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0 Viét Nam, c6 mdt so loai bo cap thudc cac
ho Buthudae, Scorpionidae va Chaerilidae [1-5].
Nhiing nghién cttu dau tién ctia chdng toi cho thay
6 hai tinh Binh Phudc va Binh Duong ¢6 cac loai
bo cap Lychas mucronatus vU Heterometrus
petersii petersii. Khi nghién cttu noc bo cap clia
loai L. mucronatus, ching toi da xéc dinh duoc c6
hai nhom tdc-xin véi khoi lugng phan tir 3500-
5000 va 6000-8000 Da [6]. Tir noc bo cap nay,
chiing toi da téch ra va lam sach bay toc-xin ngan
(Mr = 3500-5000 Da); nhitng toc-xin nay co tic
dung tc ché day than kinh bi kich thich. Trong s6
nhiing toc-xin d6, ching t6i da xac dinh dugc cau
tric bac 1 cta téc-xin 14 [7], v6i trinh tu nhu sau:
VSIGIKCDPSIDLCEGQCRIRYFTGYCSGDTC
HCS.

Trong nghién ctu nay, ching t6i trinh bay
két qua tinh ché cac no-ro-toc-xin 5, 7, 9, 13 va
19 bang phuong phap sic ky long cao ap truc
tiép tit noc tho, khong qua budc loc qua gel va
budc dau xac dinh cau tric bac 1 cla ching.

I. PHUONG PHAP NGHIEN CUU

1. Nguyén liéu

BoO cap nau (L. mucronatus) dugc thu thap &
tinh Binh Phudc, trong cédc thang 5-6 cta hai
nam 2003 va 2004. Bo cap dugc nuoi trong chau
nhua trén c6 phu cd, 1a kho; thic an cua ching
1a con tring. Noc bd cap duge thu bang xung
dién, roi dem lam kho trén CaCl, khan va gitt &
nhiét do -20°C cho dén khi dung. D€ tdch chiét
va lam sach cdc tdc-xin, ching to6i da st dung
cac hoa chit ciia hang Merck.
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2. Phuong phap

- Tdach, lam sach va xdc dinh trinh tu axit
amin cua cdc toc-xin 5,7,9, 13 va 19.

Sic ky long cao dp ddo pha (RP-HPLC)
dugc ti€n hanh trén mdy phan tich Beckman
system gold va may diéu ché Flonged MOD col
(M§) v6i cot Phenomenex Jupiter (250 x 35
mm, 15 pm, 300 A) CI18; toc do ria cot 20
ml/phit. Cot sic ky dugc rlra bang gradient
tuyén tinh cua cic dung dich sau: A 1a 0,06%
TFA trong nuéc va B 1a 0,06% TFA trong 55%
axétonitrin trong nudc. Chuong trinh rua cot: 0-
50% B trong thoi gian 90 phit va sau do 50-
100% B trong thoi gian 90 phit.

Hoat tinh sinh hoc cua cac phan doan tdc-
xin tach ra dugc thtt 1én dong mach cta giong
chuot bach C57BL/6 biang may xéac dinh mic do
co co. bong mach ctia chudt duoc ngam trong
dung dich sinh ly: 4 g (10 mM) dextroza, 4,2 g
(25 mM) NaHCO;, 13,8 g (120 mM) Na(l, 10
ml (4,7 mM) KCL, 10 ml (1,2 mM) K,PO,, 10
ml (2,4 mM) MgSO,, 5 ml (2,5 mM) Ca(l,,
2000 ml nuéc la thé tich cudi cung cla dung
dich sinh ly.

Khéi lugng phan tir ctia cac toc-xin duoc
xdc dinh trén mdy Mass-spectrum Voyager
(Mg).

