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Abstract

The scorpion Heterometrus laoticus is wide distributed in the South-West Vietnam. The venom of this scorpion has
an analgesic and anti-inflammatory activities. The crude venom of H. laoticus was separated into five fractions by
column chromatography on Sephadex G-50. These fractions have different chemical and biological properties, one
them (fraction 4) being toxic to mice, the other (fraction 5) - to crickets. Two of the fractions (fraction 2 and 5) affect
the process of blood coagulation, while the crude venom has no such effect. Several polypeptides with molecular
masses in the range from 2000 to 4000 Da were isolated from fraction 5 by combination of gel-filtration on Superdex
HR75 column and RP-HPLC. By molecular masses these polypeptides can be assigned to the family of short scorpion
toxins. Mass-spectrometry analysis showed that one H. laoticus toxin possesses the molecular mass of 3698.8 Da,
which is similar to that of potassium channel toxin alpha-KTx 6.13 (3701 Da) isolated from Malaysian black scorpion
H. spinifer. The structure and biological activity of the isolated toxins is under study.

1. MO PAU

Noc dgc cua cac dong vat la nguén giau cac chét
c6 hoat tinh sinh hoc. Cac peptide trong noc bo cap
c6 tac dung Ién cac kénh ion khac nhau [1]. Cac
toxin noc bo cap tac dung lén cac kénh kali 1a chubi
polypeptide chira tir 31 dén 39 gbc axit amin va
duogc 6n dinh b?mg 3 hodc 4 ciu disulfit. Cac toxin
nay lién két voi bé mit ngoai t& bao cua kénh va can
tro sy di qua cta ion K*. Tir cudi nhimg nam 90 cua
thé ky trudc, cac nha hoa sinh rat quan tam dén
nhiing toxin tac dung 1én cic kénh K" [2] Cac toxin
nay dugc s dung dé tach cac kénh K* dé nghién
clru cau trac va chuc nang ching. Kénh K* 1a cac
protein mang té bao, chung c6 mat trong cac té bao
bi kich thich va khong bi kich thich. Nhiing kénh
nay déng vai tro quan trong trong nhiéu qua trinh
khéac nhau cua té bao nhu: su kich thich cua té bao,
su giai phong chat dan truyén than kinh, su tiét ra
hoc mon, sy didu chinh thé tich cta té bao.... Ngay
nay nguoi ta tim thay sy lién hé mat thiét gitra su
hoat dong bét thuong cua cac kénh K* véi mot sb
bénh than kinh. D6 12 mot sb bénh lién quan dén sy
bién doi gel ciia kénh K™ con mot s6 bénh khac lién
quan dén su san xuat ra ty khang thé cua kénh K.
Nhu vay nghién cltu cac toxin tac dung 1én cac kénh
K" cho phép thir nghiém san xuat mot sb loai thude
moi trong y dugc dé diéu tri cac bénh than kinh nhu
Ashmer, Pakinson ....

Tiép theo nhing nghién ciru vé thanh phan va
dugc tinh cia noc bo cap H.laoticus [3] trong bai

bao nay ching t61 trinh bay mot s6 nghién ctru budc
dau vé cac toxin ngin (v6i khoi luong phan tir 2000
— 4000 Da) tach tir noc bo cap H. laoticus.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN
cuu

2.1. Nguyén liéu

Noc thu tr bo cap H. laoticus duoc bit & vung An
Giang va nudi trong phong thi nghiém cia Vién
Khoa hoc Vit li€u tng dung. Thirc an cua bo cap la
chau chéu va dé. Kich thich bang xung dién tai d6t
thtt 5 hodc ddt tht 6 cua dudi bo cap dé thu noc. Noc
duoc lam kho trong binh hut am co chira CaCl, khan
cho dén khi c6 khéi lwong khong ddi, va sau do giir
& nhiét d6 -20°C cho dén khi dung.

2.2. Cac phwong phap tach va khao sat cac hoat
chat ctia noc bo cap H. laoticus

2.2.1. Tach cac phdn doan cua noc bo cap

Céc phan doan c6 hoat tinh khac nhau dugc tach
ra tir noc bo cap bang phuong phép loc gel trén may
FPLC (Bio-Rad, M¥y) ¢ nhi¢t d§ phong trén cac cot
voi:

1) Sephadex G-50 (1,5 x 100 cm). Cot da duogc
can bang trudc trong dém ammonium axetat 20 mM
(pH 4,7). Lugng noc chay mdi lan 200 mg, toc do
ria cot 0,16 ml/phut.
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2) Superdex HK 75 (1 x 30 cm). Cot da duoc
can bang trudc trong dém axetat amonium 10 mM
(pH 6,2). Luong noc chay mdi lan 15 mg, téc do rira
ct 1 ml/phut.

