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WE  Z L5 AR E P B (resveratrol, Res)TRAL 22 Ji§ i 9] 70 /R - 4@ et (adipose mesenchy-
mal stem cells, ADSCs)*} 9 & 1% 8% (carbon tetrachloride, CCly)# 3 49 I 2B B A5 4% 49 76 57 R BAE A
AU, Ao RIERR A 4 B ARIRADSCs, 35/ 2 53K, RIE. B L AN, R E R EResTR
4 32 %, 3K 49 ADSCs 5 CCl, 4% 69 BRL-3A 20 iR 232 7, KA CCK-83FAR M AT a i /), vVABGK A &
M BRL-3A %8 iLAST. ALT4 & T ALk 5 & Resik i IR, Z /5 HBRL-3A%0 5 A 4 BB 4L. CCl
LA 20, ADSCsi4 77 20, ResTRAL FLADSCs % 77 2. ResTA4L BADSCs+3-MAJS 77 0. X7 &4
ME-LAAST. ALT. ALBVAKALPA & % k. Western bloti& | § “£48 % %& & Beclin-1. LC3II. p62
ZPI3K/AKT/mTOR:E 3548 % & € 69 KA. 4R K, 76k thRest) R 1E IR E 220 pumol/L, 5 AEA
2048 b, ADSCsAnRes 4L 22 49 ADSCs?4 77 & & T Z MBRL-3A28 iLAST. ALT. ALPA=ALB#Y7K
-, ResTRALFZLH 4 97 SR £ AR, b, WBL R B, H5AEA 2a40 1k, ResT AL 22 49 ADSCshE %
_LIABRL-3A %0/ § »%48 % & € Beclin-1. LC3I169 &5, Tifp6249 & &, ) B iE =T vA47 4| AKT/PI3K/
mTOR:E J4 A8 X & & & ik, M & An N | 53745 F3-MAJE, ResT kiﬁlé’JADSCsXﬂm A B 4m R 04 96 97
AE R B Ak A b, X4t R R B, ResT4l 3 69 ADSCs T i@ 14T 4t ) A% B AF 4045, B 246938 ho T
#6547 % PI3K/AKT/mTOR:E 54 F % .
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Resveratrol-Pretreated Adipose-Derived Mesenchymal Stem Cells Protect
CCli-Induced Hepatocyte Injury by Regulating Autophagy

LIU Shuangjuan®, SUN Yingying”, HOU Leyao, MA Xiyuan, LU Qiongxia, CHEN Xiaoguang, LIU Yumei,
ZHANG Ziqgiang*
(College of Animal Science and Technology, Henan University of Science and Technology, Luoyang 471000, China)

Abstract  The aim of this study was to investigate the therapeutic effect and mechanism of Res (resveratrol)
pretreatment of ADSCs (adipose mesenchymal stem cells) on liver cell injury induced by CCl, (carbon tetrachlo-
ride). ADSCs were isolated and extracted from the groin of mice, cultured to the third generation, and the ability
of adipogenic and osteogenic differentiation was detected. The third-generation ADSCs pretreated with different

concentrations of Res were co-cultured with CCls-injured BRL-3A cells. The viability of hepatocytes was detected
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by CCK-8 method, and the contents of AST and ALT in BRL-3A cells were detected by kit to screen the optimal
concentration of Res. Then BRL-3A cells were divided into control group, CCl; model group, ADSCs treatment
group, Res pretreatment ADSCs treatment group, Res pretreatment ADSCs+3-MA treatment group. The contents
of AST, ALT, ALB and ALP in each group were detected by kit. Western blot was used to detect the expression
of autophagy-related proteins Beclin-1, LC3II, p62 and PI3K/AKT/mTOR pathway-related proteins. The results
showed that the optimal concentration of Res was 20 pmol/L. Compared with the model group, ADSCs and Res
pretreated ADSCs improved the levels of AST, ALT, ALP and ALB in damaged BRL-3A cells, and the treatment
effect of Res pretreatment group was more obvious. In addition, Western blot results showed that compared with
the model group, Res-pretreated ADSCs could up-regulate the expression of autophagy-related proteins Beclin-1
and LC3II in BRL-3A cells, down-regulate the expression of p62, and inhibit the expression of AKT/PI3K/mTOR
pathway-related proteins. When the autophagy inhibitor 3-MA was added, the therapeutic effect of Res-pretreated
ADSCs on injured hepatocytes was significantly inhibited. These results indicate that Res pretreated ADSCs can

repair liver injury by promoting autophagy, and the increase of autophagy may be related to the inhibition of

