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Abstract

BACKGROUND: The hepatic stellate cells (HSCs) plays a key role in the development of liver fibrosis. Studies have shown that
bone marrow-derived mesenchymal stem cell (BMSCs) transplantation can be used to treat liver fibrosis, but the mechanism for
reversal of liver fibrosis remains unknown.

OBJECTIVE: To explore the mechanism of bone marrow mesenchymal stem cells to regulate the proliferation of HSCs under
co-culture in vitro.

METHODS: Rat BMSCs and HSCs in the experimental group were cultured in the plastic culture plate (6 holes) to establish the
upper and lower double-cell co-culture system. Rat normal fibroblast cell lines were seeded as control group; HSCs were cultured
alone as blank group. Cell proliferation was determined by WST8 and cell cycle was determined by flow cytometry. The Cyclin D1
and P27 mRNA expression in HSC was determined by reverse transcription-polymerase chain reaction (RT-PCR) and the level
of Cyclin D1 and P27 protein by Western blot.

RESULTS AND CONCLUSION: HSCs co-cultured with BMSCs significantly inhibited HSC proliferation compared with the blank
and control groups at 24, 48, and 72 hours (P < 0.01); Flow cytometry showed that the percentage of GO/G1 phase cells of
co-culture group was increased but the S phase cells reduced (P < 0.01) compared with the other groups at 72 hours, and
BMSCs blocked HSC to convert from Go/G4 period to S phase. After HSCs co-cultured with BMSCs for 24 hours, the expression
of CyclinD1 mRNA and protein was reduced, and significantly less than the blank and control groups at 72 hours (P < 0.01); no
differences were detected in P27 mRNA expression in each group during the co-culture (P > 0.05). After co-culture of 24 hours,
the p27 protein expression was significantly increased compared with the blank and control groups (P < 0.01). BMSCs inhibited
the proliferation of HSCs, possibly through inhibiting CyclinD1 expression, increasing the p27 protein expression to cause cell
cycle arresting in Go/G1 phase.
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30 min, Fi A PRI, MCY CLE #4473 Hr 4 i fi 159
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Table 1 Primer sequence
Primer Primer sequence Annealing Fragment
temperature length
CyclinD1  Upstream: 5-TGT TCG TGG 54 °C 449 bp

CCT CTAAGATG-3
Downstream: 5-ACT CCA
GAA GGG CTT CAATC-3
P27 Upstream: 5-GCC GAG ATA 56 C 335 bp
TGG AAG AAG CGA-3
Downstream: 5-AAG AAT
CTT CTG CCG CAG GTC
T-3
Upstream: 5-GCC AGT AGA 54 C 140 bp
CTC CAC GAC AT-3
Downstream: 5-GCA AGT
TCAACG GCA CAG-3

GAPDH

2 LIRS A AU ARG A A KA 2 A A
Table 2 Proliferation inhibition rate of hepatic stellate cells
(X+s, n=6, %)

Ht 6 yL PCR/“#)) )26 uL DNA Markerf71.7 %% i
PREEIR FRK, SR F LR EUER A G T RO B4 4,
S K 5RES, LLH ML R/GAPDHI K & L E 3%
AAERT H R mRNAZKF

FF 2 R 4BAECyclinD1F1P27ZE B FiEWestern blot#ifll :
FH 20 M AR RS B I B IR A S B, 5 i
W EENEEA S E, AR N80 pg, HAIT15%
SDS-PAGE !tk Bk, PVDF#EE, AR5 ibdt i, i
A—Pi/NRPICyclinD1. p27 5w FEHiAR(1 © S00F5%E),
4 CIIR, IMABRAR S E AR IC I LT 225
ECLEHI1~5 min, Be. 5. 2. BOSRES
BT RS 45 AT 0, LLE 8 B /GAPDHE) 2K
FE P B R s AE R B & EKF

FENEIERR: O 5[0 7857 T 40 M3 A R
)38 e . @ AR GH M A ARk . @ RF AR 40 e
CyclinD1#1P27 mRNA) ik . @ IR fECyclinD1
RIP27 5 A FRIE .