Cac phan doan peptide tiép tuc tach bang
phuong phap sic ky long cao ap (RP- HPLC) voi cOt
phan tich Jupiter C18 (4 x 250 mm, S5pm), toc do rira
cot Iml/phut. Cot sic ky duoc rira bang gradient
tuyén tinh cua cac dung dich sau: A 1a 0,1% TFA
trong nudc va B 1a 0,1% TFA trong axetonitril. Thoi
gian rira cot tir 5% B dén 35% B trong 100 phiit.

Su ¢6 mat ciia protein trong cac phan doan sic
ky dugc xac dinh theo mat d¢ quang tai budc song
280 nm.

2.2.2. Khao sat tinh chdt cdc phan doan tach ra

Doc tinh 1én dong vat cliia cac phan doan tach ra
dugc thir 1én chudt nhét trang (18-20 g) DDY ca hai
gidng bang cach tiém ven. Lugng protein tiém vao
mot chuot 1a khoang 0,2 mg. Tac dung cua cac phan
doan duoc quan sat trong 24 gio.

Doc tinh 1én con trung cla cac phan doan tach ra
duogc thu 1én dé G. assimilis (0,3 - 0,9 g) [4]. Dung
dich protein tir 1 dén 6 ul duge tiém vao phan bén
cua bung dé. Néng do ctia mdi phan doan dugc st
dung 1a 1,5 hay 10 pg/pl. Pa sir dung cac liéu tiém:
2,5; 5; 10; 15; 20; 25; 30 va 50 pg/gdé dé khao sat.
O méiu ddi chung, dé dugce tiém nudc cat. Tac dung

030
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cua cac phan doan dugc quan sat trong 24 gio.

Hoat tinh chéng déng mau cua cic phan doan
tach ra duoc xac dinh trong cac xet nghiém sau: 1)
Xet nghiém throbin - sir dung dé xac dinh téc do
chuyen hoa phan tr fibrinogen thanh soi fibrin trong
huyét twong. 2) Fibrinogenoliz - sir dung dé xac dinh
tbc d6 chuyén hoa tuc thoi cua fibnogen thanh
fibrin. 3) APTT (thoi gian hoat hoa sy dong mau cuc
bd) - su dung dé xéac dinh thoi gian dong mau cuc
b, sy kiém soat qua trinh dong mau bén trong. 4)
Xét nghiém Prothrombin- st dung dé xac dinh thoi
gian prothrombin, danh gia sy bét thuong cia chic
ning déng méau theo con duong ngoai sinh. Trong tat
cd xét nghi€m, thoi gian dugc tinh khi mau dong
hoan toan va mau ddi chimg 1a nuée cat.

Khéi lwong phan tir cua cac peptid dugc xac
dinh trén may khéi phd MALDI MS (Bruker
Daltonik, Pturc).

2. KET QUA VA THAO LUAN

2.1. Tach cac phan doan cta noc bo cap
H. laoticus trén gel Sephadex G 50 va khao sat
tinh chat cia chung

Str dung cot v6i gel Sephadex G50 dé phan tich
noc bo cap H. laoticus cho théy noc tho tach ra lam
5 phan doan vé6i khéi luong phén tir khac nhau (hinh
1). Khao sat tinh chit ctia cac phan doan tach ra cho
thdy chiing rat khac nhau.
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Hinh I: Phan tich noc bo cap H. laoticus trén cdt véi Sephadex G 50

Thir doc tinh cua ndm phan doan tach ra 1én
dong vat, cu thé 1a 1én chudt, cho théy c6 mdt phan
doan c6 doc tinh d6 1a phan doan 4. Sau khi tiém
phéan doan 4, chudt bi ligt va chét sau 1gio 40 phut.
Trong khi d6 cac phan doan khac khong c6 doc tinh
1én chudt. Tiép theo chiing t6i da khao sat doc tinh
ctia cac phan doan tach ra 1én con trung cu thé 1a 1én

dé. Két qua cho thiy phan doan 5 c6 tac dung doc
d6i voi dé, trong khi d6 phéan doan 4 khéng doc véi
dé ngay ca liéu dén 10 pg/gdé. Qua khao sat cho
thiy phan doan 5 chira cac peptid nim trong ving
2000 — 4000 Da. Nhu vay khac véi noc bo cap
H. laoticus phan bd & Thai lan, noc bo cap
H. laoticus Viét Nam chtra cac toxin d0c voi con
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tring nam trong vung co khéi luong phén tir nho.
Céc toxin nay ¢ khdi lwong phan tir nim trong ving
2000 - 4000 Da, trong khi d6 toxin HS-1 ddc véi con
trung tach tir noc bo cap Thai Lan c6 khdi luong
phan tir 8293,496 Da [5]. Nghién ctru nay cho thay
thanh phén, tinh chat cua noc bod cap khong chi phu
thudc vao gidng ma con phu thudc vao ving phan bd

Hoang Ngoc Anh va cong su

cia chung, diéu nay di dugc quan sat trong noc
rén [6].

