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Muc tiéu: Str dung khang nguyén TES (Toxocara Excretory-Secretory) tdi to hop
1am nguyén liéu tao bo sinh pham ELISA phat hién khdng thé IgG khdng 4u tring
giun dila ché/meo dé khic phuc nhuoc diém vé do nhay va do dic hiéu thip khi
st dung khang nguyén thd TES. Phuwong phdp nghién ciru: Nghién ctru md ta
bang thuc nghiém trong phong thi nghiém, sir dung khang nguyén TES-30 tdi to
hop biéu hién trong vi khuan E. coli BL21 (DE3) ché tao bo sinh pham ELISA
dé phit hién khang thé IgG khéng 4u tring giun diia ché/meo luu hanh trong mau
ngudi. Két qud: Ché tao thanh cong bo sinh pham ELISA sir dung khdng nguyén
tai to phat hién céc khang thé IgG khang Toxocara spp... Nong dd TES-30 tbi uu
str dung trong phan tmg ELISA 1a 1 pg/mL, gid tri OD cut-off xdc dinh két qua
duong tinh 12 0,4 gitip chan dodn nhidm Toxocara spp. v6i dd nhay 93,3% va do
dic hiéu dat 100%. Két ludn: Phat trién thanh cong bo sinh pham ELISA sir dung
TES-30 tai t6 hop phat hién khdng thé IgG khdng 4u tring giun dila ché/meo.
Tir khoa: Khing nguyén tiét Toxocara; Protein tai to hgp TES-30; Biéu hién.

APPLICATION OF RECOMBINANT TES-30 ANTIGEN TO DETECT
IgG ANTIBODY IN SERA OF TOXOCARIASIS PATIENTS
BY ELISA TECHNIQUE

Abstract

Objectives: To use recombinant TES protein to improve the quality of the
ELISA kit detecting anti-TES IgG in the infected sera to lessen the disadvantages
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of raw TES-based ELISA kit as low sensitivity and specificity. Methods:
Descriptive experimental study in the laboratory using recombinant TES-30
(rTES-30) protein expressed in E. coli BL21 (DE3) to develop an ELISA kit to
detect IgG antibody in the sera of infected patients. Results: A recombinant TES-
based ELISA kit has been produced. The concentration of recombinant TES-30
protein was 1 pg/mL and the cut-off value was 0.4. The sandwich ELISA using
rTES-30 possessed a sensitive level reaching 93.3% and a specificity of 100%.
Conclusion: A recombinant TES-based ELISA kit has been successfully
developed for human anti-TES IgG detection. This recombinant protein held

great potential for developing diagnostic tests for Toxocariasis in Vietnam.

Keywords: Toxocara spp. excretory/secretory antigen; Recombinant protein

TES-30; Expression.

PAT VAN DE

Bénh Toxocariasis 1a su nhiém bénh
clia con ngudi v6i du tring giun diia
tron dong vat (Toxocara canis tu ché
va Toxocara cati tt meo) va dang la
van dé stc khoe duoc quan tAm cua
cong déng khoa hoc trén thé gidi [1,
2]. Pa sb ngudi bénh khong cé biéu
hién tri¢u chung dac hiéu, tri€u ching
chinh 12 ngtra & da thuong gip ¢ nhiéu
bénh 1y khic dan téi khé khin trong
viéc chan doan [3]. Hién nay, chan
dodn nhidm Toxocara spp. dugc tién
hanh phd bién bang ky thuat ELISA
phéat hién khang thé dic hiéu trong
huyét thanh. Nhiéu bo kit ELISA s
dung nguyén liéu 1a khdng nguyén tiét
(Toxocara excretory-secretory  hay
TES antigens) ciia 4u tring chiét xuét
to tring c¢6 phoi (embryonated eggs)
hoic giai phéng ra khi nudi cdy au trung.

