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TOM T AT: Omega-conotoxin MVIIA |1& rét loai peptide nb duoc tach chdt tir bau doc aia loaidc i

Conus magusco tac dng khoa chn loc cac kénh ion Cathusc typ N, dodd c6 khi ning sr dung lam
thusc giam dau it tét. Omega-conotoxin MVIIAduoc biéu hién truge tiéna dang protein dung ¢p Vi

thioredoxin (Trx-CTX) &i phong Hoéa sinh protein - ¥ Céng ngh sinh hkyc, Vién Khoa lyc va Cong
nghé Viét Nam. Omega-conotoxin MVII4& dang protein dung &p c6 ti duoc sin xuit véi khéi luong
lén vaduoc tinh ct theo ndt quy trinh khéng pirc tap, vi VAy 3 rat thuan loi néu duoc dung lam théc.

Trong bai bao nay, ching tdi trinh bay cét dua nghién ¢u V& doc tinh ép va tac dng ghm dau @ia
Trx-CTX do Vién Coéng ngh sinh hoc tao radé phuc vu cac nghién ¢u tiép theo nim sir dung lam
thudc chira kénh. Két qua cho thy, Trx-CTX cddoc tinh ép LDsgbiang 775 pg/g. Trx-CTX, c6 hdtinh
giam dau Ht. Véi liéu tiém 6 pg/g trong thi nghn trén moé hinh dn néng cé tac ehg gim dau cho
chwt nhét tét hon 18 hn morphin. Niing két qua nay $ rat c6 y nglia trong cac nghiénia tiép theo

v6i muc dich sr dung Trx-CTX lam théc chira bnh cho ngoi.

Tir khéa:conotoxin,doc tinh dp, hait tinh gam dau, LDy, omega-conotoxin MVIIA.

MG PAU

Conotoxin ladoc t caa hon 500 loaiéc ddi
an thit thuoc giong Conus ho Conidae mac si
dung dé bt moi, canh tranh vait vé. Conotoxin
c6 thanh phn la MBn hop cac doc 1
protein/peptide, enzyme ho cac phantt cé
khéi lugng thip. Pa $ cac lai conotoxin da
dugc nghién au throng cddich tac dng la cac

trunguong. Nhiu loai thuéc giam dau hat dong

theo @ ché nay da duoc sin xuit ¢ dang tai 6

hop haic tong hyp hda hc vada duoc ching

minh c6 tac dng lam gam dau ét tot, nhit 1a

ddi véi cac ching dau dai dng nhr dau do ung
thu va AIDS [2, 13].

Omega-conotoxin MVIIA c6 4u trac gm
25 amino_acid, trongd c6 6 gc Cysteine 4o

thu thé trén mangé bao hay 1a cac kénh ion liénthanh ba &u nbi disulfide trong phanii gitra cac

quandén mé @ hoic md thin kinh [7]. Tuy
theo d@u tric va doc tinh @a cac lai

conotoxin khac nhau ma ng ta xap xép

chang vao céac siéwmhe A, M, O, P, S, T, I...
[14]. Trong céac siéudtrén, siéu b O Ion nhit

bao gm nhing h pO-, 3-, ®-, k- VA y-

conotoxin ladoc t6 c6 khi nang chin cac kénh
can xi, kali hay natri [3].

Omega-conotoxin MVIIA la it loai peptide
nho duoc tach chit tr biu doc cia loaide i C.
magus co tac dng khoa chn loc cac kénh ion
Ce" thupe typ N [8, 10, 11]. Kénh Catyp N ¢6
tleu don Vi la 048 (Cav2.2), throng @p trung \6i
sd lugng Ion tai tan ciing taéc khép than kinh va
cac i than kinh. Kénh C& typ N it hap din
cac nha nghiénuw trong véc tim ra cac lai
thubc giam dau noi hoat dong trén © ché tac
dong 1én kénh Cddé ngin chin viéc truyén tin
hiéu b&o cac kich thich gajau & hé than kinh

