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[ Abstract]  Transent receptor potential (TRP) channels are non-selective cation channels. In recent years, a large
number of studies have found that TRP channels participate in a variety of cardiovascular diseases. How mitochondrial
function is regulated by TRP channels and the relationship to cardiovascular diseases have become research hotspots. Up to
now, related studies have mainly focused on TRPV, TRPM, and TRPC channels. This review focuses on the roles of the
above TRP channels in the regulation of mitochondrial function and their relationships to cardiovascular diseases.
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1 TRPV BEMENKFRESONE RGER

TRPV @i H' TRPV1 Fil TRPV4 528 kiR 2 A
P BTG
1.1 TRPV1

TRPV1 J&:3F B 6 i B 25 38 18, 7] 9 i 4
LB FIRAE H /K™ GBI T 1 S R 91 iR
R M a2 Y RS . TRPVL BRAE O ERY
Vit fe A2 C LR ik AN FE RO 37
() HOC2 #ii i | J5iA 0o LA B v 34 & 30 TRPVL 54k
Bk Z A7 AE 2 B4 7Y ) 47% TRPVI nJ 3l
I AT LRAR DI RE S 50 BB A & A R R

TRPV1 ] 3@ 3o {2 i 4k 44 A0 5C 1 T ) A
( mitochondria-associated membranes, MAMs ) J& A%, Vi
R IE g i A S 0 ILAETEE . MAMSs J2 P Ji )
FNZERLR 2[RI B 1) 3 25 RS54, 2 W 3 Y 3 1) B
TR MAMs JB Az BHL, 535008 J5i ) 5 4ok 14
Z [RIA Y 38 H IT, A0 IR A B AR, IATAT 51 & A5G i
OB AE 3 B kA A AR AR g e
AL S v R B, BRAUER TR TRPVL 5, %
iR i 3% 1k & BB ( AMP-dependent/ activated
protein kinase , AMPK ) B fb7K V- T | 22 2470 &
M 2 ( mitofusin-2, MFN2) [ &5 H £k L, et T
MAMs JE 1, DT 2l 58 2 R AR D g, sl /D 4 L 99 7,
Yol A R g B A i 28045 S A0 0 UL B AR K LR
siRNA ¥ MFN2 #ifi%)5 , MAMs & 52 FH, TRPV1 £
S LR AR AR 3 RN T 2%, 2 78 TRPVI 0] 58 i
AMPK/MFN2 #&A24E E MAMs T& i, 24 3% £k 1R o)
BE VR R ) B i 5 S DA R

TRPVI il 2Rk ATP A% 5.0 NLE
PR SOk E i S AL B R b A i ATP 20
RIS A T ol (1 B ZERE RO VR 0 S B I O
WL AR T I A A i ATP (B i A B E 3
OIETF B 5% 5 5] i 78 A A v K o ) 28 0 4 i
A5 AR, FLER A= B3 N 330 ATP i — 2870,
JC I 2 0 JIE (9 BE 2 75 R, i FE O UL E
Pt SRR A T L 0 AR T A R A e R R
RHETEEMEAT  NDUFAY &2 &Y 1 T
TN 22—, 2 508 Z AR 1Y B8R
B2 R S e 5 G AR | AR R A Fg
ST AEBER AL E Tl I & 1 TRPVL 5.0
JULEE ) 5 R AT ST iR & 30, TRPV T 5 [R] gl Bk s 26
RET SRR ARE G5 1 EALBERR 1L (complex 1

oxidative phosphorylation, CIOXPHOS ) /) fig 11 i 3K,
BAEY 1B TE R, O WUAR R i & AR M 4 T
TRPV1 M3 s R B E )5 TRPVI RixHH &, KL
P AL 25 I 3 R CL AR B SC B8 11 NDUFA9 (13
ik L, CIOXPHOS (g 713G 58, NI 447 ATP 4
B, B O IUIBIET R0 TRPV L 30 5 i i 2%
iR ATP ARG,

