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Tém tit:
bat van dé: Viéc tim kiém céac hoat chit co hoat tinh sinh hoc cao tir sinh vat bién ngay cang
nhén dugc sy quan tdm cua nhiéu nudc trén thé gidi, trong d6 c6 Viét Nam — mot nude cod nguén
tai nguyén bién hét sirc phong phu va da dang. Nghién ctru ndy thuc hién trén loai San hé mém
Sinularia cruciata Tixier-Durivault - chua dugc nghién ctru tai Viét Nam trude d6, nham gop
phan tim kiém nhirng hop chat cé y nghia trong diéu tri, trong d6 c6 bénh ung thu. Poi tweng va
phwong phap nghién ciru: Mau San hé mém Sinularia cruciata, duge 1ay tai Khu bao ton bién
Con C6 - Quang Tri. Phan 1ap cac chat bang sic ky cot silica gel pha thuong, pha dao, sic ky
16p mong, Sephadex LH 20. Xac dinh cau triic bang sb liéu phd cong hudng tir hat nhan NMR,
phd khéi lugng ESI-MS. Két qua & Két ludn: D3 phan 1ap va xac dinh ciu tric 4 hop chit la:
(1) 5,8-epidioxycholest-6-en-3-ol (2) Cholesterol (3) 1-O-hexadecyl-glycerol (Chimyl alcohol)
(4) Glycerol 1-O-octadecyl ether (Batyl alcohol). Trong d6 chat (1) di dugc cong bd trude do
1a chét c6 kha nang chéng ung thu tét.
Tir khéa: Sinularia cruciata, 5,8-epidioxycholest-6-en-3-ol, San hd mém, ung thu.

Abstract:
ANTI-CANCER COMPOUNDS ISOLATED FROM SOFT CORAL
SINULARIA CRUCIATA - ALCYONIIDAE
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Objectives: Nowadays, bioactive substances isolated from marine organisms which are abundant
and varied in Vietnamese sea attracted more and more the attention of scientists in the world
and Vietnam as well. We have studied on soft coral Sinularia cruciata — Alcyoniidae, which
has never been studied in Vietnam before, to find substances which are useful in medical field,
especially in anti-cancer therapy. Materials and method: Specimens of soft coral Sinularia
cruciata were collected from Con Co, Quang Tri province in May 2011. Pure compounds were
isolated by using Thin Layer Chromatography; Column Chromatography normal phase and
inverse phase; Shephadex LH 20. Structures of them were determined by spectral data of Nuclear
Magnetic Resonance (NMR), Electrospray lonization Mass Spectrometry (ESI-MS). Results
& Conclusion: Structures of 4 compounds were identified: (1) 5.8-epidioxycholest-6-en-3-
ol (2) Cholesterol (3) 1-O-hexadecyl-glycerol (Chimyl alcohol) (4) Glycerol 1-O-octadecyl
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ether (Batyl alcohol). The substance (1) was demonstrated to have strong anti-cancer effects in

previous study.

Key words Sinularia cruciata, Alcyoniidae, 5,8-epidioxycholest-6-en-3-ol, soft coral, cancer.

1. PAT VAN PE

Ngay nay, viéc tim kiém cac hop chat c¢6
hoat tinh sinh hoc tir sinh vt bién dang ngay
cang nhan dugc sy quan tam cua nhiéu nha
khoa hoc ciing nhu cac tap doan dugc pham
16n trén thé gi6i. Bién trén trai dat chiém dén
70% dién tich bé mat voi hon 300.000 loai
dong thuc vat da duogc biét. Trong mdt bdo cédo
téng hop B!, dén nhimmg nim gan day, tir mot
phan nho s6 loai sinh vat bién dugc nghién ctru
da co rat nhiéu hop chat duoc phan lap, trong
d6 nhiéu thanh phz:in ¢6 hoat tinh sinh hoc cao,
co gia tri da dugc dua ra thi truong nhu thude
tri ung thu Ara-C (Cytarabin) tach tir Hai mién
Cytotethy cryta, thudc khang sinh Phycocrythin
¢6 ngudn gde tir cac loai Tao do 1.

