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SR AR EREEM A375 5AKELBELE
UL HaCaT 355 35 40 i 2 W1 5 S5 4 A0 S A

AL B PR E W)Y

(HBAETROBEREEREAHARNFBETREFNFELLRE HE ZEKF 830011)
HEHH Wi EOi i AL e £mmit A375 5 AKAENA R 8 HaCaT 3b3& kb A P ERNHh ik #x
A375 iRt HaCaT @R ey 3& i m itk 2 , 236 5 A 3 RBAL (F ARSI, R Ak P (B A 2 (A T HARME . P Z R &,
0.5,1.0,5.0 pg /L) o 5K A w9 F 3 AR Ko vl 35 (MTT) ik 4] 4m A 36 1 5 KR 7 X, 4 B AU 0] 2 6L 84 J8) 30 0 A Ao X B AR BE W 4 5 SR 52
i bR B IR A B B (qPCR) 4 T 20 I B -F (SCF) An H 24K ¢ — Kit, AZ N IR A8 X 3% 3 I -F (MITF) #9 mRNA F ik K -F;
KA Western blot & #il 2m ioLBs 282 #4448 % % @ 1,2(TRP - 1,TRP - 2) & SCF,c - Kit,MITF #) % & Kk K-+ HER LRk,
BT EMIA AR T EFFH(P<0.01) ; 5 BAE, B FBU G,/ G, B p] 3 B F AL, S M fe G,/ M ) am e vk
BB EIEG (P<0.01), HEARB B AL ILH 3 239 % (P <0.05 3 P<0.01),SCF,c - Kit, MITF 45 mRNA F& ik K -F &
SCF, ¢ - Kit, MITF,TRP - |, TRP -2 ¢4 & § A X R FH B2 H I3 (P<0.05 K P<0.01) Lt FHiLE Taid@dA% SCF,c -
Kit, MITF #) %A %A1 A375 20005 HaCaT %00 335 35 m A 04 0 78 | 2m AL J8) A o 5 H AR JBE WA 55 dm L AL 4 32 V8
KBERE LM E AL EERmMIL AT AKAEA A SR a0l HaCaT s 28 IR B s R R4 Fale B 5 F @ e B F 24K
IR AR K A R
Effect of Butein on the Biological Activity of Co — Cultured Human Melanoma Cells A375

and Human Immortalized Keratinocytes HaCaT
GAO Li,TAN Xue,LUO Jingying,YAN Ming
(Key Laboratory of Traditional Uyghur Medicine Prescription ,Institute of Xinjiang Traditional Uyghur Medicine ,Urumgi,Xinjiang , China 830011 )

Abstract: Objective To investigate the effect of butein on the biological activity of co — cultured human melanoma cells A375
and human immortalized keratinocytes HaCaT. Methods Co - cultured A375 and HaCaT cells were established and divided into
the control group (equal volume of culture medium),the butein low —,medium — and high — dose groups (hereinafter referred to
as the low —,medium — and high — dose groups,0.5,1.0,5.0 wg / L). The cell activity was detected by the methyl thiazolyl
tetrazolium (MTT) method. The cell cycle and mitochondrial membrane potential were detected by the flow cytometry. The
expression levels of stem cell factor (SCF) , its receptor ¢ — Kit, microphthalmia — associated transcription factor (MITF) mRNA
were detected by the real — time fluorescence quantitative polymerase chain reaction (qPCR). The expression levels of tyrosinase —
related protein — 1 (TRP - 1), tyrosinase — related protein — 2 (TRP - 2),SCF,c¢ - Kit and MITF proteins in cells were
detected by the Western blot. Results Compared with that in the control group,the proliferation rate in the medium — and high -
dose groups significantly increased (P < 0.01). Compared with those in the control group,the proportion of cells at G, / G, phase
in the low —,medium — and high — dose groups significantly decreased, while the proportion of cells at S and G, / M phases
significantly increased (P < 0.01);the proportion of cells with high mitochondrial membrane potential significantly increased (P < 0. 05
or P < 0.01);the expression levels of SCF,c — Kit, MITF mRNA and the expression levels of SCF,c — Kit, MITF,TRP - 1 and
TRP - 2 proteins significantly increased (P < 0.05 or P < 0.01). Conclusion Butein may affect the proliferation, cell cycle and
mitochondrial membrane potential of co — cultured A375 and HaCaT cells by regulating the expression of SCF,c — Kit and MITF.

