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(ZWR AR 22 e, H & 443000)

WE BT A W58 i 6(transient receptor potential cation channel 6, TRPC6)2 B i 22 4R W,
i T8 E TR R L —, BT IFgFMra s F@8, TRPC6S Z45A T AM . APE S g,
M. B BMEFREALT, THSREE T, MR, B ioE, Em A GRR A
Ty b SR 3 A A2, AR AIL, TRPCO#) KL s dn e R ok Ja 09 R m Ll k & %49, LTRPC6
5o fim K RO AR A LR AE . AL EBANBTRPCOM LM B AL S S £ 448 %
K F ORI R

KHEIR  TRPC6; O ME I ; O LR I PR 404075 (O UIE . ; O LA 4k i &

Research Progress on the Relationship between TRPC6

and Cardiovascular Diseases

TAN Yuanjia, ZHANG Shizhong*
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Abstract  TRPC6 (transient receptor potential cation channel 6) is one of the members of transient receptor
potential ion channels, which is a non-selective cation channel. TRPC6 is widely distributed in organs and tissues
such as the brain, nerves, heart, blood vessels, lung, kidney, gastrointestinal tract, etc. It can be activated by osmotic
pressure change, mechanical stimulation and diacylglycerol, and then participates in the pathophysiological pro-
cesses of many diseases in the body. Studies have found that the disorder of TRPC6 is closely related to the patho-
genesis of cardiovascular diseases, and the relationships between TRPC6 and cardiovascular diseases have become
research hotspots. This article mainly introduces the structural characteristics of TRPC6 and the latest research
progress in its relationship with cardiovascular system-related diseases.

Keywords TRPC6; cardiovascular diseases; myocardial ischemia-reperfusion injury; myocardial hyper-

trophy; myocardial fibrosis; hypertension
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MG ) BAR 7 B AN B, TRPANE 5K H Al
SR BTRPATIZ 1N i id, TRPPIE K GLFGF TRPP1
TRPP2. TRPP3. TRPP4. TRPP5 54k i >3,
H TRPCOEAR N /AT 2, 3525 T 2 Mk i
AR RR , AR I R AR R R AR
AKX TRPCOTE O L 2 G i H (it 5 33t
HATEER .

1 TRPC6HIZE S IEThRE
1.1 TRPC6HIZE#

TRPC6H 93 1 M L FR M i, 3k T- Al i -
B 6B L5 /I (TM1~6), 55 TUR1 5 /N IS K X
Z AT 1N Thfe FLI, bt X by i 1 AR e 38 1 P 2
TIEIEHS, TRPCOZE #) HN-3i 5 C-3if ¥ 57 40 . 1Ay,
C-viig JB AL 2 15 T 2 1 = B R LI 32 AR i 1 L
M 454437 £ (calmodulin IP3 receptor phosphoinosit-
ide-binding site, CIRPIB), CIRPIB/Z & [ Jii #H H.1F
AL AT, T RES S TRPCOIIIIE . TRPCO 2 AFIEF
1 BHES iM% 5 B C(phospholipase C, PLC). —
e 36 H ol (DAG) 1-THITBESE -2- L BE A -sn-H Ul . 18
R R B 20-F8 3k AR VUM | IR 2R
I R [ A T ] L3RS TRPCG, Bhah, LB
B 1B A pH AR AL 7R B] 8] B2380% TRPC6, HETm
25 2 P A 3 2
1.2 TRPCO6HIEIEINAE

TRPCOM) FE AT HEZ 1 Na'y K Ca®
EHETFESRS, HUBRR T FE Ca Rl 2
OMERFA B e R EERE. AR,
TRPC65Z 41 g PN 4k Ca?* . 451 & (A Ak AR EEAL
T DA B 1 22 S R T R T TR A T B 4 R % 1
TRPCOTE ML I LA A Rk ), 30 i ~F i L
HE) TRPC6, R G A% I 52 44 0 1% 2 1 T Iy
SRR M 5K A B0 TR, AR Ml i
W4 FE A TRPCOI S 5 ', TRPC6IE 5 F ik
PRIEVER R0, 40 B R AR /MR [
A OISIDL K 98 2 PR R AS (O 5 AR O B DA O . B
T ERAFIEESN, TRPCOIE S 5 1 £ R (1195
AR F R

