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[(HE] a4 HFEETEEERA3(CIC-3) HHESFRAXFNE LFEZE (1SO) S/ U R TR
YER KNI Fdk  BHIRAEIORTEE 9 (AAVY ) B kMg EE CIC-3 i3 Feibh /N U B RNE AR O LA AR, SR & A
JERENZEEE 5 QRT-PCR K/ BLCo I ZHZR AR D WLAR AR CIC-3 1255 A E AR R R 75 ST i) . 32 R C57BL/6
INERBENLSY A 4 21, B 8 Ko XIRZAL4ESE 7 d I s ISR #RER K, 1SO 4134k 7 d JEHEEST 1SO 7.5 mgekg 'sd ™,
AAV9-bv+ISO 4 FHZS M AAVO i 3 BURER YL/ INEL 4 JE R %42 7 d IE ST 1SO 7.5 mgekg 'sd ™', AAV9-CIC-3+
I1SO 41 Fl i CIC-3 JE[H ) AAV 9 25 ORI YL /INBR, 4 JA 5 328 7 d IR s 1 49 1SO 7.5 mgekg 'ed ' SRAHLMIFAE
Kt /N IBEAE AL, THALD AR ISR, R qQRT-PCR KO LA 2L bt B ARIR K (ANP) | gk (BNP) 1Y
mRNA Fik/KF, H-E P EMELOETREFARM, IR - RIREL (PSR) Y40 IR LR R4 4 A8 1k
L B O B, RO R IEACO LA A4 4 41, X RRALR AT+, 1SO 41/ 0.1 pmol/L ISO 74 48 h,
AAV9-CIC-3 21 #57 CIC-3 FEIH 1) AAV J 1 b B UL 4 48 h, AAV9-CIC-3-+1SO 4 7 CIC-3 FEH 1) AAV9
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Preventive effect of chloride channel protein 3 overexpression on isoprenaline-induced myocardial hypertrophy
in mice and its mechanisms
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[ Abstract | Objective To explore the preventive effect of chloride channel protein 3 (C/C-3) gene
overexpression on isoprenaline (ISO)-induced myocardial hypertrophy in mice and its mechanisms. Methods CI/C-3
overexpression mouse model and primary cardiomyocyte model were constructed using adeno-associated virus 9
(AAV9) infection method. Western blotting and quantitative real-time polymerase chain reaction (QRT-PCR) were

used to detect the expression of CIC-3 in mouse heart tissues and primary cardiomyocytes to determine whether the
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model was successfully established. Thirty-two male C57BL/6 mice were randomly divided into 4 groups: control
group (normal saline intraperitoneally for 7 d), ISO group (ISO 7.5 mgekg '«d™" intraperitoneally for 7 d), AAV9-bv+
ISO group (ISO 7.5 mgekg '«d ' intraperitoneally for 7 d after infected AAV9 with carrying blank vector for 4 weeks) and
AAV9-CLC-3+ISO group (ISO 7.5 mgekg 'd ' intraperitoneally for 7 d after infected AAV9 with carrying CIC-3 gene for
4 weeks), with 8 mice in each group. The cardiac function of the mice was detected by echocardiography, and the heart-body
weight index was calculated. The mRNA expression of atrial natriuretic peptide (ANP) and brain natriuretic peptide (BNP)
in myocardial tissues was detected by qRT-PCR. The morphological changes of left ventricle were observed by hematoxylin-
eosin staining, and the changes of cardiac collagen fibers were observed by picric-sirius red (PSR) staining. Suckling mice
were selected and the primary cardiomyocytes were isolated in vitro and divided into 4 groups: control group (without any
intervention), ISO group (0.1 umol/L ISO intervention for 48 h), AAV9-CIC-3 group (AAV9 carrying CI/C-3 gene infection
for 48 h) and AAV9-CIC-3+1SO group (AAV9 carrying CIC-3 gene infection and 0.1 pmol/L ISO intervention for 48 h).
The volume activating chloride current (I;,,;) of primary mouse cardiomyocytes was measured by patch clamp technique.
Results Western blotting and qRT-PCR results showed that the mouse model and primary cardiomyocyte model with CIC-3
overexpression were successfully established. AAV9-mediated CIC-3 overexpression could reduce the ISO-induced increases
in heart-body weight index, end-systolic interventricular septum (IVSs), systolic left ventricular posterior wall (LVPWs),
diastolic left ventricular posterior wall (LVPWd), and mRNA expression of ANP and BNP in cardiac tissues, alleviate
the abnormal cardiac histomorphology and cardiac fibrosis, as well as inhibit the ISO-induced decrease of I, in vitro.

