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[Abstract] Objective: To investigate the effects and mechanisms of galangin (Gal) on the apoptosis and autophagy of gastric cancer
NCI-N87 cells through regulating the AMPK/mTOR/ULKI1 signaling pathway. Methods: Gastric cancer NCI-N87 cells were assigned
into the control group, the dorsomorphin (DM, AMPK inhibitor) group, the Gal low-dose (Gal-L) group, the Gal high-dose (Gal-H)
group, and the Gal-H + DM group. Cell proliferation, apoptosis, migration, and invasion abilities were detected using MTT assay, flow
cytometry, wound healing assay, and Transwell assay, respectively. Western blotting was used to detect the expression levels of PCNA,
cleaved caspase-3 (C-caspase-3), immune evasion-related protein (B7H1), EMT, and AMPK/mTOR/ULKI1 signaling pathway proteins.
A NCI-N87 cell xenograft tumor model was established in nude mice to observe the inhibitory effects of Gal and 5-FU on the growth of
transplant tumors. Results: Compared with the control group, the DM group exhibited significantly increased proliferation activity,
scratch healing rate, number of invasive cells, and protein expression levels of N-cadherin, vimentin, PCNA, B7H1, p62, and p-mTOR/
mTOR in NCI-N87 cells (all P < 0.05), along with significantly decreased apoptosis rate and protein expression levels of C-caspase-3,
E-cadherin, LC3 II/LC3 1, p-AMPK/AMPK, and p-ULK1/ULKI1 (all P < 0.05). In contrast, both the Gal-L and Gal-H groups showed
significantly decreased proliferation activity, scratch healing rate, number of invasive cells, and protein expression levels of N-cadherin,
vimentin, PCNA, B7H1, p62, and p-mTOR/mTOR in NCI-N87 cells (all P < 0.05), while displaying significantly increased apoptosis
rate and protein expression levels of C-caspase-3, E-cadherin, LC3 [[/LC3 I, p-AMPK/AMPK, and p-ULK1/ULK1 (all P < 0.05). DM
could partially reverse the inhibitory effect of Gal on the malignant biological behaviors of NCI-N87 cells (P < 0.05). Compared with

the control group, both the Gal group and the 5-FU group exhibited significant reductions in tumor volume and mass, as well as a
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significant increase in the apoptosis rate of tumor tissue cells in nude mice (P < 0.05). Conclusion: Gal can promote the autophagy and

apoptosis in gastric cancer NCI-N87 cells, inhibit their proliferation, migration, and invasion, which may be related to the activation of

the AMPK/mTOR/ULKI signaling pathway.

[Key words] galangin (Gal); gastric cancer; NCI-N87 cell; apoptosis; autophagy; AMPK/mTOR/ULK1 pathway
[Chin J Cancer Biother, 2026, 33(1): 59-65. DOI:10.3872/j.issn.1007-385x.2026.01.008]

B e S — Pl R R, R T A
B A, A Bk 2 5 B R R R A1 R R A
S IR B B 0 A 21K , 2 40018 e SR A WG g2
FARIT A MR HHAFAEAE AR TR, fiEh
7 R R T IR N B RGTIEA T
2R AR X Hp o B B 0 KR T RN R
WAEY. HAET, B AR B R 56 4 B, TRk
7~ Ho o T R IR R B W2 Widr B 5 3 2R T
NG, REFT AR EZ —. MRER
(galangin, Gal) & — 7 AL G Hh 2464 w5 R 22 25 73
BRI R ARSI R EY), CAIE S B BT
ol E M. BEACORIR, Gal TR N Ah AT ]
21 L 164 5, (1 3 O T R R AR A iR
530S B VR YIAE OG, (H AR S LI A fE
] B . AMPK/mTOR/ULK 1 15 5 38 % 76 1 45 40 o A%
W B RS R R RSO E T TR, B
AMPK/mTOR/ULK 1 38 #% R 4101 1l = [ 14 3L i 9 248
S TR R e R T s T PR A P £
LR WO 1 AR 3R R PR A B G . A
W 5T 40l AMPK/mTOR/ULK 1 15 5 38 1% 2 5 i Jeg 3t
Ji& o BT, A B R IT Gal & 7 i i 4%
AMPK/mTOR/ULK 1 15 538 [ 5 M) 15 i 241 B (1) 93 1
AEWE

1 MR5EE

1.1 @mie . shih A £ FiX5]

