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MUAZABKRBIEDAXBHEBEIYAPEERNFIBREEZE
B & 4 40 B 1 5E

HER EEH XZ2E RRE IRET KREW

B

[(# ZE] H#  E5 hypocrellin A(HA)BEA LED £1 56 fRSTHE T Yes MG EE I (YAP) i 428 0 MR 2 325 L 2T 2 40 At (K s ) 34 5
PIVER R . Ak RACEE IR KFs IR AT 1540, 28 340 KFs 43 % IR 2 (H 2 (1.0 wmol/L HA 4b 38 ) (L4H (3 J/em®£L 5 IR ST ) (H+L
2B M X HE(NC) FoRi 4] (NC R +H+L 241 Y AP R +H+L 21 A5 I 20 A 38 78 119 OD,5, 7K SF- S BrdU BHPE 26, S04k 1 6 A i — 8
(MDA) B LY AL (SOD) 73 e H Ikt A AL Y 8 (GSH-Px) B & B, YAP  B-ZE R [ (B—catenin) U R K KFE . HR H4YL L
ZH \H+L#ZH KFs 19 0D, . BrdU FHPEZE SOD }2 GSH-Px f 5 i | YAP }2 B—catenin HZ2 25 7K F IR T4 BRZH , MDA B& 5 T BEZH (P
<0.05), H H+L A4 FRF84R 2805 H 20 LA TEW] 2. (P<0.05) ; YAP TRz +H+L 2H KFs [ 0D, . BrdU FH4: 5 .SOD & GSH-Px 1Y £ & |
YAP M B-catenin I 57K P2 5 F NC Frbi+H+L 41, MDA i & f IR F BURL+H+L 41 (P<0.05) . #5188 HAICA LED £056 MGy i 4
il YAP/B—catenin JRAIN I KFs BEH 40T KFs S0V B

[ 48R DR IZ I8 s RUAT 4R AN s P40 2 A B8 ; SRV Yes HIEZR
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Hypocrellin A combined with LED red light irradiation inhibits the proliferation of keloid fibroblasts through the YAP pathway
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[Abstract] Objective To investigate the effect of Hypocrellin A (HA) combined with LED red light irradiation on inhibiting the prolif-
eration of keloid fibroblasts (KFs) through the Yes associated protein (YAP) pathway and explore the underlying mechanism. Method KFs
were primarily cultured and passaged. The 3rd generation KFs were divided into the control group and H group (1.0 . Mol/LL HA treatment), L.
group (3J/cm2 red light irradiation), H+L group, negative control (NC) plasmid group, NC plasmid+H+L group, YAP plasmid+H+L group. Cell
proliferation OD450 level and BrdU positive rate, content of oxidative stress indicators malondialdehyde (MDA), superoxide dismutase (SOD),
glutathione peroxidase (GSH Px), expression of YAP and B—catenin were detected. Results 0D450, BrdU positive rate, SOD and GSH-Px
content, YAP and B-catenin expression levels of H group, L group, H+L group were lower than those of the control group, and the content of
MDA was higher than that of the control group (P<0.05). The changes of the above indicators in the H+L group were more significant than those
in the H and L groups (P<0.05). 0D450, BrdU positive rate, SOD and GSH—Px content, YAP and B—catenin expression levels of YAP plasmid+
H+L group were higher than those of the NC plasmid+H+L group, and the content of MDA was lower than that of the NC plasmid+H+L group (P
<0.05). Conclusion HA combined with LED red light irradiation inhibits the proliferation of and activates oxidative stress of KFs via inhibit-
ing YAP/B—catenin pathway.

[ Key words ] Keloid; Fibroblasts; Hypocrellin A; Proliferation; Oxidative stress; Yes associated proteins
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ROFAL NIRRT TR B &R0 o e, ml bl
JCIR A RGN 168 7 AR AR MR R IZ TR
TR VE 2 812 . A140% A (hypocrel-
lin A, HA) & —Fift A oy B 24 77 21 3% op 52 IS 21 10 Dl6
R, A8 2 b A e g v J 7 000 o) 987 40 5 A B g AR
FHE L R K 600~700 nm ] L% 5 i Ak
AR PRI LB 5% B IR I Ia 55 B IR vh & 4506 7
M. A BFST IR IE HA BE WS 34 5 21 % 16 7 Bk b
A RIRIZ S IR ITE T . Yes AHOCEE HI (Yes—
associated protein, YAP) f& Hippo 17 7 i 09 T IiE 5 =
I3 o WFSEHRGE , YAP TERRIRIZ P& T e 72 v A2 2 Al
LRYEA G AT HA RIPURVE T S A0 YAP 38 A
KM AR I A SE R X HA BE LED 210 B g%
W YAP AR il RIR 295 AT AE A (keloid fibro-
blasts , KFs) 3§ 58 (1) 4= W) 22 4E H e WLl R FF AR R, B 7
HANR HA BB 20CTE MR IZ 95 T R 97 I (8 2
Bl

