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NGHIEN CUU TAC DUNG BAO VE TE BAO THAN KINH CUA o-CONOTOXIN
MVIIA TAI TO HOP O DANG PROTEIN DUNG HQOP VOI THIOREDOXIN
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TOM TAT: Omega-conotoxin MVIIA 1a mot loai peptide ¢6 tac dung khoa chon loc cac kénh ion Ca**
tai cac khop cia té bao than kinh va do do, c6 tac dung han ché dong Ca’" tran vao trong té bao va bao vé
té bao than kinh. Bao c4o nay trinh bay két qua thir nghiém tac dung bao vé té bao than kinh cia Omega-
conotoxin MVIIA tai td hop ¢ dang dung hop vdi thioredoxin (Trx-CTX) do Vién Cong nghé sinh hoc ché
tao trén mod hinh chudt nhat thiéu mau toan b ndo trong 5 phut va 10 phtt va mé hinh chudt nhét thiéu
mau cuc bd nio. Trx-CTX duogc tiém tinh mach mét 1an véi lidu 5 hodc 10 mg/kg trong md hinh thiéu
mau toan bd ndo va tiém hai 1an lidu 5 mg/kg trong md hinh thiéu mau cuc bd no. Két qua cho thiy Trx-
CTX c6 tac dung giam sb té bao CAl cua ving d6i hai ma bi chét, giam thé tich ndo bi tén thuong va co
tac dung bao vé té bao than kinh trong cic mé hinh trén. Trx-CTX c6 thé duoc sir dung lam nguyén liéu
cho cac cong trinh nghién ciru tiép theo voi muc dich lam thude chira bénh cho ngudi.

Tir khéa: Bao vé than kinh, conotoxin, dot quy, omega-conotoxin MVIIA, Trx-CTX.

MO PAU

Ca® ¢6 vai tro quan trong trong hoat dong
cua té bao thén kinh. Ca*" tham gia vao qua
trinh din truyén tin hiéu than kinh, tryc tiép
diéu hoa hoat dong cua protein mang, clia cac
enzym va cac protein tham gia diéu hoa qua
trinh sao chép trong biéu hién gen. O trang thai
hoat dong binh thuong, ham lugng Ca®* trong
va ngoai té bao than kinh duoc giit ¢ trang thai
can bang béi cac co ché rat tinh vi [16]. Céac co
ché nay hoat dong phu thudc rat chit ché vao
trang thai nang lugng ciing nhu Vao hoat dong
cua té bao va giap cho lugng Ca®' trong té bao
duoc giit 6n dinh trong mot gioi han rong. Tuy
nhién, néu lugng Ca®’ trong té bao vuot qua
gidi han nay thi Ca*'s& gdy ra mot loat cac phan
mg c6 hai cho t& bao va c6 thé lam té bao bj
chét [7].

Dot quy la mét bénh hay xdy ra ¢ nhiing
ngudi cao tudi hodc nhitng bénh nhin bj bénh
tim mach va thuong dé lai di ching nguy hiém.
Trong con d6t quy, do mach mau bi nghén lai,
méau khong dua duoc dén mot sé ving cua ndo
lam cho nhitng ving ndo nay khong dugc cung
cap du 6 xy va ning luong. Su thiéu hut ning
lwong s& lam cho mang té bao bi khir cuc va pha
v& su can bang Ca®". Ham luong Ca®" trong té
bao ting vuot qua gidi han va 1am té bao thin
kinh bi ton thuong [7].

Dé chdng lai tac hai gdy ra do Ca’' ting dot
ngdt trong con dot quy, gan ddy, ngudi ta cha y
dén nhitng loai chat c6 kha ning chin dong Ca*"
tir bén ngoai vao trong té bao qua cac kénh ion
va do d6 c6 thé co tac dung bao vé té bao than
kinh. Nhiéu loai thubc nay di chimg to c6 hiéu
qua trén dong vat thuc nghiém [11, 12, 14].

Omega-conotoxin MVIIA 1a mét loai
peptide nho dugce tach chiét tir bAu doc cua loai
dc cbi bién C, magus, ¢6 tac dung khoa chon loc
cac kénh ion Ca®" tai cac khop (synapse) cua té
bao than kinh [2, 8]. Cho dén nay, di c6 nhleu
cong trinh nghién ctru chimg minh mot s loai
o-conotoxin MVIIA tong hop héa hoc co kha
ning bao vé té bao than kinh trén md hinh giy
thiéu mau ndo thuc nghiém [4, 13, 15].

