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ABSTRACT Opbjective: To establish a double antibody sandwich ELISA method for detection of Trx of Schistosoma japonicum.
Methods: BALB/c mice were immunized with recombinant Trx (1Trx) of Schistosoma japonicum. The hybridomas that secreted high
titer of monoclonal antibodies (mAbs) with high specificity were screened and used to establish the double antibody sandwich ELISA for
the detection of rTrx. In order to evaluate the sensitivity of the method, the concentration of ES antigen and rTrx was detected,
respectively. Serum samples from healthy people and patients with fasciolopsiasis, clonorchiasis,paragonimiasis, cysticercosis were
examined by the same method to estimate the specificity. Results: Two hybridoma cell lines, McTrx1 and McTrx2, were developed for
secreting mAbs against Trx. The McTrx1 was used as coating antibody, and HRP-labeled McTrx2 as secondary antibody. The double
antibody sandwich ELISA detecting Trx was developed with a minimum concentration of 4.8 pg/mL for ES of Schistosoma japonicum
and 1.2 wg/mL for Trx. An overall specificity of 96 % was determined. Conclusion: The double antibody sandwich ELISA based on
McTrx1 as coating antibody and McTrx2 as secondary antibody has a high specificity.
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(9 FAS ML R, Trx B AR D SRRE R, il s S pt e R Trx
PATERESTIAR , I HNL UHON SRR B XU A0 ELISA 125

1 ¥R 575

1.1 ZHRERFI SR B0

/N BUCE B A0 M Sp2/0 4N i AR SE IS B AR . MEE
BALB/c /N6~ 8 w %, 1A TR 18~22 g)Ily [ Vi3 32 5050
)7/ 1Sl
1.2 MiEREARSRR

K H R KPR A A G M VTR B B AN I B i
W SRS H 1 L 3 (S (RO Ak ik B ) 200 £y R A EARAF . AR IGZE
W U A S SR O | T LG A IR U R IE 4 20 v
1.3 EEiXFI L]

Trx 25 H A< LI & 6l 4, 50% 2R 2 B (PEG4000) AR
i A ALY (HRP,RZ> 3.0 ) (YR LIRS S SLURENS | o Je mes 0 |
4= 1MLy 178 1 (Bovine Serum Albumin, BSA )4 [G 58 & FIA 58
LA 70 1 24 Sigma 2], RPMI 1640 LRl FRIL | HLp R
ZYURBHR 1T A AL R IE P E BT 29T (HRP-GAM IgM
IgG1 . IgG2a IgG2b IgG3) M [ Gibico /7], AKATA % F4lifk
Z5:04 H 3 8 GE Healthcare /A ], 4 K FpR {3k 3¢ [E Ther-
mo /A Al o
1.4 #i 1Trx B5EERERH &
1.4.1 shipteE %8 6 WM BALB/c /N, UL rTrx T
HHR T 2 SR, 58 1 IR 50 %ot [C o8 a4k 7,
GPEHUR A 100 we/ H, LR REIIRG 2 JENGE 1 VR Ainoe s
AR A SE A5, IERIE R 50 wg/ H, IR 3 K. 40
JfUmh A 3 d SRR 1 Yk, JCRR IO, w4 AR, ] T4t
Ale
142 FHEBMESETHEMAMBKNIGEE M H 5% R
Kohler il Milstein ) 575 #E1720%, Gee/NRIG A0 Sp2/0 &
TitiJed 20 4% 1:10 @5, F 50 % PEG4000 1E @& 7] , Bl & e ke
J&  JHE HAT B58 4 1640 353368535, 7 d 5O & HT [958
41640 BigRH 3 w S e 4 1640 353756 DL 5 pg/mL
(100 L/ FLO)rTrx g4 8 i JF 57 (8] #2 ELISA 32 9 356 BH 4 52
Wt Ok ) BH M2 AT A 5 T B Bk A T T e o 0
T B SEHUARAIN FHYE A 100 % B K MY KB 3- i 4e 1% 57
LIE IR AR . ASLIR LR 4 MR- BT rTrx HUTEREDT
IR 25 AT M LR , TR 305 R0 1 1Y) 2 BREEA TS5, O il 4
5 McTrx1 il McTrx2,
1.4.3 1 Trx BREREMH&RGWL K.
BEF7 38 R & B AL Y R B R A TR,
L5 $i1Trx B ERENREEHSEEE
L51 HiTrx BREREREREAXSTRETE  RHN
$ ELISA W43, ¥ 238 i s 37 L Im A AL LF 1Trx ()
B by M ) N, B AR — 40 8 HRP-GAM IgM . IgG1 . IgG2a,
IgG2b il IgG3, H 5 Ko

