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The Impacts of Astragaloside IV on the Proliferation and Migration
of Human Keloid Fibroblasts by Regulating the Notch Signaling Pathway

JIANG Zhiyong, XI Qingchun, LI Xuan, SANG Pengfei*

(Department of Plastic and Reconstructive Burn Surgery, the Second People s Hospital of Hefei,
(Hefei Hospital Affiliated to Anhui Medical University), Hefei 230000, China)

Abstract This study aims to investigate the impacts of astragaloside IV on the proliferation and migration of
HKF (human keloid fibroblast), and to analyze whether its mechanism is related to the Notch signaling pathway. HKF
was assigned into NC group (normal culture), L-astragaloside IV group (25 umol/L astragaloside V), M-astragaloside
IV group (50 umol/L astragaloside IV), H-astragaloside IV group (100 umol/L astragaloside IV), and H-astragaloside
IV+Notch signaling pathway activator Jagged1-Fc group (100 pmol/L astragaloside IV+0.5 pg/mL Jagged1-Fc group).
CCK-8 method, flow cytometry, scratch assay, Transwell method, and Western blot separately were used to detect the
proliferation, apoptosis, migration, invasion, and the expression of PCNA, MMP-2, collagen-I, collagen-III, Notchl,
and Hes1 proteins in HKF. The D value of cells, scratch healing rate, number of invasive cells, expression of PCNA,
MMP-2, collagen-1, collagen-III, Notchl, and Hesl proteins in L-astragaloside IV group, M-astragaloside IV group,
and H-astragaloside IV group were lower than those in NC group, and the apoptosis rate was higher (P<0.05). The D
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value, scratch healing rate, number of invasive cells, expression of PCNA, MMP-2, collagen-I, collagen-III, Notchl,

and Hesl proteins in H-astragaloside IV+Jagged1-Fc group were prominently higher than those in H-astragaloside IV

group, and the cell apoptosis rate was prominently lower (P<0.05). Astragaloside IV may inhibit the proliferation and

migration of HKF by suppressing the Notch signaling pathway.
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1.2 75

12,1 @mfeszdi  KBHKFE T8 E10%064 M,
FIMAE (100 U/mL). %5 £(100 pg/mL))
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1.2.6 TranswelliE 420 4@ ieAz 22 1 5L e
Y1 Jeofs L B R E R N 2104 imL, 765 T
i) Transwell % H I 100 pL 2B 5 4N, 76
Transwell "] T = I 600 pL A L5 ) DMEME?
FREE, RE KL E T 37 °C. 5% COLMIAm A E: I 47
BEATHESR, B G125 °Co& 1 2 5 FE [#] 5% 30 min
4 Y15 min. FIF RAEE LS GE i
SAVLET N )40 B

1.2.7 Western blot#s) Notchi® 3448 % & & & A H 0L
W5 43 40 HKF, i\ RIPA Z A6 HKF s 2 ([
ATHEEL, BCA RGN & 2 R B2, R a A R b ik
17 SDS-PAGE#Efiz K, 70 &5 B LU RE L S B6 L, T
37 °CH 12 h, Fifi 54 H 5PCNA(1:1 000). MMP-
2(1:1 000). collagen-I(1:1 000). collagen-III(1:1

D value

000). Notchl(1:1 000). Hesl(1:1 000)HI} =
GAPDH(1:1 000)—$i T4 °CIFH 24 h, FfE, 37 °C
T ZFH0(1:2 000)## 52 h. {#HImage Lab™ ¢ &
ESP i
1.3 ZitFaE

FIFH SPSS 25.08 4 7 A i« Hudl 3R on A3
{HAPRHEZE (xts), ZH R SRR T Z 08, M
EL A FH SNK-gH56: . P<0.05% 78 2 7 it m s

2 H#HR
2.1 REREHGIHKFZAEE
L-EiHHAH, M- EH, H-HEH
S NC A 41 B DA 2 750 5 A 1 B (P<0.05), &
BH 3% 1S A T 0 HK PN 36 5 ; 5 H-30 i
ZH B A, H-#5 1% H F +Jagged 1 -Fe 41 D1 &2 1 I
(P<0.05, &1), W Jagged]1-FchEMS F5 i H-5 16
X 4 B3 B AR
2.2 HERH(EHHKFHAMET
L-REFHA, M-EREFHA, H-H
HAENCAHA M T2 T 5 (P<0.05), 7R3 R H T
AN EHKFAIAO T SH-3 5 A A, H-350%
Fi i +Jagged1-FeZH 40 B i 12 28 . 2 FEIK(P<0.05,
2), %W Jagged!-FeReME i H- 15 & H 0T 40 i 1

*P<0.05, GNCHAALL; P<0.05, FL-3% 1 FHFLUM EE; ©P<0.05, HM-3% 1 F AU EL; ©P<0.05, SH-3 1S FH 4L .
*P<(.05 compared with NC group; *P<0.05 compared with L-astragaloside IV group; “P<0.05 compared with M-astragaloside IV group; “P<0.05

compared with H-astragaloside IV group.

