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NGHIEN Cl’U CHE TAO XET NGHIEM ELISA KIEU SANDWICH
SU’ DUNG 3 LOAI KHANG THE DAC HIEU PHAT HIEN
NOC RAN LUC XANH VA HO PAT

D6 Khdc Pai*; Nguyén Trwong Son**; Lé Van Béng*

TOM TAT

Lan dau tién tai Viét Nam, ching t6i da st dung md hinh 3 khang thé d&c hiéu dé ché tao xét
nghiém ELISA phat hién va phan biét noc doc cla 2 loai ran doc thwdng gay tai nan & Viét Nam la
rén Luc xanh (Trimeresurus albolabris) va H6 dat (Naja kaouthia) v&i nguwéng phat hién dat mic
nanogram/ml mau, nwéc tiéu va dung dich dém. Khang thé nguwa, loai dang s dung dé diéu trj trén
lam sang do IVAC cung cép, dwoc dung lam khang thé bat gir. Khang thé thé d&c hiéu véi tirng noc
rén dwoc dung lam khang thé phat hién. Céng hop khang thé khang 1gG cda thé gén enzym
peroxidase dé phat hién khang thé thd da gan vao khang nguyén noc ran trong mau xét nghiém
duoc khang thé ngwa bét gitr. Tw xét nghiém ELISA don 1& cho tirng loai ran, da thiét ké va ché tao
thanh cong bo kit cung luc c6 thé st dung cho xét nghiém 3 loai bénh pham gdm mau, nwéc tiéu va
dich vét can hoéc dich nét phéng. Budc dau thtr nghiém véi bénh phdm 14y tir BN ran doc cén cho
thay b kit c6 kha nang phat hién va phan biét noc doc cla 2 loai rdn nghién ciru.

* T khod: R&n ddc cén; Xét nghiém ELISA; Kit phat hién noc rén; Ran Luc xanh; Ran H6 dét.

DEVELOPMENT OF SANDWICH ELISA USING 3 SPECIFICITY ANTIBODIES FOR
DETECTION OF VENOMS OF GREEN PIT VIPER AND COMMON COBRA

SUMMARY

We have been successful for the first time, in developing a snake venom detection kit by utilizing
3 specificity antibodies for the identification of venoms of the two common venomous snakes in
Vietnam viz. green pit viper (Trimeresurus albolabris) and common cobra (Naja kaouthia) with the
sensitivity at nanogram levels in whole blood, urine and sample buffer. Venoms-specific horse
antisera (supplied by IVAC to be used in treatment of snake-bite victims) were used as the capture
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antibodies. Antibody from rabbit sera specific to snake venoms was used as the detection antibodies.

Finally, monoclonal anti - rabbit IgG conjugated with peroxidase that produced in muose was used to
detect rabbit IgG in venom antigen - rabbit IgG complex formed previously in captured by horse
antibodies. We have designed sandwich ELISA kit format that can test simultaneously 3 samples
including whole blood, urine and wound exudate/blister fluid. Premilinary data showed that the newly
developed venom detection kit was able to detect and identify venoms of the green pit viper and

common cobra in clinical samples.

* Key words: Snakebite; ELISA; Snake venom detection kit; Green pit viper; Common cobra.

DAT VAN DE

Ran cén la mot tai nan thuwong gap &
cac nwdc nhiét doi, tap trung & dbi twong
bét va nudi ran, nong dan, cong nhan lam
tredng, b ddi thye hanh huan luyén va tac
chién trong diéu kién da ngoai... Bénh nhan
(BN) bi r&dn cén ddéc gay trang thai nhiém
doc noc ran, day la mot cp clru can phai
xW tri kip thoi, vira d& clru tinh mang, vira
dé ngan ngra tén thwong do noc déc lam
anh hwéng dén chirc ndng lao dong va thadm
my cla nan nhan sau tai nan [3, 4]. Cac xét
nghiém phat hién noc déc cho phép xac
dinh noc ddc co trong co thé nan nhan hay
khéng, thudc loai rdn doc nao, tr d6 giup
dinh hwéng trong viéc xt tri BN, dac biét
diéu tri bang huyét thanh khang noc don
dac hiéu loai [1, 4, 8].

