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TOM TAT
Lan dau tién tai Viét Nam chung t6i da ché tao thanh céng bo kit ELISA phat hién dugc noc cla bén
loai rAn doc thudng gay tai nan ran can tai Viét Nam: Luc xanh (Trimeresurus albolabris), Cham quap
(Calloselasma rhodostoma), H8 dat (Naja kaouthia) va H& chiia (Ophiophagus hannah). Xét nghiém cé
kha nang phat hién noc déc trong céc loai dich sinh hoc khac nhau bao gébm mau toan phén, huyét thanh,
huyén tuong, nudc tiéu va dung dich dém vdi d6 nhay dat miéc nanogram. Trén mé hinh gay nhiém doc
noc ran thuc nghiém, xét nghiém c6 kha nang phat hién noc doc trong 20/20 (100%) s6 mau mau chudt
gay doc véi lieu 2 LDy, va 15/20 (75%) s6 mau mau chudt gay doc vdéi liéu 0,5 LDy, noc doc clia cac loai
ran nghién clu. Khéng thdy cé phan (ng duong tinh gid xuét hién & ca 5/5 mau chiing am. Két qua cho
th&y bd xét nghiém cé kha n&ng phat hién noc doc & cac déi tuong cé nhiém noc ddc toan than va tai ché,
c6 thé dem ra (ing dung th nghiém véi cac mau bénh pham I4y ti ngusi bi rén can.
* Tir khoa: Ran ddc cén; Xét nghiém ELISA; Kit phat hién noc ran.

DEVELOPMENT OF ELISA FOR DETECTION OF VENOMS OF
THE FOUR COMMON VENOMOUS SNAKES IN VIETNAM AND
APPLICATION IN EXPERIMENTAL SNAKEBITE DIAGNOSIS

Do Khac Dai; Do Minh Trung
Nguyen Dang Dung ; Le Van Dong
SUMMARY

We have successfully, for the first time in Vietnam, developed a snake venom detection kit for the
identification of venoms of the four common venomous snakes in Vietnam viz. Green pit Viver
(Trimeresurus albolabris), Malayan pit Viper (Calloselasma rhodostoma), common Cobra (Naja kaouthia)
and king Cobra (Ophiophagus hannah). The kit can detect snake venom in different sample types
including whole blood, serum, plasma, urine and sample buffer with the sensitivity of nanogram levels. In
the experimental envenoming model, the kit can detect venom in 20/20 blood samples taken from animal
injected with 2 LD, of the venoms; 15/20 blood samples taken from animal injected with 0.5 LD, of the
venoms; none of 5 negative control show fault positive results. These data show that this venom detection
kit can detect venoms in systemically as well as locally envenomed animals, and can be potential in testing
with snakebite human samples.

* Key words: Snakebite; ELISA; Snake venom detection kit.
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DPAT VAN DE

Ran can la mét tai nan thudng gap & cac
nuéc vung nhiét déi, tdp trung G cac doi
tuong bat va nuéi rdn, néng dan, céng nhan
lam truong, bé doéi thuc hanh huan luyén va
tac chién trong diéu kién da ngoai... Pay la
moét cap clu can phai dugc xU tri kip thdi,
viia dé clu tinh mang nan nhan, vira dé
ngan nglia cac tén thuong do noc ddc lam
anh hudng dén chiic nang lao dong va tham
my cla nan nhan séng s6t sau tai nan
2, 10].

