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Abstract Objective To investigate desmin expression in intracranial aneurysm tissue and its mediating effect on the phenotype regu-
lation of vascular smooth muscle cell (VSMC) by estrogen receptor (ER) . Methods Twenty-eight samples of surgical site specimens
including external carotid artery branches and intracranial aneurysm resection were collected from patients with nonarterial aneurysms
in clinical practice. Desmin expression in the arterial blood vessels and intracranial aneurysms was detected using immunohistochemical
staining (SABC), whereas desmin expression in the intracranial aneurysm tissue and normal blood vessels was detected using real-time fluo-
rescence quantitative polymerase chain reaction (qRT-PCR) and Western blotting. The VSMC were divided into control,shNC,shDes-
min, pcDNA3.1/NC, pcDNA3.1/Desmin,and pcDNA3.1/Desmin+3-MA groups. The shNC,shDesmin, pcDNA3.1/NC,and pcDNA3.1/
Desmin groups were transfected with shNC, shDesmin, pcDNA3.1/NC, or pcDNA3.1/Desmin plasmids, respectively. The pcDNA3.1/
Desmin+3-MA group was pretreated with 10 pmol/L 3-MA for 6 hours before transfection was performed. qRT-PCR and Western blotting
were used to detect the expression of silenced DES in VSMC. CCK-8 assay was used to detect the effect of silencing DES on the prolife-
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ration ability of VSMC. Transwell cell migration assay was used to detect the effect of silencing DES on the migration ability of VSMC.
Western blotting was used to detect the effects of DES silencing on the ERe/ERB ratio, and phenotype regulatory protein levels in VSMC.
Results Immunohistochemical staining showed that the positive expression rate of desmin in intracranial aneurysms was significantly
lower than that in normal arterial blood vessels ( 2 =16.601,P < 0.001) . Compared with normal vascular tissue, desmin expression in
intracranial aneurysm tissue was reduced (P < 0.001) . Compared with the shNC group, the expression level of desmin in VSMC of the
shDesmin group decreased (P < 0.001), the cell proliferation was stronger (P < 0.05),the number of cell migrations increased (P < 0.001),
and the ER0/ERB protein expression ratio increased (P < 0.001) . Compared with the pcDNA3.1/NC group , the expression levels of human
smooth muscle a-actin (SM-a-actin) and human smooth muscle myosin heavy chain (SM-MHC) proteins in the VSMC of the pcDNA3.1/
Desmin group increased (P < 0.01), while the expression levels of matrix metalloproteinase-3 (MMP-3) and tumor necrosis factor-oe (TNF-av)
proteins decreased (P < 0.05) . When compared with the pcDNA3.1/Desmin group , the expression levels of SM-a-actin and SM-MHC pro-
teins in the VSMC of the pcDNA3.1/Desmin+3-MA group decreased (P < 0.05), while the expression levels of MMP-3 and TNF-a proteins

increased (P < 0.05) . Conclusion Desmin is expressed at low levels in intracranial aneurysm tissues. Silencing DES promotes VSMC

proliferation and migration, which may, in turn, promote VSMC phenotype regulation.

Keywords intracranial aneurysm; desmin; vascular smooth muscle cell; estrogen; phenotype regulation

