A IR SRR AR 2016 4F 10 A 45 38 #5510 Chin J Phys Med Rehabil, October 2016, Vol. 38, No.10 - 721 -
LRI -

R AR SR A B X /I BRUBE DR 75 R S T R Y

B EH

Wit HE ORER FEA HBi
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X8 T 29 SO0 AT 7N BRI S, FRIR a8 S5 56 6 RIEHEHLE £ /N 48 imDC 41 .mDC 26 Fili
BRER 2 v (PBS) 41, 340 10 K, FF & B # Ik I imDC .mDC F1 PBS; ¥R a8 J5 5 7 KX 3 40/ BlAT
TSR ARE, IR GRES 5 21 RS 3 4l/D B OCT ZTE AR B A L 5CH7 R A8 L (AL I iEHL & A+
IL-10  TGF-B 7K VLA KL CD4 CD25" P45 ¢ T 4l (Treg) LM, £55R 48 IL-4 il GM-CSF i )5 , B HE
40 CD80 .CD86 . MHC- I 1 21k A5 32.3% .25.6% .44.0% , 45 1L-4 . GM-CSF #1 LPS 55 )5, CD80 .,
CD86 MHC- IT 1923155510 91.5% 90.9% 94.2% , Bl imDC Fl mDC 5 5504k M 2h . Ansi i Jm &6 21 K,
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Treg L35 5 25 5 F RN [E] 5509 mDC 200 PBS 41, 22 R A G242 L (P<0.01) , &5i  RMAW SR 40
ML AT N R CIA (kR LA AL T RE -5 A LAV 9 IR 40 B vl 58 5 b He R 40 B F i 223k, i
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[ Abstract] Objective To explore the therapeutic effects of immature dendritic cells on collagen-induced
arthritis (CIA). Methods Murine marrow-derived monocytes were isolated and cultivated with cytokines to gen-
erate immature dendritic cells (imDCs) and with lipopolysaccharide ( LPS) to generate mature dendritic cells
(mDCs). The differentiation and phenotypes were confirmed with flow cytometry. Murine models of rheumatoid ar-
thritis (RA) were established with collagen II transfusion through the caudal vein. On day 6 after first immuniza-
tion, subdermal injections of imDC, mDC or PBS were administered, and the mice were divided into three groups
according to the injection they had received. On day 7 a second immunization was imposed to fortify CIA. Four
weeks after the first immunization the severity of CIA was evaluated using an arthritis index (Al), serum levels of
IL-10 and TGF-B using ELISA, as well as regulatory T cell (Treg) populations using flow cytometry. Results
The expression rates of CD80, CD86 and MHC-II by DCs induced with rrlL.-4 and rrGM-CSF were 32.3%, 25.6%
and 44.0%, and the rates by DCs induced with rrlL.-4, rGM-CSF and LPS were 91.5%, 90.9% and 94.2%,
which identified the differentiation and phenotypes of the imDCs and mDCs. The aveage Al of the imDC group was
7.32+1.63, significantly lower than those of the mDC group (13.64+2.02) and the PBS group (12.78+1.96). The
average serum concentrations of IL-10 and TGF- in the imDC group were significantly higher than in the mDC and
PBS groups. The proportion of Treg in the splenocytes of the imDC group was significantly higher than in the mDC
and PBS groups. Conclusion CIA was markedly ameliorated by imDC, possibly through up-regulating the ex-
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pression of anti-inflammatory cytokines like IL-10 and TGF-f and activating the Treg population, which could lead

