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PEAR AR AR SO0, S AR Ki-67 FHESR A 3B R PP A MG BE AR O0 o SR NI H AR FHRAG I 2 2 TL-6/STAT3
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Association of the IL-6/STAT3 signaling pathway with liver regeneration
induced by associating liver partition and portal vein ligation

for staged hepatectomy in mice
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[ Abstract]Objective : To establish a mouse model of associating liver partition and portal vein ligation for staged hepatectomy
(ALPPS),and to investigate the association of the interleukin—6(I1L-6)/STAT3 signaling pathway with liver regeneration promoted by
ALPPS. Methods : A total of 45 BALB/C mice were randomly divided into ALPPS group, portal vein ligation(PVL) group,and sham—
operated group (SHAM group) ,with 15 mice in each group. The PVL group was treated with ligation of the portal vein branches for
the left lateral lobe,the right side of the middle lobe,and the right lobe while preserving the blood flow in the portal vein branches for
the left side of the middle lobe and the caudate lobe. The ALPPS group was treated with partition of the middle lobe along the demar—
cation line in addition to the treatment in the PVL group. The SHAM group was treated by dissociating the liver lobes along the hepatic
ligaments. The plasma level of alanine aminotransferase(ALT) was measured to evaluate liver function after ALPPS and PVL. The liver
regeneration index was used to evaluate liver regeneration. The expression of Ki—67 protein was measured by immunohistochemistry to

evaluate the proliferation of hepatocytes. Western blotting was used to examine the change in the IL-6/STAT3 signaling pathway in

liver tissue. Results . At 48 hours after surgery,the ALPPS group
had a significantly higher ALT level than the PVL group (P=
0.000) ;from 48 to 96 hours after surgery,both ALPPS and PVL
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(2018-06-15) PVL group at 96 hours after surgery (P=0.094). At 48 and 96
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hours after surgery,the ALPPS had significantly higher liver regeneration index (Pyg,=0.000, Py ,=0.000) and percentage of Ki—67—

positive hepatocytes(Pyg,=0.001, Py;,=0.000) than the PVL group. At 48 hours after surgery,the ALPPS group had significantly higher
expression of IL-6 protein and phosphorylation of STAT3 protein than the SHAM group ( Py =0.000, P5y;=0.000) and the PVL group
(Py6=0.011, Px3=0.003). Conclusion : A mouse model of ALPPS was successfully established. Compared with PVL,ALPPS can

better promote liver regeneration and the 1L-6/STAT3 signaling pathway and is closely associated with ALPSS—mediated liver regener—

ation in mice.

[Key words Jassociating liver partition and portal vein ligation for staged hepatectomy;liver regeneration; [L-6/STAT3 signaling path—
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B, KK AE 0=0.05,
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JEZE R AN R A ) 22 B DL T, AR ST D e 78 e T
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B2 S A2 2529 K 0L, B /N B 90% 1Y 1Tk At , /N B 24 h
FETH 1K T0% 2 A7, I ELAE FRUN H B8 ¢ 4 1 Wy v v -iod 7
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2.2 ALPPS #= PVL KJG iF 2 e ot

T LS ALPPS F1 PVL AR J5 T RE AR LA 00, I
AR5 48 h F1 96 h A I ALT /K SR3TA F A0 M 45405 15 0
S5 LEE 1 RS 48 h A1 96 h (5 ALPPS 4141 PVL 4H ALT {4
BT SHAM 4, ARJ5 48 h 1Y ALPPS 41 ALT {5 T PVL
20, 4359 (803.387 + 88.670) . (559.412 + 53.606)IU/L, H.#¥
FA G255 (Pg,=0.000) , Ifii ALPPS 4171 PVL 21596 h
() ALT fH42 48 h BB T, 43514 (440.857 + 64.031) |
(383.898 + 70.492)IU/L, HWETFEAR ST 96 h ) ALT {HICHH 2
Biit o255 (Py,=0.094)

£1 BEAARF48hFI96 h i ALT & (n=12)

2415 48 h(n=6) 96 h (n=6)
ALPPS#H 803.387 + 88.670°  440.857 + 64.031°
PVLA 559.412 £53.606"  383.898 + 70.492°
SHAM# 42.958 + 4.928° 36.337 +5.871"
F1H 252.179 94.803

PE 0.000 0.000

H:a, 5 PVL 41LH#8, P=0.000;b: 5 SHAM 41 48, P=0.000;c: 55
ALPPS 4 b 48, P=0.000;d: 5 PVL 41 4%, P=0.094;e: 5 SHAM 41
He#, P=0.000;f: 5 ALPPS 41 Fb4% , P=0.000
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2.3 ALPPS #= PVL K& Mk 7 24 69 H oL

A T WF5E ALPPS 1 PVL AR J5 FFIEFRAE 550, AR 5% 38
I PR FUE P A 8 5 R % A I 5T /A T 2t R Ki-67 PR 55
FEBRACTEAL A S5 FEIE P A B AN B 15 e, 25 SR L3R
2 .73 & 2 Ml 3, RJ5 48 h F1 96 h () ALPPS 411 PVL 24
JIT JE A2 8 BRI Ki—67 PHPER I I I = F SHAM 41, 1fi
ALPPS ZH A FHEFFAEFE 0 (%) TEARJS 48 h F1 96 h = T PVL
20,5350 (3.452 +0.383) % vs. (2.282 +0.380)% ; (4.993 =
0.262)% vs. (3.277 £0.361)% , H. W& H it 5 (P =
0.000, Py;,=0.000) , B2 #h , ALPPS 1) Ki-67 B4 S
AFANI R L AE AT 48 h AT 96 h E T PVL 41, 50k
(0.649 +0.063) vs. (0481 +0.049);(0.565 = 0.049) vs. (0.343 =

