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Dynamic observation on Th1/Th2 type immune response in mice immunized

with recombinant Bb—Eg95-EgA31 vaccine of Echinococcus granulosus
ZHOU Bi-ying,et d
(Institute of Infectious and Parasitic Diseases ,the First Affiliated Hospital , Chongging Medical University)
[ Abstract JObjective: To dynamically observe changes of Th1/Th2 type immune responses in mice immunized with recombinant
Bifidobacteria bifidum (Bb)-Eg95~EgA31 vaccine of Echinococcus granulosus(Eg) Methods : BALB/c mice were vaccinated by 5 x 10°
colony forming unit (CFU) orally and 5 x 10°CFU intranasally respectively.Mice were killed on week 2,4,6,8,10,12,14,16,18 and 20
after immunization respectively, sera were collected to measure the levels of IgG, its subclasses and IgE by enzyme linked immunosorbent
assay (ELISA);Spleens were removed to determine the levels of IFN- vy ,IL~12, TNF~ & and IL-10 of splenocyte culture supernatant by
ELISA.Results : Oral immunization mice showed higher levels of IgG,I1gG2a,1gG2b,1gG1,IgG3 and IgE on the 8 ~ 10" week,2 ~ 20"
week,2 ~ 20" week ,4 ~ 8" week ,6 ~ 12" week and 10" week respectively, while [IFN— vy ,IL.-12, TNF- o and IL-10 on the 2 ~ 16" week,
2 ~ 12" week,2 ~ 6™ week and 4 ~ 12" week post vaccination respectively; Intranasal immunization mice showed higher levels of IgG,
IgG2a,1gG2b,IgG1,1gG3 and IgE during the 4 ~ 10* week,4 ~
20" week,2 ~ 20" week,?2 ~ 12" week ,4 ~ 12* week and 10 ~
12% week respectively,while IFN—~ ,11.-12,TNF- o and 1L-10
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formation in human cancer cells[J].Natl.Cancer Inst,2002,94(24 ) : 1863~
1877.

[12] Reagan—-Shaw S, Ahmad N. Silencing of polo-like kinase (Plk) 1
via siRNA causes induction of apoptosis and impairment of mitosis
machinery in human prostate cancer cells: implications for the treatment of
prostate cancer{J]. FASEB J, 2005, 19(6):611-613.

[13] BuY,YangZ, Li Q, SongF. Silencing of polo-like kinase (Plk) 1

via siRNA causes inhibition of growth and induction of apoptosis in human

esophageal cancer cells[J]. Oncology ,2008,74(3-4) : 198-206.

[14] Liu X, Erikson R L. Activation of Cdc2/cyclin B and inhibition of

centrosome amplification in cells depleted of Plk1 by siRNA [J]. Proc Natl

Acad Sci US A, 2002, 99(13):8672-8676.

[15] Liu X,Lei M, Erikson R L. Normal cells,but not cancer cells,

survive severe Plk1 depletion[J]. Mol Cell Biol, 2006, 26(6):2093-2108.
(=% AL)



— 328 —

BERERKFEEH 2010 F£5 3555 38 (Journal of Chongging Medical University 2010. Vol.35 No.3 )

post vaccination respectively.Conclusion: Mixed Th1/Th2 type immune responses may be induced in mice immunized with the

recombinant Bb—-Eg95-FEgA31 vaccine of Echinococcus granulosus.Oral and intranasal inoculation are two better immune routes, and the

former is better than the latter.

[ Key words 1Echinococcus granulosus ; Recombinant Bb~Eg95-EgA31 vaccine ; Immunoglobulins ; Th1 ; Th2 ; Cytokines
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1 #MEITTE

1.1 #H

111 FHRIE  ADRIRERY MUE 4 Bb-Eg95-EgA31
H A E e,

1.1.2 LY 84 RMEM: BALB/e /ML, 12 ~ 14 JERE,
WA 20 ~ 25 ¢, I H ERER ZZREP 0.

113 FERNFNES AR HER (EgAg) HAZE
#14% ; HRP #RiC 89 EH/D R 16 . 1g62a IgG2b IgG1 . IgG3 I
IgE W 35 Southern Biotech A F];/INR IFN- v JL~12.TNF- o
A TL-10 KA & B YR A R A BR AR 7D
T & A(ConA)FIIE £ ¥ (LPS) Wy H 3£ [H Sigma 4\ 7] ; RP-
MI1640 35353 a4 5 (FCS) B HEEMHBE R WA +
BAETHEBRAE, BR{U%HEKE Bio-TEK A7, &5 R
EIx800UV,