Wit e EE WP E . L SEH,
SRR AR, WAL RGN, REHEZE
A

ZAtFEST: HE—EE R SPSS 13.08 4317
GuitibEE, TR TE UxtsRoR, P<0.058EFA B#
PEE .
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Group 24 h 48 h 72 h
Blank 2.96+0.96° 3.66+1.18% 3.85+1.18%
Control 3.04+0.93° 3.80+1.15° 3.96+1.06°
Experimental 8.36+1.30 19.77+1.56 48.37+1.31
@P < 0.01, vs. experimental group
22 MERARBBET 590 OO &5 R

N, SEAM. WMIRAR, T2 hsLiRH GG,
HAZN B 2 2 (P < 0.01), SN E F (P <
0.01), WL#3.

# 3 JLRLFE 72 h K ZH T ER A R A AR 1k
Table 3 Go/G; cell cycle and S cell cycle of hepatic stellate

cells (xts, n=6, %)
Group Gy/G4 S
Blank 45.94+1.07% 45.96+1.08%
Control 46.08+0.89° 45.53+1.01°
Experimental 58.60+1.11 33.40+0.86

P < 0.01, vs. experimental group

2.3 KFERARCyclinD1MP27 mRNAKIFRIE Lk
3224 h, SLHZHCyclinD1 mRNAFZ LA T, i
FR72 Wi KA B B EML T XA, = H4HP <0.01),
W34,

#* 4 LR E S4B AR CyclinD1 mRNA RIE ¥ H L
Table 4 CyclinD1 mRNA expression of hepatic stellate cells
(x£s, n=6, A)
Group 24 h 48 h 72 h
Blank 0.70+0.02° 0.70+0.01° 0.72+0.02°
Control 0.72+0.01° 0.71+0.01° 0.70+0.02°
Experimental 0.57+0.03 0.40+0.01 0.28+0.02
%P < 0.01, vs. experimental group
P.O. Box 1200, Shenyang 110004  cn.zglckf.com
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HE AR T, &Hp27 mMRNAKIRIAZR TR
FER (P > 0.05), W#E5.

#5 JUHIRE R AT 2R p27 mRNA ik i)t

Table 5 p27 mRNA expression of hepatic stellate cells

(XS, n=6, A)
Group 24 h 48 h 72 h
Blank 0.8120.12 0.80£0.08 0.83+0.09
Control 0.83:0.10 0.83:0.13 0.8120.12
Experimental 0.84+0.11 0.8420.11 0.830.10

P >0.05

2.4 FFERARECycinD1FP27TERAMNRIE Lk
24 h, SEZIGHCyclinD1E AREHH R, HLREFE72h
I RIA R B FH LT IEA. FA4P <0.01), W#E6.

*6 LT E S A 2RI CyclinD1 & FRIE ) HLAL

Table 6 CyclinD1 protein expression of hepatic stellate cells

(Xts, n=6, A)
Group 24 h 48 h 72h
Blank 0.87+0.10% 0.85+0.07% 0.84+0.09°
Control 0.87+0.10% 0.92+0.13% 0.84+0.12°
Experimental 0.65+0.09 0.43+0.09 0.11+0.06

%P < 0.01, vs. experimental group

HLHR24 h, SEIGHp27EARIEEN A, FH
MR LHP <0.01), WEFFEERERBIRE, LK.

RTIHFRE R AT RN p27 S HRIE M HAL

Table 7 p27 protein expression of hepatic stellate cells

(XS, n=6, A)
Group 24 h 48 h 72 h
Blank 0.15+0.04% 0.17+0.04% 0.160.03%
Control 0.19+0.02° 0.18+0.02° 0.18+0.03°
Experimental 0.82+0.07 1.03+0.02 0.96+0.06

%P < 0.01, vs. experimental group
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