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- K EbAT R -

TR A1 AMPK/SIRT1/PGC-1 o {55 38 B 10
RAT/MATEAAE AS /NI NE B DU BRI L A T 52

MR FEAHN? R BV O REH? Ko o4’
ﬂ—_ ,—_]‘—_»1,3 % }%1,3 kS ‘7‘}‘.\\1,3 ?:@4_{1’2

WE BH IR AT IRF R EE RN/ WA RT 1/ S 8BIRIEG AN
BMEZKR vy 2HERTF -1a (AMPK/SIRT1/PGC-1a ) 45 5 i@ 338 45 K MR 540 3 30 bk 385 AF 38 4L
ApoE™ /I FF L RS AR o BAE A ALE) . F7ik ¥ 24 R ApoE™ /) RAs MM F A ko AR 4
FHEMIT, F AR 4L, 8 R C57BL/6J NRAFAEFAN R, BALRABEMATEEE, EF
LA AR BE R 2R A F SR AR K, FARMITAR A F AT RER 2.275 mg/ (kg - d), fatikgE A
R RAEE T, 234209/ (kg-d), 48 1k, E£443% 8 . £A4 83 AN HAKEN A
Fh g K T HE & &b 4r O J2 & 02T AR 28 22 9% 32 Fo i T 0 AR H JU ; Western Blot 3% 44 ) B B A% 35
BREE G 8B (AMPK ), BB LA 3 B2 LR & 8 (p-AMPK ), %42 &A% B-F 1 (SIRT1),
SR EERIG Y K vy HBFERTF 1a (PGC-1a ). ZEk#EFHF A (Tfam). 4 pyrin &4
3% NOD # %4k %% 3 (NLRP3) & & & ik; S8 %K% F PCR : 4 A 14 £k DNA (mtDNA) K
F; ELISA k4 fe ik IL-1B . IL-18 K-, R L EF4AkE, #BAH N =68 (TG)., LK
(TC). KZEEMEEA LIEEE (LDL-C) K-FEFI& (P<0.01); AFlEmiaht ik, 7 FE, HIX
BTG =8, B L AREA 25 p-AMPK, SIRT1. PGC-1« . Tfam & & & £ %1%, NLRP3 & & & i 7+
% (P<0.05); mtDNA A8zt % i&Fm 2 (P<0.01);I1L-18 . IL-18 K-F4+ % (P<0.01), HAEA 2 1k4z,
FARM T LR AR AR IR 7 41 TG, TC, LDL-C /K -F A% (P<0.01); M ém i s A PTik 2, v LRSI =08,
BRI Z K& R B4 p-AMPK, SIRT1, PGC-1a ., Tfam & & &5 7%, NLRP3 & & & ik %,
b (P<0.05,P<0.01 ); mtDNA A8 ik 33 4n (P<0.01); 4% IL-1 8 .IL-18 K -F 4% (P<0.01),
4 00k 5 EERRE G EIER (HDL-C) K-F£F L%+ 5 EX (P>0.05), &it fumakgk s Tilid
AMPK/SIRT1/PGC-1 o 43 5B B3 KAk hak, ) S DR E A KBRS, S ITIR R AR

