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TOM TAT

Noc ran, mot hdn hop chira cac phén tir véi nhimg hoat tinh sinh hoc phong pht khéc nhau, gin day da thu
hut su quan tdm ctia cic nha khoa hoc. Nhing nghién ciru trén thé gi6i cho thdy mot s hop chit trong noc rén tac
dong ddc hiéu va hiéu qua Ién cic co quan dich ctia con mdi. Khong gibng nhu noc doc ciia Naja naja, Echis
carinatus, Vipera russellii dugc st dung rong rai, c6 rt it sy chu y dbi véi noc rédn hd chua Ophiophagus
hannah mic di day 1a loai rdn doc 16n nhit trén thé gioi. Trong nghién ciru nay, sir dung cac cot ly tim c6 chira
cac mang phan tach voi kich thude khac nhau, YM100, YM50, YM30, YM10 va YM3, cac phan doan protein,
peptide ¢6 trong noc rin Ophiophagus hannah thu nhan tai trai rin Ddng Tam, Tién Giang di dwgc phan tach.
Phan tich bing dién di SDS-PAGE cho thdy, trong s6 4 phan doan gdm (1) tir 3 kDa dén nho hon 10 kDa, (2) tir
10 kDa dén nhoé hon 30 kDa, (3) tir 30 kDa dén nho hon 50 kDa va (4) tir 50 kDa dén nhé hon 100 kDa, protein
trong phan doan 4 chiém ti 1& cao nhét, trong khi phan doan 3 chiém ti 18 thép nhit. Thi nghiém phan doan 1 1én
su biét hoa cua té bio mdé md 3T3-L1 cho thdy, & ndng d6 10 pg/mL, phan doan nay trc ché sy biét hoa té bao mo
m& 3T3-L1 nhung khéng c6 tac dung doc 1én sy sinh trudng cua té bao. Két qua nghién ciru nay 1a cd sé khoa hoc

cho céc nghién ctru tiép theo nhim phat trién mot san phdm tmg dung trong diéu trj bénh béo phi.

Tir khéa: cot ly tam YM, noc rin, Ophiophagus hannah, phan doan, té bao md m& 3T3-L1.

DAT VAN BE

Céac dong vat co noc doc, diac biét 1a ran doc
gan day dugc cac nha khoa hoc quan tdm nghién
ctru nhiéu boi noc cua loai nay chira nhidu thanh
phﬁn c6 kha ndng tac dong modt cach diac hi¢u va
hiéu qua déi véi cac co quan dich trén con moi cua
ching (Vivek ez al., 2013). Nghlen ctru cho théy,
thanh phan trong noc ran bao gom cac peptide,
protein, lipid, hydrate cacbon va cac ion kim loai.
Cac phan tir peptide va protein nay c6 sy khac biét
16n vé& kich thuéc. Chinh didu nay lam cho viéc
phén tach chung tro6 nén phic tap (Aziz et al.,
2015). Nhiéu phuong phap khac nhau da dugc st
dung dé phan tach noc rén trong d6 c6 thé ké dén
d6 1a phuong phap dién di 2 chiéu trén gel
polyacrylamide (Serrano et al., 2005), phuong phap
sic ki long cao ap-HPLC, phuong phap loc gel
(Vaiyapuri et al., 2010), phuong phap sic ki trao
ddi ion (Chellapandi, Jebakumar, 2008). Mot )
nhom nghién ctru nghién ctru con két hop cac

phuong phap khéac nhau nhu Du et al. (2002) da s
dung ba phuong phap bao gdm loc gel, séc ki trao
d6i ion va HPLC dé tach Ophioluxin tir noc ran ho
mang chua Ophiophagus hannah, mot protein hoat
hoa tiéu cAu. Bén canh nhirng phwong phap néu
trén, cac cdt ly tdm chira mang vai kich thude khac
nhau da giup qua trinh phan tach cac phan doan
trong noc rin tré nén thuan lgi hon. Do vay, trong
nghién ctru nay chung toi sir dung cot ly tim dé
phan tach cac phan doan protein trong noc rin O.
hannah thu nhan tr trai rin Pdng Tam (Tién
Giang).

