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IL-4 42 DC-SIGN Rz R R AAEREFZRNZNESEZFEEAEN X R

X B FRERL,F AR (T PEBE R 4 W8 55— BE B TR, 35 B 400016)

W OE. HIY o8 IL4 PR 2R 40 45 3 e R & & & (dendritic- cell specific I[CAM-3 grabbing non- integrin,
DC- SIGN) i) &34 X A% S AR A M S 8 £ DI RE A 2 M0, AFE T DC-SIGN 3k 5250 KA R Jiik HIRIRE R R
IL4(5.10.,50 100,200 ng/ml) #&#= DCs E i DC-SIGN YR8 K 5 #RFEMA IL4 F524% DCs 434 5 ng/ml 24 1 50 ng/ml
4,73 100 ng/ml §9fi§ £ B (lipopolysaccharide, LPS) (&5 T T Hy, Rv B ERE 70 A it =X 200 A ASCAG: ) 2% 20
DCs 7 (CD11c DC-SIGN ,CD83 .CD86 HLA-DR) , ELISA 7K i 41l 3% F 5 v TL-12 TL-10 975 TRA bk L 40 M b 2 e
441 DCs 3 T AN AR RE T . 85 (DIL4 FEiTE DC-SIGN 1923k K, I 550 B ARMIE , 4 A TL4 (157
5 ng/ml #5150 ng/ml B, DC-SIGN {235 7K - Z 3 (P <0.05) . 24 1IL4 A5 H 50 ng/ml 3% % 200 ng/ml
i, DC-SIGN (¥ 335 /K - AT Bl TL-4 5] & 38 Jnn i 385 n , A2 R R Geih2¢ 2 L (P >0.05) . @K EAR[F K- DC-SIGN (1
DCs B ETE 25255 (P >0.05) . @FAAR[FKFE DC-SIGN ) DCs HiA LPS Hy, Ry E S5, 1 20 b IL-12 3T
FHHEF(P>0.05)  JILA LPS iS5 15 35 TL-10 St 6 B 22 % (P >0.05) {4 DC-SIGN"*"-DCs fil A Hy, Rv i %5
Bi 3R h IL-10 & 5 7 T DC-SIGN™ -DCs (P <0.05) , @F ik A[H/KF DC-SIGN () DCs fil A LPS 5 5 J il i [7) 57
P T 3k L A0 M S 9 RE ) 25 57 C G848 (P >0.05) , DC-SIGN"-DCs il A Hy, Ry 5 3 BUBUR 5 DCs LA LPS 5 55
B BRI b SFA T R EL S FE A BE JT A4 (P >0.05) ,{H DC-SIGN""-DCs JilA Hy, Ry 5 S5 H)38 [F) b S0k T bk E 40 g
HEFERE ST AR T A3 41(P <0.05) . &5i&  DC-SIGN"™-DCs LA Hy, Ry i § )5 430 1L-10 7KW1 % T DC-SIGN™-
DCs ,{H DC-SIGN""-DCs Jill A Hy, Rv 75 35 3 T ik EL 209 58 f4 i 7 0 (B 46 . DC-SIGN 263k 1 85 sl ad A 249 A 1) F 4L
RPTEERLIE N

KRR . WIOIRANNE ; 454 ; S % ; DC-SIGN; L4

hEE4 %S R392.12; R392.3; R520.2 SCERFRIRED: A

Effect of IL-4-regulated DC-SIGN on immune function of dentritic cells and rela-

tionship of its expression with tuberculosis
LIU Ping, GUO Shu-liang, LUO Yong-ai (Department of Respiratory Disease, the First Affiliated Hospital, Chongqing Medical Uni-
versity, Chongqing 400016, China)