Viét Nam s¢ hitu tai nguyén bién véi chiéu
dai hon 3.000 km va hon 1 triéu km? dién tich
nam trong ving Thai Binh Duong. Théng ké
cho thiy di c6 khoang 12.000 loai sinh vét
bién dugc biét dén, 405 mau sinh vat bién
thudc 134 loai da duogc thu thap tai cadc vung
bién Bic, Trung, Nam Viét Nam va dugc sang
loc hoat tinh sinh hoc. Két qua thu duogc, co
60,9% mau c6 hoat tinh khang sinh kha manh,
106/405 mau thé hién hoat tinh khang té bao
ung thu, nhiéu hoat chit 1an dau tién tim thay
trong ty nhién duoc cong bd. Trong sé do, cac
nghién ctru vé San hé mém chi méi chiém mot
phan nho (58/405 mau, chiém 14,3%) véi hoat
tinh chéng ung thur trén té bao nguoi 1a: 11,8%
khang 1 dong té bao; 9,1% khang 2 dong va
8% khang 3 dong té bao ung thu trén tong sd
mau c6 hoat tinh & mdi dong. Ti 1¢ khang ung
thu chiém 17,2% tong s6 mau San hé mém thu
thap duoc Bl Nhu vay c6 thé thiy San hé mém
1a mot d6i twong nhiéu tiém niang nhung cho
dén nay van chua dugc nghién ctru day du.

Véi ly do do, nham muc tiéu tim kiém céc
hop chit c6 hoat tinh sinh hoc cao, phuc vu

diéu tri bénh cho con ngudi, chung t6i thyuc
hién dé tai “Nghién civu thanh phan héa hoc
c6 hoat tinh chéng ung thw tir loai San hé
mém Sinularia cruciata — Ho Alcyoniidae”.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Pdi twong nghién ciru

Nguyén lidu 12 toan cdy San ho mém — tén
khoa hoc Sinularia cruciata - ho Alcyoniidae.
Mau thu tai Khu bao ton bién Cén Co - Quang
Tri vao thang 5 nam 2011. Tén khoa hoc dugc
x4c dinh boi PGS.TS. P Cong Thung — Vién
Tai nguyén Moi truong bién Hai Phong. Mau
duogc rtra sach, thai nho, phoi sfiy 0 50— 60°C,
xay thanh bdt thé va bao quan noi kho thoang.

2.2. Phwong phap nghién ciru

2.2.1. Phwong phap

- Tao dich chiét toan phan bang phuong
phap ngam va chiét siéu 4m v6i may Amsco
Reliance Sonic 550.

- Chiét xuat phan doan bang cic phuong
phap chiét 1ong-16ng, rin-long.

- Phan lap cac chat tinh khiét bang sac ky
cot silica gel pha thuong (Silica gel 60 0,040-
0,063mm (230-400 mesh ASTM), Merck);
silica gel pha ddo YMC (30-50 um, Fulisilisa
Chemical Ltd.); Sephadex LH-20. Theo ddi
cac phan doan bang sic ky 16p mong pha
thuong, pha ddo (TLC-Silicagel 60 F,, Merck,
1.05554.0001). Phat hién vét chat bang den tir
ngoai ¢ hai bude song 254 nm va 366 nm hoac
ding thude thir 1a dung dich H,SO, 10% phun
déu 1én ban mong, siy kho rdi ho nong tir tir
dén khi hi¢n mau!"’,

- Xac dinh ciu triic cac hop chit phan
lap duoc dua trén cac phuong phap phd
bao gdm: phd cong hudng tir hat nhan mot
chiéu ('H-NMR,*C-NMR, DEPT) va hai
chiéu (HMBC, HSQC); pho khéi lugng ESI-
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MSE2H51, Phé cong hudng tir hat nhan do trén
may Bruker Avance AM500 FT-NMR tai Vién
Hoa hoc, Vién Khoa hoc va Cong ngh¢ Viét
Nam, chit chuén noi 1a tetramethyl silan. Phd
khéi lwong do trén may LC-MSD-Trap-SL tai
Vién Hoa hoc cac hop chét thién nhién, Vién
Khoa hoc va Cong nghé Viét Nam.

