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TOM TAT

Xet nghlem mién dich lién két enzyme (ELISA) la mgt trong nhiing phwong phap dang duoc
nghién ciru dé danh gia sang loc 6 nhiém dioxin béi nhitng wu diém nhanh chong, chi phi thap va
dé dang thuc hién tai hién truong. Hai phwong phdap dwoc quan tam nhiéu nhdt 1a sandwich
ELISA va ELISA canh tranh gidn tiép véi nhitng wu diém riéng. Vi vdy, viéc nghién ciru khdo sat
kha néng phdt hién dioxin ciia cdc phirong phdp ELISA la can thiét. Nghién ctru nay da budc
dau danh gid kha nang phat hién dioxin cia 2 phwong phdp ELISA v6i mot 0 khdng thé khang
dioxin co san trén thi truong. Két qua cho thay, khdng thé khang dioxin CABT-L4232 c6 kha
néng lién két tot véi dioxin va hapten. Bude dau nghien ciru cho thay, phwong phap ELISA canh
tranh gidan tiép c6 kha ndng phdt hién dioxin ¢ nong do thap nhat la 250 ppt, trong khi phwong
phap sandwich ELISA c6 kha nang phat hién dioxin o nong dé 1000 ppt trong dich phan tich. Vi
vay, phwong phdp ELISA canh tranh gidn tiép dwoc lwa chon tiép tuc toi wu dé phan tich dioxin.

Tiwr khoa: ELISA canh tranh; Sandwich ELISA; Dioxin.
1. MO PAU

Dioxin 1a nhém chat dugc biét dén voi kha nang ton tai 1au dai trong moi trudng va 1a nhom
chit gay ung thu. Dioxin 1a nhém cac hop chat hitu co bao gdm polychloro dibenzo-p-dioxins
(PCDDs) va polychloro dibenzofurans (PCDFs) Mot nhom hop chat khac- polychloro
dibenzobiphenyls (PCBs) dugc sur dung trong thoi gian dai lam chat boi tron va lam mat thiét bi
dién cling co cau trac va tinh chat tuong ty dioxin va duoc goi 1a nhém cac hop chét gidng dioxin.
Chiing c6 cdu tric chung gdm hai vong benzene lién két voi nhau boi nguyén tir oxygen hodc lién
két C-C, véi cac vi tri chlorine hoa trén vong benzene (hinh 1). P doc cta dioxin phu thudc vao )
lwong va vi tri chlorine hod. Cac ddng phan chlorine hoa tai cac vi tri carbon 2,3,7,8 ¢6 doc tinh
cao [3]. Dioxin ¢6 tinh chit ki nude, ua dau, bén vimg vé mit hoa hoc va co kha nang tich luy sinh
hoc [12]. Trong co thé sinh vat, dioxin bi chuyén hoa chdm béi mot sb enzyme xenobiotic [9].
Dioxin dugc hinh thanh mét cach khong c6 chu dich tir cac hoat dong cong nghiép glay, san xuét
hoa chat, thudc trir sau, luyén kim va cac hoat dong trong doi song [3]. Nguon 6 nhiém dioxin tai
Viét Nam con dén tir chién dich khai quang ctia quan doi Hoa Ky trong chién tranh. Hién nay, phan
16n cac khu vuc 6 nhidm dioxin da nam trong ngudng an toan. Nam 2018, du an xir Iy 6 nhiém
dioxin tai sdn bay Pa Nang da dugc thuc hién thanh cong va ban giao lai 32,4 hecta dat da xu Iy
vao thang 11/2018 [12]. Tuy nhién, Bién Hoa va Phu Cat van 1a cac diém nong vé 6 nhidm dioxin
v6i nong d6 dioxin trong mau dét va dong vat thuy sinh rat cao [2].

