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[Abstract]  Objective  To explore the immunoreaction against protoscolex infection by the recombinant
ferritin of echinococcus granulosus (rEg. ferritin) immunized mice. Methods Bone marrow deriedstem cells
(BMDCs) were collected and exposed in different antigens by cell culture and included 6 groups, there were hydatid
fluid (HF) group (HF 30 pg/mL). rEg. ferritin group (rEg. ferritin 1 pg/mL) . rEg. ferritin+ LPS group (rEg.
ferritin 1 pg/mL and LPS 100 ng/mL), HF+LPS group (HF 30 pg/mL and LPS 100 ng/mL), LPS group (LPS
100 ng/mL) and control (not add antigen). Morphology of BMDCs in different groups were detected by scan
electron microscope (SEM). Phagocytic-ability, T cell multiplication capability and surface marker expression of
BMDCs in different groups were detected by flow cytometry. Cytokines of Thl Cinterleukin (IL.)-12p70, tumor
necrosis factor-a (TNF-o)J and Th2 (IL-6 and I1.-10) in surpernatant of BMDCs in different groups were detected
by enzyme-linked immunosorbent assay (ELISA). Results rEg. ferritin or rEg. ferritin+ LPS stimulated BMDCs
maturation, which the dendrites number of BMDCs in these 2 groups were more and longer than control , HF and
HF+ LPS groups (P<C0. 05),and induced higher levels of surface molecules major histocompatibility complex [l
(MHCIl ), CD80, CD86 and CD40, also had strong ability to induce T cell multiplication than control, HF, HF+
LPS groups (P<C0.05), but had weak phagocytosis than HF group, and secreted higher levels of 1L.-6, 11.-12p70,
TNF-« and 11.-10 than control group. Conclusion BMDCs are stimulated with rEg. ferritin and became maturation.
By activating T cell and releasing more cytokines of Thl and Th2. rEg. ferrtin can induce BMDCs to produce Thl
and Th2 immunoreaction.
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TC R 25 A AR BUBC 1 R0 B 1 B B 20 B . A £1 240
SR FE A~7 min, B0 1 000 r/min, 3F _E i,
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FRLASC » LA 5 W 5 it otk B2 A s T 40 i 1) 34 5 B )
LA e BMDC 4 42 S /e ) .

1.2.7 ELISA # ol % i B F U4 45 4 B 5%
BMDC (#) b5 . 4% B/l TNF-o, 1L-10,1L-6 . 1L~
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Fig 1 Proteins of Echinococcus granulosus purification
1: HF; 2: Protein marker; 3: rEg. ferritin

2.2 BMDC MIRAEEW

FAH B T R . A BMDC., 2 1 M R . 48 4
Z AR RIS A R SR, R4 H A A
LAY R BMDC JE 25 . R U BMDC R BN,
REAXOEH A DB RAERE (K 2). &
¥ rEg. ferritin, LPS.rEg. ferritin+ LPS, 1 HF +
LPS 4y 2k Y BMDC (5 & BMDC /5 73t
ZESEIRGH B HE T HE 40806 i 41 (P<<0.
001), Mz 1, HF+LPS 41y BMDC & F # &
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20 (P<C0.05), L% 2,

B 2 BMDC &R ZEWL . SEM X 3200
Fig 2 Morphological changes of BMDCs. SEM X 3200
A: Immature BMDCs; B: Mature BMDCs

2.3 BFHENNUE

hI® 3 v W, ,rEg. ferritin } rEg. ferritin+LPS
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Table 1 Number of BMDCs with dendrites in different groups

The number of BMDCs

Group " with dendrites
Control 100 22
HF 100 21
rEg. ferritin 100 88"
LPS 100 90"
rEg. ferritin+LPS 100 87~
HEF+LPS 100 73"

* P<C0.01, vs. control and HF groups
£2 REASHRMBMDC THHESERMNEE
Table 2 Number of dendrites in BMDC of different groups

Group n Dendrites per cell
Control 20 8.15040. 850
HF 20 7.50040. 854
rEg. ferritin 20 39.300+2. 568 F:A
LPS 20 37.950+2. 142774
rEg. ferritin+ LPS 20 38.450+1.915* %4
HEF+LPS 20 23.300+1, 847 %

#* P<C0.001, vs. control group; # P<C0.001, vs. HF group;
/\ P<<0.001, vs. HF+LPS group

KM AR T HE+LPS 41 BMDC FWERIEE J1 . 5
rEg. ferritin \LPS } rEg. ferritin+ LPS #H [t 22 7
TgitsE L.

