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Z B AU SR T % Bl ik ks AR AR AR Y /)N B 2 Bl kBB
N 8k 2 NLRP3/ASC/Caspase-1 15 518 J H) 52 M)

R#E, RKepE, 24, wHEX

AR EEZy A, DU AR T 4 4R K+ 4% 37 %, 610075

[(HE] HB WITEREAE T IHIRBERH TRRAERAIF ZBRAEEL . FiE 13 2 E% C5TBL/6J I K
YA =G, 40 ARG AW ApoE N RIS A AR A hifdl, RERM, REALAEI0R, hE s,
H A B KR B AR ARRE 4 12 BRI B S IR ARRRALAR A . ARG ik 4 T3k 250 143, 34 my/ (kg+d)
HE, RRARALTERAHR301.78mg/ (kg-d) #F, KEAHMAL TR HHR261.07 mg/ (kg-d) #
R, ZOURBAMEHERLTO03m ARBEREE, ZFADNRHEF 128, L4/ KRA AL ZEN e
BB (TC)., Hih =8 (TG). IKFEMEGRER (LDL-C). ZM atEK-F; £ A ELISA %N fiF b = M
W By &, SRR B EIRIIEH; RAHE R EM DR EFHMMALE ., FIE. WERBHGREFB ST,
WL O F EME D R EFHRALRNE AR, it A ks aR B, THhRoERRAaR G, 3k
EATERE W AT E AR (NAS) #F4. WEREMAAAR@m&AR; KM ELISA ¥R o if v &% 18 (IL-18) .
G @ 18 (1L-18) K-F; KA Western blot # £ 3h bk 20 7 4 5 BR 45 & FR AL 25 My 38 AF TR Rk ok 45
MIZEE 3 (NLRP3) & & kik; KRB K% bikthn 4 CARD MRy A =MELBEHSEE (ASC)., &F
PREER 09 R A 2R & G B3 1 (Caspase-1) & & & iA; R A %8 & 5L PCR & 4w s & £ 30 bk 41 22 NLRP3,
ASC. Caspase-1. IL-18. IL-18 mRNA &A%, R L daik, A4 0 FTC. TG, LDL-CH&, =
Mk By F AR, =M A, MEBEIRRIEHIT S (P<0.01); Ehpksaseig Rk, HERRARE S, WE
B Bs tm AR AR E K, EFHMkBER @A G IR LL AR @R & L3gm, AFIENASH 4T3, WE AR AA D
BAREKR, wFIL-18. IL-18FF &, EFHIRALNLRP3, ASC. Caspase-1%& & & mRNA £iAK-FHZH (P<
0.01), HAEAmMbksr, Hhikm, 2ERA, EX A RFTC, TG, LDL-CHIK, TMMREEHAZ, T A
W M B FARIISHEAR (P<0.01); EFhBREeml 4%, MRS R IR, W08 0 AR 45 )
E MR @AR b R L J RS R @ AR b LR, FIE NAS 3R AL, M2 A8 B A8 @ @ ARy, s iF IL-18.
IL-18 Ak, EFHARZLLNLRP3, ASC. Caspase-1%& & % mRNA & ik K-FBAK (P<0.01), HEF A& 35
AFRERTRELA, ZREA (P<0.01). it KIS BHRIRABRITGE TR, L xiEL
R EREABLAWRAEA, EAEAIH AL 8 £ 3Bk NLRP3/ASC/Caspase-1 12 5 185, M ik f & £
BB %,

(XA ] BRI, EHhhRBE; FEH; BHFRESERNEMBAE IR R ERKRLENINES 3;
4-CARD M3 69 A THXBEA R G ,; & F ARG R LARRE G 1

K AERT AL (atherosclerosis, AS) ZH TH B B AR, Rl O . ANE AR . BRI
[ JE 7 S AL BRAE Sk A . SPEEFRERIE WL Bk PR I AR SR, R UL I RE by U JULBE BE
JXL“‘O %2022@%1\/—]‘%&%@%, ﬁﬂ‘ﬂ‘m%;ﬁ;%

EeTR :: FHE AR #I4 (81973743) 5 VU A BHHRI W 0 RN =
’ ) = j( . H 1Y Jrsd é\ LZ,C
(2022YFS0381.. 2020JDRCO103) i NEETIA 3. 342, Hih sl O oS 2946 113977