A\ B9 NCI-N87 41l 5 _Fifg i FISEAE R A
PR MEME A5 (20 £ 2)g i SPF 2% BALB/c # i
W) O A AR A TR A A 8 VIR S
SYXK (56)2025—0163, 4 7= ¥F A HIE 5 4 SCXK (F)
2022—0029. P TFRAEAI ST B R TOK, &
FIVERRIFR L o IR AT A : IR (22 + 2)°C, AR
MEIE (60 £5)%, KA 12 holt/12 h BB . A ARFA
USRI TR A W] A6 B2 7 ot
[H# L5 : BSMS 3l (4#) 5 2024-03-058A 5]

Gal (4 £ >98%) ) H s m oK AW = 245 1R A B
3], AMPK 1 751 22 22 15 HE (dorsomorphin, DM F
SEEMCE 7], BCA AR T R RGAHEL W MTT
RF < Transwell N E 304 5 g 58 AR A R 2
7], LC3 Il \p-AMPK.PCNA . p62.ULK1.N-cadherin.
AMPK .. vimentin.p-ULK1 . E-cadherin.B7H1 .p-mTOR .

LC3 I .mTOR .cleaved caspase-3(C-caspase-3) Fll B-actin
— S 1gG ZHid I H %5 [E Abcam A F] .
1.2 mfe3Ed AT

H4 NCI-N87 4l il 73y % 2H . DM 2H | Gal fiX 7 &
(Gal-L) 41 . Gal & 77l & (Gal-H) 40 A1 Gal-H + DM 41 .
X HECZH 41 i OE K5 %, DM ZH 40 A 10 pmol/L 1)
DM T Fi 5 7%, Gal-L 41 A1 Gal-H 28 41 i 43 7
10 pmol/L #1 20 pumol/L 1] Gal T i £% 77, Gal-H +
DM ZH 4t g 1 20 pmol/L ) Gal #110 pmol/L ) DM 3
Al 7% 48 h, 28 Ja AT 5 45 .
1.3 MTT &4 M NCI-N87 48 L&) 38 74 & P

P H- 204 BL 90 x g 5400 5 min, BB 1 B %
N5 x 104 /mL. HL 100 pl 41 ffd 2% 0 322 R T 96 fL
W, 55 5% 48 h )5 , B AL 20 pL MTT ¥R M 4 h,
3£ FIEW, N 150 uL DMSO. T 490 nm % K4t 1]
B AR AN 52 ' 5 5 (DOAEL » DAVTAy 40 it 384 B e
1.4 i Xm e A0 NCI-N87 4 it 44 4 = K -

WA %% 2H NCI-NS7 41 Jitd , 5 = & 41 fil % A
1 x10°/mL . H{ 200 pL 4 i 2 8 m 24 FLAR , 5
WIAINARF B 1) Annexin V -FITC (5 pL) Fl1 PI
(10 LR L BEFEAEF 15 mino. 30 min P4 978 0410 i
PCRIA R AR TR Ol 3 A A AR T =T
1 B 5 A0 T x 100% 7 S0 IE TR .
1.5 RIJEA A5 40 NCI-NS7 @@ fitg L 45 5k 7

W B AH AL T 6 H AR K B NCIT-NR 7 24 Jif 1 4 2%
JEZE 1 x 10°/N/mL, #% 2 mL/FL3ERN T 24 FLb . £ 40
O B K 22 249 60% YA FE R, 200 pl TG B WSk
T HTFLER — 4 HL,PBSIE WL 3 W, LLERBLE
gH M, I RIIR T8 L S, OGS S SR L. 24 h
J& PN IR RE AR A RIR & & 2 = (0 h R
JR 95 L —24 h Rl JR B8 D /0 h RIDR B < 100%” 1
HANM KR A%,
1.6 Transwell 52 3645 NCI-N87 m L 6912 & 4% 7

HYU NCI-N87 4 g & (1 x 10°4~/mL) 100 pL jil
N T4 Matrigel 26 5 i i) Transwell B, T =M
600 pL 58415 953,37 °CH5 5524 he NEZ 1% 2 F
FH 8 (1] 72 30 min F10.1% 25 fi 58 44 4 15 min 5, T &
e T 48 BRI B0 28 40
1.7 WB k4 NCI-N87 fm Lk 3875 AT, A "4 F=
EMT % AMPK/mTOR/ULK 1 i 3% 48 % & & 49 % i&

