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cals, NB600-633) . ASC T4 (Proteintech, 10500-1-
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W2l (n=12) Fliz sh 41 (n=13) , SL 56 ] [a] 7= 4 4E
To5 H & 10 Ho G ERSE 3 d , SELkdl
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47 :201921178505.1) , B 15 s R E 30 s, i 47 41K
1N N AR S, 3 min, HEAT 3 /NELAE R 1A K
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KIGH . BRI 1R, 3/ JE
1.3.2 (RBGAIS ATBORE 000 ) 2 5% R R
A I o VAR B 53 (5 RURE BRI S5, RLRE X 49 42 M i
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1.4.2  FAKE—HAT (hematoxylin—eosin , HE ) 4 {21 )
SR MMIER IR A E E 24 h5 , &g 2
I A YY) RS, AT T IR B LR
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1.4.3 RT-PCREIANAEAET-FE N mRNA %35 i
i LH 2R A0 3 0PI SR EBUE RNA, K RN A R 32, i 1)
cDNA G HGisR G0t BT 32 B RNA #E17 S s .
Oligo 7 #1151 %), GENEWIZ 28 5l & .51 9,
¥ %] 3 ASC, F: CTGGACGCTCTTGAAAACTTG, R:
CTTCCTCATCTTGTTTTGGTT ; NF-kB, F: GGACTTC
TGGTGCATTCTGAC, R: CTGGCGTTTCCTCTGTACT
TC;IL-1B, F: CAGCAGCATCTCGACAAGAG, R: CA
TCATCCCACGAGTCACAG ; GSDMD, F: CCAGTGCC
TCCATGAATGTGT, R : CATCTTCTTCCGGCTTTGGTG ;
NLRP3, F: AGATTACCCACCCGAGAAAGG, R: CAA
ACCTATCCACTCCTCTTC;; Caspasel , F: GATTGCTG
GATGAACTTTTAGA ; R: GATAATGAGGGCAAGACG
TGTA ; B-Tubulin, F: GCGGCAACTATGTGGGGGACT;
R: CATGATGCGGTCAGGGTACTC, i ] PCR JZ Jif
KR HEAT PCRY AR HERE T : 95 “CAEME 30 s, TR
P 195 °C 30 s—72 °C 30 s(FEHR 30 ) , IS iz ik
28 o DENRMEBE I HL UK A I RNA RiA &0 SR Ct
% H W 3L By AH X %3k, B-Tubulin 28 P £

RS FN
1.4.4 989 G G (o ke I 40 it A5 T 2R 1 e B A
Fik RN SA S Y) R S Rl B B Ll ZE K
VA ERuNEINY 3 ANV B P n. DN IRCENZIN =
ASC .NLRP3 . Caspasel ,GSDMD #l IL-1p & (1 — 1
R E Pt TP 50 min, B R BRI, gt
B B G R FE, AR 43 )% B (integrated option
density,IOD)fE%:zﬂ?o
1.5 ik

JIr A s 25 SPSS 19.0 58113 Hr , H Graphpad X
PHEIR . BHEAT & ER A R Gozs) FoRm 14 BT i
FIA 1843 1) AR FH o 05 I 6y 22 07 5 A A
2 20 [A) L 3R B IR 28 5 26 43 7, 7 22 55 F LSD—t
K56, 7 224535 JH Tamhane's T2 #5485 . LA P<<0.05
KEFAGIT R L.
2 & R

2.1 IHLREUAT A A o HLER

A (] BEZH R U T e R R T
MNER 12 Ja] R % BE A R BRI it 3 3 T3 2 4l (P<
0.05) ; iz 2l 2 K BUIAR o & 2 1R 2 PRk 4, AR
4 JE iz s R B AR T A4 41 (P<0.05), H
55 8 AR IR T X IR 41 (P<<0.05) , WK 1A, T
55 812,16 120 J& X B8 20 K B RS R (Mg & Ak
i) TR 4 (P<<0.05) ; N5 8 i i iz 3h 4 K
U NE 2K F L4 2 (P<<0.05) , H A 24 J& e 4
JEZRAL T X BRZH (P<<0.05) , WLIEI 1B, T 32 )4,
X HEZH A FRUVLIA 5 1 3 E (LA 5 /4 o i ) {IK
TR (P<0.05), T M55 8.24 .28 #1132 Ji , i 5
ZHR BN & 5| o b s T X0 4 (P<<0.05) , UL
K 1cC,

A B C
2)
100 Doy e s o by Y N N o 241
900 Dy & u XfHEAL o T3 [ E wxipry &6 a7 | R4
Hon 5 RG] — s
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L HILA E, 1) P<0.05; 5% HE41 L4, 2) P<<0.05,
Note: Compared with the baseline group, 1) P<0.05; compared with the control group, 2) P<0.05.
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Figure 1 Comparison of body weight and composition in three groups during intervention
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32 A, IR A SR i A JIEL T e i =
i e T D UL R S 5 1 AT e i

