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[ Abstract | Objective; To investigate the effect of sanguinarine on pancreatic cancer cell apoptosis and its

signal pathway regulation mechanism. Method: After Panc02 cells were treated with different concentrations of
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sanguinarine (2, 4, 6 pmol-L™") for different periods of time (24, 48, 72 h), the inhibition of cell growth
was determined by 3- (4, 5-dimethyl-2-thiazolyl) -2, 5-diphenyl-2H-tetrazolium bromide ( MTT) assay. The
effect of sanguinarine on cell apoptosis was determined by phospholipid binding protein V/propidium iodide
(Annexin V-FITC/PI) double staining flow cytometer assay. The changes in mitochondrial membrane potential
were examined by cyanine dye (JC-1) staining assay. The expressions of protein B-lymphoblast-2 (Bel-2), Bel-2
related X protein ( Bax), total protein kinase B ( Akt), phosphorylated protein kinase B ( p-Akt), total
phosphatidylinositol 3 kinase (PI3K), phosphorylated phosphatidylinositol 3-kinase ( p-PI3K) were measured by
Western blot analysis. Result; Compared with the blank group, the growth inhibition rate of Panc02 cells increased
gradually with the rise of the drug concentration, after being treated with different concentrations of sanguinarine for
the same period of time (P <0.05). Compared with the blank group, the inhibition rate of cell growth increased
gradually with the rise of time, after being treated with the same concentration for different periods of time (P <
0.05). Compared with the blank group, the apoptosis rate was not obviously increased at the dose of the
2 pmol-L ™" sanguinarine. Compared with the blank group, the apoptotic rate was increased at the dose of the 4, 6
pmol-L " sanguinarine (P <0.05). Compared with the blank group, there was no change in the red and green
fluorescence at the dose of 2 pdmol-L’1 , but a decrease in red fluorescence, an increase in green fluorescence and
a reduction in Panc02 mitochondrial membrane potential at the dose of 4, 6 pwmol-L ™' sanguinarine. Compared
with the blank group, the expressions of Bax, Bel-2, p-PI3K, p-Akt, Akt and PI3K were not changed at the dose
of the 2 pmol-L~" sanguinarine. The expression of Bax was increased, while the expressions of Bel-2 and PI3K/
Akt signaling pathway in key proteins p-PI3K, p-Akt were decreased at the dose of 6 wmol+L ™' sanguinarine (P <
0.05). Conclusion: Sanguinarine can effectively induce the apoptosis of pancreatic cancer Panc02 cells through
the mitochondrial apoptotic pathway by inhibiting the PI3K/ Akt signaling pathway.

[ Key words ] pancreatic cancer; sanguinarine; cell apoptosis; Panc02 cells; phosphatidylinositol 3-

kinase (PI3K) /protein kinase B ( Akt) signaling pathway
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Table 1 Effect of sanguinarine on growth inhibition rates of Panc02 cells(x +s,n =3) %
21531 W BE/ umol - 17! 24 h 48 h 72 h
2 H - 0 0 0
I 4R B 0.5 6.75 +1.38 8.15 +2.87 9.85 +2. 64
1 7.02 +3.81 14.29 +2.05 16.35 £3.08
2 11.32 £3.46" 23.69 +1.05"% 33.35 £2.73"2%
3 20.91 +0. 65 33.20 +2.47 45.27 £1.35
4 32.46 £1.29" 60.95 £0.91"? 70.53 £0.83">Y
5 68.38 +3.45 86.21 +1.60 91.51 £2.91
6 77.74 £0.36" 94.69 x1.34"% 99.41 £0.85'*
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Table 2 Effect of sanguinarine on apoptosis rate of Panc02 cells

(x+s,n=3)
4153 W/ wmol - L™ LI T/ %
= - 2.74 £0. 19
Il AR B 2 3.97 £0. 67
4 7.49 +1.99"
6 14.14 £1.51"

Ha AR P<0.05(K3 ).

3.3 MUARBEXT PancO2 £ £ kLA I L 037 A2 10 1Y 52
M) SR H TR IR A0 PR JC-1 SR A 2R iR 2 AT (550
A Y, JA T MIRFEAN N JC-1 5 R AE U7 1,
LRI R A5 ARG (2,4,6 pmol - L7") fE
F Panc02 41/ 24 h J5 , 28 A4 2 BR 4 A5,

ABRAERED

SEOFOLHME

A

A ZS 4B ~D. IfARGR(2,4,6 wmol - L") 4
1 M#RGxF Panc02 40 i £k fi (4 B BB (L A B 4K
Fig. 1

57 P <0.05;5 M AR 20 [F) W B 48 h Hede® P <0.05,

B 5 25 VR B R HE N, 21 SR B T D SR 5Ok
GG 2 Hop 2 pmol - L™k B B 4T 4% €558 6 67
fk,4,6 wmol - L™" 41 i £1 {4 5% S ik 55 , &% (1 5 e 1%
58, 22 B Panc02 4 fifd £ A 44 55 HR 037 37 1) 7 B A 3R i
RS, IR 1,
3.4 (AR X AR R 4H L PancO2 8 T A G 1 %

AR MARFK (2,6 pwmol- L") ff Al Panc02 41
H@ 24 h 5, 52 AL, AR B (6 wmol - L") &b
Ffl Bax % [4 72 ik 80 55, Bel2 & PI3K/Akt {5 23 %
HhOCHEEE 1 p-PI3K, p-Akt RIKFEMR (P <0.05) , %
A I AR B 1T BE 38 i PI3K/ Akt {5 5 30 i 28 £8 R AR i

12175 5 R B8 Panc02 T, LI 2,3 3,

4 itig

I AR B 2 B 3 A6 IF 52 B AT 85 0 B R O P O
AESR, TEAR SMBIE ST R, Choi %57 R B, 18 N H IR
AGS 4 g v, it AR B R 98 IR B8 - 4 G IR T S
e A I A A B AT A 3 s 2 T U8 Akt 2K (2 ik o
5 AR N L N VAR S ol QRT3 = 2
(Caspase-3) i S AN T, ¢ A 45 W i HT-29 41 iy

Changes in mitochondrial membrane potential of Panc02 cells by sanguinarine
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Table 3 Effect of Sanguinarine on apoptosis-related protein expressions in Panc02 cells (x +s,n=3)

131 W Bel-2 Bax Akt p-Akt PI3K p-PI3K
/pmol - L~ /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
Z5H - 0.397 £0.031  0.481 0. 042 1.156 £0.038  0.817 £0. 041 1.016 +0. 075 0. 908 +0. 065
AR B 2 0.328 £0.013  0.515 £0.045 1.155£0.064  0.736 0. 064 1.009 0. 081 0. 847 £0. 057
6 0.189 £0.011"  0.751 £0.054"  1.158 £0.096  0.128 £0.007"  1.006 +0.077 0.432 +0.031"
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