2 TRPC65/LINE R G K®
TRPC6) ZAAAE T L IME R4, FEFIAET O
LR . FLT4EAmi . 8 P 2 40 i DL I 08

HIL4H Bl (vascular smooth muscle cell, VSMC)Z5H, &
51X Se 2 (0 AR AR S I 4E R, 7RO L RGUK
T3 B0 A B AR v 4% AR T (D).
2.1 TRPC65MIRI

O UL I P53 33 45149 (myocardial ischemia-
reperfusion injury, MIRI) & & IfiL O JLZE Pk & I I
JE B IF RE Y, B TRPC6W] 25 MIRIH R
4. MARALZE USIZE Wistarfff P K B MIRTHBF 78
WO, R Y 5 5 )1 25 (high-intensity interval
training, HIIT)i i 42 = MK Klotho(— i 5 3 %
R E, ReS R 2 L 400 15 118 52 ) 7K ~F- i
o I SR 1L 7 8 v 0 [R) TRPC 68 38 £ [ 1) 3 2 Rk /)
O JUURE ZETET AR, 3 17 36 i %o R iy P v O U ) R
PER . BEBE TNy, TRPCG R 1k B AL T 38 i
NO S HARHI /K-, AT ] Co L R B R T, 9k
BEMIRIM?, G HTEEY], TRPC6Z 5E R
Xof I P VE D LI ORI A2 PV PSR A
J5 I HO e 2 4 i £ B 48 52 4805 3 FE E T B A0 o AR
o, BEBR b = 2 K v W (phosphorylated-c-Jun N-
terminal kinase, p-JNK)Z1A T, H NIFZ 5%
[A ¥ -kB(nuclear factor kappa-B, NF-kB)#1 TRPC6
FIE K-35 035 BEAIK, TR Ca” NI, 11T 93
B B B MIRIT, (5] 62 38 n] il i b p-INK-
NF-xB-TRPC6i& 12 15 A 1) #5 H8 28 5 MIR I 417
i HOC24H L i T2 122, th4h, £E TRPC3/6/7%: Al
i B 70N B JUL R L P v Ik R R, O R A R
i (calcineurin, CaN)-Jif 1k T4 g #% A+ (nuclear
factor of activated T cell, NFAT){5 5 1@ &% T i fll
1 Jl Tk UL IS 3-8 (phosphatidylinositol 3-kinase,
PI3K)- 2 [ ¥## B(protein kinase B, AKT)-## i &
B EE3B(glycogen synthase kinase 3B, GSK3p)
fE5meg B, S E00 LA Tk B L]
Al AE RSN TRPCO R R IXL, {23 1 PI3SK/AKT(#
T JUL I 3-8 /2 1 B B IS, 30 1A s S
W N GSK3pFRL, #Em B T M T EE
Bel2 3k, MM skA2 1 0o WILAE e of P v oo 72
4. Bk, TRPC6 4 il i CaN-NFAT/E 5 i8
X AIPI3K-AKT-GSK3B15 5 i@ # 2 5MIRI.
2.2 TRPC65:LALAEE

O ULIE &2 O LA A B L, 2R3 90 L
A0 ARAR G L O JUL A B T8 2 K JA) o 21 4E 4L
IIEE, 20 JULGH AR 2 AR ) % i Dy 0 /) %2 95 (heart
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Mechanism Cardiovascular diseases

Via CaN-NFAT signaling pathway and PI3K-AKT-GSK3p

e MIRI
signaling pathway
Via Ca?*-CaN-NFAT signal transduction pathway Myocardial hypertrophy
Mediates Ca2* influx and NFAT activation, and regulates
ET-1 induced collagen synthesis in myofibroblasts; . .
Up-regulation of genes related to fibrosis such as Myocardial fibrosis
Colla2/Col3a2, Fnl, Mmp2, TGF-B1 and Timp2
Mediates Ca2* to regulate VSMC, and regulates vascular Hypertension
tension through AKT and vasoconstriction-related genes P
Mediates Ca?* to increase the calcium load in ventricular :
myocytes, leading to abnormalities in sinus node Arrhythmia
autonomic function and electrophysiology
Promote the activation of monocytes and calcium .

