Nghién ciru khoa hoc cong nghé
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Tém tit: Dioxin la nhém chat déc héa hoc gom 210 dong phdn, gdy anh hwéng
nghiém trong dén sirc khée con nguoi voi cac bénh nhw ung thi, cdc bénh di truyén,
di tGt bam sinh,... T rong do, dong phan 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD)
dirge xdc dinh c6 hé sé déc cao nhdt. T rong nghién ciru nay, chung toi s dung
phirong phdp Sandwich ELISA véi thu thé Aryl Hydrocarbon tir ngueoi va khang thé
don dong déc hiéu dé phat hién TCDD dwoc pha loang trong DMSO 1%. Két qud
bude dau cho thdy, xét nghiém mién dich cé kha nang phdt hién TCDD tinh khiét véi
gioi han phat hién la 1 pg/ml (1 ppt), do nhay 97,14% va do dac hiéu 91,67%.

Tir khoa: Phat hién dioxin; Thy thé Aryl Hydrocarbon; Sandwich ELISA; 2,3,7,8-Tetrachlorodibenzo-p-dioxin
1. MO PAU

Dioxin 1a chat doc hoa hoc gay anh huéng nghiém trong dén stc khoe con ngudi va
mdi trudng sinh thai. Dic biét, & Viét Nam, sau cudc chién tranh véi quan doi My, chét
doc nay da nhidm vao co thé nhiéu ngudi va gdy ra mot loat cac bénh va di tat bam sinh &
thé h¢ con cai [10]. Nhin chung, noéng d¢ dioxin trong mau moi truong cua Viét Nam da
tré vé murc thap va nam trong ngudng an toan. Tuy nhién, mot s6 san bay quan su la noi
chua, trung chuyen tai nap hoa chit trong céc chién dich phun rai chat diét co van c6 nong
d6 dioxin trong mau bun, dit va cac loai thuy sinh & mirc cao, nhiéu khu vuc vuot trén
1000 ppt tham chi 1&€n dén 262.000 ppt [10]. Bén canh d6, mot sé cac hoat dong san xuat
cong nghiép ciing tao ra khi thai co chira dioxin va cac hop chét twong tu dioxin [4].

Dioxin va cac hop chét twrong tu dioxin da dugc nghién ctru phat hién bang nhiéu phuong
phap khac nhau. Trong d6, phuong phép sic ky khi ghep khéi phé voi do phan giai cao
(HRGC/HRMS) 1a mét trong nhitng phuong phap truyén thong, tiéu biéu va phd bién nhat
duogc sir dung rong rdi & cac phong thi nghiém & Viét Nam (Trung tdm nhiét déi Viét Nga...)
ciing nhu trén thé gi¢i (CDC, WHO...), v6i gi61 han phat hién theo phuong phap tiéu chuan
EPA 1613 la 4,4 pg 2,3,7,8-TCDD/L [9]. Uu diém cua phuong phap nay 1a co tinh déc trung
cua mau vé hinh dang cAu trac, va su tinh toan duong lugng chat doc theo tiéu chuan quoc
té. Nhuoc diém 1a tén nhidu thoi gian (khoang 2 tuan) va chi phi cao. Tt ca cac mau phai
dugc chiét bang dung moi hitu co' va lam sach. Qua trinh lam sach rat phirc tap vi su hién
dién cua cac chét gay nhiéu khéng mong mubn véi n6ng do cao hon nhiéu cac chét can phan
tich va c6 thé lam mat tin hiéu cta dioxin hogc cho két qua sai trén thiét bi phan tich.