2.2.2. Tién hanh

Bot San ho mém (SHM) khdi lwong 11,2 kg
duoc chiét siéu am 3 dot voi methanol tuyét
dbi, mdi dot 3 1an, cach nhau 15 phat, mdi lan
trong 1gid & 56°C. Dich chiét thu duoc dem co
quay hut chan khong ¢ 56°C thanh can & dang
cao dic. Phan tan cin trong nudc, sau do lac
v6i cac dung moi ¢ do phan cuc ting dan 1a
n-hexan, chloroform, ethylacetat va n-butanol.
C6 quay cat thu hoi cac phan doan dung méi
dudi ap suat giam duogc cac can, ky hiéu theo
thir ty tir SHM-A dén SHM-D, phan dich nudc
con lai ky hi¢u SHM-E.

Cin SHM-B dugc tién hanh chiét pha
rin v6i hé dung méi chloroform : aceton lan
luot voi ty 1€ 100:1, 50:1, 25:1, 10:1, 5:1, 1:1
va aceton 100%, thé tich 0,5 lit mdi h¢, thu
dugc 7 phan doan ky hiéu tir Bl dén B7. Phan
doan B5 duoc trién khai trén cot silica gel
pha thudong bang hé chloroform : ethylacetat
(35:1). Theo ddi cac phan doan thu dugc bang
SKLM, céac phan doan giébng nhau dugc gdp
chung, thu dugc 3 phan doan, ky hi¢u tu BSA
dén B5C. B5SA duoc phén lap trén cot silica
gel pha dao véi hé khai trién 1a aceton : nudc
(10:1), thu dugc 2 phan doan BSA1 va BSA2.
B5ALl tiép tuc dugce phan lap trén cot silica
gel pha dado voi h¢ aceton : nudce (10:1,5) thu
dugc chat tinh khiét 1a BSA1A (8 mg). Phan
doan B6 dugc trién khai trén cot silica gel pha
thuong voi hé n-hexan : ethylacetat (30:1) thu
duoc 4 phan doan tir B6A dén B6D. B6B duoc
trién khai trén cot silica gel pha dao véi hé
aceton : nudc (8:1) thu duoc chét tinh khiét 1a
B6B1 (6 mg).

Phan doan SHM-D dugc phan 1ap trén cot

silica gel pha thuong voi hé dung mdi khai
trién chloroform : methanol (40:1) thu duoc
5 phan doan khac nhau. Phan doan ra dau tién
duogc khai trién tiép véi sic ky cot silica gel
pha dao véi h¢ aceton : nude (8:1) thu duoc
2 phan doan ki hi¢u D1 va D2. D2 dugc phan
lap bang cot Shephadex LH 20 v6i dung moi
1a MeOH 100%, thu dugc 2 chét tinh khiét 1a
D2A (5 mg) va D2B (6,6 mg).

3. KET QUA

Nhén dang cdu tric cic hop chat phan lap
duoc:

