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I =XEE T Notchl/Hes1 1B iA1= AFRIRZE R T HEMANIGTE, T
MR & Y

Ko, e, AR%E, BRalks, LY

(U EEEERE B AR, #1dE 2 430000 )
[RBIR ] o5 K3 BOBRZEE ; M3 ; AT #4014 ; Notch/Hes 38

[HE] B8 Hita s X (Sal) 4% Notchl/Hesl % xt AR IZE & 4F 420 i (HKF) 378, i &% F R
AR, ik BT HAEKE N HKE, 49 x4 (NC 41), Sal-L, Sal-M, Sal-H (10, 20, 40 pmol + 17")
#1, Jaggedl (Notch #7&E 7|, 5 mg - L ") 41, Sal (40 pmol * L) +Jaggedl (5 mg - L7Y) 4. MTT =460 40 A8 34 54
B A7, 3 4 M KA TN 4 e ] HA e 4 OB T, RIJR 52304 I 48 AL AT A%, Western blot 40 U 48 fi # IR /R & & ( collagen )
-1, collagen- M. 478 40 fa % 40 & (PCNA), # i 4 & & 4 8 -2 (MMP-2), Notchl, Hesl & H %%, %R &
NC 41t %, Sal-L. Sal-M. Sal-H 41 20 f5 A 16 & S 2. G2/M 2 @ i tb 7] T F#, X|JE &4 % W /N, collagen- 1.
collagen- . PCNA, MMP-2, Notchl, Hesl & 5 %3 1%, GO/G1 # 4 fmth . 4w B = F Hw, HEKEKRB
M (# P<0.05), T Jaggedl 41 bR 3547 L AR . 5§ Sal-H 4%, Sal+Jageed] 41400 A {E . S #1F0 G2/M #48
L] R AA FE R A, collagen- 1. collagen-]]l PCNA. MMP-2. Notchl. Hesl & & &k F+5, GO/G1 #1208 .17 .
ST R R (P<0.05), 4 Sal 7 &4 1t 474] Notchl/Hes1 38 B4 %] HKF ¥ 78 . £ 8% KRB A K.
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[ ABSTRACT ] AIM To investigate the effects of salidroside ( Sal ) on the proliferation, migration and collagen synthesis
of human keloid fibroblasts ( HKF ) by regulating Notch1/Hes1 pathway. METHODS HKEF in logarithmic growth period was
divided into control group ( NC group ) , Sal-L, Sal-M, Sal-H ( 10, 20, 40 umol * L") group, Jagged1 group ( Notch activator,
S5mg -+ L") ,Sal (40 pmol * L") + Jaggedl (5mg + L™ ) group. MTT assay was used to detect cell proliferation. Cell cycle
and apoptosis were detected by flow cytometry. Cell migration was detected by scratch test, and Western blot was used to
detect the expression of collagen- 1 , collagen- Il , proliferating cell nuclear antigen ( PCNA ) , matrix metalloproteinase-2
(MMP-2 ) , Notchl and Hes1 proteins. RESULTS Compared with the NC group, the A value, the proportion of cells in S
phase and G2/M phase decreased, scratch healing rate decreased, the protein expression of collagen- I, collagen- Il , PCNA,
MMP-2, Notchl and Hesl decreased in the Sal-L, Sal-M and Sal-H group, the proportion of cells in GO/G1 phase and the
rate of apoptosis increased, in a dose-dependent manner ( P<0.05 ) , while the Jagged1 group showed the opposite change of
the above indexes. Compared with the Sal-H group, the A value, the proportion of cells in S phase and G2/M phase, scratch
healing rate, the protein expression of collagen- I, collagen- I, PCNA, MMP-2, Notchl and Hesl increased, the proportion
of cells in GO/G1 phase and the rate of apoptosis decreased in the Sal group ( P<0.05) . CONCLUSION  Sal may inhibit the

proliferation, migration and collagen synthesis of HKF by inhibiting Notch1/Hes1 pathway.

TRIRIZIE ST N B JRAR A i I D A 1 S S AR
SR —FhEF4EAbpens , £ 25 AT 4E 20 i ik FE 3 7
TR RN A SR DURA 56 2 5 0E 3 s A
JRAH L, RIRIZIE SV EAT R 0 Rl i B AR
FRIE, BRIV HL, TEATHE, &an]
BRSSP . PR BB L MR IS A E £ Fh
IRYT I AL TR VR URIT I BT RN RS T
EIRITROCR 2, HREK ™. Wik, JFEH 2
HI NP IR IZ I8 A 4E 40 ) ( human keloid fibroblasts,
HKF ) 3458 . T8 R G MAA T2 E L, 45K
1 (salidroside, Sal) J2ZL5t KB FEIWG MM, H
ARG E S R B T
FEARAE, Sal w40 S AT RS . {H Sal
RES A HKF M358 . 108 SR e A . A
FKMFFE IR, Notchl/Hes1 38 #% 1 Noteh 1 3G 7T i
R M HKF B RGERS 7 (0 Sal A 75 1o 9 4
Notch1/Hes1 i 507 HKF 8958 | 108 MU B A Bt
RUHGE . P, AW F LRI Sal X HKF 3551
TE RS R i G B 52 el L K HAE AL