Tai Viéet Nam, Vién Vacxin Nha Trang
(IVAC) da ché tao cac loai huyét thanh khang
noc ran don dac hiéu loai chéng lai noc doc
cla 2 loai ran doc thwdng gay ra tai nan &
nuwéc ta: rén Luc xanh (Trimeresurus albolabris)
va ran Hb6 dat (Naja kaouthia). Cac huyét
thanh nay dang duwoc s dung & nhiéu co
s& cap ctru didu tri ran doc can. Diéu mau
chét khi st¢ dung huyét thanh nay, can xac
dinh chinh xac loai rdn da can BN. Xét
nghiém phat hién noc ran doc c6 vai trd hé

tro dac lwc trong chan doan loai rén doc
can, dac biét khi nan nhan dén sém chuwa
céd trieu ching l1am sang. Nhirng nghién
ctru trwwde cla chung téi st dung cung mot
ché phdm khang thé dac hiéu loai rén co
ngudn gbc tlr huyét thanh thd dé ché tao bd
xét nghiém ELISA sandwich phat hién noc
cla 4 loai rén doc thwdng gap & Viét Nam.
Tuy nhién, thoi gian 6n dinh cha bo xét
nghiém twong dbi ngén do cac yéu té lién
quan dén quy trinh ché tao bd xét nghiém
con thd cong, chwa toi wu, nhw diéu kién
ché tao kit xét nghiém thwong phdm. Hon
nira, do ngudn khang thé st dung dé phat
hién noc rédn doc khong phai & ngudn
khang thé st dung dé diéu trj dac hiéu cho
BN, tir d6 c6 nhirng nghi ngai vé kha nang
xét nghiém bang khang thé thé trén lam
sang co két qua duong tinh véi mot loai rén
nhat dinh nhung chwa chéc huyét thanh
ngwa dung dé didu tri sé cé hiéu qua néu
ngudn khang nguyén noc ran dung dé ché
tao 2 loai khang thé khac nhau [1, 2, 3].
Do vay, chung t6i tién hanh nghién ctru nay
v&i muc tiéu: Ché tao xét nghiém phéat hién
noc rén str dung chinh ché phdm khéang thé
dung trong diéu tri cho BN bj rén cén lam
moét thanh phan cua hé khéng thé trong
phén (g ELISA kiéu sandwich.
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VAT LIEU VA PHUONG PHAP
NGHIEN cU’U

1. vat liéu nghién ctru.

Khang thé thé khang noc don dic hiéu
lodi v&i noc ran Luc xanh va noc rdn H6 dat
dwoc ché tao, xac dinh hiéu gia va tinh
sach theo quy trinh két hop gitra sac ky ai
lwc va sac ky mién dich dé thu dwoc san
phdm tinh sach 1a IgG thé khang noc rén
don dac hiéu loai. Quy trinh tinh sach nay
dwoc md t& chi tiét trong cac nghién clru
trwdc cda chung t6i [1, 2].

Céc ché pham huyét thanh ngwa khang
noc don dac hiéu loai v&i noc ran Luc xanh
va noc ran Hb déat, loai dang s dung dé
diéu tri cho BN rdn doc can tai cac co sé&
y t&, dwoc IVAC cung cép dwdi dang dung
dich huyét thanh trong lo thay tinh nat kin.

Cong hop khang thé khang IgG cla thé
gan enzym horseradish peroxidase (HRP):
co chét o-phenylenediamine (OPD) do hang
Sigma (My) cung cip. Cac hoa chét théng
thwong khac déu dat tiéu chuan chat lwong
phan tich do cac nha phan phdi chinh thirc
cung cap.

