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[ ABSTRACT ] Aim To investigate the role of interlekutin-10 (1L-10) in cardiomyocyte metabolism. Methods
Cardiomyocyte lipotoxicity and glucose utilization reduction was induced by palmitate. ~ Cardiomyocytes were treated with
IL-10 and 2-NBDG uptake assay was adopted to assess the glucose utilization in cells.  Lactic acid and oxidative phospho-
rylation were used to assess glycolysis and oxidation of glucose, respectively.  Immuno-fluorescence was used to evaluate
mitophagy in cardiomyocytes.  RT-qPCR and Western blot were used to detect PINKI expression. Results
Compared with the control, 1L-10 treatment approximately doubled the amount of 2-NBDG in cardiomyocytes.  The super-
natant and intracellular lactic acid were both reduced. ~ Moreover, LC3-GFP was enhanced in mitochondrial aggregation
and the PINK1 expression was up-regulated, which indicated mitophagy increase in cardiomyocytes. Conclusion IL-
10 may re-balance cardiomyocytes metabolism substrates by increasing glucose utilization, glycolysis and oxidative phospho-

rylation through inducing mitophagy mediated by PINKI up-expression.
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Figure 1. Effect of IL-10 treatment on glucose uptake in cardiomyocytes after palmitate induction
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Figure 2. Effect of IL-10 on glucose oxidative phosphoryla-
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Figure 3. Effect of IL-10 on mitophagy in cardiomyocytes
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Figure 4. Effect of IL-10 treatment on expression of PINK1

3 4t i

OB R ATP O WL AL RE Y AT
HAEBE NRIITR (fatty acids, FA) FLAR BR{A Z LR
S PR AR S A% 4 3R AT AU Ab B IR A VR A K
ATP B FZ g T, AR < sh 1.7, $E 4k 4 il
A G BT 80% MYRER . IEH-ONLAEM FA B4
R AR — A 2P, R0 Wb Kt g
JEFRR AT 5 R AAR T RE, 51RO T RE S5,
BCR O ILRE B M, B 2 51 R 2 v O LR
U, PR BB 5 A AR T o0 UL 4 R A 1R I 1) S8 4 1
FTREIE S, LA ERE O LAN ML A 1E 5 76 o 2o FE
SR LB ARBFFR AR R TL-10 38 i #E PINKI1
PO AR ML S AR W, 8 480 Ab Wl 12 AL A5 LR
HEFT A TRV 188 oo UL 208 i %o 4 2 4 1) 8 BB, mT
AbF R T R 2 A0 0 WL AT it K 22 3L B 0 o 1 A
FL A, DX B B R AR , AT 2 A R 1

PR R 3 B0 LA M AR )RR i) 222 AL
il Z— & Randle JF3, Bl Z2 9K BEAR LR B A 78
S R SR i R A T R AR A2 B, I A T B
A AL AS BB A7 1T 5 22 3t R G D R AL B, A
T S P 0 S T X 80 8 1) P 38 om0 JUL 40
TR 7k 22 R b A P B S O WL D i A2 i 2
PEBR 5 B T e FL O A 5 38 B T R 3
RS T 13058 T B B A6 32 B, 1 A AL
90 %o T 25 PR B 74 2 — 25 AT 1T R Ay g o i 4
e B P 5 I 7 38 3 B 2 A S5 40 6 2
LR A ANBEIE 77 ATPY . BLH, 30751 G i e
ST P ICRE O JULAH % R 5% 38 O, DT 2 2 0
JULERH 6 57 2 b 036 4] 7 A e Ao 3o S 3 ot b 1R
FErE ATP (7 AL AR FE L, R AR AR
£ T LA AL ATP B8 BOR IR, A P B hn T

IL-1042

PBSZ4H IL-1042 PBSZH

A Western blot #:illl PINK1 2 433X ; B: RT-qPCR #:Jll PINKI mRNA ik, a 24 P<0.05,5 PBS 41

