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Abstract As immune cells of the bone marrow lineage, mast cells are widely distributed in mucous mem-
branes and connective tissues. Receptors on mast cells binding to their ligands, regulate the activation of mast cells
and release a variety of active mediators with biological effects, thereby enable mast cells to participate in physi-
ological and pathological processes such as immune defense, thrombosis, damage repair and myocardial remodel-
ing. In recent years, the role and pathogenic mechanisms of mast cells in cardiovascular diseases have become new
research hotspots. Research on cardiovascular related diseases targeting mast cells and their mediators has entered
the clinical trial stage. This article mainly reviews the role of mast cells in cardiovascular diseases and their poten-
tial clinical application value, with a view to providing new ideas for the treatment of cardiovascular diseases.
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CD34°. CD117". CDI13"i& Ifil T4 fg §ij 44 ol s 4k Ay
JIES DA 4 HEL 200 L, TS K 248 6 AL 4 A 4 R TS B 70 A
ARG, EAREFAELETESHIE S TR
FNVHLAGEEE, e — 8 oAk o B AT 40 M 5 RORL R AE
H BRI R A, FEMG 5 28 sh b, I R4 i
RG22 LD RE R AN [F], W 23 P Bl AN [R] )
Y, B2k gk 20 A K 41 Y (connective tissue-type
mast cells, CTMCs)FH % [ 84 JE K 48 i (mucosal mast
cells, MMCs). 4k A A8 K40 i v 25 1) o e 1 2
T AN (], AT BB R 40 i 2 A R R B, — 2K
JIES R 44 A 2 fi 2 1 fg /7L BE B (mast cell tryptase/chy-
mase, MCre) 40 J MV, R0k H i A7 28 0 8 (1 1
FLBE B 505 A o, 5 G 2R B ) IR CTMCsAH )
JSE, 1 R JER RE R AR 5 — S 72 JIE K4 i 1S ki 2 1 g
(mast cell tryptase, MCq) 4 Jfl S A, FLR0k HH & A
IR 8, KECGMMCsHIG R, 41304130
B RIEOR A B, O R K 4H )& T-CTMCs, ¥
A4 J5 (%) ES AR 200 il SHE 77 A K 8 1) 2 i 2 1 I
H 5 BERRNOSE Z M BT, 2500 IETOA B R
P AR B AR,
1.2 BEXMAMMZAESIEK

B K 41 A 7% 46 (mast cell activation, MCA) W] I,
T2 M E, AEMEMCAZIEE R, W
16 5 18 DA S 4EFFALAA 0% R G RS 5, (EAERT
SE T O S B IR 4 3 B 375 A0 TT  B0R I [)
P R B RS TSR P 1 A T3, 36 ] I 2 2 s N e
RN 5 98 B R A R o B K A4 i T 1 3 T S B2
F BT A SRR 5 32 AR ) 46 G R ROE PE A ot BA
e S AT T B L R 2 R ) R 2 P4 . R AR
PN BV 2 B U NIV NE S G D £ A % N
FAH SR SZARE i 52 AR S A B AR 2 A e
AERURE S, 56— [ B oA R DR 248 A it ks, A
RS & A i, G dH e A R 55 B B
N RE R 2 1 5 s IR TBORT A o, 4 B S5 A Joi A 4
MO PR 5o UM J B 52 A4 32 EE AL FEFeeRTL #1148 UK
24 (neurokinin receptors, NKRs). Mas#H] 5% ] G
RS IE 52 48 (Mas related G protein coupled receptors,
Mrgprs). W JZ % (endothelin, ET)%Z {4 UL % JE LER 5
1 AH 5% B B (tropomyosin-related kinase, Trk)s2 {4 %%,
oA DL A 9% BR 2 E(immunoglobulin E, IgE) & 3 Al
132 ARFeeRIB T S IR N2 i B AR 5 B 324 S
FRE AR PZAR S HE R BIZ AR R

NS AR 5 A N BCAAR 25 A Ja, 5 EE JIE DR 4 1 R AR B0
R, IR AE RAEAN T, B A — A S NS AR 7
B, #MASZAR(C3aR. C5aR)J& TiZ%2K 324k, o
TR N AR FEEEPATLRs . KITAZ /AN &, H 54
S PC AR 5 G AN 5 | BRI 1) 9 A o I RE TR, BTG
JIE R &4 B Jd ks UL SR 24, R K 24t i 52 Ak S5 e Ak &
A 5] Ca* W E T, 18 B A S B IR T, T
IR IR A O IR 5180 B T4 4% 1 s S AN A R 4 B v
th, #1252 FhBm it R A K (L.

