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NOX2 expression
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[ ABSTRACT] Aim  To explore the effect of adiponectin ( APN) on acute alcohol induced myocardial injury in mice
and related mechanism, and to provide experimental basis and new ideas for the prevention and treatment of acute alcoholic
myocardial injury and alcoholic cardiomyopathy. Methods 8 week old C57BL/6J male mice were randomly divided
into normal control group (n=10) and normal model group (n=15). 8 week old male SPF homozygous adiponectin
knockout (APN™") mice were randomly divided into APN™" control group (n=10) and APN™"" model group (n=15).
Model groups were given intraperitoneal injection of ethanol 3 g/ (kg + d), control groups received normal saline intraper-
itoneal injection. 4 groups of mice were normal feeding, drinking water. After 3 days, the indicators were monitored; the

general condition of mice was observed, serum lactate dehydrogenase (LDH) and N-terminal B type natriuretic peptide
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(NT-proBNP) were detected, cardiac structure and function index were detected by mouse heart ultrasonic machine, myo-
cardial cell apoptosis was detected by TUNEL and the activity of Caspase 3 was determined, myocardial tissue HE staining
( ROS)
malondialdehyde (MDA) content and superoxide dismutase (SOD) activity were detected, Western blot was used to detect
Results

and Masson staining were prepared, myocardial tissue homogenate reactive oxygen species content,

NADPH oxidase 2 (NOX2) protein expression in myocardial tissue. Compared with normal control group, e-
jection fraction of normal model group decreased significantly ( P<0.01) ; serum LDH and plasma NT-proBNP concentration
of normal model group were increased by 1.98 times, 5.13 times ( P<0.01) ; HE staining and Masson staining showed myo-
cardial structure and muscle fiber changes, collagen fibers increased, collagen volume fraction ( CVF) value increased 2.63
times in normal model group (P<0.01) ; the activity of Caspase 3 in myocardial tissue increased 2.58 times ( P<0.01),
positive myocardial cell apoptosis increased 12.67 times by TUNEL in normal model group ( P<0.01); ROS content and
MDA content in myocardium were increased by 1.68 times, 2.87 times (P<0.01), SOD activity increased 2.92 times in
normal model group (P<0.01) ; the expression of NOX2 protein increased 1.87 times in normal model group (P<0.01).

Compared with control group, the above indicators in APN™"~ model group were significantly increased (P<0.01). Com-
pared with normal group, serum LDH and plasma NT-proBNP concentration were increased by 1.30 times, 1.25 times in
APN™" model group (P<0.01) ; HE and Masson staining showed the myocardial structure and muscle fiber changes , colla-
gen fibers increased, CVF value increased by 1.55 times in APN™~ model group; the activity of Caspase 3 in myocardial
tissue increased 1.66 times (P<0.01), the myocardial cell apoptosis ratio was 1.64 times higher in APN™" model group
(P<0.01) ; ROS content and MDA content in myocardium were increased by 1.42 times, 1.39 times (P<0.01), SOD ac-
tivity decreased 28% in APN™~ model group (P<0.01) , the expression of NOX2 protein increased 1.44 times in APN™~

model group (P<0.01). Conclusion

Adiponectin can reduce acute alcoholic myocardial injury in mice, and its

mechanism may be related to the inhibition of NOX2 protein expression and the effect of anti-oxidative stress.
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Figure 1. ROS, MDA contents and SOD activity in myocar-

dial tissue of mice
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Figure 2. The expression of NOX2 protein in the myocardium

of each group
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Table 1. Comparison of cardiac function indexes of mice in each group
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LVESD(mm) 1.41£0.13 1.43£0.17 1.52+0.21 1.4620.15
FHMA54(%) 52.6£3.2 38.8+2.7" 50.4+3.8 28.3+1.8"
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Figure 3. Comparison of LDH and NT-proBNP concentrations in mice of each group
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Figure 4. HE staining results( 100x)
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Figure 6. Caspase 3 activity in the myocardium of mice in

each group
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Figure 5. Masson staining results( 100x) and comparison of CVF values
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Figure 7. Detection of myocardial apoptosis and positive cells proportion by TUNEL staining

8RR RN DI BE R HE Y6 s O LA
JLK P AE G A 48 4 A5 /0N o ILET A 7 24, HE ) it
Y125l ; Masson Yoo 4R A8 FR VCF #2780 ILET
AeALINE ; Caspase 3 1% PEFF i S TUNEL BH: 4 i
Fepi 2 RO AR T 2, Rk g R4
N ARG O LB A A 0 5 2

SR I AR A% T LA 2 A 0 R Ik Sk 3
SR, IR 2848 DNA Wi 2 Fn et (kw2 &
HZMomEERBNEE KR, ATRER, A
RN P BE S 5 T 2 PR IR M0 LA 0 By
FEPE O WU A & A & SR AR IR 9 3 A A
WL ROS MDA K2 SOD 18 LA 52 i /)N B S8 Ak o7
WOK- 5 R R AN OIS 5 T SR
ORI R A

EL ML RGH, ROS ) EE R Z — &
NADPH % ALl &, H A W AN i35
Z R0 I B B & RN NOX2 0 I R4
NADPH %A bl R () EZE WA 2 — | & ROS 1) £

o :

S ' SN
ot \

4 \'./ j
. \ f
Ty » '
| B /

¥ l‘

'S %

C D

A HIEF A (n=10) ,B HIEHHERL (n=12),C Jy APN™ X} &

Ptz — NOX2 78 Z2 o ML 45 95 95 £ 45 -0 L3 473
WA AR

APN J2 1 i U7 440 it 4 3 ) — b A= i P R
WFFE B, APN HLAT 19 JB & A HT, A B IR AR
bR B sh bkl A AL S 2 R E B £
T 5E 45 R, APN BT S AR AE 2 A 40
M B EZHLE 2 —"