Atherosclerosis

overload to increase endothelial cell apoptosis

Mediates Ca2* influx and activates the CaN-NFAT
signaling pathway, leading to the release of ROS from HF
NOX2, which can also increase the activity of TGFp1

Enhance platelet Ca2+* signal, promote Ca2* signal
transduction, phosphatidylserine exposure and thromboxane
release

Platelet activation

CaN-NFAT: #5330 2B R AG—iE AL TZH B A% X T, PIBK-AKT-GSK3B: I Mot LIS 3- S t— 2 1 W B- S e A3 B; MR o LR ML FEE 47
140, ET-1: W #-1; TGF-B1: FALA K K 7-B1; NOX2: NADPHALEF2; HF: 0 ) 535 o

CaN-NFAT: calcineurin-nuclear factor of activated T cell; PI3K-AKT-GSK3p: phosphatidylinositol 3-kinase-protein kinase B-glycogen synthase kinase
3pB; MIRI: myocardial ischemia-reperfusion injury; ET-1: endothelin-1; TGF-B1: transforming growth factor-p1; NOX2: NADPH oxidase 2; HF: heart

failure.

Ell TRPC6/TFLME RS is
Fig.1 TRPC6 mediates cardiovascular diseases

failure, HF). 3z Ca>" 7 [ CaN-NFATIH I 7 & 2
FEOC LK 1) S5 R 2, 100 LAH I Ca® il 47
{E45 18 & (store-operated Ca®* entry, SOCE)H¥i% 5
TRPC6MIFRIEK A K451, 18 Ang 1151 & 10 AL
BEKd, Ang 1135 5 19 PLCIOE 7 42 1 DAG HL 424
JETRPCG, /S F(Na' Ca?")Jit N4, {3 i
LA T Ry, BE FERAROPE LAY Ca? il 18, i Ca>* Py
T R BB AR O JULZH L 1Y) CaN/NFAT @ 2% , 3k
A S AP K S 82 26, TRPC6Z% 1k 384 it 7] S B
L4 g Hh LK (X (sarcoplasmic reticulum, SR) Ca** i
FEHG AN, AT B0 CaN-NFAT/S Sl ik, #E1 S 300
VLR JE 7281, S8 i 5K B, DAGH I id Ca**/Na*
MO WAL P Ca?oK -, #ET 0% CaN-NFAT
5 5@, N OIUIEKR; 7546, DAGH T
1% TRPC6 b 1A 41 fg 48 15 & I (ERK) RIS, M
AT O WUIE K S B7 29390, 78 738 S fup O i
TRPCOEFVERE P BI 7493270 N iff TRPC6FKIA,
I BRI Ui B NFATIE A KT, ek o JULAE & 10,

PL AR B, TRPCO S W ILIEJE X R % V), Al
i 3f Ca®'-CaN-NFAT5 5 212 FECL UL S .
2.3 TRPC6S/LANA4E(L

JSCAT 4 2 B o0 WL A A sk 12 1 3 24 FH 4
JL, AT I RSV T 2 20 i 1 % Ak AE 40 i A1 R o iR
F) = A v e AR A, TR R G i A o iR
H 5O E R % ) P23, W Fi K B, Galpha
12/134r 3 /) TRPCOIEIE [ 1 2 5 Fp 8L (10 Ca>
A NFATHOE , 97308 55 N J 3 -1(endothelin-1,
ET-1)55 5 B9 BV A 4540 Mo i JR 85 3 & R, M
T i O LA 44k B4 i S B s A BEIR 45 0
15214 2(discoidin domain receptor 2, DDR2)F1%
L 2R 1 Bl (integrin-B1) Al S [E N FHRA 44k 4b, 1E
DDR2-integrin-B 1 #% Fiif, b ifo-~F1 LIS & H
(a-smooth muscle actin, a-SMA)FITRPC6 A /£ i Yes
#H 9% 8 1 (Yes-associated protein, YAP)E 1, MY
o i JiR 2 1 A, 2R 1A O LA 4R

