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FEIFRER 3 BLAE TR T R RERR A TR AR
TR PN, SEGERLOSE D IIREZ N, UE i S5
OV YR O BT A4 WL 1,
3 HEZTH HFpEF RIERS

#t HFpEF Bt R 5 , B i AR ML R A
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SA(PDESA) A, Jdi/b cGMP [%f# , 1% HFpEF X
FUOWUIEIE, Mg HFpEF KB ST 7K 3
fiE , i O MU 7

i R RLAHRT, |
Lo 1B K
N
LAY YAESTEBORE . % 7
IR AN — 7 e \
‘ - v >_%\ﬁ@
& —> | ] > Gi Wi HFpEF
\ ‘B‘HJLECMqZ@j%EL\ )D% ﬂ
J PR 3 REBiA — it «
% i -
D v
pest . Mg |~
At~

B 1 HFpEF“E 58 5.

640

"RILREREREE



ERCECI WE PNRE L LN VST N e o Vol.43  No.7
2024 427 H Journal of Tianjin University of Traditional Chinese Medicine Jul.2024
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T 41K YEH 5T 7% SRR R AR WEsEk %0k
KZHR ®E M5 WlSEmEnf, s+ B4 4 No- CD8*.CD4* .CD11b/c* TNF-a,  NO-cGMP-  [72-73]
RN =L R UCROHEERET B ZUE W FE-1-K5 &R MCP-1.NF-«xB NLRP3.IL-1B, PKG
RRE AR S 0L, 2 HIEE(L-NAME), IL-6 MCP-1. I3 ANP, L
F, B3 O T g IFESTR AR BNP mRNA, 0 IlE MMP -2 Al
LI PR JE % il SR 14 J] S MMP -9 & H /K 7 Al MMP -1/
DEEH HFpEF /NEARES  TIMP-1 AR, #E R OshE O L
HEp
£ 2 Pl 11-6.NF-«B1.IGF1.NR3C1 AR%%  ¢GMP-PKG, [74]
AGE-RAGE %
gL ERRIIGE,  IRRIIE NT-proBNP .hs—CRP .Hey .CysC . [75]
LR 4R R FREAERBYY RO VEE
T i, > MACE % L0 4 it 3% (SAQ) JMACE A
HeF BAEH
T a0 T BTSSR IhAE, 0 N 45 20 B AE 4 BRI UL IR O L4 4N eNOS . PKG1 L PDESA,  ¢GMP-PKG (78]
i 48PS WIEBEREE R S SEeiis (DOCA) - #h Bt SERCA sGCa .BNP.B -MHC, #
Mz ANZ Ca¥iEBIhhE, iR JET HFpEF K A0 shA
Y R R
WLOAHTr 405 B WAL e A SRy SR NPRA (GC.eNOS PDESA \PKGI,  ¢GMP-PKG [79]
FIAR R L DU RS 3 , i # 37 HFpEF K #l75.OaliEl, O SUR
NE RAT L SEEF KD RE AL WLAN RS
S HE RUEE, S50 NUER
BHAN RE R BRICRIERE 7 SCER Sty miR . mHAE ANP.BNP.FINS PG.C -P.LEP, [80]
FIAR AT IR RN B TRg , i i% S h % # & GSP.GLU.TC.TG.LDL~C hs—CRP,
H O NEEF SR IRE , Ml STZ #5315 A M OaE O IAIEUR
NN ET i) Gt g | HFpEF 0> 1 %
R AR
O E LI 3 B 98 5 BF ANP.BNP,a-SMA Coll I #1 Collll  TGF-B1/Smads ~ [81]
b W A D EF VAR 5T+ 4> T X i) mRNA 5 & [1 3% i5 ,Smads
EFIK I RERERT HA (345 Smad2 ,Smad4 . TGF-B1.P-
Smad2/Smad3 . Smad4 . Smad7 %5
Je HAHSE mRNA) A s,
LWL S Bl
W) SIAT S ATI ,TGF -B1 .Smad2 ,Smad3 .  TGF-B1/ (82]
MMP9 . TIMP-1.,Ang Il \GAPDH,  Smad2/3
P-Smada2/3 %} H: mRNA, T !
JB R T . a-SMA 2B 11, #7450
SR RS A
PSRBT R mEh R «—SMA (Coll T A1 Coll Il mRNA, TGF-B1/Smads  [83]
KA 16 J8 Ko Collll ,ANP.BNP.Gal-3,miRNA21,
I VB 5 STZ % TGF-B1.Smad2 .Smad3 £l Smad7
W 8 J§ # 37 mRNA,P-Smad2/3,#75 03hA
HFpEF KRR 0 e 2 B
IMFLCILET 4L, 26 S smpis a-SMA Coll T il Coll I mRNA, [84]
NN 0 U | K Coll Tl ,MMP-9 FI TIMP-1 mRNA,
KIRE MMP-9TIMP-1,ANP.BNP.Gal -3,
RS R S
IHIAAE S R IR 2K 23 TNF VEGFAIT-6 AKT1.TP53 45 R ABIKH  [85]
Ji, PR R AR FEREAL A7 53
i
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gx1
T il FEH Wik SRR Rl b P 2 3CHk
FEik DO BT B . MEL O gL, BEE shseemy Sk TCF-B1 NT-proBNP, #4703 [86]
R EH T M UK 7 HFpEFR K & O IEZ 4 Fi s
BN R
EHTH EE RS WE O LONEE S mlE. SRR E Ang I ATIR.TGF -B1.Smad2.  Angll/TGF- [87]
WS P S M IO AR AL A %S K F 4 Smad3 . MMP-9 TIMP-1 mRNA,  B1/Smads
AT A4 LR STZ # 51 & A B Ol GO LR
HFpEF > J1 %
R B A
PAATHERR A, Bt ANP .BNP,TC TG .LDL-C .FPG , [88]
WUREIES Ktk g GSP.C JIk .GCG LEP IR JALFINS,
R BN O L S
OEAH R EAK. RS OIERIIEE, B GRS JeBiiin i sh 112 [89]
BEH T ZER DML S F12ERES
T B R
IS €402
T XG4
NT —proBNP,CI,CO \HI .6MWT, [90]
LVEF
PO WLAN A AL IR IRAIFSE sST2.Gal-3 NT-proBNP 1L-33/ST2L [91]
OB, st 0 WLZT 2
b, B DU R 1
FEM O E =B A7 48
L IET KT RE
MRS R B KTS, WRARAE, B MmN IRDI NT-proBNP ,6MWT ,FINS ,FPG [92]
wOH  EEA S KU TG .HDL-C ,TNF -« \IL—-6 . ADP
kT CRP.NO.eNOS,iNOS .ET -1, if#i
NEV NN LB
B
ETRa A U]
F.=E
BiC B B B . BGROIURIE KL 4 IGRPIE 6MWT,BNP sST2 Gal-3, "IESE  T1.-33/ST2L [93]
g B AR A b IETLONLIER bINS
e NV NN 2
kB
HRRL WK S BIRIUE MG O LER RS 6MWT BNP.aST2.Gal-3, #75.0> [94]
F1& #ER . 4Rt i
w2 =4
HEH 20
FER T
IR 25 SHUE. PRI N BGER IR RBEST 6MWT LVEF.LVEDD .LVESD 195]
B (1077 A = N & - N VA QT 81 = ] SOD .NO MDA ,VEGF .TVB2 ,
il L ET-1
FEmE % 25 S Bk, BeEs GRS NT-proBNP .6MWT, #0230 4] | [96]
ik NE = WU O IRE, R EARZ B | T EEREAR TSy
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ook, BORT S HAEET AR S 5+ ) 46 AGE-RAGE %
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HERL . A
YA
RGN R R . TEAHIDCACHhE B K AR AL+ 3 & R RO/ R R R B ARG Bh R O [99]
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IEREAR A A A kst W I A S N B2 T Rg , el
D EEFRIIIRE , L P 25 A PR FE A, SEIS ST UE
S, ZERESAR T AT LA TGF-B1/Smads Y CHEHT 5
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Inflammatory state of heart failure with preserved ejection fraction and intervention strategies of
traditional Chinese medicine based on “deficiency, phlegm , blood stasis and toxin” theory
HE Zhenjie', SHI Xiaochi*,ZHAO Yingqiang®
(1. Tianjin University of Traditional Chinese Medicine , Tianjin 301617 ,China; 2. The Second Affiliated Hospital of
Tianjin University of Traditional Chinese Medicine , Tianjin 300250, China)

