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Abstract

Corals are marine invertebrates in the class Anthozoa of phylum Cnidaria. Among marine organisms, corals (soft
and hard corals) are the producers of the value novel compounds. In this study, 24 organic extracts from soft corals and
28 organic extracts from hard corals were evaluated for their antimicrobial, cytotoxicity and antioxidant activities. The
results showed that most of coral extracts (50/52) had antimicrobial activity against at least one test microorganism. 15
out of 52 CHCI;/MeOH extracts from the samples were cytotoxic to at least one of two cancer cell lines (Hepatocellular
carcinoma, Hep-G2; and Human lung adenocarcinoma, LU-1), a higher proportion of cytotoxic extracts was recorded
for extracts from soft corals to hard corals. None of the extracts exhibited free radical scavenging ability in 1,1-
diphenyl-2-picrylhydrazyl (DPPH) based antioxidant assay. This preliminary result showed a potential for searching
novel compounds. It will be a premise for elaborative investigation on biological data of phyla and species which show
the national pharmaceutical potential and on conservation, exploitation in an effective and proper way.
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1. MO PAU la lobohedleolide dwoc phan 1ap tir dich chiét
dichloromethane cua loai L. crassum tai Pai Loan
Nguon sinh vat bién Viét Nam rat phong phu, da [2]. Nam 2010, cac nha khoa hoc Phap [1] da phan
dang va déng vai trd rit quan trong trong nén kinh t&  1ap tir dich chiét etyl axetat cua loai L. crassum thu
ctia dat nudc, khong nhiing cung cap nguon loi thiy  thép tai ddo Comoros, Madagascar dugc mot hop
san to 16n ma con 1a kho tang cia nhiéu hop chat c6  chét méi la (1R,14S)-cembra-
cdu tric phic tap va co hoat tinh sinh hoc cao. Trong  3(E),7(E),11(E),15(17)-tetraen-14,16-olide-12-
s6 céc loai sinh vat bién, cac ran san ho 1a déi twong  cacboxylic axit. Nam 2011, cac nha khoa hoc Dai
nghién ctru duoc quan tim boi sy doi dao vé nguén  Loan [10] tir dich chiét etyl axetat cta loai L.
nguyén liéu cling nhu tinh 1y tha cta cic hop chat  crassum thu thap & bd bién phia bic Pai Loan da
phan 1ap dugc tir chung. Viéc nghién clru san ho trén  phan 1ap dugc nam cembranoid mai 1a Lobocrassin
thé gidi cling mdi chi duoc tién hanh tir khoang nira ~ A-E (76-80). Céc chét 76-79 dugc thir hoat tinh gy
cudi thé ky 20. Cac nghién ctru vé hoa hoc va hoat  doc té bao dong té bao ung thu mau K526, ung thu
tinh sinh hoc cua cdc loai san ho6 mém nhiing nam  bach cau CCRF-CEM va Molt4, ung thu gan nguoi
gan déy da dat dugc nhimg bude tién dang ké. Nhiéu  HepG2 va ung thu gan Huh7. Két qua cho thay
dan xuét cemranoid da dwoc xac dinh va 1a thanh  lobocrassin B (77) thé hién hoat tinh trung binh trén
phan hoa hoc chinh cua cac loai san hd mém chi  cac dong té bao ung thu K526, CCRF-CEM, Molt4,
Lobophytum. Bén canh d6, mot vai sterol, glycol- va HepG2.
lipid va alkaloid cing dugc phéan 1ap tir cac loai nay Theo két qua khao sat, Viét Nam c6 khoang
[4, 5]. Cembranoid la cac hop chit chira khung c6 1222 km® ran san ho, dugc phan bd rong rii tir bac
cau trac hoa hoc ddc biét. Khung chét nay hoan toan  t6i nam va c6 khoang 374 loai san ho cimg va 194
c6 thé 1a cac chat din duong dé tir 46 nghién ciru tim  loai san hé mém da dugc xac dinh tén khoa hoc [12].
kiém céc chét c6 hoat tinh sinh hoc quy gia [3]. Nam Véi tai nguyén bién phong phu, khi hau thuén loi,
2000, mot hop chit cembranoid méi 1a  ngudn nguyén lidu san ho ddi dao va da dang, viéc
labocrassolide va mot hop chit cembranoid da biét danh gia hoat tinh sinh hoc ctlia cac ran san ho cing
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va san ho mém khong chi dimg lai ¢ viéc tim kiém
céc chét c6 hoat tinh sinh hoc quy bau dé phat trién
thanh dugc pham c6 gia tri trong diéu tri cac bénh
ung thu, viém nhlern tiéu dudng,... ma con bd sung
co so dir liéu vé cac loai san ho ndy ¢ Viét Nam,
giip cho viée khai thac st dung hop ly va hiéu qua
ngudn tai nguyén quy bau nay. Trong khuén kho
nghién ctiu nay, chung tdi tap trung nghién clru ba
hoat tinh sinh hoc chinh (hoat tinh gdy doc té bao,
hoat tinh khang vi sinh vat, va hoat tinh chéng oxXy
hoa) cua dich chiét héa hoc cac san hd mém va san
hé cung thu dugc tai cac vung bién thudc khu vuc

