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HYALFEXEIR R B i KK-Ay /RSBt AMPK {5 51888 K Zehilk B IR

A

Eortk!, HWE Y, REE?, HMBR, ErAfE, DALER!
1 HRHEEZ RS, HR =M 730000
2. Wi EA AL, Hl =M 730050

1 E: BH WYL PERTE R B (diabetic nephropathy, DN) KK-Ay /I 5B AR R IR 3405 19 2 MBS (AMP-
activated protein kinase, AMPK) 15 ‘58 % M &R FI MR . F53%  SPF ZuEtE: KK-Ay /) B Sl = Te vkl e, B AL
SRR, JE Vb (25 mgke) AFIMAZHESE. . KFIE (400, 200. 100 mg/kg) 4, &4H 10 K K 10 Rk
C57BL/6T /NERAE X IR . 5 T4 T-T0 4 A, ME/NR—BAE, &RFE AP, RIRGH)E, IR
FEAEFE /NG, 43 B IS AN JR 1 A 8 - (urine microalbuminuria, U-ALB). JLEF (creatinine, SCr). JRZ % (ureanitrogen,
BUN); RAGARR-FA (HE) et MEEHLUREE; K Western blotting I8 4H 2B ki A4 H MEAH DG B (A TR AH G
F|H 1 B8 3 (microtubule-associated protein 1 light chain 3, LC3). p62. Nix] MZERARZARE [ [ZRRAAS) SR E A 1
(dynamin-related protein 1, Drpl) 13 IA; KM % RIS HZ AMPK. WHFL3)Y)E M8 R4 E H (mammalian target
of rapamycin, mTOR) & [1:KiE; FH qRT-PCR &Il AR AMPK. mTOR mRNA Fik., LR SHMRIMELE, K4G2544
U-ALB. SCr. BUN /K-FEHIEFEIK (P<0.05. 0.01), ZFEMKME; BHIVRIARMA P, B AR H AR
HH LC3IV/LC3I. Nix & AR LK FRERFIC (P<0.01), p62 EARBKFRETE (P<0.05); L ARALEN Dpl &
BT (P<0.01); AMPK. mTOR &1/ mRNA FELE T (P<0.05. 0.01). 58 MIHZHERESE DN /MR E 4045,
ZELE DN Aok, FHAERMUH S Mt AMPK 15 5@ 3% S 2otk | A ¢,

KEEIR: HMIHZHE; BEREE R KK-Ay /NG Zobiik F R R IR 0 10 2R S o @ g
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Effect of Angelica sinensis polysaccharides on AMPK signaling pathway and
mitochondrial autophagy in kidney of diabetic nephropathy KK-Ay mice
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Abstract: Objective To study the effects of Angelica sinensis polysaccharides (ASP) on AMP activated protein kinase (AMPK)
signaling pathway and mitochondrial autophagy in kidney of KK-Ay mice with diabetes nephropathy (DN). Methods SPF male KK-
Ay mice were fed with high sugar and high fat diet and randomly divided into model group, irbesartan (25 mg/kg) group, ASP high-,
medium-, and low-dose (400, 200, 100 mg/kg) groups, with 10 mice in each group, 10 male C57BL/6J mice were used as control
group. Drugs were given for intervention for four weeks, the general condition of mice was observed, body weight and blood sugar
were measured weekly; After the last administration, blood was taken from heart and mice were euthanized. Serum was separated and
tested for urinary microalbuminuria (U-ALB), creatinine (SCr), and urea nitrogen (BUN); Pathological changes of renal tissue was
observed by hematoxylin eosin (HE) staining; Western blotting was used to detect the expressions of mitochondrial autophagy related
proteins [microtubule associated protein 1 light chain 3 (LC3), p62, Nix] and mitochondrial fission protein [mitochondrial related

protein 1 (Drp1)] in renal tissue; Immunohistochemical method was used to detect the expressions of AMPK and mammalian target of
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rapamycin (mTOR) protein in renal tissue; The expressions of AMPK and mTOR mRNA in renal tissue were detected by qRT-PCR.