Trong nhiing thap ky gan day, mot sd phuong phap dd duoc phat trién thay thé bao
gdm cac phan tich truyén thong nhu phuong phap dau 4n sinh hoc trong co thé, cac xét
nghiém sinh hoc trong co thé, xét nghiém mién dich, cam bién sinh hoc... Mdi phuong
phap déu dat dugc hiéu qua nhat dinh trong viéc phén tich dioxin va c6 wu nhugc diém
riéng. Trong d6, cac xét nghiém mién dich dung danh diu phong xa (RIA), huynh quang
(FI) hay enzyme (ELISA) di dugc xem xét 1a mot trong sd cac phuong phap thanh cong
[5, 6]. Uu diém chinh ciia xét nghiém mién dich 1a don gian, nhanh va chi phi thap. Trudc
day, xét nghiém ELISA chua dugce sir dung rong rai do d§ nhay cao cua cac phuong phap
khéi phé va tam quan trong cua qua trinh lam sach. Tuy nhién, ngay nay, v6i sy phat trién
ctia cac khang thé da dong mdi trong cac xét nghiém va sir dung cdc dung moi phu hop
(methanol va DMSO) dé ting d6 nhay, phuong phéap nay tr¢ nén phd bién hon [10]. Hién
nay, trén thé gidi da c6 mot sd nghién ctru phat hién dioxin/cac hop chét twrong tu dioxin
bing phuong phap ELISA nhu: bo kit ciia hing Biosense (code D40000401) phat hién
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TCDD tur 1-64 pg/gleng, hay mot nghién ctru khac ¢6 gidi han phat hién la 4 pg/ml [1].
Phuong phap mién dich c6 thé 1a mot cong cu gidm sat bd sung dé danh gia murc do 6
nhiém dioxin trong tram tich va dat va cd thé duoc sir dung trong phan tich dé sang loc va
phan loai cac mau trude khi phan tich bang phuong phap HRGC/HRMS [1].

Trong nghién ctru ndy, viéc thim do phat thién dioxin bing phwong phap Sandwich
ELISA da duoc thuc hién.

2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu va héa chit

- Nguyén vat liéu: Dia 96 giéng cua hang Beckman Coulter, dng eppendorf 1,5 ml, ng
falcon 50 ml, khau trang than hoat tinh chong doc 3B, dau con va pipet cac loai (1 ml, 200
pl, 10 pl), gang tay cao su...

- Hoa chat: 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) cua hang Sigma, Aryl
Hydrocarbon Receptor (AhR_ABIN 1525356) va khang thé don dong khang dioxin tur
chudt (anti-Dioxin antibody ABIN 934378) cua hang Antibody-online, khang thé da dong
cong hop HRP tir dé (Goat-antimouse IgG h&HRP ab6789) ctia hang Abcam, poly-L-
lysine va 3,3°,5,5’-tetramethylbenzidine cia hang Sigma, Bovine serum albumin (BSA)
cua hang Biobasic va cac hoa chat thuong dung trong nghién ciru sinh hoc phén tr cla
hang Sigma, Mecrk, Thermo Scientific,...

2.2. Thiét bi

Tu 4m cia Hing Memmert (Dtic), hé théng ELISA (Y), may vortex (M), may short
spin cia Hang Hermle (My), tu hut cua Hang Bestlab (M¥), may khuay tir gia nhiét cia
Hang Cole Palmer (MyY).

2.3. Phuwong phap nghién ciru
2.3.1. Chudn bi mdu dioxin va céc khdng thé

Dung dich dioxin (TCDD) ban dau c6 ndng d6 10 pg/ml trong toluene duoc pha lodng
Vi céc nong do tr 2 pg/ml -1000 pg/ml trong DMSO 1%, BSA 1%. Thu thé AhR dugc
pha lodng vé cac nong do 1 pg/ml, 2 pg/ml, 5 pg/ml va 10 pg/ml trong de‘m TI‘IS‘20 mM,
NaCl 150 mM, pH 8. Khéang thé don dong khang dioxin dugc pha loang vé cac nong do 1
pg/ml, 2 pg/ml, 5 pg/ml va 10 pg/ml trong dém PBS 1X, BSA 1%. Khang thé da dong
cong hop HRP duoc pha loang vé nong do 0,4 pg/ml trong dém 1X, BSA 1%.

