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L1.1 s¥shdy AHFSTLE A 18 A iy CERe) etk
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Fig.1 Comparison of cardiac function of mice in each group
a: Control group; b: Model group; ¢: TAK-242 group; d: LPS
group; e: LPS+DNase I group; ~"P<0.01 vs Control group; *P<0. 05,
#P<0. 01 vs Model group; “P<0. 05, ““P<0. 01 vs LPS group.
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Yk 59 NT-pro BNP ¢ Tnl J2 R AEFEFR IL-18 . 1L-6
TNF-o 7K - FF &5 (3] P<0.01) 5 55 Model 4H M %5,
TAK-242 2H/]NERUIML 3 71 NT-pro BNP . ¢Tnl \IL-1pB . IL-
6 . TNF-o 7K [ (27 P<0. 01) , 11 LPS 45 3 0] it —
A TR (8 P<0.05) 5 5 LPS 4 [, LPS+
DNase | #H /)N FUIfL 7% NT-pro BNP, ¢Tnl % IL-1B . IL-
6 . TNF-a 7K F-FEA% (1 P<0.05) . WL 2,
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Fig.2 Levels of serum myocardial injury markers and
inflammatory indicators of mice in each group

a: Control group; b: Model group; c: TAK-242 group; d: LPS
group; e: LPS+DNase I group; ~P<0.01 vs Control group; "P<0. 05,
#P<0. 01 vs Model group; “P<0. 05, ““P<0. 01 vs LPS group.
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HE 4t 4 25 5 5 7, Control 2H /)N FloCo [T 2H 21 445 f4) 5¢
#OAIHESREFE . Model 411 LPS 2 #4) 2 B0 UL
Y0 R B3 U /L R B G BE 2 2T S R HE B ZK L .
TAK-242 410 L4 25 55 Model 4H 7 BH & ok 3% , i
LPS+DNase [ B4 T Wit X} LPS 75 5 190 LIS 453 L
HIEEEM. WE 3.
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WLZL 41 Masson % 8 25 R 7R , 5 Control 4 L%,
Model ZH /|y By WL 20458 D41 4 00 e B S 36 &2, 4
N W B A 44 ™ 5 5 5 Model 21 HEAS , TAK-242
A1/ B L2 2210 S 47 4 L 3E vk /0, 1 LPS 41/ R
D VH LU R LT 4 DLIE RS £ 5 5 LPS 41 L 55, LPS+
DNase I 2H /N B0 L 2H 20 e JR 28 4 U0 3 ek 7D
LI 4,

RIBZETWN X200

Fig.3 Histopathological changes in myocardial tissue of mice in each group %200
A: Control group; B: Model group; C: TAK-242 group; D: LPS group; E: LPS+DNase I group.
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Fig.4 Precipitation of collagen fibers in myocardial tissues of mice in each group x200

A: Control group; B: Model group; C: TAK-242 group; D: LPS group; E: LPS+DNase I group; Blue areas represent collagen deposition.

2.5 FHH/NRMFRKOALELRF MPO-DNA F
NE-DNA &£ ELISA Kl 41 /)N B Ao LA
21 MPO-DNA FI NE-DNA /K, 255 75 , 5 Con-
trol 21 b4, Model 41 /N BRI Sz 0> WLEZH 21 MPO-
DNA FI NE-DNA 7KF- T 15 (34 P<0. 01) 5 5 Model 41
FL#, TAK-242 41 /N BRI A0 LA 4L MPO-DNA
FINE-DNA /K F-F&A (34 P<0. 01) , Tii LPS &b 3 ) 34
— B hn R TE 5 (3 P<0. 01) 5 5 LPS 2H He 4%, LPS+
DNase I Z1/)NRALTE 220 WLZHZLH MPO-DNA FI NE-
DNA KA (1) P<0. 05) . WLIEI S,
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Fig.5 Levels of MPO-DNA and NE-DNA in the serum and

myocardial tissues of mice in each group
MPO-DNA and NE-DNA levels are presented as absorbance values
measured at 450 nm. a: Control group; b: Model group; ¢: TAK-242
group; d: LPS group; e: LPS+DNase I group; ~P<0.01 vs Control
group; "™P<0.01 ws Model group; 2P<0.05, “2P<0.01 ws LPS

group.

