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[ Abstract] Cardiac fibrosis is involved in the occurrence and development of various cardiac diseases, leading to cardiac remodeling,
dysfunction, heart failure and even death. The pathological bases of cardiac fibrosis are the proliferation and differentiation of cardiac
fibroblasts and the excessive deposition of extracellular matrix. Transient receptor potential (TRP) channels are non-selective cationic
channels, regulating cell functions mainly via Ca® influx. Increasing studies have shown that TRP channels are involved in the regulation
of many physiological functions and the occurrence and development of cardiac fibrosis. This article reviews the mechanism of cardiac
fibrosis and TRP channels seen as a new target for its treatment.
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Table 1 Expression of TRP channels on cardiac fibroblasts

membrane in physiological and cardiac fibrosis

TRP Functional Atrial  Intestinal
Ton type
channel expression fibrosis  fibrosis
TRPC3  Atrial fibroblasts Ca + -
TRPV3 Ventricular fibroblasts Ca® - +
TRPV4  Ventricular fibroblasts Ca* - +
TRPM7  Atrial and ventricular Ca*" ,Mg** + +
fibroblasts

TRPA1  Ventricular fibroblasts Ca* - -

TRP ; transient receptor potential.

3 DESF4E{Lt TRP BEAIENIER

3.1 TRPC &i&

TRPC3 FE A3 Ca™ W', W58 £ W
TRPC3 /™5 JR 5 Ca™ PN T DL S0 IE 5198
Numaga-Tomita 25" % Bl TRPC3 7 JE 778 67 i i}
i, ] 5 00 P P o W A — A ﬁ?@i@i( nicotinamide
adenine dinucleotide phosphate, NADPH ) %A 1k fi§ 2
(NOX?) G554 i —Fhde e M IRAS &5 ROS A= il , 5
SO AR L B2 CFs 3 ROS {55 A9 14, Wi fie ik
CFs M3 58 43 Ak, .0 I £ 4k {6 ¥E F2. Harada
ST 2 WLE s B A B 0 s 8 T 44 440 e B
TRPC3 Y235 E 8, 13 nT LS 35080 B ARt i 40 i
AME 5 U8 1T BB 1/2 (extracellular signal-regulated
kinase 1/2,Erk1/2) (3%, M2 HE B 2T 4 20 fifd
(38 5E A4y Ak, SR, 4 CFs 204k i CMFs J5,
CMFs JIi |- TRPC3 F&3h B i B i, 3 6 S 45 i 7
AIRESE N TRy 1k ECM [t BE TR,

3.2 TRPV @#E

TRPV3 K TRPV4 £ 5% B O IE 21 4 £k b [R] B
RAEEBANE, A8 KBS RO I R ) 8 £ far 5556
Hr, Liu 250 % B TRPV3 335 b 5.0 LI 5 47 2
TR3Ghn Wi e F B A OC, X A8 fk3d i TRPV3
W5l ) carvacrol HE — 2 W4 58 I 8 o IF 4 S M
() TRPV BHWT 7 572038 5%, (RAM 255 R W, CFs /Y
TRPV3 FiH, AT LA TGF-B1 15 53 B, 1 5 41 ity
FABIER I E RN AR A S (R D A TE P LU
W G1/S AUAL B 2E e, AT CFs B35 58
It TRPV3 A HEJE CFs BG5S A BRI 5 R 5



TR EAE LRV EPRZE 221 464 A 28 H 45204 4543 Chin J Mult Organ Dis Elderly, Vol.20, No.4, Apr. 28, 221 - 307 -

ECM L TR AT XF CFs AL &, fieff CFs
6] CMFs 434k, it —E i argeb . t— sk
W TRPV4 SEIE LK ECM ERE S CMF A9 30E Fr
bl 2 7E — 2™ Btk 2 4b, Adapala %Y % BY
TGF-B1 AFH CFs J& , TRPV4 FYZEIAHA W Ias | HALH]
AIRERZE TGF-B/MAPK 3l B3 1% TRPVA JEHF4 5%
AL O TGF-B1 AR 155 7% SR E i CMFs
Fik a-SMA  FE/RHLMEN N TGF-B1 A3 155 5%
SliE2 st TRPVA PHEISEE CFs YL
3.3 TRPM &

