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Effect of Liquiritin on UVB-induced Apoptosis of Human Keratinocytes
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[ Abstract | Objective; To investigate the effects of liquiritin on ultraviolet B (UVB) -induced apoptosis
of human keratinocytes ( HaCaT cells). Method: Different concentrations of liquiritinwere used to treat HaCaT
cells, and the methyl thiazolyltetrazolium (MTT) assay was used to screen the effective and safe concentration of
liquiritin light aging model was set up by the irradiation of ultraviolet radiation B (UVB) at irradiation dose of

30 mJ-cm ~*. Then the activity of cells was determined by MTT method; the content of reactive oxygen species
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(ROS) and the apoptosis of HaCaT cells were respectively measured by flow cytometry; the expression levels of
cysteinyl aspartate-3 ( Caspase-3) and cysteinyl aspartate-9 ( Caspase-9) mRNA were determined by Real-time
PCR method; and Western blot method was used to detect the effects of liquiritin on B-cell lymphoma 2 (Bcl-2) ,
Caspase-3 and Caspase-9 protein expression. Result: The optimal safe and effective concentrations of liquiritin
were 1 x1077, 1 x10°°, and 1 x 10 “mol-L"". As compared with the blank group, the cell proliferation rate was
significantly decreased in the UVB group (P <0.01) ; the content of ROS and the total apoptosis rate of cells were
significantly increased (P <0.01); the expression levels of Caspase-3 and Caspase-9 mRNA were significantly
increased (P <0.01); the expression level of Bcl-2 protein was significantly decreased (P <0.01), and the
expression levels of Caspase-3 and Caspase-9 protein were significantly increased (P <0.01). As compared with
the UVB group, the cell proliferation rate of the (1 x1077, 1 x107°°, and 1 x 10 ") mol+L ™' liquiritin + UVB
groups were significantly increased (P <0.01); the content of ROS and the total apoptosis rate of cells were
significantly decreased (P < 0.05, P <0.01); the expression levels of Caspase-3 and Caspase-9 mRNA were
significantly decreased (P <0.05, P <0.01); the expression level of Bcl-2 protein was significantly increased
(P<0.05, P<0.01), and the expression levels of Caspase-3 and Caspase-9 protein were significantly decreased
(P<0.05, P<0.01). Conclusion; Liquiritin can promote the expression of anti-apoptotic factor Bel-2 protein,
and decrease the expression of the apoptosis-related factors Caspase-3 and Caspase-9 mRNA and protein, thus

inhibiting the apoptosis of HaCaT cells induced by UVB.
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9,B kL4 IR -2 (Bel-2) Z g BEBTIR, S bt A B-IL
1 (B-actin) HLBEREPLIR, £ BT % —Hi (1 - 2R
HWE R E LS 50 54 bs-0081R , bs-0049R , bs-
0032R,bs-00611R,bs-0295G) ,,
1.3 {U#% HF240 & CO, 85 J- 48 ( LI o0 r
038 2 F) 5 IX-71-21PH B8] % B 45 (A A
Olympus #kzU2x4t) ; GTR16-2 7 vy &5 3008 VR &5 0
PLC b 22 = B2 AR T ) s MK3 B B A A (76 £
oL (284 LA 7 ) s Smart chemi 11 78— (5 208 {1
PR B AL (bt R A A R A E D
miniPROTEANTetra Cell #Y Hi, Jk /%, Trans-Blot SD
.97 .



524 5 6 1)
2018 4£ 3 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 No.6
Mar. ,2018

