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1.1 ##E
1L.1.1 %34  Trpc6” (CSTBLION 155 ) /N UK
H 75 Cyagen ZE W HAR A W) TELBUERE K22 30Y)
Seay ORI IR . SEE R FH 8 JE iy C5S7BL/6N B AR Y
(wide type, WT) J [ 5§t Trpe6 e R bR (Trpe6™)
(M, 18~22 ) W Ja ARH#E T o /NI IR T8 T 980
B (12 hBREIEER , 22~24 °C, ¥ 40%~60% ) , [
H AR ROK o BT A 3 55 55 24 3541 22 BB Bl K 2
SC B Wy At B 2R 01 4 BEOR 58 i (45 : LLSC
20232095)
1.1.2 £&XA LPS(HE5:1.2880) M H 3
Sigma Aldrich 23 7 ; 75 AKS - P21 (HE) % (43057 &
525 : C0105S) . fm M R Ay K 4 4 (periodic acid-
Schiff staining, PAS) il & (575 : C01428) W H I
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138 = KA YR A PR F] 3 TRPCO HLiAk (185 .
BA3394) it [ 21 - A= 1y 5 ATM2 $T A (5255 -
DF-3514) ., Caspase-1 Z FLEEHUIR (175 : AF-5418) |
G lE IL-1B 2 v BE BT AR (52 % : AF-5103) R U5 p-
Smad 2/3 (18 5 : AF3367) . % i Smad 2/3 (18 5 .
AF6367) Al NLRP3 £ 5 BB (585 : AF4620) |
B-actin Fi & (575 AF7018) ¥4I [ BE BH 25 R AE Wy iF
FE AT BR A B 5 SRR TL-6 £ R B HLIR (185 .
WL0284 1) [ ¥k FH 5 2 A= Py BHE A7 BR 22 ] s Masson
=Y IR & (575 BL1059B) L 1230/ Bl 1gG-
HRP (525 : BLOOIA) . LI -4t At 1gG-HRP (175 .
BLOO3A) I [ A B A R A BRA F .

1.1.3 EZME Vevo 2100 A RS (B 5,
Vevo®2100) 14 [ 75 gt B A BR A 7 428U 3
HL(H = . HistoCoreArcadia) ZHZ I /K ML (U5 . His-
tocore pearl) . 4> H 24 % U1 i & 48 (H45 : RM2255)
W [ 7% F] 3 2\ 7] ; Mini-PROTEAN Tetra HiL Uk fY .
ChemiDoc B 1% 2 4t W4 H 35 [ Bio-Rad 2 /] ; H sh %%
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3DHISTECH A ] ) o
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1.2.1 Zhh o mA LR STk I EYE C57TBL/6
BB WT/NRS Trpe6” /N B WT /N ERBENL 53
F22 (n=28): WT X} HRZL \WT+LPS (200 pg/kg) 2 ;
B Trpe6™ /NEFENL R 220 (n = 8) : Trpe6™ X AL |
Trpe6”+LPS (200 pg/kg) 40, it 440, Hop, WT+
LPS 41 5 Trpc67+LPS 41 5 H I & 1 4 200 pe/kg
LPS DA, 2 4> Xof HR 4 00) 33 S 45 AR AR 3R OK |, i
SETWi20 do THWEEHE, B4 8 H/NR A 1y 4 L
D ELH AT [ 22 A 3 2 HE \PAS 5 Masson
e ta M HoAy 4 FUINERU 0 I 4H 20000 FH T 45 U
H , Y47 Western blot 58T K

1.2.2 #FESHAEN FERRAZ 2405,
1. 5% 5 # %t W ARR BN B, [ 2 T #Or &
(37 °C) ; fi ] Vevo 2100 #8745 R 45, Bt % 30 MHz £
S, BREUAS U 28 Kl B e Bl M FRRE s A 0 DA
2K B 5% ejection fraction, EF, (%) ] J %
4 78 K [ fractional shortening, FS, (%) 1.0 &
[ cardiac output, CO, (mL/min) ],

1.2.3 HE#&  HUNRM O SUE ETE 4% £
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KoK AR AL B HE Y 6, 38 3 B sh 807 3% 5 34

