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ABSTRACT

The scorpion Heterometrus laoticus, family Scorpionidae, are wide distributed in the west of
the South of Vietnam. In the traditional medicine the alcohol extract of these scorpions is used as
analgesic for muscle and bone pain. However, the venom of Vietnamese H. laoticus has not been
studied untill now, so we carried out this work. Venom was collected from H. laoticus scorpions
distribuding in the An Giang province. The crude venom of H. laoticus scorpions was separated
into ten fractions by column chromatogaphy on Bio-Gel P 10. These fractions have different
physic-chemical and biological properties. Tests on mice showed that six of these fractions are
toxic. The most toxic fractions have molecular weight in range of 3-5 kDa and 6-8 kDa, that
similar to neurotoxins isolated from scorpions, family Buthudae. Beside of the neurotoxins, in-the
H. laoticus venom there is toxins causing bleeding when inject them into mice. The crude venom
‘of H. laoticus scorpion has activities against various kinds of microorganisms such as
Staphylococcus aureus, Bacillus subtilus and Escherichia coli. This venom can be used in further
to isolate the toxins and anti-bacterium compounds.

I- M3 PAU

Khoang hon 30 niam trd lai ddy, noc bo cap
hdp din su nghién cifu cla cic nha khoa hoc vi
né chita cdc polypeptide toxin tic dung véi cdc
receptor va cdc kénh ion clia cdc mang t& bao bi
kich thich. Phu thudc vao tic dung cla cic toxin
véi cdc kénh ion, ngudt ta chia ching 1am 4 loai,
d6 1a céc toxin tic dung véi cdc kénh ion: kénh
Na*, kenh K*, kénh CI', kénh Ca® [1].

Hién nay trén co s@ cic toxin noc bo cap
ngudi ta di ché ra nhiéu loai thudc chita cic
bénh hiém ngho nhu ung thu, Margatoxin tich
tr noc bd cap Centruroides margaritatus da
dugc hing Merck (Dic) ding ky ban quyén nhu
thusc dé diéu tri bénh tr mién dich va chdng sy

loai bo trong qui trinh ghép cdc co quan [2].
Chlorotoxin tich . tr noc bd cap Leiurus
quinquestritus di dugc st dung dé diéu tri bénh
ung thu ndo [3]. Ch€ phdm “Escozul” — sin xuft
tit noc Rhopalurus junceus duge sit dung & Cuba
dé diéu tri cdc bénh ung thu va Pakingson [4].
Ngoai ra nhiéu cic polypeptide noc bd cap ¢6
hoat tinh khdng khudn {5] va viéc nghién ciu
nhitng polypeptide ndy s& md& ra mét nguén
khing sinh mdi tir ngc con tring.

Bd cap Heterometrus (ho Scorpionidae)
phan b6 chii yéu & ving Nam v Poéng nam A.
Poc tinh cha chiing rét thay déi va thanh phdn
noc doc cha ching chi m&i bat ddu duge khio
siat. Tdc dung doc t6 cla noc bd cap H.
longinatus duge cong b6 1a do mot chit gidng
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nhy catecholamine gay ra [6]. Trong khi d6 céic
toxin tir noc bd cap H. spinifer vi H. fulvipes
dugc xdc dinh 1a cic polypeptide cé tic dung
len céc kénh kali [7, 8]. & Viét Nam ¢6 nhiéu
bd cap Heterometrus, dé 1a cic bd cap den hay
bo cap rimg, bd cap loai H. laoticus dugc tim
thdy nhiéu & ving nam bo.

Tiép theo nhitng nghién citu vé doc tinh va
tdc dung giam dau clia noc bd cap nau (Lychas
mucronatus ho Buthidae) [9], trong bai bdo nay
chiing t6i xin trinh bay nhiing khéo sdt cic chat
c6 hoat tinh sinh hoc trong noc bd cap den
(Heterometrus laoticus) v&i muc dich tim kiém
céc chét c6 hoat tinh sinh hoc méi dé ing dung
trong y dugc.