Conclusion CIC-3 overexpression can prevent [SO-induced myocardial hypertrophy in mice, which may be related to the

activation of Iy .

[ Key words ] chloride channel protein 3; isoproterenol; hypertrophic cardiomyopathy; volume activating chlorine current
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(atrial natriuretic peptide, ANP ) F1 &Ik ( brain
natriuretic peptide, BNP ) SESE MEFIE, HIELTE
etk OWER . ARAERS Y . B B,
SIN'E LIRE (isoprenaline, 1SO) 5 JLATHE 2
Py J5 PIE ok RO R BB SZ AL #E ANP I BNP
ik, NI EOL AU R, 38 im0 145 5 9% 0 XL
67 (R H R RS2

S BTl iE & A 3 (chloride channel protein 3,
CIC-3) J2 Ht Hs 45 S B 1 1 8 Bk D 52 Jk ol 5% 22
— 5 WFSEF W CIC-3 70 U0 B A1 25 41
L5V FILZ00 R PR B 240 e 5 A e v 2 1 o
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RIN, PR/ RUDAE CIC-3 B &5 T 0 AL
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AT o IEAH DS B 9 (adeno-associated virus 9,
AAVY) AR HE CIC-3 3 3R ik /N R Je CIC-3
1 R K FAO WA MR RL, I CIC-3 1 Rk *F
1SO 75 F A/ N WU R 152

1 #EFnT %

1.1 =834 48 H 6~8 RN C5TBL/6
NEL (IR 18~22 ¢) F1 8 HELRUIAF) AREE
AR S G [ SRR S A AT IES . SCXK
(1) 2018-0002] , 7EJ ARAFFRZL L sh )
> SPF 9 A3 v i) 5% [ 52 56 20 ) it HVF AT IES:

SYXK () 2017-0125] . ARELEAFE) HREGFIK
= 28] B/ (e L S R P s (i o 7 e 8

12 &R A5ME IS0 M T 3 [ Sigma /A 7;

CIC-3 S—t (FRFEELFI M 1 2 1 .000) Mg FHE[E Abcam
/x> ), GAPDH [ — #T (% B LL %1 7 1 : 1 .000) .

FhiR T (BMBELGIE 1+ 1000) . Fhi kR
TH (MBI 1 2 1000) BT B
KAEMEARARA A, #d CIC-3 FH 1) AAVY
( AAV9-CIC-3) Fl125 FH# Ak AAVY ¥ H 1
TEAEYBHEA IR A E] R & (QPS-201) |
2 1 PCRAA £ 3414 T H 4% ToYoBo A Hl 5

B B ] 7] PMSF . CFX™ £ %] Real-Time PCR
I EABIKRG . ARSI T 22 Bio-
Rad /A )3 ECL &G . RIPA 24 i 34 W 1 3¢ [#
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ThermoFisher Scientific 2N %) ; 514t A: TAY) T4
() ARRAFEIA R Tanon-5200 3 MR 250 .
BEE AR RGN T ) ME YA PR A A A BR
Al; Vevo™ 2100 HU/Nh 8 7 L HHEAR R G T
JiNE=K VisualSonics 23 7l .

1.3 @ fg CIC-3it kA DN R E TR F)
W E st # AAVI-CIC-3 525 1K AAVO Ji
BRI i R R B AN, TESHE TR N
1.9X10"~1.9X10" copy/mL, FiBea{ 100~200 uL
A, 5T/ B LA L RR S M 2t 3k CIC-3,
4 J 5 BN BR0 IE 41 29, SR 8 1 5T B 3 9 R
qRT-PCR i3 CIC-3 it Feh/ NI 5 S )
32 JUNRBEAL R 4 41 XFHE4L, 1SO 41, AAV9-bv+
ISO4H. AAVY-CIC-3+ISO4H, 48 H., (1) %t
WA . /NRGEZE 7 d MRS 1SO 4 S AR A= 21
oKk (2) 1SO4: /NERGEZ: 7 dIE IS 1SO
(7.5mgekg '«d ') ; (3) AAV9-bv+ISO 4. fifi
FHZS AR AAV 95 8 BURL IR YL /N R 4 T 5 i 2
7 ARSI ISO (7.5 mgekg 'sd ') 3 (4) AAVY-
CIC-3+1SO #H: JH AAVI-CIC-3 Ji 75 BUkEgL /N i
4 J8J5, %Lk 7 d EEESTI1SO (7.5 mgekg '«d ')
FUUNRIA SRR, B2E)aEEK. e
1 d JE 7O e R A