Omega-conotoxin MVIIA da duogc tach
dong, biéu hién trudc tién & dang protein dung
hop voéi thioredoxin (Trx-CTX), sau do dugc
tinh ché thanh cong (0-CTX) tai Phong Hoa
sinh protein, Vién Cong nghé sinh hoc. Omega-
conotoxin MVIIA & dang protein dung hop ¢o
thé duoc san xuat voi khdi lwong 16n va duoc
tinh ché theo mot quy trinh khong phuc tap [6],
vi vy s@ rat thuan loi néu dugc ding lam thudc.

Bai bao nay trinh bay cac két qua nghién
ciru kha nang su dung Trx-CTX do Vién Cong
nghé sinh hoc tao ra dé bao vé t€ bao than kinh
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trén m6 hinh gdy dot quy thuc nghiém trén
chudt nhat.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Trx-CTX ché tao tai Phong Hoa sinh
protein, Vién Cong nghé sinh hoc. Ketamin cua
hang Rhone M¢éreux, 2,3,5-
Triphenyltetrazolium chloride (TTC) cula
Merck, chi khau Surelon” ctua Suremed ( USP
size 6/0), hematoxylin - eosin cua hang Thermo
Shandon, kinh hién vi BX51 ctia hing Olympus.

Chuot thi nghiém 13 chudt nhit tring dong
Swiss, gidng duc, 2 thang tudi, trong luong
trung binh 1a 40g/con, nudi bang thirc in vién co
thanh phan protein 23%, m& 5%, carbonhydrate
45-55%, x0 5%.
Phuwong phap
M@ hinh thiéu mdu toan bé nio
Thiéu mdu trong 5 phiit

M hinh thiéu méu toan bo ndo duogc thuc
hién theo phuong phap cua Valentino et al.
(1993) [15]. Chudt duge gay mé bang ketamin
voi lidu 60ug/g, sau do duge c¢b dinh nim ngira
trén ban mo. Dung dao mod rach mot dudng &
giita ¢6 dai khoang 1-2 cm qua da ¢ chudt rdi
boc tach cho dén khi nhin thdy dong mach canh
hai bén. Dung kim ludn sgi chi khau tach dong
mach canh hai bén rdi thit lai. Sau 5 phut thi
ndi long, roi thao han soi chi ra. Sau d6 khau
16p da ngoai lai. Chudt & 16 thi nghiém lién sau
khi thao chi thit dong mach canh 45 phut, dugc
tiém vao tinh mach Trx-CTX véi lidu 5 mg/kg.
Sau 24 gio thi giét chudt, md iy ndo, ¢ dinh
ndo trong dung dich phéc moén trung tinh, duc
parafin, cit lat va nhudm tiéu ban béng
hematoxylin-eosin roi doc va chup mau tiéu ban
trén kinh hién vi.
Thiéu mdu trong 10 phiit

Chuot dugc giy mé, md nhu trén, roi thit
dong mach canh hai bén. Sau 10 phuat thi ndi
1ong, rdi thio hin sgi chi ra. Sau d6 khau 16p da
ngoai lai. Chudt & 16 thi nghiém lién sau khi
thao chi thét dong mach canh 45 phut, dugc
tiém vao tinh mach Trx-CTX véi liéu 10 mg/kg.
Sau 120 gio thi giét chudt, md 1ay ndo, cit lat va
nhuém tiéu ban bang hematoxylin-eosin rdi
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doc va chup mau tiéu ban trén kinh hién vi.
M@ hinh thiéu mdu cuc b nio

Hai muoi con chudt duoc chia déu thanh 2
16, mdi 16 10 con. M6 hinh thiéu méau cuc bod
nio duoc tién hanh theo phuong phap cua Pinte
et al. (2011) [10] c6 cai tién nhu sau: chudt
dugc gy mé bing ketamin véi lidu 60pug/g, sau
do dugc ¢ dinh ndm ngira trén ban md. Dung
dao md rach mot duong & giita ¢d, khoang 1-
2cm qua da c¢d chudt roi boc tach cho dén khi
nhin thiy déng mach canh bén trai va chd chac
ba chia thanh hai nhanh. Dung kim ludn s¢i chi
phau thuat (6/0) tach dong mach canh bén trai
trong (left internal carotid artery) rdi thét chi lai.
Ctr dé nit thit nhu vay rdi khau 16p da ngoai
lai. Chudt & 16 thi nghiém lién sau khi thio chi
thit dong mach canh 30 phut, dugc tiém vao
tinh mach Trx-CTX vdi lidu 5 mg/kg va sau 60
phit dwoc tiém nhic lai véi lidu nhu trén. Sau
24 gid thi quan sat, danh gia trang thai than kinh
dé cho diém theo thang diém cua Berdeson et
al. (1986) [1]. Sau 48 gio giét chudt, md lay
nio, nhuém TTC dé xac dinh thé tich phan nio
bi ton thuong hoac ¢ dinh ndo trong dung dich
formol trung tinh, duc parafin, cét lat va nhudém
tiéu ban bang hematoxylin-eosin rdi doc va
chup miu tiéu ban trén kinh hién vi.
DBdnh gid mirc d¢ ton thwong than kinh

