CN 43-1262/R " [E Sl ik alifb 44 & 2026 4F55 34 555 1 65

ASCGIH ARt P2, FPasiE. HSPBI I8 JOAE SR AE S kot B 6 A A1 FIBLA BT 367 OB ST e [ 1] v [ ik
Mk, 2026, 34(1) : 65-72.  DOI: 10.20039/j. cnki. 1007-3949.2026. 01. 009.

[XEHE]  1007-3949(2026)34-01-0065-08 « XHERGRIR -

HSPB1 Y15 S e [ WA gl e s A B8 A1 1 F BIL A
FEIRRYY I 5E 0k i

SRIEEE', ERIm, kg’
Lk RFEFEWEHNER, 2. N TARERS 0E RIS R 48N T 514031
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[ ABSTRACT] Atherosclerosis ( As) is a chronic inflammatory disease, in which persistent inflammation serves as a key
mechanism driving plaque formation and progression.  Heat shock protein family B member 1 (HSPBI) , a member of the
small heat shock protein family, functions as a molecular chaperone and is widely expressed in various cells and tissues.
The expression of HSPBI is regulated by heat shock factor 1 (HSF1), which directly activates its transcription by binding
to the heat shock element (HSE). Recent studies have revealed that HSPB1 plays an important role in the progression of
atherosclerosis, primarily by modulating the expression of inflammatory factors, influencing lipid metabolism, and
regulating programmed cell death, thereby attenuating plaque inflammation and exerting anti-atherosclerotic effects. ~ This
review systematically elaborates on the mechanisms by which HSPB1 suppresses inflammatory responses to modulate the
progression of As, and further summarizes HSPB1-targeted therapeutic strategies for atherosclerosis, including the develop-
ment of specific agonists and innovative applications of nano-drug delivery system (NDDS) , aiming to provide new theoreti-
cal foundations and therapeutic directions for the prevention and treatment of As.
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HSP27( \) 8 HSP25 (/IR |, J& T/ o F 3R s iR
H (small heat shock protein ,sHSP') R, F&—Fh AR
i — W B 1 ( adenosine triphosphate , ATP) 4> ¥
AR STAESRIFSE R I, HSPB1 3 %43 i k345 R
it PRI~ 23 0 AP SEAL 0L I DA B ) 4 4 A I PR A
ToAFIBAR TE As FRR P R EZAEH . ARG
& HSPB1 FYASHAF KL AL S I 2 v B A AL A
PARER X HSPB1 HYSL 013697 S0, B 164 As F5 5%
PEBLAR AT R UL R R

1 RERMES As

RAEPIAE As B KA 5 kR b K 45 H 2R
Fo LA P B 5 B D) BE R A2 As FRZNERTY, il
I bR 25 i B DS 2R 45405 PN B i, 1 B 3 T 286
oy B AR TR £ DT e R A -
BRI, B, DU I N B AR
JIg 25 B AR AR AB H Dhy S A B ARG %8 2 IS 2 1 (oxidized
low density lipoprotein, ox-LDL) , F& I 2Jf] i 75 W ox-
LDL J& B R 40 i, [ i 8 ik 22 b Aie 8 X5, o Jal
JRTBAAE RN SR HE As BEHUE R, H AT, P85 A
M/NBERTT A As I R A 2071k (BRI ETE 5
SREEAMBTTZRZGYNAT T, BE KA FEA RO M
14 (major adverse cardiovascular event, MACE ) A9
DR ATS 858 i, B A8 3 A A B AR S E AU
1, A8 [ JEAEE ¢ ) T TR T A RN As TRY T R TR
FEANFEAEME ) L BRI BB AR 98 2
BB R IR ST CVD MR 251, DR
B, FLRT 0] S RE /AT M S 40 A R 1B (inter-
leukin-1B3,IL-1B) K3k, Jal /b Mo 40 i 1) i Ak 5 55
BiE, BT R HEBT R BT As FEFIT o JEAFR i8R 1 5%
AL il 5% B 2 9 (proprotein convertase subtilisin/
kexin type 9,PCSK9) PRI AR Ry —F g R JE B 259
BN R, TR R AT a0 10 B B A AR
WS TR S A R TRk R RS R
YERYTY, BeAb, e R TEBE M I ( clonal hemato-
poiesis of indeterminate potential , CHIP ) & #{ i 35 A
CVD Fyl 37 A& o PR 2R, HOARH DG 6 PR 58 745 W] 4 i B
- EL AN LAY A2 5 % M, 75 3 20 R 73R 3k Tk
As FEIRS 25 TR B S Y T TSR M A B
NG As B , BA =SB E, (15
—BRABITE 5 I PREIE