Cell 7 2§ T~ %% B8 4Y (% E Bio-Rad 24 &) ) ; Mx3000P
RISCE 2 it PCR & AL (L HER B AR A A ) 5
HPC-150 Y 3% = 44 it {X ( Handyem 2 &) ) 5 Nano-100
R 2 6T (BN B AL RS A PR A HD ) o
2 FHiE
2.1 WEMEEE (MTT) B 6o 72 0 vk 5 0 A a0 4
W WO B KO N B R AR SR B AN i
(HaCaT) , JH B B 7 1L, B 0, 37 L7, i A DMEM
B FRW03 mL, LA 1 x 10° A~/ L 41 i 2 i 45 7 & 96
FLAR, B4 6 A~ L ,96 FLAR (% U & PBS Hf 141, F
37 °C 5% CO, W3 Fe4 335 24 h, 96 FLAR N 41 g
BEALAY s AR H B2, W ST R 92 0, 25 Ll
NGB KG9 W 200 s H B AL A AL 43 B A1 x
107°,1x107" 1 x107°,1 x107°,1 x1077,1 x10°*,
1x1077,1 x10 ™" mol - L~ Al H H 259 200 plL, §i
H 24 hJ5 , HALIMA S g L7 'MTT 20 pL, %% 4 h, 3
PRE IR, BEFL A 3L AR (DMSO) 150 plL, &
THEE K R % 4% 1723 ,37 °C, 10 min, 7E i 5 AL
492 nm PRI E WOEEE A
2.2 MTT il 2 4k HaCaT 41 i 3 5 %
M85 F% 24 b5 6 96 FLAR P9 4l Bl AL 53 R 2
4 ,UVB 4, HE 1 + UVB 41, 385950, JH PBS i
Ue 2 K, AL PBS 200 wL, K 2S AL AR A 40
2%, UVB MM IR ST UVB ZHF1H B 4F + UVB 41,
TR AT B 30 m)-em 7, MR A SEEE, 35 % PBS, H
AR + UVB AL B MA 1 x1077,1 x107°,
1 x10 mol-L ™" i H % 4 245 ¥ 200 pL, 25 (4 41 A
UVB 2043 31/l A DMEM 55 32 200 pl,24 h 5, %4
LA MTT 20 pL 0 E 4 h, 55 L850, BLINA
DMSO 150 pL, fe 6 &5 % = % #% L& %, 37 C,
10 min, 7EEEFRAY 492 nm B AL E A,
2.3 U4 AR E ROS &t 41 i 3% 5% % X 4L
LU x 10° A/FL K 40 i B FhkE = 6 FL AR,
2 mL/fL 40 M0 $ R [ 43 401 0 15 5% 5, 3 b 0 %
W, M A 10 wmol-L ™' DCFH-DA 1 mL/4L,% 6 4L
MR BCAE 35 3546 9 %0 8 20 min, & 5 min $fL B Y
A ALIR 1k, f 240 M 78 A 42 4 o R 45 R, 0 E
I35 5 3% Wk U A0 L 3, WA 400 L, o A E i i B
FRW 1 mL, b3 0 AR I SE e F A 6 IR,
2.4 Gl AR K DU AN M PE 1% 6 FL AR PN 41 il
Z 2.2 WU CHEAT A A RN . IR 6 FLAR T A%
AN K IHRG R 2 15 mL 08, il
PBS {5 UE40 A 2 U, In A RS 2 mL W4k T Ak o8 B
FIHE; FR R4k, 1 000 rmin ™", Bf.005 min, 5
.08 .

¥E, mA PBS 3 mL # B IF 114k, B4 ~ 12 5 A4
M, 8 F .S mL BZ0%& %, 1 000 r-min™ ', 5.0
5 min, F B o $E RG] @& W A5, SE A Annexin
V-FITC 454 % 500 pL,ﬁle]/\ Annexin V-FITC Fl
PLYLE G S pl, % iR T @GR E 10 min, i 5 i
A AR, 52 5 5 5L 6 IR T4 T 46

