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Study on effects of ferulic acid combined with adipose derived mesenchymal stem cells on apoptosis of
hepatic stellate cells by regulating TGF-B/Smad signaling transduction pathway "
XU Xiyan' \WANG Qiaozhi' ,LUO Mao* ,YU Hong' ,L1U Guangyi'®
(1. College of Basic Medicine ;2. Drug Research Center , Southwest Medical
University s Luzhou,Sichuan 646000 ,China)

[Abstract] Objective To investigate the effects of ferulic acid (FA) and adipose-derived mesenchymal
stem cellsCADMSCs)on rat hepatic stellate cells (HSCs) by regulating TGF-8/smad signal transduction path-
way. Methods HSCs were divided into 4 groups: blank control group, FA control group, ADMSCs control
group and FA+ ADMSCs group. The apoptosis rate of HSCs in each group was detected by flow cytometry.
The expression levels of TGF-81,Smad2,Smad3 and Smad7 mRNA in HSCs were detected by gRT-PCR. The
TGF-1 and Smad7 protein levels, and phosphorylated-Smad2/3 (p-Smad2/3) expression were detected by
Western blot. Results Compared with the other 3 groups,the apoptosis rate of HSCs in the FA+ ADMSCs
group was significantly increased(P<C0. 05) , while the expression levels of TGF-g1,Smad2 and Smad3 mRNA
were significantly decreased,and the Smad7 mRNA expression was increased; moreover, the expression levels
of TGF-B1 protein and p-Smad2/3 were significantly decreased, while the Smad7 protein expression was signif-
icantly increased (P<C0. 05). Conclusion FA can enhance the effect of ADMSCs for down-regulating the TGF-
Bl expression in HSCs,and then leads to the decrease of downstream p-Smad2/3 activity and Smad7 expres-
sion increase,thus participates in promoting cellular apoptosis.
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B8 8 3 T 40 M9 (bone mesenchymal stem
cells, BMSCs) AR 2 J7 I 21 4E AL 10 37 753k - B 13l
ok 34 R A0 R JFE I S AT RS A L 3R T &2 55 )
WS HSC M=, PRI E] 78 B T 41 ig (adipose-
derived mesenchymal stem cells, ADMSCs) 24 [&] 75 i
T 40 B i — Fr . B AT F BMSCs A8 6L Y 43 4k 1851 1] F1 2
LT, PUBRER (Ferulic acid FA) B BRI A . &
s AT Y I S B S 2 BA B A R
B AWH R AE SO PR A SEE R . A BESEIESE . FA
A A A AV T A R0 3 1) 8 TS g s I 2T 4 b 45
PRU . ARBIESE BT K B ADMSCs il FA 3 28 10 il
TGF-B/Smad {55 i# i %t HSCs 8 T #y52 mm » LU hy
JH-2F 4 A0 36 7 B A S 30 1K 4 70
1 R 57FE
L1 MR REUFE R M R (HSC-T6. VL 75 gL
AW AR AR A BRA DD 3 SD K ADMSCs[ F8lk ()
MO EE PR A BR2S 7] 5 B 20 IR 4 (b of it RiE £ ©
HEYEARERATD ; DMEM/F-12 #5335 ( 1 Gib-
co A FD s i 4 MLV OB N R AT AR 90 BE B2 ey A7 BRA
") s MTT #53) (Jb 5T Solarbio 23 7)) s DMSO (% [#
Sigma /A 7)) 36 L. Transwell 35354k (£ [E Corning 2y
A]) s Annexin-V/PLJ# T2 3¢ 3 5 & (LR Bl AL A W)
FeAR WA A BR A A 5 5 RNA $2BGR 7 & [ R A1k
BB (L 70 A3 BR 2 &) T RNA 3 4% 523405 & (b &t
TOYOBO 2 #)) 5 %8 % & 5 PCR i hf ik 7] & (1&
QIAGEN 2 ®); % ¥t K B TGF-B1. Smad2/3,
Smad7. p-Smad2/3 T 14 (£ Santa Cruz 2o &) ;
ELISA i & CIE 50k A= 9 22 ®DD s PCR 518 4E T
AW TR R M A BRA R,

