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1 EREREA/BA BB LE SN R KRS AR T8 A ALE . 50 R 5 B SD K R ALY A
HAER+EHA (RDCA) . SIEER+2#A (HDCH) . SSER+H fiEsm (HDM4A) . SiEER+E
*E+%#Hm (HDCCA) R +£ XA +A AEsh4w (HDCM) , &4 102, % 3 A4, HDCC.
HDCM #8024 400 g/ (kgd) £ X E# T, RAMUFHRMR0S% AT LS L E4MEF; HDM. HDCM 4347 H £
BT, RAAAIETESHTFM. 6 ATHLLRE 24h, ARLAKLCHARTE, Hlldik, SIMLEHME
AHERR. BRI T: LFERERE (TC) . =8 (TG) . KEFEKEGEAR (LDL-C) , HDC ik
RDC 43 82 F & (P<0.01) ; £ TC. TG, HDCC. HDM. HDCM #L4x HDC 43) 2 ¥ 1&£1& (P<0.01) ; £
# TC, HDCM % % HDCC. HDM £ # %1% (P<0.05 & P<0.01) ; £ # LDL-C, HDCC 2, HDCM % %
HDC % 8 Z %1% (P<0.05 3 P<0.01) , HDCM %4 HDCC 2. HDM 483 & F &1k (P<0.05 & P<0.01) . fiF
SEAMNEEGREBRE (HDL-C) K-F, HDC 444 RDC 4 % % 4 4& (P<0.05) ; HDCC. HDM. HDCM %1 %
HDC #4135 8 F # & (P<0.05 3 P<0.01) ; HDCM 4% HDM #4839 2 % # & (P<0.01) . RDC 25L& E %,
HDC % % 2 X #4745 ; HDCC. HDM. HDCM #44 HDC A B 7%k &, £+ HDCM AR A R F. S G mia
#-1p (IL-1p) . a@@E A %-18 (IL-18) 4 &, HDC 4% RDC 43 2 ## & (P<0.01) ; HDCC. HDM,
HDCM %84 HDC #8349 8 % %1% (P<0.01) ; HDCC. HDM %1% HDCM 48 2 % # & (P<0.05 & P<0.01) . AL
WG AR EHIUER %8s R T MBA (CK-MB) , HDC 44 RDC %483 2 ¥ # & (P<0.01) ; HDCC. HDM,
HDCM #% HDC 8.3 2 &4 4% (P<0.01) ; HDCM 84 HDCC., HDM £ ¥ I#4& (P<0.01) . AL NOD # %4k
%@ 3 (NLRP3) . ATHXHEEZE (ASC) . &F AR R LA K G KFEE 1 (Caspasel) & A MAK
(H-score) , HDC# 2 % & F RDC#4 (P<0.01) ; HDCC# . HDM# . HDCM % £ ¥ {& F HDC 4
(P<0.05 % P<0.01) ; HDCC %8, HDM 4 2 ¥ & F HDCM 4 (P<0.05 % P<0.01) . A #L8A, HH6 A E
FHEF/ IR BBHTRTUAAES B RERR SN @ER T, WHTERERE, RIS RE/EH, LT
fit 5 4% NLRP3/Caspasel i@l 3k FAa %, —F B A Tz R &1t
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Abstract: To study the mechanism of curcumin and/or aerobic exercise improving pyroptosis in myocardium of
hyperlipidemic rats. Fifty 5-week-old male SD rats were randomly divided into normal diet control group (RDC), high fat
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diet control group (HDC), high fat diet with curcumin group (HDCC), high fat diet with aerobic exercise group (HDM),
high fat diet with curcumin and aerobic exercise group (HDCM)), ten in each group. From the third week, group HDCC and
HDCM were injected intragastrically with curcumin at 400 g/(kg-d), and the other groups were given an equal volume of
0.5% sodium carboxymethylcellulose. Group HDM and HDCM performed aerobic exercise intervention, and the other
groups did not. Twenty-four hours after the end of 6-week-intervention, the myocardial microstructure in each group was
observed, blood and myocardium related biochemical indicators were tested. The results showed that, serum total
cholesterol (TC), triglyceride (TG), low density lipoprotein cholesterol (LDL-C), HDC were significantly higher than RDC
(P<0.01). Serum TC and TG, HDCC, HDM and HDCM were significantly lower than HDC (P<0.01). Serum TC, HDCM
decreased significantly compared with HDCC and HDM (P<0.05 or P<0.01). Serum LDL-C, HDCC and HDCM were
significantly lower than HDC (P<0.05 or P<0.01), HDCM was significantly lower than HDCC and HDM (P<0.05 or
P<0.01). Serum high-density lipoprotein cholesterol (HDL-C), HDC was significantly lower than RDC (P<0.05), HDCC,
HDM and HDCM significantly were higher than HDC (P<0.05 or P<0.01), HDCM was significantly higher than HDM
(P<0.01). The myocardial microstructure of RDC was normal, there were inflammatory injury in myocardium of HDC,
