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[Abstract] Objective To investigate whether protein kinase C (PKC) participates in the process of
Shenfu Injection (SFI) for regulating the heat shock protein 22 (HSP22) expression,and to investigate its
protective effect mechanism on myocardial cells in anoxia/reoxygenation (A/R) injury in order to provide the
new idea for the prevention and treatment of myocardial ischemia/reperfusion (I/R) injury. Methods The
HOC2 rat cardiomyocytes were cultured in vitro and the A/R model was established to simulate the myocardi-
al I/R injury. After intervention by using the PKC broad spectrum inhibitor Go6983, the apoptosis rate was
detected by the flow cytometry and TUNEL method. The mRNA and protein expression levels of HSP22 were
respectively detected by using qPCR combined Western blot. The cellular apoptosis rate was detected by the
TUNEL method and flow cytometry. The role of PKC in SFI regulating HSP22 expression and anti-apoptosis
was analyzed. Results Compared with the A/R group,the HSP22 protein and mRNA expression levels in the
A/R~+SFI group were increased (P <C0. 05) ;compared with the A/R-+ SFI group,the HSP22 protein and mR-
NA expression levels in the A/R+Go6983+ SFI group were decreased (P <C0. 05). Compared with the A/R
group,the myocardial cellular apoptosis rate in the A/R-+SFI group was decreased (P <C0. 05) ;compared with
the A/R—+SFI group,the myocardial cellular apoptosis rate in the A/R-+ Go6983+ SFI group was increased
(P<C0.05). Conclusion The PKC pathway participates in SFI promoting HSP22 expression, thereby allevia-
ting the A/R caused myocardial cell apoptosis.

[Key words] Shenfu injection;anoxia/reoxygenation injury;cardiomyocytes;heat shock protein 22;pro-

tein kinase C

ELIA LA P E S BB RIS H (202381231, £ EIEEE . E-mail: xiaolifen2023@163. com ,



40 FTRES 2026 5% 55 6% 14

Chongqing Med ],2026, Vol. 55,No. 1

56 AR B Ik ok B B Ak O IR S O R RE € LR
S Bk DA U PR AR . 2 i L4 4
P S M it N7 B, R B LR if P 7 (ischemia/
reperfusion, I/R) it 15 , HAEAE g0 WL BEAS I %
e GO SE S BT OK A R AL B L SR
W B S A I K B N A L PN A S 2 A L 9% AE IR i
T B RALIR T R 2R AL 2 Ao EALE . Bk i
R BEAT R S TR Bl K i, 5 T/R 45 A 47 2
WA P O URE B B I R e A0 ) G B ) 29 T &R
TE O WULOR B BIF 53 450358, 245 %) T4k 38 ) BIL T 4 R 2 Ry
ARG, PEANHKZH) ZRA .2
I PR R TR ZE B IR O L /R B4 R
MURE A (R, O B B0 LOR 3 25 W i T R B T
i Z M S (Shengfu injection, SFD) XF .0 JIIL 1/
R 5145 5L 0 00 0 A 0 L GO 2 A A
iFs W . SFIIR AL 5 5 M S Mg h40 2 i 1 &
AR T PEHL K i, F B NS AT
K5 B WAT R . T F 0L SFT Al it
050 240 LU T T B R B PR R L R R ORI R A M
G B S R AR R A O LR AP AR L H A0 2B
T oM 5 40 B (ischemic preconditioning, IPC)OM" |
R SE LR 4 AR Y 4 F RO S AT 5 RGEWEE . A
S AT 5 A B, SFT A B I 1 8 O RGO L AN e
PAK T H 22 Cheat shock protein 22, HSP22) ) 3
KK, ] B U 4% B 48/ 2 4R (anoxia/reoxygenation,
A/RO BB, AR/ o T 8K TR SR LB
HSP22 B30 R 5 2 8L IPC M4 E s C
(protein kinase C,PKC) A3 i 22 F HIL il 7] 325 4K 0
A S IR B S L B R T B X mRNA Fa e,
Zi4r LR WEgT R AL % K I PKC BE 2 SFI i %
HSP22 KXW KB AE 5 0 7.t 7 SFI i &
HSP22 K ik &% O 5 5 19 s, B, A BF 58 % A
HOC2 O ILAH M A4 5 A/R BEAS, W58 SFI X% HSP22
FHR W EEAE N PKC T %30 ] 7] Go6983
Wi, B AE W] PKC £ SF1 5 5 HSP22 ik J 0 LR
e g o AL
1 #R57FE
1.1 MAENE