Key words: butein; human melanoma cells A375; human immortalized keratinocytes HaCaT; cell cycle; mitochondrial membrane

potential ;stem cell factor;receptor of stem cell factor;microphthalmia — associated transcription factor
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TEPE IR ER R G EE JE ETRE IR R
FHTRIT RS T 5T % B0, 3K BB 44 1 36 P A
ST ERBIE R BRI R ORI TYR GRS B AR A
HCRE F1te) AR HE A TOE A A o AR SR R A R
(MSH) \SCF 2 K717 R ERAIE R ] REiE i s =
4 i A1 AR O AN AR BV E R i R R A . 3T
I, AHHFFE gk — 2D SR I 2000 A PR (0 R At
A375 5 NKAAAA B A HaCaT SLE5 3R 41 M AE )2
TEPERTZIR IR ARSI I I
1 #RE5RFE
1.1 UEIXB 54

S - SQP B HL -3 By K F- (£ 5] Sartorius 24 A K
JER0.1 mg); YJ - 875 AU TAE G (FR N L Feas S
RABRZAF ) s MCO - 18AIC Y CO, K5 3746 ( H 74 Sanyo
NF)) 3SPX — 150B — 7 8 A= Ak 55 3848 (i s A
M 2N 7] ) 5 Multiskan Go 1510 % g k7 1 ( 3£ [E Thermo
Fisher Scientific 22 7)) ; FC500 247 =0 40 i (35 [ Beck-
man Coulter /A 1] ) ; CFX96 I 7¢ 7 1 PCRAY (3 [ Bio -
Rad 22 7] ) ; OMKS001 7 B ik {1 . 20150168 71 EE i 1l 1%
RS (LA SR A E = A BR A DD o

RN LR G e B/R BIR X 45 /R BE 2540
YT LS 20151208, & & > 95%) ; DMEM 183
R 7% 3 (£ [ Gibeo 28 H] , HL5 4 1645780) 5 Jifi 2F 1L 75
(3£ [ HyClone 23 F) , 4154 NZJ1221) 5 DU H S5 A 0 mE s
5 (MTT, 3£ [E Amresco A Al 4tt*5 0 YY11351) ; —HI %
WA (DMSO, KA 652 AL THF5E i, it 5 4 D5879) 5
e £ 1 (3£ [ Sigma 2\ A , it 5 A LC0922B5011)) ;
JC = 1 SR A JE e 457 62 0 3875 &5 (L5 Sk 3242985) , fill
AR E (PT) 240 it JE 01 G I 30571 5 (HHE 5k 6051571) , )
) 1 26 FE BD /A ) ; TRP - 1, TRP - 2, MITF, SCF, ¢ — Kit
bk (3£ Abcam A A , #it 5 43 51 SN ab235447,
ab221144,ab303530,ab64677,ab283653) ; /K N 4lifk /K .

A N B SR A A375 (P ERFAE B b AR
GEAH M BT I 0 ) s AR AE AR AR BOE B AL HaCaT (Y
K2F [ AL SR Y P o0 ) o
1.2 Ak

L5 35 0 A 0 7 - O B K 9 HaCaT 41 i
I N0, 25% BEEEE AL, LA S x 1054~ / mL 3R T 6 L
M, 5% CO,.37 ‘CAM4F T 537 6 h{H 4 iy 7853 I B 5 B
XPE A B A375 41t &, [A] 1 b BRF R AP [A]—
6 FLAR Hp (2 F 4 it i H Fp LB SR 2:1) , B 5% €O,.37 °C
ZM N IR AR SR A

T R 2 O SR AN IS 5, H 3. 0 mL 0. 25%
JREEH L, LAS X 1044~ / mLAZEFT 96 F LA, 4541 100 L,
B 37 °C.5% CO, M N RE SR, 3 2 B 3R 3L e Xt iR
2H (CSFARFRER SRR , 2L 25 (DL DMSO %5 il BT Bk

BESR 100 g/ LA O AE o R A E AL (LR AR
AR ,0.5,1.0,5.0 pg/ L), £ 2H 40 MO g4 T AH Y
AbFR (4541200 L) , AkSE85 % 48 b

MG SR FH MTT 75 FE A S 25 257 T F 32
B EEAE b, ik Zs X REAL (T An e, S5 AR RS F2 )
R8N AL, H5 R 44 hiRHIMA S ¢/ L MTT 20 pl, 4k&E
RiFe 4 h, 325 FWEWL A DMSO 200 pL,#E7 10 min, %
FHBEAR AT 490 nm P4 AR 22 W A6 BE (A) |, T 4 g
W AR A M R (%) = (Aumn — Asspepngma )/

20 i JE) 40 < L R R A i, 25 em > IR FR
MR IE  [R]“ord] K 5 25 T A AR 3 AL
Rigt 48 h, W R EE IR 5L, DL 1 mL RS 1k, F R RS 37
TR T A4, A 4 mL 204, 1000 r/ min
B0 10 minCR R J5 77 22 85 389, A 1 mL B2 6 2%
T (PBS) H BN 5 &0, EE R 3K LA 1 mL
75% L WEE RN, 4 CRE S w T, B0, 725 [
M mL B4 PBS T BN JS 30, EE I VE3 IR,
JIA 500 wL P1/ A% WEA% 2 1 (Rnase ) YL , 37 “Cakt L4y
8,15 min, 200 H JE I8 U8 M 3§ 3k, SR H P12 i S 39 A
R &, DA i ARG

