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HE . B a3 F s mmint Kegdm A ZAERbuhl, Tik REREWN A Rmaie A KA
(KGF) #3AREART oML (HaCaT), BB B T F AR Rk L E(MTT) A2 HaCaT 200478,
i AR R JE AR B HaCaT @ B S RARJB A B RY | R R R BLRJE & 32 75 B3 4E A HaCaT 2 e, F ¥4l k%
(1C50) , ARIEICS03k 6 4 00 & 35 B0 R ;W40 LR 4m Lo g FAPEST BE 28 (30 pg/L A 3 3K ),
2.5 wmol/L, 5.0 wmol/L, 7.5 wmol/L &1 3 F BE2A, MaPEXTRELA(5.0 wg/mL 4 A B2 ) B & s FRLE (K An A2 A 25
M), MTT A &L04R 5 R A s f e 38 78, A X 20 e KA &4 40 JB J A AL dm it 0 ) =%, Western blotting
Aot B 2B 4R SRR dm L Caspase—3, p—ERK1/2, p—P38& @ kik, R FRFE KGFRE LA HaCaT @ HL0 h,
12 h.24 h 48 h#5 OD AR, KA & A % itHe 5 2047, 4R DR E B &89 ODAEA £ 5+ (P <0.05)
QR B #JE A4 ODAEA £ F (P <0.05),40 ng/mL KGF 2845 OD 14 & F 247k 28 ; @R Bl R JE 48 OD .89
FTAARA £ (P <0.05),40 ng/mL KGFZL85 ODAAM 24 h FF44 9 23 T A4k F 28, 0 pmol/L.0.5 pmol/L .
1.0 pmol/L. 2.0 wmol/L., 4.0 pmol/L & 3 % BEAE ] HaCaT 48 /24 h 5 89 ODAIER, 2 /A% FEL(P <
0.05), GFFEREA S ODMAMAK, 3P B THH HaCaT 2083875, 1C5044295.3 wmol/L, = & ST 4L
PRt BEZE | 2.5 pmol/L & 3 F BE24E, 5.0 pmol/L @ # FBEAL, 7.5 pmol/L § 3 FEFLL, [AME BRI G Rt A
24 h, 48h. 72hey ODAAIER, RAE LM Z &I 2047, 4R ORFHEEMGODMEA £73(P <
0.05); @BLODMA £Z7F(P <0.05), @ELLODIA TARA £7(P <0.05), K48hIF ¥4, 5.0 pmol/L,
7.5 pmol/L & 3L B SH4R G R A A fm R B — T A9 RI3EFAAE A . ST IRAL, PIMESTRRLL, 2.5 wmol/L G #F
BEZ8. 5.0 wmol/L &3 FEFZ. 7.5 pmol/L @3 F BR40, [AMExt PR LA4R G LAl m L ad A o= R pbdk, 2 74 %t
FESL(P <0.05), 5.0 pmol/L. 7.5 wmol/L 4 & 3 ¥ BE*4R 5 yA AL A sm M AT AL A T4 . 5.0 pmol/L & 3 & B
20, 7.5 wmol/L & 3L ¥ B4l | kst PRLA L Bl Pt R4 o G 3T PRLILILAR , Caspase—3 E @A KA B HZH(P <
0.05), p—ERK1/2, p—P38& G A BHAK(P <0.05), Z5it &3 FErTaeLilid 474 ERK/MAPK Fo/ 3,
P38/MAPK il %% HEVE ) it o 3 ) SRR e 4m RO S AL L 1=, LR R AUHIIE A A5 IRABT R
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Abstract: Objective To investigate the effect of resveratrol on the growth of psoriatic cells and its
mechanism. Methods Human immortal keratinocytes (HaCaT) cells were induced by different concentrations of
keratinocyte growth factor (KGF), and the proliferation of HaCaT cells was detected by microscopic observation and
tetramethylazol salt colorimetric (MTT) assay to select the optimal concentration to stimulate HaCaT cells to
establish a psoriasis cell model. HaCaT cells were stimulated by different concentrations of resveratrol, the effect of
resveratrol on the proliferation of HaCaT cells was detected by MTT assay to calculate the IC50, and the subsequent
experimental resveratrol stimulation concentration was selected according to the IC50. The psoriasis cell model was
divided into blank, negative, positive and resveratrol low, medium, and high concentration groups, the proliferation
of psoriasis cell model- HaCaT cells was detected by MTT assay, the apoptosis of psoriasis cell model- HaCaT cells
was detected by flow cytometry, and the expression of caspase-3, P-ERK1/2, and P-p38 protein in HaCaT cells of
each group was detected by Western blotting. Results The OD values of HaCaT cells at 0 h, 12 h, 24 h, and 48 h in