Results Compared with model group, levels of U-ALB, SCr and BUN in each treatment group were significantly reduced (P < 0.05,

0.01), showing a dose-dependent relationship; The pathological changes of renal tissue was improved; The expression levels of

mitochondrial autophagy related proteins LC3II/LC3I and Nix in renal tissue were significantly reduced (P < 0.01), while the

expression level of p62 protein was significantly increased (P < 0.05); The expression of mitochondrial fission protein Drpl was
downregulated (P < 0.01); AMPK, mTOR protein and mRNA expressions were significantly downregulated (P < 0.05, 0.01).

Conclusion ASP can improve renal injury in DN mice and delay the progression of DN. Its mechanism is related to the inhibition of

AMPK signaling pathway mediated mitochondrial autophagy.

Key words: Angelica sinensis polysaccharides; diabetic nephropathy; KK-Ay mice; mitochondrial autophagy; AMP-activated protein

kinase signaling pathway

BEJR9% 595 (diabetic nephropathy, DN) & 2 7Y
WEIRI% (type 2 diabetes, T2DM) f¢ i WL H. 5 ™ E 11
HRIEZ —, RERKIENZER (end stage renal
disease, ESRD) [ # R A, £ 2017 4[5 DN 4t
T ANZI 219451, M\ 1990 F-FF46 R IFRE K
%R, 2 2035 4, 2BRIEE N 35%~40%H) T2DM
22 J@ly DN, 3X 25 58 BE L 223 SR ™ B [ 2005 I
OIAAE, HAET, 897 DN HRARE W), FE
168 I o) B R I SR BRI % A2 ESRD [ JRUE:, {H
HABKIIHIE DN By, Fitk, FReGERE R
o B IO AR R .

rh 2SN FH T PR B LR RCRE VBT, B
AR 22t amShy fl. AHZ K iR
J7 DN 5 h s - 22—, JFHRA REF
W RS T R A 2R 9 =4 V3 20E 1
BAUGEZ M. PrMys . Sty FimpE, i
JEWL I6 ST R B WP 25 BAE R, AT LAekE DN
HIHZPE R RNEIRIY), BAA 2@t 285,
B AR e SR R, Refg I 2 R T 950
DAL 24 U5 2 W T & 69T DN 259 B RIFIY
At (HXHZ R0 DN 7 ORI EALS AN 58
IEE, ETHFHATZZ R

B & A S AR, R AR A
E AR ECT, R MR, LR AT R
e T 5 W R s 95 08 1) R MLk o R A R AR
FHB, 2R Jog 5428 ] R R Ok 22 3 B 2R AR T e i
5, DR GERR 2R AR RS AT B4 % DN 2 CH
B, AR T B | ) AN R Sk
AR, SRS R AR RIERLAR,
RS IR IR KR DI RER) . H ATV 28 7R,
B LRAR B RECLEE DN, J2Fiis DN [ EZE
FAMLH 2z —00-1, - ZepifA 5 Wk i PTEN J-3E A
U 1 (PTEN induced putative kinase 1, PINK1) /

Parkin 38 I FZE KA 52 A5 5 I8 % A 00, B
PR MR 0 1Y 2R B RS ( AMP-activated protein
kinase, AMPK) JyZe RiAA AU R ZRL A4k 15 Wi 1) 5
Z 530201, KRR A 2 FE{E DN 1)
EF, RERMIHZHAE KK-Ay /ML T2DM A rh
5 AMPK /5 HIZRRLAA G AH P PE ML o
1 ¥R
1.1 B4

SPF i KK-Ay /M 50 A C57BL/6T /N
10 2, 10~12 JE#%, #HpifE (38+2) g, ¥WIWEIL
HAEBRAEYMBHEARAR, YFaHES SCXK (5)
2019-0008. b i lE Aok} a8 /N BRI 3 H A
HEE 25 KSR Zh . SRR T B P EZ
KLY EhYI L, &S5 o5, BRIER, 7
I PRIE/N RIS B G sh 2 (8], B B4 2 IIE P R
KL BN A IR I 1, ENIRE N 267 C,
HHBEEUOK. ShsLIes Bl 25 K5 st
HZ it (HEHES 2021-368).
1.2 @5

