- 1204 -

Acta Universitatis Medicinalis Anhui

2020 Aug; 55(8)

12020 -7 -159:01

A MPP*
A( Bioch A)  1- 4-
(MPP*) PC12
MTT MPP* PC12
Bioch A
MPP* Bioch A PC12
: Control  MPP* (1 mmol/L) . Bioch A(1.25

pmol/L) +MPP*  \Bioch A(2.5 pwmol/L) + MPP* .Bioch
A(S5 pmol/L) + MPP* . (E2) (0.1 pmol/L) +

MPP* . DCFH-DA ( ROS) : An—
nexin V-FITC/PI ;
cleaved Caspase3  cleaved Caspase9 West—
ern blot MPP* Control ROS
Bioch A(2.5.5 pmol/L) ROS
o MPP"* Control
cleaved Caspase3 cleaved Caspase-9
Bioch A(2.5.5 pmol/L) MPP*
cleaved Caspase3  cleaved Caspase 9
Bioch A MPP" PC12
MPP*; ; ; PC12 ; A
R 285.5
A 1000 - 1492( 2020) 08 - 1204 - 05

doi: 10. 19405 /j. enki. issn1000 - 1492.2020. 08. 011

( parkinsons disease PD)
( substantia
nigra SN) ( dopamine DA)
2 : PD
DA
4
o ( reac—

tive oxygen species ROS) -NO

ROS o
2020 -05 -25
( - KJ2018A171) ;
( 1 1908085MH270)
230032
E-mail:

yinyanyan5678@ 126. com

*https: / /kns. enki. net/kems/detail /34. 1065. R. 20200713. 1200. 011. html

PC12

( cysteinyl aspartate

specific proteinase Caspase)

Caspase9
Caspase-3 Caspase-3
. A( biochanin A
Bioch A)
Bioch A DA
o7, Bioch A
o 1- -
4- ( 1-methyl4—-phenylpyridinium
MPP *) PC12 Bioch
A o
1
1.1
1.1.1
( pheochromocytoma cell PC12) &
1.1.2 FBS DMEM
Gibco : MTT. Bioch A.PI.
( Estrodiol)  DMSO Sigma-Aldrich ;
- . ( Trypsin) \ROS
( DCFH-DA ) ~RIPA
() .BCA
; PVDF Milliproe ;
( Super Signal West Femto
Kit) Thermo ; HRP IgG
(1 : 10 000) HRP [eG(1 : 10
000) .PBS B-actin (1:1000)

; Annexin VFITC/PI

Caspase3( 1 : 1 000) Caspase9( 1 : 1 000)

Bioworld o
1.1.3
OLYMPUS ;

CHL2FM3
SpectraMax190



Acta Universitatis Medicinalis Anhui

2020 Aug; 55(8) « 1205 -

Molecular Device ;
HealForcel00
; bioshine ChemiQ4600 mini

IC 1000-Countstar ( )
: BD FACSVerse Becton
Dickinson : TGL46H
C ) .
1.2
1.2.1 PC12 PC12
10% FBS 1% -
DMEM (5% CO,
37 C) o 1d 1 2
~3d |
1.2.2 MPP"  Bioch A
MPP*  Bioch A PC12 o
PC12 7 . MPP* ( 0.
0.125.0.25.0.5.1.2.4 pmol/L) Bioch A (0.
0.625.1.25.2.5.5.10.20 pmol/L)
36 ho 36 h MTT 20 wl(5
mg/ml) 4h, 4h o
DMSO 200 pl 10 min
o 490 nm
1.2.3 PC12 6
Control 36 h; MPP* 1
wmol/L MPP* 36 h; MPP* + Bioch A( 1.25.
2.5.5 pmol/L) Bioch A(1.25.2.5.5 pmol/
L) 2h 1 wmol/L.  MPP*
36 h; E2  :E2(0.1 pmol/L) 2 h
1 pmol/L  MPP* 36 ho
1.2.4 ROS DCFH-DA
Bioch A MPP" PC12 ROS
o 2 h Control
MPP* (1 wmol/L) 36 ho 36 h DCFH-
DA
Image—Pro Plus 6.0 o
1.2.5 Annexin V-
FITC/PI1 Bioch A
MPP* PC12 o
1 000 r/min 5 min
PBS 2 . Binding Buffer 400 .l

