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Effect and mechanism of tanshinone I1x on TGF-B; induced human skin
fibroblast proliferation
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Abstract: Objective To study the effect and mechanism of tanshinone I1a on human skin fibroblasts cell (HSF). Methods CCK-
8 method was used to determine the effect of different concentrations of TSA on the proliferation of HSF induced by TGF-i. The
plate cloning ability of HSF treated with different concentrations of TSA (2.5, 5, 10 and 20 pmol/L) for 48 h were analyzed by plate
clonogenesis assay. The protein expression of TGF-f1/Smad signaling pathway proteins and o-SMA, VEGFA and COL I were further
measured by Western blotting. Results CCK-8 and plate clonognesis assay results showed that TSA significantly inhibited the
proliferation and colony forming efficiency of HSF (P < 0.01). Western blotting results revealed that each concentration group of
TSA significantly inhibited the protein levels of p-Smad2 and p-Smad3, and down-regulated the ratio of p-Smad2/Smad2 (P < 0.01).
The ratio of p-Smad3/Smad3 was significantly decreased in 5, 10 and 20 umol/L TSA groups. Additionally, the expression levels of
a-SMA, VEGFA and COL I in HSF decreased significantly with the increase of TSA concentration (P < 0.01). Conclusion TSA
exhibits the inhibitory effect on proliferation of HSF, and its mechanism may be related to TGF-f1/Smads signaling pathway.
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TGF-B1 E45 FURIR I AR 2 im RIE, N2 J7 T
BRI Y, anfeidt HSF [385E K o014k, 5l
A ZFH LS fRAERELL L I R E AN
F4F ECM HIG BN h, AR iR A1 4 i A 4R 44k
S, Kk, W@ TGE-By M HSF 2 748 AE M
JRARSN M BAR R, ik 4] TGF-B1 BINEPEZ Y

H AT TSA BreF4efb it e 2 b, Ok 5
LARE ML, X HSF MEEA s J HL R HSF
AW EEAT N HIHLE M ANTE 2 o A 78 LA TGF-B1 il
HSF AT EXT R, R TSA Xf HSF 4R/
HY%E A1 TGF-B1/Smad 15 5 18 B AH O 73 1R AL 5200,
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1 UESHH
1.1 YRR
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72-9, W[ 3£ H Sigma-Aldrich A% ; a4 L& H
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AF; HEREER. WRINZMIR. R E 3
Genview 2 H]; CCK-8 &M H H A R4k

Aw]s Edu AT G 57N B AR
PRAF; HAAKE - (TGF-B1) Pifk. Smad2
PiAk. p-Smad2 Hifk. Smad3 Hifk. p-Smad3 k.
o-FIE NI EE (0-SMA) Hifk. MW EEK
K-F A (VEGFA) Pk, 1 8JREH (COLD Bt
Ry H I EE-3-BE R AR (GAPDH) iRy H %
Abcam A 7] .
1.3 {43

Memmer INC108 CO, 4 g 55 7% 46, 1&
Memmer A7 ; MOTIC AE200 5] & 4E 4 &%,
] 22 v Bt SV 4R A5 BR A &5 Leica DMI6000B 15
BROCEME, E Lecia [X#$ARAF: Themo
Fisher Multiscan MK3 g brf%, 3& E Z2 2R QR BH
AF]; SDS-PAGE EH H kS, JbatdlooidRAay)
BHEARAT; AX-T X SRR E, | R EE
BRI7 2 A PR A F .
2 Ik
2.1 {ARELEFER 3E

HSF {5 10%8 2 3% LA K 1% 5 5=/ 5 5
KW EFEE R DMEM, BT 37 C. 5% CO,.
XTHFINRIE 95% MR fa i B 7% . Md &
FEILF] 80%~90%T FEAT AR IR, BUAEKRER
U FE A0 55 B AR K R A A T S5
2.2 CCK-8 JAMIE HSF 1&5EH0HI 2