2.3.2. Panh gid kha nang bdt cdp ciia khang thé don dong khdng dioxin tir chudt véi
khdng thé da dong céng hop HRP tir dé

100 ul poly-L-Lysine 0,01% dugc nho vao cac giéng, i & 37°C trong 1 gio. Sau do, rira
bang 200 pl dém rira (PBS 0,01 M, pH 7.4; tween 20 0,05%) roi cho 100 pl khang thé don
dong khang dioxin (khang thé so cap) i & 4 °C qua dém. Tiép theo, 200 pl BSA 1% dugc
b sung, G & 37°C trong 2 gio. 100 pl khang thé da dong cong hop HRP (khang thé thi
cap) 0,4 pg/ml duge cho vao moi giéng, U & 37 °C trong 1 gid. Sau mbi budc bd sung
khang thé déu rira sach giéng bang 200 ul dém rira, 5-10 lan. Cudi cung, bd sung 50 pl co
chiat TMB (3,37,5,5 -tetramethylbenzidine), u 60 phat ¢ 37 °C trong bong tdi tir 30 phut
den 3 gio, bd sung tiép 50 pl H,SO4 IN. Enzyme HRP (Horse Radish Peroxidase) dugc
gin vé6i khang thé thir cAp s& xtc tic thuy phin co chit tao thanh san phdm c6 mau xanh,
sau khi bd sung axit s& chuyén thanh mau vang, duoc do do hip thu & bude séng 450 nm
va phan tich két qua. Lugng san pham mau vang tao thanh sau phan tng thé hién kha ning
bét cap cua cac khang thé.
2.3.3. Phat hién dioxin bang phirong phdp Sandwich ELISA

100 ul poly-L-Lysine 0,01% dugc nho vao cac giéng, u & 37°C trong 1 gio. Sau do, rira
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bang 200 pl dém rira (PBS 0,01 M, pH 7.,4; tween 20 0,05%) 1di cho 100 pl protein AhR
¢ 4 °C qua dém, Tiép theo, 200 pl BSA 1% duoc bd sung, u ¢ 37°C trong 2 gio. 100 pl
dioxin v6i cac ndng d6 khac nhau duoc bo sung vao giéng, u & 37°C trong 1 gid. Khang thé
SO cap khang dioxin va khang thé thir cAp cong hop HRP lan lugt duge bo sung vao giéng,
cac budc tiép theo va cach doc két qua tuong tu nhu phuong phap ¢ muc 2.3.2 (hinh 1).
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Hinh 1. Mé phong co ché phat hién dioxin bang phirong phdp Sanwich ELISA.

2.3.4. Xac dinh gioi han phat hién cua xét nghiém

Mau dioxin véi cac n(‘A)‘ng d6 khac nhau tir 0-1000 pg/ml dugc phén tich bang phuong
phap Sanwich ELISA. Nong d¢ dioxin nho nhat ma xét nghiém co6 thé phat hién duoc
chinh la gidi han phat hién cia xét nghiém. Thi nghi€m 1ap lai 03 lan.
2.3.5. Panh gia do nhay va do ddc hiéu cua xét nghiém

Do nhay va gi(f) dac hiéu cia xét nghién} duorg xac dinh 1a ty 1¢ ph?lp tram du(mgﬂ tinh
that va ty 1¢ phan tram am tinh that trén tong s6 xet nghiém c6 ¢& mau l6n. Cu thé, do
nhay dugc xac dinh khi phan tich 36 mau c6 mat dioxin v6i nong do & gidi han phat hién
va dugc tinh bang ty 1¢ phan trim cac miu cho két qua 1a dwong tinh trén tong sé mau.
Tuong tu, do dac‘hleu duoc xag dinh khl phan tich 36 mauqkhon’g cg mat dioxin va duogc
tinh bang ty 1¢ phan tram cac mau cho két qua am tinh trén téng s6 mau. Cong thirc tinh do
nhay va d¢ dac hi€u cy thé nhu sau:

