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[ Abstract | Objective To observe the ameliorative effect of inhibiting acetyl-CoA carboxylase 2
(ACC2) on cardiac dysfunction in septic mice and investigate its underlying mechanism. Methods Mouse
model of sepsis was established by cecal ligation and perforation. A total of 24 male C57BL/6 mice ( aged
8 weeks, weighing 20 ~ 25 g) were divided into sham operation group, sepsis group and ND-630 +sepsis
group. The cardiac specific ACC2 knockout ( ACC2*") mice were constructed by Cre-LoxP recombinase
system , and ACC2""* Myh6-Cre” ( ACC2™") mice were used as control. Several genetically engineered mice
(8 weeks old, 20~25 g, male) were divided into ACC2""+ sham operation group, ACC2"" +sepsis group,
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ACC2*Y +sepsis group, ACC2*“”+Mal-CoA +sepsis group, and ACC2*“”+sham operation group according to
the random number table method. The contractile function and myofilament calcium sensitivity of
cardiomyocytes were measured by a cell microtensiometer. Western blotting was used to detect the expression
level of ACC2, and ELISA was employed to measure the level of malonyl-CoA ( Mal-CoA) in myocardial
tissue. The survival of the mice in 36 h after sepsis was observed. Results Compared with the sham
operation group, the contraction amplitude of cardiomyocytes in sepsis group was decreased markedly,and the

27+ sham operation group,

calcium sensitivity decreased significantly as well (P<0.05). Based on the ACC
the ACC2*" + sepsis group showed significant improvement in myocardial contraction compared with the
ACC2"" + sepsis group, with the contraction amplitude of cardiomyocytes recovered by 48. 1%, and

24M+ Mal—CoA + sepsis group showed a notable

significantly restored calcium sensitivity (P<0.05). ACC
decrease in myocardial cell contraction amplitude and a significant decrease in calcium sensitivity when
compared to the ACC2*" + sepsis group (P <0. 05). Compared with the sepsis group, the contraction
amplitude of cardiomyocytes in the ND-630+ sepsis group increased significantly, and the calcium sensitivity
of myofilament also increased (P<0. 05). The expression level of ACC2 protein in the myocardial tissue of
mice in the sepsis group increased compared to the sham operation group ( P<0. 05). The level of myocardial
Mal-CoA in the sepsis group was higher than that in the sham operation group (P<0. 05) ; Mal-CoA level in
the myocardium of ACC2*“"+ sepsis group mice was lower than that of sepsis group (P<0.05). The 36—hour
survival rate of the ACC2*Y+ sepsis group. mice was 37. 5% higher than that of the ACC2"/ + sepsis group
mice. (P<0.05). Conclusion TInhibition of ACC2 exerts a protective effect on myocardial contractility and

calcium sensitivity in septic mice by reducing Mal-CoA.
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2N B AT AE YR 28 W [ SYXK (7))
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HL g S AR B 5R TR AR AR AR
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[ AMUWEC20224867 |, H fif £ #:1E 7 & 2h ) 1& 22
BR

112 254 55 BSA [RIPA 2L A L
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W3k 3 b Pt AE Y TRA BR A Al ACC2 Hit {4k,
B-actin PUIRIE B 3 [E CST 4:#)/s 7], NaCl NaH,PO, |
HEPES i \NaOH ,CaCl, g [ b4 TAEY) T2
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T e EE A PRER 1T R R L KCL, MgCl, | 4 i 12 |
MgSO, + 7H,0 . K-EGTA 4 H £ [E Sigma /7], Fura-2
AM ) B 3£ E Invitrogen 2\ &, ND-630 I H 3£ H
MedChemExpress *E ¥R 2 B ToHs & K 6 B Mk
FEAES G QR I i B AV S KB 1 4% B A PR A
TR HA 1 Ty e

1.2 Fik

1201 Jesge /D USSR 1) i) £ KN BN Js 1 53
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BB TARX RS 28, T AR IR REE—
K 1.0~1.5 em Y1, 2555 5 W, R IEAR 208 5 b
FEMEHERR T H i, DA 4-0 278 B S L — D HAR
297 3 mm ByFEEk, H 18 S {3 A 5 Sk I 1l A4 5T 2
FEBR, B D& N AW IR AL B 1 T e 2
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1.2.2  DAUEESRE ACC2 RER B FR /D B (ACC2Y)
g 8 FLAC ACC Zo A /NI T F2 AR3R15
ACC2™ 4l 4 /N B, 5 Myh6-Cre 41 g /D Bl 5
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/N H L5 F] F4 8 Myh6 Cre/ACC2™" ( ACC24M)
AN

1.2.3 @R RN IR R 2 F2 F3 F4 {8/
ARG 2~3 R TS, 83T T 1 mm FRE AR RIS
[ DNA, Flox 5| 4¥ ¥ %) : 5'-GGCTAGGTGCCTATGA-
ACATGA-3' ( 3551 %), 5 -CCTATCTGAAGGAAGG-
CTGCAAAG-3' (Tl 519 ) ; Myh6-Cre 5] ) J¥ 51:
5'-CATATTGGCAGAACGAAAACGC-3' ( Bl ¥),
5'-CCTGTTTCACTATCCAGGTTACGG-3' ( R8I W) .
PCR X WK & : Premix Tag Polymerase 12.5 L, [Jjif
G191 wL, FUESIY) 1w, CREEK 9.5 wL, Bitl DNA
1wl RGFFRELT :94 °C 3 min—( 94 °C 30 s,
60 °C 355,72 °C 35 s) x35 MEHF—T2 C 6 min, P
HEZE T, A BN W R M H DK AT 45 SR 0 DR /) B 3
R B 378 bp &5t &, % K flox/flox 455
P 378 bp+311 bp 557 &, B N flox/+24 51
311 bp 5573, % O P A AU (wild type, WT) ;5 81
413 bp a3, %55 R Cre PHYE,
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OBFRA AT ; QMR IELL 47T B 45 L2 AL
ARHIVEM AR o 1 5 86 B2 L2249 (50 mg/kg)
R G O, 2043 250 LA A , I8 B TonOptix
geka il C LA M 46 T e 5 L2285 BUEME (n=8) 5 F)
H Western blot &5l /)N f.Co LA 2R ACC2 R Kk
IKF-(n=3) ;R A ELISA 7552 .0 L4124 Mal-CoA 7K
F(n=3),