I+ st1963@263. net AS KR HLHIN A 4%, Hodr R /N 2 H AT AS &AL
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il LA B B v ML 5% 1) J a5 400 0 AiAR TR
—FET R R R A AR R T Oy 5, HOGHED R
SR AT TR GG A T 5 AL 45 FA SR 37 VAR 515 N ok 25 A
M3 (NLRP3) SAE/MARITEA ', 1M AS £ BB
A7 A I BE AN M AR T . NLRP3 3 1 38 51 Ji A
Ko TS & CARD 4544 350 19 I 12 FH ¢ o0k AR
B (ASC) 454, JHHEE S BRI R AR
HHB 1 (Caspase-1) IR R g S NS N
Caspase-1 fE3X —H AR G IR IEML, (REHLA S
HAT A% 18 (IL-18) . H A/ E 18 (1L-18)
FAE R A F 1A, AR M SORE RN, HEIT
JngE AS®, I, NLRP3/ASC/Caspase-1 15 5 i #
TEAS A h BA B 2R .

oA A (RPXE), I, RE
BUAELLIC R, BEIERRT T MESE, RASHR I
W, ZVSEIRAZE R SR Z B AHE A
BAFIERE  HERIEZRC . IR 7 %
WY, B REWEIREW I RAEKTY, HHA
PR AR A A VE o AR AL T A 5T 0 Ik
S, AR ILA T BE NS i A E nEAR M Ak, B
PERIET, FEMi4E/ N AS BEH AR, AHF 5% 78 i 3
WFFE I EERE [, M NLRP3/ASC/Caspase-1 15518 %
£ BRI 5 83 AL B AR 5 % ApoE™ /N AS Bl [Tk B
ey, DR PIRBEIL R 5 OCERET
TUEAR R 4 a5 SRR X, ARG R AS B
UEST VR R 7 FH 2 4 b S 00 A4l o A S 50 38 ax 1l
P EA R EN YA PR o H A (S
2022K1-079) .,
1 #R5H®
1.1 %%z

SPF 25 b PR £ FiE C57BL/6Y S 2 /NERL 13 H, [H]
i 2 ApoE " HEME /N 40 H, 6 A, R R
(23+2) g, W[ RGARIKARSL R Sh YA FRA F, SE5:
Y AR . SCXY (JI) 2020-034. Zh4¥) 1 5+
TR s 25 K AF s bl SPE R sh i s, (A
A IE4R 5 . SYXK(JI])2019-049, & 22~25 C,
1% 50%~70%, 12 h BHESOE3A, H HIRKHEE .
SEnb iR K i B IRV [ VTR P R s 2 A ) TR
HAWIAEA A, AHIES . SCXK (#) 2020-
0018, =5 ETa K} i 78. 85% LR RE . 21% W .
0. 15% NA[ERIEERG %, T TRDRHS 224 -60-y S 2k i IR
KA,

1.2 %

VAL WS g, REWSg; N
WA (WiESg) . RERY (REHESe). UL
2900 A V) F sk a2yl BHE R A IRAF, EiE
5190901, REEEHLS 191001, FE . FREL
2GS 1000 mlZK I 1 h, SR S5 AT 40 min 3
U8, ARSI ZGU ;S R A 900 ml 7K 442
HIZ 30 min, A IFPIRIEW G B BL25 VR T-HLH
TERT By o 28100 g 480 ALRAS 17. 21 g R T3
100 g #3415 9. 45 g R T B 5 100 g 2= 42 B0 4R 15
19. 89 g1 ¥y, R H B E T -20 “COKFE A -
1.3 EZXAAALE

SBEE (TC) A& (5. Al11-1-1) .
Ha=Ms (TG) & (5. A110-1-1) . (K%
FERRE AR E B (LDL-C) X7 & (5. A113-
1-1) . 1#% (GLU) MlEii & (5. Foo6-1-1),
MR NAEYRHHA R A e (S
20180716) , Kt K2l IRARR -
Yk (HE, 65 . G1004) . RIPA %M (41t
5: G2002) . BCA VR BEN 8 50 & (it .
BL521A) . 4% ZE W (#t5: G1101-500ML) .
WA Ym (5. G1016), BRI ZELE /R A= YR
FBRAF] ;s IL-10 Bl Ik e 2 W B DU 22 7 (ELISA)
A& (5. ab283822) . IL-18 ELISA X &
(it 5 . ab245626) . 4',6- . Jpk FE -2- Z% Ik 5] W
(DAPI, fIt%5: ab182981) ., FPifleC —hr (it
5. ab150077) . GAPDH#i{A (5. ab37168),
F I Abcam 23 H] 5 IS R 5 R ELISA I & (4t
5+ MM-0587R1) , VL 75 [ % 52l A7 FR 24 Al 5
NLRP3#if& (41t5: 00081002). ASCHiA (5.
00043354) . Caspase-1 HL{& (4t : 00080438) ,
[ Proteintech 28 A 5 & RNA $2BURF & (5.
R220901), m#S#E bR Y H ARG BRA R iScript™
cDNA & Bkl & (ft5: 221010-A4) . Sso Ad-
vanced™ Universal SYBR® Green Supermix (4t %5 :
221010-A5), AR A E AR A R A .

