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ABSTRACT Objective: To study the protective role of psoralen grain on light aging of human skin HaCaT cells induced by UVB
rays (UVB) and its underlying mechanism. Methods: The different concentrations of psoralen were selected and the suitable
concentration of the drugs was screened by MTT method. Using UVB rays (UVB) radiation, immortalized HaCaT cells UVB light aging
model was established, and then treated with three different concentrations of psoralen processing. The cell activity was determined by
MTT method and oxidase activity in the cell was detected by kits, and the expression of JNK and interleukin 8 (IL-8) mRNA and protein
was respectively detected by RT-PCR and Western Blot. Results: Compared with blank group, 107 mol/L, 10 mol/L, 10~ mol/L psoralen
grain hadn,t obvious effect on the proliferation of HaCaT cells (P>0.05); compared with UVB model group, the cell proliferation in
psoralen group had no significant change (P>0.05), but after treatment with 107 mol/L, 10° mol/L, 10 mol/L psoralen, the activity of
SOD and GSH and CAT was increased(P<0.05), and the expression of JNK and IL-8 mRNA was decreased(P<0.01), and the expression
of INK and IL-8 protein was also decreased (P<0.05 or P<0.01). Conclusions: The psoralen grain can significantly protect HaCaT cells
light aging, and its mechanism may be related with increasing the antioxidase activity, inhibiting JNK signaling pathways, and reducing
the secretion of inflammatory cytokines.

Key words: Psoralen; UVB rays; HaCaT; Light aging; JINK signaling pathway

Chinese Library Classification(CLC): R285.5; Q345; Q63 Document code: A

Article ID: 1673-6273(2017)02-214-06

By B PN A48 OGRS, AR B AN [R] 58 A ] 73

HB(UVA) R (UVB) S5 (UVC) =R, R4 AH 5 Sk
O AT AL T B RRAY B, S3 A5 TR BEH 80 Y%L B O, rpipl S 5 T B IR I Y Ak BRI 3R B2 S0 TR 1 4

HAEREA RN RSZIN TP B A DL SE I BB a2 v i S MR RIS 40— R 5 (9 9 PR 7, 515 R ok 11

U1, JLARA R B Ot AR TS BOR 2 AT AL, 6 ik,

PEEZUE TN IR Bk, S Bk B . Stefe 2k AN IR ERHE AN IR A TR S, BATANEIE

LIS

*REBIH R A BB RS 5 K 1T H (PC13815) 5 JR IR VLA B2 25 KR R4 350 H (201309) ; B 5K H AR R R 4 i EIH
(81274035) ; BIEVTA WL SRS 34 (LBH-Q13162); JRIEVTA ASRFIEIE&TIH (D201231)
YEZ T AR R WL, FARRRIN, T2 F P 25 25580 BURE R 5T, HL 3 < 13212980606 , E-mail: ljm_1030@126.com
ABIRAEE 3T W, 0, ET NG 252 Seal S A AR 4, E-mail: 929489968@qq.com;
FRENAR W01, 5042, FE N F P EZ 45T, E-mail: chljxx@163.com
(IR H:2016-06-21 43257 H 11: 2016-07-16)



DNREYESHE www.shengwuyixue.com Progressin Modern Biomedicine Vol17 NO.2 JAN.2017 . 215 -

PH S 4R R JRILIETS ST IR DR, #ME R B A
F IR BT RAMT IR AL ki
S A A PRI, b fieva 200 6 EL A A Sk 0 4 £ R 21 SR X 4
A0 , JAE PR F B 401 A B S RSV E RO, 2 TIRYY
2 Bl i , BT S F RS B R PR o AR AH DG S i
MAPK {553 55 98 0F B F B A A DRI M, ARSEBG R H U-
VB &S5y, HaCaT 4G AR, e b 25k Mg e &
YEFHT HaCaT 41, W40 SOD .GSH .CAT H3g 1, LA
KA INK % IL-8 mRNA KA #A R, It IR R
Xt UVB 53 HaCaT 4G &AL i fd V8 AL, ol AR I
R TR AR Y R B SE K