II - NGUYEN LIEU VA PHUONG PHAP
NGHIEN cluU

1. Nguyén liéu

Noc thu tir bd cap H. laoticus dugc bit &
ving An Giang va nu6i trong phong thi nghiém
clia Vién Khoa hoc Vat liéu wing dung, thitc an
clia bo cap 13 chau chdu va dé. Kich thich bd cap
bing phuong phdp xung dién tai d6t thit 5 hoac
d6t thit 6 ctia bd cap dé€ thu noc va dem lam kho
trong binh hiit 4m c6 chtta CaCl, khan cho dén
khi c6 khéi lugng khong déi, sau dé thu va git &
nhiét do -20°C cho dé&n khi diing.

2. Phuong phip tich cac hoat chét cia noc
bo cap H. laoticus

Cdc phéan doan cia noc bd cap duge tich ra
tir noc tho bang phuong phédp loc qua gel trén
mdy FPLC (Bio-Rad, M) & nhiét do phong trén
cQt vai Bio-Gel P 10 (1,5x100 em). Cot da dugc
can bing trong dém ammonium axetat 20 mM
(pH 4,7), luong noc thod chay méi 1idn 86-130
mg, téc d6 rira cot 0,16 ml/phit, thé tich mbi
Ong thu 4 ml.

Su ¢6 mat cta protein trong cic phan doan
sic ky duoc xdc dinh theo mat do quang tai
buéic séng 280 nm.

Doc tinh clia cdc phan doan tich ra dugc thir
lén chugt traing DDY ca hai giéng (18 - 20 g)
bing cich tiém tinh mach duéi, tic dung cla
céc phan doan lén chudt duge quan sit trong 24
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gid. Luogng protein méi 14n tiém cho méi chuot
12 0,2 mg.

Tinh khdng khuén cia cdc phan doan tich ra
dugec xdc dinh trén vi khudn Gram(-) nhu E.
coli, P. aeruginosa; va vi khuén Gram(+) nhu B,
subtilis, S. aureus. Tinh khing ndm cla cic
phan doan tich ra dugc xdc dinh trén ndm men
C. albicans.

Di¢én di dugc tién hanh wen gel
polyacrylamit 14% theo Laemmli [10].

Il - KET QUA VA THAO LUAN

1. Tach cic phan doan cda noc bo cap
H. laoticus

Bb cap H. laoticus phan bs nhiéu ¢ ving
An Giang, rugu ngdm bo cap nay duoc sir dung
rdng rii trong ngudi dan Nam bo 1dm thu6c xoa
bép giam dau co, xuong c6t. Tuy bd cap H.
laoticus Gng dung trong d4n gian nhu vay nhimg
thanh phin hod hoc ctia né cho dén nay vin
chua duge khao sét, véi muc dich nay ching t6i
da ti€n hanh phén tich noc bing phuong phéip
sic ky qua cot véi Bio-gel P 10 (1,5 x 100 cm)
va khao sat tinh chit clia cdc phan doan téch ra.

Sir dung cot véi gel Bio-Gel P 10 dé phan
tich noc bd cap H. laoticus cho thdy noc tho
dugc tich ra lam 10 phan doan vdi kh6i luogng
phan tir khic nhau (hinh 1). Thit doc tinh cha
cdc phan doan tich ra trén chuét cho thiy 6
phan doan c6 doc tinh con cdc phan doan khéc
khong c6 doc tinh. Két qua nay cho thdy gel
Bio-Gel P 10 phi hgp véi muc dich phan tich
noc bo cap ciha chiing t6i, vi vay ching t6i dimg
gel nay dé phan tich vi khdo sét tinh chat cia
noc bo cap H. laoticus.

Bb cap H. laoticus thudc ho Scorpionidae,
lodi bd cap nay it doc hon loai bd cap L.
micronatus thuéc ho Buthidae ma truée day
chiing t6i da nghién ciu [11].

2. Khio sit hoat tinh sinh hoc ciia cac phan
doan tach ra tir noc bo cap H. laoticus

Hinh 1 cho thdy noc bo cap H. laoticus qua
cOt gel v6i Bio-Gel P 10 phan tdch ra lam 10
phan doan véi kh6i lugng phan tit khic nhau.
Thir doc tinh cha cic phan doan tich ra trén