{SGHEA T8 R 29 L2 A A
1.2.4 PASHE RONHLWIR (0 =4) % WK
12K, SR 1 PAS G (855 G i R ud W 5 i A 7
ety S ST TN TR ARG T 20 s SEATYA% R %5 5
K H B SBT3 R PR E MG . Bk Y] Rkl
HLIZE R 3 4~ BH 1 X 384 ] Tmage-Pro Plus 6. 0 #4F
WO EEAE, DLPPAL /)N BRC I HoE A TR
M AERTE AL
1.2.5 Masson & KO NHLYI R (n=4) %
JI 355 27K, 2 BB Masson 4% 0,320 7] &5 08 B 5 i A7
o R E M B SBT3 ARG T . &
J& , F]FH Image-Pro Plus 6. 0 # {4 %F &5k ) /b Bl AL
TR 3 AN 1 0 DX Sl M O B (B R A 7 0 3, VA 0 D
HARFYEAIIFESE
1.2.6 Western blot 547 FRECLHEZH 2T, % B EL
RIPA M I A J5 B T8 VR B A i s | T
vKip v L Al RV AR B AL O BT W
R Ry SV o RS T 8 1 Bk B i DA i AR
PEJ5 2k SDS-PAGE 43 5 45 12 1 28 1 BT 54 % 2|
R 8 LB (PVDF) | o FH TBST 2% i i il
5% WA RE Wik , 762 T BB 2 h, FH TBST ¥ i &
THEIR EREVE3 IR SRS B B TRPC6 . AIM2
NLRP3, Caspase-1. IL-1B, IL-6., Smad2/3 . B & 1t
Smad2/3 (phosphorylated Smad2/3, p-Smad2/3) &
B -actin F5F P —H0 ($71:1 000) ,4 °CHE AR R -
SR J& FH TBST Pk % PVDF [, K¢ IS8 i A0 1 9 — it
(1:10 000) % i 75 o I s fb KOGl s 2
A IR I8 Image) 3K 1F 2 4T 5517 %
1.3 Zit=ZE4& 1  {fH GraphPad Prism 8. 0 4
XSO BB AT ST A . TR OB A (E +
PRifE 22 (ves) R o 2240 A LR BRI 2507 2247
Br (ANOVA) , 4[] bE 452 5% H] Tukey’ s £ 56 , DL P<
0.05 JZEFAGIFE L.

2 #R

2.1 BHLPS&ZEX/MROAALR TRPC6 Kik
G0 Western blot 7387 7 , 5 WT X HEZH A 1L,
WT+LPS 4.0 JILZH 21 TRPC6 75 1 By 2% 35 7K F T &
(P<0.01) ; T 7E Trpe6™ /INELHY , %F B4 K2 LPS &b 3
2 B 4G B TRPC6 2 11 3% 35 , T 55 A BR B A A
. bFRGEFLY] M2 LPS B ERAER S e EIE WT
INERUCLH 2 TRPCO 25 A ik . WL 1,
2.2 Trpc6 BT LPS F /RO IEERG
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Fig. 1 Western blot analysis of TRPC6 protein expression
in the myocardium of mice in each group and
corresponding quantitative histogram (x+s, n=4)
a: WT control group; b: WT + LPS group; ¢: Trpe6™ control
group; d: Trpe6™+ LPS group; "P<0. 01 vs WT control group.

Mgl B 0shEgERER . WT XA
Trpe6” Xt A /NGO DI RES B 22 R LG s
5 WT % BLEAH L, WT+LPS 21 /N EF(P<0. 01) . FS

(P<0.01) & CO(P<0.05) ¥ [ A% ; i 5 WT+LPS 41
LG, Trpe6”+LPS /N B EF (P<0.01) 1 FS(P<
0.05) 7t & , O DI R0 1% D045 Bk . X SE4h
SRR 18 PE LPS 2 75 7T S BN R D RE LG, T
Trpc6 R BB O it . DLIEI 2.

2.3 Trpc6 B2 LPS BFS/INRO AR L
MBGRHEm HE A RE/R . WT T EAS
Trpe6™ X BEZHL /N R0 LSS A8 150, 4 i i 3 24 5%
FESCE W, PR 22 57 G4 X 5 WT X R4
FH LG, WT+LPS 41/ O WL 21t BN HES 25 6L
() JOT 84 S K 5 PR A IR T Trpe6 ™ +LPS 41/ Eols
JULER) 3 Bk A A, R B R WL A HE 51 AH KT 3%
55, RS K P 5 R g0 R k2> . RaR g R R
W, 181k LPS % 5% Al ge /5 3/ B0 LA L85 #0414
KRAFERN o [RIE, Trpe6 bR LT REAE— 2 F2JE I
G LPSA- S0 U B . WA 3.