vi tri 1-16, 8-20 va 15-2f1]. Omega-conotoxin
MVIIA ¢6 nhiéu drgc tinh quy, c6 kh ning
chra cac Bnh dau man tinhdau sau khi 0, dau
do thin kinh & ton theong, dot quy, nhbi mau @
tim... [7, 14]. Omega-conotoxin MVIIAla
conotoxindau tiénduoc phép & dung lam thiéc
giam dau & My va chau Au ¥i cai tén Priaft
hay Ziconotid. Omega-conotoxin MVIIA d&
duoc tach dong, Bu hign trwéc tién ¢ dang
protein dung bp voi thioredoxin (Trx-CTX), sau
d6 duoc tinh cté thanh cong-CTX) tai phong
Hoéa sinh protein, \én Cbng nghl sinh hc.
Omega-conotoxin MVIIA¢ dang protein dung
hop ¢6 ti¢ duoc sin xuit vé6i khdi luong lon va
duoc tinh cl¢ theo ndt quy trinh khdng pirc tap
[4, 5], vi Ay, 5 rat thudn loi néu dugc dung 1am
thudc.

_ Trong bai bao nay, ching toi trinh bay cac
ket qua nghién ¢u ve doc tinh @p va tac dng
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giam dau @a Trx-CTX do Vén Cong ngh sinh
hog: tao radé phuc vu’céc nghién @u tiép theo
nham sr dung lam thc chra kEnh.

PHUONG PHAP NGHIEN CUU
Vatligu

Trx-CTX dugc tao ra tai phong Hoa sinh
protein, Vén Cong ngh sinh hc. Morphin
hydrochlorid @a Coéng ty @ phan Dugc phaim
Trunguong Vidipha.

Chuwt thi nghgm la chwt nhit tring dong
Swiss, corduc, 1 thang toi, trong lwong trung
binh la 20 g/con, do ¥n V¢ sinh Oich € Trung
uong cung @p, dugc nudi kang thrc an vién co
thanh phn protein 23%, cit béo 5%,
carbonhydratd5-55%, xr 5%.

May do hin néng c6 ch do dat nhigt do o
55°C + 0,5C. bong h bam giay héang
Healthcare.

Phwong phap
Xacdinhdgc tinh ¢ip

Do doc tinh dp (Lethal Dose 50%, LE)
cia Trx-CTX tai © hop duoc xac dinh theo
phueong phap @a Behrens va Karber [6]. Coiu
dugc chia thanh 2 16, & 16 gdm 10 con: L6 thi
nghiém dugc tiém Trx-CTX tai & hop vao
xoang ling wi cac liéu ting din, bit dau tir 10,
50, 100, 200, 400, 700 va 1400 pg/g;dé
ching dugc tiém vao xoangung lrong nréc
cit 2 lan voi thé tich bing Wi thé tich tiém cho
16 thi nghém. Saudé theo dbi & ty 1& chudt
chét trong 24 gb.

Xacdinh tac ding giim dau

Tac ding gim dau aia Trx-CTX dugc xac
dinh king phép tir trén kin néng theo piong
phap @a Mogil et al. (1999) [9] vatuoc tién
hanh nlx sau:

Lva chon chut thi nghém: Trege khi tién
hanh thi nghiim, tt ca chwt dugc cho chy thu
trén Bin nong 58C + 0,5C dé kiém tra khi
niang chu néng bantiu qua theo dbi #i gian
liém chan sautt thoi diém dat chwt 1én kin
néng king dong h bim gidy. Chi nhiing con
chwt cé thyi gian liém chan sauwbi 30 gidy
maoi dugc gr dung cho thi nghdim.

Chwt dugc lra chon tiép dé duoc chia
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thanh 6 16, i 16 gdm 10 con. Chét ¢ tat ca
cac 16 dugc tiém vao xoangung 100 pl/con
nhue sau: L6 thr nhit tiém dung éch nréc mui
sinh ly. L6 thy hai, ba va bn tiém morphin i
cac léu trong ung la 0,4 pgl/g, 5 pglg va
15ug/g. L6 @m va sau tiém Trx-CTX &i cac
liéu la 3 pug/g va 6 pglg.