2.5 St iE B PCR (Real-time PCR) 5 5 i
Caspase-3 , Caspase-9 mRNA FiK/KFE 6 FL A 40 iy
IR [R] 0 2015 B0 35 3% 05, T AR B0, W B 40 i 3
15 mL Ay E5.0 %, PBS YU 2 Wk, 3% AL | mL
(18 I A 40 D SR 9 trizol) , 10 min J5 I B8 ¥ AR 2
FEWAT S min, ¥R 2 2 4> 1.5 mL B0 P IA =
AMNLE, 200 WL/, F O FESh 15 s, CE 3 min J5,
B0 (4 °C,12 000 remin~' 15 min) 4 I35 TR 2 5
BLOE T, BEMASERENRNE, RS,
10 min, -20 C i3, B0 (4 C,12 000 r-min "',
15 min) , 5 &, &8 A 81 % 61 75% £ B
2 mL¥E %, WiE, B (4 °C,10 500 r - min ',
5 min) FRRAEH FIE, #0804 10 min, B0
A 10 wL JG RNA /K % fit RNA JL3E, — 80 C {47
o BAM O B TR I 42 B B RNA Ik B2 K&
G R Ay /Ay o TE 1.8 ~ 2.0, I % 2 RNA
VR 92 000 mg- L' B 200 pL PCR 45, 43 51 i A
& RNA 1 pL, RNase water 9 pL, 5| ¥ oligo ( dT)
1 wL,70 C/K¥ 5 min, JKI& 10 s, B 5.0 4 )
W, M M A 5 x Reaction Buffer 4 uL, RNase
Inhibitor 1 wL,dNTP Mix 2 pL, AMV RT 2 pL, {4 %
BDHLBERT B0 3 ~5 sURAE W ,42 CAREB 1 h,
70 C 2R 10 min, — 20 C %77 4 . {fi il SYBR
Premix Ex Taq i3 & , #47 Real-time PCR #:ill , 2
MK 2 N LA HE 2 x SYBR Mixture 10 plL, | R
FI4 0.4 WL, R4 0.8 Wl 43 5 i A NBR A
HAEREARI . B AR A R AR M (95 °C L3 min) B
(95 °C ,20 s) ,iE k/ZEH (72 °C ,20 s) ,40 PMFIR,
S5 5K ] MxPro QPCR R A4:73 KT ¢ DNA #9375 fif ith £k 1z
Prrail, H A3 mRNA G940 X ik 8 R AR
27N SIMFESIE R 1,

2.6 & [ 5% ER i s ( Western blot ) £ ] Bel-2,
Caspase-3 J; Caspase-9 tE AR L 6 fLA A 44H 40
Jf1 A KK 80% ~90% I U B % 15 mL &0 48, LU
1:99 K 2 1 BEHI 57 ( PMSF ) F12L# B (RTPA) TR ),
HREEAL 100 WL B9 HMAGR & PR IE 1, B S
MR FRE R DL 14 B BIR A, & 10 min fiff
EEHARME, RIEEOkE ALl EHEE, RN
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Table 1 Primers sequence information of Real-time PCR
E4is L WEBIY(57-37) TUEEI(5-3") PR =YK/ bp

Caspase-3 CTGCCGTGGTACAGAACTGG CCAGGTGCTGTGGAGTATGC 162

Caspase-9 TTGGTGATGTCGGTGCTCTT GGACTCACGGCAGAAGTTCA 171

B-actin CCTGGCACCCAGCACAAT GGGCCGGACTCGTCATAC 164

T Jiz 5 1 B, Uk (SDS-PAGE) 80 V,30 min, 5 it H1 J&
110 V,60 min, 2 TH 30 min, %3 T 78 £ A1
EHH 2 h, M A—$(1:500) ,4 Cil&, TBST ¥ i 4
Y HL(1:10 000) , & FRFFEIR LEH 2 h,
TBST P 4 ¥k ,ECL )t B (A W-B#l:1),
FIH Lane ID & 58 508 20 B 508, B 4l 50 60 & &2
6 W

2.7 GEitsabEE R A SPSS 21,0 B HEAT 4,
SEHGECHE UL v s R, 4 E) FL R H ANOVA Jy 22
SR, Z 4 R LSD, SNK 45 55, P < 0. 05
ZSMWEASITFE L,

3 &R

3.1 HECE X HaCaT 4G FE R E 0 5251
I, 1 x107",1 x107°,1 x 10 *mol - L ™' H ¥
2 20 L 14 5 A 3 TR (P < 0.05,P <0.01), $27R
VLB T A R AT A A 51 x 10701 x 10 T mol - L7
R 2H A0 A 1 5 R R E AR (P <0.01) , $27R %
Ve B TT 4 ) 40 M A 1 x 1077, 1 x 107, 1 x
10 ~*mol« L ™" H- 8 25 X 41 it 384 51t % JC W @ B g, 22
SIS T2 X R R % MR B T H B X 4 i O B
SRR S HIE R . LT x 10771 x10°°,
1x1077 mol- L™ H ¥ N EA ML 2WwE, W
2,

F2 HEH HaCaT 405018 58 2= 50 %0

Table 2 Effect of liquiritin on HaCaT cells proliferation rate

3.2 HEEXDEEAA HaCaT I GER N 5
25 A A, UV 2 40 i 15 58 3 i 35 IR (P < 0.01)
5 UVB 4 H#H,1x1077,1x107°,1 x10° mol-L"™"'
HEH + UVB 20 40 J 55 58 % W 3 i (P < 0.01) .
BAE RN, B B0 HaCaT 4008, B 424
VR e B AT — 2 AR 1 . L3R 3,

