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[Abstract] Objective:To determine the effect and mechanisms of monocarboxylate transporter 1 (MCT1)-mediated mitochondrial
lactate shuttle on ventricular remodeling and heart failure induced by transverse aortic constriction(TAC) in mice.Methods: An animal
model of cardiac hypertrophy was created by TAC in male C57BL/6 mice.Cardiac dimensions and functions were evaluated by
echocardiography after 2 weeks,4 weeks, and 8 weeks following TAC ,respectively.There were four groups: (DSham-operate group ;@
TAC 2 weeks group; @TAC 4 weeks group; @TAC 8 weeks group.Intracellular lactate and malondialdehyde(MDA)were measured by
colorimetric, the proteins expression of cleaved-caspase 3 and MCT1 were detected by Western blot.Results:As echocardiography
evaluation , the mice exhibited cardiac hypertrophy after TAC 2 weeks, heart failure after TAC 4 weeks,and severe heart failure after
TAC 8 weeks.An increasing gradient of lactate and MDA concentrations,as well as cleaved-caspase 3 and MCT1 protein expressions
were identified in the sham,TAC 2 weeks,and TAC 4 and 8 weeks groups.Besides,the concentrations of lactate and MDA and
expressions of cleaved-caspase 3 and MCT1 were also found higher in the TAC 4 and 8 weeks groups than those of the sham and TAC
2 weeks groups.Conclusions : MCT1-mediated mitochondrial lactate shuttle plays an important role in the development of myocardial
remodeling and heart failure.The molecular mechanisms may be through inducing oxidative stress and activating mitochondrial control
of apoptosis.
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1R FUBTS AR TT O ) 3 3 AN 75 0L 0 E R
HRFR ¥ iZ2 5 1 (monocarboxylate transporter 1,
MCT1) A 5 1 LR LR 28 AR AE.O LN i RE £ 1351
IR R A CHEVERYAE T, AR T ZORLAR FLIR 57 4R
Xof oL 2 HE AR KU 0 5 vy 1) S W 1) A 56 4 B B TR
AR SCAPL 3 1 SN B B kS A AR AR B S L
LML AR LR 25 182 %) 0 25 FE A FLC ) 3 0 1 52 ), I
RO H AT BERYHLA

1 #HEMTE

1.1 M

HEPE CSTBL6 /ML 40 H il 9%, KT 20~25 g,
8~10 JAl %, th g nt EERL R = sh Wy sc g oo SR [
FUES : SCXK(754)2002-0031 ],

LR AN — 1% (malondialdehyde , MDA) ¥k J3 45 il
5 & (R 5t A ) R BE 5T ) 5 L JB R RN
KL R IBOR & (R LA IR R AT R
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Technology /A Al , 3¢ [E),MCT1 $t {4 (Chemicon Inter-
national 23 7] , 3¢ [#), GAPDH $t /£ (Santa Cruz 28 ],
ESEE)

/NI AL(ALC-V8 &Y, I LR BHEE A W)
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4 41 . OEFARY;QTAC 2 41 ;BTAC 4 AL ;@
TAC 8 JA4 &4 10 HU/INERL, 4905 B Ll 22 4 7 I
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HitEH
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ventricular ejection fraction, LVEF),
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LVEDD BH & 5K (P<0.05), LVEF 1.3 T [%(P<0.05),
FW TAC RJG 4 JH BBy skpE.0 U S, By ig
PACES B J1 580, 5 TAC 4 A 4IAH L EL, TAC
A5 8 J& IVSD & LVPWD 75 # (P<0.05), LVEDD

#E— 297 5K (P<0.05), LVEF 4k 4 F % (P<0.05), & H
TAC RJ5 8 B E.O Ty 3, OERWEBY
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Table 1 Cardiac functions of mice evaluated by echocardiography

(xs)
RF AR TAC 2 J& TAC 4 J& TAC 8 J&
IVSD(mm) 0.711£0.119 1.294+0.205 1.217+0.166 1.086x0.146™*
LVPWD(mm) 0.802+0.117 1.285+0.226" 1.224+0.223" 1.069+0.218"*
LVEDD(mm) 3.404+0.214 3.095+0.206" 4.182+0.267* 4.641£0.231"%*
LVEF(%) 75.72+£3.151 65.55+2.897" 43.64+3.947% 31.56+6.877%*

ST AR, "P<0.05;5 TAC 2 JHH I ,*P<0.05; 5 TAC 4 FAH L, *P<0.05,

2.2 B Rou L L b SLER A= MDA R E
S5RFARMAMLE , TAC RJF 2 4 08
AN BLO WL S b ZLRR VR BE AR IR T i3 1.57 A% 2.12 %
1 2.25 %5 (P<0.05), 1B 42 TAC K J5 4 J&F1 8 J&.0 WL
AP R E T W% 2% 57 . SIRFARAMILE,

TAC RJ5 2 Ji 4 J1 J 8 Jil.0 L 21 MDA ¥ 4K
WH R 1.79 45 .2.97 £5F1 3.19 £%(P<0.05), {H /& TAC
ARG 4 R 8 JH.L LA L MDA ¥ B2 TG i % 2% 7
(#%2).

F2 HHMROHALRFEERT MDA RE

Table 2 The concentrations of lactate and MDA in mouse myocardium

(x+s)
FARA TAC 2 J& TAC 4 J4 TAC 8 J4
FL# (mmol/g prot) 0.822+0.165 1.287+0.185" 1.740+0.162° 1.847+0.153"
MDA (mol/g prot) 1.238+0.249 2.211+0.387" 3.674+0.340" 3.955+0.276™

HRFARLIM L, P<0.05; 5 TAC 2 A L ,*P<0.05 .,
23 BADRSIEL AR EG FL

SEFARAH TAC 2 A HH LA, TAC K5 4
JEF 8 JE O WL iR MCT1 & A £ A B E T
(P<0.05) , {H 23 W 4 2 [a].0 LR R iR MCT1 2 1 4%
TR FEZESE ), FEF, 5RFARLF TAC 2
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Figure 1 The protein expression of MCT1 in mouse

myocardial mitochondria
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Figure 2 The protein expression of cleaved—caspase 3 in

mouse myocardium
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PR 5 R 5 3 34 3l 3k MCTs s A2k SE B . H Al
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HAES A LR UEE R 78 A SN RO L
LA XS R 1) MCT1 i 23k LR 2 40 i G 41
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FRATILEE T M WUAE IS g0 7 320 % 1k R R B sh 25
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