2 B 2 [ ORI O B £ S AR R Rl Vil ST
2R H AR O DY 2R IR Y
BOROA #UEEE BEBE S WRETEAREFLN RE 30000)

HESES RI65 XHEFRER A XEHRE  1001-0408(2021)19-2347-07
DOI  10.6039/j.issn.1001-0408.2021.19.07

ElorE e
W E B ATREE R BSR4 K (Cur-SLN) st B4 AR A K B VB W e R 4n i B s AR X B T AR 9
Fik KB ABF R ERM FhaELa(FaEa iR, 2 mg/kg) A Cur-SLNAK & 7 & 40(5.10 mg/kg) , BRAE R 40 13 R K R
SP(E P 3 AR THB G ERR), L AEM10 R, BRBRFREsh, LASAR B KA LIRS FS5F K ahseh Bz
il ik B S B o e A, ARG, B AR R BFHIRERA L B4 BT RAFH R A K RIEH SRR AR LK,
FRIK,EGEAH . RKEHR 2405 Hm K R &P e B IR 453285 (ACE) (77 B =2 W IR IR R 282 (FT3) BAf R B m R H
(AVP) 894 s LR K oS Ik VB WAL R 69 5m B 2 25 s 4] KR i B V2848 F LC3  Beclin-1 & & 49 2 A # oL A= ik K F o
R HMF Rabs A M K Ko P ACE . FT3 4%, Ok B HEA ARSI K M2 LC3(K 4R F R 4F) Beclin-1 &
B 69 R R FH R E 5 (P<0.01), AVP &S Ao 35 403 B F K (P<0.01) ;& R AEAR 5B X o0 Lgm B A K | ILEF 2 3 51
FH, B R BN EEMEIL R R IR, AT LA B KM fn B2 8 oS BE B A28 7 LC3  Beclin-1 & & a9 FEM & K ¥
¥ %, 2B T Il M wy fa R GE sk BN E R aa e e e E R an e LR m P . BAEARN R, Cur-SLN & 4 K K
LRI R A BF A R AR R RCE AR R, Ko i3 A8 ), LLC3 Beclin-1 & & 49 'R GA R D,
ERHR TPl R U RN E Lk ey, YRR TR RO E L mia A A Bk e Lk mia ., ik
Cur-SLN T & & B2z AR K K690 VB o, L AE A AUk 7T 4 5 9842 LC3 \Beclin-1 & & 2SIk 'K 42269 5 A &
KEIR £ ERIRR AR SRS A

Effects of Curcumin Solid Lipid Nanoparticles on Cardiac, Renal and Pulmonary Functions and the
Expression of Autophagy Related Factors in Cardiorenal Syndrome Model Rats
LI Xu, HAO Di, LIU Weiwei, WANG Zi, SHI Pengcheng, LI Nan (Tianjin Institute for Medical and

Pharmaceutical Science, Tianjin 300020, China)

ABSTRACT OBJECTIVE: To study the effects of Curcumin solid lipid nanoparticels (Cur-SLN) on cardiac, renal and
pulmonary functions, the expression of autophagy related factors in cardiorenal syndrome model rats. METHODS: The rats were
divided into sham operation group, model group, rapamycin group (positive control, 2 mg/kg), Cur-SLN low-dose and high-dose
groups (5, 10 mg/kg), except for 13 rats in the model group (3 of which are used to judge whether modeling is successful), 10
rats in the other groups. Except for sham operation group, cardiorenal syndrome of other groups were induced by abdominal aortic
coarctation combined with acute renal ischemia-reperfusion injury. After successful modeling, rats in each administration group
were injected with corresponding drugs through caudal vein, and rats in sham operation group and model group were injected with
equal volume normal saline , once a day for 4 weeks. Twenty-four hours after the last administration, the contents of angiotensin
converting enzyme (ACE) , free triiodothyronine (FT3) and arginine vasopressin (AVP) in rat serum were detected. The
pathological morphology of rat heart, kidney and lung were observed. The distribution and expression of LC3 and Beclin-1 protein
in rat heart, kidney and lung were detected. RESULTS: Compared with sham operation group, the contents of ACE and FT3 in
serum, the indexes of heart and kidney, the expression of LC3 (except in renal tissue) and Beclin-1 protein in heart, kidney and
lung were significantly increased (P<<0.01), and the contents of AVP and lung index were decreased significantly (P<<0.01) ;

myocardial cells in the non-infarcted area of the heart were

A JEEIH  [FER ARRRE LS 7B H (No.81903565) ; KT
B SRRl L4 BE D5 H (No.18JCQNIC13500) 3 FFHEHT A flt 2 5
2RI H (No.KJ20082)