PRI 4 NCI-NS7 A i 8 i 1, 4 BCA A E &=

are



b

2RT5, % . E K ZE R AMPK/mTOR/ULK 1 {5 518 4% X B i NCI-NS7 4 i 8 T A H g A 520 - 61

&, 1795 °CAZ % 5 min. Bl _EAE 10 uL 4T SDS-
PAGE 70 & 46 i . ¥ PVDF JIEAE 5% i g W05k v dsf
M2 h, IS EE—Hi(1:1 500),4 °Cid . kH,
£ 1gG =P (1:4 0000 H 4b#E 2 h, & J5 {1 H ECL &
5%, 1813 Image-Pro Plus 6.0 737 & 11 i 2% 7 1 K FEAH
1.8 NCI-N87 £ L #% F A% H I8 4% AL 69 M) 32 A AL

H % 21 NCI-N87 2 i 25 0o S 4R Ji5 5 T 2B 4 Jfu %%
JEZ 2.5 x 1074/mL, BL 200 pL & E 5 2 BALB/c
TR AT O 0CR B R, ST R Y o 2 B R AR AR
50 mm’ I} FF 46 FH 25 34T 6 7, 4 4 B AL 23 ot HEE
H . Gal 41l 5-5 K W e (5-FUY A, fF4H 6 H . 5-FU
ZH 8 s e 5 50 mg/kg Y 5-FU V5, 45 8 2 7 ; Gal
ZHVE T 120 mg/kg [ Gal®, 1 7/d; W IR AL HE B 584
FRE K, AR 1 IR, #5428 do 425 31), B4 d & 1
DR ARAR . RIRBZ58 ha , Wi SALTEAR L, 4 5
FE I , 2R ol o 0 IR A A
1.9 TUNEL ¥ &4 M) 4% 4898 48 82 F 40 i ) = K -F

JiIRE 2R AE 4% 22 58 PRI v ] o 24 h, 22 A Eu 2
JEUT R ORFE4 pm) o PR AR - HEAT 86 2B i
K FEEE I K AR I AL 3 10 mine Bl 5 N
TUNEL J I ¥ % W AE F 60 min , DAPI & 4% 41 fi #%
10 min, £ 7 JEER GRS NS R T4,
1.10 %tk

MTT. &R #L 4  Transwell . WB Z5 5256 ) Jili v/ 5
23 A gi it Bl ¥k H GraphPad Prism 8.0.1
BAFAT T FFEIESS MK ESEE UL £ s R
71N> ZH 18] EE R FH B DR 35 5 22 00 BT, 4 22 e 30 35 e
— 35l Fl SNK-g R 38 34T W 9 L. LA P < 0.05 3
INEFEA R FRE L

2 % R

2.1 Gal#p#] B 7 NCI-N87 #m . 3% 74

MTT iEREI 25 3R (R D EoR, 5XT R4 L, DM
ZH NCI-NS87 21 ff 34 5 & P 2. 2 1 %5 (P < 0.05) , Gal-L
2H 1 Gal-H 20 NCI-N87 4 g 384 5 75 P & 32 P& AIK (33
P <0.05); 5 Gal-H 4 b % , Gal-H + DM 2 NCI-N87
YR BB R E TR (P < 0.05) . 45 R EW], Gal i
2 F 1) B e A B B, TR [ B 5E FH AMPK Gl i 410 i)
71 DM U AT 35 43 30 S aZ A A
22 GalfZ#t § 5 NCI-N87 41 e, 8 =

it QA A AAS I 45 S (1AL R D EoR, S5 R
4 Lb 8, DM 4 NCI-N87 4 fifg I T- F & % F& 1K
(P <0.05),Gal-L 411 Gal-H 41 NCI-N87 ZH il )5 T %
BE (B P<0.05) ;5 Gal-H 41 L%, Gal-H + DM
ZHNCI-NS7 ZH I T2 B EREL(P < 0.05) . Z5H%K
B, Gal {i2 2 NCI-N87 4 Mg 7 T , 17 [ if {5 1 DM I mf

BB W Gal RHE T e EE R .
2.3 Gal#p#] § /& NCI-N87 @ L 69 L 45 A1z 2 B8 /)