Bl AXREIHHKFAEE
Fig.1 Astragaloside IV inhibits the proliferation of HKF cells
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Az T AH A T2 R oA O B S TS S I TSR . *P<0.05, 5NCALAHLL; #P<0.05, SL-3 1 FHE41AH L ; 4P<0.05, 5M-# 18

FRE LA L @P<0.05, SH-E R FRFE4LAH L .

A: flow cytometry is used to detect cell apoptosis; B: the effect of astragaloside IV on cell apoptosis. *P<0.05 compared with NC group; “P<0.05 com-
pared with L-astragaloside IV group; “P<0.05 compared with M-astragaloside IV group; “P<0.05 compared with H-astragaloside IV group.
E2 HERHRHEHKFHERRT
Fig.2 Astragaloside IV promotes the apoptosis of HKF cells
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A: FHAHKFANNIERLGE 0, B: 3 i FH T AIIERE 52T . *P<0.05, 5NCAALL; “P<0.05, SL-# 5 FHAM L “P<0.05, 5M-# 5 FH4A

ML ©P<0.05, SH-#TE FHH M L.

A: the migration ability of HKF cells in each group; B: the effect of astragaloside IV on cell migration. *P<0.05 compared with NC group; “P<0.05

compared with L-astragaloside IV group; “P<0.05 compared with M-astragaloside IV group; “P<0.05 compared with H-astragaloside IV group.

E3 HERHEIHHKFMAETR
Fig.3 Astragaloside IV inhibits the migration of HKF cells
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A: FHAHKFANAZZE6E 775 B: B G IR 22 52 . *P<0.05, SNCALMIEL; *P<0.05, 5L-3E 1 FH4LM LL; “P<0.05, SM-7E 1 41

HAEL; ©P<0.05, SH-35 8 FHE AL

A: the invasion ability of HKF cells in each group; B: the effect of astragaloside IV on cell invasion. *P<0.05 compared with NC group; “P<0.05 com-

pared with L-astragaloside IV group; “P<0.05 compared with M-astragaloside IV group; ®P<0.05 compared with H-astragaloside IV group.
El4 AXRHIHHKFAERRE
Fig.4 Astragaloside IV inhibits the invasion of HKF cells
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8 IV+Jagged 1-Fc group
a
Collagen-111 (D IR e s s &

PCNA

MMP-2 Collagen-I Collagen-III

GAPDH D SIS SHED SNED SHND

A: Western blothir Jil 5 1 A 5100 B: #4 5 E XA G (RIS MIREMT . A: NCAH; B: L-3 K H 4L C: M-I F AL D: H-30 i FF 4L E: H-
S +lagged]-Fedl. *P<0.05, SNCAALL; “P<0.05, SL-# & FHAMLL; “P<0.05, SM-# e HH AL, ©P<0.05, HH-35 & HH 4
=

A: protein expression is detected by Western blot; B: the effect of astragaloside IV on the expression of related proteins. A: NC group; B: L-astragaloside
IV group; C: M-astragaloside IV group; D: H-astragaloside IV group; E: H-astragaloside IV+Jaggedl-Fc group. *P<0.05 compared with NC group;
"P<0.05 compared with L-astragaloside IV group; “P<0.05 compared with M-astragaloside IV group; “P<0.05 compared with H-astragaloside IV
group.

E5 ZLHKFFPCNA, MMP-2, collagen-I. collagen-IIIZ&EHRIFIAIENR
Fig.5 The protein expression of PCNA, MMP-2, collagen-I and collagen-III in HKF of each group

(A) (B)
A B C D E

- mm NC group

Notch] GHEED GRS a— e— — g L-astragaloside IV group
E- Bl M-astragaloside IV group

Hes! D G emme — é H-astragaloside IV group
% — H-astragaloside
=3 IV+Jagged 1-Fc group
GAPDH WS SHED SHED S S &

Notchl
A: Western blotf Il 2 H FIA K I B: 35 1% I H X Notchi@ I A1 < R A R IE IR . A: NC4L; B: L-3 1 FH 4L, C: M- [ 4 D: H- 1<
4, B: H-2 5 H i +agged1-Fefl. *P<0.05, 5NCLAHLL; "P<0.05, HL-# & A 4HAHLL; “P<0.05, 5M-35 1€ A4 L ©P<0.05, HH-3E 1S
AL .
A: protein expression is detected by Western blot; B: the effect of astragaloside IV on the expression of proteins related to the Notch pathway. A: NC

Hesl

group; B: L-astragaloside IV group; C: M-astragaloside IV group; D: H-astragaloside IV group; E: H-astragaloside IV+Jagged1-Fc group. *P<0.05
compared with NC group; “P<0.05 compared with L-astragaloside IV group; “P<0.05 compared with M-astragaloside IV group; “P<0.05 compared
with H-astragaloside IV group.
El6 HKF+Notchl. HeslEHFRIXIER
Fig.6 The protein expression of Notchl and Hes1 in HKF
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