pg/ml, tac dung yéu hon
trén dong ung thu phoi LU-1 voi ICSQ la 44,23+2,5 pg/ml.
Cac hop chat 1, 4 va 6 c6 tac dung yéu hoac khong co tac
dung trén cac dong té bao thir nghiém. Diéu dic biét 1a cac
hop chat flavonoid (1-7) khong gay doc trén dong té bao
lanh & ndng do nghién ctru véi gid tri IC>128 pg/ml. Chat
tham khao Ellipticine thé hién hoat tinh manh trén ca 4 dong
ung thu voi gia tri IC tir 0,30+0,02 dén 0,6+0,05 png/ml.
Bang 2. Hoat tinh gay doc té bao cua cin chiét va cac hop
chat 1-7.

Gi tri IC, (ng/ml)

Méu thir

KB HepG2  Lu-1 MCF HEK-293
Can EtOAc 7,54+0,5  540£0,5 6,52+0,5 8,76+1,0  45,95£3,6
2"-6"-di O-acetyl vitexin (1)  50,9£2,85  >128 >128 >128 >128
2"-O-acetyl vitexin (2) >128 >128 4423425 59405  >128
Vitexin (3) >128 >128 9,68+0,5 8,002  >128
Amentoflavone (4) 574525 4018 86,746,9 >128 >128
Apigenine (5) 8,5+0,35 86,58+73 475450 12,5740,9 >128
Kaempferol (6) >128 21,3+0,82 >128 >128 >128
Quercetin (7) 11,2405  6,79£0,2  13940,5 56+1,2 >128
Ellipticine 0,30+0,02  0,35+0,01 045+0,05 0,6+0,05 1,51+0,1

Bén canh céac hop chét flavonoid, cac hop chat xanthone
cling da dugc phan lap va xac dinh ciu trac tir loai Xén mu
G. mackeaniana [7, 8]. Két qua thtr nghiém hoat tinh sinh
hoc cho thay, cic hop chét xanthone c6 kha ning 1a thanh
phan chinh tao nén hoat tinh gdy doc t& bao ung thu cia
loai thyc vat nay. Cac nghién ciru sau vé co ché cho thy,
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hop chét bannaxanthone E c6 hoat tinh chong ting sinh
tiém nang do kha nang bit giir té bao & pha G2/M, ¢6 kha
ning thay d6i hinh thai té bao, hoat héa enzyme caspase
3/7 va lam gia ting qua trinh chét theo chwong trinh trén
té bao ung thu phdi LU-1 [9]. Trong mdt nghién ciru khéc,
3 hop chit xanthone 13 garcinone E, bannaxanthone D va
bannaxanthone E thé hién tic dung chdng ting sinh d6i
v6i té bao trén 2 dong té bao ung thu va 1a MDA-MB-231
va MDA-MB-468 bing cach bt giit chu ky té bao & pha
G2/M, gy ra qua trinh apoptosis va trc ché hoat dong cuia
con duong tin hi€u ndi bao PI3k/Akt/mTOR [10]. Nhiing
két qua nghién ctru nay chimg minh hoat tinh chdng ung thu
day hira hen va cung cap co so khoa hoc cho su phat trién
céc hop chét phan lap tir G. mackeaniana nhu 14 tac nhan
phong ngira va hd trg diéu trj ung thu.

Kha nang bat gitr gdc tu do DPPH ciia cac chit thirnghiém
dugc xac dinh bang cach khtr mau dung dich phan tmg. DPPH
tao ra mau tim trong dung dich metanol va nhat dén thanh
mau vang khi c6 mat chit chdng 6xy hoa. Bang 3 thé hién
hoat tinh thu don géc tu do cua hop chét (1-7) va chét tham
khao Resveratrol. Két qua chi ra rang, cin chiét EtOAc co
hoat tinh chdng 6xy hoa tot véi gid tri IC 1 10,6+0,85 pg/ml,
tuong duong voi ché} tham khao Resv,erat’rol (IC,, la
9,740,4 pg/ml). Mot s6 flavonoid dugc biét dén 1a nhitng
hop chét ¢6 tiém ning trong viée st dung 1am chét chdng
oxy hoa. Trong sd cac hop chat flavonoid phan lap tir cin
nay, quercetin (7) va kaempferol (6) duoc biét dén 1a hop
chét c¢6 kha niang chong 6xy hoa maqh V(")i gia tri IC,| 15p
lugt 1a 7,4+0,30 va 9,5+0,38 pg/ml. Tiép dén la cac hop chat
(2) va (3) thé hién kha ning 6xy héa & mirc kha voi gia tri
IC,, lan lugt 1a 31,8+1,5 va 25,6+1,5 pg/ml. Cac hop chat
con lai khong c6 hoat tinh ¢ ndng do nghién ciru.

