TAP CHi CONG THUONG

XAC PINH CAU TRUC HOP CHAT
CO HOAT TiNH CHONG PONG MAU
TU NOC BO CAP HETEROMETRUS LAOTICUS
BANG KHOI PHO VA CONG HUONG TU HAT NHAN

@ TRAN VU THIEN - HUYNH THI NGOC TRINH

TOM TAT:

Noc doc dong vat chita nhiu doc t& nhim dé sin moi hodc tw vé. Rat khé dé c6 thé xic dinh
chinh xac loai noc doc hoic s6 lugng ddc t6 nd tao ra. Noc doc dong vat va doc to clia nd (tir rin, bd
cap, rét, 6c, thin Lin, &ch, c4 va con triing) da dudc khio sat dé tim ra hoat tinh sinh hoc va kha ning
tri liéu clia n6. Nhitng ddc t6 d6 da dugc chira la th€ hién nhiéu hoat tinh dudc hoc nhu: gay doc cd,
doc thin kinh, ha huyé&t ap, xuat huyét, e ché sy két tap ti€u ciu, chdng dong mau, khang viém,

gidm dau, khang ung thu va khang khuan.

XuAt phét tif nhitng dugc tinh néu trén va nhim tim ra cac hgp chat c6 kha ning tri liéu hiéu qud
dé phat trién viéc diéu ché thudc méi trong tuong lai, nén bai bio nay tip trung vio nghién cttu phan
1ap va x4c dinh ciu tric clia hgp chit méi c6 tic dong 1én qud trinh dong - chdy méu tir noc bo cap

Heterometrus laoticus.

T khéa: noc bd cap, Heteromatrus laoticus, phan doan, hoat tinh chdng dong mau.

1. Dat van dé

Ngay nay, nhitng van d& vé dot quy, mat mAu,
chim dong mau, thi€u miu nio dang 12 vin dé
dugc rat nhiéu nha khoa hoc trén thé gi6i quan tam,
trong d6 c6 ci Viét Nam. S6 lugng bénh nhan chét
vé nhdi mau co tim, dot quy ting 1én hing nim véi
con s8 khé cao v nguyén nhan chinh do tinh trang
roi loan dong m4u gay nén.

P& c6 thé déng gép mot ngudn nguyén liéu mai
cho nganh dudc diing 1am thudc chita bénh, va 1am
co s3 cho nhitng nghién citu ti€p theo; bai bdo da
ti€n hanh nghién cttu va khdo st cdc thanh phan c6
hoat tinh chéng déng mdu tr noc bd cap
Heterometrus laoticus (H. laoticus), day la huéng
nghién cttu mdi vé loai bd cap nay, hi vong sé
mang dén co s& cho nhitng nghién cttu ti€p theo vé
viéc ting dung clia noc bo cap dugc rong rai hon.
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2. Nguyén vét liéu va phuong phap nghién
ciu

2.1. Nguyén vdt liéu

Noc tho bo cap H. laoticus (An Giang) da dong
khd dugc cung cAp bdi Vién Khoa hoc Vat liéu Ung
dung va dugc bdo quin & -20°C cho dén khi ti€n
hanh nghién cttu.

Dong vat thtr nghiém: Chudt nhit tring duc
giong Swiss albino, khde manh, khong di tat, tir 4 -
8 tun tudi, trong lugng tir 18 - 25 g dugc cung cAp
bdi Vién Pasteur TP. H6 Chi Minh.