different KGF concentration groups were compared by repeated measurement design analysis of variance, which
showed that: (1) The OD values at different time points were different (P < 0.05); (2) The OD value of 40 ng/ml
KGF group was higher than that of other concentration groups; (3) The change trend of OD value in different
concentration groups was different (P < 0.05). The OD value of 40 ng/ml KGF group was significantly higher than
that of other concentration groups from 24 hours. The OD values of HaCaT cells treated with 0 pmol/L, 0.5 pmol/L,
1.0 pmol/L, 2.0 umol/L, 4.0 umol/L resveratrol after 24h were statistically significant (P < 0.05). After 24 h, 48 h,
and 72 h, resveratrol can inhibit the proliferation of HaCaT cells, and the IC50 value is about 5.3 pmol/L. The OD
values of blank control group, negative control group, 2.5 umol/L, 5.0 umol/L, 7.5 umol/L resveratrol group, and
positive control group were analysis of variance with repeated measurement design; The results were as follows: (1)
The OD values at different time points were different (P < 0.05); (2) The OD value of each group was different (P <
0.05); (3) The change trend of OD value of each group was different (P < 0.05); Starting from 48 hours, 5.0 pmol/L
and 7.5 pmol/L resveratrol can inhibit the proliferation of psoriatic model cells. There were significant differences in
the apoptosis rate of blank control group, negative control group, 2.5 pmol/L, 5.0 umol/L, 7.5 umol/L resveratrol
group, and positive control group (P < 0.05), which showed 5.0 pmol/L and 7.5 umol/L resveratrol promoted the
apoptosis of psoriatic model cells. Compared with the negative control group and the blank control group, the
relative expression of caspase-3 protein in 5.0 pmol/L, 7.5 pmol/L resveratrol group, and positive control group
increased (P < 0.05), and the relative expression of p-ERK1/2 and p-p38 protein decreased (P < 0.05). Conclusions
Resveratrol may inhibit the proliferation and promote the apoptosis of psoriatic cells by inhibiting ERK/MAPK and/
or p38/MAPK pathway. The specific mechanism needs to be further studied.
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22 7 X HaCaT 4 Jf0 A% 38 56 K 0 1 A% 52 ), A6 )
Caspase—3 . p-ERK1/2 , p-P38 & ¢ 35 , ¥R 15F FH 22 1
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4pE R 5L =R
HaCaT 20 itk (¥ g 052 MR A R A ) ) o
KGF (MCE P 2aw) ), HE MR 0 iR
(4 AR) . —H WP DMSO (£ [H Sigma 24 7] ),
DMEM ¥ 32 4E | i 4 L E [ 3880 R /- B (DD
ARATF], BefE, piEE (EHE GenView A ),
MTT ( LAY TR AR A ), Annexin V-FITC/PI
XU 248 L 98 T A D 5R) & (36 [ BioLegend 24 H) ) |
K (B ABHE AR TR, Caspase-3 HLik
(R = AEYEARAGRAE); p-ERKL2 HL ik
( # I Abclonal 22 &) ), p-P38 HT & ( 35 H Cell
Signaling Technology 7y ] ) , RIPA 24 f# % (3 ) . BCA
FEAERRN & ECLIb# LA & (M
KREVWHERGRATR), BEBYLE A ST 8
(10 ~ 170 kD) [FEER K /RBHE (i ED A BRA H],
PVDF i (2 [ Merck Millipore 23 ) . 48 ALk 1H
TR . 6 E KA BB RE P TR
IRBHE (D) A R AL, 3 E U b L
(P EDARAF], B0 00Ol - FURHE A BRA
H) B TAES (i & A R ED  BEbRiYL
(b IR 2 B R A BRA R, T =4 B A 0 5w
S PEIRFERT R (P ED A R R, UK . X
T ELAIKAL . R ED R KA () (db o s —E R
AIRAT), AP AR (T AR DRSS
HildE A RA T, e kA (LB R AR
ABRAFED
1.2 HaCaT ARuiEF R IREBHIEE S H