* BT 0L Lo BFSE ) 2 B, TR 022-27236137,

obviously hypertrophic, the arrangement of myocardial fibers
was disordered; the structure of renal tubules in the

non-infarcted area of the kidney was disordered; and there

E-mail : 187391856@qq.com was cystic expansion and obvious inflammatory cell infiltration
HAEEVEE . B BIRESY 5y . BRSE 51 2570 2% . E-mail: Llittls- in the alveoli; positive expression of LC3 and Beclin-1 protein
nows@126.com in heart, kidney and lung increased, mainly distributed in the
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cytoplasm of cardiomyocytes, distal renal tubular epithelial cells, alveolar macrophages and epithelial cells. Compared with model

group, the above indexes of rats in each dose group of Cur-SLN were mostly significantly reversed; the pathological changes of

heart, kidney and lung tissues were reduced, the infiltration of inflammatory cells was reduced; and the positive expression of LC3

and Beclin-1 protein were reduced, which were mainly distributed in the cytoplasm of cardiomyocytes and proximal renal tubular

epithelial cells, and a few in distal renal tubular epithelial cells, alveolar macrophages and epithelial cells. CONCLUSIONS:

Cur-SLN can improve the heart, kidney and lung functions of rats with cardiorenal syndrome, and its mechanism may be related to

regulating the distribution or expression of LC3 and Beclin-1 protein in heart, kidney and lung.

KEYWORDS Curcumin; Solid lipid nanoparticles; Cardiorenal syndrome; Autophagy

OB ZE AR R A8 DA S B — A3 B ke
s AT RS, TS8O — e B B sl 2ok
DI RE R G B — IR RSB AEY . BEE ARG ITR A, IF 5%
BRI, O B S A R A A T 7K R TR fof A5 A
P oK RR B A, AT ISR IS . 40 B W — A
AR TR L V5 B 40 I PN A 75 i 2 11 RN 32 450 240 Jif 25 19 [
fif, FLAE IR 0 13200 RE LA DM PR 2iR T T
P LA B A% Yo 55 2 R AR i E R v R HE A AR
AL E TIOR8 RO O B R AR
AR B IS B BEARDCHE 11 LC3 I 3R3R , X s K
S0 B T RE | AE 2% 240 B 5 vy FLAT — R BV E Y.
AN, DL 3 A 1 IR 97 W, AT RE R T FYR T
D ELGEAIENEEIREZ —

221 % (curcumin, Cur) f2 M 22 AR ZE 2 I R 1Y)
— M2 G, P2y W R EIE RS,
FE R BN, Cur FLAT AT 41 2040 g 8 1= A [ v Th B ARG 1
FAS, DR S 3 I AT BB AT VAT T O B ER A AERIVE R,
EH R 5 A S A 5 O U 2 R A i R G
HF IR RIBTTF O B EEAAE, A

1 F Cur YEA 7K, 1 245 B FA: P A R A1, AR
METER L DX B4 RO B, (i HAE I R 32 81 17—
FE RN, AN B 40 Kk (solid lipid nanoparticles,
SLN ) 2 — Bt XA 1 1) FH R 1438 1k s o 1 AR 326 25
R, FF I, A AE BT AT 5T R A L
75 T 2 ZE BN AR (Cur-SLN)®, BELL Cur-SLN
KT B, BT B ZR A AR R R R B ) RE
A AL A O R 7263k A 52, LA R Cur-SLN 1
FHBLHIIZE A AR B LRSS A

1 ##l
1.1 EE{UEE

ARSI 32 BAY B340 FE LC-2010 HY 55 2508 AH 233
(HPLC){X ( H 4< Shimadzu 23 1] ) , XW-80A T i g 1R &
AL E I ERNRAALAR) ) , HWS-24 7Y By P 1R /K 74
(_Fifg—tER AR A AR, XW-80A U 22 if 18 I
Jivideas (R PP s AR AR, PHS-3C 7l
K% pH T (iR %R A PR F]) |, Nikon Ci-L 7Y
21385 ( H A Nikon 23 7] ) , HMIAS-2000 Y 75 15 B 75 %%
5 B G AT R 50 (bt R 4 IR &SR FRA ] ,
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PL203 UK % HL T 1[4 -0 R 2% (i) A PR
73 )], EG1150H Y A= My 20 2L HE ML \RM 21351 ALY Jy
HL(FEE Leica /A /), BOT1 EI2% B35 ( H 4% Olympus
/v ] ) , DNM-9602 2 fifg 5 A (b 52 5 WA R A A
BR162123 A1, 7Kk A% ( 3& [# Bio-Rad 2 ] ) , LAS-500 U ¥
JKE R R G5 (36 E GEAF]) .