2.2. Phuong phdp nghién citu

2.2.1. Phan tdch phdn doan 5 noc bo cap H.
laoticus bing sdc ky 16ng hiéu ning cao pha ddo
(RP-HPLC)

Duya vao k&t qué tir noc bo cap thd sau khi tich
thanh 5 phan doan (PP1 - PD5) bing sic ky loc
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gel, sau d6 ti€n hanh khdo st hoat tinh chong
dong mdu thi phan doan PD2, PB4, PD5 c6 tic
doéng 1én qua trinh dong - chdy mau [1]. Trong do,
phan doan PD5 c6 ham lugng nhiéu nhat va KLPT
tuong ddi nhd nén ti€p tuc dugc ti€n hanh phan
tdch bing sic ky 16ng hiéu ning cao (RP-HPLC)
va ciing ti€p tuc khdo sit tdic dong chong dong
mdu clia cdc phan doan thit cAp dugc tdchra.

a. Chuén bi dung mdi va mau:

Hé dung moi st dung: Dung moi A: 0,1% TFA
(Trifluoroacetic acid) trong nuéc cat 2 1an; Dung
mdi B: 0,1% TFA trong acetonitrile.

Dung mdi dugc dudi khi biing bé siéu aAm trong
30 phut.

Chu#n bi miu: L4y phan doan PP5 sau khi chay
sic ky loc gel, pha vao nuéc cit, 1ic cho tan hoan
toan, ly tim tir 3 - 4 1an thu dugc dung dich miu
chay sicky.

b. Ti€n hanh chay miu

Céc thong s6 clia qud trinh chay sic ky:

- Tdc dd dong : 2 mL/phiit.

- Thé tich mdi 1an tiém mAu: 100 uL

- Thoi gian ria gidi : 0 - 35% dung moi B trong
70 phut.

- Matdo quang tai bude séng A: 226 nm.

-Cot XDB - C18 (9,4 x 250 mm, 5 um).

Tién hanh chay mau va thu cdc phan doan thi
cap (cac phan doan dugc thu ty dong). Gom tat ca
céc phan doan giong nhau (dya trén thdi gian luu
cling budc séng xudt hién trén sic ky dd, dau do
dugc st dung la DAD tai budc séng 226 nm) va
dem ddng kho tuong tu qud trinh dong kho miu sau
khi chay sic ky loc gel.

2.2.2. Khdo sdt tac dong ciia cdc phdn doan thit
cdp ciia phdn doan 5 noc bo cap H. laoticus lén qud
trinh déng - chdy mdu theo phuong phdp cdt dudi
chudt [2-3]

Qua trinh khéo sdt tdc dong cia cdc phan doan
thtt cAp noc bo cap H. laoticus 1én qué trinh dong -
chdy mau dugc thuc hién tai phong thi nghiém Bo
mdn Dudc ly, Khoa Dugc, Paihoc Y - Dugc TP. Ho
Chi Minh.

a. Ti€n hanh th nghiém

Khao sat tic dong dong mau cla cac phan doan
thit cAp vao cdc thdi diém 20 phiit, 30 phiit, 60 phiit,

90 phit va 120 phit sau khi tiém vao tinh mach
dudi chuot.

Chudt thi nghiém dugc phan thanh 16 chiing va
cac 16 thi nghiém:

- Lo ching: tiém tinh mach dudi dung dich
NaClgp, 19 0,9% v6i thé tich tiém V;; = 0,01 mL/g
trong lugng chudt.

- L6 thr nghiém: tiém tinh mach dudi chudt cac
phan doan thit cAp da pha véi thé tich tiém nhu ddi
v6il6 ching, Vinj = 0,01 mL/g trong lugng chudt.

* Khdo sdt thoi gian chdy mdu: thSi gian chdy
mau phu thudc vao nhiét do dung dich NaClg;,, Iy
0,9%. Do d6, cAn &n dinh nhiét d6 ca dung dich
nay & 37 - 38°C d€ tranh giy ra sai s6 trong qua
trinh khdo sit.

Céch cAm chudt: nim giit phan da diu va da
lung chudt, tranh tdc dong vao dudi chudt.

Sau khi tiém vao tinh mach 20 phat, dung kéo
cit mot doan dudi dai khodng 5 mm tinh tir dAu miit
ngoai, dudng kinh dudi khodng 1,5 mm; rdi ngim
vao dung dich nu6c mudi sinh Iy NaClg,,p, 1y 0.9% &
37°C. Ti€n hanh tuong ty & phit thit 30, 60, 90, va
120. Theo ddi thai gian tir Iic bat dAu chdy mau dén
khi mau ngting chay.