H TR R R 2, % 2O RS 10
WL 93 8 F 5t AN 20 i i A % 3 22 R i F
58, AWFFEARYE 1A SRR S, KAH4E H < APN 7]
W N NOX2 ik, /D> ROS =4, BHEHLA
I A FH 32 T 2 /S BRSO TR RS O LR 5 1
s, FH B S A B A T B IE

ARWFFEEE R B . OF I PR o vl 1
INERBPERE RO L s @A R = 5 T
SUHETORS MO LR 45 19 & 2 s B APN W] 3 T A
NOX2 #& 1R ik a2 S Ak W i . 2 BiE T
FATTHE A BsE, APN RT3 R 8 NOX2 [k &



474

ISSN 1007-3949 Chin J Arterioscler, Vol 25,No 5,2017

FEBU AL I SR FH 28 10 0k 2 /N B e TG 10 L
Wi, AT T APN BORTSETE0G , hy 2 P ks
PR WU 95 B R P O LSS 1 F 9 2 438 7 1) S
KARGE Tk, MR, R A R Z AL, b anxt
T APN T NOX2 HHRIEWE S Sl g% 7
BB RARGR

[ &%k ]

[ 1] Guzzo-Merello G, Segovia J, Dominguez F, et al. Natural
history and prognostic factors in alcoholic cardiomyopathy
[J]. JACC: Heart Failure, 2015, 3(1) . 78-86.

[2] Piano MR, Phillips SA. Alcoholic cardiomyopathy: patho-
physiologic insights [ J ]. Cardiovasc Toxicol, 2014, 14
(4): 291-308.

[3] Szabo G, Hoek JB, Darley-Usmar V, et al. RSA 2004,
combined basic research satellite symposium-session three
alcohol and mitochondrial metabolism: at the crossroads of
life and death[ J]. Alcohol Clin Exp Res, 2005, 29. 1
749-752.

[4] Hannuksela ML, Liisanantti MK, Savolainen MJ. Effect of
alcohol on lipids and lipoproteins in relation to atherosclero-
sis[ J]. Crit Rev Clin Lab Sci, 2002, 39. 225-283.

[5] Matyas C, Varga ZV, Mukhopadhyay P, et al. Chronic
plus binge ethanol feeding induces myocardial oxidative
stress, mitochondrial and cardiovascular dysfunction, and
steatosis[ J]. Am J Physiol Heart Circ Physiol, 2016, 310
(11) . H1 658-670.

[6] Wang Y, Zhao J, Yang W, et al. High-dose alcohol induces
reactive oxygen species-mediated apoptosis via PKC-B/
p66She in mouse primary cardiomyocytes[ J]. Biochem Bio-
phys Res Commun, 2015, 456(2) : 656-661.

[7] Tao L, Gao E, Jiao X, et al. Adiponectin cardioprotection
afler myocardial ischemia/reperfusion involves the reduction
of oxidative/nitrative stress [ J ]. Circulation, 2007, 115
(11): 1 408-416.

[8] Forte M, Nocella C, De Falco E, et al. The pathophysio-
logical role of NOX2 in hypertension and organ damage[ J].

High Blood Press Cardiovasc Prev,
355-364.
[9] Gray SP, Jandeleit-Dahm KA. The role of NADPH oxidase

2016, 23 (4):

in vascular disease-hypertension, atherosclerosis & stroke
[J]. Curr Pharm Des, 2015, 21(41): 5 933-944.

[10] Matsushima S, Tsutsui H, Sadoshima J. Physiological and
pathological functions of NADPH oxidases during myocardial
ischemia-reperfusion[ J ]. Trends Cardiovasc Med, 2014, 24
(5): 202-205.

[ 11] Kandadi MR, Hu N, Ren J. ULK]1 plays a critical role in
AMPK-mediated myocardial autophagy and contractile
dysfunction following acute alcohol challenge [ J]. Curr
Pharm Des, 2013, 19(27) ; 4 874-8387.

[ 12] Fernandez-Sola J, Planavila Porta A. New treatment strat-
egies for alcohol-induced heart damage[ J]. Int J Mol Sci,
2016, 17(10) . 1651.

[ 13] Vanderauwera S, Suzuki N, Miller G, et al. Extranuclear
protection of chromosomal DNA from oxidative stress|[ J].
Proc Natl Acad Sci, 2011, 108(4) . 1 711-716.

[ 14] Garcia-Redondo AB, Aguado A, Briones AM, et al. NAD-
PH oxidases and vascular remodeling in cardiovascular dis-
eases| J |. Pharm Res, 2016, 114. 110-120.

[15] Loffredo L, Carnevale R, Cangemi R, et al. NOX2 up-
regulation is associated with artery dysfunction in patients
with peripheral artery disease[ J]. Int J Cardiol, 2013,
165(1) ; 184-192.

[ 16] Maejima Y, Kuroda J, Matsushima S, et al. Regulation of
myocardial growth and death by NADPH oxidase[J]. J
Mol Cell Cardiol, 2011, 50(3) ; 408-416.

[17] XGESR, TOHERE, TR, &% JRIKER . —FGyr o
ERRHHE A T]. FeALBE 2R 5T (TR, 2012,
2(1):20-23.

[ 18] Matsuda M, Shimomura I. Roles of oxidative stress, adi-
ponectin, and nuclear hormone receptors in obesity-asso-
ciated insulin resistance and cardiovascular risk [ J].
Horm Mol Biol Clin Investig, 2014, 19(2) ; 75-88.

(MSCHE SCEH