Sic ky khi ghép phd khéi phan gidi cao (HRGC/HRMS) 1a phuong phép hién dai va d tin cay
cao nhit dé phan tich 6 nhidm dioxin véi kha niang phat hién dwoc chinh x4c ndng d6 ciia 17 dong
phan dioxin doc nhat [8]. Mic du vy, phuong phap nay ciing c6 nhimg han ché vé yéu cau thoi
gian thyc hién, kha ning phan tich ngoai thyc t& va chi phi phan tich. Cung véi su phat trién cua
cac khang thé khang dioxin, cac phuong phap mién dich dang dugc nghién ciru va sir dung dé phat
hién dioxin, trong d6 c6 xét nghiém mién dich lién két enzyme (ELISA). ELISA 1a phuong phap st
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dung kha ning lién két gira khang thé va dioxin dé phat hién su c6 mit cia dioxin trong mau. Tin
hiéu duoc tao thanh nho phan (mg enzyme - co chét cia enzyme duoc cong hop véi khang thé. Do
doc tuong duong (TEQ) ctia mau duge ndi suy tir duong chuan véi chat chuan 1a TCDD [7]. bay
1a mot phuong phap don gian, chi phi thp v6i do tin cdy cao trong viéc phat hién dioxin. Trén thé
gi6i da c6 mot sd nghién ctru vé sir dung ELISA trong viéc phén tich dioxin. Mot s6 nghién ctru
cua Sugawara va cOng su déu lua chon phuong phap ELISA canh tranh dé phat hién dioxin va da
c6 két qua kha quan khi c6 thé phat hién 0,5 pg 2,3,7,8-TCDD/giéng [5]. Nghién ctru ctia Shan va
cong su da thanh cong trong viéc tong hop ban khang nguyén phu 1én dia va sit dung TMDD la
mdt chét it doc hon TCDD dé 1am chat chudn thay thé [4]. Tai Viét Nam chua c6 nhiéu nghién ciru
trong linh vyc nay. Mot s6 nghién ciru di sir dung sandwich ELISA trong viéc phét hién dioxin va
budc dau danh gia duge kha ning lién két cia cac thanh phan trong phan tng [1]. Vi vdy, lua chon
duge phuong phap ELISA phu hop trong phéat hién va sang loc nhanh cic miu 6 nhiém dioxin
trude khi duoc khang dinh trén thiét bi HRGC/HRMS i nghién ctru vira ¢ gia tri vé mat kinh té
va ¥ nghia vé mat moi truong tai Viét Nam.
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Hinh 1. Cdu triic ciia PCDDs, PCDFs va PCBs [10].
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u, thiét bi
2.1.1. Vit liéu

Mot s6 héa chat chinh duge st dung: Chat chuan 2,3,7.8-tetrachlorodibenzo-p-dioxin
(TCDD) - 48599 (Sigma, My), thu thé AhR RPB354Hu01 (Cloud-Clone, My), khang thé khang
dioxin tir chu¢t ABIN934378 (Antibodies-online, Duc), CABT-L4232 (Creative Diagnostics,
My) va YII-YMO010-EX (Cosmobio, Nhat Ban), khang thé da dong khang IgG chudt cong hop
HRP trr d¢ Ab6789 (Abcam, Anh), dung dich co chat TMB T0440 (Sigma, My), hapten-BSA
duoc tong hgp theo phuong phap cua Guomin Shan va cong sy [4]. Cac méau dat nhiém dioxin
dugc cung cap tur Trung tam Nhiét déi Viét Nga.

Céc hoa chét pha dém: NaCl, KCI, Na,HPO,4.2H,0, KH,PO,, Na,CO;, NaHCO3, H,SO, 98%
(Merck), BSA, Tween 20, DMSO, Tris base (Biobasic), poly L-lysine 0,1%, Triton X-100
(Sigma), H20 deion.

Mot sé loai dém sir dung: Phosphate-buffered saline (PBS) (NaCl 8 g/L, KCI 0,2 g/L,
Na,HPO,4.2H,0 1,78 g/L, KH,PO, 0,24 g/L); dém carbonate - bicarbonate pH 9,6 (Na,CO; 1,59
g/L, NaHCO;3 2,93 g/L); dém Tris 20 mM, NaCl 0,15M (pH 8). Cac loai dém sau khi pha dugc
khtr trung 121°C trong 20 phtt, bao quan ¢ 4°C.