to immune tolerance.
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KBTI 2 (theumatoid arthritis, RA) J&—Fh
UL A B e, LRI R s T B i T
BCIR MAFAIE , IR 2 P BOCT I R 95 B Bk
it RA PR B R g b i o o6 4 BT P A1
FEUESE T IR AR Bt KR e A0 552, 45 Tl
240 P T 1 0 S 7 2 S s AL Ao B
VZREMIES ST RA B2 Rl f, s R 5
RGN SAAZ A0 B VR0 T W A0 B ik 4
M NK 55, A 2R 40 ( dendritic cells, DC) J&i2
A I T RE B v R 1Y) L AT I 48 2 40 MY (antigen-
presenting cells, APC) Z —  J& 2 [H 45 S0 flde 5k
B BERIRT AL , HAT R A PRI R B X T2 HL
VRGN 52 15 G i I 280 2 1) 9 -l 22 e 22t
WFoE K B, AR B 20K 4 i ((immature  dendritic
cells,imDC) fk %% CD80 .CD86 , FHAH LM IERE &
& (major histocompatibility complex class 11 , MHC-1I )
5 U3 [ SRR R - BsF AT SO0 R S 1 92 1 2 AR AR
REPE' s IHIE , imDC 7E5E % UG 2 R MERE AL A &
Yo 1Y Sl Wy A B e n] i R A HE T 40 (naive T
cells, Tn) [a] 45 P T 40 MY (regulatory T cells, Treg) 43
’f'[ﬁ,ijm:b‘iﬁé A7 anE 4 i 4 &-10 (interleukin-10,
IL-10) F5fb A=K H - B (transforming growth factor be-
ta, TGF-B) ] RIK 15 S G0 32 , Il RAEFAE
LRI, BB E X imDC 78 RA S8 7R FH A Bt AL xR
WFIE . ABIETE i i vy /s BRI A g S P O T R
( collagen-induced arthritis,, CIA ) #25  #4] A28 RA Jf
K imDC IR O 280K 41 i ( mature dendritic cells,
mDC) Z3 AT T, B AERTY imDC X CIA (4
HATREHLE, Ryt PR iz A L7 V506 7 B 22 RA 4
HE—E SRS

B 57 %

— SRS N F 2R A

LB Sl IR 6 ~ 8 Jul % M ' BALB/c /)y
Bl 40 H, JC % 2 8 JR 1K ( specific pathogen free,
SPF) g, g T i LR~ s Wy 92 86 v o0 [ VF THIE S
SCXK (%B)2014-0004 ] , 1 3% F 2l K24 N R B B
S ps, b 10 R OCE SE4 L, 30 HUH T8
Y,

2. FFFNFALAS X 1T B 5 ( collagen type 1T,

CIl) . 5¢ 4 3 KAk 7 ( complete Freund’s adjuvant,
CFA) VKB& TR | JE 22 B (lipopolysaccharides , LPS) I F
F[H Sigma 2~ A ; A /N H 414 K 4 (recombinant
murine interleukin-4, rmIL-4) 15 20 /N 567 40 - B gk
20 AR V% ) 4 F F ( recombinant murine granulo-macro-
phage colony-stimulating factor, rmGM-CSF ) 4 F 3£ [&]
PeproTech 7 w3 = &(-M5| Mk 5 A 3L 6 5 9 19 Bt &R
CD11c #Hi( PE-Cy7-anti-CD11¢) 41 4E AARIC BT
/INEL CD8O HE#T ( PE-anti-CD80) . ¥ 5 & [ A5 10 F T
/N CD25 BAHT AT CD86 Hi4T ( APC-anti-CD25 , APC-
anti-CD86) | 5 i L AR 7€ )t & b iC 19 CD4 4t FI
MHC- Il .00 F 32 [ BD 23 ] TL-10 A1 TGF-B Ak
W B £ T R&D A 7], FACScalibur izt
Y MAE B 32 BD A W], IX71 RS E AH 22 0 s H
AR

= NEUE BRI DC A R

LA B 9% . B MR AT 55 B 5 36 OF i
VERRHE | 8 2 2R T S00AE i 32k b 58 T 4K -1 56 4
i 10 K BALB/c /N, WO 5 i A A, A 5
A 10% I i 24 1L 1 9 e 2 - A e 20 8 B 5 -
1640 1% ## H ( Roswell Park Memorial Institute 1640,
RPMI1640) , V5% 40 0 % 20 1x10°/ml, #% &L 4 ml
R T 6 FLEEFRAR, B LA rmIL-4 (5 ng/ml) il
rmGM-CSF( 10 ng/ml) ,37 C5%CO, 505 7 , 52
B5 3 K 6 fLAR AR LS TE S IR 3 2 ml, AT 6
Lk, 5 6 FLAR S 6 fLAl B AL A 2 ml &
rmIL-4 F1 rmGM-CSF FH7 f 55 55 k| A B FR A Ak 2k
PEE, SIS T ORI I U R Y ARk T R 2 I RE A g B
R imDC ; [F] Ff 35 EF BRZ SR AR [A] %) 7 3k k5
Bige , Toem s 6 KA LPS(1 pg/ml) , 5535 24 h
JaWe s Bl mDC,