A AT 4

1.5.2 37 rTrx BSEFEMAEMMNME  RAM$E ELISA 3%, &
25,

153 MEHHBREENE  WEIFEET, EE 5 K.

1.6 Wi ELISA sERI#I % & 31

1.6.1 HRP #Rigiufd e Mk B 5ol i 490 32 19 8 0 R o)
FRAGAL I IgM FLiR#EAFT HRP AR, S8 S5 A BEAR LA 1) A
A (8, HH 5500 F H(E/P), [AlHFH ELISA 33 5E Br TR

T
1.6.2 SRAL I ARy ELISA SR A5 (08 5 R FH L L7
SETE, WAHCRPT (MeTrxl) ¥ EES3J] 2 0.5.1.2.4.8 Fil 16

wg/mL,37 C £ 4 h,0.05 % i -20/PBS(PBST, pH 7.4)PE 4
3 WK, A [ i R J3E O BEAR DR MeTrx2(1:100,1:200,1:400 1
800.1:1 600 £ 1:3 200),37 C /£ 30 min, Y5 AL AR
Py (U H SLIR SR, TMB ) i Sk L (H;0,) 4% 50 pL (5 15
min, I A 2 mol/L H,SO, 50 pL 2 1 54, ; [ ZhEgHR1UE T Ao
{8, B E B 2 N 55 o
1.6.3 Mkl ELISA ik R EIEM  FHEEET SRR
R R RR /N, IR IR 40~ 45 K, RbBE/NR, FTHFRE I U
BIRTFAE Jm i , TR o ZR 5 e T B 0 1Y H AR It T R A
1,09 % JCH LR FEER K e % 3 ¥k ,37 C 533 30 min, 15000
rpm &0 5 min, FETOH , YA B AL B BS, 246005 1 i
9.6 mg/mL. 43 F1¥ ES 5 1Trx B ZE 960.96.19.2.9.6 4.8,
2.4.1.2.0.6 f10.3 pg/mL, PAEEST LA ELISA i
TR, PEMIZ 7 R R R AR . BT IS 9.6 mg/ml BSA, LA
P/N> 2.1 f5H N B, R S K,
1.6.4 WHiff sk ELISA SRS IERMEERETEHR R L
BT IE 0y ELISA I if 2 S5 (200 44y ) AR [ R i He
95 (20 173 ) A 32 B2 U (20 43 ) TG -3 AL (20 443 ) il
U (10 £73) B LT AR I (200 43 )5 iz T
A HURE AR . IS REUETEN T E WA 1.2 pg/mL
rTrx Vg A FR, B Bl 9.6 mg/mL BSA, LA Au (8>
BAPEXT IR 2.1 5B, HE 5 K.
2 #R
2.1 ZF R RARRRIER ST

