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Abstract: To observe the effects of melatonin and melatonin combined with cisplatin on proliferation and
apoptosis of human lung cancer cell line A549 and and the dependent signaling pathway. Lung cancer cell
A549 were con—cultured with different concentrations of melatonin, different concentrations of cisplatin, dif-
ferent concentrations of melatonin combined cisplatin for 24 h respectively. The activity of each group cells
was detected by MTT assay; Real-time RT-PCR was used to analyze the expression of Bel-2, Bax and p53;
Western —blot was detected the changes of signal path ERK1/2MA PK. Results: 1) Melatonin and cisplatin
significantly enhanced inhibition of cell proliferation of A549 cells, melatonin promoted the effects of cis—
platin alone in A549 cells, reduced the using concentration of cisplatin;2) The expression of Bel-2/Bax was
high but p53 gene was low in untreated A549 cells, the expression of Bcl-2/Bax decreased by stimulating

with melatonin and cisplatin in A549 cells, expression of p53 gene after stimulation of the melatonin plus
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cisplatin rised significantly and concentration—dependent;3) Phosphorylation levels of ERK1/2MAPK were

significantly lower after stimulation of melatonin and cisplatin in A549 cells. Melatonin potentiates the anti—

proliferative and pro —apoptotic effects of cisplatin in A549 cells by modulating ERK1/2MAPK signaling

pathways.
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X REALAe gt iR, HAbAL 3% ] 0.001.0.01,
0.1.1.2 mmol/L ¥ FE#6 FE AT HE 222 (Melatonin FlI
MTT 1 H 3£ [ Sigma 24 #]),0.5.1.0.1.5.2.0 mg/L
W BE RS BE A T4A (DDP), 0.1 mmol/L () MLT B¢ 4
0.5.1.0.1.5.2.0 mg/L ¥ FERREE B DDP, AR A
TH MLT #1 DDP B354, B4 6 1
25L,37 °C,5% CO, K555 24 h, HFLIA 20 plL
MTT (5 g/L),37 CAkLLEFF 4~6 h, B 96 fLAR,
AN HER A 3, AL 100 wL DMSO, DL
it AR 10~20 min, T 570 nm MR
1.22  # 4% FFo % 8f T2 PCR (Real-time PCR)

¥ A549 DIEESL 3x10° NI EEFP T 6 FLEG
FEM R, K597 24 b JEILTE DMEM YUk FEAAE 24 h
JE A AT . WA FIXT AL, DDP X R4,
B4 MLT 0.01.0.1.1 mmol/L 21, LA K LA b 4% vk B
B4 1.5 mg/L DDP 41 . & 24 PR B Trizol
(Invitrogen 7~ F]) 2445 2 A549 41 fifL, $RECE
RNA Jf FH i 5% 512050 £ (Promega 23 w] )1 4% 5%y
cDNA, DL cDNA AHEAR#1T Real-time PCR Fi
W, UL GAPDH i NS R IR B e B . 550w
PRSI B T AR, R 1 BN 3
AL, TN AR Z 20 L. PCR W 4444:95 °C
5 min,95 °C 30 5,58 °C 30 5,72 °C 30 s,30 MR,
SRIG TR AT, 45 B B SER Fak KT 148 5
AR R (229 R Fom .

*1 PCR#ERMIIMFT
Table 1 Specific PCR primers

Gene Sense (5'-3") Antisense (5'-3")
Bel-2 catgctgggoccgtacag gaaccggeacctgeacac

Bax ttgeegecegtggacacagac ccgeteceggaggaagtcea
p53 atgaaccgecgacclate tggecaatcctttaactctaa
B-actin geacagcttctecttaatgtcacge tggcaccacacctictacaatgage
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BB K I i AS49 4i i, 350 T 6 FLI%
Fetl, TGRSR BL A 4L 24 h J5, B BRAL
MLT 0.01 mmol/L L. MLT 1 mmol/L L .DDP 2 mg/L
fL.DDP 1 mg/L4+MLT 0.1 mmol/L fL, 24 h J5 Y4
B AS49 400, FAVK PBS ¥k 3 Ik, INA S A &
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Wiky 9 TBST £ M1 2 h, 435 nedt p-ERK1/  A549 HHRERIE S

2MAPK F1 ERK12MAPK 1 2 sa B HiK 1:1 000
(3£ [# Cell Signaling Technology 72 ®); B T
GAPDH M £ SE UK 1:500 (38 = KAV AR
PR T]), 4 CHEE 18 ; TBST Ve[ i v i i
FEbRIC i L =EBT e M ST/ A =t 1:1 000 (At
SR E AR A R A A, FIREEIR FFEE 2 h,
VEIE S FH 575 —4— 583 5| W ik — e R b/ Dy e 0
# (BCIP/NBT) . L i i | &t , 49 4% J5 64 7 B
IR
124 %it# 7

