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Abstract The aim of this study is to investigate the changes of cytokines derived from pathologic

microenvironment of cholestatic cirrhosis in different time points of common bile duct ligation mices, and
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to find the optimal combination of cytokines to induce liver stem cells HP14-19 efficiently to differentiate
into mature hepatocytes in vitro. The Balb/c mices underwent choledochal ligation (BDL) to simulate the
microenvironment of cholestatic cirrhosis, the levels of EGF, HGF and TGF-a in liver tissue of mice with
common bile duct ligation detected by immunohistochemistry. The mouse embryonic liver stem cells HP14-
19 cells were employed in this study. ALB-Gluc assay was performed to evaluate ALB synthesis ability at
different concentrations and different time points. qRT-PCR and Western-blot were used to detect the expression
of differentiated cell markers AFP, CK18, ALB. ICG uptake and PAS staining were carried out to detect the
metabolism and synthesis function of induced HP14-19 cells. Mouse choledochal ligation can successfully
simulate cholestatic cirrhosis, and increase the degree of cirrhosis with the ligation time. Compared with
the control, the activity of ALB-Gluc in HP14-19 cells was enhanced after treatment of EGF (10 ng/mL),
HGF (20 ng/mL) and TGF-a (20 ng/mL) alone, and markedly enhanced in EGF (10 ng/mL), HGF (20 ng/mL),
TGF-a (20 ng/mL) in combined treatment. The results of qRT-PCR and Western blot showed that ALB and
CK18 expression increased as the growth of the time and AFP level was opposite, and ICG uptake and PAS
staining were significantly increased. The results suggested that cholestasis of liver cirrhosis pathological
microenvironment-derived cytokines could effectively promote the differentiation of liver stem cells into mature

hepatocytes, and it might have a certain guiding role in the treatment of cholestatic cirrhosis through cytokines

combined with liver stem cell transplantation.
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K[ ¥ (hepatocyte growth factor, HGF). TGF-a4flfifl
F I FPeprotechA 7] ; Biolux Gaussia Luciferase
Assay Kitld TNEBA 7; i i3 K (periodicacid-
schiff PAS) G 8 7l &I T % 3 5 A Al 15| Wk 4
(indocyanine green, ICG)¥ T-Sigma/ H]; Masson#%
A & T SR AP 4~ 7] EGF. HGF. TGF-0—
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KA S B s N T S R /N SRS, 7E 81 R T IR I
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T % JIH 2T 2 (direct bilirubin, DBIL). 4 A # &
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1 B AEAR
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HP14-194f 0, [R5 8 2 FIXT R . DL R SLids =
F3LL L
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JddH,07K 210 pL. qRT-PCRJ% % 4 14 N: 95 °C
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30 min, FL40MEHR; A th 2665~95 °C, &S sHm
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HN100 pnL2LAR AL RAN L, IR N 4, 7%
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B-actin(1:1 000). CKI18(1:1 000) 4 °Cid %%, 8% SDS-
PAGEJZ Xf B I AFP(1:1 000). ALB(1:1 000), *H X}
Mg P EIEM A1 he ECLKR G R, Imagel K
1453 Western blot2k 17 2K 18 .
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K71, IR E 20 min; PBSHE37%/2 min, W IR72,
2 IR B 20 min, PBSYE37//2 min. DAB(1:1 000, i
ey o VKIS IR FE I K e e o
1.2.9 Masson# &  flY) i E T58~60 °CH5
FH2~3 h, LABHAH G o I 2RTL 1153 i i et
10 minFl5 min, A& M EK, PLAHGUE I ARE. KX
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SE R V)R T 25487K 3 mine 1R S E L,
1 Jc i Bouin [l 2, 37 °CHF A2 hit e, H kK
FHEOFEART K, KA SLS min, HRAKM B
1 min; Mayer /5 K Z 445 min, HRKMPIRE, &
FRRRGE 731010 s, ERAKITEES min; WL 1 21
W10 min, B RKMEEL min; 1%BEEHER 73 (L AL EE
3~5 min, /AN B R i W G (A 0R A 235 min,
0.2% VKRB FRIZ 162 min; SR IBE BERRE K ([F] F), —
FHZRIEM, £ 4, BB, i3t
1.3 PAS# e

B3R % 4b B I 1) A 245 LR A0 M, 53R R HEAT
WS AR PBSHE3IX, 4% % 5 H I [ %€ 10 min, PBS
B3R, W 37 [ 5 4, 0.5% e LN AL BES min; Y7k
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%1 ¢RT-PCR3|#1575
Table 1 qRT-PCR primer sequences

1P HN(5"—~3")

R Sequences of primers (5'—3')
Name of primers
Forward Reverse

AFP ACG AGG AAA GCC CCT CAG GCC ATT CCC TCA CCA CAG
ALB CCA GAC ATT CCC CAATGC CAA GTT CCG CCC TGT CAT
CK18 GCC ATT CCC TCA CCA CAG ACA GAG CCA CCC CAGACA
B-actin AGG GAAATC GTG CGT GAC CGC TCG TTG CCAATA GTG A

=2 ImRABIEASI K IB S E BB LAFPRILER

Table 2 Clinical biliary atresia and choledochal cyst AFP expression in children

ERESIY AFPIETF =i (1) AFPIES (1)
Disease type The number of increased AFP value The number of normal AFP value
Choledochal cyst 0 20
Biliary atresia 92% 8

Fisherfifi D)% 122, #P<0.05.
Fisher exact test, *P<0.05.

