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[(FHE] BH HEEHR T2 EHEANRESENE R eZERPIER ., FiE NHEEHR T21 EHEA
ELISA (Ts21-ELISA) 544t ES HUJ5 ELISA (ES-ELISA) X¥75€ %6 HUR 5 HoAh 27 A Bups S5 g B 5 Mg e s (T1,
T2, T3, T4 T7) BRGe/NR M IEATRA, R R e T SR/ BRUS AS TR 8] A i SRk oF , #% Ts21 &
AR TR/ DR (20 pg/H, 5% 3k, BREIRE 10d), KIRGERE 10d, & HE/NFH 300 40588 240 R
SR Gy, 3.5df42d JEHEIAR, WEHERY SN REBIHTERBLZE, &R Ts21-ELISA flliEEim . Jf
B MU | B R BB ER i AR INE LA B MR A 94.7% (18/19) | 15.8% (3/19). 9.1% (1/11) H17.7%
(1113), Snme Hum | A7 52 s B I T S e A yE TEA8 )R 3 Ts21 SR 115 ES iR ELISA K iE 6 HUm
B MEPARR R SR 2 R IR 248 L (=0, P>0.05; x*=0.358, P>0.05), Ts21 EHEMS ES ik
W T1 B/ BT AR 25 TS B X (3=0.104, P>0.05), 5 T2, T3, T4, T7 e/ FUALTH 958 XN 3R
AT ESHUR (x*=17.069, P<0.05), /MEUEEYE 300 25HET IS 4 J8, WA Ts21-ELISA A3 (14 1L 375 Bt 142 BH 44 %y
100% (10/10); /NEUSRYL 5 Z5EE WG 6 8, MIEHUARMMESRR 100% (10/10), Ts21 FAE 505/ NRAHIEE B
LSS 3.5 d A 42.d, JEIE U L HO HUR AR IR 42.719%F0 49.8% . G5 Ts21 S48 (AT T HE 6 U i i3
SR, RN REZ A AR R O | 5 R M B IR M B I3 A 2 SR
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Immunodiagnostic Value and Immune Protection of the
Recombinant Ts21 Antigen of Trichinella spiralis

WANG Rui, WANG Zhong-quan”, CUI Jing
(Department of Parasitology, Medical College, Zhengzhou University, Zhengzhou 450052, China)

[Abstract) Objective  To study the immunodiagnostic value and immune protection of the recombinant Ts21
protein of Trichinella spiralis.  Methods  ELISA using T. spiralis muscle larval excretory-secretory (ES) antigens (Ts21-
ELISA) or recombinant Ts21 protein (Ts21-ELISA) was applied to detect the anti-Trichinella antibodies in sera from
patients with trichinellosis and other parasitic infections as well as mice infected with 5 species of Trichinella (T1, T2,
T3, T4 and T7). Serum antibody level at different time interval after infection was observed in mice infected with
different doses of T1 larvae. Mice were immunized by subcutaneous injection with recombinant Ts21 protein (20 pg/mouse).
Ten days after the last immunization, mice were orally infected each with 300 T. spiralis larvae. Mice were sacrificed 3.5 d
and 42 d after challenge infection, the intestinal adult worms and muscle larvae were respectively collected and the
reduction rate of parasite burden was calculated. ~ Results ~ When Ts21-ELISA was used to assay the serum samples, the
antibody positive rate of patients with trichinellosis, paragonimiasis, cysticercosis and echinococcosis was 94.7% (18/19),
158% (3/19), 9.1% (1/11) and 7.7% (1/13), respectively; no cross reaction with sera from cases of schistosomiasis,
clornochiasis and normal persons was observed. The difference of sensitivity and specificity between recombinant Ts21
protein and ES antigens for detecting the serum antibodies in cases with trichinellosis had no statistical significance (y*=
0, P>0.05; x*=0.358, P>0.05). The sensitivity between recombinant Ts21 protein and ES antigen for testing sera from
mice infected T1 showed no significant difference (¥*=0.104, P>0.05), but the cross reaction rate of recombinant Ts21
protein with sera from mice infected with T2, T3, T4 and T7 was considerably lower than that of ES antigens (y’=17.069,
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P<0.05). In mice infected with 300 T. spiralis larvae, the serum antibody positive rate detected by Ts21-ELISA was 100%

(10/10) at 4 weeks post infection. In mice infected with 5 larvae, the antibody positive rate was 100% (10/10) at 6

weeks post infection. In 3.5 days and 42 days after the immunized mice were challenged with T. spiralis larvae, the

reduction rate of intestinal adult worms and muscle larvae was 42.7% and 49.8%, respectively. Conclusion The recom-

binant Ts21 protein may be applied to the serodiagnosis of trichinellosis, but its cross reaction with the sera of patients

with paragonimiasis, cysticercosis and echinococcosis can not be neglected.