KA FHIRBARRRAL; IR R R AR Ty R B B G B [ BRAS BT AT 1/ E R
EEIRIG M E TR v HERTF -1 F5E%; Kk
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ABSTRACT Objective To observe the effect and mechanism of Huayu Qutan Recipe (HYQTR)
on hepatic lipid accumulation in atherosclerotic ApoE” mice by regulating and controlling adenosine
5'-monophosphate-activated protein kinase/ silent information regulator1/ peroxisome proliferators-activated
receptor vy coactivator-1a ( AMPK/SIRT1/PGC-1«a ) signal pathway and inhibiting the activation of
inflammasome. Methods Totally 24 ApoE” mice were divided into Model group, Simvastatin group, and
HYQTR group. Eight C57BL/6J mice were served as Normal group. After modeling, mice in Normal group
and Model group were administered with normal saline by gastrogavage, Simvastatin group was treated with
simvastatin suspension at the daily dose of 2.275 mg/k and HYQTR group was treated with HYQTR at the daily
dose of 20 g crude drugs/kg, once per day. All administration lasted for 8 successive weeks. Serum lipid levels
were detected by automatic biochemical analyzer. Liver histopathology and lipid deposition were observed by HE
staining and oil red O staining. The protein expressions of adenosine 5'-monophosphate-activated protein kinase
(AMPK ), phospho-adenosine 5'-monophosphate-activated protein kinase ( p-AMPK ), silent information regulator1
( SIRT1), peroxisome proliferators-activated receptor vy coactivator-1 o ( PGC-1 « ), mitochondrial transcription
factor A ( Tfam ), and NOD-like receptors family pyrin domain containing 3 ( NLRP3 ) were detected by Western
Blot. Liver mitochondrial DNA ( mtDNA ) level was detected by Real-time fluorescent quantitative PCR. IL-1 8
and IL-18 levels were detected by ELISA. Results Compared with Normal group, the levels of total triglyceride
(TG ), total cholesterol ( TC ), and low density lipoprotein cholesterol ( LDL-C ) significantly increased in Model
group ( P<0.01) . The liver tissue cells were swollen and arranged disorderly, with the appearance of a large
number of fat empty cells and obvious lipid deposition. The expressions of p-AMPK, SIRT1, PGC-1« , and Tfam
protein decreased, and the expression of NLRP3 protein increased ( P<0.05 ) . The relative expression of mtDNA
decreased ( P<0.01 ), and the levels of IL-13 and IL-18 increased ( P<0.01) . Compared with Model group, the
levels of TG, TC, and LDL-C decreased in Simvastatin group and HYQTR group ( P<0.01) . The structure of
liver cells was restored, with fat vacuoles rarely seen and significantly improved lipid deposition. The expressions
of p-AMPK, SIRT1, PGC-1 «, and Tfam protein increased, NLRP3 protein expression decreased ( P<0.05,
P<0.01), mtDNA relative expression increased in Simvastatin group and HYQTR group ( P<0.01) . Serum IL-1 B
and IL-18 levels decreased in the two groups ( P<0.01) . There was no significant difference in serum high density
lipoprotein total cholesterol ( HDL-C ) level among the four groups ( P>0.05) . Conclusion HYQTR regulated
mitochondrial function, inhibited inflammasome activation and inflammatory reactions, and alleviating liver lipid
accumulation through AMPK/SIRT1/PGC-1 a signaling pathway.

KEYWORDS atherosclerosis; lipid accumulation; Huayu Qutan Recipe; AMPK/SIRT1/PGC-1 « signaling
pathway; inflammasome
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H F 3 ELO A e sty [ RSB T 0 A
i, Bk AL fE 1k (atherosclerosis, AS) % %
SR AR R RILR Ty BBk, R RO A B Y
LR ERIEAR " R AT R AS B GRS N
F, BERIOIME H I =g (total triglyceride,
TG ). MJH[EE (total cholesterol, TC). %5 g
5 H SHE EE (low density lipoprotein cholesterol,
LDL-C ) /K~-fii = A1 ( B ) o %5 B2 iR £ 1 5 I o
( high density fipoprotein cholesterol;~HDL-C ) 7K~F
TR AR S A ARG 5 R A8 e DG s S e, R M
BRI F BN, BE BB 7 | A S R
RN P S Y S A, JIRst B Bl H e v iy 2%
AEOCHILTR AT BE 2 I B 0 OB 3 Ao 17 1R 17 A B T

