HOI NGHI CONG NGHE SINH HOC TOAN QUOC 2020

NGHIEN CclPU HOAT TiNH KHANG UNG THU CUA HAI MIEN
HALICLONA SP. O VUNG BIEN NHA TRANG - KHANH HOA

D6 Thj Viét Phwong Nguyén Quéc Huy Than Thi Thanh Trac', Than Van Huynh burc’,
Nguyen Bao Nghl Thal Minh Quang Tran Thi Van Anh®, Nguyen Thi Lé Thuy,
Nguyen Ding Quan' , Pham Thi Kim Tram'

Trung tdm Céng nghé Sinh hoc Thanh phé Hb6 Chi Minh
% Vién Hai Duong hoc, Vién Han 1am Khoa hoc va Coéng nghé Viét Nam
® Khoa Dugc, Truong Pai hoc Y Dugc Thanh phd H6 Chi Minh

TOM TAT

Hai mién la mot trong nhirng loai sinh vat bién c6 nhiéu tiém ning trong nghién ctru vé& thanh phan héa hoc ¢
hoat tinh sinh hoc. Trong nghién ctru nay chung t6i da tién hanh thu thap, dinh danh, tich chiét phan doan cac
hop chét c6 trong hai mién Haliclona sp. & ving bién Nha Trang - Khanh Hoa va budc dau khao st hoat tinh
gdy doc 1én céc té bao ung thu cua cac phan doan thu duoc. Trong bén phan doan n - Hexan, EtOAc, n - BuOH
va nude, phan doan n-butanol co hoat tinh gay doc trén cac dong té bao ung thu gan HepG2 (ICs, = 8,46 ug/mL),
ung thu méu K562 (ICso = 8,83 pg/mL), ung thu rudt CaCo2 (ICs; = 4,17 pg/mL), t¢ bao ung thu phdi A549
(1Cs0 = 10,73 pg/mL). Phén tach hop chat tir phan doan n-butanol bang phuong phap sdc ky ray phan tir thu duoc
17 tiéu phén doan, trong do tiéu phan doan C17 c6 hoat tinh gdy doc té bao tot nhét véi ICs, trén bon dong té bao
ung thu khoang 4,3 dén 7,8 ug/mL. Ket qué thir nghiém cho thay Haliclona sp. thu nhan ¢ vung bién Nha Trang
- Khanh Hoa co hoat tinh giy doc té bao ung thu manh va 1a co s dé phat trién hudng phan tich thanh phan,
phan tach hoat chét tir loai hai mién tiém nang nay.

Tuwr khéa: Hai mién, Haliclona sp., khang ung thur.

MO PAU

Pai dwong la nguon tai nguyén quan trong khong chi cho vé& ngudn loi hai sdn ma con la “maét ti thube” vo cung
quy bau. D3 co rat nhiéu nghién ctru cho thay hé sinh vat bién c6 chva nhiéu hop chat tw nhién cé hoat tinh sinh
hoc nhw khang khuan, khang ung thw, khang oxi hda... Trong d6, hai mién rat dwoc chu y vi tiém nang trng dung
trong phat tirén thudc cho cac bénh phd bién trén thé gisi hién nay. Hién nay, cé hon 29000 hop chét tw nhién tee
bién dwoc cong bd, phan 16n dwoc tim thdy tir hai mién (Carroll et al., 2019). Cac hop chét tir hai mién chi yéu
la cac nhdm chét nucleoside khong dién hinh, terpen, sterol, peptide vong, alkaloid, acid béo va cac dan xuét acid
amin, trong dé co rat nhidu hoat chat da dwoc phat trién thanh thubc (Shakeri and Sahebkar, 2015). Haliclona sp.
l& mot trong nhirng loai cé nhiéu hop chét c6 hoat tinh sinh hoc dwgc ghi nhan. Hoat chét dién hinh dwoc nhac
dén nhiéu nhat tir Haliclona sp. la Salicylihalamides A va B. Day |a hai alkaloid c6 tac dung gay doc trén 60 dong
t& bao ung thw dwoc ghi nhan 1an ddu bdi Erickson va ddng tac gia nam 1997 tir loai Haliclona sp. thu nhan tai
Uc (Erickson et al., 1997). Trong hon hai thap ky, c6 rat nhiéu hop chat da dwoc phan Iap tir Haliclona sp. duoc
thu thap tai cac viing khac nhau trén thé gii. Tl cac cong bd vé thanh phan hop chét dwoc tim thdy & Haliclona
sp. cho thdy hop chat tir hai mién rat da dang va thay déi tly theo ving dia ly, d&c trwung méi trwdng sbng
(Shakeri, Sahebkar, 2015; Nanif et al., 2019). Tuy nhién, hién nay chwa c6 céng bd nao tai Viét Nam vé hop chéat
tw nhién phan lap tir Haliclona sp (Thai Minh Quang, 2013). V&i cac thanh phan hop chét tw nhién cé tiém nang
ng dung cao da dwoc tim thdy & cac loai Haliclona sp. tai cac vung bién trén thé gidi, trong nghién ctru nay,
chuing toi tién hanh thu thap, dinh danh va danh gia hoat tinh khang ung thw ctia phan doan hai mién Haliclona
sp. thu nhan & vung bién Nha Trang - Khanh Hoa.