Tuy nhién, do ky sinh trung c6 sy
chia s¢ khang nguyén nén viéc st dung
cic khang nguyén tiét dé dan dén sy
phan ung chéo v6i khang nguyén cua
loai khéc, gdy anh huéng dén két qua
chan doan [4, 5]. Ngoai ra, sir dung
khang nguyén thd thu tor moi truong
nudi 4u tring c¢6 nhuoc diém 1a khong
c6 su 6n dinh vé nang sudt va chét
lugng. Cdc nghién ctu cho thiy su
dung khang nguyén tiét tdi t6 hop lam
nguyén liéu tao bd sinh phim ELISA
da khac phuc dugc cac nhuoc diém cua
khang nguyén thd. Ung dung cong
nghé DNA tdi t6 hop, ching toi da
biéu hién thanh cong protein khing
nguyén TES-30 trong t& bao E. coli
BL21 (DE3) nhiam: Xdc dinh khdng thé
IgG luu hanh trong huyét thanh cia
bénh nhan (BN) bi nhiém Toxocara
bang ky thudt ELISA.
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POI TUQONG VA PHUONG PHAP
NGHIEN CUU
1. Pdi twong nghién ciru
* Poi twong nghién ciru: Bo sinh
pham ELISA sir dung protein tii to
hop TES-30 1am nguyén liéu phu giéng
dé phat hién khing thé IgG dic hiéu
trong huyét thanh BN mic bénh
Toxocariasis.

Céc tham s6 dugc thim do bao gom:
Nong d6 tdi wu cta khang nguyén dé
phu giéng; gid tri cut-off; muc do
tuong dong véi bo kit ELISA thuong
mai thuong dung; kha nang phan tng
chéo vé6i huyét thanh duong tinh voi
mot sb giun sdn thuong gip.

* Thoi gian va dia diém nghién civu:

- Thoi gian: Tu thang 01/2022 -
01/2023.

- Pija diém: Labo cong ngh¢ cao, B
mon Ky sinh trung va Con trung, Hoc
vién Quan y; phong xét nghiém Ky
sinh trung va Vi nam, Bénh vién Quan
y 103; BO mon Ky sinh trung va Con
trung, Hoc vién Quan y.

2. Phwong phap nghién ciu

* Thiét ké nghién ciru: Nghién ctru
mo ta thyc nghiém trong phong thi
nghiém.

* C& mau va chon mau:

- Tham dd ndng d6 khang nguyén
TES t6i vu dé phu giéng: 30 mau huyét
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thanh 4m tinh va 96 mau huyét thanh
cua BN duong tinh véi Toxocara; 30
mau huyét thanh dwong tinh véi loai
giun sin thudng gip khac. Cac huyét
thanh duogc pha loang theo ty 1€ 1/10.

- Xdac dinh gid tri cut-off; mic do
trong dong véi bo kit ELISA thuong
mai thuong dung; kha ndng phan tng
chéo: 30 mau huyét thanh Toxocara
(+); 30 mau huyét thanh sdn 14 gan 16n
(+); 30 mau huyét thanh san day lon
(+); 30 mau huyét thanh giun luon (+);
30 mau huyét thanh & ngudi khoe
manh. So sdnh d6i chung voi kit
ELISA thuong mai dang st dung dé
chan dodn nhiém Toxocara & cic co s&
y té.

* Nguyén vdt lidu, héa chdt va
sinh pham:

- Nguyén vat liéu phu giéng ELISA:
Khang nguyén téi t6 hop TES-30 nong
d6 1 pg/mL 1a san pham cia dé tai cap
BO Y té “Nghién ctru ché tao khing
nguyén TES tdi t6 hop va tung dung
ché tao sinh pham ELISA phét hién
khing thé IgG khang 4u tring gy
bénh giun dlia ch6 meo & nguoi
(Toxocariasis)” ma sb 5888_2019.

- Céc héa chit, sinh phim: Anti
human IgG4-Fc; dia ELISA; dung dich
dém phu giéng; dung dich rira PBS-T:
PBS chua 0,1% Tween-20; co chat:
ABST; blocking buffer...
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* Trang thiét bi, mdy mdc: My
ELISA bén ty dong (Biotek); mdy rua
ELISA (EIx508, Biotek); may vortex
(Rotolab, OSI);
Micropipette cic loai Eppendorf (M¥)...

may doc mau;

* Cdc ky thuat suw dung trong
nghién ciru:

- Xéac dinh luong khing nguyén
TES-30 sau tinh sach phu 1én giéng
ELISA: Céic lugng khic nhau cua
khing nguyén s& dugc cd dinh lén
giéng va sau d6 cho phan tng véi miu
huyét thanh duong tinh va miu huyét
thanh 4m tinh. Két qua cic phép thu
ELISA nay s€ cho phép lya chon dugc
lvong khdng nguyén can cb dinh 1én
giéng. Xdc dinh dugc hé sb pha lodng
pht hop 1a do pha loang cho gid tri mat
d6 quang 16n nhét.

