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HE.HN AR 5- BB K3 A 77 ik (ALA-PDT )3 i JE AR 4F 4 2w i e A JA B B AL | 4 6 Rz
B B R A Y 2 JRL AL A =2 & ST IR 4R AR BR 3h 4% iP ik (PBS)ZE VA B 6 AR B JE 849 5— &R BR X 8% (ALA)
WA, AMAT 635 nm Ak =% (LED) MO B RBH. KA @it H6XA & (CCK-8) &
ALA-PDT s #i Ji ax, £F 4 2m B 38 58 04 %5 v, FF 2 ) 5% B SR 6B 4% R (real-time PCR)#= Western blot 44 ]
B0 R A Yt B P IR & @ T (Collagen TTMRNA K- & @ Rk K-F, L8 55 asBMARZ PBS
2013 ,CCK-8 4 R & W, ALA-PDT el R A 4 dedm e A &, HAph) VB R KA ALA R JE 38 hmik b7 3%
3%, % ALA 3% 4 0.500 mmol/L i394 48 B 5281 B, RT-PCR #= Western blot 2 % & 9, 8 & ALA R JE 3%
X ,CollagenTl MRNA K -FFo % & F A RFR % T K, % ALA B EAF 0.500 mmol/L & T & £ & A&
15, 4518 ALA-PDT #bA 375 R R 4 dedm R 38 76, 4R 4E JA £ ALA K JE % 0.500 mmol/L B 5 3%
ALA-PDT T 48 2 i i #40] aJB A%, &7 4 2w i Collagen Il # 4 5%, , 33t o 4 ) i B 75 95 69 T A%,
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Impact of ALA-PDT on fibroblasts from keloid and its mechanism

Zhi-juan Zhu, Qi-ying Wang, Xiao-li Wang, Feng-min Song
(Department of Plastic Surgery, the First Affiliated Hospital of Zhengzhou University,
Zhengzhou, Henan 450052, China)

Abstract: Objective To study the impact of 5-aminolevulinic acid based photodynamic therapy (ALA-PDT) on
proliferation of fibroblasts from keloid and its mechanism for guiding the use of ALA-PDT treating keloid in clinic.
Methods Fibroblasts from patients’" keloid were primarily cultured, then those cells without significant difference
in growth state were divided into control group, PBS group and 6 ALA groups. Each group received PDT of 635
nm light emitting diode (LED) laser irradiation. Cell counting kit-8 (CCK-8) was used to detect the suppressive
rate of ALA-PDT on the proliferation of the fibroblasts. RT-PCR and Western blot were used to detect the mRNA
and protein levels of Collagen Ill. Results Compared with the control and PBS groups, ALA-PDT inhibited the
proliferation of fibroblasts and the suppressive rate was gradually enhanced with the increase of the ALA
concentration. When the concentration of ALA was 0.500 mmol/L, the inhibition was the strongest. The levels of
Collagen I mRNA and protein were decreased with the increase of the ALA concentration, and the levels of
Collagen IT mRNA and protein were the lowest when the concentration of ALA was 0.500 mmol/L. Conclusions
ALA-PDT could inhibit the proliferation of fibroblasts from keloid and the inhibition would be the strongest at the
ALA concentration of 0.500 mmol/L. The mechanism may be associated with the suppression of the synthesis of
Collagen 111 in scar fibroblasts.
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PRI IZIE 2 —Fh il H R 20 R LR 43 A
PRI, SR Sy A A B IRZE SO0 T4 45 7= A=
T BRGSO B P, I LA 4R A Y 1
BRI L 47 5 5 AR S P D 1 ) I R MR AR
BURFIEY, BT, BARIBITRIRIZIE M RO kA
RZ ABSTRCA R, [T B R I AN RS20 A
WM R, R, FHEITRUF A R A
BRFBRANGIT Tk B LE R,