2 HSPBI W& 5IheE

HSPBI1 2 H B BF 58 fc )12 19 sHSP 22—, H

S FEERAL S HKPE R N 345449580 ( N-terminal do-
main , NTD) f#5F F) ou- it 748 25 #4038, ( -crystallin do-
main, ACD) DA K A] A 1Y C ¥ 2% ¥4 18, ( C-terminal do-
main, CTD ) =/ F¢ AE 1% 25 #9 3, Hop NTD % A
WDPF £F ., #URTE4: 55 ] T 1 (heat shock factor
1, HSF1) i i3 5 #K 52 S0 (heat shock element,
HSE) &5 &, i #% HSPBI 1y 4% 5t 60 i oh,
HSPB1 7% Ser-15 ,Ser-78 FlI Ser-82 =55 VEWE R
AL (B 1) o WFFE R B, 22 24505 10 28 H 3w
( mitogen-activated protein kinase, MAPK ) {5 5 1 %
REAE SN HSPBI RYBERRALIRGS  JF A S HAG 4
Eeff AR RBERRACIRAS T HSPB1 R BUSE R A, k4%
I3 TR TIRE ; 1w 1R A4 A6 T ) i ol HC e 25 g — 3R
AR 3R 11T 25 400 e 4 0 7 RO T
PR T DL, HSPBI 8 £ O 1) 45 Ay ol 2 il B R
AR RILTR 76 48 Ff 7 5 iy N 2 1 o R A 4 5 vh
RAFHEEAE X 0y ik — B W5 H AR W2 D g SOT
R L o A SR s AR T R AR A

1 99 84 169 205
H,N _NTD Y ACD ¥_CTD ) COOH

() WDPF motit

? Phosphorylation site

1. HSPB1 ZEEFIIEARER
Figure 1. The basic information on the HSPB1

protein sequence

3 HSPBI1 £ As FRY1EHA

VT RIE B F 53 i
HSPBI i i 21 25 V- 5 AE P (14 0 6410 1 2t
JE RAE SN . Salari % 53 % B, FE 41 HSPB1 1
e 4% I F «B #4 && 1 o (inhibitor of nuclear
factor kBa, IKBa ) [ i, 4 7% # A F «B ( nuclear
factor-kB , NF-kB) {55l i , N i fE 7F TL-18 F iy
IRAEA F o ( tumor necrosis factor-o, TNF-a ) 8 4 i
T IEK, HHh, Ogbodo 25" HF 5T % B, HSPBI
XoF ik PR 43 6 1 R 42 A T 5 400 R3S Ak RS 5 1
HAOG : HSPBI i i 15 1 40 M0 26 1T 32 AR &5 45, e ik 3%
A L I A L 3 DA 8 DR, T A e S T 5 4 L e )
EHHTR N T 1531, HE— D57, B IR ALY
HSPB1 7] 5 Toll ¥ 3Z {& 4 ( Toll-like receptor 4,
TLR4 ) AHEAE T, 0] TLR4 {5 538 i 1) #ns S
FUFRAEH T 5, eAh, Bi Y BRE K,
Ml p38 MAPK {5 53 % BE A% [ AR HSPB1 1 B 7R
oK, DT 820 T Ui 58 hE PR B Bk, & ]

