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Naringenin ameliorates myocardial remodeling by inhibiting NLRP3

inflammasome activation in diabetic mice
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[ Abstract)Objective . To study the effects of NAR on myocardial remodeling as well as its effects on NLRP3 inflammasome in dia—
betic mice. Methods:Male C57BL/6 mice (n=35) were randomly divided into normal group (N group,n=7) and experimental group
(n=28). The mice in the experimental group were injected with STZ for 3 days to induce diabetes mellitus. Random blood glucose was
measured after 7 days. Mice with random blood glucose over 16.7 mmol/L. were regarded as diabetes mellitus. Finally,all the twenty—
eight mice in the experimental group were successfully modeled. Twenty—eight diabetes mice were randomly divided into diabetes
group (DM group ) , diabetes+low dose of NAR group(DM+LN group) , diabetes+ middle dose of NAR group(DM+MN group) ,and dia—
betes+high dose of NAR group(DM+HN group). The mice in treatment group received different doses of NAR through intraperitoneal

injection for 8 weeks. At the end of the study,the mice were
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14 56 HL KR - hitpse/kns.cnki.net/kems/detail/50.1046.R 20200708.0909.016.html TUNEL fluorescent staining. Western blot was applied to deter—
(2020-07-09) mine the protein levels of NLRP3,ASC, Caspase—1,IL-1B,type

sacrificed to observe the effects of NAR at different dose on the
body weight and blood glucose. HE staining was used observe
pathological changes of myocardial tissue. The myocardial CVF

was calculated by Masson staining. Apoptosis was detected by
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I collagen,and FN. PCR was used to analyze mRNA of NLRP3,ASC,Caspase—1,and IL—1. Results:Masson staining showed that
the CVF was significantly higher in DM group[(37.68 + 1.14)%] than in DM+LN group[(13.58 + 0.86)%],DM+MN group[(9.50 +
0.59)%) and DM+HN group[(6.38 + 1.41)%](P=0.000). TUNEL fluorescent staining showed that cell apoptotic rate was significantly
higher in DM group[(64.94 £ 5.25)%] than in DM+LN group[(48.80 + 6.11)%],DM+MN group[(31.85 +4.44)%] and DM+HN group
[(13.64 = 1.79)%](P=0.000). Western blot results demonstrated that the DM group (0.52 +£0.03) had significantly higher expression
of NLRP3 compared with the DM+LN group(0.33 + 0.07) ,DM+MN group(0.23 +0.06) and DM+HN group(0.15 + 0.04) (P=0.000).
Moreover,the DM group (0.69 + 0.09) had significantly higher expression of IL-1B than the DM+LN group (0.42 +0.09),DM+MN
group (0.25 £0.04) and DM+HN group (0.09 +0.03) (P=0.000). Conclusion:NAR significantly attenuates the myocardial fibrosis

and apoptosis in the diabetic mice,and its mechanism may be associated with inhibiting NLRP3 inflammasome activation, reducing

the level of inflammation.
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1 BENMNRERERMERNZN (n=7,x5)

®1 519F5
JEH A4 R istiidee ]l IRl IV /bp
GAPDH TGAAGGGTGGAGCCAAAAG AGTCTTCTGGGTGGCAGTGAT 227
NLRP3 TCTCAAGTCTAAGCACCAACCG CGAAGCAGCATTGATGGGAC 165
Caspase—1 AGGGAATATGTGGGACCACATAC CTGAATCTTTTAACAACACCACTC 174
ASC CAATGACTGTGCTTAGAGACATG ACTTCTGTGACCCTGGCAATG 175
IL-1B GGGGCCTCAAAGGAAAGAATCT GAGGTGCTGATGTACCAGTTGG 195




— 1692 —

BRERKFZER 2020 £55 45 55 12 8 ( Journal of Chongging Medical University 2020.Vol.45 No.12 )

2.2 NAR &S LA 4489 7 v

22.1 HE§eft N 4LONETF ety s Hip st B IE
H FO TR O , 20 A8 40 v e A0 LT B O T DM
L0 VAT 5 A3 HES SR L, 0 B AR, 40 i A% L
g3, AT UL AR R K i BE R 4% NAR T 40 ILET 4 HES)
BRSO EOE M, AN AR K B IR 4 DM ZH B il
(K2),