NGUYEN LIEU VA PHUONG PHAP
Thu nhan, dinh danh va xt ly mau hai mién

Hai mién dwoc thu thap tai ddy da Hon Mét, ving bién Nha Trang - Khanh Hoa, t&r d& sau 1 dén 12 m. Mu sau
khi thu thap dworc lwu trik trong ethanol 80 - 90%. Pinh danh mau dwoc thwe hién trén co s& so sanh hinh thai
gidi phdu cau tric khung xwong va tram xwong (Hooper, 2003). Tiéu ban cu tric khung xwong dwoc thyc hién
v&i cac 14t cat b& mat co thé va vudng goc véi bé mat. Tieu ban dwoc 1am kho, cb dinh trén lam kinh va dwoc
quan sat dwai kinh hién vi quang hoc ACCU-SCOPE EXC-350.

Mau hai mién Haliclona sp. dwoc bao quéan & -20°C. Mau duwoc can de xac dinh khéi Iucvng ban dau, sau do tién
hanh cip déng & nhiét dd -80°C trong khoang 24 gi¢. Tiép theo, mau dwoc dwa vao may dong kho & nhiét do
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-49°C, & ap suét 0.045mbar trong thoi gian 2 - 3 ngay. Sau khi két thic qua trinh déng khd, mau dwoc say thanh
b6t va bdo quan & nhiét do phong.

Thu nhan cao chiét va tach chiét cac phan doan cta hai mién

Ngam chiét 80 g mau hai mién sdy dong kho véi 4 L MeOH két hop siéu am & 25°C, c6 thu hdi dung méi thu
duoc 34 g cao toan phan. Phan tan cao toan phan trong 500 ml nwéc cét, chiét phan bd ldng - ldng voi lan lwot
cac dung méi n - Hexan (500 mL x 3 lan), EtOAc (500 mL x 3 1an), n - BuOH (500 mL x 4 lan). Cé quay thu hoi
dung mai thu dwoc cac phan doan.

Phan tach cao n-BuOH béng phuwong phap séc ky ray phan t&r st dung c6t thay tinh ¢c6 kich thudc @ 3,2 x 50 cm, pha
tinh 1a 150 g silica gel 40 - 63 ym, hoat héa 110°C/2h va hé dung moi CHCl 5 - MeOH. Khéi lwong mau st dung
la 7 g, nap méau khé.

Panh gia hoat tinh gay déc lén té bao ung thw ctia cac cao chiét phan doan hai mién

4 dong té bao ung thw, bao gbm té bao _ung thw gan HepG2, té bao ung thw mau K562, t& bao ung thw ruot
CaCop, té bao ung thw ph0| A549 cung cap béi Gido sw Shuln Saito thudc Dai hoc Tsukuba - Nhat Ban dwoc st
dung dé kiém tra hoat tinh trc ché s ting trwdng t& bao ctia dich chiét hai mién. Té bao dwoc nudi ciy trong moi
trucrng RPMI bb sung 10 % Fetal Bovine Serum (FBS) va 1% khang sinh Penicillin + Steptomycin (PS), diéu kién
nudi cay & 37°C, 5% CO,. Sau 3 - 5 ngay cay chuyen khi mat do té bao pha trén 80%, thu héi te bao cho viéc
khdo sat hoat tinh cuda dich chiét hai mién. Té bao véi mat do 1 x 10° té bao/mL duoc cho vao mdi giéng trong
dia 96 gleng va tiép tuc U trong vong 24 gio, 37°C, 5% CO,. CAc té bao sé& duwoc xr Iy v&i cac dich cao chiét hai
mién & nong do 100 pg/mL. Té bao sau khi x&r ly dwoc U trong khodng thdi gian 48h. Khad nang gay doc 1én té
bao ung thw cla dich chiét hai mién dwoc danh gla béng phwong phap MTT. Céc thi nghiém dwoc 1&p lai 3 1an
va phan tich théng k& Anova one way bang phan mém GraphPad Prism 6 (gia tri p < 0,05 dwoc xem 1a ¢ y nghia
théng ké).