Be5 min, 4 MIschiff44i, 44415 min, F7KIEHES min,
BAEE PR, ALIERCR T 104N EE Z LT,
I J5R e oAy 55 T 0 B A S A 4
1.3.1 ICGHEBMA 8 B IR Ab P 8] 4
i, BB L B 77 3L, PBSEE3IX, A1 mg/mL ICG
G WL(FH 15 9% B M6 F8)200 pL, 37 °C 5% CO,MF 4 ¥
H1 h, PBSPE3R. s WS, R4 IR BUR
T10M e FH B AR, Mo A% Gy 4 (5 B0y [ 4 48 ..
b Ji5 7 B FL A PBS, 46 [0l J5 R 1 35 772 4, 37 °C. 5%
CO. M B 6 h, WAls T WA MICGRE L«
1.4 FitZE5Hh

TH & 5T RE DAY Bhr v 22 (x+s) K 7R, SPSS 13.0
BAFREAT Lt 250 M, IR LLBCR P SRR 3R 7 22 57
15 THECRRLR H Fisherffy V) 59, P<0.05 8% 57
BRI

2 H#R
21 PEEASIMAE R EEME) LTI R
AR T I PR 100451 A P8 K2 20451 RH A A
T F AR & LI TE AFPR Ik, 5 IH 2 8 92 /i 28 )L AR
Eb, AHIE P8 ) LIS AFPAE B 2 T (2, P<0.05);
G g2 ARSI 45 SR SR, IRTE B AR LT R AR AR
TARHIbR EPIOV-6 b C-kit ] 5t 5 A (E 1) .
2.2 FERELEILENRE TR M A R AR R B
MEEE
77 A AE 45 FLBalb/e/d B JE I3k TR 14K,

21 RACFCWHFEFR AR, 47 A1 AST. ALT. TBL
J:DBL7E #5 ¥ Ml; Masson#t £ DL f Western blot4f
YA R R bR o-SMAKT I . 45 R BoR, 5RFAR
ARG, MAA 3R AR AN [RIFE BE T i (12, P<0.05);
Masson e 6, 15 €6 [X 3 [ i A% I 8] 4 K38 =2, 45 4
PEFEFE N EE (B13); a-SMAZE [ J5i B i A A [ 2 4 3%
KIR E(El4, P<0.05).
2.3 HEENENBDL/NEAFEFHGF. EGF,
TGF-oZffE FHIFRIA

MR TFARA LR EEFLI R TR 14K, 21
RN HRY) e A G th. 45 R ETR,
L IRAR L, EGFAE T4t & IR Ji FEl Rk %, H
F7~14 K B T50%; HGF. TGF-o 5EGFEL, T 14K
IRTEE . 147K 5 4t i PR 532 0K AR mT e 5 ) B4
N IR
2.4 A B B FHGF. EGF. TGF-ut & i &
HP14-192Af %t ALB-Gluc3E 14 B9 20

W 20 B R 43 ) R DL R B A 5 S HP14-19
Y. 25T L, 7E4H R T Bk AL FE A 10 ng/mL
EGF. 20 ng/mL HGF LA %20 ng/mL TGF-ox% F #% Uf
(&6, P<0.05); i 24EGF(10 ng/mL). HGF(20 ng/mL).
TGF-0(20 ng/mL)Ik & B2 B LG 5 8k 2% 5 4 (e,
P<0.05). Kl S 2 B B GRS RS2
2.5 qRT-PCRA#& N AT Hil {4 40 A& F0 A% 24 AT 40 ARG 4R
EZEFAmMRNARFRIE

qQRT-PCR&E TR, SXIRZLAHLL, AbH A pE %
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Fig.1 The levels of OV-6 and C-kit in children with choledochal cyst and biliary atresia
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Fig.2 Serum TBIL, DBIL, ALT and AST in common bile duct ligation mice
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Fig.3 Masson staining of liver tissue fibrosis in common bile duct ligation



R BRI AT AE RIS SR S5 DR X T4 2 A B 495
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*P<0.05, 5%HIEA1(0 pg/mLAL) ELEL; P<0.05,
*P<(.05 vs control group (0 pg/mL group); “P<0.05.
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P «
< 0.6 —
=
2 %
S 0.3
3 7 14
Time (d)

[El4 Western blot#&MNBDL/)\ R AT£E L 0-SMA T H Bk F
Fig.4 BDL mouse liver a-SMA protein level detected by Western blot
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E5 BDL/RATALAHTMEEFEGF. HGF. TGF-afj5RiA
Fig.5 Expression of cytokines EGF, HGF and TGF-a in the liver of BDL mice
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2.6 Western blot& | T M AR E4DAFP LK BT 44
fEXEARALB, CKI187K¥E

YRR T RS S HP14-19 3. 7. 12 K5,
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Fig.6 ALB-GLUC activity in HP14-19 cells induced by cytokines
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E7 YRR T A SHP14- 194033 18 X ARSI mRNATK T 495200
Fig.7 The mRNA levels of associated markers in cytokines induced HP14-19 cells
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Fig.8 The levels of associated markers in HP14-19 cells induced by cytokines
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Fig.9 ICG uptake and PAS staining of HP14-19 cells induced by cytokines
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