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Mtk 3k B BMDCs Bk # IDO R 78 24 hk 2| &, 91 B % T M X 8 41 (F =303.305,5752.473,P<C0.01) ; i MCF 4
BMDCs (# IDO E A MM kA KFABShAZEFE . WEFTHREMBELA, 253F 51 %EX(F=70.971,P<<0.0D),
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Abstract: The objective of this study was to explore the ability of multilocular cyst fluid (MCF) to induce IDO expression
in mouse bone marrow derived dendritic cells (BMDCs). BMDCs were obtained by induction culture in vitro, and coculture
with MCF (MCF group), rmIFN-gamma (positive control group) and RPMI-1640 culture medium (negative control group).
BMDCs of each group were collected at different time points. Real-time PCR method was used to detect IDO mRNA transcrip-
tional level on BMDCs. Western blotting method was used to detect IDO protein level on BMDCs. ELISA method was used to
detect the variation of IDO concentration in BMDCs supernatant. The results showed that MCF group of relative expression of
IDO mRNA on BMDCs and IDO concentration in BMDCs supernatant reached peak value at 24 h, which were greatly higher
than the negative control group(F=303.305, 5 752.473, P<C0.01). While MCF group of relative expression level of IDO pro-
tein on BMDCs reached the highest value at 48 hours, which were significantly higher than that in negative control group (F=

70.971, P<C0.01). These results indicate that MCF has the a-
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bility to up regulate the expression of IDO on BMDCs, which

provides a theoretical basis for further revealing the molecular
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A UK (alveolar echinococcosis, AE) 2 H
Z EERZ R (Echinococcus multilocularis s E.m)
gl U g R Y — 2 ™ F Nk B A R AU R
RZRERERENERZ - AE MR EZ
B 20 20 A K, R T e R R oA < g
AE 955 I 36 2K ) B A G0 5 Tif 52 B8 7 . AT LATE 1 4K
P T2 A A A K (B B T BIL I A ]
. A SR YN BE (dendritic cells, DCs) Z ALK fiE
e 1) & HR 4T B ik 5L 40 g Cantigen presenting cell,
APC) , 1] LA 5 HLIA 48 0 S v A 2 T 32 2
G0 VIR Y 5 VA 4 A T A g 0 A8 ML %) R R
S BFSE R, — A AR U R A AT DL R A
F DCs £ MR 2, 3-XUIN 4 B (indoleamin 2,
3-dioxygenase, IDO) & ik, 5| &L Gl 2 5% b 6 = 1R
FEMGHETT R T 15 £ DCs 1IEH RIZTIRE , I &N T
B S B it 52 B T8 1, 3% — 38 728 BNy 2 3 2 TRk
Yot R HE B 52 10 4y FALH 2 -, R R
B, B M 49 B (eystic echinococcosiss CE) JE& 4L 15
FIE B e it 52 5 15 £ DCs &1 IDO =R A
FKHVHBIOC T AE BRI o R R A AR R A
fi & DCs &l IDO R T, )12 5 8 AE Rz 2
AR TR ARG R AR ST L/ RO A A B R
(multilocular cyst fluid, MCF) 5 /N BB 8 ok U5 4
ZE MR M (bone marrow dendritic cells, BMDCs) 3t
Bigr g B8, AE A [A) I 18] #5358 5 Real-time PCR,
Western blotting #il ELISA 2 )7 #3078 Wil MCF
%t BMDCs # i IDO mRNA # 5% /K- 2 17K F LU
e BMDCs |3 W IDO e Ji 728 1k 1 52 i, 45 3+
AE it 52 5 MCF ¥ % 15 £ BMDCs %1% 1IDO
(562 it — 18 8 AE IR 15 3 09 5 5 T A2 4
FHLH 42 HE e SRR,

1 RS AE

1.1 SZEEhY 6~8 JAI SPF it C57BL/6
ANERI B v 3 3 B S 0 B W0 AR B AT A L SE g
IF R X B 0 Ab B AT G B AR B A AR o, S B
YId PR AT AIE S SYXK (F57)2012-0004