Noc ran Luc xanh, H6 dat, Cham quap
va Hb chua do Trung tdm Nuéi tréng bao
tdn san xuat va ché bién dwoc lieu Quan
khu 9 (trai rAn Bdng Tam) cung cap duwdi
dang noc dong khd.

M3u bénh phdm xét nghiém phat hién
noc r&n gdbm: 4 mau méau toan phan, 4 mau
huyét thanh va 1 mau dich nét phéng cua 4
BN bi rdn doc can phai nhap vién diéu tri tai
Khoa Bénh nhiét d&i, Bénh vién Cho Ray
TP. H6 Chi Minh. Cac mau bénh pham nay
dwoc lay ngay sau khi BN vao khoa va

chwa s dung huyét thanh khang noc rén
don dac hiéu.

2. Phwong phap nghién ctru.

* Thiét ké xét nghiém ELISA phét hién
noc ran: xay dwng xét nghiém theo nguyén
ly phdn &ng ELISA kiéu sandwich v&i 3
khang thé. Khang thé ngwa khang noc rén
loai dung dé diéu tri cho BN do IVAC san
xuét va cung cép, dung lam khang thé bat
gilr (capture antibody). Sau khi G v&i khang
nguyén la noc ran, khang thé thé khang noc
rén dung lam khang thé phat hién (detecting
antibody). Tiép theo, cdong hop khang thé
khang IgG cla thé gan enzym HRP duwa
vao gan 1&n phirc hop sandwich théng qua
phan t 1gG thd. Cubi cung, co chét dac
hiéu dwoc dwa vao va enzym HRP chuyén
thanh san phdm mau (hinh 1a). Cudng do
mau cla co chéat ty & thuan véi lwong
enzym HRP gén vao phic hop sandwich
hay ty 1é thuan v&i lwgong khang nguyén noc
rén trong mau xét nghiém dwoc bét gitr.

* Chudn bj kit xét nghiém ELISA phat
hién noc rdn: gén khang thé ngwa khang
noc ran lén bé méat giéng nhwa ELISA bang
phwong phap hap phu thu dong. Pha khang
thé ngwa thanh ndng dé 5 pg/ml trong dung
dich dém carbonat/bicarbonat pH = 9,6, cho
vao mébi giéng 100 ml, G qua dém & nhiét do
4°C. Rira loai bé khang thé khong gan béng
dung dich PBS-Tween, G v&i dung dich
BSA 1% & nhiét do 37°C trong 60 phut dé
che phu céc vi tri khdng gan khang thé trén
bé mé&t giéng nhua. Loai bd BSA thira,
trang lai 1 lan bang dung dich PBS. Giéng
gan khang thé dwoc dung ngay dé xét
nghiém phat hién noc r&n déc hodc bao
quan & 4°C trong tui nilon gan kin cho dén
khi sr dung.
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Khang thé khang noc rén twong (ng c6
nguén gbc tir huyét thanh thd sau khi tinh
sach dwoc xac dinh hiéu gia va pha loang
thanh ndng d6 5 pg/ml trong dung dich dém
phosphat pH = 7,4, st dung ngay hoac bao
quan & 4°C cho dén khi sv dung.

S dung cac phién ELISA loai 8 giéng
gan trén gia d& dé ché tao kit phat hién noc

Co chit OPD

Y Y

Am tinh

Duong tinh

(a)

Khang thengrakhangnocran

A O Chiing durong
Cinghop khing héKhingTgG B O Chiing 4m
™ ) atho gan Enzyme HRP -
X C O Phit hién noc ran lue xanh
7 Khing the IgG cia tho khing O
nocran D Phat hién noc ran ho dat
I Khéngnguyén nocrin E O Phat hién noc ran lue xanh

rén Luc xanh va Hb dét, trong doé giéng A
lam chirng dwong, gan hén hop khang thé
ngwa dac hiéu véi 2 loai noc ran doc 1a: rén
Luc xanh va rén H6 dat; giéng B lam chirng
am gan khang thé ngwa khéng gay mién
dich v&i noc ran va 6 giéng con lai chia lam
3 cap dung dé& chan doan phan biét 2 loai
noc ran doc dwoc nghién ctru (hinh 1b).