& nudc ta, theo thdng ké clia Bénh vién
Cho Ray, Thanh phé H& Chi Minh, hang
nam c6 khoang 600 - 1000 nan nhan bi ran
can dén cép clu va diéu tri, trong dé hay
g4p nhat la: Luc xanh (Trimeresurus albolabris),
Cham quap (Calloselasma rhodostoma), H&
dat (Naja kaouthia) va H6 chua (Ophiophagus
hannah) [3, 4]. Hién nay, cac cd sG trong
nudc nhu Trung tdam chéng doc Quédc gia va
Vién Vacxin Nha Trang, da va dang tién
hanh ché tao cac loai huyét thanh khang
noc ran don gia chéng lai noc ddc cla ting
loai rAn doc ké trén va dang 4p dung vao
diéu tri trén 1am sang tai Bénh vién Bach
Mai, Bénh vién Chg Ry, Bénh vién Nhi
déng 1 Thanh phd H6 Chi Minh, Khoa Cap
cltu rédn ddéc can thude Trai rAn Déng Tam,
Quan khu 9. Tuy nhién, diéu quan trong
trong cdp ctu va diéu tri cho nhiing bénh
nhan bi rédn doéc can, dic biét 1a khi dung
huyét thanh khang noc rén don gia, 1a can
xac dinh chinh xac loai rdn da can bénh
nhan dé x& tri cdp clu dung cach va sl
dung ding loai khang huyét thanh. Xuéat

phat t&f nhitng van dé néu trén, chang toi
ti€n hanh nghién cru nay nham muc tiéu:

- Nghién cutru ché tao bd xét nghiém
ELISA phat hién noc ctia bén loai ran doc
thuong gap & Viét Nam.

- Danh gia kha nang phat hién noc ran
déc 8 mé hinh gay déc thuc nghiém trén
dbng vat.

POI TUONG VA PHUONG PHAP
NGHIEN cUU

1. Ddi tugng va vat liéu nghién ctru.

Bén loai huyét thanh khang noc rén don
gia cla bon loai rdn doc gébm: Luc xanh,
Cham quap, H6 dat va Hé chua dudc ché
tao va xac dinh hiéu gia trong nghién ctu
truée [1].

Céac héa chat, sinh phdm bao gém: kit
tach chiét IgG bang phuong phap sac ky
ai luc véi protein A va kit dinh luong
protein bang phuong phap do mau (Bio-
Rad, Hoa Ky); hat sepharose 4B hoat h6a
bang CNBr cla hang Armersham (Thuy
Dién); cac hoa chat DSMO, biotin-N-hydroxy-
succinimide ester, phic hgdp avidin-enzym
peroxidase, cd chat o-phenylenediamine
(OPD), co chat tetramethylbenzidine (TMB)
cla hang Sigma (Hoa Ky). Cac hoda chét
théng thudng con lai dén dat tiéu chuén
chat lugng phan tich do nha phan phéi
chinh thiic cung cap.

Chuét nhat trdng (45 con) khoé manh,
trong lugng tir 18 - 22 gam do Ban cung cép
dong vat thi nghiém, Hoc vién Quéan y cung
cap.

2. Phuong phap nghién curu.
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* Tinh ché khang thé:

Khang thé d&c hiéu véi noc ran cla ting
loai rdn dugc tach chiét va tinh sach tu
huyét thanh thé gay mién dich theo qui trinh
tinh ché& 3 budc phdi hop sac ky ai luc véi
sac ky mién dich: 1) tach chiét IgG tir huyét
thanh thd bang sic ky ai luc véi cot protein
A; 2) tach chiét IgG dac hiéu noc ran tir ché
phdm IgG téng s& bang sic ky mién dich
v4i cot khang nguyén protein noc ran: dung
dich khang thé IgG thu dugc tir huyét thanh
thd (gay mién dich véi ting khang nguyén
noc ran) cho chay qua cét sdc ky mién dich
chlra khang nguyén noc rén tuong (ng; va
3) loai bd cac phan ti khang thé phan (ng
chéo gilita cac loai rdn bang phuong phap
h&p phu mién dich: khang thé khang noc
rén thu dugc & budc 2 cho chay 1an luot qua
cac cbt chlra khang nguyén noc ran cla 3
loai con lai.

San pham thu dugc sau hdp phu mién
dich dudc coi la khang thé dac hiéu loai ran.
Kiém tra hoat tinh cia khang thé thu duoc
sau tinh ché& va kha nang phan ing chéo
clia ch& pham khang thé d&c hiéu loai bang
phuong phap ELISA gian tiép [1].