Abstract: Objective To investigate the effect of the expression level of dendritic-cell specific ICAM-3
grabbing non-integrin ( DC-SIGN) which was regulated by IL.-4 on the immune function of dentritic cells (DCs)
and analyze the relationship between the expression level and tuberculosis. Methods IL4 at different doses
(5, 10, 50, 100 and 200 ng/ml) was used to regulated the expression level of DC-SIGN in DCs. The DCs
were divided into 2 groups according to the different doses of IL-4, which were 5 ng/ml group and 50 ng/ml
group, and then were co-cultured with 100 ng/ml LPS or the suspension of Mycobacterium Tuberculosis Hy, Rv.
The phenotypes (CDI1c¢, DC-SIGN, CD83, CD86, and HLA-DR) of DCs were analyzed by flow cytometry.
The concentrations of 11.-12 and I1.-10 in the DCs supernatant were measured by ELISA. The ability of DCs to
stimulate T cell proliferation was detected by mixed leukocytes reaction (MLR). Results IL-4 regulated the
expression level of DC-SIGN in a dose-dependent manner. When the dose of IL4 was increased from 5 ng/ml to
50 ng/ml, the expression level of DC-SIGN was elevated obviously (P <0.05). But when the dose was in-
creased from 50 ng/ml to 200 ng/ml, the expression level also was risen, though with no statistical difference

(P>0.05). There was no significant difference in the maturity degree of DCs which had different expression
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levels of DC-SIGN (P >0.05). No significant difference was observed in the concentrations of 11.-12 in the
supernatant of DCs with high (50 ng/ml IL4) or low levels (5 ng/ml 1L4) DC-SIGN expression in present of
LPS or Hy;Rv (P >0.05). When co-cultured with LPS, the DCs with different expression of DC-SIGN secreted
similar amount of IL-10 (P >0.05). But when co-cultured with H,;Rv, the DCs with high expression level of
DC-SIGN produced significantly more IL-10 than the cells with low expression level (P <0.05). After the
treatment of LPS, the DCs with different expression level of DC-SIGN had the similar ability to stimulate allo-
genic T cell proliferation (P >0.05). Compared with LPS, H,,Rv treatment showed similar ability of DCs with
high DC-SIGN expression to stimulate allogenic T cell proliferation (P >0.05), but for the DCs with low DC-
SIGN expression, the ability was much lower than those of the other group did (P <0.05). Conclusion DCs
with high expression level of DC-SIGN secreted more IL-10 when co-cultured with Hy; Rv than the cells with low
expression, but the later cells have lower ability to stimulate allogenic T cell proliferation. Expression of DC-

SIGN no matter upregulated or downregulated has disadvantage to the outcome of the tuberculosis immunity.

Key words; dendritic cells; tuberculosis; immune response ; dendritic-cell specific ICAM-3 grabbing non-

integrin; IL-4

GEREI I R A e S VAN R T A TR 1 2
JIFE R I S PR PR S B YA G, T kL 4
RLAEAE FHUAS A% e b 25 rh o o AR T 0 240 i
SEBUGAZ G g2 0 225 1) 32 BEARON 20 L, A% 5 IR 248 L ( den-
dritic cells, DCs) JZAfA5 M Hoys 37 A9 S 4 40 i, ] 38
i P LS 53— R ST A1 R IR B ORI T bk
EL A S Ak RIS o A 2R DR 40 i e S5 P 4 i ]
Eibf o> T7-3-25 53k % 4 & (dendritic cell-specific inter-
cellular adhesion molecule-3 grabbing nonintergrin, DC-
SIGN) J& DCs K —FHi B R 2K, 28
R IAERZHT TR ML BE AT 1 18 — i H R AR I 1) i BT
1A H £ B ¥ ( mannose-capped lipoarabinomannan , Man-
LAM) 1] 3 i3 45 & DC-SIGN {2 A DCs, BH 1l DCs i k.,
SEM T AT 45 A% S e 2B e T . B4 DC-SIGN
B TR 1 EOAER SRR o (B BESE R 4
DC-SIGN [y 5L PR A 7l e o3 BB e RS T )i 2l 1X
1Y) —336A BLPH 2 S 19 ANHEAR By 4540, Tl - 336A
LK AR R 2 DC-SIGN #5351 UL P & 58
5 RAEIR, DC-SIGN A 7K1 = R 5 45 A% R & B2
[ R OC 2R 1o A BB . i 3T A AUF 5% kB L A B A 24
(IL-4) e #% DCs I E g 4 il 3R 1 DC-SIGN )£ 3k
I, I SRR , 2 TL4 575 1 2 ng/ml 340
F 200 ng/ml B, DC-SIGN [k 7K e 114 7)1
Jnmi st e, A8 A IL4 5 DCs F i
DC-SIGN B3k /K-, 343 A LPS (Hy, Rv 55 i
BRI I LB A A1 DCs R ABURI D) fig, LR i DC-
SIGN TEZ5 A% A L vh T2 i 1 H