* Khdo sdt thoi gian dong mdu: d€ han ché sai
s0, giot mau dugc cach ly véi moi trudng bing cdch
diing dia Petri day kin. Bén canh d6, k&t qua con
phu thudc vio ngudi quan sit vé giot mau dong. Do
d6, can c6 dinh ngudi thuc hién thi nghiém.

Sau khi cdt dudi chudt, hitng mot giot méau 1én
lam kinh dugc didt trong dia Petri, duGng kinh giot
mdau khodng 6 - 8 mm. Theo ddi thdi gian tir ldc giot
méu ra khéi dudi d&€n khi giot mau dong hoan toan.

b. Phan tich thong ké két qui tic dong chong
dong mau

St dung phin mém thdng ké Minitab 15.0
(Minitab Inc., State College, PA, USA) dé phan
tich s6 liéu va d6 thi bi€u dién bing Microsoft
Excel. Su khdc nhau dugc xem 12 c6 ¥ nghia thdng
ké khi gid tri p < 0,05 (dd tin cay 1a 95%).

Céc sd liéu dugc thong ké va trinh bay dudi
dang gi4 tri trung binh + SEM (sai s6 chuin cla gid
tri trung binh).

2.2.3. Phuong phdp xdc dinh cdu triic hgp chdt
c6 hoat tinh chéng dong mdu

CAu tric ctia hoat chat dugc xdc dinh dua trén:

nj
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- Ph& khéi lugng (MS): x4c dinh KLPT bing phd
khdi lugng phun suong dién (ESI-MS) trén mdy
LCQ DECA XP+ MS (Thermo Finnigan, United
States).

- Ph8 cong huéng tir hat nhin NMR: do phd
'H-NMR va *C-NMR véi dung m6i DMSO-dg trén
may cong hudng tir hat nhdn 500 MHz (Bruker
AMS500 FT-NMR).

3. K&t qua va thdo luan

3.1. Tach phédn doan PD5 noc bo cap H.
laoticus bang sdc ky léng higu ndng cao pha ddo
(RP-HPLC)

Qud trinh phan tich phan doan PP5 bing
phuong phdp sic ky 16ng hiéu ning cao pha ddo
(RP-HPLC) nhu md t& & muc 2.2.1 da phan tach
thanh cdc phan doan thit cAp (Hinh 1).

Hinh 1: Sdc ky Idng hiéu ndng cao pha ddo (RP-HPLC)

cla phén doan 5 (PP5) noc bé cap

cap 5.5, 5.10, 5.11, 5.16, 5.19, 5.22 nay c6 hoat tinh
tdc dong Ién qua trinh dong - chdy mau. K&t qui
dugc thé hién & Bang 1 va 2.

Béng 1 cho thiy: Cdc phan doan thtt cAp dnh
hudng dén thdi gian chdy mdu trén chudt theo
chiéu gidm dan sau: 5.5>5.22>5.16 >5.10 > 5.11
> 5.19, trong d6 phdan doan thit cdp 5.5 gdy ra thoi
gian chdy mdu nhiéu nhat, gdp 3,3 ldn so véi 16
chitng (phan doan 5.5: 210,00 gidy, 16 ching:
64,00 giay), k& sau phdan doan 5.5 la phédn doan
5.22 gdy ra thoi gian chdy mdu gdp 2,8 lan so véi
16 chitng (phan doan 5.22: 180,00 giay, 16 ching:
64,00 gidy), phan doan thit cdp 5.19 gdy ra thoi
gian chdy mdu thdp nhdt, gdp 1,6 lan so vdi 16
chitng (phan doan 5.19: 102,70 gidy, 16 ching:
64,00 gidy).

