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6 FEFAE FRHE i1 A+= SIRT3 M E RS
ZiEs | ERMREE OISR
RKEE" Kk B 480 BY4L) EFIV sk

(VISR R MR A b, D 261053 7 INARE ASE IR RO RE BEFFL, TR 250132;
V IRINIE MRS DU BE PR R AL B2 2R, F5N 215000)

BE BB ALBBEEHREFTHERE (caloric restriction, CR) XFEZ4# (lipopolysaccharide, LPS) FTiFFAYMeERAE L L
¥ (septic cardiomyopathy, SCM) BRI, JHHEE CR ZFELNURIYERHLET, b SCM BT $& A7 9 5w A EE I 4k
5. FiE 48 H8Julldny20~25 g it C57TBL/6 /N, FEAL MM AEH, 4302l CONZ ., LPSA . CRZFMCR+LPSH, G4
12 2, CR#5 CR+LPS 413 M FR 2 il J it A RN sk B4, 56 1 A 09 CR % & W BRI T 80%, i 5 BRIl A
60%. 6 J& CR T Hn, 441/ RUE IS B A B KB LPS (10 mg/kg) , 12 h a0 2Rl , SR BOL R A 7%
ELISA M2 i 7 245 P 7K 5 4 s AR AR AN R M 3 0o WU 5 O WLEHZUD) |43 SIASCHE B 0 R G g 58 64 {0 ;. Western
blot £ .0o LAL LR AE A F (TNF-a, IL-9. IL-18) . S AL N T (iNOS. SOD2). JHT-#HKCHF (Bax/Bel-2 HL1H .
CASP3) FlISIRT3/SIRT6 Hy kK. 458 LPSHHE12h, EFMFS{HRZE FF, LVESDIE R T 5E; CRTHAEGE I
WM EF R FS{H, BEAKLVESD. JA2EMINEIEFR (AST. LDH, CKFICK-MB) {7 LPS 7S e .0 WU S 4574
FEAELALC IS, 6 8 CREES TR bR oM. LPS i 59 7T b 2515 i/ BRAG PR RAEKT (IL-1B. TNF-a), SRFEstl
Western blot & Bl LPS i 4 2. 3% IR OWHSURIEMEEE (TNF-o, 1L-9, IL-18) . EfLNIHAAEEE (INOS, SOD2) i
JATMREH (Bax/Bel-2 HufH . CASP3) MFik. 68 CRTHIRENS B8 BEAVEAREEATE, T OHALURAE . A Lh
AT HIEE HRYRIE . BEAh, LPSTES 8% N /NSO L4141 SIRT3 Al SIRT6 4 (H A9k, H CRTWin[ 9% & SIRT3
FEAMFEL, i 65 CRABUSHIPT LPS 1 uir) SCM, 5O INRE TR, OMESHHi . 20 . SRR T, HALH
A RES I 5 0 UL SIRT3 FahAH G

XKH#1F
mESES  Q418, R331

Wi (The Lancer) Zi55oBiiiil, MeFEAE
TAER3 100N, BHEFHES5007 NS, Kk
BEAE 51 AL A0 LA P 2 o L HL e ™ E A O R
SiE, A 10%~70% 19 MEFEAE B EAT O3, /]
SECOIRERERF AR O R E, SETRIE 70%~
90% Z [A], JEMEHIESET A BB Z— 2, ik
FEAE O AR (septic cardiomyopathy, SCM) i)k
W S EALNEL . RAE . DAL T2k AR ) BE
PR A Z R AW SR, MEEEAE O L A
)RR KL B 25 SR A R R ok, AR
FEEH . R BT, PRSI AR AR T ok
Bii6 M REE 175 A& 0O U, SCM 8 3 32 253 1 W

PARERE], IR2HE, MEEREOHUE, OLJE, SIRT3
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1 25%~50% R o 2451k, CRE#H
SEUERAAT DAREATGCo MU . WEDR | i R 22
AR, DIERTTEHESI RSN (46
WFLsh¥) B e 7. Mitchell & ' fRIF5E I,
CROXFO I/ A PR 3P 00 5 PR 3 138 R 2 B () AH
X, HREMIE, CREREEMA, Frezmta)b
KA . FIL, P& CRIHISCITIETTRES
SCM IRIFHEHEBT ML 2