1 #MREFE

L1 HEbRA B 6 B IRIRIZE A LAt T o
Bt B 5% — = e 52 TR DB 1) S8 AR SRR 2 0%
HA, Hrh Bk 16 Lotk 5 B, AR 24 ~ 36 5 P
(28.82+5.23)% . AMFFARAFITACIL Ir 27 B Bl Jes 2 —
PR [ = 24 {0 B 2% O3 2> A vfE (AL HE S - W2023034) , iR
BB E.

1.2 EZHAES  HA T H Rl CEAEY R A
Al , B XS B (negative control ,NC) JFURL . YAP FiRiIA H
B & TF A PR A W, CCKS 4 i 1 FRAG I 38 751 2
A BrdU 4 i 33 i A6 I 0] &5 0 il B b3 28 36 AR )
FHE A R RS A= R 23 W, N ¥ (malondial-
dehyde, MDA) \ﬁfﬁfh%ﬁifkﬁﬁ(superoxide dismutase,
SOD) 4+ W H K 3 48 1k ¥ 1 (glutathione peroxidase,
GSH-Px) A I 1070 £ W A 1 U U ATE 5 0T, YAP (B
~catenin {Y—JTI4 H 3 [E Abcam A W], 413 46 1
H 3£ Thermo A Fl, LED £ZI3650IR A A h E R} 4B F
TR AL R R 7 R BER R RS H L

R AT
1.3 JiE:
1.3.1 KFsWEAREE S FIBERR 5L 22 vh i b PEPR IR 2

TEHL, KRR R AR 0.25% JiEE M Bl
4°CIHAE 10 h, BEERER 2% vhil Ve 4120 850 1 mm’ (4
AHTFFE A 50 mL B0 A 30 £ 0. 2% 1V BUE
JREEIEFE 37°CH Ak, H B A LU 20K, T AL B
200 H it ¥ €, €W 1 000 r/min B5.0> 10 min J5 1% 8
DLE, 1A 10% B4 13 Y 1% 37 38 38 508 1 40 g

TR RET 2x10°1 . WA TERE S, B 2
TP, TR AN M55 15 80% W HEATIHALALAC I AEF 3
X KFs #1752 AL B

1.3.2 KFssrgl A B 55 3 4% KFs #EM7ERT 3
o BRI By R A T A LA B DX B 7EAS 2
Yy E; FERE B 3%, R EET LED 2006 84T ; @QH 41 . ¢
A 1.0 pmol/L. Hypocrellin A RORE SRR h B 7 FRsk
4 h; L 4 : LED £LG R, R 3 Jem® R 5 %5
5. 68 mW/em? BE 2 20 mm B [H] 9 min; @H+L 4 : S 24
T Hypocrellin A 203 S5 4[] H 20, 1M 5 45 3 LED £
JEHR S A Lo 41 ONC R4 - 5 e NC Bk R
K e B K 2.5 we/mL; @NC BRI +H+L 2H : % 44 NC
JRORL JFORLZE e BN 2.5 pg/mL, [R5 45T Hypocrel-
lin A kb3 7 J5 45T LED 2106 RE ST s DYAP Fiki+H+L
ol LY YAP IR ORI 2 BE Sl 2.5 we/mL, [RIBT 5
%57 Hypocrellin A 203 115457 LED 210G GT .
1.3.3 IG5 AT KFs $2 R 78 96 FL 1% 37 4
W KRR 20 b A AR ERL TS 7R A B R AL A
10 L CCK8 AV , 4k £ 15 3% 2 h J5 78 B A3 H A I
450 nm R AMOEEE (OD) .