Béng 2 cho thdy: phdn doan
thit cdp 5.5 gdy ra thoi gian dong
mdu gdp 1,6 ldn so vdi 16 chitng

A

226

2.04

1.54

1.0

0.51

(phan doan 5.5: 458,70 gidy, 16
chiing: 293,00 gidy), phdn doan
5.22 gay ra thoi gian dong mdu
gdp 1,9 lan so véi 16 chitng (phan
doan 5.22: 563,70 gidy, 10
chitng: 293,00 gidy), phdn doan
thit cdp 5.19 gay ra thoi gian
dong mdu gdp 1,6 lan so vdi 16

0 10 20 30 40

(5.22) 524
o chitng (phan doan 5.19: 470,00
giay, 10 ching: 293,00 gidy).
3.3. Lam sach hop chét cé
' hoat tinh chong dong mdu ti
50 min

phédn doan 5.5

Nguén: Tdc gid, 2023

3.2. Tdc diong ciia cdc phan doan thit cép ciia
phdn doan 5 noc bo cap H. laoticus lén qud trinh
dong - chay mdu

Céc phan doan thit cAp clia phan doan 5 thu
dudc sau khi chay sic ky RP-HPLC dudc st dung
d€ khao sat tic dong chong dong - chdy mau véi
phuong phap nhu da mo td & muc 2.2.2.

Qua ké&t qua khdo sét cho thdy, trong cdc phan
doan thit cAp tdch ra tir phan doan PP5 c¢6 6 phan
doan thit cap 5.5, 5.10, 5.11, 5.16, 5.19, 5.22 giy ra
thoi gian chdy mdu va thdi gian ddng mau dai hon
so vdi chat chiing (PLS5), nghia 1a 6 phan doan thit
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Sau khi khao sdt tdic dong 1én
qué trinh dong - chdy mdu cta
céac phan doan thit cap tach tr phan doan 5, k&t qud
thu dugc c6 6 phan doan thd cidp 4nh hudng dén
thoi gian dong - chdy mdu trén chudt la: 5.5; 5.10;
5.11; 5.16; 5.19 va 5.22. Do phin doan 5.5 c6 hoat
tinh chdng ddng mau manh hon c4c phan doan con
lai (da khao sat & muc 3.2) nén dugc chon dé ti&p
tuc ti€n hanh 1am sach.

3.3.1. Lam sach phdan doan 5.5

Qu4 trinh 1am sach phan doan thit cAp 5.5 véi
céc thong s6 clia qud trinh chay sic ky: (Hinh 2)

-T6c do dong : 1 mL/phiit.

- Thé tich mdi 1An tiém miu : 40 uL



HOA HOC - CONG NGHE THUC PHAM

Bdng 1. Th&i gian chdy méu cla céc phdn doan thii cép cé hoat tinh ti PD5

Thai gian khao sat (phut)
Mau 20 30 60 90 120
Thai gian chay mau (giay)
Chung 64,00+3,06 27,00£0,97 67,00£3,25 69,0045,78 80,50£2,72
PD5.5 210,00+4,83 41,30£7,90 19,00+1,26 9,67+2,11 12,00+0,37
PD5.10 125,0044,91 85,0046,66 18,00+0,52 88,5015,49 40,0047,06
PD 5.11 123,3349,82 43,00+4,05 76,70+4,98 36,70+3,21 19,67+3,47
PD 5.16 139,0045,50 54,67+3,75 16,67+1,52 46,00+5,13 30,33%4,40
PP 5.19 102,70%4,67 43,0045,52 35,70%£3,15 36,30+3,84 90,33%4,01
PD 5.22 180,00£7,42 37,70+3,44 18,00+1,71 53,33+0,56 22,33+2,09
Nguén: Tdc gid, 2023
Bdng 2. Théi gian déng mdau cla cdc phén doan thii cdp cé hoat tinh ti PD5
Thai gian khao sat (phut)
Mau 20 30 60 90 120
Thai gian chay mau (giay)
Chung 293,00+3,82 287,50+6,88 371,50£0,67 268,5045,33 366,0049,34
PD5.5 458,704£9,73 360,33+1,93 341,3048,59 383,7018,42 284,30+1,86
PD5.10 630,50£6,35 410,00+3,61 431,0048,05 400,5045,36 369,50+2,28
PD 5.11 409,0046,73 427,708,27 405,00+6,08 367,3048,03 266,3314,51
PD 5.16 481,0046,78 381,3042,26 424,00+7,72 368,0045,54 395,00+3,39
PP 5.19 470,00+7,89 498,0045,70 531,0046,35 445,00+4,23 403,00+7,33
PD 5.22 563,70+7,46 372,3044,44 322,30+8,53 302,33+3,84 373,704,63