1 HRE 7%

1.1 ARAKBZAXF

1.1.1 AANAE AR AR B 3R E R Al R R A, 3t

10 45, &3 1 100 ml, ¥7E R 1 h P9 aE47 21 J& il 24 4% 40
Mo 88 o faRRE G SR A 20 ~ 30 2, HBsAg B Pk, HIV 4144
P, I FAER R

1.1.2 FEZERHA RPMI1640[ 4 2 mmol/L [ L-43 & it Iz,
0.05 mmol/L [ 2-3% 3L 2, 1,100 U/ml 555 2 M5k 5 £ (41t
W25 T AR SE 50 2 BL ol 5 B 4 Y W B Gibeo A 7] ; Ficoll i E
AHAE 43 B W - Lymphoprep 2\ /] 5 35 41 K740 il - B 195 41 ffa 4
TR F (thGM-CSF) , AL A (A 4 i A K4 (+hIL4) ¥k
Peprotech 24 )77 i s i 2248 (LPS) W 3 Sigma 23 &) s S5 4T W bR
HERE Hyy Ry p 25 DT IR} 5 e 285 42 5 30 25 B s 2 b ic L 5
Mt ABifAk FITC CD11c PE DC-SIGN .PE CD83 .PE-Cy5 CDS6,
PE-Cy5 HLA-DR, L4 % [F] 4%} B PE-Cy5 Mouse 1gG2b PE Mouse
IgG1,k .PE Rat [gG2a FITC Mouse IgG1 ¥4y eBioscience /A & ;=
mi s AN TL-12(p70) , TL-10 ELISA 4l 5 &0 B iR A A 7 5
TH-TAR HH5F = ZE 68 K2 7Y g P B % e 2 RHE AL

1.2 7k

1.2.1 Z5BFFREEESE ST Hy Ry W HRIEEFD T THO
ARG SR B SR 2 ~ 3 AW A5 A% AT I, % 0. 05% Tween 80
B R TR A R KAV, AR ) g B A 0 T Ve L e 4SO g
JEE, Pl B S R BN 5 x 10° CFU/ml B TRE, 75