Cong bb cua Petras ef al. (2015) cho thiy c6 dén
14 ho protein khac nhau gém khoang 32 dén 35
protein trong noc cua O. hannah v&i nhitng hoat tinh
sinh hoc khac nhau. Trong sé chung, noc doc hudng
thin kinh (neurotoxin) 1a thanh phan chiém da s6
(Lei et al., 2011). Nhiing neurotoxin nay c6 thé cé
tac dung lam ting sy din thudc nhd viée tuong tac
voi thy thé cua chét truyén dan than kinh nicotin
acetylcholine (Zhan ez al., 2010) va trc ché su co co
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dugc giy ra bdi carbachol (Chang et al., 2002).
PLA2 phén lap tir noc ctia loai rin nay co tac dung
lam giam nhip tim ¢ chudt va G ché su gén két cua
tiéu ciu (Huang et al., 1993; 1997). Bén cach do,
mot enzyme bén nhiét L-amino acid oxidase (OH-
LAAO) ciing da dugc phan lap. Pay la enzyme c6
kha nang trc ché su sinh trudng cia té bao ung thu
v va ung thu phdi ma khong anh huong dén sinh
truong cua té bao binh thuong xung quanh khéi u
(Fung et al., 2015). Ngoai ra, OH- LAAO con ¢o6 kha
nang e ché sy sinh truong ctia mot s loai vi khuén
gdy bénh nhu Staphylococcus aureus va S.
epidermidis (Lee et al., 2010). Nhu vay c6 thé thdy,
clng giong nhu nhiéu loai noc da duoc nghién ciu,
noc ran O. hannah 13 mot ngudn nguyén liéu phong
phii ciia cac hop chit véi nhitng dic diém sinh hoc
khac nhau. Do vy, trong nghién ctru nay ching toi
da tién hanh x4c dinh anh huong cia protein trong
phén doan 1, tach tir noc ran O. hannah 1én sy sinh
truong va biét hoa ctia té bao mé ma 3T3-L1.

NGUYEN LIEU VA PHUONG PHAP

Nguyén tic chon rin dé thu noc

Rén O. hannah dugc chon dé léy noc 1a nhitng
con tir 1 ndm tudi tro 1én véi trong lugng co thé trén
2 kg, khong ¢ trong thoi ki mang thai hodc 10t xac.
Trudce khi léy noc, ran phai dugc nhin an mot thang.

Phuong phap thu nhan noc rin

Miéng ran dugc lau sach sau d6 chu dong cho
rin cdn vao cbe thiy tinh voi miéng duoc bit béng
cao su dd dugc vo trung. Khi rin da cin chit vao
miéng ly, dung ngdn cai va ngdn trd cla tay phai vira
day vira bop nhe 1én tuyén noc & 2 gbc ham, noc s&
tir tir chay ra ly qua 2 rang doc. Phuong phap nay sau
khi 14y noc, ran tré lai n udng binh thudong hon, do
rang khong va cham véi vat cling, nén khong bi tén
thuong. Noc ran sau khi 1y xong dugc ly tim & 4°C
voi tbe do 5000 vong/phut trong thoi gian 10 phut,
phan dich trong & phia trén dugc thu lai va déng kho
bang may hut chan khong.