1.2 FEHZBSAF

Cur JFURNZ (b5 TZSW200317-1, 45 99.0% ) Il [
W@ FELEYREAERAR; FHinER (S
H12J10J79598, 4fi & 99% ) W F _F g It AR PR A R
Oyl s RFR L AE B 5K B L (ACE ) BRI e 2 i B 56
(ELISA) &7 & &% %= (AVP) ELISA i 51 & | Uif
B9 =l AR 5 0 BR (FT3) ELISA i 7 & L it K Bl
LC3 By TR (L5 43 51y 972811, 972811 ,9J2811
6N26) 14 FH 35 [F SAB /A ] 5 4i iy 24/ A5 & . BCA
A v B 5 3R] 6 (A543 2 PO0138 . PO010) 341
B i A RAYEARA BRA A A Rhric il 2Eht
B BEERE A G B () bt K Bp-ILsh & A
(B-actin) F g FEHT AR (HE 55351 4 201806 . BM0627 ) It
B a8 A RS R 5 AR ECL A2 & i &
(Fb5 17122220) 14 F PR BA T AR BRA = 5 St
K Beclin-1 H 58 BT 14 (L5 3507223001) 1 F 27
2 e AR MR BN W) 5 B SPs Rl & (Aei 25 01 1
RAEYREENRS) G5 K197713D) I A b at 2
S A E AR PR A Hoaxil i o el sl S0 50 =
R , K R R I gk

AHIFSE T 5256 5140 & SPF 2% SD KRR, HEE , 1R 5
5 220~240 g, W4 A 305 238 A RS2 56 sh Y H AR A FRZA
A, SR P AR Sy SCXK (5E)2016-0006, fT A 5l
PIFNE R oK.

2 AL
2.1 Cur-SLN #J#I#&

K FLIE AT, FREX Cur J5URE 24 50 mg Al
JIRIR 0.5 g, T 65 CAM T4l FRINA 4 £ (V/V) A [
TRLEE () 5 111 B4R 80 £ Vs W RN /K, IR i€ 1 min, il %
AKALIH (O/W) BIGEFL . 7E LR (1 000 r/min) T, 4
IARTELLA S s/ A E A 2 C K H 5 2 L 4
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A, 4k S8 FE 15 min, BIF5 Cur-SLN {R & & (LA Cur
i, BRI E N 0.77 mg/mL, 258 N 7.72%) .
22 HE EERSRYH

PR FRGE N MR TE T dJe A B TR 4L A
AT E A (BT IR 2 me/kg, 7 2 2% SOk [10]15
B ) Al Cur-SLNIE . i35 7 5 41 (5. 10 mg/kg, 752 % 5
MR[1L— 12]3R &) , A il 13 HAh, HAR A 10 H .
BRIBTF ARSI, Hoap 25 2R BRIk IR sk 4i 72 59
B St i I PR A T E O B SR AR T . B
TR AT < R BRUIE s 1 55 45 mg/kg S bE 240 BRI
Ja ATIEFIE R OITT IR i ARG , 2R 88 s A2
A A BELIBT 45 3L 30 min J& , 7 B BELIT , % 52 10037, 3
BCE B M P TR s B S, SR ER o B S IR, Y
IR E PRGN E—T BB TS5k, DL 3-0 i 224k 4%
J B sk G5 75 Sk — A HL, B 7 RISk
Ji 3= 5 Bk vk B AR M 0.7 mm AR B, 1 R 3 3h kopk
AV, BRFARY RFES BN 0 (B K . AR
J&  TEAS AR BUIE I A 8 R DLRB I , SR )5 o
JERPINE I . 158 iR, B3 HB AR 2 A R, A 0
B LA TSR, 2 O AU JEE | i s, D) 3% B e
MR o TR IIIG |, 45 25 29 20 R BRI B2 i ik e SR
W) GESHAT R | mL/kg) , BT AL A A 21 K BRI
PRSI A B K BER 1 IR iS4 .
2.3 XKRIMiES ACE . FT3 AVP S ENE