3.1
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UL, HSPB1 W R AL TE S AE S r ity ELAAAE P AL o4
RS W, o R T A B R Ak 25 1 20 27 ) e 4
AR, 20 B AR S0 2o A b i 4 T R HG A 4
BL
3.2 MHIEL AR

AN 0 3 175 5 1 P 4 (reactive oxygen spe-
cies, ROS) A= 1l , B RAE N, 3K Bl As 19 & &
J&, HSPBI Al it ZALEIAH ROS A2 1, (47 1
BN R AL LAB AR, AF5E R, HSPBL AT |3
A EH K ( glutathione , GSH ) I B H K 8 AL W il
SERYRIE, B SR N PR PR AL BT RE T . b,
A5 T 3 A 2 -6~ TR 5 S0 ( glucose-6-phosphate
dehydrogenase , GOPD ) # #i P4 13 42 {2 38 L L GSH
(A= B, 20 4R 200 i P9 A Pb 3 R AR ST R
S e R ek HSPBI Al i b JH YT ER (5 B
TR T 1 (sirtuin 1, SIRTL) , i i 00 S5 19
ROS 18 k. Wbt o8 R W, 12 A4 BRI T,
HSPBI il i H ACD 1y Cys137 SR N BB A BT
AR AR, I Kelch £ ECH MCHH 1
(Kelch-like ECH-associated protein 1, KEAP1) 4 4=
AHEAEA, T #E42% HF E2 A0 5HF 2 (nuclear
factor erythroid 2-related factor 2, Nrf2) ¥ 5 i , i 1%
PIEME BT AL B R 4 . Ik Ah, HSPBI iF R E
T AERF AR AR LA B AR R BT Q9 (coenzyme Q9
CoQ9) 11 73 F- AR, A &3 i Ze ki ik ROS 1Y £
SR, HSPBIAE S T Y 4 T AR, HOE 0
S RIS SR RE S 17 1) B AL 1t A 5 42 DI
ARAAT T T e ZRGEAENT T, ) B AT A AL R P
)/ FH A N TERL A
3.3 iET AR

BB BTOTRR R AR AT S 2 As 1Y T B BRHE | 17
HSPBI1 7 it Jit A 3 i & b nl B8 A 9% 8 22 4E A
Cuerrier 252V fF5% % R, i3 #35 HSPB1 W] & & i
As BEHPIIE B, I 08 /0 BE B o8 Y i o o i, S 2k
W B A 7s 1T RS 40, HSPB1 W] gl
Ik YT T R TR UL 3 9 ( phosphatidylinositol 3-
kinase , PI3K ) /K H % C{ ( protein kinase CC,
PKCL) /4558 1 1 (specificity protein 1, SP1) {5
S %, LR ATP 454 & %% i /& Al ( ATP-binding
cassette transporter A1, ABCA1) 35, M1 Aie 1 AH [#
FEEH 1l I 410 1 340 UK 40 BB B! . Robichaud 451
WF5E & B, HSPB1 ik Al i i 43 5 F#AR D RE A 7 I [
BESME, BLAh, HSPBI A g NF-kB (5 5@ T
VETE I8 R Z IR A (scavenger receptor-A, SR-A) B3
ik, TR WA R O AL AR BE IR 2R R 455 &