PI3K/AKT/mTOR pathway.
Keywords

H WAy —Fh A A R L A B TR
MR AR MRS R S TRERK, B RENE
Pt — DR AF, T A A2 £ A 5 JF 4R R i
FRASUST, [ WA 200 P ) A R B A e A
HERRHEZENERY. Ao FiiE, BuE B nT LU
A2 T4 B ) A B R RN ) R A S, R 2
=P B AR TR

H i, M5 18] 78 5141 g (adipose mesenchymal
stem cells, ADSCs)[AIHRJEFEE . H3KI. A2
) 7 A8 e S5 RE o OO )32 N 1897 - Rl A
e SR, TS SR I 5200, ADSCsHITETT AL
B2 BRI, [ PEE (resveratrol, Res)&— L E A
AR PUEEAPURER B N THED, &
BAEH AT DA ADSCsHIIEHE , iE 42, It
Ak, CLRIBERR LEE -3-340% (phosphoinositide-3-kinase,
PI3K)/ZE 41 B(protein kinase, AKT)/ 55 M55 Z 4 bR
(mechanistic target of rapamycin, mTOR)i# %72 H B 1)
KT, 5 2 MR R AR RS A
FFR M, ADSCs IS I 15 PI3K/AKT/mTORIE H X}
JH I B W5 4 00 A HE R AP E I 1Y SR T, ResTil
AbF (1) ADSCs 2 75 i i PI3K/AK T/mTORIE ¥4 ¥ 15
JH- 248 16 5 W 1 AN A

VU AL H% (carbon tetrachloride, CCL)fE AT
B4 Ak S0, AR I R AT S PRI T
I T S A, I Re v AR U 540 ok A
SR ThEe . REAIES R, BB

resveratrol; adipose mesenchymal stem cells; liver cell injury; autophagy

BN BHEMWL . BAER B SATEN S, HH TR
TRIF 25007 25O E AL -2 Rk, AR 9 i
H CCLALFE BRL-3AZH M i) s A4 SN A 2, I
¥ H 5 ResTil kb P ADSCs 315 7%, LR R ResTil ik
H ADSCsX} CC1,i%5 5 1) BRL-3 A 41 Jifd 45 475 1) 24 3%
E FH B HE AL

1 #H
1.1 SRR EZRF

= JE U ELIA &R /N BRI R R K SR B )
HO PR AL (ZSL AR FR L HE 5 9 SDXIN2019010);
JH- 40 i 58 BRL-3ARIE T~ A8 S5 2 22 i il 15 5 3-HH
FE RIS (3-methyladenine, 3-MA)($7°5 : MZ0002)
W E AR AR A IR A F] DS (A
KTF99%, B85 C07315309)0 H w54k 245 i
WAEMRAT ; FIRPEE (S 98%, 185 : 554325)
H 3 [E Sigmas 7] ; IRRJEEE . B A8/ 2 %l
IR HWIEKIA. BB R, WO Oy H R E
Sigma/a 7] ; FBSIA H 3% [H Gibcoa 7] ; DMEM/F121
H 2% [E HyClone A w] ; 353 ] 2k -1-F JL s ng | g
WRIESE . PUAIMER . B-H M BEER 94 B i 2ok
FEREA AR PRGN E LR AY)
BHEA R AW ; CCK8(H 5 : C0037)MBCA(HE 5 :
A045-4-2) A H _Hilg B = REVMEARERA
F]; Transwell/NE (T8 5 14321, fL4A2 N3 um)lg B
I ENNRH A R AT AR E 1 (alanine
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aminotransferase, ALT)(1% 5 : C009-2-1). KITX %R
T S #5 I (aspartate aminotransferase, AST)(T% 5 :
C010-2-1). TP ERE (alkaline phosphatase, ALP)(1%
51 A059-2-2). 2 [ (albumin, ALB)($%5: A028-2-
D)k &0 B B AE R A R A F]; ECL(HR
T G2014)i 7 & B s FE 4k R AE VRN AT R
/5] 3 TRIzolik 7 H ThermoFisher Scientific/A ) ;
PVDFJE H £ [E Millipore A &) ; TlE A2 8 H 5%
3(microtubule-gssociated protein light chain 3, LC3)(5?
51 GB11124). Beclin-1($25 : GB115741). p62(f%
5 GB11531). PIBK($%%5: GB112375). AKT(#%%5:
GB11689). mTOR(¥%*5: GB111840)F1 4 ZB-actin( 1
5 GB11001)f#]—#7i [ Alexa Fluor 488FriC 1L 2EHT
/NRIgG(F2 5 GB25301)RTHRPHRC Ll £ 3 flgG(Ht
51 GB23303)I H I FR 4R AR A PR A 7
1.2 KWH*E