14 DR IEARFEE D EIRA SRR
JalEE T 37 CHE MR, RN E, TR
DEFEAFL. ] Vevo™ 2100 /N 5 ¥ #E FE S2 I
SR ZR G e GF 9K A % [R] BR )R E - (end-diastolic
interventricular septum, 1VSd) . WZaAR M= 0] fR/E
J# (end-systolic interventricular septum, IVSs) . &}
kI ZE = R REJE R ( diastolic left ventricular posterior
wall, LVPWd) | We4i W 7c % J5 BEJE FE (systolic
left ventricular posterior wall, LVPWs) . Frf f5+5
P ai & 3 A0 sh A, WO,

1.5 DR EAEREGTE  SA/NRIETONE
PR R A S PRI, 1z HSUHE I FE AR BB/ VR, B
DTN 17798 S N = QN 2 < BT N < i T Y N
B (mg/g) =ODEFiE (mg) /KE (g) o RIGTE
TR S5

1.6 EaRypiEEn&a ks BUNFOMN
HALVK BB R, FH A 9 PBS VB Uk £ LB R
T, 50 g/L Jil A RIPA 4 , vk E213 )5 4 C
3 000X g #.0> 15 min, HUE3E, BCA W78 A&

. FH 10% SDS-PAGE 73 # 8 1 J5 Hi 5 54 2 PVDF
JEE, FMERE W38 v W B 2 by, LA CIC-3 — 4t
4 °C WK, MAZHERBE 1 h, ECLA
WIE UL 1 min J5 ] Tanon-5200 £ A R R Gt R K
1% FIH Image) /#0475 K E 4307, DLEEA
5 N2l GAPDH 2541 K BEAE Y LU AEAE A B & H
AT A

1.7 qRT-PCR # # mRNA & £ i 7K ) 32 42 B
AN FRGD B 4L 4B RNA, i 58 40 43 6 06 B T
5E RNA (1 Dygy/Dogy 1H, Dogy/Dosy TH A F 1.9~2.1
R 4l B A Ay, e RO I SRR 18 B P Y AR
% 5, 3K 1% cDNA. DL ¢cDNA B M. GAPDH
N Z BOE AT PCRYT M, N S5 F: 95 °C
30s, 95°C 55, 60 C 30s ffi¥F 40 ¥k, 95 C 1 min,
60 ‘C 1 min, 5| ¥ J¥ % CIC-3 I ¥iF 51 ¥
5"GGTCAGGATGGCTTGTTGTT-3', F % 51 ¥
5" ACAATGCACTGAGGCAGATG-3'; ANP I-ii§3]
¥) 5" TAGGAGACAGTGACGGACAA-3', T i 5l
Y 5-GAAGAAGCCCAGGGTGAT-3'; BNP [-ii{5
¥ 5"CAGCTCTCAAAGGACCAAGG-3', I i 5
¥ 5-CGATCCGGTCTATCTTCTGC-3"; GAPDH |-
514 5-GGCATGGACTGTGGTCATGA-3', Fijif
5% 5" TTCACCACCATGGAGAAGGC-3', P HE
A R 235 TN 2 B8 GAPDH ¥—4k., L2 =2
I H 2R mRNA BAHXT kK

1.8 H-E % & #= & vk B2 - X 4% £ 4 ( picro-sirius
red, PSR) #& BUNFUCHEZAIZUH PBS mts,
4% ZRWERERWIE . —WAREW . LW
KR ANEE . BEY R, H-E Q. BUh
FUONEH A Y A, ORI TIS 2K . IR AN
YupIRE . Drer gt . BOKE A, mE T
BEFUER, RAEEGIFHT.