HaCaT 48 M U5 BE 35 5% T % 10% Jig 4= 1 1% 19
DMEM ¥ 75 3 p | B F 37°C M AIRE (5% CO, 35 5%
FANREFR B 1~ 2 R 1R, I )2 0 B A K
R R I, FH 0.25% I 25 ¥ I 3 16 T80T A i o
A2, IR ERCAE R B 1) 400 R S

PO BRI L A KRS R 4P 1Y HaCaT 41 i,
PL10 x 104~ /FL 40 e 42 Fh 2] 6 fL AR, B LR R
2500 wLo 252K, 4 6 FLAR 4 A 3% 5 AL s 4 oy B

1.1

£ AR % B KGF (0 ng/mL. 5 ng/mL. 10 ng/mL.
20 ng/mL. 40 ng/mL) B R5FRELAR ST 55 . TES 50
3 K Ay A 2 200 JH 45 T, 44k 2 S R R ¥ ) KGF o
BB MENNZ))50h 12h 1d.2d.3d.4d.5d,
6 d.7 d ) HaCaT 40 LI 248 S GGG &0, I 40 B
1.3 MTT AR AR R E KGF 22 HaCaT 4 i iy
g

IO B K AR R CIRES BB 19 HaCaT 41
L7 000 /4~/FL4H 4 Fp 2] 96 FLAR , £ FLIAFL 100 WL,
F2R MM SH, BAIANEL, BREA
0 ng/mL . 5 ng/mL . 10 ng/mL , 20 ng/mL ., 40 ng/ml ¥
JE KGF i85 95 3, 4k 2245 95 12 h .24 h . 48 h, H AL
Jim 20 WL MTT %53 (5 mg/mL) , £ 37°C 5% — A b
RRAE TR R 4 b, /AN S ALN BVE W, B AL
150 L DMSO, #i& % 10 min , Il 52 I 300 55 I 00 28 46
A 490 nm P 4 4b 45 LAY 6% B (OD) {8, LA [i]
S AL AR, OD (B A G\ AL bR 22 il 240 i AE K il 2k
1.4 MTTEKNARREBZEAEEHHaCaT 4
il api-b T

BOR BRI, A KRS R AP 1) HaCaT 41 1Y,
L) 8 000 ~ALANMIFERE] 96 F LA, FELIAFH 100 pL.
2R, KRS, A3 ANES, FikEA
0 pmol/L.0.5 pmol/L.1.0 pmol/L.2.0 wmol/L. 4.0 pmol/L
WP AT EE R B RO, AkLRREgE 24 h, LN
20 pL MTT ¥ ¥ (5 mg/mL) , 1 37°C . 5% — A fbw%
AT 4 b, DO LN R, Bl
150 wL DMSO, &7 10 min, 5 H- i 5% B 0
R 490 nm K Ab 45 FLAG OD {H, T15 40 M A7 7
RN R BE (1C50) o 40 I A7 = (SL 3R 41 OD
{H/73 AT FR 41 OD{H) x 100% .
1.5 MTT &N & A RIE R R 4R 5E

