IR -
18 2 PSR G 1 4 A A R A BRI el 38 F AL B
TR ARA L ERN,E AR BLE F(ENPEAAFE-MEERRHEAAR, KM 550001)
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W E B R ET B (FRG) ST 4F e AU A K R A9 B EAE AR . 7 ik R ALY A = G 40 A0 AR AL AR
R4S 2 ra kst B8, 0.2 mg/kg) AR EALHR 28 (o 25 FRHE AT L 0.415 g/kg) A= FRGAK . % /) £ 41(20.40 .80 g/kg) , IR = &
AR AL 11 ARRSM BT AR THE L EEFRT ), ARHFAI0 R, BE U, HAZARRAMIZIEH 50% CCLAk
LRI B 30% LB AL BT A LA R, ARG, BB URAERME S, TOBFBEALRRERFHRRA
MUK, AR LK, ESE48, RAEFE , MRKXRIALRER S F T 00 KR aEPER MR (HA)  E4EEG(LN),
M A #7 iR (PCIT) IV A A R & @ (Col IV ) 7K 5 4] K RAF L0272 F Beclin-1,LC3- 11 & & &k K 5 4 im) K KL%+ & & i
B(Akt) 88 E L% & 85 (AMPK) \"H L34 & o 5 & ¥2& & (mTOR) . p70 B4 1k 2 & S6 #8 (p70S6K ) #9 mRNA Fe & & %
KK, SR HEOME B E K FIF DS FEL, A EASE AN R, AR R ; 23 F HA LN PCII . Col IV
K Fu B 48 2% 7 Beclin-1,LC3- 1T & & 4 ik /K vA & Akt, AMPK .mTOR ,p70S6K #) mRNA #= & & % ik K -F 3% B Z 5 & (P<
0.01), SAEA 28 k4R, FRG &7 F 20 K AT 2L 2045 A B0 22 , dn i Ao A4 28 o L3k 3647 (FRG A&7 20 LN \PCII iR 41 ) /K734
2 FEAR(P<0.05 3K P<0.01), 44 :FRG T & & K KT 4 40, ZAE MM THe S TR0 F " 48 % & & F= AKUAMPK/
mTOR/p70S6K 15 5 il #5640 X & & 09 F LA A X,

KGR HIRFITER AT A 44 A %  AKRUAMPK/mTOR/p70S6K 42 538 % ; X &,

Mechanism of Improvement Effects of Fupi Rougan Granules on Hepatic Fibrosis Model Rats
AN Zhenxiang, HE Yuanli, TANG Dongxin, HUANG Dan, WANG Min, WANG Fang(Dept. of Gastroenterology,
the First Affiliated Hospital of Guizhou University of TCM, Guiyang 550001, China)

ABSTRACT OBJECTIVE: To study the mechanism of improvement effects of Fupi rougan granule (FRG) on hepatic fibrosis
model rats. METHODS: The rats were randomly divided into blank group, model group, Colchicine tablet group (chemical
positive control, 0.2 mg/kg), Fuzheng huayu capsule group (TCM positive control, 0.415 g/kg), FRG low-dose, medium-dose
and high-dose groups (20, 40, 80 g/kg), with 10 rats in each group, except for 11 rats in blank group and model group (one rat
was used to judge whether the modeling was successful). Except for blank group, other groups were given intraperitoneal injection
of 50% CCl, olive oil solution and intragastric administration of 30% ethanol to induce hepatic fibrosis model. After modeling,
administration groups were given relevant medicine intragastrically; blank group and model group were given constant volume of
normal saline intragastrically, once a day, for consecutive 4 weeks. After last administration, morphology changes of liver tissue in
rats were observed. The serum levels of HA, LN, PCIIl and Col IV in rats were detected, and protein expression of Beclin-1 and
LC3-1lin liver tissue were also determined. mRNA and protein expression of Akt, AMPK, mTOR, p70S6K were detected in liver
tissues of rats. RESULTS: Compared with blank group, the structure of hepatic lobules in the model group was disordered, the
proliferation of fibrous tissue was obvious, and some pseudolobules were formed; the serum levels of HA, LN, PCII and Col IV,
the protein expression of Beclin-1 and LC3- Il in liver tissue as well as mRNA and protein expression of Akt, AMPK, mTOR and
p70S6K were increased significantly (P<<0.01). Compared with model group, the liver injury of rats in FRG groups was
significantly relieved, and the levels of the above indexes in serum and liver tissue (except for LN and PC Il in FRG low-dose
group) were significantly reduced (P<<0.05 or P<<0.01). CONCLUSIONS: FRG can improve hepatic fibrosis in rats, the
mechanism of which may be associated with down-regulating the expression of autophagy associated protein and Akt/AMPK/mTOR/
p70S6K signaling pathway related protein.