Y6 3l 7197 1 (photodynamic therapy,PDT ) J& 1
JEEGRIZ 5T, iz FHAERGEHOE RS, 5 R GEOR)
AR A EAER, P2 A iR A A 3, TS =
LURIIRTT kP, 5- LR (5-aminole-
vulinic acid, ALA) i1 H 22 BEHRR i A 7F ALA
B IR T G, HA B I A R —FIOGEGH, 2R
PG BB I 2T 28 I RTRD BT, (EAE 4 P — S il
AIAE R R G Ak S B S 6 R T Y SR b sk 1X
(Protoporphyrin 1X,PpIX)“, ALA-PDT & 7F Bz ik
P SR A T B O, R AR B BRI
BEPE S R e 45 T B AT BB T AR AR
A WIS, ALA-PDT X TR 48 B A — 2/
ST, Wk 4 0 A Ol A 5T R IR B0 196 s BRI
JRA R 5 UM R R SR T 22 R g2
B ABTORE R B R IATT AN BN 5 £ (e A
SN ALA-PDT A fig/2iE o Akt i42 i
A SE T K F 4(programmed cell death 4,PD-
CD4) & YR IR KT AR T S5 HE B 1 4T 4 2
LR T R AR TR s LA S5 BALA-PDT T
TER FRIRIZ A, SR BRI IZ T8 9 AT 4 4
L B AT R D IR AR R4 /) B B AR
YEHI A LA S BRI AE AL v AN B

I, A5 i H A0 TG & (CCK-8) ik
Kl ALA-PDT SR AT e 4n M (7, SEme 3R
& 5% 207 (real-time polymerase chain reaction , real-
time PCR) F1 Western blot 75 {5l ALA-PDT 4b
Jii AT 2 40 v Jie s 8 1 T (Collagen 1) 5 mRNA
MEFRRINTEN, KT ALA-PDT IGY7 IR IZE
(AT REALT, MG IKiZ F ALA-PDT 36T IR 2 9%
PO AR .

1 #MHEERE

R
3T Collagen 2 57 B B MK 16 [ 55 [ Santa

11

Cruz Al AP N H IS -3- B % S H (GAPDH )
BT REUA I [ 5[ CST AW, B i A b Wi
(HRP)$RicARPiF 19G 1 A At st P A2 &M AE W He AR
AR F] L, ALA T 5 €[ Sigma 23 7 , PrimeScript 11
1st Strand cDNA Synthesis Kit RT i{#] &ty [ H 4
TaKaRa /A H],CCK8 It H H 4 Dojindo /A 7] o
1.2 HLARIFEFEALEEFE
121 st tmin kR YIRAMG)G 1~ 2 4
8 i B A UE S RIRIZE , R T A
J7, It E AR, YIS BVRCE T e v
DMEM 4l 35 35 1Y 50 ml B0 58h, Avk &
TR FF o
1.2.2 R4 sminny fRXZER  ERBELOEN
i) DMEM 40 i 15 32, FH 0.25% 5 5 2 VA Wi iR
h 2% ik (phosphate buffered saline,PBS) fx & i
Ve, RERRIR ALV e /IO BT BRIR T o g
SR AT 1 mm 5K 254K, PBS FRIR i & i ik
ARBEIMBRE, FA 15 ml BLOAEH A 2.4 p lUml Ak
AT AW, HCE T 4CORFIS b7, 55 2 K
B, WA MR I I, PBS Yk 2 1Kk,
A 10 cm 4 REFE ML, A DMEM 41 i 8% %
W, FHERBMERE T EBR R LI 1 mm® /M
LU R G, B 50 ml B0 A A 5 AR AR TG
1134 DMEM 21 L1557 FL il 11 0.3% 1 784 Jie Jit il %5
W, 37 CRMEE AL 2 ~ 30, LA 200 H 4R IEM i
7,1 500 r/min B5.00 5 min, 3% 1, ADT5E H 10%
JiG 2R 1L ) DMEM ¥ B, ek Eob 40 i it
B, W40 MBS RN T 10 om 55 3R ML 765 10%J1 245 1
51 DMEM 3532 55 (& 1% 5555 %) ,37°C 5%
Ak CO, &4 T HESR.
1.3 KWHHRKLIE

W FTRE TR0 A ROIRZS T I 25 57 A RIS BT 4
YA RD T 96 FLARAT 6 FLAR , 434 8 41, [ Hh s H
XTHEZH (A 41),PBS 41(B 4), LA & 6 4~ ALA ;5%
WA (C.D.E.F.GFIH). AT 10%/64 1
5 1Y DMEM £ 3% 3 B 4145 T 10% fify 4F 1ML 75 1Y
DMEM 535 551 PBS Zb3H, 6 4~ ALA 3575240 43 51
45T 0.0625(C #1).0.125 (D #1).0.250(E 4 ).
0.500 (F 41 ).1.000(G 1) Fi1 2.000 mmol/L (H 41 )
ALA i3RI 10%M6 48 11175 ) DMEM 15373, 5h
5, 44T 635 nm LED oG Es R ET 10 min 54k
ZL3ESE 24 ho 96 FLAR A H] T CCK-8 A4l il £F 4
RIS AN IR . 6 FLAR 40 A T $2HX Collagen TN
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5 13 1 SR, 4 5- BRI OGS T3 H M R P AR AR £ 9
RNA I H GORHASRL = b2 (x + 8)Fom  RIW I 225001, 1