1 SEBNA

1.1 SEo&#F

MR W R A HaCaT (FRFEE), a1y FBS
(Hyclone /3], it :NYB0614); DMEM ;33 (Hyclone 24
ALt 5 :NZM1301) ; W35 (Hyclone /A ], tt5-:20111230) ;
b g2 il PBS(IL A P Il & WA FRA L L5 :20150509) ; Jik
& [ i (Billab 2\ 7], 4165 : 7120028 ) 5 PU HY Femgmk 5 MTT( Sig-
ma A A, iE45: 021005 ) ; —H B A DMSO (R LT & TR 41
b TABRZ A, 5 :20130716) ; SOD & 57 & (R KA
TARWFFE AT, £ 7= L5 :20151215) ; GSH 145 & (P w8 i
Y TR 5T BT, 2E P25 1 20151214) 5 CAT 8057 £ (e s K
W TRRRRGE T, AR o b5 120151214 ) ;45 —4% cDNA A UK
g (b5 KRB FRA A A 77451 60906-10) ; H
FZEE RN S5 (K TAYH R TR ); SGExcel UliraSYBR
Mixture (4= TAEW)A BR T#% ) ; RIPA 4 it 244 % )2 PMSF & 1
TR A 2 R BARBIFEIT ) 5/ BT B-actin HLTE ST
WAL TR A1) it A INK £ 58 B di fA (Santa) ; S b A
IL-8 £ FopEHi 1A (abcam ) ; FEHi /N 90 (L&A WA IR A
Al EVU R (I E YA R A F ) 4B AR 2 br e &b Ol
Al B, it . MUST-15042110)
1.2 KEG{UEE

HE W TAE & (BCM-1000A 1) | W [ 95 JH 42 28 28 S 4
ARA BRA 7] 5 Olympus {51 & 5 ffde (IX-71-21PH #4) 6 H H 4
Olympus #£3X 234t ; (bR 35 7246 (HF90 24) I F 1 i85 Ik
YA BRAS 5 AR (MK3 T 1 [ b ik A 2 R
N A R REOHL(TCLOG-C)IW [ F i 2esi Rl 22 7%
J7;PCR H iy 4, W [ {8 E Biometra 2\ 7 ; il it 43 LB
11 (Nano-100 1) , i [ BT B HECERAT FRAS 7] 5 SEIN 20 E =
PCR 1% (Mx3000P #1) , iy 4 ZHeRHE A R F; DYY-10C #
BIKAY, W EIEEAS—ILEY) T ; SmartChemi500 %I — {4 s f 74
b2 AR, W A AL S AL A PR ] o
1.3 KEAHE
131 #EBERRENFE ALREEECHFHERERELR
WEE A 1% 102 mol/L, Jil A DMEM B 323862 % 10 £5 055 BE,
Be B RS 1x 10* mol/L 1% 10° mol/L . 1% 10°mol/L .
1x 107 mol/L. 1% 10% mol/L 1% 10° mol/L.1x 107 mol/L .1x
10" mol/L, fAL IR BRI BR AT o H2E K %% B3R F 80 %-90 %)
YA T 96 FLAR , 40532 (A ARAS R BE (R 25 25 40, 855

FEWEEFRANAE 24 h, A2 BIMAAR R B A E R 2 &
HAIAH R G R R AR 2L 15 5% 24 h, BAL DA 20 L MTT,4 h
JG A 150 pL DMSO F 37 C 42K I 7% 10 min {fi 45 54
fift, B, 3 R TR 492 nm A0S A5 41 AR A 3 4

AN AEHEFY 2R = SCIG4] OD i / X+ HR4L OD fEx 100 %,
132 EBRESEAELEUEE  (DMTT EEINENEIEER
AP AR R AR 5 M A5 () 2.1 3R Dy i , e At 42
T 96 FLAR T, S IESCERNEA T A2l - 28 L2 R b i
ZEm (1% 105 mol/L) A1 (1% 10°mol/L) fK(1x 107 mol/L) =~
WA, 25 1 2H : DMEM $53R i 5 400 24 h, 55 K155,
A 200 wL 4 PBS, R Ji5 o FHAR A 408 5525 4, IS 58l
BHARSAYRAN PBS 355, ARG SRR S, 5% 24 h, BETIA .
DMEM ISRl 552 il 24 h, 52 KB ALIEFR I, BALINA 200
wL Y PBS, 2 il SLUG#f 2 , UVB BB ST (8] 4 5 min, I8 5 )5 5
2 PBS ARG FRMARSE 5% 24 b & b K= MR - 2%
1.3.1 9735, 4y B R o ARFME BE R G 5% 24 h, 55 K405 5
#, BALIMA 200 wL ¥y PBS,UVB M4} 5 min, BEIE 5%
PBS, I AR FRIRAKELIE S 24 h, B AFLINA 20 WLMTT 4 h
Ja A 150 pL DMSO F 37 C #£JK I &% 10 min ff 45 5 %
il , B )5 AT PR TR K 492 nm AbA% 25 240 M 1935 7k