Cool Safe110-4 B ELZ5 ¥ T-HL (522 Scanlaf 2
A]); BS-220 A4 { B AE AL AT (RIIE B A= 4
BT A RAT ) s EG1150C BIAEHL, SM2000R
R s XU R L (8 [E Leica A H) ) ;5 Filter
Max F3 B fifi R % ( 2 [E Molecular Devices 23 7 ) ;
Allegra X-15R B4 & #0001 (32 [E Beckman Coulter
/vH]); PIDRed 96 U R Gl e i (PCR) 473
A% ({8 = Biometra 2y &) ) ; ECLIPSE C1 % 1F B 76
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W (HAJCHRATR); KZ-TH-F 8 &l % i 241
AU (RIZELE R AR A R AF ) s HT-
300 B AE AL KA S AL (A AR AR R A B
ONFE) ;s VO-53 BUE A AL (B2 R Ay
IR A]) ;5 Nano Drop2000C Y8 3 & 58 4 6t
it (35 [E Thermo Fisher Scientific A 5] ) ; Chemi-
Scope 6100 Fd k2= K S MUG R G (LB AR =AY
AR 101-3B AVERT (43 2% 1B X )k
IERERT )
1.4 oré, BARR&ERLH

WEM R RS, 13 B CSTBL/6] /N RAE N
S, UIIERBRDEIR SR o SR RIS T 2 2 W)
i Z 40 H ApoE /NI IR | WEH . R
R, AL, B 10K, BREAYN, K
ARA IR R R AR R SR R AS BT 1Y
BER2WKHEME (E4-8: 00, F4-16: 00), HMIK
KIE S, ESE 1208 F 12 AR H LA %
BBEB S . WEEA . REEY . Y
ApoE " /NEAS 1 HAF TS ALEGAIE . 75 ApoE " /NRL 3=
BIKBEHIE B, AT LLFIE S ASEERIA TS Y B
., R FHEALH ApoE /N T LATHAT O G
A B 3 B0 Ik N RS 2 A I SR, DY RERE
FHREREH, MR . MR, Fm A E O
ALUL I P R AR T B, AR AT I T
WM SRR, HoHE AS IR . B
JERIRIZA Ay 10 HUNRR, BGEA . RAEEA . K
BUALH A T4 9 HUNR 56 13 JRTF UK T8 it
PR ZE IR K BC i B B, DA 60 kg LB HIRYT 5
10 g/d MEME, IRERIES/NRIAR IR E R
LR R A, A R K
ZHTE L2290 143. 34, 301. 78, 261. 07 mg/
(kged)o [RIAFZS AL, BERIAT/NELT 0. 3 ml A HiER
KHEE, B LR, £4/NEIHEE 124,
1.5 Bt

SH/NREE - RES SR, REAEK
12h, TLA1% B E 240 (0.3 ml/100 g) M
SEIEATRRER, SR AR IRER M, MR = RFHE 2 h
Ji, TLh4°C. 3000 r/min, B.L0r25 min, B4R
10 emo JHESWCAR I L2 0, & T A AR VKA
-80 CHRAE o W4 RAE T8 MLIBARAS 1) /)N BRUBEME AR BT,
BY TR E S S S2 BRI, AR BRER K vk, uB 4R
W TR IE KAy E TR b BN, RO
WE 1 ml P 5 2% 28 000 22 0 = T A B R ER % v R
(PBS) Mk T s ke 58483 8, ZEvK BTk 4 /N,

Ho 1 BE R sh kAL U 4% Z R P EEFE 2, T H
YEAIEY R, 3B Esh kA A T E %, Tk
YR ELISA K S2A 55 PCR AN

1.6 WEIGIRE 7k

1.6.1 #3FTC. TG, LDL-C4A2mx  H ik
B NI REA 2 100, =48 32 BEGRF) &id W
BAE, R4 B 3h A A SR DU - 20 /D BRI
TC. TG, LDL-C &+,

