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EME REE EWE ZEN B K hia
(AR R A5 — B Jm BE B O L MR B & 200433)

EE Y45 % #4K %% & 90(Heat shock protein 90, HSP90) /& Stanford A & & 34 Bk % & (Aortic dissection, AD) fn 45 B2 40 42 & ¢4
FOE R R 5 7 L ga A (Smooth muscle cells, SMCs ) & A AR E 4 69 AR K 1, J7ik M 4E AR 2% Stanford A & £ Sh k& & &% 97
T ESIREEL R A IR AT A (AD 41,20 4] ), 5 BEAS MUK 4 R R A9 B8 £ 30 BB 40 4R Fe ST B AR A (UE % 48, 10 4] ) ; ELISA
Al e3¢ HSPOO 48 ; 9% A4k 3 &4 HSPOO 84 % & % F & % 4% ; Western blot %M 4R Az A P &G Rk £ %; B A
Spearman 447 HSP90 #= SMCs & B A7 &4 ik 904 M, G5 AD B4t F HSPOO 4948 255 FEH4 (142.38+40.16
ng/mL vs. 54.99+24.46 ng/mL, P<0.01 ), A8 T B £ IREELL L, T F Mk K B B4R o HSPOO A A B A&, B 25 A £
f A REP B e P, 5 ik R SMCs AR &4 OPN #9 R A 238 %, Ml % AR EH o-SMA £ A 0 2 F ), HSPIO Fe
a-SMA #97%& G &1k 2 §i #8%(R*=0.677,P<0.01),f= OPN £ EAg% (R>=0.572,P<0.01), 5t : £ Fh Ak & B & F 09 o B0 LR B S
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Expression and Significance of Heat Shock Protein 90 in the Aortic Wall
and Peripheral Blood of Stanford Type A Aortic Dissection™

YUAN Rui-jun, ZHAO Zhi-min, TANG Yang-feng, WANG Guo-kun, HAN Lin, XU Zhi-yun*
(Department of Cardiovascular Surgery, The First Affiliated Hospital of Naval Medical University, Shanghai, 200433, China)

ABSTRACT Objective: To investigate the expression of heat shock protein 90 (HSP90) in the aortic wall of Stanford type A aortic
dissection (AD) and its relationship with the expressions of phenotype markers of smooth muscle cells (SMCs). Methods: The aortic wall
tissue and peripheral blood samples from patients with Stanford Type A aortic dissection (AD group, 20) and donors for heart transplant
(normal group, 10) were collected. Plasma HSP90 was detected by Elisa; Immunohistochemical staining was used to detect the difference
of HSP90 expression in paraffin sections of the above tissue specimens. The protein expression levels were detected by Western blot.
Spearman analysis was used to analyze the correlation between HSP90 expression and SMCs phenotype makers. Results: The plasma
level of HSP90 in patients with AD was significantly higher than that in the normal group (142.38+40.16 ng/mL vs 54.99+24.46 ng/mL,
P<0.01). Compared with normal aortic walls, the protein expression level of HSP90 in the aortic wall tissue of AD was significantly
increased and mainly concentrated in the cytoplasm of SMCs in the medial wall. OPN, marker of synthetic SMCs, was also increased,
whereas «-SMA, marker of contractile SMCs, was significantly decreased. There was a negative correlation between the protein
expressions of HSP90 and o-SMA (R? =0.677, P<0.01), and positive correlation between HSP90 and OPN (R? =0.572, P<0.01).
Conclusions: The expression of HSP90 in the aortic wall of AD and the level of HSP90 in the patient's blood were significantly increased,
and was involved in the occurrence and development of AD.
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PAFABRMIE S 5 2R H R, AR 2 2 s 5
IRy 23k 7=y sl g i B I BB AR S . HETZ A
HSPO i 71 E # A IR RIFFE I B4, G BBV i i igs 25 4
A, IERBFFEZR U], HSPOO 16 56 Cos 55 2 B I BB vh
Rk L0, HABFFRIN R, HSPIO i@ i 4% 14 SMCs 4=
KIS 50097 s sl A O, AR 53 BT LA i
(Smooth muscle cells, SMCs) F IS4 2 74 1] 433 e AU AL, (15
YA 5306 S AR RE T3 S, IR AR DIRE T R, 3 EE 30
JokE v R S5 RS , B AD R AR A BB LR bk
i SMCs 5 RiA o I IUILEIE 1 (a-Smooth muscle
actin, a-SMA ), T 224K 1R 431 # SMCs & & B 5 8 H
( Osteopontin, OPN )P #k7iif HSP90 . SMCs K ARG T F3)
ke [ i 3k B & A A FR I BRI i 2K B o AT 538 i
X HSP90 & SMCs RApREWFRIAEMABITE, HE HSPIO
5 SMCs RRIEAHI KR, LA E Sk I 2 mTRE L HEER .