1.4 ALA-PDT XJ4RJR B £F 4 40 AR E 5E B8 1 B9 540

] 96 fLAR HHAEFLAINA 10 w1 %) CCK-8 IF ¥ ,
PR EEE SR R L h, RSP
£ 450 nm AP EEE . A2 AL AR R
il #58(%)=(1- 5250 fLF- 3 OD {A / Xf B L4 OD
i) x 100%.,
1.5 3|#i&it.RNA $2E# RT-PCR
151 3l#%+ RT-PCR 3|4 % H Premier 5.0
ATt i AR T A TR A BR A R AR,
Collagen Il 1E [ 514 : 5'-AGTAGCAGTAGGAGGACT
CGCAGG-3', 2 [f]5|4) : 5'~-GAAGCCTCTGTGTCCTTT
CA-TACC-3",5 WK Ji 24 bp, P4 F B 227 bp;
N2 GAPDH iF [ 5|4 : 5'~ACCACAGTCC-ATGCC
ATCAC-3", 2[5 |4 : 5'~-TCCACCACCCTGTT-GCT-
GTA-3', 9 #4 i BX K JiF 450 bp.,
152 RNA #2734 RT-PCR 18 Trizol fli32 i
HH A5 42 45 RR I 2 41 B P L RNA Collagen T 5 4
ZHL[H GAPDH [RIE Y 1S, § A5 94 CTAEE
5 min,94°CA:ME 30 5,59°CiE k 30's,72°C #E{H 60 s,
YEEF 35 MEHS, 72°CHEM 10 min, P2 BE
PHEERC K, 28084k 2 B Y € e N FHEE I o3 B 3R
S3HT AR 2R R OB A
1.6 Western blot &l

IR 1 it TS A5 350 P A () 2 ) BT 24 A
FH & g B SR 520 AL, B0, 25 13 A PBS
VEARAL 3 UK, A B 28 vh , oK b JICE 20 min, 1
HE LW, 550,12 000 r/min, W H 3, 2840k oy
T EE AN 7 A IR S B, 7, W URIRAEAE
-80°CYKAE % o ARG M4 E FIRE S 50 w ol FL
LRE, G TRE IR ER AN — SR J Ik B E IE R Uk
(SDS-PAGE) J&, ¥R RMMRA4ERE L,
5% s w4 (TBST Bl ) rhdsbbA o 82 ] TBST YA
JE AT RPEREI . —BT (430 1 1000 4T A
GAPDH F1 1 : 400 “F4; A CollagenIll ) #4428 Jia. i
B, TBST VR 3 WS IMAZHT (43 B
FALYIBEARIC A BT 1 40 000 Hdif 19G)Hilk s
IR 1he TBST YRGS FHR R b 2% KOGk i 8
B oA & SRl SO E(E , LA GAPDH 1IN
%, HEREAREN S GAPDH H(EAE N Collagen
T2 AR e ik f
1.7 SitFEFE

K HH SPSS 17.0 itk i A7 5l 73 dr, i

W L3R FH LSD #6536 a% Dunnett t3 #556 . P<0.05
EREGHHENL,

2 HR

R AT
LA B PR IR AT 4 20 B S AR T A B I | 4
JHa 1B DA A0 58 R 38 T AH 7 , A0 REL R , 00 T O O
BE BT, ST AR ERGE R A AREAZ T I,
FIE SR B , P e 6 i3 5) 28 635 nm LED 34
JEE RIS 10 min B9 A 4180 B AL S A
TCH AR L, 6 MARIRIREERY ALA 55 R4 A1 45
T 635 nm LED 30t i 10 min 5, WiEF4E4n i
I E TS ¢ UG T ) N R A |
s ANREAZ AR/ NSRS B DA R/ INAS B
RIREY) I IRZS WA O, A SRR (LT 1),
2.2 ALA-PDT ]It IR A 41 4 40 R 15 55