Sirtuins (SIRT) FH X P9 Bl AR HEE 04 — A% 1 IR KK
PR B K AR, FEVHEL S T A A T A B
(SIRT1~7) 1, Hrp, SIRT3 # ik b J 2 b AR it
FT AL S ] (1 BB 7, B T4k
TRELIT . STRT3 4 1 ) 1811 0 410k 2 Bl HASUVE Ry el
5 SCM., L 85 A1 560 I D) BB 25 L A TR e R Y7
RUO S HHT TG A P T SIRT3 A4 AL
B AR 2R Tige, IR IRy R
T At ok 14 0 RE & 7 4 ;i 3 40 i AKT/mTOR
ERK1/2, TGF-B/Smad3 FI#7G GSK-3p LLAMil.Co L
LYl EAZIELC LA T IHBRTE TR AR
(ROS) FFIM £k A 1 s A0 il Co I s 45 -2
AL, Sirtuins 225 o SIRT6 5.0 JIE ) RE %5 U AH
XK, L MAEEER H AT GEE AR % . diM
rRINE-Y [N R {E I i K= A VR Qi E U
SIRT6 5 SIRT3 Z [A]fF 145 545 V-5, SIRT6 i &+
VAR LA 2 HE G F 2 (Nef2) A%
SEIGE, TEHEEHE SIRT3 JE N Bk, AR
WL B B 52 S A R 05 S i 3 . RE,  SIRT
FI AT g2 U LB T AT T e TG T LA

AT Ao B ) T Jife 752 0 O LA 1 0 1 A
SIRT ZKJGAEH A AL i ATE 2, AR AR
7% CR‘E Y IE Z M (lipopolysaccharide, LPS)
% 519 SCM M SIRT3 . SIRT6 76 H R #EAITE T ,
kBl ity SCM A 5 24 W 4 BFF 5 R s DR 1z FH 42 (LS Atk
P

1 #M#EFE

11 SRR 454A

8 JEIMS Y 20~25 g It C57BL/6 /NFR.,  SPF 2]
I, HREA~6H, AKX 120, %E12h, AH
oK, WREETEE 25°C, AR ZBER R R
SEg sy RIS, A S S T S
LU ZR 55 = R B K 2 2l W DR AP S e 22 D s It A
(2021SDL503) . 48 H/NERBEBENL /T4 40, HR4H
125, 758 CON4l, LPS4l, CR 4 CR+

LPSZH. CONZ . LPSAI/NRUIEHIKE, CR4LY
CR+LPS /)Nl 47 6 J& Y CR T3, 6 J& CR T
Jii, AL/ RS LPS B A5 iy AR HEER K
12 LPSHESHAR

Frit 10 mg i LPS B3f  (Sigma, L6529), fiff
FAEBRER KM BE A 1 /L WREE (W W . LPS 41 A
CR+LPS 41/ RIS I FE ST LPS, A 13k, T 4945
iR 10 mg/kg R E, AL/ B S A Y AR
Fhok U, LPS {EST 12 h F /N RO ThRE, RS
HATH
1.3 CRAE

SHEAAM T 7T CR AR, HHE/MR
Hit g PR eEf%/ hEii—H 55—
H AR [T B) A plbe a6, el 1 8], ml A8 &
/N H B e . EUSEERTHT, CR4LS
CR+LPS HJeIEH MEFR 2 J], [l i3 8 /N LAY
e ar, FfJE 34T 6 A/ CR T, 7 CR T il
[, MBI BEANES, 55 1R CR % & MR
AT P i1 80%, & S JABR I 60%. HR 4
CON @ fric s ny P-4k &, &% 17K CR4AH
5 CR+LPS A nyk & . [RII A A PR i 1 IR JF:
5K
1.4 BELE

S AR R /N B, B RS [, e S G
B, WMHETHNDWESE BB RGE (Vevo,
3100) P/ BLC WS A S PR G OL,  IFDNE AHDC
LIREFEPR, HOONEM B EYR st i,
FE 55 1153 %0 (ejection fraction, EF) . 4 % 43 %
(fractional shortening, FS). A0 Wi AR N2
(left ventricular end-systolic diameter, LVESD) .
TE D EE IR AR NAE (left ventricular end-diastolic
diameter, LVEDD). DA FAZH T 115 EF AR :
EF%= (LVEDD - LVESD) /LVEDDx*100%.
1.5 miFEmix