2.4 Trpc6 BB EELPS FS/IROANEER
TUARAE N PASE R WoR : WT X A5 Trpe6™
X HEZH 0 LR AU /(3550 43 A3 1) PAS BH A
LA R E A DIBUK E 2R ESIT R E
WT Xt BEZHAH FL , WT+LPS 28 /)8 LU LA 2L o R
DOBIE N (P<0. 01) , RN )12 S0 A5 A BREL 5 FH
DX 35k, 17~ W 2 1 7 ) 5 o A ) L 5 SR A 5
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Fig.2 Representative echocardiographic images of cardiac function of mice in each group and

quantitative statistical results of EF, FS, and CO (x+s, n=4)

A: Representative echocardiographic images; B-D: Quantification of cardiac function parameters (EF, FS, CO); a: WT control group; b: WT +
LPS group; c¢: Trpc6™” control group; d: Trpe6™+ LPS group; "P<0. 05, “P<0. 01 vs WT control group; *P<0. 05, *#P<0. 01 vs WT+LPS group.
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Fig.3 HE-stained morphological images of myocardial tissue
structure of mice in each group (n=4) x400
a: WT control group; b: WT + LPS group; c: Trpc6™ control
group; d: Trpc6™ "+ LPS group.

Trpc6”+LPS 44 /)y B0 JULH PAS BH P D0 AR 1 AR
WT+LPS 4198/ (P<0. 05) , H.BHEAE S5 BV 55 .43

SR e e
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Fig. 4 PAS staining analysis of glycoprotein deposition in the myocardium of mice in each group and

quantitative statistical results of positive areas (¥+s, n=4)

A: Representative images of myocardial PAS staining x400; B: Quantitative analysis of PAS-positive area (relative density, fold of control) ; a:

WT control group; b: WT + LPS group; c¢: Trpe6™ control group; d: Trpe6” "+ LPS group; “P<0.01 vs WT control group; *P<0.05 vs WT+LPS

group.
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WL B3R 4% 8 11 Y 2 35 7K 58 WT+LPS 20 ¥4 B A%
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Fig. 5 Masson staining and Western blot analysis of myocardial collagen deposition images of mice
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in each group, p-Smad2/3 protein bands, and their quantitative statistical results (¥+s, n=4)

A: Representative images of myocardial Masson staining  x400; B: Quantitative analysis of collagen deposition; C: Relative protein expression of

p-Smad2/3 to total Smad2/3 measured by Western blot; a: WT control group; b: WT + LPS group; c: Trpe6™ control group; d: Trpe6” "+ LPS group;

"P<0. 01 vs WT control group; “P<0. 05 vs WT+LPS group.
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Fig. 6 Western blot analysis of AIM2, NLRP3, Caspase-1, IL-1p, and IL-6 protein expression in myocardial of
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mice in each group and corresponding quantitative statistical results (x+s, n=4)

A': Quantitative analysis of the relative protein expression levels of AIM2, NLRP3, Caspase-1, IL-1fB, and IL-6, respectively; B: Representative

Western blot images showing AIM2, NLRP3, Caspase-1, IL-1B, and IL-6 protein expression; a: WT control group; b: WT+LPS group; c: Trpc6™"
control group; d: Trpe6” "+ LPS group; “'P<0. 01 vs WT control group; *P<0. 05, *P<0. 01 vs WT+LPS group.
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RV AT EEME o SR Trpe6 M BR T 1S , 5 1E 3 /)N
FROXT LS | Trpe6 @b /)N BRI M LPS 2 8 T 30 0
JE A5 15715 3 B L 3278 TRPC6 AT REAE M S8 1k O i
PR TS LE TR HE A5