Abstract ; Heart failure with preserved ejection fraction(HFpEF) is a common type of heart failure , accounting for
about 50% of all heart failure , with high morbidity, rehospitalization rate and mortality. The pathogenesis of HFpEF
is more complex and highly heterogeneous than other types of heart failure. In recent years, more and more attention
has been paid to the cellular and molecular pathogenesis of HFpEF. A large number of studies have shown that the
pathogenesis and disease progression of HFpEF are closely related to inflammation. It involved NO-cGMP-PKG,
TGF-B1/Smads, Ang Il /TGF-B1/Smad2/3,11.-33/ST2L and other signaling pathways. In turn, coronary microvascular
endothelial inflammation drives myocardial dysfunction and remodeling. Modern research shows that inflammation is
highly similar to the theory of “deficiency, phlegm,blood stasis and poison” of traditional Chinese medicine(TCM ).
Combined with the pathogenic factors, pathological mechanism and clinical manifestations of HFpEF at different
stages of the disease, the intervention strategy of TCM is adopted, focusing on supplementing deficiency, dissipating
phlegm, removing blood stasis and detoxification. Thus,it can inhibit inflammatory response,reduce myocardial
fibrosis,reverse myocardial hypertrophy, protect myocardial cells,inhibit ventricular remodeling,delay the
pathological process of HFpEF,alleviate clinical symptoms and improve the quality of life of patients. This article
briefly analyzes the pathological changes of HFpEF from the aspects of deficiency, phlegm, blood stasis and toxin in
the development of the disease, in order to provide a scientific basis for clinical prevention and treatment of HFpEF.
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