(2) SRR BRI 4520 4 il SOD (GSH  CAT i
MIEE TR 2 KRR AnH 25 A H] 80 %-90 Y%t , W dE /< FLAR
1) ZH AR, PV 1) PBS Y UE 2-3 X, ff FH 4t s 2443 W (RIPA )
JE A BE 7 PMSF, 5 84l 100 wL fin A 40 24, &
Tok EIEHE 30 min, 4 °C,12000% g B5.0x 15 min, WHUAS A F ik
WORFR M 1.5 mL () EP &b, e ™A% 4% IR SOD .GSH &
CAT i3 SRR UL ARG 4% 2H 40 P () SOD GSH J¢ CAT i
P,
1.3.3 RT-PCR ;£ 4HAE INK & IL-8 mRNA f9%3E B
MB35 2 T, 40 i B A ) 80 %-90 %t , Wi R 7S fL ik P 4%
ZHANA, 53508 H Trizol FEHUEL ) RNA, Nano-100 4366
K45 20 RNA B3 B AR PR 55 S R 275 22 RNA 1000 ng, 3
B4 BT TR R SR AR YE cDNA 53 ) S e T B
okt RNA 5955 550 cDNA, LA cDNA Jyfbitksit, 26#% p-action
FI 2,20 pL iK% :2x SYBR Mixture 10 wL, |35 |4 F1
TUEG1 P45 0.4 pL,cDNA 0.8 WL 35 i A N4 vh 25 15 4G
W 8 A FiASPE 95 °C 3 min, 28 95 °C 20's, 3B ok / HEAi
60 C 305,40 MEFR, F/\BRE 4 A SERT 2 5 PCR X
HEATRAN o e ARAE AR E BT i A Ct= HIWEEH Ct-
NZHN Ct; A A Ct= 32840 A Ct- X IRZH A Ce; fAixt g =2
A0 SR A A A RHE
1.3.4 Western Blot #ilZHfE INK & IL-8 @ FRIEKE Ik
SENTUM ARG 5% 48 h 4, 4354 F 2R 1 24 £ 9 (PMISF
J RIPA)HEHUR R 1, BCA & AW E T3 AL A
HART 15 uL, MK 45 min, $%0%E 35 min, ¥EHERE
PVDF fiiE, g 058336 2 h, —H0(1:300)05F 4 C i, ik H ,
TBST %t 3 i , —40(1:10000) 7 1 h, TBST 3% 3 &, A K
e, i & SE RS AL, 43 B INK IL-8 J% B-actin K 1 5%
i B 6% (10D, i 2 L) INK IL-8 (10D {H ) 5 p-actin
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Table 1 PCR primers sequence information

Primer Upstream primer sequences Downstream primer sequences Product length (bp)
B-actin TGTCACCAACTGGGACGATA  GGGGTGTTGAAGGTCTCAAA 165
INK TGGACTTGGAGGAGAGAACC CATTGACAGACGACGATGATG 118
IL-8 AGCTCTGTGTGAAGGTGCAGT AATTTCTGTGTTGGCGCAGT 148
(10D {E) I EEAER F 7R INK (IL-8 2 [ 357K T Nk 2 pros, S AHM, W 101,107,107,10%
L4 Gt 25 mol/L #Y#ME i 24 HaCaT 4 H AT i 25 1k AY 54 5FL A I (P<0.

K] SPSS 23.0 #HATHH 0, SEIREIE L xt s Fon, £ 05), 1 104,107 mol/L Xt HaCaT 40 it HA # & & A4 75 B VE
ZH ] L3R | ANOVA #5386, P<0.05 225k B Biit225 X, (P<0.01), HEEH 107,10°,10° mol/L A #hE i Z XF HaCaT 4
(TR P>0.05), SIS 107.109,10°
) SRR M TC B 3 1 zﬁ‘fﬁfﬁ (kj ), DRI AS S
mol/L HF 5453 o
2.1 REREABIEEIT HaCaT BEiE MR

% 2 VBB =T HaCaT A ABIETH Y200 ( x+ s,n=6)
Table 2 Effect of psoralen on HaCaT proliferation( x+ s ,n=6)

Groups Concentration/( mol/L) OD value Cell increment rate/%
Blank group - 0.503% 0.016 100.00
Psoralen group 10M 0.529+ 0.023* 105.17*
10" 0.528+ 0.021* 104.97*
10° 0.528+ 0.030* 104.97*
10% 0.530+ 0.020* 105.37*
107 0.505+ 0.022 100.39
10¢ 0.499+ 0.021 99.20
10° 0.500% 0.022 99.40
10 0.468+ 0.014** 93.04%*
10° 0.229+ 0.011%* 45.53%*

Note: compared with blank group, * P <0.05, ** P <0.01.