#3 HETMHXZN HaCaT MAMEE RN

Table 3  Effect of liquiritin on photoaging model HaCaT cells

proliferation rate

45 W /mol- L™ A(x+s,n=6)  ZHHIBEIEE/ %
251 - 0.525 +0.013 100
UVB - 0.442 £0.014" 84"
HE +UVB  1x1077 0.512 £0.014% 97

1x10°° 0.518 £0.012% 992
1x1077° 0.521 £0.013% 992

S EAHK" P <0.01;5 UVB 4 H> P <0.01,

3.3 HEEXEZAL HaCaT 40 M S 8 T 2 (10 5 i)
Has 4, UVB 440 ROS & & FlLEJH T35
WEFE (P <0.01); 5 UVB 4 k#,1 x1077,
1x107°,1 x10 "mol-L ™" H ¥ + UVB 440 g ROS
SR TR E M (P <0.05,P <0.01), %
gl S S e A € T 11 e 2 S 7 = W 1 ez
B RR R MR, Wk 4,
x4 HEHIXEH HaCaT fifah ROS SEMEBATEHNHI

(xxs,n=6)

Table 4 Effect of liquiritin on content of ROS and total apoptosis

21 5] e i /mol + L~ A(x+s,n=6) I 3 5 R/ % rate of photoaging model HaCaT cells (x +5,n=6)
25 - 0.533 £0.014 100 2 5 B /mol- ™" ROS/umol-L~! RIET- R/ %
H e 1x10°1° 0.551 £0.021" 103" s - 3.479 +0. 420 4.930 0. 082
1x10-° 0.580 +0.021% 1092 UVB - 5.102 £0.201"  8.853 0. 159"
L %10 0. 607 +0. 0172 1142 HE4 + UVB 1x10°7 4.591 +0. 1807  8.503 +0.190%
-6 3) 3)
107 0.521 £0.015 08 1 x10 4.407 £0. 194 8.087 0. 215
1 x107° 3.946 +0.080%  6.243 +0.222%
1x10°° 0. 530 0. 008 99
524D P <0.01;5 UVB 41104 P <0.05,2 P <
-3 537 £0.
1x10 0.537 £0.013 101 0.01(£5.6 ).
1x10°* 0.434 +0.013% 817
e e
1 %103 0.407 +0. 063> 762 3.4 H ¥ X6 #E 4L HaCaT 40 fifg tf Caspase-3,

H S HA " P<0.05,2 P<0.01,

Caspase-9 mRNA F kK EWEH S525HAH L,
.99 .
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UVB 2 Caspase-3, Caspase-9 mRNA ik /K i
FE (P <0.01) ;5 UVB 4 A ,1 x10 77,1 x10°°,
1 x 10 > mol - L™" H B 4f + UVB 4 Caspase-3,
Caspase-9 mRNA F KKV 2 F (P <0.05,P <
0.01), W#ES5,

R5 HEFIFZL HaCaT i b Caspase-3, Caspase-9 mRNA
RIZKFHHI (v +5,n=6)

Table 5 Effect of liquiritin on mRNA expression of Caspase-3 and
Caspase-9 in photoaging model HaCaT cells (x +s,n=6)

2553 W /mol - L Caspase-3 Caspase-9

=M - 1. 000 +0. 000 1. 000 + 0. 000

UVB - 1.505 £0.025"  1.594 +0.084"

HEF +UVB 1x1077 1.359 £0.091%  1.303 +0.230%
1x10°° 1.305 £0. 065>  1.296 +0.153%

1x10°° .206 +0.079%  1.185 +0. 180%

—_

3.5 HEH XN E HaCaT 4 fifl Bel-2, Caspase-3
Caspase-9 I RIXBEWF MW  SEHHA LK, UVB
20 Bel2 TEHFE AR B EHEM (P <0.01), Caspase-
3,Caspase9 HH KK R B ETH (P <0.01); 5
UVB #H % ,1 x10 77,1 x107°°,1 x 10 "mol - L ™' H
AP + UVB 4] Bel2 EHRBER F T & (P <
0.05,P <0.01) ; Caspase-3 , Caspase-9 #f H £ ik i It
R (P<0.05,P<0.01), WFE6 &1,
4 it