- Thai gian rira gidi : 0 - 10% dung méi B trong
40 phuit.

- Matdo quang tai bude séng A : 210 nm.

-Cot XDB - C18 (4,6 x 250 mm, 5 um).

Tién hanh chay miu thi phan doan 5.5 c¢6 phan
doan chinh 1a 5.5.1. Ti€p tuc 1am sach phan doan
5.5.1 véi diéu kién tuong tu nhu phan doan 5.5 thu
dugc chatsach 5.5.1 ¢ sic ky dd nhu Hinh 3.

3.4. Xdc dinh cdu tric cia 5.5.1 c¢6 hoat tinh
chong dong mdu bang MS va NMR

3.4.1. Xdc dinh cdu triic ciia toxin 5.5.1 bang MS

Sau khi da 1am sach dudc 5.5.1, ti€p theo ti€n
hanh xdc dinh KLPT bing ph6 khdi lugng phun
suong dién (ESI-MS) trén may LCQ DECA XP+ MS

Nguén: Tdc gid, 2023

(Thermo Finnigan, United States). Theo dit liéu khoi
phS, KLPT ctia 5.5.1 1a 267,867 Da (Hinh 4) gan
biang vdi KLPT ctia Adenosine (267,2 Da), bén canh
d6 5.5.1 dugc ti€n hanh do thém phd 'H-NMR va
I3C-NMR d& x4c dinh chinh xdc ciu tric. (Hinh 4)

3.4.2. Xdc dinh cdu triic ciia 5.5.1 bing phd NMR

Pé x4c dinh cu tric ca 5.5.1 thi 5.5.1 dugc do
phd 'H-NMR va *C-NMR véi dung mdi DMSO-dg
trén may cong hudng tir hat nhan 500 MHz (Bruker
AMS500 FT-NMR). Thu dudc két qua phd 'H-NMR
va 13C-NMR cida 5.5.1 (Bang 3).

Phd 'H-NMR cho thdy: céc proton & 8H: 3,0 -
4.5 ppm (-O-C-H) 1a H-C-2’, H-C-3’, H-C-4’, H-C-
5 0,5 - 6,0 ppm (-OH- Alcol) 1a C-2’-OH,

$6 1-Thdang 1/2024 395
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Hinh 2: Sdc ky dé RP-HPLC cla phan doan thi cdp 5.5
AZN

2.5 A

2.0

0 5 10 15 20 min

Nguén: Tdc gid, 2023

Hinh 3: Sdc ky dé RP-HPLC cua chdt cé hoat tinh
chéng déng mdu 5.5.1

[ NWOTC. Sgr2 0.4 Ha 80,100 [WNH HORNGHLP DS 5- 101 0]

AU 55.1
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Nguén: Tdc gid, 2023
Hinh 4: Phé MS cla 5.5.1

C-3’-OH, C-5’-OH; & 7,3 ppm la
proton clia amine gin vdi vong Purine
(C-6-NH,); Proton (vong Purine) & 8 -
8,5 la H-C-2, H-C-8; do dnh hudng
cta ca N va O nén H-C-1’ § khodng ~
5,9 ppm.

