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[BZE] Be WMREEALE T, FFZSEIA % # 49 (sodium tanshinone IIA sulfonate STS)XT%?F&EZQ?Q’EQDIE@,(kelmd
fibroblasts, KFs) 1§58 Rl {e £F 4k AL P 725k 052w , BR5 STS VAT IR IZIE Ml BBAE . Ak ARG 3% 5 ) KFs ¥ 20 i 43
H 0 MTEE A (21%0,) AR A (2% 0,) T A [E 5 #9 STS(0,50,100 ,200,400 800 pmol/L) T i 48 h, % /] CCK-8 77 {2 46 il
20 J6L 184 50 3% 7, TRD e 45 A 25 R T AR A M R A AR k. R 9 STS (0,100,200 wmol/L) [l #E 7 48 h, 52 A &
it PCR AR AT S I+ la (HIF-1a) AL 4K K 5 gL (TGF-B1) (1B J5 (Col 1) (MAL 5L ( Col W) | 1fil % P9 B¢ AR K P F
(VEGF) W H 40 M 45 5 [ F 2 (Periostin) 1 mRNA ik 4540, 85 M 5T B3 bk A W) HIF-1o [ TGF-B1 R R LR, HR
45 5 40T 1) KFs BE5 16 ) JCIH B 25 5 STS 76 [ MR E T I B ] KFs $478 (P <0.01) , HoAg MK 1, IR A SRR
STS MR A& LA T . RAERKT] R HIF-1a 19 mRNA F1E 14 51380 0. 606 (P =0.037) .0.950 (P =0.002), VEGF
mRNA i 7.256(P =0.043) ,Periostin mRNA |3 6.285(P =0.006) , TGF-B1 & (A /M 1. 641 (P =0.011) ,%f Col T#I Col M &Y
mRNA ({25 LW B0, 34 F ,200 wmol/L [y STS 141 HIF-1o I Periostin () mRNA FEik/43 5% 0.750( P =0.015) F1 8. 553
(P =0.000) 3%/ TGF-B1,Col [F1 Col M fY mRNA FEik4351% 0.349(P =0.007) .0.320( P =0.006) ,0.453(P =0.015) , % TGF-B1
9 F VEGF mRNA ik #m AR R, fK4 48 h,200 wmol/L Y STS {fi HIF-1oo mRNA F17E 132354 %W 20 0. 548 (P =0.016) .
0.984(P =0.001) ,%f TGF-B1 mRNA FiI%E [ L)} Col I.Col I \VEGF ,Periostin [} mRNA 23K 5 Wi A B i, &t WHRMKEAE
T STS Xt KFs {34 58 354 M H4E H , 3 584 ENI']{;%QVMEI%H’J%%L Al REAE AR IR IZ I I TE 259 o
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[ Abstract] Objective  To study the effects of sodium tanshinone II A sulfonate ( STS) under normoxia and hypoxia on
proliferation of keloid fibroblasts ( KFs) and expression of pro-fibrogenic factors, and to explore the potential therapeutic role of STS for
keloid. =~ Methods A total of 5 cases of KFs were cultured and then divided into different groups. The samples were treated with
different doses of STS (0, 50, 100, 200, 400, and 800 pmol/L) for 48 h under normoxia (21% O, ) or hypoxia (2% O,). The
proliferation activity of KFs was detected with CCK-8 kit and the cell morphology was observed under inverted phase contrast
microscope. After treatment of STS (0, 100, and 200 pmol/L, respectively) , real time PCR assay was adopted to measure the mRNA
expression of hypoxia inducible factor la (HIF-1a ), transforming growth factor g1 (TGF-B1), collagen type I (Col I ), collagen
type I (Col Il ), vascular endothelial growth factor (VEGF) , and periostin (PN). The protein expressions of HIF-1a and TGF-B1
were examined by western blot assay.  Results The proliferation activity of KFs was not significantly different between normoxia and
hypoxia. The STS inhibited the proliferation of KFs in a dose-dependent manner in normoxia and hypoxia (P <0.05). The minimal
effective dose in hypoxia was higher than that in normoxia. Hypoxia for 48 h changed the expressions of pro-fibrogenic factors. The
mRNA and protein expressions of HIF-1a were increased by 0.606 (P =0.037) and 0.950 (P =0.002), respectively. The mRNA
expression of VEGF was increased by 7.256 (P =0.043). The mRNA expression of periostin was increased by 6.285 (P =0.006).
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The protein expression of TGF-B1 was increased by 1.641 (P =0.011). However, the STS did not significantly effected on the mRNA
expressions of Col I and Col . Treated with STS under normoxia for 48 h, the mRNA expressions of HIF-1a and periostin were
increased by 0.750 (P =0.015) and 8.553 (P =0.000), respectively. The mRNA expressions of TGF-B1, Col I , and Col Il were
decreased by 0.349 (P =0.007), 0.320 (P =0.006), and 0.453 (P =0.015), respectively. There were not significant changes in
the expressions of TGF-B1 protein and VEGF mRNA (P >0.05). Treated with STS under hypoxia for 48 h, the mRNA and protein
levels of HIF-1a were decreased by 0.548 (P =0.016) and 0.984 (P =0.001), respectively. There were no significant changes in
the mRNA levels of TGF-B1, Col I, Col Il , VEGF, and periostin, as well as the protein level of TGF-B1. Conclusions The STS