Truéc va sau khi tiém 15, 30, 60 va 120
phut, chiét ¢ tat ca cac l6dugc dat 1én maydo
ban néngdat ¢ ché do nhigt d6 55°C + 0,5C dé
do thoi gian chiu ndng @a chut. Thoi gian nay
duoc tinh fr lGc tha chwt vao chadén khi chupt
liém chan sau. 8 khaing thoi gian nay kéo
dai hon 60 giay thi Bt chwt radé tranh throng
tdn cho chat.

Céac Kt qua thi nghém duoc tinh todn va &
ly xac sut thong ké fang ptin mem Excell.

KET QUA VA THAO LUAN
Pac tinh cip cia Trx-CTX

Két qua thi nghém cho thy, véi liéu tiém
Trx-CTX it hon 200 pg/g th trong khéng cé
chuwt bi chét. L6 chupt tiém 400 pg/g céés
chwt chét bing 10%. L6 chét tiém 700 ug/g
c6 50% & chut bi chét. L6 chit tiém 1400
ng/g thi &t ca chwt déu bi chét. Nhu vy, LDso
cia Trx-CTX dugc tinh king phrong phéap ¢a
Behrens va Karber la 775 pg/g.

Téc dung giam dau aia Trx-CTX

Thoi gian chu néng d@a cht duoc chi rad
bang 1 va hinh 1. 4t ca cac 16 chat tiém cac
liéu morphin khac nhadéu co thvi gian chu
néng sau khi tiém caooh 16 chwt dbi chiang
tiém redc muwi sinh ly wi p < 0,01 cho hai 16
tiém 0,4 pg/g, 5 pg/g va p < 0,001 cho 16 tiém
15 pg/g. Hai 16 tiém Trx-CTXimng c6 thi gian
chiu néng sau khi tiém caooh so 6i 16 ddi
chirng wi p < 0,001. Chét tiém Trx-CTX i
liu 3 pg/g cé thi gian chiu nong sau khi tiém
lén hon so Wi chudt tiém morphin i liéu 0,4
ng/g va 5 pg/g i p < 0,05. Chat tiém lidu 3
Mg/g ding cO thi gian chu nong khoéng
khac bt so i liéu tiém morphin 15 pg/g (p >
0,05). Chidt tiém Trx-CTX Wi liéu cao gp doi
(6 pg/g) cb thi gian chu nong cao én so \6i
tat ca cac 16 chat tiém morphin Igu 0,4 po/g,
5 ug/g, 15 pg/g & p < 0,001, p < 0,001 va
p <0,05.
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Bang 1 Thoi gian chiu néng @a cht tiém morphin va Trx-CTX

S Ao , Thoi gian chu néng (giay)
7T | LOthinghtm Ophit | Sau15phdl Sau 30 phat  Sau 60 ghit  SapHiEo
1 | Tiém mwisinhly | 20,17+1,31] 17,05+1,12 1894+124 20,00+ 1,320,111 + 1,32
2 | 0,4 pg/g morphin| 20,00+£1,65] 22,00+1,82 2255+187 2566+2120,22+1,76
3 | 5 ug/g morphin 2044 +1,03 22,44+2,73 26,00+3|3 2255+238 22 +1,22
4 | 15 pg/g morphin | 20,83+1,02] 31,83+275 33,67+6,/8 23,33+4321,66+1,47
5 | 3pug/lg Trx-CTX | 20,33+£1,68 29,11+516 30,33£6,20 35,77+5,381,22 +2,99
6 | 6pg/gTrx-CTX | 20,33+£1,32] 3466+217 4054264 29,33+18P7,77+1,84
45
40
. 35
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Thoi gian sau khi tiém (phut)
Hinh 1.Thoi gian chu néng @a chut tiém morphin va Trx-CTX