- D nhay = S6 méu dwong tinh that/(Sé méu dwong tinh thit + Sé am tinh gia);

- Pé diic hiéu = Sé trwong hop am tinh that/ (S6 trwong hop ém tinh thit + Sé
truwong hop dwong tinh gia).
2.3.6. Bién phap dam bao an toan

Cac thao qtéc phan tich dugc thuc hién trong tu hut cung voi cac trang bi bao hd nhu
gang tay, khau trang than hoat tinh‘ phong chat doc hoéa hoc,... Vé’ sinh bé’mét khu vuc va
dung cu sau khi lam thi nghiém bang aceton va toluene. Cac chat thai ran va 1dng dugc
quan 1y nghiém ngat, gom vao mét thung chira than hoat tinh va duoc xur ly theo quy dinh
doi voi chat thai nguy hai.

3. KET QUA VA THAO LUAN

3.1. Kha niing bit ciip ciia khing thé don dong khang dioxin véi khang thé da dong
cong hop HRP

Khang thé da dong cong hop HRP tir dé c6 kha ning bét cip t6t voi cac khang thé don
dong tir chudt, da dugc danh gia trong cac nghién ctru trudc cua chung t6i [7,8]. Do vay,
trong nghién ctru nay, khang thé cong hop HRP dugc st dung dé kiém tra khang thé don
dong khang dioxin tir chudt truéc khi tién hanh phuong phap Sandwich ELISA dé phat
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hién dioxin. Hai khang thé nay s& déng vai tro 1an lugt 1a khang thé so cAp va khang thé
thir cap (hinh 1). Khang thé khang dioxin dugc ¢ dinh 18n dia 96 giéng vdi cac ndng do 1a
1 pg/ml, 2 pg/ml, 5 pg/ml va 10 pg/ml. Sau khi tién thanh cac budc 1 véi khang thé cong
hop HRP 0,4 pg/ml, két qua cho thay hai khéng thé nay c6 kha ning bt cip t6t voi nhau.
Bén canh d6, ndng do 2 pg/ml cua khang thé khang dioxin 1a nong d6 thap nhit co thé
ding trong xét nghiém ma van dam bao do hip thu & budc séng 450 nm cao va tuong
duong nhu cac nong do 16n hon (hinh 2). Chinh vi vdy, ching t6i dd Iya chon st dung
khang thé khang dioxin v6i ndng do t6i wu 1a 2 pg/ml cho cac thi nghiém tiép theo.
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Hinh 2. Két qua do do hdp thu quang véi cdc nong do
khdng thé khang dioxin khéc nhau.
3.2. T6i wu ndng dé thu thé Aryl hydrocarbon (AhR)

Twong tac giita dioxin va AhR c6 thé dugc khai thac mot cach hop 1y cho nhiéu
phuong phap phan tich khac nhau dé phat hién 6 nhiém dioxin trong méi truong. Nhiéu
cong trinh nghién ctru da thanh cong trong viéc st dung AhR trong viéc phat hién dioxin
[2,11]. Thu thé AhR va khang thé so cip c6 thé bit cap dic hiéu véi dioxin di duoc ching
t6i thiét ké sir dung trong xét nghiém mién dich Sanwich ELISA. Nong d6 TCDD 1 ng/ml
da dugc phan tich thir nghiém véi AhR véi cac ndng do khac nhau 1a 1 pg/ml, 2 pg/ml, 5
pg/ml va 10 pg/ml. Két qua cho thay, nong do AhR ti uu 13 2 pg/ml (hinh 3).
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Hinh 3. Két qua do dj hdp thu quang véi cdc nong do AhR khéc nhau.
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3.3. Téi wu thoi gian G co chit TMB

Enzyme HRP cong hop v6i khang thé thir cap s& thiy phén co chat TMB dé tao thanh
san pham c6 mau xanh, va chuyén sang mau vang khi b6 sung axit H,SO,. Lugng san
pham tao thanh sau phan tmg phan anh luong dioxin trong miu xét nghiém ELISA thong
qua d6 hip thu ¢ bude song 450 nm. Do vay, & dam bao két qua dang tin cdy, viéc xac
dinh thoi gian nging phan tng gitta enzyme HRP v61 mot lugng co chat TMB du thira 14
rt quan trong. Cac mau c6 nong do dioxin khac nhau tur 0-1000 pg/ml dé dugc phan tich
va do do hap thu OD 450 nm tai cac thoi diém khac nhau tr 0,5 gio dén 3 gio.