1 x10° /ml

Annexin V-FITC 5 pl

2~8%C 15 min PI 10 pl
2~8C 5 min
1.2.6 Western blot
- BCA
4:1 o SDS-
PAGE TBST
5% 1h
TBST 3 4
C o TBST 3 1h
TBST 3 1:1 ECL
o Image J
1.3 X *s
SPSS 13.0
ANOVA P <0.05
2
2.1 MPP* Bioch A MTT
MPP*
Bioch A o 1 MPP*
(P<0.05 P <0.01) .
MPP * 50%
~60% MPP* (1 pmol/L)
PC12 o 2 PC12

Bioch A(0.625.1.25.2.5.5.10.20 pmol/
L)36 h Bioch A(0.625.1.25.2.5.5 wmol/L)
Control 3
Bioch A(1.25.2.5.5 pmol/L)

1 MPP* PCI2 (x5 n=3)
( pumol /1) PCI12 (%)
Control - 100. 000
MPP* 0.125 85.380 £3.650"
0.250 81.560 +6.470"
0.500 55.870 +6.472"
1.000 53.883 £2.120%*
2.000 51.744 £1.300**
4.000 44.869 +4.709* *
F 24.750
P <0.001

2T P<0.05 **P<0.01

Control



* 1206 -

Acta Universitatis Medicinalis Anhui

2020 Aug; 55(8)

2 Bioch A PCI2 (x+s n=3)
( pmol /L) PC12 (%)
Control - 100. 000
Bioch A 0.625 102.240 +7.900
1.250 100. 630 +7.010
2.500 100. 640 +16.770
5.000 101.910 +20.250
10. 000 75.510 +6.394"
20.000 53.170 +6.684* *
F 2.870
P 0.049
Control “P<0.05 **P<0.01
2.2 Bioch A MPP* PC12 ROS
DCFH-DA MPP*
PC12 ROS
ROS o 1
MPP* Control ROS
; Bioch A(2.5.5 pmol/L) E2 MPP*

d

a ..
..

B 0.08 -
o 0.06 _I_
R * * *
&

0.02f -

0.00

a b ¢ d e f
1 BiochA MPP* PC12 ROS
(x+s n=3)

A: DCFH-DA MPP * PCI12 ROS

x400; B: ROS ; a. Control ;b MPP* (1
pmol/L)  ;e: Bioch A('1.25 pwmol/L) + MPP* ; d: Bioch A(2.5
pmol/L) + MPP* ; e! Bioch A(5 pmol/L) + MPP* ;{1 E2(0.1
wmol/L) + MPP* Control CAA P <0.01; MPP *

2" P<0.05

ROS
(P <0.05) . Bioch A
MPP * PC12 ROS
2.3 BiochA MPP* PC12
Annexin VFITC/PI
Bioch A MPP* PC12
o 2 MPP* 36 h
MPP* Control (44.43
+4.95) % ( P <0.01) ; Bioch A(2.5.5 pmol/L)
MPP*
(31.57£2.25) % (27.53 £1.75) % (P <0.05 P
<0.01); E2 MPP*
(19.63 £1.95) % ( P <0.01) .
2.4 Bioch A MPP” PC12 cleaved
Caspase3 cleaved Caspase-9
Western blot MPP* PC12
cleaved Caspase3  cleaved Caspase-9
3 MPP* Control

cleaved Caspase-9
(P <0.01); Bioch A
E2 MPP *
cleaved Caspase-9

(P<0.01 P<0.05) .