g R 2 SRR, i E 2 HSPB1 St
HSPBI IgG #4 ) HSPB1 %% &2 &%) ( HSPB1 im-
mune complex, HSPB11C) BEf% 5 ox-LDL a4 Ph4h &
SR-A F1 H 40 M43 fh 375 IR 36 ( cluster of differentiation
36,CD36) , AT ##il ox-LDL f45EHR > 3 47 ik
KB, HSPB1 W] fig id o £ #F A w DL il B BT &
BT BRI, HSPBL A S 19 Jig W 4 FH B 343 7 £
AE RETE JIEL [ P A0 HE o i BARBL AT A B, 75
— IR AT LA ZR G5 I I AL
3.4 ATHEMBEFEET
3.4.1 ATFmisacE  ARCRYLRE T E A
PEPEPETG RS2 40040 i 4% 5 5 0 8 1 DA ME R N 3R B
PRSI E SRR . AR A MR AN TR, vl 20 B
FI I 5l A WA 23 5 PR AR A S A A W AR RIS
Wi 22 5, AT o3 SRR B W N 5T kg [ gk B 7
WM 1 W45 . HSPBI 78 [ W iR 4% rp o SC A T
BFFE o  FRNEAT 13 HSPBI1 ik | L ik % s
AT ETS 45 # 88 & 1 ( ETS-domain containing
protein , ELK1) Xf H W AH 5 2 H 7 (autophagy related
protein 7, ATG7 ) (5% s | 3858 FH W/KF-, Ak,
miR-541 W] 3 i3 5 HSPB1 9 3" B 2 [X (3 -un-
translated region, 3'-UTR) %4 &, 1 ] A mEe o H
A, ZUiHF5E & B HSPBI1 W8 FRIL 11 5 H k%
PIAH G, 0, Shen 5517 WF 5% K B, B R 1k 1Y
HSPB1 7] 515 5 % 5 J % s 300G I F 3 (signal
transducer and activator of transcription 3, STAT3 ) #H
HAEH, M6l STAT3 5 8 H M R ( protein kinase
R,PKR) J& B STAT3-PKR & & &, I Tii {2 #f PKR
WS Y A% B0 4R T F 2 (eukaryotic initiation
factor 2o, elF2a ) W 2 1L , #F — 2 3% H W, Chen
58 BESE 2 B, HSPB 3l 3 20 o-Jun 20 535 g
(c-Jun N-terminal kinase, JNK) B9 & g 1k, [ 8
Beclin-1 £ H 21k, B 5% [ WGP, JE 1M 2E 2% As B
Yeifk e, BoBtiiroe & 8L, HSPB1 28748 5 58 A A 1
(sequestosome 1,SQSTM1/p62) W45 A 4455 , ] 4171 il
AR . esh HSPBL 36 AT 5 Bel-2 A7k /4 2
3 ( Bel-2-associated athanogene 3, BAG3) %54, th
A 5 F AR A TR B A e
FEAEFFERARFS S I 1, HSPB1 Al 3@ i [ W&
FETE BRI BE S W AL A, PR B e & 1E b0, B
GERIN, 4 % 5 12 #% F2 0% 25 11 B1 (high mobility
group box protein B, HMGB1 ) "] {2 it HSPB1 ik,
M#ERR 1L /9 HSPB1 i i PTEN 7 5 fBUE i 1
(PTEN-induced putative kinase 1,PINK1) /04
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(Parkin) 55 538 B A LORLIR 9 W Jit — I
W5s ow, B Ak HSPB1 ] 5 4 28 Bk Jiie & Bl 1
(ceramide synthase 1, CerS1) 2% &, 411l #h 25 Bk B 19
A, 2 A SO UK IR HL L ATP AR T R AT
HSPBI1 S0 il e 1 A 0] 2 175 5 2 oh A4 451 47 S B
FEPELERIMR W AR S R T R 57 4 O bk
WA As B ZERAIE Z — , MO BRI RE AT BB LR
T As SAE ST MG . A W ] SRR B2
WU R , ZEIL R v, P38-MAPK {553 & 4 %
i, PEit HSPB1 WAL , #E M 4k 55 SQSTMI 1 3 3
PEIF LA BRI A > 4% L TIR, HSPBI 7] i@
it Z2 TP AR VR A 19 W 0 R RE Sz N A E 5%
As FEJE R AR R EAE T A BN As B NG YT
AT TERE A