2.4 T ZHRIGTEEE N B9 T

B LPS 41 Fl2s (14 % B4 40, H 4y 4 41 BMDC
H5THMEAL: 10 AT, 5 1:50.1: 204
kb, BMDC f8 55 4F H 3G T 40 i i 38 5 (&1 4A)
MBS E HEF A5 A X A M T 40 i %
FERE T3 /N 4 5 (P> 0. 05), 22 S R4 i & s
HF 5 LPS B4 Ml i 2 AR Re 5 A2 2F T 40 A i 34 41
fie )1 .85 HE g s x4 L . 22 7 64012
B, MEE#EE, rEg. ferritin 2 BMDC # 7%
T 20 fif 1) 38 58 v F 25 U0 IR L HE 41 R HE + LPS
ZH(P<C0.001),{H 5 LPS 4 #l rEg. ferritin+ LPS
MR IG2F8E L(E 4B,

2.5 WETFHEEMNE

WL 5, HF 2143 i Kt 1L-6 F1 /b ) TNE-
o JL-10; A48 i 1L-12p70, HF 5 LPS B4 il 3% .
IL-12 p70 Fik w4 HF A A mH 2R L5
2 X, TNF-o R 5 &% HF 448 & (P <
0.001),IL-10 iy ik it oW A2k . AL F rEg.
ferritin 20 fl rEg. ferritin+ LPS 2 (P<C0. 001),IL-
6 W& F HE 4 .rEg. ferritin 24 fil rEg. ferritin+
LPS 2 (P <C0. 001), rEg. ferritin 2 BMDC 43 W
1L-6 & T HF 21 {025 5 K G it 5 L (P>0.05);

170 £ 30} === Cantrol graup rEg.ferritin group
: =1 - -~ [IF group —#-LPS group
tggrmlgmup = -4~ HF~LPS group @ rkig. ferritin=LPS group
— orou) o=
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= = HF group E 3 20
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o 8 Sy
] v A
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: :° ;:;.—_—ié
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Uy, 2 ry + & 0 - > -
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0 . - . 0 - o - 0 . .
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B 3 BMDC &% & 71 B9l &€
Fig 3 Phagocytic ability of BMDCs in different groups

10°
CFSE

10’

4 &4H BMDC 3% T 20 A 38 58 & 1 R4 )
Fig 4 Effect of differentiated BMDCs on T-cell proliferation

BMDCs stimulated with different antigen uptake FITC-dextran capability was detected by flow cytometry; 4A: Selection the optimal ratio

of BMDCs effected on different antigens and T-cell (BMDC ¢ T ratio, 1 ¢ 10, 13 20, 1 : 50 different colour representive different groups) ; 4B:
Proliferation of CD4 " T cell was measured by determining the CFSE fluorescence intensity through FACS. T-cell was labeled with CFSE
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rEg. ferritin+ LPS AN H A H . ZE R B ST 5
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B5 SAEFBMDCH LEERTHABEFHEE
Fig 5 Expression of cytokines in BMDCs stimulated with different antigens

Group 1: Control group; Group 2: rEg. ferritin group; Group 3: HF group; Group 4: LPS group; Group 5: rEg. ferritin+ LPS group;
Group 6: HF+LPS group; * P<C0.001, vs. group 1; /A P<C0.001, vs. group 2; AP<C0.001, vs. group 3; YxP<C0.001, vs. group 4; #

P<<0.001, vs. group 6
2.6 BMDCs RME5FRIZEMNE

W 3, rEg. ferritin 29 8 BMDC, S H
WAL 5 A | A A . B4R CD80, CD86 Al
CD40 By 63k (P<C0.05),1fif MHC I fy ik & JCH]
e . rEg. ferritin+ LPS B4 34 BMDC, |5 31
# T MHCI R . AR5 rEg. ferritin FLpU

BMDC 4> FRIEMR2ZF LG FE L (P>
0.05), HF 415 % [ X} B 41 BMDC ¥ ik % ik
CD80.CD86 .MHC II 1 CD40(P>>0.05), HF 41/ii
A LPS Hl G . Rl 4 FRIEFARMAES.
PL CD40 73 7 2 3 H 23K T rEg. ferritin 41 i)
BMDC(P<20.05),

£3 TEMERB BMDCs REHFHRIE/ %

Table 3  Fluorescence intensities for expression of surface molecular of BMDCs stimulated with different antigens/ %