7 IS SR T/ BB BR LML, 4 E 6 h s iF
fFE0 (4°C. 2 000 rpm/min., 2 min), B Ei5 4
FH o ik B EK A B SE 4% (enzyme-linked
immunosorbent assay, ELISA) % Ifil 7 48 i K
K. JE IR SE I F o (tumor necrosis factor-a,
TNF-a) . FI4+%-1B (interleukin-1B, IL-1B). i
4 A S A E O WU de s LT O LG

W) RA @ R aA K % (aspartate
aminotransferase, AST) . JJlL & ¥4 Ef (creatine

7

kinase, CK). FLM AL S (lactatedehydrogenase,
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LDH) A1 J B2 ¥ B [W] T B (creatine kinase
isoenzyme, CK-MB),
1.6 DAELHERE

HGHS 3/NBRC R O 4% B 22 58 Y I s i
E, R TANEIE . U)R MHSEE S, Sl TR
ARZ ML (hematoxylin and eosin, HE) ¥ty
FONHM LSS GO, D IRU R S =
KL IRAREGA | Prageta . BKE AL B
Bk
1.7 Western blot

FRupif ORI, ST 2R
DR A T, BCAEHTEAWENE . 5
JE1T Western blot SE55, Al () 2 H B 45 . TNF-
a, IL-6. IL-9. IL-18. ifi & — A b & & W
(inducible nitric oxide synthase gene, iNOS) . #i%
1k W) B AL B 2 (superoxide dismutase 2, SOD2) .
SIRT3 Ml SIRT6. HAALBRELIEE F B BAE . HLIK
R HM L OWE P, WA bRk Aot R
¥ ol Image JEAE 0 4 IR (AL
1.8 GBEWRHLEE

VIR R T W8 | BREETJOK ORE, &5
FKEDE. HU R & TR, i AE&E®
EDTA BB W EE 10 min, BHEER. 51T
5%BSA ], —Pr4°ClR W E LR . —H37°C
MEE 1 h, PLIOEHKE R (% DAPD EHH | IE
L RTA TGN S R
19 Sit=4aHh

JIT A E A LS 48R ifE 2% (meantSD) £

7N, K FH SPSS 22.0 B A X BE AT G 2 E
AR E I 220001, YIP<0.05 h 2R HA
Giiterm L,

2 4R

2.1 CRFHI/MNREAEEEM SN

X IO R R 6 JE] CR A FUd 1) g A R an A 1
firn, 0~2 JE MIE PR TR, 4 41/ RUARE %A 2
Sk 2~8 A MIE CR T, CRTH/NRAYIAKRE
BN, HAEX R B B EERNE (P<
0.001) .

6 JE CR J& 7 &F LPS ul 55 i (il A= BRER /K, X3
) R Z 5 BOM R SE i S8 T et (R D)o ST
LPS 5§ AF H 3 /K Bif CON £ F1 CR 411K %A 25 57
PE, S LPS oA AR FEER K S, LPS AlRE AF fk
BEKRKT CONA (P<0.05); CR 447k 1
fn, B CONAKRE A B 2R (P<0.001);
CR+LPS 1A T T iR /N T LPS 4, 255 W%
(P<0.001). AN, LPS4LFTCR 4.0 B 15 5
(heart weight/body weight, HW/BW) & & X T
CON4| (P<0.01), LPS4. CRZ4] I CR+LPS 4|
Z B[ HW/BW AR A o 2 22 51 . CR AR
T CON 41/ BB 52 5 I 1 i B & R IL (P<
0.001); CR-+LPS 41AH%F LPS 1Bt =215 i 5 &[]
FE I ZEREAL (P<<0.001) . FRHH 6 J& Tk £ BRI T {4
H . HW/BW LUAEFIFRT S2 05 7 e i 2

o -~ CON
& LPS
o -4 CR
Ry ~ CR+LPS
W
=
S
g
m 20_
15 T T T 1
0 2 4 6 8
week

Fig.1 Results of weekly weight changes in mice
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Table 1 Parameters results of mice