BOS BRI . A KRS R 47 1Y HaCaT 41 Y
L4 8 000 4L AN EEFN 3 96 FLAR H , B FLIAFL 100 L.
%52 K, LL40 ng/mL KGF AL BEANAE 24 ho 263 K,
FEIRIE SR, Al o3 BT X B2 (30 g/l A2 B
£h7K ), 2.5 pmol/L . 5.0 wmol/L . 7.5 wmol/L 4 Z /it
21, PHAPEXT B2 (5.0 we/mL 2E A 2 ) Mo 55 X BR 4
(RIMEAT254) 6 41, 20 3 45 fL, T 4 A B 45 57
e AkSEREFE 24 h 48 h. 72 h, FEAL N 20 wL MTT %
W (5 mg/mL), 7E37°C . 5% B ALRR 5 3546 v 15
FEah, N TN LW, &AL 150 pL
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DMSO, #% 3% 10 min, I &2 I 1c 55 Bl 5 A 928 4 I A%
490 nm K AL 4 LAY OD (B . DARSH ] Ay A% A b, OD
(B A PN AR bR 2 il 240 AR it 2k
1.6 AR & HR BRI B AR AT
B E A K L AR RORES R4 9 HaCaT 41 if2
PL2.5x 10° /L4 i 42 7l 2] 6 fL AR, B LR R
2500 pLo 2f2 K, Lh40 ng/mL i KGF AL FEAHJifL 24 h.,
553K, SR IR BRI B A R 43 BT X A (30 pg/L
AEFEER K ), 2.5 pmol/L. 5.0 wmol/L, 7.5uwmol/L [
APEELL, PHMEXT IR (5 pg/mL 4E A R ) & 25 (1%t
FEZH CR IR 25% ) 6 4, B3 E L, Eiil
MR FRHE, QRLEREFE 72 ho 1500 r/min 5.0 5 min J5
WA A NAE, FH4°CHA PBS YRS 2k, Tk
R 1x10/mL, 500 w454 1 mL PBS 2% ik &
EAHL, B 100 WL 40 MLV T 5 mL i A,
A5 pL Annexin V-FITC {22]J5 , A 5 pL Propidium
lodide T 2], T2 T #EHF 15 min, R A H
21 A A I 45 2H 0 I Y R T
1.7 Western blotting # il %% 48 $R & 5% 4 24 41 A
p—ERK1/2.p-P38.Caspase-3 EAREX KL=
BOS BRI L A KR R 47 1Y HaCaT 41 i,
PL2.5x 10° > /FL A g 42 7 3] 6 fL AR b, B LR R
2500 wL. 52K, 140 ng/mL # KGF 2340 i1 24 h.,
553K, FE B SR AL 0 L S BB BRZH (30 pg/L
A K ), 2.5 pmol/L, 5.0 wmol/L, 7.5 pmol/L [
PR, PV RZH (5 pg/mL 4 A R ) S 25 H %
FEZH CRINAE I 259 ) 6 1, B3 E L, HEii
N FERE, YRSEREIR T2 ho FHAN M LA O A 4
RSB T, 4% BCA U7 & Ul B 5 A 20 BRI
MEASEESY, BA-SOCCKHEHERH. o
AHLS0 pg A EH, ZW 10 min 205, ##17T
TE B TR B — SR DN A T e B RS Uk (SDS-PAGE )
SrE, BIKE WG, O EEB RN
SDS-PAGE BE 6 BRHIRAT AR K . IR 4R
JEAE 5 5% BSA-PBST H1 % I 4845 60 min, 4351/ A
Caspase-3(1:1 000 #i ) . p—ERK1/2 (1:500 % B ) |
p-P38 (1 : 500 Fi B&) Hiik, 4CHEFELRK, KH
HU S PVDF JEE, PBST 7843 ¥ 6E (6 min x 59K) , A 1+
5 000 Fii B 1Y i A AL D B bR IC BT R 1eG, EIREE
60 min, PBST 784 YE (6 min x 51K J&, fL2E98
w A, B Image J K BE 0 A AR A5 2 12 40 B

M52 Caspase-3 . p-ERK1/2, p-P38 £ [1IHIX % ik
. GAPDH N INZ,
1.8 SHitEHE

45 53 R H Graphad 2% Kz SPSS 22.0 52314k
fF, IR ORIE + bR (v s) v, HUERH
B R 2 Mo E R 20, T
i L %52 JH Tukey's #2360 . P <0.05 K 22 524 i it 2%