Group CD80 MHC I CD86 CD40
Control 16.88=£2.10 50.1247.00 15.95+3. 20 10.85=£1.10
rEg. ferritin 23.83+1.34" 74 53.86+5.207 A% 26. 073,46 % A 27.4244. 67 % A
HF 17.24=£3.71 48.2216.60 16.20=£2.10 10.96=£3. 10
LPS 21.61+3.85%% 61.53+£5.59" %4 32.33+£2.927 %A 23.3314.797 %
rEg. ferritin+LPS 20.10+1.61" 62.70+£9.73" %A 25.57+1.35" % A 26.37+2.62" %A
HF+LPS 19.0144. 24 49.58=1. 89 19.4241. 00 19.3443.90"

% P<C0.05, vs. control group; #

P<C0.05, vs. LPS group

P<C0.05, vs.

HF group; A P<C0.05, vs. HF+LPS group; A\ P<C0.05, vs. rEg.

ferritin group; ¥

3 iti

SR BT BE5E & B rEg. ferritin nl /Ry
— AP A R B 4y £ . TIF DU 20K 1)
A A A R A AR R A A AR TR S B DLAE
FEN HE BB R HIL A 1) G 58 6 35 B0 o i i 248

SRR Y A R 7L 0 A PR A T L R O Bk R e
JEL X LWL E A5 5 DC 7= Az 19 5 8 10 25 S I 119
Sl HEM AR rEg. ferritin 35 5/ BU™ AR g O
FHIHL]

ok A4 L8 4% 2 BMDC ] 28 SE 3 v
A A B4 BMDC 2 1 19 2 ke 2 B AR 3 A R 41
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JE ) o) 38 S 0 25 S R AR Al I G 2 2 i LA R B
M DIRE . BATT AT BE & — S hE DC B2 B Fi it Ji 4
EREIWES  FE e E N R A Y. DC 5 T
200 60 1% 4 kgl s ST A X S SR Y LA B . R
ZEMEH S BMDC #0E T 40 M i % B &% 3 58 fE
FIA 5 s T RE MR S o T 40 i IV 3 %) 34 58 B 5 - 1
G 358 I 28 O

FEXT BMDC SR i 43+ 3R B 1 T 24 it 34 58 6E J)
K 4 52 56 o &% B0, HE 419 BMDC 2 1fi 43 7 ¥ I%
Fi5, H T 4 i 0 56 fe 1 AR 59, LB HF Afig
75 BMDC i # ., H /25 LPS B A il 5 . nT
FERA RN R A>T R R CDA0; [ B AR
BMDC [ #5 BERE J7 42 #F BMDC B4 ; SEM UL 5% it
— &I HF + LPS 41 BMDC 2 i B #){R 28 & 19
HHBEMZ, EXALRP CD40 A fe R & IEH
FEEMAMEM . CDA0 J& MR SR8 B 7 TNF 2 (K K
4L B L Z —, Al AR #E DC i 2, $2 %5 CD8O Fil
CD86 [k , # m Ll A 50 .

DC (4 i) B e DC 5 5 A — B 1 528 )R
W A2 FHE VAR B DC SERE =4 Th2 Az
NS LA Ay B Al (1 TL-12p70 6k =, 5k g BH 1k
Thl B B . 1 72 45 Th2 F R, B i s 5 5%
NI DC 7= 4 K g 1L-12, TNF-o fi1 20 1
1L-6, A %55 Tho [a] Thi %4044k . A1 52, W75
Tho 1] Th2 Y40 M 53 fk. AWF5R &, HE fEH -+
BMDC ] =4 K& i1 1L-6 F1/0 % 1L-10 . TNF-q,
A3 11-12p70, B 1E T Tho [a] Th1 %Y 40 il 53 1k
ifii ] Th2 B 40431 - X — B4 0] g 55 37 2 ok skt
LA 53X 5 RIGANO 27 f1 KANAN 2502 (g
WF5E — 5. M4 HF i A LPS B4 il # i), 106
TNF-o & 43 HF 41 % (P<<0. 001) ,1L-12p70 fy
TR HF AR A& .. ARFTEH LPS 55 DC 7~
Az Thl B % g8 B % . HE R A8A &0 3 DC A
B KERSr DC AL TR BCIRA . 4 LPS A JG » X
B DC il R BB 85 BB A IF B
TEES T HET Thl MK T TNF-o B9
.,
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