1.2.2 DCs M5y & K9 5 vk 5 4 JFF 2 0 358 1 £
4= 1fi i D-Hanks Y X5 #5 B, INA 6 ml ik E 40 i 43 25 9
15 ml B.OBWN, BHEEEA 6 ml FHEIL,20 C 250 x g B0
25 min, W AT 2 B 40 L, D-Hanks W3R 2 K. JH RP-
MI1640 35575 (5 10% JKF AR I ) BB A2 4 v 3R =2
1 x 10¢/ml, ZFpFARFLP , BFL 2 ml,37 °C 5% CO,N5BE3 h,
FEARMGREAN NS BB A B 235 2 ml, RIGIMA IL4 7=
AL KA A 5 . P IL4 < 5 ng/ml B DCs WAZ [, 2
F kLT -9 14541 14 K508 5.10,50,100 200 ng/ml, &
ZHIMA 50 ng/ml () thGM-CSF, %455 3.5 KA IEAMIMSE 1L
élﬂﬂ@%ﬁ%?%gg 6 K435 H 100 ng/ml Yy LPS, Hy; Rv(Hy, Ry
5 DCs B LAy 10: 1) 52 2, K5 9% 24 h s AR 40 M
D-Hanks Y% 2 W, 3 U4 M 43 B DCs 3R 7Y, [m] B i 52 4
MudsEFRH, - 80 CALRAF, AR TL-12 \IL-10 & 5,
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1.2.3  JaCa A 5341 DCs 27 4 M Bk R =
5%10°/ml, 50 wl fin A5 pl Pidk, 3 5), 8k 4 CHEE
30 min, PBS ZZM e 2 WK, A 1% 2 R H K 450 pl [,
# A&, FACSCalibur Ji 4014 DCs 754, CD1lc FHM: W
YRR R DCs, BEAFEAS R 0w 10 [ 28 %55 BE AR Ay B 1A %o
I
1.2.4 ELISA 50 DCs R P 1L-12 K& IL-10 (& i
SRR IE U ] , 454 25 SR e 7= U B B AT, s
37 RPFHEEHR R 450 nm 35 K 0 IR ' B A, AR AR s o it 2 9
& IL-12 1 IL-10 (&
1.2.5 BAWEAMEN  FJE IR S B A A
WP T R AN, PR T IR AN % 2 x 10°/ml, fi A 96
LA, 45l 100 wl, 4 DCs 22 2% £ T 37 CAb g
1 h (I R8T RE T o AR DCs, D-Hanks ¥R BEMS 2 W, P73
MM & 1 x 10°/ml, & FL 100 wl 5 T #k EL40 IR & 55 5%
72 h, % E3EFERT 16 h AP H-TdR(18. 5 kBq/fL) , 4% F = U 4
L, VDN ASCRSI T 98 8 A RO B /K o S0 2 K% B2 B e
¥k 3ANEAL.
1.3 “%itsam

K SAS 8.2 Gl AT S AT, SCIR R A v 25 1K
FIEEFIR , 2 CBER 7 255007 ,2 ALK ¢ Ko

2 HR

2.1 1IL4 3+ DC-SIGN # ik /K -F#4if 4%

WCEEREFE 6 d 1 DCs, 3 2 4N AR I H % 35 CD11e ,DC-

SIGN ,CD86 HLA-DR A E 4> (B 1) o MMMA IL4 (95 &
H 5 ng/ml 3801 5] 50 ng/ml i, DC-SIGN fi% 3% 35 7K - i 2 38 )
(P<0.05), 4 IL4 Ay5]5 i 50 ng/ml 34 % 200 ng/ml i}, DC-
SIGN [ RIR7K - EATIE T4 FIRI I g i (A 2 R Ieg 01+
FHX(P>0.05) . HIARFEF K IL4, 4 4] DCs %1 CDllc,
CD86 . HLA-DR FKik/KE¥-22 H gt L (P >0.05),
2.2 %3k REKF DC-SIGN # DCs %95 % oh e rbik
2.2.1 FKILARFIKF DC-SIGN i DCs FHE H R T334 K
FLE REELL RS R R FRA A IL4 ) &K [F)F DCs
439 IL4 (5 ng/ml) 2 (%40 40 830y DC-SIGN""-DCs) il IL-4
(50 ng/ml) 21 (IZ 41 40MIiE g DC-SIGN"™-DCs) . 153755 6 K,
TIA50H 2 41,40 A LPS Hy, Rv %S 24 IL4(5 ng/ml) +
LPS 41 IL-4(5 ng/ml) + Hy,Rv 2 .IL4(50 ng/ml) + LPS 4,
IL-4(50 ng/ml) + Hy,Rv 2,24 h J5 R AN, 3 =X 40 SRS )
A T2 35K F. 441 CD83 HLA-DR K CD86 =ik /KT
ERTGEIFEL(P>0.05) (% 1),