JSC A (1) S K200 i 2 95 (1) 52 A% 5 40 82 0] T Ak &5
B AT 5 T T DR 2 i R AR B TEOK B R PR o, 3
FALHE & B (proteases)s =¥ i%(biogenic amine)+
AL - (chemokines). 4 i [Fl ¥ (cytokines). A=
[A-T-(growth factors). 4% 4R (arachidonic acid)%
ZMAEYIEEYIR . L 2 s R e R E S
PUAR I G T . E S B I8 4 3R AN If /AR 2R
L FEP (R 2) .

2 ER4HRRS L IE RS TR

RER 40 f A7 42 T 0 I8 R, LT O
WL 3 BN K AN B Jhk ok R AL B SR AL, 2500
U B AR S (1) U Y, O LB 2R 00 5 PR 2R
AP AR R A AR F (B
2.1 BEXRAPSEhfKRERELL

Bl fik A fig 4k (atherosclerosis, AS)A& — i 2
SR EIAEE S i 5T DK Sl B I A B 8 i 1 5 A 1
W, Fo A BRRAE R N R B R AR AL AN SORE
SR, L\ 25 T ) KRR AL TR . BT
RIN, SRR FEAEAL I S s & R R4 e, H =)
A0 T B K R A B A oL A PN T A BB PR AR A, A
WO S 0 IE R 48 MRS T8 o2, I DR 4 i B G 1 A
Jo AN W) TS () T e 5 44 B 4 5 5 (extracellular
matrix, ECM) ) 5888 %, Ty H.34 W] 55 48 5 40 A vh
AR 24 6 55 9 200 P, A R ] e R R B e 2,
g1 AR AR AR 1) 5 5 B0 0 LR ZER2 . EAIK
25 R e B SRR A /N B, R T s ks A
Ak, WOE NE K 48 S B0 3 ik R0 A T AR 3 i, A
I 1M 2% 5 E [ % (total cholesterol, TC). K% & g &
F(low density lipoprotein, LDL)F1H i = fE(triglyc-
eride, TG)7K~F- 38 =, 1M A& 7€ NE R4 i mT DA A A2
FAL ) 28 0 A2 B2 I Wl 35 PRAIC G ot 3R AR, e I AR
JoT B, I AR SR A AT R IR, AR 4 i R () CD1d R



RS JERAR N O U8 Rk R T Tk Je

1707

Table 1 Receptors and ligands of mast cells

&1 BXRAMERZ AR

2ok (RN e A4 5T P A SR (Rl VIR ES AR
Receptor Ligands Ligand properties  Ligand source Signaling pathways Mediators species Associated diseases
FceRI IgE Immuno- Plasma cells PI3K/AKT, Biogenic amine, Allergy, asthma
globulin RAS-RAF-MAPK proteases
NKRs SP Neurope- Sensory nerves ~ NF-kB, Biogenic amine, Inflammation, depres-
(NKIR, ptides MAPK signaling pathway  cytokines sion, asthma
NK2R,
NK3R)
Mrgprs SP Neurope- Sensory nerves  Ras/Raf/MEK/MAPK, Biogenic amine, Immune response, pain,
(MrgprB2, ptides MrgprX2/Gai proteases itchy skin
MrgprX2) signal transduction
ET receptors ET-1 Vasocon-strictive, ~ Mast cells Ras/Raf/MEK/MAPK, Biogenic amine, Pulmonary hyperten-
(ETA, active CaN/NAFT3 proteases sion, peripheral arterial
ETB) peptides disease
Trk NGF Protein Hippocampus PI3K/AKT, PLCy-PKC, Biogenic amine, Inflammatory reactions,
(TrkA, TrkB, SHC-RAS-RAF-MAPK cytokines itchy skin
TrkC)
C3aR, C5aR C3a, Peptides Complement RhoA/Rho-related kinase, =~ Biogenic amine Asthma, inflammatory
Csa ROCK signaling pathway reactions
KIT receptor SCF Glycop- Bone marrow JAK-STAT, RAS-RAF- Cytokines Arthritis
(CD117) rotein stromal cells MAPK
TLRs LPS, Glycol- Gram-negative ~ NF-kB, MyD88 dependent ~ Chemoki-nes, cyto-  Inflammatory reactions
(TLR2, PAMPs,  ipid, glycop- bacteria, virus signaling pathway kines
TLR4, TLR5) DAMPs rotein
R2 RARMEHN REEMF Y
Table 2 Mediators and biological effects of mast cells
I ELES FEEEI GBS 4