1.2 Jiik

1.2.1 ks ¥ HSCs, ADMSCs & 70 )5 » 35
F 10% FBS & W #Hi ) DMEM/F-12 #% 3% 3k, & F
37 C 5201 CO, H AN JE B F5 46 v BLER 3%
12,2 S2mordl WO 0k K ADMSCs Al
HSCs, LA 1+ 5 B He ol 43 5l 4 # F 0. 4 pm Tanswell
et 6 fLAR . H 10 FBS DMEM/F-12 #5333 , #§
Al 40 M % 5 TR B 2 70 00 i B4 o TG I T R R .
¥ HSCs 43y 4 4 .25 120, HSCs Bl 35 . AN FA
1 ADMSCs; FA 4H, in FA 43 HSCs; ADMSCs 2
IMA ADMSCs, i Tanswell #7 F N W2 40 g 53
FER % s FA+ ADMSCs 41, 75 ADMSCs 5 HSCs 3t
BFRRRP A FA LR ER CGERATIHAE MTT %
AT FA Y 5 id 25 W) A B FE S 200 pg/mL) 5 DA
4 HHATMmME DMEM/F-12 53¢ 24 h,

1.2.3  FaN4nAR i HSCs i TR e
JE B 9 PBS #E3E 2 k. A 500 plb Binding
Buffer 4, H 5 pL FITC Annexin V fil 5 uL PI i
e fn,, 25 10 G RN 15 min Ji5 I 2K 40 43 )
FHMT- R, EHE 3R, MR =5 0T+ i i
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1.2. 4 RT-PCR #; il HSCs #) TGF-Bl. Smad2.
Smad3 il Smad7 mRNA Fik U HE 40 M. ] Trizol
PEICA 240 M B RNA R 8 A 2 B RNA vk
BE R gl B 4 e S ) G U B A AR A L 0 SR R
A8 cDNA, LRV Frig cDNA 7E Myi Q 52 i 5 &
PCR X L #47 PCR R h. . M4 3 B4, HE
SECHS 3 WKL 2 T IR R A X R R B IR T B
.5 F s 1,

F1 514 B 51

Bl E Fe31 (5'~3") KB (bp)
TGE-pl (£66) F:GCAACACGTAGAACTCTACCAGAA 24

R:CAGCCACTCAGGCGTATCA 19
Smad2 (£ 64) F:CAAGGGTAACAATCCACACTCA 22

R:CGGAAGAGGAAGGAACAAAA 20
Smad3 (£10 ) F:GGTGGTCGCTAGTTTCTCCA 20

R: ACCCCAGAGCAATATTCCAG 20
Smad7 (#63) F: AAATCCATCGGGTATCTGGA 20

R: ACCCCCATCACCTTAGTCG 19
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3 WG FMA P E 1 h, B4, &K K
BAL PR Gext B bRl HEAT 40 BT, SR A Bractin
THBHEHBH TGF-RL. p-Smad2/3 il Smad7 ) 3 ik
AT

1.3 ZEit2gabs RHA SPSS22. 0 G it 34 17 45
Bro itEBHRLL z2s Rox, AN LR ¢ K5,
P<C0.05 W ZERAHI¥E XL,

2 4 S

2.1 54 HSCs 1% Ha {4l (7.46+1.26) %
% . ADMSCs 417 HSCs JT-2%(9. 84+ 1. 64) % A5
LA B (P>>0.05) ,FA 4 .FA-+ ADMSCs 1 HSCs
PP TR (16, 81+1.57) (22, 22+2.31) % ¥ &
JhE (P<<0.05), 5 FA 20 .ADMSCs 4 [b 4. FA +
ADMSCs 41 1 HSCs 1) 8 12 % ¥ B & T}/ (P<<
0.05), W& 1,

2.2 % %41 HSCs By TGF-l, Smad2, Smad3 #I
Smad7 mRNA #i5 5 HAh 3 4HH#%. FA+ ADM-
SCs #H HSCs ) TGF-1,Smad2,Smad3 mRNA ik
B @ T 8, Smad7 mRNA F£ixHE FiE(P<<0.05),
LI 2,

2.3 % 4 HSCs By TGF-pl, Smad7 & H & p-
Smad?2/3 Fik Western blot Z5 R B, 5HADL 3 4
Fe&s , FA+ADMSCs 20 HSCs ) TGF-B1 & 135 .
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A:ZS 4B FA 241 ;C: ADMSCs % ;D: FA+ ADMSCs #