Morphine 1a nét thubc giam dau thong
dung, cd tac dng chon loc va turc tiép 1én céac
té bao thn kinh trungwong gayuc ché cam
giac dau ndt cachdac hi¢u. Morphine tlrong
dugc dungdé giam cac on dau dp dir doi nhu
dau do chn throng, do ung th, dau sau phu
thuat.... Trong thi nglim, c6 3 léu tiém
morphin tr thip dén caoda duoc sr dung va fit
ca déu co tac dng giam dau Wi mic do khac
nhau. LEu tiém cao nft c6 tac dng giam dau
t6t nhat, biéu hien ¢ sd thoi gian chiu néng cao
hon so \6i hai liéu con hi. Hai liéu tiém Trx-
CTX ciing da chrng minh co tac ehg gam dau
v6i mirc d6 khac nhau. Theo quy trinhébi hign
thi @-conotoxin MVIIA (o-CTX) chiém ty 1&
khodng 1/7 trong Trx-CTX [5]. Daib, lidu tiém
Trx-CTX thap hon (3 pg/g)duoc coi la trong
duong Wi liéu 0,4 ng/ge-CTX. Liéu nay trong
duong V& mat khdi luong wi lidu tiém morphin
thip nhit (0,4 Hg/g). Trong tr, lidu tiém 6 Ho/g
trong dwong Wi liéu 0,8 pg/gn-CTX va king

khoang 1/18 IBu tiém morphindn nhit. Trong
thi nghém, liéu tiém 3 pg/g Trx-CTX c6 tac
dung giam dau cho chét t6t hon tiém morphin
hai liéu thip 1a 0,4 va 5 pg/g (p < 0,05). AL
tiém 6 pg/g Trx-CTX gim dau 6t hon tit ca
cac léu tiém morphin & thip dén cao i p <
0,01, p < 0,01 va p < 0,0Riéu d6 ching ©
Trx-CTX hay e-conotoxin MVIIA, tai 6 hop &
dang protein dung #p, ding co hat tinh gam
dau it tot.

Morphin la ndt loai thubc giam dau Bt
nhung lai hay gay ra cac tacudg phu kho chu
cho ngroi bénh va réu phai sir dung lau dai &
gay nghén thusc. Vi vy, ludn én thiét phai
nghién du tim ra céac lai thudc giam dau i,
dic biét 1a cac thde chira cac bnh dau trong
dién. Trong hang akc ram tro lai day, cac nha
khoa hyc trén ti¢ gisi da @ip trung nghién eu
céc lai thudc giam dau codich tac aing la cac
thu thé haic cac kénh ionia € bao thn kinh.
Kénh C&"typ N c6 &t nhiéu tai phin than cac
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té bao @a hach @ thin kinh &t sbng va n&o b
[12]. Noi day #p trung cac & bao thn kinh
hudng tam, t€p nhin va truygn céc kich thicht
ngaai vi 1én ke than kinh trunguong. Do dé,
ngoai véc gir cac clikc ming sinh ly binh
thuong, kénh C& typ N ding lién quanden
nhiéu qua trinh Bnh Iy nhr: dau nra dau bam
sinh, dong kinh, dau dau man tinh,dau thit
nguc...[12]. Tacdong lén kénh CA dé khoéa
dong C&' tir ngoai vao trongétbao & ngit qua
trinh truyén céac tin hdu thin kinh va kich thich
dau € duoc diéu tiét.