12.1 ADSCsty4rBEHA  M3AR/N R
BT AR, FRAE LB SR A U, IETHAH T
R S 37 °CH AL 60~70 min. 435 (K40 LN &5
10%6 4= MG AT 1% 75 85 % R 1) DMEM/F 1255 77 &
W, E37 °Cy 5% CO MG FRAR TR #5721, 4241 i ik
A8 70%~80% #E— D alith , ARKFFR. AL
56 = AT HAAE 7T U SR AL B e 2B AR SR = AR
S AREAT S5

122 ADSCstymJsmtbis s 5 —fLADSCsLL
53104 /mL & JEEA 2] 6 FLAR . 4l i m A A 3
2180%I0, TE R IRI A MRS IR EE . IR
BRI E 1310  mol/LHZE KK 0.5 mmol/L 3-57
TR RS L 10 mg/LEE S . 0.2 mmol/Lig|
WL EDMEM/F12. 55 15K )5, HZ R E
LI 72 20 min, PBSPEUR3IK, 2 Ja MO 4 i e o
15 min, PBSYEA3 VK, K6 4H it 1) i iy 40 1) 2 A0 1
i, TS BB N IR

123 ADSCst9 B oibis s 5 —fLADSCsLA
5x10° /mL )3 RN B 6F LI o 44Tl A 2]
2)80%M , B IRBE RIS SRR . H RS
REFR AN 110  mol/LHZEKFA . 10mmol/L B-H i
R BN 50 pg/mLY A ML FR I DMEM/F12. 5 521K
J&i, 22 5 H S == 3R [ 52 20 min, PBSYEIR3IR, 2 )5 H]
PH R ALY G (0 15 min, PBSYE 37K, K40 i k)
YRR L, TR B SR SR .

1.2.4 CCK8#&m e AWK ERes(0 5.

10. 20. 40. 80. 100 umol/L)FiAb#E 1] F3/¢ AD-
SCs(3x10%/4L)#%=F 2 Transwel’N= _F |, K59%24 h/f5,
FR A S BT AT 78 U419 2 CCLAT A A A 7Y , K Res Tl Ak
H ) ADSCs 5 % # T 6 mmol/L CCl, 1 hJ5f] BRL-
SAYIHE (1.5%10%FL) #5577, 24 hj5ilid CCK-8i%k:
MBRL-3AZRMLIE /7. 37 °CHFE 4 hic, 1 FEEARX
(Multiskan FC, ThermoFisher Scientific /2 7] )l &
K 9450 nmALHIOEEE (DYE . KR BLN AR
YHIIAFIE 3R R0 R (%) =[(DAL B D% [ 41)/(DX}
HEZH D7 4 )< 100% - 736 HH Res 1 5 I A< B gk
17PN
125 Fod SIS NS, REATATAL L
BRL-3AZHA X B ; {6 mmol/L CCLALEE T h
fIBRL-3A4H il A% 4 ; ADSCs56 mmol/L CCLAL
FE1 hifBRL-3AZHfI7E Transwel /N 159524 h, N
ADSCs4 ; ResTilb# ) ADSCs5 6 mmol/L CCLAL
FH1 hfyBRL-3A4H U 7E Transwell/N 5 35859524 h, Ky
Res+ADSCs4; ResThi4bH ) ADSCs56 mmol/L CCly
4bFE1 hi¥) BRL-3AZH L5577 17 30 min, /£ BRL-3A
YU R IR NN 750 pug/mL 3-MA( & W i) 75110,
NRes+ADSCs+3-MA4 .
12.6 #MBRL-3A@RIT T fedars  SA4IMILR;
7724 hig, WCEERFIM M BiEWR, IS HE T EPE H,
FIEAST. ALT. ALP. ALBiRG &t W -BHEAT A .
1.2.7 Western blot#s i SR 1 FHRIPA ZL AR
(1%, % 10 mmol/L PMSF Z& 4 B 4101 ] 7] ) 7E vk _E 3¢
fi#30 min. HBCARIEX & IREHITEE. A
&, WA EE BRI (5%, BiRE S RAEYE
RAG R T IFE S 4T SDS-PAGE, J 5t #555
FIPVDFE b BHBTEAER RIS 505, MEE %S
—Pi4 CIHBELRH. —H=EIFE 1 h, IIAECLIL
2R CRF G T, K B-actinfE AN Z, {# ] Image-
Pro Plus#{%f H 1 2% 7 K FEAE AT 70 Bt BUAR I
TS,
1.3 ZitFE S