[Key words)] Trichinella spiralis; Recombinant Ts21 protein; ELISA; Serodiagnosis; Immune protection; Mouse
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JiEE Hup e — R R SR A AR U, B
TORE SRR FUAAE , i RIS AE W A6 3
JULES -3 05 (ES) FR BN A5 LAY 28 BbE (tyve-
lose) YT IHEAT ELISA I iE & BUUIA ToG HATEL R
ORI RUER T, AT A0S Wi HUR 1 1 T I
Wk W) WREREEE R (Office International
des Epizooties) Fl[E FrjiE & H i Z 5t 2 (International
Commission on Trichinellosis) & ZZHfEAF N FH W IV
PRI TR AR, iEE RIS B ES Bl H A
A A HU R NS TN —E BYSE U s BRARZR
PR e S E VR, (B RURIERRD) . ieE
U Ts21 FURIEE R ES UM Z —, AT
BXTHET R Mr 21 000 HEJEFER Ts21 (GenBank 5%
50 U88239) BEATIERE S IRAERIL, HH B
(Western blotting) 4371 & B Ts21 20 & H 7] #{iE &
HuRG /N BRI A e T HOs A IS U, AR SOR
JiEE AL Ts21 FAH HE R S i2 Wi (8 S Sy A 1
FHHATOISE .

M 5%

1 EERBRMELITHYIKIE

ARSI e B H (Trichinella spiralis, T1)
S tEER (T naiva, T2) ., HEEBH (T britovi,
T3). thIEEH (T. pseudospiralis, T4) M2 KIiEE
W (T. nelsoni, T7), ¥5| HEFREERSE 0,
P 7] e A e TR 5 o P VR R R U S e AR
= BN RALR R , 4~6 ERHEMER /NS
BALB/c /NI [ ABIH R 2B~ B Se e sh vl

2 EERT21EHAERSAS R ES HERNGI&E

JiE B TR EE R Ts21 Fik ikl pMAL-c2X-Ts21
HAZE R, Ts21 H 418 3R MR RUZpraife
P SCHR[ 6 145 0E, 4iAL)5 M EE VR EE A 1.886 mg/ml
JiE LG ES B A A OCER[ 4 ]454F, ES Bt
JEHE A 6.69 mg/ml,

3 REmiE

T1, T2, T3, T4 Fl T7 Pah 2 DGR BN,
300 it/ BGYE 1A H REEICRI0L, 53250,
-20 CIRAEA . IFFEMCRR , HEs S2m b . e e i)
o FIUBRER 0 8 NS 4 kAR = 2 I iz iy i
LY 5 H AR I SO FE B HU 28 035 53 1) R e
FY RN iy 4 E e IR S € a5V S

4 ELISA #&i

MR Ts21 S A SN0 ES U5
ZE7 Ts21-ELISA 5 ES-ELISA, % a4 ELISA J5
HEME, T21 EARAS ES HURMEBERIE N 5
pg/ml, HHWA 2%4- 75 F A (BSA)-PBST, il
THWREEEN 1100, BEFEEAM 2 L, 100 pi/AL,
BV AR A AR R IC ) EBUN 16G (TARMREE
1:500, M HACEHILAEYFEARARAR) SGEHTh
S IgG (TAEHREE 1:3000, Wy JbET 5 E A6 2
Al) . JEEMIMARAE i (OPD),, BRI ETE B
TR/ N ER BRI | IE /N BB I3 S PBS X iR
2 mol/L H,S0, Z 1E 0y J5 FHEFR A (SUNRISE, E[H
TECAN 28 8] ) @ A b L RO GE (A 1E) o AT
FEAR A {ERTBAPEXTIR A {8 2.1 58550 A BH M