ALPPS4

0.493) , HF A BiT2¢ 2557 (Pygi=0.001, Py,,=0.000) ,

F2 HHRF48hI %6 hERAFERESHET S

(%,n=12)
205 48 h(n=6) 96 h(n=6)
ALPPS4] 3.452 +0.383" 4.993 +0.262"
PVL4 2.282 +0.380" 3.277 +0.361°
SHAMZH 1.138 £ 0.213° 1.292 +0.348"
F1{H 71.520 193.009
P 0.000 0.000

W ra, 5 PVL 2 AL, P=0.000;b: 5 SHAM #H I 48, P=0.000;c: 55
ALPPS 4 Fb%5¢, P=0.000;d: 5 PVL 41 Fe%¢, P=0.000;e: 5 SHAM 41
H#%, P=0.000;f: 5 ALPPS 4 Fe#% , P=0.000

PVLH SHAMZH

48h---

96 h

B2 &4ARF48h 096 h FFHALR HRE #8

ALPPS4

96 h

PVL4 SHAMZH

3 GEHALNEZHEARE 48 hF1 96 h FFEL Ki-67 EHFKIE
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#3 & Ki-67 FRIEMAE S FTAMELLE

205 48 h 96 h
ALPPSZH 0.649 + 0.063" 0.565 = 0.049"
PVLA 0.481 +0.049" 0.343 = 0.493°
SHAMZ] 0.025 + 0.006° 0.021 = 0.006
FAE 196.780 184.389
PAE 0.000 0.000

Hiia, 5 PVL 4 L #¢, P=0.001;b: 5 SHAM £ L #%, P=0.000;¢: 5
ALPPS 41 Fb#2, P=0.000;d: 5 PVL 41 4% , P=0.000;e: 5 SHAM 41
H#, P=0.000;f: 5 ALPPS 41 Fe#5 , P=0.000

2.4 1L-6/STAT3 425 i@ %5 ALPPS 42 3E AT Ik B 4 69 % £

AT FE ALPPS Lt PVL 5 BEAE SE I PR X B 42,
P25 ESIR % A SR AG T ALPPS F1 PVL A HFAE 40 i 1L-6/
STAT3 {55 g8k, R ANE 4 Fik 4 R, KRG 48 h 5
SHAM ZHAH L, ALPPS ZH B fef ik IL-6 25 1 AR5 FISTAT3
EHMBEIR A, B ST 25 5 (P16=0.000, P,sm/siin=
0.000) , BRI 4h, RJF 48 h #Y ALPPS 4H 1 PVL 20t B AEAE
i 1L-6 FEAMIRIEF STAT3 HAMBERIL, HAZRIT#ES
(Pus=0.011, P qprysrar=0.003 )

ALPPS PVL SHAM

-6 S —— )

pSTAT3 RS  emee—— 91 kD

sy |- oo

GAPDH | M- a——a— 37 D

B4 SREENTHAKRUEZHARE 48 h i IL-6.
pSTAT3 #1 STAT3 BEA %A

R4 FBEARIGF 48 h FFHEAR IL-6.pSTAT3 #1 STAT3 EHFiLKF

450 IL-6/GAPDH pSTAT3/STAT3
ALPPSZH 0.793 +0.557 1.142 +0.103"
PVLA 0.626 +0.051" 0.820 = 0.071°
SHAMZ 0.450 + 0.060" 0.362 = 0.060"
FAE 28271 72.072
P1a 0.001 0.000

e oa, 5 PVL 41048, P=0.011;b: 5 SHAM 4 b 4%, P=0.008;c¢: 5
ALPPS #H 45, P=0.000;d: 5 PVL 40 FL#2, P=0.003 ;e: 5 SHAM 20
4, P=0.000;f: 5 ALPPS 4H Fe %2, P=0.000
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JHF 40 M it BN Rl

IL-6/STAT3 {55538 A1 ALPPS 4154 JH- I+
HAFAEAE BV R o Schlegel SFRIRFFRAE H TR
ALPPS Ifil 75 Fr 40 A7 1L-6 W BEAHXT T PVL FIZs
FIZHSR 5, $e s i i X 7~ 1L-6 7] RELE ALPPS /%
JHFRE AR ¥ — e A (EUE A R BIE 1L-6/
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9% 38 1 G E NI R B8 UE T IL-6/STAT3 i % 5
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AR S5 B St B g A 38 1 175 S 0 R B
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HILTHIAIF 7 #0257 76 /DN B 43 IV B A 78 1) i i
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J7 3, BB IR A ML T REANIE], Eban
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B EARIE, Furrer Z5% 3 PVL R T Ef Tk 4 S ke 3
(portal vein branch embolism, PVE)ZES 5 - AEH-4
J7 EABAFAEAN A 1 H AT ALPPS fi2E Ak P
FEAHLHRIRTTR D . FlT, Langiewicz 28200 1 K]
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YIRS R FE BRI Thh, 38 5 AR FTZ5 T/ B Thh 4 A
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AT LT AR g A R R

ARSI R, AR5 BT B ALPPS 11 1fL 3¢
ALT {H L PVL (&, 3R A B 223 sUH 473, 3
SIGRAFFEIAR, et —R T ALPPS AL —
7 AR SR BT s ALPPS HfRge < —
ARG HRAE =, £ X ALPPS Jﬁﬁ*ﬂ?@? &9
BB R, — 2o i A8 AR S i 5 s 25 3L b i 5
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B A, 9125 & B0 1L-6/STAT3 {5518 %
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