1.6.2 =M brde. =ML FEAME F IR
2 R4 B B A AR o e ASCR: D /N BRL s L K
Vo JUAK IR ELISA 3R & Ui 548, 7E.450 nm
BRI REIN A AL 2wl i e, T LI
RIS R ACE, IFTER S R UE . SR
BTG B=" 16 x2S IR e B 22 +22. 5

1.6.3  EFhAk. AR RS A2 5% 2T A0
2B/ I BB SRR T L2 4%
Z R HREEE 24 h, FHBRBE C 1 K — W 2R34TI K
JEEW, A, BEFEUIIS pm 4V A,
40 CAKURAME R, 2B R B T T 60 “CHLKE, 25
THIORENM, MR OBES K, IR AE,
RO EEAL, thikERE, FUH T, )
KE R, BEFWE, HHE K EEHGE R AL, F
Bl ik BE B T A A H (% ) = BE B T B g T A X
100% " ARHEARTDRG MRS 7 I SRS (NAS)
XFHEIE HE G4 (0 3E 1721 8 f o B o X B 52 A 1177 40
AT B /N 40 59 B8 LA 7 2 1k
PEHS 5K W i BE B, i Image-Pro Plus 6. 0 7347
FR G0 B S B A AR AR . KR =S kY R
B, BT RAEIZHS min, JHZLO YL E 10 min,
G RTRARZE Y2 min, ik, VB,
F WA WA R F, H Image-Pro Plus 6. 03175
FIPKL YR A & b RS kar Yeig AR
He (%) =P G fo AR A L A X 100%
1.6.4 ELISA#l foik P IL-1B. IL-18 4% ™44
% B ELISA 20 & W] AT 484 . 7 450 nm ¢
KR4 AL B IR w2, b BiE R
IL-18. IL-18 7K

1.6.5 Western blot # ] /)~ 5, £ %) bk F NLRP3 %%
B &k RHBEPLIEF R LR AL 3 H/NR 350
KZA 21 25 mg HFATHE FIHRE, ff FH BCA M2 45 40
BEHWE, HHPEEAKHE 3 /N F sk 4L &
PR B L [l —we B, SRR A3, AR B
S = B S o = = 1 G Y D) O 2
JIEE, fdiF NLRP3(1:1000) 95 & 1 7% (4 “CHE IR ) ,
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“Hr (1:10000) WEFHE2h (4 CHEIK), HMEH
FEFEATIRG, fd ] Tmage J 1. 44 BRAF X 245 #4700
=T
1.6.6 %9 % KA m ASC. Caspase-1 & & & ik
K HBENLEC L A I 6 A W bR A . SR H
YIRS pm R R, 7ERK R4l
ARV B e i3y b, 60 ‘CHLE D] v 20
2h, BEEEK, BURBEE, miEEMAEEL : 100
i I ASC #1 Caspase-1 HTLiA, 4°Cad, #1 : 2000
W40, i1 h, $21: 70007% 01 DAPL, §fn
15 min, Hf, 2O6EMEE T WEIFMRIER, H
Image pro plus 6. 0 B4 HEAT 5387 .
1.6.7 =83 & PCR #4 0 £ 3 Bk NLRP3. ASC.
Caspase-1., IL-1B. TL-18 mRNA k& RHBEHLECT
FE AR 6 H/NR F KL 20 mg, R A
RNA $2 B & 42 B AL 21 B RNA, SRR
2 N3 66 T E RNA ¥R, 1 % 0D260 nm/
0D280 nm.0D260 nm/0D230 nm {H.. FH iSeript™
cDNA & A7 G0 RNA 367 S i cDNA. R H
Sso Advanced™ Universal SYBR® Green Supermix i
R GIEAT QPCR RN o RN ZRAFANR . TR M 95 °C
5 min, Z8PE95 °C 15 s, B K KIEH 60 °C 1 min,
PEAR A0 WG, WHEIOCFES . 51WFS M4 T A
Py TR (i) et A7 PR w133 IF 4 i, NLRP3:
| ¥ CTCGTCACCATGGGTTCTGGT, K ii# AACG-
GACACTCGTCATCTTCA, F=¥1 K 123 bp; ASC:
¥ GTCTTAGGGGCGGAAACCAA, T i CCGCG-
GTCACCTTTTACTCT, F=#JK £ 178 bp; Caspase-1:
| % GGACCCTCAAGTTTTGCCCT, T iiF AACTT-
GAGCTCCAACCCTCG, =¥ K B 144 bp; 1L-1B:
3% GCAGTGGTTTTCAGCTGGG, K iif CACACCA-
CAGGGGAGAAGTG, WK FE 196 bp; 1L-18: I
i TGCCACCTTTTGACAGTGAGT, K i AAGGTC-
CACGGGAAAGACAC, 7=¥HK ¥ 220 bp; B-actin:
| i TGTTACCAACTGGGACGAC, F % GGGGT-
GTTGAAGGTCTCAAA, F=#JK ¥ 165 bp, 15 4%
HLL B-actin AN S IAY), R 2742 HEAR G
F mRNA X RIR 1
1.7 %itrsrix