KEYWORDS Fupi rougan granule; Hepatic fibrosis; Autophagy; Akt/AMPK/mTOR/p70S6K signaling pathway; Rats
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JHEF AR IR YT 2 BT B o0 AR I SRR IR . JHF&F
AEAL R IRHLTI S A%, BT B = A R R ) 259 A 7
BIT . PEAHA 2N 2R ZRRINIEITIL,
W 2552 0 R A2 5 i TR ONE e R IE AR I A L)
2T ni6sT , B B I A 7R

R ZE UKL (FRG ) J2 R 5 H B 24 R 2 55— i
Jag & BE & BE AR, BB EE  EIR VB FFS AR 9 Ik
25 A, HAT R L I AN I Th AL, EE TR
7 LR A HFRE AL A0, G R R, A
IR R E B 25N

BFE R0, 25 P10 B (Akt )/ 1 R T A6 2R 1 i i
(AMPK) /i L 2 ) 8 191 25 2% #2511 (mTOR ) /p70 A% 4k
RZE 1 S6 3 (p70S6K ) J& 22 LAYy F (50 7, 7
AR KA R R R b AT AR, w1 2 Sy
JHF B2 PR A0 6 ) 3 B0 A TS D L A AT TR,
Beclin-1 1 LC3- T /& A Wk S AR D & 11, T DU B
WK, FRG 215 AT i a1 Al % e 472 ol 38 JH 21 2
TRHIVE R, ASBAEf . JEF 0, ASHIFSE B Se 2 il 47 4
PRI A B, SR 5 A FRG HEAT T 105 , K60k SR £F 4
FEAH SR FR 2R T (LN) BB BRR (HA) | T EY i
B (PC ) LIV A Ji 2 11 (Col IV ) K, MBI A2
SR IIE 224, FRR I L4 20 B LR B
(2235 7K, AT FRG 0 R AT 4 AL i 7 R AL, LA
W1k FRG W91 R FH B 25 TF AR IS %5

1 e
1.1 EENEE

AW FE T B R A  FA2004 I 1 JOF- (_E i
AR PR H] ), D3024R FUA I v B L (26
Scilogex A Fl ), VE 180 ZUff 8 i B HL Jk Al . VE 186 AU%%
FEHL KA (EPS 300 AU KA ( i RBERHZ AT IRAH]),
TY-80B HY i {0 #5 JK (< In T SR AEAL g il i A PR A )
BSA224S #UKG % Hi, 1 KV (7 5] Satorius 23 F] ) , MUTIS-
KAN MK3 % fif #5 {% ( 3 [E Thermo Fisher Scientific 2%
), TL998- IV 7Y 52 fif 75 5 2 o 2R 45 g% =X S i (PCR)
AP REFHEA R A H]) o
1.2 FEHBSIKA

FRGHEEE30 g FAAR 30 g B30 g f+£530 .24
915 g B 15 g FEA 16 g A5 AR 15 g BI5E 15 g 41K,
25 2 A C Dy SR B AR = LR 25 A BRA L it
243 7 5 1504001w ., 1502001w ., 1502001s. 15030025,
1502002w . 1502001w ., 1503001w . 1502001 w . 141000 1w
FRAANGE R (245 7 H53021904, #LA% 0.5 mg) ) H =
AR AW 254 PR \ 5 4R A e 2 ([ 245 o7
720020073, ¥iL#5 0.3 ¢) W {1 846 ) 25 BR 52 A2
] 3 LN I 4 922 U [ 3 36; (ELISA ) i 77 4 \HA ELISA
& . PCIT ELISA 57 & .Col IV ELISA i1 & . /¢
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AR - B 40 (HE) % 8 3 (i 5 4 51 24 20160320,
20160101.20160225 20160218 .D006) #J1t [ Fg 5T 2 %,
AW T RRWFGE T 5 i Akt 2 50 B HTIR i AMPK £
SEREBUIA AL mTOR £ sefEHLIAR  Jlli PTOS6K £ 7l
Uik AR Beclin-1 Z seEPLIA ik LC3- 1T 2 st
A AU H - 3- R I & (GAPDH) £ e ST 3
MR E AL bR I BT R e BREE 1 G PR (ZhT)
BCA £ 1 1200 &5 (k543 5124 E1A6261 \E1A6422
E1A6308. E18-6226. E90562. E1A4007. E1C604-1,
E1WP318 . E1WP201-2) ¥l F m 50 B A= W B3 A PR
N ECL &6 (L5 POO1SA) I B 58 = KAk
Y ARAT BR 2 F) s —H LA (DMSO) Il [ 2 [F Sigma
/5l PCRE W FigHEsG AR ) TR BRA &
HC(PCR G P40 5 7 B DL 3R 1) 5 Hoar i) oy S 56
FEH RS KR Ao
#1 PCRE|¥MFIISHYKE
Tab 1 PCR primer sequence and product length