(P<<0.05) , iz h2H K BUH I = HR A 5 Bg 1 iR /K~
T BRZH (P<<0.05) , iz Bh 20 K Bl % g

N . \ e F [ 5K S 500 BRZH 22 53 oG8 1248 L (P>0.05) .
B IS TR (P<0.05) i gkl MR PR AL R TS T X (P>0.05)
LER( N R R i g = T iy S S S a8 S 2 e LI 2,
A 6 N B 34 € 2 15 D 2 1.0+ " E
E 5 E T é 7 g 0.8 go
I ? é & % 4 % 0.6-] E :
= 21 e 1) = | &
& & il I 0.4 = L
% 2 !E\[ 14 %-]é 0.5 %ﬁ iz
% 1 = o & 0.2 o
e - {% 4&3 =
0- 0- 1z 0.0- = 0.0-
B o B B B B B B B B o
& & & &P & &P 7 &

T A LR, 1) P<<0.05; 5 X IRAL LA, 2) P<<0.05,
Note: Compared with the baseline group, 1) P<0.05; compared with the control group, 2) P<0.05.
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Figure 2 Comparison of blood lipid level of rats in three groups

2.3 34LRRURIAH SR R bR
FF32 i J5 , X BRZH BRI R RN B T B A T
A IR 41 (P<<0.05) ;38 BhAL K B RS

TR B o I T IR ZH ARk 40 (P<<0.05) , J 2
HE MR EE A 43 AR F X REZH (P<<0.05) . DLIEI 3.
A B
61 4

S s

S S 3 )

& &K

fant lm

= i 2

Sigm 9 2)

F Z 1

¥r E=

N R B & B
& &P o &P
SR LR, 1) P<0.05; 5%FI84H [b45,2) P<0.05,

Note: Compared with the baseline group, 1) P<0.05; com-
pared with the control group, 2) P<0.05.
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Figure 3 Comparison of pWAT and sWAT wet weight

of rats in three groups

2.4 34LKREIRIAINIE R CSA i85 1 b

9 32 J e, 3 4K BV JE R R T 1 7 4 e
UL 4A(X200) o GETt g i 4 A fe A i A, X AR
HHIRLA L EF TG FE L (P>0.05),155)
2H R BUE RN K2 T g W 4 e s A e AR 4 T
X BRZH AN LR 2H (P<<0.05) . W 4B F14C.

2.5 341K BUNE G 41 2L 4 i 45 v oG AR TR Y
mRNA %k LLEE

T 32 JE e, % B2 K BV AR D5 Y ASC UNF-
kB.IL-1B .NLRP3 Hl Caspasel mRNA X} 2% ik 7K F-
P TR (P<<0.05) , X BB 2 K B R IR 105 ok
NF-kB A TL-18 mRNA FHX} 2 1k K-35 8 T4k 41
(P<<0.05) . iz 3h 21 K EUE JE R D7 H ASC U NF-kB .,
IL-1B F1NLRP3 mRNA X} 2 15 7K XK T 5 A 241
(P<<0.05) , H NF-«B F1 NLRP3 mRNA #H %} 2 5 7K
KT I 4 | Caspasel mRNA A7 X 38 38 7K F- i
Fim TR A (P<0.05) ;15 sh 4H K B T Rgli
NF-«B I TL-18 mRNA A X} & 15 7K - B AL T 5 B 41
(P<<0.05), H ASC .NF-«B Fl Caspasel mRNA # X}
TR TR 4L (P<<0.05) . WLKES,
2.6 3IALKENSNGH S AR ekt s A%k fn
PR LA