MRS TTE

IR LLERH (PR : 20 mg, = 98% ) 1
At O A YR A BRZA F], Notch #1 5] Jagged1
I F 2 [E Med Chem Express (MCE ) /A#], CCK-8 i
R & A ToH AR AW BE G HARG R\, 45
a3 5] & ) 1 DU 3 B R A R R A PR A
H), Annexin V-FITC/PI 2 L8 1100 & H b A -
SR A BR A E, SRR P E T (collagen ) - 1.
collagen- I, ¥EFH A MU PT)E (PCNA), B4R E

[ -2 ( MMP-2 ). Notchl. Hesl. B-actin M i %8 1k
YIRFARIC LB TgG P H ¥ [E Abcam 237 .
WAIEFR RS 4E  HKF W H R DG E TR R A R
] 4 HKF 55 A 10% BG4 M35 ) DMEM 353736
Rig%, 1637 CHF 5% CO, W F#AHRE, M4t
KB (ML 85% ) i, AT, FaE
A% 3 Y BOW B K AN A TS0 5, BOBUE K
H119 HKF, ¥ HKF 434 Sal-L. Sal-M. Sal-H (10, 20,
40 pmol + L") 4, Jaggedl (5mg -+ L") 41, Sal (40 pmol -
L")+ Jaggedl (5 mg - L) 21, 43 % B e R 24 9 Ak
48 h'*', Jaggedl Z HKF Ji] 5 mg - L' Jaggedl ik 31
48 h 'Y, WIGE#HEFR 10 HKF VERXTIELH (NC) 4.
MTT ;4 MARRIEE 544l 4niibl 1 x 10° D FfLIY
BHEIA 96 FLAH, B5gF 48 h 5, 1M ALIIA 5 mg -
mL™ MTT 10 pL I E 4 he Wk BERE, A —H
B, ETERR AT, 37 CHRY 10 min, F
FHESHR N 5 490 nm AL A .

it 3 40 P AR A 0 200 e P BB R R BRI TS AN 0 A
K 5.0 x 100 A4 fin A 24 fLAR T, 28 PBS EE R,
W A5 R 54T -20 C TR LFER EP &b, TWiE
Eokh, BT 20 CHRE. B0, ¢ LG, PBS ik
YiM)E , FEURACE 15 min, &0 55 L7 . RNase A 5
EAME, 37 CHFE 30 min. Al PI 400 pL 7F 4 °Cikt
JEHE T 30 min, A G 220 M ASORG: 0 20 it R 20T 4
MO TR« H 5.0 x 10° AN in A 24 FLAR,
500 pL £545 2 MR LS, M Annexin V-FITC
10 ul 2 IRBEOEIHEE 10 min, F0PI 5 ul %R #OE
JEE 5 min, I A2 B ASORS 00 240 AR 0 T O
QREGRMMATERS KA LLRAL 1 x 10° 1%
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FEFERN S 6 FLAR Y, AN G RS E] 100% B, R
Y0 5 R R AR TE I T RE R, 200 L B IRAR
WSk 7R A0 P2 R A TR, 37 €L 5% CO, 4k
PR R SR 48 ho A BB IS4 LAE 0, 48 h
MR, MIRAE%E (%) = (0 h WRYR A -
48 h KPR L) /0 h R FL

Western blot 54l HKF H collagen- . collagen- IIT,
PCNA. MMP-2, Notchl. Hesl & H&i%X RIPA /i
% vh R T 24 A MO R LS (1, R AT
SER . HAPKONES L RS B KRS L collagen- 1
(1:2000). collagen-Tl (1:1000), PCNA (1:2000 ).
MMP-2 (1:2000 ), Notchl (1:2000), Hesl (1:2000 ),
B-actin (1:2000) 7£ 4 C R RWH, FRLS — 5t
(1:2000) 7E5HL FHE 1 he ] ECL X 5E A
4 vl Ak . Tmage J 3RS ATHR R
FIFESH (i GraphPad Prism 7.0 #7484
Mr, HEESHHIBIEU T +s KR, BHNEN £
AT 2 ABAR R LA, D I R Y LR
FH SNK-¢ #:5. P<0.05 R BEES

# =X

MpEIESEE S 5 NC 4 (0.86+0.07) Hb#%, Sal-L. Sal-
M. Sal-H 41 A {EFEAL (73514 0.71 £0.06., 0.54 +0.04,
0.31+0.02), H &2 ¥ (P<0.05) ; Jaggedl 41
AfE T+ B (097 £0.03, P<0.05), 5 Sal-H 41 It %%,
Sal+Jaggedl 2 A {EFF# (0.64 £0.05, P<0.05).