1.2 Fik

12.1 SELEHAA5%RE 4% 80 H BALB/c /NRFAMI A 2
o BER D RAE T 41 40 H,5 x 10°CFU #EE BT T 100 pl XU
AT RS FE 3L (MRS )% /1N BT R B 5 2 1 B Js P B
46 40 2,5 x 10°CFU BT 10 pl MRS 3t/ R &k
BORBER, B4 R GE/NEAEN T .,

122 MmEWE EENRES2.4.6.8.10.12.14.16 .18
120 AT 4 AR, FHIREREUL,4°CHFE 12 h,2 000
/min B0 10 min, /3% M7 , -20 CRTFFFE,

123 MiF [gC RETZH E Hrika  RAEE ELISA
B AR EgAg, LB 200 pwI(5 pg/ml)4CaELET
s FEHIK, PBST ¥ 3 1K, INA 100 wl #HHEW 37 CEH
2 h, AT ,PBST ¥ 3 WK A 1:6 FBM/NRILTE 100 W B
37°C 1 h, AA+,PBST ¥ 3 %G A 1:500 %8R HRP #RicE
Hi/NB IgG Al 1:2000 R 1gG1.1gG2a . IgG2b IgG3 BX IgE

100 wl & 37°C 30 min, AL, PBST ¥t 3 K ; A DAB JR¥I#
100 wl & 37°C 15 ~ 20 min; A 2 mol/L H,S0, 50 pl £ 1k
B, 37 B BE ARG 490 nm 4t OD {A,

124 JRgMIHS ARG, THEBUE, BT, A& 100
ml/L FCS B RPMI1640 ¥E5R R A A R 5% 1004~ L,
TEYIHEAE 90% LA b, INAEEZE 100 Uml FEE R 100
U/ml,

125 IFN=-vy JL-12 Fl IL-10 i MilE B Sx 1004~ /L
R gnpain A 24 FLATMIEE FR AR, B FRA R 3 FL, 4 HimA
1 ml W .1 ml B +EgAgl0me/l. 1 ml JFK +ConA 10 mg/l,
37°C 50 ml/L CO, 548 3% 48 h,4 000 r/min BL> 5 min, B
£ 20 CHTFFE JIFN- v JIL-12 F TL-10 7K 400 3R
ELISA, BAE P BR% & B0 & UL 17,