injury in HDCC, HDM, HDCM were improved significantly, and HDCM was the most significant in the three. Myocardial
interleukin-14 (IL-14) and interleukin-18 (IL-18), HDC was significantly higher than RDC (P<0.01), HDCC, HDM and
HDCM were significantly lower than HDC group (P<0.01), HDCC and HDM were significantly higher than HDCM
(P<0.05 or P<0.01). Myocardial injury marker creatine kinase-MB (CK-MB), HDC was significantly higher than RDC
(P<0.01), HDCC, HDM and HDCM were significantly lower than HDC (P<0.01), HDCM was significantly lower than
HDCC and HDM (P<0.01). The H-score of myocardial NOD-like receptor protein 3 (NLRP3), apoptosis-associated speck-
like protein containing CARD (ASC) and cysteinyl aspartate specific proteinase 1 (Caspasel), HDC was significantly lower
than RDC (P<0.01), HDCC, HDM and HDCM were significantly higher than HDC (P<0.05 or P<0.01), HDCC and HDM
were significantly lower than HDCM (P<0.05 or P<0.01). Therefore, the 6-week curcumin and/or aerobic exercise
intervention could improve pyroptosis in myocardium of hyperlipidemic rats, inhibit excessive inflammatory response, and
protect the heart function/structure, which might be related to inhibiting NLRP3/Caspasel pathway. The effect of combined
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intervention was better.
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B A BRAS T (CP20191007) 5 JR P ILLT 424N 4l
JE>99%, At sl = B A B ARG BR T Al (14l
Jifs /- 2 -18(interleukin-18, IL-18) . [ 41 il 4 2 -
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(BEML B 7 ¥:), B4 10 . HimEa+Z2 5 A
(RDC 1) . =g hE & +Z 20 (HDC 4H) . =g i
B+ B+ LHH(HDCC 4H) .| S a+ a3
ZH (HDM 4H ) Fil /=5 I i fr+22 35 R+ iz sh A
(HDCM) . ZE5eid R, = iR HIZE 20~24 C,
HFE X 1 R 35 ) ZE 55%~75%, A1 B 1% 32 A% B ] -
12/12 ho £AS4H KRB AER B HEEEIROK; RDC 41 L0
AR SR, Hofth a1 DU AR R R . 28 3 R,
HDCC #1 HDCM £H AR 38 SCHk [5] B 791 52 56 1 72 Fe
{EFIA 400 g/(kg-d) . ABUR 5 mL/kg, BRR ISR
BT 0.5 h 7B 2585 EIAW(0.5% F2 P RELT 4k R aNEE L
TRAERD, FER 1 IR, HARFSH I LISEIARER 0.5% R H
FLLT Y K ANRE E ; HDM Fl HDCM H 474 Eas sh
TR, B REE: 50, BE: 70%~75% f RiEE &, iz3)
A 4<: 1 h, %R 1 R/d, 6 d/w, HABLA TR iz 3 T
T, T-THFLERT]: 6 wo
1.2.2 SCEGAIIEET  RIRIIZRESH)S 24 h, SHidH
T R PR R BRUE E SR B DRI, 2= 7 1 SRIGE ], A5 1ML
HHES 4 °C .0 10 min, 3000 r/min, 5725 ML,
—20 °C HEAFFFMN . FEAE IS, B O RE, Z2BRAEC
ARELH 2R DATRVA i AR BEER K s, SE 40 T2 7K 45
J& » BUGER A3 200 5 D LA 2R 88 i/ N s FRECE &, AR
PEdH A i AR =19 1% LU & T 7004 1 A BER /K
R IS, Bl S TR R A 10% 1.0 L ZR S
W, 5000 r/min BS.Cr 5 min B FJZERAF . 55 HL
T L ZHLBUZ A 4% 22 5 F I [0 58 U 1 2,
FHF LR ERIZ T
1.2.3  MARAKSE . O WU bR 25 9 A0 ILAH I 58 0
HFEFEpylleE s HH —=0E (triglyceride, TG) .
S B [E P (total cholesterol, TC) . 15525 & 545 P AH [&]
fi(high-density lipoprotein cholesterol, HDL-C) ., {55
NG FHE[E 5 (low density lipoprotein cholesterol,
LDL-C) . JLER L& 5] T .fff MB %Y (creatine kinase-
MB, CK-MB) & FH 4 A sh A k43 #r 430 &2 - 0L
IL-15. IL-18 >R FHEfFIE G ek IR S il e o
1.2.4 CHUHZURENS W Bss Z2 5 H I [E R O L
LA, oK iEIH A YRS HE Yk P
W,
1.2.5  SPE ARG IO LLH ZUH G 2R 1 B 63k 7K
S SRR LH AR R A L0 UL NLRP3 . ASC. caspase-
1 FE R IRK o AU S Wi 20K . blsias
5. BH W P9 IR A AR B . — PO B
DAB o, BYLgiius . B . B GHEA T
RS SE TN = R EE2A T At o8 253 RN 11 o e VB E CYEE Tl
FEHFHRUCHTRER . A8 | 1R, O NEPE. H-score
=(VR B (OIS B > 1)+ (S B (I 2% B < 2) + (IR AR
AR RE=3) .
1.3 HEAIE