Giéng Vaitro

Phat hién noc ran hé dat

Phit hién noc ran lue xanh

Phat hién noc ran ho dat

(b)

Hinh 1: Nguyén ly phan &ng ELISA (a) va so d kit phat hién noc ran (b).

* Quy trinh xét nghiém ELISA phat hién
noc ran:

- Buwoc 1: chuan bi bd ELISA 1am xét nghiém
gén trén gia do.

- Bwéc 2: cho 100 ul mau thtr (mau toan
phan c6 chéng déng, huyét twong, huyét
thanh, nwéc tiéu...) vao méi giéng tr C dén H,
2 giéng d6i ching cho dung dich khang
nguyén chuan. U 37°C trong 15 phdt.

- Buwoc 3: riva 5 lan bang dung dich riva
PBS-Tween.

- Bwéc 4: dwa khang thé thé dac hiéu
loai rén twong (rng vao cac giéng tir A dén
H. U 37°C trong 15 pht.

- Bwéde 5: rira nhw bwéce 3.

- Bwoc 6: thém khang thé khang IgG thd
gén HRP vao céc giéng. U 37°C trong 15 pht.

- Bwéc 7: rira nhw buoc 3.

- Bwéc 8: thém co chat mau. Mbi giéng
100 ul co chat OPD néng dé 0,5 mg/ml bd
sung thém 0,006% H,0,. Doc két qua sau 5
phuat, quan sat sw chuyén mau cla co chat
tr khdng mau chuyén sang mau vang bang
mat thwdng va do mat dé quang hoc &
bwéc séng 450 nm bang hé théng DTX 880
(Beckman Coulter, My).

* Nhan dinh két qua: xét nghiém cé gia tri
khi giéng dbi chirng dwong cho mau vang
rd, giéng ddi chirng am khéng 1én mau.
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- Néu = 1 giéng tr C dén H cho két qua
dwong tinh, tén clia noc ran doc twong (ng
véi giéng cho mau dam nhét, trong d6 cac
giéng C, E, G twong tirng v&i rén Luc xanh;
D, F, H twong &ng v&i ran H6 dat.

- Néu tat ca cac giéng tr C dén H cho
két qua am tinh:

+ Mau xét nghiém co6 noc déc cla 1 trong
2 loai ran nghién ciru nhwng ndng d6 thap
dwéi nguwéng phat hién cta xét nghiém.

+ Mau xét nghiém c6 chira noc doc cla
loai rén nao d6, khéng thudc 2 loai rén dang
nghién ctru.

KET QUA NGHIEN CcU’U VA
BAN LUAN

1. B6 nhay ctia xét nghiém ELISA phat
hién noc ddc ran trong cac loai mau tho
khac nhau.

Xac dinh dé nhay cta phan ng ELISA
phéat hién noc doc ran véi tirng loai dich co
thé 12 mau toan phan, huyét twong, nwéc
tiéu va dung dich dém PBS. Noc doc voi
ndng do da biét dwoc pha loang bac hai
trong cac mau dich sinh hoc ké trén cla
nguwdi khong bi ran cén hodc pha trong
dung dich dém. Khéng trén mau mau toan
phan, huyét twong, nuwéc tiéu va dung dich
dém PBS v&i noc ran dung lam déi chirng
am. Tién hanh 18p lai m&i mau xét nghiém
Vi 3 giéng (triplicate). Quy wéc gia tri ngudng
(cut-off value) la Mean+2SD gia tri OD cla
cac giéng chirng am cla cung lan xét
nghiém. Xac dinh d0 nhay cla xét nghiém
la ndng dd6 noc doc twong tng VoI Vi tri
dwong gia tri ngwéng quy wédc cat dwdng
chuén do.
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(D)

Hinh 2: Bwdng chuan d6 noc ran pha trong
cac dich sinh hoc khac nhau.
A: Mau toan phan; B: Huyét twong;
C: Nwoc tiéu; D: Bém PBS.
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Bang 1: Ngwéng phat hién noc cta 2
loai rén trén trong cac loai mau xét nghiém
khac nhau.