- Xéac dinh gid tri cut-off va OD
ngudng: Dé xdc dinh gid tri cut-off, 30
mau huyét thanh 4m tinh va 30 mau
huyét thanh duong tinh s& duoc su
dung trong quy trinh ELISA.

- C4c budc tién hanh k¥ thuat ELISA:

Budc 1 (U khdng nguyén - Coating):
Tra khéng nguyén 100 uL/giéng theo
so d0; u & nhiét 6 phong trong 3 gio;
hiat bé dung dich khang nguyén khoi
cic giéng; thim kho bang gidy tham va
rira cidc giéng bang washing buffer
PBS-T, 200 uL/giéng, rtra lic 3 phit,
thuc hién 3 1an.

Budc 2 (Phu cdc giéng - Blocking):
Tra blocking buffer (1% BSA in
PBS-T), 200 uL/giéng, u & 37°C,
1 gio; rira 3 1an bang 200uL washing
buffer c6 0,1% Tween-20 (PBS-T); rira
lan cudi bang PBS; lam kho tdi da
bing gidy thAm va giit 4m cic giéng.

Budc 3 (U khang thé 1 - huyét thanh
ctia BN): Pha lodng huyét thanh trong
blocking buffer; cho vio mdi giéng
100uL huyét thanh (d3 pha lodng); 0 &
nhiét d6 phong hodc 37°C trong 1h;
rira 3 1an bang 150uL washing buffer
¢6 0,1% Tween-20 (PBS-T); rtra lan
cudi bang PBS va 1am kho t6i da bang

gidy tham.
Budc 4 (U khang thé 2 - Mouse
anti-Human IgG4 Fc  Secondary

Antibody gan HRP): Pha lodng khing
thé 2 & 1/250 trong blocking buffer;
cho khéng thé 2 (da pha lodng) vao céc
giéng: 100 uL/giéng; G ¢ nhiét do
phong 30 - 60 phit; rira 3 lan bang
200uLL washing buffer c¢6 0,1 - 0,05%
Tween-20 (PBS-T); rua lan cudi
bang PBS.

Buéc 5 (U co chat va hién mau):
Nhé vao mdi giéng 100uL dung dich
hién mau 13 co chit 1-Step™ ABTS
Substrate Solution, dé 30 phit & nhiét
d6 phong t6i (nha san xuat dé& xuat 20
phiit); dirng phan mg va doc két qua &
budc song 405nm. Gid tri cut-off s€ la
mat do quang trung binh cuia cdc miu
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néu trén sau do6 tim gia tri OD ngudng
chdn dodn duong tinh v&i nhiém
Toxocara bang dudng cong ROC.

- Xdc dinh d6 nhay va do dac hi¢u
ctia phan ung ELISA: Sir dung huyét
thanh ctia BN nhiém Toxocariasis va
céc loai giun sdn khiac nhu giun méc,
giun luon, giun dlia nguoi, san day lon
dé danh gid d§ nhay va dac hiéu cua bo
sinh pham chan dodn.

* Xur 1y 56 liéu: Céc dit lidu sinh hoc
dugc xir 1y bang cdc phin mém thdng
ké chuyén dung dé lam sach va thu
nhan dir li¢u nghién ctru. Gia tri cut-off

duoc tinh bang 2 phuong phdp: Phin
tich gid tri trung binh (M + 3SD) va
phan tich duong cong ROC. Phan tich
kha nang phan tUng chéo, muc do
tuong dong trong xét nghiém bang chi
s6 Kappa.

3. Dao dirc nghién ciru

Pay 1a nghién ctru thyc nghiém sur
dung cdc mau huyét thanh luu tri,
khong c6 can thi¢p trén BN. Nhom
nghién ctru cam két bao mat thong tin
cdc mau huyét thanh sir dung va khong
dung cho muc dich khic ngoai nghién
clru nay.