SIS BT K B HOC2 A0 LA i R 1 T rh [ B} 2
BEABfLE . A3 aR T 37 °C 5% CO, By¥EFRA T,
Hehil 4 57 405 DMEM B3R 2 U5 i 10 0 i A4+ i i
B FRANTE . A B SR A 5G] < R A I T L DMEM
W FR B T £ 1 Gibeo 22, 0. 25 %6 iR 1 G T 356
E Invitrogen A A, R FEEC S KM 57 . TRIzol ik
FWAF K E Invitrogen 24 A s ANTPs 1A W) | i 7% 5%

fif e F 55 [E Thermo Fisher Scientific /A &, & 43
Brik 7] . RIPA 2L W 0 74 TAEY) TR CL) ki
AR F, — ek B R (bicinchoninic acid, BCA) # H
WD g R & T B s KA HEARAG R A,
oAb R Y W T B A AR ) S 2 B A R
NFl, yiikZE. HSP22 — i T 3R [® CST A .,
G06983 1 F 2 MedChemExpress 2y #l , ;£ B-ac-
tin HUAA MG T = JE W) FR A BRA AL AR A
Y Chorseradish peroxidase, HRP) #rict — 41 T
K KPL 2w, 20 M08tk 5. B E Vv
(Annexin V)-S5 & /R ¢ )t % (fluorescein isothiocy-
anate, FITC) /#AL 9 BE (propidium iodide, P1) ¥4
& T 92 H BioLegend 23 &, TUNEL 4 I i 57 &
T B s RAEYHEARARA A, HAbEG 4%
Z R W T FiE 3 = RAEYHEARG RS A,
SYBR Green qPCR iR W T L [ Genview 24 # .
FHAEM 1.5 mL BOE K PCREM T LB E
TEEYHEAR B AR A, BEFE 259 SFTCR A : 10
mL/ 3O W T = JUCHEZE) 25 A RS 7). 20 1 B
FR ARG BBS-SDC RS A W) 22 A M T I M 2 4 25 <
HARAGBR AR, HE CO, B34 W T 3 E Thermo
Fisher Scientific 2 &) ] B 7 B sl T H A O-
lympus A F . 73 F AW ks i % . 7500 B qPCR
AL F 35 E Applied Biosystems 23 Al » Nano-200 # %
5 A% R TR T W S T e M BB A A A BR 2 7] Che-
miScope 6000 b5 &G AR R G2 W T L it B) F0 BL 7
A RA R, HESH A :DYY-7C 2 oK &
Gy RPN VKR B T L s T S — AR T KO R R
WA 7 1) T JHC AR D R AL 285 i 3 A PR m) . H Al DG
WAs: —80 CHMNIE IR A48 T 3£ E Thermo Fisher
Scientific v &), ¥t 3 41 ig U F 35 [ BD Biosciences
N i O AL T I R A S B A R T R A R
NN R R K VA N T B R R A AR A R
AL AR K TR AR T B IEORE R L A R

N,
1.2 Fi&%
1.2.1 Sit@mie A/R 345 AR # &

PEEOSBUE KR HOC2 O L4, L 3 X 107/
LR B M T 6 LR (AL 2 mL R 8 T
37 C.5% CO, HFRFEH EE 37 24 h, 14 8 20 )23 20 5
Y, B R 20 T AR B (95 % N, +5% CO,)
R 6 h, BRI W A S5 (95 N B R 452 CO D HE
F%2 ho M A/R SR, v A2 40 ) 4 i 359 DY
e R LA E .