2.1.2. Thiét bi

bia ELISA 96 giéng strip 101 (Thermo Fisher, M¥), pipete don kénh, pipete da kénh

(Eppendort, Btic). May lac (Elmi, Latvia), may rira va may doc dia ELISA (BioTek, My).
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2.2. Phuwong phap nghién ciru
2.2.1. Phuong phdp ELISA canh tranh gian tiép

Tham khao theo phuong phap canh tranh gian tiép ciia Guomin Shan va cong su [4]. Dia
ELISA dugc phu bang 100 pL dung dich hapten-BSA trong dém carbonate-bicarbonate 0,1 M
pH 9,6, u 6 4 °C qua dém. Rura giéng 5 lan bang 250 pL dém PBST (PBS 1X, Tween 20 0,05%).
Giéng duoc chan bang 300 uL dung dich blocking (PBS 1X, BSA 0,5%) trong 30 phat ¢ nhiét
d6 phong, sau d6 rira 3 1an bang dém rira. 50 pL mau (TCDD chuan hodc dich chiét miu dat
dugc hoa tan trong dém DMSO/H,0 ti 1¢ 1/1 dugc bd sung triton X-100 0,01%) va 50 uL khang
thé khang dioxin (nong d6 2 pg/mL trong dém BSA 0,2% trong PBS) dugc trén déu, 0 60 phut &
nhiét 46 phong va b sung vao cac giéng lap lai 3 1an, u 60 phat & nhi¢t do phong. Sau khi rira 5
lan, 100 pL dung dich khang thé cong hop HRP dugc b6 sung vao m01 giéng, trén nhe va u o
nhiét 46 phong trong 30 phut, sau do rira giéng 5 1an va tham kho giéng. 100 uL dung dich co
chat TMB duoc bo sung vao cac giéng va duge u ¢ nhiét do phong 10 phit trong tbi, tranh anh
sang dén khi chuyén mau xanh. Phan tng enzyme - co chat dugc dimg lai bang 100 pL H,SO,
2M. Tin higu dugc do & budc song 450 nm bang may doc dia ELISA.
2.2.2. Phuwong phap sandwich ELISA

Tham khao phuwong phép sandwich ELISA va cac diéu kién téi wu trong mot sb nghién ciru
[1]: Giéng duoc & v6i poly L-lysine 0,01% & 37 °C trong 1 gid, sau d6 dugc rira 1 1an véi 200
uL dém ria. 100 pL thy thé AhR 2 pg/mL trong dém Tris 20 mM, NaCl 0,15M (pH 8) duoc
thém vao giéng va i ¢ 4 °C qua dém. Giéng sau khi 1 véi thu thé AhR s& dugc loai bo dich va 1
v6i 200 uL dung dich BSA 1% trong dém PBS trong 2 gi¢ ¢ 37 °C. Sau bud6c u va loai bo dich,
100 pL TCDD hodc dich chiét mau dat ‘trong dém DMSO 1%, BSA 1% trong H,0 dugc b6 sung
vao giéng va u trong 1 gio ¢ 37 °C. Giéng sau khi 1 dugc rira 4 1an véi 200 pL dém rira. 100 uL
khang thé khang dioxin nong d¢ 2 pg/mL trong dém BSA 1% trong PBS duoc bd sung vao mdi
giéng. Cac giéng duoc u 1 giv ¢ 37 °C. Sau 4 1an rira voi 200 uL dém rira, 100 pL dung dich
khang thé cong hop HRP ndng d¢ 0,4 pg/mL trong dém BSA 1% trong PBS dugc thém vio mdi
giéng va dugc i 1 gio & 37 °C. Cac giéng duoc rira 10 1an véi 200 pL dém rira. Giéng dugc tham
kho hoan toan sau mdi budc rira. 50 uL TMB dugc bd sung vao cc giéng bang pipet da kénh.
bia dugc u ¢ 37 °C, trénh anh Sang Sau 2,5 gio u, phan ing enzyme duogc dung lai bang 50 pL
H,SO, IN véi trinh tu nhu khi bd sung co chat. Tin hiéu duoc do bang may doc dia ELISA ¢
bude séng 450 nm ngay sau khi bd sung dung dich dirng.
2.2.3. Phuong phdp lwa chon khéng thé khéng dioxin phit hop