Tran Thi Nhuw Hc%ng va cong su
phia Bic Viét Nam.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN
cuu

2.1. Nguyén li¢u

MaAu san hé nghién ctru duogc thu thap tai cac
ving bién Quang Ninh va Hai Phong - Viét Nam
(2013-2015), dwoc xac dinh tén loai boi PGS. TS.
Db Cong Thung va cs. — Vién Tai Nguyén moi
truong bién Hai Phong, luu gitr tiéu ban va bao quan
theo cac diéu kién tiéu chuan (bang 1).

Bdng I: Danh sach mau san h6 mém va san ho ctiing

STT Tén mau Tén khoa hoc th(‘)rfi)igaifrﬁlll:uvriﬁu

Mau san hd mém
1 Van Ddn-SHM 1 Pehotelta gfﬂg‘ifr‘]’gf‘lg\gi?')”e Van Ddn 6/2014
2 Vén Don-SHM 2 (Duchassaﬁzrgcol?/lgclzﬁg;otti, 1860) VGQ};ODlin
3 Van Bon- SHM 03 (Elﬁsngce gﬁlgﬁl alt$86) o013
4 Vén Ddn-SHM 04 Muricella sp. ‘1’;72*3%‘
s | veoiwsrs | s g e
o | vipinsmos S ourss e
7 Van Dén - SHM 07 Muricella sp (Verrill, 1868) \{gjlzgfg
8 Van Dan - SHM 08 Annella reticulal'LYeS((ISE)IIis & Solander, \{g?zlgfg
9 Dong Biic - SHM 01 (Duchassaﬁzrgaol&\l/lgci:i;g:otti, 1860) ‘{2721;)??
10 Déng Bic - SHM 02 (MiInE E e & Haime, 1857) o013
1 SHM 01 Hon dé den (Duchassaﬁzrgcol?/l:(i:iﬁg:otti, 1860) BéiG/TZf(r){JA? "
12 HL-SHM 03 Sinularia sp. H;;Zlacﬂg
13 HL-SHM 06 Sinularia ineleg?gsn')l'ixier-Durivault, Bai Tu L%r;gt-)?zéng Ninh
14 HL-SHM 07 Sinularia brassica May, 1898 Ha Long/-zQOuléAfng Ninh
15 HL-SHM 08 (ti 1) Cladiella sp. Ha Long;%ﬁ‘g Ninh
16 HL-SHM 08 (tdi 2) (MilneD E o o e, 1857) i
17 HL-SHM 10 Sinularia cofnerta (Dana, 1846) Ha L"”g;%“ling Ninh
18 HL-SHM 11 Scleronepthya sp. Ha Long/—é)ouling Ninh
19 SHM 01 Sinularia erec’clc'algl';xier-Durivault, Cua 1B(;l/t2]31aZCB
20 SHM 02 (MilneD EQ@?J&Z‘ & Haime,. 1857) o
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il Tén miu Tén Khoa hoc thd?gféi?uviﬁu
21 SHM 05 - Céng Do Sinularia inelegfg;(;l"ixier—DurivauIt, Cﬁgﬁgé
2 | SHMOS- Congbo (Klinzinger 1677 015
23 SHM 07- Céng Do Sinularia erec?gléxier-Durivault, cﬁg%g’)
24 SHM 08 - Céng D6 Cladiella sp. Cﬁg%gé