HRAR 5l FHIRIE bp

f-actin B4 5"-TGCTATGTTGCCCTAGACTTCG' 240
i 5'-GTTGGCATAGAGGTCTTTACGG-

Akt i 5'-ATCGTGTGGCAAGATGTGTATGA-Y' 97
Tiif:5'-TGAACTCCTCATCAAAATACCTGG-3'

AMPK 4 5'-AAGGAAACAGGCAGATACCAACA-3' 166
Ti:5'-AGAGAGGACTCGGCATCAATAACY'

mIOR if:5'- GAGGCTGATGGACACAAATGC-3' 108
i 5'-TCTCCAAGTTCTACACCGTCCA-Y'

P10S6K F4#7:5"-TCTCAGTGAAAGTGCCAACCAG-Y' 132

Fi#:5'-CGTGGGCTACCAATAAATCTTCG'

1.3 zh#

AWFFE BT F B4 A SPF 2% SD K i, M4, 4L 72
H R (160 +20) g, W F Bl KA S5 s s, )
e PR R UIE Sy SCXK (5)2014-0001
2 FHik
2.1 HA EESHRH

KEBEHLS F a8 P2 BRI BROKALBE A 4H (fh2f
2 PHPEXT IR 0.2 mg/kg, 7R HR 5 I S S5 2850 F BE )
HF AL e 20 (25 BHMEXS IR, 0.415 g/kg, FIHHAR R I
PR S5 25050 1 ) A FRG IR L g 771 41 (20,40, 80
g/kg, FEARPEIGRFRGA S 1.2 A5 E), =S4
BRI 25 11 HOR R, Hordl 10 K. Brzs fdish, &
AR S BESCHR[ L b v s, B LT
K B 8] 1 S 50 % CCL MUY 1 75 W (1.5 mL/kg ) 2
W, I NTE RS 2 A T A7 30% £ 15(10 mL/kg) , 2
RV A8 Ji] o AL oS , 2 LR AL Hp
BEALAS IR 1 KRR B, SR i BR R R R Bl i6
) T E Ak 43 AR v DA ) W7 R U SR T e AL R
BRI KRR Z0A 2 W10 RFEF 4R TE s, T
AT e AR R Ny i)™ 3SR )5, 5 4 2R
R T AR N 2459 Qi R LUK ) , 25 A RS R 20 K

FEZEE 021 EE I EE I



SUHE S AR A FRER K R LIk 8k 4 8
2.2 FRARE

KU E I, KREEE 12 h, R)JFIE Esh R I .
MR PUEE O e R B2 M3, T —20 CLRATE, &
F o B 58 s, AbFE 4 2l R B, B R AL 2, &8 45 LA
4% Z R REEE T T —80 CIRAfE, & o
2.3 KR ALREBESENE

Be2.27 T £ R B 2 T 4% 2 58 R 40
ST A U (R 4 pm) o A4 R RIS
sk V) R 64T HE Y (55 40 3 5K 80 e etk A T e e 4l Ak
SEI) ARG TG WA T LSRR BUI2H 2 1 BT
A2 A
2.4 KRIMFEH HA LN PCII . Col IV/KFHME

K ELISA AT A2 o BC“2.27 30 2% 2 K U
IR i, 42 A 7 300 6 U B 5 T B SR R bR AY
F 450 nm T E K BUALTE H HA LN PCTI .Col IV
7K
2.5 KEAFAL D Beclin-1 F1LC3- T EBRIEKTEH
i