LOAI MAU XET | NGUONG PHAT HIEN (ng/ml)
NGHIEM
Noc ran Luc xanh | Noc ran HS dét
Ma&u toan phan 4,0 2,0
Huyét twong 2,0 1,0
Nwéec tiéu 2,0 1,0
Dung dich dém 1,0 0,5

Két qua trén cho thdy xét nghiém c6 thé
phat hién noc doc trong tat ca cac loai mau
thtr, d6 nhay cla phan (*ng khac nhau &
mdi loai dich thé va loai rn. Tuy nhién, xét
nghiém nay co thé phat hién noc déc & mirc
nano-gram. Selvanayagam va CS (1999)
théng bao lwong noc ddc cla 4 loai rén phd
bién & An D6 trong cac dich sinh hoc dao
dong tir 0 - 479 ng/ml va trung binh 200
ng/ml [7]. Néng dd noc déc trong mau BN
phu thudc vao moét sé yéu td nhw lwong noc
rén trong co thé nan nhan, ban than nguoi
bénh, yéu t6 cap ctu, diéu tri, thoi gian 1ay
va loai mau xét nghiém [3, 5, 6, 8]. Trong
nghién clru nay, do nhay clia xét nghiém
dat m&rc nano-gram déi véi cac mau mau,
huyét twong va nwéc tiéu. Nguéng phat
hién nay cé gia tri twong dwong voi b kit
xét nghiém trong nghién clru trwdc day cua
chung t6i st dung mé hinh 1 loai khang thé
d&c hiéu loai rdn cé ngudn gbc tir huyét
thanh thé lam kit ELISA sandwich [1, 2].

2. Phan trng chéo cua xét nghiém ELISA
phat hién noc ran Luc xanh va Ho dat véi
noc déc ctia mét sé loai ran doéc khac &
Viét Nam.

Khdo sat phan tng chéo xét nghiém
ELISA phat hién noc ctia mét loai ran doc
nay v&i noc doc cla cac loai ran doc khac

thwong gap & Viét Nam (rdn Luc xanh, rén
Cham quap, ran Hb chua va ran Hb dét).
Pha lodng noc doéc cua 4 loai réan doc trong
dung dich d&m PBS va tién hanh phan (ng
ELISA nhv mo ta. Gia tri OD do duwoc tir
cac giéng c6 phan (rng dic hiéu va phan
&ng chéo & néng dd 25 ng/ml noc ran méi
loai dwoc thé hién trong hinh 3.
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Hinh 3: Phan rng chéo cua xét nghiém
ELISA phat hién noc ran Luc xanh hodc Hb
dat v&i khang nguyén cla cac noc ran doc
thwong gap & Viét Nam & ndng do6 25
ng/ml.

Két qua cho thay, & moi néng d6 dwoc
khao sat, gia tri OD cla giéng c6 phan &ng
dac hiéu luén cao hon rd rét so v&i cac
giéng con lai 1a giéng chirng am va giéng
thtr phan ng chéo. & néng dd noc ddc 25
ng/ml, ty 1& gia tri OD cua giéng cé phan
&ng d&c hiéu gitra khang thé khang noc rén
Luc xanh v&i noc rén Luc xanh so v&i noc
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rdn H6 chua, noc rdn H6 dat, noc rdn Cham
quap lan lwot la 8,75 (0,35/0,04); 8,75
(0,35/0,04); 7,0 (0,35/0,05) (hinh 3a) va ty
l& gia tri OD cla giéng c6 phan &ng dic
hiéu gitra khang thé khang noc ran Hb dat
v&i noc ran H dat so véi noc ran Ho6 chua,
noc rén Cham quap, noc ran Luc xanh lan
luot 12 9,75 (0,39/0,04); 9,75 (0,39/0,04);
7.8 (0,39/0,05) (hinh 3b). Pidu nay cho