Céc khang thé khang dioxin dugc chudn bi v6i ndng do 2 pg/mL trong dém phu hop va duge
sit dung dé phat hién TCDD 1000 ppt bang phuong phap sandwich ELISA theo muc 2.2.1 va
ELISA canh tranh theo muc 2.2.2. Cac khang thé cho tin hiéu ODusy cao va c6 kha ning phat
hién TCDD s€ dugc lya chon. Thi nghiém dugc lap lai 3 lan.
2.2.4. Phuong phdp danh gia nguong phat hién ciia hai phwong phap ELISA

Mau chira TCDD duoc pha trong dém phu hop va dugce phén tich ham luong dioxin bang
phuong phap sandwich ELISA theo muc 2.2.1 va phuong phap ELISA canh tranh theo muc
2.2.2. Thi nghiém dugc lap lai 3 lan. Két qua dugc phan tich bfmg kiém dinh T-test dé xac dinh
ngudng phat hién.
2.2.5. Phuong phdp ddnh gid kha nang phat hién dioxin trong mau chiét thiee té

Céc mau dat nhlém dioxin do Trung tdm Nhiét d&i Viét Nga cung cép duogc tach chiét theo
quy trinh chuan bi mau cho phan tich HRGC/HRMS qua 3 giai doan: chiét Soxhlet, acid hoa va
sac ky qua cot silicagel da 16p. Quy trinh tach chiét va 1am sach mau duoc thuc hién tai Trung
tam Nhiét d6i Viét Nga. Mau dich chiét dioxin trong hexan dugc chia lam 2 phan bang nhau:
mot phﬁn duoc xac dinh n(‘3ng d6 dioxin tai Trung tdm Nhiét doi Viét Nga, phén con lai duoc
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chuyén dung méi bang cach thém mot :[hé tich dung dich pha loéng mAu phan tich ELISA va lam
bay hoi hoan toan hexan bang may thoi kho mau bing khi nitrogen [5]. Sau do, phan dich dugc
phan tich bang phuong phap ELISA. Phuong phap ELISA cho két qua tin c@y hon s& dugc lwa
chon. Thi nghiém dugc 1ap lai 3 1an va lay gia tri trung binh.
3. KET QUA VA THAO LUAN

3.1. Lua chon khang thé khang dioxin phii hop

_Phuong phap ELISA duoc phat trién dua trén kha nang lién két clia khang nguyén va khéng
thé. Day la budc dau tién va quan trong, quyét dinh sy thanh cong cua phan tng. Vi vay, ai lyc
gitra khang thé va khang nguyén (dioxin) can dugc khao sat. Ca ba khang thé khang dioxin dugc
danh gia ai lyc véi dioxin bang ca hai phuong phap ELISA (bang 1).

Bing 1. Tin hiéu ODys, ciia cdc khang thé sir dung phwong phdp ELISA.

Khang thé _ Sandwich ELISA _ ELISA canh tranh

Doi chung TCDD Doi chung TCDD
ABIN934378 0,197 +£0,003 | 0,236 +0,045 | 0,151+0,004 | 0,147 + 0,008
CABT-L4232 0,164 +0,016 | 0,469 +0,021 | 3,760+ 0,050 | 3,485+ 0,028
YI1I-YMO010-EX 0,136 + 0,029 | 0,163 +0,006 | 0,157 +0,009 | 0,146 + 0,005

Trong 3 khéng thé dugc khao sat, khang thé CABT-L4232 c6 kha nang lién két v6i cac thanh
phan trong phan tng ELISA tot hon hai khang thé con lai. Tin hiéu ODys cao nhét ciia khang thé
CABT-L4232 trong phan trng ELISA sandwich 1a 0,469 + 0,021 va trong phan tng ELISA canh
tranh 1a 3,760 + 0,050. Hai khang thé con lai van c6 tin hiéu OD.s, tuy nhién, gia tri thép va ndm
trong khoang 0,1 - 0,2. Nguyén nhan ctia sy khac nhau d6 c6 thé do 4i luc khic nhau cia cac
khang thé véi dioxin hodc ban khang nguyén phu trén dia. Trong mot s6 nghién ciru, dioxin lién
két v6i protein duoc st dung lam khang nguyén sinh mién dich. Sau dé, cac khang thé tao thanh
dugc danh gia 4i luc véi dioxin tu do va cho két qua khac nhau giira cac dong khang thé [5]. Do
d6, khi sir dung dioxin 1a khang nguyén, ai lyc cta khéng thé c6 thé bi giam di. Trong thi nghiém
nay, khang thé CABT-L4232 ¢6 4i luc cao hon véi dioxin va ban khang nguyén phu trén dia nén
s€ dugc lua chon cho ca hai phuong phap ELISA.

