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Abstract

Alm

To investigate the relationship between Th17/Treg
expression in liver tissue and immune tolerance after
liver transplantation.

METHODS

A rat model of orthotopic liver transplantation from
Lewis rats to Brown Norway (BN) rats (LEWIS—BN)
was developed using Kamada’s two-cuff technique.
Control rats underwent orthotopic BN—BN liver
transplantation. After operation, the general condition
of rats was observed. Rats were sacrificed on days 1,
3, 5, and 7 after modeling to collect liver tissues for
HE staining. The levels of serum alanine transaminase
(ALT), aspartate transaminase (AST), interleukin (IL)-17,
IL-23, IL-10, and transforming growth factor (TGF)-f1
were measured by ELISA.

RESULTS

Compared with the control group, serum levels of
ALT and AST were increased obviously in the LEWIS
—BN group at all the three time points (P < 0.05, on
the 7th day, ALT in the control group: 819.29 IU/L +
79.33 IU/L; in the LEWIS—BN group: 1305.62 IU/L *
94.82 IU/L, AST in the control group: 337.82 IU/L *
32.17 IU/L; AST in the LEWIS—BN group: 867.75 IU/L
+ 73.97 IU/L); the levels of Th17 related factors IL-17
(the control group: 28.67 pg/mL * 2.55 pg/mL, the
LEWIS—BN group: 92.36 pg/mL * 9.00 pg/mL) and
IL-23 (the control group: 26.82 pg/mL * 8.17 pg/mL,
the LEWIS—BN group: 62.98 pg/mL + 12.96 pg/mL)
in the peripheral blood were increased dramatically,
while the levels of Treg related factor IL-10 (the control
group: 76.92 pg/mL * 12.87 pg/mL, the LEWIS—
BN group: 47.92 pg/mL * 7.00 pg/mL) and TGF-§1

2017-12-08 | Volume 25 | Issue 34 |



(the control group: 129.47 pg/mL + 18.37 pg/mL, the
LEWIS—BN group: 82.48 pg/mL + 11.83 pg/mL) were
decreased dramatically in the LEWIS—BN group,
suggesting the presence of Th17/Treg imbalance
in acute rejection. The downregulation of Smad2/3
protein levels had the same trend as TGF-B1, and the
difference between the Lewis—BN acute rejection
group and the BN—BN immune tolerance group was
statistically significant (P < 0.05).

CONCLUSION

IL-17, IL-23, IL-10, and TGF-1 take part in acute rejection
after orthotopic liver transplantation, causing Treg to
Th17 immune deviation, which may be used as a target
index in immune tolerance of liver transplantation.

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Liver transplantation; Immune tolerance;
Acute rejection; Th17/Treg imbalance
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18.37 pg/mL, OLT : 82.48 pg/mL+11.83 pg/mL)
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, Treg Thl7

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

; ; ; Th17/Treg
(LEWIS—BN), Th17/Treg
, : BN—BN , LEWIS—BN
Th17 [ (interleukin, IL)-17,
1L-23] , Treg [IL-10+

-B(transforming growth factor beta, TGF-p)1] ,
TGF-p Smad2 Smad3 s
Th17/Treg Th17

. Th17 Treg

. 2017;

25(34): 3046-3052 URL: http://www.wjgnet.com/1009-3079/full/

v25/i34/3046.htm DOI: http://dx.doi.org/10.11569/wcjd.v25.
i34.3046

0315

S [E R 2 5K StarzI7E 20 H 20 Hh it 1 55 1651 A AR
PEAFRERE AR, i LAt Fo R 8, PR AR
O RN IRTT & R R IR 0 S 7 ik, R
M A& — A e i A o, S A ST A B AR L, PR
FEA S5 HEF L & A 26 J RS K. (R R R A AR
JEI R 1B PEHE R SOSATY A B I T K A7 3% 1 3 2
BERGUY. R, BRI R A R S HE R S B B U i

2017-12-08 | Volume 25 | Issue 34 |



. Th1l7 Treg

ST AP R R ) S IR A, R N
T F ez, HASmTE 3 1A s Dy ge, RIFEHE 4
FEmt 2B B AT, BEE AR G kL I R,
NATEAR B SO 1) BB 9T 7 o i S
R A 521,

