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Abstract

Objective: To investigate the effects of gentiopicroside (GPS) on the proliferation, migration, expres-
sion of extracellular matrix (ECM)-related proteins, and TGF-£1/Smad signaling pathway in human
keloid fibroblasts (HKF). Methods: Commercially available HKF were cultured and divided into blank
control group, DMSO group, and GPS concentration groups (2.5, 5, 7.5, 10, 12.5, 15, 17.5, 20, 22.5
png/mkL). After 24 h of culture, MTT assay was used to detect HKF proliferation. Cell scratch assay
was performed to assess the effect of 20 ng/mL GPS on HKF migration ability at different time points
(0 h, 24 h, 48 h). Based on the MTT results, the experiment was further divided into blank control
group and 20 pg/mL GPS group; Western blot assay was used to detect the expression levels of Col-
lagen I, Collagen III, fibronectin (FN), and a-smooth muscle actin (a-SMA). Subsequently, cells were
divided into control group (HKF), model group (HKF + TGF-$1), and experimental group (HKF +
TGF-B1 + GPS). The control group was cultured in complete medium without any treatment; the
model group was cultured in complete medium with 10 ng/mL TGF-£1; the experimental group was
pretreated with GPS followed by 10 ng/mL TGF-f£1 for 24 h. Western blot assay was used to explore
the effect of GPS on protein expression in the TGF-£1/Smad signaling pathway. Results: MTT assay
showed that after 24 h of GPS treatment, HKF viability exhibited a decreasing trend with increasing
GPS concentration, and the inhibitory effect on HKF was most significant at 20 pg/mL. Cell scratch
assay revealed that compared with the blank control group, the migration ability of HKF in the 20
ng/mL GPS group was significantly inhibited (P < 0.01). Western blot demonstrated that GPS down-
regulated the protein expression of Collagen I, Collagen III, FN, and a-SMA, and reduced the phos-
phorylated protein expression of Smad2 and Smad3 in the TGF-$1/Smad pathway. Conclusion: GPS
may inhibit HKF proliferation, migration, and the expression of ECM-related proteins through the
TGF-f1/Smad signaling pathway.

Keywords

Keloid, Gentiopicroside, Fibroblasts, TGF-£1/Smad Signaling Pathway, Extracellular
Matrix-Related Proteins

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

JEURYZ P 32 BRI N BB J2 1 S 200 A 1) S o M4 B AT 40 B A B B 1 ik B DURR, LR R S R A 45 X
R AE K AE 2, VBN PO ER R L 44, AR IO AR W, B BE Smad2/3 {5 5 i@k,
BERRATEA AL, TERR | BURS IR, TERGRIZIE AR (1 R R i F b e o 2 G s IS E A, & TGF-p1
P A KR T, 2 TGF-NAL MEZME- 22—, /& TNF-A2 (EEAEM, 12 TNF-A3 1 FE2A4E
FA[L] [2]o BEAR, 1B R G I ) BN 43T, NLRP3 #AE/MAiE T caspase-1 #KHifrig 42, {248
IL-18 R R ZA N A TR HERITEAS, 375 R SR 3 e M 28 AEROAR BT 7= 26, IX Rl JAE — £F 40 IR B S vi

DOI: 10.12677/acm.2025.15123495 991 Il A 2= 27 ik


https://doi.org/10.12677/acm.2025.15123495
http://creativecommons.org/licenses/by/4.0/

WALNEACIEIRZTE A R S R P, WJEfHEE. Gentiana. GPS, 2 RIRAIIMGBEBEIZRIL &1,
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AT LI AL 7 2R FRRACER M), AFE I (GPS, MedChemExpress 24 F]). HKF,
EHFEEARAR . MTT Al ECL EBHUL R GEAE, LA TRIzol RNA (32 288k W /RBHE A Al).
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IR BHE A A1) CO2 AT 250
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221 MTT FEMREEEEX HKF R3E5EER