KET QUA VA THAO LUAN
Pinh danh mau hai mién

MAu hai mién dwoc dinh danh dwa trén co s& so sanh hinh thai giai phau c4u tric khung xuwong va trdm xwong
(Hooper, 2003) Dwa trén dac diém hinh thai (Hinh 1A), cAu tric khung xwong (Hinh 1B) va cau truc trdm xwong
(Hinh 1C) xac dinh maAu hadi mién thu nhan thudc I6p hai mién Demosponglae Sollas, phan Iép
Heteroscleromorpha Cardenas, bd Haplosclerida Topsent, ho Chalinidae Gray, giong Haliclona Grant, loai
Haliclona sp. Hé théng phan loai va khéa phan loai theo Systema Porifera (Hooper van Soest, 2002), Morrow &
Cardenas (2015). Cap nhat chinh ly theo WPD (World Porifera Database).

N

_ Hinh 1. Bac diém hinh théi caa hai mién Haliclona sp.
(A) Mau hinh thai ngoai (B) Cau tric khung xwong (C) Cau tric tram xwong

Thu nhan cao phan doan va tiéu phan doan butanol

Phwong phap ngam chiét véi dung méi MeOH cho hiéu suét thu hdi 42,50%. Cac phan doan thu nhan bang
phwong phap phan doan dwa theo dé phan cwc tang dan thu dwoc 4 phan doan n-Hexan (phan doan A, 3,02 g),
EtOAc (B, 0,59 g), n-BuOH (C, 7,88 g) va nwéc (D, 21,32 g). Téng khéi lwogng cao phan doan thu dwoc 13
32,81 g, dat hiéu suét thu hdi l1a 96,50%. Cao chiét butanol duwgc phan tach bang phwong phap séc ky ray phan
t&r thu dwoc 17 tiéu phan doan véi khéi lwong cao thu dwoc ciia méi phan doan 13 khoang 3 mg.

Hoat tinh gay ddc clia cao téng va cac phan doan hai mién Haliclona sp. trén cac dong té bao ung thw

Cao chiét hai mién duogc thi hoat tinh gay doc trén t& bao ung thw gan & 3 méc thdi gian 24h, 48h va 72h. Két
qua tir Hinh 2 cho thay kha nang gay doc t& bao clia dich cao tdng hai mién & néng d6 100 pg/mL 13 rat cao (gay
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doéc hon 80%) $0 V@i chirng &m va té bao dwoc xt Iy methanol. & ba thoi dlem khao sat, doc tinh 1én t& bao cua
dich cao tdng hai mién déu cho khac biét v&i nhau (p < 0,001). Ty I& té bao séng sét qua ba thoi diém 24h, 48h,
72h Ian lwot 1a 12,3%, 4,5%, 2,8% . So v&i hai thoi diém 48, 72h kha nang gay doc té bao & 24h cho thay sy
khac biét vé théng ké vi thé 48h 1a mbc thei gian G phi hop dé thuc hién cac thi nghiém thir hoat tinh.

Ngoai ra, ty 1& t& bao song so6t & chung am (té bao khong xt ly) va té bao dwoc xt ly methanol khong co6 khac
biét théng ké (ns), cho thay methanol & ndng d6 pha thudc khéng gay &nh hwéng dén déc tinh 1én té bao ung thw
clia dich cao téng hai mién.