22 WEBIERLEAZHER FEAEF(P>0.05), S RIZH LA, 107,10, 10° mol/L I 2 %t
2.2.1 MIT i ERERSELZ U ERABTENR SO UREI0 R E MRS HI(P>0.05),
W K3 PR, A AU, BRI HaCaT Jo 2 25 Y3

* 3 ANBIREI B AR MMM (xE 5, n=6)
Table 3 Effect of psoralen on cell activity of rats in light aging model( xt s, n=6)

Groups Irradiation time/(min) Concentration/( mol/L ) OD value Cell increment rate/%
Blank group - - 0.531+ 0.047 100.00
UVB 5 - 0.509+ 0.061 95.86
5 107 0.512+ 0.012 96.42
Psoralen group 5 10 0.523+ 0.070 98.49
5 10° 0.526% 0.068 99.06

222 SHRFER MM P SOD.GSH.CAT &1t FK 4  GSH.CAT iHtEZEWTHE . Kk, 107.10°,10° mol/L AY#ME i
BN, 528 A EE B 2H SOD (GSH (CAT 5 PE W PERER 2% HaCaT A EA BRI VE T, Bl E Tk B 3 R AR 1
(P<0.01), SHEIHAHIL, 107.10°,10° mol/L #ME JEZE4H SOD,  FHB Wi .

GSH.CAT 7H¥E B EETFE (P<0.01), BEE MR K ,SOD,
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= 4 KAMAT SOD,GSH,CAT i&F1#(xt s,n=3)
Table 4 Each cell in the activity of SOD, GSH and CAT(x+ s, n=3)

o ) ) SOD activity/ GSH activity/ CAT activity/
Groups Irradiation time/(min) ~ Concentration/( mol/L )
(U/mgpro) (U/mgprot ) (U/mgprot)
Blank group - - 58.84 42.52 5.70

UVB 5 - 35.37% 27.21% 3.36"

5 107 46.69%* 31.06%* 3.77%*

Psoralen?group+UVB 5 10°¢ 49.56%* 35.65%* 4.59%*
5 10° 50.12%%* 37.09%* 4.92%%*

Note: compared with blank group, #P < 0.01; compared with UVB model group, ** P <0.01.

2.3 #ME A LA INK,IL-8 mRNA RikKF PR S . BB 1 TR INKIL-8 FlB-actin JE AR H
2.3.1 FZAZMA INK,IL-8 mRNA Fp-actin EER PG MM  HEIMYHES, mHmmihd LG — 40—, uil
RRfRBNEE  SURTTONE E PCR LY 1S HASEH INKIL-8, 4 PCR ¥ 1% Rk AT

SR B-acting XF H LRI TH 14 i M el LA

it

e «,;:
P

vy ,rﬁﬁ =
o

(a) INK

(b) IL-8

1 INKIL-8 mRNA F1B-actin %5 F i3 1 th £& 0 FhAG i 2%
Fig.1 INK, IL - 8 mRNA and beta actin gene amplification curve and melting curve

Note: a: INK amplification curve and dissolve curve;B: IL - 8 amplification curve and dissolve curve;C: beta actin amplification curve and dissolve curve
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* 5 & 4HLMBA INK JL-8 mRNA FixKFE(x+ s,n=3)
Table 5 Each cell JNK, IL - 8 mRNA expression level(x+ s, n=3)

Group Irradiation time/(min) Concentration/( mol/L )
JNK IL-8
Blank group - - 1.000% 0 1.000+ 0
UVB - 2.621+ 0.084" 4.595% 0.071%
107 2.056x 0.056** 3.160% 0.054**
Psoralen group+UVB . 106 1.972+ 0.098** 2.028+ 0.035%*
10° 1.693+ 0.073** 1.613£ 0.057**

Note: compared with blank group, #P < 0.01; as compared with UVB model group, ** P <0.01.