fitf ( adenosine 5'-monophosphate-activated protein
kinase, AMPK) / ¥iT #k 15 B 4 15 1 + 1 (silent
information regulator1, SIRT1) / i 4 fk i 14k #4
FE W)U A2 Ry 3 B F -1« (peroxisome
proliferators-activated receptor vy coactivator-1 « ,
PGC-1« ) il it kiR 17, EEbi AR
( mitochondrial membrane potential, MMP ) 7§ %¢,
Wik DNA ( mitochondrial DNA, mtDNA ) %
BT, S S RE /IMA A8 18 T 4 1 I i 2
AS & —Fh AN B2 2 M, ILAEBE Y SRk
N 2 5 BEHIY 15 ZEAS IAANBY B, IR Y R
PSR AT SR B RS E PERRST AS BIFER 70
AR T R B iR AS &R ( LA
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ZL.200710010845.9 ), T w52 43 il & #0127 ]
AR AR T MR PR RN, SRR ORI S = 7,
AR Z I A IR A A . RSB 5 38
AS 2RI ApoE ™ /NERAE NS X4, DALk
TRIIRERE I SR/ IMA R R AR E NI A, #R5E1k
PALIRE T RE A A R 1T R R T REAN ] e 1 s vy e
JFIERS BRICAR, F 5 AS B9 R EHLHIFI 16 #  2
PES IR

PR %

1 Zh¥ etk ApoE” /N 24 H, Tl C57BL/6J
A8 H, 2 A, KER (20x2) g, WFItni4E
ARSI Sh Y AR A BRA F], 1 ATIES : SCXK(3T)
2016-0006. 15l 3¢ T 75 4 A1 K 4 AR R 554 BRZA 7
SPF gty , RFRMRIEH . AR RHE N K A4k
AR AR R S5 A FRA RIS B 51 2% 48 [No.SYXK
(7% ) 2019-0007], =SBt % b i ir A Ak & 2455 5 3
P HIZ: 20K

2 2 SRS SR 48530 g
W30 g FE30g JIIE20g AETE20g
tR*%159 fB4x159g F¥E 159 =159, e
KRG T BE AR ERE, He R 2 RE
PRl T 2K AR, WA B RZTH SRR g, F
AT (20 mg/ -, T T E BT RV AR i 254 B
A, 5. L036325 ),

3 HIHE TCiE& (755 :CH0103152),
TG it # & ( 1% 5. CH0105151), HDL-C i 7
& ( 1% 5. CH0105161). LDL-C i #I & ( 1% 5
CHO0105162), ¥4+ DU )i 8 A= AR A R 7
/NERUIL-1 B ELISA 51 & (185 : ML063132-J ), /)
L IL-18 ELISA i 5] & ( 5% %5: MLI063131-J),
WA+ R R A IR A R IR ZRGL (HE)
PeeBikn & (B KAEY, 55 C01058); il
L O Pl & (U EEERHEAR AR, 75
G1262) ; A TiEdIA AMPK o (575 : 5831),
T B 1K Phospho-AMPK o ( $85-; 2535),
B 5 B BT MR NLRP3 (4% %52 15101) 0l T ¢
Cell Signaling Technology ¢ 7l ; i £ e & bt 1A
SIRTT (Jb B RAEWMEAAGR A, 585 bs-
0921R ) ; FHifl 19G (H+L) /HRP (4%%: 31430 ).
FAi e 1gG (H+L) /HRP ( 4% %5 :7A16096 ) 41t T
FEER KRB A Fl; 2 ek i ik PPARGC1A
( Cusabio, %% 5. CSB-PA042134); % £ vi &
ek TFAM (1 A TRA RA A, 75

PB0413); [ FCREYLIAR B -actin (e =W FHE
HIRAT, 5. ABMA0121) ; I / 40 / 41 21 3%
PR 2 DNA 207 & ( 55%5: DP304 ). Super Real
Premix ( SYBR Green, 175 FP205) ¥l KR4
YR BR AL