1 AR5 07

1.1 FZEH LB

BCA HEHMEEMEN , el m R m e A g
LR . HSPOO H il [ # 7L Boster 23 &) ,a-SMA Hifk |
OPN HifAly A FE [E Abcam A#], FHi e P FH R _IWA
[ Earthox /AH], PVDF I [ % [E Whatman /0w, ffEdl
g i S0 B AU A 7. A HSP9O 1 Elisa 7] £ 11
H 3£ Sigma AH . SEAFEEOGE I PCR §7 1 R W A Ji+
Roche 22 H], HEitR{ 4 A 32 Bio-Tek 2AH],
1.2 1 &L QA0S E M hR s HFR B A0 &b 22

BUH 2018-2019 4F F 1 = 0o ML AN T FARIGIT Y
St Stanford A B 3= Bk Je J2 A 1Y 32 Sl ik I )2 1l 48 B 21 41
FAME I, HEBR S PLERZEAAE KB bk Sy i, X B4 1 LI
WO HERS R AR 5 S KRR L0 VRSN R INL , B AR A IS o 24
B AERIEIET . M REARARECT I 5 H R IO 2447,
— R A NI, AR5y 2 B F R e, oK 5 8
AL, 5 wm Y] R JE 4 ANR AR AR FARHTR 4 2 EDTA
BN ,2000xg B B0 10 min, WIHRCEIEWBEREA 1.5 mL B
EP & B IR VKA (1745 H o

1.3 Western Blot #& il & B B FR1%

AL A B 2H 2 R B EE 1, BCA K 5 4% A 2 1 vk
AR FRER, I BRSO, Bk 10 ming BEICHL KSR
B BRI S 5% 8 PVDF I L, 5 %AW £ 1 h,
HSP90 Hif& (1:500).a-SMA ik (1:2000) OPN Hi Ak (1.
1000) % GAPDH #i44(1:5000)4 CHFE 7% , 7643 e Je #H 1
THER TS 1 h, B3, FIH Image J 3R A58 H ED
EREAE, DL B R A S XN NS E F R EE R HE B8 B
P B AR 2RI B AT 40T
1.4 MEBRANANERARNFLE

Yl i 227K, 0.01 mol/L AR R 2% il 1, 95 C /24
HIEPUFAE R, A SRR BEWT IR e g, A S i
S B S, 0 PBS i B HSP9O HifA(1:100) 7 35
A RGN 4CHR, EMEIRCH 5t SE NI EN RS
M - S ELEGSE S E , DAB G (6, Bi N WA R i
6], DR AW S Y AR Ak R BRIRAER SR s AT 3 R
J& B s IR,

1.5 Elisa #&ll fn 4% &1 HSP90 W& 2

Feia) G I ARAT s o it 2 Chr i i A 0.5-40 ng/mL )
B FEAS AR SR BV R 5 A% I ARRIAL , 25 Frx REL o
NG A A2 R, R HR 450 nm i Ak £ AL B IROE B
(ODYA , #hr il th 2 it 5 & REA ARy Ik B2, P53 50 Sfe LA AR B
FEEAT AR A HSPOO (Y SERRVEJEE ;X T AG 25 Sk 1 3
FREAS , i B 3 A 05 PR AR
1.6 Geit=aih

SR FH SPSS22.0 #RAFHAT S 443 HT , T FOR A Y +4R
WEFE R , 4320 1] 48 3% FH one-way ANOVA 434 , W 20t 57
HHE B AH SR AT Spearman 43 M7k, P<0.05 A Guit2 255+

2 R
2.1 NiEFm G —Ag 4
AD 4150 B4 (Normal ) 835 19— BRI ST Han 36 1, i)

LA i, PIZELIE] B9 45 T A e, A0 s 9 22 0 HAS e 127 78
X(P<0.01),

& 1 AD AR RA—H{ ARG
Table 1 Data of AD Patients and Normal Groups

AD (n=20) Normal (n=10) P Value
Age (Year) 52.8+11.4 46.9+8.1 0.618
Gender (Male (%)) 17 (85.0%) 6 (60.0%) 0.367
Smoking History (%) 12 (60.0%) 5(50.0%) 0.952
Systolic Arterial Pressure (mmHg) 147.7422.2 121.1+5.2 0.001**
Diastolic Arterial Pressure (mmHg) 89.1x13.6 79.0+4.6 0.591
Fasting Blood Glucose (mmol/L) 6.98+1.96 7.01+£1.21 0.645
White Blood Cells (x10%/L) 10.75+3.43 7.34+2.01 0.109
Neutrophilic Granulocyte
Percentage (%) 753+11.3 69.1+7.7 0.593
Low Density Lipoprotein (mmol/L) 4.21+1.57 3.07+0.74 0.055
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Fig. 1 Plasma HSP90 levels in AD patients and normal group
7% p<0.01 vs XtEBZH
Note: ** P<0.01 vs normal group.