Ph& *C-NMR cho thiy: 5 nguyén
ti carbon sp3 lién két truc ti€p vdi
nguyén t oxi (50 - 100 ppm) 1a (C-1°,
C-2’, C-3°,C-4’, C-5") cOong hudng tai
61,62; 73,38; 70,60; 85,83 va 87,86
ppm, trong d6 c6 4 carbon methine C-
1’, C-2°, C-3, C4 va 1 carbon
methylene C5’. C6 5 carbon sp? C=C
(100 - 150 ppm): C-2, C-4, C-5, C-6,
C-8 cong hudng tai 119,32; 139,84;
149,03; 152,32 va 156,12 ppm, do viéc
cho dién t& tir hai nguyén t nitd nén
C-2, C-4, C-6, C-8 c6 trudng thap hon
C-5(119,32 ppm).

Qua s6 liéu phd MS, 'H-NMR va
13C-NMR ciing v6i so séanh s& liéu phd
tham khdo (ChemicalBook, BMRB,
HMDB) thi 5.5.1 chinh la adenosine
v6i ciu triic nhu Hinh 5.

4. Kétluan

Trong 5 phan doan (PD1 - PD5)
tdch ra tir noc tho bo cap H. laoticus thi
PD2, PP4 va PP5 c6 hoat tinh chdng

data03_150120223348 #75-81 RT: 1.96-2.12 AV: 7 NL: 3.55E8
T: + p ESI Full ms [150.00-2000.00)
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BAng 3. $3 liéu phd NMR cla hdp chdit 5.5.1 Hinh 5: C&u tric cla 5.5.1
vé hop chét tham khéo
NH,
o 55.1 ‘
(S0) ab ab N 6
d¢ Oy 8/ N TNy
2 152,32 8,337(s) ’ ‘ ||
N————4 2
4 149,03 Ho_5i ’ X
5 119,32 0
e \1.
6 156,12 \ /
8 139,84 8,131(s) 3i—2i
1 87,86 5,879 (d) L
2 73,38 4,611(q)
3 70,60 4,144(m) dong mau. Tiép tuc phan téch/ PD5 bijlng RP-HPLC
thu dugc cdc phan doan thi cap va ti€p tuc khéo sat
4 85,83 3,963(q) I , L
tic dong lén qué trinh dong - chay mdu cua céic
5 61,62 3,551(m); 3,658(m) phan doan thtt cAp nay thi c6 6 phan doan thit cAp
6-NH, 7,312(s) 5.5,5.10,5.11,5.16,5.19, 5.22 ¢6 hoat tinh tic dong
- 1&n qua trinh ddng - chdy méu, trong d6 5.5 ¢6 hoat
2-OH 5,405(m) tinh cao nhat.
3-OH 5,418(m) Tu phan doan 5.5 bing phuong phap sic ky 16ng
5-OH 5,146(d) hiéu ndng cao (RP—/HPLC) trén cOt phan ticl3 Cl18
da thu dugc hgp chat sach 5.5.1. St dung phd ESI-
Ghi chii: “do trong DMSO-dg; *500 MHz. MS va NMR di xac dinh dugc hgp chat 5.5.1 ¢6

Nguén: Tdac gid, 2023 KLPT 1a 267,867 Da va ¢6 ciu tric 12 adenosine B
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ABSTRACT:

Venomous animals possess a wide range of toxins for predation and defense. It is difficult to
comprehend the exact number of venomous species or the number of toxins they produce. Several
venomous animals and their toxins (from snakes, scorpions, spiders, snails, lizards, frogs, fish, and
insects) have been investigated to explore their biological activities and therapeutic potential.
These toxins are reported to exhibit a variety of pharmacological activities, such as myotoxic,
neurotoxic, hemolytic, platelet-aggregation inhibition, anticoagulant, inflammatory, analgesic,
anticancer, and antibacterial. This study explored the therapeutic potential of animals and animal
toxins possessing anticoagulant activity, especially Heterometrus laoticus (H. laoticus scorpion)’s
vemon, for drug development in the future.
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