1.2.6 TNF-o MITEEFRIE #5x 1000 /L BARMA
24 FLATMREEFRAR , bR AR 3 FL, 2 BIA 1 ml R 1 ml
JEHE +EgAglO mg/l. 1 ml B +LPS10 mg/1,37°C 50 m/L CO,
WEFE P 5 FE 72 h, 4 000 r/min &0 5 min, B LT -20CHKF
Fedr, TNF- o KFEREINSR F ELISA, B4R B3R & BA
BT
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£1 HEREERgHEA Bb-EgI5-EgA31 BERA/NREME IgG RHE TR IgE METH(x48,n=4)
- B8 f ] A {E(ODonm)
() IeG IgG2a IgG2b IgG1 IgG3 IgE
WEFEXTHRA 0.015 = 0.001 0.005 = 0.001 0.004 + 0.001 0.003 + 0.001 0.004 = 0.001 0.006 + 0.003
2 0.016£0.004  0.016+0.001" 0.009+0.001" 0.004=0.001  0.006=0.002  0.006 +0.004
4 0.017+0.001  0.015£0.002" 0.011=0.002" 0.005+0.001° 0.007£0.003  0.006 £ 0.003
6 0.020+0.001  0.0150.003" 0.017=0.003*  0.007=£0.001™ 0.012+0.001"  0.006 + 0.002
8 0.034£0.010"  0.014£0.002" 0.016+0.002" 0.005x0.001° 0.016=0.006"  0.007 = 0.002
10 0.028 £ 0.005*  0.014%0.002" 0.0140.002" 0.004=0.002  0.008=0.004"  0.012+0.001"
AR A
12 0.019£0002  0.013£0.001" 0.014=0.001" 0.004+0.001  0.008=0.006"  0.008 = 0.001
14 0.0180.001  0.013£0.001” 0.013x0.001" 0.003=x0.002  0.005x0.001  0.007 £0.002
16 00170001  0.012+0.001" 0.01320.002" 0.003x0.001  0.005+0.001  0.006 +0.002
18 0.016£0.001  0.012+0.001" 0.012x0.001" 0.002z0.002  0.004=0.002  0.006 £ 0.002
20 0.015£0.002  0.011+0.001%* 0.01320.002" 0.002:£0.001  0.004=0.001  0.006 0.003
2 0.0160.001  0.006=0.001  0.009+0.001% 0.004=0.001% 0.006=0.004  0.007£0.00]
4 0.021 £0.004%  0.009 £ 0.001%% 0.010+0.00144 (.005+0.001¢  0.009 = 0.001%% 0.008 = 0.002
6 0.030£0.010%* 0.018 £0.001%% 0011 £0.002%% 0.005+0.0014  0.013 £0.002%%  0.008 + 0.001
8 0.045 + 0.004%2  0.018 = 0.001%% 0.012+0.002%%  0.006 = 0.002%* 0.019 £ 0.00144  0.009 = 0.002
10 0.047 £ 0.001%4  0.017 £0.001%4  0.014 + 0.002%% 0.006 = 0.001%% 0.012+0.001%% 0.017 + 0.0054%
B
12 0.019£0.004  0.017=0.002%% 0.012=0.004%> 0.004 0,002 0.007 £0.003%  0.010 + 0.002%
14 0.017+0.002  0.016+0.001%* 0.012+0.003% 0.004+0.001  0.006+0.001  0.009=0.001
16 0.017+0.001  0.015£0.001%% 0.011=0.004%> 0.004+0.001  0.005+0.002  0.008 +0.001
18 0.016 £0.001  0.013+0.003%% 0.011+0.003%* 0003+0.001 00050001  0.007 +0.001
20 0.015+0.001  0.01220.002% 0.010=0.002° 0.003£0.001  0.004+0.001  0.006 +0.002
*P<0.05,”P<0.01, 5%t BE4H L E ; 2P<0.05, 22P<0.01, 5%t HR4H LA

IL-12 KA BIEREE2~-10 E . 2~8 AR 2~ 12 BB
B TR (P<0.05 3 P<0.05), BITEAIESS 2 FXEIES
TR 5 B e A 2 /N US40 b VR 112 JKF 433 7E
2~10 A 2~8 M2~ 12 RBES TXHRA(P<0.05 &
P<0.05), BIfERIE S5 2 FARImE AT, W& 2.
23 g LR TNF-o 2 IL-10 KT

MW EgAg B8 LPS Hl3AT, 1 AR Sy 41/ RSB AN i
W TINF-a KEAHIERER 4412 ~6 FBESTX
M2 (P<0.05 B} P<<0.05), WHE ST 4 AR B S KT
B R /D U0 A B I TNF- o 7KSE 4 BITE S sis
F2~4af2~6fAM2-8 ABERTHBMA(P<0.05
P<0.05), ¥ ERER 4 BABREKFE. HIEH EgAg 5
ConA TS, 11 AR S y% 40 /1> BUBGE &4t A b 95 o 1-10 /K243
MRS 6~ 12 .6~ 10 A 4 ~ 12 Rl E &8 TXRA
(P<0.05 3 P<0.05), B GIESS 6 FRBIRE K ; Bl
PN A /N U TR b W 110 JK e S 6 ~ 16
FAB BT XA (P<0.05 8 P<0.05), HfEGES 8 AL
A EREKF. 03,

3 1 g

BEIRA Bg MR EERYBE, RIPSHYEH N
S S AT R A R T8 £ AT BT ERS, Ak B 1 A
Eg MBEARH A A EERE X, B4 B W IE MG E M
LA FMAR B B« Bk B T AR = AR S X R
FI RSN , T SE TR I8 , R HE 25 A RS NIR L R S T Rk
N RADRLRER M 0 R B R 4 TR . PSSR
%, AREUR MR R BB I F R R BEIAS R/
IR R HZU(NALT/GALT) R G5 R BE R G e 28, 2 2
R RE, 5 THEREEZ,