1 YR 34 6 He 96 FLAk, it 541 FLAG Z4scm am it
K, A EZN 93.9 %, fil A 55 7 K RIS BT AT BRAG B
BT . AU A T R e B ST 4 YR TR, 3R
5 4 BRA WAL rTrx B TUREHTIR A 24 38R A bk, el 2
R H T 55 1 2 2 T AN R R4 T35 56, 43Sl 44 4 McTrx 1 il
McTrx2,
22 BREREHNREFEHEEE
221 BREREREREATENE KWL REN, X2
RREAHTI A 1M, A WAT AR AN 289 58 SR i o
222 BEEREEMNNE F50B A McTrxl £33 -
THA IR 1:12 800, JE/KZLA S 1:51 200, 8 &5 F 2 38 98 41
¥k McTrx2 20 (1:6 400, 1:12 800).,
223 HEoiEENE ESER 3 AR A K TR,
JEAS B A, M4 ELISA £ 253 Wor,3 A~ H 5, McTrx1 [
Ao THAMRFEAE 1.8 247 , McTrx2 1) Ao TEIRFEFE 1.0 247, 3%
HH W ik 2% 38R A LA v il ik i e 0 (1 1),
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Fig.1 Secretion stability of monoclonal antibodies

2.3 Wik 30y ELISA I & T
231 UEFRIEMER 45 R DR HRP fRic R BELE A9 )
E/P 2 1.81, 54 Wati i 437 (EIA ARE(1~2) ; FRICHE K 0.50,

545 BIA 0.3~ 0.6 N AEROARE; 7ERRES] 1:12 800 I} HRP
FRICH) 2 BREAYT S rTrex PR B W RS 25 A e T,
FHARGEARICH AR R = 0 S iE (1 2)

B3 /E (A450{H) Absorbance
{Ad4S0value )

—m—B¥E (A450fH) Absorbance
(A450value )

25

2
-~
S
-~ 2

% g 15
33
oy &

& 1
R 3
L
-
S

0.5

0

0 2000 4000 6000 8000 10000 12000 14000
BERBREEN
The dilution titer of HRP labeled antibody

2 BRAR BB AT
Fig.2 Analysis of the HRP-labeled monoclonal antibodies titers

232 WSO ELISA GEMMRER  FHEHT McTrxl 4
#i,4 CHFE 16 h,0.05 %PBST(pH7.4) 1% 5 U HILA 5 %PB-
SM, 37 ‘CfEf 2 h,0.05 % PBST(pH7.4)PEi% 3 ¥k ; IATRHARE
5,37 CAEF 2 1,005 %PBST (pH7.4) ¥k 5 W; JilA
HRP-McTrx2,37 ‘C /£ ] 30 min,0.05 %PBST (pH7.4) V% 8
W GALIA TMB H,0, £ 50 uL,37 C {4 15 min; A 2
mol/L H,SO, 50 L Z¢ 1k i 8,5 [ S AR Asso {H o

2.3.3 WMl ELISA R RBUEFM  RH Lk ELISA %
A3k B AR % L ES 5 rTex, & FLATKGI 4 ES i rTrx (1)
FARE R 4.8 pg/mL F1 1.2 png/mL(£ 1),

2.3.4 Wk ELISA SRgUREMEE BTN RAH LA

ELISA 7473545 I AN [] %5 A= HUpg 88 I 75 A RIS AR AR
200 {7y H A i SRS BEAL B 1035 R A 179 Gy R 25 2R
B, BURE D 89.5 %, A IGZE I U (20 f73) e S
M7 S (20 47 ) TOEG 58 I H (20 3 ) 4 U (10 3 ) 3
ML BB 500 5 %5 % .10 % 0%, fil FE A I
(200 53 ) A INEE IR 0y 192 iy BIVE, LR RS 96 %
(8/200),

3 PHE
S FRITAT BORh 7 %8 B e R | BAIR 6 2%, fELIfL G
AR AT X 200 2 AT TR, K00 W 0 2 D 7 o
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Table 1 Evaluation of the sensitivity of the double antibody sandwich ELISA

A450 valuc
Concentration (pg/ml)
ES Trx
960 1411 2.437
96 1.207 1.988
19.2 0.833 1.621
9.6 0.420 1.035
4.8 0.300 0.772
2.4 0.201 0.509
1.2 0.156 0.371
0.6 0.118 0.218
0.3 0.089 0.178

i BMEXTER A450 {4 0.109,
Note: Negative control: A450 value=0.109.