BSA1A: Dang tinh thé hinh kim, mau
trang. Thir nghiém trén sic ky 16p mong véi
thudc thir 14 dung dich H,SO, 10% rdi ho nong
tor tr cho mau tim hong, sau do chuyén dan
sang tim xanh goi y ddy c6 thé 1a mot steroid.
Phé 'H-NMR cua BSA1A dic trung cho mot
hop chét steroid véi su xuét hién cac tin hiéu
cua 5 nhom methyl tai & 1,00 (3H, s, H-19),
0,91 (3H, s, H-21), 0,86 (6H, d, J = 6,5 Hz),
H-26, 27) va 0,68 (3H, s, H-18), tin hi¢u cua
proton olefin tai 6 5,35 (1H, br d, J = 5,0 Hz,
H-6), va tin hiéu ctia proton gan véi carbon c6
nbi voi nguyén tir oxy tai & 3,52 (1H, m, H-3).
Pho “C-NMR ctia BSA1A xuét hién 27 tin
hiéu carbon. Trén cac phd DEPT xuat hién cac
tin hiu cua: 11 nhom CH, tai 6 37.2 (t, C-1),
31.6 (t, C-2), 42,2 (t, C-4), 31,8 (t, C-7), 21,1
(t, C-11), 39,8 (t, C-12), 24,3 (t, C-15), 28,3
(t, C-16), 36,1 (t, C-22), 23,8 (t, C-23) va 39,5
(t, C-24); 5 tin hiéu CH, tai 6 22,5 (q, C-26),
22,8 (q, C-27). 11,9 (q, C-18), 19,4 (q, C-19)
va 18,7 (q, C-21); 8 tin hi¢u CH tai & 71,8
(d, C-3), 121,7 (d, C-6), 31,8 (d, C-8), 50,1
(d, C-9), 35,7 (d, C-20), 28,0 (d, C-25), 56,7
(d, C-14), 56,1 (d, C-17) va 3 tin hi¢u C tai o
140,7 (s, C-5), 36,5 (s, C-10), 42,3 (s, C-13).
Trong d6 mot ndi ddi duoc xac dinh boi hai tin
hi¢u tai 0 140,7 (C) va 121,7 (CH), mdt carbon
¢6 ndi voi nguyén tir oxy tai & 71,8 (d, C-3)
dac trung cho cau hinh 3-OH. Nhiing dit kién
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phé trén goi ¥ t6i mot hop chét cholesterol,
mot steroid rat phd bién ¢ dong vat. Tir nhimng
phan tich néu trén, sb liéu phd BC-NMR duoc
so sanh truc tiép vai cac s6 liéu phd cua hop
chat Cholesterol®. Su phu hop hoan toan vé
céc gia tri phd twong tmg cho phép khang dinh
hop chit BSA1A 1a Cholesterol.

B6B1: Dang tinh thé hinh kim mau trang.
Pho '"H-NMR cua B6B1 dic trung cho mot
hop chat steroid, trong d6 xuat hién cac tin
hiéu cua 5 nhém methyl tai 6 0,86 (3H, s),
0,90 (3H, d, J = 6,5 Hz), 0,90 (3H, d, J = 6,5
Hz), 0,92 (3H, s), 0,96 (3H, d, J = 6,5 Hz);
cac proton olefin tai 8 6,30 (1H, d, J = 8.5
Hz) va 6,55 (1H, d, J = 8,5 Hz); m{t proton
gin véi carbon c¢6 ndi voi nguyén tir oxy tai
5 3,80 (1H, m). Phd C-NMR xuat hién céc
tin hiéu cia mot steroid 27 carbon gdom c6 4
carbon bac bdn, 8 methin, 10 methilen va 5
methyl. M6t ndi doi bi thé 2 1an dugc xac dinh
tai § 130,77 (d)/135,40 (d); 2 carbon bac 4 ndi
v&i nguyén tir oxy tai & 79,46 (s) va 82,16 (s),
1 carbon methin gin véi nguyén tir oxy tai &
66,44 (d). Tir cac phan tich néu trén c6 thé so
bd xac dinh dugc B6B1 c6 bd khung carbon
tuong ty nhu ctia hop chat cholesterol. Tuy
nhién da c6 su chuyén dich vi tri cua lién két
doi1 va su xuét hién 2 carbon bac bdn gén Vo1
nguyén tir oxy. Do chuyén dich hoa hoc twong
ddi cao tai cac vi tri carbon bac bdn lién két
voi nguyén tir oxy goi y toi sy ¢ mat cua mot
cau peroxid. CAu tric hoa hoc ciia B6B1 duoc
so sanh vodi 5,8-epidioxycholest-6-en-3-0l!®!
cho thay c6 sy tring khdp hoan toan & cac gia
tri twong tng vé s6 liéu phd C-NMR va céc
dic tinh 1y, hoa. Nhu vay hop chat B6B1 duoc
xac dinh 1a 5,8-epidioxycholest-6-en-3-ol.