2.3 HSP90 MZALRRIE R RENL

F: 3 ik BE HSPOO fouyis 2H 44k~ g 45 R An 5] 2 BiFR .
HSP90 7 1E# E sh i v B LR R, FE AD 1%
REAUAIP 38 B 2, H R E T2 4 s e
2.4 MEEEHEL R HSPIO B SMCs REGREMHNRIZER

A IE 32 3h Bk EEZH 41, AD i 8 B 20 2k HSP9O F1

Normal

AD

2 EFRKEEA LAY R HSPOO e AN FELE

OPN I £EW B L, i a-SMA KRB/, ik 3A,
2% Image J ST IR BT B, AD 4 HSP9O (0.74 + 0.10
vs 0.25 + 0.13,P<0.01) Jz OPN(0.62 = 0.14 vs 0.22 + 0.11 P<0.
01) WEBTIE®RA; MM a-SMA{RTIE®HA (0.77 £0.23 vs
0.20 = 0.11,P<0.01), 1n[& 3B,
2.5 HSP90 5 SMCs RAGREMAIHE X 14

Spearman FH G P43 72 B, HSP9O 1 OPN 7E4E [ #3457k
S R IEAHSE,R=0.677,P<0.01, TN& 4A; i Fl o-SMA A
%, R=0.572,P<0.01, 4Nl 4B,
3 3
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DRI, FE0 M RGEH , BRAERISE K IAE Sh Dk R
b BhKIRE Bl 2 ik e e S 52055 (A9 AR 2H 41 HSPOO 235 B
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IR G M R B4 A0 3% K AR A 2 R HSPOO [ 2 3 7, 1]
ke R U P 22 A 30 Bk ) 1 255 P T LA A = HSPOO g 363k
T EERE N, T MR IR AD BN R, 2
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Fig.2 Immunohistochemical of HSP90 staining in paraffin sections of aortic wall tissue

Almost no positive staining was observed in the medial wall of normal aorta (Ax100, Bx200),

while plenty of positive staining could be seen in the cytoplasm in AD (Cx100, Dx200)
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Fig. 3 Relative expression levels of HSP90, a-SMA and OPN in aortic wall tissue
i+ P<<0.01 vs TER4E,
Note: **P<0.01 vs normal group.
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Fig.4 Spearman correlation analysis of protein expressions of HSP90 and OPN (A), a-SMA(B)

AD Y A I I 25 B s 7% 1 A8 04T LA A o HSPOO %5 %o R 4
EWEZ  ULEH HSPOO M RES 5 T AD R FE . [WIAS AR
KR, EshkIe)ZE B 12 HSPOO A7K-Fd5 % IR i 3%
Then, 7EJE2ESBAIES: HSPOO 7 3 5 ik 2 2 v it B/ FIAL
HlJG %R A ok 2 80 ke J2 1 R 0 2 AR T3 B B2 A 6
A

5T KB SMCs #h Wi 21 1) 43I B 1 6 AL & AD R K
FEMEZEHLHI, SMCs o H HIRES , /b sy SMCs S
A, S RENLZL, B AR D, L o5 5 A i3
JRAIEE T, IEH A Bh k2 DR B R 3, ELA 24 il 4 i
FAE I P DI RE ; SMCs 1) 5] —Fh R AR AR, FEAFRE
TG AR EL M A T, S AR ER R &, B BRI &
BURIASIAEE R A RE T LU TE RN AL B RE S @2, B ST R R
HSP90 A LA it $2 15 SMCs (143 58 B 1 FH 4 i i 1o 412 125 3 ik
SRERE AL AYEARS O, 1R 0] DL i 5 SMCs IR TE Tk s 5
Bl kR AR B AR T3 5 AT RS 6 ) 2 I T SMCs i)
e, F AT I HSPOO X SMCs 2RI AL A 8 SEBEAE . 7E4
5T, AD Jp5 A AOIRAS 145 BE 2 27 HSPOO 2k 38 18 i Y )
i}, OPN FIRIRES B B E 3 £, Bk, F—ATIA A HSP9O 1]
g SMCs (R AEAL, 25T AD BRAs it .
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