s VAV I 80 hn i 22 (x+5) R, >R SPSS

19.0 B AFXt B g A 7 a1 T3 M. 2240 18] Hh AR FH o
KI5 22534, PRLHIE] Fedsesik g ST AEAS T /656
MR 2x2 B K100 7 225787, K HDC 4 .
HDCC #H . HDM 4H 2 HDCM 4H I BRI V& FLCs JULAH
RAAFEPR G EIRANSTHT
2 FER59
2.1 EHEZN/FZBEENTHIEEREXRMAE
IKFEHIE M
KIS AR IR SRR B A, 75 & = g i jiE,
EERI K MAR/KV-54 . Zhao 5™ FH], H iz
BREMEATROSGE ARG, B iR MiE Y &4 S &

SOV Y R, 2R 2R T DU ROGE R I I T AR B
FRIB I S0 S s B a5 AT 5 . Blefiash
FIG S SR AR W R SR, 3 IBG T TR
RS AR INAE, PR B DIREMSEHY ., 5K
FEENO BIFGT 2 B AR S S S ARG R ZE I T R
A AR MAE R FRIMAR 7KV, B3 BAT PRIy, B¢
BT A, XIEE Y BT & AT s shs
FHEz My T RE S B 5 s e s IR IR B 5 S IR R
RS ZEEL, REAEREARIIEFS 25, AR iR AL
N i i S AN € el £ L 198