* Gan biotin vao khang thé:

Trén dung dich biotin (biotin-N-hydroxy-
succinimide ester, 2 mg/ml trong DMSO) véi
dung dich khang thé (1,0 mg/ml trong NaHCO,
0,1M, pH = 8,3) theo ty I& 1:8 vé thé tich va
U & nhiét dé phong 4 gid. Loai bd biotin con
du bang phuong phéap sac ky loc gel. Khang
thé gén biotin dudc bdo quan & -20°C dén
khi st dung.

* Xét nghiém ELISA phat hién noc ran:

Xay dung xét nghiém theo nguyén tic
phan (ng ELISA kiéu sandwich (hinh 1a).
Giéng gén khang thé dudc dung ngay dé
xét nghiém phat hién noc rédn hodc bao
quan & 4°C trong tai nilon gan kin cho dén
khi st dung.

* Kit ELISA chén doan rdn déc can:

S dung phién ELISA loai 6 giéng gan
trén cac gia dé dé tién hanh ché tao bo xét
nghiém. Trong d6, mét giéng B lam chimng
duong, 1 giéng C lam ching &m va 4 giéng
con lai dung @& chan doan phan biét 4 loai
noc doc ran (hinh 1b). Khang thé dac hiéu
loai rdn gan I&én cac giéng tuong (ng. Qui
trinh xét nghiém nhu sau:

/—7— Co chit OPD
\Jx :
5 \_;7 P

b -
E T WOREN

Avidin-HRP

FRE) KT gén biotin
Noc rin
KT pha trén
Y Y Y giéng ELISA
Am tinh Dwong tinh
(a)
Giéng Vai tro
B Ching duong
(65 Chiing am

Phat hién noc ran hé chia

Phat hién noc ran hd dat

Phat hién noc rén cham quap

00010

Phat hién noc rén luc xanh

(b)

Hinh 1: Nguyén ly phan (mg ELISA (a)
va so do kit phat hién noc ran (b).
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-Budc 1: chudn bi bd ELISA lam xét
nghiém gan trén gia dé.

- Bu6c 2: cho 100 ul mau thr (mau toan
phan cé chéng déng, huyét tuong, huyét
thanh, nudc tiéu...) vao mdi giéng tir D dén
G, hai giéng déi chiing cho dung dich khang
nguyén chuén. U 37°C trong 15 phut.

- Bu6c 3: rlta 5 lan bang dung dich rira
PBS-Tween.

- Budc 4: dua khang thé gan biotin vao
tat ca cac giéng. U 37°C trong 15 phit.

- Budc 5: rlta nhu buéc 3.

- Budc 6: thém phic hdp enzym avidin-
HRP vao méi giéng. U 37°C trong 5 phit.

- Budc 7: rita nhu budc 3.

- Bu6c 8: thém co chat mau. Méi giéng
100 ul co chat OPD néng do 0,5 mg/ml cé
bé sung thém 0,006% H,0,. Poc két qua
sau 5 phut. Co chat tor khéng mau chuyén
sang mau vang. Hoac do cudng ddé quang
hoc & budc séng 450 nm va phan tich két
qua.

Nhén dinh két qua: xét nghiém dugc coi
la cb gia tri khi giéng d6i chiing duong cho
mau vang rd, giéng déi chiing &m khong 1én
mau hodc c6 mau vang nhat. K&t qua nhan
dinh nhu sau:

- Chi 1 trong 4 giéng (D dén G) cho mau
vang rd rét, con cac giéng khac khong mau
ho&c mau nhat: mau xét nghiém dé chia
noc ran tuong Ung vdi khang thé dic hiéu
loai rAn da gan trén giéng do.

- C6 nhiéu hon 1 giéng trong 4 giéng (tor
D dén G) cho mau vang hoic xanh: giéng
nao cho mau rd nhat chira noc rén tuong
ng véi khang thé dic hiéu loai da gan trén
giéng do.