2 H#HR

KGF xf HaCaT B4 K B 20
8 B W MR R R, 12 h 1d.2 d,KGF
B E L0 95 0 ng/mL 41 FCHE, 40 I 5 A 2, 4
Mg 3 L B RO, AR R KRB, %
LK), 3d.4d.5d.6d.7d,KGF &3k ¥
2043905 0 ng/mL 41 FC A, 40 386 5 R BH 2, 200 i %k
I AN BN, SRR
2.2 AFEKGFiREZ HaCaT 4R OD (& EL &
AE) KGF #e B2 4 HaCaT 410 h, 12 h, 24 h,
48 hi) ODH Lb#, R A & it i 7 22 ¥
G55 . (DA [FIB ] 450 OD A 22 5% (F =4 733.148,
P=0.000); @A[EKGFWEHN ODIEAER (F=
64.967, P =0.000), 40 ng/mL KGF 41 #4 OD {8 & T
oA v B 41 (P <0.05) ; @A [6] KGF V& B 2 OD {H 11
A5 Ak AT 2 5 (P =44.627, P =0.000) , 40 ng/mL
KGF 2 15 OD B M 24 h FF iy B & 5 F At v J3 41
(P<0.05) (WL 1AIE2), DL ES5REN, WERN
40 ng/mL 1) KGF M\ 24 h ¥ 4 %} HaCaT 20 147 BH i 119
W oA FEAE o A BF 5T 2k HT 40 ng/mL KGF &b B
HaCaT #il g 24 h 42 il 4R )5 R i A .
2.3 HIEAEEXT HaCaT fRAIE 5 AL 51892200
MTT IR 45 R BR, 0 pmol/L. 0.5 wmol/L .
1.0 pmol/L, 2.0 wmol/L ., 4.0 wmol/L [ 22 7 [ 1F
HaCaT #il g 24 h J5 9 OD {8 43 1 47 (0.82 £ 0.007) .
(0.72+0.027) . (0.64+0.002) . (0.61+0.006) I
(0.52£0.010), FALE, ZRAFRITEEL(F=
1 .009.343, P =0.000) , [ 2 BV & Tt = OD {H [%
1% HE— 2B PR LA, A2 R 25 S G 2f i (P <
0.05) ., 0 pmol/L.0.5 wmol/L. 1.0 pmol/L.2.0 pmol/L .
4.0 wmol/L [ 2E /* B A ] HaCaT 4118 24 h J5 B 41
FEIE 5 92 (100 £0.000) % . (87 £0.015) % .

2.1
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0 ng/mL 5 ng/mL 10 ng/mL 20 ng/mL 40 ng/mL
12h

0 ng/mL 5 ng/mL 10 ng/mL 20 ng/mL 40 ng/mL
1d

0 ng/mL 5 ng/mlL 10 ng/mL 20 ng/mL 40 ng/mL
2d

E1 REREKGF4HHaCaT RS sE SR (F1E BAEE x 100£4%)

®1 AEKGFRELHHaCaT#EO0 h. 12 h.24 h.48 hFJOD{ELLER (xxs)

251 0Oh 12h 24 h 48 h
0 ng/mL KGF 41 0363 +0.011 0.498 +0.016 0.567 = 0.008 0.733+0.011
5 ng/mL KGF 41 0.361 £ 0.009 0.505 £ 0.014 0573 £0.012 0.753 £ 0.009
10 ng/mL KGF 41 0362 + 0.009 0.514+0.012 0.579 = 0.007 0.754  0.002
20 ng/mL KGF £} 0.366 £ 0.011 0.529 +0.007 0.584 0.011 0.753 £ 0.008
40 ng/mL KGF 41 0.367 = 0.005 0.530 £ 0.03 0.657 £0.018 0.867 £ 0.019
09 | — OngmL4l 5.0 pmol/L . R 7.5 pmol/L.
og b ?gi‘;‘:ﬁﬂéﬁ 2.4 BEAEXIRBREEHEIGIEEE 1K
07 b = 20ng/mla1 25 [N IR AL B X BRZH L 2.5 wmol/L [ 28 /% i
a | 40 ng/mL2H 41 .5.0 pmol/L [A2E 5 WL 7.5 pmol/L 1128 5 B4
g 120 T
05
04 F 100
03[ ) , . S: g0 F
0 12 24 48 E
Bl = 0F
E2 7EKGFREHHaCaT 40N 12 h, s 40 ; . ; , ;
24 h #1048 h B4R 4 1< i 2% 0 1 2 3 4 5
(79£0.006) % . (74+0.011) %. (63+0.016) %, 1: 0 pmol/L I BE, 2: 0.5 wmol/L F13, 3: 1.0 pmol/L