Basic parameters CON LPS CR CR+LPS
BW before LPS injection/g 28.33+1.69 27.36+1.67 18.97+5.33%** 19.02+4.4%
BW after LPS injection/g 26.58+1.51 24.92+1.38* 19.18+5.82%** 18.93:+4.24*#
ABW/g 1.75+0.5 2.58+0.48* -0.5+1.59%** 0.25+0.80%#
HW/BW/ (mgg™") 5.63+0.52 4.72+0.53% % 4.61+1.37%* 4.48+1.09
Epididymal fat/mg 351.39+66.08 315.18+65.50 99.58+49.04*** 106.71+41.00"

Notes: *P<0.05, **P<0.01, ***P<0.001 vs CON; “P<0.05,

2.2 CRTFFBHLPSIESRI/NR O INEE T %

LPS 1 ESHG 12 h, *F4 4/ k70D femiat .

aE BN K 2 TR, LPS 20/ Bl EF Fl FS LB A T
CONZ I E TR (P<0.001), LVEDD A5 & Ay
FWLPS I

ik, {H LVESD % % Jt& (P<0.01),

(a)

#p<0.01,

"% p<0.001 vs LPS. BW: body weight; HW: heart weight.

FFEUNROIRIR AR TIRE TR, HFREEFE N AL
FUAE AR NI NS R . CRAVNERULIIRETE
FrAH EE CON 41T B 245 fk . CR+LPS 41/ EF il
FS A LPS 41 i ¥ F+ i (P<<0.001), LVEDDZ
H B F3 4k, (HLVESD 5. T (P<0.001),

(b)

EF(%)

LPS
(d)
Rk Rk
M
.
0

CON LPS  CR CR+LPS
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CR CR+LPS

ain
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Fig. 2 Effects of 6—week CR intervention and LPS on cardiac function in mice

(a) Echocardiographic results;  (b) EF value; (c) FS value;

0.001, n=6.

23 CR:Fi‘Jﬁi‘ﬁFﬁLPSi?é—ErE’\JIJ\ﬁlﬁ\ﬂﬂ?ﬁﬁ

XF4/NERGO LSV 5 E AT HE Yo fr, 455
K 3a ffrsx . CONZL.CILAR BT ARG W . HESIAT
J¥, CRAIMIL CONAIEA WE2H; i LPS4lL
WA SZEAL, BEREMMPEN, ONF4EE
EL CR+LPS 40> WLAH M 25 T 25 4 HE 51 07 5 2l
3, 7R CR AL BRI 55 T LPS 41 .0 UL 45 44 22 45
PRI .

(d) LVEDD value;

#kk P

(e) LVESD value. *P<0.05, **P<0.01,

XoF /7N BRIV Hoc LB R R A T A, 45 2R n (%]
3b iR, LPS /NG ILE CON 41 AST. LDH.
CK-MB &&= g 7+ (P<0.05), CK&&A LTt
B, (B EE 5. CR+LPS 4] # LPS 4]
LDH. CK. CK-MB %% & F (P<0.05), AST/K
I BES
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Fig. 3 Results of the myocardial injury test

(a) HE staining (x500);

24 CRTHFBFLPSIHESA/NRIEIFAEGEF AL

Az /0N BRIV TP R AEFR AR i, A5 A A A
dafii/n, LPSH% CONZH TNF-o., IL-18 & i i
JHE (P<0.01), i CR+LPS 2H % LPS 40 TNF-a.
IL-18 & i i E AL (P<0.01),

i 12 Western blot K il £ 2L TNF-o, IL-9, IL-
1I8SEHEIL AR, WE4b, ¢, LPSA1% CON
20 TNF-a. IL-9 FIIL-18 ZE (1 ik B #F 5 (P<
0.05); CR+LPS #H % LPS #H TNF-o. IL-9 #l11L-18
BHREBEE T (P<0.01), [[EIEF, /N IED]
R RPEFNEE RSN, RS LPS 12 h)5, FOgEAl
Mo AL LA A B A0 TL-18 PR # 3k (K 4d),
P75 IL-18 HH B W A R R s, ELC JULZR it 3
TSR IL-18, SR E O LA
2.5 CRTFMFELFLPSIHESHI/INR OISR

18 1o Western blot K6 {1l 2% 2H S 4k I J3AH 5 2
(SOD2. iNOS) ik fk, GE SHr~, LPS4]
% CON 41 SOD2 # [1 & ik It F FE (% (P<0.05),
iINOS #E &Ik & & (P<0.05); CR1L# CON
4 INOS 18 ML (P<0.05); CR+LPSZ
B LPS 41 SOD2 # |1 3R ik W # F+ & (P<0.05) ,

(b) serum levels of AST, LDH, CK, and CK-MB. *P<0.05, **P<0.01, ***P<0.001, n>3.