Thao tic chuin bi va tach chiét cac phan doan
protein tir noc ran O. hannah

Noc rin dugc hoa vao dung dich PBS vdi ndng
d6 0,1 mg/ml. Sau khi ly tim véi téc do 10.000
vong/phut (v/p) dé loai bo can, phén dich trong phia
trén duogc chuyén Ién co6t YM100 dé tach cac protein
¢6 kich thudc 16n hon hodc bang 100 kDa ra khoi
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hén hop. Hon hop nay sau d6 lai tiép tuc duoc
chuyén 1én cot YMS50 dé tach cac protein c¢6 kich
thudc 16n hon hodc bang 50 kDa ra khoi hdn hop.
Thao tac twong tu dugc lap lai vai YM30, YM10 va
YM3 dé tach cac phan doan cé kich thuéc 16n hon
hodc bang 30 kDa, 10 kDa, 3 kDa va nho hon 3 kDa.
San phdm thu dugc sau d6 dugc kiém tra trén gel
polyacrylamide 12%.
Nuéi ciy té bao

Té bao md md 3T3-L1 dwoc nudi cdy trong 2
ngay & 37°C, 5% CO, trén dia 12 giéng v6i mat do 1a
60.000 t& bao/2 mL/giéng. Mbi trusng DMEM sit
dung d nudi cdy dugc bd sung 10% fetal bovine
serum (FBS). Sau 2 ngay nudi cdy, méi truong
DMEM méi chira hdn hop c6 tac dung kich thich sy
biét hoa té bao bao gdm 10% FBS, 3-isobutyl-1-
methylxanthine (IBMX) (5§ mmol/L), dexamethasone
(1 mmol/L) va insulin (5 mmol/L) duoc thay thé va
té bao dugc nudi trong 2 ngdy. Sau do, moi trudng
DMEM méi chira 10% FBS va 5 mmol/L insulin
dugc thay thé va té bao dugc nudi tiép trong 2 ngay.
Sau d6 mo6i truong DMEM moi chira 10% FBS dugc
thay thé. Trong qua trinh gdy biét hoa te bao, phan
doan 3 kDa-10 kDa dugc bd sung t6i ndng do cubi
cung 1a 1 pg/mL va 10 pg/mL (Katja ez al., 2012).
Sau 8 ngay nudi cdy, sy thay d6i v& hinh thai té bao
duogc chup bang kinh hién vi dién tir. Anh hudng cua
phan doan 1 1én sy sinh truong cua t& bio md md
3T3-L1 dugc xac dinh bang viéc st dung trypan blue
dé nhudm té bao va dém dudi kinh hién vi.

KET QUA VA THAO LUAN

Thu nhén va phén tach cac phian doan protein va
peptide tir noc O. hannah

Rén doc 1a mot trong nhimng d6i twong hép din
cac nha nghién ciru boi tiém nang tmg dung trong
khoa hoc cua chiung (Lewis, Garcia 2003; Vivek et
al., 2013). Pé thu nhan dugc noc rén, viéc lwa chon
d6i twong, thoi diém phu hop nhu da néu trén 14 cn
thiét. Trong nghién ctru nay, noc rén O. hannah da
duoc thu nhan thanh cong. Noc rin sau khi dong kho
(Hinh 1) ¢6 mau vang, dang tinh thé nho, khong mui.

Nghién ctru cho thdy noc ran O. hannah cé thé
chira dén 14 ho protein véi khoang 32 dén 35 protein
khac nhau (Petras et al, 2015). Ngoai ra nhiing
thanh phén lipid, hydrate cacbon va cac ion kim loai
cling dugc ghi nhén (Aziz et al,2015). Noc sau do
duogc hoa tan trong PBS, sau d6 ly tam dé loai bo
nhitng thanh phan khong tan ra khoi hdn hop, pha
lodng va dién di trén gel polyacrylamide 12%. Két
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qua diép di trén hinh 2 cho théy, twong ty nhu mot §6
cong bo truge do ve tinh da dang trong thanh phén
noc ran O. hannah (Petras et al., 2015), noc ran O.

hannah thu nhan tai trai rép DPong Tam (Tién Giang)
cling chira nhicu thanh phan véi khoi Iuwong phén tir
khac nhau (Hinh 2A).

Hinh 1. Noc r&n Ophiophagus hannah & dang tinh th& nhé sau khi duoc déng kho.
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Hinh 2. Anh dién di noc rdn O. hannah (2A) va cac phan doan 4 (2B), 2 (2C), 1 (2D) véi protein chuan (kDa) trén gel

polyacrylamide 12%.