1.2 FZR A /N B A R 3 R (multi-
locular cyst fluid, MCF) H #r 58 = 2% g ) 45 8 3 5%
S AR, /N B 2k 40 I A0 i 4R 5 )
BT (rmGM-CSF) /N R UE 4L 11 8 vy T %
(rmIFN-Y) 1§ [ 2% H R&.D Systems 4 #) , RPMI-
1640 20 5 3= W A 36 B Hyclone 23 &), i 4 17

(FBS) M [ 2 [H ExCell Biology 2\ &, Trizol i 5
H 2% [E Invitrogen 2\ ) , cDNA 5 — 45 & WA F &
1 H 25 E Thermo Fisher 22 &, 3L Bt 26 Y6 F & PCR
RAEW A EAEY TERCKE) ARAA . Rt R
IDO £ Pk Rt Bl GAPDH £ v B 4T 1A Fn 5k
M A ALY B (HRP) A7 19 F 91 R 1gG ¥l {9
E Abcam 2% ), B IDO [ B¢ 0 28 % i 56
(ELISA) X & [ 9% [ BioSciences 24wl » HAh X
F¥ R B B g, 92 RF 5 O E i PCR X
(DA7600) 4 H [ w1 111 3K 228 7] 7= 5 » Western H 3K
X (164-5051) Fl & & AR & 58 (GelDoc 2000) ¥4
2 BIO-RAD 723 7] 7 i , B b1 AL (ELx800) 2 3¢ [
BioTek 22 &l 7= .
1.3 /INERUCE B VAR 2 0k 40 M 35 3 B 3R R L 56 A A
¥ C57BL/6 /N ERBME L A7 5 AL FE , TE RS T 43
BB R RS 40 M, RPMI-1640 #5577 56 (%
10 Y0 i 25 15 ) K 4 B B 77, 43 2 6 FLIG SRR A
rmGM-CSF (¥ 10 ng/mL) fl 114 (& FEF 1
ng/mL) B 4 K 772 A B 5% . CO, Bs 37 46 b5 57
48 h, B R 2P T AN E rmGM-CSFL 55 92 245 7
d, WA R R W T J5 WS 5 T A 2 T A, B s R
B4 /0N BB B R VR B9 A 2 1R 41 i (bone marrow den-
dritic cells, BMDCs) , ¥ 5 % 5 3% 43 B 2 i BM-
DCs il RPMI-1640 K5 77 5t o 2 8 5 40 J ok 2 o 1
X10° cells/mL, 235 MCF (& ¥ N 5 mg/mL)
A rmIFN-y (¥ EE Ky 1 000 U/mL, E K BHAE X BR
1) AT RSN 85 5%, W in A [F] 4R B RPMI-1640
R 9523 (7 10 Y0 R 20 138O 16 b B % X B4, 43 31l
6 h.18 h.24 h.48 h Fl 60 h WEE 452 40 AN b 75
1.4 BMDCs i IDO mRNA A8} 2% 1A 5 59 46 )
& GenBank H1/h L IDO C& 55 . NM_008324.2)
Ml GAPDH (& % 5. NM _008084. 3) & %1, # H
Primer Premier 5.0 B4 T519, 519 7L 75 9L 3
AR B A BR A F A L IDO (F: 5'-AG-
CAATCCCCACTGTATCCA-3"; R: 5'-GGTCCA-
CAAAGTCACGCATC-3"), GAPDH (F:5-AAG-
GTCGGTGTGAACGGATT-3", R: 5'-TGAGTG-
GAGTCATACTGGAACAT-3"), * Ml Trizol 3%
P 4] BMDCs 5 RNA K $2BUE RNA S5 5%
B cDNA 55 — 55 #1250 G AR vl Wl 5 i A7, (il
JH SYBR Premix Ex Tag™ I1 9% 65 38 ) & 78 7%
JtiE i PCR X E#E4T IDO 5 AR X & B4 0.
NAKRZE N 20 pL: SYBR Premix Ex Tag™ 11 (2X)
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10 pL,cDNA #i# 1 pL, E TSI (10 pmol/L)
%1 pl,ddH, O 7 pL. RN FJF:95 CHIAZEM 5
min; 95 C 15 5,60 “C 20 5,72 ‘C 40 s,40 MEH;
95 °C 15 s,60 °C 1 min,95 C 15 s, L GAPDH Xy
WS B SR T PR fE AL X B SR AL AT 3 A E R
SE S T BUHE R AT R Ce i (Qr=2"22) 4%
M. UHE IDO mRNA M E A,