INOS £ [ 33k i 3 F#IL (P<0.05) .
2.6 CRFImFBHFLPSEHE SR O ANLZHARE T

w6 firs, i3 Western blot 43 M7 T 0> LEH
ZUAT ArEYI R RS . 4R, LPS TS
FUNROAUR AT HFRIE (Bax., CASP3) W3
9, PUHTIE A Bel-2 %35 R, Bax/Bel-2 HAH
WETE (P<0.05), Haifly CR T X /MM T
FEARFIAEA W, {06 R CR T HinT Ll
LPS {05 S 0 /NGO R T8 H ) B (P<
0.01), HLF| G /N LA IE T A/E FH
2.7 CRTAFFLPSIFES AR O ALSIRTIE B Rik
TF%

t T SIRT K&l b1 (SIRT3. SIRT6) XJ.0yiiE
WA S VEH . BRI e — R 5E CR B O WL 1
KT SIRT3 . SIRT6, i1 Western blot 4 i
SIRT3. SIRT6 & [FKINIEHM . WK 7Pw, CRY
/NER ¢ CON 41 SIRT3 2 [ # ik B & & (P<
0.05), SIRT6 JC It 3 22 5+ M ; LPS 41 % CON 4
SIRT3 1 SIRT6 & [ 43k 3 FEAIL (P<0.05); CR+
LPS 4% LPS 4 SIRT3 & I £k B F & (P<
0.01), SIRT6 [1FRIATC I 2 51k .



“6° WL ESEYYIEHE  Prog. Biochem. Biophys. XXXX; XX (XX)

(b) CON LPS CR CR+LPS

(a)
INF-a 1§ 5 BECY

* % * %
40 I | —— | 1504
GAPDH \ PR —— ‘ 36kD
30 pe
E d E 100
] E IL-18 - — 22kD
= 207 - —
2 Z s0 '
= 10 = GAPDH> | s i _-Jw\n
0 0 ] . : - 1L.-9 | e B . 16kD
CON LPS CR CRHLPS CON LPS CR CR+LPS
GAPDH | S o e | 30kD
(C) * %k *ok * %k * %k
—r— * * K 16 M1
1.5+ 1.59 /1
= = Z 1.0+
£ 1.04 g 104 =
< [ = <
] o® L] &
3 = &
) .o o A 4
£ 0.5 T 0.5 = 05
- . =
L
0.0 T T T T 0.0~ g
CON LPS  CR CRHLPS CON LPS CR CR+LPS CON LPS CR CRfLPS

(d)

CON CR+LPS

IL-18

Merge

DAPI

Fig. 4 Results of circulatory inflammation and myocardial inflammation
(a) Serum levels of IL-1B and TNF-a;  (b) Western blot detection of the expression of inflammation-related proteins in myocardial tissue;
(c) expression of TNF-a, IL-9, IL-18 proteins in myocardial tissue; (d) immunofluorescence detection of IL-18 expression in myocardial

tissue (x200) . *P<0.05, **P<0.01, ***P<0.001, n=3.
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(a) (b) ()
CON LPS CR CR+LPS "
* * 1
SOD2 |WS—————— 5D . son _* *
o 2.0 1.6
GAPDH | e sws s | 301D - £ *
[ S 1.0-
, - 2 1.0 2
nos [ MENERES | o s,
0.0- 0.0-
GAPDH | " s e | 36kD CON LPS CR CRLPS CON LPS CR CR+LPS

Fig.5 Western blot detection of oxidative stress—related protein expression in myocardial tissue
(a) Western blot detection of the expression of oxidative stress-related proteins in myocardial tissue;  (b) SOD2 protein expression;  (c)
iNOS protein expression. ¥*P<0.05, **P<0.01, ***P<0.001, n=4.