2.6 FHNMROAALF Ly6G 5 MPO HE L7k
FE 5 Control ZH L %%, Model ZH /) BRUyILZH 2R Hp o
PERL A0 AR 258 Ly6G 5 NETs ki &9 MPO 3t 52 i
KT (P<0. 01) 55 Model 4H He &%, TAK-242 2H /)N
FLC ILEH 21 Ly6G 5 MPO 3 5 7 7K - B AIK (P<
0.01), LPSA/NELO WL 21 Ly6G 5 MPO 5 7
KT (P<0.01) ; 5 LPS 4H 48, LPS+DNase [ 4
INEO ILZE 2L Ly6G 5 MPO 358 7 7K S F A (P<
0.01). W6,

2.7 HKHEMNRDAELRF TLR4, MPONE cit-
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L4121 7 TLR4 . MPO \NE . cit-H3 %5 1 % 15 1 T+ 55
(¥ P<0.01) ; 5 Model 41 FL 52, TAK-242 ZH/N O L
ZH 4% TLR4 \MPO \NE . cit-H3 75 14 2 ik f [ A% (24
P<0.01) , M LPS &b 3 0] i — 25 fin e - w8 (34 P<
0.01); 5 LPS 4H % , LPS+DNase 1 2/ KLC IL4H
4101 TLR4 . MPO NE . cit-H3 25 11 32 35 HE AR (34 P<
0.01). WE 7,
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Fig. 6 Co-localization levels of Ly6G and MPO in myocardial tissues of mice in each group

a: Control group; b: Model group; c:

group; “#P<0. 01 vs LPS group; Bar=20 pm.
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Fig.7 Expression levels of TLR4, MPO, NE, and cit-H3 proteins in the myocardial tissues of mice in each group

a: Control group; b: Model group;

group; “2P<0. 01 vs LPS group.
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c: TAK-242 group; d: LPS group; e:

LPS+DNase I group; "P<0. 01 vs Control group; #p<0.01 vs Model
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Role of TLR4-mediated NETs formation in isoproterenol-induced

heart failure in aged mice
Liu Huan"*?, Chen Xiangdong" **, Wu Zhilin" **
('Dept of Anesthesiology , *Institute of Anesthesia and Critical Care Medicine , Union Hospital
Tongji Medical College , Huazhong University of Science and Technology, Wuhan — 430022;

*Key Laboratory of Anesthesiology and Resuscitation , Ministry of Education , Huazhong University
of Science and Technology, Wuhan 430022)

Abstract Objective To examine the impact of Toll-like receptor 4 (TLR4) -mediated neutrophil extracellular
traps (NETs) formation on isoproterenol (ISO) -induced heart failure (HF) in aged mice. Methods The mice
were randomly divided into Control group, Model group, TAK-242 (TLR4 inhibitor) group, LPS (TLR4 agonist)
group and LPS+DNase I (NETs inhibitor) group, with 8 mice in each group. The HF model was established by
continuous infusion of ISO through an osmotic pump, and TAK-242, LPS, and LPS+DNase I interventions were
administered during the last week of infusion for 7 consecutive days. ELISA was used to detect the N-terminal pro-
B-type natriuretic peptide (NT-pro BNP) , cardiac troponin I (¢Tnl), interleukin-1p (IL-1B), interleukin-6 (IL-
6) , tumor necrosis factor-o. (TNF-a) , and serum and myocardial tissue myeloperoxidase-DNA (MPO-DNA) and
neutrophil elastase-DNA (NE-DNA) levels. HE staining was used to observe the pathological changes of myocar-
dial tissue. Masson staining was used to observe the deposition of collagen fibers in myocardial tissue. Immunofluo-
rescence was used to observe the colocalization of Ly6G and MPO in myocardial tissue. The protein expressions of
TLR4, MPO, NE and cit-H3 in myocardial tissue were detected by Western blot. Results Compared with the Con-
trol group, the end-diastolic interventricular septal thickness (IVSD) , left ventricular end-diastolic diameter
(LVEDD) and left ventricular end-systolic diameter (LVESD) in the Mode group significantly increased (P<
0.01), fractional shortening (FS) and ejection fraction (EF) significantly decreased (P<0.01), and the myocar-
dial structure was significantly damaged. The myocardial collagen fiber precipitation, serum NT-pro BNP, ¢Tnl,
IL-1B, 1L-6 and TNF-a contents, MPO-DNA and NE-DNA contents in serum and myocardial tissue significantly in-
creased (P<0.01). The co-localization of Ly6G and MPO and the expression of TLR4, MPO, NE and cit-H3 pro-
teins in myocardial tissue significantly increased (P<0.01). After TAK-242 intervention, the above indicators
were significantly reversed, while the injury was further aggravated in LPS group. DNase | treatment could par-
tially alleviate the deterioration of myocardial structure and function induced by LPS. Conclusion TLR4 and
NETs are abnormally elevated in the myocardial tissue of aged HF mice. Treatment with the TLR4 inhibitor TAK-
242 effectively suppresses NET formation, attenuates inflammatory responses, and enhances cardiac function in
aged HF mice.

Key words heart failure; Toll like receptor 4; neutrophil extracellular traps; inflammation; isoproterenol; car-
diovascular diseases
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