Sau 30 phut, gia tri do duoc cua cac mau khé thap, khoang 0,05 va hau nhu khong c6 su
khac biét, ching t6 luong co chit van chua bi thuy phan dang ké. bo hap thu cua cac mau
bat dau ting dan sau 1 gid va dat dén mirc cao nhét sau 2,5 gid véi mau c6 nong do dioxin 0

pg/ml, 1 pg/ml, 10 pg/ml, 100 pg/ml va 1000 pg/ml lan luot twong mg 1a 0,205; 0,276;
0,458; 0,652; va 0,809. Sau 3 gid, do hap thu cua cic mau twong duong nhu tai thoi diém 2,5
gio (hinh 4). Vi vay, chiing t6i da lya chon thoi gian t6i uu dé i co chat TMB 14 2,5 gio.

0,9

OD 450 nm

——0 —e—1 10 100 —e— 1000
Hinh 4. Két qua do do hdp thu quang tai cdc thoi gian 1 co chat TMB khéc nhau.

3.4. Gi6i han phat hién dioxin ctia phwong phap Sandwich ELISA

Sau khi t6i wu cac didu kién, diy ndng TCDD tir 1 pg/ml — 1000 pg/ml da dugc phén
tich bang phuong phap Sandwich ELISA. Ca 4 néng do TCDD déu c6 d¢ hap thu tai bude
song 450 nm cao hon mau doi chirng am va tang dan, ty 1€ thuén véi nong d6 TCDD, tir
0,271-0,833 (hinh 5). Nhu vdy, xét nghiém Sandwich ELISA c6 kha nang phat hién dioxin
v6i nong do tir 1 pg/ml — 1000 pg/ml. Tiép dén, chung t6i chia nho day nong d6 TCDD tir
0,2 pg/ml-10 pg/ml thanh 4 diém dé xac dinh gi6i han phat hién cta xét nghiém. Két qua
chi ra, néng d6 0,2 pg/ml c6 do hép thy & budc soéng 450 nm xap xi véi mau dbi chimg am,
trong khi cac ndng d6 con lai ¢6 @6 hip thy cao hon (hinh 6).
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Hinh 5. Két qud phan tich TCDD véi nong do 0-1000 pg/ml.
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Hinh 6. Két qua phan tich TCDD véi nong dé 0-10 pg/ml.

Qua d6 cho thy, gidi han phat hién cia Jphuong phap Sandwich ELISA trong nghién
ctru nay 1a 1 pg/ml (twong dwong 0,1 pg/giéng hoic 1 ppt). Gia tri nay thip hon mot sd
nghién ctru da ap dung thanh cong phuong phap ELISA dé phan tich dioxin nhu: Harrison
va cong sy di nghién ctru phat hién TCDD béng phuong phap ELISA canh tranh dua trén
khang thé don dong tir chudt voi ngudng phat hién 1a 25 pg TCDD/giéng d6i v6i mau
dioxin duoc tach chiét tir dét, tro hodc trim tich [3], nghién ctru cua Emon va cdng su co
giéi han phat hién 1a 4 pg/ml khi phan tich mau dioxin trong dét va trAm tich [1] hay bd kit
thuong mai phat hién TCDD cua hing Biosense c6 gidi han phat hién 1a 1 pg/ giéng.
Ngoai ra, dya trén Quy chuan Viét Nam vé ham lugng tdi da cho phép cuia dioxin trong
mot s6 loai dat (QCVN 45:2010/BTNMT) véi nong do nam trong khoang 40 ppt — 1200

ppt thi gii han phat hién cua phuong phap Sandwich ELISA trong nghién ctru ndy c6 thé
sir dung dé phén tich sang loc cac mau dat va tram tich trude khi phan tich bang phuong
phap HRGC/HRMS, giup tiét kiém thoi gian va chi phi phan tich.
3.5. D6 nhay va d¢ dic hiéu cia xét nghiém