MTT iERF T AR 75 HKF FI3S5EPEH, ik, FRATA 96 FLANRRES 70k HUSEE T HKF, Hh s
2.5, 5. 7.5, 10, 15, 15, 20. 22.5 ug/mL ML ER, VASLSRVPAS IRAREFIROR . that, AT I
A EXHEAL. DMSO 41UA K S H S FF AL BN HEAT e, DA Sl . 76 ST CHIIR =M T, 4t
R TR 5% CO, MR T, &5t 24 /N WAk, FEAEREAFLBR AN 10uL MTT, FE7E % PR FF
IEPIRES The 52, A FHBGFRXAE 450 nm 1B TG A 0T A FLBR IR0 3 (OD fB)#EAT 4% . 4B fis
71(%) = [S2564H OD 1 — =541 OD {H)/[4 &4 OD 1 — 2541 OD f{#] x 10%.
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78 R R S 0 A 00 L R TR Z T BRET A 2R NI (AR HIKF 4% 2 x 105 N4 /ALK 35 2 4%
T 6 SLARMIEE TR, R 2 N AL, AR AR AR A RS (20 90%~100%71 ) I BEAT iR #R A -
WEALN IS TR, FTCE 200 pL A8k, JHERTEE TSR AR AL b kil — B MR (i frie
SREEEL, BrIEMURY), BEJGLAGCE PBS A2 RVEER ALK 2 I, BATHERRIR ™ A2 RO & A S e o AR4E MTT
SKIGHIZER, BATEIN T —Fr &4 20 pg/mL JEAEEH I B tehh, FRATEBSL 17— A A,
Horp 25w, JF B 7 R R C LSS IR 3 . R IR0 5% CO2. 37 CHE IR dk L gf. il
R B BB, ERPRARAEER Oh (BIZI). 24h F148h, LAx40 5(x100 FIFBCKREEGEAT I8, LGSR
ENEL S

2.2.3. Western blot 5 RBEH ¥ HKF & Collagen I, Collagen 111, FN % a-SMA FRiEH MG

Western blot 246 /g IH ¥ 5 %} HKF ' Collagen 1. Collagen 1. FN }2 a-SMA ik {15204 HKF 4
JFEF T 6 LA, FEFLIEFNGMEZ 2 x 1054, MTT SEEGHIWF SR 0, RRHE TR B 20 mlw o
% 0 (2 EXTHR)FI 20 pmol/L (AR ). 24 /N2 J5, FRATIAFEAR T, HEHEAR, AEMHH
BCA J5iil], i H] SDS-PAGE Bt kI B0 B ok, WZWGHE T 4CHEd, REKIHL
JCE T — e R, 58 TORAEA] ECL A2 RSHOWSE, ZAEH Image J FE7Rkit S R A B 4y
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Figure 1. The effect of different concentrations of GPS on HKF proliferation after 24-hour treatment
Bl 1. RNERE GPS 1EM 24 h [R3} HKF 15 A%