Hitachi 4= H 44k 530 (%95: 7180 ); Molecular
Devices 4= i K b ( #l5. M2) ; Leica 414!
AL (A5 1150 ), AU AL (Bl RM2235),
HERHL (5 HI1220 ), #E A HL (B1S: HI1210 ),
76 W B (A 5. BX51TRF ) ; Thermo ¥ %
YI R AL (5 NX50), & @ iR 2.0 0l (8.
ST16R ) ; Bio-Rad Hi Jk & #¢ ( & %5 165-8033 ) ;
Tanon k2% & G 15 & 4t ( #45: 5200 ) ; Applied
Biosystems SZHZEE i PCR Y (#1%5: 7500 ),

4 hhdl kT wiorik EN RS 1 EE,
I FHBEHLEC T 2520 ApoE™ /NS WA I | SEHdth
TTH . AR dl, 44 8 H;C57BL/6J /NRAE N
IEH IR R E SR 12 FNESE ApoE™ /Nl
# AS B EARTE R ) 4 % SRR, 0.3 %
JHER . 10 % ¥, 10 % & 58 A1 61 % LAl 1
KEo C57BL/6J /N FR I filt 1) R R IR, Atk 4 el i
18 % FLEE 1. 4 % HLAG Wi, 1.25 % 6. 5 % #
g4t AR, PR, JER. WRE12HE, 1)
AR R E S R R Y, A2,
For (AT T A AR 4N 45 25 1 53 0o
2275 mg/ (kg-d) } 20 g/ (kg-d), {LHsiEEE)
A 25 A S TR AR AT Z570) 51 6 £5, B4l
TSN 21 25 R FH A= BRER 7K 1 DR IR R — 20

HLEL 2 8 J, s alE 3R Rl . AR UE
BEH I, EASIK, R HH% 0.3 mL/100 g 7=
TS 4% KA SRR, SR AR BRI, 1 =
IEHE 30 min 5, 4 °C, 3 000 r/min &.0> 25 min,
BT T I /KA . 8% 5 Wi 58/ N R, TR
O I A B AL, 4y BRAET 4 % 2R = i
[ 52 K -8 O CHR-AE T I SedaprAini

5 FEFRAI A ik

51 Iy TC. TG. HDL-C. LDL-C k¥ ##&1d
AU T4 A shAE R T ARSI i B 7K F

5.2 JFNFLURIEEILEE K [ 2 4 i e 4l
SUKZRHERETEGY, LB EDK —HIREW, A
BRI, YIRSy 5 em YIRS BT A,
Ay MR ARE A e e, P s, W
e PSR LUBA

B VKR O IIE L 20 T ok D) LN A, 1)
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RN 4um YR JEE TEIE A, 0.5 % M O 4t
WIEE 10 min, FNEEEE, IRAREYEE G 2 min,
PBS iH e E Hl I E e, Wi T WSS 28U o
IR L

5.3 44! AMPK, p-AMPK, SIRT1., PGC-
1o . RIATE AT A ( mitochondrial transcription
factor A, Tfam ). 7 pyrin 548 NOD RS2 1R 5% 3
( NOD-like receptors family pyrin domain containing
3, NLRP3) # 1 % & >k H Western Blot 7% £
M, B ATFIEZHZE 0.1g, HIA 1 mL & A 240,
UK F 3RS HEE, 4 T, 12 000 r/min &5.0> 10 min, 1
B EIER ASUER . T BCA 7 Gk il & r ik
J&, 100 C, 5 min & {48 H, IR fL60pg
W FHE, RIEENEA S TR0 E 6 %
110 % WM e, FE, 80V, 15 min ¥4
JEHL YK, JE % 120 V 4y B S L Tk 45 R A 1 IR R
F 0 T 5 0 B PR 4% F TR AT 36 i, S 80k
110 V, 70 min, 5 % BLARWH BCE B AR E A 1 h,
—Prad . R —PUEEEESLR . R e E
1 ho BERBUG RS BEG, MR & KRR
EESLY