Dé xac dinh s6 lugng goc xystein trong phan
ti, cac protein dugc khir hda va an-kin héa theo
quy trinh sau: c4c protein sach (30 pg) dugc hoa
trong 3 ml dém 0,6 M Tris-HClI pH = 8,6 c6
chtra 6 M guanidin hydroclorit. Thém vao dung
dich nay 30 pl B-mercaptoetanon va gitt trong



khi acgon & nhiét do phong trong 3 gi¢. Sau do,
thém vao d6 0,3 ml 500 mM iodoaxétat, quay va
gift trong t6i ¢ nhiét do 37°C trong 1 gid dé an-
kin héa protein da khur. Qud trinh lam sach mudi
cta cac protein da S-an-kin héa dugc tién hanh
bang sac ky 16ng cao dp (HPLC) trén cot C8.

IL KET QUA VA THAO LUAN

1. Thu mau va lay noc cua loai bo cap nau
L. mucronatus

B0 cap phan b6 nhiéu & mién Nam nudc ta,
trong d6 chu yéu ¢ ving Dong Nam bo va tinh
Dac Nong. Viéc bat bo cap thudng dugc tién
hanh vao ddu mua mua (tir gitta thang 5 dén dau
thang 7); d6 ciling la mua sinh san cua chung.
Pau muia mua nam 2003, ching toi da tién hanh
bat bo cap nau ¢ mién Nam r6i mang ra Ha Noi
nuoi va 18y noc; do khi hau khac nhau nén bo
cap chét rat nhanh, vi vay trong mua do6, tir 1300
bo cap 1dy dugc 450 mg noc, ma noc khong
duoc tot (lugng can khong tan trong nudc chiém
10%) va viéc tach cdc toc-xin gap nhiéu khé
khan. Do két qua nhu vay nén mua mua nam
2004, ching t6i da quyét dinh bat lugng bo cap
nhiéu 1én va ldy noc tai chd dé tang s6 luong
noc thu dugc. Ching t6i da tién hanh khao sat
bo cap 0 céc tinh Dac Nong, Tay Ninh, Ba Ria-
Viing Tau va Binh Phudc. Két qua cho thdy &
tinh Dic Nong, ¢6 nhiéu bd cap den H. petersii
petersii (hinh 2), con & ving Pong Nam bd c6
nhiéu bo cap nau L. mucronatus (hinh 1).

Hinh 1. Bo cap nau L. mucronatus

Trong cac loai bo cap nay, chiing to6i quan
tam dén noc cuia bo cap nau va dua vao két qua
ctia khdo sat nay, chiing toi da t6 chiic bat duoc
khoang 4000 con bo cap nau tai tinh Binh
Phudc, nuoi va 1ay noc cua nhitng bo cap nay tai
thanh phd H6 Chi Minh. Viéc nuoi bd cap tai
thanh ph6 H6 Chi Minh phtt hop véi khi hau nén
bd cap song va phat trién tot, gitp cho viéc thu
dugc lugng noc can thiét. Sau 1 thdng nuodi va
18y noc, ching toi da thu duge 1000 mg noc kho
v6i chat lugng tot.

Hinh 2. Bo cap den H. petersii petersii

2. Tach, lam sach va khao sat dac tinh cina
cac toc-xin 5,7,9,13 va 19

Trong nghién citu nay, ching t6i trinh bay
phuong phép tach, lam sach cac toc-xin 5, 7, 9,
13 va 19 cua noc bo cap nau truc ti€p tir noc tho
bang sic ky 1ong cao 4p, sau d6 dung khoi pho
dé dinh huéng tach cdc toc-xin quan tam.

Trude day, cac téc-xin 5,7, 9, 13 va 19 da
dugc tach ra tir dinh 3 (sau loc qua gel), khao sat
hoat tinh I1én day than kinh cta éch va xac dinh
khéi luong phan tir cua ching tuong tng la:
4316 Da, 4054 Da, 4948 Da, 4133 Da va 3958
Da [6], nhung trinh tu axit amin chua dugc xéc
dinh. Trong nghién ctu nay, dua vao khoi lugng
phan tir ciia céac téc-xin da biét, chiing toi da tién
hanh tdch céc t6c-xin nay tir noc tho bing
phuong phap sac ky 1ong cao ap va st dung khoi
ph6 dé dinh hudng cdc phan doan cin lam sach;
phuong phap nay da lam tang hiéu qua tach céac
toc-xin lén.
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St dung 600 mg, trong s6 1000 mg noc bd  pha (RP-HPLC) trén cot C18, ching t6i da tich
cap tho da thu dugc vao cac thang 5-6 cia nam  ra mot loat cac protein dugc trinh bay trong hinh
2004, bang phuong phép sac ky 1ong cao d4p dao 3.
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Hinh 3. Sic ky 10ng cao dp dao pha (RP-HPLC) ctia noc tho ctia bo cap nau L. mucronatus
trén cot C18. Céc toc-xin quan tim nam & vang duge déanh gidu mii tén