Mirc d6 ton thuong than kinh cta chudt sau
khi mé duogc tién hanh dénh gia sau khi md 24
gir va cho diém theo phuwong phéap ciia Berdeson
et al. (1986) [1]. Piém O: chudt van dong binh
thuong, khoéng co biéu hién tén thwong thin
kinh; diém 1: chuét bi cong gap chan trudc; diém
2: chudt bj day troi vé phia tay bi liét; diém 3:
Chudt c6 biéu hién chay vong tron.
Do thé tich phan ndo bi ton thiong

Phan ndo chudt b tén thuong duoc x4c dinh
theo phuong phap cua Pateliya et al. (2008) [9]
co cai tién nhu sau: ndo chudt duge cat thanh
nhitng lat cit c6 chiéu day Imm rdi nhudém céc
lat cat trong dung dich TTC 1% trong 30 phut.
Lat cit s& c6 nhitng ving bit mau dé khong déu
nhau: dé sim hodc hdng tai nhat. Ving bit mau
it hon chinh 1a viing ndo bi ton thwong. Sau d6
dat 14t cit trén mot phién kinh. Trén bé mat lat
cit dat mot tAm nylon mong trong sudt co ké
cac 6 vudng nhé co dién tich 1 mm”. Bém cac 6
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vudng nhé dé tinh thé tich phin nio bi ton
thuong va thé tich cia moi lat cat. Cudi cung
cOng cac so liéu trén tat ca cac lat cat lai dé tinh
tong sO.
Nghién ciru t6 chire hoc mé néo

Nio cua chudt tai phin lung cua ving hai
ma (dorsal hippocampus ) dugc cat thanh cac lat
day 7 um dé nhuom HE va quan sat hinh thai
cac t€ bao than kinh CA1 (hinh 1).

. AR R B o

Hinh I. Hinh anh nhuom HE cua lat cit ving
lung d6i hai ma voi té bao CAl (hinh chir nhét).
Do phong dai 40 lan.

KET QUA VA THAO LUAN

Tac dung cia Trx-CTX trong truwong hop
thiéu mau toan bd nao
Thiéu mdu trong 5 phiit

Két qua nghién ciru to6 chic hoc cua mau

ndo chudt cho théy, ndo chudt bi thiéu mau
trong 5 phut c6 nhiéu té bao CAl cua ddi hai
méd c6 biéu hién bi mit mang té bao, nguyén
sinh chat tang bit mau d6 bi von lai, hodc chi
con 1a nhirng manh vun (hinh 2A), chung té
nhitng té bao nay da bj thwong ton, thim chi bj
chét. Trong khi d6, chudt bi thiéu mau ndo
nhung duoc tiém Trx-CTX c6 da s té bao thin
kinh c6 hinh anh té bao binh thudng, chi co rit
it t& bao c6 biéu hién bi ton thuong (hinh 2B).
Thiéu mdu trong 10 phiit

Nio chudt bi thiéu mau trong 10 phut co
biéu hién bi ton thwong ning hon chudt bi thiéu
mau trong 5 phut. Tuy nhién, ndo chudt duoc
tiém Trx-CTX (hinh 3D) van c6 it t& bao bj ton
thuong hon n3o chudt khong dugc ti€m
(hinh 3C).