5 mEEmENRIME KK EA T

¥ 30 FUEPER /N BEY LI 008 3 41, A H 55
2oL 300, 10, 5 ZKHEBHIAR, &Y 300 5540
HUNRTFIRYL G 2~6 R4 8 B R ICR I, B4 10, 5
ZeA RN S 6 JEIESEFRBCR M, ELISA A5
MIEPTEERYUAAT-, RiFHIA, SETIRIUE R 8
A4 B LA N T AR A, DL RISl

6 Ts21 EHERRE/NMNRSBEHRE

60 - BALB/c /NRBEHLS0 3 4. g | 1k
FIXS RELH AN A BHER AKX BREH . e . B R/NRUE T
TS 20 pg Ts21 A (555 R G5E 2k 7 5L
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f), HbE 10d 08 1R, L3k, RIRGERR 10d 2
kR, LA Ts21-ELISA W52 MG oA BE 4571
STRRZH . B H/NBIEST 0.1 ml #R G52 2445000 0.1 ml
AEFRER K, AR KT IRL . A HU/NBUEST 0.2 ml
AREERK, 3 A/INRISAEAR RS E 10 d 480 e sk
P 300 S5l B NS AL, JRYYSS 3.5 d F1 42 d FIR,
pawitl Uk~ NN} RN i 1R e 6 G By = R AL

R ol R = (A B ER K G PR BB 5 e g0 44 3
KT BREH B K< 100%

7 FITESH

K H SPSS 13.0 B AT 85 dim Ab B, W H 2 K
55 MSTREAR R IES KRR R B 22 i i T A
ST, KK IE «=0.05,

# =X

1 Ts21 EAEAKNEE RFRE MFRERSR
H5ERHE

Ts21-ELISA 5 ES-ELISA X} & H . Hifth 29 4=
Hu R IR S R LTS ARSI 25 SR ULER 1, Ts21
FAHAEMAS ES PSRRI IE T HU 8 T hik fius
Ve BRI 9 94.7% (18/19) . 94.3% (83/88)
5100% (19/19), 92.1% (81/88), 2 FhJyikla)fl 2
S G FE L (=0, P>0.05; x*=0.358, P>0.05),

£ 1 Ts21-ELISA 5 ES-ELISA 3 iEERHER
Hit 4 s B ME MR LR

Table 1 Results of Ts21-ELISA and ES-ELISA for detecting anti-

Trichinella antibodies in sera from patients with trichinellosis
and other parasitic infections

13 FEAEL FEPEEL No. positives (%)
Serum No. samples Ts21-ELISA ES-ELISA
JEE O R
Cases with trichinellosis 19 18(94.7) 19(100)
IS g 3(15.8) 2(10.5)
Cases with paragonimiasis
U 19 0 .
Cases with schistisomiasis
3y S S
! . - 0 0
Cases with clonorchiasis
e )
Cases with cysticercosis i 1O-D 19.0)
RERERIEAE 13 1(7.7) 3(23.1)
Cases with echinococcosis
BEREA 21 0 1(4.8)

Normal persons

2 Ts21 EAZEAMNARMEE RBE/ MR MFNKR
Mg R

PR BN, T21 HAHMY ES Hr/ssil T1 5%
/N BRI AU E 20501 R 86.1% (37/43) 5 88.4%
(38/43), —HMMZER LI FE L (*=0.104, P>

0.05), 1H Ts21 B4 H-5 HAFEE dUseNR I
BYAZ X R AR T ES Bl (@P=17.069, P<0.05)
(#£2),

%2 Ts21-ELISA 5 ES-ELISA Xt RE#iEE R
BRI B R 4 R
Table 2 Results of Ts21-ELISA and ES-ELISA for detecting
anti-Trichinella antibodies in sera from mice infected
with Trichinella spp.