HEARWGE Y, S 8 JESLE45 R 5, 5 RDC 2
FH G, HDC 20 1.7 TC. TG. LDL-C ¥ i 35 I =5
(P<0.01); 5 HDC 414 k., HDCC. HDM. HDCM
ZH g TC. TG Ik I 3 BEAIK (P<0.01); HDCM £H
I 3% TC % HDCC. HDM & 3 K Ik ( P<0.05 8%
P<0.01) ; HDCM #H 5 HDCC #2H . HDM 4H [4] IfiL %
TG JC W& k22 % (P>0.05) . % F IfiLyE LDL-C 7K
S, 5 HDC ZHAH L, HDCC 4H . HDCM 4£H % 35 REAIR
(P<0.05 5 P<0.01), HDM 405 HDC 4H [a] JC i 35k
257 (P>0.05); HDCM #H %% HDCC 4H . HDM 2H 34
B AR (P<0.05 5% P<0.01). XTI HDL-C 7K
SF, HDC 4H % RDC 41 % 3 B A (P<0.05) ; HDCC,
HDM. HDCM #ZH % HDC #2H 34 ' 3 F+ 55 (P<0.05 5§
P<0.01); HDCM ZH%: HDM 284 & T+ (P<0.01),
5 HDCC Tt F 2= (P>0.05, 3% 1), T4
SESCHR B L SR, 8 R RIS A R R
A, MARZKF-54s 22 B R AN/ B e sl T-FAT L
AR BN K, Horh G T RO efd, 5
A TSR A —3
22 EEZRN/FBFERETHRNSEREXREOMN
AR E RO AR R FERE F 2 =850

REFCIHZE AL AU WS 980 /0 1 FE 22 R
Kz —. A5z shBAA BRI RVER, 7T AR
P RAE 5 A 0. LA, PRAPLGE . Chen S50 BIF
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Table 1 Effect of curcumin and/or aerobic exercise intervention on blood lipid of high-fat diet rats

2H 5 1175 TC(mmol/L) 1l 7ETG(mmol/L) 11 EHDL-C (mmol/L) 1l FHELDL-C(mmol/L)
RDC 2.11+0.46 0.89+0.27 0.70+£0.16 0.55+0.27

HDC 3.48+0.58™ 3.43+0.92" 0.57+0.08"™ 0.99+0.26™
HDCC 2.3040.34"4 1.05+0.30% 0.79+0.10% 0.75+0.16"2
HDM 2.38+0.22%42 0.86+0.32* 0.67+0.12%4% 0.86£0.11%%
HDCM 1.85+0.30% 0.68+0.14* 0.86£0.11% 0.57+0.12*

: H5RDCHI L, *P<0.05, **P<0.01; SHDCHIHH L, *P<0.05,%P<0.01; SHDCMZHAHLL, 2 P<0.05, 22 P<0.01; #2~%3[f].,

PATS VAR RERR 51 K B RAESLIL, FEAIR CK-MB 7K, 30 32830 R/aliAs 05 3 00 R IR IR BLG U (ks

S DNUEZS MDIRE . 2280 3R IR Al 0 i) S 4E K2 AW SO U A SR AE R 535 AR 52

N, AR PO IE . Zeng ZEUS WFSE & 8 JE 50 mg/kg Table 2 Effect of curcumin and/or aerobic exercise
ST A] LA AR B HE /N B LSS e intervention on myocardial injury markers and inflammatory
LT AT, Bt IR AS, Liu 2609 55 % B factors of high-fat diet rats

WO AT PUREIR BRSO U VP, HeAE AU MIHCK-MBUL)  GHUL-15(pgimg)  AUIL-18(pg/me)
U SRR AT e, il g 0 ST O B

TR IG A Fis sh i 3 ol T U RENS T A R HDCC  303.57873.90%08  52040.52%00 8,084 05"
RAARG I B Co LI NE PRI TR, SIEGZ Rk, £ HDM  405.51£87.0224 5602045725 8.65+£1.10722
;[}EH:O HDCM 260.09+62.08" 3.97+0.62% 6.78+1.15"
AW, A 8 JE S as RS, X F O AL IL-
1. IL-18 & &, HDC 4H % RDC 20 ¥ & 35 T+ &
(P<0.01); HDCC ., HDM . HDCM #H#%; HDC 2H 451
B ZEREAIR(P<0.01); HDCM 2H% HDCC . HDM 4H i
FREAR (P<0.05 B P<0.01) . XT TR Gikn &