3.4.2 #HmpAT  HSPBI Al LLE S £ Rk
VR T R, WESER W], HSPBI RJ i i 410
HIAE T 2% #4938 #H 5¢ 85 4 ( death domain-associated
protein , Daxx ) st o S e 5 P8 1745 5 R It 1
(apoptosis signal regulating kinase 1, ASK1) FJAHEAE
FH, DT BEL B ASKT 888 1 T i 0% 53 %, b Ab,
HSPBI [ NTD AEW 1 4545 & ASK1 F U 405 14 35
JFA R L0 V3 1T BELIE INK I3 6 06 A 53
2 1 20 B 98 T2 Havasi %0 BF5E K B,
HSPB1 eI Bel-2 4156 X 3 H ( Bel-2-associated
X protein, BAX) B TG R G m) R AR B B A Vs /D
YL (K ¢ (cytochrome ¢, Cyte) BRI, T T 5
T/MARIE AL, BEAT , HSPBI i Al B4 5 Bl 2 it
BT Cyte 56, BTSN 500 4 T2 25 1 IS X1
1 (apoptosis protease activating factor-1, APAF-1) 5
Caspase-9 Z [A] 1 AH B AEH, 71| Caspase i 1k 24k
R 534, HSPBI il it 4 i i A5 5 0 T
fitf ( extracellular signal-regulated kinase , ERK ) 9 ik
b, FHIERE AR A2t Bel-2 A0 AE AL T
Jii (Bel-2 interacting mediator of cell death, BIM) [%
fige, 30 i 0o A0 M R T BRI R,
HSPB1 A 3 5o ] 47 i T AH 5 3k PR 10 2 3% % ml A
b1, 2 500 B A0 A T S RGeSO AR
SR, HSPBI W R P A8 Wi 410 1 40 J 07 1 b 1) B A
VEFIAIL i R 58 4= B WY 105k — D S AR AR
3.4.3 dpmlsket BRIETOR—FERIKHEINE
JIE BT it A B B 1) A LS TR 2, 5 A A I B A )
FAOG, R ERAE L AG A0 N Fe™ 1Y 5 3 & B
fd AL I BE R, HPSBI A i Bk
(¥ 6 2 0 B ST W], HSPBI W i I

PHERBET SRS RS System XC™ AT HE W H 14
BARF % 7 W 5L 11 (solute carrier family 7 member
11,SLCTALL) AR E H SLC3A2 (351K, fe it
PR (cysteine, Cys) $% HUFT GSH A AL, M1 1)
Hl4k S8 1=, 1A, HPSB1 if fiE 5 B B & (1 A2
(annexin A2, ANXA2) Flid 5 1k ¥ B R B A K 1
(peroxiredoxin 1,PRDX1) %54, #l#il PRDX1 AIBEIR
L1 ROS (7= A FEHLBRAE - R A BT
KL, HSPBL 5 Fe® iz A ¢, 38 2 41 ) 4% 2k 2
H ( transferrin, Tf) . ¥ ¥k & H Z 1K ( transferrin
receptor , TfR ) Mk F5 FH #L4% 1 (ferritin heavy chain 1,
FTH1 ) A8k & 11 % 4% (ferritin light chain, FTL) i 3%
ik 9D Fe®* T B AW N I Fe™ HE L, MM
FELIBF Fenton JZ % 4 5 A9 A8 B i 4 46" . Zhang
22 & B, HSPB1 AT 55 AR il A 4 1 (fused in
sarcoma, FUS) A HAE F, #2 %€ Nif2 1) mRNA | 376
Nrf2/ Il 41 % fiN %8B 1 (heme oxygenase-1,HO-1) {55
i %, B d 40 B {8 FE P450 ( cytochrome P450,
CYP450) MR Biid Atk . MAh, HSPB if Al i
iR IKBo 2 ALK , Bl NF-«B {55 i@ %, 1
G T ROS DY R 4 A 180, NI i 4k SE T4
Sun 25 BF 5T & B, miR-654-5p ] 5 HSPBI HY 3'-
UTR 454, FAIK HSPB1 3k /K-, dF M R 2k 58 T
kA, &5 TR HSPBI AR M BRBE T 1) f 1) P 5
R ARSI — 25 PR HAE CVD H e R 1
FHWE 1, R FF & T HSPBL MR YT 59 W 42 L 2
et