inhibits KFs proliferation in a dose-dependent manner and affects the expressions of pro-fibrogenic factors under both normoxia and

hypoxia. The STS could be used as a candidate of therapeutic treatment against keloid.
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(3¢5 IRB00006761 —2014173) , 7F H 325 F11 [F) =
LS BPRIRIZIE VIR R 5 TR F 0 bR A, 18 AR
PR At FH ok 2 B3R B e 245 ) RS VR 9T 5
1, 24 B AR 30 Dy 419 .30 .52 .54 %0
JRA T HAE 3 ), &8 2 11,
1.2 ¥
121 FEGEGH AL RS a4 g RS e
/B R R PL (LU A S Biolnd 24 7] ), DMEM
(dulbecco’ s modified eagle medium ) = B 85 55 4 ( £
[E GIBCO 2~ wl) , FFS 0 A B B2 4h v 5 (a8
— AP A B2 7] ) , CCK-8 ( Cell Counting Kit-8)
A& (HARRL) REEFHF la(HIF-1a) Jf%
A K EF BL(TGF-B1) Hifk (abeam 24 7)), Pl I
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JL 5% 3246 A ShEEFR 4™ A 3 [ Thermo 23 w] s DMIL
3 B s 7S B 15 [ Leica 4\ #] ; Odyssey X% 21 4
PO AR & B2 A £ H LI-COR 24 A ; ¢t & &
PCR X (1Q5) 7 A £ [¥ Bio-Rad 23 #] , it xU4H AE A
BD /A () FACSAria I &l £ 55 .

1.2.2 BURIZIE LT 4 ny s % s F IO
FHRAERI, & A 5% 5 %5 R M EE R 2 W P08y B
2 35 2% vl W& ( phosphate buffered saline, PBS) ¥ #5 4%
BRUE T PRI 25 BRARAS B 3R KA B2 T I I 2 21
BIAZ9 0.5 mm x 0.5 mm J/IN A I BE F 20 418k, 1
SJHRD TR IR b BT R M AL AR IR . S A0
Iy IT TR R A 3 ~ 8 ARFEAT 9250 .

1.2.3  STS Xf KFs JE 22002 f5 KFs L 10H%
T 6 FLIEFR AR, EUT S SR, A STS,
X 504 0.50,100,200 ,400 800 wmol/L, 43 5| &
TH A (21% 0,) SRR (2% 0,) T Hi 3% 48 h, # ]
(ERERTACCT AR ST NP U -

1.2.4  CCK-8 LAl 4 Mo #5815 1 4% 4 4L 1500
/100 wl #5 KFs 2280 T 96 LA, % A 41 T 5 5
SR, A STS, I % STS #| & 4 0.50.100.200 .
400,800 pmol/L, &:AF) i 5 5 474l 70 &
T A SR A S TR R 48 h, 3¢ B3, ALmA
100 pl CCK-8 TAEW,37 CHFE 2 h, HI A sl bn L)
SE 450 nm [ (OD) (Al AU R 40 i B i . LA
40 STS 0 pmol/L Ay Xf A AL, TC 41 il S STS 119 45 i o
My DMEM $5 3¢ B& O 25 1 AL, 40 M 39 58 0% ) =

