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Abstract

AIM: To investigate the effect of treatment with
o-linolenic acid (ALA) on cell proliferation, secre-
tion of types [ and III collagen, and a-smooth
muscle actin (a-SMA) expression in transforming
growth factor beta 1 (TGF-B1)-treated rat hepatic
satellite cells (HSCs).

METHODS: Cultured HSCs were divided into
five groups: control group, TGF-p1 group (5 ng/
mL) and three TGF-B1 plus ALA groups (treated
with TGF-B1 plus 50, 150 or 250 ng/mL of ALA).
Cell proliferation was assessed by MTT assay.
The levels of types [ and III collagen were mea-
sured by ELISA. Western blot was used to detect
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the expression of a-smooth muscle actin.

RESULTS: TGF-B1 induced cell proliferation
and increased the secretion of collagen in HSCs.
Compared to the TGF-B1 group, treatment with
different doses of ALA inhibited cell proliferation
and decreased the secretion of types [ and III
collagen and expression of a-SMA (all P < 0.05).

CONCLUSION: Treatment with ALA inhibits
TGF-B1-induced cell proliferation, secretion of
types I and III collagen, and a-SMA expression
in rat HSCs.

© 2013 Baishideng. All rights reserved.
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HH: #5131 a- LB (a-linolenic acid, ALA)*Y
34 A K B -F B1(transforming growth factor-p,
TGF-B1)# F 89 AT 2K 2 it (hepatic satellite
cell, HSC)¥8 54 % 4 iss Fy & 64 % v,

Fik KA EACHHSCHE A AR AR B4 4K,
B S, UMTT & EIERALART
HSCH#3g 750 5, VAELAS A 4w fiL3E 75 £
ik 1 A RIA IR R 69 4%, vAWestern blot
AR o--F 7B WUVLE) & & (a-smooth muscle
actin, a-SMA)#9 £ ik .

HR: TGF-B1Ak#H-FHSCHE 74 R 3K R 69
4k, ALAY R B A2 474 TGF-B1 AT #5549
HSC37 & [ . A KR Fra-SMAK & ik
(P<0.01), EL 2 7] Z4R# M (P<0.05).
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H A7 A PR VIR D5 Wi (non-alcoholic fatty
liver disease, NAFLD)j Kl 5 [ AATTHIEE R, ifF
FRIMLI1%-5% [FINAFLD E & 5 2] Ky
JFEF YAl S REAR T, L JF EDIR 40 il (hepatic
satellite cell, HSC)JiGfb MG R 1% T FEAE
FIM. n-3 2 RUFI R IR AT B ARG« kb 48
PEAIB R 1 sl —BECo AT 5L 3G9
WUAA Ga BE T EE < X JI IR PR 400761 FR) 0 s 458 A PR
FH®Y, o lo- R ER (o-linolenic acid, ALA)
MR, (RSN EF 4k 1) g i B 7L D n-3
22 ANV RG0Sy Ui 5 R 07 IR ) 4L 4
AT REXT G 7 1 LT Al 7 e g s S Ah
A K K F-Bl(transforming growth factor-p1,
TGF-B1) Al i HSC N I TGF-B/Smadsf i i
PERELTYEA 1) K AR I R, RN Ay o 428 2T 4
%L i, FTGF-BURHEEE 5 ] ffin-3 2 A
VRAR T XS HS I 1 45 A BE % 5 S . 480
ALAXITGF-B1HT S HS CHE SR I5 A0 1 52 1
AU BT T -3 2 AAR 7R 70 Mg 107 1
LT YA S AEAL T TR AR, IEX Bk R
JHHREAK S RS TR e R Ah 78 BT i e X

1 #RRSE

1.1 ## DMEM; 73k K i 4= 1375 (35 E GIBCO
K ), o-WIRRIR(GE [ Sigmaj™ i), MTT(ILRE
kexAEY AT, EHNTGF-1(F[EPedro Tech
AN, FEALR 40 ZHS C2-To4H i (i M 2= 24 B
B Jest 55— = ot % N R K ST B0 JEOR), K
[ 7 A JRELIS AR 7 £ (S ADL A 7)),
K a-WL3h & 1Pk K P ZB-tubulin(3E [E Santa
Cruz/a #).