1.2.2 Zhoabam



FTHRESF 2026 5% 55655 14

Chongqing Med ],2026,Vol. 55,No. 1 41

SCEIRE S N (n=3), (1)Control 4 ;& M
Hig% 32 hy (OA/R A HHIESRE 24 h 51T A/R 4
B 5 (3)SFI Fikb #E2H (A/R-+SFI 4H) . 3% SFI Fii 4b 34t
24 h RJE AT A/R B3 5 (4)Go6983 T4l (A/R+
Go6983 41) . H ML K 9% 23 h J5. il A 10 pmol/L
Go6983 FilAbFE 1 h, FF#E4T A/R A3 (5) B G T
20 (A/R+ SFI+ Go6983 41):3% SFI #ii 4b ¥ 23 h
J& A 10 pmol/L Go6983 FL[FALFE 1 h, FEFT A/
R 4bEE,

1.2.3 HSP22 mRNA % ik # il

i TRIzol i 5 $2 B 40 i & RNA, Il 2 RNA
W BE B ol BE L 53 55 i cDNA, PCR W 1A & I 4%
P VR ZE N 20 pl;95 °C 3 min BAEME; 95 °C 15
$.59 °C 20 5,72 °C 30 5,40 MG, KH 2 48
HSP22 mRNA F£ik/KF, L GAPDH AN S HNA
1.2.4 HSP22 & & & & &

W B £ A0 B S A B B B ) RIPA
ZLFRWL, VK L Z4f# 30 min; FfS 4 °C .12 000 r/min &
L 15 min, OB EIEWAE R B EORKY. R
BCA € 35 &5 0 2 25 AR A v B L 13 8 48—
W, IS B30 pg EAWRAS AL
MRIE A 100 CAEME 5 min; T 4 SL B R M- B N s
ik iz 5 e F Uk CIEL TR 80 V& 40 B e, B )5 9/ &= 120
V). HIKZE ARG DB FE L (E I 200 mA L 90 min) ¥
HEARBEMMA R, R mE. 5%
BSA FE &M 60 min; ffi 5 A HSP22 —$i (1 ¢ 1
000 F B B-actin —PL (1 : 2 000 F &) . 4 CIH
I HIMA HRP ARic ZH0(1 ¢ 5 000 # B , = ik i
B 90 min, HRIEBEEFHHE 0.1% Tween-20
f) TBST ¥Ei%k 3 WL AR 5 min, B 500 . L858
e RO a5, = RO R R EE
5.3 1 Image J AF 53 B 250 K BEAE, LA B-actin iy
N2 HSP22 AXF 35K,

1.2.5 @A = RA4i#n (TUNEL %)

0 i o £ 5 A Bk O B K Al i, &
0. 25 Y0 e 26 P Ak )5 T 4 e %5 8 % 1107 /mL,
PL 300 pL/fL4EFh T 48 fLEE IR & T 37 C.5%
CO, i Fefih i 3% 12~16 h, 740 fa i B 4= K &
70 % ~80 o Rl G BEWT 4 SIS W TH AT AN AL . A
e 1 5 a7 . g AR SR AR PBS BRI UE 3 I (B
K 2 min) ;4 % 2 R W E I EE 30 min; PBS ¥ 3
W5 A PBS Bl A 0. 1% Triton X-100 18 % ¥ »
FEIALEE 5 min, TUNEL @3 f&. PBS Uk 3 &k
D) 2= B B W s AL A 50 pL Bl 47 TUNEL Jz
RLIRA W 337 CHEOEIFH 60 min; PBS 780 VB 3 1K

