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o ( tumor necrosis factor-oo TNF-or)
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o 25 C N
50% 12/12h -
1. 3 (n=15): .
Bre  Bre (50 mg/kg) Li et al ’
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3
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(1:200) 4C 5 pm PBS
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(1:1000) .B-actin( 1 : 1 000) .a-SMA (1 : 200) .

SM22q (1 : 250) . MMP=2 (1 :1000) . MMP9
(1:1000) 4 C HRP
IeG (1 :3000) IeG ( HRP)
(1:2000) 2 h ECL
o Image J o
1.10 ELISA VSMC
1.6 1 062 r/min 5 min
IL-
18.1L-6.MCP4  TNF-« o
1.11 1.6
PBS 100 ml
o Annexin V PI
10 min o
1.12 DCFH-DA ( reactive
oxygen species ROS) 1 x10° /
6 1.6
DCFH-DA (1:1000)
37 C 1 h, DMEM
VSMC 3 PBS 488 nm
( ) 525 nm( ) DCFH
1
A:Nrf2 HE x400; B: ;G

:#P<0.01
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2.2 IA
2
aSMA  SM22« (1=36.63 P<
0.01;:=23.73 P<0.01) a-SMA  SM22a mRNA

(£=23.90 P<0.01;:=23.70 P<0.01)
(t=34.08 P<0.01;¢t=31.52 P<
0. 05) : Bre o—
SMA  SM22« (t=25.36 P<0.01;¢t =
23.63 P<0.01) aSMA  SM22a mRNA
(t=15.45 P<0.01;¢t=13.51 P<0.01)
(t=7.40 P<0.01;¢t=8.52 P<0.05)
2.3 H,0, VSMC

A: a-SMA
SM22« N

SM22« % 400; B:

¥ P<0.01;

Nrf2 3 H,0, VSMC
Nif2 (1=5.04 P<0.05) Nif2
(t=5.71 P <0.01) Bre VSMC
N2 (t=13.51 P<0.01) Nif2
(1=6.28 P<0.01) .
SOD-4.GCLC ~ NQOI mRNA
Bre (F=231.50 P<
0.01; F=101.60 P <0.01; F=61.34 P<0.01) .
2.4 Nrf2 H,O0,
VSMC 4
H,0, VSMC  a-SMA  SM22q

(£=25.25 P<0.01;:=34.08 P<0.01)

; C:a-SMA  SM22a mRNA
:*P<0.05 #*P<0.01

; D: Western blot a-SMA
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MMP=2 MMP9 (t=24.58 P<0.01;¢ = Bre o 2 H,0,
20.75 P <0.01) ; Bre VSMC oa— VSMC Bre
SMA SM22 (r=11.28 P<0.01;¢t = H,0, ; N2 Bre
13.80 P <0.01) MMP=2 MMP9 (¢ o
=18.73 P<0.01;t=17.23 P <0.01); N2 2.5 Nrf2 H, O,
3 Nrf2
A: Western blot Nif2 Nif2 B Nif2 G Nrf2 ; D: SOD1 » E: GCLC
; F: NQO4 : 2" P<0.05 **P<0.01; H,0, :*P<0.01
4 Nrf2 H,0, VSMC
A: Western blot a-SMA.SM22o.MMP2  MMP-9 i B:aSMA  SM22q ; C: MMP2  MMP9
;a ib: H,0, ;¢ Hy0, +Bre ;d: HyO, +Bre +MI385 $**P<0.01;  H,O0, :#p<0.01;  H,0,
+ Bre & pco.01
2 ELISA VMSC (xxs)
MCPH ( pg/ml) TNF-o ( ng/ml) ILAB ( ng/ml) IL-6 ( pg/ml)
34.35+5.23 1.35£0.41 49.38 +7.11 71.68 £15.43
H,0, 87.72+9.31%* 4.31 £1.25%* 118.54 £16.42** 169.51 £22.78**
H,0, + Bre 54.57 + 6.44% 2.44 £0.47% 80.47 +10.96" 123.76 £17.23%
H, 0, + Bre + ML385 73.81 +7.23% 3.67 +1.16%¢ 97.68 £12.47% 143.17 £18.05%¢
F 31.17 6.29 17.23 14.90
P 0.000 0.017 0.001 0.001

X P<0.01;  H,0, LMP<0.01; Hy0, +Bre +44P <0.01
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Breviscapine inhibits the formation and mechanism of intracranial

aneurysms by regulating the Nrf2 pathway
Ai Qiyuan Wang Yong Xu Ruichun Peng Zhen Li Jinsong
( Dept of Neurosurgery The Third Affiliated Hospital of Guizhou Medical University Duyun 558000)

Abstract Objective To explore the effect and mechanism of breviscapine ( Bre) on the formation of intracranial
aneurysm ( IA) and its influence on nuclear factor erythroid 2—elated factor 2 ( Nrf2) pathway in a rat model.

Methods
group Model group and Bre group with 15 rats in each group. The Bre group was intraperitoneally injected with 50

The rat model of IA was established by elastase injection. The rats were randomly divided into Sham

mg/ ke Bre every day the Sham group and Model group were intraperitoneally injected with the same volume of nor—
g/ kg ry day group group p y 1mj

mal saline for 3 weeks. During this period the incidence of TA survival rate and systolic blood pressure were re—

corded immunofluorescence staining and qRT-PCR were employed to assay the expression of a-smooth muscle ac—
tin ( @-SMA) and smooth muscle 22 ( SM22«) .
vascular smooth muscle cells ( VSMC) to induce oxidative damage and then co-incubated with Bre ( 100 pmol /L)

or/and ML385 ( Nrf2 inhibitor) Western blot qRT-PCR ELISA DCFH-DA fluorescence staining and flow cy—
tometry were used to detect the expression of Nrf2 contractile phenotype-related protein and inflammatory cytokine

In IA rats
improved the pathological changes of IA reduced the incidence of TA

Hydrogen peroxide ( H,0, 0.5 mmol/L) was used to treat rat

reactive oxygen species ( ROS) production and cell apoptosis rate respectively. Results Bre treatment
up-regulated the expression of nuclear Nrf2
improved the survival rate and lowered the systolic blood pressure. In VSMC treated with H,0, Bre pretreatment
increased the expression of Nrf2 antioxidant enzymes «-SMA and SM22a  reduced the expression of matrix met—

alloproteinases ( MMP) 2 and MMP-9

cerebral arteries cell infiltration and expression of pro-inflammatory cytokines. Inhibition of Nrf2 weakened the ther—

the production of ROS and cell apoptosis and reduced inflammation in

apeutic effect of Bre pretreatment in H,0, treated VSMC. Conclusion Bre can effectively reduce the oxidative
stress and inflammation in VSMC thereby reducing the formation and rupture of IA in rat. The mechanism may be
related to the activation of the Nrf2 pathway.

Key words intracranial aneurysm; breviscapine; a-smooth muscle actin; nuclear factor erythroid 2 related factor

2: vascular smooth muscle cells