Do khéi phé clia cdc phan doan da tich ra cho  nghién ctiu trudc day cha cdc toc-xin nay. Dé thu
thay nhiing toc-xin ma ching t6i quan tim nam  dugc cdc téc-xin sach, cdc phan doan da tich ra
trong viing dugc ddnh dau mii tén trén sic ky d6  duoc dem dong kho va chay lai sdc ky 1ong cao dp
(hinh 3). Khao st tdc dung cta cdc phan doan ndy  trén cot C18 phan tich hodc diéu ché, tity thudc vao
lén dong mach c6 ctia chudt cho thay chiing 1am co  lugng cc phan doan thu dugc. Sau vai 1an chay sic
co cua dong mach cua chuot; diéu d6 néi 1én cdc  ky 16ng cao ap két hgp véi khoi phd dé dinh hudng,
toc-xin nay tac dung lén céc kénh than kinh va 5 tdc-xin da duoc tach va xac dinh khai luong phan
ching 1a cdc no-ro-tée-xin, phit hgp véi nhitng  tir nhu trinh bay trong cac hinh 4-8.
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Hinh 4. Sic ky d6 HPLC va khéi phé cta téc-xin 5 (Mr = 4326)
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Hinh 5. Sic ky d6 HPLC va khéi phé cta téc-xin 7 (Mr = 4060)
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Hinh 6. Sic ky d6 HPLC va kh6i phd clia téc-xin 9 (Mr = 4914)
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Hinh 7. Sic ky d6 HPLC va kh6i phé ctia t6c-xin13 (Mr= 4138)
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Hinh 8. Sic ky d6 HPLC va khéi phd cta toc-xin 19 (Mr = 3965)

Viéc so sanh khoi lugng phan tir cua cac
toc-xin dugc tach ra véi khoi luong phan tir ciia
cac toc-xin 5, 7, 9, 13 va 19 da dugc tich ra
trude day cho thay chiing 1a mot.

Nhu vay, bo qua bude loc qua gel, két hop
hai phuong phdp sic ky 16ng cao ap va khai pho,

tr 600 mg noc tho, ching toi da tach, lam sach
va khéo sat dac tinh cta 5 t6c-xin. Bang céch
nay, ching to6i da nang cao hiéu qua tinh sach
céc toc-xin clia noc bo cap; trudc day, dé thuc
hién cong viéc nay, ching to6i da phai st dung
2000 mg noc tho [6].



3. Xac dinh su ¢6 mat cia cau disunphit
trong phan tir cta cac téc-xin da tach ra

Pé x4c dinh céu triic bac mot clia cic toc-
xin nhan dugc, dau tién la phai ti€én hanh khu
hoéa va an-kin héa ching dé giai phéng cac cdu
disunphit. Vi vay, ching t6i da ti€n hanh khu
héa va an-kin hoéa céc toc-xin nhu mo ta trong
phan phuong phap va két qua dugc trinh bay
trong phin nay cta bai bio. Pay la budc dau
trong viéc xac dinh céu tric cta ching.

K&t qua khir va an-kin héa cédc t6c-xin cho
thay :

- Toc-xin 5 c6 khoi lugng phan tir 4326 Da;
sau khir héa va an-kin héa, ¢6 khoi lugng phan
t 4684 Da, tang 1én 356 Da, tuong duong véi 6
nhém C,H,NO (Mr = 58 Da; 356 : 58 = 6,14) da
gin vao cdc goc xystein. Nhu vay, trong phan tir
cua toc-xin 5 ¢6 6 goc xystein tao thanh 3 cau
disunphit.