chudt cho thdy cdc phan doan 2, 3, 4,5, 6,7 1a
doc con cdc phan doan 1, 8, 9, 10 12 khong doc.
Tuy trong noc bd cap H. Laoticus c6 sdu phan
doan doc, nhung doc tinh cla chding rat Khdc
nhau (xem bang 1). Trong cdc phan doan doc
nay thi doc nhét 12 cic phan doan 7 va 5. Sau
khi tiem phan doan 7, chu¢t thd gép, co giat va
chét sau 30 gidy con sau khi tiém phan doan 5
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chudt thé gdp, liét, co giat va chét san 2 phut
ddy la cic biéu hién tic dung doc cia cic
neurotoxin. Nhitng khao sat ti€p theo cho thdy
sau khi tiém phan doan 4 chuot bi chiy méu
khong dimg va chét sau 11 phit, con sau khi
tiém phan doan 3 chut nim im va chét sau 23
phiit. Nhitng khado sit doc tinh cia céc phan
doan tach ra duoc trinh bay trong bing 1.
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Hink 1: Phan tach noc bd cap H. leoticus trén cot véi Bio-Gel P 10

Bdng I: Thir doc tinh cia cdc phan doan tich ra tir noc bd cap H. laoticus

S?Ig:sn Quan sét trén chu6t sau khi tiém cic phan doan tich ra Nhan xét
1 Chu6t binh thudng sau khi tiém Khong doc
2 Chuét nam im va chét sau 24 gid Doc gay chét
3 Chudt nidm im va chét sau 23 phut Poc gay chét
4 Chuot dudi hai chan, chdy mau va chét sau 11 phiit Doc gay chét
5 Chuot liét chan, co giat va chét sau 2 phiit Doc gay chét
6 Chuot liét chan va chét sau 58 phiit boc giy chét
7 Chudt co giat va chét sau 30 gidy Doc gay chét
8 Chuot binh thutng sau khi tiem Khéng déc
9 Chuot binh thudng sau khi tiém Khong doc
10 Chuot binh thudong sau khi tiém Khong déc
Nudc cat Chudt binh thudng sau khi tiém Khong doc

Dé khao sét thanh phédn protein ciia cic phan
doan tich ra ching t6i di ti€n hanh dién di. Két
qua dién di (hinh 2a) cho thdy céc phan doan

déc chita c4c protein sau: phan doan 2 chifa cic
protein nim cha yéu trong cdc ving cé khéi
lugng phan tir 25 - 90 kDa va trong ving 10 -
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14 kDa, déc t6 cla phan doan nay cé 1& 1a do
cac phospholipase (13 - 14 kDa) gay ra; phan
doan 3 chifa cdc protein nim trong viing cé khéi
Iugng phan tir nam trong ving 10 - 14 kDa doc
t6 clia phan doan nay c6 18 do cic phospholipase
gay ra, phin doan 5 va 6 chita cdc protein véi
kh6i luong phan tir ndm trong cdc vimg 10 - 14
kDa va 3-8 kDa tuong ting v6i khéi lugng phan
tr cta phospholipase va cdc neurotoxin noc bo
cap; phan doan 7 chia cdc protein c6 khéi lugng
phan t& nim trong ving 3-8 kDa tuong duong
v6i khoi lugng phan tir clia cdc neurotoxin noc
bd cap nhu vay doc tinh ciia phan doan 7 1a do
cdc neurotoXin noc bd cap giy ra. Ngodi ra
trong két qua dién di (hinh 2b) cho thdy phan
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doan 4 chia cic protein c6 khéi luong phan tir
ndm (rong viing 10-23 kDa v n6 c6 tic dung
gay chay mdu khong dong khi tiém phan doan
nay vao chuét, téc dung nay c6 thé do protein ¢
khéi lugng phan tir khoang 22 - 23 kDa gay ra,
protein nay khoéng c¢6 trong céc phin doan khic
ctta noc (hinh 2).

Keét hop dién di va thir doc tinh cho thay cdc
neurotoxin noc bo cap H. laoticus ndm & céc
vung 3,5 - 5 kDa va 6 - 8 kDa tuong duong véi
hai nhém toxin ngén va dai trong noc bd cap
Lychas mucronatus ma ching to6i da khio sét
trude day [12). Céc phan doan nay s& duoc sir
dung dé€ tich cdc neurotoxin tir noc bd cap H.
laoticus.
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Hinh 2: Két qua dién di cdc phan doan tich ra tir noc bod cap qua cot
a) Dién di clla cdc phandoan 1, 2, 3,5, 6, 7, 8, 9, 10 trong dé:
I-phén doan No 1; 2-phan doan No 2; 3-phan doan No 3; 4-phan
doan No 5; 5-marker; 6-phan doan No 7; 7-phan doan No 8; 8-phan doan No 9

9-phéan doan No 10; 10-phan doan No 6.

b) Dién di cla phan doan 4 trong dé: 1- marker; 2-phan doan No 4.