1.2 7%

1.2.1 HSC}Fr: T ALR 41 e RHS C2-To 4 il H
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5 ng/mL+ALA 50 mmol/L41l. D41: TGF-B1 5
ng/mL+ALA 150 mmol/L41: E41: TGF-B1 5 ng/
mL+ALA 250 mmol/L4H.
1.2.3 MTT A 40 i3 78 HSC-To4M &
B S, B0 B KA, 25 BLO.25 % ik
HEARH A, IR R TR 96T N, BERBEA
ANNST AL, VRGN MR R B A 1 X 10%mL, AL
B0 B 200 pL, E37 °C, 5%CO,55 7E4H
1, 24 h 96FLAR A 41 RN BE J , W 25 BR R IR,
S IMNRF, B IATCRMTTH (S mg/
mL), REAE RS T H 4 h, AR5 4 IR, )
TN BRI, BFLINAN150 pLIIDMSA, %Y
PR37 #5710 min, EFE490 nmif K, {EEFRYL
A LI O G (A A, SER T 4K,
1.2.4 ELISAzAm A T R IA A R 69 £k I
M TTIN 25 A0 B G 1 B3GR, 4% T BRI
TR B ELIS AT 1) & B 4 1 W 5 44
1.2.5 Western blotiE M o-SMA#) & ik #HE
1A A 28 3R TN s I M Tk J PR UK o 5 R B B &
PVDFJiE, M1 hiE, IAa-DLsh A s :
400)F1 ) ZB-tubulinfi k(1 : 500), —Hid &5
TN BAR 2 E A BB R 1 - PT(1 & 2 500)1F
FIT h, HAk 22 R IEIEATIN, 1S 5 h X6 g
JEIFPYE R, W e & 4 AR FEAE, N2
B-tubulinf 1F )5 75 21 A [ (1 AH X 214 &
it A i Hmean = SDFE R, K/
SPSS17.0/0ne-way ANOVAZM T, #5# L H
LSD %, P<0.054 72 A7 Ge vt 5 X

2 B8

2.1 AMTTHAMHSCam g s 40 LLRF =
25.07, P<0.01, ZRrA g #E X. LSDILZ EL
BT LR ILAL AGTHS C 386 5 A4 4 i F (B

C. D. E 441 & Al z=RA gt X, P<0.05,
AW HEA R 7= 5 Lg% 5 X, P>0.05), JF 2
FIEMNE, AL S ELLR TCSe v 24 72 7 ] fig A
ALAXHSCH#MH1E M 5 TGE-BIAHS CHHE A
M R AR AR BT 8. TGE-B1XTHSCI i A {2 it
ERAZL 5B, C. D4LELEE, P<0.05, %1, F1).

& X g i v AT
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AE 4P FINF-xB &
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WA # A L
A AR A 5 ) 125 T
BT A0 AT 2R .
e, R AP AR ME FiE AE l
T 39 41 & AL Al 1.00 T
o ¥ g B R IR AR 0.52 +0.62% 25.07 <0.01 i T
By E%R, % B/H 1.14£0.16%* - 0.75 ¢ €L T
7 @ LY KT Ak cA 0.98 +0.12° < 0.50 T 1
21 U £ N r
}i;}}f A (BLE] 0.80 +0.75%% L
EH 0.64£0.11°¢ 0.25 |-
0.00
°P<0.05, °P>0.05 vs AZH; °P<0.05 vs BZH; °P<0.05 vs C4H; A B C D E
'P<0.05 vs DH; *P<0.05 vs EZH. ALA: a—IFRES; HSC: FFEIR 73
Bi3. A .
1 MTTEFAT 2R MEAEIEE.
200.00
paxi:) IBURZ IR IEUERER 150.00 - i T
AR 76.94 + 11.89% 3.17 £0.50%* L T
BZH 159.13 + 20.30°°*™ 6.51 +0.79"" T T
degkm degkm 100.00 -
CH 137.29+ 17.12%9 5.38 + 0.57% T l
D4R 115.69 + 16.16%°9™ 4.28 £ 0.4%9™ i
EH 95.86 + 23.11%* 4.39 + 1.00%* 50.00 -
°P<0.01 vs AZH; “P<0.01 vs BZH; °P<0.05 vs AZH; °P<0.05 0.00 A 5 c 5 £
vs BA; 'P<0.05 vs CLH; DEASA. B. C. EALHR'P<0.05; s
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"P<0.05 vs EZH. ALA: o—IFRER.

paxi:l a-SMAEE FiE PE
AR 34.33+13.65 226.31 <0.01
BH 450.00 + 18.08
CH 226.33 +23.01
DA 136.05 + 15.02
EH 84.67 + 15.50

a-SMA: o LB HEIES.

22 [ AAIA R E G &L T B R 44
HAEAM LS, F = 1941, P<0.01, ZRH 54
o 3G AR IR 4T e A 21 R LU AR, F = 16.66,
P<0.01, 75 geut27 2 S0 e 2 R0 E AR
HiE(P<0.05). LSDVELZ H LR T LUK LT GF-B1
AMEREHS CA3iih T B K ITAL(P<0.01), TTTALAX}
T 784 R TN Ji B 1 1) b 3404 — 8 IR A
H(@B. C. D. E 4 &AM ZEFHLI22E X,
P<0.05, A4l 5EAL W) 2= S o geit 2 = X, P>0.05,
AN SEA RS 2% 22 73 0] Be W ALAXTHSCHY
FOHIE 5 TGF-BIRTHS CIRI B4 FE A FAH 3K
FrED), H B AR EP<0.05, %2, K2, 3).
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B 2 EUSAEEMEIEURRVRIE.
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2.3 Western blot#&la-SMA# £ i& o-SMAZ
] LLBF = 226.31, P<0.01, 2R AG 4% X
LSDE L al LA HTGF-BLAEW BALHEHSC
FKika-SMA(P<0.01), ZALAEH G, TGF-BI1
P5F 1 o- SM A R 1k 52 B i) JF: 52 577 2 Ok
(P<0.05, 33, K4).