Mau san hé cling

1 Van DPén - SH 01 Sandalolitha robusta \1/;‘72}3%

2 Vén Pén - SH 02 Acropora sp. \1/;72}31?

3 Van Pon - SH 03 Echinophyllia aspera \1]3;1213;’;1

4 Van Dén - SH 04 Favia matthaii \1’37213;’;1

5 Van Dén - SH 05 Turbinaria peltata \1’3;1213;’;1

6 Van Don - SH 2 Favia matthaii Bats};%f:ng
7 Van Dén - SH 3 Pectinia paeonia Bég};‘%b‘r’ng
8 Van Dén - SH 4 Goniopora columna Bé%};%?:ng
9 Van Dén - SH 5 Plesiastrea versipora Bé%/g%bfmg
10 Van Dén - SH 6 Faviidae Béli6 /th(r) b?ng
1 HL-SHC 01 Galaxea fascicularis I?}zlaﬁg
12 HL-SHC 02 Goniopora columna I?}zlaﬁg
13 HL-SHC 03 Lithophyllon undulatum I?}glz)ﬁg
14 HL-SHC 04 Goniopora stutchburyi I‘é‘i;zla‘ﬁg
15 HL-SHC 05 Platygyra sinensis I‘é‘i;zla‘ﬁg
16 HL-SHC 06 Favites chinensis I;%;ZIE)TLILg
17 HL-SHC 07 Favia matthaii hégaﬁg
18 HL-SHC 08 Goniastrea palauensis Iég;zla‘ﬁg
19 HL-SHC 09 Favia speciosa Ig}ggﬁg
20 HL-SHC 10 Goniopora djiboutiensis H;;Zlacﬂg
21 SHC 01 Platygyra pini Vfi‘)ggﬁB
22 SHC 02 Echinophyllia aspera Cra f&;ng'CB
23 SHC 03 Favites abdita Vi%ggigB
24 SHC 04 Platygyra acuta Vi%ggiiB
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STT Tén mau Tén khoa hoc ‘]'_313_ diém va x
thoi gian thu mau
. Van Ha-CB
25 SHC 05 Goniopora columna 10/2014
. . Van Ha-CB
26 SHC 06 Galaxea fascicularis 10/2014
Van Ha-CB
27 SHC 07 Leptastrea transversa 10/2014
28 SHC 08 Goniastrea retiformis Van Ha-CB 10/2014

Chiing vi sinh vit kiém dinh (VSVKD):

Céc chung vi sinh vt kiém dinh duoc cung cép
tir Phong Sinh hoc Thyc nghiém - Vién Hoa hoc cac
Hop chit thién nhién, gom:

Vi khuan Gr(+): Bacillus subtilis ATCC 27212;
Staphylococcus aureus ATCC 12222;

Vi khuan Gr(-): Escherichia coli ATCC 25922;
Pseudomonas aeruginosa ATCC 25923;

Nam men: Saccharomyces cerevisiae ATCC
7754; Candida albicans SH 20;

Nam mbc: Aspergillus niger 439; Fusarium
oxysporum M42.

Cdc dong té bao ung thuw ngueoi:

Pugc cung cap tir phong Sinh hoc Thuc nghiém
- Vién Hoa hoc cac Hop chit thién nhién, gém:
Dong Hep-G2 (Hepatocellular carcinoma — ung thu
gan) va LU-1 (Human lung adenocarcinoma — ung
thu phoi).

2.2. Phwong phap

2.2.1. Phuong phap thir hoat tinh khdang vi sinh vat
kiém dinh

Hoat tinh khang vi sinh vét cta cac mau chiét
duogc tién hanh trén cac phién vi lugng 96 giéng (96-
well microtiter plate) theo phuong phap pha loang
lién tuc cua Vanden Bergher va Vlietlinck (1991) va
hién dang duoc ap dung tai truong Pai hoc Dugc,
Pai hoc Téng hop Illinois, Chicago, My.

2.2.2. Phirong phdp thir hoat tinh gdy déc té bao

Nubi té bao ung thu in vitro theo Skehan va cs
(1991). Xac dinh hoat tinh giy doc cac dong té bao
ung thu theo phuong phap SRB cua
Likhiwitayawuid va cs (1993) dang duoc tién hanh
tai Vién Nghién ctru Ung thu Québc gia cua My
(NCI). Phuong phap nay da dugc phong Sinh hoc
Thyc nghiém thudc Vién Hoa hoc cac Hop chét
Thién nhién ap dung tir nam 1996.