(BER 3 min), M EREWE . H 1 pg/mL 47-6-
PR HE-2-2K 3 n5| W (4 7-6-diamidino-2-phenylindole,
DAPD Z4 ¥ ZE I 4L {5 10 min; PBS vk 3 R DL £ £
AU s PUIOCTR IR B Fr 5 0 WA T~ W8 (R
WK . DAPI 5 358 nm, TUNEL & 488 nm) ; B HL %
U5 A ALEFHA IRC 5 Ll 0t Tmage J B0 20 Ar 8 T4
Ji B A1)
1.2.6 &Lz ie A o #nl

K Annexin V-FITC/PT Y vk 46 00 240 fg 5 7
W SR 4% S 2H 40 M0 B . 4 °C R PBS BRI 2 Wk
500 pL S5 G R th il B AN, I % 2 1 X 10°/
mL; 100 pL 4008, iMA 5 pL. Annexin V-FITC
M5 pL PLYSRR G #EEERE 15 min J5, 2 BIR A
ot =X 4t A ASCRS: T 43 T
1.3 %itaam

KA SPSS21. 0 FRAF AT B AL 21 . 5 BERE DA
xbs FRoR AL L BCR ] ¢ K, 22 20 Bk
HNEF 200, L P<<0.05 NESAHESI¥EX,
2 % ES
2.1 & HOC2 s Mfmfg A/R #45 F Go6983 7 4l
SFI #F HSP22 mRNA #412 % ik 4k A

5 Control 4 %, A/R 20 HSP22 mRNA % ik
KT (P <<0.05) 35 A/R 4 H#, A/R+SFI 4
HSP22 mRNA KL K F+& (P<<0.05): 5 A/R+
SFI 4 b %8, A/R+ Go6983 + SFI 41 HSP22 mRNA
FIRKFEFRE(P<<0.05), LIK 1,

10
ab

B 8 -
%
K
6 a
< acd
z

E 4 4
N
~ bc
% 2- =
0-

® @ @ @ 6
2R 5

@D :Control #; @: A/R 41;®: A/R+SFI 41; D: A/R+ Go6983
46 : A/R+Gob6983+SFI 4 ;°: P<C0. 05, 5 Control 4 H#:;". P <<
0.05.5 A/RALCHE ;. P<<0.05,5 A/R+SFI 414, P<<0. 05,
5 A/R+Go6983 4l %,
B 1 RCR #& A/R #i45 & H 04 HSP22 mRNA

FRikER

2.2 & HIC2 s pLm e A/R #i4h F Gob6983 4 4l
SFI 2+ HSP22 #4942 % ik ¥k A

5 Control 4 H# . A/R 4 HSP22 % ik /K F T+
m(P<C0.05); 5 A/R 4 %, A/R+ SFI1 41 HSP22
FIK KT (P <<0. 05)5 5 A/R+ SFI 4 [t %%,



42 FTRESF 2026 %% 55 5% 1 # Chongging Med J,2026, Vol. 55,No. 1

A/R+Go6983+ SFI1 41 HSP22 £iAKFE TP <<  0.05,01LA 2,

1.0
ab
B+ 0. 8 a acd
%
80 6 abe
® @2 ® @ © %0
[a
B -actin[ - a—— — - 36 10° 0-
® @ °
a5l

@ :Control H; @ :A/RH ;O :A/R+SFIH ;@ :A/R+Go6983 4H;® : A/R+Go6983+SFI 4 ;*: P<<0.05.5 Control A % ; b, P<0.05, 5
A/REA A P<0.05,5 A/RTSFIAHE . P<0.05,5 A/R+Go6983 4 HE .,
2 Western blot #illl & 0 HSP22 RiZEREEHT

2.3 & HIC2 S aumie A/R Hifh ¥ Go6983 494 JHT- R FFE(P<<0.05) ;5 A/R+SFIAHE.A/R+

SFI #F & L 2w i 0 % 8 = 4E A Go6983 -+ SFI ZH 0> LA A 1 T 2 F+ 55 (P <<0. 05) , WL,
5 Control 4H Hb#8 . A/R 4H.0 LA M I8 12 R T i K 3.4,