5.4  JT JIE 41 21 mtDNA 7K % 2% 52 B 9 6
JE 5 PCRIL A o 45 41 AT Ik 41 21 30 mg, f#
FH 5 0 44 7 DNA 32 B 7 & 42 B 41 20 DNA.
ND1 1) 3 B B S mtDNA 11 &5 4 55 7 51 12
It #E £ ND1 /K F 1E i mtDNA #5 Il %t 1y 3£ 35
i, DL GAPDH 3t I E i N = SE K, ND1 (19514
¥ %1 J9 iF [5] : CACCCCCTTATCAACCTCAA, J If] :
ATTTGTTTCTGCGAGGGTTG; 5| ¥ K J¥: 20 bp;
GAPDH (195 141741 M 1ET] . GTGTTTCCTCGTCCCGTAGA,
JZ i]: CCTTGACTGTGCCGTTGAAT, 5| ¥ K F.
20 bp; [] 1.5 mL EP 4 P9 A 2 i L 1Y DNA B4R 1
23 L PCR ik %, A, A PCR RN, W
24%:95 C, 2min, 95 °C,30s,60 C,30s,72C,
1 min, fE¥ 40 K. R “PrifEth 4% 115 ND1
SR kR, 202 R

55 iy IL-1B8 . IL-18 /KPR ELISA 46
W e BT G Ul B BT AR ME S 48, i s
FAL. prieshfL. FRIUEE SfLARIR BAE, 37 CHRE
1he FRU, DRPEGIRVEG, nig@ayaRs), 37 Tl
15 min, N2 b2 1k v . BRI K 450 nm
AL, SEE ODE. ZehilbndEi sk, HEFEIREE,

6 Siiterres RAL.SPSS 22.0 itk kT
SEATALEE, T A R TR BRI R E A, B

FH X £s KR, FrAESA N ZAHM A, )
PR HA T 2550, B EFRARRE T 250
Mr, JEEE$E LSD dEE T WIH HLES; 5 T 224855, R
] Welch ¥ 56 7-164% Dunnett’s T3 1347 FL A%
P<0.05 A ZEFA G FE X

& R

1 &4H/NRUME TC. TG, HDL-C., LDL-C /K-
Fbdg (£1) B4 TG, TC, LDL-C /K FHIEH
HBETHE (P<0.01), FARAMLTT A A4 ) 24
TG. TC. LDL-C /KPHEAsRIZE i AL (P<0.01),

£1 K4/MRULHE TG, TC. HDL-C, LDL-C
KA (mmol/l, X+s)

205 n TG TC HDL-C LDL-C
EH 8 0.35:0.03 13.79+0.78 2.80+0.25 3.48+0.35
i 8 0.90 +0.65" 36.45+1.00* 2.54+0.77 13.48 + 1.18"

FRMIT 8 0.42+0.29° 16.50+0.97° 2.31+0.21 5.51+0.31%
AR )T 8 0.45+0.40° 20.26 +0.81° 247 +0.31 6.80+0.56%
0 SIEFALE, *P<0.01; SHEIZ L, *P<0.01

2 KH/NEUFAIH HE B @ Fhar O Yefass
MEE (F 1. 2) IEFANFAILsHIER, Hil25,
FFR A 850 5 BRI mT LA i ik, HEZI 2L, AF
RO AL, MO B IR D 2 i 5 ARy T4
YL SE R A PRI , ABAAETEMP IR IR G, AR il
M, JUT RN ZS s AP 44 i 45
MR SE A T AR A TT 40, S H, bk 2k,
{BABAEAE D TR 22 LA A IR D 25 1B &, L
B, WEL @ N IRTE, IEH A LT K WG,
AAEAENR TR s B 21 M2 N SR AR B R
i, REBUUR s AR T 2 A is 40908 4 e 9

PRI ERSTIE ek (SR

HELA AL B OWBERIAL, C i T4L; D o IR AL
S A2
B 4l BUIFHEA S5 B 520085 (HE, x 200)