[(OD gy =OD. )/ (0D gy = OD ) | X 100%
1.2.5 SCHFE & PCR KRR £F defb LR ik 0%

KFs &3 F0 F H 42 100 mm B0 % A &0 F
B g2 B, N AR 57 & STS (0,100,200 wmol/L) ,
oA E T8 AR A T8 9% 48 h J5 WL 4 i,
K I Trizol 1 ( RARZA W] ) 2 HUE RNA, i 4% R
I 4S5 e B I P R B 570 &% ( Thermo A F] ) 2
BES cDNA, R SZREE & PCR A7 3L 48, LA B-
actin AN ZHH | H AT STS 0 wmol/L N Xf R4,
2784w 274 (ceycle threshold , BI{RAG A 4L) 44 1
R B A 235, ACT = CT,,) = CT,, , AACT =
ACTilﬁzﬂ - ACTXJ!‘E?E o BTG 1,
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®1 ZHEEPCRIYFT

K _ - - ST _ , - F B R/ (bp)
LRI S - -3 FWEIWS - -3
HIF-1o AGCCGAGGAAGAACTATGAAC ATTTGATGGGTGAGGAATGGG 168
TGF-B1 CAAGACCACCCACCTTCTGG GGGGGTGTCTCAGTATCCCA 71
VEGF GGGCAGAATCATCACGAAGT TGGTGATGTTGGACTCCTCA 211
Periostin CACTTTGCTGGCACCTGTGA CGTTTCTCCCTTGCTTACTCC 239
COLIAI(Col 1) AAAAGGAAGCTTGGTCCACT GTGTGGAGAAAGGAGCAGAA 109
COL3A1(Collll) AGGGGAGCTGGCTACTTCTC CCTCCTTCAACAGCTTCCTG 73
B-actin GACTTAGTTGCGTTACACCCT TTGGGGGATGCTCGCTCCAAC 185
1.2.6 75 [ & B3 3 (western blot) # 3 HIF-1a. 1.2.7 G5t 8r R SPSS16.0 #4740 7

TGF-B1 &KL 401k & W mRNA JE PRI, ik
S (UR S S = A R N 7
(bicinchoninic acid, BCA) IJEMEH AW E ., &% M
kR AT VKRN B, M Uk B ARl 60 g, HH 5%
BSA 9] 1 h,—#i (TGF-B1 .HIF-1a 1: 1000, B-actin
1:500)4 °C W% F 1k &, TBST ¥ ( Tris-Buffered Saline
and Tween 20) YK/ —- i (1: 10 000) E iR FH 2 h,
TBST Pl f5 XA LLA IR R G R E KR . H]
Quantiy One K18 73 H7 & G2 4K 15 % i 19 FR 43 Ol %5
(integral optical density,10D), LL B-actin Jfy N =&
F, %% F STS 0 wmol/L X} M4, H Y & [ AH X %
’aE o= ( 10D 5341111/ 1OD gy 5 )/ ( 10D g 114/
10D sy ) o

B, o B Lha £ s i34, T80 DR 3R O 22 43 A 4
FHHM 2SR, P <0.05 22574 G4 3.

2 FR

2.1 STS X} KFs JB 252 K

WP T HASRESM TSR KEs 40k
YR a2 UM R 22 5 . A STS J , Bl 3 571 42 1) 3%
T, 240 BT 4 £ BRUAR O B0 252 8 A, RS R BN A
J A AR SR R AT T AR | Tl B, B 0 4
PRRRIE O, 40 L 48 B A8 1Rk 24 STS 5 &t ik ] 800
wmol/L i, 2 Hg 47 S Atk 38 o5, I B A48 4 2, JL-F- A
R, WEMARE R STS Xb KFs JB 25 2% (¥ 5 i %
TG 2

El1 STSf KFs THi48 h GEIEMERMBETHHABAEEEL( x100)
0 pmol/L;b:STS 50 pmol/L;c:STS 100 pmol/L;d:STS 200 pmol/L;e:STS 400 pmol/L;f:STS 800 pmol/L