TRPM7 R4S Ca™ Al Mg™ | H-7E—E R A%
ST SRR T BB E CFs B L
TRPM6 FY_F 5.0 o 20 2 ) Jo 27 4 AL R B 438 i fe &
“E4n B I 1/ K 3 &R (TGF-B1, CTGF | collagen 1,
collagen TI) FeikB a2 PIAA S HALHI AT 582
TRPM6 3 3k [ 34 I 2 8 3K .0 5 Mg™ R 2, 300G
TRPM7 , J:[RIfE T b e 2

FELMELLZUH 038 FLL s ST 4 20 i 2 33k
TRPM7 @i, Yu 25" % ¥l TRPM7 Y L% T
A5 Bk R 7550 % LT 25 20 M 38 58 AN oA
ANEHY I A S AR A R s 57 IR AR CFs
K, HiEF CMFs 1§16 L) 73 collagen 1 [ CTGF
LA MM T TRPMT A SR 4RIEA Ca™ P ; [7)
I, 3 b AN SR A AT AR S 1 A R
% Erk1/2 BB, JLRGE RO AT 44k 2
3.4 TRPAIl #@&

TRPAT 7E:C> LA L AR C AL A ( P9 5z 20
CF's [ W20 it A 25 - 1 LA A 45 ) vh B ek ™
IEF AR, TRPAL S IE BARA S Ca™ N, 2

RS 5.0 B 4E 15 30 AR R A B ST R
TRPA1 5.0 AP & A YIRE ™ Bolrifse
FHH  FERE PRI O L RO F I 2 R T
- S5OBE 56 10 2K 7 Wy 38 4, 38 W] 9 TRPAL
Wi, T CFs P Ca™ VR RELEH N, I3 CFs
(IREFE 5 504k , B HEEREPE TRPAT $5H057 HC030031
CUUER TRPAT SE VT MG O MR AT i (b AR 0 24K
BLIA Fp ik — B R R Ak, TRPAL k£
700 T A e 9T M2 B i Ak, kL BILAE
KALBELF4E4E Y . TRPAT A2 51E % .0 E 4
IRg (U] oL 1 Ca™ ¥ BE 32 Sk A2 HF 2 AE 41 A
B[R A2 3 CFs 34580 404, 3R 7 S s e
TRPA1 BEMAIRENAROITEZ —,

4 DREFHENLRTRE

O NELTYefb & A & R th Z R B RS 5
45 2 B P 52 2% S S I 45 T RS, R S A L R T
KPR M2 B Kl O | R Il |
TRl , R, KEFRERE O
AL 0 S AL TE T CFs 193958 F1 4316 H CMFs,
BE I CFs (5% 5 B 58 A1 CMFs [ HF2E 16 b &
WA ORI D IELF e 5, BIFST R AR 45
OISR & A D LT AR IS0 JUE 20 it v Z2 4 TRP
A TGF-B MM 11 ( angiogenin [T , Ang 1)
K CTGF %5 [H ¥ , 5 #& ECM 5K J1 /Y 52 i 1fij 32 3k
I, Ca® A ER) Mg™ P, T8 2 S0 45 R Ca™ A
(%) Mg™* KM 1 {7 5 38 4%, A1 RhoA | 2R F1 I C |
Erk1/2 Ll X TGF - B 15 = @ B% 4% , 6 7 X — i ##
(K1) Btz A, TRP & 0] D3 o £ #F R

fibronectin

ANt ' \ECM stiffness

AVA =0
o | \ | TRPV4 Y W\~
/SY\' \ e erl || Sk ) \
Q@ 4 T,(iF:_BE J A \ § = \__-
2+ 4 .‘,

&

.

N

\ErkI/Z
&

RhoA/Rock

\

<X
\ : «-SMA
9 X \
/ 0o S s a0 ! /. ’ \ \
& \‘é}\ P proliferation Profibrotic gene(CTGF, 5 o ¥ \
& « TGE- B, etc), collagen, tress fibers Cardiac fibroblasts

o -SMA expression

El 1 TRP @B 7O R A LT 440 R 5310 R B 1R AL
Figure 1 Mechanism of TRP channels in differentiation of cardiac fibroblasts
TRP: transient receptor potential; TGF: transforming growth factor; CDK: cyclin-dependent kinases; Erk 1/2: extracellular signal-regulated kinase;

Rho/Rock: Ras-homolog gene family, member A/Rho-associated kinase.
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