Mediators species The main active substances

Biological effects

Biogenic amine Histamine, 5-hydroxytryptamine, dopamine

Proteases Tryptase, chymotrypsin, f-aminohexosidase
Cytokines TNF-a, IFN-y, IL-1, IL-4, IL-6, IL-8
Chemokines CCL2, CCL5, CCL7,CXCL1

Growth factors SCF, GM-CSF, NGF

Arachidonic acid PGD2, PGE2, LTB4, LTC4

Vasodilation, smooth muscle contraction

Cell proliferation, fibrosis

Inflammatory response, antitumor

Cell differentiation, cell migration, inflammatory response

Cell proliferation, cell differentiation, nervous system development

Immunomodulation, platelet aggregation, vasodilation

Z AMETINE] T 3 Ik A B A0 TR B B TR RS AN AR
P, T H 55 17 CD4” T4Hi & 2 HIEn, S EUE R
JEL-NKTHH LA AR, 33t 1M e 3t S kR R AL R A
A2k P, FRORIE R 4 i F i CD1d Bk = & B T2 i
ERIE, FIRRE R AL Y B 2R . DL AT
FeARN, BEK 40 AT e A2 B0 bk ot A A A4 15 2 f - Tl
L

P9 R 20 453403 55 A B T e A 2 3 ik s A fel
IR BN R 2R . JIE K40 R IR ET- 1k 2 5 1 4
Py R A0 0 B0 BRI A O, I I 0E A% R T
kB(nuclear factor kappa-B, NF-kB)id i 9 i e M, 12

155 ) ik o3 s A o L BE 4 06 RO B 40, BRI
KA R HOR BEET-10] 68 0 2 (8 4 je i, i it
MK FEREAG I R AR R FE . BORTIE LRI, AT 2R
B R 24, AN g i 20 P2 AR TCFILDL I 7K T, 1 H.
A LA 0 TgE 5 FoeRTZS £, AT 1 44 AIE K 41 A
(R AL, HE— A SRE A S5 A 40 R 1 R TR, 48
S A K oA A A A PR R E RS, % AT TR, AR
Iea) 01 1) U K 440 L % A T 8 S A 20 s A B 75 7 P
B TT SR o
2.2 BR4RAESMIRI

Lo JULER I P 73 45249 (myocardial ischemia-re-
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Fig.1 The related mechanisms of mast cells and cardiovascular diseases (by Figdraw)

perfusion injury, MIRT)& $& £ & IR 2 ik s 1L g S ity L
PR RETE S5, O JULAR B4 05 52 R AT 12 o = 6 5 2 AR
PRARAY. . A IT R B, AR 2 A O UL R L 78 ¥ 453
P BRI RGO, 175 5 K& 2ORE R T AR A BRI, =
B IR FE AN G A 9 E S B3k B Co JULAS T 345745,
= PeE O O WU SE (myocardial in-
farction, MI)F.Cr /7 3235 1) 5 A2 i DT, 1R R Gk
5 T PV AL AL o K 4 B vk %) JBE g T R N
JULAH B 5 R0 B k%, 5 30K 52 AR I X4 Al (nuclear
receptor subfamily 4A1, NRAAD)EH K L, #E—

AR T O LA K B R T 5 A kAR A AT, i 4 )
JIES K 4 B Ml PR T8, T A ) UL R O T, Y
MIRDJ5 F 0 ILEESERE B, 3t 111 A R0 MIR T 3
IR B A3 2 BRSO Rtk 2 b, FENE KA 7 i 3R
A A8/80RIBHAE I T, 75 S I NE K A0 ML i AL I
AL 2 PR T GO TR, BT R & H 1-TollFf
ZAKA-#% K -FxB p65(high-mobility group box 1-toll-
like receptor 4-nuclear factor-kappa B p65, HMGBI-
TLR4-NF-xB p65){5 5 ¥ i, {28k 17 0L iE
T2, IR 7 MIRTHHE i B340, 28 BRI FEER M, i



