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90 R 6~7 AR ADNKMEM S H 6 4, 28 A 50, 75, 125 pg/mL Te-TM %% 4 F= 75 pg/mlL pET-32a
FoEtn, MM, PBSMMAET B, TH 0, 14, 28 d D R#FAT3 KAk, Z 255 14d, R HENR
WINEFE R DNRZ O EA 3000 A T. canis B k97, KA E# ELISA 4 0 & i & 4 7 # 1gG kKT
i it qRT-PCR S # Mk @ tm e IFN-y, IL-2, IL-4, IL-10 ¥ @B F mRNA ¢ R 2K F; #+ F 4 &M %
FHRXMN HE L ENEFEf R HmE TR, ZEREF. 5 PBSHEMETBAMIL, = %5 Tc-TM %% 4
R IgG AR KF B E L (p<<0.05), IEN-y, IL-2, IL-4 Fo IL-10 9 R E R EFH & (p<<0.01), H IL-4
Fo IL-10 2% & F IEN-y #= IL-2(p<<0.05), R vk Th2 BikR o @ A £, sob, 3A R EAGIFIE, AF
M R @K EAE F KDY (p<<0.000 1), BMEFEHAHA24.6%, 38.6% A= 43.3%, HE £ & £ £ B +.
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Abstract: To investigate the immunoprotective effect of Toxocara canis tropomyosin (Tc-TM) in mice, a
total of 90 Kunming mice (6 —7 weeks old) were randomly assigned into 6 groups: 50, 75, and 125 pg/mL
Tc-TM immunized groups, a 75 pg/mL pET-32a group, a negative control group, and a PBS positive
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control group. Mice were immunized three times on days 0, 14, and 28. On the 14" day after the third
immunization, all groups were orally challenged with 3 000 infective T. canis eggs, except the negative
control group. Serum-specific IgG antibody levels were measured using indirect ELISA. The mRNA
expression levels of cytokines (IFN-y, IL-2, IL-4, and IL-10) in splenic lymphocytes were analyzed by
qRT-PCR. The larvae reduction rate was calculated, and histopathological changes in liver and lung were
observed using HE staining. The results indicated that compared with the PBS positive control group,
significant increases in IgG antibody levels were observed in all three immunized groups (p<C0.05). The
expression levels of IFN-y, IL-2, IL.-4, and IL-10 were significantly elevated (p<{0.01), with IL-4
and IL-10 being significantly higher than IFN-y and IL-2 (»<Z0.05), indicating a predominant Th2-type
humoral immune response. Moreover, the larval recovery countsin the liver and lungs of the three immu-
nization groups were significantly reduced (p<C0.000 1), with reduction rates of 24.6%, 38.6%, and
43.3%, respectively. HE staining revealed that the Te-TM immunized groups showed significant reduc-
tions in inflammatory infiltration and hemorrhage, with an improvement in pathological lesions. These
results suggest that Tc-TM can induce a Th2-dominant Thl/Th2 immune response in mice and provides
partial protection against T. canis infection.
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RS EW A (Toxocara canis) E—MT 25040 TH RS M N F LB TF AL MR, FEFETRMRE
S . T. canis TGS 2, H RGBS HE S . A2 35 BN B EE T & E ek At
A ECR I, RS TR AR RO )G, IR AETER RGBT MIE R T N RE ., ANMEER 5106 F
Ry BB AR50 ARG P d OR T5 Qe A B 1 o K B A7 B e R &y H 0y P ) ot T JRR 0 5 4 o DU R A 38 o 25
LA, PIIESE M ZURR R, A B A Ly g™ AR5 32 2 3R B N IE 4 RS 47 i (Visceral Larva
Migrans, VLM) . HR % 81 %% 47 5iE ( Ocular Larva Migrans, OLM) . 2 5 & i 1 5 ( Neurotoxocariasis,
N Fi g = 5 W 105 (Covert Toxocarosis, CT) & ZFilm IKEE G AE . I = 1 W0 Hog 76 8 B 5 A 3L 1
Az BN SR RS AL,

JEJLER (4 (Tropomyosin, TM)J&—FhMRMEE ., EEHPIK o BIEA S EARMMR " . TM 77T
ZRIAELATFENL. FRIFOID T, SISEASESERE G . S5 LN L B ATP
PTG VE . I 5 LA 2 M AR A A R B R TM BT Z AR YR Th g, R g e g L
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5. A s 3 ol B 07 s i VE g RS sh e B H AR RS B G &5 . LAC 2024-2-0170),
1.2 EMEREAER

