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Inhibitory effect and mechanism of paeoniflorin on
proliferation of hypertrophic scar fibroblasts
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[ Abstract]  Objective To explore the inhibitory effect and related mechanism of paeoniflorin on proliferation of
hypertrophic scar (HS) fibroblasts. Methods HS fibroblasts were cultured with O ( control) , 200, 400, 800 wmol/L of
paeoniflorin for 24, 48, and 72 h. Cell viability was detected by MTT assay. Cell apoptosis was detected using Hoechst
staining. Cell cycle was measured by flow cytometry. The levels of type I collagen (COL I) and type IIT collagen ( COL
III) were detected by enzyme linked immunosorbent assay ( ELISA). The expressions of transforming growth factor-p
(TGF-B)/Smad signaling pathway related proteins, as well as matrix metalloproteinase 1 ( MMP1) and MMP13 were
detected by Western blot. Results 200, 400, 800 pwmol/L of paeoniflorin reduced the cell viability of HS fibroblasts
significantly (P < 0.01), with the nuclei turning pale and shrunken, and caused cell cycle arrest at Gl phase (P <
0.01). Moreover, the levels of COL I and COL III in the cells were decreased significantly (P < 0.01), and the
expressions of MMP1, MMPI13, TGF-B1, p-Smad2 and p-Smad3 were down-regulated significantly (P < 0.01).

Conclusions Paeoniflorin can obviously inhibit the proliferation and collagen synthesis of hypertrophic scar fibroblasts,
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probably through inhibition of the TGF-B1/Smad signaling pathway.
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Tab.1 Effect of paeoniflorin at different doses on cell viability of the HS fibroblasts

55

415 24 h 48 h 72 h
Groups
pay;liss

TR 0. 543 0. 050 0. 645 +0. 061 0.732 +0.071

Control group
200 pmol/L AT
200 pmol/L paeoniflorin group
400 pmol/L A2 14
400 pmol/L paeoniflorin group

800 wmol/L Aj25F 41
800 pmol/L paeoniflorin group

0.473 £0. 043 ™

0.408 £0. 041 ™

0.334 £0.030 ™

0.532 +0. 053 * 0.562 +0. 058 **

0.451 £0.052 ™ 0.464 £0. 042 ™

0.364 +0. 036 ™ 0.368 +0.016 ™

T SXHRAL gL, ™ P < 0.01,
Note. Compared with the control group, ™ P < 0.01.

F2 ATEGEXE HS JRETAEAN R A (x 25,0 =3)
Tab.2 Effect of paeoniflorin on cell cycle of the HS fibroblasts

il G1 91/ % S /% G2 1/ %
Groups G1 phase S phase G2 phase
pugii

TR 41.53 +4.15 23.48 +2.24 35.99 +3. 60

Control group
200 pmol/L Aj 2540

200 wmol/L paeoniflorin group 48.18 4. 82° 19.42£2.207 33.40 £3.347
400 pmol/L ISESR:R . . .
400 pmol/L paeoniflorin group 55.69 £5.57 18.38 +1.83 25.93 £2.59
800 /L A5 2544 »
wmol/L A 2541 67.86 +6.79 ** 14.65 +1.45* 17.49 51,75 *

800 wmol/L paeoniflorin group

T SXHRAL gL, ™ P < 0.01,
Note. Compared with the control group, ™ P < 0.01.
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£3 AR HS ML 4E4f T COL T .COL M&|MFM (x 5,0 =3)
Tab.3 Effect of paeoniflorin on the levels of COL I and COL III in HS fibroblasts

2 31 COL T & 1&/ng/mL COL TIT % /ng/mL
Groups COL I level COL IIT level

i} BR ]
A 213.47 +2.23 25.70 +0. 58

Control group

200 pmol/L 225441
200 pmol/L paeoniflorin group

400 wmol/L A2 4
400 pmol/L paeoniflorin group

800 wmol/L A5 25FF 4
800 pwmol/L paeoniflorin group

182.45+1.65™

143.22 +1.43™

128.71 £1.29™

19.89 £1.08 ™

14.51 +0.53 ™

8.74 +0.82™

T X RALEE, P < 0.01,
Note. Compared with the control group, ™ P < 0.01.

A B

W AN BRZH B 2200 wmol/L A2 4 ;€400 wmol/L 25251540 ;D800 pmol/L 52451 4H
1 A5 HS AT e T 52 ma ( x 200)

Note. A: Control group; B: 200 pmol/L paeoniflorin group; C: 400 pwmol/L paeoniflorin group; D: 800 pmmol/L

paeoniflorin group.

Fig.1 Effect of paeoniflorin on cell apoptosis of the HS fibroblasts
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A C D

[J MMP1/GAPDH
12+ E=8 MMP12/GAPDH

0.9 T

0.34

BHMEXNREE
Relative expression levels

0.0

T A X AR 5 B2200 wmol/L A5 25 1 45 C:400 wmol/L A7 25 ¥
2H ;D800 wmol/L ATZ T4 . XA L3, ™ P < 0.01,

2 AT HS BUEFAEA A b MMPs 283K 5t 1) 52 0
Note. A: Control group; B: 200 wmol/L paeoniflorin group; C: 400
pmol/L paeoniflorin group; D: 800 wmol/L paeoniflorin group.
Compared with the control group, ™ P < 0.01.

Fig.2 Effect of paeoniflorin on the expression

levels of MMPs in HS fibroblasts
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1L P84 TGF-B/Smad {55 538 % AH 3¢ 85 1 3% 326 410 i
HS BCEF 2 200 f 1) 15 58 5 e RO

PRIt A BFF 5 B 56 2 25 A OGSOk O AR 4 70 5
B SR 10,200,400 800 pmol/L A5 4E ] HS
ILET4E 40 24 48 72 h, MTT 4% 5% 3% B 200,400 .
800 wmol/L ATZ45 1 BE 2. & FEAIC AR A TG 1 , I S ik [
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S UL AR T 2 . SRS R A A R R
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B3 AjZhiead HS W 4E4ni b TGF-B/Smad
(ERepi i P e R SN AL

Note. A: Control group; B: 200 pmol/L paconiflorin group; C: 400
pmol/L paeoniflorin group; D: 800 pmol/L paconiflorin group.
Compared with the control group, ** P < 0. 01.
Fig.3 Effect of paeoniflorin on the expression levels of TGF-/

Smad signaling pathway related proteins in HS fibroblasts
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