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SUMMARY

THE STUDY ON.THE ISOLATION AND PROPERTIES OF TOXIN AND SOME HYDROLYSE
ENZYMES FROM VIET NAM NAJA NAJA SNAKE VENOM

In our study has been carried out the isolation’s process of toxin and some hydrolyse enzymes

from Viét nam Naja naja snake venom.

The characters of isolated substances have been

deferminated, for example, molecular weights, antiviral and antimicrobial properties. These

characters showed that, the isolated substances are highly bioactived.

I. MO DAU

Noc rdn la hén hgp cia rat nhiéu chat co
hoat tinh sinh hoe (HTSH), phén 16n trong s8
d6 1a cac protein. V& ban chat cfu trie, céc
protein nay chia lam 2 loai: enzyme va toxin.,

Céc toxin trong noc rén la cac polypeptide
va theo tinh chat tac dong, c6 thé chia lam ba
loai chinh: neurotoxin (déc t& thén kinh),
cardiotoxin hodic cytotoxin (ddc td véi tim),

hematoxin (ddc t& véi mau) [1, 2).

CAc enzyme tim thiy trong noc rin déu la
cac enzyme thudce 16p thiy phin Hydrolase [3].
Trong s6 chic enzyme d6 thi Ribonuclease,
Phospholipase va Protease dude quan tam

nhiéu hon ca

0] Viét Nam, viéc nghién cltu noc rén doc
nhu no¢ rén hé mang da dude bit ddu tit nhing
nim 90 clia thé ky trude {4]. Cac két qua trong
phong thi nghiém chi ditng d chd tach riéng 2
loai thanh phan trong noc rén la toxin va
enzyme [5]. Hoan tean chua c¢é céng trinh nao
cong b8 vé két qua nghidn clu riéng ting
enzyme, Cling vi vay, hidu qua sit dung cia
titng thanh phan riéng biét trong ngc rén con
han ché, chua tadn dung hét duge gia tri quy
hi€m ctia noc rén.

Véi muc dich ning cao gia tri cha noc rin,
m6t ngudn duge lidu c6 gia tri, dic trung cho
nguén gen quy hiém ctia khi héu nhidt déi
nong 4m Viét Nam, ching ti tién hanh nghién
citu chiét tach ra ti noc rén hé mang (Naja
naja) mot s6 ché phdm cé hoat tinh sinh hoc
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(enzyme, toxin) nhdm tim hidu nhiing gii tri
dugc ligu cha nd phue vu trong y hoc.

II. PHUONG PHAP NGHIEN CUU

1. Hoa chat

- Noc¢ rin hé mang (Neje naja) dong kho
(dang ampul 5 g) duge mua tit lang nghé nuéi
rén Vinh Sdn., huyén Vinh Tudng, tinh Vinh
Phie.

- Ho4 chat tinh khiét ctia hing Sigma: Citrat,
Glycine (Gly), Superdex-75, Adenin ribonucleotide
(ARN)

2. Thiét bi:
. - FPLC  (Float  Performance  Liquid
,Chromatography).

- HPLC_ (High Performance Liquid

Ohro.matograbhy - 84c ky long hiéu ning cao)

- Quang phé ti ngoai.

-iMé.y ly tdm lanh, may khudy ti.

3. Phuong phap nghién ciu

~a. Phdn tdch cdc thanh phdn cé hogt

tinh sinh hoc ciia noc rdn

Phan tach céc thanh phan ¢6 hoat tinh sinh
hoc clia noc rin duge tién hanh bing phuong
phap séc ky véi cbt Superdex-75 (60 x 20mm)
dém citrat, pH =251

b. Cdc phuong phdp xde dinh protein
va hoat do enzyme

- Phuong phcip.xdc dinh protein

Ham higng protein trong cidc dang méu noc
ran va dung dich duge xac dinh bing phuong
phap quang phd: hap thu cuc dai ctia dung dich
protein ¢ cac bude séng 280nm duge do trén
méy quang phé tit ngoai UV1601 Shimadzu,
sau dé ham lugng protein duge xdc dinh theo
biéudc‘i (6]

- Phuong phdp xdc dinh hoat dé cua
Ribonuclease

Adenin ribonucleotide (ARN) 13 co chit dic
hiu cua Ribonuclease
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- Nguyén ly: ARN hap phu cyc dai d budc
séng 260 nm. Khi ARN bi thuy phdn mat d&
quang cua dung dich ting (hiéu ing
hyperchrom). Dua vao sy thay ddi OD,g, ta do
duge hoat tinh clia Ribonuclease [7].

- Bon vi hoat d6: Mét don vi hoat 46 cha
Ribonuclease 1a lugng enzyme xtdc tac thiy
phan ARN trong cac diéu kién téi wu (ndng db
cd chdt bao hoa, t°C phong, pH té1 wu), lam
tang mat d6 quang ctia hén hgp phan tng (1
ml) tail budc séng hap thu 260 nm lén 0,01 don
vi sau 60 gidy phan ting.

Hoat dd enzyme duge do truc tiép trén may
quang phé Diode Array SP 8452 Hewlett
Packard hoic trén miy Gene Quant ARN/ADN
calculator.