Sau khi xét nghiém 36 miu c6 mit dioxin véi nong do 1 pg/ml, két qua chi ra c6 35 mau
dwong tinh that va 1 miu 4m tinh gia, tvong tmg véi do nhay 1a 97,14%. Ddi véi 36 mau
khong chura dioxin, két qua xét nghiém cho thiy c6 33 mau am tinh that va 3 mau duong
tinh gia, twong Ung voi do dac hiéu la 91,67% (bang 1). Trong nghién ctru cia Emon va
cong sy, phuong phap ELISA da dugc sir dung dé phan tich dioxin trong mau dat va tram
tich, voi ty 1& 4m tinh gia va duong tinh gia déu nhé hon 10%. Ddi vai bat ky phuong phép
xét nghiém nao, ty 1€ am tinh gia 0% (twong duong d6 nhay 100%) va ty 1¢ duong tinh gia
nho hon 10% (twong duong do nhay 16n hon 90%) dugc xem 1a ly tudng [1].

Bdng 1. Két qua danh gia do nhay va do dac hiéu.

, en Két qllﬁ X A
Xet nghi¢m Duwong tinh Am tinh Két luan
D6 nhay (n=36) 35 1 97,14%
D¢ dic hiéu (n=36) 3 33 91,67%
4. KET LUAN

ba xéy dung dugc phuong phap phat hién dioxin bang xét nghiém mién dich Sandwich
ELISA v&i ndng do tdi uru ctia thy thé AhR va ciia khang thé don dong khang dioxin 13 2 pg/ml.
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D3 tbi wu thoi gian phan tng giita enzyme HRP va co chat TMB 1 2,5 gio.

Phuong phap Sandwich ELISA c6 gi¢i han phat hién dioxin tinh khiét trong dung dich
DMSO 1% la 1 pg/ml, v&i o nhay 14 97,14% va do dac hiéu 91,67%.

bay la nhing két qua budc dau cho thiy trién vong trong viéc phén tich dioxin trong
cac mau dat va tram tich bang phuong phap xét nghiém mién dich Sandwich ELISA. bé
c6 thé timg dung vao thuc tién can 1 phai c6 cac nghién ciru bd sung dé dam bao tinh chinh
xéc khi dinh luong dioxin trong mau.

Loi cam on: Cong trinh ndy dwoc hodn thanh véi sw hé tro kinh phi tir dé tai nghién ciru khoa
hoc dinh huong cho can bj tré nam 2019: "Nghién ciru tham do phat hi¢n dioxin bang ky thudt xét
nghiém mién dich".
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Hoa hoc & Ky thudt moi truong

ABSTRACT

AN EXPERIMENTAL STUDY ON DETECTION OF DIOXIN
USING SANDWICH ELISA

Dioxin is a group of highly toxic chemical compounds including 210 congeners,
causing serious diseases on human health such as cancer, genetic diseases, birth
defects and others. In particular, 2,3,7,8 -Tetrachlorodibenzo-p-dioxin (TCDD) was
determined to have the highest toxic coefficient. In this study, we used the Sandwich
ELISA method based on Aryl hydrocarbon receptor and monoclonal antibody to
detect TCDD in 1% DMSO. The initial results showed that the immunoassay was
capable of detecting TCDD with a detection limit of 1 pg/ml (I ppt), a sensitivity of
97,14% and a specificity of 91,67%.

Keywords: Detect dioxin; Aryl hydrocarbon receptor; Sandwich ELISA; 2,3,7,8-Tetrachlorodibenzo-p-dioxin.
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