K s AL e R, BC2.37 3R 3 4h 35K
Yk, s KA AR B = i i s L T
JinBeclin-1 .LC3- Il —4T (F BRI 1:100) , EiHBEE
2 h; DL TBST #P{5E 5 minx 3 ¥, i i — 3t (R BRBE M 1
500), Z M 1 h; DL TBST Mgk 5 minx3 7K, 4 DAB i
e BOKE R e B N IEL i MU
rh R A B €8 A A € ORI A A 1 AR A PR PR K
R I €0.955 BRI S Bir 22 0 I BH P G 63 29 1 3
FBERE, AR H I B2k Ko
2.6 X R BF4EH YA Akt, AMPK, mTOR, p70S6K
mRNA FFRIEKF#&

K i 5% 5% PCR (qQRT-PCR) LA A . B “2.2”
TR URAF R L2 5 4, 54 A D de S5 N EEDTTE |
5% LBV TE T , AR 5 RNA; SR 5 B RNA Wi 55 53y
cDNA ¥Ef7 PCR ¥ 1 . PCR JZ )i 14 %y : PCR Master-
Mix 10 uL, E FiiF5]#4% 0.6 uL, cDNA 0.4 uL, H.O
8.4 pL, PCR JZ v 45149 :95 “CHUAEE 10 min; 95 C2F
P55 5,60 CiE 2k 30 min, 2 A1 MEFR . LAB-actin AN Z:,
K 2709315 Akt L AMPK .\mTOR ,p70S6K mRNA ¥
FIBIK-o
2.7 KRAFALRA P Akt AMPK .mTOR ., p70S6K & 5
FIEKF R

K F Western blot PG o 2,27 300 N A7)
JHFAL3 0y, 2280 5 OB B . R BCA L&
BRGNP RSP B Pk
AT e FEE A R N - 2R TR A O BT J L Uk, e B, A 5%
BSA 4] 1 h; LA TBST ZZ #Pi& 1P P65 minx3 4K, 43 HIMA
Akt,AMPK .mTOR ,p70S6K .GAPDH — ¥ (F B FE 14 Jy
1:1000),4 CHFE 1407 5 LA TBST 28 ik ti2% 5 minx3

HEEZG 2021455 32 5 21 )

WL ZPr (B 3 1:5 000) , S IRIEE 1 h; LA
TBST 2% M #hisk 5 minx3 ¥, A ECL & ()5 , B Tt
e 1A% 2 88 % . R Adobe Photoshop CS5 k{443
MrAe N 8 A A K EME, B ER S NS EA
GAPDH [ K FEE FUE e B IR B 2R Ko
28 FitEFIE

K SPSS 23.0 B T4 11400 . A x £ 53
T, 24 ) F AR R B TR 2 25 40 A, AL 1) R T Bl s R
HILSD£i55 ., Fud/KifEa=0.05,

3 &R
3.1 FRGXMIFAUUERAXRIFALAFERLSEN
=]

25 AR SRR/ N S5 TE 3, IR HES 5 5 1R
YR BRI/ NS5 2501, 2T e BUR A B8, 32047 1
AN I 25T AR ST 240 S e i R 4 B
WA, TEOLE 1o

" E. FRG 4 ROk 4

Gk I A

1] BRAARFAAFRELSFEME(HEL R,
x200)

Fig 1 Micrograph of pathological changes of liver tis-
sue of rats in each group (HE staining, x200)

China Pharmacy 2021 Vol. 32 No. 21 -+ 2589 -



3.2 FRG X KR IMiE"H HA LN . PCII .Col IV/KFHy
=AU

528 P b, R ZH K BRI H HA LN PC I
Col IV /K-35 8 21 (P<0.01) ; SRR 8, %24
W) 20 K BRI FP HA LN (FRG %5 5 40 Fl 4k 1E Ak
PR KRS ) \PC I (FRG AR ZH 440 ) .Col IV /K-
5 R (P<<0.05 8 P<<0.01) , TEWLF 2,
3.3 FRG 3t K R BFAH LA & Beclin-1 \LC3- 11 & B &%

525 4 g, A 2 K RRUH 41 40 Beclin-1,
LC3- T 35 H Rk K35 8 35 TH i (P<0.01) 5 S A 4
FeA, 4% 254 T4 K BUFZH 217 Beclin-1 ., LC3- 1T 25 4
Fih KO i 2 AL (P<<0.05 3% P<<0.01) , HE UL 2 [
3.3 3

2 FBEKXRIFALAS Beclin-1l EEFHMERIZNER-
B (SEANLERE,*x400)
Fig 2 Micrograph of protein positive expression of
Beclin-1 in liver tissues of rats in each group
(immunohistochemical staining, x400)
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2 HBAKXRIMFESHA LN .PCII . Col IVKF gy
ELER(x+s,n=10,ng/mL)
Tab 2 Serum levels of HA, LN, PCII and Col IV of

rats in each group(x+s,n=10,ng/mL)