20 R T 2 00 T A 52 3 B 0 A PR R e B
PR, 5 1R Y e 22 i PR 4R A Al E S A )
ASALEBE T AR IR AT RR 2 N R A sE T
AR WIE R R AR T E AR R
W LR AR T A T AR R, A
HBET S RO (R A AR AR LR R i AR
e Ji AR I R B[R] — 38 %, B P b 2 R R A& 2R B

*6 HBEHFINFL HaCaT 48R Bel-2, Caspase-3,Caspase-9 EEARIEEHHM (2 25,1 =6)

Table 6 Effect of liquiritin on protein expression of Bcl-2, Caspase-3 and Caspase-9 in photoaging model HaCaT cells (x +s,n=6)

25 3 e /mol - 17! Bel-2/B-actin Caspase-3/B-actin Caspase-9/B-actin

25 1 - 0.438 £0.012 0.128 +0. 017 0.089 +0.017
UVB - 0.145 £0.012" 0.361 £0.014" 0.281 £0.016"
HEAF + UVB 1x10°7 0.173 £0.019% 0.323 £0.012% 0.253 £0.014%
1x10°° 0.316 £0.010% 0.182 £0.014% 0.246 £0.017%
1x10°° 0.357 £0.014% 0. 151 £0.025% 0. 126 0. 006

Bcl-2 D - S S 26 kDa
active-Caspase-3 #wn SN SR . s 28 kDa

S . . . 50 kDa

A B C D E

active-Caspase-9

A, ZSH4;B. UVB4;C~E. 1x1077,1 x107°,1 x10 "mol-L "
B + UVB 4

B 1 HEFIHEHL HaCaT 402§ Bel-2, Caspase-3, Caspase-9
BEARZENFIE

Fig.1 Effect of liquiritin on protein expression of Bcl-2, Caspase-3

and Caspase-9 in photoaging model HaCaT cells

i ( Caspase ) 5 T (0 25 1 16 % 0 106 2 107, e X412

AT " . Caspase MR — R 5 HA HBLE

SETR P A | R 1 R A 2 B R L R AR 1, bk

A 2 A 8 T B v BR RIRAT B, R — R

AN T B B UK B . Caspase AT BH W 400 i S

S i 400 L 42 ) 45 6 4 1 9 (8 DNA 18 &2 i
- 100 -

R R R R A R T T UVB AR
FIF A AN 75 57 AR IR KRG ROS HEFLF 1k
W, T BRI AN AR 45 , 40 i v DNA, 25 11 5 45
W RSB R S R A R R T P
ToAER PR T34 55 B Bel-2 J& Bel-2 05 b 8 21
B 2 — A A AT LA A i e T e
A, Bel-2 A3 i 8 5 2R R Ty e e 2o 1Ak B
I B PR G 30 L A R % o L DT R 4 i
P AR A T L i g ROS MR T
LRI, BT TR 1 1 Bel-2 S5, 38N 2 1A
V1038 375 1, 2R M P Al B 6 3K C R I 3 A0 T DY
I P P 40 L €L 36 C TG Caspase K K M, iF 1
JE 8 Caspase 2L 2 ™), 341 19 Caspase 2% I 2
P4 R DA A7 200 R ) 8 ) L B A R R S R OIS
Yy, 30 0L SO A SO R TR S TR
Mg T Caspase-9 {0 F LIk 2 b 1 L iF,
T wmEhF T SHEEAR C SR REERE S
Wy, TS T W7 Caspase BE 51 I H E FR G 16 .
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Caspase-3 i T ZLIK S W #9340 T2 &G 5, R
BUR B LANG SR A9 T 20 78 T 40 M o T Ak Ry
Caspase-9 1] #{7& Caspase-3, Iif fk.J5 i) Caspase-3 0J
DAAE 7 200 1 PN 45 b 4 e VIS 0, 608 4 i A i e 7Y
AP T /N, RN R T D, i ) A
Mir Bel-2, Caspase-3 fll Caspase-9 5 H A % 5 &,
AL TR 42 Bz e 40 B A0 8 T O

AP LE B oR, UVB S5 IS , 40 f ROS &
AL TR B E TR, Bel-2 & AR A R B
%, Caspase-3, Caspase-9 mRNA Fl& H £ s B F
Thi 875 UVB 58 54 AT 3% Caspase 8 5%, JA 3l
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