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WEMARERE DC, RERATMEZRET, WEXKARERFG@EN % 10 (IL-10) f v FHE
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Induction of low immune response by donor-derived semi-mature
dendritic cells in rats after liver transplantation*

Chun-man Li*, Wei Wang?, Jie Zhang?, Bo Tang', Gang Li*, Li-ying Dong®, Lei Zhu®, Bi-mang Fu*
(1. The Fourth Department of Hepatopancreatobliliary Surgery, 2. The First Department of Urinary
Surgery, 3. Hepatobiliary and Pancreatic Research Institute, 4. Department of Thyroid and Breast

Surgery, 5. The First Department of Hepatopancreatobiliary Surgery, the Second Affiliated
Hospital of Kunming Medical University, Kunming, Yunnan 650101, China)

Abstract: Objective To study the effect of donor-derived semi-mature dendritic cells (smDC) in inducing low
immune response of rats after orthotopic liver transplantation and analyze its mechanism. Methods In this
experiment, based on culture and identification of rat dendritic cells, donor-derived dendritic cells were infused
before orthotopic liver transplantation, and Rapamycin was used for gastric lavage after surgery. Then the
expression levels of cytokines (IL-10 and IFN-v) and CD4*CD25*Treg changes were observed, and the pathological
changes of acute immunological rejection were evaluated. Results Administration of Rapamycin changed serum
cytokine secretion, promoted CD4 *CD25 *Treg proliferation after liver transplantation in the Lewis —BN rats,
alleviated postoperative immune rejection, thus prolonged the survival time after liver transplantation. Preoperative
infusion of immature dendritic cells (imDC) or smDC could enhance the effect of Rapamycin and further induce the
low immune response after liver transplantation in rats, and the effect of smDC was stronger than that of imDC.
Conclusions smDC can induce low immune response after liver transplantation of Lewis—BN rats.

Keywords: liver transplantation; semi-mature dendritic cell; immune rejection; regulatory T cell

Ik H 1. 2016-12-28
« FEATH  ZRE TARHE 155 H (No: 2014NS063 ) ; = B A BHL 11155 H (No: 2014FB053 )
[E{EVEH] A5, Email : lcmaxxm@163.com

- 18 -


mailto:lcmaxxm@163.com

%16

B, S AR IR R SR -5 K BURF RS HELAR S5 SRR AR S L Y S B AT A

JH A 2 H i IR YT 2R i — A 3 O
25 AH A G o HE T SO 2 8 RS Al ) D R O
M FERE, ARG T LA e i 4 il
HEF RO AR A I A TR Y, (HE K
FH A ZE A0 2 18 I BB, 3o e 1)
TR o anar sl RS A A J5 S il 550 i 4t 1
I RIS UE RS AR ) K A= G i 52 B 2 I s vy 1
SEIGRBFFE A A5 . BEZEAR M (dendritic cell,DC)
RN L IRPURPE AN, 2 R SR 4 i
(semimature dendritic cell,smDC) 2t & FiAY—
T RIS DC, X Hofie I 2 EA S5O0 P, (H X JiF
A ARG S g2 HE e 008 59 VR AT SR 1 i — 20t
G ABIIEH SOZEHEAR IR smDC X R BUTF A
AR5 BB N )5

1 HRESH®

1.1 SEIEAR

AR RRE SPF 2R R AR 250 ~ 280 g,
HEARR Lewis KB, 5240 BN KR, ¥4 Tk mr 4k
WAL S AR AR . KRR P4/ & 10
(Interleukin-10,1L-10) .y F# % (Interferon- vy ,
IFN- v )ELISA i 5 & LA & FITC 45 ic B9 HT K i
CD4(FITC anti-rat CD4) K PE #ric iPT K R CD25
(PE anti-rat CD25) &35 [H eBioscience 2y &) 5= i,
Bio-tek ELx800 EHR{¥ H1E[E BIO-TEK 2 H] ™ i,
T 4 i (FACSCalibur) 25 BD 23 577 8
1.2 EWHE
121 Zfepi SLEEhP s bl 3 4,4
4 25 XK. TINER T A5 1~7d HEN
FF 7 2 mg/(kg-d)WE 5 AR 2R 20 (immature
dendritic cell,imDC)+iZH : R 7 d Z52KBHZEH
FR K ST Lewis K FURRIERY imDC 1 x 1084~/ L, R
Ja 1~7dHEMEZE 2 mg/(kg-d)HEH ;smDC T
M. ARHET7 d 2B 2T kS Lewis K FRCEIR T
smDC 1x10°4~/ H RJ5 1~7d HEMMER 2 mg/
(kg-d)#EH .
1.2.2 R K FAFAAEA Dok B 1Y kamada —
M 1 TR U R AR bl = S DAY, Ul £
BVIGIET TS Tk, Ease s ki i
LR EERK, B RAGE SRS ILE, SR )
B RIGREERFEFEFE, L IRAT Sz TE I, 2L
R, RS A . RJEIRE K, A diE
1,35 3d(EFEFAR YR TIERENTES S 10 Hu