21 i £ R A B E AN < IO 5 R AN B T o, e AN
JAW IR S04 A2 B A FR 45 2 40 i (2= H T R
3WHEIE) &M 500 wL JC - 1 TAEW, 37 CIEE
15 min, Il A 1 mL Assay Buffer JBA),1 000 r/ min 5.0
10 min; 22 FIEW(ERE 1K), H A 500 wL Assay
Buffer #2401, 200 H JE &M IE oL, R JC - 14k0
NI ER R oall55: il =) B i e 1 R & i

mRNA ik RSO i R ARV (qPCR)
5 UL B SR A0 3 e, T) 200 300 TR A 4R 2
AER (RS R R 2 T T i 1k ) o FH Trizol
PEHCAN M Y B RNA BUS L 54T 19% S BE e s L 3k
Rl RNA 19 56 86 4% |, {1 FH I 5 S il iR 47 I 5% 5% PCR &
i cDNA Ff-4li 4k, JEAT RNA HL 3k 46 000 1k 2, &% )5 LA
qPCR A6 SCF, ¢ — Kit, MITF Y mRNA 635 7K -,

715 K Western blot 3 o B3 5% 35 40 g 16
AN R IR A4 a2 b B (R IR
AW A A k), DA S A e R BUE R (1, A T 2R
1 i O ME S B 1 50 g, #2547 SDS — PAGE #EIC
vk, BRI BT VR, 22 B A B - actin, TRP - 1,
TRP - 2,SCF, ¢ — Kit, MITF f 3T/ (1:1 000,V / V) ,4 C
PR L PEE 5 min, ITA —HT(1:2000,V/ V), =i
WEE 2 h, AT RO N S A%, >R Image J 1.5 1
A5y B, R H bR A X FR R KO
1.3 SEitzarE

SRHISPSS 22. 0GEi =453 AT AT ORI LA X + 536

37



AHFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

2024 4E 3 H 20 H 45 33 55 6 1)
Vol. 33,No. 6,March 20,2024

NI T 255081 .P < 0. 05 N 2ES A Gei T2 E L
2 R
2.1 ZHREiEE

L IR (100 + 2. 89) % J AL, Hh e ) f2t 41 440
FEFEARL(110.47 5. 71)% (117. 74 + 4.32) % | . 3%
ThiEs (P < 0.01) 5 I 57) £ 41 20 it 1) 38 58 % 4 [ (90. 70 +
5.71)%].
2.2 HREEHA

S0 R A, AR AL A G, / G 40 L 3] B
EIEML(P <0.01), SN G,/ M A0 L 151 ) 5 2 7t
B (P<0.01) PRILR 1 FIE 1,
2.3 {HRRZRMIRAR R AL

550 REZH L3, 45 711 e 2 4 B e Bk 4 R Ha A 240
®1 SHMEKBABHD TR ESEAEEEALGILLE (X +5,

%,n=23)
Tab.1 Comparison of cell cycle and proportion of cells with

high mitochondrial membrane potential in each group (X = s,%,

n=3)
- mIRAm BEBRE
a3 flg )

6,163 S CME  bRARAH

B4 82.47+0.39  15.60£0.37  1.93£0.19  30.00+2.46
KAZA  0.5pg/ml 73.45£0.46"  23.19+0.32" 3.36£0.41" 39.87+2.60°
PAEE 1.0 pe/ml 71.23+0.45" 24.48+0.23" 4.29+0.32" 48.13+3.59"
aREa 5.0 pe/ml 72.04+0.527 252740317 2.69+0.54" 47.30+2.67"

E:o GBI P < 0.05,"P < 0.01.B3 B4R,
Note: Compared with those in the control group, P < 0.05,"P <
0.01 (for Tab. 1 and Fig. 3 - 4).