Tiép theo, chung toi tién hanh nghién ctru tac
dung ctia cac phan doan tach ra 1€n qua trinh dong
méu véi bdn xét nghiém khac nhau. Két qua cac xét
nghiém nay duogc trinh bay trong bang 1.

Bdng 1: Tac dung ciia cac phan doan 1én qua trinh dong mau véi ndong do 10 mg/ml

Phéan doan 1, sec 2, sec 3, sec 4, sec 5, sec
(thoi gian mau dong)

Cac xét nghiém )
(thdi gian mau dong & mau doi ching
Xét nghiém throbin ( 10,2 giay) 10,6 11,6 * 9,0 8,8
Fibrinogenoliz (12,6 gidy) 8,9 11,5 * 7,7 8,9
APTT (thoi gian hoat hoa sy dong mau cuc 6,1 5,8 * *E 215,1
bd) (8,4 gidy)
Xét nghiém Prothrombin (17,5 gidy) 17,8 ok * 17,9 15,1

*: mau dong rit nhanh; **: mau khong dong trong thdi gian quan sat (hon 30 phut).

Qua céc xét nghiém (bang 1) cho thay, trong xét
nghi¢m Prothrombin phan doan 2 gay ra sy khong
dong mau trong thoi gian quan sat (hon 30 giay) do
tac dung lén Prothrombin. Ciing tuong tu nhu vay
phan doan 4 va 5 giy ra qua trinh chdm doéng mau
trong xét nghiém APTT do tang thoi gian dong mau

cuc bd. Pé xac dinh chinh xéc tac dung cia phan
doan 2 trong xét nghiém Prothrobin va tac dung cua
cac phén doan 4 va 5 trong x¢ét nghiém APTT, ching
t61 da pha lodng cdc phén doan nay ra gip doi va
tién hanh lai hai xét nghiém trén. Két qua duoc trinh
bay trong bang 2.

Bdng 2: Tac dung cta cac phan doan 1én qua trinh déng mau véi ndng do 5 mg/ml

Phan dogn 2, sec 4, sec 5, sec
(thoi gian mau dong) ’ ’ ’
Cac xét nghiém o
(thoi gian mau dong ¢ mau doi ching)
APTT (thoi gian hoat hoa sy dong mau cuc bd) (11,2 giay) * 16,8 117,8
Xét nghiém Prothrombin (15,2 gidy) 33,6 * *

* Céc phan doan khong lam xét nghiém.

Trong xét nghi€ém Prothrobin phén doan 2 kéo
dai thoi gian déng méau hon gap déi so voi miu dbi
chtng (xem bang 2). O xét nghiém APTT phan doan
4 kéo dai mdt it thoi gian dong mau, trong khi d6
phan doan 5 lam ting thoi gian déng méau hon 10 lan
so v6i mau ddi chimg (xem bang 2). Nhitng nghién
ctru nay cho thdy trong noc bd cap c6 hai nhém
toxin gdy tac dung cham dong mau véi hai co ché
khéc nhau.

Khac véi tac dung cta cac phan doan 2, 4 va 5
1én qua trinh dong mau, noc bo cap tho voi néng do
8,3 mg/ml khong co tac dung 1é€n qua trinh dong mau
& bdn xét nghiém trén. Nhitng khao sat nay cho thiy

trong noc bo cap thd cac thanh phin tuong tac véi
nhau va trc ché moét so tinh chat cua nhau.

3.2. Tach cac toxin trong phan doan 5 bing
phwong phap sic ky FPLC trén ¢t véi Superdex
HR 75 va HPLC véi cgt RP C18 va khao sat tinh
chit ciia chiing

Dé nghién ciru cac toxin tac dung véi con tring
chung t6i da tién hanh sic ky phan doan 5 trén cot
loc gel Superdex HR 75. Két qua phan doan 5 tach
ra 1am 3 phan doan thtr cdp sau: 5.1, 5.2 va 5.3. Cac
phan doan nay doéng kho sau d6 hoa tan 1/3 mdi
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phan doan trong 200 pl nudc cat va khao sat tic
dung cua chung trong xét nghi€ém APTT.

3.2.1. Khao sat tac dung cua cdc peptid trong cdc
phdn doan thir cap 5.1, 5.2 va 5.3 lén thoi gian dong
mau cuc bo (APTT)

Két qua xét nghiém APTT cua cic phan doan
thir cap nay duogc trinh bay trong 2 bang sau.