150

% cell viability

) < 0,001

Hinh 2. Kha nang (rc ché sinh trwdng Ién té bao ung thw gan HepG-2 clia cao tdng Haliclona sp. trong 24h, 48h va 72h

Chung ém (- ) té bao khéng xc ly, MeOH: té bao dugc xir ly véi methanol,
MeOH extract: té bao xt ’ly v6i cao téng pha trong methanol & nong dé 100 ug/mL ***n < 0,001,
ns khéng khac biét théng ké (Pé léch chudn SD dugc tinh bang cén béc 2 clia phuong sai).

- " ICso = 8.83 pg/mL S
= = ICs0=4.16 pg/mL
E 100 4 Ekk Kk -(_-; 100
> s
o 50 = 50
z z
3 ns X o
0 . ] b |
0.0 0.5 1.0 1.5 -
**=p<0,0001 Log conc. (ug/mL
e 0001 Log conc. (ug/mL) 3 g (ug/mL)
K562 CaCoO,
> 1501 |C50= 8.45 pg/mL 150+
= 2
'_6 =
S 1003 Fel
g 8
= >
g 3
;S (&)
o
0 : : . S,
0.0 0.5 1.0 18 0.0 05 10 15
e pe0,0000 Log conc. (ug/mL) ce pe0,0000 Log conc. (ug/mL)
HenG-2 A549

Hinh 3. Gia tri I1Csg chia cao téng Haliclona sp. trén 4 dong té bao ung thw

HepG2: Gi trj ICs ctia cao téng trén té bao ung thw gan, K562: Gia trj ICs, cia cao téng trén té bao ung thu mau,
CaCo2: Gia tri ICs ctia cao tong trén té bao ung thw rudt, A549: Gia tri ICs ctia cao tong trén té bao ung thw phéi. ** p < 0,0001,
*** n < 0,0001, ns khdng khac biét thong ké (B¢ léch chuan SD duwoc tinh bang can bac 2 cua phwong sai).

Cao chiét hai mién & néng do 100 ug/mL v&i d6 pha lo@ng béac 2 dwgc xac dinh gia tri 1Cssau 48h xur 1y. Dwa trén
gia tri ICs (Hinh 3) clia cao chiét hai mién trén 4 dong té bao ung thw (4,16 - 10,73 pg/mL) cho thay cao chiét hai
mién Haliclona sp. c6 hoat tinh (rc ché té bao ung thw cao. Két qua danh gia kha nang gay doc cla cac cao chiét
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toan phan cho thay trong cao chiét cé thanh phan c6 kha nang gay doc trén nhiéu dong té bao ung thw, trong d6
manh nhat doi vé&i dong té bao ung thw rudét CaCo2 (gia tri 1Cso= 4,16 pg/mL).

Cao téng hai mién dwoc chiét phan bé Iong - I6ng vai lan lvot cac dung méi n-Hexan, EtOAC va n-BuOH thu
dwoc 4 phan doan. Cac phan doan nay dwgc thlr nghiém hoat tinh gay doc té bao ung thw v&i cung mét ndéng do
Ia 100 pg/mL v&i thdi gian xt ly 1a 48h.

Két qua tir Hinh 4 cho thay kha nang gay déc té bao clia phan doan n-BuOH la rt cao (gay doc hon 80%) so véi
chirng am trong khi kha nang gay doc té bao cta cac phan doan khac rat thap (géy doc tr 0% - 7%). Ty & té bao

sbng sét clia phan doan n-BuOH la 15% cho thay thanh phan cac hgp chét trong phan doan nay c6 kha nang
khang ung thw cao.
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Hinh 4. Kha nang (rc ché sinh trwdng Ién té bao ung thw gan HepG-2 cuia 4 phan doan Haliclona sp.

A: té bao dwqg xtr ly v&i phan doan n-Hexan, B: té béo‘ duwgre xtr ly voi phdn doan EtOAc, C: té bao duoc xiv ly voi phén,doan
n-BuOH, D: t€ bao duoc xtr ly véi phédn doan nudce. Nong dé cua cac phédn doan duoc st dung la 100 pg/mL, MeOH: t bao
duge xtr ly véi methanol, (-): té bao khéng xtr ly. **** p < 0,0001 (B¢ léch chuan SD duwerc tinh bang cén bac 2 cda phuwong sai).