2
1'/,/// 22

Hinh 1. Cdu tric héa hoc ciia B5SAIA

D2A: Dang két tinh mau tring, ph6 khdi lugng
ESI-MS xuét hién tin hiéu taim/z317.1 [M+H]"
twong ing véi cong thie phan tr C H, O,, M
= 316. Trén pho 'H-NMR cua D2A xuat hién
cac tin hiéu dac trung cua cac nhom oximetin
va oximethylen tai & 3,86 (1H, m), 3,71(1H,
dd, J = 5,0, 11,0 Hz), 3,64 (1H, dd, J = 3,0,
11,0 Hz), 3,52 (2H, m) va 3,45 (2H, m); cac
proton cua cac nhom OH tai 6 2,64 (1H, br s)
va o 2,17 (1H, br s); mot nhém methyl tai 6
0,88 (3H, s) va cac nhom methylen tai & 1,57
(2H, m) va 1,26 (28H, br s). Trén pho *C-NMR
xuét hién cac tin hiéu dic trung ciia mdt mach
dai carbon no tai & 31,94 (t), 29,71 (t), 29,67
(1), 29,62 (), 29,60(t), 29,47 (t), 29,37 (t), 26,10
(1), 22,70 (t) va 14,12 (q). Céc tin hi¢u cua mot
gbc glycerin bi thé mot vi tri va khong dbi xing
-CH,0CH,CH(OH)CH,OH ciing dugc khang
dinh b1 su xuat hién cac tin hiéu carbon tai o
72,54 (t, C-1), 70,45 (d, C-2), 64,33 (t, C-3) va
71,89 (t, C-1°). Sy phu hop vé gia tri d6 quay
quang cua D2A voi (S)-Chimyl cung véi viée
tat ca cac ether glycerid dd phan 1ap dugc cho
dén nay déu ¢ dang cau hinh (S) cho phép du
doan cau hinh tai vi tri C-2 1a dang (S). Cac
phan tich dd néu cho phép khang dinh D2A
14 mot glycerol mono alkyl ether. S6 liéu pho
NMR cta D2A duoc so sanh véi cac sb lidu
da duoc cong bd cua 1-O-hexadecyl-glycerol
(Chimyl alcohol) va thiy sy phu hop hoan
toan & cac vi tri twong tmgl'2. Ngoai ra su xuét
hién peak ion phan tr tai m/z 317.1 [M+H]"
twong tng véi cong thuac phan tr C H, O, ,
M = 316 cho phép xéac dinh chinh xac do dai
cua mach carbon no cua D2A. Tu nhiing dir
kién trén cho phép khang dinh hop chat D2A
la 1-O-hexadecyl-glycerol (Chimyl alcohol).
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D2B: Ciing c6 dang tinh thé mau tring.
Phdé 'H-NMR ctia D2B gan nhu trang khop
hoan toan v&i D2A ngoai trir gid tri tich phan
cua peak cong huong tai & 1,26 (32H, br s) 16n
hon so voi D2A. Nhu vy c6 thé du doan rang
céu trac héa hoc cua hop chat nay hoan toan
tuong tu nhu cua D2A va chi c6 mach carbon
no dai hon ma théi. Phé khdi lugng (ESI-MS)

2 \\\\\OH
HO "

I
O—CH,(CH,),4CH;

Hinh 3. Céu tric héa hoc ciia D2A4

4. BAN LUAN
HopchatB6B1thujcnhoémepidioxysterol,
nhém chat duge bao céo cd hoat tinh chong
cac dong té bao khdi u nhu: v, phdi, da day,
than, két trang, budng tring, than kinh trung
wong, tuyén tién liét va u sic td ac tinh, ngoai
ra con khang té bao ung thu mau dong lympho
T!. Hoat luc tac dung (gid tri IC, ) cia B6B1
da duoc xac dinh vadi cac dong ung thu nhu ung
thu biéu mo ¢ nguoi (KB) - IC., 2,0 pg/mL,
ung thu mang tr cung (FL) - IC, , 3,93 pg/mL
va ung thu gan & nguoi (Hep-2) - IC, , 2,4 pg/

50°

50°
mL trong thir nghiém in vitrof®!.