W U IRLA T X T B e DRE I Ty 2% SR, 7 1002 HUf 47
RESW, BN B2 RPN . A Iy i bR s
0 i R R AR K SR A R L (H 3 TP ARG I 1 1t e B2
J5 VAR ME T IR G T A A e a2« 0 L X 20 PR SR e | IR SR e
A Y TR BR AL 45 R 1 3 A RVBCHE 14 1 B ik R EL A TR
M, PEERBLIEAGIN LS AT A B T R A,

MW A FE B R T R R AT 8 22 d, 7 > H ) B
PBEA OB HE RS, B BTV IS W SRR PTG 4
WA, 7 AR 0] 33— A U9 A0 a8 PhJRR Y 2 . AR
WFFTIE PR M R, Trx AE AT A 2 W0 5 3 ZR A Trx
eI U R 2 SR AT 5 G R, TR, T Trx
FAAET LW AR T S v R A3 A, Rt , B8 EORVFLA Trx
BV L TN ol S WIS RN b O | I P (3 | Rk
14 Trx VE 2 W0 AR FT LA 15t 7 152 W7 ST ALK 43
PR R B

B H T M AR R ER A AR Trex MELLAGAL , S T 3 x>
7] AR B IR A, A g R AT e AR A Rk 3RS T
(Trx, ZFUESE 1Trx & AT 515 GenBank 2 4 (197

G IR I 100%, A58 FH B 40 1M 0 B Trx (rTex ) G e /N
B, A TIREHUIREI A MR AR T 4 #R BT (Trx BT
TR ) 238 P8 ARk , 326 B vh 2 k5 A ) v P 2 S 90 A
Z (McTrx1 Fl McTrx2) #4752 5% . WF 58 R B : McTrx1 il Mc-
Trx2 A8 rTex FIRIR Trx B L AR MM ; 1 H HRP
FRic a7 HLA B B e Gt . R, AR BFSE LA MceTrx1 1B
BB, HRP-McTrx2 VB Ry igprduiR, #ar 7RI H A i g
L Tex PEHHUR ARG A0 ELISA .

WF 5T 45 5 W AW ST B ST A W A e 0 ELISA K60 H
i 5 Ik ES 2 VR B O 4.8 pg/mL, AR oTex ¥R BN 1.2
pg/mL. 3 U AR 225 AT B I BB SR HT R Tex ARG fH 2,
T H AR IO ELISA SRR W EETE 1 pg/mL DIT,
AR TRAT 7T — A5 il 3@ s I A s 1 £ B 4 v 5
BSFER R T SR AR B T IR R

WFFTUESE , MW B Trx AT RAYE Ay i 0 s B R e (Bl 2k
BRYL ) IZW ) — AR S PR s . FRATTAE R I i
FIPEMr A e, BT FH A 200 53 0 07 £ H 14 1t 8 Hhe o 28 35 1 v
FRASPLARRIZE L~ (3% 2),

2 MBERAHERINLER

Table 2 Result of antibody detection in serum

No.of positive serum with IgM

No.of negative serum with IgM

No.of positive serum with IgG

No.of negative serum with IgG

21
0

ASEIREE RS FIRGIRIEL, KB 179 By 1 R 1gM bk
FHPE R ity 22 A8 L B 7 TGS SR R, 2 A N
AL R Tex FEPRHTIEL S A % e R S TgM B ik B — 2
Yo T IgM HUPRTE LI P AT LR AR RS T AT A5
G BT FEIESL T A SRR TR A Qe i Uiy AR5
SR MO | T A IR RO B RO R LY, B3R I35 4
%.5 %.5 % .10 % 0%,

AHFFE B UCARE W] M Tex AR I 2 I8 i I8 R

AR SR ST AR DU o RO PR B Trx (9 XL R JE L ELISA
25, AT R (4 BB PRA2 W, St — 2B R i
R 2535 MV PR AP BE i T 3, Sy SIS R T A
P, 2D B UEAS R I g 37 ARG D 7573k L i R Hhe g e v o
BYRTATIE , ™ — 2B B A PR IR I 0 B, ki ik, 4 v
A
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