(P<C0.05); 5 A/R 4 H#, A/R+ SFI 41.0 W40 i

abc

40 T
8
ﬁ 30—
g acd

a

e T
% 20=- b

10™

0= T I
B @® @ ® @ ®
4A5|

A: TUNEL/DAPI U4 5 5% 544 Bl (400 X ) ; B: TUNEL 3 K i 45 40 L4 AE PR T2 R 4% s @ : Control 4@ :A/R ;@ A/R+SFIH ;@D A/
R+Go6983 241 ;® : A/R+Go6983+SFI £ ;*: P<<0. 05,45 Control # H%::": P<C0. 05,5 A/R 41 P<<0. 05,5 A/R+SFI 4 IL#;4 . P<
0.05,5 A/R+Go6983 4 L5,

B 3 TUNEL ZE#& A/R #3455 & EO0NHERATER



FTRIEF 2026 5% 55 K% 14 Chongqing Med J,2026,Vol. 55, No. 1 43

10*7g1 ) 1047 g1 Q2 10*Tq1 2 107 g1 Q2 107qq 2
0.14 1.44 0.82 247 0. 61 11.9 1.84 34.4 1.18 ,30.3
10°] 10°] 10°] 0 A 10°]
a T T , T = = M
:: g " $a - :: Ll i X
F1027 1027 Vg 1077 F 107 b 1077 et
g ‘ & 9 3 9 3 : g 3
o { V s . [ 1 [ 1 [ 2 -
10' 4 ﬂ 1014 : 104 10'y 3 10'4
04 03 i 03 ‘a4 03 Taa o F 03 04 - 03
96 1 1.73 b 6.83 4.2 3.35 158.4 5.39 ‘ 5.57
10"#—’"#'-"# M A o | 10‘)"—6‘1‘2—1'“--'* B SO 10° 2 vy 100 iy e SR ) 100'092-"?*1 i S s M.
10° 10" 102 10° 10¢ 100 10" 102 10° 10% 100 10" 102 10° 10¢ 100 10' 102 10° 10° 100 10" 102 10° 10*
A FL1-H: :FITC FL1-H::FITC FL1-H: :FITC FL1-H: :FITC FL1-H::FITC
60 w—
abc
S 40 =
= acd
v a
BT
=i
%
D 20 - ab
0 =
B @ @ ® @ ®
4837

A3 240 AR G 0 45 SR R 5 B i X A0 AR A 0 % 20 L 40 A R T 3R i 4 BT s O < Control 415;@:A/RA;Q®: A/R+SFIH ;@ A/R+Go6983
2H;® : A/R+Go6983+SFI 41 ;" P<C0. 05, 5 Control 4 % ;": P<{0. 05,5 A/R 4l [ %;°. P<<0.05,5 A/R-+SFI 41 b %;¢. P<<0.05, 5

A/R+Go6983 ZH FL# .

4 BRI A/R B 5H & HONARRATER

3 it ®

O WL T/R 405 02 0 WA B8 J5 11 56 55 B 2R 5,
K9 AL 5 S A AT 28 H L IR B T B Ok U % U A
S SFT A [ Hh Bs 22 5 700 2 Bt 3 e AT 10 B [
2 AR 3R T D UL A A R 2R 2T
2 55 Bk 9 I 2 MRS T S, e rh AT S A il 2%
RN B 5 BFF 3l AT g KT R PR ES
P T A P ) 396 46, 3 2% 25 000 . I 3 468 bk =2 K, 7T
B fab o3 O LRI 3 R SRR . BAR 2 B 2R AT o R
B, SFI .0 148 R 3 VB SR BLAE N S 2 1 10y
T A A B PR3 A N B2 T RE L DA 5 Sk Sk il
58O WILMAC 46 Ty R R B3 38 1M 3 3 2 O il