- Phuong phdp xdc dinh hoat dé phospholipase

Nguyén téc cia phudng phap: phospholipase
xtc tac phan Gng chuyén héa lecithin thanh
lysolecithin va giai phéng axit béo tu do [8]. Do
duge lugng axit béo tu deo. hoidc Jugng
Iysolecithin tao thanh hodc lugng lecithin m&t
di cho phép danh gida hoat tinh cua
phospholypase. Axit béo ti do lam m&t mau
cia cresol do. Cresol do ¢6 cuc dai hdp thu &
budéc séng 578 nm.

- Phuong phdp xdc dinh hoat do protease.

Nguyén tic cia phuong phap: protease xic
tdc phan dUng thuy phén protein thanh peptide
va amino axit. Tién hianh phan (ng thuy phén
casein- protein du trit bing protease tach ra
noc rin, Do sdn pham tzo thanh bing phudng
phap quang phd § budc séng 280nm, Tir d6 xac
dinh hoat dé cia protease

¢. Phuwong phap thi déc tinh cua toxin

Doe tinh ctia céc ché phidm toxin tach tit noc
ran duge thi hoat tinh trén chudt bach C57BV6
véi ca hai giéng c¢6 trong lugng 18-20g. Ché&
phém toxin dang dung dich duge tiém vao bip
thit chudt véi lidu lugng 1mlcon. 1ml ch& phdm
chaa 0,02 mg toxin., P§ ddc chia lam 3 muc 4&:
1 - Khéng dge, 2 - Ddc va 3 - Dge chét [5).



d. Phuong phdp khdo sdt hogt tinh sinh
hoc

Khao sat hoat tinh sinh hoe duge tién hanh
tal phong Sinh hoc thuc nghiém, Vién Héa hoc
cac Hogp chdt Thién nhién, Vién Khoa hoc va
Cong nghé Vigt Nam:

- Thit hoat tinh khéang vi sinh vat kiém dinh
duge tién hanh theo phudng phap khuéch tan
trén thach. st dung khoanh gidy luc d3 tdm
chit theo ndng d6 tidu chuin. Néng d8 dc ché
téi thidu (MIC) duge tién hanh theo phudng
phap Vanden Bergher va Vlietinck trén phién
vi lutgng 96 giéng [9].

111. KET QUA VA BAN LUAN

1. Phan tach cae thanh phén c6 hoat
tinh sinh hoc ¢tia noc rin bing ¢ot sic ky
vt Superdex-75 _

Trén ¢d sd nhiing k&t qua vé chiét tich lam
sach céc thanh phén trong noc rdn_ hé mang
bang cac phudng phap khac nbau, ching téi
xdy dung quy trinh tach riéng biét timg thanh
phin ¢6 HTSH tit noc rdn véi muc dich thu
duge hidu qua cao nhit. Dé dat duge mue dich
4y, chiing t6i da lua chon Superdex-75 1am chit
mang cho cot sdc ky. Sac ky dude tién hanh
trén may FPLC
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Hinh I. Két qud xdc dinh Protein trong cde
phén doan sac ky:

1- Ribonuclease; 2- Phospholipase;

3- Protease; 4- Toxin

Cac thanh phén cda noc ran (cac enzyme va
toxin) trong tiing 6ng nghiém thu duge sau séc
ky déu dudc kiém tra ham lugng protein (Hinh
1). Dua vao db thi protein va két qua thit doc
tinh cita toxin cing nhu hoat tinh cic enzyme
{(Hinh 2) cho phép thu cac phédn doan chita céc
thanh phén cé hoat tinh sinh hoc khac nhau.

OD280n
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Hinh 2. Két qud xdc dinh Protein va hoat dé
ctia ede enzyme trong cdc phén doan séc ky

2. Xac dinh trong lugng phin ti cha
cac chit trong noc rén hd mang.

Kich thudc phan ti cac thanh phin trong
noc ran hé mang duge xac dinh dua vao cae
ch&t chuéin: Ribonuclease A (27,4 kDa),
Trypsin (24 kDa), Trypsin Inhibitor (20kDa) va
Insulin (5,75 kDa). Két qua shc ky céc chat
chuéin dude trinh bay trong bang 2. Tif cic gia
tri trong ludng phén tit ctia cic chit chuén,
x4y dung db thi chudn dé xac dinh trong luong
phén tit cac ch& pham trong noc ran h8 mang
(Hinh 3). K&t qua cho thiy, cac toxin ¢é trong
ludgng phan tit chimg 6-7 kDa. K&t qua nay phu
hop véi két qua cia mot s6 tac gia da céng bd
trude day vé toxin tit noc ran hé mang N. naja
Viét Nam [4, 5]

Trén co sd db thi chuén (Hinh 3, Bangl) cho
phép dé€ xac dinh trong lugng phan ti cdc ché
pham trong noc rén h§ mang. K&t qua xéc dinh
trong lugng phén tit cic ch& phdm trong noc
rén hé mang duge trinh bay trong bang 1.
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Hinh 3 : Pé thi chudn dé xdc dinh trong luong
phaén ti cdc ché pham
Marker: 1- Ribonuclease A,
3- Trypsin Inhibitor,