RIRL 245 24 h 8 R BURREE , T 18 3= 30 ik B
M AFEFHE 30 min J5 , DA 3 500 r/min &0 10 min, B F )2
I3 , 4% ELISA 255 G0 ihd BH 5 40 ¢ 5 Be 34 , R R b
AF 450 nm I E LS H ACE JFT3  AVP /15 i
2.4 KBS ATSERINE

B 58 S , ABFE BRI O E B IZH 25 A3
;[ 2N = A Y 8T 9 e g = BT 3= [ R i e 2
Jei TH A T 48 (R 48 48 B0 = WE 25 18 0 /4R I i <
100% ).,
25 KOS MALFEERENE

BU2.4" R4 AR RUODIE B I SUE R BT
49 Z R RSETR P E , 4 70% .80% .90% 95 % L1
FTCIK 2B BE K, T A B I B e 32 0% £
1Y (RREZY5 pm) o 45 20 K BRI 2 5KAH I I 25 U1
R AT A ARE -4 (HE) Y 8 (55 40 35K U1 R JG 224 7
GIEAATEL) , AR5 Tl A B WSO NE
Il 2 R LA TE A o
2.6 KOS AL EEEXEFHIRE
Vi oml

KGR AL A TR . HC2.57 0 A% K R
FiAh 3 aRARR ERR DI R, e A K G, DABEIR SR 2% vl
& (PBS) #p %k 5 minx3 ¥, i Il 3% H.0., = i # & 10
min; A PBS #1358 5 minx3 ¥, B T FI IR 8hA T &

HEZED; 202145 32 5 191

10 min AME R BT 5 2415 LA PBS # 5 minx3 1K, 1
I 2 M3 UEA T B, SRR 20 ming 2 2 ARTRA,
%M LC3 Beclin-1—41 (F B EEY A 1:500)50 pL, E i
#E 1 h; LUPBS #h{% 5 minx3 ¥, Tl 90, =R &
15 min; LA PBS 22 Mtk 3 minx3 WK, i ISR BEAR L
MR N R - AV R EL GYiE &, R F 15
min; DA PBS 22 M 115k 3 minx3 X, il A DAB I {4 i
i, BRI E 8 ming R ADGA BB HE T UL EE, IR0
B YU R v S BEH S A R R ORI Sy Bk 2
PR € s ) R B M 3Rk
2.7 KROAE .S BHA R P EEEXE TR RE
KT

K F Western blot ZeiEF 74600 . BR“2.47 1 F 420 K
FUCE B I 2UE i, 288 RE 2475 L DL 12 000 r/min
B0 5 ming BRI, LA BCA 5 PR B2 I 52 350 &0l 2
EEWRE . EALDMEE, T+ R RAN- RN
S Tob e Fi Uk (SDS-PAGE) , 2R J5 % 5 70 min, LA 5% 4 IfiL
I B AR E IR ET 2 hy DL TBST 2R 5 minx3 4K,
Jm A LC3 ., Beclin-1 . f-actin —Ht (5 B B2 154 1:500) ,
4 CHEF IS ; LA TBST PEAR 5 minx3 K, A 40 (R B¢
JER1:2000), 5 FIEE 1 h; LA TBST BEE 5 minx3 YK,
2 ECL (05 , B FRER UG R h e lifg . ok
FH Image J 1.8.0 #4845 B K BEAELIEA 7437, DA
LC3 . Beclin-1 73 5il-5 A Z:p-actin JK FEAEL Y HUE RN AR N
EAMRILKE.
2.8 HitFEHE

K HISPSS 21.0 X HEA TS o0 Ar , Bl Ll x £ 5
TR ZHNMLE, A BIRFT5 RS A oy 22570,
DR PR DR 2R 5 229300 5 45 7 2248 5%, R Kruskal-
Wallis HF555 . 411 P F AR LSD A5 . A6 7K I
a=0.05,
3 H#R
3.1 KRIMi#E+H ACE FT3 AVP EEHNIELE R

SRFARH A, A4 K RIS o ACE FT3 %
R E TS (P<0.01), AVP & B AL (P<0.01),
SRR A, BRI AR 24 RN Cur-SLN 4571 1 20 K Rl i
I 1 ACE \FT3 % 1 ¥ i 2 B Ik (P<<0.05 B P<<0.01) ,
AVP & i (FEIAEE R ARSI ) ¥ B2 715 (P<0.05) . 45
KLk,
3.2 KEOE.E MEHONELSR