R JE 5 A 52 56 A Transwell 52 56 #9045 5 (&
1B.C, & D &E/x, 55X 4, DM 20 NCI-N87 41
AR & R R R R T (3 P < 0.05),
Gal-L 20 A1 Gal-H 41 NCI-N87 41 iy _Eid g b 2 2 [R A
(3P <0.05 ; 5 Gal-H 2 [t % , Gal-H + DM 41 NCI-
N&7 4l FiRFadn i 2 Fm (B P < 0.05). SiRE
], Gal £ 1I NCI-N87 41 g ()i # 5 12 28 68 71, 11 [A]
I {87 A DM U A] 5823 1 5 %R
2.4 Gal*f § 7 NCI-N87 m jtr ¥ 3474 . A = .EMT 48
XEAERKGF R

WB K I 45 (D) B, 5 xF 4L i,
DM % NCI-N87 4 }fd C-caspase-3 I E-cadherin & [
ik B 2 AL, vimentin. B7H1 . PCNA #11 N-cadherin
FEAFLEZET & P<0.05);Gal-L 4 M Gal-H 4]
C-caspase-3 fll E-cadherin & [ % 1A & & J+ & ,
vimentin.B7H1.PCNA F1 N-cadherin 5 [ 314 & F&
K (# P <0.05 ; 5 Gal-H 4 L. ¢ , Gal-H + DM 4
NCI-N87 4l }fl C-caspase-3 Al E-cadherin £ [ % 1A &
2% B&A% , vimentin. B7H1 . PCNA F1 N-cadherin &5 H 3
EEEF P <005, 458 EH, Gal fiE£ 3 NCI-
N87 41 H I T 25 (A Al EMT ik # 55 (1 R 1% , 1] 3
FEANEMT {2iT# 8 5 3Lk, 1 [F) I {3 DM AT #4)
T Gal XI5 B TS A EMT A 5% 28 - BIE
2.5 Gal & § /& NCI-N87 %@ Jio ¥ A *% 4= AMPK/
mTOR/ULK1 i@ 548 X & & & K 497 °h

WB A6 25 5 (B 1B o, 5 3t R 2 E 8, DM
ZH NCI-N87 2 il p62 Al p-mTOR/mTOR & [ % ik & %
FFE, LC3I/LC3 T «p-AMPK/AMPK #1 p-ULK 1/ULK 1
FAFRIEEZEFHEII P <0.05) ; Gal-L 411 Gal-H 41 p62
Al p-mTOR/mTOR £ [ 14 5 % FEAIC, LC3 II/LC3 [
p-AMPK/AMPK A1 p-ULK1/ULK1 2 [ & 3 FF 5 (3
P<0.05); 5 Gal-HZH 4, Gal-H + DM 21 NCI-N87 41 g
p62 Fl p-mTOR/mTOR & AFRIARE ), LC3TI/LC3 T -
p-AMPK/AMPK 1 p-ULK 1/ULK 1 £ FAFIA R FHIR (Y
P<0.05). SR, Gal (i NCI-N87 4HJid F Wi 1«
p-AMPK/AMPK Fl p-ULK1/ULK1 & [ % 3% , &K A
W 61 #H 2% 2 4 A1 p-mTOR/mTOR 2% (4 & 1A , i [F] i il
FH DM A 531857 Gal % H W A1 AMPK/mTOR/ULK 1 @
%R A AR
2.6 Gal#=5-FU X # R AR = AR I8 i = Fo kAR
B I 4 0L 8 T 0 % o

F T4 33 NCI-NS7 4H o £ A8 78 4 BRI 2L, &5
WK 2.2, 53X A L, Gal 4 18 R AR AR
TR TRAK (B P < 0.05) , [l R 41 23 40 0 1 56



62

Fp [ R 2R i T A, 2026, 33(1)

FTh i (P < 0.05) , B AR B & 2% 7 T4 it

(P=0.265);5-FU H# B 445 &= P A R AR AR o &

o
¥

W EREILYP<0.05, R4 i - R 8 &I

DMZ#

Gal-L#.

E(P<0.05 . 455LW],Gal f15-FU a] 10 i £ 5,
JE K (R R R T

Gal-H# Gal-H + DM#

10*0.33%
10°

5.42%| 10"10.28%

2.26%| 10*{0.48%

16.38%| 10°

0.96% 27.88%| 10+]0.59% 12.79%)

101 .M

o

031%] 100 |7d

1.07%) 100 |68

100 3 0.61%)| 10 ] ; 0.43%)| 100 ; : 0.71%
10° 100 10° 10° 10 0° 10 10> 10° 10' 10° 10' 10> 10° 10' 10° 10' 10> 10° 10' 10° 10' 10> 10° 10*
Annexin V-FITC
B % R4 DMZ Gal-L4H

Gal-HZH

24h

C R

DMZ

Gal-L#.