2 YN A 2 WA - g R AR AR A 22 A B T L
ZEYH A ARG TR SR 4K

3.DC F A WK imDC A mDC 7, K 20 i 2%
JEPEHE Fy 1x10%/ml, 78 100 pl itk 2 d 2 Sim A =
A-M5I M B G RARIC I PTRL CD1 1 BRBT LA F b
ICHPT/N L CD8O HLbt ek 2 AR iC BT/ L CD25
FAHTAT CD86 HAHT, BEOLIHFF 30 min, B R 4 52 vh
( phosphate buffered saline, PBS) Pt Wil , il A 4% £
SRV 1 5 J it e LSS T
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$ CTIMA 0.1 mol/L VKESER , 76 vk b 78 /0 hid £
AR BN 2 mg/ml R, 4 C VKRR IS5 B C I
WIS CFA 22 1+ 1 SHRBUR A, o iR A il szl ik
FL X 30 H/NRHEAT R G, B C I ELAEFR) 50 wl
(7% CT50 pg) X4 H/NREH M BARE 2 5 F i
S, WIRGIEIGH 6 K, L 7 R/
imDC 20 .mDC 41 Al PBS 41,441 10 H/NEL, &40/
28 R W bk R AS TR 1000, b imDC g S
1x10° 4~ imDC £ PBS 100 wl; mDC 413 5 1x10° 4>
mDC 1) PBS 100 wl; PBS 41V ¥4iiF: 5+ PBS 100 wl,
WIRAPEIG S T K, X R /IR T8 1 IR (a4
$E) , T FH 24 70 RN 50 2[RI I e g

DU CIA I8 bR B 5 %

FETT RAGEX (arthritic index, Al) ; F NGRS 24K
RIS 2 ZH/NSREAT AL R, LS AR 7 d R 1 ok, 4t
Rl 4 Yk (LIRS 3 ) R R 0 ~ 4 BT
2,0 S RICLT M, JCRAE LI 5 1 43 0 ik 565 5% 5 b
K 52 4 AR DG K R BRI K 53 43 B OCTT LT R
Fif K 5 4 23 R AR OG8N 4 A TR ™)

T SE P ] P A )

LT PR 1R >R FH B A28 W B 56) ( enzyme
linked immunosorbent assay , ELISA ) ¥£#E1 74T 28 A 1K
W, FhmskeRe e 21 KRAes: H /N BURBEEUM 0.8 ~
1.0 ml, 4211 37 CHHIEAAHEE 1 h J5 A B O, B0
42 8 ¢m, 2000 r/min B0 15 min, W H [, #& B8R
ELISA 32U & v BRI /N R IL-10 1 TGF-B R EE

2. Treg 2 BRI . T hIas S8 J5 575 21 RARSE 3 4
INER, BCH RGUIE A 278 vk T il 25 20 B v, 4214
JiiL, PBS PEIE IA S F MR 2L R bRic i) CD4 Hubt
FIEEHE R U RRIC B BT/ Bl CD25 B, 4 CRELIFE
30 min, PBS PRIk 2 i, il 4% 2 B H 2, R 5 & T
FACScalibur it 2040 HEALHEA A

NG e EE

K H SPSS 19.0 R GE 124 514 % Bdhe i 47 53 #r
THEEWE L (x+s) Fom, L] FLBCR ¢ K5, DL P<
0.05 M EFAHGIFE XL,

# R

— DC B2

YRR 24 b S5, o] LR R B A0 R R K
AR EE RIS 43 AR AR TS, RAA/INTTT R HE I 5 200 b
TR 3~4 K, T LR AEVE I AL, K 22 B 4m B AT B
AT AR BN NS B TR S s ARG SRR
6~7 K, I ULt 240 it A 7 B A /L | TR A A 22
ot K BB 5 MUAZ S 48, AN S e LK, AR

B, BRI DC AT (K1)

B 1 4iffulEsRss 7 KA sk 4 (x400)

—..DC FARIFE

ARE SRS 6~7 K, LU X 4l MUK, 2 #h DC
Yl CD11c BYFRIKH I 87.4% ;imDC 4 il CD8O
CD86 \MHC- Il %3543l & 32.3% .25.6% .44.0%,
mDC Zififl CD80.CD86 MHC- Il ik %4514 91.5%
90.9% . 94.2% , iE ] imDC Al mDC % S 7 1k i o
( [75] 2) [9-10] .