PSR et HUNRUL A ZUA Y] B, B
JEZR AR VE 2 ming JIAKE 5 95 AORE YLl G 3~
5min, ZEEKMBE 3 K. A A PSR YL I 15~
30 min J5 T IOK CREE S BUK . RS
Bl TR PR S R, T s T g,
Yeto RO DR ZILR Y, 20 ML EDIRL. A
FEAREA R FEHLEL 15~20 S RLEFIHOK 200 7754445
1% . % H Image-Pro Plus 6.0 X {4F 43 #1 £ 4 U FR
I, AT AR 20 6 X BT 5 A EE ).
1.9 DMEREKRCMABE RS saLE S H
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FL B M Jes R GO, FH PBSS R U 28 TG A% R Il
HIRIRA A ORIEH GO0, A & A TR A
02 T A T A TAE W, AF 37 °CTE IR KV 4% P
&5 min, WCAEHAL)E B WS, FIsRA LM A
Ak S A U EE LiE W, EE AL T4
AL, KRR E3E WL, 250X g #5.0 5 min,
BT VE I B T DMEM-F12 52 £ 55 55 W, Rk LA
250X g B 0> 5 min, F b IE W, T4 UOTE FRIRE
I T DMEM-F12 58 &35 720, H 250 H b 38 ik
PEBIEEFRML A, 4% BEREFL 5 X 10° A 40 A 1) 25 8 42
FzE 6 FLAR (B DR 27 % e B 248 L 45 B AN 1K T
50%) , SRJGHH AAV9-CIC-3 Jj5 55 Wik By . i 55
W AR TR = SR s A A5 (e 122 4 B 250y 2 153t
B X EYL S E ( multiplicity of infection, MOI ) /
JREETEE . SEH B EPRL (MOI=1X10") Y%
FEW 1 mL 5 FRA0ME 4 h 5, A, BN 1 mL
fif SE AR SRR SRS 5% 48 h, 38 F R 1 R EN I Ik AN
qRT-PCR 1 i& CIC-3 3z & 15 JF AR o JUL 41 A AR 7Y 2
HHESL NS, SRR 3 K., ARAEES TS 4N
44, (1) XA iz o8 R IR T A i s 5
(2) ISO4: fim A 10 uL ISO | it 48 h, ISO Ab
PR E A 0.1 umol/L;  (3) CIC-3 3451k (AAV9-
CIC-3) #H: JMA AAV9-CIC-3 ¥ 7 Uk L /N B
JEAR LA 48 hy  (4) CIC-3 33235 +1S0 -1
( AAV9-CIC-3+1S0) 41: J&J5 i A AAV9-CIC-3
3 2 JURL AN 10 uL 1SO (¥€ 4 0.1 pmol/L ) 3]
T-1ii 48 h,
110 o RURAR S Pl i A ARk 7 P 28 77 volume
fifi H.& R
JIE 7 B ARG DU /0N B S A0 L 24 S P ik ) 722
fbo BUE mA5 B A0, KA BRI T
b, B Loy, OSBRI, i B ERE T B8 HA &
( nano-patch-clamp, NPC ) R % "' A9 PatchControl
PR, H EPC10USB i F ik ok #% 2 30 T /s B
JE ARG S, BRI A A
Ui R R 2R S FE U B SR H PatchMaster
Tgor F AR HEAT 43 A AN+, i FH SigmaPlot X 1%
BTG ISR . LR EE 31K,
111 %it 542 ) H GraphPad Prism 8 43
FFGET 2203 THE ORI Xt s 2R, PRZH ] Fudse R
FRAR ST FEAS ¢ K56, Z2 20 I0) LA R FH IR 207 22530
(PP LLECR H Tukey K)o #307KHE(a) 247 0.05,

activating chlorine current, I ) # 9

2 &% R

2.1 SRECIC-3 it Rk DNRAER G H T A HERK
AAV9 2 5 AAV9-CIC-3 25 /) B0 JIE 40 8L CIC-3
() mRNA 235 K454 1.0040.00, 2.44+0.38,
CIC-3 5 H & 35 /K F 43 51 R 0.2140.08. 0.60£0.12
(1), ZRBA502EE X (1=10.69. 7.59, P¥<
0.05) o JIEBHCME CIC-3 35 Fe ik /INRAR R R 23 57

AAV9-bv

CATDIT el

B 1 F|ERELEEGN CIC-3 i Rik/NREE
DAEALRF CIC-3 BiRiA
Fig1 CIC-3 expression in cardiac tissues of C/C-3

AAV9-CIC-3  M: (X 10%)

CIC-3 — 93

overexpression mouse model detected by Western blotting
AAV9-bv group: The mice were infected with adeno-associated
virus 9 (AAV9) carrying blank vector; AAV9-CIC-3 group:
The mice were infected with AAV9 carrying CIC-3 gene.
CIC-3: Chloride channel protein 3; GAPDH: Glyceraldehyde-3-
phosphate dehydrogenase.