Fil N ah ik (intracranial aneurysm, 1A ) & JH &
B, J2 PP LA RE AR K R T B AR R
L BE A RIRA UG 22 " . AR EEA & SR 1L
FEAL 4 3 JkCRE R 1318 52 B B 3l DK IREE 1 Be (O
AR BE) AN kIR il A4 BE A5 > ELIESE, I
TR N B G I A R FE S B I A RE A
i IR 2R L A5 22 A I R S S KR P A ok . IS 32
WEEsE, 18 -3 L4H B (vascular smooth muscle cell,
VSMC) T A JLET TR0, W T RETH 2% , 40
s COVRELTED A0 ORI | vo 7 AR5 ) B9, e 72
AT IRVSMC, & AN ML B A RE e 45
I VSMCAFAE 1 B+ 7] 22 28 F, B DESHEE Y
f, 7345 T VSMCECE A, TS A B 4 i 2 R i
FIRIR, A 36 N B3R N B R — S AL L5 il ALK S
4 J& 2 1% (matrix metalloproteinase , MMP) &, S
A HEVSMC-S J Rl 200 i 5] 3K 2% o 93 3 o ok P 4
L5 ) B 38 2 324K (estrogen receptor, ER) & AE (-
M AVE T AL G FERELEE 37 T 40 A% N T ER ool
ERB, i i fie 73 2L 6 A Y 2 P 0 L 2 A
A RN BUE S5 S, P45 A0 8 A F
ST 25 2 I 7EIA L S b i 3R 35, IR 1 FHshRNA
e YL VSMCAE H2 245 2 PR R IR RS 0 ik, 20 B I
A FIIERXTVSMC AL (4 .

1 #M#EFE

1.1 #hk
111 BF 9% X 4. 26 H20224F10H £20234F12H

BN = B R 2 B I 3 — = B A 1 2 B AR e
I8 AR B RS I AT FF e P TR A TA S8 3
28151, Horb 531845, Ze 106, - 34 4F 1% (42.15 £2.89)
2 oy 34 B DRI 380 it 0 o3k a0 P Bz )% Sk il 4 2
2L A [R) 199 58 #2840 4 g X R 4H, 531561, £c13
B, S ¥ AR 4 (3922 + 1.25) %, 24 5 FAE IR I
PENTCGE T2 25 5, BAT AT LU A IS8 R A5 N
PRk K2 B I 5 — s B I A AR 9T A0 B 2% B3 2 it
(KYLL2022355) JIT A & &EMIEFE

1.1.2 FEH  DMEMAG A L35 4 [ 5% [ Ther-
mo Fisher Scientific/A ] ; peDNA3.1/NC . pcDNA3.1/
Desmin .shNC .shDesminl¥ [ 3¢ [¥Sigma-Alrdich /A 7 ;
g2 2 Uk 2F R s B (Ui B 95 [E abeam
o w s N Mol 8 85 H (a-smooth muscle actin,
a-SMA) HTik S UUVIEREE A FE5E (smooth muscle
myosin heavy chain, SM-MHC) $T/& .ERa .ERBHT 14 |
MMP-3H044 i SRFE R F—a (tumor necrosis factor-or,
TNF-o) HLIAFIGAPDHETIA I H 9% [Flabcam /A 7] . 55
A 22 T PCRIA I £ [ 32 [E Thermo Fisher Scientific
ol

1.2 Tk

1.2.1 1A VSMCA i 5 % 0 i i IAZH 2159 2
251 em x 1 em x 1 em K/, FH BRI A0 28 22 1 H 20
P SURY) AR S BT RE , B T AN FRAE DI E S h,
FIA 5 10%016 45 1175 FIDMEME; 97 Wi 4k 22 15 9% . &
ISR IR BR A 2, i A & 10%016 4= 1L Y DMEM
B FR 0 B 20 M Rl 9090 N AT AL AR SR BUER 34T



< 1096 -

HREERRESR H53%E

VSMC,, 7 81 B A1 22 0 005 T~ WSS Al i B 2, 3k AT
o-SMA G AL Ab 7 e 1, 452 VSMC.,

122 40 5% e BRVSMCHE IR 1 x 10°/4L 42 Fh F24
UM P K 0B BEHIL 434 X BEZH shNC 21 shDesmin
2 \pcDNA3.1/NC 2H .pcDNA3.1/DesminZf FllpcDNA3.1/
Desmin+3-MAZH . REAH A K il B 2260% , 74 1R Lipo-
fectamine 300045 YL d BH A 75 4 . FHiHPshNC 2 |
shDesminZf ,pcDNA3.1/NCZ .pcDNA3.1/DesminZH FI
pecDNA3.1/Desmin+3-MAZH 5% YL 244K i 4150 nmol/L.
FEFGULTT6 hifff73-MATIAL B . 48 hJ5 4537, I
ERAS LR AL T 5 225050