T 32 J 5, 3 20 K BRUE R IS W5 o ASC L NL-
RP3 . Caspasel .GSDMD Fl TL—1 H 22 ¢ ) Y 6, Ul 4]
6A~6C, X HRZH K BB & i 115 Hh NLRP3 | Caspasel |
GSDMD FIIL-1B B9 10D {H ¥ 5 T R4 41 (P<<0.05) ,
iz 2 41K BUE JEL I i Caspasel .GSDMD Hl IL-18
7 10D {34 1 TR 41 (P<<0.05) , 12 Zh 20 K 1S
Bg i+ NLRP3  Caspasel Fil GSDMD {5 YI T XF B 24
(P<<0.05), WL 6D. 341 KK T8+ ASC NL-
RP3 . Caspasel .GSDMD F1 TL-1 %2 ¢ Y e €, UL &
6E~6G, % H 2H K L% T 5 7 th NLRP3 | Caspasel
FIIL-1B A 10D {E 4 5 T 241 (P<<0.05) , iz 3 4
KEUE R BE W5 th ASC .NLRP3 , Caspasel ,GSDMD #l
IL-1B {EIMILF X REZH (P<0.05) , WLIKI 6H .,
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Figure 4 Comparison of morphology of adipose tissue and CSA in three groups
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Note: Compared with the baseline group, 1) P<0.05; compared with the control group, 2) P<0.05.
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Figure 5 Comparison of pyroptosis key genes mRNA expression of rats adipose tissue in three groups
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Figure 6 Comparison of immunofluorescence staining of rats adipose tissue and IOD in three groups (x400)
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ABSTRACT Objective: To explore the effect of long-time weight-bearing running on the expression of NLRP3-mediated pyrop-
tosis-related genes and proteins in adipose tissue of aging rats. Methods: A total of thirty-five 8-month-old SD rats were randomly
divided into three groups: the baseline group (the samples were taken after 3 days of adaptive feeding); the control group (fed for 32
weeks, without exercise); and the resistance training group (fed for 32 weeks, with 3 times/week of weight-bearing running training),
with 10 mice per group (5 mice died). After the intervention, the body weight, body composition, perirenal and subcutaneous adi-
pose tissue (p/sWAT) wet weight and blood lipids were measured; the morphology of adipocytes were observed by HE staining, and
the cross-sectional area (CSA) of adipocyte was calculated; the relative expression level of ASC, NF-«xB, IL-13, GSDMD, NLRP3
and Caspasel mRNA were tested by RT-PCR; the immunopositive expression of ASC, IL-1B, GSDMD, NLRP3 and Caspasel were
observed by Immunofluorescence, and the integral optical density (IOD) value was calculated. Results: (1) After the intervention,
the body weight of rats in the control group was higher than that in the baseline group, and the body weight of rats in the resistance
training group was lower than that in the control group (P<0.05); the body fat percentage of the resistance training group was lower
than those in the control and baseline groups (P<0.05), respectively; the muscle content percentage of rats in the control group was
lower than that in the baseline group, and the muscle content percentage of rats in the resistance training group was higher than that
in the control group (P<0.05). (2) After 32 weeks of intervention, the plasma levels of TG, TC, HDL-C, LDL-C and FFA of rats in
the control group were higher than those in the baseline group, and the levels of TG and FFA of rats in the resistance training group
were lower than those in the control group (P<0.05). (3) After 32 weeks of intervention, the wet weight percentages of pWAT and
sWAT of rats in the control group were higher than those in the baseline group; the wet weight percentage of pWAT of rats in the re-
sistance training group was lower than those in both the control and baseline groups, and the wet weight percentage of SWAT of rats
was lower than that in the control group (P<0.05); the CSA of adipocyte of sSWAT and pWAT of rats in the resistance training group
was smaller than those in the control and baseline groups (P<0.05), respectively. (4) After 32 weeks of intervention, the relative ex-
pression levels of ASC, NF-kB, IL-1p, NLRP3 and Caspasel mRNA in pWAT of rats in the control group were higher than those in
the baseline group, and the relative expression levels of NF-kB and IL-13 mRNA in sWAT were higher than those in the baseline
group (P<0.05). The relative expression levels of ASC, NF-kB, IL-1p and NLRP3 mRNA in pWAT of rats in the resistance training
group were lower than those in the control group (P<0.05), and the relative expression levels of NF-xkB and NLRP3 mRNA were
lower than those in the baseline group, and the relative expression level of Caspasel mRNA was higher than that in the baseline
group (P<0.05).The relative expression levels of NF-kB and IL-1p mRNA in sWAT of rats in the resistance group were lower than
those in the control group, and the relative expression levels of ASC, NF-kB and Caspasel mRNA were higher than those in the
baseline group (P<0.05). (5) After 32 weeks of intervention, the IOD values of NLRP3, Caspasel, GSDMD and IL-1p in pWAT of
rats in the control group were higher than those in the baseline group (P<0.05). The 10D values of Caspasel, GSDMD and IL-1 in
the resistance training group were higher than those in the baseline group (P<0.05), and the IOD values of NLRP3, Caspasel and
GSDMD were all lower than those in the control group (P<0.05). The IOD values of NLRP3, Caspasel and IL-1f in sWAT of rats in
the control group were higher than those in the baseline group (P<0.05), and the IOD values of ASC, NLRP3, Caspasel, GSDMD
and IL-1p in the resistance training group were lower than those in the control group (P<0.05). Conclusion: The body fat percentage
and blood lipid levels in aging rats are reduced by weight-bearing running training, via inhibiting the expression of NLRP3-mediated
pyroptosis-related genes and protein of adipose tissue.
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