JfL 5 34 3 T (P < 0,058 P < 0.01) . 3E L £ 1
2.
2.4 SCF,c - Kit,MITF mRNA X% &R KixKFE

5% HRZH AL, 457 A 40 SCF, ¢ — Kit, MITF (1)
mRNA FIEE IR 2T (P < 0. 058P < 0. 01).
HEILE 3,

2.5 TRP-17#1TRP -2 EAKIEKE

BN AR oA, 4550 L AN A TRP — 1 AT TRP - 2
HHRBAKPHEEF R (P <0.055 P <0.01) . 1F
LK 4,

3 itig

P IRENSEE S R R 1 O Y S e A SR 1]
T 2 8 1% B R A TR IR AN B AT R R DT
Hor AR RN S R UL T SCF / ¢ — Kit {5 5 1 B8
SCF / ¢ = Kit {5 5 3 1% n] 35 55 MITF (1% i iR 1 A% S5
PEOIMITF 2 5B AR A ERIE R 5L S, 2R
CERMM AR TSR T, S 586 X400
(A AR R TG , HE AL IR T TYR 3 A KR (B 46
TYR,TRP - 1,TRP - 2)Z 5B R A K 0- 1),

AT HRAR TR T G AU S R A AR P R
FEREE2) A375 20 0 A HaCaT 20 0 315 5 4l ik &
SEER B, b v ) A0 2 A R T L AR
w2 Gy / G, 2L Eb ] 35 3 S5 AT, ST RN G, / MU AT g
U2 58 2 T, 0. 5 wg / mL IR HIAE E A RE T
AR AR , (HRE 2 i R 4N AR Y] #2715 0. 5 g / mLL
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Fig.1 Cell cycle (X = s,n = 3)
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Fig.2 Mitochondrial membrane potential of cells (X = s,n = 3)
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Fig. 3 Expression level of SCF,c — Kit and MITF mRNA and proteins (X = s,n = 3)
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T k7K K SCF, ¢ - Kit, MITF A mRNA FlE (%
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FE , 00 7] 240 L S 0 T A SRS e -7 3 - 14
GER— 2, R BIAE R GBI 1Y SCF / ¢ — Kit / MITF
T I S T e S A L) A A
ZE LTIR  RHIAE 2 T BRI JH 15 SCF Fl e - Kit [

FEIR TSI A375 41 L 5 HaCaT 20 i 1 555 55 41 i %) 44

B A ] HR AR A BB P A5 5 AT A 2 T 4
%%ﬂi}t
[1] MARIUSZ LH, MALGORZATA C. MITF in melanoma:

mechanisms behind its expression and activity [J]. Cell Mol

Life Sci,2015,72(7) : 1249 - 1260.

[2] ZHOU S, ZENG H, HUANG ], et al. Epigenetic regulation of
melanogenesis[ﬂ Ageing Res Rev,2021,69:101349.

(3] % %, R&R,ZAL.¥. HiIMZEFTAEDERAL
AR A R ] AeFE,2022,34(8):990 - 1000.

(41 & 45, ZeE, ¥ #%,% . M#KAYH C- KIT/MITF &
bRk Hwm R E AR ERAR[T]. FEED$IR,2017,
14(6):28 - 31.

[5] ZAnAl, & eer, 2,5 . 3K R385 R o5 ABER
BR B AP AT [T]. P 2544,2017,40(8): 1833 - 1837.

6] & #,EHE, % FT,5. $WFLAAZERBER
A375 BA BB IR A LM A TG RA[)]. P EARERS
2 %,2022,36(4):391 - 395.

(71 & #,EHE, % FT.5. L9t 2etimmies
ART R IR R T ZEZT o RGFR)] EH TR,
2019,38(3):313 - 316.

(8] 2&A&,% #H,EH/E,F. MRy & L9 & Ak
A A AR 0 etk HaCal 38 78 8 4 e o i B F e % [ 1]
P H 25 5,2017,28(28) :3904 — 3906.

[9] ZOCCO M, BLANPAIN C. Identifying the niche controlling
melanocyte differentiation[J]. Genes Dev,2017,31(8):721-723.

[10] JIANG S, YU X, DONG CS. MiR - 137 affects melanin
synthesis in mouse melanocyte by repressing the expression of
¢ — Kit and Tyrp2 in SCF/ ¢ — Kit signaling pathway [J].
Biosci Biotechnol Biochem,2016,80(11):2115 - 2121.

[11] R EW, P ddh, 0 8,5 . LeEXT ARG FTERNTHE
J[J]. A4 TA253,2019,35(9):1633 — 1642.

[12] XAc#H, B0, £ B, . 2ai$ms Blomien 2
&F AR A AR )], P E 28 FiE4R,2018,34(9)
1296 - 1301.

(B2 B, FHA,W2%,%5.
MITF 4% 5 i 3% #9 A 4246 A [T].
2011,25(9) :657 - 663.

[14] ) 5T, BtE 4k, 5 &b, 5 . FH I F 2 PCL12 LA
A B B AR A 69 AR WP AE A B AR R A R e R AT [T ],
¥ H 25 % ,2020,31(24):2974 - 2981.

(Wi 11 :2023 - 03 - 155 & 101 H #1:2023 - 09 - 20)

AN Mg 2+ SCF/ ¢ - Kit /
PE R R L,

39