Tac dung cia Trx-CTX trong truwong hop
thiéu mau cuc b nio
Pdnh gid mike dé ton thwong than kinh

Két qua xac dinh muc d6 ton thuong nio
theo thang diém ctia Berdeson et al. (1986) [1]
cho thdy chuét & 16 dbi ching khong dugce tiém
Trx-CTX ¢6 muc d6 ndo bi tdn thuong nidng
hon (nhiéu con bj cong gip cb chan trudce, bi
liét nhe chan trudc phai va c6 xu hudng chay
vong tron) va do d6 c6 sé diém cao hon so véi
chudt ¢ 16 thi nghiém duogc tiém Trx-CTX (da
s6 chuot chi bi cong nhe cb chan trudce phai,
chay déu hai bén) (bang 1).

Bdng 1. Két qua x4c dinh mirc d6 ton thuong cta ndo va do thé tich phan nio bi ton thuong

Chi tiéu L6 doi chiing L6 thi nghiém
Mirc d0 ton thuong ctia ndo (di€m) 2,38 +£0,32 0,93 +0,13
Thé tich ndo bi ton thuong (mm’) 22,00 +£2,70 11,44 +1,17

Do thé tich néo bi ton thuwong

) Thé tich ndo bi tdn thuong cta 9hu(3t o }6
dbi ching do duoc 1a 22,00 mm’, nhiéu hon hin
so voi 16 thi nghiém 13 11,44 mm’.

Té chirc hoc mé nio

Nio chudt cia 16 dbi chimg khéng dugc
tiém Trx-CTX bi ton thuong nhiéu hon 16 thi
nghiém dugc tiém Trx-CTX ciing thé hién rd
trén hinh anh t6 chirc hoc ctia md ndo (hinh 4).
Nao chudt ciia 16 doi ching cé nhi€u té bao

CAL bj chét (hinh 4E), trong khi da s6 € bao
cua ndo chudt 16 thi nghiém Qéu ¢6 hinh anh
binh thuong, khong bi thuong ton (hinh 4F).

THAO LUAN

Dot quy 12 mot bénh nguy hiém, thuong xay
ra do dong mach canh hay nhanh 1én ndo ctia nd
bi that lai hay bi tic hoan toan. Trong truong hop
nay, lugng mau Ién ndo bi gidm manh, lam cho
ndo bj thiéu 6 xy. Khi @6 s€ xay ra mot loat cac
phan mg nhu ting cudng duong phan hiém khi
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din dn can kiét ATP lam cho mang té bao bi
phan cuc. Té bao ting cuong tich liy glutamate
va su tich Iy chat ndy lam tang dot ngdt luong
Ca®" di vao trong té bao. Ca’" s& hoat hoa cac

enzym protease, phospholipase va nhitng enzym
ndy két hop voi nhiéu chét khac s& pha huy mang
té bao, cac vi soi, ty the ctia té bao than kinh va
cubi cung 13 1am chét té bao [16].

Hinh 2. Anh nhuom HE té bao CAIl ndo chudt thiéu mau toan bd ndo trong 5 phat
A. Chudt doi ching ( mili tén chi t€ bao bi chét ); B. Chudt tiém Trx-CTX. D9 phong dai 400 lan.

Hinh 3. Anh nhuém HE té bao CAl ndo chuft thiéu mau toan bd ndo trong 10 phat
C. Chuét doi chimg ( mili tén chi té bao bi ton thwong); D. Chuét tiém Trx-CTX . D6 phéng dai 400 lan.

Hinh 4. Anh nhuom HE té bao CAIl ndo chudt thét dong mach canh trai trong vinh vién. .
E. Chudt doi chung ( miii tén chi té bao bi ton thuong); F. Chudt tiém Trx-CTX . D9 phong dai 400 lan.

Vung ndo thuong hay bi ton thwong nhiéu
nhit do thiéu mau ndo 13 ving doi hai mi, dic
biét 1a cac té bao CAl cua nd. Pay ciing 14 ving
¢6 vai trod rat quan trong ddi véi tri nhé cua con
nguoi. Chinh vi vdy, cac cong trinh nghién ctru
vé tén thuong ndo do dot quy thudng tap trung
nghién ctru vé ving nay.