K HH SPSS 26. 0 Ge it 8k it , i Bk
KRG IR, UBMEebRE2ZE (vxs) FoR, J7
2555 I Z A 8] LR FH R R 2R 5 22 004, i IR 7
FO AR Y LSD-2 ¥ o T 22 A8 55 ) 22 2 [A) LU 38k
Welch #6556, 2H 18] 9 9 Fb 458K FH Kruskal-Wallis £ 1

K, P<0.05 HZERAGIFE L.
2 #HR

2.1 &) FAfiE TG, TC. LDL-C 43k
IR, SEAAE, BARE/NEIE TG .
TC. LDL-C/K¥ETHE (P<<0.01); SHEIRIA HL#,
WOEH . RAEHANEKE A TG, TC. LDL-CK
FREML (P<<0.01); SARBALA LA, Wi .
RIEWPH TG, TC, LDL-C/KFTHE (P<<0.01),
R K4A/NBRIMFETC, TC. LDL-CHH
Table 1 Effects of serum TG, TC and LDL-C in each group

of mice (mmol/L, x+s)

a4 R TG TC LDL-C
A 10 1.35:0. 14 3.3310. 16 2. 2440. 60
R 10 5.56+0.23Y  9.44+0.17%  8.92+0.37"
W 9 4.36+0.26" ¢ 6.67+0.57" % 6.52+0.56"
RAEWH 9 4.68+0. 127 7.53+0.32" ¢ 7.32+0.44" %
HWALH 9 3.43:0.20"  5.84+0.13"  5.05+0.12"

e TG, Hih=M; TC, MIHERE; LDL-C; {R#EIRHE N
JIEL

a) SEMHEILE, P<0.01; b) SEAHILE, P<0.01;
o) B4, P<0.01,

2.2 BMDREM b, TEMEE . R FIK
FIRHLER

R2m, SR, BRI /NS I o
T PR RIBUIE BT R, A IR R S R
(P<<0.01); SRERIAI LA, WA . RAHH I
ZRBALAH A IR s i . S R IRPUIR B
Me, SEERR G TS (P<0.01); S
WIbHR, WOEA . RAEEMASEMBES . RS R
IR ET R, BB R A& =R (P<0.01),
F2 AUH/NRA NN A IR RS RABTIREULEL
Table 2 Comparison of fasting blood glucose, fasting blood

insulin and insulin resistance index of mice in each group (¥+s)

T 23 W Il A WS E BB R
/mmol - L.”! /mU-L" EiE 0
A4 10 4.92+0.35 16.91x0. 10 3. 69+0. 28
R Z] 10 8.35x0.17%  15.34£0.12%  5.82+0.33"
HEL 9  6.84+0.15” % 16.05+0.26" < 4.87+0.25" ¢

SEWH 9 7.27+0.20" ¢ 15.97+0.22" % 5.06+0.31" ¢
WAL 9 5.42+0.12"  16.7520.29"  4.0320.22"

T oa) SEAHIE, P<0.01; b) SHBALE, P<
0.01; ¢) SZRBFILALLE, P<0.01.
2.3 BMDRESBR T, WERE AR R
F 2 Rks

E17R, 2 EV2H /N B2 3l koot 8 B 25 4 58 3
ARULASHEHL, ToLryy, JH-A0A R FF /N 254 58
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B, ARG AR S PR RIIRAE B SR A
SR SEHE, SEBRUE N . B /N RGN BE P
B, RTULWIRESRAREDEBR, BEHA AL LR PRI
I, EDLRE Ab A IR IS, RALLgy, AT
AN BRI PE R INEPERR I, PR JE 4
R RN NEIRSE , B S AR 40 2
R, FEAAERM, MM AR, AR
BB S SRR LR, BEd], RE
B A BALA A N BE SO, Rl DL A R RS
B, RYEAMMIRIEAR R S A R R B 1Bl s, B
e AR AR T 4 B s>, BT A XA AN R R EE Y
JiE T AR T2, LR 7 A P AR R AR s 2 S
AR, W SEAR I A AN R R B N . S
KPR, A, RARTY ASPEREEZA
JIT I, BREBR P U L [ P 2 RN A s 4
Z, BEBLRIIRE I, A AR A e 200 i ik
TR, BSR40 A A R AL B O, LB v p e

ik
HEHL

R L.

