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Quercetin inhibits left ventricular hypertrophy in pressure—overload rats

by regulating the SIRT1/NF-kB pathway
Yang Rongpet,Liu Zengzhang
(Department of Cardiology ,The Second Affiliated Hospital of Chongqing Medical University)
[ Abstract)Objective . To investigate the protective effect of quercetin against left ventricular hypertrophy in overload —pressure rats
and possible mechanism through an animal experiment. Methods ;: Abdominal aorta coarctation(AAC) was performed to establish a
rat model of left ventricular hypertrophy. After modeling,40 Sprague—Dawley rats were randomly divided into sham—-operation group,
AAC group, quercetin group,and EX527 group,with 10 rats in each group. The rats in the sham—-operation group and the AAC group
were given normal saline by gavage and intraperitoneal injection every day,those in the quercetin group were given 50 mg/(kg-d)
quercetin by gavage and intraperitoneal injection of normal saline every day,and those in the EX527 group were given intraperitoneal

injection of 5 mg/(kg-d) EX527,an SIRT1 specific inhibitor,and 50 mg/(kg-d) quercetin by gavage every day. After 4 weeks

of intervention,heart mass index was calculated;echocardiogra—
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(2019-05-13) expression of collagen type I (Col I ),collagen Il (Collll),silent

phy was performed to evaluate cardiac function and left ven—
tricular posterior wall thickness;Masson staining was performed
to observe the degree of myocardial fibrosis;immunohistochem—

ical staining and Western blot were used to measure the protein
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information regulator 1 (SIRT1),and nuclear factor—kB (NF-«kB). Results ; Quercetin increased the protein expression of SIRTI1
(1.000 = 0.000 in the sham—operation group,0.364 + 0.071 in the AAC group, 1.138 £ 0.070 in the quercetin group,and 0.293 + 0.092
in the EX527 group; F=240.539,P=0.000) and reduced heart mass(1.139 +0.053 in the sham—operation group,1.300 = 0.056 in the
AAC group,0.998 +0.085 in the quercetin group,and 0.924 + 0.054 in the EX527 group; F=47.296,P=0.000) ,left ventricular posterior
wall thickness(1.587 + 0.136 in the sham—operation group,2.657 + 0.355 in the AAC group, 1.800 = 0.200 in the quercetin group,and
2.700 + 0.306 in the EX527 group; F=37.304,P=0.001) ,and the degree of myocardial fibrosis (8.515 + 1.343 in the sham—operation
group,23.832 + 1.095 in the AAC group,13.260 + 0.674 in the quercetin group,and 24.162 + 1.312 in the EX527 group; F=278.741,
P=0.000). It also reduced the protein expression of Col I (1.000 £ 0.000 in the sham—-operation group,3.132 £ 0.372 in the AAC
group, 1.556 + 0.164 in the quercetin group,and 2.819 + 0.368 in the EX527 group; F=82.083, P=0.000) , Col Ill (1.000 + 0.000 in the
sham —operation group,2.395 +0.437 in the AAC group,1.583 +0.287 in the quercetin group,and 2.434 +0.461 in the EX527
group; F=23.608 , P=0.024 ) ,and NF-kB(1.000 + 0.000 in the sham—-operation group,5.498 + 0.642 in the AAC group,3.637 +0.715
in the quercetin group,and 5.125 + 0.682 in the EX527 group; F=79.912,P=0.005). The use of EX527 reduced the protein expres—
sion of SIRT1(P=0.000),increased heart mass,left ventricular posterior wall thickness,and degree of myocardial fibrosis(P=0.001, P=
0.000, P=0.000) ,and upregulated the protein expression of Col I ,Collll ,and NF-kB(P=0.001, P=0.024,P=0.023). Conclusion :
Quercetin can reduce the degree of left ventricular hypertrophy in overload—pressure rats,possibly by regulating the SIRT1/NF-«kB
pathway.
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F1 BHERROEESHIELE
2159 FRRIRHEIE LVEF(%)  LVFS(%)
(mm)

ShamZ (n=8 ) 1.587£0.136  0.900 = 0.056 0.551 = 0.093
AAC 4] (n=7) 2.657+0.355"  0.942+0.050 0.637 +0.102
Quercetin 41 (n=8)  1.800+0.200"  0.897 + 0.058 0.547 + 0.092
EX527 41 (n=7) 2.700 £ 0.306°  0.964 +0.021 0.679 +0.063
FAH 37.304 3.154 4.066
P1E 0.001 0.107 0.073

1 :a, 5 Sham 4 FL#E, P=0.001;b: 5 AAC 4H HL#, P=0.002;c: 5
Quercetin 2 %, P=0.000

2.2 MR F AR A § AT RS IR AR R

AAC ZH .05 4 (heart weight, HW) HW/BW 750> %
Jii &5 (left ventricular mass, LVM)/BW Y Sham Z14H [t.35 B i
W BAA G L (P=0.000 ,P=0.000 , P=0.004) ; Quercetin
41 HW HW/BW .LVW/BW 5 AAC 41 HLIF#A%, YA 40
P13 X (P=0.000 ,P=0.000 ,P=0.013) ; EX527 ZHHY.LoEF |
HW/BW .LVW/BW 5 Quercetin ZH LA 3 , BB Gt
7 3(P=0.037 .P=0.028 .P=0.007) , i.3% 2,
2.3 MR FE TR A AT KR RS UL AL 69 7ol