Noc rin O. hannah véi n(‘Sng d6 Img/mL duogc
[én c6t YM100 1a loai ¢t chira mang loc ma khi ly
tam nd s€ gilr lai cac phan tr cé kich thudc >100
kDa va cho cdc phén tir ¢6 kich thude <100 kDa di
qua (dung dich ndm phia du6i mang). Dung dich nay
tiép tuc dwogc dua 1én cot YMS0 dé giit lai cac phan
tir ¢6 kich thudc > 50 kDa va cho di qua nhiing phan
tir nhd hon 50 kDa (phia dudi mang). Thao tac dugc
lan luot ap dung ddi voi cac cot YM30, YM10 va
YM3. Céc phan doan protein nam trong khoang 50
dén 100 kDa (Hinh 2B), 10 dén 30 kDa (Hinh 2C) va
3 dn 10 kDa (Hinh 2D) di duoc thu nhan. Két qua
dién di trén hinh 2A cho thdy noc rin ban du chua
nhiéu phan tir véi cac kich thude khac nhau, trong d6

6 ve nhu cdc phan tir protein kich thugc khoang 50
dén 100 kDa chiém da s6. Phan doan protein nim
trong khoang 50 kDa dén 100 kDa nay da dugc phén
tach nho viée st dung cot YM100 va YMS0. Tuy
nhién, mdt ty 1& nho cta cac protein phan tir khong
ndm trong khoang ndy vén thay xuét hién trong mau
(Hinh 2B). V& mit co hoc, trong qué trinh ly tam,
nhing phan tur c6 khéi lugng 16n s& chim xubng day
nhanh nhét. Pic biét nhitng phan tir ¢6 kich thudc
16n hon kich thudc mang s& 1a nguyén nhéan gay tic
mang. Két qua lam cho cac phan tir nhé hon kich
thude mang bi giir lai phia trén. Vi vay, khi stir dung
cot ly tam, viéc pha lodng ndng d6 miu dong nghia
voi viée kéo dai thoi gian ly tdm sé€ tao diéu kién dé
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céc phan tir nho c6 thoi gian di qua mang. Ap dung
viéc pha lodng dbi v6i phan doan nho hon 50 kDa,
sir dung cot YM30 va YM10, két qua trén hinh anh
dién di 2C cho thdy, phan doan nim trong khoang 10
dén 30 kDa xudt hién v6i mot ti 1é cao. Tuong tuy nhu
vay, phan doan nam trong khoang 3 dén 10 kDa
cling da dugc thu nhan (Hinh 2D). Nhu da trinh bay
trong phan tong quan, sy da dang vé kich thudc cia
céc phan tir trong noc rén da lam cho viéc tach chiét
tré nén phtrc tap. Nhidu nghién ctru cho thdy su két
hop cua cac ki thuat khac nhau da mang lai hiéu qua
cho viéc phan tach cac thanh phin cta noc rin
(Serrano et al., 2005; Vaiyapuri et al., 2010;
Chellapandi, Jebakumar, 2008; Du et al., 2002;
Chang et al., 2002). Bé dat dugc hiéu qua phan tach
cao cac thanh phdn trong noc rén O. hannah, dic biét
la cac thanh phan chiém ti 1 thap, ching t6i nhan
thdy can phai ¢ su két hop giira phwong phap ly tam
va phuong phap khac nhu loc gel hodac HPLC.