T3k, Hapdithir, BRI/ R S ke
By e BB YR B A A E L TFAE NAS
VP43 B 52 g s s 8 i AR S R (P<<0.01) 5
SRR A, WAl R KB F S
FRBES AR G L . B BKET Y iR BT A A L, R
NAS P43 . Bfh 52 BR B B A i i AR X N (<
0.01); HAH A LA, Wik . RABHAN T
FkBES AR Y L. SRR Y iR BT A A b
NASPE4Y . B2 1R o s a8 i i AR B K (<
0.01),

2.4 B F i IL-1B. IL-18 48 bk

KR, SEAMALE, A MG IL-18.
IL-18 &8 THE (P<0.01); SR HEr, ¥
M. RV KRB AL M P I8, [L-18 7%
EEARFRERM (P<0.01), HZEH ILA i
RYERTFIL-1B. 1L-18 H M BALFHEH . =

JHE

HE e (4

B 52 15

HEZets

i Eir| i EY S i B
bE SR AR LN T/ = N 111G 6 5 738 & S 1S = =1 1 4 [0 TR SR R e 1 (< banwe U | AN 01 = et R Xk
i Sk 46 7 R D7 4m A
B 4N Esk . BFIE . BS2RR R 20m F A 1k
Figure 1 Pathological changes of aorta, liver and epididymis tissue of mice in each group
3 HSA/NRESNPRPEHEASTEE . I NAS PE4Y . BRFS2 A5 105 R A i i A L
Table 3 Comparison of aortic plaque area, liver NAS score, and epididymal fat area among groups of mice (x%s)
Tl Bk pEHE AR R /%
41 51 kA T S JIFIE NAS 43143 522 g 7 A A e T B/ um®
’ e I L C 5 e

=E 10 — 1. 1740. 76 1772. 33+34. 51
e 10 30. 09+1. 21" 33.43+1.36" 4.68+0.82 5371. 46+56. 33"
HEN 9 16. 02+0. 32" © 18.92+2. 25" ¢ 3.1120. 67" 2529.93+66. 24" ¢
SR 9 19. 52+0. 66" 20. 66+0. 74" 3.50+0. 56" 3104. 60+58. 62" <
280 9 10. 170. 58" 12. 84+1. 06" 2.83+0. 65" 2005. 18+35. 04"
e =7, FORARWE]; NAS, TR IS s AR

a) HESA4IEE, P<0.01; b) SHEEI E, P<0.01; ¢) SZESILIE, P<0.01,



‘? E A& 202443 H %65 £ 6 W Journal of Traditional Chinese Medicine , 2024, Vol. 65, No. 6 © 623 -

KB (P<0.01).
®4 SU/NRUMTE IL-18, TL-18 & 5
Table 4 Comparison of serum IL-1B and TL-18 contents of

mice in each group (ng/L, X+s)

215 R IL-1B IL-18
ZEHA 10 13.57+2.58 5.35+0. 66
IR 2 10 58.28+3.27" 30. 83+3. 46"
W ELH 9 32.76+4. 34" 18.59+2. 66" ©
e S ¢ 9 39.55+3.24" ¢ 21.66+2. 78" ¢
Bl 9 26.01+1. 08" 13.59+3. 47"

F 1B, AR 1B; 118, AL %K 18,

a) S HAE, P<0.01; b) SHMALE, P<0.01;
o) HETALILE, P<0.01,
2.5 &R EFHHRAEL P NLRP3,ASC, Caspase-1
K I=F &2

K5, SEHUE, BRIAH E kA2
NLRP3. ASC. Caspase-1 2 [1 3¢ ik /K01 i 7} &
(P<<0.01); SEARIZALLES, BEH ., RAFHIIR
BALAH F K21 NLRP3, ASC. Caspase-1 45 [
TR AKOFBEAL (P<<0.01), H ZE #5341 NLRP3,
ASC. Caspase-1 £ [ ARIAACAR T HIEA . REH
4 (P<0.01). £4INLRP3ZE FHHIKEIWLE 2, %
HFE PR LU ASC . Caspase-1 25 [ 15 2%
FERIULEFE 1, BRI 2 GEEHA S 4 AR .
2.6 AR EHIKLALLENLRP3, ASC. Caspase-1.
IL-18. IL-18 mRNA & ik rb4x