O LR 5 B L BT S 3 0 D e B S 1 s
JIE 5 22 ) 20 e B I IR b, LPS R @ X0 kT
RERZIM 3 FEMREEIAE B E T, 2Pk R LPS B
AT 5| 2 O WU 25 A AE , Bl 220 58 W s Th e 7E
BN P 2R [ EF FRAR, X 0 &k LPS 2258
2%F 0 WL B ™ S . B s i i — 2 iE
52, LPS i 35 G Toll 32 1K 4 15538 %, IebJid IR 5E
N F-o TL-6 S5 R PR B, 51 &0 LA it 2
PEAK IR AR AR T RERE AT . 56T 0, ABFFE 2 H
B A PEARHR B LPS B2 58 AR 51 R 2k RAE R
ELHFEE RAE SRS T il 38000 UL RS &7 4 200 it 35 £k, fie
PERE R UUR, e R S BOO WLEF Ak 5.0 Th g EAL .
SRS IR, ASF A TR 1 LPS AR R A
AR EE R R SRR B LPS 285 21 d e /MR
EF \FS J CO #18 Z FEAIG , E 52O IR 48 D B S5 22 1
fiE S1 524t AR, HE Y& (nT 0L AILA i 3040 0
T ) J5 K 4 P 4 ¥, Mlasson Y 68 (2 7R JIG SR 47
A TR TR B G, PAS Y £ 3iF 520 FIL A b
SEHUURL, 3k s BN 20 A 41 UM T e 2 i, 3t
[vi] 2% BH 12 Pk LPS 22 8% 5.0 WL 05 | £F 4k Ak S0 D ik
TFREEDIMG . B, AT 45 F R 0T, 18 1 LPS 2
ik % TRPC6, B4T% NLRP3/AIM2 4 4E /MA , 3K
BT WUARAE (AR A4S DI Re R fs i i B . B2
NN SEE A EE R B 2F L AR B R R A A 0
Kl R 2 o PR, X 18 M R RE A 3R R L
TRPC6 43 1) NLRP3/AIM2 48 ik /MA T b X — 4%
OV 958 BRI T HEAT T 1, 0] 8 R 4 220 WLET 24k Lk
U DI RE I AT R

I R 8 O LA 03 A2 O B, TR TS R s
A, AT BRI RE ZEEL S AR B AR
AR MR, B 285 %20 WLAR BELYA 1~ 45 00 JUE 45 #4
IR0 TRPC6 1 Ry I8 45 85 PN 3t G B 3 , 6 1E 40
WLAR R A AR RS (ER B S T 3k 1M,
30 3 R DAY A A AR AR TS A A A, I L
PG L AGE TR B X TRPCG 14 18 15 780 LA £
ke A SN VE T 20 48 R i e TR B IR -
o, TL- 10 45 AT 3 2o P00 7 S 3 6 1 0 Trpe6 2 PRI 3R
IR SOk R SR RO B TRPC6 B4
JL AN 18 F- K P, 51 & AR P A RE 2, B IR0

L4ty WAe 4 R IR 5 67 40 D B L 3 75 R AR T g e
T, BT 9 NE AR 5 0 %, P 0 7o 1 AR, TS R R
RAEMFF Mo FT UL AL A FE M, 12 4
IR B LPS 258 1] fig 3l ad 4 RE RS2 (1) RAEIRES , b
JE.0 L TRPCO 9 2235, DT 5 6 o ) 605 68 4%, e 2%
KB WLEF At & A o ASHIF S 1) S B0 45 R T FF
TRk A8 PE LPS R W R T
TRPC6 [ H Rk K- IF HIRE T s i R0,
Trpc6 w55 RE 5 A7 5025 1% M LPS 22 58 BT S0 L
YA 1 5O MED RE R R IR IR O LA 2L i R
AR R (A S50 O . xS g AL Sk T
R, B TRPCO 118 P LPS 2 #5175 5 190 LT
AL IERE R T OCHEM @, P, TRPC6 M B2
T ST S O WU 1) S BT 0, S5 VT
P 1 SR P 0 IR 95 E Joe v 2 C F 2L {H TRPC6
PO An o] £ 00 LAY S E B 07 0 AN S8 T A . AR
WF5E BARAE T TRPC6 41 5 1 5 45 5 ] e 7 Ho v
RARVER] Bk = X312 P LPS 52 88 J5 O L2 i P4 45
B TR R AR A ) A I B, A R ATE S T S
B A% A F R g — 2 06 I A R 300 A e A
TRPC6 P42 S AE /IMA TS h A% O AEH

