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BUN %% & \RFI lL{H . NLRP3 ., Caspase—1,TLR4 . IL-1B,1L-18 .GSDMD ,GSDMDC1 & [ . IfiL. 3§ *P IL-1B M 1L-18 KL TH i 5
SHR-N #{ ., SHR-M IfiL | IfiL 3 Cr . BUN 4 f& \RFI b { L) & NLRP3 , Caspase—1 ,TLR4 . IL-1B ,IL-18 .GSDMD .GSDMDC1 & H
FIR T REM, I SHR-LAU PR AR 8 . 8 A RIS 3 22 5 5 A R s iR R BUE IE NLRP3 RAE/MA A | 1fiL
LB IR F X BA G o SRR AT Fas i LL , T B2 A7 40z 3 il i TLR4/NLRP3 {5 538 et [ & P e I &
REUE DIRER F EW]

[ S VTR A & S RACES M SRE 2 AR B 11 35 A R ke RS R BRI 5 7 48 3l s i Bl

[FE4%ES]R49 [SCEkFRERD ] A (#ef& B #1]2023-10-23

Effects of different intensities of aerobic exercise on the kidney of

spontaneously hypertensive rats
He Longlin',Cao Shuyuan',Wang Yang®,Chang Qing’
(1. The Affiliated Rehabilitation Hospital of Chongqing Medical University ;2. The First Affiliated Hospital of
Chongqing Medical University ;3. College of Sports Medicine , Chongqing Medical University)

[ Abstract] Objective : To study the effects of aerobic exercise on the expression of pyroptosis—related proteins in the kidney of sponta-

neously hypertensive rats (SHRs) , and to explore the effects of aerobic exercise for hypertensive renal damage in SHRs. Methods :

Eight-week—old male SHRs and Wistar Kyoto rats(WKYs) were randomly divided into four groups (n=6 in each group) : control group

(WKY) , non—exercise hypertension group (SHR-N) , low—intensity aerobic exercise hypertension group (SHR-L) , and moderate—

intensity aerobic exercise hypertension group (SHR-M). The rats in the SHR-L and SHR-M groups were subjected to running on a

sports treadmill at a slope of 0° at 12—14 m/min and 18-20 m/min for 60 min, respectively, for 5 times per week. The WKY and SHR—

N groups had no exercise intervention. After 10 weeks, 72 hours after exercise , we measured the blood pressure of rats ; measured serum

creatinine (Cr) , urea nitrogen (BUN) , interleukin (IL) —1B, and IL-18; observed the pathological changes in the kidney with Masson

staining, and calculated the renal function index (RFI) to reflect the severity of renal function impairment ; and measured the protein ex-
pression of nucleotide—binding oligomerization domain—like receptor protein 3(NLRP3), cysteinyl aspartate—specific proteinase 1(cas-

pase—1) , cleaved caspase—1, toll-like receptor 4 (TLR4) , IL-18,

{EENLE AT A, Email : 1443968558@qq.com, IL-18, gasdermin D (GSDMD) , and GSDMDC1 in the renal tissue
EE T R B R of rats. Results : Compared with the WKY group, the SHR-N group
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5 AR : hitps:/Mlink.cnki.net/urlid/50.1046.R.20240717.0957.018 kidney. Compared with the SHR-N group, the SHR-M group
(2024-07-17) showed significantly decreased blood pressure, serum Cr and BUN,

showed significant increases in blood pressure, serum Cr, BUN, IL-
1B, and IL-18 levels, and RFI, as well as the expression of NLRP3,
caspase—1, TLR4, IL-1B, IL-18, GSDMD, and GSDMDC1 in the
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and RFI, as well as NLRP3, caspase—1,TLR4,IL-1B,1L-18, GSDMD, and GSDMDC1, while the SHR-L group had no significant re-

ductions. Conclusion : Different intensities of aerobic exercise produce varying degrees of effects on renal NLRP3 inflammasome ex-

pression, blood pressure, and renal function in SHRs. Moderate—intensity aerobic exercise is superior to low—intensity aerobic exercise

in improving renal function in SHRs through the TLR4/NLRP3 signaling pathway.