ATP HER  (H IR el S AL B IR Ak, O LA B PN 1Y
J MR A AN B3 B 5 [, o T 2 8 48 O 46 i 5
SO TR A 1T 42 T0 W 92 A AS B AH 0 32 71 1T RE -5 BB
P e = I HE R, 5 1S 20 PN R P B, i — Ak 4
MUNFREE, R, 400 561 B i R 4R f 3 25 25 ik
Fefthng BRI PR L T o O ALASI i R R, 006 i R
TG WA 24 T BRBE 7 O L I 2 A7 1 4%
KIR S AL B R A A5 LUBUR] R AT I 77 42 ATP, A\
1717308 3 A A 1y 2T B e S AR Bl 7 R AT 2 9
AJe Mgt O g R R N2 —, B —J7
1f7, BT Randle #i35 A A7 75, (238 i 5 2 S8 Ak & 1F
— A RTL I L T 45 255 3 198 5 BB, ol JUL 40 i 3
— NG I 1R 3t B X WL AR AT, Rt
FEAR AR B R S Ak 16 1] 42 298 4 458 A 4 0, K
LR TR B, 2 2 Ak R 25 kO LA R 4 Bl /D
AL Z— .

IL-10 J&—Fh i S it o s i) A B R 1B
A2 R -, BFSEUESE, B W 2 IL-10 /) 3222
SRR 2 — , TR AU IR B UE S I A0 G 43 3 Y 1L-10
A TR 20 M R R R AR 5 R TL-10 W)
PR AR B 5 T A0 B 5 M0 JUL 40 B X A 2 A
B B AR 40 4 e 1) o e e A SR AL B R AL, i35 i
TR, LR AT g B A2 O WL AN M Th RE B A%, IR
PER A R TR B S, O LA TL-10 #4Rk
S AT I A Bk 2 1A S AR B G T
RAF NIRRT 5 55 A BT R TL-10 1AL
Wk T 0 B EF ZE 0 M AR e vk Fr st SR (AR
FE R kiR A g e Tk PRt A g, HArc A
LA [ W 2B DL LA ATG32 A 51
FERR 2R R 10 5 Nix A 5 A0 Z-R7 4R 11 1 5 PINK 4
SHILRRIA W FUNDCL 4 S i ZR R4 ] I ; Bel-
rambo IR A S5, PINK 45 19 2k {4



CN 43-1262/R " [E s fikalifb 44 it 2019 4F55 27 555 5 # 385

FI W B R AR AR IR LR A ) R R A H
FTTA A LA T B 400 40 2 A 1y 1o 7 v e SC VR
JEA LR [ VR A LR AR R
Yl v, VF 2 RT3 & B TL-10 W]k LR kAR A
et 1500 AR A 2 SR A R REIE SE T 35X — a5, TL-10
XFARBERE T 1 Wa R 1R 1 1 I G 2R A [ W s
ARV G5 Ry AR v 2R T A (R Zobr i 1 g EL A Ry
Je BIAILT , BIVRSE H A6 o i BRAH G 2 1 3R R L 4k
FARSRIC 802 RPN AR ™ s L L gk
IR HL A RS2k PINKI 288 0 =1 AR &
B TL-10 AR FR S5 A4 B B 1 52 495 100 LA i, 2 A
H WG I, PINK1 FIAHG 0N, #2758 1L-10 F AR W] gl
e Ol e e N (BN N =S B = B 2 ) TR NI E|
W SRS , K AR HE SRR A AR

gL TR, AWFSUE S T IL-10 i i i
PINKI1 , {2 #F ekt L [ Wi 77 =0 B Sz B 4ok fa ,
T s SRR A= ) S A RE 7, 1 20 4 280 40 R s s T
SEALRRYI I AL BE IR 1L, Dy O LA B $E At ATP LA
£ S =Y) 5 A 1 O G e R u e i |
10 IS HE 7 A5 1% 1O WLAR I P 342, Wk L RE 9 ot
He ], g2 fi o HUIR Bk

[ &% 3Ck]

[ 1] Bravo-San PJM, Kroemer G, Galluzzi L. Autophagy and mi-
tophagy in cardiovascular disease[ J]. Circ Res, 2017, 120
(11) . 1812-1824.

[2] Zhang HF, Wu MX, Lin YQ, et al. IL-33 promotes IL-10
production in macrophages: a role for IL-33 in macrophage
foam cell formation [ J ]. Exp Mol Med, 2017, 49
(11) . €388.