HSPBI i izt 2 B AL 2 15 18 4 40 i e e 1R 5
T, IMERF DR RRAS . 7E F W J5 T, HSPBI 3 i+ 37
P A WEAROC A, A E A Wi & A, 4 4 40 B o8 PR 5
Fasg s (EJR T Y842 J7 1, HSPB1 BEMZ 4 i Caspase-9
SEPRT ARG R H RIS, T T Sl i, O
I AERERL AR LA, B D Cyte B, i — 2
PAT-HERE  FEERIE T J7 1H , HSPB1 1Y 3R 36KV 58k
FETT 2 AR DG, RT3 i R AR A ML Y ROS ZKF- 3
ST AL R GE T BE LA S b Fe? 3 AR A RO il gk
WT-W R, 2 I, HSPB1 fEFE P PEAE 1= By 1 45
REZEARYVER, & As BT FAIT A0 15 A5 H0 5
(E2),

4 ¥M[E HSPBI1 j&8YF As i#HE

HSPBI i i3 Z2 FopL il o8 42 28 5 S Bp, $ i As
AP FTAE Y CVD BB TETR YT HE 5, T4k,
FHE 4] HSPBI1 ., H 24 Bk ol 44 K 25 9 34 1% R 58
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Cys
p38-MAPK i‘ Q ' System XC-
HSPB1'—' SIS
l hee1] < o) |\@
HSPB1 o Fed
\> ANXA2/
eré> Low CerS1 Cys Fed+ TR
(P) ‘
P HSPB1
ey .‘J_> GSH l Strorage
> mitochondria @NXAQ }

aspase- o
/I\TK\ Apoptosis

Mitophagy ~ [HSPB1 IAPA% : ‘ :
.

T
ASK1 « Daxx \— -

ASK1 HSPB1

S S

! )
@ | -

Lipid ROS J

‘.
N2 -
|

Nrf2 4 CYP4501

Ferroptosis / l
P (P) JNK
Aﬁaclm

ATG7 AAN — [ATG7]| Autophagy

2. HSPBI =202 14 5E T (E ANLE
Figure 2. The mechanism of HSPB1 in regulating programmed cell death

(nano-drug delivery system, NDDS ) 4 5 & # [n] 38 1%
HSPBI LU As BOBFSE H 4538 2 (£ 1), #ildn,
1E ApoE ™ /INEUH VE B 41 HSPBI 1T & 25 48 & 91
HSPBI 1gG HLIA K- R HE RS LI 85 11 52 445 (Tow
density lipoprotein receptor, LDLR) 215 , [F] i K 1L
IKNAE B A PCSKO 7K, 30 4 i 35 S A0 HE 2R 1 A
(serum amyloid A,SAA) FIHAE K ¥R ik | />
PEHOE AL . Kim 559 W58 & 9L, o 41 e % 2 R
EH A eIt HSPBI YA, I A7 15 LA i 54
B, AT R A5G N TS A2 VR T S5 AT IESE 3R M,
b A T 3 5 0 MAPK {5 53 B [ HSPBI
FIk , Gk = NG R 5 B 0 8 R AR L S E S L
SN o NGy TS P 42K T R A
et HSPBI BYZIK I 40 M58 T A A% B W 20
JLA Sk, S T D BEE ) v 2 R oA
wR A i JF HSPBI Ay 3 ik, Jf i i HSPB1/
SLCTALL/ 4 e H ki %816 1 4 ( glutathione peroxi-
dase 4,GPX4) {553 H M HI R FL T . Shi 5
A EBIT T NDDS & 4¢. PRT@ PPMP, W] $2 .0 JIE
H1 HSPB1 /K-, 7% NF-xB i 1 6~ R 5
fifg-2/ % M2, 6-— W M2 B 3 ( 6-phosphofructo-2-
kinase/fructose-2,6-bisphosphatase 3, PFKFB3) 15 =
I PR R I O i O LA I, He 5550 3 5t
IR A 1O 0 B0EL- R IR IC A 2= 5k T 20 AP G