1 #A HSCs mAABUATHAE

& 2 £ A HSCs B9 TGF-81,Smad2,Smad3 1 Smad7 mRNA ik

& 3 % H HSCs B9 TGF-81.Smad7 B K p-Smad2/3 Fik

p-Smad2/3 FIKAH B T [, Smad? & 1 KB 2 U] BT
I (P<<0.05), LA 3,
3 it it

HSCs (R30S 8 T IF - 4 AL 0 % A 5 3 4 v
EEHAEHTY, TGF-R1 FE T HSCs, 76317 il
JH 248 B 7 A ) [R) B 30 B 2 9 HSCs, 2 5 F A i T
Aty kAR R R, H 2 o TGF-B/smad
5T R W B AR L AT R T . TGEFRL 5
i R 3R TR S 2 AR 25 6 05 WIS R IR Smads 2
15 il Horp S 1Y p-Smad2/3 5 13K 1) Smad4
Sia N E AR, AN A HSCs 1y % A
Fak,

FA L6 B M FRC e 9 Hh 5 A B &F 4e 4k AE L 38
3o ek 2D 3 M S (ROS) F 4 il Jig o 3k 40 A 1T 2 A A 3%
) B AL T P e R DU S A Bk i R Y T A 4 AL B
it HE X HSC J& 5 HoA (R H U T i /B HLal i
A BRI A TR R VT . ARWFE BN, 75 T IS 4%
R FA fgfé i HSCs i I8 T2 S AE — & 8 B b B AR
TGF-B1 () F ik K ¥, H B &4 % HSCs 4 Smad3
mRNA p-Smad2/3 #) % ik . Smad? £ ik /K ¥ B & T+
. $E8 FA 2 HSCs 8 12 BU I £F 4 AL 9 BIL ) 78 T
T TGF-p1 } F i p-Smad2/3 2 ik 9 [7 i, Smad?7

(12235 AT RE LA R 5t 7 5K R TS HE 1 Smad3
5 TGEF-BL 5 55 S 1%,

Vi) 70 55 T 200 1t - 6 1) 22 b 40 i PR 7 L AR B T
PLS 55855 4 U8 T V3G A L RORE SO0 S AR BT AR
X T P PR R RE A 3 55 43 0 800 A0l HSCs i 4
P ST B AR & B, AR VR B[R] 7 R
T4 58 F TGF-B1/Smad2 #0152 ] 5 6 46, k4%
STYEUTRR, M 2% M TP 27 4461 . A H A,
BMSCs 5 HSCs L1535 . fg B B F& Ik HSCs 1y TGE-
Bl LK Je 8 1 # ik , 11 Smad7 3 [H & K,
TEA S, ADMSCs 45 HSCs DL 1+ 5 fy b 4] M 5
7% 24 h, HSCs WY 123 . TGF-B1 K 4% Fft Smad % ik
TG e, T BE JE R FE T ADMSCs 119 41 i 4505 48
el B IR R A A RS 2 AP TGF-81/Smad {7 %
P, HY LR R4 P F DA FA B4 1
Fml, HSCs 1y p-Smad2/3.Smad3 mRNA F£iE¥H T
¥4, Smad7 Fik L.

AHFFEUERA  FA R 28 350 20 M A0 5 5 08 1 3%
fitf 11 2 CERK1/2) [ 2 35 % 30 i) HSCs 1936 67,
ERK1/2 #i6 v] {2 2F 8] 78 5%+ 40 g i 6 - . 31X
A LA B FA iMA ADMSCs 5 HSCs () 355 3; (k&
RJa, HSCs % 8 bn A L W] .. FA 5 RE 8 1 % 0%
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ERK1/2 ffifie #8 ADMSCs # 5 . £ % ¢ 8 AMDSCs
()55 5y W AE S i — 25 15 58 HSCs P Smad7 mRNA
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R HEIR YT T £ 4 A0 5 B — 36 97 8500 o0 47 1) 25 SR A —
;| BT FA B AMDSCs () fu #5543 i
WA R A0 TGF-B1/Smad {5 5 4% 5 5@ & /2 3k %}
HSCs J -1, I8 T 78 4 J5 10 S 56 v ik — B 0. A&
SEHYCVUESE ,FA B4 AMDSCs % HSCs #8174 B Il
PEFEAE T B8 38 1A {8 1 RT RE O i PR 448 ) s 3
B 27 AL AR LB 1357 O
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