222 Masson et N Z1/NEAT DAR /D i 0 RS IR 4T AR TR

D. DM+MN 41

E. DM+HN 4

T DM ZH /0N BT LR i SR AT AR TR 5 45 NAR T Fi4L I i
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(13.58 £0.86)% . (9.50 + 0.59)% . (6.38 + 1.41)%, % DM 4
4 (37.69 + 1.14) %3 F F& (¥ P=0.000) ; H. i NAR 7] & 1%
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C.DM+LN 4

C.DM+LN

CVF/%
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2.3 NAR st MLm i 8 T 64 %
TUNEL WL WLAT A TR 00T WL N 210 L2
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5.25) % H O WL T AT IA 18 22 (P=0.000) ; DM+LN 24 DM+
MN Z DM+HN ZH.0 [JLAH B PR 1325351k (48.80 £ 6.11) % |

(31.85 +4.44)%  (13.64 + 1.79)% , 5 DM 41 (64.94 +5.25)%
B 2 9 2> (P=0.001,0.000,0.000) , H.Ffi NAR 75540, 4%
NAR T T2 95 1= 41 B B = 98 2> (P=0.001,0.001 ,0.000)
(K4),
2.4 Western blot M &~ 5,8 JIE 40 22 NLRP3 ,ASC ,Caspase—
1 IL-18 .1 B i R & & FN & & K -F

5 N4, DM 41/ BLe LA 215 NLRP3 484t /MA

ANA

D. DM+MN #H

B. DM 2

%1 (NLRP3 ,ASC HI Caspase—1) IL-1B & | BURIEHE T FN
A FRBIKEIE TR (3 P=0.000) ; 2 NAR T H 4/ B
NLRP3 ASC . Caspase—1 IL-1B. T UK FZE [ FN & /K1
B DM H R (KR 2. 5),
2.5 PCR @& s A IEZL 42 NLRP3 ASC  Caspase—1 IL-1B
mRNA &4

5 N 414, DM g/ BLO LA Z i NLRP3 A SC  Cas—
pase—1 IL—1B mRNA ik [ (34 P=0.000) ; % NAR
FIH /N NLRP3 ASC Caspase—1 IL-18 mRNA % DM 44
T (H] P=0.000) (% 3).,

801

TUNEL T4 f/%

601 b
404 N
204 | | g

F AT T (n=3,x £5)

Ha, 5 N A, P=0.000;b: 5 DM 41t
5. P=0.001;c: 5 DM+LN 41 [t 4%, P=0.001;
d: 5 DM+MN 4 b4, P=0.000

E. DM+HN £

B 4 &HNFROI TUNEL B R(400% )

Fz2 &4HEP NLRP3.ASC.Caspase-1.IL-1B. | BIREEH.FN WEBRIEKTE (n=3,x x5 )

2H 5] NLRP3 ASC Caspase-1 I-18 Collagen | FN

N 0.10 £0.02 0.04 + 0.00 0.04 £0.01 0.05 +0.00 0.06 £ 0.01 0.07 £0.01
DM#H 0.52 +0.03 0.45 + 0.05" 0.47 + 0.03" 0.70 = 0.09" 0.60 £ 0.02 0.64 +0.01'
DM+LNZ{ 0.33+0.07" 0.22 +0.02° 0.21 +0.01¢ 0.42 = 0.09' 0.39 £0.03* 0.35 +0.04"
DM+MNZH 0.23 + 0.06° 0.11 0.03° 0.130.01¢ 0.25 = 0.04' 0.21 £0.03* 0.19 £0.01"
DM+HN#H 0.15 +0.14¢ 0.06 = 0.00° 0.07 = 0.00¢ 0.10 = 0.03' 0.10 £ 0.02~ 0.11 £0.01™
F{E 35.123 118.042 423.946 54.976 253.613 472.427
Py 0.000 0.000 0.000 0.000 0.000 0.000

T :a, 5 N4 P=0.0005b: 5 DM 21 FbAE, P=0.001;¢: 5 DM 20 F 48, P=0.000;d: 55 N 20 He 48, P=0.000;e: 5 DM £H L%, P=0.000;1: 5 N 24
A2, P=0.000; ¢: 55 DM 20 13, P=0.0005 h: 5 N 4 b5, P=0.000;1: 5 DM 21 b4, P=0.0005j: 5 N 21 Fb#5%, P=0.000;k : 5 DM 4 L3¢, P=0.000;