Y/ NEUIMLTE

Sera from mice

K5 % FHPEEL No. positives(%)

No. samples

infected with Trichinella spp. Ts21-ELISA  ES-ELISA
T1 43 37(86.1) 38(88.4)
T2 18 3(16.7) 16(88.9)
T3 14 1(7.1) 13(92.9)
T4 1 4(364)  7(63.6)
™ 1 4(364)  9(81.8)

3 HEEHRB/NRIMEREKE

3.1 300 FarE kA E AR 300 4% T1 LA UG
/NEUS 2 J81, Ts21-ELISA 5 ES-ELISA 46l i4 i35 9t
IRFETERI A 20% (2/10), BY)E 3 &, HMERS
1K 60%(6/10)F1 40%(4/10) (*=0.8, P>0.05); i
7 4~6 &, FHMERI N 100% (10/10), /MUY iE
BHIE 2~6 M IMTEYUAAK AL ILE 1, ES-ELISA
oz 00 B 0l 3 IO BE B R T Ts21-ELISA (Z=-2.130,
P<0.05),

0.21 7
0.20
0.19 7

0.27

2 0.26]
o= .
5302
i = 0.24
ﬁ’af@ 0.23 ES Ag
z : 0.22 T2l Ag
~ g

w2

T [
2 3 1 5 b
JRYLJ5 JFI AL Weeks post infection

-~ Ts21-ELSIA, ~O- ES-ELISA. JB£ (-—) NMAMEEE, ES4t
J5=0.239, Ts21 HZHH1=0.224,
The dotted line (——-) represents the positive cut-off, ES Ag=0.239,
Ts21 Ag=0.224.
1 /NREEE 300 AEE RALY B MFERAEKEER
Fig.1 Serum antibody level in mice each infected with 300
T. spiralis muscle larvae

32 A ERERRE DR 10 55 5 FKHETHLH
BIVNRUG 6 J8, TRV R Bk mn 4 B L AE ALk
Hy & A R SR SO LN AT (Ipg) A Ts21-ELISA 5
ES-ELISA R A i iEHTAKF- 03 3, Hrp/sge 10 4%
a1 /N ORWUBERE I, 1R R 0.6 Ipg)
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MLY%, Ts21-ELISA # FHPE T ES-ELISA K6 I BHH: ;
YL 5 A 2 FUNR OIRIUVBERE 2 A I, THAk
AR o 02 Ipg 55 1.4 1pg) ML, Ts21-ELISA

5 ES-ELISA i) Fy BHE o AR50 & e B JUR e /N B
mf, Ts21-ELISA 5 ES-ELISA #6074 BH P %
2R TG G FE L =0, P>0.05),

R3I AMFEIMEFERERBR/NRG 6 FNERMLILER
Table 3 Comparison of 4 methods for detection of meat or sera from the infected mice with low dose of
T. spiralis larvae at 6 weeks post-infection

i P BEKI¥E Trichinelloscopy 1M1k Digestion Ts21-ELISA ES-ELISA
A s O T T TR MEERC WUAdE B Aw WEH Awfi
No. positive(%) Ipg of diaphragm No. positive(%) Ipg ofmuscle No. positive(%) Au, value No. positive(%) Ay, value
10 10 9(90) 1554.54+1400.4 10 (100)  336.51+465.4 9 (90)  0.240£0.056 10 (100)  0.275+0.060
5 10 8(80) 507.26+596.8 10 (100)  188.44+164.7 10 (100) 0.241£0.053 10 (100)  0.292+0.046
4 Ts21 EAEEMKEERBLENERRIPER B S I BR A S5 AR R KT IREE (P<0.05), e
Ts21 HATRHARKRIZE/NRG 10 d, MEPT A5 AEEKIT AL, AR R 42.71%;
JiE B TR BH M RN 100% (20/20), HUARTEEEN AR HRA 554 BEER /KOG REEH A i1 A U E 0480
1:100 000; fAFIXF R 5 A4 BEER KX IR g TH#E X (P>0.05),
T B TR R M Wl f5 42 d, BRI 5 AR BEER KX HRAH
W5 3.5d, fuygdl, R S4B ER KX HR A ERULAh sk e 0k 49.8%, {HAsed | A7) HEZH
A E R E R AR E L (F=5.690, P<  FABRER KT BB HIA B R RS H R L (F=