2 2H AV A £ R v 22 (v £5) Ko, A
B R 19 2% 5 7 student’s ¢ #5 , P<0.05 Jy 2% 5
A EE, P<0.01 N 2ERA I B EE.
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vs the control group;*P<0.01,DDP vs DDP+MLT),

Fig.1 The impact of MLT ,DDP,MLT combined with DDP on proliferation of A549 cells
(A) The impact of MLT on proliferation of A549 cells (" P<0.05 vs control group);(B) The impact of MLT combined with DDP on
proliferation of A549 cells ("P<0.05,"P<0.01 vs control group;*P<0.01,DDP vs DDP+MLT).
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Real-time PCR #5245 R Wox, S FI4AH
e, A& (0.01 mmol/L) , H ¥ £ (0.1 mmol/L) .
He B2 (1 mmol/L) 85 2H A549s W Bel-2 Feik¥A T
R 1 Bax FE R AR IR AR & 25 50
FERY MLT 8645 DDP 1% 20 A549 A g Bel-2
PR FREE AN, P<0.05, L MLT (0.1 mmol/L)+
DDP (1.5 mg/L) 4 fz % % ;MLT (1 mmol/L)+DDP
(1.5 mg/L)ZH 5 MLT (0.1 mmol/L)+DDP (1.5 mg/L)
HAHIEA BT ERA IR, SRl

JH DDP(1.5 mg/L) 4L HLEE , 45 W BE 1) MLT B &
DDP 4540 Bel-2 Rik¥A TR, (HERARE
PEZS, I Bax JER MR BHA BEM BT, P<
0.01, X MLT (0.1 mmol/L)+DDP (1.5 mg/L)2H f i
& EERNE 2A FR 5 Bel-2/Bax B8 AL N 2B
Fion, SRR IRV BE(0.01 mmol/L) | ik
J£(0.1 mmol/L), =5 ¥ (1 mmol/L) MLT 2H A549s+H
Bel-2/Bax ¥4 FF,P<0.05, 5 DDP (1.5 mg/L)
AR, #WEE MLT 5 DDP A (45 41 Bel-2/
Bax 22 5459 5% ,P<0.01, A [a] #e B ) MLT
(0.01.0.1.1 mmol/L) ZH- 55X HREHAH L p53 JE Y
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Fig.2 Effects of MLT and MLT combined with DDP on expression of Bcl-2, Bax, p53 in A549 cells

(A) Effects of MLT and MLT combined with DDP on expression of Bcl-2 and Bax in A549 cells ("P<0.05 vs control group; P<
0.01 vs DDP 1.5 mg/L); (B) MLT and MLT combined with DDP influence Bcl-2/Bax ("P<0.05, “P<0.01 vs control group;*P<
0.01 vs DDP 1.5 mg/L);(C) Effects of MLT on expression of p53 in A549 cells ("P<0.05, “P<0.01 vs control group); (D) Effects

of MLT combined with DDP on expression of p53 in A549 cells ("P<0.05 vs control group).

23 MEZBESIRSAAH AS49 HEEH p—-ERK

Western blot 45 % 275 ,MLT /E FH A549 41 it
AT p-ERK M35, FaksmEERE MLT WAL
A ; AR 280 BE 0.1 mmol/L Y MLT By rhag:
WePE 1 mg/LL (1) DDP VR A549 4iifif,p-ERK 365
Fb Al R FE 1 mmol/L i MLT 2L A= 2 mg/LL
() DDP 410 & R, Wil 3 FroR . HE5 MLT Al
DDP X A549 4iiffi) ERK {5 Sl RN HIER , iX
P FHAE PR P20 A (o FHR B

3 Wi

SCEG R IR, 2 MLT e FEiA E] 0.1 mmol B,

X AS49 AN TE A B B IHIVER , AE S AT
A R OT DB S 2 = VA X AS49 4y P 1)
PR o AR XA fIVE A 5 4 g
AHIGIE A 7 Bel-2 FETHE H T & B 5 21
AT R R B FIE I H 2 — 456 Bel-2 Bax
Bad \Bcl—x 1 Bak 55, o Bel-2 BPZHAE A -4
TFEDR M 4H A AR T, Baxe A 322 FH 0
AT . Bel-2 ZIGHEH UL RIEE Ak K
YEVER , Bax W03 F IR REXTHT Bel-2 $04H1 41 i 14
ToHE M, RS T R RIBAE R, Bel -2/
Bax 1 LUARAS DR A0 A A o AN S e B, it i
i AS49 A JfIAE MLT A/ 24 h 1y FE b Bel-2
FiIK T, Bel-2/Bax Wl iR N, 22 5 1.2 (P<0.05),
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Fig.3 MLT,DDP and MLT combined with DDP influ-
ence ERK1/2MAPK signal pathway in A549 cells
(A)Results of western blotting ; (B)Histogram of gray value(p—
ERK/ERK nomalized to GAPDH)