MIAZHE (IS CY210714, ZHEFRESECN
98.14%) W H I %k 4 EMBEARBRAH; &
DybE - (LS DA282, EZ#ET J20080061) T
ARG T2 TR RAERIA AR AT JRiEH
# H  (urine microalbuminuria, U-ALB) . HLEF
(creatinine; SCr). JRZE %L (urea nitrogen, BUN)
W& S 25108 202205, m1092663 . m1210673)
W H AR A R AR TRARER-HA
(HE) #idsla Git'sS 20191104) W H LR
FHEARAA:; MEMIXEAD 1| B 3
(microtubule-associated protein 1 light chain 3, LC3)
Poik (5 BST17924827) W4 H i A T
AR AFR; p62 btk (#5 00048269) 1 H
Proteintech A 7]; Nix Hiff (#t'5 GR39116-6). H
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TH T -3- 1 TR Wt =L ( glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) Fiif£& (#it5 GR303514-13)
T H 9 [E Abcam AF]; LRAZISIMHREAD 1
( dynamin-related protein 1, Drpl) #ifk (Hit5
AB04263210). AMPK #ifk (#°5 bsm-3426M) . I
AN EZE M HE H (mammalian target of
rapamycin, mTOR) Hifk (k5 bs-1992R) M H 1k
WIHREREVR AR AR LEPR_P IS
CR2102123) ¥ H X FRYE /R A RH A IR 2 7]+
RNAex Pro RNA #2355 Evo M-MLV % 3 i
TEAYAF & . SYBR Green Pro Taq HS Fil/E%Y qPCR
A E S 2058 A3A2161.A4A0056.A4A0185)
I H Accurate Biotechnology-
1.3 Y5

5424R B AR ES 0L (FEE Eppendorf 2
#]); iMark BEFR{C. 6 PCR X (3E[E Bio-Rad 2
F]); StepOne Plus SEHY & & PCR X (3£[E Thermo
AFD; MX-S AR EdRG & (G EFEEHE LA F]D;
DYCZ-40G %! Western blotting ¥ /{X . DYCZ-25D
AL PKA CAE IS — AR A 7)) ; MiniChemi 610
AL 2 RO B A (AL SR BRI A PR A 7DD
ACCU-CHEK Performa LY Hii =% [RA ] ;s
DM2500 A W58 (FB[E Leica A ],
2 7k
2.1 DN/RIZEBEN. SEREH

NG RIPERRFE 1, B 10 R C57BL/6T /MR,
TERIEREH, DI @EmERIRTE; 50 R KK-Ay /M
FH ks e R R 7% . KK-Ay /)N & T2DM i E &
SRR, BEALIE /N B, KK-Ay /N R BEHL L
PE=13.9 mmol/L, HIGEEEIK, BRI NI
3 DN BEAIN4-15T 38 41l D 1) KK-Ay /) BR B 73
BRI L JE DL (25 mg/kg) ZHAN 4 UH 22 R e
. {KFE (400, 200. 100 mg/kg, HAEAFFIY
PRRTH A S HOR R LR R 50D H, fH 10 K.
BRI ig MINIZGY, 1EH HARERIA g SRR
ABEIK, 1A, ES: 4 .
2.2 BUH

KIRGZ )G, WK 24h JR, T-20 CHR
FREN; NREEEASK 120 5, ip 10%/KE S
BRI, AT OERIL, 4 °C. 3500 r/min 250> 10 min,
STES G, —80 CLRAF#H . TR 43 &5 B
FEET %2 RHEEH, SR E&H; A8
DIFF LB S 86, —80 CHRZ&H .