3 e
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A BZH CH DH EH

B 4 Western blotiillo— BN EBEIRIE.

TGF-B1IT 5 T IIHSCHl GEACFIHIAE L, g Wi
PEIF T 44k 2 g W PR PR AL m] B B AT — 2 1897
EH. TGF-B1HT /- FIME Sl IE R A A EHSC
(350 S ECMI 7= A e 3 4 Y, AR St th ik
STGF-B1R R #FHS CI3G 5, HSC2-TOHT Ik
T NEE B SR f ) R N DR S &
FH R, FTGF-B1 .

TR W 2 ARG T R (n-3 f4n-3+n-6)
N REANREL IE T EF 40 S g TR, B e
R n-3 5 2 AN FNNE 5 1 5o Mg i JFF B A 7= 74
{195 BE A 55 1T REAT — 2 (AT R Y, AT g
55 A 3 S R0 I SRR AT — 2 R A
RO g SLHUH, 00 nT 7 n-3 25 8 i IR fig
MiIZ % Sk« B(nuclear transcription factor, NF-
«B) S A A8 AR DU = M A A3 612 IX R
n-3 % 22 AL i i R g 7 1 T 44 1 v i
YEITHE T, (B AR ANHS C 8 B A7 73 WA By BE 25 1
ToHARB TSR, R ARSI HIMTTVE . WB &
ELISAEK AL ASTHS CIR{E . itk 20 ik
IREMIFE M, Hien-3 15 2 AN R 7 198 ) g 17
PRI 2744k 1 1 1.

20 L 39 G 2 H S CIf A6 IR B ZE AR IR 2 —.
M T TV I 45 5 W s AL ABE — %2 B B2 (1) 400 761
HTGF-B1i%5 T IHS CIRHA, JH 5 9 5 A1 -
ALAMRIRIE R TC ] A AL AR B Z W
e I AT A A I HS C & Ak, JEB A R 52 138 v
FPTHIE FH 3G 5.

Bl IR S BT AT A e n Y R Lk
ECMIFI3E I, ALK 40 M 23 0 Jie Js 4T 4 388 fn . sz
4 25 PR AL AXTHS C 4396 8 S5 4T 4 A F0ik 18
FH, AE B AL A SR 38 0 I 5. a-SM A
HSCIHHL IR &, WHLIHSCRIZa-SMA, FKik
a-SMATK 2 ] FE 5 S MH S C IRy AL FE .
EIREIALAR{FHSCIo-SMAFR LI D, ik
PSSR FHAS B A2, 0B v B I ] S HS C Y
1.

H'S CIFATG Ak RN 8 5 1 g 5 1 I 2 4 AL R T
BRI e AR i b T AR . AR AR RS
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UG O A ], DR B ARG AR
SRR AR P PR SR SE N F-a(tumor ne-
crosis factor-o,, TNF-a). TGF-B. IGF-1554i
7 HIEOFEOEHS C, RiKa-SMATE G LA
WAL T 2 R TN e Ji o = o an g 3 . oy
IR n-3 2 ARG 07 IR 1 mT o8 A A AR
W, RS A OB IS 2 1B LDLAZ A4
S i S R R I R L O e A S R A e
1EH.

NF-k Bt f 15 by e 55 DR (IR e L5 I 2 B
] AR B R AK. NF-« BRI HLIETNF-a 1%
SHIHSCHITE T, NF-x BB 2 1] 4 1% AL i
HSCI 12— 5 A ™, -3 1% 2 A v i i
0 1R AT W)k B 40 L P N F-e B &5 D), AT fE L
AN IS T HS C IR 38 A A %,

n-3 5 2 ARG 7 IR Ak fE A 40 o fiin-6
ARG 7 1R 1) &, AT B An-6 16 AN i 1
NG W7 BR ARG 7= W) A 28 DU 2 7= W 45 98 1 0 o 1)
FEARRL AR HS C 1t ] B En-3 5 2 AN
MR X HS CREAE FH I e 2 —. 25 BTk,
n-3J% 2 A AR AT G ot 2 ik HS C
(R) 3 G R A D, T B 6 R 07 1 P 4T 44k %
HGLE AR ER.
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