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Abstract: Objective

on myocardial ischemia — reperfusion injury in rats and to elucidate its

To investigate the impact of quercetin ( Que )

underlying mechanisms. Methods A rat model of myocardial ischemia —
reperfusion was created by occluding the left anterior descending artery. A
total of 60 SD rats were randomly divided into sham group, model group,
kg™' Que), high - dose
experimental group ( 80 mg kg™ Que) and inhibitor group
(80 mg + kg™' Que +3 mg - kg”' MCC950), with 12 rats in each

group. Echocardiography was conducted after 14 days of continuous

low — dose experimental group (20 mg -
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administration to assess the relevant indicators of cardiac function. Rat serum was taken and the amounts of serum
myocardial damage indicators and inflammatory factors were detected by kit method. Western blotting was used to
determine the relative expression levels of Toll — like receptor 2( TLR2 )/ nucleotide — binding oligomerization domain —
like receptor protein 3( NLRP3) - related proteins in the rat myocardial tissue. Results The left ventricular ejection
fraction of rats in sham group, model group, low — dose experimental group, high — dose experimental group and
inhibitor group were (79.36 = 5.37)% , (42.85 £3.96)%, (48.51 £4.20)%, (71.66 = 5.14)% and
(55.73 +4.68 )% , respectively; the troponin [ (cTn [ ) levels were (0.07 +0.01), (0.38 +0.03),
(0.25+0.03), (0.13+0.01) and (0.20 £0.02) ng - mL™", respectively; the interleukin — 1B (IL - 1B) levels
were (1.01 £0.15), (3.43 £0.22), (2.65+0.26), (1.39 +0.23) and (1.61 +0.13) ng - mL ™", respectively;
the relative expression levels of TLR2 protein were 0.33 +£0.05, 1.01 +£0.07, 0.73 £0.05, 0.45 +0.03 and
0.50 £0.06, respectively; the relative expression levels of NLRP3 protein were 0.34 + 0.06, 1.05 = 0.09,
0.86 £0.07, 0.39 £0.06 and 0.56 +0.05, respectively. Compared with sham group, the model group showed
statistically significant differences in the above indicators (all P <0.05) ; compared with model group and high — dose
experimental group, the low — dose experimental group also exhibited statistically significant differences in the above
indicators (all P <0.05). Conclusion Quercetin can alleviate myocardial ischemia — reperfusion (I/R) injury in rats
and improve cardiac function. The mechanism may be related to the inhibition of the TLR2/NLRP3 inflammatory signaling
pathway. Quercetin may exert its cardioprotective effect by down — regulating the expression of TLR2, thereby blocking its
activation of the downstream NLRP3 inflammasome, containing NLRP3 and apoptosis — associated speck — like protein
containing a CARD(ASC)and ultimately reducing the release of pro —inflammatory factors such as IL - 1.
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Table 1 Comparison of different groups of rats with corresponding indicators of cardiac indicators(x +s)

Group Dose n LVEF( % ) LVFS(% ) LVEDD
Sham - 12 79.36 +5.37 52.41 +5.36 4.94 0.36
Model - 12 42.85+3.96" 23.67 £2.93* 7.60 0. 69 *
Experimental — L 20 mg + kg~! Que 12 48.51 £4.20 31.17 £3.15 6.28 £0.43
Experimental — H 80 mg - kg~! Que 12 71.66 +5.14¢¢ 48.56 £4.22°% 5.45£0.37¢%
Tnhibitor 80 mg - kg ™' Que +3 mg + kg~' MCC950 12 55.73 £4.68* 35.09 £3.35% 5.92 £0. 40*

LVEF; Left — ventricular ejection fraction; LVFS. Left ventricular fractional shortening; LVEDD; Left ventricular end — diastolic internal diameter; Que:

uercetin; Compared with sham group, <U. ; Gompared with model group, <U. ; Gompared with experimental — roup , <O. 5 Lompare:
in; Compared with sham group, * P <0. 05 ; Compared with model group,® P <0. 05 ; Compared with experi 1 — L group, %P <0.05; Compared

with experimental — H group,*P <0. 05.
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The relative expression levels of TLR2, NLRP3 and

ASC protein in five groups of rat cardiac tissues detected by

Figure 1

Western blotting
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Table 3  Comparisons of protein relative expression levels of
Toll - like receptor 2( TLR2) , nucleotide — binding oligomerization
domain — like receptor protein 3 ( NLRP3) and apoptosis — associat-
ed speck — like protein containing a CARD (ASC) in myocardial

tissues of rats in different groups(x £s)

Group TLR2 NLRP3 ASC

Sham 0.33 +0. 05 0.34 +0. 06 0.22 +0. 07
Model 1.01£0.07*  1.05+0.09*  0.97£0.08"
Experimental - 0.73 £0.05 0. 86 +0. 07 0. 65 +0. 05
Experimental -H ~ 0.45 £0.03°% 0.39 £0.06%% 0.36 £0.05°%
Inhibitor 0.50 +0. 06" 0.56 +0. 05* 0.44 +0.07*

Dose and n refer to tablel ; Compared with sham group, * P < 0.05;
Compared with model group,® P <0.05; Compared with experimental — L

group,¥P <0. 05; Compared with experimental — H group,*P <0. 05.

Table 2 Comparison of serum myocardial injury markers and inflammatory cytokines among different groups of rats(x +s)

Group ¢l (ng-m™) CK-MB(U-L7') IDH(U-L™') TNF-a(ng-ml™') IL-1B(ng-ml~") IL-18(ng-L7")
Sham 0.07 £0.01 30.91 +2. 88 180. 67 £24. 39 1.24 0. 13 1.01 0. 15 46.47 +4.15
Model 0.38 £0.03* 100.45 +6.29 * 290. 86 +56. 62 * 4.36+0.35* 3.43+0.22" 110.76 +6.78 *
Experimental — L 0.25 +0. 03 78.34 +3.96 258. 65 +45. 28 3.46 0. 16 2.65 +0.26 90.24 +4.97
Experimental — H 0.13 £0.01°¢ 46.37 £2.919%  196.38 £29,359¢ 1.68 +0. 18%% 1.39 £0.23%¢ 58.66 +3.72¢%
Inhibitor 0.20 +0. 02* 67.13 +3. 28" 223.74 +28. 47% 2.36 +0.21*% 1.61 +0. 13* 65.98 +5. 45"

Dose and n refer to tablel ; ¢Tn I : Cardiac troponin | ; CK — MB: Cardiac kinase - MB; LDH: Lactate dehydrogenase; TNF — a: Tumornecrosisfactor — a;

IL - 1B Interleukin — 18; IL - 18 ; Interleukin — 1B; Compared with sham group, * P <0.05; Compared with model group,® P <0.05; Compared with

experimental — L. group, ¥ P <0. 05 ; Compared with experimental — H group,*P <0. 05.
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