Fo, SEHALE, BAH/ N F3hIKA
41U NLRP3, ASC. Caspase-1. IL-1B, IL-18 mRNA
RILWEE (P<0.01); SEAA LA, &k
M. R N B LA B ik 41 21 NLRP3
ASC. Caspase-1, IL-1B. IL-18 mRNA FKik¥H AN
AR EE RN, H BT AL 45 mRNA IR0 A T
B4 REEA (P<0.01),

®5 AUH/DREIDBKALUHNLRP3 | ASC,
Caspase-1 £ 71 3k L
Table 5 Comparison of NLRP3, ASC. Caspase-1 protein

expression in aorta tissues of mice in each group  (¥+s)

415  NLRP3/GAPDH ASC Caspase-1
4L 0.37+0.07 (3)  0.18+0.09 (6)  0.23+0.24 (6)
FORZL  1.78+0. 16" (3) 1.85+0.21" (6) 1.9620.55" (6)
FHAL 1.16+0. 04" < (3)1.02+0. 14" < (6)0.81+0.70" " (6)
R, 0520. 14" 9 (3)1.2620.33" < (6)1.1320.24" < (6)
ZRFALLL0. 53+0. 08" (3)  0.63+0.05" (6) 0.450. 11" (6)

TE: NLRP3, RZHFRRES & 55 R AL S b SR 32 4 SR bk bk 45 4
BEEFI3; ASC, & CARDZSHBIY A T-AHDCHRIFER M5 Caspase-1,
TP AR R ERE R 1 O R

a) S EH4ltig, P<0.01; b) S5HB4IHE, P<0.01;
o) SEMIALE, P<0.01.

A B C D E
NLRP3 [ @ o o o—| | 18kD:

GAPDH |— — — — —| 37kDa

TE: NLRP3, BTFERES & 5 R ALSE Bt 32 A 5% ik

WRESH A 13 A, A4l B, B C, BEA,

D, REHUA; E, KO

B2 A4/ FESNIKA L NLRP3 4 1 vk A

Figure 2 Electrophoresis of NLRP3 protein in aorta of

mice in each group

3 ifig

BN, ASHRTEILIK, ARTEMEME 7.
Kz, KHAAT, Koy, SECH sz
BEAT, ARMUSR, fT Mk, B CHET, ZER
BKiE, BERIKYS, BRESPORAR, SEROVATE H
W AR Z BEH . [ BRI BL L 1 AS Bk 5 v
EAIESH “BUE” &G, I rERE kb
AN RN L% R RYTIC SAS ( Q-2  A S
BESE T CMRE ZEdE, AR TR R ERALE

Fo HA/NRENNKALINLRP3, ASC. Caspase-1. IL-1B. 1L-18 mRNA Fik b
Table 6 Comparison of mRNA expression of NLRP3, ASC, Caspase-1, IL-1B and IL-18 in aorta of mice in each group

(27A ACT , Eis)

2051 AL NLRP3 ASC Caspase-1 IL-18 IL-18
E{EE 6 0. 29+0. 05 0. 19+0. 05 0. 3620. 02 0. 31+0. 07 0. 28+0. 04
L EITE 6 1. 12+0. 10" 0.910.01" 1.01+0. 02" 1. 12+0. 10" 1. 09+0. 08~
WL 6 0.76+0. 09" 0. 42+0. 06" 0.71+0. 10" 0. 83+0. 06" 0. 64+0. 03"
RABIA 6 0. 88+0. 15" 0. 49+0. 04" 0. 80+0. 14" 0.92+0. 08" 0. 88+0. 04"
AB LA 6 0. 54+0. 04" 0. 37+0. 04" 0.59+0. 09" 0.55+0. 02" 0. 50+0. 07"

TE: NLRP3, RFRRES & SRR AL M RS2 R G ME MR S5 IR 171 35 ASC, 3% CARD S5HISUI Y T AHOCIIURIFE R 1715 Caspase-1, &2l

WIRAI R AL REATE 15 118, AN 185 1L-18, HAIMIAFK 18,

a) A4, P<0.01; b) SERYIE, P<0.01; ¢) SELALE, P<0.01,
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Effects of Zhuyu Pill (Z:##.) and its Ingredient on Aortic Plaque and the NLRP3/Asc/Caspase-1 Signaling
Pathway in Aortic Tissue of Mice in Atherosclerosis Model