TEM A )G, W4, CD4 T4 Mt —F
AN B B TAIHE(T helper cells 1, Thl). 274%
B THH (T helper cells 2, Th2). Th17F1{# T3 T2
(regulatery T cell, Treg#Hifl)5 A, & 574 (1) Tk 44
B 7 WA [ AR BRI - T TS B AR G0 88 I8 2 RN 4 4
MUk Fa %2 FhIhRe, EB M Rk h RIEEZ/ERD.
C A BF 78 SHIESE, Thi I Th24H A & A= 4% i 35 2 74
i 52 (ML) 2 —. T Th1 78I Tregff 9% &, 1EAITh1AITh2
—FE, BERTAH BN, 38 AT AR B AL, E 52 AR 40 B A
T2, RILH IR AT 8. Ah, A K 7
-B(transforming growth factor beta, TGF-B)/Smadfs 5 i
XA Th17/Treg V-7 U248 BN 7 A 18 RS AR PE T
MIHTIEAR. TR Th17/Tre g fE B A S e i 2 R 4R
FA A5 82 e, (B2 BAR AR LG M AN B . ASHTE
FARIEAE R KR 2 A 528 (Lewis-BN), W
STh17/Tregl P it 0%, BIF 78 RATHLE 1) A 7E J5 A,
NI FEREAR G 1 o2 VR T S (58T I SR s A LK.

1 #RRTSE

1.1

1.1.1 : fHERE & 10-12 wkRLEWIS K24 H, &
JF#:220-260 g, {#FE & 10-12 wk Brown Norway(BN)
KE72H, KR E200-260 g, ¥ E T L0 3¢
TLSLIR AN A R T A F. LR EKIUES
SCXK(¥)2012-0002 K R A F= T1HE . KRR IR
(SPR)SLEG %, 25 ThrdE RUEHRTE, 45712 hBR T
B, IEEOK. RATS-12 hiA &, Fra el E K
FAC R G o RAT G S AR

1.12 : 5804 5 2 sk 25O L(FE E Ependorf
], 45 00958); COBAS INTEGRA 400 Plus AU5800
ARG 4 HINER T i RocheA F]); ELIS AR
& H 2 [H Active motifa ] FLERBAMARIR, RN
SR, 3.5% K & S SRR 38 B B BRI a8 e =
Be4bEHE gt HogfEdiiASmad2. Smad3 P ZB-actin
¥ A £ ECSTAH].

1.2

1.2.1 D RH SR
Kamada “ “#hEE 7 " H# I LEWIS—~BN K i A B
Fic %o 2H & Y A AT A% A (orthotopic liver transplantation,
ROLT) G s B, DL BN—~BN A FROK FEC XS
HAEMEA M, e FREZ N (DN
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FIER S RO FETARIEHL 30 5. TR, FH6 A Ak
B, UIHUBAE S S A 2H 23R4 PR AE T--80 ‘CUKFA,
J1 B3 L0 g/ e, Al E I, 4 um/FIELLY)
Fr. R EER K10 mLo P63, 5 mLUNa,EDTAL
1t J5 2 M PR AZ4E R 53 29, 535 mLR A brst M &
B0 JE BT -80 CURAF, T /5 Se 4 M Al 1 o Aer Jul.
1.2.2  FE40 /L [ i I A Ab
M2 B I ARS- AL (HE) e o, FoME . 8%
for. G5 SR TE DL 75 B AT IR BT bk T 40 i A AR
TR AN AR 5.
1.2.3 Western blot 2 Smad2. Smad3

- A GUR RIS 1) 77325, NN TR (2 il 551
(A BT R R, K315 S B E VK EUKIA30 minidfAT
ZU. FURIT TS B RS OALH 14 000 g 250015 min, 7
F3F; BCAZHT i € B 1 BUAR . 50 pg e 2 A e
SDSZE P B il Lk 7 B )=, FaA% 7% 2PVDFIR, i
1E5% BSAFW = IFE 1 hPAE P i dEds 7 45
& . BRI —Rfiikd CRL, PURPiRE 5.
RIS L e 22 rP R 7K (tris buffered saline, TBS)/T
VERE3IR, 5 min/ik, BB A B (horseradish
peroxidase, HRP)FRiCH) — i fifhk LLES & — itk
HRPHRICIITUE R UL &5 1 EbriE, RS
JEE1 h, TBS/THEAR3IR, 5 min/i; [RIFE 7RI BB 5
Pip-actinfEXTHR. PESEIEAE T 5, #21 @ UIMAABEEH
(5 —HHRPLE &), fEBio-RadffIb 24K AR 5.
SRIG T K FEAR, FREAT TR BE R AL
124 - A A S AR BT AT S
BOK RUMTE A 43 T % Z i (alanine transaminase, ALT)F14%
B 5553 I (aspartate transaminase, AST)i /KT,
1.2.5 CAREEL 30 5. TRIREUIFHA
S AN AL, FRFEELISA BRI G UL, Rl i B4 A
H 41 & (interleukin, IL)-17. IL-23. IL-10f1TGF-p1
ZRIE K. B R FHER 3K