1 15 ng/ml W10 ng/ml  Li50 ng/ml

100 L 100 ng/ml 8200 ng/ml

80

%

60 -

40 -

20

0 CD11c HLA-DR

DC-SIGN CD86
a:P <0.05,1L4(5 ng/ml) .IL4(10 ng/ml) .IL4(50 ng/ml)3 A%
] Ho Ak

1 MARREFIER IL4 3t DCs REEENE(n =10)

2.2.2  FEAARFIKF DC-SIGN ) DCs Bk v IL-12 F1 IL-10

TRIE TR RIET, U50AR A M 3% SR, ELISA 154 )
IL-12 IL-10 i, 4 AR IL-12 S REE R LRI FE X
(P>0.05), IL4(5 ng/ml) +LPS IL-4 (50 ng/ml) +LPS 2 1
IL-10 EHEA BE2E5(P>0.05) , AIA Hy Ry F3 A5,
IL-4(50 ng/ml) + Hy,Rv 41 IL-10 5 & 1 B 5 F IL4(5 ng/ml)
+H,Rv4H(P<0.05) (1),

2.2.3  FIEARIFIKTF DC-SIGN [ DCs Fl 4 [ Fl 544 T 3k 4 2
MIFETEAIRE I b 420 DCs in A LPS Hy, Rv S,
VB T [0 40 i 55 3 v 46 4% 20 DCs 038k T bk O 440 o 394 5 114 i
J1. TL4(50 ng/ml) + Hy, Rv 41 . IL4(5 ng/ml) + LPS £ #il 1.4
(50 ng/ml) + LPS ZH %l T bk 0 48 Jid 184 %% 8 1 46 24 (P >
0.05) . {HJiINA Hy,Rv F5R 25, IL4(5 ng/ml) + Hy; Rv 4]
T bk 2 A0 MG S K- I AR T HAL 3 4 (£ 1) (P <0.05),

3 i

DC-SIGN J& T DCs i C R B4 2 32 I8 K ik
B 5L, FEPA T DCs B BB B R AE S, BSR4 T
T L AT s B A S, LA B s S AR ) i 58 3k it 55
ZHHREERBEEM . A5 &M DCs A LPS
5% Hy, Rv i 5 B35 5 %15 CD83 \HLA-DR ,CD86 %
R T, FUHEREA G FE L, FRSE L
DC-SIGN""-DCs Ml A H,, Rv -5 52805 43 Wb 1L-10 1
AKF-BH S 38 &, 1 2R 38 AR [R] 7K F DC-SIGN 1) DCs Jin A
LPS iS5 1L-10 43K F-HIB A5 2251 . DC-SIGN
B ManLAM $550E45 4, dEmiBH R 25T sk LPS 5

®1 RiEFFEKFE DC-SIGN ) DCs R FINRELLE (n =10, $ =5 )

2H 5 CD83(% ) CD86(% ) HLA-DR(% ) IL-10( pg/ml) 1L-12( pg/ml) T 43454 7K (cpm)

1L4(5 ng/ml) +LPS 4] 86.52 £14.92 99.65 +2.57 93.12 £6.72 49.32 +8.68 20.39 +6.24 8 770.02 +3 125.00°

IL4(5 ng/ml) +H37Rv 41 80.69 £13.78 97.87 +4.23 92.66 +5.46 43.96 +6.222 14.49 +7.13 10 029. 67 +4 054.25%

IL-4(50 ng/ml) +LPS £} 94.51 £16.12 99.96 +1.96 99.26 +7.24 42.92 +5.51 21.01 +8.41 8 892.67 +3 586.212
L4 (50 ng/ml) +H37Rv 4 84.89 +14.26 99.01 +2.49 99.65 +8.43 164.79 +9.93 16.47 £6.09 4500.30 +644.03