TRPVI i@ i ik ROS A= 1S 5 M K0
MBI HLE] . ROS AT 5| i 2 A 4% f55 38 335 1 % 40
#L ( mitochondrial permeability transition pore, MPTP )
TR, SR B A 5K I &R ATP A A
W A AR o SR, fil ARG TR AR
1 AL M A FE T dole ot R S 4
LRI EE R NADPH 4 fb B2 0 WLAR i ROS
B EZORIEN  BFIT & B, AR 55 A ) B KT I
1% TRPV1 Ji5 ,NADPH A fLEG G M3 1% , ROS A= i
Z T B T 0O IS T REREE

TRPV1 AJ38 i 4 15 e b AR BB L A 2 5 0 1ML 48
PRI R A KR, AE HOC2 .0 JULAH g v TRPVL 8
Bl capsaicin A] 3 3G AL N Ca® FHZRL A
AL A B 7K T, AR o A 5 Fl 7, 10 T £
A6 B B MR, fR A 4 ML T, N HOC2
O WL A M k482 A0, T TRPVL 4 472 771
capsazepine B, TRPV1 siRNA "~ ¥ TRPVI1 Ji5, 4 fifd
PTG, SR R LA DA O JIL 4 i f5k
/BRI A, 7R AR RS FE A0 LN
o % B, B AL BRS  TRPV 2635 F R | 45 8
20T TR Tl 3% 5K TE e, GOk IR R A RS 45 T
TRPV 1 5470751 RS0 E5 55 % A3 22 B 1 1 417+ 5] B
IR RS, SRR A 5, X 3RW] TRPVI /7
(A2 E (AR IS Bl 437 A8 6 7T BB 4K 80 T 45 I 22 i
MRS

LT EU I (aldehyde dehydrogenase, ALDH) 1]
DLPRAP O LS 52 BT 25 R 5 T 0 2R 14453 45, TRPV L
Z 5T, ALDH & —Fh 2 ki iA il , vl f A 5
V4D 38 T e A b R R T e R T 0 e 4 i
75122 Bl Al i /N B TRPV 3R 3R A%, 46
AR TEREMERE IR | 220 28 WO AR A R e oR 1 AR
B W A4 J RN A ML P Ca® kb, &7 TR I AE
LN Ca® B8 110 ALDH 33 F 5 /N, TRPV1 &
HRIET G, LRG0 5% ; 457 TRPVI B 45505
J& ALDH 5 S OR3P 8800 1 2% , U W] ALDH ] 3 3o
TRPV1 4510 26 b A 52 8 PE 48P B 25 205 5100
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1.2 TRPV4

TRPV4 J& TRP 3 18 7 R BEGE 0 56 AN BT
AR EG IR R AR pH | PV KRR K S5 1k 2 i 3 ofn 57
DI AR 35 MR B RG>  TRPVA £ B2
A= AR R R A AT K T BE) , 500 A B
(R A O SR VAR O, Qi 3l ok v 20T FE
FIFE T O UAR S R AR 0 LR il
VETEROY A O WUEPED S SEAE SR A AT
HAE TRPV4 1E45Fh 40 i 28 1) IV 200 it 25 6 5 2 s 1k
i 3k JF H TRPVA S 2848 2 S R A TE
BRH PRI EA T 1B R Sk
(human coronary arterioles, HCAs) "', 4a-PDD 34 Jif
TRPV4, FEAME N Ca™ IR, H,0, FIE & 1k
YR A B, M SR Z0 9 ok, I3 & 39 0 ; TRPV4
FEPURIA TRPVA FE5M/NTHE RNA B4 TRPV4
PeE T3 Ca™ IR, H,0, A1 &L
A I, B AN Ak, e L )
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TRPM J& TRP 38 i W 5% 1 i 51 2 — , AR 4% FL
C— A o 45 [ R E 199 [ 05 914 43 TRPMIL/M3
M2/M8 . M4/M5 F1 M6/M7 4 N4 | HFTAF T
FWH Y TRPM2  TRPM4 I TRPMS 5 £k ki 1A 3]
RERERFA T (00 A BRI G
2.1 TRPM2