Nhiéu loai conotoxin @a cac loaiéc i
khac nhau hg dong trén cac nguyén ly khac
nhauda ching © cé tac dng giam dau 6t hon
morphin ma di khong gay ngtén. Tuy nhién,
viéc tach chit tryc tiép cac conotoxin cé hb
tinh droc ly tir bdu doc cia 6¢ adi thudong cé
hiéu suit thap, do tinh sach khéng cao dousda
dang \ thanh plﬁn protein/peptide trongoe va
ham krong ndi loai lai rit nho. Vi vay, céc
peptidedoc hiu hét duoc tao ra ¢ dang tai 6
hop haic tong hop hoa hc. Q-conotoxin
MVIIA cua loaidc odi C. magusla mbt trong
nhitng peptide c6 ha tinh giam dau #t tét. Q-
conotoxin MVIIA ding d& duoc tng hop bing
conduong hoa bc vaduoc ar dung lam théc
giam dau & My va chau Au ¥i céai tén Priaft
hay Ziconotid. Tuy nhién, trong qua trinhrs
dung, bén anh nhiing wu diém, thubc nay déing
boc 16 nhitng han ché nhr phai tiém thube truc
tiép vao mang&ng tiy sbng va ¥ 1¢ giita LDso
véi lidu tac ding va at thip, chi la tr 1,5-2,1,
do d6 mic do an toan khéng cao [12)Q-
conotoxin MVIIA cing duoc tao ra ¢ dang tai
t6 hop. Tuy nhién, \dc tinh sich w-conotoxin
MVIIA r 4t phic tap va dod6 han ché hiéu qua
cia qua trinh & xuit. Q-conotoxin MVIIA
dang dung kp Vi Thioredoxin (Trx) do Vén
Coéng ngk sinh hc sin xuit (Trx-CTX), c6
haat tinh gam dau 6t, ty ¢ giira LDsy VGi Cac
lidu c6 tac dng giam dau hi rat cao (Wi liéu 3
Hg/g 1a gp 258 hn va Wi liéu 6 pg/g la 129
lan). Nhiing két qua nay € rat co y ngfia trong
cac nghién ¢u tiép theo wi muc dich sr dung
Trx-CTX lam thibc chita Bnh cho ngoi.

KET LUAN
®-conotoxin MVIIA do Vién Céng ngh

244

sinh hpc tao ra ¢ dang protein dung ¢p voi
thioredoxin (Trx-CTX) codoc tinh @p LDso
bang 775 ug/g.

Q-conotoxin MVIIA & dang protein dung
hop V6i lidu tiém 6 pg/g trong thi ngimn trén
mo6 hinh n néng co6 tac ¢hg giam dau cho
chwt nhit tot hon 18 kn morphin.

Loi cém on: COng trinhdugc tai thy boi dé tai
cap Vién Khoa hc va Cong ngh Viét Nam
(2011-2012): “Nghién u tao conotoxin tai &
hop va thr nghém hat tinh gam dau”, thuc
huéong Cébng ngh sinh ke, ma $:
VAST03.02/11-12.

TAI LIEU THAM KH4O

1. Adams D. J., Alewoodb P. F., Craikb D. J.,
Roger D. D., Lewis R. J., 1999. Conotoxins
and Thelr Potential  Pharmaceutical
Applications. Drug Develop. Res., 46 (3-4):
219-234.

Becker S., H. Terlau, 2008. Toxins from
cone snails: properties, applications and
biotechnological production. Appl

Microbiol. Biotechnol., 79:1-9.

Bingham J. P., E. Mitsunaga, Bergeron Z.
L., 2010. Drugs fromslugs-Past, present and
future perspectives @b-conotoxin research.
Chemico-Biological Interactions, 183: 1-18.
Bui Thi Huyén, Nguyn Bich Nhi, Phan
Vin Chi, 2008. o0 dong va xadinh trinh

tu gen ma hdavn-conotoxin MVIIA(CTX).
Tap chi Cong ngh sinh hkyc, 6(4A): 663-
669.

Bui Thi Huyén, Lé TH Bich Thio, Nguyén
Bich Nhi, Phan ¥n Chi, 2010. Biu hién va
tinh ché o-conotoxin MVIIA (CTX MVIIA)

& E. coli. Tap chi Sinh bc, 32(2): 89-93.

Do Trung BPam, 1996. Plong phap xac
dinh doc tinh @a thibc. Nxb. Y hoc, Ha
Noi: 7-10.