123 SZIFERPCR : R FHTRIzoESR BUREAS BARNA,
FH R e 53638070 65 J % 57 J8ieDNA . PCRJR B 2% 14
95 CHIAE #3 min,95 °C 55,60 C 30 s, £404~
TEIR . AL B2 S AL, O ¥4E . 513 5 dn
F:DES, 1F [f]5’-CCTACATTACATGTGCCACT-3",
2 1115’ -GCAATTCATATGGTCTG-3" ;GAPDH, 1E [f]
5’-GCACCGTCAAGGCTGAGAAC-3", JZ 15 -TGGT
GAAGACGCCAGTGGA-3" . 1274 i SADESH]
Xk,

1.2.4  CCK-8F: A I 240 a4 5 - 5 IR 1b 4
IIA96FLARH (3 x 1041, 100 wL), i A 10 wL CCK-8
VSR, 37 “CHEFR3 ho HIBEHR I 152490 nmAb Wt B2
{8, I E 3K

1.2.5  Transwel 3256 46 00 21 0 (2 28 FE 5% . 5 35 5%
YA R B 21 x 10%/mL. [7]24 4L Transwel /N 28
% O 55 Matrigel 2E ) ol A4 = 100
pL, FEHHIAS00 wlLog 48 373k E 1734 475
Ko 37 °C.5 %COZM N i #7248 hig B /ha,
To/K P& AE 15 min, FHEE 282 15 2 20 min, 5] 12
BT WEE T ok 215 B 4 T Transwel VNE R )2 1Y
YA

1.2.6  Western blotting: [i] # S LA 1F % 20 Jik ifn 45
HAP AN ARIPAZE 24 A U R 1, #2 FRBCA
AR SR G 0 VR A B VR B O30 pg
MR, 210%SDS-PAGES B IS LUK 43 85 0, 5 &2
PVDFJIE, 2% BSA R B A12 h, 20BN A LS & ATk
(1 : 1000).a-SMABLIR (1 : 1 000).SM-MHCHL{£
(1 : 1000).ERoHIERBHL /4 (1 = 1 000) . MMP-3%1
& (1 = 1000), TNF-oT 14 (1 : 1 000).GAPDH#T
& (1 2 2000),4 CHEF 5% HITBSTHE ISR, 10

min/U MAZHE (1 = 1500), 206 FIEE1 h, e
51K, 10 min/IR . @52, 7 1EZ320 KA,
HH Image J BAFIN 2 2517 K FEAE
1.3 Gttt

K FHSPSS 22,08 4 i A7 Ge 1t 43 Hr o 1 1 £ 4l
FFE IR LIX £ 53R, R x R IR0 17 g
SR 2y 220 Hrt 2 4 IV Bda R T g, R
Tukey# 565 2[RI BHE AT LLEL . P < 0.050 22
SAGIEE L

2 #R

2.1 IEHShKIMAE FITA &5 8 TR 5k

B pEH AUk Y A S R 45 B I FE IR 3
ik it A8 v S R P R, R 85.7% (24/28) ;
TEIA T Ry kb 55 Rk SO FR IR (1), Rk #632.1%
(9128), —H R ESHHIT¥E XL (x*=16.601,P <
0.001) .

S E FPCR A Western blotting4h 5 (42) 7,
IAHDES mRNA (0.85 +0.24) 145 14 (0.15+0.03) %
IR KV 30 B Bl ki 48 (1.67 £ 0.36,0.46 £ 0.21)
B, 22 A Geit2EE L (P<0.001) .
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Fig.1 Expression of desmin in intracranial aneurysms
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Arterial Aneurysma
blood vessel tissue
Desmin — _

B2 ZRkIERIABARLEERRIEER
Fig.2 Expression of desmin in arterial blood vessel and intra-
cranial aneurysmal tissue
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Fig.5 Effects of DES silencing on ERo/ERB in VSMC
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Fig.6 Effects of DES silencing on phenotypic regulation of VSMC
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