3.2. KRR 20 pg/mL ZREEE KFs EBEENHRMER

SEREIR: BiFE 24 h 5, 5 AXRAMLIL, 20 pg/mL R A0 RIR A FE G 55 559% 48 h
Ja, S AN R R (A PR A AR A, T 20 pg/mL A RIR (R PR ECHA s, B 24 h I — 8 A
i), fH5 R E] s R ZAAR LG, Al T B g . HES AR L (24h:t=15.13,P <0.01; 48
h:t=22.41,P <0.05). HHZERAEN R G5 RRE, AR n] 22406 HKF 268 /(1 2).
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Figure 2. The effect on HKF migration before and after GPS treatment
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Figure 3. The effect on HKF migration before and after GPS treatment
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3.4. @3t Western Blot HAREW A EF N HKF 4 TGF-p1/Smad (EEBRAHEEAR
BRI R
£ Western blot #5:3f, #%44H HKF (%) NLRP3. ASC. Smad2. Smad3. p-Smad2 fl p-Smad3 & [
RIS EETXRA; 1 TGF-A1 + GPS AN HKF EEEMFLENA T, ZRAZITYE X
(FASC =11.66, P < 0.01; FNLRP3 =7.950, P < 0.01; FSmsd2 = 7.982, P < 0.01; FSmad3 = 6.948, P < 0.01; Fp-
smad2 = 6.001, P < 0.01; Fp-smad3 = 7.026, P < 0.01) (/4 4).
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Figure 4. The effect of GPS on the expression levels of extracellular matrix formation-related proteins in HKF
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B Z RHABERIT IS, AMEERBFEEAT, T IERIATT AU — KHMEE[5] . JIRIZIE R4
RJE L HKF [ 5 0SB IR BN R 36, 4 A 2 IR MR AR e, LR SR I AN 52 428 (1) 14 B
P RV R ) M TP R [6]. S5 E@EBIRANE, BIRIZER I 2 E A« RYEE LR,
TGF-pl/Smad £ AZ 5MIRIZIE R Im LTt & 35 SRk, ERRAA 4t #8031 ER[7]
[8]. AsiGat F IR, JePHTH AT 23R E KR HKF AR, JEMH L RRa AR/, s
W HKF () 23858 5T 2 A, AT BR SRR IZ T8 S SR a1 A i) R 28 A K . TGF-p #ll/Smad {5
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SNEF] R, MR 7 A AR < 1 36 IR W IE B R [9] . il IR WM 72, FRATTA B e HE S 56T L LB e
IR R AT e A K ) T EEAEF, X IR AT 82 T e X TGF-BL/Smad 15 54 S i1 . 4uiushIE
JFR(ECM)fF ik FE DUAR R IR IZ T8 I SL R BRARRAE , 225 | A5 (Collagen 1) 111 i J5i (Collagen 111).
YR E A 1 (FNL) A a- I UIENE E (o-SMA) ) 575 A S FR AR R TR G . AR SEaedr, eI v E g
TIE SE A PRARMIRIZ 5 AT 4 4H i Collagen 1 N1 FRIE K, 4] a-SMA BHPELBCAT 4E 40 H 1035 1
BEMIRERIRIZIE A e RE FE o IRIR ORI 7 as 1, eI 1 e Joh F I TGF-BL IRIE, M
B BE 1 Smad2/3 BRI AL AL [10]; BbAh, BILREW A G EE L TARIN 524K F Smad & 2 (7]
MI2EH., MIMIB#AE Collagen | [RFE K Rk .

9 VN AT LA AW A AR A R T B BRI, T NILRP3 48 P4 41 P 3 iR mT LA A6 A2 4 470 (2 1L~
18 FIL-18) /=4, MG 5% HKF 1 ECM BIPTAR[11]. AH T H AT DR 25 FEIC NLRP3 28 40 (1) 3%
1, TR AR AN OGS S A5 M 25 i A ) AR IEARL[12]-[14] 0 ASEIG S5 RN, JeIH T ml PR
JEIERALT NLRP3. ASC £ RIS, $7nHn] Beidid #H] NLRP3 S5 MAS N FR “ 90E - 274
107 IE RIS, SEELPLR 5P 4L FE R o« X — 20N T 85 TGF-p/Smad I8 % (1 30 il 77 75 58 SO
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T 3 1) [R5 4 ) v R B S5 BE R T2 925 1 s B e

AWFFEUESE, R arE i ] KFs FEE 5108, k> ECM Ui, 4% TGF-g/Smad i i
NLRP3 #hE/MA, RIEGURIRIZEER, NIGKREBIT M TR AR L WxiL. SE54ML, KR
wOH ORIz BERUS, HEAA 2R A EER RS, AR R SR IT B AT 2 PR )
[16]. A, AWFFAAAE—E RIRIE: FIRIZIEVE N NSRAA P B IR R, R AN S 75 1 T 4E 4 i
1A TR EE T B 4E MO AE AR AT BT REAEE 22 e, X 32 5 LT Ak 1) 550 24 AR ) 2 O R 5 (L 4 A A i
i~ JREAREPIR A L) KRR T M4 RIS S DA DS . R, e AR TR IE 35 R ML fr LA i 42
YER BoyFHL, hRe G B8R ER N . RGN SR Fi kit — DI B . N — 2D 5 ) dd i S AR (n S H-
PRIRAAY . BB N RIRYZ B A% R A ) B0 AR 997 28
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