Anh hwéng ciia phian doan 1 ciia noc rin O.
hannah 1én sy biét hoa cia té bao mé mé 3T3-L1

Nhu ching ta dd biét, noc rdn 1a mét trong
nhitng ddi twong tiém ning cua y hoc. Mot sé thanh
phin trong noc di dugc nghién ciru ché tao thude
diéu tri bénh cho con ngudi (Camargo et al., 2012).
Thém vao d6, nghién ctru khac cho thdy PLA2 cua
noc ran c6 thé kiém soat bénh béo phi, mét qua trinh
tang 1én v& s lugng va kich thude ciia té bao md md
(dwoc goi 1a qua trinh biét hoa té bao), do vay phan
doan 1 da dugc thtr nghiém [én sy biét hoa cua té bao
mo m& 3T3-L1. Sau 8 ngay nudi cdy, két qua quan
sat va chup anh dudi kinh hién vi (Hinh 3) cho thiy
16 d6i ching 1a t& bao mdé md dugc nudi trong moi
truong DMEM c¢6 bd sung 10% huyét thanh bé, 1a
loai huyét thanh chtra it nhan t& sinh truong nén
khong kich thich té bao moé m& 3T3-L1 biét hoa.
Trén hinh 3B, khi dugc tiép xtc lan lugt véi moi
truong DMEM chira hdn hop cac nhan t6 co tac
dung kich thich sy biét héa ¢ giai doan diu
(preadipogenesis), bao gdbm IMBX, desamethasone,
insulin va FBS va sau d6 tiép dén 1a insulin, FBS
(adipogenesis) va cudi cung 1a FBS. Sau quéa trinh
biét hoa, cac hat m& d xuét hién ¢ hau hét cdc té
bao nay.

Tuy nhién, khi bd sung 1 pg/mL protein trong
phén doan 1 cua ngc rén, s6 luong té bao tich m&
giam di so voi d6i chung (Hinh 3C). O ndng d6 10
pg/mL, sb lugng té bao tich md da giam di rd rét
(Hinh 3D). Nhu vay cé thé théy, hoat tinh e ché su
tich lity m& ¢ té bao mé m& 3T3-L1cua protein phin
doan 1 phu thudc vao néng do.
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Hinh 3. T& bao mdé m& 3T3-L1 (3A) duwoc biét hoa (3B) khi
€6 mét clia protein phan doan 1 cla noc ran O. hannah v&i
nong d6 1 pg/mL (3C) va 10 pyg/mL (3D).

Noc rén dugc biét dén voi kha nang gay doc cao
d6i v6i nhiéu loai té bao. Do vy tac dong clia phan
doan nay 1én sy sinh truéng cua té bao mé ma 3T3-
L1 di dugc kiém tra. Theo kinh nghiém cho théy,
néu so hitu hoat tinh thi & ndng do khoang 10°M,
peptlde s& thé hién hoat tinh cua chung. Phan doan 1
bao gbém cac phén tu c6 kich thuoc nim trong
khoang 3 kDa dén 10 kDa, ndng d6 10°M s& tuong
duong voi khoang 3 pg/mL dén 10 pg/mL. Tuy
nhién trong thir nghiém dau tién nay, 2 nong do 1a 1
pg/mL va 10 pg/mL da dugc lya chon dé dap tmg
duogc su khac biét 1o rét (néu co) vé két qua. Két qua
thi nghiém cho théy 62 néng do duogc thir nghiém, 1
pg/mL va 10 pg/mL, phan doan 1 nay khong anh
hwong 1én sy sinh trudng cia té bao (Hinh 4).
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Hinh 4. Anh hwéng clGa phan doan 1 (PP1) lén sinh

trwdng cla té bao moé md 3T3-L1.

Tinh cho dén thoi diém nay, nhitng nghién ctru
vé rin O. hannah cho thiy day 1a mot loai rin doc ¢
kich thudc 16n nhit trén thé gidi. Noc cua loai rén
nay co thé chira dén hon 30 loai protein khac nhau.
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Mot sb trong s6 chung dd dugc nghién ciru vé ciu
truc (Roy et al., 2010; Xu et al, 2003; Liu et al,
1998), va chirc nang (Fung et al., 2015; Lee et al.,
2011; Zhan et al., 2010; Chang et al., 2002). Mac du
chc cong bd cho thiy, noc rén sé hiru nhiéu hoat tinh
¢6 ich d6i voi nghién ciru y duge tuy nhién kha ning
ttc ché sy biét hoa té bao, cu thé 1 sy tich m& & té
bao m6é md& 3T3-L1 cua phan doan 1 trong nghién
clru nay 1a nghién ctru diu tién vé anh hudng ciia noc
ran O. hannah 1én t& bao mdé m& 3T3-L1. Két qua
nay sé& gép phan lam ting tinh phong pht vé& hoat
tinh sinh hoc cua ngudn nguyén lidu nay. Mic du
vdy, day chi 1a két qua thir nghiém ban diu cia ca
mot phan doan. Viéc phan tach va xac dinh cu thé
thanh phin mang lai hoat tinh néu trén ciing nhu co
ché tac dong ciia n6 d6i vé6i sy tich md cua té bao mo
m& 3T3-L1 1a rit can thiét va dang dugc chung toi
nghién ciru tiép.