Nhu vay phan tich noc bd cap H. laoticus
qua cdt Bio-Gel P 10 cho thdy ngoai cic
phospholipase va cdc neurotoxin c é doc tinh,
trong noc bd cap con chia cdc toxin gy vd
mach méu nhv trong noc rin luc [13].

Ngoai ra chiing t6i dd thir hoat tinh khing

136

khudn va khang ndm cla noc bd cap H. laoticus.
Két qua cho thdy noc bd cap cé hoat tinh khang
vi khudn Gram (+): Staphylococcus aureus &
nong do 39,15 pg/ml va Bacillus subtilus & néng
dé 71,84 pg/ml, v khang vi khuin Gram (-)
Escherichia coli 3 néng do 39,44 pg/ml.



Nhitng nghién ciu hoat tinh nay ctia noc da mo
rong thém hudng nghién citu va st dung noc bd
cap H. laoticus trong y dugc.

1V - KET LUAN

1. Str dung phuong phdp sic ky trén cot véi
Bio-Gel P 10, ching t6i da tich noc bd cap H.
laoticus 1am 10 phan doan. Thir doc tinh cia cic
phan doan di tich ra trén chuét cho thiy c6 6
phan doan doc. Trong s6 cdc phan doan doc ¢6
mot phan doan chita cic toxin gay vd mach miu
vi mot phan doan chi chita cic neurotoxin.

2. Khio sdt hoat tinh cita noc tho trén heé vi
sinh vt cho thdy né cé tinh khing cdc khudn: S.
aureus, B. subtilus va E. coli. Nhitng nghién cifu
nay déng gép thém vao huéng nghién ciu ché
tao cdc chat khang sinh tir noc doc con triing.

TAI LIEU THAM KHAO

1. L.D. Possani, B. Becerril, M. Delepierre, J.
Tytgat. Fur. J. Biochem., Vol. 264, 287 -
300 (1999).

2. Merck, World patent
WO95/0365 (1995).

3. J. Deshane, C. C. Crner, H. Sontheimer. J.
Biol. Chem., Vol. 278(6), 4135 - 4144
(2003).

4, Cuban experts research on scorpion venom

application No

against cancer-Escozul.
http://havanajournal.com.culture,
(Anonymous 2004).

10.

11.

12.

13.

L. Kuhn-Nentwig. Cell. Mol. Life Sci., Vol.
60(12), 2651 - 2668 (2003).

M. C. Gwee, P. T. Wong, P
Gopalakrishnakone, L. S. Cheah, K. S. Low.
Toxicon Vol. 31 (10), 1305 - 1314 (1993).

B. Lebrun, R. Romi-Lebrun, M. F. Martin-
Eauclaire, A. Yasuda, M. Ishiguro, Y.
Oyama, O. Pongs, T. Nakajima. Biochem.
J., Vol. 328,321 - 327 (1997).

K. N. Srinivasan, V. Sivaraja, 1. Huys, T.
Sasaki, B. Cheng, T. K. Kumar, K. Sato, J.
Tytgat, C. Yu, B. C. San, S. Ranganathan, H.
J. Bowie, R. M. Kini, P. Gopalakrishnakone.
J. Biol. Chem., Vol. 277(33), 30040 - 30047
(2002).

Nguyén Thi Phwong Khué, V& Phiing
Nguyén, Hoang Ngoc Anh. Y hoc Tp.
HCM, T. 12(1), 106 - 111 (2008).

U. K. Laemmli. Nature, Vol. 227, 680 - 685
(1970).

Hoang Ngoc Anh, G. V. Maximov, B. B.
Berezin, I. A. Yamskov. Tap chi Sinh hoc,
T. 25(1), 61 - 63 (2003).

Hoang Ngoc Anh, E. V. Piskarev, B. B.
Berezin, I. A. Yamskov. Tap chi Sinh hoc,
T. 24(2), 43 - 46 (2002).

S. Soogarun, V.  Wiwanitkit, J.
Suwansaksrit.  Clinicai and  Applied
Thrombosis/Hemostasis, Vol. 9(4), 337 -
339 (2003).

1217