N 1 FE 2 fizas, ALA-PDT fig B B30 iR
BCET A4 M B 5, TR IR ALA M B35 hn iz i
15k (P <0.05), H ALA ¥ &35 %] 0.500 mmol/L A,
HCA IR R B e, SR SRR & ALA
W . F415 C.D.E AU, ER A4
J12# & S (+=12.807.6.800 #1 3.151, P=0.000.0.001
f10.008);G 415 C.D.E4 IL# , 2R A FI2EE X
(1=13.099.7.092 FI 3.443, P =0.000.,0.001 I 0.005);
HA5 CDEHLK, ZRAGLIT¥E X (1=
13.280.7.273 #1 3.623,P =0.000.0.001 FI 0.003);F
HY5 G HAWEK, ZRAZRITFEL (1=0473 F
0.292,P=0.645 1 0.775);G 415 H HL#x, 2R
H4iTFE X (1=0.181, P=0.860) .
2.3 Collagenlll mRNA 7k ¥

Wz 2 5K 3 R, Collagen M 1 GAPDH #~
B e Pk ST U — 2, ALA-PDT AbHE S ) g
L4240 g Collagen T mRNA 7K A% T A 2HF1 B
. HBEHE ALA BHOK LRGN, Collagen TT mRNA
AIZKEZ W R % (5 A 40f1 B 414H L, P<0.05); %4
ALA 7 W He 15 %] 0.500 mmol/L i}, Collagen Tl
MRNA 7Kk B ARE , H 5 AN FERES ALA W
AN R . Collagen T mRNA:C.D.E.F.G.H 4
srals A, 2RASHEE L (1=3.943,
4.294 5.326.10.076.10.340 FI 10.244,P =0.007.
0.002.0.000.,0.000.0.000 #1 0.000);C.D.E.F.G.H
Horils BAE, ZRA5GTFE X (1=2.271,

2.1
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5527 %

R 1 ALA-PDT 33HEJR B LT 4E 40 A 18 5E A8 189 5200

215 2 /(%X +5)
A -
B4 -
cHl 1552 2.76
D 41 4166 +331
E 4l 5754118
Fal 7125524
G4l 7252+ 8.86
H 2l 7332+ 6.65
Fif 37.562
P 0.030
100 _
80
1 T )| -
s 60 1 1
= 40
20 |
0
00 05 10 15 20 25
ALA ¥ [(mmol/L)

B2 AFREIRE ALA-PDT XHRJE A £F 4 40 B
RN (xxs)

3.623.4.654.9.405.9.668 #il 9.572,P =0.022.0.002.
0.002.0.000.0.000 #1 0.000);F #i5 C.D .E 41 Ib#%,
Z 5 A 5% 3 X (1 =8.133.5.782 Hl 4.750, P =
0.000.0.000 £1 0.002);G 415 C.D .E 4l It#, 5%
A G it 2478 X (1 =8.397.6.046 #il 5.014, P =0.000,
0.000 1 0.001);H 415 C.D .E 4l Ib#s, 2 R H 41T
22 & X (1=8.301.5.950 F 4.918, P =0.000.0.000 F/I
0.002);F 415 G . H Al bi, ZRA gt (=
0.264 71 0.168, P =0.795 #i1 0.869),G 415 H 4l It
B, 29 A5AE X (1=0.096, P=0.925)

cdl
B 1 ARERE ALA-PDT IR AL 4 4 BUIR A B R 00

HZH

F4l
(2 B x 200)

2.4 Collagenlll EAHIFRE

% 2 58 4 W7, Collagen Il #1 GAPDH Hi, ik
45 Al 5 real-time PCR #H{El, ALA-PDT &b B 5 11
TNET 4E 40 i b Collagen T 45 1 22 35K T 25 F 40 Al
PBS 2, HFfi#E ALA ¥k FE3E i, Collagen Il & 1
FIRBWEE (5 A4 B AME,P<0.05);Y
ALA ¥ 0 15 $110.500 mmol/L i}, Collagen Tl 25 1
FEARIKPR R F A AP S N PRl ALA VR3S
SN . CollagenM #5149 C.D.E.F.G .H 445345
AWE, 25 A511% 2 X (1 =2.224.2.289,
2.306.2.489.2.582 Fi 2.544, P =0.042.0.035.0.027 .,
0.024.0.020 #11 0.022);C.D.E.F.G.H 414 %5 B
A, ZRAGIEE X (1=2.324,2.405.2.471,
2.877.2.969 1 2.932, P =0.031.0.029.0.025.0.011 .
0.009 f10.010);F 415 C.D.E AL, R AL IT