23 IR AR FR A

WEL/N R B IIDCPERE . GBI R AIRAS A
BEE LSS . 2 IR & Ui BRI U-ALB. SCr.
BUN /K-,

2.4 HE 3ENESHHALREFTH

I [ B TR 4% 2 R BB AHL, 2K,
B, AE, B soE A, R e
17 HE Befn, T R4k Mg I,

2.5 Western blotting 2% ki (A BIEEH LC3.
p62. Nix FZRAHTEH Drpl HIFRIE

HURFRE ) B 42 200 mg, I\ RIPA 2K 24
W2 mL, 0KLEFRTRE, 4 C. 12 000 r/min 550
15 min, HU L. f#/ BCA LT E A E &0,
B30 ul 5X EREZERIR, TRAT, 1E 100 CHkKH
I 10 min 8 (AR . R AFEMZ 12% 1+ it
T R BN - 51 DA s I e B FLUK , % %2 PVIDF JEE, FH 5%
WA W3 1.5h, 433 p62 (1 : 1000+ Nix
(1:1000).Drpl(1 : 1000).LC3(1 : 500).GAPDH
(1:3000) ifk, 4 CHEIIH: TBST Bk, A
Pt (1260000, FHEWFE 1h, TBST Pk, N
RICH, RN S min. L2 KA, R
H Image J 353 Br 2%y K FE AR
2.6 REBHAANELEL AMPK F1 mTOR ERRIA

S AL HEY A, B, K, FriE ek
BE 2K, 3% H0. 0% E 15 min, I[fjE 37 CH A
30min, ¥#M AMPK. mTOR $ifk (1:100), 4 C
WEER, 37 CEY A, Wm—4i, 37 CIKHE 30
min, #H0=%i, 37 CH#E 30min, DAB &£, 75
KREGR, PHMEE . EEKRYA ki s A
AT, {#F Image Pro Plus 6 #A43E4T 3 #7 .

2.7 qRT-PCR #&'E2H28 AMPK. mTOR mRNA
FRi&

HU 100 mg "B AL EE ik AR, NN 1 mL
RNAex Pro #2HUE RNA, SHME R THIE
RNA FIIRFERIZEREE, ¥ RNA W38 cDNA, it
17 QRT-PCR Z3#r. SIYIFFIIE 1.

2.8 BeitFE o

S5 00K A SPSS 21 Geit- 8o #r, HdE BoRk A
X+ s, HARIPHECR 5, 2 AR
KRR 2T Z 0 HT .

3 #R
3.1 HYILPEXT DN DRASERE IR
S ), BIAMILZ IR . KENMES
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&1 31495 WivE . IELEMRAI SIS, H AR PR RS SRR
Table 1~ Primer sequences IiE o 25 25 4 /N RUREIR AATE B A 40 A B B 243
519 FP1l (5-37) PR Ebp 3.2 HYFZHEXT DN VRS ThEERIE2 N
GAPDH F: TGTGTCCGTCGTGGATCTGA 150 N 2 fir, SR ke, A4 U-ALB.
R: TTGCTGTTGAAGTCGCAGGA o .
GCTGTTGAAGTCGCAGGAG SCr. BUN /KT ETHE (P<0.01); SR
AMPK  F: GAAAGTGAAGGTGGGCAAGC 88 N A = s
7 VAN y = E=2 _
R: CACGTCAAGGCTCCGAATCT PEH, JE DUb S AR =4 A 2 0 i R S 4L U-ALB.
mTOR  F: CCGCTACTGTGTCTTGGCAT 118 SCr. BUN ZK-F-EJ B R FEAL (P<<0.05. 0.01), HE
R: CAGCTCGCGGATCTCAAAGA FIEAH I
Fz2 HAZPEST DN /IMRBINEERRENM (X+s,n=8)
Table 2 Effect of Angelica sinensis polysaccharides on renal function in DN mice (X £ s, n=8)
2H %) 7§ /(mg-kg™) U-ALB/(ug-L™) SCr/(umol-L™) BUN/(mmol-L™")
papiict — 128.85+17.37 55.25+20.52 0.07+0.02
it — 182.73 £25.16" 109.52420.66% 0.2240.03#
J[EAUIR:EN 25 133.58+28.17** 63.09+28.10** 0.1240.02*
EVEES 400 147.26£23.43** 73.88+15.84* 0.1440.03*
200 156.38+18.89* 86.41 +18.03* 0.1740.03*
100 170.57+£27.39 97.31+£20.98 0.2040.03