- Khéng c6 giéng nao (tur giéng D dén
giéng G) 1én mau: c6 2 kha nang.

+ Mau xét nghiém c6 noc déc cla 1
trong 4 loai ran, nhung néng dé quéa thap
dudi ngudng phat hién clia xét nghiém.

+ MAu xét nghiém c6 chlra noc déc cla
loai rdn nao do6, khéng thudc 1 trong 4 loai
réan dang nghién clu.

* Gay déc thuc nghiém chudt nhat trang
vdi noc ran:

Chubdt nhat trdng duoc chia thanh 9 16,
mbi 16 5 con. TU 16 th(r nhat dén 16 th(r tu
tiém noc doc tuong ng cla céac loai ran Luc
xanh, Cham quap, H8 dat va Hé chua véi
néng dd noc tuong duong véi 0,5 LD, cla
mbi noc ran. T 16 th nam dén 16 th(r tam
tiém noc doc tuong (mg cla cac loai ran Luc
xanh, Cham quap, H8 dat va Hé chaa véi
néng do noc tuong duong vGi 2 LDy, cla
mbi noc ran. L6 th(r chin 1a chimg am, tiém
dung dich NaCl 0,9%. Pha noc ran trong
NaCl 0,9% va tiém vao mat ngoai dui sau
bén phai cla chudt. 30 phat sau khi tiém,
|&y méau chudt, s&¢ dung mau toan phan
ho#c huyét tuong dé xac dinh su c6 mat clia

noc doc.
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KET QUA NGHIEN cUU VA BAN LUAN

1. Tinh ché& khang thé khang noc ran dic hiéu loai ran.

Kiém tra tinh dac hiéu ctia mdi ché pham khang thé dac hiéu véi tiing loai rén bang

phuong phap ELISA. U cac ché& pham khang thé dac hiéu loai & cac nong do khac nhau voi

noc doc cla loai rAn da dung gay mién dich va noc déc cla céac loai ran con lai.

Khang nguyén nge rén lyc xanh Khang nguyén nge rin cham quap
25 2.5
—$— KTOHL Juc xanh —— KTOHL jue xanh
2 —B—KTDHL cham quap 2 —— KTOHL chém quap
—k— KTOHL h8 dat —k— KTBHL hd odt
1 —8— KTOHL kG chia T 15 —8—KTOHL hd chiia
= —5— KT th thurong =" —¥— KT ih6 thudng
= ]
= =
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0 T T T T T T T | 0 T T T T T T T 1
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A Néng dé KT (ng'ml) B Néng d4 KT (ng/ml)
Khang nguyén ngc ran hd dat Khang nguyén noc rén hé chia
245 25
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2 —B— KTOHL cham quap . — B KTOHL cham quap
—k— KTEHL hd st —k— KTOHL D a&
. —8— KTEHL 1 chila —a— KTOHL hd chia
E 135 4 —k— KT thudng E 154 —k— KTEHL thd thurong
= o
2 g
5 1 8 1
054 05 |
[ ——
0 A - —_— 0 T T T T T T T |
500 250 125 625 312 156 78 39 500 250 125 625 312 156 78 38
C Néng dé KT (ng/ml) D Néng a6 KT (ngiml)

Hinh 2: K&t qua danh gia tinh dac hiéu loai rdn cla cac ché pham khang thé.

Cac ché& pham khang thé dac hiéu loai
rén thu dugc phan (ng rat manh véi noc doc
tuong Gng. Tai néng d6 khang thé cao trén
100 ng/ml van c¢6 hién tuong phan (ing chéo
cho két qua duang tinh. Tuy nhién, véi cac
néng doé nay dd tuong phan vé mat do
quang hoc gilra cap phan Ung dac hiéu véi
phan (ng chéo réat I6n, cho phép coi cac

ch& pham khang thé thu dugdc 1a khang thé
dac hiéu loai ran.