Alkoxyglycerol hay alkylglycerol ¢ cau
trac chung CH,OH-CHOH-CH,-OR (vé6i R 1a
gbc carbon mach thang) 1a nhoém hop chat ton
tai mot lwong nho trong cic san pham thién
nhién. Chung chiém ti 1& dang ké trong cac
co quan tao mau cua dong vat co vu, nhét
la tiy xuong, c6 trong sita me¢ va dugc tim
thdy nhiéu nhét trong ty nhién ¢ gan ctia mot
s6 loai ca map. Tuy vao gbc R ma co nhiéu
loai alkylglycerol, trong d6 phd bién nhat
la Chimyl-, Batyl- va Selachyl-alcohol (b
khung tuong tu Batyl alcohol nhung c6 mot
lién két d6i)". Alkylglycerol co vai tro 1a téc
nhan chong ung thu trong mot vai thir nghiém
1am sang, 1am giam tac dung phu khi diéu tri
bang phuong phap xa tri nho ting cudng hé

duoc do dé khéng dinh chinh xé4c s carbon
tang thém. Viéc xuit hién peak ion phan tir
tai m/z 345,3 trén phd positive ESI-MS cho
phép khing dinh hop chat nay c6 d6 dai mach
carbon no 16n hon so véi D2A 1a 2 carbon. Tu
tat ca cac phan tich da néu, D2B duoc nhan
dang 1a glycerol 1-O-octadecyl ether (Batyl
alcohol)!'?.

3

2 \\\\\OH
HO W
1

Hinh 4. Céu triic héa hoc ciia D2B

mién dich. C6 nghién ctru cho thay kha ning
“md” hang rao mau nao dé tao diéu kién thuan
loi cho thudc di vao than kinh trung wong cua
alkylglycerol'. Chimyl alcohol (D2A) la
hoat chit di duoc chimg minh 1am giam nhoi
mau co tim ciing nhu han ché ton thuong do
tai tuan hoan sau nhdi maul'y, Ngoai ra né con
kich thich sy tao mau®. Batyl alcohol (D2B)
duogc nghién ctru cho thdy day 1a mot tac nhan
hoat hoéa qué trinh viém ¢ dai thyc bao cua
chudt!'), Nghién ciru in vitro gan day da chimg
minh vai tro cua Batyl alcohol trong viéc lam
giam nong do cua cac adipokine khang viém,
IL-10 va adiponectin mot cach rd rét. Nhung
khi duoc diester hoa voi acid linoleic lién hop
thi hop chét tao thanh lai thé hién kha ning
khang viém tote),

Bén hop chat di duogc phan lap ciing
duoc tim thay trong nhiéu sinh vat bién khac,
nhu loai hai mién Xestospogia testunidaria
& bién Viét Nam™. B6B1 con tim thdy trong
loai nhim bién Diadema setosum'™. Trong cac
sterol chiét xudt tir cac loai Sinularia khac ciing
duogc bao céo 1a co khung 5,8-epidioxysterol
va c6 hoat tinh chong ung thu!'®. Tuy nhién,
day 1a lan dau tién chiing dugc phan lap & loai
Sinularia cruciata tai vung bién Viét Nam va
cac hop chat nay déu c6 hoat tinh sinh hoc tét.
Diéu nay mé ra nhiing trién vong méi trong
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viéc nghién ctru va tmg dung cac hop chat nay
vao 1am thubc phong va chita bénh cho nguoi.
5. KET LUAN

Tir loai San hé mém Sinularia cruciata -
Alcyoniidae, thu mau tai Khu bao ton bién Con
Co - Quang Tri, bang cac phuong phap chiét
xuét va sic ky két hop da phan lap va xac dinh
ciu tric duogc 4 chat 1a 5,8-epidioxycholest-6-
en-3-ol, Cholesterol, 1-O-hexadecyl-glycerol

(Chimyl alcohol) va Glycerol 1-O-octadecyl
ether (Batyl alcohol). Pay la thong bao dau
tién vé hoa hoc cua loai Sinularia cruciata &
bién Viét Nam.

Loi cam on: Cong trinh nghién ciru nay dwoc
hoan thanh voi su giup do cua PGS.TS. Phan
Van Kiém va cdc déng nghiép tai Vién Hoa
Sinh Bién - Vién Khoa hoc va Cong nghé Viét
Nam - 18 Hoang Quéc Viét - Ha Noi.
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