VIR BRI = A B AR PR A 95 B S e R M RLOR 3P M 1
HEMR, AL R ARIERERSE R B 4 Bb-Eg95-EgA3l
T O AR S B N R SUE R /D BRI VE 1gG .1gG2a . 1gG2b.
IgG1.IgG3 Fl IgE KV & 3 & TR MB /N, 5 Eg95 EA
BCG ¥ i e 4 REE A A, (B 5 Eg95 T4 H A Eg9SDNA
JEH A EgA31 B 1 A 45 R 25012, I B 40 B BRER 25
W4 Bb-Eg95-EgA31 M HA BB, Aik—
IR ZIE WP Eg BYL REARP HEBST 28 8 T S0 H0 3
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F2 MRRREkSHRER Bo-Eg95-EgA31 I E /MRS LIER IFN-y 0 IL-12 SIEWL (x £5,n=4)
- G5 B 1] IFN-y (pg/mL) IL-12( pg/mL)
() FRW EgAg ConA JFH EgAg ConA
IERHEA 25.0+5.8 35.0£5.8 45058 75+29 12529 15058
2 45005777 5500£57.7" 7500577 35.0+5.8" 45.0+58" 55.0+5.8"
4 550.0+57.7" 70001155  900.0% 1155 31.3%2.5" 37.5+29% 45.0+58"
6 85.0+10.0°  115.0 £404' 150.0 £ 57.7" 225+5.0" 325250 425+5.0"
8 80.0£23.1"  102.5+33.0° 137.5 £ 47.9" 17.5+5.0° 275+50" 37.5x50"
10 75.0+19.2° 95.0+10.0 137.5 £ 14.4° 113+25 17529 25.0+5.8
O E A
12 70.0x 11.6° 95.0+5.8 125.0 +28.9° 10.0+4.1 125450 22.5+5,0°
14 675196 90.0+11.6 118.8 +23.9° 8.8+4.8 12550 213+25
16 65.0+ 10.0° 85.0+5.8 112.5+ 14.4 63+2.5 113225 18825
18 32.5+96 425+96 525+96 50200 8825 17550
20 30.0 £11.6 400116 500+ 116 5.0+0.0 7529 15058
2 500.0 + 115.54 7000+ 11554 9000+ 115.5%> 45025822 55.0+5.8%2 70.0 = 11.6%4
4 350.0+57.744 5000 £ 115525 7000+ 115544  25.0+5.858 35.0 + 5.844 45.0 % 5.828
6 350.0+57.74%  450.0 £57.7%%  650.0 £ 57.742 225+ 5048 32,5+ 5.0 425 +5.008
8 250.0+ 57.7%%  350.0£57.74%  550.0 £ 57.7°2 163 +4.8% 25.0+5.8% 35.0£5.8%2
10 70.0+11.6 90.0%11.6 1125+ 14.4 15.0+5.8% 200+ 11.6 30.0 = 11.6%
BESEME
12 55.0+5.8 75.0+10.0 95.0+10.0 113+25 17529 21.5+50°
14 525+9.6 700+ 11.6 90.0+11.6 11325 16325 225+5.0
16 25058 400+ 11. 6 50.0+116 10000 13825 17550
18 238+4.8 35.0+5.8 45058 8.8+25 12529 150458
20 21.3+25 32.5+5.0 425450 75+29 11325 138448
"P<0.05,"P<0.01, 55%F FRA L L ; 2P<0.05, 24P<0.01, 5% FRAH LL4K

TEARSLE6 R 1 O IR SR8 N S B Rl S/ R A 3R
BB R, TRt TR 2 E R B R
KM EAL AW A K KR AR RINEE D, RBHWH
Eg95-EgA3] R A B H AR MM (APC)IN L35,
TR RR -MHC I K5 F B S WA /R & IZ % T APC
R, IR CDAT 4M, FREeiis B AU/ £ PR,
M5 & F AR S IE R % . #8901 IgG2a |
IgG2b . IgG1 i 1gG3 TIHf it 4 HUE B WOE #MA , 7T 5 b
LN B AR NK AR H Fe 246, RIERHHM
Y FAFOBUIR AR 40 A 519 40 28 (ADCOOFE R, i 2545
Eg L5 A0 TgE R 15 fh rE e R 40 My | AR K 40 A
FIEBRMERIAEAG, B T B E A e FHE AT E
RS YRR, EE R R & HE B AR,