2.2 HAMARE T STS X KFs 3455 i) 5 i
LI 2 KFs £ 5 AR T 1557 48 h J5 L4
M BARBLTE B 25 22 5% o AT, STS ML 100 2 800

AEREH;BREKM;a:STS

pmol/L X} KFs (%) 34 5 ¥ 4 B B 0 I (P <0.01),
IRECT , STS (R0 i T 40T, STS ) 200 %
800 wmol/L T UL BH & 410 i 3 51 /E FH (P <0.01) .
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e, J5 RSB AE A AR T STS X KFs A Fil 9 7]
HE3E 100 & 200 wmol/L,

120+
[0 pmol/LL

1009 M = ** 150 pmol/L
<~ 804 *x o =1 100 pmol/L
& . ) 200 pmol/L
R 604 B 400 pmol/L
5 " 300 pmol/L
F

20 *x i
0

W4 +STSZH IS +STSH

B2 BEMEET STS FH 48 h 5 KFs I EE AW
T e SEENBALE,P<0. 0¥ 5REXRALL
B,P<0.01;n=5

2.3 WHEAMKA T STS X} KFs fit £F 4 fb [N 7 £ ik
5 W)

2.3.1 STS %f HIF-1oo mRNA } 4K 4 2 35 00 52 ) T,

2, RERFE 48 h (IRE 4] HIF-1o A X5 A4l %
A AN, Hodh mRNA 23588411 0. 606 (P =0.037) ,
FEFEHN 0.950(P =0.002) . # 4 TF,STS 41
HIF-1o 3R 3K #H X5 8 480 21 A7 35 i 9 & #, STS 200
pwmol/L B} ,mRNA ik 1 0. 750 (P =0.015) , H
s S LS+ FE L (P >0.05), K& T,
STS 41 HIF-To [ 32 38 B AR A 41 W A T B ) a3,
STS 200 pmol/L K} mRNA 3 ik F& Ik 0. 548 (P =
0.016) , 7 115 %% 0.984(P =0.001) ,

2.3.2 A MAKE T STS %f TGF-1 mRNA J% %
HEIAW W W2, HXTHAA, AR TR
48 h k48 41 TGF-p1 mRNA 35 TR 0.382(P =
0.002) , 1 EEMM1.641(P=0.011), HATF,
STS 1] TGF-B1 mRNA 3k, STS 200 pmol/L A %
KT8 0.349 (P =0.007) ; TGF-B1 & [132 ik 4 ¥
mEHE TR EER(P>0.05), KA T,STS Xf
KFs ) TGF-B1 mRNA } £ (M 5% 35 Jo B 1 52w ( P >
0.05),

*2 ERFMEET STS Xt KFs 41 i@ HIF-1a 71 TGF-B1 R XK 70

i AR X 2 3k
HIF-1a mRNA HIF-1a protein TGF-B1 mRNA TGF-B1 protein
%4 +STS 0 pmol/L 1 1 1 1
# 4 + STS 100 pmol/L 1.433 £0.296 1.394 +0.247 0.777 0. 161 1.372 £0. 185
48 + STS 200 wmol/L 1.750 £0.338 " 1.398 +0.295 0.651 +0.078 "~ 1.385 +0.346
iK% +STS 0 wmol/L 1.606 +0.323 " 1.950 +0.478 ** 0.618 +0.061 " 2.641 £1.123 "
L4 + STS 100 pwmol/L 1.482 £0.125 1.751 +0.598 0.701 £0.079 2.671 +1.006
{48 + STS 200 wmol/L 1.058 £0.041* 0.966 +0.370* 0.693 +0.099 2.309 +1.369
F,P {4 4.833,0.004 4.263,0.006 7.418,0.000 2.973,0.032
AN F B 2 A B R AR H A R R RS R R R . S AL TP <0.05, 7" P <0.01; 5INAL LK P <0.01, HIF-la
mRNA )% % + STS 100 wmol/L % + STS 200 pmol/L K% + STS 200 wmol/L 4l n=4; AR A n =5
2.3.3 EAEMKET STS Xt KFs 4i s T . I 24 st it P 0.452(P =0.015) .0.453(P =0.015) ;STS %}

mRNA ik R HHE Y Zm UK S 48 h, 5%
S H A IR A T RUAD T A 8 JBE mRNA 3%k K H
P ok W & A8k, % 0T, M xR A 4L, STS
100,200 pmol/L 2 i) T I JF 3k 43 5 B A1 0. 339
(P=0.012) ,0.320( P =0.006) , I % J§it J&i & 3 43 51