1:Control group;2:MLT 1 mmol/L. treatment group;3:MLT
0.01 mmol/L. treatment group;4:DDP 2 mg/LL treatment
group;5:DDP 1 mg/L. combined with MLT 0.1 mmol/L treat-
ment group. ‘P<0.05;"P<0.01 vs control group.
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T, #8878 ERK1/2 WG4 T 685 il i 34 5 1=
78 RGN oG, ANSLIR T i MR MR 2 ) R

RSB RIS AN s AS549 4 ERK1/2
BERRAL AN IV, IESC AR B A S mT LU I
il ERK1/2MA PK {55 %% S i 5 w06 A 300
TS B B S , T A H A R R TR

XA YA 7 e B £5 P 25 4R A0 170 S8 % A

5 % 3L #k (References) :

[1]  SRINIVASAN V, SPENCE D W, PAND-PERUMAL S R, et
al. Therapeutic actions of melatonin in cancer: possible mecha—
nisms[J]. Integrative Cancer Therapies, 2008, 7(3): 189-203.

[2] UMIT U M, BERNA T, HANDAN K, et al. Role of melatonin
and luzindole in rat mammol/lary cancer[J]. Journal of Investiga—
tive Surgery, 2012, 25(6):345-353.

[3] SRINIVASAN V, SPENCE D, PAND -PERUMAL S, et al.
Melatonin, environmental light, and breast cancer{J]. Breast Can—
cer Research and Treatment, 2008, 108(3):339-350.

[4]  NAZIROGLU M, TOKAT S, DEMIRCI S. Role of melatonin on
electromagnetic radiation —induced oxidative stress and Ca’*
signaling molecular pathways in breast cancer|J]. Journal of Re—
ceptors and Signal Transduction, 2012, 32(6):290-297.

[5] POZO M J, GOMEZ-PINILLA P J, CAMELLO-ALMARAZ C,
et al. Melatonin, a potential therapeutic agent for smooth
muscle—related pathological conditions and aging[J]. Current
Medicinal Chemistry, 2010, 17(34):4150-4165.

[6] LISSONI P, VAGHI M, ARDIZZOIA A, et al. A phase I
study of chemoneuroimmol/lunotherapy with platinum, subcu—
taneous low—dose interleukin—-2 and the pineal neurohormone
melatonin  (PIM) as a second line therapy in metastatic
melanoma patients progressing on dacarbazine plus interferon—
alphalJ]. In Vivo (Athens, Greece), 2002, 16(2):93-96.

[71  HU S, SHEN G, YIN S, et al. Melatonin and tryptophan circa—
dian profiles in patients with advanced non-small cell lung
cancer|J]. Advances in Therapy, 2009, 26(9): 886-892.

[8]  YIP K, REED J. Bel-2 family proteins and cancer{]]. Oncogene,
2008, 27(50):6398-6406.

[9] JACKSON J G, POST S M, LOZANO G. Regulation of tissue—
and stimulus —specific cell fate decisions by p53 in vivo[]].
The Journal of Pathology, 2011, 223(2):127-136.

[10] HE G, SIDDIK Z H, HUANG Z, et al. Induction of p21 by
p53 following DNA damage inhibits both Cdk4 and Cdk2 ac—
tivities[J]. Oncogene, 2005, 24(18):2929-2943.

[11] &N, F—, 8. p63 Ml p53 [z PCNA {E i il
K S A R R 5 R A2 (LUO Zhi-gang, WANG Yi,
BAO Jian-zhong. Expression and significance of p63, p53 and
PCNA in lung cancer[]]. Chinese Journal of Clinical Oncology
and Rehabilitation), 2008, 15(1):25-29, 32.

[12] AFFOLTER A, FRUTH K, BROCHHAUSEN C, et al. Activa—
tion of mitogen—activated protein kinase extracellular signal —
related kinase in head and neck squamous cell carcinomas af-
ter irradiation as part of a rescue mechanism|J]. Head & Neck,
2011, 33(10):1448-1457.

[13] CHO H S, CHANG S H, CHUNG Y S, et al. Synergistic effect
of ERK inhibition on tetrandrine —induced apoptosis in A549
human lung carcinoma cells[J]. Journal of Veterinary Science,
2009, 10(1):23-28.

[14] SHIH Y W, WU P F, LEE Y C, et al. Myricetin suppresses
invasion and migration of human lung adenocarcinoma A549
cells: possible mediation by blocking the ERK signaling path—
way[J]. Journal of Agricultural and Food Chemistry, 2009, 57
(9):3490-3499.