HAHFE R pET-32a/ Te-TM-BL-21 i P4 K220 737 248 Az S0 SRR A7 . 22 TPTG 5 3 Rk A
aifk, RS EAER Te-TM RAEA)E&H.
1.3 FERA

BCA [ BE I E 050 & . 000 24/ R TMB i B3 . b st RE R R A R A 96 K58 245
M RAE 2N, B REYHAR R ARA A HRP FRic #1130 IgG, Sangon Biotech 24l ;
PrimeScript™ RT reagent Kit. TB Green® Premix Ex Taq™ Il il Trizol i3, Takara 22 H]; CCK-8 i
£, Biosharp 24|,
1.4 RESERBEEZEMER

90 H/NERFENLA R 6 41, Bl 50, 75, 125 pg/ml Te-TM A A 75 pg/ml pET-32a B4 . BA
PEXT IR PBS BHPEXS R, 20 15 Ho 4050 T4 0, 14, 28 d Xb/NRBEAT 3 A9, 5 42 d IR B PE XS
MR AN NG DR T, canis BYPEROI(GR D, T4 49 d WSk AL /N, SR AR JHF JE R il ik U8 2 5
PR, AR Al Hug e A AR A& B B/ UM VE T IR 2l

x1 "ESA
il i /mL RRY R/ A Sa! i /mL Y H /A
I3 XoF e 2 / 0 50 pg/mL Te-TM 0.1 3000
PBS FH X} 4 0.1 3 000 75 pg/mL Te-TM 0.1 3 000
75 pg/mL pET-32a 0.1 3 000 125 pg/mlL Te-TM 0.1 3 000

1.5 Tc-TM X /s B4R il %2 % 7K F B %2

WA & /N R AR BERT O ) . RIEE (14, 28, 42 ) BRI HRJGE 7 d(49 O MY I FEAS . 2.0 g
L. i 2 pg/mL W Te-TMAE B, BAMA 100 pL IR BEWE T 4 CaP LK., PBST
Ve 3, AL 100 pL 3P ; PBST BEU 3 K, Wi BEJG MG FEA (1 = 2000 F—%0, HFEHT R
IgG-HRP(1 : 5 000) 2 Z=$i, 3 K PBST ¥E¥ )5 in A TMB & 6 3 i 47 5 €8 5 (B2 1k W 2 0k e i, DU
E OD s 18 .
1.6 Tc-TM 337N BR 4H B B F B9 %2 i

EEREH 14 dQ4 DX =HRJ55 14 d42 D, FABEYLER 3 BN, J05E 4 5 Ik B 40 i F RPMI
1640 ¥ 3 W . PBS PR BRZ S Con AC10 pg/ mL) B, 7E 37 °C, 5% CO, ¥ FHAhHFE 48 h JFHEH
A f s RNA, FIH qRT-PCR &40 g A+ IFN-y. IL-2. IL-10, IL-4 ) mRNA Fik/KF, GHEE 34
HE, 5P HIE B 2,

F2 LA EE PCR Y ESY

514 B S H(5'-3") 5192 W Sl H(5-3)
IL-4 F: AGCCATATCCACGGATGCAA IFN-y R: CTCATTGAATGCTTGGCGCT
114 R: TTCGTTGCTGTGAGGACGTT IL-2 F: GACCTCTGCGGCATGTTCTG
IL-10 F: CAGAGAAGCATGGCCCAGAA IL-2 R: AAAGTCCACCACAGTTGCTG
IL-10 R: GCTCCACTGCCTTGCTCTTA GAPDH F: TGATGGGTGTGAACCACGAG
IFN-y F: AAGACAATCAGGCCATCAGCA GAPDH R: AGTGATGGCATGGACTGTGG

1.7 RSHIMBLHNKESITHE
TET UYL IS 50 7 d SR/ B IR JE A R N T RO A5 A R DUJR € 07 J5 AR 4 iy, 38R
4 IR (R .
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1.8 JRIEAAIEE

TETC R J5 45 7 d SR AR /I BB E TR+ ) 4 06 2 38 TV o 2 4% 440 48 b R L AT IBK . R
H, Y1 R, HE Y f W5 4% 20 4L AR AL
1.9 HIEFESW

%M GraphPad Prism 10. 3. 1 AP 8 R B0 . 25 « +5 FoR ., PAM I BEARZ M « 5, p<
0.05 HESRAGI%E L.