RS JERAR N O U8 Rk R T Tk Je

1709

JIES R 4 it UL K 3 4 T A A o JUL 28 SR R T e
MIRIR G B Hr i 1%

dfe 0L 904k 3 T gk A o0 JUL SR L P RE R 0147, R A%
St i Ca JUL ) PRAP R FH, AT 90 2 J30 k I T Ak R
5 B A RE R AR O LR TTE . B s Rl NF-E2
AH [l 2(transcription factor NF-E2-related factor-2,
Nri2)J2& A 9 B8 2L 1 P9 Y 14 B S8 A SO 1 1 TR -2
EMIRI PRI HLA o A2 K BMIRIE R i, = S AL Al
GARRIRL TR 9 — o AL NG 215 SA0 TSE I0E Ne 2
5T IEEE, I MIRI AL RO 1 s R 5
HE— 2D B, AR AT R K R T O A R 4R
T, 3 8 28 i S B3 o, R BUMES AORE ML 3245 LA
JOMPRMIRIE) i e, DRk, Be 15K E K 40 i As
A5 AT G K ORI A A, T G Ak
i 299 K UK A U JL 3R L 904 B 1) SORE s B, 75 gk
— B KB BB AT 7T 5 i RIS R 30 10E
2.3 REARHMESLAESE

O WURE BE 72 45 56 R 20 Ik A i 2l sk 20> B3 vh
b, ASTAH o JUL™ B L 4R G R I A B LA BE
INFELH LR TR HIAE 5 7] 8 BN S B Bk s N 5 % A I
KA M BE T 51 T 32 B JRE S N, 3 B A X I 1)
B LT ik, 5300 VB RS I 47 35 0 I Y 48 A iy
FRIIAE™ . LAINEZENE R, £EC UULBEAE &
(el IR BNk, BE R AN SRR 3 A I It Sk 8 T
KRB, FARIER B ] 2 e IR B ik o, & iR
AR B kR 2R, AT E— 5 RO DURE BE (1) R AR
R AR EH MO 35 4k 5 18] 78 5 1 41 Jiid (mesenchy-
mal stem cell, MSC)f] 5 4 78 O IURE AL X 35 1) 12
R EEDATDRER . #F70RI, IER40 0
AP LN BRAT A A K R T (platelet-derived growth
factor, PDGF)i& 1% H. N {imiR-145/143 1) %15, 31l
R 0 JULZR -KLE4 4 4170 k1) 1) 7 i~ 4 L ULV 12 20 4K
FEAR 3 HAT R 5 385, bk WIREE [X 35k (1) 48 & it
PR R SRR IR, AE R RO IUREZEAR AL v, 4101761
JIES DR 4 i AR 6 TS i 2 T g, WA Ak 0 UL
W 26 73 AR O LB B X I A1 4E A0, LAk, NG-
KELOZEMWIW Ft R 30 1 B K 40 W £ O IURE B8 0 1) 3
VE T, REK 40 B Re T30 5 1 2 1 G5 5 2R s 4L
S AR2(protease-activated receptor 2, PAR2)¥IE, 1 5%
A BFA (protein kinase A, PKA)/™ 5 1 L 22 45 B
SRR, BRI 5 O JLBE B I O L2 BN 4 e ) R
DA b5 SR $E 7R, BER 40 B AE O JULBEZE o nT e B A X

HAEH, (B — P RN E HAE O JUESE
HEIER

28 17 5 IR 3l Bk A N6 JT (percutaneous coronary
interventions, PCI)& e50 35 /0 LR BE i 35 7l 1) 26 2L
JiiE, AR T N R G R AR . A K Bk
JZEEZ PR G I RORE R L E R TR &
Ja o ISPRHHFT I, FEPCIA JG sk 14 X 38R & A
KM IS S BBk, 5 20sh kT 28 I
A, T AE B KR A% S Sz BP 25 T RE K 40 Mo A e ) e
TR B n] {8 20 kBT AR R T3 AR TR AR B B PRI
DRI, 428 I R4 i ] R R 9 TREITPCIR Ji () P A 7
(Y PRIE ST 38T W o
2.4 RBBARHMESLAALEL