KET QUA NGHIEN CUU

1. Két qua xac dinh lwong khing nguyén tai t6 hop TES-30 t6i wu dung

trong phan ing ELISA
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Biéu d6 1. Gi4 tri OD do duoc khi sir dung khdng nguyén TES-30 tdi to hop &
dai néng do tr 0,1 - 10 pg/mL véi cdc mau 4m tinh (A)
va mau duong tinh (B).

Pdi v6i cdc mau Am tinh, gid tr1 OD dugc xac dinh trong dai néng do TES-30
< 1 pg/mL déu < 0,1; tuy nhién, gid tri OD do duoc ¢ ndong d6 TES-30 10 ug/mL
c6 hién tuong ting cao bat thuong (> 0,2). Tai nong d6 10 ug/mL giy nhidu khi

doc gié tri OD trong xét nghiém.
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Dbi voi cdc miu duong tinh, gid tri OD ghi nhan ting déu trong dai nong do
dudi 1 pg/mL, tai nong d6 10 ug/mL chi ghi nhan gid tri OD twong dwong véi
gid tri OD tai ndng d6 TES-30 1a 1 pg/mL. Do d6, viéc st dung noéng d6 TES-30
1 ug/mL d3 du chan dodn nhidm Toxocariasis. Tt qud trinh x4c dinh ndng do gitr
cho OD & baseline va OD & plateau, rit ra ndng do TES-30 tdi to hop 1 pg/mL Ia
t6i wu.

Khi tién hanh cic thir nghiém twong tu xdc dinh d6 pha lodng huyét thanh, két
qua cho thiy d6 pha lodng 12 1/50 cho gid tri OD trong khoang > 1, dam bao han
ché yéu t6 nhiéu (dit liéu khong thé hién).

2. Két qua xac dinh gia tri cut-off va OD ngudng ciia phan img ELISA

Tién hanh do OD cta 30 mAu huyét thanh am tinh va 30 miu huyét thanh
duong tinh, tir két qua phén tich duong cong ROC cho thiy gid tri OD trong chan
dodn Toxocara spp. thu dugc dién tich dudi duong cong 1a 0,99 (p < 0,001).
Trong dé xac dinh dugc gid tri OD cut-off 1a 0,4, dat ngudng chan dodn nhiém

Toxocara spp. v6i d0 nhay 93,3% va do dac hiéu dat 100%.

ROC Curve
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Biéu d6 2. Puong cong ROC gid tri OD chan dodn Toxocara spp.
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3. Két qua xac dinh @9 nhay va d¢ diic hiéu ciia phan ing ELISA sir dung
khéang nguyén TES-30 tdi t6 hop
Bang 1. Két qua phan tng chéo v6i mau huyét thanh
nhiém Toxocara-san 14 gan 16n.

Kit thwrong mai Kappa

Chén doan Toxocara .
Dwong tinh  Am tinh (95%CI)

Mau Toxocara - Duong tinh 30 1 0,967
sdn lan gan 16n Am tinh 0 29 (0,897 - 1)

Kha ning chin dodn chinh xdc mau huyét thanh nhidm Toxocariasis dat do
phit hop cao véi hé s6 Kappa 12 0,967.

Bang 2. Két qua phan tng chéo v6i mau huyét thanh
nhiém Toxocara-san day lon.

Kit thwrong mai Kappa

Chén doan Toxocara .
Dwong tinh  Am tinh (95%CI)

Mau Toxocara - Duong tinh 30 2 0,933
san day lon Am tinh 0 28 (0,831-1)

Kha ning chan dodn chinh xdc miu huyét thanh nhiém Toxocara véi nhidém
sdn day lon dat d phit hop cao véi hé sé Kappa 1a 0,933.
Bang 3. Két qua phan tng chéo v6i mau huyét thanh
nhiém Toxocara-giun luon.