2 ER545%H

2.1 #5M% IgG K EHTL
S 50, 75, 125 pg/mL Te-TM /N, 84 8] 3 ELISA 34K I i 7 o 45 5 1 1eG Bk i A8

b, R, 5 PBS BMEXF BAAM L, B%5 Z0)5 Te-TM HE 4l 1gG oA & & BE 5928 v 5009 19 hn

T, =0 Te-TM 54l 1gG Sk Pk Bl m . WG 7 d, 4 Te-TM G 4 i & &2 A5 4k F5 78

B8 D, 85REY, Te-TM G815 SO E B R0 1gG Hilk,

* B i

I PospaM xR

P 75 ng/mLpET32a

B 50 ugml e-TM

1.5

o 1o I 75 ngmle-TM
3
Bl 125 vg/ml 7e-TM
sekekok

05k it o

ll|.|£|
AT |
0 14 28
KE/d

% FoR p<<0.05, * x Fix p<<0.01, * * x Fix p<<0.001, * * % x Fix p<<0.000 1, XRAHH¥E X, TH.
B 1 miEhs SN G Fikk Tl

2.2 AHEF mRNA B)RIEKTE

FIH gRT-PCR #3040 i P mRNA fR3E5KF, 4R B, 5 PBS YEXTIZAALL . HRFEH 14 d
BARPEHA MR T R IB K FE AL (p =>0.05), =HJ5 5 14 d. 3 NeEH M IFN-y, IL-2, IL-4 Fl
IL-10 Fik /K5 E (p<<0.0D) (K 2), H IL-4 FIIL-10 W FRIKK R FE T IL-2 M IFN-y (p <
0.05), F WGPz J5 /N AL S5 2 ¥ ) T Th2 BRI 5% .
2.3 HHEHE

TEW S 7 d WORIFIE . Jifi I 9 4 dOf Sl 32, 45 R o, 5 PBS [HMEXT A AH L, pET-32a 2
REAL &) i IS 22 AR, Te-TM SuRe 41 Ik . il J0E 7 40 e [l e 3 I i ik >, 2 R A G2 B L (p<<
0.000 1), W H A9 H 24. 6% . 38. 6% F1 43. 3% (&l 3),
2.4 /NERBFREFAAGAE SR EE T K

VCHUSEE 7 d, 43 B E RN R 20 2L VE A 5 U0 R OF 54T HE Je @58, 455 Wox . PBS FHEXT BRZH Y
JHF R 2H 20 v ] D, R o R P A0 A IR, 2l Ak T 4 06 I 0 M L A SRR PR RORE RN, ARAE kbR R A I
O A P AR, TR EA kR PR SR AR (I 4D, it JIE AT U R T BR A8 AE A0 A 2R A AR, 32 I MR 2
JH T 5 A B 2 B T BN U (I 5) 0 Te-"TM 4t 28 41 (%) JF JUE 60 i Ok e 7 79 408 42k 92 3 0 1S I et S =5
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g SE
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a. IFN-y b. IL-2
25 15
. [ RGRRE B e
K 20 [T PBspatERA " 3 eBspait xR
% [ 75 ugmLpET-322 ® 1ok [ 75 vg/mLpET-32a
E 5F [ 50 ngml 7e-T™ % 3 50 vgmLe-T™
= Bl 5 eomL ™ = Bl 5 vomL ™
1“3’? 10 B 125 ngmL 2-T™ " ig@ 5 B 125 vgmL -T™
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0 0
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K#u/d Kix/d
e IL-10 d. IL-4
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A RAERERIEA Tk, RUEHA Tc-TM 1500 =
Yo J P R R S 1 W A EAR N AT SR s
UEERAE RV
Aoksgok
i . . 1000 = I
3 WRSHR % -
b( Aok
3.1 itig i
TME b L3 8 (12 (Actin Filamen £ & |
Tl B R P A B AR R A A LA L A T
PR AR i 32 DA B G 88 S I v e 4 36 T B
BWU5REMN, C. elegans TM i 33 5 J7 PLEK IJF I I i
\ s 0
el S I A (B S I S T R T [ | S o & = = =
g @ . : .
(Pointed ends) [ K B, MM 4E 45 JIL P340 0 E % i i i
YR M B RaE PET L SR B Plasmodium s 2 5 5 i
3 3 3
falci parum) TM 2 35 B A% 5 B0 12 45 41 i 3% 2 - 2 2 i
e S