[3] WKE I, Hoshi N, Shouval DS, et al. Anti-inflammatory
effect of IL-10 mediated by metabolic reprogramming of
macrophages[ J]. Science, 2017, 356(6337) ; 513-519.

[4] Chiu HC, Kovacs A, Ford DA, et al. A novel mouse model
of lipotoxic cardiomyopathy [J]. J Clin Invest, 2001, 107
(7). 813-822.

[5] Dorn GW 2nd. Parkin-dependentmitophagy in the heart
[J]. J Mol Cell Cardiol, 2016, 95; 42-49.

[6] Zou L, Li X, Wu N, et al. Palmitate induces myocardial li-

(-

potoxic injury via the endoplasmic reticulum stressmediated
apoptosis pathway [ J ]. Mol Med Rep, 2017, 16 (5):
6934-6939.

—
~
[

Haffar T, Akoumi A, Bousette N. Lipotoxic palmitate im-
pairs the rate of B-oxidation and citric acid cycle flux in rat
neonatal cardiomyocytes[ J]. Cell Physiol Biochem, 2016,
40(5) : 969-981.

[8] Masoud WG, Ussher JR, Wang W, et al. Failing mouse
hearts utilize energy inefficiently and benefit from improved
coupling of glycolysis and glucose oxidation[ J]. Cardiovasc
Res, 2014, 101(1) . 30-38.

[9] Banach M, Rysz J, Goch A, et al. The role of trimetazidine
after acute myocardial infarction[ J]. Curr Vasc Pharmacol ,
2008, 6(4): 282-291.

[10] Kishore R, Krishnamurthy P, Garikipati VN, et al. Inter-
leukin-10 inhibits chronic angiotensin Il-induced patholog-
ical autophagy[J]. J Mol Cell Cardiol, 2015, 89(Pt B) :
203-213.

[11] Shi J, Wang H, Guan H, et al. IL-10 inhibits starvation-
induced autophagy in hypertrophic scar fibroblasts via cross
talk between the IL-10-IL-10R-STAT3 and IL-10-AKT-
mTOR pathways[ J]. Cell Death Dis, 2016, 7: €2133.

[12] Kanki T, Wang K, Cao Y, et al. Atg32 is a mitochondrial
protein that confers selectivity during mitophagy[J]. Dev
Cell, 2009, 17(1) ; 98-109.

[13] Schwarten M, Mohrliider J, Ma P, et al. Nix directly
binds to GABARAP ; a possible crosstalk between apoptosis
and autophagy[ J]. Autophagy, 2009, 5(5) : 690-698.

[14] Koyano F, Okatsu K, Kosako H, et al. Ubiquitin is phos-
phorylated by PINKI1 to activate parkin [ J]. Nature,
2014, 510(7503) ; 162-166.

[15] Matsuda N, Sato S, Shiba K, et al. PINKI stabilized by
mitochondrial depolarization recruits Parkin to damaged
mitochondria and activates latent parkin for mitophagy
[J]. J Cell Biol, 2010, 189(2) : 211-221.

[16] Liu L, Feng D, Chen G, et al. Mitochondrial outer-mem-

FUNDC1
mitophagy in mammalian cells[ J]. Nat Cell Biol, 2012,
14(2) . 177-185.

[17] Murakawa T, Yamaguchi O, Hashimoto A, et al. Bel-2-

like protein 13 is a mammalian Atg32 homologue that me-

brane protein mediates  hypoxia-induced

diates mitophagy and mitochondrial Fragmentation [ ] ].
Nat Commun, 2015, 6. 7527.

[ 18] Mannam P, Rauniyar N, Lam TT, et al. MKK3 influences
mitophagy and is involved in cigarette smoke-induced in-
flammation [ J ]. Free Radic Biol Med, 2016, 101:
102-115.

[19] Ko F, Abadir P, Marx R, et al. Impaired mitochondrial
degradation by autophagy in the skeletal muscle of the
aged female interleukin 10 null mouse[ J]. Exp Gerontol ,
2016, 73, 23-27.

[20] Riib C, Wilkening A, Voos W. Mitochondrial quality
control by the Pinkl/Parkin system[ J]. Cell Tissue Res,
2017, 367(1) . 111-123.

(M SCokE  RERR)