T T 789 g J5 3% 35 0 40 4 A D B S 750 A 1 o IG
AT A TR 2, STS 2H iy T 29 Jie Ji A I #3 Jie J
RIBTC R EZ (P >0.05) , i i Ak 2k
AT L4541 STS XF KFs g g iy T . T 78 i 5 L 48
T W (P >0.05) (£ 3),

®3 EEEFMERSET STS M [ \MEFKE mRNA Rix i 09

A X 2 3%

HL Group T 7 JE COLIAL(2 - 250T)

T 764 Ji )L COL3AL (2 ~24¢T) COL1A1/COL3A1 (2 ~2¢T)

# 4 +STS 0 pmol/L 1 1 6.952 +2.390
4L+ STS 100 pmol/L 0.661 +0.087 * 0.548 =0.183 " 9.377 +4.802
% 4 + STS 200 pmol/L 0.680 +0.069 ** 0.547 +0. 144 " 9.455 +4.497
fIE% + STS 0 pmol/L 1.105 £0.313 1.313 £0.360 5.807 +1.699
L4 + STS 100 pmol/L 1.288 £0. 191 1.150 +0.209 7.841 £2.504
i 4 + STS 200 wmol/L 1.116 £0.261 0.985 £0.268 7.804 +2.292
F,P {4 5.970,0.001 6.613,0.001 0.935,0.476
COLIAL COL3AL f) mRNA ik R 2 74T JF 8, 1/ AL 5L AR UK JH 2 72T ik AT 3380 553 AL H B " P <005, 7" P <

0.01, n=5
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2.3.4 WHEMALAT STS X KFs 4iJfi VEGF F1
Periostin mRNA Fik@m WK 3, KA 53 48
h I S 4 A X 8 4840 VEGE FlI Periostin i mRNA 32
K4S 7.256 (P =0.043) 6.285(P =0.006) ,
4 R, STS 200 wmol/L £H A %F % 4 4H , Periostin

O
J
>

—
(=]
1

VEGF mRNA K55 h:
T

mRNA FE 30 8. 553 (P =0.000), k%A T, STS
200 wmol/ L 2H #H %I 48 41 , Periostin 3k 7> 2. 139
(P=0.310) fRLF-A — & W 90 il 45 1) . HoAth 41 STS
%t KFs ) VEGF 1 Periostin mRNA AR FEFH L T
FEAEH(P>0.05),

159 B **
I
ﬁ *%
104
=
I
<
z
T 5
g
= 1
% %
y’@}‘ «\°\\\) o°\\\) \%‘( 0°\\\) &>
N N W
Q,\QQ &9% \QQ oﬂ/QQ
& S8 & £
/X' /X /X' /X
& @z«\ ‘%ﬁ%

B3 wmEMEET STS 3 KFs 441 VEGF 0 Periostin mRNA KA &M, A:VEGF XM ES
PCRER ,REAn=4,HEKLEH n=5, B:Periostin YL EE PCRER,n =5, SEHALEK

*P<0.05,"" P<0.01

3itig

BRI e — MBI S A LS B E MR,
TERF IS B0 5 P Iz TE T i i B o, 22 H AT R
B 590 9 9% B TR JROM O B IR B RO B i AR e
MR EH, KEMAIEYS KFs B HH KRG
B ECM E I ZEFLE AR W, SR fE s
A R 2 SR A PR B ) KFs S5 38 5 R 4
i A3 S B U 24 0, W3R T R U2 B R ) e A
g f R AR B S i A RO B A R
X

T ML AR b 25 7 25 R HAT R0l 43 EL AT B £
Z MY E TR A DU E AL 3] 20 A E DL K
PUA 55 TE TR IR 92 95 45 1 A Ak P 0 10 38 7 J7 T 45 3
Mk ML e . P BRI RO EE AT
S AP R R 2L B, A BFSE T Y STS J&
FIBEEAEY . FFSEZAL G W) LSS I 50
B BB AGL R VR R T, 5 A i A ) 20 4
B AT M RS A
B READL A P B 406 B BR B, A A MR T
STS X KFs 3458 J A2 £ 4 4k N+ 09 52w, o — 20 bf
TS 2 AL G W AE IR T TR IR 92 95 J7 TH T RE ) 1R
Mo