WFoT 2B, SFI nl 3@ i 95 HSP W) Rk K4 H
TR FE Z R LR, SFI fE 8 HSP70
FIk VR PN T BRI SRR R A e P
B O WL T/R 45 SFT R ALRE 138 HSP70
Fik, 6] A LY I Ak B (superoxide dis-
mutase,SOD) 7 ¥, f& ik 9 . (malondialdehyde,
MDA K-, R AFHUEAAE Y . AR A 0] 52 50 F
S, SFI Af i 5 K BUO WLAT L HSP22 2k 0 A/
R 51450 L (0 H H A 4y 7 HLH 5 75 3 A3 . PKC

VE Iy 22 AR / 95 52 TR Ui Wty % R 1) B B2 B R L 38 5 2 3R
VAR HSP 1Y 2235 76 40 M R 3P b b & 45 G S AR
Y, A I R, PKC AR gE SR S I T 1 B
MRfL. b HSP70 il HSPYO (4 335157, 3 o 98 45
HSP J [K # 5% 5% L B P8 3 7 B mRNA B v,
fA PKC &7 25 SFLif 519 HSP22 ik, H Al Ak
I B

AR 5T 2 T T AR AR A JE {1, BT T E TR S
SFI n] i it bl HSP22 ikl 0 ML A/R #5455 1 0F
FEAE R — 2 18 R PKC 1 B 78 3% A% 1 5500 Y 56
HEVREAER . AWFIE 4R B . SFI ] 5 HSP22 &
FIFT mRNA 35 7KF 06 A/R 755 090 L4 i 98
T3 fff Fl PKC 73 40 il ) Go6983 T il 5 » SFI %t
HSP22 (1 b P8 1F F B B 08 12 8000 35 4 1 55 . ax g
RIAE R, PKC 1] g2 SFI & 480 WA 1E Y
FEANFHEE X — 25 B SFI .0 LA B HIL I
PEAE T BT S, AT SR R B R Al MR S
TUNEL 7k 0 248 e 94 7= 2, 3t =X 48 i AR w] X 43 08 1
B B, B At i 2 U a8 O s TUNEL 325 0] 3 o i o7
Pric DNA W24 80, 150 8R40 i 1) B 7485 4 FR 1iE
Feas oy A . B A AN T B — 5 vk 0k



44 FTRES 2026 5% 55 6% 14

Chongqing Med ],2026, Vol. 55,No. 1

B X, B A8 g R AR A T A5 R i AT SE L Oy PKC
AT SFI B T B S5 4R L T XU UEHE .

ARG W AETE R R - (D S2 36 v JH 9 PKC S
TN 7] Go6983 Sy Al 4 S5 4 i 3R 1T R 5% e I A
WS P, 3 B 5 A A — W 25 5 (2) IR FEANAE
20 M K SV F J L e = Bl 4 A5 A 56 UE , ELXE B 0 R
N A7YNE

25 b A AR B 5 A 1A A 52 IE 52, PRC 38 %
Z: 57 SFIEi# HSP22 ik iyl 8 K& H.o LR B R
M. X— & ANIRA T X SFT 0 AL 7 AL 6 Y 23
fift , S F B0 O LOR B O T B AL T BB AR
PBAPR. AL FARAEEANZ TR

S % Uk

[1] CYBULSKA B,KLOSIEWICZ-LATOSZEK L.
Landmark studies in coronary heart disease epi-
demiology. The Framingham heart study after
70 years and the seven countries study after 60
years[]]. Kardiol Pol,2019,77(2) :173-180.

[2] RENJ,GUO X L.,LU Z L,et al. Ideal cardiovascu-
lar health status and its association with socioeco-
nomic factors in Chinese adults in Shandong,China
[J]. BMC Public Health,2016,16:942.

[3] ZHOU M, WANG H,ZENG X, et al. Mortali-
ty.morbidity, and risk factors in China and its
provinces,1990—2017:a systematic analysis for
the Global Burden of Disease Study 2017[]].
Lancet,2019,394(10204) :1145-1158.