@ CON LPS CR CR+LPS (b) ©
B2 (MR W W | sap - o~ X il i N
i 1
BAX lomm s s s | 5 ip 15 =
[ ]
a4 £ 1.0
GAPDH [ o -~ - | 5 £ o 3
] &
CASP3 23kD $"
GAPDH | S——— | 5D od g
CON LPS CR CR+LPS CON LPS CR CR+LPS

Fig. 6 Western blot detection of the expression of apoptosis—related proteins in myocardial tissue
(a) Western blot detection of the expression of apoptosis-related proteins in myocardial tissue;  (b) expression of Bax/Bcl-2;  (c¢) expression
of CASP3 protein. ¥*P<0.05, **P<0.01, n=>3.

(a) CON LPS CR CR+LPS (b) (c)
q ay . *
2.0 * * %
e
GAPDH | 4 S | 30kD T 1.5 =
: 3
< 1.0+ 3
= 2 E
SIRT6 =1
LETE.diErEM :
0.0- "
GAPDH | . s s s | 30kD CON LPS CR CR+LPS CON LPS CR CR+LPS

Fig. 7 Western blot detection of SIRT3 and SIRT6 protein expression in myocardial tissue
(a) Western blot detection of SIRT3 and SIRT6 protein expression;  (b) SIRT3 protein expression; (¢) SIRT6 protein expression. *P<
0.05, **P<0.01, ***P<0.001, n=4.
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3 i

JHETEAE 5 | () Co WA A3 04 PR kg 5 35 e 7 R
FETIWEEZLE A, LPS N FHAE s il v il A il fie
BEREXTC RIS AE 7 A R, ARG b P
ATP G W BT RS A i, S350 LR AR
PRTIRERRAT, FSARA T E M, 2 | e E A
[ LR FNET K T RE R A 2 FEAARGE Y, XF
LPS 4/ Rl & L EF . FS. LVESD 5.0
Uifedetn S CONM L AA & 2257, HA SCMI
s e BRI AE O S TR 2 A, FRATTE
K BLLPS 4/N RO IEAAAE B B B A2l s, R
ARAFFEH SCM AR ST o IR O L0 %
Aa, B LTS AT RE AR A 2090 A Bk ES
PRI AT DA S o 0 1) B, U/ B EE O LB
Bith Az, SR B FE UG . CRBEIA R & ZR i O I
TPINASTB, Bk, 6 Ji /) 70%CR 2
Z0k /N T 0 LR I 1 (ischemia-reperfusion,
UR) #i43J5 A/ N RO WURESE AR, A T 0
LR A 7 IR UESE R, O A N CR
A LA RGE NG VO, 54, es B O tidihe .
T A BF 78 W8 2% 5] CR+LPS 20 %5 LPS 2H 14 5 F [ Uik
B, DURerEiR LR AT, B GE, R
6 J&] CR A Z LU, S0 TiRE .

oM, MERERE A AR, MUARA] = K
RWF (W TNF-a. IL-6. IL-1p45) FifiL 5 %5k
ZI (angiotensin II, AngIl), HZ51HE AN
v 2 BEARARSY &0 12 H 40%CR 7] 55 /R
KO WURAE R 24 T AS A5 38 3o A DA &
P 6 Ji] CR Ab B BB A 41 1M v H IL-1B . TNF-0.4%
KK K WLIL-9 . TNF-a, TL-18 %540 ¢ R 4E [H
FIH ML, X & 6 i 60%CR A A &4 il
SCM HEA L LI AE SV o (HAE SCM Y, 44E
WG S5V 2 095 5B EAROC, HARBLE] A 6
A WFFEIE S TLR4A/NF-kB S0 LR AE 155 1Y G55
S 0, Su4E PO SIER] i ) TLR4 #4H F
Esculin i U /0 T BREEAE O JE H 98 5E 40 i 18 7= A
A B 4 1 40 it PR 1 BB, 1T Wang 55 27 BIFSE 48
1, SIRT3 A] i 5 TLR4/SIRT3 jifi % 5 15 LPS i75 5
TN DR AR @R ES % R -~ NIt K 724
i AN, EABFIE & B SIRT3 BRFE A T Ang
5 SE R A F 1774, i SIRT3-FXN i ] fig
b 5 240 B R A FH AT 5 T PSR R Co JUE 6
iE 2 SIRT3 78 A AR B0 LA i v ) 2 Z 3k [

FEM ] T TNF-a 35 5 1Y 2 AE AL £F 2 £k s v
HU LRI, AWF5EH CRALPS A T 5.4k
LPS 2H 26 P HY B 75 Y SIRT3 ik, X487 T SIRT3
TE CR A EAR AP /E R AN AT sl iy, #2878 CR
AT g M\ SIRT3 ik f2 45 il LPS 2000 LR SE .