Lt i4Lbss: #P<0.01; SEAHELLE: "P<0.05
#P <0.01 vs control group; “P < 0.05

3.3 HYAZHEXS DN MR B IERE T A2

W 1 Fs, GRS 2S5 i i e 5, 4N
RN —, BANEHSIER, B, RI
RYEGHMIR N, SRHEA LR, BAILL R /N RE
KBS R, FHSHS GRS, AR,
SERIEL, B/NEREIIESE, LR MG IR
SRR A, B VAN HES AL, BN
B2, HALNAHMmMIS, BNk
RIS, B /NERELE; A 20 S 2 4n e HE
BIZHIEE, SRR R, NS S
5, BNERIZETIR RN, B /NSRRI R,
MR, HEFEMM.
3.4 ZHYIALHEXT DN /DR ELHL LC3. p62. Nix &
SESvS: A

W 2 fros, Sxi@datei, AL/ RE 4L
21 LC3II/LC3I. Nix & FHRE /KT B ET & (P<

Xof HE ! J[ENVLPA N

*P<0.01, FEF

P <0.01 vs model group, same as below tables

MIFZHE 400 mg-kg!

0.01), p62 HEARKKFEZEFIL (P<0.0D); 5
BER A EL A, O DL b 2H 4L 2 9 22 0 v ) B
LC3II/LC3I4E HRIA K83 FEK (P<0.01), JE L
WA LHZ G, mFERA Nix & A RIEKF
BERIE (P<0.01), H4AZ5H p62 B HRILKF
BETE (P<0.01).
3.5 HYIAZHEXS DN /MER'BLELE Drpl ERFRIEH
Al

WK 3 i, Sy, AR/ B 4
21 Drpl HARIEKFEZETHE (P<0.01); S
HEEL, O IHA R A 2 hE s HifE4 Drpl
HHERILKFEREFERFIL (P<0.01).
3.6 HAZEEXT DN /NRIEHLE AMPK. mTOR
mRNA FIEHIF N

W 3 Fros, SR, MR/ R E 4L
41 AMPK . mTOR mRNA KIE/KFHEE T (P<

MIFZHE 100 mg-kg™!

2924 200 mg kg™

kR B A AR AR . B NREE S R R
arrows indicate vacuolar degeneration of renal cells, glomerular atrophy and inflammatory cell infiltration
1 HEAZHES DN /MR BRERIEEWRIFN (HE, X200)
Fig. 1 Effect of Angelica sinensis polysaccharides on renal pathological changes in DN mice (HE, x 200)
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LC3II — — - 1.4X 104
LC3l --;“- 1.6X 104
P62 A - ‘" 210
NiX o G S S . a.. 2.4X10°
GAPDH gy GENSD GRS GuED GEND el 37X (0
PR RERY 100 200 400 BN
MAZ BE/(mgkg ™)
tg 2.0 1.57 1.57 s
B ## ”ﬂmﬂ i) ] e
i 1.54 "S*J ) EE
= 1. K% M sk 'Pf%
= o ™ 1.0 - 1.0
= =< RO -'b?
oo jusnng
I 10 = =
Hf} I #i I
3 B 0.5 HEH 0.54
= 0.5 Q %
= ' z
o
L,_]) 0 4 - T - 0 - T T T 0 T T T

XTI AR 100200 400 Jo UivbiH
M3 Z HE/ (mgkg ™)

I R 100200 400 JEbIH

MIAZ BE/(mgkg ™)

SR AR 100200 400 JE DLvbiH
A2 BE/ (mg-kg ™)