TRPM2 J&—FhAE e B Ca™ i 15 1 BH B 138
T, XA R B A U TRPM2 Al g 3R
LRI IE L ROS  ATP (14945 B S 4 1A [ 05 11 52
MAPRR Y & A & T TRPM2 @il 2 5 T ik
FHF -1 (hypoxia-inducible factor 1, HIF-1) %5 #Y
FrO UGS R, HIF-1 J&—Fh & Bk 42 i - 25 - 12
JE-PAS 25 ke 3R 1) % 5% ¥, i HIF-1a 1 HIF-18
WAL Y S SRR AR LR AR Y
FoxO3a f1 SOD2, HL F L@ s P 2 5K 1 1
NDUFA4L2 FIZe ki A [ 1 BNIP3 45 (5% 5%, o,
SOD2 . BNIP3 FlIAEHSE 54 11 1k =2 18] 1 e [) 4 H
A DLRAR L RAR ROS A0 7 JUL B 1ft, — -3
TE B - B S T R A S SR BOR AS
T 0 E TRPM2 Sl IE #5306 5, 518 Ca®™ NI IF
TG VR A 2 B AR I, 95 L C P 1 24K (receptor
for activated C kinase 1,RACK1) E#1k , Wi FH1E
H5HIK T H 90 (heat shock protein 90, Hsp90) T

ol HIF-1a PAS S5H0 580, HIF- 1o BRG], 2E
M43 FoxO3a,SOD1,SOD2 , NDUFA4L2 #1 BNIP3
FEIRHGIN, ROS AE i/l | e i e Avr T 5, 0o L
SR AR 3

TRPM2 i n 38 o 1 2 7 25 I 2= 1R 114 1o 2 IR 9k
fitf — 2 ( phosphorylates proline-rich tyrosine kinase-2,
Pyk 2) SEHHLKL AT RE , 2 5.0 WL i 8010 B 50
Yio Pyk 2 J&—Fi A0 M T O LS il 750 T 4R
A3 I, TRPM2 KA 448, Ca™ T IY £, Pyk 2
TR AL ik, S BOHC M 5 5 % 1) 2k 1A B o, 12
HE MCU BERRAL AR A MCU 3@ 38 LA TE i, AT
PR LRI Ca® FHiH 1 Krebs T AR IA R
T B A T, 4ERRROK 19 ATP A A, 4
HL S A A7 i i 1) RE e R AL Y Pyk 2 38 W i
PG T AR AT G 15 5l [, 40 Akt F ERK1/2, A
T PR O M B A2 et 8 Ak 154
2.2 TRPM4
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A BB S T AR DI RE A, S BN Ca™
TR Ca™ B 2xE— 20 THFE ATP AT T35 ATP
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TRPM4 35 TH &, [F B 40 ) Ca™ /K- TF 5, ROS
A G, SRR R AL F ATP K SF-FAIR ; TRPM4
MR IS, H,0, U5 000 LA B Y Ca™ PN 20
ROS Az jsi /b, 2R A B A3 TH s A ATP 57 £ 58
I, H,0, A S0 LR BB 45 et
2.3 TRPMS

TRPMS8 = 2 78 Ja i #j 26 v 43 A 00l 4 AIK R
(<28 °C) BT B0 |, (HALA B R B HAE DK
FGEh K FKEY TRPM8 25 T RhoA/Rho /¢
PR -1 LD RER DI HLET . RhoA 49 Rho
VAR 2 1 AT JULA AL 2 B 1) B PR T
B M ECK TS, BV ER R A R AR L 1
(myosin phosphatase target protein-1, MYPT-1) £ L
BREE R i 20 ( myosin light chain 20, MLC20) ik ik
PR 1 B4 SR o PSR R Y TRPMS
VAT IR i 2 (8 ok P BT IR ™ R RO AR
N, BB Ca® BN T X ALK Ca™ HeJEE 1Y
WAL I i 1 = BRR A B v P I R e L 1 3 1 LA
R AR EABERR AL B BE ST, AT ROS £E il I
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D HEHIH RhoA/Rho {75538 B I , 2 2
ER S VIV e R
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TRPC 8 H 7E 28 R GG L RG22 5%
A, FC M A T P B 5, B A 5 TR
AL BB TRPC3 78RR A7 5 7, 2o i
TRPC3 W% 5 , Ca™ IRt 1 i, ROS A= st 2. F
RSN Pyr 3 45 TRPC3 )5 & B0, 4