O JULAF A0 2 35 0 L2 23 iR 41 4 st & 90
H, T EAE M A 5T AR AN YA, T ] O
JULIGTRE 4 7 B 5 000 Dy B 52 401 R B B A AR, [
I AT LA A SE 5 T LR, FRANGO-
GIANNIS S g (RS, 78 i iR 8 1 DURA R 3 B 4
A% $1 )5 (proliferating cell nuclear antigen, PCNA) 5
FEAK O LB L i X I3 N R4 i R AR I I R,
H B W 4H B R U5 141 L K- (stem cell factor, SCF)
T YA T IR K 200 B AT A ) e 1 0 A K T T B {7
ER . b Ja kiR 2 B 70 I, O WLEF 440 5 A
R AL () B AR 5%, R K 24 i Mot A R T3 117 288 ke i
1 PR JBE B T, R 51 RSO UL R T 4 A4 4 R R
JiF 2 TR R 1T 5 B0 UL E B kAR R R, 5y
ANE T TR B, 78 R R PE IR F a(tumour necrosis
factor alpha, TNF-a)id 23k 5| 2 (1) 02 ILEF 4E AL 1 71N
SR A b RE K A A 5 R A 4 4 B AH AR T 51
O £F 4E AR BT 5K D REFRAS . b Ab, Tk PR 5 400
F TR I, £ /N R U IUBE BB X4 JIES O 448 e 78 B
G A o )R AL AR A R - B(transfer growth
factor-B, TGF-B)4: i, & i TGF-B1-Smadifi % ¥ 7%
TR BE R 41 o 240 it 14 5 5 o UL Ak, T E R 48
Fee 57 Hh JE =R v 38 A O LA E A AR 32 T R4 0
Mo IR FEE s AR i wT g gk O WLEF 4E AR R
R

{HIOSEPHZE 2t 5% i BILAE [F] 2L > ok 2 15 3
%) 4o I 21 4 A4 RO JTLEE 28 9% K RRBE AR v, R 41 i
10 AR R AT 5] BT A 4E AT 1A T BRI LA IE
NI BE RS P AL BT 4EAAE L, 1 A K 2 i £y i
Z RN T O IR ET K T RERRAS . BOBTIT AL
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RN, AEAT IR Bk 55 B R R AR () 11244 3263 )0
RAEZREA, LR IR R ARSI T
W2 s A BUNT R T O LAt FRAG T 03
R AR R, $ iy AR B AR AR 2, X R I R 40
FE AT 4EAL ] B B O 5 T E R

gx BRI, MEOR A ] B B (R 4 4k 4 i
P-4 AR, 33X AT 68 B RIS T AN [F & 1)
NE R4 AE 73 AT 5 R AR 22 e T B, HFRE—F
WEFCAAIN . H T T IR R 4R B AE O LA 4E 4k 1 i
PRI FEIEFAXT D, i 7 — PR AW T EE
2.5 BEAZBREFNL AR BRI S

O H IS5 A2 bR T A0 L IR AT R A b ik I
PESRAESE R 21 51 S 5 B0 22 A 6L 45 4 1) 1) g
GhRL e, FEOR R 8O A4, RABEALLL
FEFBORM M FE . BRI, £ AR R
(mitral regurgitation, MR) KA A A B A i 5 457
A 3 3B VTR ) 3 o O R o e R R
fi#(matrix metalloproteinase, MMP)[#f#ECM, T 20>
&5 74 5 T RE () e 3884 [RIAE Hb, AT 32 3l KO
R0 JIE DR 24 A Js 7 A K R B g, 5 O A
rHR SR B T PR, a2 I B R 5 A A e
BEAk, WYPASEK S 78 K B, £E N KL Bk 4
(0 JE A R 4 B SR B s Ak, — D e T AR £
et 58540, ST Eshbkpe . B A E TR R,
SPGB 2 R, EIRWT SR, JE K40 A7 AE
T R R, R AR VE A T e I = OB B
BEAER -

{HMILUTINOVICZS S 58 % 3, #£384 $5 %
T RERS A TR 1 R R A v, AT I K 4 i 2R
SR E BN KN A BEE T B R 2 i A
AR AH B A 2, (R LS RS B AR FE B R
5, X FE s NE R4 55 FT e 500 JI I IS ) 054
B R ARG, H AT T ML R GH M5 O JIE
T BT 78 BB D, 30 75 AT AN [R) Fo & 1 A A 7
5 Z d O RFEAR IR RIS AE, it — P IR IR 12IT 52
B RS . DRIk, RE K20 M BE 75 RS 2O JE I 6
s LT TR T BRSO Rk — P IR
2.6 RERZARFICANR

