+878 HE3I6HEFESH 202145H PR XYY 3 Drugs & Clinic Vol. 36 No. 5 May 2021

MK ZEid AMPK BN S BIESTINGAT A S SiE4ia (HeLa/DDP)
IR $RTE 24514 B9 2200

THRAL, FEF2 RS2
1 TN ANRERE E@rekh, W fEE 454750
2. TEERME KM RERT R ZG55E, W #%FH 471000

B OE. BW ARSI 2 S SUR MM (HeLa/DDP) IIRAATH 25 TEMISEM, JFRAFTHD THUH]. 3% RAMESR
A HeLa/DDP 4/, Hela i, CCK-8 iEA6 AN [F] 5 &k BE A% HelLa/DDP Hela 41 i 3% 5 f 52 1) K 7N 5] J5R 2 R B Al 12
Z4F HelLa/DDP 4HMIIEFAHIRAMT . W B X IR . IREA4 (2 mo/L JBAHD . IFEA+ R 24 (2 mo/L %A +-60 mo/L #i &)
FGEA+ Ml B2 25+ AMPK S8 B 308H5772H (2 mg/L Ji5%A+60 mg/L k% +50 pmol/L Compound C); CCK-8 kil &4H
HeLa/DDP A3 E5; R4S 241 HeLa/DDP AU T B H S e BN (Western blotting) 2480 4521
HelLa/DDP 4 ity 7 I 15 B3 1L 2 1 34 (AMPK) . p-AMPK ., Bcl-2 #83% X & 4 (Bax). Beclinl. & MHxEH 1 45 3(LC3)
[ . LC3NFEAREEN. 5R AR HeLa/DDP Ziffl. HelLa ZNE I EHNHIIKE (ICs0) 43 BITE 4~8. 1~2mg/L, #h
FZZ %t HeLa/DDP 4Hfiff) 1Cso 7E 30~60 mg/L. SxFRAIAHLL, W44l HeLa/DDP 4H @3 FE K2 . TR R 4ifa-h
p-AMPK/AMPK. Bax. Beclinl. LC3TI & FAKIEKFEZETHE (P<0.05), LC3 [ HAXREKFEZEHFIL (P<0.05); 5
FAZAAHEE, U+l 2541 HeLa/DDP AU ISR . BT R Z4ie p-AMPK/AMPK. Bax. Beclinl. LC31I & H &KX
KFEZEFE (P<0.05), LC3 [ HAFRIBKTFLEMRK (P<0.05); Sl RMAMEL, AMPK JBHH74H HeLa/DDP 41
MOIE AR . TR LY p-AMPK/AMPK, Bax. Beclinl. LC3II & HEX/KFEZEHRL (P<0.05), LC3II EHAE
BT REFE (P<0.05). 518 ML H W BLE TS AMPK BB S0 E W I8, 540 A R #55%F HeLa/DDP 41if
SEFE AN A TR R

KR MR MRUERRIEE OBERER; HE; E3UE; HeLa/DDP 4UAE: A 2
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Abstract: Objective To investigate the effect of naringenin on cisplatin resistance of cervical cancer HeLa/DDP cells and its
molecular mechanism. Methods HelLa/DDP cells and HelLa cells were cultured in vitro, CCK-8 method was used to detect the effects
of different concentrations of cisplatin on the proliferation of HeLa/DDP and HelLa cells, and the effects of naringenin on the
proliferation of HeLa/DDP cells. HeLa/DDP cells were divided into control group, cisplatin group (2 mg/L cisplatin), cisplatin +
naringenin group (2 mg/L cisplatin + 60 mg/L naringenin) and cisplatin + naringenin + AMPK pathway inhibitor group (2 mg/L
cisplatin + 60 mg/L naringenin + 50 umol/L Compound C). The proliferation of HeLa/DDP cells was detected by CCK-8 method, the
apoptosis of HeLa/DDP cells was detected by flow cytometry. Western blotting (WB) method was used to detect the expression of
adenosine monophosphate activated protein kinase (AMPK), p-AMPK, Bcl-2 associated X protein (Bax), Beclinl,
microtubule-associated protein 1 light chain 3 (LC3) I and LC3 Il protein in HeLa/DDP cells. Results The I1Cso value of cisplatin to
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HeLa/DDP cells and HeLa cells were 4—8 mg/L and 1—2 mg/L, respectively. ICso value of naringenin to HeLa/DDP cells was in the
range of 30—60 mg/L. Compared with those in the control group, the proliferation inhibition rate, apoptosis rate and the protein
expression levels of p-AMPK/AMPK, Bax, Beclinl and LC3 II in HeLa/DDP cells were significantly higher in cisplatin group(P <