[ Key words ]nucleotide—binding oligomerization domain—like receptor protein 3 ;spontaneously hypertensive rat ; kidney ; aerobic exer-

cise; exercise intensity

2018 47 F [y I I 45 7 s, B ARE A
27.9% AT e MR, T HE T VB R e o TR e R R
KB RE AR E o BIFFEIE I I A5 A B i i
EB R ENZ—, B2 s 22 h g 6
JMERE ey, UG B2, T B TS A% B 40 7 L 2 v I
FEEAE AR FERUA PRk, BB AR S e 1l '
1 5t R SR, JF DL R Sl ARG T L2 T
K, EXER ., HAT, ARZ 16 B & I
FEEIRY T IEIN J 7A E  f  aA bR, A R 2R
7 25 0 B 2R - A8 55 9K 2R T8 [ I R ¢ (research
analyst assessment specialist, RAAS) #ill #ll 5 . 1M
RAAS 1] 58] FE AR 2 4 W W] A 28 A1 ol s, (H
JEXF AR E B ARIMEIY, W, 752y
WG o7 7 1 Z AR e L B e R Y A A &R
SPRAE G T ARA L

AR 38 2ok A ) SRR A B s e o HOIR S T
JIE2H SO R 1 PR 45 G SR R AL S A RS2 AR EE 1 3
(NOD-like receptor thermal protein domain associ-
ated protein 3, NLRP3) # H1G = SR 576 B /MVE |
B AR b, A4 T g /N RIS g /N D i AR
T /INERI 7 53— 35 G Eh USRS i /s B
JE B A9F S F A 7 NLRP3 G AE /A GG, HLA
NLRP3 % AE /N A AT 3 AR £ B8R v it s /) B A4y I
JE R D R0 3 o [] A, Ot B I 3R A Y
T 38 BT BOR B Sz B I R R AR AT R v RE EEA
ARG R A HEFEIET « 22 Bk ]
LA AR 1 75 Hh NLRP3 445 /NS 5577 ) TL-18 1
1L-18 [y 2635 K75 IL-18 1 1IL-18 B A k5 & 1fi
JE 78 BEAH O 58— 5 Z A B Toll #5214 4
(toll like receptor 4, TLR4) J2& 55 K 3% R e fi 5 %
FH B, 5w IS 2 RO R L g
P I 1) 28 9 BIL AR AR S g — TR 5 ik
TLRA4 A] LU i s 1 i A A TL-18 AIAT 4 TL-18
F35 I 3l NLRP3 SRAE /AT s 3351,

TEITAE RGBSy 7k T 2 Bl P R R 2 H

I T iz shZRC B A &5 712 P B e 55 2
Pt P, 9] 4 Garcia—Pinto AB 25" A A AIK
5 EE AR D5 S A £ T 1 A e R R R U Ak
ZERMIEAYUE o R, AL 2 s Sl g R4
DRI — W s $2 1 BT 5E , 91 10 Barcellos FC 25"l
BILIE AR B DR 25 10 N 3 R4 T 2~4 B Bt
P15 EH% (chronic kidney disease, CKD) f % #1716
Jil A7 S8 AT BE 0 I il 56, 45 2R &% Bz 3 I 2R X
CKD I ~ IV i 5855 09 B /N sk i 32 B A 52
XAPEERAEDN — Ty T e e i T A S s Z Ay
AR 22 S BT R B, 53— T AT RE s B IRk
R GRE FRIAE R AHSC . DL BRI 22 %
PRI, H A7 B0 R i B AT A 3T
WL AT A 38, 3 3 3 Sl 2 Ok 4 s i T U )
8 73 ¥ HL A B9 A B8 S0 A 98 18 55 2 — 2B TR A
W5,