1.3.4 SALN B PR AR KFs 2R 7E 12 FLEE 3R
Mo, B 5% 20 h J5 43l AbF T 5 ARG 20 i MDA |
SOD . GSH—-Px [ £ & , K I #5442 B 5] &5 14 B 3
i

1.3.5 HARRKFEHRM  KFs $2F7E 12 fLE5 3R
Merb, K5 5% 20 h J5 4y 4l A i 5 SR BUE PO T E G
FE AR E B A5 FB 30 we 2R A SR TN 04 I M 5
JRETHEAT RS, PR IK PR A i PR 2T A R A, 5% W AR 5
HH 1 h,4CHEE YAP —HT (FBELHLH] 1:1 000) . B
—catenin — ¢ (i BE LB 1:500) 5f B-actin — BT (F B
il 1:5000) i 2. R H W E bt (5 B L) 1:
1000)1 he 355 EBERE LR 2R 48 v RTHS IR 21 4 2 i v
A YAP . B—catenin M B-actin #4175 , UL B—actin Y
S IKEEAE NS T YAP  B—catenin [ 1 ik
Ko

1.4 Giit=#0rvE RA SPSS 22. 0 #EAT40 24 AL B,
IEAR AT TR s R, A1) BRI R
2203 B B LSD—1 I LER . P<0. 05 i 25 5 A 41t

2 R

2.1 HAHKA LED £ RGN KFs SEFE A2 H 24
Ml L 41 KFs 19 0D450 7K “F fik F X B 41 (1=7. 032,
5.711,P<0.001) .BrdU FH 4 A% T XF fE 4 (1=6. 579 .
6. 041, P<0.001) ; H+L 41 KFs 1Y 0D450 7K °F- &% BrdU
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MR IS AT21 3 ABKA LED DGR 538 i YAP

8545 BH 2 W)

i PRI 35 4 0 A
2024 4E 2 H

P A% T H 4R L 41 (1=11. 473 .10. 280, P<0. 001) .
ML 1,
#1 47 KFsEK TR ELE (cxs)

215 W% BrdUFHMER(%) 0D450 7K F-
Xf 6 77. 84+6.23 1.03+0. 11
H4 6 54.95+4. 66 0. 65+0. 05
L4 6 56. 51+4. 857 0. 7120. 06"
H+L 4 6 29. 4943, 3202® 0. 34+0. 0472%
FH 98. 816 96.919
P1H <0.001 <0. 001

T SRR HE RS, VP<0.05; 5 H AL HL AR, 2 P<0.05; 5 L4L L
#,9P<0.05,
2.2 Hypocrellin A B LED 2156 B8 5 X6 KFs S 161 3
BRI H Z4HA0 L 41 KFs Ff MDA AY7KF- X5 iR,
SOD ., GSH-Px 1Y 7K - ik F Xf B 41 (P<0. 05) ; H+L 41
KFs ff MDA #J7KF 5T H 4081 L 41,S0D . GSH-Px i
KT H LM L 41(P<0.05) . W3 2.
2.3 Hypocrellin A B4 LED Z16 B 8 X KFs /' YAP &

P D — —

dlllnlllb
HA

p-actin
of L4

AN YAP U FK ;B M B—catenin [ 1k .

H+LA A

K2 4AKFs S RHKFH LI (rxs)

a9 MDA SOD(U/mg) G
(nmol/mg) (U/mg)
YR 6 0. 73+0. 08 0. 38+0. 03 0. 890. 07
HZ4 6 1.15+0. 117 0.25+0.02% 0. 64+0. 05"
L4 6 1.22+0.10Y  0.28+0.02°  0.61=0. 06"
H+L4 6 1.59+0. 12729 0. 160. 017%% 0.39+0. 0472%
F1E 69. 534 109. 667 79. 794
P <0. 001 <0. 001 <0. 001

1 : MDA i N % ; SOD by S Ak W B AL i ; GSH-Px 4%
I H B A X IR g, TP<0.055 5 HAL L #, 2 P<
OOS-ELQEH%? ¥P<0.05,

RIS H 4R L 20 KFs *F YAP A9 E kKK T
xﬂﬁz (1=8.705.10. 446, P<0. 001) . B—catenin A ik
TR T4 BRZH (1=10. 608 . 11. 776, P<0. 001) ; H+L £H
KFs 1 YAP iR IE AR T H 4 F0 L 41 (¢=16. 432,
12. 598, P<0. 001) . B—catenin 1)k KK T H 21
L 4 (t=13. 587.7. 668,P<0.05), WLIK 1.5 3.