46kD

11kD
41.6kD

2 Z£AMAD INK IL-8 FEHRIZKFE
Fig.2 JNK, IL - 8 protein expression levels
Note: a: blank;b:UVB;c: UVB+107 mol-L";d:UVB+10°mol-L";e:
UVB+10° mol-L"

2.3.2 & A 40 A INK IL-8 mRNA FiEKE 3k 5 7
7R, 525 4 R AL TNK  TL-8 mRNA [ £k BE 5
(P<0.01), SHEIRILHAH L, 107, 10°,10° mol/L #ME JEZ 4L INK
IL-8 mRNA [ ik 1 5 F# (P<0.01), H 107.10°,10° mol/L
A IEE 4 INK IL-8 mRNA AU AR AR, MR
B TH 5, INK L IL-8 mRNA i 2 35 B AR . R,
107,10°,10° mol/L {4 %M g 2 XF HaCaT 4fl ig H A . 2 1 f&
FHEM
2.4 ¥i& A A INK IL-8 BEHFRIXKTE

nZ 6 PR, 525 A i, B INK IL-8 & 3Rk &
WE T (P<0.01), SHTAALL, 107 #VEIEE 4] INK IL-8
A FRIEE R ERAL (P<0.05),10°.10° mol/L & g £ 4l
INK IL-8 75 (135 8 2 MK (P<0.01), H 107,10 ,10°mol/L
AENEE A INK IL-8 7 [ £k w2 R, BB
Fh#  INK IL-8 75 [ ik s MR B . Bk, 107.104,10°
mol/L 1I4ME g% X} HaCaT 41 HA 538 AR e

3 Wi
UTAE RS IFIT W, AL AU T 5 22412 1

ST SR AL BB IR B SR AE R () 43 W B VI AR G o Bz DA Bl
EH—RYB LY, i LEF(SOD . GSH.CAT)
& TR LS A 3, IL-8 b i PR 1, 7T I 42
9T 40 A AL A SR G A 09 U VB AT DL 8 5 22 250 Ak
FEAWMM (MAPK) {555 S0 8, MG #E
MAPK & 7R 5% 20 i 2E K B F 32 (R B R AL 7= 1 B AT T &
LAY, MAPK S0 MEREE o R T 5545 20 M5 i 14 38
T A5 DL ) 40308 8, 4 e A2k e SR A e, 5 5 4
MRS HES, RASSIET MAPK g 4=/ 2,
22 S4E AL TR S % AU 45 ERK JNK P38MAPK, Hoh—
et | JREE I o Forb INKC AR 5 400 R 08005 R ge sk it
S5 A 1 40 L 85 P e o BT

AEImEA R R, S A4, UVB T4 b SOD,
GSH J% CAT 1E M S REAK(P<0.01) ; SAI 21 AH 1, AS [ ok
B IR ZE Y1 SOD GSH J CAT 3% W2 T8 (P<0.01),9f:
BRI, SOD (GSH J CAT iFME il B, 4>
PR B AT REZ UVB HRUF HaCaT S8t U 7= Az, i ]
PIB| R NG Bt AR S, 7= AE 2 R R R RR BT R 3k, IR S
FEXMCHIEER, 45500 UVB IS , e LB, 5
25 A EL, UVB JRETZE i INK (IL-8 mRNA J2 2 [ #1k i B
TR (P<0.01); SHIAH A, AR AN IR R4 P INK |
IL-8 mRNA J% 7R 1 %35 1 B 2 F5 A% (P<0.05 1% P<0.01), 3 H
Wi 25 e B A T, INKC L IL-8 mRNA % 26 1 635 B BRI A 1 .
AT, VAR EXT UVB 3 a2 A 4l tp JINK IL-8 mRNA
R AR AT B AR BOA M e 2 T g i fH
IEINK 5550 3%, /b S0 B 1 2635 B 4 b ok A4 £ I 4
Jifl, % UVB i#55: HaCaT St /b HA 3 1EH

6 HAMA INK, IL-8 FHRIEXKE(x+ s,n=3)
Table 6 The expressions of INK and IL-8 protein(x+ s,n=3)

Groups Irradiation time/(min) Concentration/( mol/L ) JNK/B-actin IL-8/B-actin

Blank group - 0.401+ 0.023 0.357+ 0.034
UVB 5 - 0.559+ 0.018% 0.501+ 0.019%

5 10-7 0.527+ 0.053* 0.469+ 0.026*
Psoralen group+UVB 5 10-6 0.466+ 0.024%** 0.436+ 0.023**
5 10-5 0.458+ 0.020** 0.423% 0.054**

Note: compared with blank group, #P < 0.01; compared with UVB model group, * P < 0.05,** P < 0.01.
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