FREE, 4: 2.0 pmol/L IZE R, 5: 4.0 pmol/L FIZEFE
3 AEREBRZEATIEAHaCaT 4ka
24 h FHIARRTEER

UL 3. FZE B IC50 4 5.3 wmol/L, # K —3
S5 Y RE P BEAR VR R 2.5 wmol/L. R BN
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H - X et 2 6 i o A L 400 Jfd 24 b 48 . 72 h [ OD
B H &, R EE MRS 200, 4558 . O
[] bsf [B) 2 OD{E A 22 5% (F=690.102, P =0.000) ;
@4 41 OD fH A 22 5 (F =58.750, P =0.000) ; B 4%

K2 HBARBHFEZRMIE24h 48 hF172 iy

ODMEELE (x=xs)
ZH 5 24 h 48 h 72h
25 I R 0.678 £0.099 1.157 +0.058 1.485 +0.061
R HE A 0.638 £0.039 1.278 +0.064 1.616+0.077
2.5 pmol/L [FIZEA 4 0516 £0.011 1.017 £0.066  1.299 + 0.042

5.0 wmol/L FAZE T EZH 0.585 +0.028 0.895 + 0.029°
7.5 wmol/L FAZEFHE4H 0555 +0.028 0.867 +0.030

FHAPEX R ZH

0.481 +0.012 0.852 + 0.048"

1.161 +0.101°
1.083 + 0.042°

1.011 £ 0.094

s S PPN IR L, P <0.05,

2.5 BHEAEXREREEERETHZNE

25 0 2

NURESONIE:

2.5 wmol/L A 22 2 i

41 .5.0 wmol/L FZEZ P 4L (7.5 pmol/L 32 P 4
FH P X B8 2 41 T 0 A Y 40 B 08 TS R T ok
(416 +1.47)% . (512+1.53)% . (1058 +1.34)% .

PE-A

PE-A

10 §Q1-UL(1.26%) [Q1-UR(1.59%)
10°3 e
10° 4
10°3
10°3
102 :uﬂ-LL(s?s.éz%;I I.Q1-LRI(1.53%)
10° 10° 10" 10° 10° 10
FITC-A
23 IR R4
107 §Q1-UL(1v91%) [Q1-UR(6.22%)
10@
10° 3
10“;
103;
10° §°1'%L,SZG'51%’, GRS . ()
10 10° 10* 10° 10° 10’
FITC-A

5.0 wmol/L FAZZ A

&5

2H OD fH (14 72 fb #a #5722 5 (F =8.474, P =0.000) ;
PE— PP, 5.0 pmol/L HEE P EEL]L . 7.5
wmol/L [ 22 7 i 25 A1 P Xt BB 2H 48 h F1 72 h () OD
EARTRATEX B4 (P <0.05), W2 F1E 4,

—1
175 |
—2
150 | 3
125 F _‘:
@ 2
1.00 | —
2 6
0.75
0.50 o
24 48 7
s [E] /h
1: 525 X R4 5 2. BAVEXS IR 5 3.2.5 pmol/L FIZE PR 5 4:5.0

wmol/L HZE TR 3 5:7.5 pmol/L FHZEFS L 5 62 BT EZH

El4 HARERERMAD24 h. 48 hFA72 hFIE K B £
(20.17+1.99)% . (29.43 +1.10)% . (30.65 + 1.96) % ,
HH WA, 2 54 g0t & X (F =109.200, P =
0.000) , #F — 255 W L3, 5.0 pmol/L |13 = B4 |
7.5 wmol/L 4 Z2 7 W 4 A FH P X B A 400 O T R
TFEAYEXTREZH (P <0.05) . WL S,

10 Toruco7ew) l@1-UR(1.62%) 107 Tarorre0%) lQ1-UR(2.53%)
10° 3 10° 4
5 ] s ]
ﬁ: 10 ﬂ: 10
£ 104 = 104
10° 4 10°
107 infﬁffs’i?f’f’?... T 107 °?Ifhéf8‘777’?..., S
10> 10° 10* 10° 10° 10’ 10> 10° 10* 10° 10° 10’
FITC-A FITC-A
BT B ZH 2 P AR
107 Jar-uc(1.76%) Q1-UR(10.18%) 10 JQ1-uL(1.88%) Q1-UR(10.16%)
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