thay, st dung bd xét nghiém hién tai cé thé
xac dinh noc doc thudc loai ran nao, dwa
vao giéng cho mau dam nhét vi & dé co
phan ng dac hiéu gitra khang nguyén va
khang thé khang noc ran cung loai. Pay
ciing la cach xét nghiém phat hién noc ran
doc cta Uc va An Do dang s dung cho xét
nghiém dinh tinh xac dinh loai ran [5, 6].

3. Két qua xét nghiém cac mau bénh pham lay tir BN bj ran doc can.

Bang 2: Két qua xét nghiém cac mau bénh pham tir BN bij ran doc can.

HO VA TEN BN TUOI | NGAY VAO VIEN KET QUA
Mau toan phdn | Huyét twong | Dich nét phéng
TrAn Dinh T 21 | 11/5/2011 ¢) ¢) Khéng cé
Nguy&n Thj Thu Th 16 | 15/5/2011 ¢) ¢) Khong co
Ta Thi N 62 16/5/2011 ) (+) Khéng cé
Luc xanh
Hoang Van'Y 50 17/5/2011 (+) +) +)
H6 dat H6 dat H6 dat

BN sbé 4 dwoc chan doan lam sang bi
ran H6 can co biéu hién nhiém noc doc toan
than v&i 03 mau xét nghiém mau toan
phan, huyét twong va dich nét phéng déu
cho két qua dwong tinh vé&i noc rdn HS dét.
BN s6 3 c6 chan doan lam sang bi ran Luc
can v&i biéu hién nhiém ddc toan than, két
qua xét nghiém huyét twong dwong tinh voi
noc ran Luc xanh. 2 BN con lai cho két qua
am tinh v&i mau toan phan va huyét twong,
trong d6, BN sb 1 dwgc chan doan nghi
ngd rén Luc xanh cdn nhwng khoéng cé biéu
hién nhiém doc toan than; BN sb 2 duoc
chén doan xac dinh rdn Cham quap can (c6
mang theo con ran gay tai nan). Nhw vay, 2
trwdng hop bi loai rdn nghién clru can va cé
biéu hién nhiém noc doc toan than déu cho

két qua dwong tinh. Céac truéng hop khéng
nhiém noc ddc toan than hodc cé biéu hién
nhiém noc ddc toan than nhwng do 1 loai
rén khac khong thudc 2 loai rén ma bo xét
nghiém nay cé kha nang phat hién déu cho
két qué am tinh. Két qua nay so bd cho
thdy, bo xét nghiém ELISA kiéu sandwich
st dung 3 loai khang thé dac hiéu trong
nghién ctru nay cé kha nang phat hién noc
rén trén cac mau bénh phdm cta BN bj rén
doc can cé biéu hién nhiém ddc noc ran
dung loai. Két qua nay goi y ap dung thir
nghiém b kit phat hién noc ran & quy md
I&n hon véi nhiéu bénh phdm hon dé danh
gia day du, chan doan hiéu qua rén doc can
trén 1am sang.
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KET LUAN

Chung t6i da ché tao dwoc xét nghiém
ELISA kiéu sandwich st dung 3 loai khang
thé dic hiéu, trong dé cé khang thé nguwa
dang s dung dé diéu trj trén lam sang, phat
hién noc ran Luc xanh va H6 dat véi ngudng
phat hién dat nanogram/ml. Tt xét nghiém
ELISA don 1& cho twng loai rén, bwdc dau
da thiét ké va ché tao thanh cong kit ELISA
phat hién va phan biét noc ran Luc xanh voi
Ho dét trong cac mau bénh pham thu thap tw
BN ran doc can gébm mau, huyét twong va
dich vét c&n hoac dich nét phéng.
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