% 2 Collagen Il EE mRNA 5ZHK)

MRIFEE (xzs)
2151 Collagen Tl mRNA Collagen Il ZE |4
Al 0.732 +0.076 0.261 + 0.083
B4l 0.704 + 0.015 0.282 + 0.054
Cl 0.651 +0.037 0.257 + 0.078
D4 0.553 +0.039 0.219 + 0.041
E 21 0.510 + 0.056 0.184 +0.074
F 0.312 + 0.041 0.126 + 0.036
G4l 0.301 + 0.054 0.121 + 0.082
H 41 0.305 + 0.065 0.123 + 0.065
F1H 12,514 8.471
PAE 0.020 0.010
Marker A2 B#i C#41 D#l EZ4l F#4 G4 HHA

Collagenll
GAPDH

B3 AREKE ALA-PDT SbE2xE A 4 4 AR
Collagen lll mMRNA 3% HI 0
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o513

RAIR, A5 5- FAERR R EOG ) 1T  R BT A AN i I 5

2 3 X (r =2.416.2.265 F1 2.136, P =0.028.0.033 Fl
0.047);G 415 C.D.E4 I, ZRAGITFE XL
(t=2.508.2.807 #i1 2.481, P =0.023.0.017 #1 0.026);
H#Y5 C.D.E 4 Ibis, ZRAGI#E L (1=2.471,
2.771 F1 2.461, P =0.025.0.019 Fi1 0.026 ) ;F £ 435
5 G HALE, ZRA5 12 L (t=0.092 F1
0.055,P=0.928 £ 0.957),G 415 H 4l IL#x, 27 A
Gt L (1=0.037,P=0.971).

A4 B#H C4H DH EH FH GH HHA

% Collagenll

- e Wy e L e

- — --. S B 8 GAPDH

4 AERE ALA-PDT AbIEXT By £F 4 40 B o
Collagen lll & B &£ R0

3 it

P IR IZ I5 S H T 300405 5B 7 4T 4 240 if o 5 0%
BR, L2 e A R BOK A i A1 B HE AR |
A W R IR SN FEESARIAEA T .
J Jir 2 1 T LA B /v A PR D 8 1 2, i R L, i
IIZIERA YT S R AR, Al 4
2% 50 ) (R R 2H 2, FFMELITRYT o

PDT J& H WA YT B2 Bk M 10 8 L yadT 7 =K.
XAMGYT T aE s SO EAER, (e EETE
H A0 N %16 R PpIX. PpIX 74035 i B 1 5 40
MERLEIN A RN, X 0] BE5 0060 2 A B I P
AR S, MU BN B A e A T oA O, T
H5{RZ8F7 B I 40 M FC At AR ARG 1 A E g
A2 AT A Ko BARIRIRIZ I —Fh R
Y paiasE AL, (B2 AR IRIR R
WITIR RS R Ko ALA JE55 2 ROGEEGH , AR
Joi AT R BE A A AR BRI R, TR AN I PN R Sl )
YERT AR PpIX S840t , a2 1M 76 Rk ot i) e
T A R I S AT A o

AN ER B RS A A B 4HH 4, ALA 4
P4 Collagen III ) mRNA Fl4E 1 # ik K F- B & F R o
275 ALA-PDT n] g i4i sl Collagen I 445 18, M
TP IR I 5 O T RN % % o ALA-PDT 7ERRIRYZ

JELH 2 P A TGP SRR B LR ST 4R AT i
SERER R S AT I i, SRR AR A
Sk, FR R R RN e A IR B AR B
TRREY . — 7 THAA B AR DCEG 15 7
2 FPIH Fe JRAE A Bs 53 A AR S A
Uife R AU I s b RE S, AT 4RI N A L)
JRE R (TR G i ZE A AEA, S A i D R
B R SR A AR SRS AT 4R R T

25 LR, AHFST ALA-PDT Al i i 30 i g
JETELT AN Collagen I A&k, 14 177 004 i
JZIE Y B, ALA 15 329 ¥R 1 35 51 0.500 mmol/L
i, S VR FH A 30 e 0 L 5K A B TG PRI RE S
G fY ALA-PDT J7 ZIRYT IR IZIE
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