cleaved Caspase3

(2.5.5 pmol/L)
cleaved Caspase3

Bioch A

MPP* PC12 cleaved Caspase3
cleaved Caspase-9 o
3

PD 80% DA

PD PD

8
PC12

. MPP*
PD
>« MPP* DA
DA
10
MPP* PC12 PD
Bioch A MPP” PC12

o MPP * 1

wmol /I, MPP* 50%

1 pmol/L MPP* o



Acta Universitatis Medicinalis Anhui

2020 Aug; 55(8) < 1207 -

A a b c
< 10° gg?m ; 105jg;64% 1?22.9% < 10° g]lza% ?9?:4%
3 E= S
3i10° 2310’ 210"
53 EE s £
3:10° 2e10’ i 2e10°
25 g5 - ££10
g E o . ]
E<o B 55 Ofeumaer | 55T
e S22 i AL . .
010" 10 10 10 010° 10° 10° 10’ 010° 100 10" 10’
Comp-FITC-A:FITC-A Comp-FITC-A:FITC-A Comp-FITC-A:FITC-A
d e f
"f 1051'8;85% 20.7% < 10° jglss% 1042.2% = 10513:45% 1022.9%
24 4 b < ! z«
€410+ 24 20
ES | ; 2 - £3
2310 - 3§LE - 23.10°
25 1 ; 23 : £2 5%
LE10%, 18 5 SE 2 o
£ 0 {am L e SEi0 :
010° 10" 10" 10° ) 1010 0100 100 10" 10°
Comp-FITC-A:FITC-A Comp-FITC-A:FITC-A Comp-FITC-A:FITC-A
B 6o 2 Bioch A MPP*

o PC12 (v+5s n=3)

T A: Annexin VFITC/PI ; B:
g4T T . PC12 ;a: Control ;b MPP*
i -

ﬁ bl (1 pmol/L) ;¢ Bioch A(1.25 pmol/L) + MPP* ; d:
& 20 i("_ Bioch A(2.5 pmol/L) + MPP* ; e:Bioch A(5 pumol/L) +
MPP*  ;f E2(0.1 pmol/L) + MPP* Control
cA8P<0.01; MPP* 1" P<0.05 **P<0.01
0 L=
a b [ d e f
A a b c d e f  ku B a b C d e f ku

Pracin ) - - - -

Cleaved caspase-9 % .- 35

Pactin WD S (. e NS SN 13

L0% AN 1.0 e
g — ?E, i
§ 0.8 F — T 0.8 * e
ii'i . g—'.? T *k
S 06l = g 06
g ' P ?
S 04r S 04
- 2
= 02F 2 02
.LL-; Bl
0.0 0.0
a b c d e f a b [ d e f
3  Western Blot cleaved Caspase-3  cleaved Caspase-9 (x+s n=3)
A: cleaved Caspase-3 /B-actin ; B:cleaved Caspase-9/B-actin ; a:control ; b: MPP* (1 pwmol/L) ;ec: Bioch
A(1.25 wmol/L) +MPP* ; d:Bioch A(2.5 pwmol/L) + MPP* ; e:Bioch A(5 wmol/L) + MPP* ; f:E2(0.1 umol/L) + MPP* ;  Control
:44P<0.01; MPP* 17 P<0.05 **P<0.01
N A PC12 MPP* o
ROS
! PD . Bioch A .
ROS Caspase
ROS o
o ROS
2, Bioch A C
MPP * ROS o Bioch C  Caspase9

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



* 1208 Acta Universitatis Medicinalis Anhui 2020 Aug; 55( 8)

Caspase—9 6 ChenHQ Wang XJ JinZ Y etal. Protective effect of isofla—
vones from Trifolium pratense on dopaminergic neurons J . Neu—
s rosci Res 2008 62(2) :123 -30.

T oo Caspase_3 7 ChenHQ JinZY LiG H. Biochanin A protects dopaminergic

neurons against lipopolysaccharide-induced damage through inhi—

Caspase9 Caspase-3

14-15 bition of microglia activation and proinflammatory factors genera—
° tion J . Neurosci Lett 2007 417(2):112 -7.
Caspase-3 3 '
I 2013 33(3):179 -83.
9  Shin Do Y Yamanaka R Suzuki K et al. Altered expression of