1.5 BMDCs i IDO & FH AH X 3 35 7K F 117 46 U
Wi 4% 41 S [) B ) s BMIDCs  FH JiE T 30 16 ) 23 5910 n
AN 2 1 TR 7S 43 4. 4 °C 13 000 X g B0 10
min. 04 E 3 BI A 40 i 6 8 (. BCA BRI 4541
EHWER .2 12% SDS-PAGE HL Ik 4> 5 ¥ & 11
vz PVDF I 28 5 AR RIS . 40 5 A St
L IDO Fi & i B H ) 12 500 At i GAPDH
(FRREHLH 1 2 25 00004 CHER W - Pl 5 i AR
il IgG-HRP =41 (R B L] 1 ¢+ 10 000) % ik 5%
H 2 ho VeI 3 JE H ECL R F & B (0 BRI % 5
G5 R AE ST 43 . LA IDO 2K 144 K (5 2
GAPDH & [ 4 K EH 2 L £ /8 Hi 1IDO & A
19 AH X 3R K-

1.6 BMDCs L1 IDO e R R I il 8 4%
A [R) B A 5 BMDCs b 3 %, % B8 /N i) 1DO
ELISA 050 & #4329 45 K2l BMDCs | ¥ W
IDO [ BE , 1A~ A6 I AF 5 35 57 0 A 2 AL, I A D%
K 450 nm,

1.7 Geitik SR SPSS 22.0 44 X 52 56 %
AT GE 27 o0 A T BCR B X B AR i 25 (o £
)R, 4 1] LU B R B TR 3R T 28 43 17 o it — 20 W
e ] LSD K3, P<<0.05 R 22 % B it 2%

2 8 B

2.1 BMDCs # i IDO mRNA i xf % ik &3 54
M SR A Real-time PCR J7 2 X B X B8 21 | BH 1k
XTRRZHFn MCF 4l 5 A~ B [A] & BMDCs # 1 1IDO
mRNA FXF % ik & #1758, 45 R BoR (& 1), A
6 hJT 4 MCF kb B 4H /9 BMDCs £ i IDO mRNA
KR E B W . 24 h & ) & 5 4 (34,383 +
1. 803) , 5[ ME X IR 2H (13.289+1.072) 54 481t
25 Y (F = 303.305, P<C0.01), 5 B X} B84
(46. 884 £4.962) 22 WA e it = L (F =16.816,
P<20.05) L3 1, MCF #¥# 24 h ZJ5 BMDCs 3% [fii
IDO mRNA FHX] 5 5B T .

PREXTER —e—MCF

—— AR —-

IDO mRNA X %Kik it

6 18 24 48 60 /h
i f)

BE1 AE4IEH BMDCs B IDO mRNA H 3 Rz EF

Fig.1 Dynamic changes of relative expression of IDO mR-

NA by different treated BMDCs

F1 3HARERIE BMDCs & H IDO mRNA #3f Rz 2 LLE
Tab.1 Relative expression of IDO mRNA in three groups
of BMDCs at different time

ol IDO mRNA # % %% i (GAPDH £ H N %)
BEEL/h g R4 AR TRA MCF #

6 1.002 £0.001 3.5004+0.249** 1.94940.053* 4~

18 4,90340.100 22.419+2.318" " 16.02740.641" * 44
24 13.289+£1.072 46.884+4.962" " 34.383+1.803" "~
48 20.16240.091 29.604+1.781" " 30.706+2.142" "

60  36.418+1.886 68.425+4.773" * 23.970£1.582" 44

A — A ]S S BT A A e, « P<<0.05, x % P<T0.01;
5 IR A A AP <C0.05, AAP<C0.01,

2.2 BMDCs 1 1DO & H HxF % 35 K F sh 5 4
M RH Western blotting J5 ¥ fa il B 4 X B 41 |
FHPEXS 8 41 1 MCFE 41 A [A] B[] £ BMDCs 3% I
IDO HE A RIKIEO 45 R WA 2, MCF &b #4240
6 h JF4h BMDCs 235 1DO & Wi i1, 48 h ik 55 %
25 B (8 3) , MCF B2 1IDO & 235
TE 48 h ik @ g 4E R F IDO mRNA 1933k, 48 h i}
BMDCs #ifi 1DO & H X AH B GAPDH & H 1 K
FEAH = b MCF #H (0.758 420.047) 75 T 93 1 % B8 20
(0.503+0.024) (F=70.971,P<C0.01), 1 MCF 1