Loi cdm on: Cong trinh nay dwoc thuc hién bc%ng
kinh phi ciia dé tai “Nghién ciru tich chiét cdc
peptide tir noc rdn Viét Nam Ophiophagus hannah
¢ tdc dung lén sw gidi phéng insulin tir té bao
beta”. Cong trinh duoc thuc hién tai phong Vi sinh
vdt hoc phén tir va c6 sir dung cdc trang thiét bi ciia
Phong Thi nghiém trong diém Céng nghé gen, Vién
Cong nghé sinh hoc, Vién Han ldm Khoa hoc va
Cong nghé Viét Nam va Vién nghién cuu lvong thuc
Quéc gia-Nhdt Ban.
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FRACTIONATION OF PROTEINS FROM THE VENOM OF SNAKE OPHIOPHAGUS
HANNAH IN VIETNAM AND THEIR EFFECTS ON ADIPOGENESIS IN 3T3-L1 CELLS

Nguyen Thi Tuyet Nhung™, Vu Thi Hien, Pham Thi Hoa, Ha Thi Thu, Nguyen Thi Hoa, Mai Thuy
Linh, Nguyen Hai Trieu, Pham Thi Lanh, Dinh Duy Khang’ Dong Van Quyen

Institute of Biotechnology, Vietnam Academy of Science and Technology

SUMMARY

Snake venom is a mixture of different components with a great variety of biological effects. Some
components in snake venom have been found to act specifically and potently on their targets. Unlike the venom
of Naja naja, Echis carinatus, Vipera russellii which are widely used, there is little attention has been given to
Ophiophagus hannah even this is the largest venomous snake in the world. In this study, using O. hannah
venom collected at Dong Tam Snake Farm in Tien Giang Province, we have collected 4 protein fractions using
membrane cut-off centrifugal filters, ie., YM 100, YM50, YM 30, YM10 and YM3. Of the 4 fractions including
(1) proteins from 3 kDa to smaller than 10 kDa, (2) proteins from 10 kDa to smaller than 30 kDa, (3) proteins
from 30 kDa to smaller than 50 kDa and (4) proteins from 50 kDa to smaller 100 kDa, fraction 4 accounted for
the highest proportion whereas fraction 3 is the lowest proportion. Following the demonstration of many
medicinal uses of snake venom, potential effect of fraction 1 on obesity was examined. Although multiple
molecular processes are involved in the progression of the disease, obesity can accompany increase in
adipocyte size as a consequence of accumulation of lipid droplets within the fat cell, as well as increased
number of adipocytes resulting from differentiation of precursor cells. In our study, two different
concentrations of 1 pg/mL and 10 pg/mL proteins in fraction 1 were investigated for effectiveness on the 3T3-
L1 cells differentiation and adipogenesis. The obtained results showed that, at the concentration of 10 pg/mL,
this fraction inhibited the adipogenesis which have been shown by accumulation of lipid droplets within the
3T3-L1 cells. Besides, at a concentration of 10 pg/mL, fraction 1 had no cytotoxic effect on cell viability of

3T3-L1 cells.

Keywords: 3T3-L1 cell line, membrane cut-off centrifugal filters YM, snake venom, Ophiophagus hannah.
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