K HH SPSS 22,048 T3 A AT HL R 32 7 22 93 #T
BE A B hr i 2Rk . PAP<0.05 N R A 4

JUAETEN
2E

2 H#HR
2.1 ADSCsHE R4S
mE1AFE 1B R, F0CAEE3LADSCsIyA]
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%1 Western blotH {9314
Table 1 Antibodies in Western blot
EAIRES e Ll
Antibody Dilution
Anti-beclin 1 rabbit pAb 1:1 000
LC3 polyclonal antibody 1:1 000
Anti-SQSTM 1/p62 rabbit pAb 1:1 000
Anti-PI3 kinase p110 beta rabbit pAb 1:1 000
Anti-AKT1 rabbit pAb 1:1 000
Anti-mTOR rabbit pAb 1:1 000
HRP conjugated goat anti-rabbit IgG 1:5 000
Recombinant anti-beta actin antibody 1:2 000
Alexa fluor®488-conjugated goat anti-mouse IgG 1:5 000

A: JFARADSCs; B: 5 =4RADSCs; C: WIZLOYLff; D: ¥ Z 4 et

A: the primary ADSCs; B: the third generation ADSCs; C: oil red O staining; D: alizarin red staining.
Bl ADSCsHIASSZmatt
Fig.1 Morphology and multidirectional differentiation of ADSCs

LA AEANBBRE RS, 2 KRIE. WwE1CAIE 1D
N, MO PG R Jeta % e, ANt e
41T 0 g 17 4 D R
2.2 ResTAbIEAYADSCsiE fin 7 £ 1% 75 JFBRL-
AR LREIE S

CCKSIZEHMBRL-3AZ LI /7 - 25 FWE2FTR,
EXHBALAEE, AN CCL(P<0.01)/5BRL-3AZH 3 11
B FEFEAR, TIADSCsZH MRes AL FEADSCsZHBRL-3A
Yl B 22 T R(P<0.01), 2220 pumol/L ResTi4b
FHZHBRL-3A4HMIE /7t =i H 2. 3 (P<0.01).

2.3 ResT4IEA ADSCsA LA E CCLIES M
BRL-3A4HREAYINAE

e, 38 K IBRL-3A G 0 ) 3 i 32— 5 0
HRes RIFMEH M BEIRE . 45 RUEBHIR, 55Xt
FEZH FH B, CCLZHBRL-3AZH i FIASTFIALT & & &
ETFEI(P<0.01), [ ERes AL 2 FJADSCsiG T
Ja ASTFIALT 7 & 2 3% F# %, L 5120 umol/L ResTil
b [P ADSCsTR T 30 11 0 35 (P<0.01).  [RI, #fi 2
IEEN20 pmol/L ResTiALHE I ADSCsHEAT fG 425556 24
BITN3-MA W6 #0077 B, U0 5% 1 0 % Res T Ak 2 (1)
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ADSCsE{3E 52 i BRL-3AH i T RE R 52, 25 3L tn 4 FHR(P<0.01), Tfip62£K [ FRIE KPR/ > (P<0.01), 257
7R, HResTHiALH (I ADSCsZHAH EE, I 3-MA$H] 5 A G0 E ; IIN 3-MA [ W0 551 i T B 5 310 1)
I J, ResTRALHE [ ADSCs X} 32 51 BRL-3A 4 il H ALT . 1697 IR B T4 FBeclin-1. LC3IIEE A A /K - LA
AST. ALPFIALBIP) SRR 3 1) (P<0.05). K BA%p62 85 A RIA K IE FH (P<0.05).