O LA 2 48 BT 2 s R P 5] A S o0 L5/
PR 1) 28 RE S B, BAJ 25 14 O UL 4 (viral myocarditis,
VMC) N3, HA i #5955 5 B34 (coxsackievirus
B3, CVB3)& 175 & 1 PO L 98 110 B 2209 Ji Ak, 2RI

o JUL HH PP B ) 8 A B 5 R S IR TR
B, AER B S O LR AR ) JE K 240 i 5 45 (] )
SRR FE () BT, di e R R A B A Sk
AR R IL- 1077 A5 R0 BH 1E BB R 40 a3 A4, 2k T 400 1)
JIES DA 248 o it JHr 5 9 2 A Jo PR BT, X R s A
REJC 20 B mT e A R 2 QLR 0T RE . tEAh,
555 A RN ERAE B, R DR B 2 /)N BRE e 4 =
1%/ 1501 41 i (monocytes/macrophages, Mo/Mo) it #%,
T BRARC I B PO UL AT I 2T AL RE R, B /N B,
ORI AR A SR, ALK YHM 5 O US4 2 g
SR AR HAE F K355 5 SCF/MC/CCL2/Mo/Me i ¥ 77
A Rl R VMC AL JILEF Ak 1) B AL 7Y, 53X 3R 1]
NE KA AE W TCVB3Th 2 & B E . S Ah eI 5E
RN, 78 B G B 1t 0L R BRAR AL, JIE K 4 i 4170
IR € T R A R A O U R 4 i SR AR, s Lo L
HIP 5 IR 5 B SR B, 0 AR K 40
TEHH O LR W REE A — s IR R -
2.7 BRRHEFICEKRE

OEERE T O BAA S REIEHE AN
5 2 BIROR, 5L T8 SO IR, O
JIFE A R 440 1 53 A T 5 R 2l Bk it A R TR R S s &
bir, RE ST R E™. PR, B
o 8 B TSR 2 A R SR SR K 4 gt ORI i s
FRIPPRET, 38 0 IE ' 2R — I8 55 9K R R 4 (renin-
angiotensin system, RAS)¥I%, 75 S I E Kk R
II(angiotensin 11, Ang T1)AE BRI 3E 0o A2 S #i 28 BE T
ZHE ERRER, FECOHERE R A, TSR
0 B RIORE ARSI 27, B R I Ce- £ i S
fi2(protein kinase C epsilon-acetaldehyde dehydroge-
nase 2, PKCe-ALDH2){5 5 it i 7] k2D 0o 25 5 AN
AR O E DI HET T, 53 AN 78 I, HE K 40 i R
TR A g sd i A S H2 B2 A8 7 AR TR AR I T Il
PR R R B S 38 AP LR i 25 st 5 o LA 2
EEE A AR, 5800 %= 0 M3 1E H A AR
() ZE SR 5T 51 AR TS itk WL, 5 AR
A 25 BA OIEFEMER, (5 H A0 MR fe B
A BN RIS TR] . R EE ST =

BT FUER I, SO 4L H & F AL
] 35 O WU 4E A BT Co L AR 2, 3617 530
ORI I R A, G B BB i Y 3 () A 2 BE
AR OGS M TR I, BE K40
E 5 IR H ] SN /MR A AR K R Aplatelet-
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Table 3 Clinical studies of cardiovascular diseases targeting mast cells

FirBx Ll et N4 G PAITFAR 25/ 5t HERE %5

Phase Study type Participant Ages Disease/surgery Drug/mediator Recruitment status 1D

— Observational 300 30 years and Coronary artery dis- — Completed NCTO1552161
older ease

v Interventional 40 18 years and Systolic hypotension Chlorphenira- Completed NCT03583567
older mine

And ranitidine

— Observational 300 18 years and Acute myocardial Tryptase Not recruiting NCT05802667
older infarction

v Interventional 60 18 years to 80  Acute myocardial Ketotifen fuma-  Not recruiting NCT05511831
Years infarction rate

— Observational 170 18 years and Aortic stenosis — Not recruiting NCT05696145
older

— Interventional 20 18 years to 40  Hypotension Histamine Recruiting NCT05206227
years

— Observational 30 18 years and Transcatheter aortic Tryptase Recruiting NCT03047681
older valve replacement

—R# K-

— representative none.

derived growth factor A, PDGF-A)f4 &, fe ik I %
LRI I 5 IR IR R F DR, SECOILE BT
TN 8RR A 2, 3 1 W A% IS K 40/ PDGF-A % 7] fig
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