415 HA IN pcll Col V

SE4 4060£833 3042866 $53£10.13 976255
T 0J1E138 649749407 BISEII9Y 206044167
RGIEAIRE 571741277 589141139 61314884 1591+5.12°
ERGHFIGA 5141418957 507741377 553541933 13.74£6,30%
ERGEFH 4730416357 4042£1777%  50.09£18.177 11824732
PokMimirs  4980£1376%  5196£787° 56.11+15.30" 135044157
REMARES 541741840 54641907 5889+ 1425 14245207

52 RS, " P<0.01; SRR H 4L, “P<<0.05,7P<<0.01
Note: vs. blank group, * “P<<0.01; vs. model group, ‘P<<0.05,"P<<

BRI

C. FRG i 54

E. FRG = 7l 4 EAROKANIB8 20

D. FRG 4l

GARIEAI 4
3 BAHAKXBRIFALFLC-NTEAMAERIENER
(B FELEE,x400)

Fig 3 Micrograph of protein positive expression of

LC3-1I in liver tissue of rats in each group (im-
munohistochemical staining, x400)
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®3 FBHEXRAFELF Beclin-1 LC3-T EARIEKK
FHMESER (xts,n=3)
Tab 3 Protein expression of Beclin-1 and LC3- I in
liver tissues of rats in each group(x+s,n=3)

415 Beclin-1 LC3-
ZA4 00650001 0251£0.019
fAH 0.207£0.004" 0.520£0.072°
FRG G4 0.190£0.002° 0429+0.035°
FRG il 0.166+0.014% 0384+0.014*
FRG il 4l 0.138£0.007* 0.309+0.026*
HokAlimir 4t 0.129+0.008" 0.323£0,034"
RIEAREA 0.135£0.016” 0.349£0,018"

T A A A, T P<<0.01; ST Ak, “P<<0.05,%P<<0.01
Note: vs. blank group, **P<<0.01;vs. model group, "P<<0.05,"P<<
0.01

3.4 FRG X BT 4B K R AT LS Akt AMPK |
mTOR ,p70S6K mRNA 3% B 200
523 4L R AR R R 40 Akt . AMPK
mTOR . p70S6K mRNA F ik /K- i 2 F 7 (P<<0.01) ;
BB LA, 45 2 T A R R4 2L rh Ak,
AMPK . mTOR . p70S6K mRNA 7 ik 7K - #4 i 3% [ (1%
(P<<0.01),EWLF A4,
x4 BAKRIFHL DR Akt AMPK .mTOR ,p70S6K
mRNA RIEKFHNEL R (x£5,n=5)
Tab 4 mRNA expression of Akt, AMPK, mTOR and
p70S6K in liver tissues of rats in each group

(xts,n=5)
ikl Akt mRNA AMPKmRNA ~ mTORmRNA  p70S6K mRNA
EIRE 130240448 1.086+0.230 09440137 0934£0.165
g 1018422658 2557838817 9666+2937°  8498+1631°
FRGIEAL SOTLLS85" 18486432397 5.696+2.600%  5.846+0950"
FRG il 40 SO8E0046% 11494424187 4SE1TT 3460405177
FRG F 4l 3644409107 1700402557 1.620£0.748" 24180488
Hokmrat 2008511507 208603567 L664+02737  1514+03157
EERRR4 4662108187 13572123747 2948£0907%  4386+0.548"

T HEs LS, P<0.01; SHURLL A, “P<0.01

Note: vs. blank group, **P<<0.01;vs. model group,“P<<0.01
3.5 FRG X BT 40BN K R AT LS H Akt AMPK |
mTOR p70S6K & 8 ik K200

s P4 i SRR BRUH2H 2 Akt , AMPK |
mTOR . p70S6K & 1A /K V448 TR (P<0.01); 5
RERVZH PUAL, 4 25 T P4 K U4 44 Akt AMPK
mTOR . p70S6K K 138k /K144 i FEAR (P<<0.01) , 3T
LK 4.5,
4 g

- Ak Jm T A = R il ™ RLR A
(BERVEIA = BB, IEAAR R, M5 A
Z7 o MBI A YA B SEAS PN IE B i 4h , 4
RIT I R ERIE AN I I AR B . ASWESE T
FRG HA 2 AN S LA S 3K, IR IRIG IR B
I B ELRYE LS A B . JE T I, ANFR 5
PRIT FRG S 2R A A AL LA R LI PR R FH