S F ARG e, SR R RO IR B B 0
T (P<<0.01) , Bilif8 500 FEAT (P<<0.01) . 5
TILH A, B MAEE 2R 40 RN Cur-SLN 45 Fil 40 K BLC IS
B SRS BB R (P<<0.01) , filiF5 % (Cur-SLN &7
T BN B B E T (P<0.05 5 P<<0.01) ., %530
%2,
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K1 BAKXKRMFEFACE FT3 AVPEEMNEL R
(xts,n=10)
Tab 1 Contents of ACE, FT3 and AVP in serum of

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

415 ACE, ng/mL FT3,pg/mL AVP,ng/niL
BFAA 0.127+0.065 121240512 1965.368 +804.326
i 0415£0.118° 3.066+2.062" 549.768 £ 214,025
FHEZA 0.178+0.072% 1488£0.517% 665,908 +274.691
Cur-SLN 4L 0223+0.106* 1310£0.676" 1051651 £308.226
Cur-SIN {741 0.2800.150° 1.958:+0.810° 1018.007£367.674°

W SERFARLIE, " *P<0.01; HERIL] L HK,'P<0.05,"P<
0.01

Note: vs. sham operation group, * *P<<0.01; vs. model group, "P<<
0.05,%P<<0.01

®2 FAXROE. S MEHMRNER(xts,n=
10)
Tab 2 Heart, kidney and lung indexes of rats in each

group(x*s,n=10)

413 DIFEH Bk iige A
BFA4 023240032 0229+0.026 0272+0.022
g 043340075 0363+0.031° 0221£0.027°
FLiGEE 0.349£0,024* 0.294£0.021% 02680014
Cur-SIN 4L 0.281£0.033* 0.267+0.018% 0239+0.021
Cur-SIN{EHIE4L 034240024 0306+0.033* 0252£0.027

e SR FARLE, " P<0.01; HEIRIY] LK, "P<0.05,"P<
0.01

Note: vs. sham operation group, * *P<<0.01; vs. model group, "P<<
0.05,7P<<0.01

3.3 KRB ERREFHEURER
TR AL SO LA L HE S I 18] 5T — 5 1/
EERSER, B/ NOE IR Y KR E AR Y

BR/NEF , ToFeim S s PR . BRI R LR
B D0 LA A B S A K, o0 ULET 2 HE 51 Z506L , 4 )
Jo AT AL JRy b £ A A K Sk AR 5 B R AR BT DX /)N
EEEH AL R IR L LR R, B/ INEREE K A
BEORT 5 fili 6 m] DL BA S e ME A IR . TR A R 4L A
Cur-SLN #5 7145 20 A B O B il 20 2 1 9 2 el A 7
JE AR AL kR , RPN IR . 25 SR LR 1,
3.4 KBRS BHZA LR i B IS X B FRRIE
ARG R

TER BLOIEH A R TR LC3 . Beclinl 25 111
BHPE & IR B4R, 2D K003 A 0 JUL A B A &40 S5+ 5 55 751
H FREAR R TR TFARLANY 2, L0
Fo0 LA M A A AR 5 45 45 25 41 R B P PR PE Rk
AHAE TR 2R 98 /b , 38 43 A 0 JULAH R A 4 L o o
ERBEHAL P BFARY AR E A AR AR,
TG T /NE R/ NER 2N M rp s BRI IR ER 1Y)
FHPEFIRAARE TR T ARG £ |, 2500 Tam B/ NVE
R AN 45 2 A AR R 1 BH A SRR A AR AR
EA R e s o (TR B i = AN = | RN i
Tt /NG A ERRIAL D BTARA
IR Y PR A, R T L R AN AR
2 IR TR P RS R TR TR £ |, F 25040
T L AR R b e AR b s 25 2 2 4 A R PR
FIRABE TR LH ek /L, B0 53 A T Il v W At e b
FeAprb . S5R I 2,
3.5 KEUOBE .S BHA LR M B IEHE X E FRRE
KRG R

S8 T ARG L, AT 2 A R0 U LB L 4 21

i

RTAL it

w1

Cur-SLN =7l 541

Cur-SLN G 541

1 BHEKRFOE. S ERANREZFESEME(HELE,x100)
Fig 1 Histopathological micrograph of heart, kidney and lung tissues of rats in each group(HE staining, x 100)
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Fig 2 Micrograph of autophagy related factors distribution in heart, kidney and lung tissues of rats in each group

(immunohistochemical staining, x100)