2.2.3. Phirong phdp xdc dinh hoat tinh chéng oxy
hoa
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Nguyén ly ctia phuong phap (theo Shela va cs,
2003) nhu sau: 1,1-diphenyl-2-picrylhydrazyl
(DPPH) c6 kha ning tao ra cac gbc tu do bén trong
dung dich etanol bdo hoa. Khi cho ciac maiu thir
nghiém vao hdn hop nay, néu miu thir nghiém co
kha nang lam trung hoa hodc bao vay cac goc tu do
thi n6 s€ lam giam do hap thu 4nh sang cta cac gbc
tu do d6. Hoat tinh chong oxi hoa dugc danh gia
thong qua gia tri hap thu anh sang cua dich thi
nghiém so voi ddi ching khi doc trén may do quang
0 budc song 515 nm.

2.2.4. Phurong phdp chiét mau

Cac mau dugc nghién nho dén ¢& 1-3 mm, sau
d6 chiét lipid tong theo phuong phap Folch (1957).
Lipid dugc chiét bang hé dung moéi CHCly/MeOH
(2/1, theo thé tich) (30 ml dung méi dugc st dung dé
chiét 10 g miu) (6 gio, 4 °C) (2x30 ml). Toan bod
dich chiét dugc phan 16p bang cach bo sung 35 ml
H,0 va 30 ml CHCls. Lép lipid (16p dudi) duge lam
khan bang Na,SO,, loc bo muoi, cht loai dung moi
thu duoc dich tho lipid tong. Toan bd phan lipid
téng dugc hoa tan trong CHCl; va dugc bao quan &
nhiét d6 -18 °C.

3. KET QUA VA THAO LUAN

3.1. Két qua thir hoat tinh khang vi sinh vat
(VSVKD)

Chung t6i da danh gia hoat tinh khang VSVKD
ctia 24 dich chiét thd tir cdc mau san hd mém va 28
mAu san hd cting. Két qua thu duoc ¢ bang 2.

Két qua tir bang 2 cho thdy, phan 16n cac dich
chiét biéu hién kha ning khang tir 1-5 VSVKD (c6
23/24 dich chiét tir san hd mém; 27/28 dich chiét tir
cic mau san hd cung). Trong dé: 33 dich chiét
khéng 1-2 chung VSVKD; 17 dich chiét c6 hoat tinh
khang tir 3 VSVKD tré 1én. Cac mau c6 phd khang
khuin khang nim rong (khang dugc 4-5 ching
VSVKD) chu yéu thudc nhom san hé mém, cac dich
chiét tir mau san hé ctng chi khang dugc nhiéu nhat
1a 3 ching VSV thir nghiém. Pic biét mau ki hiéu
SHM 06-Céng do 1a dich chiét tir loai Sinularia
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gyrosa (Klunzinger, 1877) c6 kha nang khang 5  dong vat thudc nganh San ho, boi ty 1€ méu biéu

VSVKD. Két qua trén ciing cho thdy tiém ning cic  hién hoat tinh nay Ia rat cao (50/52, tuong dwong
hop chét c6 hoat tinh khang vi sinh vat tir nhém cac 96 %).

Bdng 2: Hoat tinh khang VSVKD cac dich chiét tir cac mau san hé mém va san ho cing

Nong d6 tre ché t6i thieu (MIC: pg/ml)
Vi khuan Vi khuan N4 £ N4
‘ GI’ (_) Gr (+) am moc am men
Nong do

STT dau 8 " " g o 8

Ki hiéu m3u (mgm) | = | % SE | wE | < 5| 8 GE| 42

° = 3 3 . 2| 3| %

© o ©

) (2 3 4 &) (6) ) 8) ) (10) (11)