HEEMAETREK 3ml,
1.2.3 FgAreml ok RIGE 1.4.7 A1 10 K45l
BLALSE 5 IR, W IE L SO+ H B BEY) /-, X
SR HE R R B A TR o R AMNE IS S
R 2 453, — 153 >R FHIGR e i W2 i) &0 2 1FN- y
FUIL-10 P& f, o3 — 10 T4 e A0 i SR~ % 4
Jfi, %7 FITC anti-rat CD4 #1 PE anti-rat CD25 i
e BB E 7E T AR MY I E CD4'CD25'Treg 4
My S, HAy 5 HOERAE TG .
1.3 FitFEFHE

K SPSS20.0 X AF s AN 4 M Bt , it okt
FHYEL « brifE2E (x = ) FoR , R 225307, I L
R T LSD-t ¥ 36, P<0.05 N 22 A ST XL,

2 FHR

2.1 Imi&IFN-y FIL-10 &£

WHIMHER THAFBHEARG 1~7d, I
IFN- v ZK-FREE B RER , dERR7E— D BUR A K
A2 (10 d) s, A VS 1L-10 7K F-RlE
Fisf i) 0B < 328 8 T v, 45 24 F5 (10 d) i R A% ; imDC
T W4 H smDC THWAFBHEAST 1 ~7 d il
IFN-y I IL-10 /K PAR b a3 5 imna R 4 —3L,
{HEAARIF IFN- vy HUE A2 R 4 mAIK . IL-10 Fbi
AR 2 =, 25 F A g2 L (P <0.05) ;45
ZjJ5 (10 d),imDC + i 41 #1 smDC -+ 75 4 il
IFN- ~y ZKF- T v e AT T B e 2R 4, i ] Py 7 2
IL-10 7K F-4k2 ot (55 AE R AR A
[7]),2 P 53 WK1 5 B ih e R A LA, 22
S G X (P<0.05), Fidl > ] b 25 2 6
Giit2E 3 L (P >0.05); [A] — B [ B P 2 22 [A] L%
ERAGIFE L (P<0.05), W 1.2,
2.2 KR5MEI CD4'CD™25Treg it X 4Rk F

KRR A J5 40 E 1. CD4'CD25 Treg 7K -,
B 25 T TR B 2 ) [) 2B K, S T g, 45 1 [
Bl ER AT #E X (P<0.05);imDC T i 4l
1 smDC T FH A S TG R 5, (H3%
A LR R A e, 22 5 A 512 L (P<
0.05), [A]— A [ Bt P4l 8] Fb#% smDC + 4l e
imDC T4, 27 A G it2#= X (P<0.05), WL3&
3.F1~3,
2.3 BFERENT

KL AT DB BE A RS R A I, T IX =K
CHF IRk TR ORI IRAS T AE ) 9 S0 240 JE R ok 02 4
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AN, ALK FE A, PS5 A R — 29
L R PR AR T, BRI R RS
5| B K A T A LR PE , AR 2R 10 KWl fk . 7
e = T AL - SRR AT R RS, 5

AR DK 8 B AP IRBE, /DR X N A /NI 1
IR, Banff 24534 M4 ,imDC 2 .smDC 45 JH- 52 5 4
FCTE—SEPk 0 3R MR AN =, Banff R4G00F
43 11 %% ,imDC 2% smDC A4 & (WK 4~6).