HEZED 2021455 32 5 21 1

Akt 55 kDa

AMPK 62 kDa
mTOR 289 kDa
p70S6K 70 kDa

GAPDH 35 kDa

SHA B4 FRGIE  FRGH'Y FRGRE  BOKfll HREALE
MLl IR R BUTAL el

B4 HHAAXRIFHLFH Akt, AMPK mTOR p70S6K
EBFRAHARIKE

Fig 4 Electrophoresis of protein expression of Akt,

AMPK, mTOR and p70S6K in liver tissue of

rats in each group

x5 HBHEKXRFHLH Akt AMPK . mTOR ,p70S6K
EARAKEPMEL R (x+5,n=3)

Tab 5 Protein expression of Akt, AMPK, mTOR and

p70S6K in liver tissues of rats in each group

(x*+s,n=3)

43 Akt/GAPDH AMPK/GAPDH ~ mTOR/GAPDH  p70S6K/GAPDH
agatl 1.022+0.022 0938+0.078 0967+0.031 11260113
A 452440130 STA6E0221 892140245 605140255
FRGIEFIEA  3.578£0.127% 4896£0200%  807910228%  4370£0244%
FRGHHEAl 272910078 464950.186% 746010283 3.569£0.034%
FRGEFEA  1651£0046" 2797400207 SSI7H0.0527 2.083+0.0197
okl 4 1.329+0.050% 1.888+0.100°  4794+0.116%  2.069%0.037"
REMAEES 2819400057 4850102017 769940.164% 428140268

T A LS, P<<0.01; SRR H Az, “P<0.01
Note: vs. blank group, **P<<0.01;vs. model group,”P<<0.01

SO I RARME ST . R IE AR B2 O IR S fig
AT (22K 2R S AR iR v 255 07 R, Bok
AlAd R HAT OR3P D RE | o8 41 e AL i FE R oA
TF5E 3 R T AR R B4 Sy v 28 BH A X BE, e BEROK Al
Tl A R Ak 2 2 B X HE

FFEr il sk #2H , HA LN PC Il #1 Col IV 75 i
SEEDURL, DI S BUR JELEF 2 1) 57 1 38 4 e A P 28U
LY, ARSI BN, 4 FRG TG , KR4
U5 LA AT HA LN (IR BRAD) (PCT (fi 5]
TR ) L Col IV 7K - 34 5 55 7 2 i 285 AR, 3 % W]
FRG A et K B4R 44k

I I 2 40 6 R T [ A P 200 i 25 DA 4 4 P PR AR
FE B — i B EHLEN Y, Beclin-1 42 )7 81 [ W )06 52
A, AT A WEARIGTE B LC3- 11 & [ W AR ) 25
FEE 1, o] B B F AR I B8, 2 A e R R i bR A
FM AR SR ER, 2 FRG TS, KR4
Beclin-1,LC3- 1 25 [ A /K- 3 B R 20 it 5 R A1K, 3
FHT FRG A] a2l 40 4 A F e, A #ei R BRUHH2F AL
MIFEH

Akt/AMPK/mTOR J& 28 L 114 [ 30 8, 76 P41 44k
1R R A S EAE R . mTOR & —Fh 22 2 R/
AR VR, 2 (5 538 B A A i A K G A RN
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FI I ST 05, S Akt FT AMPK S [ 45 (4 2 224554
R HORTE R R A WEAH SC A F Beclin-1,LC3- 115k
P ES T mTOR IEH /A 7E T 4K o, Bl Akt 3
I o e B R ANMAZ , AT T W 231 p70S6K., JE 1M
P AR A0 P 0 1 5, e 2 BT EF AR, AR BF
FERE, 2 FRG T )5 , K RIF4 4% Akt AMPK
mTOR ., p70S6K () mRNA Fl & 4 £ ik /K F 35 &8 25 F%
ik o X £ W], FRG AJ i# id T 9 Ak/AMPK/mTOR/
pTOS6K {5 5t JAH SC 2R 1Y R 3k, K A% 38 R BUITET
AEALrIrE

£ B FTiR  FRG 7T 038 R BT R i AL , AR RIBL]

FRE S T AT 2 [ WA G 2R 1R AKAMPK/

mTOR/p?OS6K H Sl B A SCE I RA A K

Sk
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