peatenin MR SN — —

HA

H+L4L g

1 441 KFs " YAP . B—catenin i) ik

R3 4ZHKFsH YAP,B—catenin Fi% 7k T8 EL B (x£5)

20 51 kA YAP B—catenin

X g 6 0. 87+0. 09 0. 83+0. 08
H#4 6 0. 52+0. 04" 0. 46+0. 03"
L4 6 0. 45+0. 04" 0. 40+0. 04"
H+L#H 6 0. 22+0. 0272% 0. 26+0. 0272%
F1H 148. 581 152. 667
P{H <0. 001 <0. 001

HE:YAP N Yes MK 1 5 B—catenin N B IR [ 5 55 % iR
4 HHR, UP<0.05; 5 H 41 Ho g, #P<0.05; 5 L4L Feds, ©P<0.05,
2.4 HEYLFRLXT Hypocrellin A 56 A LED 215 J& G 411
il KFs 1 YAP B2 520 NC iR +H+L 2 KFs
YAP . B—catenin [ ik /K Pk T NC Jiki (:=13. 919,

VAP G e

17. 557, P<0.001) ; YAP Jii ki +H+L 41 KFs ' YAP.B
—catenin B IAKFEE T NC Bk +H+L 4H (:=12. 736,
13.942,P<0.001), WK 2.3 4,

2.5 [ YAP %} Hypocrellin A B¢ LED 15 F8 54

*R4 3HKFsH YAP, B—catenin FTi% 7K AT EL I (x+s5)

20 54 % YAP B—catenin
NC ek 6 0.93+0.10  0.97+0. 09
NC B +H+L 40 6 0.35+0. 04" 0.29+0. 03"
Y AP JFk;+H+L 4 6 0.91+0.10% 0. 83x0. 09?
FA4 90. 333 135.719
P1H <0. 001 <0. 001
T YAP N Yes HIFCHE [ 5 B—catenin N B-E I ;5 NC

Bk 4 b, VP<0.05 ;5 NC Feki+H+1L 24 b i, @P<0.05,

NCFR4L

NCJiRi 4 NCHR+H+LAL  YAPHURA+HALAL A NCFR+H+L4L  YAPUR+H+L4L N

TE AN YAP IR KB L HE; B A B—catenin 2615 /KA LU A
2 341 KFsH YAP . B-catenin 22k 7K1 L4
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il KFs G5 52 NC ki +H+L 41 KFs [ OD450
K Je BrdU BH P AKX F NC BTk 4 (1=15. 682,
14.057, P<0.001) ; YAP Jii i +H+L 20 KFs A% 0D450
KK BrdU BHPEZE S T NC Bk +H+L 4H (1=13. 430,
10.991,P<0.001), W3 5.

R5 3IHEKFsEHEK TR (exs)

gl wa opasokr UM P
(%)

NC B 6  1.06£0.10  74.596.69

NC FUki+H+L 41 6 0.37+0. 047  28.59+4. 417

YAP TR +H+L 4 6 0.91+0.09%  63.93+6.53%

A 120. 335 97. 671

PR <0. 001 <0. 001

T« 5 NC Bhi2H Fe A, PP<0.05 55 NC ki + H+L 2 He %, 2P
<0.05,
2.6 F 3 YAP X} Hypocrellin A B4 LED £1 5 J8 5417
il KFs %01k B 3 B9 52 i NC R +H+L 41 KFs
MDA 7K F NC JERL4H , SOD . GSH-Px i 7K Ik
T NC ik 21 (P<0.05) ; YAP Jii #7 +H+L 20 KFs
MDA HJ7KFEARTF NC Fiki+H+L 41, S0D .GSH-Px (17K
5T NC FOR+H+L 41 (P<0. 05) . W3 6.

6 3AKFs EFHKFHI LB (rss)

21 51 % MDA SOD GSH-Px
NC JFokigh 6 0.81:0.09 0.45+0.04 0.81x0.08
NCJFR+H+LA 6 1.67+0. 147 0.19£0. 02V 0. 4420. 05”
YAPFR+H+LZA 6 1.03+0. 11% 0. 34=0. 03% 0. 68+0. 06*
FH 90. 271 105. 724 50. 736
P1H <0. 001 <0. 001 <0. 001

T : MDA TR L ; SOD MR A b B ALt ; GSH-Px A4
JoEH R S AL M 5 5 NG Bk 4 Hgs, UP<0.05 5 5 NC Bk +H+
LA H#,?P<0.05.