H5xIA LR #P<0.01; HFHAIALLE: “P<0.01, K 3[F

#P <0.01 vs control group; P < 0.01 vs model group, same as fig. 3

2 HYFZHEXT DN /MVRIELEL LC3. p62 F1 Nix ERFIENFN (X+s,n=3)

Fig. 2

Drpi | - 62 10°

GAPDH gy cns Gans ad &0 el 3 7 |(*

2.0+
H
W .
pund) 7 sk
H& k% 3k
ﬂ;
Z 104
I
i
S 054
g 05

T T T
X AR 100200 400 JE Vb
2L HE/ (mg-kg™)

3 HUAZHEX DN NRBAL Drpl BEERIEMFN
(Xts,n=3)
Fig. 3 Effect of Angelica sinensis polysaccharides on Drpl

protein expression in kidney of DN mice (X +s,n=3)

0.01); SHALLE:, FAAHNREHL AMPK.
mTOR mRNA Fik/K PR EREIK (P<0.01).
3.7 HY3IAZHEXS DN NRBELHLE AMPK. mTOR
EA=E SN0l

WK 4 F13£ 4 Fios, SxtiRabeis, BRI /N
A4 AMPK. mTOR 2 (R IE KT & T+
B (P<0.01); S, o UV HA R Y15

Effect of Angelica sinensis polysaccharides on LC3, p62 and Nix protein expressions in kidney of DN mice (X £s,n=3)

3 HYAZHEXT DN MR IBELR AMPK F1 mTOR mRNA
RIEWEN (X£s,n=3)

Table 3 Effect of Angelica sinensis polysaccharides on
AMPK and mTOR mRNA expressions in kidney of DN mice
(Xts,n=3)

o e mRNA X RIAE
U R g kg ) T o mTOR
pogi] — 1.0040.08 1.0040.06
it — 1.71£0.03%  2.3040.03%
JE bR 25 1.10+0.09"  1.454+0.07™
EVEES 400 1.234+0.04™  1.671+0.08™
200 1.3540.04"  1.89+0.09*
100 1.504+0.05"  2.0940.08*

ZpEh . EAEY4 AMPK. mTOR & HFiAK T
BEEL (P<0.05. 0.01).
4 e

H AN T2DM shtil KK-Ay /NRAE 8~20
JAWE R I DN, HE/NERPHEEAR S A DN
LR B — 07, Rtk KK-Ay /N BRI A2 BT
7L DN HIAE s sLIomisd . fRYE R R, <R
M7 DN fH WAERY, BEERERIRE, S
BT RS I EEA, PRI, 0y A o 2
16YT DN WIOCEE, U H A M M ThaL, RiE
J7 DN FIs ). MEREER s a2 i A
B0 DN (1957 218190, {E BRI H A TE T 2
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AMPK
25pm e
mTOR
25 pm h
by i JE MibiH

5 400 make ! 4T 200 mekg ! 4L 100 meke!

4 HY)AZEX DN /MR ELHL AMPK 71 mTOR ERRIZHEM (GEEN, X400)
Fig. 4 Effect of Angelica sinensis polysaccharides on AMPK and mTOR protein expressions in kidney of DN mice

(immunohistochemistry, x 400)

*4 HYFZEEX DN /NFR'ELEL AMPK 1 mTOR EHR
BB (X +s,n=3)

Table 4 Effect of Angelica sinensis polysaccharides on
AMPK and mTOR protein expressions in kidney of DN mice
(Xts,n=3)

w <5 Jeo ] 4
2H %) 7 &/(mg-kg™) AMPK TOR

pagicl — 0.17£0.03  0.12£0.02

T — 0.354+0.04% 0.30£0.03%

JEvbIH 25 0.23+0.01™ 0.18+0.02*

EVSEZ 400 0.24+0.04" 0.16+0.02**
200 029+0.03* 0.21+0.02"
100 034+0.05  0.28+0.02

£ DN KB RI 254 J5 Zm] BRI R A R b 1
bR, g DNUSL, A RBUTR I 24 )3 2 BERe 1
B /NE b R o A R, TR PR A
[A-¥-B1 (transforming growth factor-B1, TGF-$1) /
Smads {5 5 I8 BR G PEAEGEHE PR B LT 4EAL IR R e
KRG RE R, BHAZHEREW IR KK-Ay /M
U-ALB H&503 7 E 145, AMPK /-5 2R 14 [
7E KK-Ay /)N SR E I PO » 457 2403 2 51 i
Jer SRR B W 1 o