22 CIC-3 it & A #p4) 1SO i F 84 s R Ak & 45
3 A 1SO ZH I AAVO-by+ISO 2H /)8 FloCo [ 1A &
B (4.91+0.27) mg/g. (4.72£0.18) mg/g,
PrETRHRA (42040.13) mg/g (1=6.55., 6.71,
PH#J<0.01) ; T AAV9-CIC-3-+ISO 2H /] fil.O> I 1
EIEKN (426140.14) mg/g, KT AAV9-bv+ISO
2 (1=5.86, P<<0.05) , Vil CIC-3 i Fik i T
I1SO 5 S A/ NV IE R FEFEEI i

23 CIC-3it % ik % MISO# F 89 /) R I
fe g i 2, £ 1R, 1SO 411 AAV9-bv+I1SO
ZH /N BUHR H BT B 0 LA R, R A TVSs
IVSd. LVPWs., LVPWd ¥ & % B8 40 14 fin (1=
6.17. 4.01, 5.03. 2.60 F1¢=5.59, 5.03. 4.10.
3.60, P3<0.05) ; ilii AAV9-CIC-3+ISO 4H /) B
FIRIEFR T, H IVSs., LVPWs #1 LVPWdA 5
AAV9-bv+ISO 4 L 2 A G it 3 L (1=
2.87. 3.78. 3.65, P¥J<<0.05) , #iW CIC-3 13
IKRERS ZE M 1SO W59/ NRL O AL IS
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2 DEEEBARER CIC-3 FRIZEMR 1SO FFH/NROALIEE
Fig2 Overexpression of CIC-3 alleviating ISO-induced cardiac hypertrophy in mice detected by echocardiography

A: Control group (the mice were injected with normal saline); B: ISO group (the mice were injected with ISO); C: AAV9-bv+
ISO group (the mice infected by adeno-associated virus 9 [AAV9 ] carrying blank vector were injected with ISO); D: AAV9-
CIC-3+1SO group (the mice infected by AAV9 carrying CIC-3 gene were injected with ISO). CIC-3: Chloride channel protein 3;
ISO: Isoprenaline.

®1 CC-3 FRIEFNROAEB A FEFREI R0
Tab 1 Effect of CIC-3 overexpression on mouse echocardiographic indexes

mm, n=8,xEs

Group IVSs IVSd LVPWs LVPWd
Control 1.0940.13 0.82+0.08 1.14+0.14 0.8540.07
I1SO 1.394+0.04" 0.96+0.06" 1.35+0.117 0.954+0.07"
AAV9-bv+ISO 1.44+0.16" 1.00+0.08" 1.414+0.23 0.95+0.08"
AAV9-CIC-3+1SO 1.254+0.16° 0.8940.08 1.2240.07° 0.8740.06"
F value 13.95 11.22 13.74 6.71
P value 0.011 0.013 0.012 0.020

Control group: The mice were injected with normal saline; ISO group: The mice were injected with ISO; AAV9-bv+ISO group:
The mice infected by adeno-associated virus 9 (AAV9) carrying blank vector were injected with ISO; AAV9-CIC-3+1SO group: The
mice infected by AAV9 carrying CIC-3 gene were injected with ISO. "P<<0.05, "P<<0.01 vs control group; “P<<0.05 vs AAV9-bv+
ISO group. CIC-3: Chloride channel protein 3; ISO: Isoprenaline; IVSs: End-systolic interventricular septum; 1VSd: End-diastolic

interventricular septum; LVPWs: Systolic left ventricular posterior wall; LVPWd: Diastolic left ventricular posterior wall.

2.4 CIC-3:id &R & 1SO # F09 / S LA 2 T
AF5tw H-EREER (E3A) R, X4
INERO WL AEHES VAR ToWr%e, 2k T 5 1
K ISO /N LR AR 2L, A0 A% WL /D10 i

PSR et 2k 5 (1K 3B) 7w, #H X R 4,
I1SO #H 5 AAV9-bv+1SO £H /N B0 JiE 2H £ Ja] J A
I %8 & BB 2T 4R TUAR Y 1S 22, 0 JIE 2F 2 AL R 1
fn e [ W2 4E 30 FR e (10.71£0.85) %.