B E xS 4L BRI X 4 MCF41

6h 18h 24h 48h 72h 18h 2 2h  6h 18h 24h 48h 72h
e e pal

DO == = = = -

B2 AEL&EZH BMDCs 1 IDO E B R X Western
boltting Z 7548 il
Fig.2  Western boltting detection of IDO expression by
different treated BMDCs
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5P IR (0.847 +0.067) AH 1L 22 RIS 124 e R —— R ——MCF

Y (F=3.648,P>0.05), L3 2,

—o— BT —=— (R —e— MCF
120
§ 1.00
_1;<
= 080
?-5 0.60
®
I 040 F
o 020 |
A
0.00
6 18 24 48 60 /n
I [a)
3 AEAELH BMDCs 1 IDO E B X RikKkEh

Fig.3 Dynamic changes of relative expression of IDO pro-

tein by different treated BMDCs

&2 3ZAFFERE BMDCs RE IDO & BB RAKF LB
Tab.2 Relative expression of IDO protein in three groups

of BMDCs at different time

ol IDO & &AM K H (GAPDH 3 N2
BEEL/h g R4 PR TRA

6 0.186 +0.005 0.416+0.040" "

MCF 4

0.26640.006 " * 24

18 0.284+0.014 0.578+0.018" " 0.43540.038" "4~
24 0.44140.137  0.75640.061"  0.563+0.144

48 0.503+0.024  0.847-0.067" " 0.75840.047" "

60 0.843+0.064 0.925+0.133 0.54340.068 " 44

A — A ]S S BT B A L, « P<T0.05, x % P<T0.01;
5B R AR RS AP <0.05, AAP<C0.01,

2.3 BMDCs L3 IDO HE s 80 R A
ELISA J7 34 0 BH 4 Xt B8 2 | BH M 6 B 4 1 MCF
AR BT [B] 5 BMDCs b W IDO ¥ B 8h & A8
1k, 55 8 R (B 4) . )N 6 h JF 4 MCF 41 BMDCs |
W IDO #e B % 0 1 . 24 b3k B e fE
(33.80140.448 ng/mL), 5BHPEXS BRZH (13.811 =+
0.086 ng/mL) il PH 4 X B 4 (45.523 £0.493 ng/
mL) [B] 25 5 6 T 27 3 L (F =5752.473,927.464,
P<20.01), W3 3. MCF #ili# 24 h ZJ5 BMDCs I
HW P IDO ¥ B2 T B, 5 I E] & BMDCs |
T T TR Y IDO e B AR ke 5 IDO mRNA
FB AT —3

3 i i@
s S p BRI 9 BB 2 22 T AR E
PR T 31— A4 3 AR T 5 .

IDO ¥ (ng/mL)

6 18 24 48 60 /h
I )
B4 FE4LEA BMDCs LB F IDO REHELE
Fig.4 Dynamic changes of IDO concentrations in super-

natants by different treated BMDCs

£ 3 ZAXRFERIE BMDCs EiE A IDO K B # bk &
Tab.3 Detection of IDO concentrations in three groups

of BMDCs supernatants

il DCs 4 IDO % J¥ (ng/mlL)
R /h e 4 BEL 4 R 4 MCF 4]
6 0.95540.60 2.5674+0.108" " 2.209+0.079" * 44

18 5.701+£0.06 27.05541.573" % 19.861+£0.194" &4

24 13.81140.086 45.523+0.493" " 33.80140.448" * 44
48 19.64240.237 33.62241.295"* 31.82140.120° 4