Gal-H + DMAH

Gal-H4H.

Gal-H + DM41

D 1 2 3 4 5 —
E-cadherin | e e cuss ey amm or = DM
. . : =3 Gal-L4
N-cadherin e - s——— B sl H =3 Gal-H41
VIMENtin  se— — ——— x =3 Gal-H+ DML %
*
IO e — E LOF *4) x4 a % A A
*A *
B7H — e —— ﬁ 0.5F %] a Ea %4 *o 1 a
: C-caspase-3 GG == e B T - ;
B-actin e w———c— S SR » T s
6,0‘3' ﬂ,cf&&\ © ?C$ ® C,O‘bv is
E 1 2 3 4 5
1G] Seee s
LC3 1 ——
PO — - — e 2.0F = DM4L
% =3 Gal-L4
P-AMPK = e o w— c— B 1.5F =3 Gal-H4L
2 == Gal-H+ DM41
AMPK = o c— w— w— _{5\) « A «
-~ 1.0F *A %A
p-MTOR s s e e s 1K * *A T
{0 A 1) a x & I[]a
MTOR s s s e s 251 051 2 . *a %
P-ULK] e e e s e 0
VLKL e e e e e 03\\
B-actin  e— c———— v

1684 ;2. DM 4 ;3:Gal-L 4 ;4:Gal-H# ; 5: Gal-H + DM 4.,

A B AAS A0 AR T B B IR G S AS W 41 LT RS BE 7 (x 200D 5 C = Transwell SE96 I 20 i (2 28 58 ) (45 R s
1, % 2000 ; D: WB A T 4H 3 58 R T2 J EMT AH G 8 E 304 s E - WB A T4 11 4 5 AMPK/mTOR/ULK 1 #% AH G B2
3Rk, SRHIB4LELE:, P <0.05; 5 Gal-LA L4, “P < 0.05; 5 Gal-H 41 Eb 4%, P < 0.05.,

E1 Gal DM I &% NCI-N87 HHUAT T R ERIEXEBARIEMFI



b

g

B35, 45 . R 2RI AMPK/mTOR/ULK 1 {5518 B4 5 6 NCI-NS7 ZH it 7 Tl [ I 1) 52 1 - 63

1 Gal X DM %t NCI-N87 {ApiEsE IR FAERFIE(x £ s,n=6)

H 5l 4HH B4 5E/D,, AR T4/ % KR A%/ % 2 2220 kY
X HEZH 0.80 + 0.05 5.94+0.76 78.63 +4.92 167.52 +20.31
DM 4 0.93 £0.06" 2.63+0.38" 92.54 +5.37" 213.87 +26.94'
Gal-L 41 0.65 £0.04" 16.57 +2.13" 60.32 £4.18' 125.46 + 17.53"
Gal-H 41 0.49 £0.03"* 28.71 +£3.24 4176 +3.85" 7438 +10.26™
Gal-H+DM 1 0.71 £0.05* 13.28 + 1.624 67.49 + 4.534 142.61 +18.374

HXxRA LR, P<0.05; 5 Gal-LA LA, “P <0.05; 5 Gal-H A HL 4, AP < 0.05,

A
i B @ O« € ©
Gasig & ® S - 9
srFusl| N R = -
',773 79 80 81 82 8 84 85 8 8 88 8 90
B oo s
- —+— GalZl
E 800 - 5.FUA /I
K 600}
®
B 400f
e
B 200
0 1 1 1 1 1 1 1
4 8 12 16 20 24 28
i 1e)/d
c %t