TE A CIEH A5
i Sk P o
B2 Ad/NEAFIEZE SR BT S A “CIl4L O, x 200)
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R A WL e TV =Y DRI ats e S &)
W, MAMARILEE2S, WK 2,

3 & 4 /) BT IF mtDNA K F e (| 3)
5 OF B 4 e, BER ZH mtDNA AR R 36 ik e D>
(P<0.01); SAEAIA LA, A iT 4 Atk R
75740 mtDNA FEXF kw3 (P<0.01),

2.01

15 2
——

1.0 d

mtDNA

0.5

0.0-

T RO SR L
T HIEFARE, *P<0.01; SHEMA A, “P<0.01;nH 8
B 3 A4/NEHATFIE mtDNA FHXT 55 & i
4 FHA/NRULTE IL18 . IL18 K (£ 2)
HIEWH R, BERHMNED L1 . IL-18 K12
Thim (P<0.01) ; SHRIAT AR, F Aty TRk isss:
PEITHINTG IL-1B8 . IL-18 /KB EF#E (P<0.01).

R2 HBH/NFUMTE IL-1B8 . IL-18 K FIL# (pg/mL, X+s)

5 n IL-18 IL-18

EH 8 234.90 + 13.52 151.78 + 11.17
Ho A 8 347.81+5.82" 332.30 + 20.45"
FARMLTT 8 234.19+6.53"° 172.94 + 11.07*
PRI T 8 272.74+20.30" 249.22 +43.30"

T HIER AR, "P<0.01; SEUNYI AL, © P<0.01

5 £ 41 /) BT IE AMPK. p-AMPK. SIRT1.
PGC-1«a . Tfam.NLRP3 &£k tix (K4, £3)

p-AMPK
AMPK

B -actin

p-AMPK & IR RIA R TIE R 41 (P<0.05) ;5 =%
My T LRI 2 ek i TAR AL (P<0.01 ),
HIEW A b, #M4H SIRT1, PGC-1a . Tfam &
iAW/ (P<0.05, P<0.01); SR L,
b 7T 4L AL AL 55 7 4l SIRT1, PGC-1« . Tfam
HBFEBFE (P<0.05, P<0.01), 5iF# 4L,
FEAIZH NLRP3 & (%35 W& THE (P<0.05); S5
RIL R, e ARy T LR a8 4 3 3k i 2 ek />
(P<0.05),
Wi

FRYE 2 5 FE s A AS TR s HILAR G B,
PRI R 1290 U B s fb R 8 g s, L%
s FHL PR 28 0 LRI Il ZE i, (AR IN R ) X B
B” M CHARBICE, N ERE T AMKIE
WHR AL, BUREE AT “Mbg” MRt 52Z
2R, BRI T /KAHER, mgpTiafh, JHHg
Z OB IREAHUR B, I E S S IR DR IR R
JETVIRIE W i b po R " MRS, KT,
IKAAE R A ek, el H AARRE, BRR B4,
ki, WFEAS, AS DIIAEZ , B H 45
AL, AR RS R AR S,
NE . AEW. RE . CREATRMR, 4. P
mAbss, &2 g 2Rz, B
BRI R B2 5 h 220K b 2] AT U8 R T 1B R
IBIT AS A BN, 5 B a5 e A ORI
Sk P EBEHIE B S . AnARZS 28 ml A 35 il o
ET AL IR AN AT R T, R AT S R
I A figfg 29l AMPK 1 LXR o /SREBP1 il j% 41l
FORG AR " T R R R e T ok A

A B C D

e ANIEHAL; B MAREIZL; C N ARMiT4; D A ks ral
4 HBAH/PNEUFIE AMPK, p-AMPK ., SIRT1, PGC-1« ., Tfam. NLRP3 # 38k ik &l

xR 3 BH/NEUFIE p-AMPK/ AMPK . SIRT1. PGC-1a . Tfam. NLRP3 &AM KA LA (X+s)