WA, Zeom Y MBS S0 1A B84 10
$8 1 PR T A 40 I A 3 B O S L STS T
ARSI AR F) , H A AMIRET STS X R JZ 5% 4
i P 346 5 5 EL A B A L T L A A R AR M

TA 5 A LR REE STS Ml KFs 3 58 i i
R [RIRE ) A STS XF T KFs 4% 4 410 i 4
S/, %A MRS T STS XF KFs F H i 2 5 7]
REFN KFs 78R 40 25 110 T 4t i 0% 38 58 45 ) hg IR 00 2t
ARA Ko FRATLARTHOBESE " 2 W0, 76 16 B IR 4 4% F
T LT 2 A B G A ) R R A AR S o 0 ¢ )
KFs 7EfK A 15 % 48 h, I HIF-1a 1 VEGF 93 ik B
2 F U R I B S A S R e T A A T RE . A
JH %) Ty B8 R A5 L 3 5 e LX) STS i 254 e g 14 o
AL B M EE B STS X KFs 78 # 4 AL A T 1Y 3
B A A P AR AE R o 22 5%, 6 T K | STS v fig
I FH e 2 SR IR I T8 e 78 2H 2 B A AR AR AR
S5 T 1 2 Y R 2 )

TEAR A A b A A58 3R U] KFs 40 g% |
A HIF-1ou 8 225 AH AT 5 38 6 7 A= N P e B, fiff
periostin ,TGF-B1 . VEGF ,COL1 ,COL3 %5 3 ik 4 fin,
KFs 4 f 3558 L% = 28 B 50 WA A Ake W 2 1k
AP T s A AR S g R R,
STS fig % . 2 0 il KA R Y HIF-1o 33K, X 32
HIF-1o 45 1 | [6] 4 7T Bl A1 460 F 94 (19 Periostin ( i
JRIZ B b B B A ) AR ) R —
) 300 A6 1), 2% B STS W] 8 ] LA GE &3 #7 # HIF-1a
TR BHEMRAMAENIEN . A, W& T,
frTH W ¢ 3] STS fig 4% fit #f HIF-1a Ml periostin 3
ik, B AT E A A O R R IE L 7 B P
W9 RIS o

b A KN F gL(TGF-B1) & H AT & K1Y 5 9%
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RIS E B 0 4% V) B A0 M I, B e S 2 iF KFs
21 e 4 A Jg D 5 AT L 0 K I 1 T R, TR S 3 T A
il 25 B R 3L B W Y 3 M, A AR i ECM Y UT
] TGF-B1 AT LA A% B 36 7 5 B R IR .
AR ZE R BN, AT STS gEfg M fl TGF-B1 %
ik, B % TGF-B1 mRNA & K F&, T .10 5 i 5 Ay
mRNA 5 8T F 5 UL B H ST STS 0] LU R i
TGF-g1 A1 T T AL J 9 mRNA, A i 7] B 2 21 17
TR A VE ] o AH S 98 A #GE , 3% M2 4
B R A 0 mT LA AL 9815 TGF/Smad {5 538 fi% 71
i KFs (984 58 3T B RS DR 20 a0 IR AR 5 48
h, F A1 W22 %) KFs ) TGF-B1 mRNA H B #, ifif
STS X T T ) TGF-B1 Fik A UL & F ¥, H X
Hik F2 38 2 i 1) 31X — 25 BEAE A A O R B &, 3X AT R
S TR AU KFs 1 40 i A= 9 24 T i A8 1k T
X STS AN T 8, RN, 3% 75 22 0 £ 1 52 40 F
FAE . X WA KRNTERMZS S4BT HRIE
J2 95 I 5 25 R AR B AE 22 9 AL Hh i A AN R
AR Ak, DL R ik S AR b X 245 4 1 245 B4R FH G AT fig
AT

ARG S5 T B, STS GE A% M i KFs 3 i Al i
YR TR R A RIR 2R iR T iR A
K 2 19 17 5

B A MR RFEZERPOEHE LI
M3 A RBITRAEGER LR,

2% Uk
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