CK-MB, HDC #A%¢ RDC 20 #454% i 25 T HEr (P<0.01);
SJEEYE = > ==Y 1 > =
HDCC. HDM. HDCM £ ¢ HDC #H $45 4% i 25 FEATG oL DL AR, 8 SRR B A

(P=0.01) : HDCM #fL ¥ HDCC. HDM & % e fix  DILIPER5: 260 3R siAT 02 3y T 10T LA 3%
(P<0.01,#22). DL EARRII, 8 HmhRik gk HORBUIRIE ST S PR A

BB B INRE (0 [, 5| & LR S Mt i; 258 24 ERRN/REEEHTRNSRREAROA
SRV AT EUE S T T IR SR TN B A B A AR

HDC ZH K B0 WLEF4EHES Z5 6L, aiiin e, 25 AR
Y57, m] DA M LA SR AR, PR M E R SEAR TR .
HDCC., HDM, HDCM ZH K B WLEF ZEHED 303K 57,
A AR TEHE , A UL U FLET- A e K FTE EE Th E 4
AR, B NI W s, Hor P T A ol

FEEE, Horp S T RO S fE, S AR W I AT TE O A BERE 1) B | & b LAy i
—3e BEAE R, LA L AN S PR R TR R
23 ZRFN/FIBREHNTAMNSERBARCA  HHF. NLRP3 48i/IMAH NLRP3, ASC FlI Caspase-1
A kARG N =AY G . NLRP3 S /IMA TS AT A i B AT W6 )

2 H KRB USSR B2 g Bos (& 1), Caspase-1, il Caspase-1 ANMYBESESE 1L-148 B8R FN
RDC 2R B LT HELE AT T, GL (A 35)5], 4 &2 BRI, 8T LI EH S S A AE T, NLRP3 B3
210, AU A 2 R RA 0, AN HES LR, B P A5 SReMzsigEH BN E/ER. Yu & W5

= '\7 ’7 e Rty = = i -
1 20 FRI/EAT A0z 8l T B0 AR TR R B L UL A Y20 (HE, 400%)
Fig.1 Effect of curcumin and/or aerobic exercise intervention on myocardial microstructure of high-fat diet rats (HE, 400x )
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K BN BE ZE AT LIAT A ) BT R 2255 & 1O LA A
T, RP UL IE T RE/45 M40 . Yin 881 WfF 5T & Bl 22
B A LLE S U NLRP3. Caspase-1 F2ik, I 41
MAET, BEE T A KRIRFEIE R NS i 96 o X Al
TG 2 B0 2285 22 ] DA ZE 8 328 T Wi nT LA S i 4 Ak
— W S R sk e AL T £ T AH G 43 F Caspase-
1. NLRP3. IL-18 iy B2k, HEAWRERIH. T
MGG ST A B 12 TR SGs s 0T L e S RO
5 ZEHCH TN B S AN AR T A SR ) M SE R 3R
Ko Chen %M 5 IR & B, 4 R is sh vl ATk =g
E IR B LR T - T T SRV

AWEsR i, S 8 E LIS A R s, O AL 2L
NLRP3. ASC. Caspase-1 ik (H-score), HDC A
25T RDC 4H (P<0.01), HDCC 2 . HDM 4H .
HDCM £H i % T HDC 4H (P<0.05 &%, P<0.01),
1 NLRP3. ASC. Caspase-1, HDCM £ &g ZF Ik F

HDCC #H . HDM #H (P<0.05 8% P<0.01, 3% 3, K 2).
LA Eg5 SRR, iR T2 5 T iR AE K B 5
1R A 22 0 2R A] BB i FHT NLRP3 [ 2H 2 FlvG
Ak, FHIAET-AHE S F ASC. Caspase-1. IL-14 [14id
JEFEIRIT8 A GE ] BE il G S IR IR E SR
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Table 3  Effect of curcumin and/or aerobic exercise
intervention on expression of myocardial pyroptosis related
proteins of high-fat diet rats (H-score)
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Fig.2 Effect of curcumin and/or aerobic exercise intervention on expression of myocardial pyroptosis related
proteins of high-fat diet rats(IHC, 400x )
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