Trong thi nghi€m, ching t6i da st dung cac
md hinh gay thiéu mau nio khac nhau: mé hinh
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gdy thiéu mau nio toan bo va méd hinh thiéu
mau ndo cuc bd. Trong mo hinh thiéu mau nio
toan bo, thoi gian thiéu mau nio ngin, trong 5
phut va trong 10 phat. Sau d6 thoi gian nudi
chuot tiép theo ciing khac nhau, twong tng la 24
gio va 120 gio. Két qua trong ca 2 mé hinh déu
cho thiy ndo bj ton thuong véi mirc do khac
nhau: chudt thiéu mau trong 10 phut va giét md
sau 120 gio c6 sd lugng té bao ndo chét nhidu
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hon chudt thiéu mau nio trong 5 phut va giét
md sau 24 gid. Piéu d6 cho thdy, mic do tén
thuong ctiia ndo phu thudc khong nhitng vao
thoi gian ndo bi thiéu mau ma con vao thoi gian
xay ra sau do. Két qua nay phu hop véi két qua
thi nghiém ctia Colbourne et al. (1999) [5]. Tuy
nhién, ca 2 mo hinh thi nghiém déu cho thay,
chudt duogc tiém Trx-CTX cé ndo it bi ton
thuong hon chudt khong dugc tiém, ching td
Trx-CTX di chin duoc phin ndo dong Ca’" tran
vao qua muc trong té bao than kinh khi ndo bj
thiéu mau va do d6 da co tac dung bao vé cac té
bao than kinh.

Tac dung bao vé té bao than kinh cua Trx-
CTX moét 1an nira duoc khﬁng dinh va dugc thé
hién rd trong mo6 hinh thiéu mau ndo cuc bo.
Céc két qua do thé tich ndo bi pha huy, x4c dinh
murc d6 ton thuong ndo va két qua nghién ctru td
chic hoc déu cho théy ndo chudt duoc tiém
Trx-CTX it bi tén thwong hon. Nhu vay, Trx-
CTX khong nhitng chi co6 tic dung déi voi
truong hop ndo bi thiéu mau thoang qua ma con
c6 tac dung khi mét phﬁn ctia ndo bi thiéu mau
trong mot thoi gian dai. Nhitng két qua nay rat
¢6 y nghia trong viéc tim ra mot loai thuéc moi
diéu tri cho bénh dot quy ¢ nguoi.

Trong mdt cong trinh nghién ctru khac [6],
ching t6i cling da xac dinh dugc Trx-CTX co
hoat tinh giam dau rat tot. Trx-CTX c6 thé duoc
san xuat voi khéi luong 16n va dugc tinh ché
theo mot quy trinh khong phuc tap. Vi vdy, co
thé str dung Trx-CTX lam nguyén liéu cho cac
cong trinh nghién ctru tiép theo voi muc dich
lam thudc chira bénh cho ngudi.

KET LUAN

Omega-conotoxin MVIIA & dang protein
dung hop do Vién Cong nghé sinh hoc tao ra ¢
tac dung bao vé té bao than kinh trén mé hinh
chudt nhit bi thiéu mau ndo toan bd va mé hinh
thiéu mau ndo cuc bo.

Loi cam on: Cong trinh dugc tai trg boi kinh phi
ctia dé tai cAp Vién Khoa hoc va Cong nghé Viét
Nam (2011-2012, ma s6: VAST03.02/11-12.
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RESEARCH ON NEUROPROTECTIVE EFFECTS OF
A FUSION PROTEIN OF o-CONOTOXIN MVIIA AND THIOREDOXIN

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

Institute of Biotechnology, VAST

SUMMARY

Ischemic stroke is one of the most dangerous human diseases. Blood supply to the brain is decreased
initiating the ischemic cascade with the consequence of a Ca*" influx into nerve-cells. This Ca*" influx can
than cause neuronal injury or death of cells. Omega-conotoxin MVIIA (0-CTX) is a neurotoxin isolated from
the venom of Cone snail Conus magus. It is a potent selective blocker of the N-type voltage-sensitive calcium
channel in neurons and therefore has the potential to promote neuroprotection through inhibition of Ca2"
influx into nerve-cells. ®-CTX has been cloned, expressed in the fusion form with thioredoxin (Trx-CTX ) in
E. coli in the institute of biotechnology, Hanoi. In this paper we present our study on neuroprotectiv activity
of Trx-CTX in mouse model of global cerebral ischemia and focal brain ischemia. The experiments were
carried out in male mice of Swiss race weighing 40 g. Trx-CTX were injected i.v. in the model of global
cerebral ischemia, one time with a dose of 5 or 10 mg/kg and in the other model two times, each with a dose
of 5 mg/kg. The results showed that in global cerebral ischemia Trx-CTX has decreased neuronal injury and
death of CA1 cells of dorsal hippogampus. In other model Trx-CTX also decreased infarction size of the
ischemic brain. Trx-CTX proof to possess neuroprotective effect and could be used in further researchs for
medicinal purpose.
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