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Apoptosis induced by curcumin and its effect on c-myc and caspase-3 expressions in human

melanoma A375 cell line
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Abstract: Objective To investigate the effect of curcumin on cell apoptosis and c-myc and caspase-3 expressions in human
melanoma A375 cell line. Methods A375 cells were exposed to curcumin treatment and growth inhibition of the cells was
examined by MTT assay. Annexin V/propidium iodide double staining and DNA fragmentation analysis were employed for
assay of the cell apoptosis and morphological changes of the cells were observed with inverted microscopy and transmission
electron microscopy, respectively. In situ hybridization and SABC immunohistochemistry were performed for detection of the
expressions of c-Myc and caspase-3 in the A375 cells. Results Curcumin inhibited the growth of A375 cells in both time- and
concentration-dependent manners. After treatment with 30 wmol/L curcumin for 48 h, apoptotic morphological changes were
observed in the cells and an oligonucleosomal DNA ladder was clearly visualized in DNA fragmentation analysis. The
apoptotic rates of the cells treated with curcumin at the concentration above 20 wmol/L were significantly higher than that of
the control cells. c-myc expression level was decreased whereas caspase-3 expression increased with the increase in curcumin
concentrations. Conclusion Curcumin can inhibit the proliferation and induce apoptosis of A375 cells in vitro, and the genes
encoding c-myc and caspase-3 may play a role in the process.
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BB 20 A0 Rk A375 H AR DU 1E R E S
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W, REER 3 AR AL, Rl E 24,48,72 F1 96 h,
ST SRR 4 h A 20 wl B MTT, #4k2e 1535 4 h, &
IEREFR S FRW, HALANA 150 pl 5 DMSO, &%
15 min, BEFR LT K 490 nm AL EEE A (B, DL
B 3 UK, 2 A0 A A i £k
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TR E GE L4 Cat L 10 g/L DY AL B E 2 h B
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HBE PSR A,
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Pl T 24 FLEFFRAR, B AL 1 ml, A [6) e 3 1 25 9%
B0 BRZH A g B SR VR U 3 A AL AR
H 48 h J5, B0 WAE M, FH 2.5 ml PBS PEK 2 1K,
Jn s B Binding 22 vh i I8 48 LMk B D 10°~10%/ml, fin
A FITC ##ic i Annexin V 10 pl F1 P15 wl, BRIR AT,
4 CHEEIE 30 min, 57 RIFE i 40 LAY (3 [ BD A
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BOE IR Bl RS R — T, A
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AT HIK 1.5h, 1% RO EE Y, RAMT T
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1.2.6 & 1% & % # M c-myc mRNA #= Caspase-3
mRNA X A c-myc # 5£ H 1) mRNA J¥ 41 . 5'-

CTTCA CCAAC AGGAA CTATG ACCTC GACTA
CGACT-3';Caspase-3 mRNA J¥ %1 & .5-CGT CA
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D A7 % A A 0 3R] G T DT AR ) TR A R
NS AL AERRIC , A0MTE 22 SO R AL B 35
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30 min, i INA P Z AL BT - 37 °C 60 min, PBS ¥t
% 4x5 min, fill SABC 37 °C 20 min, i i £ 9 Z ki
ALY 37 °C 20 min, DAB {5, 3643 K Bk, LA
c-myc Fll Caspase-3 £l 19 2xSSC 2% #h ¥ A by BH %
XA 25 B Leica 24 /] MD20 4 B (1815 4y
BT AGHEA T G A A, I BEPE S5 oy 20 S R AR A e 2
1.3 %t F 7%

K FH ¢ K5, B SPSS10.0 G il 4k F e it 74
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Fig.1 Effect of curcumin treatment at various doses for
48 h on cell survival rate of A375 cells
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Fig.2 Morphological changes of curcumin-treated A375
cells undergoing apoptosis observed by inversed
microscopy (Original magnification: x200)

A: Curcumin group; B: Control group
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Fig.3 Morphology of curcumin-treated A375 cells showing

apoptotic changes under transmission electron microscopy
(Original magnification: x8000)
A: Curcumin group; B: Control group

2.3 AnnexinV/PI 8 A4R7T %
LW ZAE M 48 h,30 wmol/L ¥ FF B i 38 0 1~ 44

Ji, 35 28.6% , 15 15 G LA LR 45 W 45 5 0T BEZH A
Ll P8 T 4 M 0, H 5250 AR (P<0.001) , Bl
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Fig.4 Curcumin-induced DNA fragmentation in A375 cells
M: Marker; 1-6: Curcumin concentration of 0, 10, 20, 30, 40, 50 wmol/L,
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Tab.1 Effect of curcumin at various concentrations
on c-Myc and caspase-3 expressions detected by
immunohistochemistry (Mean+SD)

Group c-myc Caspase-3
Control 0.38+0.04 0.07+0.06
10 pmol/L 0.33+0.05* 0.18+0.03*
20 pmol/L 0.31+£0.07* 0.21£0.07*
30 pmol/L 0.26+0.09* 0.25£0.06*
40 pmol/L 0.24+0.09* 0.34+0.08*
50 pmol/L 0.21+0.06* 0.37+0.09*

*P<0.05 compared with control group

2.6 c-myc mRNA #= Caspase-3 mRNA #) & ik

HeBE T AR B @R FRIC Y A T A375 4 i
YK sl A A, 2 Z B R A PN 48 h J5 , A L2
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Clinical nature of tetrodotoxin intoxication and the measures for emergency rescue

LIU Gui-zhen', CHE Jia-lin%, XIAO ming?, FAN Zuo-hua’
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Abstract: Objective To define the clinical nature of tetrodotoxin intoxication and explore the measures for its emergency
rescue. Methods The emergency rescue measures and outcomes of 33 cases tetrodotoxin intoxication were reviewed. Results
No obvious effects were observed in these patients after administration of atropine or application of respiratory stimulant, but
implementation of mechanical ventilation and comprehensive life support measures resulted in successful rescue of mild to
moderate cases within 10 to 14 h, and recovery of spontaneous respiration was achieved in critical cases in 19-24 h. Conclu-
sion Tetrodotoxin selectively blocks the neuromuscular electrical activity, producing the effect of nondepolarizing curine and
leading to failure of the respiratory drive without compromising the respiratory center. Atropine, a M- cholinergic receptor
blocker, or central stimulants may fail to produce obvious effects, but comprehensive treatments including maintenance of ef-
fective ventilation can bring satisfactory effects.

Key words: tetrodotoxin; intoxicationl; respiration paralysis
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