Kit thwong mai Kappa

Chén doan Toxocara .
Dwong tinh  Am tinh (95%CI)

Mau Toxocara - Duong tinh 30 1 0,967
giun luon Am tinh 0 29 (0,897 - 1)

Kha ning chan dodn chinh xdc miu huyét thanh nhiém Toxocariasis Vi
nhiém giun Iwon dat 6 phit hop cao véi hé sé6 Kappa 1 0,967.
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BAN LUAN

Loai khang nguyén TES duoc tao ra
bang con dudng tdi to hop dau tién 1a
TES-30 theo nghién ctru cua Yamasaki
H. va CS (1998) [5]. Két qua phan tich
Western blot ctia TES-30 téi t6 hop voi
huyét thanh cua chudt va cua BN cho
két qua phat hién chinh xdc cdc mau
huyét thanh duong tinh voi T. canis va
T. cati. Khi thtr nghiém d¢ ddc hi¢u voi
5 loai khang thé cta ngudi méc 5 loai
giun khac, TES-30 tai t6 hop cho két
qua dac hi¢u véi 3 loai trong khi 2 loai
con lai cho két qua phan tng chéo voi
cudng do rat thap véi mot loai ky sinh
trung duong rudt khac la Anisakis spp.
(5, 6].

Trong mot nghién ctru khac cua
Norhaida A. va CS, TES-30 tdi t6 hop
biéu hién trong vecto pPROEX-HT
qua phéan tich Western blot cho thiy
phan mg chinh xdc véi khdng thé
IgG4 c6 trong cdc mau huyét thanh
nguoi duong tinh véi bénh giun dlia
ch6 meo, dong thoi khoéng phan tng
chéo voi huyét thanh ciia ngudi mac 2
loai giun tron khac cling nhu nguoi
hién méau tinh nguyén khoe manh. Nhu
vdy so v61 nghién cuou truéc cua
Yamasaki va CS (1998), khang thé
cong hop khang IgG & phan 16p 4 cho
két qua dic hiéu hon khang thé IgG
téng ) [7].

Trong nghién cuou nay, TES-30 tai
t6 hop di dugc kiém ching bang
Western blot va Dot blot cho thdy co
hoat tinh khang nguyén dic hi¢u voi
huyét thanh ngudi nhiém 4u tring giun
dlia chd6 meo va khong c6 phan tng
chéo véi cdc loai giun san khac. Tiép
tuc ung dung khing nguyén dé xic
dinh khang thé IgG trong huyét thanh
BN nhiém Toxocariasis bang phan (g
ELISA cho thay & nong d6 1,0 ug/mL
khang nguyén TES-30 tii to hop cé
kha ning nhan dién dugc khang thé
IgG trong huyét thanh ¢ d6 pha lodng
1/50 va ngudng chan dodn nhiém
Toxoacara spp. la 0,4 véi d0 nhay
93,3%, do dac hiéu dat 100%. Danh
gid phan ung chéo v6i cic mau huyét
thanh duong tinh véi mot s6 giun sin
thuong gip (sdn 14 gan 16n, sdn day
lon, va giun lwon) cho thay do phit hop
cao. Piéu nay chung to ching toi da
thiét 1ap thanh coéng phwong phdp
ELISA st dung khing nguyén TES-30
tai to hop tu san xuat dé xdc dinh
khing thé IgG trong huyét thanh BN
nhiém Toxocara.

KET LUAN

Khing nguyén tdi t6 hop TES-30
téng hop trong vi khuan E.coli BL21
(DE3) dé xdc dinh khang thé IgG luu
hanh trong miu cia BN bi nhiém
Toxocara spp. bang k¥ thuat ELISA c¢6
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do nhay dat 93,3%, d6 dac hiéu la
100%. Két qua gép phan quan trong
trong cung cap ngudn nguyén lidu dé
tao cdc sinh phim chan dodn nhanh
gitip chan dodn va phong bénh giun
diia ch6 meo & nguoi (Toxocariasis)
O nguoi.

Loi cam on: Nghién ctru nay duoc
tai trg boi BO Y té& va 1a san pham
thuoc dé tai “Nghién ctu ché tao
khang nguyén TES ti to hop va tng
dung ché tao sinh pham ELISA phat
hién khéng thé IgG khéng 4u tring giy
bénh giun dlia ché meo & nguoi
(Toxocariasis)” ma sb 5888-20109.
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