2. D6 nhay cua xét nghiém ELISA va
kha nang phat hién noc ran trong cac
loai mau thir khac nhau trén in vitro.

Do nhay clia phan Gng ELISA nhan biét
noc doc ran da dudc xac dinh vdi ting loai
dich co thé 1a mau toan phan, huyét tuong,

5
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huyét thanh, nuéc tiéu va dung dich dém
PBS. Noc déc véi ndng do dudc pha loang
bac hai trong cac mau dich sinh hoc ké trén
cla ngudi khde manh khéng bi rdn can
hodc pha trong dung dich dém. M&i mau
xét nghiém tién hanh 3 giéng song song
(triplicate), st dung PBS lam d6i chimg am.
Xac dinh gia tri gidi han bang gia tri trung
binh cong véi 3 1an dd léch chudn (mean +
3SD) cla dd hdp phu quang t&f cac mau
chiing am.

3.0

—=— Ré&n luc xanh
---~ Ré&ncham quap
—— Rén hé dét
-——-e— R&n hé chda
20 o BsA

2.5

OD (420)

0.5
Mean+3SD

0.0

T T T T T T T T T T T T
012025 0510 20 40 80 16 32 64 128 256

Néng @6 noc (ng/ml)

Hinh 3: Budng chuan biéu thi tuong quan
gita mat dé quang hoc cla xét nghiém
ELISA nhan biét noc ddc rédn & cac néng
d6 khac nhau pha trong dung dich PBS 1%.

Bang 1: B6 nhay clia phan (mg ELISA
phat hién noc cla bén loai ran trén trong
cac loai dich sinh hoc va dung dich dém
khac nhau.

DO NHAY (ng/ml)

Cham HS HS
quap dat chia

LOAI MAU Luc
xanh

Mau toan phan 3,2 3,2 1,6 1,6

Huyét tuang 1,6 0,8 0,8 0,8
Huyét thanh 0,8 0,8 0,4 0,8
Nudc tiéu 1,6 1,6 1,6 3,2

Dung dich dém 0,8 0,8 0,4 0,4

Két qua trén cho thay xét nghiém cé thé
phat hién noc déc trong tat c& cac mau thlr
va dd nhay clia phan (ng khac nhau & moi
loai dich thé va loai rén. Tuy nhién xét
nghiém nay cé thé phat hién noc doc & mic
nanogram. Selvanayagam va CS (1999)
théng bao lugng noc ddc cla bén loai ran
phd bién & An D6 trong cac dich sinh hoc
dao déng tir 0 - 479 ng/ml va trung binh 200
ng/ml [6]. Nong dé noc déc trong mau bénh
nhan phu thuéc vao mét sé yéu t6, ca vé
lugng noc ran dudc tiém vao cd thé nan
nhan ciing nhu cac yéu t6 thuéc vé ban
than ngudi bénh va cac yéu t6 cap clu, diéu
tri, thoi gian |14y va loai mau xét nghiém [6,
7, 9, 10]. Trong nghién cGu nay, d6 nhay
cla xét nghiém dat miic nanogram doi véi
cac mau mau, huyét tuong, huyét thanh,
nudc tiéu. Ngudng phat hién nay cé thé dap
{ing yéu cau can xét nghiém & mic vai chuc
nanogram & bénh nhan c6 biéu hién nhiém
noc doc toan than va moét sé trudng hgp mdi
chi c6 nhiém noc déc cuc bd nhung viéc 1ay
mau va thai gian I&y mau thich hop [4, 5, 6].

3. Chan doan ran doc cin trén mod
hinh gay doc thuc nghiém.

Tién hanh th& nghiém gay nhiém doc

noc rén v6i mdi loai noc 2 néng dd thap

6
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(tuong duong véi 0,5 LDg,) va cao (tuong
duong véi 2 LDy,) nham danh gia kha nang
chan doan dinh tinh loai rdn gay nhiém doc
noc ran khi c6 hodc khéng c6 biéu hién
nhiém doc toan than.