San h6 mém
1 | VanPon-SHM 1 400 400 ) () () () () () ()
2 Vén Bo6n - SHM 2 400 200 () () () 200 () () (-)
3 | Van bon - SHM 03 400 100 () () () 400 () () (-)
4 | Van Dbon - SHM 04 400 100 () () () 400 () () (-)
5 | Van Bon - SHM 05 400 100 () () () 400 () () (-)
6 | Van Pon - SHM 06 400 100 ) () () () () () ()
7 | Van bon - SHM 07 400 () () 200 100 200 () () (-)
8 | Van bon - SHM 08 400 () () 200 100 200 () () (-)
9 |Poéng Bac - SHM 01 400 () () () () 400 () () (-)
10 |bong Bac - SHM 02 400 400 () () () 400 () () (-)
11 |SHM 01 Hon da den 400 () () () () 400 () () (-)
12 HL-SHM 03 400 200 () () () 400 () () (-)
13 HL-SHM 06 400 100 () () () 400 () () (-)
14 | HL-SHM 08 (thi 1) 400 () () 200 200 400 () () 400
15 | HL-SHM 08 (tui 2) 400 () () () 400 400 () () (-)
16 HL-SHM 10 400 100 ) ) () 400 () () ()
17 HL-SHM 11 400 100 ) ) () 400 () () ()
18 SHM 01 400 () () () 100 ) () () ()
19 SHM 02 400 () () 200 ) ) () () ()
20 | SHM 05 - Cong Do 400 200 () 200 100 400 () () (-)
21 | SHM 06 - Cong Do 400 200 () 200 100 400 400 () ()
22 | SHM 07- Cong Do 400 400 () () 400 400 () () (-)
23 | SHM 08 - Cong Do 400 400 () () 400 400 400 () ()
San hé cing

1 Van Dén - SH 01 400 () () () 200 () () () ()
2 Van Dén - SH 02 400 () () () () 400 () () (-)
3 Van Don - SH 03 400 () () 200 200 () () () ()
4 Van Don - SH 04 400 400 () 200 () 200 () () (-)
5 Van Bon - SH 05 400 () () 200 () 200 () () (-)
6 Van Dén -SH 2 400 () () () () 200 () () (-)
7 Van Don - SH 4 400 () () () 400 400 () () (-)
8 Van bon - SH5 400 () () 200 400 200 () () (-)
9 Véan Bon - SH 6 400 () () 200 100 400 () () (-)
10 HL-SHC 01 400 () () 200 100 100 () () (-)
11 HL-SHC 02 400 () () () () 400 () () (-)
12 HL-SHC 03 400 () () 400 200 400 () () (-)
13 HL-SHC 04 400 () ) 200 200 200 ) () (-)
14 HL-SHC 05 400 () ) ) 400 () ) () ()
15 HL-SHC 06 400 () ) 100 () 400 ) () (-)
16 HL-SHC 07 400 () ) 100 () 200 ) () (-)
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) ) ©) (4) ®) (6) () (8) ©) 10 | (1)
17 HL-SHC 08 400 () () () 400 ) ) @) ()
18 HL-SHC 09 400 () () 100 400 () () () ()
19 HL-SHC 10 400 () () 100 400 () () () ()
20 SHC 01 400 () () 400 200 400 () @) ()
21 SHC 02 400 () () () 200 @) () (@) ()
22 SHC 03 400 () () 200 200 400 () @) ()
23 SHC 04 400 () () 200 200 400 () @) ()
24 SHC 05 400 () () 400 400 400 () @) ()
25 SHC 06 400 () () () 200 200 () @) ()
26 SHC 07 400 () () () 200 200 () @) ()
27 SHC 08 400 @) () 200 (@) (@) () (@) ()
3.2. Két qua thir hoat tinh gy ddc té bao mém va san hd clng trén 2 dong té bao ung thu &

Chung t6i da tién hanh khao sat danh gia hoat tinh  nguoi 13 Ung thu gan, Ung thu phdi. Két qua duoc
gdy doc t€ bao cac dich chiét ciia cac mau san hd thé hién ¢ bang 3.

Bdng 3: Hoat tinh gy doc té bao cac dich chiét tho tir cic mAu san hd mém va san ho cing