SONG Wei, ZHANG Zhongyi, WANG Kai, SHEN Tao

Chengdu University of Traditional Chinese Medicine, Chengdu, 610075

ABSTRACT Objective To investigate the possible mechanism of action and combination of medicinals of Zhuyu
Pill (%% 7L) in the treatment of atherosclerosis. Methods Thirteen normal C57BL/6] mice were used as blank

group, and 40 ApoE™ mice of the same strain were randomly divided into model group, Huanglian (Coptis chinensis
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Franch. ) group, Wuzhuyu (Tetradium ruticarpum) group, and Zhuyu Pill group, with 10 mice in each group. Except
the blank group, the other groups were fed with high-fat diet for modeling, and the total modeling cycle was 12 weeks.
After modelling, Huanglian group was given Huanglian solution 143. 34 mg/(kg+d) , Wuzhuyu group with Wuzhuyu
solution 301. 78 mg/(kg-d) , Zhuyu Pill group with 261. 07 mg/(kg+d) of Zhuyu Pill solution, blank group and model
group were given 0. 3ml of normal saline. Mice in all groups were gavaged for 12 weeks. The levels of total cholesterol
(TC) , triglyceride (TG) , low density lipoprotein cholesterol (LDL-C) and fasting blood glucose were measured by
biochemical method ; fasting insulin in serum was detected by enzyme-linked immunosorbent assay (ELISA) and insu-
lin resistance index was calculated; HE staining was used to observe the pathological and morphological changes of
aortic tissue, liver and epididymal fat in mice, and oil red O staining was used to observe the lipid deposition of aortic
tissue in mice, and the percentage of positive area of aortic HE staining, the percentage of positive area of aortic oil
red O staining, the non-alcoholic fatty liver activity score (NAS) score, and the cross-sectional area of epididymal fat
were calculated; serum levels of interleukin 13 (IL-1B) and interleukin 18 (1L-18) were detected by ELISA ; pro-
tein expression of nucleotide-binding oligomerisation structural domain-like receptor family pyridoxal structural domain
protein 3 (NLRP3) in aortic tissues was detected by Western blot; and immunofluorescence was used to detect the
levels of apoptosis-associated granulocyte-like protein (ASC), which contains the CARD structural domain (ASC) and
cysteine-containing aspartic protease 1 ( Caspase-1) protein expression; and real-time fluorescence PCR was used
to detect NLRP3, ASC, Caspase-1, IL-1B, and IL.-18 mRNA expression in mouse aortic tissues. Results Compared
with blank group, serum TC, TG and LDL-C were increased, insulin was decreased, fasting blood glucose and
insulin resistance index were increased in model group (P<<0.01). Aortic plaque area increased, liver lipid deposi-
tion increased, epididymal fat cells volume increased, liver NAS score increased, and epididymal fat cross-sectional
area increased. Serum IL-1( and IL-18 increased, and the expression levels of NLRP3, ASC, Caspase-1 protein and
mRNA in aortic tissue increased (P<<0.01). Compared with model group, serum TC, TG and LDL-C in Huanglian
group, Wuzhuyu group and Zhuyu Pill group decreased, fasting insulin increased, fasting blood glucose and insulin
resistance index decreased (P<<0.01) ; aortic plaque area decreased significantly, liver lipid deposition decreased,
liver NAS score decreased, epididymal fat cell volume decreased, epididymal fat cross section area decreased, serum
IL-1B and IL-18 were decreased , the expression levels of NLRP3, ASC, Caspase-1 protein and mRNA in aortic
tissue were decreased (P<<0.01), and the improvement of all indexes in the Zhuyu Pill group was better than that in
Huanglian and Wuzhuyu groups (P<<0.01). Conclusion Zhuyu Pill has a good therapeutic effect on atherosclerosis
in mice, and the combination of Huanglian and Wuzhuyu has a synergistic effect, the mechanism of which may be
related to regulation of the NLRP3/ASC/Caspase-1 aortic signaling pathway, and thus reducing the vascular inflammatory
response.

Keywords atherosclerosis; aortic plaque; Zhuyu Pill (%€851.) ; nucleotide-hinding oligomerized domain-like receptor
family of pyrinoid domain protein 3; apoptosis-associated granule-like proteins containing CARD structural domains
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