[4] DAVIDSON S M, FERDINANDY P, ANDRE-
ADOU 1,et al. Multitarget strategies to reduce
myocardial ischemia/reperfusion injury: JACC
review topic of the week[J]. ] Am Coll Cardiol,
2019,73(1) :89-99.

[5] MRiEDy B2 Mk, E R, 55 S B SO0 L
a5 I8 1 45040 18 DR 3P 1 L BIL AR R T 5 ok e L)/
CDJ. oy B 45 45 0 I 3 i 1 2% . 2022, 10
(34) .66-68.

(6] ZF3E, EVEdE, B, &5, v B2 25 T 0 LBk I
PO SR [T ], 1D 7 BB 2 R
2021,23(2) :4-7,

(8] BRZL, M, XAk 55, 2 I i 5 vk C LGk if
PRI R R 3 A M X 7 B TLR4 \NF-«B 19 5%
ma ()], v 7Y B g 0 il I A R 2% A 2022, 20
(24) .4484-4487.

(9] WA 22, 3 5, PN, 45, 2 BiF U 9 W R 4% HIF-
la/BNIP3 i #% 4 5 SRR 1 W BT 0 L Bk 1 7
BB ERLT ] P E Y B4 A Z i, 2024,
44(9):1086-1093.

[10] REAFJRSKIEISR V7 BT 34, 45 2 BT S RN 0 L Bk
L2 T 452 1 P 4 4 B I PR 9T 2L meta 53 BT
1. v H A BE Bt 2 4%, 202236 (2) :121-123.

(11 MRREA 7 X546 55 S I 90 25 & 0T
MEFELT ], A il PR 25 B2 2%, 2023, 39(24)
3682-3692.

[12] ¥ 25, WRPH K A, E b, % S B R i% 5
HIOC2 KO LA I HR 3e 35 1 22 3RIK IR 08 4%
B4R/ A ST ] R R %, 2022, 51
(10):1643-1648.

[13] CHEN L,LIZANO P.ZHAO X,et al. Preemp-
tive conditioning of the swine heart by HI11 ki-
nase/ Hsp22 provides cardiac protection through
inducible nitric oxide synthase[ J]. Am ] Physiol
Heart Circ Physiol,2011,300(4) : H1303-1310.

(147 W25, SRAEPC. AR 37 ARn A4 g BE R IR 52 4R
F 22 O VR IR LT DL B R BE R R 2 4l
2016,41(12):1250-1253.

[15] ROUSE J,COHEN P, TRIGON S,et al. A no-
vel kinase cascade triggered by stress and heat
shock that stimulates MAPKAP kinase-2 and
phosphorylation of the small heat shock pro-
teins[J ]. Cell , 1994,78(6) :1027-1037.

[16] DIDELOT C,SCHMITT E, BRUNET M, et al.
Heat shock proteins:endogenous modulators of
apoptotic cell death[J]. Handb Exp Pharma-
co0l,2006(172) :171-198.

[17] ZENG S, WANG H,CHEN Z,et al. Effects of
geranylgeranylacetone upon cardiovascular dis-
cases [ ] ]. Cardiovasc Ther, 2018, 36 (4):
el2331.

C187] FLE e, S48 %2, Bk il L 55, 2 B S0 0R 97 O
JUL e P A 405 0 2 24 R 2 o A LT 0. e b
EZh K2F54R.2022,42(1) :134-143.

(197 Z=Ha, BRI . A M0, 55, S B 58036 97 0 I il %
PRI AT O W o e Ak K AR FAAL ) B e R R LT . o
2 5lm R 253E,2019,30(4) :499-503.

[20] BRAETC . 4546 3¢, O i 2 B S i) |0 2
JBRIR 58 & F M REAE R 58 SR H HSP70 e TL-10 &
KR A [T ], A7 I RO BE 2 B 2 4, 2018, 40
(1):48-51. CREEE 51 30