%E%TE&? inﬁﬂﬁgj“ P fal(,lj)arum E]/\J/\

{21, B B W (Trichinella spiralis) TM fE i

FIL-4, IL-5, IL-13, IL-10 % Th2 B Z40MIK ¥y %Kik, E#M IL-10. TGF-f. Arginase-1 . CCL2 %
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b. PBSPHI*XTARZE

d. 50 ug/mL 7e-TM e. 75 ng/ml 7e-TM f. 125 ug/mL 7e-TM

4 BT, canis NRIFHEALKBEZTH (HE $8, 400X)

d. 50 ug/mlL 7e-TM e. 75 ng/ml 7e-TM f. 125 ug/mL 7e-TM

B 5 RFET. canis DRIEAAFEZEN (HE 8, 400X)

IgG /& AR S i rh e F 20 FE e M e e BR AT 11, 32 8 oo 40 i 75 1 CADCC) A B 4 W5 A 1 78 0 &
A R e R A RON T . Hewitson 0% % B IgG1 P i 4 F PR 4h & 2 I 1R e 26 B (Heligmosomoides
polygyrus) S W B BT, PpIE) TL-4 F TL-25 MR 60 2000 40 i 55 5 R A 4 i o Bl A IR R 4 it BB R &
M B2 5 O 37 98 . Venturiello 55 W58 & 3 1gG 4 1 T. spiralis % BULE VR Sb ] Bl mg w2 1 kL 410
J L e PR 0 A B A A M A 19 ADCC R & 45 . Clausen 27 %3 P, falciparum ¥ 1+ 75 #F A JF
20 JE T T B PR TgGorp RO B A AT i, T PH TR O . FEARAT S P, H S 1gG BUARK P BT
F NG B R R BRI N . SRR IR Te-TM %38 4119 1eG PR K 7 8 35 7. 36 B g ik
AHNE B4 L 5 A Y 4 1 R0 R B R A0 B € AR AR B, IXOIE G A A S g N I AL . N BUFE T, cands R
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Jei AT 4 5 i BE Y TG, X AT REJE Te-TM iE S TR A M SR80 42 . I BTE 3 & 3 VR I 4 8 1L 2% . DT
WP T. canis Y,

A A UYL T A ] SR A i B %, LR B Thl/Th2 B 40 e R F (9 23k K S A8 65 Wil
I W (Toxoplasma gondii) BUE R EH (GRAT) B /NRJG B3 L IFN-y, IL-2, IL-4 ByFEEK
-2 H AR LW B (Schistosoma japonicum) WY AT EPE HUIB PR (SEA) s /NRUS IL-4 . IL-10 BYRIAK
S TF L IR B g R R0 IR S . B B A S The MG A, EARKK . = H)E 14 d
Te-TM B EAH I Thl B4R 7 IFN-y, IL-2 1 Th2 BI40 R F IL-4 ., IL-10 %R K FH B EET
PBS PHPEXT BEZH (p<<0.01), H IL-4 Ml IL-10 FEKFBEFHT IL-2 Al IFN-y(p<<0.05), X i #
Te-TM $0J5EAE /N AR N =2 iE S L) Th2 845 9 Thl/Th2 BUIR & B4,

S 3 O 25 A AR PR AR P 2E VIR 2B i AL BURO Ry, DT R i L5 & A B AR 5 . Faz-Lopez
LI BIEY B 2 [G M WL 1L (Schistosoma mansoni) &Y 5| I 15 £ H A G165 f b, Th2 B4 iz
o738 o 75 5 MR A B A T R T S AE R IR, AR AT AR AR 22 R T OF e LA BURGR  S ARE
T, AREE 1P 28 L (Haemonchus contortus) TM 112 G s 41 5 o du 4L A B, A HUB0 2> 48 %0, HUBP &0k
A 345, BEHT TM LEHRHL 2 A OB 7 T A BB RCRYY L FEARBE G, 3 A S g 41 10 &y v e R 2 U
A PR RS 24,620, 38. 60 F1 43. 3%, X 4R Te-TM A e 15 S 5 /K 1 A9 PR FLEH B IR 7= A, 1%
SRR AR ERAEN . HE @45 R EBoR, T-TM 1 T T. canis BAT 3 WY 48 P 20 M 3598 0
MG AE , FLR AR FEEBE To-TM S e B A 3 im o8 . 6B Te-TM FE/NRURIN 2 ¥ T 5 Ry 1EH . A
BBRHI T T. canis WA LURZ2IF IR T 15 10 R AE 31473
3.2 it

ARG LB Te-TM G il i /N B AR R 52 Ve e W &, RAEDL T. canis IEY AR MPER, IR
TOFFIE U A g B A . X — 5 R Oy i — A AR R R JE LER AR 0 A Y SE DR B E T SR
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