B 7N B TRPC 6 R R8I B 038 4y 5
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O VAT 4L, (BN BEIRAR e 77 67 A 386 v 5] RS (1)
O INRERRERS , AN AR R T s 51 1) O LS
445 (reactive oxygen species, ROS)FF=AER, F 4k,
o-Klotho(—Ff T2 B vk i85 A 2 11 )1 A R £T 441 i
A KK F--23(fibroblast growth factor-23, FGF-23)[]
AR B R 7 BT, ] d i BRI TRPCOZRIA i L UL
R4l TR I ORI BY, e/ N R
SRS T I, TRPCOSRE S EHi FIBI 749327 1]
I TRPCOH 3%, #E M4t Colla2/Col3a2. Fnl.
Mmp2. TGF-B1H Timp2 25 £F 4 b A e P ) 22
ik, M F B0 LA 28] £ 4E AL B TRk,
TRPCO63R 1A N Y BE vl J8 2 Co L AN B AEK , SCmT i)
O AT A 4T L PR T o
2.4 TRPC6S5EIE

TRPCOTE Jif & P v I R AL A 1 4 5 i 42
VSMCHE N Ca® ¥R A %, 1M Ca® T B 74 A2 i3 ML K
HMEERNEZ —. TRPC6H L LT S vSMC
[ 975 BE R AL EL Ak, | T4 FH TRPC O i) 771 1) 4 336 e i
—ZARAk,, o A R Z A I O B ER
i}, TRPCOMIL 557 105 Y i A 7] 5 2 P 1 PR il —
7K 7145 11 (phosphatase and tension homolog deleted on
chromosome ten, PTEN)#&Hc 15 VSMCH) R BIFAL,
TRPC6/1133% i m] 58 TRPC65 PTEN A ELAEFH,
T AKTIEE , T S0 0 W 4, 2w &
SR BRA R B 5 il s ik T e UL P Fr
FEH, TRPCORAIE S femiR-26a-5pf#EFE K, HAKAEAE
%t RNA(IncRNA) AC068039.43# 311~ i miR-26a-5p
8 TRPCO1)ZIE 7K T FEAR N 460 i i 30 1f. 5 = 9
i A ik = IR U2 T Notchf% 5 (Notchf 5 AT 540
AR TS R AE AR 2 AN IR ) AT B R
BUE TRPC6, 53U 3l kT W4 i ik TRPC6IE 1E
WNBICa HE I, 51 RSBl T WLSAE, In = izl bk
i, N TRPC63# 38 BH i 71 AR 2k TRPC6 3[R I ]
it sh ik i R R R . LA BRI, TRPCOA
T Ca* AT VSMCHL 4, TRPC6IE F di i AKT LA
J 55 ISR AR S FSE R S A 5K g, 3k 5 i
BV I PR A R
2.5 TRPC6S /L ELE

TRPC6Z 5 | RIS 14 55 B 1) i A= 144, FL AL )
A] e & TRPCOASOCE @i fig i3k O 140 iy [ A M Ca®*
P, SECCTC L EE AL, R R O R L,
B MR A 5K S S A 30E 0 P9 IS TRPC6, 5 5 P o0

AN B8 AL AT g A2 8 TRPC6, 3800 = L
Y B A B gy, T AR O R . GK(Goto-
Kakizaki) 278 FR 55 K BRI 4 4 SER A Fe e 1, HL S
J5 25 TRPCOFRIAH A RO R A L, nlaeaH
325545 TRPC6 N il S8 TRPC6/ T 1) Ca®* Wit i/,
MBS 5 45 AR E D e S Y, L ALl = rh
TRPC65 LAY HE L Ca A5 O . &5,
% TRPC618 & FH i 751 7] Jak /> TRPCO 413 1) Ca®*
Ui, AT FHAS O 2 5 B R AR, BRI, TRPCO 2L
WA SR Ca WA ORI A, S
DERIRHE
2.6 TRPC6SEhEKSRHEREL