GalZH 5-FU4H

A:TERUE AN B R 2B K #1248  C: TUNEL 4Lt
A0 T AL (x 2000
2 Galf15-FU %t 5% NCI-N87 LR 5 BB 4 K S0

2 GalF5-FU X} B # NCI-N87 AP fZ 18 R R K

3 i

B i 2 — AR 2% 1 AR 5 1 S I 3 PR,
R B 0 A I R R AL A SR RO T el e
MFEBAL, B R R , R o st 57
PORER 5 DR U AR L A 120, BB 305 AT R A =
B 11 S e AR O R R AT BT R R S AR Gy
EFATIRIT , 3% B8 y7 v AN 23 5 0 44 Py 1F 5 240 i 1)
Ak, SRR G 7 R B, 1823 SR ™ AN R R
N, 40 B AN IE R, HE R R G T
RE, B BB 1607 J5 (83 1 AR A7 AT SR AR
BRI i, AR BR T8 BRVR IT 15 it ¥R 97 B e A
B X . Gal J2 Mo R 2R 25 R HU — Bl R SR 1 B
B B A0 A5 9, %o 22 ol i 400 P 2L A 0 o ORg 9 1
WANG 595 5¢ % 1L, Gal v] T 26 I EE 155 5 1/ Bl
R AR PR 8 e A= 2R AR AR A . LONG %51
T F0 5% 7~ » Gal BT 00 1) 155 e e &40 B 14 4 0 175 5 LR
T, F e e 2 o ASHIE FUHE N Gal B A S
AR DU ThRE .

REMERE FREARBATHFMEG £ 5,n=6)

2H 5 RIT SRR R g FEAH IR I B /mg AR AR mm’ A A T 2%
X He 2 24.16+0.78 942.67 + 31.85 816.53 +61.42 3.14+0.16
Gal 4l 24.83+1.15 463.54 +28.92" 392.78 +47.59" 64.83 +7.54"
5-FU 4L 18.94 + 1.63" 218.32 +24.57 175.87 +21.68" 87.51+6.92°

Ext iR Lb#E,"P < 0.05,

B e AR T AR T 5 R 4 A ) 1
1R GE 174G 9% EMT i vl {5 i 8 4 ffa 2k 25
bR, 1 5ROT B 1R 2268 77 E-cadherin K15 N
% 151] 5% 411 i (7] 2% B, 110 N-cadherin A vimentin %1%
TE U2 3k 40 BT ALY, PCNA A& — Fl 184 55 41 A 4% Bt
Ji, 2 5 DNA & il A& S AR 5 40 i 8 3, 75 90 40 i
W5 o R R R SR FHYT . g 9 IR R e A
ot 2 RN SRR G RG] BT
THER, IS B B R T8 E AR N RS AA s R K K

R )i R, BTHI NS kiR AH G ), ml vPA% 4
i G B IR BE 77 . WUV IR, R A BTHI FRak ] 0
H1) L s 2 P A B R R AT R . A5, Gal T
Al B RAA KT, H ) NCI-N87 4 i 14 5
TR RN G 1635 o 1 WG — b 4 B P9 1 o AR W o
2, 30 I T RO RS 45 14 11 1 WA, 6, 2 40 Bl 9 B4
JT, U SZ AR A 2% HE R T B R LR R 2 R
TRV SR o F LA a2 v B AR AT B A, B At 7=
W] Wl 20 e S S R DA R 4 PN PR R R g



64

F [ R AR MDIR9T Ak AK, 2026, 33(1)

SPAT . (EE M R 1 TS A P P A et
fift , S AH IR A BE T R, E TS S A TS, B
Wi 4 A B, LC3 T 9 m TIE R LC3 1T, T8 LC3
11 f 880, R i 3 LC3 T AW 4k, Fomxs &
22980, L LC3 TT/LC3 T (I EAE & Th i, i LA
Bl AR B RS PE B FR AR . p62 A2 — M IR A
KEM EIEFMEELRES, pe2 &AL FEH]
LAY S R NS N TR A
I, 24 W OE S BEAT I, p62 7K F 2 BRIk . BF 9T
N, W LC3I/LC3 T Hfl , i p62 & Rk K
AJ e S S 40 B BEATE T . C-caspase-3 7E 4l
L8 T S EEPAT B 1, RSl T R 2 Bl A AR
S E O S IIREE O, IR B AR S HF A R B
JrYEAIMIBET 2 A ST, Gal )b FERT_E i C-caspase-3
5 LC3I/LC3 T EuAE, A i p62 & [ & ik, & 1
Gal g% [F] B 0S40 MR 1 5 F gk AR . A N SEEG
K, Gal A 2 25 H0 0 i AR, I A Bl bR 2R N
JH T2 B EL B . ASHE FE 45 R ARR , Gal nl 2 it B
Jii NCI-NS7 ZH i [ Mg Rl T2, 40 1) L 38 5 3L 78 FH 42
%, 5 ARG R —5.

W7 PR R , AMPK/mTOR/ULK 1 5 5% 2 5
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