LC3(BEF A P41 )  Beclin-1 & [ 19835 K -1 8 3
TR (P<0.01), SR A, FindE Z 41 Cur-SLN
R AR RL VB I LC3 (B AR b ) |
Beclin-1 (Cur-SLN IR 5 20 ' ZH 2L R b ) B 1 R GA K
P-4 B BRI (P<<0.05 8 P<<0.01), 45HRULEI3. %3,
4 itig

OB SR IR SR DR DL )0 B 58 R B A B
PR LR i 2 18 W PER 8 AT TR B B, U R BRA

HHEEZG 2021455 32 5 19 )

FLfd ) T LRI RE O B A AEAL R O B SRS RS
T B LR M 4 B AR AR R i B R R A
RMFFE R I, 280 BRI 22UV U -0 F 2 g
VR, e T s i A8 S 5K 3R T 5 5 1A O JULET i AL A
] 2T AL {H R 7 AR i R4 I B sk f T O
AL, ARG . PRI, A BESELE ] 4 Cur-SLN [
FLAlh_E RO B 2R A AR R il 2
AE S AL 9 WA SC IR 3R IK B
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Fig 3 Electrophoretic map of autophagy related factors in heart, kidney and lung tissues of rats in each group

®3 BEKXROHE

V5 BfiZE R R 2B B B R AR K [ F AR I K F RIS R (x £5,n=10)

Tab 3 Expression of autophagy related factors in heart, kidney and lung tissues of rats in each group(x+s,n=10)

415 - LIC3 : Beflin-l

Dl il il Dl il i
[rFAL 0.282+0.082 0412£0.09 0.480+0.074 0232£0.053 0.538+0.154 0.384£0.115
A 0.650+0.072" 0.81310.530 0.747+0.121" 0.628+0.134™ 1236£0.288" 091040157
FEZA 0.341£0.051% 0.617+0.160 0.506£0.221" 0.345£0.064" 0.864£0.100° 0.634£0.136™
Cur-SLN Al R4 0.345£0.073° 0.503+0.137 0.456£0.047% 0456£0.050" 0.678£0.081* 0300£0.101
Cur-SIN{IGAI 4L 0.577£0.049° 0.828£0.152 0.444£0.062% 0483£0.072° 1.001£0.229 0372£0.132%

T ST ARA L, P<0.01; SHRIZH HEE,*P<<0.05,%P<<0.01
Note: vs. sham operation group, “*P<<0.01;vs. model group,”P<<0.05,"P<<0.01

A WG EER , FT3 K F- T i Al LA JR] 42 300 B % -
ACE-# [ 22 55 , = /KGR BA PR | 1 — 2552 M
JUUIE R F o BERLRE R, (e 75 il v AR AU s ok ot 57 A 4
AVP & AR, EMTHR BRI InE Y, AR SR
/N, % Cur-SLN T 15 , 0 B 25 A A B AL K BRI ¥
ACE FT3 & HFLOEFE AL B 15 808 i % PG, AVP &
SRR B A T O IR B2 2 B ek AR A
PRS2 D | 4 M AN IR W ik /D, B Cur-SLN i
ARG O B LR A AERIR R B O IUIE R E PIEE L J
il 23451455

Beclin-1 3R 15 5 A W% H A O, H 3Rk KR
= B O RN R A SR W o A 1 e 33
Beclin-1 £ 41 il e 01 751 Bl 0o 1 A8 950 IR A TR 0 45
J5 T AT AR, LC3 ML i A Wk a3k
P4 8 (Atg8) (1 [RI S , LC3 HE ) 6 T H MR, 2 5
WEARITE R AT S5 H BN, 28 Cur-SLN FHil)f5 , K
BLCIE LB f 2 24 LC3  Beclin-1 £ BH 4 32 ik 24 A
Rk /L, 324301 F0 LA A 20 B o v 3 s B /N
R A B A T /N b R 2 R A
WEAA bRz A . i — 29 oK, 48 Cur-SLN T
i, AR K RGO E B 21 LC3 (B 418 bR
&) \Beclin-1 (Cur-SLN IG5 2 2H ' 2 BR AN ) 2 3k
TRIKOF 2 S 2 BAR , 22 Cur-SLN A 38 5 8142 200 . 19 e
FHOG R 287K, B B AR R0 JILIE K L D) R
DL 2 2345493

Z5 LR, Cur-SLN ] 03800 B 25 G AR R R B
Lo VE IEhEE, HAE R PL AT RE 5 45 LC3 \Beclin-1 25
FIAEOHE B L2 i 43 A sk A
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