LRI Ca™ PIIR AN ROS A sk 20, 1 1 5 30 Angll
5 14 DI TR R R S 0 PR R AIG, & B 1A 1 Ak il 1R
LRI XG5 ATP & BUHS 22, 145 WA 4 sl 55 , DA T 42
i "

TRPC3 25 T mik A SO NUEE, &bk
BN NLAT SR AR TRPC3 ik THi , Gokifk
PR ESHE TN, ROS Az i3 2, 20 F5 M PR IK i 4 PR
JKFN B-MHC (%2 H 235 TH &, ATP A Bk 2 Fn 4k
RS A ) VRN L 35 1 B3 AR 5 107 410 1 TRPC3 =

R1 (RO RS TRP GHIE S SLOR R I BRI 10 5 25

Table 1 Summary of TRP channel mediated mitochondrial function regulation in cardiovascular system

WIS A7 B T3l ik BL it =il
TRP channels Express Mechanism Damage Function
IS BRI L2 e 22 RS 1 2 e
S N, BRSO AANS T . N
E ks LR RHRNRREER R RE S LI
. = By AMP-dependent/activated  protein  kinase/ L . IrEial
( Transent receptor potential . Cardiac hypertrophy induced by .
o Up mitofusin-2 ( AMPK/MFN2 ) to promote the Protection
vanilloid 1,TRPV1) . A . . . pressure overload
synthesis of mitochondria-associated membranes
(MAM)
itk WAk 3/ZEREARRERE S A9 | )
o ﬁ{;igﬁﬁﬂ?ﬁlﬁ@ﬁ T2 I SR A D T A SO U
This ™ i High salt-induced "
Up By deacetylase3/NDUFA9 to promote the generate of o ) Protection
ATP myocardial hypertrophy
S UL B 4515 .
- ) Myocardial ischemia-
Up Reduce of membrane potential yo (.m _ld 1sehema Damage
reperfusion loss
A BRI R o By 2 5 O R P
Down Disruption of the mitochondrial integrity Adriamycin-induced cardiotoxicity Damage
ST S PR
i L RS A AR SEE K 1L A v Py
( Transent receptor potential U Promote the generate of ROS Decreased coronary blood flow Damage
P p p & ry g
vanilloid 4, TRPV4)
Thagt0400 Sk A A A AL AR P
Up Inhibit the generate of ROS Oxidative stress loss Damage
WA 52 {4 FL 7 25 5 18 25 TN
, . ) s O U P REE B
Fi2 ThEs 2 YERRIRROT A A Voocandial tacheris R
( Transent receptor potential Up Maintain a low level of ATP production vee o Protection
melastatin 2, TRPM2) reperfusion loss
Fhgles) TP AR o A B R (2 AR AT R A i O U PR 40 ik
'ZJ Production of ROS, decreased membrane potential ~ Myocardial ischemia- D: E'
p and ATP reperfusion loss amage
BRI 2 1 o 5 F 3 R et e
14 Sraae BT A R IEPRILICME
( Transent receptor potential Up Increases of Ca>* inflow ,the decreased of ROS QIZ:OEC;:W[:HC ton ot vasewlar Damage
melastatin 4, TRPM4) ) o
8 B A B2 o ; e . )
PRABMERESEE g i AUE FRLE tik
( Transent receptor potential U D d of ROS Hyoertensi D
reas rtension amag;
melastatin 8, TRPMS) p cereased ypertensio amage
WIS 52 4% i 3 1 3 s LR A SR I P TN RIG P A AR B 2 R O HILIE B -
T} 152 i
( Transent receptor potential Increased uptake of calcium ions by mitochondria  High salt-induced
Up Damage

canonical 3, TRPC3)

and ROS

myocardial hypertrophy
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F RS S ROS AE Bk /D, ATP A= i3 %, 0 L4
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%HiE
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