2- Trypsin,
4- Insulin

Bdng 1. Trong lugng phén ti cia edc Marker

_va cde ché phdm tdceh tit noc ran hé mang

"No atker Cacchatco |V, thé tich | M, trong
1. (chatchusn) | HTSHtachtr \dungdich | lugng
noc ran hd | rakhdicot| phén tir
mang V. naja | sacky, | tuong
ml. | tmg, kDa
1 |Ribonuclease A 28,7 274
2 | Trypsin 32 24
3 | Trypsin Inhibitor M2 20
4 {linsulin 45,1 575
5 Ribonuclease 36 19
245 375
6 Phospholipase, 375  14-16
7 Protease 42 7-10
8 Toxin 46 6-7

K&t qua xac dinh trong lugng phan td cic
ch& pham trong noc r&n hé mang Naja naja
Viét Nam cho thiy:

Ribonuclease ¢6 tdl 2 phin doan tudng iing
vii cac gia tri trong lugng phin t khae nhau
la 37,6; 19. Gia tri trong lugng phén td cao
nhit cta enzyme thuy phin nay 1a 37,5 kDa
pht hgp véi két qua xac dinh trong lugng phéin
tl bang sic ky sang loc phén tit vdi chit mang
14 Sephadex G-75.

Phospholipase cé trong lugng phin ti 14-15
kDa. Nhu vay, trong lugng phan (4 cla
Phospholipase noc rin hé mang Najo naja Vit
Nam gin gidng vdi két qud cong bd vé trong
lugng phén tu Phospholipase A2 chiét tit noc
rdn cobra Naja n. kaouthia (Thai lan), goi la
Herpoxin ¢6 trong lugng phén ti 14 kDa [10].

Cac protease cd trong lugng phan tt 7-10
kDa. Cac toxin ¢6 trong lugng phan ti 6-7kDa,

3. Khao sat HTSH ctia cac ch& pham tit
noc rin hdé mang

Két qua khao sat HTSH cta cac ché phidm
tit noc rdn hd mang duge trinh biy trong
béng 2

Tit cac két qua khao sat HTSH ta thdy ring
ché phdm tit noc rédn hé mang déu thé hién céc
HTSH dang quy nhu hoat tinh khang khuén va
khang nim.

Toxin c6 hoat tinh khéang vi sinh vat kiém
dinh rat manh vdi ndng d6 dc ch& t§i thiéu
(MIC) 1a 25 ug/ml d8i véi E. eoli va 50 pg/ml
dé1 véi P. aeruginosa.

Phospholipase, nhu tai lidu da cong bd, ban
chat 1a mét toxin, goi 14 Herpoxin , ¢4 the dung
de ché virus Herpes simplex loat 1 loat 2 va
virus Cytomegalus (CMV} [10]. Phospholipase
thu duge tit noc rén cé hoat tinh khang vi
khuin P. aeruginosa va khang nim men &S.
cerevisige {(Bang 2)

Bdng 2. Hoqt tinh sinh hoc ctia cdc ché phdm tiz noc rdn hé mang

Hoat tinh khang vi sinh vat kiém dinh
Néng d tc ché to1 thiéu MIC, pg/ml
No Miu Vi khuén Gr (-) Ndm men
. E. coli P. aeruginosa. S. cerevisiae C. albicans
1 Phospholipase ) 50 50 )
2 Toxin 25 50 (-) (-)
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3. KET LUAN

Qua cac phén tich ham higng mét s6 nguyén
t8 vi lugng va d4t hi€m cta dat tréng trot x&
Phiic Trach va cac xa Huong Trach, Ha Linh 4
lan can, chiing t&1 rat ra k&t luan:

- C6 khac nhau dang ké vé ham lugng clia
nguyén t& vi lugng kém: d4t x& Phic Trach c6
ham lugng cao hon nhiéu so véi cae ving dat
déi chitng.

- Ham lugng mdi nguyén t8 dat hiém trong
dat Phiic Trach d8u cao hon dang ké so véi
trong ddt cha cac ving 461 chiing. D4t cla tét
ca cac ving nay déu thudc dang tudng 461

-nghéo nguyén t6 dat hiém.

Cac diic diém nay c6 thé 1a mét phén
nguyén nhin giy nén sy khic bidt vé chit
lugng v niang suit cAy buoi dic sdn & xa Phiic
Trach - Huong Khé - Ha Tink,
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NGHIEN CUU CRIET TACH. .. ticp theo trang 68)
IV.RET LUAN
P3a nghién etu dua ra quy trinh phén tach va
_xéc dinh trong lugng phén tit cAc ché phim cb
hoat tinh sinh hoc ti noc rdn hé mang Neja naja
Viét Nam: toxin vA cic enzyme thuy phén:
Ribonuclease, Phospholipase, Protease

Céc chat tit noc rén hé mang 6 hoat tinh sinh
hoe cao khang khuén va khang n&m manh.

Céng trinh nay duge hoan thanh vdi sy hé tro
kinh phi ciia DHQGHN va Chuong trinh NCCB.
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