1: 5 N 414, P=0.000; m: 5 DM 2H L4, P=0.000
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N4 DMZH DM+LN ZH DM+MN £1 DM+HN 4 N DMZH DM+LN#H DM+MNZH DM+HN £

5 Western blot #:ill & 48/ RO BEZE2E NLRP3,ASC.Caspase-1.IL-1p. | BREEH.FN EEMFRE (n=3,x 5 )

£33 BAHNROEAL NLRP3 ASC Caspase—1. IL-18 mRNA £3ix (n=3,x +s )

£H 5 NLRP3(2-3) ASC(22) Caspase—1(22) IL-1B(27%)
NZL 1.07 £0.08 1.03+0.12 1.03+0.03 1.02 = 0.03
DM4L 4.38+0.14° 433£0.12° 479£0.17° 4.46 £ 0.06*
DM+LN4H 3.16 +0.07" 3.11+0.15¢ 337 £0.13" 3.00 £ 0.07"
DM+MNZH 2.11£0.14" 2.28 £ 0.06° 258 +0.15' 2.59 £ 0.29"
DM+HNZL 171 0.08 1.62 0.06" 1.38 = 0.10' 1.45+0.13"
FAH 451.853 433716 458784 256.760
Pl 0.000 0.000 0.000 0.000

Hra, 5 N4 AL, P=0.000;b: 5 DM 2 H#, P=0.000;c: 5 N 2 HL#, P=0.000;d: 5 DM 4H FL 5, P=0.000;e: 5 N 20 H4¢, P=0.000;f: 5 DM 21

H#E, P=0.000; g: 5 N 2 Fed, P=0.000;h: 5 DM 4] b4, P=0.000

3 3 i
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LI PRAFIE A &7 5K D BEREAT , B 1t vl Hh B 46 )
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2 3 e ME A 23 3 B2 3 AL NLRP3 4 AE /MR,
NLRP3 ZEHRAb5 ASCYEHG , Z4E pro—Caspase—1,
4% Caspase—1, R J5 1616 IL-1B Hi 1A (pro—inter—
leukin—1B) 1 IL-18 Hij{& (pro—interleukin—18) ;=
IL-1B I IL—18, AT A AR AE Sz g A kO ILE A
HESIDCM it . PRI, 10| NLRP3 et/ MATT Ak,
YA E L, BE W {08 A W R o L) A 1
JH o NAR 1B Ry —Fh A BS54, Kbt Hi
TAEHIBEZ ARIE , VPR SF ST & B, NAR 7]
DA R B JL AR I3 T 45240 J ) R S oz,
WO U . B SCGH SF BT A B, NAR 7] L)
WO LA T, B0 Ang 1151 1.0 WLZH A IE
Ko WA S8 S s 15 STZ 57 1 BUREIR
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/N ERASEARY , I 7E H B IS T AASTRI SR 9 NART
i, LIWFSE NAR B 1t 0] NLRP3 4 /MA
NI A e e (O

A 28 HOBE IR/ INRUE I 1L 3 d
TS STZ MR B AN G e 28X s D A S0
SR BRI /N RO L T B JR AR PN K
e R BEY) At PR AT Ak ™ T AN R 5
i NAR T9UE, T AR EE T FN R, O LR B
AL, 00 NAR ] LA 00 PR /1N B0 UL
144k TUNEL A ILO WL 1= & BE, 28 NAR +
TG, B bR /N RO LA 08 T 0 1. 02035 . Western
blot % PCR Kzl o] LA A& Bl NAR A8 T Db bR /N B
L LEY NLRP3 48 iE/IMATE 4 (NLRP3 (ASC A1 Cas—
pase—1) Fl IL-1B, 22 B NAR 7] AU 208 R 95 7N B
WL SAE RN, BRI AEAT O WL EE A A sds 3
UEPA NAR ] BE3E i J0 ] 2 5207 , ATk Zb 0 LA
MOJRT, g O WLEF 44, {3 NAR YRR R /N B
— 7 P R OBE A FH |, ASHE SR L3 o BV A ek 0
WU, SO 24T B AR AN S GG UE S, RIS, Bl
% NAR 09300, Hrer b oo T4 FH s
NLRP3 #AE/MAETE 1 IL-1B By R AW B E iz %
F G D BT B R el O WU R VR
FEAERN AR . T A SR 1A B R 5 79 A
&, MASBEIESE NAR M S50 it 259 mIAE 4%
Tt — e,

ZE L TR  ,NAR 7] LA /DU LA R T ol
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