F1 FAXRMTFE IL-10 92 (n=5,pgiml,x = s)
2331 1d 4d 7d 10d Fig PIE
HIHER T 47050 + 28.11 543.24 + 36.50" 722.50 + 47.16"2 519.30 + 101.1872% 6.831 0.012
imDC T4 539.26 + 86.48" 645.19 + 95.06Y" 886.44 + 152,102 942.50 + 191.47V29% 9.115 0.003
smDC T 546.24 +93.75Y  658.66 + 108.82"Y  905.65 + 171.541249 949.97 + 219.50129 8.693 0.006
FAE 7.382 6.772 8.389 10.337
PAH 0.005 0.008 0.003 0.001

TE:D5SHMN 1d I, P<0.05;2) 54 A 4d L4, P<0.05:3) 540 7 d tb#, P<0.05:4) 5 IAR R4 4L, P<0.05;5) 5 imDC T i

Hb#s:, P<0.05

F2 HHAXRME IFN-y MK

(n=5,pgiml,x+s)

45 1d 4d 7d 10d Fig PIE
HIhER T 326.40 + 32.57 398.20 + 36.19" 424.68 + 38.10? 709.63 + 78.15"29 11.382 0.003
imDC izl 24958 + 44.02" 308.20 + 49.75" 338.54 = 55.07"2% 559.66 + 89.421294 9.387 0.008
smDC T 24750 + 31.30° 294.26 + 40.90"9 319.47 +52.18129% 541,58 + 92.9412949 13.282 0.001
F{H 9.382 7.472 8.683 7.794
P1H 0.002 0.006 0.003 0.004

1) 5400 1d H#R, P<0.05;2) 5414 4 d Heke, P<0.05;3) 54179 7 d 4k, P<0.05;4) 5 M08 £ 41 4L, P<0.05;5) 5 imDC T4l

Hb#s, P<0.05

xR 3 KEAKXRINEMA CDA'CD25Treg HIZTL

(n=5,%,x+s)

2151 1d 4d 7d 10d FAE PAE
HhEE R THidl 2.14+0.27 2.47 +0.39Y 3.85 + 0.36"? 5.35 + 0.44129 10.384 0.002
imDC 4l 244 £0.22 3.17 £0.35"% 4,65 +0.41V2% 7.15 +0.84129% 15.482 0.000
smDC Tz 3.16 +0.31%% 4,19 +0.43v99 6.39 + 0.72V29% 10.22 + 1.25V2949 22.129 0.000
FAG 6.897 8.382 11.384 13.922
PAE 0.009 0.004 0.002 0.001

1) 5400 1d H#R, P<0.05;2) 5414 4 d Heke, P<0.05;3) 54179 7 d 4k, P<0.05;4) 5 M08 £ 41 4L, P<0.05;5) 5 imDC T4l

Hb#s, P<0.05

10 10*

10°7

F2 F2 F1 0.9% 2 10°TF1 0. 9% F2
iR o6 CD25+CDA+ 2, 79% : Wi e CD25+CDA+ 3. B5% CD25+CDA+ 1. 98% 1 CD25+CDA+ 4. 32%
10% 10% 10%4 10%1
= 3 | = 3 =l 3 €3] 1
i | i - =
s IR 4107 4101 £ 107 ¥
O & o S 2 = b = E ’
101? F3 28.01% [ ¥4 68, 6% 101? 3 21.2% ‘_ ""i, A 74 68. 15% e ¥4 68. 0% 101 F3 27.5% ’I l '/ Fe 67008
10° e perafirerery 10° X S 10° A L.t B 10° S S ——
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A B C D
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CD25-FE

CD25-FE

4 10 104 1047
10 o r iR Lo gzsoaw _— F1 0.97% gz.'ncmo - 1F 0.7 gm'm’ —
D25+ 218
10° 10% 10°4 10°4
= E i B = 3
- a a i
102 & 10% iis & 10 . & 107 AEGY
S # 5 A 5 F
1014 72 0 8 ﬁ E—— 101} F3 28 85% ﬁ F2 67. 15% 101! F3 22.24% ﬁ F4 70.12% 101_.| F3 26.24% * ¥4 65.8%
10" b isiieiiniid 10D o d  1O° 10 T cmseei
10° 10t 10* 10° 10° 10° 10t 10* 10° 10 10° 10* 10* 10° 10° 10° 10t 10* 10° 10°
CD4-FITC CD4-FITC CD4-FITC CD4-FITC
A B C D
A:ARJEE 1 KB ARJFEE 4 K CARJFHE 7 KD ARJFH 10 K
E 2 imDC FHAmXHaE
4 4, 4
10 1 oo o 10 i P10.8% gzs. —— 104_ FlO.8% | F2 lo ERI RN gnfvaw .
CDA+CD25+ 2.00% A CD25+CDA+ 6. B6% s
10°4 10°4 10°4 10°4
E E‘I B ﬁl E EI B
104 & 107 . 5 1074 4 10, .
10t T 0.5 o | 104 A # P4 68 3% 10147 25738 10 {7 5 74 65. 7%
(T ) A i — Il o SRS R oL S T B A .. S
10° 10* 10° 10° 10* 10° 10* 10° 10° 10* 10° 10' 10® 10° 10° 10° 10° 102 10° 10*
CD4-FITC CD4-FITC CD4-FITC CD4-FITC
A B C D