Mg(2 +) transport proteins during parkinson’s diseaseike do—

° Western blot Bioch A paminergic cell degeneration in PC12 cells J . Biochim Biophys
MPP * PC12 Caspase-3 Acta 2016 1863(8) : 1979 —84.
Caspase—9 3 Bioch A PC12 10 XuLL WuY F Yan F et al. 543 4-Difluorophenyl) 3« 6-
methylpyridin3—y1) 4 2 4-oxadiazole ( DDO7263) a novel
° Nif2 activator targeting brain tissue protects against MPTP-in—
duced subacute Parkinson§ disease in mice by inhibiting the NL—
RP3 inflammasome and protects PCI12 cells against oxidative
1 Pan P'Y Li X Wang J et al. Parkinson s disease-associated stress . Free Radic Biol Med 2019 134: 288 - 303.

11 . I
2019 22( 11) :1271 -76.

12 Huang P S Wang CS Yeh C T et al. Roles of Thyroid Hormone—
Associated microRNAs Affecting Oxidative Stress in Human Hep—
atocellular Carcinoma J . Int J Mol Sci 2019 doi: 10. 3390/
1jms20205220.

13 . Caspase

I 2018 61(7) :641 —4.

14 Katayama S Shimoda K Takenaga Y. Loss of ADARI in human

iPS cells promotes caspase3-mediated apoptotic cell death J .

Genes Cells 2015 20(8) :675 —80.

LRRK2 hyperactive kinase mutant disrupts synaptic vesicle traf—
ficking in ventral midbrain neurons J . J Neurosci 2017 37
(47) 111366 -76.

2 GonzalezHernandez T Cruz-Muros I  Afonso-Oramas D et al.
Vulnerability of mesostriatal dopaminergic neurons in Parkinson s
disease J . Front Neuroanat 2010 4:140.

3 Yang C Mo Y Xu E et al. Astragaloside IV ameliorates motor
deficits and dopaminergic neuron degeneration via inhibiting neu—
roinflammation and oxidative stress in a Parkinson§ disease mouse
model J . Int Immunopharmacol 2019 75:105651.

4 Rowley S Patel M. Mitochondrial involvement and oxidative stress
in temporal lobe epilepsy J . Free Radic Biol Med 2013 62:
121 -31.

5 Shalini S Dorstyn L Dawar S et al. Old new and emerging func—
tions of caspases J . Cell Death Differ 2015 22(4) :526 —39.

caspase J . 2017 34(10) :
899 -904.

The protective effects of Bioch A on MPP* induced PC12 cell apoptosis
Yu Yigui Xue Haixia Han Junhui et al
( Dept of Pharmacology Anhui Medical University Hefei 230032)

Abstract Objective To observe whether biochanin A ( Bioch A) exerts protective effects on MPP " -induced
PC12 cells apoptosis. Methods Effects of MPP* and Bioch A on PC12 cells viability were detected by MTT assay
to screen out the MPP ¥ —induced apoptosis dose and appropriate Bioch A dose. Conventional cultured PC12 cells
were divided into: Control group MPP" (1 pmol/L) group Bioch A (1.25 pmol/L) group Bioch A (2.5
wmol/L) group Bioch A (5 wmol/L) group and Estradiol ( E2) (0.1 pwmol/L) group. Reactive oxygen species
( ROS) was detected by DCFH-DA probe method. Apoptosis rate was detected by Annexin V-FITC/PI double stai—
ning. The expression levels of cleaved Caspase3 and cleaved Caspase-9 were detected by Western blot method.

Results Compared with the control group ROS content increased in MPP* group. Compared with the MPP "

group ROS content decreased in Bioch A (2.5 5 pmol/L) groups. Compared with the control group the apopto—
sis rate and the levels of cleaved Caspase3 and cleaved Caspase-9 increased in MPP ™ group. Compared with the
MPP ¥ group the rate of apoptosis and the expression levels of cleaved Caspase-3 and cleaved Caspase9 decreased
in Bioch A (2.5 5 wmol/L) groups. Conclusion Bioch A exerts protective effects on MPP " -induced PC12 cells
apoptosis.

Key words MPP"; reactive oxygen species; apoplosis; PC12 cells; biochanin A