A EHE 5 NCA LE, Sal-L. Sal-M. Sal-H 4
GO/G1 Y4 L7 v, S 3. G2/M W4 LE (5] FAEK
HEMREMKIE (P<0.05) ; Jaggedl 20 GO/G1 40
o AR, S AL G2/M B 40 M L 9 T (P<0.05 ),
5 Sal-H 4 L #5 , Sal+Jagged 1 41 GO/G1 41 i Lt 5l FAAE
S, G2/M AR LI (P<0.05), WL 1.
WHAT 5 NCALL#H, Sal-L. Sal-M. Sal-H 4 48
ML T T, H 2B (P<0.05) ;5 Jaggedl
ZH LM MR T R AR (P<0.05), 5 Sal-H 2H FL#%, Sal+
Jaggedl AT RIFML (P<0.05), LI 1 A 1,

F1 AFXFE (Sal) NABREERTHEMAMLE. BTRIEBHIZN

A 10* B 10
10° 10°
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Annexin V Annexin V
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10! 10'
poo | ; 10° — :
10° 10" 10> 10° 10* 10° 10" 10*> 10° 10*
Annexin V Annexin V
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= 107 = 10?
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Annexin V Annexin V

1 BRI ARIRZE R T HMATER A:
NC 41, B: Sal-L 41, C: Sal-M 41, D: Sal-H#4l, E: Jaggedl 41, F:
Sal+Jagged! 2

WHERH 5 NCHA I, Sal-L. Sal-M. Sal-H 4
0 M KR A A R AR, H 2 W AR (P<0.05) ;
Jagged1 440 il IR A5 % Th 5 (P<0.05), 4 Sal-H
HHEE, Sal+Jaggedl ZHANAIRIIE A A% Tt (P<0.05 ),
DL 2 FEE 1.

collagen- I | collagen- I, PCNA, MMP-2, Notchl,
Hesl EA & i& 5 NCH L4, Sal-L. Sal-M. Sal-H
21 40 Bl collagen- 1 | collagen- T, PCNA, MMP-2,
Notchl., Hesl £ 1 &k AR, H 59 B ME (P<
0.05 ) ; Jageedl 41 4il il H* collagen- I | collagen- Tl , PCNA
MMP-2, Notchl. Hesl & 135 T (P<0.05 ), 55 Sal-H
AL #E, Sal+Jaggedl ZHANMIH collagen- I | collagen-
Il . PCNA . MMP-2. Notchl, Hesl AT (P<
0.05), W3k 2 FEl 3.

n=6,x s, %

251 GO/G1 S G2/M YEIHT % WA G
NC 58.25+1.43 25.17+0.65 16.58 + 0.31 8.67+0.24 5224 +2.36
Sal-L 63.35+1.47" 22.08 +0.43" 1457 +027" 15.58 +0.69" 4435+2.11"
Sal-M 68.64 + 1.56™ 19.39 + 0.35™ 11.97 +0.15™ 21.14 + 1.03"™ 37.78 £ 1.62"
Sal-H 78.81 + 1.73™" 13.36 + 0.14™" 7.83 £0.10"" 30.33 + 1.24"" 2558 +1.22"™"
Jagged1 51.14 = 1.05" 29.04 +0.72" 19.82 +0.29" 3.26+0.14" 60.22+2.71"
Sal+Jaggedl 64.33 £ 1.38" 20.14 +0.24" 15.53 £0.23" 18.35 + 1.55" 40.22 = 1.63"

ZNE 20T 5 NC L4, "P<0.05 ; 5 Sal-L 4114,

‘P<0.05 ; 5 Sal-M A LA, "P<0.05 ; 5 Sal-H 4 1L#, “P<0.05
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B2 XRZWRNANBIREZEERTHEMARIBEEN
Sal+Jagged1 £

A: NCH4, B: Sal-L#, C: Sal-M 4, D: Sal-H #, E: Jaggedl 4, F:

% 2 & collagen- I, collagen- I, PCNA, MMP-2, Notchl, Hesl &EHXiALLE n=6,x s

2H 51 collagen- | collagen- Il PCNA MMP-2 Notchl Hesl

NC 1.56 £0.17 1.37£0.12 1.16 £ 0.10 0.87 +0.07 1.28+0.12 1.03£0.10
Sal-1. 1.32+0.14° 1.14+0.11" 0.83 £0.07" 0.71 £ 0.06" 1.03£0.10" 0.88 +0.07"
Sal-M 1.11+0.10™ 0.83 +0.07™ 0.65 +0.05" 0.58 +0.04™ 0.88 +0.07" 0.65 + 0.06™
Sal-H 0.67 £0.06"" 0.42 +0.04"™" 0.41 £0.03"" 0.39 +0.03"" 0.27 £0.02"" 0.32 £0.02""
Jaggedl 1.89+0.18" 1.67 £0.12" 1.44+0.12" 0.97 £0.08" 1.58+0.13" 1.37+£0.15"
Sal+Jagged1 1.23+0.12" 0.95 +0.08" 0.77 + 0.06" 0.62 +0.05" 0.91 +0.07" 0.70 + 0.06"

ZERAPR R 00T« 5 NC 4LH#, "P<0.05 ; 55 Sal-L ZHILAL, “P<0.05 ; 5 Sal-M 41 HL#:, "P<0.05 ; 5 Sal-H 41 14#:, "P<0.05

collagen-1

e .. -.. 129 000
collagen-TT  s—w w————— 138 000
PONA s e e g e 29000
MMP-2 - — - - — 74 000
Notchl S s e 125 000

Hesl o o e G w32 000
Bractin s w———— - 42 000

A B C D E F

& 3 &4 collagen-1. collagen-II. PCNA, MMP-2, Notchl .
Hes1 & QKA EN 5 [ A: NC4, B: Sal-L4, C: Sal-M 41,
D: Sal-H#H, E: Jaggedl 41, F: Sal+Jaggedl £

Wi
Sal HA Z AP RGBT, AR HTR . PR

AL RIS E 0 HRARIE, Sal XFHTF S HepG2 4112
35 . TR BA MBI 5 Sal AT M4 K
2 11 SO 058 S IR ET 4 4 M s e R e s
Sal %S A H AU T 1 6 T Sal X HKF
BB TR R SR B S A SROE . PCNA X4
Jarf i DNA 21 2 63, HFRkok Pk, 40
BB BE SRR ) MMP-2 RS A 40 D 40 3 5 A
JEELHSL, fREA T AR RE S 0 R LR A i Y S
R R R TR S R ) e R %, B, i
22 10 0 D A 1 RN S A A L A0 SE B TR, W RB 2
O 2T A 20 MO B S A, R IR A I T
fiE O TESRIRIE T B2, collagen-1 . BidEZE 1
LT 4 ¥ 1 46 (1 K40 3 m H7 %, collagen- 1
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collagen- Il J& TAELF4EfbE 1, HAMEZ, nlfeit
TP AL AR " AW SE Rk, Sal Wik
JE AR PE M ] HKE 3586 . T8 & PCNA, MMP-2,
collagen- I, collagen- Il ZE 1423k, JFH 2 it Ji5) 10 BEL s
fE GO/G1 i, FH] Sal i # | HKF 3§58 . £ 88 M
JEE G, 7R Sal W RE IR T IR IZ I T 7E A 2L
2.,

Notch R # fis) FE R 9 JE IR Hes 1 18 42 41 g 1) £ Fif
A WA o 0L MR RGE, Noteh {5 538 B AH L E A
Notchl } Hes1 £ 5 Ji7 i ] Ju R 8 5 1 8L Rk T
HAie HE B il ) SR B ' Notchl, Hesl 76 H i
W] R Rk 5 T Noteh {7538 % 1] 24
308 1 L 5 R ROl TR SR AR 2 AT
ZRER, 5 NCALE, Jaggedl 40T Notchl |
Hesl 2 IR E T, dHMudSsE . TR ae I Hom, R
AL, 5 ER#5 —2, /8 Notchl/Hesl i
PSS T HKEF B0 . B8 SRR G s R 1
Hb, ARBFFEIE K B Sal AT 52V P ARR M 1 1 ) HKE
H1 Notchl. Hesl 2 13k, #Ell Sal #] fE 38 12 41 1
Notch1/Hes1 18 B4 1 HKF 8458 . 1T 88 B e B4 1
T ISR ZAHEN , AL = R i Sal 4 HI YRR T
PN I Notch 38 1% 7 Jagged1 T i HKF, %53 HoR,
Jagged1 V855 1 774 Sal XF HKF ¥458 | 286 S A
B HIVE R, #F—25UERH Sal W] BB 22 71 /i] Notch1/
Hes 1 3 AN HKF 38515 . 1288 MR RA A

25 L TR, Sal W] BE 3 i3 #1 #ll Notch1/Hes i [
i HKF 34950 . 3288 MG i, SR, AWFSE
FAEANRZAL, AFFFALAERS L5 FHE T Sal X
HKF 3451 . 1B 8% R0 S50 mi ity 410 1 46 1T B AR 7 1) B
il WAREATRN LRI, 5 ST R S
E— PRI IOUE TR 2516 B IERf 1
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