IR B, B 2% G A 1R 5 R B0 ik 2 I
HH B S ) B K SRR A A, S IR 2 Ik~ T AL M
TRPC6 i, T SHAE FH £ Bz o 2R 52 44 41 1) 77
WEL PN T, 2 A L eE IR B0 Jk T i LA B S TRPC 6 3R
IR R, LA e R B ko B W 4 AN B ks A
EAGCO, 3 Ak, FRAZ A0 S AR S 5 B K LA P R
B, FEm R IERE , IXKE T B Bk ok FERE AL 1) L R
I WLk 25 5¢ B, T _E R TRPC6 W] i 1 B A% 41 it
(R A, 32 T A2 33 50 ks A A A 1 e e B I A
S 20 B T A B IS A AR A R 1 DG B R T, T
miR-26an] #8[7] TRPC6, ffi TRPC6RIE R i, i
TRPCO5| &L (45 k%, AT H0H] P R 28 B E T, ik
ZEN K REREAL & R, DL ERFFE R B, TRPC6
L T A A 1 3 AL RN 4 R 2R S 5 B K S R
B
2.7 TRPC65HF

TRPCOTE Lo I it 22328 23 39 i HF [ XU B4,
76 7 HE 7 5 1 HE /N BRUE 8 B R B, TRPC6 7] LA
5 NADPH#% 1L 2(NADPH oxidase 2, NOX2)# H.
EH, HNOX2 411 TRPCOIFK L, 24 & MLk 5
Ff] TRPC3-NOX2H H E AWK it , WiF & (1)
NOX2 % &/, /EF T TRPCOHINOX2 thAH B ik /L,
AT L3 TRPCO & B JR 73 14 HFP3¢, TRPC6_L1f
S LI Ca? PRI I AT 0 CaN-NFAT/E 5 id %, 75
FNOX2BHROS, #EMMi 175 K& HFP, fE HFE AL/ i
IR 5E R B, HFA TRPCO3 ik B i i TR AR 4,
HALH AT e R O 2 N B2 B B B {2 i TRPCOR LI
H5E TGF-BLIG 1, S EHFI) & 4B, 14 F TRPC6
0481 750 J0) T 9 s g R 7 s 5] RS R HFD (A Ut
TRPC6iHIT NOX2. ROS. TGF-B1Z 5 i+ HF, I
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i TRPCOE [ IA ] A HE, 1] TRPC6 & (13K
KM AT HE .
2.8 TRPC6SIM/MRIEL

WFFe 2B, $0H] TRPC6 1] B AR I /N B f) 45 3
IR M NAR S AL, ZERR /MR 1 I R Th g AN
Fa A 00610 T ol AR G 7 A2 1) DAG T B 32 BT
I/ R T B TRPC6, JEUK IML/MR Ca* {5 5, R
Ca’ (5 58S Willgmh 22 & IR 2 % UL L I #4 be g
J, AT 0 I /IR 3 A R I A T J 16230, B LR
B, TRPC6IHIE XS /)N iR /MR SbpHEUR, ¥ TRPC6
S5t AT o3 /0 R 1 L /I i 2 % T 1R 14 pHIA 58 mT LA
TH B 5 I g 15 A 1) I /MR SR A 1. TS H TRPC6
MR S P AU 1) R O L /0N AR R A ) o R A5 R 1 If
AN 4330, AT A ) af /SRS 4 15981, TRPC6
5 DR e 83 /0 B %) I /DN ASM PR 805 9 B A B A T v 2
BH, I NRREE , FORL 4> A 25 Th e H BB BE , 4o
TRPCG6T] g BN TT AR VE I 1) — A B AR 71
DLW 53R B, TRPCO) T 1 Ca® ¥R B = 7 1L/
PSR R R 2O B R, 75— 2 afn RS
A1 EE B A P 0 T, R R 1 B TR PC O | 751 1)
RE & T I 259 T T8 £

3 45iE

L5 LTk, TRPCOTE O UEZE. DU, £
WLEF et R o026 2y 0Bk O RETE AL
HEF L He S8 0 0 T 4% T AR, HAx T
TRPCGOTE b ik 0 5 28 G5 T I 920 R 7
FELE T SO B, HLE O LS RGRTE LI, A
7 77 TH] %) 8% A 30— 2B 96 7 D3R = A B
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