Bang 3. Hoat tinh bay géc tw do DPPH va khang cac ching vi
sinh vat kiém dinh.

Gi tri IC,, (ug/ml)

Hop chit

DPPH Staphylococcus Bact.ll.us Lactobacillus
aureus subtilis Sfermentum

Can EtOAc 10,6+0,85 36,26+2,42 51,52435  >128
ARG 92,5445 >128 >128
vitexin (1)
2 Oracety] 31,8415 >128 >128 >128
vitexin (2)
Vitexin (3) 25,6£1,5 >128 >128 >128
Amentoflavon (4) >128 >128 >128 >128
Apigenine (5) >128 >128 >128 >128
Kaempferol (6) 9,5+0,38 >128 >128 >128
Quercetin (7) 7,440,30 >128 >128 >128

. . Resveratrol: Ampicillin: Ampicillin:  Ampicillin:
Chit tham khio 7,4 0,10,05 3216015 11301
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Céc hop chét (1-7) ciing dugc danh gia hoat tinh khéng
vi sinh vét kiém dinh trén cc ching vi sinh vat gram dwong.
Két qua cho théy, chi c6 hop chit (1) ¢6 tac dung trc ché
chung vi khuan S. aureus & muc yéu voi gia tri IC,, 1a
92,5+4,5 pg/ml. Cac chat con lai ciing khong thé hién hoat
tinh & nong d6 nghién ctru voi gia tri IC, >128 ug/ml Céc
hop chit xanthon dugc phan 1ap tir can chlet EtOAc thé hién
hoat tinh kha t6t khi thu nghiém véi cac chung vi khuén
trén, trong d6 cac hop chét allanxanthone C va garcinone E
co6 hoat tinh manh trén chung S. aureus véi gia tri IC lan
luot 14 5,41 va 4,29 pg/ml [12].

4. Két luan

Tir dich chiét EtOAc cua la cdy Xén mu G. mackeaniana
thu dwoc 7 hop chit flavonoid. Két qua danh gia hoat tinh
sinh hoc cho thiy, hop chét (6) va (7) déu thé hién hoat
tinh chong 6xy hoa manh, twong dwong v6i chat tham khao
Resveratrol. Hop chét (6) c¢6 tac dung khang viém & mic
kh4, ty 1¢ trc ché trc ché san sinh NO 1én dén 81,23% va kha
nang té bao sdng sot 1a 81,84%. Vé kha ning gy doc té bao
ung thu, hop chét (3) 6 hoat tinh manh trén 2 dong MCF7 va
LU-1 véi gia tri IC lan luot 1a 8,0+0,2 va 9,68+0,5 ug/ml.
Hop chit (5) va (7) ¢6 hoat tinh gdy doc té bao ung KB va
HepG2 voi gia tri IC, lan luot 1a 8,5+0,35 va 6,79+0,2 pg/
ml. Dang chuy la cac hop chat nay déu khong giy doc véi
té bao lanh HEK-293 va khong co hoat tinh trén cac ching
vi sinh vat kiém dinh gram duong.

LGOI CAM ON

Cac tac gia xin chan thanh cam on Vién Hoa hoc, Vién
Han lam Khoa hoc va Cong ngh¢ Viét Nam da cap kinh phi
cho nhiém vy KH&CN cap co so giao dot xuat nam 2022.
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