3.2. Danh gia ngwong phat hién cia hai phwong phap ELISA

Ngudng phat hién 1a ndng d6 dioxin thip nhat c6 thé phat hién duoc va phu thudc vao ai luc
ctia khang thé va dioxin. Khang thé CABT-L4232 dugc xac dinh ngudng phat hién véi ca hai
phuong phap ELISA (hinh 2). Trong thi nghiém nay, ndng d6 dioxin cho tin hiéu khac biét véi
tin hiéu ctia mau dbi chimg dugc xac dinh 1a ngudng phat hién ctia phuong phap ELISA.

Trong phan tng sandwich ELISA, dioxin s& duoc giit lai nho cac thu thé gin trén giéng, theo
sau 1a sy lién két ctua khang thé khang dioxin va khang thé cong hop enzyme. Cac thanh phan
khong lién két bi loai bo. Cudi cing, dung dich co chat duoc thém vao dé tao tin hiéu [11]. Do
do, tin hiéu ODysy clia phuong phap sandwich ELISA sé tang 1én khi ting nong d6 dioxin trong
mau. Tai ndng d6 TCDD 1000 ppt, tin hiéu cta phan tng bit dau ting 1én va co su khac biét d6i
v&i mau dbi chimng (ODyso cuia mau ddi ching 1a 0,135 + 0,008 va ODysp clia mau TCDD 1000
ppt 1a 0,268 £ 0,077). Nguoc lai voi phuong phap sandwich ELISA, tin hi¢u cia phuong phap
ELISA canh tranh dugc tao thanh nh¢ khang thé khong lién két véi dioxin duogc giir lai trén dia
nhd lién két véi ban khang nguyén gan trén dia, con cac khang thé lién két voi dioxin s€ bi rira
troi [7]. Do d6, tin hidu ODysy clia mau ddi ching s& cao va tin hiéu cua cac mau dioxin s& gidm
dan. Tin hiéu cta phan tng ELISA canh tranh giam dan tir mau c6 néng d6 TCDD 250 ppt va
thap hon tin hiéu ctia mau d6i ching (OD4s cia miu dbi chimg 14 2,519 + 0,016 va ODuso ctia
mau TCDD 250 ppt 1a 2,462 + 0,043). Nhu vay, phuong phap ELISA canh tranh cho tin hiéu
ODys cao hon phuong phap sandwich ELISA nhd kha ning khuéch dai tin hidu ciia cic mau
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dioxin ndng d¢ thip. Ngudng phat hién dioxin ciia phuong phap sandwich ELISA va ELISA
canh tranh lan lugt 1a 1000 ppt va 250 ppt. Két qua ndy cao hon so véi cc nghién ciru cua
Sugawara khi nghién ctru vé gii han phat hién thap nhat ctia phuong phap ELISA canh tranh 1a
0,5 pg/giéng (twong dwong mau TCDD ndng d6 10 ppt) [5]. Vi vdy, can c6 cac nghién ctru tiép
theo dé giam ngudng phat hién, ting do nhay ctia phwong phap ELISA.

—=— ELISA canh tranh
—=— Sandwich ELISA
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Hinh 2. Kha nang phat hién dioxin cua 2 phuwong phdp ELISA.
3.3. Panh gia kha niing phat hi¢n dioxin trong miu thye té
~ Hai phuong phap ELISA dugc st dung dé danh gia kha nang phat hién dioxin trong mﬁ‘u thuc
t€. Puong chuan dioxin dugc xay dung cho ca hai phuong phap lam co so' dé tinh toan nong do
tuong doi cua dioxin c6 trong mau (hinh 3).
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Hinh 3. Puong chudn dioxin ciia hai phirong phdp ELISA
(A) Sandwich ELISA; (B) ELISA canh tranh.