- Toc-xin 7 c¢6 khai lugng phan tir 4058 Da;
sau khir hdéa va an-kin hoa, cé khoi lugng phan
tr 4423 Da, tang 1én 351 Da, twong duong véi 6
nhém C,H,NO (Mr = 58 Da; 351 : 58 = 6,05) da
gan vao cdc goc xystein. Nhu vay, trong phan tir
clia téc-xin 7 ¢6 6 gbc xystein tao thanh 3 cau
disunphit.

- Toc-xin 9 c6 khoi lugng phan tir 4916 Da;
sau khir héa va an-kin héa, ¢6 khoi lugng phan
t 5330 Da, tang 1én 413 Da, tuong duong véi 7
nhém C,H,NO (Mr = 58 Da; 413 : 58 =7,1) da
gan vao cdc goc xystein. Nhu vay, trong phan tir
cta toc-xin 9 c¢6 7 goc xystein nhung tao thanh
3 cau disunphit.

- Téc-xin 13 ¢6 khai lugng phan tir 4138 Da;
sau khir héa va an-kin héa, ¢6 khoi lugng phan
tr 4490 Da, tang 1én 356 Da, tuong duong véGi 6
nhém C,H,NO (Mr = 58 Da; 356 : 58 = 6,14) da
gin vao cdc goc xystein. Nhu vay, trong phan tir
clia toc-xin 13 c6 6 goc xystein tao thanh 3 cau
disunphit.

- Toc-xin 19 ¢6 khoi lugng phan tir 3965 Da;
sau khir héa va an-kin héa, n6 cé khoi lugng
phan tir 4314 Da, tang 1én 348 Da, tuong duong
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v6i 6 nhém C,H,NO (Mr = 58 Da; 348 : 58 = 6)
da gan vao céc goc xystein. Nhu vay, qua khir
héa va an-kin héa, da xac dinh dugc trong phan
tir cua téc-xin 19 ¢6 6 xystein tao thanh 3 ciu
disunphit.

Nhu vay, viéc khit héa va an-kin héa cho
thay trong phan tr cua cac téc-xin 5, 7, 9, 13 va
19 ¢6 3 cau disunphit, giong nhu cdu tric cua
céc no-ro-tée-xin ngan ctia noc bd cap.

L. KET LUAN

1. Sir dung 600 mg, trong 1000 mg noc da
thu dugc cua loai bo cap nau Lychas
mucronatus, bang phuong phdp sac ky 1ong cao
dp phoi hop vé6i khoi phd va can ctt vao khoi
lugng phan tir da biét cua cac téc-xin, ching toi
da tach va lam sach cac toc-xin 5, 7, 9, 13 va 19
tlr noc tho ctia lo[ i bo cap nay.

2. Két qua khir héa va an-kin héa cac toc-
xin nay cho thdy, trong phan ti cia ching, ¢ 3
ciu disunphit; tinh chat nay dac trung cho tinh
chit cu tridc cta cic no-ro-tde-xin cliia noc bo
cap.
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ISOLATION, PURIFICATION AND PRELIMINARY
STRUCTURAL DETERMINATION OF THE TOXINS
FROM SCORPION Lychas mucronatus

HOANG NGOC ANH, DANG TRAN HOANG, TRUONG NAM HAIL FOURNIER A.

SUMMARY

Our study has showed that the scorpion species H. petersii petersii was abundant in the Dacnong
province, but the scorpion one L. mucronatus many distributed in the Tayninh, Binhphuoc and Baria-Vungtau
provinces. Five neurotoxins were isolated, purified and identified from the venom of L. mucronatus by using
the RP-HPLC on C18 column and Mass-Spectrum. These isolated toxins had molecular masses as: 4326 Da,
4060 Da, 4914 Da, 4138 Da and 3965 Da respectively, that were similar to the molecular masses of the known
toxins 5, 7,9, 13 and 19 [6]. The structural determination of these toxins showed that in their molecules, there
were three disulfide bridges what were typical for the short scorpion neurotoxins.
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