PAAREFL 1 X 10%/100 pL [9%5 FERER1 2] 96 FLANED
Braetrh, W E RS, KA o st B4 TGF-By
FWH . 452540 (TSA 2.5 5. 104 20 pumol/L).
BRXTREZE AN, HARHAH A5 7 H TGF-Bi 5 ng/mL
WFE 2 h, SRSEH AT A IR E R TSA
AEFERANML, 2> B E 24 h A1 48 ho HUH R0, K
FREAE 100 uL DMEM H ] 10% CCK-8 ¥ i A 4f
M, BRSNS AP U E 4 h s,
ZEREFRAR R I - 2H 450 nm KOG (4D fH.
2.3 AR5 PER AL SEIEMIZE HSF ZHBE 52 FERZ AR e

WAk T R KR HSF 4 g DLAEFL 1 X
10%/100 pL %5 40 5] 35 mm B4 7R M, $Efh e b
Je, HANEREER TSA 4bFE 48 h bRt s
300 pL, ¥J5)SeBhREFRM, AL A A5,
BT R EE 2~3 A, Wil g, it
MLH LRI R o] WL ) e FEBE R, Z6abE R, ks
FE, F PBS 123t 2 IRJGMA 1 mL 4% 2 5 F i [#]
SEYIN, [EERAA 20 min. FF23EE R INNGE
BRIt 10 min J5 BRI B B )
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W 6 FLAR HSF 4 s & (1) T4 16 2 1 24
(RIP), ¥ AT 2MME 4 CF 14 000 r/min 50>
10 min /G B35 . RA BCA 7 &l & &
H¥#&E . UL GAPDH {ENINSEH, £ 10% SDS-
PAGE #tiR K AT A L B ), #7231 PVDF
JEEE, SIEEMAEE 1 ho REHE4 CF5 R
A EIEA: Smad2 (1:2 000). p-Smad2 (1 :
1000). Smad3 (1 :1000). p-Smad3 (1 :2000).
a-SMA (1 : 10 000). VEGFA (1 : 10 000). Collagen
I (1:10000). ffif] TBST WPl 3 W5, A
BRI A B bR iC B L E PR 1gG A =81, =
B TS 40 mine FIXAH TBST ¥eik 3 5, =i
TN e $i Ak Rk e (ECL) 55 & J5 7F Chemi
DocTM XRS &4 it AT il AL Ak 2
2.5 HURALIBR O

K FH GraphPad Prism 8.0 #5455 SE36 H 31T
30T, BAREE RO Y 5 Tow, HRHEBCR B
Ji 2253, IR HCBER A ¢ 38 i . P<<0.01
N BH G .
3 #R
3.1 TSA Xt HSF ‘ApaiE5E RIS

CCK-8 45 IR, Wlih 24 h 1y, SAHAMME 2 (7]
(PIXGFE TG A R . TN 48 h, 5%
TRAMILL, TGF-B, ¥t HSF 412 A BH B (e
FAfEF (P<<0.01); 5 TGF-p; 4lE0#, HSF 4y
TAFIAREER TSA 48 h 5, w] B340 TGF-B,
BERAEIEEER (P<0.01), 27EMIEHER
Fo & TSA WM A (AR]85 F 5 51 LA 1
M 1.
3.2 TSA %t HSF ZHAR 5 FERZ B e RO S2

SRR TR R SE IR 45 R o, SRR L,
TGF-B HIOcT HSF 4 g B A B AR v B % o
(P<0.01); 5 TGF-B; 4Lk, HSF 44 A FH
WEER) TSA Ja vl 240 TGF-B1 RIEGER 2 v
BEFERAER (P<<0.01), Z5F LA 2.
3.3 TSA %t HSF ZAffich TGF-Bi/Smad BEEEHR K&
0-SMA. VEGFA #1 COL I ERFR XK FEHE M