a:P<0.05,%5 IL4(50 ng/ml) + H37Rv 48 3b4x
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S DCs 1Mk, KAEDLHIBR T &S A GG
283, T4 Toll #5244 (TLRs ) I A% 515 F:5F, i 7]
AESOLME 1L-10 Z3 a3 247 562 IL-10 &) 3% 4t
SR, AT A 2R 2 4R 40 B2 (immature dendritic
cells,iDCs) BT FF T HPUF R MR RE N 52 RS K
A AW HLAR R i S B2 . LPS il id 5 TLRs 3%
T8 I AZ R (SR) S5 M ELAF A% DCs 1, 11 DC-SIGN
RAg 5 LPS 4541274 FrLk DCs A LPS 7 5 i3
J& ,IL-10 [543 37K -5 DC-SIGN k7K @R JE X,
F A AT LAE H, TG DC-SIGN 335 /K - E IR #AS
M DCs 2, (0 A 45 8 FF Pa A7 76 B, G i B i 2y
ManLAM figif i 5 DC-SIGN %54 1% 5 DC-SIGN"#"-
DCs 70 B £ 1 1L-10, WiF7e A= IS B0 T, 3 Y
IL-10 BERH LE 32 B B 4 2 YR R0 S E S, fiff 6 88 g 2%
AT, AR N IR AR o (H Y LAY 55 AT
PR BE 1R B B i 22 (7% K ManLAM) B, 1 345 i %
FImE , 5 22 5 TL-10 K 30 i 75 32 0 45 4% B0 58 L 25 91155
5 iDCs PUJF R SR S Be i 2R AS & A=, S LA 41 i
BRER A, W T B e AR AT JEAS L, T HL 25
AT R 0] 43 i) s P ManLAM 52230 3% iDCs 1
i) DC-SIGN 254, 15 5 Hialk A f s BUIR A, BB 575
WG, MORREA SR P R S I fe , i e S N e &
SRERT 1 DCs $E B #0801 . 24 DC-SIGN %3k
JKOF /&, ManLAM 5 DCs 454 bl &£, 1L-10 4y
WAt R, T BB AT 1 5503 iDCs 2R ) R
BVt e, | 18 T AR R B 5 A% G 28 7 5 B ST

WG L K B335 A ] 7K - DC-SIGN iy DCs il
A LPS 755 205 R T bk B 200 36 5 1Y) e A
25, Xtnlfes LPS i id 5 TLRs SR %540 B 1E H
Hili# DCs J& 24, i 5 DC-SIGN 4> F R EE4E & A %o
DC-SIGN"™-DCs fil A Hy, Rv 75 S 8 20U 3L T ik 1
YU 5 B BE F1 5 DCs fin A LPS 7% S i 8V :)38 T
I ESL 200 G 3 B 1 AE 7 AH 24, /B DC-SIGN™"-DCs i A
Hy, Ry 755 205 I T 76 5 40 i 184 52 ) BE 7 B A1
FHA3 41, X HES KK DC-SIGN REEAN 5 DCs
FRLBIAAR B PR A O, T ik EL A0 BE A RS
AT S0 W A0 A A RS AT R A BE T o

AR 256 30 WLEE B A [ ) 48 IL4 5537 19 DCs
F1H DC-SIGN ik KA, L4 22 fH ThO 41 i
li1] Th2 41t /3 Ak i) o B 40 i R 1, - REF I Th Fag
NATIREE S S5 4% B R N T4 7K -4 25, Th 40 Jfd 4
PEMRF "o Thl/Th2 Gy I 25 26 15 75 5 T 3048 B
W RA R MRS e R AR A B R R 22—,
XATHEY IL4 51 DC-SIGN i B M: A &2 B IR L
RS T

K2, DC-SIGN Rk AT Ik S5 85w kA 2

[ 56 22 48 25 2 2%, DC-SIGN &3k /K 3F- # 5 , Man-
LAM 5 DCs 255 LA HZ  IL-10 433 K Ptk 5
AT RE T VATE EPULAZ G o 25 B RE JE DA AT i 55 0
iDCs BRI DI RE AYVE FH A s, 16 BE S N 1E ¥ o %8
Wi DCs 0 B /b, {5 DC-SIGN"™-DCs 5 H,,
Rv 2545 J5 I T Jh 20 200 e 34 %) R 0 BH S8 AT, 20 T
5] I AT B %) 3% A, AS T BLAAR T 285 2 f 28 L 2%
AP A ) DC-SIGN ik 7K i iy sl ad (R 2 A A 7
PR 5 4% G e B 2, F vl 5T HE X DC-SGIN
AR DCHE B A 254, 4 DC-SIGN Rk /K-, i H3h
JE FRIR R MR A T T, ol S 25 A R LR B4
W E N %
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