3 it

£IGCER G OCHON 163l 197 B R IR T R IZ I |
JERE B K R I8 | 4 B P S R IR s 1 R R
O HA JE B ATLLE TP PR BUE B N . A
WFFEHRAE , HA A 216 X0 i 20 e 1) A8 0 VE A s
HA SRZ0EIE5E . KFs 1 B 5 R MR 2 95 T mi e 2
HR R S B B R T R O R I PR RN S A AT 5 IR
SC 6B FIT RS A IR TR R X KFs 1 38 5 K R
H A B EA IR Y H B ETRORIZ I I IE R IR
JPRCRIFAS NI IBIT R MR R3S . AR
BCA i YCRGH HA 520568017 Kis 4038, 5 w045
#5718 HA BEA 20OCTE IR IZ 98 v 0936 97 I8, 8 2o
CCKS 751 Brd 326 0 18 58 0] 60 HA F1Z1 5 B ol 156
A AL BRI KFs A3 5E , HA XF KFs 358 A9 4E H 5

LA ] ek R 200 398 B 1) RN, — B, £006 X KFs 38 51 1Y
HIVE S HoAp 2 B E 8 197 ik KFs B4 5E Y
gEIRW G RIS TR HA BAL6RT KFs B5E Ry
TOHI/E F 3 1 5l Ab 3, SR B HA FnZiB Ik A 2] B
HHE 58 A 2 BN I AE o

21O A B e fb 2 Ve S8 [ i A
SRR O R AR DS . HA AR AR, WA 3L
J6JE e R Ut [ H 3 AR BT OR S AL 3k
AR VE RS . diiEdE A i JEVE AR & AR A AN i
W55, N8 Bt AL = MDA A2 ji6 22 ) B AS IR 7
FEPLE ALY SOD Fl GSH-Px ., 2 Bl 4t SE AL W) & 1 [
o ABEFE T, HA FIZ0% 5k 4b B KFs J5 40 i
MDA 7341, S0D Fil GSH-Px & B &ML, 0] HA 1
IEYEA G KFs A0 R B VR, o i 4w
ARG ST 7 3] B8 8 2 B A B O =X KFs
HH . ABFSE T HA S 206X KFs 000 1
PE SR F i Ab B 3 — 235 5 5 1A Ak B4 o1 200 Pt 3
FEAEFH S SR A 25 SR &

21 i 344 5 K SR A N 37 B A 2% A5 S I I R
Hrr Hippo 18 B AESEfL L& FEORSF HAEH) 1z . YAP
B Hippo W R E S SEmA, Haim 28y
UESE YAP EA e85 BT praftbERH " %
BCET A 4 M S AR B P iR A rh 3k 263K YAP D82 2
a5 405 B A A B s A R A e, Y AP il
AN B—catenin 3K 1Y 7 AL UE 40 i e AE >0 AR B
2, HA FIZ0G Bl S 3K A Ab 38 KFs J5 4B YAP
FI B—catenin FYFRINIHFEAL, IF HI A AL FR S YAP F1 B
—catenin %ﬁﬁ%f&ﬂ@&i@%ﬁ%,%ﬁ%ﬁ/ﬁﬁﬁﬁﬂ]
] Y AP/B—catenin 348 HLIEA5 4 B 4400 161 550 17 B 5
Jy ik —2 B YAP A2 7E HA BXA Z006 ] KFs 34
FE R VE L AT T T T % Yl SR 9 396 7% SC 56, HA
XA 2060 FR Y [ I e k. YAP 638 FORIIE A YAP fY
FEIR e, 20 P01 U 55 AR A T TR i 1 A FH B
FH] HA BEA ZDGE 0] YAP i 290 KFs B45H |
H8% KFs 40V .

Zg FRTR  HA FI LED 215 I8 5 4 8 2 310 KFs
HABH O KFs A0 R 3, PO A 4 i 389 5 3SR
AN PR VE 58 T B —Ab B 4036 Y AP/B—catenin & 1%
J& HA B LED £DG RG] KFs ¥E58 0% KFs %
AR AR DG 3 F AL 2 —
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