0.05) (5R4); AlMPIMLES, B R 3.205, P>0.05),
x4 Ts21 EAEAGRR/NMNRIIEERBHERNRIFMER
Table 4 The immune protection of recombinant Ts21 antigens against challenge infection with T.spiralis in mice
BEEIEY R 3.5 Wi 42 d
415 JNELLE 3.5d post-infection 42 d post-infection
Group No. mice T3 1 Pk L4 sk 8 itk
No. intestinal adult worms Reduction rate (%) No. muscle larvae Reduction rate (%)
B4 Immunized 10 43.60+20.07 42.71 16973.80+7 111.06 49.80
e ERZ Adjuvant control 10 68.70+28.54 9.72 32205.00+12 145.33 4.75
AR K XA Saline control 10 76.10£17.67 33 812.50+24 703.42
N KA HIHR 13.3% . 8.3% M1 2.9%., 1EH IR K BLETE

A ST N Ts21-ELISA K6 jitE 6 He s 58 35 A I
THPURERN 94.7% , (H5350 0% U . 28R s
SOBR R B MAS A — & W3S SR e B 1
Ts21 FHE A SN0 ES HUIF2 Wiie T duos B 5 1
UM SHE R N 2ZER RIS E L, RERENHR
TEE T LA TR =5 36 R K
43, Western blotting 7T~ , LK HU 5 75 5
Mr 65000, 61 000, 49 000, 45 000 % H A & X2
N, R MY B IS S Mr 49 000 1 45 000 2K [
A EIE SN, B PRAT A R e B H 4Ty B mT s
YRS 6 Fpard: AU B TE A 2 X, /NF Mr
60 000 YR FH S5 IFFEM U | A8 S2 I Hus 45 £85I
HEAFBREMZE SN, B RALEEMEL H A
MW A5 S 14-3-3 (1Sj14-3-3) [A]4% ELISA %}
S T PR AR I R R A HURR YL 1 28 SO

Ts43 BB S HA MM, I Ao e s
WU | sk | A R A R IS TNAA S S
O e T U 2H AR 1 A AR A s AR M A
2& XN ) TR PR T BB e R U A 2 AR R A7 AR
AIERBUREA S,

300 456 AL (T WA UG IS 4 J8, Ts21-
ELISA A0 A4 L35 BUAAR BHTE R A 100% 5 5 Z5TETE H
L /NERUS 6 JE, Ts21-ELISA K6 i 1fi 35 4o 4 BH 1
N 100%, HAPRNUE R SR EIvER 2 /N (TH
kR AR LA 4508 0.2 5 1.4 254 H) s
IR R BAYE . FEW] Ts21-ELISA 78] F T e 6 H 5 40 sk
Y SRR BRI B Ts21-ELISA & T1 /2%
/N BRI B BUAR BHPE RN 86%, H5 T2, T3, T4,
T7 BN IMIEVA 7.1%~36.4% 938 X v, Al fE
5 Ts21 PRI AL E B HUE N2 — PR E A ¢,
Nagano %531 B Ts21 HUJR L A9 Z R 1551 5 Phie
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EH Mr 21 000 Bt J5 5 K A A I 76% , R,
Ts21 TR AL ES HUFE R T 0T HU 9 LIS
WS M AT, (ERBRYE e E Ry
SHYURH TS HAFEER (T2, T3, T4 X T7)
SRR SRS T

Ts21 T 48R 1 e /N BUR 7T 5 | e 30 i AR T e
JENZE, 300 S5 BRI AG RGYE, ol
WL U8 2R3 1 K 42.71% F1 49.80% , 45 F-3< ]
Ts21 A8 e B UG B 3 oo AR VE R
TR HER A Ts87 A A e /NG LA
HE R R 42.3%, e R EAE A RS
Ferhigte . s, ANEWER) ., shih R &G RGYH
GAK, ZFmESNH 6 FORRIA 5 EE H Ts87 &
HE RN, WL HI RN 49.29%~70.8%
VEF W am S HET B Mr 31 000 i JFIE R 9 DNA % 1
ZELPA TS R R R /N B, LTy H sk e %6 53
AR 36.5%F1 37.7%", HEGZEM R 45K, e
BRI R A e R P ORI T AR
HU, ATREEH T RAVUR N 24, 3ME 5
A=A N 28 AT XS] R B I R, T AR
BT B AR Y B I B B R R — B B A
T EAE AR B et . 5 TAREL MR
AP, AR E B U P E A AR A
RA T IREN, T BESiE A s 1 32 0 A T HE U R
T4 e A AP AR
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