104 D.P.Nam, ..., N. K. H. Viét, “Lwa chon phwong phdp ... dé phdt hién 6 nhiém dioxin.”



Nghién ciru khoa hoc cong nghé

Mau dich chiét dugc chuén bi theo phuong phap chuan bi mau cho phén tich HRGC/HRMS
va xac dinh ham luong dioxin bang phuong phap ELISA va HRGC/HRMS. Do méu duge chuan
bi trong hexan nén can c6 budc chuyén dung méi sang dém pha mau dé phu hop cho phan tng
ELISA. Két qua phan tich HRGC/HRMS ciia cic miu dat 1, 2, 3 lan luot 1a 1576,14 ppt,
2872,17 ppt va 3568,63 ppt. Nong do dioxin ctia cic mau 1, 2, 3 lﬁn luot 12 3067,14 ppt, 5817,24
ppt va 3663,19 ppt khi phan tich bang phuong phép sandwich ELISA. Phuong phap ELISA canh
tranh ciing cho két qua cao voi cac gia tri twong tng 1a 2837,05 ppt, 4982,76 ppt va 6823,62 ppt
(hinh 4). Ca hai phuong phap ELISA cho két qua cao hon két qua HRGC/HRMS. Nguyén nhan
1a do phwong phap ELISA dé bi anh hudng bdi cac yéu t6 moi trudng va sai s6 cao hon do tin
hiéu do phu thudc vao phan tng enzyme va co chat. Mot nguyén nhan khac 1a do khang thé c6
phan tng chéo véi cac dong phan khac trong nhém dioxin. Mot sé nghién ctru da khiang dinh
khang thé khang dioxin c6 phan tmg chéo véi cac dong phan trong nhém dioxin [4, 5]. Hau hét
céc nghién ctru déu co sy sai léch nhét dinh gitra két qua ELISA va HRGC/HRMS, trong d6, két
qua ELISA thuong cao hon [4]. Midc du véy, phuong phap da xac dinh dugc sy c6 mit cua
dioxin v&i nong do cao trong mau dich chiét. Vi vay, ELISA c6 thé dugc sir dung cho cac muc
dich phat hién va sang loc 6 nhiém dioxin.
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Hinh 4. So sdnh két qud phdn tich trén thiét bi HRGC/HRMS va ELISA.
4. KET LUAN

Ca hai phuong phap ELISA déu c6 kha ning phat hién dioxin khi st dung khang thé CABT-
L4232. Tuy nhién, phuong phap sandwich ELISA c6 tin hiéu thip va gi¢i han phat hién cao hon
phwong phap ELISA canh tranh. Khi phén tich mau thuc té, két qua phan tich cta phuong phép
ELISA ciing c6 d¢ tin cdy. Dya vao nhitng wru diém cta phuong phap ELISA canh tranh nhu kha
nang khuéch dai tin hiéu v6i mau c6 ndong d6 dioxin thip, tin hiéu ODuse cao va kha nang rut
ngan thoi gian thao tac nho viée ché tao va bao quan dia phu hapten, phuong phap nay dugc lua
chon dé tiép tuc phat trién, ché tao bo kit phat hién nhanh dioxin nhim muc dich phat hién va
sang loc cac mau nhiém dioxin trude khi duge khang dinh trén thiét bi HRGC/HRMS.
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ABSTRACT

Selection of an enzyme-linked immunoassay method
to detect dioxin contamination in the environment

Enzyme-linked immunosorbent assay (ELISA) is one of the methods being studied for

screening for dioxin contamination because of the advantages of rapid, low cost and easy
in-field implementation. The two methods of most interest are sandwich ELISA and
indirect competitive ELISA with their own advantages. Therefore, it is necessary to study
and investigate the dioxin detection ability of ELISA methods. This research initially
evaluated the ability to detect dioxin of two ELISA methods with some commercially
available anti-dioxin antibodies. The results showed that the anti-dioxin CABT-L4232
antibody had good binding ability to dioxins and hapten. Initially, the study showed that
the indirect competitive ELISA method was capable of detecting dioxins at a concentration
of 250 ppt, while the sandwich ELISA method was capable of detecting dioxins at a
concentration of 1000 ppt in the analytical solution. Therefore, the indirect competitive
ELISA method was chosen to continue to be optimal for dioxin analysis.

Keywords: Competitive ELISA; Sandwich ELISA; Dioxin.
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