B ACC2AY /NELE ACC2" /NS : DACC2™ +
RTFARL ; QACC™" + e B oE 4H ; @ ACC2 + e T3
2o WER/NER 36 h AETEIE I (n=16) L WLIS 4R D e
L2255 EAR A (n=8) 5.0 LA MO s 4 Bh RE VK &2
(%)= (ACC2*" + R FEAE AR AR — ACC2™ +Jife
KELLFEHRIE) / (ACC™ +{E T AR AL H5HR M) x100%

B ACC2A™Y /N, e MBEHL AL F R E DN
DACC2* M+ FARYL; QACC2* M e FFAELL o 32 0>
ILZLZT Mal-CoA /K- (n=3), Bt ACC2*" /)Nl 4% I8
BEHLEC 21250 0 : DACC2YY + e i gE 4 ; @ ACC2YY
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BT, UK B 4k 2 % 30 min, 11 000xg .4 C E.L»
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(1:2000) 4 CHFE A, feJo H TBST ke E —
P (1:25000)1 h, FAMGLLIMNAGEE R G, 3k
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1.2.6  2Ee/helo g /NG LAY
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JIE,5 min J5 R TCES & OB A AL, Ak 200 1T 20
JIEAE R B U O E ST ) B T W A9 KB i B
PRy, B AT (b, DA 5 B0 LA i 5 R
FHWREERBE 245, B e K A BT 1 mL & Ca™
(1 mmol/L) & R,
1.2.7 U JULZH LS 4 21 e S 85 B0 Pk ) LU
S 0 AT 455 ) R8I R Ty V4% LAAS DR i SR 5 1) g ik
AT ¥ b R S S A0 LA B T Fura2 AM
(2 pmol/L) Z bk LI B 15 min, B 5 4 F 38k fin
2T A0 M vk I3 A (56 B Tonoptix 23 7)) B 378 Al
tL LA 1S V1 Hez (8 SRR ILZE A . JF ] 340 nm
55380 nm I < Y A4 58 AP I 6 43 ) BRI A0 L, AR
480~520 nm Ak &5 P X R A 2¢O 3R BE . 340 nm 5
380 nm BK (1) 5 S5 BE LA (F340/F380) A2 1k fz Bt
TN ES RS . 305 15~ 20 WL RA E Wi i L
R BEARE h 2 B s s th 2, 5 ] TonWizard 214K
HAG O a2 5 7 X a2, 9f b4y
vt S O LA RIS s T e A « W e R e KU 4
R PR AE . LA R i AR AR, IH— AL K
ViR A o 2 ot it 28 O — AR LT 4 B = sl
AWK B/ g DLW ) o i — 2P Bl 48
ik 551 A IR il 2 R G, 2l UL 46 0 R R S 4

JHEL PR A A AR T T o 22 kIR AE— AR
TGRSR AR, T — R WL IS R = (R
JULT B — sl i 5 WL R ) 7 Gl B LT 4 B -l
AR WL ) 5 LA IR] 25 R 4 09 45 5 O A2 Ak i B
A Ca™ i (360/380) 1 Ak bk, A Ca® Ji (360/380) =
SBOBCAR I TR BE a0 0350 — T TR BE a0 e300 AE
S22 &7 3K 50% T, 20 i N A5 252 fL iR B (EC50) 24
USRS o BRI ECS0 (B AT PR B Y A5 B8 3R
W TSR A
1.2.8 /NRAATETEOOUEE /N B 37 e B i 52 78
JG L HEA G E U T SR AR, B R ROK . AL
PE 16 h J5 , B/NEFIRER 13k, B IiEE 36 h, it 5%/ R
(R PR 2 RN A5 B [
1.2.9 O HLZZT Mal-CoA 7K -l JU s 53 18
EL LG 22401 (50 mg/ke) JBRIF /IS BRUS , B0 i 2H 2k £ 0
BIRE, AT B R B PBS 78 47 3 %% v 75 43 F B8
1 000xg .4 °C B> 20 min W& I3 , 5% FH ELISA 74
I 1375 H Mal-CoA 5,
1.3 %it o

K SPSS 27. 0 it 343 i o BRI LA x5 3
N, BRHEHE 2R T Shapiro-Wilk 246 30 845 1E 51
TFE IR0 # WAL 2 8] L3R I SRR A ¢ R 3
220 W) L BR B IR R O 2240 B, 5 26 A 55 R
Tamhane’ s % 4b ¥ AN FF A 1E 2 0 i 09 5088 R H
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2 %R
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25 DS , 2R I R WSO I BE T R A KRR R B
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S S S AR AR (& LE) WA SR
AR LLHR , e B AE 2H 1Y 45 BURR P 78 A ECS0 S 35 15
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2.2 WSS SRS R ACC2 R A5 /) RS JIE T Ak

B AR 1E R
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30 3 B R I P K S o R A ([T 2A) o FATR SR
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