K FSPSS13.048 v #4Hf0 Ab B4

FHEYE K FHlmean = SDFER IR, P FEA S B L AR,
K FIndependent-Samples ¢ test, A~ RIS w5 HL 55K A 8
FME T Z 0. P<0.05NZERAH St % X, P<0.01
NEREREZEGR I FE L.

2 £
2.1 T
BN—BNZH KBS i nl, 3E & IE%, KE L B

2017-12-08 | Volume 25 | Issue 34 |



x 1 HREACMESRESN. SRS h=61U/1)
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ALT AST
4
4 D1 D3 D5 D1 D3 D5 D7
BN - BN 662.45+ 700.72+ 752.89+ 819.29+ 334.21+ 400.27+ 320.86+ 337.82+
52.83 64.48 70.22 79.33 18.23 35.19 28.15 32.17
LEW - BN 810.33+ 940.28+ 1086.52+ 1305.62+ 372.33+ 511.92+ 755.64+ 867.75+
27.82 80.21 96.55 94.82 21.38 50.00 60.22 73.97
ALT: . AST:
1 REFAREAEEREE BRE TOOMEMRRIZIDIERHE x 200). A: BN - BN ; B: LEWIS- BN

Ak, JREOIER; LEWIS—BNZL K FUSH AR, /AHE T
R, PREDDR/D, (i, S HEYL (t, BN—BN4LK R AT4H
FTEIAS D, 2 B 57 Tk B A i), V0 X A > Tk
EL2 32 1 ; LEWIS—BNZL K ST 414U n] WL o 21 &
Tk EL 4 MR R, 3 B 4 SRR 7R D I ST WL B R AR O,
AL S HE R OB,
22 ALT. AST R
JE R % 2H K B D Re G DL 45 R 7R BN—~BNZLK
B A T I 1A S M ALT. AST/KF B AKX FLEW
—BNAH KK, REH1IR, PIH KD 60 8% R
(P>0.05); RJFFH3IRL, LEW—BNA M IhhE HHLH
BogAR, MIEFALT. ASTRER [ IEK MY &, TR
IKUEAE; TIBN—~BNA DR A A B, P2 AH LU,
BB NS 32 7:(P<0.05, K 1).
2.3 IL-17. IL-23. IL-10. TGF-pl ¥
ARIEHL 3. SH7RICEEMSE AR 4 LELTS At il
P HF Th1 748 5% F(IL-17. 1L-23) K Treghfl 5%
K7 (IL-10~ TGF-BKEMARL. 45 R BRAREH1
RFEAThITAHSC A T K Treghfl 9% K Ik L & 2%
5(P>0.05); (HAEARJG3. 5F17 d, LEW—BN4LIfiLif5
TL-17RITL-239 B2 {2 2 1 T 52 (BN—BN) 4 (P<0.05),
MIL-10. TGF-B1EIAH & (&2).
24 Smad2. Smad3
Western blot4 & Hl: 5BN—BN4 LL#,
LEWIS—BNZ K AT 4{Smad2. Smad3#E (A AR &
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TR LA S B-actingk iy K% FEE N1, Image JE A
ARG b, a5 R T oR(E3): 23, 5. 7K, Smad27E
LEWIS—BNAL 2 MHE R K B4 2R B A 2K %5 BEAE
(0.74£0.07)« (0.72£0.06). (0.63+0.07)¥y0H KT
BN—BNHJE M 52 41(1.15+0.14). (1.06+0.18). (1.11
+0.17)(P<0.05, P<0.01). MTEHS. 7RN, Smad27E
LEWIS—BNAL 2k R K B4 2R B A 2K %5 BB
(0.63£0.08)+ (0.7040.09)}3 B A FBN—>BNAEE i
Z4(1.1020.18). (1.00%0.18)(P<0.05). $#Z7~xSmad2/3
B A 5 TGF-B AR [R] a1 51 A

3 e

R 5 H AN B R AANLL, BT RAA —E 0 Rkfs
RPN (R A AR Y SRR I SE SR TS B, S
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