ARG L RK;BARGH 4 KsCRIEEE 7 KD RE4 10 X
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smDC i =2 i &l

A: BB E T W4l;B:imDC T4l ;C.smDC T4l
B4 BEAEE 1XHWFRELT

A: I E T 4B imDC T-HiZH ;C.smDC Tzl
5 BHEAREE I RREKET
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A: BB E T W4l;B:imDC T4l ;C.smDC T4l
B 6 BEAREE 7 RHFERIET

A: EMEE T4l B:imDC T4l ;C.smDC T4l
B 7 BEARESE 10 RHFELT

3 it

JERE R R IR L3Ry 7 2R W M — A 2 T
B, (AR BIAR)G S EHE R RN LA S A N FH e %
I 750 2 PR 2R R B ) RS R I ) A A7 s ) A PR
RIFROEAA NI REE, Wl il RS R A S 1 e
JEHEF SN« AERFHLAR KT R AR 1) G i 27 2 I IR
WFFE A o DC RPN T ZL BT s 2 A, AR 45
H LB AREHIATE S K imDC A b 5 1R 20 i
(mature dendritic cells,mDC), &b T [al & B RA K
DCs, FEMRMIATIY Sz Dy fg A —HERY,imDC 75
FAPERMT AZ 1 mDC #E e HEF N, XIN 458
B SEIESE , imDC RE 51755 32 1R X B A ) 1) 928
fiif 37

I BEAE [ W SR UE SE A AE —FPrf L R BRI
DC. R smDC &5, Z 4l A 434 IL-12.1L-6 Al
IL-18 SRR T, 205 Wil P N+ 1L-10, [A] A
AL S CD4'CD25 Treg 0B TG AL, MM S48
T 20 A S0, A B B A S R T 37

CD4*CD25*Treg X T Oy iif 57 i 4 5 A7 E 22
PrfE™, Treg AHAEAS B GBS 36 45 A o Rk 22 41
i 21 B9 B7 2> FIFFHIBT AN I 2 T 4 a1k, i
M Ih 7= A2 1 1L-10,1L-35 s HLAT 30 S e HE T i
NFER M, X5 3 R BRATFFREAE A 5 21 & 1 Treg

25 () Z0 BT IE S - smDC 4 Ml imDC 26 K RS Al
ARJG 5N E L Treg 40 & &= T+, H smDC 41K [
SRR I Treg 40 & it T 58 o0 B3 3Kk ud W
smDC F1 imDC FJRE 1 il TS AH A S5 i) S 22 HE v
S H smDC #il G2 HE S+ B U AR T imDC.

£ HE Y@ AFIEL I R L, Bl RS A A ]
MRER AR AT IE SOPEHE R ROVt e (R S B R
T LA, A HE R e B AR s, T AR AR S
7.d 1524 )5, DC T 12 Sk HEF 0 AR Ak e b
B R A, UIARTTHTE DC A1 HEFR AR I
AFE

FERTAR L, BE 2 fE A AR T 7 A
1 KfivE DC, A A FEMEE E , AR IERK AR
i 2 2 AR SR A A I ) o T 7 ol P R DA R 3 Y 3
filh b, R Al 73 imDC H1 smDC, 5244 K B i 24E 7715
BRI R K, Horf smDC 4471 i 1a] ¢
Ko VLK B AEART T imDC .smDC i+, nf
G SZ AR BB AR S AR AE R 18] A6 v, 32 AR K R
FEAT I RS AR AR 15 1 AR 1R R BRUAS ) i R 2
DC, MY AE IR I AR & T e K . HEHE
WAEE 25 A 2R R BEA B IAETG, ARefs
EA RN Z 45, HAEE A S HER IR N
IZEE
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