Nong d6 Dong té bao Dong té bao
TT KH mau dau Cell survival (CS, %) ICso (ug/ml) Két luan
(ng/ml) Hep-G2 LU Hep-G2 LU-1
) () @) (4) ®) (6) @) (8)
DMSO 100,0£0,0 100,0+0,0
Chimg (+) 5 22415 3,440,7 Duong tinh
San hé mém
A A Duong tinh 1
1 Véan bon - SHM 1 40 65,98+2,7 46,08+1,9 - 39,07 dong TB
A A Duong tinh 2
2 Véan bon - SHM 2 40 10,04+2,2 16,21+2,3 26,25 87,91 dong TB
A T Duong tinh 2
3 Van Bon - SHM 03 40 16,27+2,8 0 35,12 10,33 dong TB
A T Duong tinh 2
4 Van Bon - SHM 08 40 14,01+1,7 38,50+2,3 25,15 30,52 dong TB
n < Duong tinh 1
5 Pong Bac - SHM 01 40 46,41+1,1 74,95£3,1 39,16 - dong TB
N Duong tinh 2
6 SHM 01 Hon da den 40 7,77£1,6 49,42+1,8 12,47 39,27 dong TB
Duong tinh 1
7 HL-SHM 03 40 67,24+1,6 47,32+3,0 - 39,72 dong TB
- Duong tinh 1
8 HL-SHM 08 (tui 1) 40 35,68+2,6 56,29+1,9 16,65 - dong TB
Duong tinh 2
9 HL-SHM 11 40 6,24+1,9 0 10,15 16,87 dong TB
£ X Duong tinh 2
10 SHM 05 - Cong bd 40 31,04+2,8 45,67+2,3 36,28 38,54 dong TB
z . Duong tinh 1
11 SHM 07 - Cong bd 40 61,77+2,6 44,71£1,5 - 38,64 dong TB
San hé cirng
A A Duong tinh 1
1 Van Bon - SH 6 40 45,89+2,0 96,41+0,4 37,95 - dong TB
Duong tinh 2
2 HL-SHC -01 40 47,37£1,5 49,63+0,2 37,89 39,71 dong TB
Duong tinh 2
3 SHC 05 40 45,76%2,2 27,0719 36,91 34,85 dong TB
Duong tinh 1
4 SHC 07 40 52,93+2,6 17,2312,6 - 32,23 dong TB
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Két qua: c¢6 15 trong tong sb 52 miu san ho co
hoat tinh gdy doc véi it nhat 1 dong t& bao thir
nghiém thé hién qua ty 18 té bao song sot (Cell
survival, CS) & muc dudi 50 %. Nhin chung $6
luong mau co hoat tinh gay doc té bao ctia nhom san
hé ctng (4/28 mau thir) it hon so véi cac cin chiét
cia nhom mau san hé mém (11/24 miu thtr). Dic
biét, mau c6 ky hiéu HL-SHM 11, 1a dich chiét tir
lodi san hé mém Scleronepthya sp. thu tai Ha Long
(Quang Ninh), biéu hién hoat tinh gdy doc manh
trén ca hai dong té bao ung thu thir nghiém véi gia
tri ICsp thap tir 10-16 pg/ml.

3.3. Hoat tinh chéng oxi hoa ciia cic dich chiét

24 dich chiét tho cua cac mau san hd mém va 28
mau san ho cimg duoc thir hoat tinh chdng oxi hoa
trén hé DPPH. Tét ca cac mau thir déu khong biéu
hién hoat tinh chéng oxi hoa trén hé DPPH.

4. KET LUAN

- Pi tién hanh chiét tach bang hé dung moi
CHCIy/MeOH 24 méu san hé mém va 28 mau san
hoé cung.

- ba danh gia hoat tinh khang VSVKD, gay doc
té bao va chdng oxi hoa cta 52 dich chiét thu duoc.
Két qua cho thay: C6 50/52 (96 %) dich chiét biéu
hién kha néng khang tir 1-5 VSVKD. Trong d6: 33
dich chiét (63 %) khang 1-2 ching VSVK®D. 17 (33
%) dich chiét co hoat tinh khang tir 3 VSVKD tro
1&n. 15/52 chiém 28,8 % sb dich chiét c6 hoat tinh
gy doc té bao. 7 mau co hoat tinh giy doc véi 1
dong t& bao, 8 miu co6 hoat tinh v6i 2 dong té bao.
Tat ca cac dich chiét déu khong biéu hién hoat tinh
chéng oxi hoa trén hé DPPH.

Loi cam on. Cong trinh dwoc tién hanh dwdi sy tai
tro cua dé tai VAST.DAB.05/13-15, thugc Dé dn
Khoa hoc cong nghé trong diém cdp Vién Han lam
Khoa hoc va Cong nghé Viét Nam “Nghién ciru tiém
nang vé duwoc liéu bién ving Déng Bdic Viét Nam”
va quy Grant 15-04-02686 from the Russian
Foundation for Basis Research (RFBR).
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