Western blotting fa |45 5 7w, 5 xR AH L,
TGF-B1 FI AL 3 22 5 T HSF 48arh Smad2
Smad3 & A IR L /KT (P<0.01), L1 p-Smad2/
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1 TSA X TGF-p:i%5H) HSF AAEERMEM (X £,
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Fig. 1 Effect of TSA on proliferation of TGF-fi-stimulated
HSF(xts,n=3)

1 TSA X} HSF {RAIBSERINEIER (X +s5,n=3)
Table 1 Inhibition of TSA on proliferation of HSF (x £ s,
n=3)

/%
TSA/(umol-L™")
24 h 48 h
2.5 1.70 7.64
5.0 3.96 16.05
10.0 5.70 24.72
20.0 11.75 33.01

Smad2 1 p-Smad3/Smad3 HJLUE. 5 TGF-B; Z14H
b, TSA #IKFEAFEAH W24 7 Smad2. Smad3
FIEER L KT, T p-Smad2/Smad2 HILLE (P<
0.01).F% 2.5 pmol/L TSA ¥R JE4H4F, 510,20 pmol/L
TSA 209 & N p-Smad3/Smad3 I HLAE, F 0] TSA
Al REE TS TGF-Bi/Smad 15 538 % & %5 25 240 AF
H, @RI 3.

Xt AR L, TGF-B; 2H HSF 41+ o-SMA.
VEGFA H#l COL 1 FEHERXKFEE EFA (P<
0.01); 5 TGF-p; dAHLL, AFHKRE TSA P4
HSF 41274 a-SMA. VEGFA #1 COL I & 1 %Ak
FREAE TSA WREE T & B Bk (P<0.01), &
B TSA X522 TGF-B; Fl¥# 1) HSF 4+ o-SMA.
VEGFA HI COL I & H LI AN HiE A, 25 R LK 4.
4 g

A PR IR ER R IR B2 32 6 J AP YA A A T
AR, & — MBS M. H
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Fig. 2 Effect of TSA on plate cloning ability of TGF-pi-stimulated HSF (x £ 5, n=3)
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Fig. 3 Effect of TSA on TGF-p1/Smad signaling pathway in HSF stimulated by TGF-p1 (x £ s, n=3)
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Fig. 4 Effect of TSA on protein expression of a-SMA, VEGFA and COL I in HSF stimulated by TGF-p1 (x s, n=3)
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HEEER, AHRERBHLE] B AT A 784 B
FURT, T 24 20 Bt i 338 5 20 A R 4 i 1 5 o
DU N R IR G 2 1) = B2 R A, 17 TGF-B &K
BN T2 —, WESET HSF RS ALE
. b RIERFEARPRLLE ECM [ E K
VG DA AR R R,

LR, TGF-B) fERIRALZIA HSF H (1
mRNA FEE [ 5 73 WA 7K ST 35 2 35 5 1 16 B2 ik B8R
EH B AT AR R AT 44T M, $27R %X TGF-By ¥R 1A)76
I7 1Y A VERIR 9B AE S AN O /R R Smad
RGP 4T T % 1) S S S R T, TGF-By itk
Ja S N5 54 F Smad2 1 Smad3 BEERIL,
M5 Smad4 ML G LR RWE G ZEGYE
i ek A% 5 HoAth DNA 458 B A AR EAER S,
il i JRE R F- DA S 2 5 A A AL I O L (R 1 3
X S TE T REAE ) HSF 3948 DA & DU R 28
NER ECM i AR,