2.4 ResTIIEMADSCsH URECCUIETH 2.5 BEAEFTIEAADSCsSTPI3K/AKT/mTOR

BRL-3AZAAE B IEINAE B i R A 20
mE spr~, 55 RAAEL, CClL4H Beclin-1+ Western blotf& MPI3K. AKT. mTOR(I & H#%

LC3IIA p62 85 AR IE KT (P<0.05), RTAWERE K. WElef R, 5x LA, CCLA HPI3K,
B 5 CCLALAE L, ADSCsPL M ResTiiAb B ADSCs 5 AKTHI mTORH F B R0 3214 5 0 2 15 i1 (P<0.01),
245 BRL-3AZH I 355 77 J5 Beclin-1. LC3IIERIA K 1M Res AL 3 (1] ADSCs & 2 #1017 PI3K. AKTA!

150
N #
L 100 pr— ## e
2 :i Fow shom
= ok
8 Hx
RS ok
° .
o 50 &

0 T T
CCl1, - + + 4+ + 4+ + + +
Res /umol- L' - - - 5 10 20 40 80 100
ADSCs - - + + 4+ 4+ 4+ + +

&8p<0.01, X HRAMILL, 2 F R, *#P<0.01, 5CCLAAMILL, 2 Rk 535, #P<0.01, SADSCsHA L, 2 Rk EE .
“p<(0.01 compared with the control group was extremely significant; **P<0.01 compared with the CCl, group was extremely significant; “P<0.01
compared with the ADSCs group was extremely significant.

E2 EREResTHALEADSCs3JCCLIE FBRL-3ALAEIE FIHIF M
Fig.2 Effects of ADSCs pretreated with different concentrations of Res on CCli-induced BRL-3A cell viability

(A) (B)

(%] P W
S (=) (=
1 1 |

ALT /U-L"!
)
S
1

&@\Q\VQ RN I SR Q\@\Q\»Q RN I SR
¢ Res /umol-L! ¢ Res /umol-L!
A. B: ResTiAL#ADSCs 24 h¥t CCLi%5 3 FIBRL-3AM KIFEEAST. ALTVEMERIFENT . **P<0.01, SXTHRALALL, 72 4 8 3%, *P<0.05, 5CCLAL
ML, 25 R, YP<0.01, 5CCLAMLL, Z 7B % .
A,B: the effect of Res pretreatment of ADSCs for 24 h on the expression of BRL-3A related liver enzymes AST and ALT induced by CCls. **P<0.01
compared with the control group was extremely significant; “P<0.05 compared with CCl, group significantly; *P<0.01 compared with CCl, group was

extremely significant.
B3 FEIREResHIAIEADSCs3T CCLiESBRL-3AHAASTRIALTE M AT
Fig.3 Effects of different concentrations of Res pretreatment of ADSCs on the activity of AST and ALT in BRL-3A
cells induced by CCly
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A~D: ResTil 4k 3 (] ADSCs3& 1 7% 3 $51 (iBRL-3AZH U AH S BFAST. ALT. ALP. ALBVE PRSI . **P<0.01, 5% AL AR bL, 72 5 W 2 355
'P<0.05, 5CCLAMLL, Z57534; "P<0.01, 5CCLAMLL, 257K 5% .
A-D: the effects of co-culture of ADSCs pretreated with Res on the activity of AST, ALT, ALP and ALB in injured BRL-3A cells. **P<0.01 compared with the
control group was extremely significant; “P<0.05 compared with CCl, group significantly; “P<0.01 compared with CCl, group was extremely significant.

[El4 ResTALEEADSCs3 CCLIESBRL-3AZRAATIREIRIT 2 B AU
Fig.4 Effects of Res pretreatment of ADSCs on the content of functional indexes of BRL-3A cells induced by CCly
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A~D: | Western blotf: JllRes T A& 2 A ADSCs 3t £ 77 Xt #i2 liBRL-3AZN [ 15 WA % 8 FH R A B2, *P<0.01, 5 xS AL, 2 7 B3
**P<0.01, SxITRAMIE, 257503, 'P<0.05, H5CCLAM, 257 3; *P<0.01, 5CCLAMLL, ZRMH 5% .
A-D: Western blot was used to detect the effect of co-culture of ADSCs pretreated with Res on the expression of autophagy-related proteins in injured

BRL-3A cells. #P<0.01 compared with the control group significantly; **P<0.01 compared with the control group was extremely significant; “P<0.05
compared with CCly group was significant; “P<0.01 compared with CCl, group was extremely significant.