0.05), and the expression level of LC3 [ protein was significantly lower (P < 0.05). Compared with those in cisplatin group, the proliferation

inhibition rate and apoptosis rate of HeLa/DDP cells and the expression levels of p-AMPK/AMPK, Bax, Beclinl and LC3 I protein in

cisplatin + naringenin group were significantly higher, and the expression level of LC3 1 protein was significantly lower (P < 0.05).
Compared with those in cisplatin + naringenin group, the proliferation inhibition rate and apoptosis rate of HeLa/DDP cells and the
protein expression levels of p-AMPK/AMPK, Bax, Beclinl and LC3 1I were significantly lower in cisplatin + naringenin + AMPK
pathway inhibitor group, the expression level of LC3 I protein was significantly higher (P < 0.05). Conclusion Naringenin can

inhibit proliferation and promote apoptosis of HeLa/DDP cells by activating autophagy mediated by AMPK pathway.

Key words: naringenin; adenosine monophosphate activated protein kinase pathway; autophagy; cervical cancer; Hela/DDP cells;

cisplatin resistance

B AREE WA TE R GUB I, FER
AT 35~60 ZVERHAY, (HITFRH AR R 2
B BTSSP Y A R L ) AR A e R
AT A2 I A B U R R S R B R T I E T
B BIRPRIATT o S S 40 BT 29907 AL HR Bt
Kt 52, AFAHTROE A BIHHIAR, & FEE M
JEIRIT R BRI 2 —B, Fk, FFRAESY
B STV T 24 20 M 245 1 ) 25 -t S LR L
HEEME MR ZORKR . B R L S S
FIEMERSy, Wit 174 e 55 2 Rl BA R
PifE B4, B FidoE, ik Rae®iEd ROS/
INK/Bcl2 it #5298 HelLa 41 o 384 5 AT A5,
B M T 24 5 $ 20 Af (HeLa/DDP) S i A
TEAE . 2 R — AN (] T O PR e 1 A
T, FERRIN 24 R ¥E B EAE O, BRI, 1
5 HeLa 411 g [ Wa i 4 ] 384 1 HeLa 21 0 g 4697
R, R R V5 4k 5 U Cadenosine
monophosphate activated protein kinase, AMPK) &
AR T RE AR I EELE 2 —, AR
S R, TR FU R I, AR 2R BRI i L
% AMPK JE 55 S L% HL-60 41 A 5 WAl
S T A SR A RIS AMPK IR R A
F) H X HeLa/DDP i MG 58 A A T (R 5,
TI7 A B 2552
1w

A HeLa/DDP 4l ($3'5: XY-XB-1948) Il 5
EEH ATCC #MufFE: AN HeLa 4iff1 (f7 5.
YBCC100769) 4 5 3= [F Scien Cell 2] ; Ji4A. Hh
& ($25: abs810466. abs42022979) I H 7% W
& (R EVRHEARAR; BAmE (ks
FBS500-S) i H A FI W Aus Gene X A#]; RPMI

1640 £ 37 (175 : GMS12052.4.1) 4 H % [
GENMED A 7]; CCK-8 if{ifll (1%'5: CK-04) IWH
H A [ A A6 5 0 58 Bt s AMPK 3@ 2 11 il 71
Compound C (f%%5: 171260-10MG) ¥ H % [
Merck-millipore /A ]; AnnexinV-FITC/PI 4 H 1
Kl & (525 S0185) I [ M AR V5 B it 3k [A]
AR AR ;s p-AMPK Fiif&. AMPK #if&. Bel-2
#H2< X #E [ (Bcl-2 associated X protein, Bax) JifA.
Beclinl #t & . WM& M XEH 1 B8 3
(microtubule-associated protein 1 light chain 3, LC3)
Pifk. GAPDH $ifk (1%5: abl33448. ab207442,
ah263897.ab92389.abh62721.ab181602) 4 [ Abcam
AFE BOREA B AR LR E PR (TS
0295G-HRP) I 3 [H santa A F]; ¥4 (5.
TY10GI2-2) I H 3% [ Shellab /A 71 ; EgFriY (L5
MODEL550) 4 H % [H Bio-Rad A #]; 204 fiX
(A5 : Guauasoft 6L) ¥ H 3 [E Millipor 2 7] .
2 Fk
2.1 4pEtETE