7. Layer R. T., J. M. Mcintosh, 2006.
Conotoxins: Therapeutic Potential and
Application. Mar Drugs, 4: 119-142.

Lewis R. J., Nielsen K. J., Craik D. J.,
Loughnan M. L., Adams D. A., Sharpe |.
A., Luchian T., Adams D. J., Bond T.,



TAP CHI SINH HOC, 2012, 34(2): 241-245

Thomas L., Jones A., Matheson J. L.11.Olivera B. M., 2000. Omega-Conotoxin
Drinkwater R., Andrews P. R., Alewood P. MVIIA: From Marine Snail Venom to
F., 2000. Noveln-conotoxins from Conus Analgesic Drug. Drugs from the Sea: 74-85.

catus discriminate among neuronal calciumy spytch T. P., 2005. Targeting Chronic and

channel subtypes. J. Biol. Chem., 275: Neuropathic Pain: The N-type Calcium
35335-35344. Channel Comes of Age. NeuroRX, 2: 662—
9. Mogil J. S.,Wilson S. G,, Bon K., Lee S. 670.

E., Chung K., Raber P., Pieper J. O., HaiR3 gtaats P. S., Yearwood T., Charapata S.G.,

H. S., Belknap J. K., Hubert L., EI.mer_ .G. ., Presley R. W., Wallace M. S., Byas-Smith
Chung J. M., Devor M., 199%eritability M., Fisher R., Bryce D. A., Mangieri E. A.,

of nociception I: Responses of 11 inbred | iher R. R. Mayo M., McGuire D., Ellis
mouse strains  on 1_2 measures  of 2004, Intrathecal ziconotide in the
nociception. Pain, 80(1-2): 67-82. treatment of refractory pain in patients with
10.Olivera B. M., 1997. Conus Venom cancer or AIDS: arandomized controlled
Peptides, Receptor and lon Channel Targets, trial. Jama, 291: 63-70.

and Drug Design: 50 Million Years of 14.Wang C. Z., Chi C. W., 2004. Conus
Neuropharmacology. Mol Biol Cell, 8 pgpiides-A Rich Pharmaceutical Treasure,
2101-2109. Acta Bioch Bioph Sin, 36(11): 713-723.

RESEARCH ON ACUTE TOXICITY AND ANALGESIC ACTIVITYO FA
FUSION PROTEIN OF w>-CONOTOXIN MVIIA AND THIOREDOXIN

Doan Viet Binh, Bui Thi Huyen, Nguyen Thi Kim Dung,
Le Thi Bich Thao, Nguyen Bich Nhi, Phan Van Chi

Institute of Biotechnology, VAST
SUMMARY

Omega-conotoxin MVIIA (-CTX) a neurotoxin isolated from the venom of Ceneail Conus maguss
a potent and selective blocker of the N-type vatagnsitive calcium channel in neurons. Therebsart
inhibit the function of calcium chanel and neuraswitter receptors, blocks the pain signal propagab
the brain or directly targets nociceptive neuragraission.

w-CTX has been cloned, expressed in the fusion faith thioredoxin (Trx-CTX ) inE. coli in the
institute of biotechnology, Ha noi and finally giigd. Trx-CTX could be produced in large amount endas
the synthesis of-CTX is difficult due to the long synthetic proces¥ low yield.

In this paper we present our study on analgesicigcand acute toxicity of Trx-CTX with the aim test
the possibility of the Trx-CTX for medical appliegats. The experiments were carried out in male mice

Swiss race weighing 20 g. The analgesic activityTof-CTX was measured in hot-plate assay. Its acute

toxicity (LDsg) was determinated by the method described by Bshaed Karber. The results showed that

Omega-conotoxin MVIIA in the fusion form with thiedoxin possess an analgesic activity 18 times ibette

than morphin hydrochloride and its ks detected at the dose of 775 ug Trx-CTX/g mdasdy weight.
Trx-CTX could be used for medicinal purpose.
Keywords:conotoxin, acute toxicity, analgesic activity, 4gDomega-conotoxin MVIIA.

Ngay nkin bai: 29-11-2011

245