E5 ResTiALIEADSCsHBRL-3A4A/p62. LC3.\ Beclin-151A 2 RIS
Fig.5 Effects of Res pretreatment of ADSCs on the expression of p62, LC3 and Beclin-1 in BRL-3A cells
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Control ~ CCl, ADSCs ADSCs+Res
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A~D: jilljd Western blothé il % 2 P13K/AK T/mTORE % B [ RIA ARk . #+P<0.01, 55X IRZAAHLL, 22 B 22 #P<0.01, SCCLAM L, ZRIREE.
A-D: the expression of P13K/AKT/mTOR pathway protein in each group was detected by western blot. **P<0.01 compared with the control group was

extremely significant; “P<0.01 compared with CCLs group was extremely significant.
El6 ResTRALIEADSCs3CCLIESBRL-3AMMPI3K/AKT/mTOREE A FiA HE 00
Fig.6 Effects of Res pretreatment of ADSCs on the expression of PI3K/AKT/mTOR protein in BRL-3A cells induced by CCl,

mTORZE (AR E 1L [ %1% (P<0.01). 5 Res+ADSCs
HELEE, 3-MAZH PI3K. AKT. mTORE £ IA7K
PR FH 5 (P<0.05).

3 g

JHF B A B A AR S AR, 8 a1 R PR AR
W R AN IR R DL R SRR R B R
I T SRR 1 e S T FE IR AR RR LR, B
Y1 B A % 4 5 JEFIE 10 0F R T RE; SR, AP 4E RS2
S, AR RS ) R D Re L 2 2 R . B AR
B, ADSCsBe WA 20 B ity 2, Fal i 7y s — 16
AR K R {1 32 T 400 38 L, 3 T % AR I 453 4 1)
Ik, AN S 56 3% F /N BRUGE — AR ADSCsiR T 52 451 1 41
Jf, 53 7] DLk 3% ADSCs 5 52 15 40 1 55 52 i DA
FMRAEMMEE LT ERBREDT, 20

—AEBEMRG, —HE5-RIMEE. iEE. It
% PUEAFIPUEE A G, RestE N ZByH F—
ik &9, CaE n] DLOE 3 [a) 78 5 40 g (mesen-
chymal stem cells, MSCs) 141 7% 77, 16 nl i@t 1775
RELA/Sirt 1 gy /b ik 53852, AMSCsE I H Pt =
ZAER, PLEANHIMSCsIRR T2, thAak, BAsL5
AT AR 7R B, ResXt 1E H ADSCsH 46 7135 A
B IR SRTT, Res A LAE #EH,0,45 1% T ADSCs
B, HEHTH,O17 5 40 B T, AT $2 B ADSCsTE 5
PR SR P AT R, {H T AR S2 36 2 F Res Tl Ak
P (Y ADSCs 5 CCLA 17 HIBRL-3A4H ity 33 4T 35 1% 7%,
5 Jeni it 35 7% A SOE A A 2 . BRI, 7E
AW 5 A EHT I T ResH B ADSCsR T BUR 1 B £
FE, FASFRIERes AL HE ) ADSCs, 5 CCLAR {4 1)
BRL-3AZI A SL85 %, Al % BRL-3AZH AL /1 A Th A
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sz . 433 7 5 e HTE A A 1 4518, 20 pmol/L
Res FiAb FH &5 R 7 1

G AE Dy — o B AR ST 40 B I AR, Bl Xt
MRS A A 2R EE M, Y, K4
80% [ 2 it & FF 40 . 15 W mT LA gk /b 440 i 453473,
Ff) B R ] AR 2E 40 1 A 28 RERY . 2 52 B AR 5t
P RS MR S8 B R D R SR B I, R
T oA DG B I R IE K 22 2 B 52, Beclin-185 3R
K B FRAG; LC3MIAE i FE 4 FELAS 5 B0 BRI LC31T
TR D; Mp624F N —Fhik 51t B Wk s2 44, WGk
512 2GR B B PG T B R B A TR R, (E
41 H 5T A A T SR AR AR A ) 4 SRR B, ADSCs
FiResTil &b #E [JADSCs3 /il 7 CCLi% F [BRL-3A
4 i 1 Beclin-1 FILC3ITER H /KT IR 15, FRAK 1 p62
T EKCFRIRE, R0 A WEHEGE, HResTANEE K
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