BEIR780 MR R EGY b, G T IR780-Gd-
OPN 4K o, 383 HSPBI , HE 10 410 1) 30 7 20 e
To, ZYUKRIEHIE nf ] NF-«B {5 538 #% , 1875 B
TR L W5 40 B AR A, DA T 96 58 4R R S BV, Dai
#“‘%’J%T — R [ L TR A1 L ) 2 T RE AR AR ST,

AN CIRANG B %00 AT {2 i#F HSPB1 3Rk | 3
%& ABCA1 A AR RSN, I3k S B 1 oo
254 F5 1 2 (sterol regulatory element binding protein
2,SREBP2) /LDLR {5 5 il [t B A A [ B 11 A 5 A
TR, e 2 A0 ) 36 VA 200 L 1) T J R AR 2, NDDS
Hom A= 0 R BE 5 0KG o 8 0] BB 75, AF S8 1) S
HSPBI AY7 As J7 T B LIV I Al R i HI 4
{8, R HE—583% NDDS 25430 J1 24058, 3f:
WITH %42 @ E’J NDDS & %, DL HE 2h Holf IR
N

5 :u\—nfuﬁg

25 1 As MR —Fig M R E M, A K
WFFEIE S ] RAE 1R YT SR ] A7 RE 2% HLl e
HSPBI J& T sHSP K%, j& As 434 H 7, Hol
IE AR RAE T4 W R BT AR N B 0 A
FRRC 8 3 240 i 2 e 96 7 4 2 b A, 0 8
JIE
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% 1. ¥1[5 HSPB1 B9 As 87 /%
Table 1. HSPB1-targeted therapies for As
VRIT =RENGH ELARBLS EEDUN
5 ox-LDL 35 445 & SR-A F1 CD36 1 ox-LDL $% 1R  fi it
EAEA 4 HSPBI LDLR (235 A il PCSK9 ik, FEARAN [ B SAA S AIER [24,45]
FIKF
mAREEIREA P S LA B A 3 5 P R A= [46]
I R 254 TR E A T MAPK 5538 B , 25 A 193 5 R AP  JORE S P IS 9 g 334 [47]
WG P 4R T IR TS HSPBI A 2 38 3004 40 i B8 T 0 5 A2 5 g 40t ) Ak [48]
PNGECE 3 i3t HSPB1/SLCTA11/GPX4 {5558 B4 BT [49]
PG NF-xB/PFKFB3 553 B A2 UM A 082> ROS 1=,
NDDS PRT@ PPMP P [19]
e R AN B E T ST NF-kB {551 BRI Y B A A
_Gd- YK IR N
R780-Gd-OPN 4K it ot HMLRAL, AR S A IR [50]
. - . fitiE ABCAT 45 B9 0 EEESNAR 81 SREBP2/LDLR {5538 %
N A#v D Nz ) 3 N
HRITIR ST e 1 e 24 5 e R [51]

HATHFFE B, HSPB1 Al i i Z Ml 2 514
7 As HAY R AE SN, SR T i R B A T
A S AR RAS RNA 22 [ (4 DI [ 3 42 901 285 1 o 2R 40
BB, RORMFR TR A 248K | ik 5 HSPBI
FHEHIAES S RNA, O JF & ¥ [ HSPB1 B3R Y7 K
AR T % . A1, HSPB1 7E As 48 5E 5 Y
HARVEHIBLHA A FRRAE R . 76 As 0, E g4
Jf 1 S R TS PR A BT PR AN R R ox-
LDL; I 7E BEH M JE 0], 70 AL A0 A 0 7488 Jon 3 350 &1
e, PRI E & 2t 0k, Rk, Rk
AIFE As AN TR B [y BE 325 Wi I HSPBI 1) % ik 78
16, A HT HL 5 R T R A W AR AR R DG 1, I 1 B
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