R /IMAIRE S K A R G R G AR 5 1 ¢
BRI AW, Hoidh NLRP3 &/ IMARE 12 i 1 &
PRI, 5 2P0 RAEPEB B VIAH G . 2 B
1 AR R AL 1 S, B TLR 840 TS AR A
SJa3h, FJE NLRP3 & Caspase-1 IR Bl
Ji , T 38 Ak 2ok (AT MR A B B T AN A A
W 2925 42 TR, NLRP3 5 B Ak T 48 55 ASC i@ it
8 FN Caspase-1, T UG E = &9, dEm U1 E IL-1p A1
TL-18 i HC a3, [A] i 24 4% Gasdermin D 5 & 4 Jifd £
T, IR #F AR E S ) I R IF 7 s, A2
iU 7755 B E D LA 2 NLRP3 Rk 5.0 Yifig i
TG, 5 IR DT R IE AR G, H NLRP3 JE H il %
/N TR LPS 22 55 5 O WLET i Ak i B /b, 0 T g
FOE . AIM2 S — R AR R B 2 A ERE TR )
e ER B A B A OBUBE DNA L 24 2ok A A2 it ff
21 55 P B AUEE DNA 5 AIM2 458 )5 , 2348 5558 i
H 1 ASC FF 2R 2E pro Caspase-1, JE R IE/MAE A
Wy, PTG Caspase-1, £ PF 58 P41 B A F~ 1L-1B A1
IL-18 M A S B . PRGN , NLRP3 5 AIM2
SERE/IMAIY 3k B 00 vT RE S22 ME LPS B 51 A WL
WL IE B0, H A% O B IR T . AR R, 12 1
LPS 2 & W W L8 7.0 LZH 21 rh AIM2, NLRP3,
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Trpc6 knockout suppresses inflammasome activity and alleviates

myocardial inflammatory damage in mice
Liang Haoyu, Fan Lei, Zhu Xing, Huang Lei, Li Weiping, Li Weizu
(Dept of Pharmacology , School of Pharmaceutical Science, Anhui Medical University , Hefei ~ 230032)

Abstract Objective To investigate the effects of Trpc6 knockout on chronic lipopolysaccharide (LPS)-induced
Male C57BL/6 wild-type
(WT) mice and Trpc6 knockout (Trpc6”") mice of the same background were randomly divided into four groups:
WT control, WT+LPS (200 pg/kg) , Trpc6” control, and Trpc6” +LPS (200 pg/kg). Group with LPS received in-

traperitoneal LPS injections for 21 consecutive days to induce chronic myocardial inflammatory injury. Cardiac ul-

myocardial inflammation and fibrosis in mice and its potential mechanisms. Methods

trasound assessed changes in left ventricular ejection fraction (EF), left ventricular shortening fraction (FS), and
cardiac output (CO). Hematoxylin and eosin (HE) staining and periodic acid-Schiff (PAS) staining were used to
examine morphological alterations in myocardial tissue. Masson’s trichrome staining was used to assess myocardial
fiber alterations; Western blot analysis was used to measure myocardial tissue expression of transient receptor po-
tential calcium channel 6 (TRPC6) , NOD-like receptor family pyrin domain-containing 3 inflammasome
(NLRP3) , absent in melanoma 2 inflammasome (AIM2) , Caspase-1, interleukin (IL)-6, and IL-1B in mouse
Compared with the WT control group, the WT+LPS group exhibited decreased cardiac
EF (P<0.01), FS (P<0.01), and CO (P<0.05), along with significantly increased myocardial tissue damage ,
glycoprotein deposition, and fibrosis (P<0.01). Further analysis revealed that compared with the WT control
group, the WT+LPS group exhibited markedly increased myocardial tissue expression of TRPC6, NLRP3, AIM2,
Caspase-1, IL-6, and IL-1B (P<0.01). Compared with the WT+LPS group, mice in the Trpc6” +LPS group ex-
hibited elevated EF (P<0.01) and FS (P<0. 05), along with reduced myocardial tissue injury, glycoprotein depo-
sition, and fibrosis (P<0.05). Conclusion

myocardial tissue. Results

Chronic LPS treatment can activate NLRP3/AIM2 inflammasomes
through the up-regulation of TRPC6 expression, and then lead to chronic myocardial inflammatory injury and fibro-
sis, while Trpc6 knockdown can reduce myocardial inflammatory injury and fibrosis, and the mechanism is related
to inhibiting the activation of NLRP3/AIM2 inflammasomes.

Key words Trpc6; lipopolysaccharide ; myocardial injury; inflammasome ; myocardial fibrosis; NLRP3; AIM2
Fund programs National Natural Science Foundation of China (No. 81970630) ; Natural Science Foundation of
Anhui Province (No. 2208085MH219)

Corresponding authors Li Weiping, E-mail : lwp19@126. com; Li Weizu, E-mail: liweizu@126. com