AR RERE AT MEREAE O U 1 0 D HE L Y
PES, FERIEHLEI T 4 2, S EUAN
ROS FHAA A IR Ty, e 25 RO L2 Al 4
T2, dEminE SCM & ' iF5ER, LPS AR
AT LA LR M SR AR s/, b (A S Ak 0
B B, T SCM H, Y AR Ak N R B B
F, INOS ik, 1 SOD KR B, 522 A
N, A S 6 o 3 A R DA I 2 B LPS Ak B O )L
iINOS KihTH, SOD2 AL, #2/R LPSiFE TN
OO WL H BBH S ) SR IR I . A I PR S 6
UESE CR A3 3R A I Hh B S8 Ak R G is v =
AHFFEIEIRE K B CR K T LPS 4l (1.0 P S A
fit SOD2 YK ih, W 1AL R INOS ik .
HIRAEC LR IEEE] SOD2 HI SIRT3 ik 2 [H] 47
FEIEAHSE 0, WFFT R, SIRT3 £ [ (35 G
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Abstract Objective The aim of this study was to investigate the prophylactic effects of caloric restriction
(CR) on lipopolysaccharide (LPS) -induced septic cardiomyopathy (SCM) and to elucidate the mechanisms
underlying the cardioprotective actions of CR. This research aims to provide innovative strategies and theoretical
support for the prevention of SCM. Methods A total of forty-eight 8-week-old male C57BL/6 mice, weighing
between 20 - 25 g, were randomly assigned to 4 distinct groups, each consisting of 12 mice. The groups were
designated as follows: CON (control), LPS, CR, and CR+LPS. Prior to the initiation of the CR protocol, the CR
and CR+LPS groups underwent a 2-week acclimatization period during which individual food consumption was
measured. The initial week of CR intervention was set at 80% of the baseline intake, followed by a reduction to
60% for the subsequent 5 weeks. After 6-week CR intervention, all 4 groups received an intraperitoneal injection
of either normal saline or LPS (10 mg/kg). Twelve hours post-injection, heart function was assessed, and
subsequently, heart and blood samples were collected. Serum inflammatory markers were quantified using
enzyme-linked immunosorbent assay (ELISA). The serum myocardial enzyme spectrum was analyzed using an
automated biochemical instrument. Myocardial tissue sections underwent hematoxylin and eosin (HE) staining
and immunofluorescence (IF) staining. Western blot analysis was used to detect the expression of protein in
myocardial tissue, including inflammatory markers (TNF-a, IL-9, IL-18), oxidative stress markers (iNOS, SOD2),
pro-apoptotic markers (Bax/Bcl-2 ratio, CASP3), and SIRT3/SIRT6. Results 12 hours after LPS injection, there

was a significant decrease in ejection fraction (EF) and fractional shortening (FS) ratios, along with a notable
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increase in left ventricular end-systolic diameter (LVESD). Morphological and serum indicators (AST, LDH, CK,
and CK-MB) indicated that LPS injection could induce myocardial structural disorders and myocardial injury.
Furthermore, 6-week CR effectively prevented the myocardial injury. LPS injection also significantly increased
the circulating inflammatory levels (IL-1B, TNF-a) in mice. IF and Western blot analyses revealed that LPS
injection significantly up-regulating the expression of inflammatory-related proteins (TNF- a, IL-9, IL-18),
oxidative stress-related proteins (iNOS, SOD2) and apoptotic proteins (Bax/Bcl-2 ratio, CASP3) in myocardial
tissue. 6-week CR intervention significantly reduced circulating inflammatory levels and downregulated the
expression of inflammatory, oxidative stress-related proteins and pro-apoptotic level in myocardial tissue.
Additionally, LPS injection significantly downregulated the expression of SIRT3 and SIRT6 proteins in
myocardial tissue, and CR intervention could restore the expression of SIRT3 proteins. Conclusion A 6-week
CR could prevent LPS-induced septic cardiomyopathy, including cardiac function decline, myocardial structural
damage, inflammation, oxidative stress, and apoptosis. The mechanism may be associated with the regulation of

SIRT3 expression in myocardial tissue.
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