Sham ZH 0> ILEF 2 A6 AR 7 AN 0 LB (8.515 =
1.343)%, AAC LU AT AT AR A O LR AR Y (23.832 +
1.095)% , Quercetin ZH .0 WILZT 4 Ak 1 B 7 3 40 L AR 1)
(13.260 = 0.674) % , EX527 40 WLET AL T R b A0 LT
TR (24.162 + 1.312) %, 5 Sham 411145, AAC ZH .0 JILET4E
AL TR B39 (P=0.000) ; 55 AAC 41 HE%E, Quercetin 2 (1)
U WILEF 2 A it AL BA 802D (P=0.000) ; 5 Quercetin 21 542,
EX527 21 A0 ILEF 2 Ak T A3 i (P=0.000) , ¥ HA Geil2#
F5(F=278.741,P=0.000), 41 2 fii7R,

B.AAC 4

D. EX527 4

C. Quercetin 2
T WO AT LA ZH A, 2T (0 R AR, B 2 A%
2 FAKXBOANHAL Masson LR (400x )

24 MR FEATEHR A KA Col I Collll SIRT1 NF-xB
ER=F &2 LA

AAC 415 Sham ZHAR G, SIRTI Y Y6 %5 B (8 W 8 FRAIC
NF-«B FGE BEAEIE NN, Col T Col I 4553 JE {138 i , 2 57
PEA G242 X (3 P=0.000), Quercetin 215 AAC 41AHEL,
SIRT1 FYGEE BRI NF-kB (5685 BE (AR, Col T Col I
HCRR BE(EFRAR , 22 S BA i35 X (B P=0.000), EX527
205 Quercetin ZHAH LG, SIRT1 (1G5 M FEAIL , NF—xB 1D
FFEAEI N, Col T | Col I i 628 FE B N, 25 S 3 LA e it
2EREL(FIP=0.000) , Nk 3 & 3 R,

F2 BAKRROHERBILE

4159 BW HW LVM HW/BW LVM/BW
Sham#H (n=8 ) 449.625 +23.772 1.139 £ 0.053 362.195 +59.311 2.535+0.088 0.808 +0.137
AACH (n=7) 320.857 + 11.423" 1.300 + 0.056 601.313 + 136.714% 4.053 £ 0.138* 1.883 £ 0.471°
Quercetin 41 (n=8 ) 360.500 + 25.428" 0.998 + 0.085" 369.029 +47.422" 2.775 +£0.272% 1.022 + 0.090"
EX527 4 (n=7) 293.143 + 17.073 0.924 + 0.0542 550.627 £ 102.258% 3.155 £ 0.124+ 1.893 £ 0.419°
FAE 83.619 47.296 13.673 109.077 24.433
PH 0.000 0.000 0.000 0.000 0.004

7 : 5 Sham 4 FL#4, al : P=0.000, a2 : P=0.000, a3 : P=0.000, a4 : P=0.000, a5 : P=0.004; 15 AAC 41 FL#¢,b1:P=0.001,b2: P=0.000, b3 : P=0.000, b4 :
P=0.000,b5: P=0.013; 5 Quercetin 41 FL4, c1: P=0.000, ¢2: P=0.037,¢3: P=0.001, c4: P=0.028, ¢5: P=0.007

£33 WMEEMENBHARAROIEESHRBTERLER

ZH 5 Col | Col Il SIRT1 NF-«kB
Sham#H 3765.752 + 505.278 4261.164 + 507.693 23 701.168 + 3 100.185 2530.321 +377.532
AACZH 11796.476 +933.511° 11 409.543 + 1 047.351° 4924.669 + 1 137.110° 14 238.663 +2 331.781°
QuercetinZf 6248.666 +210.272" 6 114.741 + 590.643" 14 604.089 + 1 086.609" 4771.494 + 814.943"
EX52741 10 115.297 + 1 142.008° 11 198.434 + 934.106° 4.843.300 = 1 203.469° 14 293.541 + 2 340.220
F A 128.905 121.566 144.815 78.629

P 0.000 0.000 0.000 0.000

7E:a, 5 Sham HIH, P=0.0005b: 55 AAC HIE , P=0.000;c: 5 Quercetin Z1A L , P=0.000
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7 : 5 Sham 41 FL#¢,al : P=0.000, a2 : P=0.003 a3 : P=0.000, a4 : P=0.000;
5 AAC H H % ,b1:P=0.000,b2: P=0.024,b3 : P=0.000, b4 : P=0.005; 5
Quercetin 21 L4, ¢1: P=0.001,¢2: P=0.024,¢3: P=0.000, c4 : P=0.023
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F4 WEERMENBHEFRARONEEQNE B RENTRIN LR

ZH 5 Col T Col Il SIRT1 NF-kB

ShamZH 1.000 = 0.000 1.000 = 0.000 1.000 = 0.000 1.000 + 0.000

AACZH 3.132 +0.372 2.395 +0.4372 0.364 +0.0713 5.498 + 0.642*

QuercetinZf 1.556 + 0.164" 1.583 +0.287" 1.138 £ 0.070" 3.637 £0.715"

EX5274H 2.819 +0.368! 2434 +0.461° 0.293 + 0.0924 5.125 +0.682¢

F1H 82.083 23.608 240.539 71.912

P{H 0.000 0.003 0.000 0.000

7 5 Sham 41 FL 3¢, al : P=0.000,a2: P=0.003, a3 : P=0.000, a4 : P=0.000; 5 AAC 41 FL#¢,b1:P=0.000,b2: P=0.024,b3: P=0.000,b4 : P=0.005; 55

Quercetin 2H A, el :P=0.001,c2:P=0.024,c3: P=0.000, c4: P=0.023
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