Phan doan butanol dworc tiép tuc phan tach trén cot sac ky silical gel, thu dwoc 17 tiéu phan doan dwoc ky hiéu
tr C1 dén C17. Céac tiéu phan doan nay dwoc thtr nghiém hoat tinh gay doc t& bao ung thw véi ndng do giéng
nhau |& 100 pg/mL trong 48h. Trong d6 chi cé6 mdt phan doan (ky hiéu C17) cé hoat tinh gay ddc manh Ién té bao
ung thw gan HepG2 va&i ty 1é té bao séng sot 1a 14% so v&i té bao khong xir ly. 16 tiéu phan doan con lai khéng
thay c6 sw tac dong gay déc Ién t& bao ung thw.
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Hinh 5. Kha nang trc ché sinh trwéng 1én té bao ung thw gan HepG-2 clia céc tiéu phan doan n-Butanol

C1 - C17: té bao duoc xi» ly voi 17 phdn doan n-BuOH duoc ky hiéu tir C1 dén C17 & & nbng d6 100 ug/mL, MeOH: té bao
duoc xtr ly véi methanol, (-): té bao khéng xtr ly. **** p < 0,0001 (D¢ Iéch chuéan SD dwoc tinh bang can bac 2 cda phuwong sai).
Tiéu phan doan C17 & ndng d6 100 pg/mL véi dd pha lodng bac 2 dwoc xac dinh gia tri 1Csy sau 48h xt ly. Gia tri
ICs clia tiéu phan doan C17 duwoc xac dinh trén 4 dong té bao ung thw véi ndng dd tir 4 - 8 ug/mL (Bang 1) cho
thay kha nang gay déc manh Ién té bao ung thw clia hoat chat co trong phan doan nay.
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Bang 1. Gia tri I1Cs, cua tiéu phan doan C17 trén 4 dong té bao ung thw

K562 HepG-2 A549 CaCo-2
Gia tri ICso (pg/mL) 4.39 +0.66 4.84 £0.01 6.73 £1.07 7.89+1.28

Két qua thé hién duéi dang gia trj trung binh = SD (D6 Iéch chudn SD duoc tinh béng cén béc 2 cta phuong sai).

KET LUAN

Trong nghién clu nay, ching téi d& thu nhéan, dinh danh mét loai hai mién thu nhéan tai vung bién Nha Trang -
Khanh Hoa la Haliclona sp. chwa dwoc cong bb trwdc day. Phan tach thanh phan hop chéat va danh gla hoat tinh
gay doc té bao ung thw clia cac cao chiét tir Haliclona sp. cho thay phan doan n-butanol c6 hoat tinh gay déc trén
ca bdn dong té& bao ung thw HepG2, K562, A549 va CaCo2; trong do, tiéu _phén doan C17 thu nhéan tr phan doan
nay bang phwong phap sac ky ray phan tlr c6 chira thanh phan hop chét gay doc té bao manh nhét véi gia tri
ICso = 4,39 - 7,89 ug/mL. Két qua cho thay tiém nang nghién ctru xac dinh hoat chét va co ché trc ché té bao ung
thw cGa hai mién Haliclona sp. & ving bién Nha Trang - Khanh Hoa dé dinh hwéng phat trién thudc hd tro diéu tri
ung thw.
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EVALUATION OF ANTICANCER ACTIVITY OF MARINE SPONGES
HALICLONA SP. FROM NHA TRANG - KHANH HOA
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SUMMARY

Sponge is one of the most potential marine species in study of new bioactive compounds. In this study, we have
collected, identified and extracted the compounds found in Haliclona sp. in Nha Trang - Khanh Hoa coastal area
and initially investigated the antitumor activity of the obtained compounds. In the four segments - Hexane,
EtOAc, n - BuOH and water, the n-butanol segment has toxic activity on liver cancer cell lines HepG2
(ICsp = 8.46 pug/mL), blood cancer K562 (ICso = 8.83 pug/mL), bowel cancer CaCo2 (ICso = 4.17 pg/mL), lung
cancer cell A549 (ICs, = 10.73 pg/mL). Separation of compounds from n-butanol segment by Size exclusion
chromatography obtained 17 sub-segments, in which C17 sub-segment has the best cytotoxic activity with 1Csy
on four cancer cell lines 4.3 to 7.8 ug/mL. The results show that Haliclona sp. acquired in the coastal area of
Nha Trang - Khanh Hoa has strong antitumor activity and a potential for developing antitumor drugs.

Keywords: Marine sponge, Haliclona sp., anticancer.
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