B, ez AN A R AR R, UEEH 1SO T
FiUs /N IEZH 2% AP B 5 5 EA s AAV9-by+
I1SO 21 /> B0 IR 2 U8 245 2 ek 2% 55 1SO 2 AH L5
AAV9-CIC-3+1SO 4 /N RO ILEF 4EHES RL I, TG
WrEd, A0z A, A IS RN R
RIS, SXTIRA/N RO IEHZUE AL

(8.534+0.80) % vs (2.11+0.35) %, t=
2649, 20.67, P¥<<0.01]; 5 AAV9-bv+ISO
4 I #, AAV9-CIC-3+1SO 4H /s Bl Ay -0 I 2H 21
(i) Jo 0 I ) T 48 e O AR Bk 2D, 0 IR AT A fL AR
FEREAR LD A DI i (2.254041) % vs
(8.53+0.80) %, t=19.70, P<<0.01] .



© 194 «

WZEBE R 2021 4E2 H, A2

Control

Control

1SO

B 3 CIC-3 i FRIEME ISO ESH/NR O AEA LS

AAV9- bv+ISO

AAV9-CIC-3+ISO

AAV9 bV+ISO AAV9 ClC 3+ISO

LSFHE

Fig3 Overexpression of CIC-3 improving morphological changes induced by ISO in mice

A: Hematoxylin-eosin staining (200 X); B: Picro-sirius red staining (200 X). Control group: The mice were injected with normal

saline; ISO group: The mice were injected with ISO; AAV9-bv+1SO group: The mice infected by adeno-associated virus 9 (AAV9)

carrying blank vector were injected with ISO; AAV9-CIC-3+1SO group: The mice infected by AAV9 carrying CIC-3 gene were

injected with ISO. CIC-3: Chloride channel protein 3; ISO: Isoprenaline.

2.5 CIC-3 it kATl ISO #5890 Ko gl s
ANP ., BNP % mRNA £ iAF+3  1SO 2411 AAV9-bv-+
1SO /N IEZHZT T ANP . BNP ) mRNA #Zik7/K
S T X4 (ANP mRNA: 2.6040.17, 2.11+
0.20 vs 1.00£0.00, r=27.13. 1537, P #<0.01;
BNP mRNA: 1.31£0.36, 1.4840.25 vs 1.0040.00,
=242, 540, P <0.01) ; Ifi AAV9-CIC-3+ISO 41
INECEZHZR T ANP, BNP () mRNA kK FH45%
AAV9-bv+ISO 4TI (ANP mRNA: 0.8440.38 vs
2.11£0.20, t=8.36, P<<0.01; BNP mRNA: 0.954-0.45
vs 1.48+0.25, t=2.90, P<<0.01) .

2.6 CIC-33% F ik /)y BB A S L 2m g 42 AL 64
e a5 H AR AAVO 4 5 AAVI-CIC-3 4 /)N il
JEACC LA b CIC-3 i mRNA 335 7K - 4351
0.24+0.02. 1.38£0.09, CIC-3 & [17 35K -4 51
J1.4640.18, 2.71£030 (K 4) , 2R Y H %
2 B X (1=21.57, 622, P¥J<0.05) . iF ¥
CIC-3 3 kN FUR AR O WILZ AR B D) 3

2.7 CIC-3 it % ik 7 #) ISO 4k b i F 49 & L
a0 Too IS B BT S A UL, 50k BECZH A T,
1SO 2 > JUL 40 MMl oy M 1 [ (3.44£0.03) nA vs

(7.834£0.07) nA, 1=15.72, P<<0.01] , AAV9-
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Fig4 CIC-3 expression in C/C-3 overexpression mouse

primary cardiomyocyte model detected by Westerm blotting
AAV9-bv group: The cardiomyocytes were infected by adeno-
associated virus 9 (AAV9) carrying blank vector; AAV9-CIC-3
group: The cardiomyocytes were infected by AAV9 carrying
CIC-3 gene. CIC-3: Chloride channel protein 3; GAPDH:
Glyceraldehyde-3-phosphate dehydrogenase.
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Fig5 CIC-3 overexpression inhibiting the decrease of cardiomyocyte I, induced by ISO in vitro

A: Control group (the cardiomyocytes were treated without any intervention); B: ISO group (the cardiomyocytes were treated

with ISO); C: AAV9-CIC-3 group (the cardiomyocytes were infected by adeno-associated virus 9 [AAV9 ] carrying CIC-3 gene);
D: AAV9-CIC-3+1ISO group (the cardiomyocytes were infected by AAV9 carrying CIC-3 gene and treated with ISO). CIC-3: Chloride

channel protein 3; ISO: Isoprenaline; I ,;: Volume activating chlorine current.
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