BT UL LB I S Al A 5T ARG o B A
1B B [ R I K BRI NLRP3 484 /MA
FIRIKAE DTS A, LUE I A FIIALYS o TIL-18
AN IL-18 FE /K- R0 A A8 T A DG HE 1 38 5 R R
R I R A 3 5 0 IR M N AL O E R B R L B
T8 i PR e 0K B e VR 7 IR R B 7 vk T B0 B
(R 1) 25 ) e i e AR S VR T, IR L i PR
e I O A RE LR ) T R 25 iR yT R IR
PR BT 10T, 442 ey A8 26 T o o L FOR A 7 AR 1R
DA BRI 5255 L.

1 #MREFE

1.1 S%shihhoum

18 K8 JRIM& M 11 %k 5 1 K R (SHR) 1 6 K[ i
TEPE Wistar 5T 8K B OWKY ) g b 5% 5 DU A 44 R A B
28 E) [ SIS A PR PTIE : SCXK (51)2019-0010 ], 4Rl 35 T
HRERRATRAY L. KRB N WKY 4
(WKY) | 5 Ifi X HR 20 (SHR-N) {158 47 4841 (SHR-L) Al
HR i A A 41 (SHR-M) , n=6, 14 75 5 R BE B K 50 3



— 832 —

BERERKFZR 2024 £55 49 5 7 #3 (Journal of Chongging Medical University 2024.Vol.49 No.7 )

Bl e [ S2 5 sh i A TIE : SYXK (1) 2022-0016 ], 5F:
F R RIE Y MK AL LS o 2 R BRI B [ 2 18 (IR
FEIRALF (22 £2) CHEARS 245 12 h HATOEI+12 h B
FAE IR BRLALL B SR FREE , 7 7:00 sise T, W E 7:00 4247 .
EN TIPSO N Y SN o (e L 37 B 3R i ] S
12 F#
121 B3hr%E B HFESHLNERR IS SAI
Y57 AR B Luo MZE SR SIS RIF S 5 S 52 o

e HEAT 1 RS R A sh IR« 5 — Kz sh i ) o
10 min, 3B SFE] LA 10 min/d #64% , 354 6 d, P 0°
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Cr(F=133.406, P=0.000) B & & ; 5 SHR-N 41 L %% , SHR-
L#H (BUN: F=28.619, P=0.002, Cr: F=24.734,P=0.000) .SHR-
M #H (BUN: F=113.962, P=0.000, Cr: F=256.850, P=0.000)
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JINER BN R AR U I ST 4k /L, HiFP SHR-M 4] RFI
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21 5] SBP(mmHg) DBP(mmHg) Cr(pmol/L) BUN(mmol/L) RFI(%)
WKY 41 100.8 +9.14 67.9 + 12.80 29.84 +2.89 6.30 + 0.80 2.89 +0.41
SHR-N 41 160.0 + 8.33" 137.1 £ 6.16" 52.05 + 2.54" 11.24 0.70° 18.72 + 1.22°
SHR-L# 146.0 + 3.79 125.5 + 4.00° 40.88 +3.71" 8.84 +0.56" 12.76 + 1.55
SHR-M £ 136.7 + 5.95"™ 107.7 + 7.90™ 30.02 + 1.06™ 5.66+0.77" 7.87 + 1.66"™
FA 125.857 130.951 60.396 50.993 161.370
PA <0.01 <0.01 <0.01 <0.01 <0.01

H:a, 5 WKY 4 He#s, P<0.01;b, 5 SHR-N 44 HL#, P<0.01; 5 SHR-L 41 Fb %%, P<0.01
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Eia, 5 WKY 4 %, P<0.01;b, 5 SHR-N 41 b %%, P<0.01; 5 SHR-
LA H#, P<0.01
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B4 KRBALAFIL-18FEAMNRIE

2.5 SHR B k41 2% Caspase—1 . cleaved—Caspasel & & & ik
K AL

5 WKY 2HAH H , SHR-N 2H Caspase—1 & 13835 T & (F=
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