TSA PSR 2 —, IR KERIE
PRAISZEGHE FEUFE B TSA BA B3 B, Ol 5
YL TE/E ] . Tang Z5U2KIESE TSA Al ks iH
K85 25T 0 K U g JE AR A B R A PR, 410
il TGF-By fish A B IfivEL b iz e b )7 [B) 78 R e 4k, £
HEH LT 44k . Zhan 25T KB TSA 44
TGF-B; 75T IR E O ME LA 440 p-Smad2 A
p-Smad3, FHKI T TGF-Bi/Smad &, MLl
LR AL B PIHIAE T . Wang 25458 U)K R 576
BHETE TSA %S EIELF4Efb &KL, TSA Al fgiEt
/5 TGF-B1/Smad {5 5@ N B 41434 T TV
BRI E . A4S E E M TGF-Br, 035 B IE4:
itk . FHHFFHRIE, TSA AT IEL %] HSF 240 5
WG YT TR IZ FE R R GE MR ARE &5 1 P T 44k
P 310l ok e A S U B B PE S A [ 4 BGER A Bt
HSF 458 (W 1E FH J5 R ILPE S A0 B EGH AL H
SR AV E TGRS - T TSA KIE MR
7, B2 LIS 5 B )5 A K I R
S HIFF SR A BRSNS (STS) NHFFEXT %, HT K
JRAF AEA T QG A VR . RRYZ 8 S I S 4
U1 (EWF R KB, TSA 5 STS Z A 2552447
N LS AR oy 25 FRAE B A 3 22 {021,
H BT 7RG BN TSA JE5HA 2530 e BRR 4141
B A= 0| HSF S5 AIE HSF JE T 1)/ a2,
A ERIR R A5 A LRI A, AR T B R

Bz, TSA TENTIE K REF Al J7 T I HHE 1S3k — 2
IRANBFC, N JE S s R 3G A R 28 Bz ) ) $ 1L 3
IR, ASZIR DL HSF /AR5, KL TSA
X TGF-B1 155 (1) HSF #3551 A1 v B 72 i HL A $ i1
M, [FRAEF TGE-pi/Smad 5 5@, &2 T
Smad2 1 Smad3 BERILIKF-, $&78 TSA XfF HSF
) A EALRE A B R, SR AR IE
A PERIR ) AT

AT AE A HRL I A4 2 2R 3R 1 8 A
HEAG T R BT 2 —, TGF-B1 21 501k
(W E SN R 7Y, BRSNS, HSF VLR AR 4E
Ao b S, Iy R AN E Y (i) ECM fi2
S, SR, TR R SO R T AR R R
AHAHETIER T, R0 XK ERSAFERNL
AT HELNING 5T ECM AWids, & SER
[y 38 £ 1251,

a-SMA & —F S 55 4 Bl 46 A 7 25 48 T B
AT WCAR AR i e 2R B, H3RIE 72 HSF AL
AT AE A0 5340 B BRR 43 T hRid . a-SMA FER J4F
Y s LM i T LA 4R 40 B U e Ve )
bh, I N KT (VEGFE) J& £ H{E 4
AERUR 2 —, ATIEIE AR T 28 VR B AN P R A
)42, BAF AT R HSF B HERR 42 s 27, COL
/2 ECM HIF B/, 5IEH BIF L, 384 Mg
SR T B E & A RS RO A B B, $ROR
ECM A 5 Ji ik o8 YR 5 3 26 MR SRR 11 R T AL 1) 25
VIFH OGRS, G, FR A HZH 5 IR A
g1, B, B B IRR 42U L, HSF M
TRk B W 248 %2, TGF-By Al VEGF & A FR kK
P& Tt TGF-B; Al VEGF mRNA 14 ([ 3Rk K
SFLL COL T mRNA FRIA 7K B 3 15 14 3| i
. Hr, VEGF £Z50-4 T HSF i, D& T
UL P, Ff T L e B A K i S AR ), A
SEI% H, TGF-By B3 HSF &, 40 N o-SMA . VEGF .
COL 1 Rk /K VT, $&7~ HSF [ JLECET 4E4H B i)
7 DA SRR 14 A A OGR4 W 7K T 3G . TSA
IR FEIRIPERFS T o-SMA. VEGF. COL I [{J$
LK, $Eon TSA mIggiE I #] HSF 1504k, Ik
AL AE P I P AR R DA B B R BE TR, AN 417
Hil IR G A

25 L ATR, TSA BB 7E ARSI R 40 HSF 34 5H
FACIER, TR 4001 Smad2 A1 Smad3 HIf R
&, N p-Smad2/Smad2 1 p-Smad3/Smad3 Y HLAE,
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