25 n p-AMPK/AMPK SIRT1 PGC-1« Tfam NLRP3

EH 3 1.037 +0.067 0.848 +0.143 1229+ 0.131 1.229 + 0431 1.580 = 0.105
HAY 3 0.780 +0.113% 0.647 +0.068* 0.789 +0.102** 0.591.+0.124* 1.997 + 0.151%
FEAABLT, 3 1.273 £ 0.401° 1.063 £0.140 " 1.120+0.110" 0.891+0.132"° 1.577 £0127"
(S~ 3 1.197,£0.078" 1.693 +0.1825% 1.280£0.095"" 1.686 =0.243"" 1.460'+0.111°

T HIEHULILEE, "P<0.05) *P<0.01; SEIR4L L4, “P<0.05, “* P<0.01
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YT JEE U g R ORR O MR AL BB A AE %
J5 [FIRE AT s AR B Gl 5 BTG AS MIPERE, Tl
B3 BUN L REEAL (007 = | 57 5 15 A

SR A 2 20 M B 1D R A Y B B, iR
i 7 1 TE A0, 55 G Tk i e A 6 it 25— 2R 90 il 1 1
T, SRR CTRAREGE A, AL RGN A
s AR P M R S ELR B A [
B KRR, b RIR R A AR KR =, ™
AR PE4 (reactive oxygen species, ROS ),
PRI B DhRe, 0 40 i S E E EE R, &
K| KA A S 2 W5 2 PR AR R T 3 ek 410 7
AMPK {5 P, SR A0 F WA, (AL R 454
AR DI BE H BLBERS , BRI A4
K ZROR AR TG M %0 ( mitochondrial reactive oxygen
species, mtROS), i — {2 i NLRP3 4%k /MA T
TEFNIL-1 B B 2% LA, ArRRmRAENS A T
ML MMP, B35 mtDNA, {45 455 19 mtDNA [i1] 2
ME R, % NLRP3 S8 /IMA, A i T AIE % 1
I ©

AMPK 7t 41 it 8 2 o 28 I 47 v & 44 G R A
H, R4iiprpes &z s, etk 505 5k
O3 FRE RIS 2 2, AMPK 4 F 4 btk 2 5 g
5 R 45 4 B = # 2 % 1+ (adenosine triphosphate,
ATP ) WY 51 ff it B2 BA R 4R ], i {2
it T UiE SIRTT B & Ak 7] 42 75 PGC-1 o 1Y % 5% 1
Vi, R AT LR AR B B AR TS Y SIRTY
1 PGC-1 o 43 52 BE AR 1y | 7T I OC B i 42 ]
T, Ik AMPK/SIRT1/PGC-1 o 155 1 i 2 i 5 2%
PARRE QI R EGR . AR SR R BRI v
p-AMPK . SIRT1 #ll PGC-1 o %5 4 F ik >, fbJi
EBR T = FRR T, A IS A AR 2L
B A2 R RS S, kB AS /N BUIFIE
HAEFERR Lo i AN Sk g i G B AS, ARk oy
AJ 3 iz BT IR . Tfam B f- 9 mtDNA Fl
Ja 3l mtDNA %S E Dhfg, RELRRE Y &k
RO F, BHE Tfam 23 B0 H] mtDNA #4 D1
e, R ALK R & 2 T AR5 Tfam
FR R mtDNA RT3k 1 i 25 R — 20 56 1 e
S L s M REAT 3 Ao U ) tDINA 7 S35 i SR A4 1
B AEYRE . AMAET, MERAMEARYERIE, H
F2 BRI SR it AR AL S UM 5T PR ) RS TSI
W RPN ® . A R T, NLRP3
F RSN Z AR, BEAE AR S U8 T AH OB AL AR
I ( apoptosis-associated: speck-like protein, ASC ).

b 2R K 4 =R AR H KB -1 HifA ( pro-cysteinyl
aspartate-specific protease-1, pro-caspase-1), 1]
EUON Y AR -1 B [ ( pro-interleukin-1 B,
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