TR BR 22 1) T T AIE B 2 HE A Ty R PR A 2 5% 1)
DN (R R E, ZepifR AWt RA RS . AR AE
N AR E R R RSP, Herp kiR B AT B
IR e A R S () R B ANTES 7 AL N S|
Wi —AETIE,  rp FLERIAAR E T 2 R 2 4 A
N i AW RS LGP INES ¢ R NS LA A
BRI B2 A AT 51 g RE AR AL,
AN oY, R BIZRA R R R
(1. SERTHIBEFRIE DN ZR i | RS A —
B AEBERAE 18 3R 75 T BB PR /) B o, AMPK

W7 — B XUITAE B p-AMPK/PINK 1/Parkin i %
OIS 2RI W, o0 S N R o AT 4E 4L 122
AMPK I8 6 [0 22 175 5 SR A B W I (2 2k Sk
PRAR], 35S AR B 7 RERSINH] DN K BB 1 28
WA BE R4, 3 AT L PINK 1/Parkin
I E NG R AR AR AR B RS, IX AN [ (1)
SE RN RE S 2SR RS . A 247 R S A A
BRI s, Rk, &P AR R
BRI Bl A 2 A R 2R AR W KT IR 2
MELXFPAS AL ) DN A 3830 24 3

AMPK 7 M4 e AL KA, LR EY)
RAERCERIATT R, B S (e 2R vk F W .
AMPK 5 N5 1 W [FE A okl td B kb R 4%
EEEVER, mTOR & AMPK [C8 Rrse s, 2
5 IO F A7 R R 7260, LC3 A p62 2 EE (K [ WA
WWEH. pe2 Bty LC3 454, HS AWK,
MBI B BRZ AR RIR, p62 /K5 H M EE
B B o 2 E WA B, M i 85 3 LC31 i Eg /K
fil Ak LC3IL, LC3MA T AR bk 4R,
BA Ut LC3I/LC3MA B R/ AT At vk WK 1 i o
Nix f2 —Fhbifk B2 H, fe%5 LC3 &H
SEOE SRR BRI R AR, LRk E g A
Nix RIS s . Sop A SRR = ZRR AR F R 1) 2
ok, I ZRLAR 7> RN T T H AR R
B, ek HaEEamiia b, (Eighika
W75 4 2 AR B2 KA 30, Dirp 1 2 ZRREAR AR 1) 3= 2R
BT, it Drpl RIAH B FELRARARB, 28
WA AR Ik 22 S ik PR BT B b A2 Ty e B A () A
fiEz —, HidFExE A% . Drpl i RIEAIE N
TRRRAR, T BN T kiR Bl R, 2Rk
PR AR LR R Wi 2 (8] B A M AR /R B, 2k
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FARZAE 0] DL S AR AR A, R AE A S5
RS T RS

AT R IR, 2R AR P 5K+ Drpl ££
PR /N B IR FIA B35 B, 759 IA 2 B
RIE W E PG, RIS ZHEDH] 7 DN /MR T
LR R, SRR, 4IE 2 REA /N RUEIE
IZR LR WA < B (4 LC3 Nix FIRIE I 5 %,
p62 FIFRIE I 248 i1, AMPK. mTOR £ 4 & mRNA
ZRIL TR, a2 E AT Bumft, &
B34 09 2 BEHH] T DN ZNR I ZRR R B 1 . mTOR
& AMPK (1) F##E 5, AMPK REf2 01| mTOR ()
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