60 10.91540.812 70.368+1.850" " 30.3324+0.189" * 44

e« R — B B A, 5 B X R LA B, + P<T0.05, % * P<C0.01;
5 FPE X B 4H 8, AP <<0.05. AAP<C0.01,

e FE N T AT B E A 1) BE S T R A R
ek Bk 2% RS JR A 400RL Bl BR 4k ® (Echinococus
granulosus » Eg) .2 FERE B (Echinococus mul-
tilocularis s Em) /0 BiBR 4 Bt (Echinococus oli-
gathrus , Eo) FIR FQER 2% B2 (Echinococus vogeli
Ev) 4 i, 305 5 A7 DIl g By Bk 25 o 225
Eg FIEm™ . AE JEf Em 5|, 3 2R % A3
Y BNE 292 308 07 SO A T8 i R T i T LR RS A
it R i 70 A6 G Al 2 6% B TR R B e k. R S
T REHIT AE B 10 FREEREL 94%, 8
J 6 N2 A B S 8 e T A [
BT AE S 2 it 52 ALl ik A v A, % H A7 iIF 58 45
WA B T 5408 B S 1R 97 OT R A MR IR R A
RO B 36 S A5 Dy T B R L
RIRGPEA ML DCs 78 G HE N & 175 5 b & 4%
SRR I R T T A S g T 3RS M e A
%, O ARAS e T Thl B0 A The %40 a4
JE IV 285 BN 7 1) 5 24 Thl BUZ0 L) Th2 %40 A&
A AR B AT DL A S AL IR R AR A g a2
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KE D RAA G E R RCRHRRA R K AL IDO 8%k 1005

IDO J& T 4h ME — 1k 5 20 IR 1T K IR 20 R & 42 40 il
AR5 A B 2 R Y i 3 DCs & AR g i 52 1) —
ATEESFIF R, O A HF 78 32 01, 48 50 40 U JE
Yeid AP fE 35 DCs i 1DO 75 63k 7 LI Thi
RV M GE B e 9% B RE A HLAK 72 2R Th2 AU e
JE L IR UESE Thl/Th2 K9 40 M 2 5 5 98 750 40 g1
T BE it 22 W B A LB . AW 5E L BMDCs 5
MCF 28 5% Sy 52 50 A5 Y , 76 AN [A] B i) g 2l 28 1 )
BMDCs 35 1DO 158, 45 3 8 % MCF 4b ¥ 20 1y
BMDCs £ i IDO mRNA A%} 2 ik & il BMDCs -
WP IDO W E 24 h 3493k 3 5 5 {8, 5 B IR
ZH 25 Ftf ¥ (F =303.305.5752.473,P<C0.01) , 1fij
MCF 4t ¥ 41 BMDCs £ [ IDO # H £ ik K 7 78
48 hik B )5 TDO mRNA # 3K, £ E 5
PR AT RE 2 F v A8 A o B W 0 i 0 O] A i AL AN [
A 1) s 90 760 ) 9 5 5 BMIDCs ik 1DO 78 fk
a5 BT R /N R A 5 S BMDCs
Feik 1DO Sl KW Fr 4347 1 A8tk i okl — 2 1
i FH 76 AR o A TR0 U R U 0 R AR SR A
J 5 FRak IDO HA AR, R iF — 20 0F 5% i 0 4, oy
i B YL 3 2 P 4 32 DCs %0 IDO X Thl/Th2 %41
JHL Py 5 e 5 A K R 3 7R A, o B % T 2 B A 0% 43
FHLHIBEE T — s S50 A S BL it

25 FRTIR A B A 38 AR A LIS UE ] T AE J&
Yol B R T A R N A Y R R 4 MCF
Al LIS BMDCs 1 IDO B3k, X — W4 2R
B S AR A0 2R T8 IDO 5 235 7T g 5 I A0 4 H s o
FEM 52 43 F ML I8 A 6. SRfA 2% IDO 43+
AR AL B AR I A 4 %) AV FH 3 5 8 o A P S 4 i —
AN LASRIE , A ST AR JERYL ST B M AR 3 i i
£ AE B A [H B B9 DCs Kl IDO 2635 175 i A
Th1/Th2 248l K 73 W1 0, IF R 1) IDO 3 38 %
DCs 43 Thl/Th2 40} B 5 14 52 m , LAk 1DO
RS AE 18R BUE F MR 2 R,
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