TEALHY CDAT 40 M 35 58 43 b R0 ¥ Th 40,
Th1 Z0HE5 IL-2 JFN-y FI TNF- o %, -S40 580N,
B 19G2a Fl 1gG3 BH L ; Th2 AR/ 114 .IL-5 #1
IL-10 % ,i5 S B MBS A P= A fild , A RO SN
IR 1gG1 JgE 1 TgA & AL ; BeAL, REBR AL 40 FE 7T 43
W TGF- B 1 [eG2b BIA AL, AL RALYIRI PRGN E
40 Bb-Eg95-EgA31 B 1 48/ MNBUE BB R0 T W41
RETE, P8 & K8 Thi (IL-12,IFN- v il TNF- o )

F Th2(IL-10) B 4H LA F , 55 SChkvdE Mg R M. AL
25 R E 40 Bb-Fe95-FgA31 o (0 S i & W] BE
FBE AL Th 1 Th2 40805 R RIR & B B R

NRRIEE RGN B SCRAE AR, AL #
BH 11 AR BB 4 /1N BB (A B i 1 A et 1) R F SR R PB4
OB s /N I 1eG (TgG2a.IgG2b IgG 1 1gG3 M IgE 7K
A3 BITESRE IS 8.2.6.6.8 il 10 F B EF &I X BIEE, &
Fs Py R S /N UL TS 186 1gG2a.1gG2b  IgG1 . IgG3 il IgE
K4 BRSPS 10.6.10.8.8 1 10 A B EA B X 2E
B, SRR Rk R E 4 Bb-Eg95-FgA31 BEf O IRB:FD
BRI R, vl i 5 A R R AR
G SAE NG

2 £ x #
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£ 3 MEEBkeg R E4H Bb-Eg95-EgA31 B R/ NRIEMAM Ei5 TNF-a 1 IL-10 FiEH(x £5,n=4)
a5 BT Jr i i) TNF- o (pg/mL) IL-10(pg/mL)
(J) B FeAg LPS R EgAg ConA
IEF AT R 155.0+538 190.0+11.6 2100+ 11.6 150+5.38 25.0%5.38 35.0+5.8
2 175.0 £28.9 2250+28.9 275.0 £28.9" 175+29 27529 375429
4 2500 £57.7°  3500x57.7" 425.0 £ 28.9" 225+5.0 350+ 10.0 45.0+10.0°
6 1750 +28.9 2250289 2750 £28.9" 700£11.6" 1125+ 144" 160.0 + 11.6™
8 150.0 £57.7 195.0 £ 63.5 245.0 £ 63.5 35.0+5.8" 45.0+58" 55.0+58"
10 145.0 £ 10.0 1900+ 11.6 2400+ 11.6 325+5.0" 42.5+50° 525£50°
DR E 4
12 1400 £ 11.6 180.0 £ 23.1 2200 +34.6 250+58° 35058 45058
14 138.8+8.5 170.0 £ 24.5 212.5£25.0 225450 35058 42550
16 1375+ 9.6 165.0£17.3 207.5 £ 15.0 175229 275+29 375229
18 1350+17.3 1600+ 11.6 205.0 = 10.0 150+58 25058 35.0+5.8
20 1300+ 11.6 155.0 £10.0 200.0 £ 16.3 12.5+5.0 225+50 325250
2 1900+ 11.6% 2400+ 11.6%%  290.0+11.6%*  17.5+5.0 275+50 375%5.0
4 2250£289%  2750+28.9%¢  3250+28.944  200+11.6 300+ 11.6 40.0+11.6
6 1700+ 11.6 2200 £ 11.64 2700+ 11.6%*  75.0+5.8%% 1150+58% 17002 11.6%%
8 165.0+11.6 195058 235.0+5.82 90.0+11.6%% 1400+ 11.6%*  190.0+ 11.642
10 1600+ 11.6 1925+9.6 232.5+50 45.0£58%4  550%5.8% 70.0 + 11,622
B iR
12 152.5+8.7 185.0£5.8 2250+538 400+11.6%* 500116  65.0+17.3%
14 147.5£8.7 177.5£5.0 222550 35.0 £5.8% 45.0 5.8 55.0+5.8%
16 142.5+8.7 1750+5.8 215.0+17.3 300+ 116>  400+11.6% 50.0+11.6%
18 140.0 £ 11.6 1750 £ 4.1 207.5£22.2 25058 350£5.8 450+5.8
20 137.5£8.7 173.8£2.5 202.5 + 26.3 22550 325450 42550

"P<0.05,"P<0.01, 5%F FREZH L3 ; 2P<0.05, 224P<0.01, 5% FRZH Lh ¢
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