Bdng 3: Tac dung ciia cac phan doan thir cép trong

xét nghiém APTT
Thoi gian mau dong ¢ | 18,2
mau ddi chimg (gidy)
Céac phan doan 5.1 5.2 5.3
Thoi gian mau dong o * 18,1 182,0
mau thir (gidy)

*mau khong dong trong thoi gian quan sat (hon 30 phut).

Bdng 4: Tac dung cua cac phan doan thtr cap trong
xét nghiém APTT sau khi pha loang ra 5 lan

TI}(‘Ji gian mau doéng ¢ | 20,9

mau doi chiing (gidy)

Céc phan doan 5.1 5.2 5.3
Thoi gian mau dong ¢ | 164,1 | 25,8 | 44,2
mau thir (gidy)

Qua nhiing khao sat nay cho thiy cac phan doan
thir cap 5.1 va 5.3 c6 tac dung kéo dai thoi gian dong
mau dang ké so voi mau d6i chimg. Tiép theo ching
t6i phan tich phan doan thtr cip 5.3 bang phuong
phap sic ky 16ng cao ap trén cot C18. Phan doan thi
cap 5.3 tach ra lam 15 phan doan thir cp khac. Thur
tac dung cua cac phan doan thi cap méi tach ra 1én
quéa trinh déng mau & xét nghiém APTT cho thiy
cac phéan doan thtr cip 5.3.1 va 5.3.9 c6 tac dung kéo
dai thoi gian dong mau déng ké 1a 67,2 gidy va 70,0
gidy so v6i mau d6i chimg 1a 15,2 gidy. Do 1a cac
phén doan chira cac toxin tac dung lén qua trinh
dong mau. T cac phan doan nay chung toi s€ tach,
khao sat cac toxin va s& co cac cong b tiép theo.

3.2.2. Tach va khdo sat tinh chdt ciia peptid trong
phdn doan thir cap 5.2

Qua sic ky long cao ap trén cot C18, phan doan
thir cip 5.2 tach ra 7 peptid (xem hinh 2A) trong d6
da xac dinh khéi luong phén tir cia mot peptid 5.2.5
la 3698,8 Da (xem hinh 2B). Peptid nay co khéi
luong phan tir gan gidng voi khdi lwong phan tir cia
toxin alpha-KTx 6.13 duoc tach tir noc bo cap den
H. spinifer cia Malaysia.Toxin nay c6 khéi lwong
phén tr 3701 Da va tac dung 1én kénh kali [7]. Nhu
vay peptid 5.2.5 c6 thé 1a toxin nam trong nhém céc

Tach va buoc dau nghién curu...

toxin ngan tac dung 1én kénh K'. Trong tai liéu cho
thy tir noc bo cap H. spinifi nguoi ta da tach ra mot
loat c4c toxin ngin, c6 tac dung 1én cac kénh K [7].
Cac peptid tach tir phan doan 5 cua noc bo cap H.
laoticus c¢6 khdi lugng phén tir ndm trong vang 2000
— 4000 Da, tuong duong véi khdi luong phén tir cta
cac toxin tac dung 1én cac kénh K.

Ngoai phan doan 5.2.5, ching t6i con tach mot
loat peptid khac tir cac phan doan thir cap 5.1 va
5.3.. Trong nhitng nghién ciru tiép theo chung toi s&
khao sat tac dung hoa sinh ctia cac peptid da tach ra.

Nhu vay qua nghién ctru so by chung t6i nhan
thdy trong phan doan 5 c6 hai loai toxin d6 1a cac
toxin tac dung 1én mach mau va mot sb khac co khéi
lwong phan tir twong duong véi khdi lugng phan tir
ctia cic toxin tac dung Ién cic kénh K. Chiing toi s&
khao sat tinh chét cia cac peptit ndy va cong bd
trong nhitng nghién ciru tiép theo.

4. KET LUAN

1. Noc bo cap H. laoticus dugc tach ra lam 5
phan doan bang phuong phap sic ky cot véi
Sephadex G50. Trong cac phan doan d6 c6 mét phan
doan c6 doc tinh véi dong vat, phan doan khac cod
doc tinh véi con trung va trong d6 c6 hai phan doan
¢6 tac dung voi qua trinh dong mau.

2. Tir phan doan doc vdi con trung da tach dugce
peptid c6 khéi luong phén tr 3698,8 Da. Peptid nay
¢6 khéi lugng phan tir gan gidng voi khéi lugng
phan tur cua toxin tac dung véi kénh kali 1a toxin
alpha-KTx 6.13 14 3701 Da. Tinh chét cta cac peptid
tach ra s€ dugc xac dinh trong nhitng nghién clru
tiép theo.
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, Hinh 3: Sic ky va khoi pho cia peptid 5.2.5
(A) sac ky 16ng cao ap ctuia phan doan thir cap 5.2; (B) khoi pho cta peptid 5.2.5
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