= AL A

WIR A E I , 3 /N R DY SR TS o B 4% B o A
JR BRIk (] 56T, JC W P ol 5 B o e 5 5 1 K
(IR J555 7 K ,imDC ZHF0 PBS 4 b ik hn | &
RBP4/ N ROF AR 2 Wi, NsR 5 RE 5 26
21 R,imDC 4/ AT R (7.32+1.63) 4, &L T
GBS ] &5 (9 mDC 2H [ (13.64+£2.02) 43 ] Al PBS 41
[(12.78+1.96) 53 ], 22 ¥ A Gt X (P<0.01)
TEWLER 1,

DU T4 20 i R -0

TR J5 55 21 K, £ ELISA #:01 ,imDC £ CIA
/NEUALTE TL-10 A1 TGF-B #4748 2 =5 T [R] B ] £ ) mDC
UM PBS 4, 25 A G 2EE L (P<0.01), FIL
#1,

F1OJNERREEEE 21 K34/ ALE 40 F Tk
M Treg eI 25 B 48 (s )

; IL-10 TGF-B8 Treg
21531 2| Al
IO ATEOD () (pe/mD) (%)
imDC 4] 10 7.32+1.63 11.68+2.04 26.93+4.32 4.52+1.23
mDC 21 10 13.64+2.02* 4.32+1.75* 12.15+£2.67* 3.09+0.96"

PBS4l 10 12.78+1.96°  5.03+1.58" 13.10+2.52* 3.12+0.89*
.5 imDC 44, *P<0.01

T Treg Fax il

TNaE G J5 £ 21 K, i U MAREI , imDC 41
JNEUAY LIE CD4* CD25" Treg b 3] ik 25 125 T[] st i) 5
7 mDC 401 PBS 4, 2 R A 4115 & L (P<0.01),
TEILER 1 A 3,
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mDC
0 L Abdd | LAY Ll | LA L | LA MLl o Al LA hdd | LELAY Ll | LIRS LiL. | LR MLl
10° 10! 102 103 104 10° 10! 102 103
CD80 CD86 MHC-II
B2 2 A DC 4 2R 2 Y 3 2 20 A A DU
imDC# mDC# PBS#4
104 — - - -

1 10*

4.41%

| 103

1 102+

104

3.05% 3.21%

J_i.l_. 3
10° 10!

102 103
3 CD4

B3 ORI CD4* CD25* Treg LE 1]

=

RA BLIZ KT 32 R FERINMIEE A B s
9o, T L S AT A3 WA 55 53 W 7 A R AR B A 1
SEAE RN, BOE F B e RO T S2 B RE A
FiHS, 46 Thl Th2 Al Th17, H A Th17 45 A
B PR W AR b R OCHEE . & R S AE 4N
JHL PR 5 R 8 200 L EARRT , E I R = I 2% s i,
BORA FRIEAWE R, FEAR "™ LSRRI RA 1Y
L7/ RN iR N U 2Tk N | R N 2]
(non-steroidal anti-inflammatory drugs, NSAIDs) . 2% fi# 5
1% Pt K2 25 ( disease-modifying anti-rheumatic drugs,
DMARDs ) %25, LI G A T2 i A6 2B 40 il 1

i#

TR 51 SR F 5 4 A 1 A2 AR B84 -3 I B W 91, B IE 7
TR 160 i PR o7 FH AR A

DC 1E M EE /) APC, HAT A BRI R 20 7 o 2
RIS R S T 32 R 28 6 F AR S ge e s
Fges 2 e EmEY | imDC RS A 5 Rk sh
YRR IR B AT O S SR T A7, G2 R E AR, A
A E RN M E R A7 L MR A A BRAR Y
RA PRl /NER CIA BIIREHLT RA 09 B A BRAR
SRR RE AR | AR ST imDC IR VR LA T 2%
o ABIFFTEE FAE S, /)N BB A R 1) PR 4 i 225
Sk imDC 5, 3235 CD80,CD86 & MHC-II 4%
PR IR] R R -, 33 P 40 i 3% RS e A A5 0 R S
GaBE LR, S B Th17 AR 2 5 9k 0 41 j 1 245 TG
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el ARWFIE A, CIA /N BN % )5, mDC 41
PBS 21 2 TR B A5 1% imDC 4™ 8, i W imDC 7E
[R5/ B PN A S B A5 ) 1 R TR g, R O Sk
%38 ,imDC #E AU AT 3 #0240 i A 7 1L-10 A1
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FEAT I imDC i S R BT 52 B i 48, AR T i 2 K
Treg IR MR RG B T S,

ZE FRRR, RBFSEIESE T imDC XF CIA AUIR YT R
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