Bang 2: K&t qua chan doan ran can trén
thuc nghiém.

PHAN UNG DUONG TiNH VO

LOAI RAN VA 2
RAN (n = 5)

NONG DO
NOC TIEM

NHOM

Luc | Cham | HS8 | Hé
xanh | quap dat | chua
1 Luc xanh 4/5 | 0/5 | 0/5 | 0/5
1 mg/kg
(0,5 LDsp)

2 Cham quap 0/5 5/5 | 0/5 | 0/5
3 mg/kg
(0.5 LDs,)

3 HE dat 0/5 | 0/5 | 3/5 | 0/5
0,08 mg/kg
(0,5 LDg,)

4 HS chda 0/5 | 0/5 | 0/5 | 3/5
0,4 mg/kg
(0,5 LDg,)

5 Luc xanh 5/5 | 0/5 | 0/5 | 0/5
4 mg/kg
(2 LDs)

6 Cham quap 0/5 | 5/5 | 0/5 | 0/5
12 mg/kg
(2 LDs)

7 HE dat 0/5 | 0/5 | 5/5 | 0/5
0,32 mg/kg
(2 LDs)

8 HG chda 0/5 | 0/5 | 0/5 | 5/5
1,6 mg/kg
(2 LDs)

9 NuGc mudi 0/5 | 0/5 | 0/5 | 0/5
sinh ly

Két qua cho thdy cac mau mau cla dong
vat gay doc vai lieu cao (2 LDg) (nhém 5
dén 8) déu cho phan (ing duong tinh. Ty |&
phat hién c6 noc doc dat 20/20 mau mau
(100%). C6 su phu hgp hoan toan gitra loai
noc gay doéc cho dong vat va két qua xét
nghiém ELISA véi ty 1&6 mau duong tinh chi
thi dung loai ran véi s6 dong vat gay doc voi
noc cla ca bon loai rdn déu dat 5/5 mau.
Vé6i ddng vat dugc gay doc liéu thdp (0,5
LDs) (nhém 1 dén 4) cho két qua xét
nghiém khéng phai tat c& cac mau mau lay
tir déng vat gay doc véi liéu thap déu cho
két qua duang tinh. Ty 1& phat hién c6 noc
doc chi dat 15/20 (75%). Tuy nhién, két qua
duong tinh déu hién thi dung loai ran cla
mau noc da dung dé gay doc thuc nghiém.
Ca 5 mau tiém nudc mudi sinh ly chiing am
déu cho két qua am tinh, khéng ¢ trudng
hdp ndo duong tinh gia. Piéu nay thé hién
kha nang loai trir trudng hap khéng cb noc
dodc, gop phan vao chan doan trudng hap c6
rdn can nhung 1a rdn khéng doéc hodc rén
dodc cén khong tiém noc doc vao co thé nan
nhan [7, 9, 10]. Cac két qua nay cho thay
khd nang phat hién noc déc cao khi ¢
nhiém noc doc toan than (tiém liéu 2 LDy),
khi chi c6 nhiém doc cuc bd thi kha nang
phat hién noc déc trong mau han ché. Diéu
nay phlu hop véi két qua dién bién trén 1am
sang cla cac tac gia khac va cho thdy bd
xét nghiém nay du tiéu chudn dé thdr nghiém
v6i bénh pham lam sang [4, 6].
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KET LUAN

Xét nghiém ELISA dudc tao ra cd kha
nang phat hién va phan biét noc déc cla
bén loai ran déc thudng gap & Viét Nam véi
ngudng phat hién dat nanogram trong dich
sinh hoc théng thudng nhu mau, nudc tiéu.
Thd nghiém véi dong vat tiém noc déc cho
thdy xét nghiém cé kha nang phat hién
dudc noc dbéc trong mau déng vat sau
khi gay doc véi liéu gay nhiém doc toan
than (2 LDs,) cling nhu nhiém déc cuc bd
(0,5 LDsgy).
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