¥ HeLa/DDP. HelLa #4fifg & T 37 C. 5% CO;
MR R FER R, ] RPMI 1640 5973 (4 10%
G4- 1M 100 U/mL F 8% . 100 U/mL 85 2)
RigE, B 1~2 RER 1 IR, & EIAF] 85%
JEAEARRE 7R, BOMEAE KA T )5 25256
2.2 CCK-8 A&t ii$a%t HeLa/DDP+ Hela #RAf
HE5E RIS T

# HeLa/DDP. HelLa ZHifgLA 1X1054~/mL. 100
uL/ALEERN T 96 FLIG TR, IIAANRIZIKE (0, 0.25,
0.50. 1.00. 2.00. 4.00. 8.00 mg/L) HIIAH, %577
48 h, BFLINA 20 pL CCK-8 ik, B4k S5 5% 4 h,
1 FRERRCLE B K 450 nm A5 S-FLIORRE (A,
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L O mg/L MREAAE R A A0 HEFL, TSI B 2

HEFEAHNH] 2 = (A s — A s )IA s,
2.3 CCK-8 AWM REX&INAXS HelLa/DDP
R HE5E A S0

# HeLa/DDP 41 L 1X10°4~/mL. 100 pL/FL
FeAhT 96 FLEFFRIR, AN 2.00 mg/L IS S AN [F] 2%
W (0. 15, 30. 60. 120. 240 mg/L) fhhh %,
Ri9% 48 h, HFLINA 20 uL CCK-8 iR, e 4ks:
B3R 4 h, A FHEEPRACAER K 450 nm AR IE %11 A
{E, LA O mg/L Hli f7 3 AbBEA0 A st FRAL, THE I 5E
P2
2.4 CCK-8 ANt REX &N AMPK i@ #%
HEIFIXF HelLa/DDP ZRAfIE5E 20

# HeLa/DDP 21 L 1X10°4~/mL. 100 pL/FL
R T 96 FLES TR, A0 AXTIEAE . IH4AZE (2 mg/L
NGV D MGVEA ik i 2541 (2 mg/L 4T +60 mg/L
D A+ Al R R - AMPK S B FRI4L (2
mg/L JiEA +60 mg/L #ill 57 2 +50 pmol/L Compound
C), ¥i7% 48h, FFLIIA 20 uL CCK-8 k7, #Et
RSRIEFE Ah, BRI BA 450 nm b E %
fLAME, THEIGTEAG .
2.5 RAMBAENME REXE AMPK 8@ B HIH]
5%+ HeLa/DDP 4HAf A T-#I S0

¥ HeLa/DDP 4 g4l “2.4” Tirp sy 4 b2,
9% 48 h, FERGIEM, PBS Peik, JEEEHEILE I
Y0, FH 1Xbinding buffer V%4 )y 1X 108
AMmL, BN 5 uL Annexin V-FITC. 10 pL PI J&%7,
FIE B E 15 min, 38 QA ARG L
To%,
2.6 EARIEENE (Western blotting) $E#&M &40
HelLa/DDP #HBEifh AMPK iBES KT, BEMEREX
EA=ESn

# HeLa/DDP ZHfi%liE “2.4” Wit/ 41AbHE, 1%
77 48 h, AN, ] RIPA 4SRRI
SR, BCA Ve B R B, BUAE B A AT HK
B, SRR B 2 h, IIAN—HT (p-AMPK #i
&, AMPK #itf&. Bax #iif&. Beclinl #ifk. LC3 #t
&, GAPDH #ifk, 1:500 #k), 4 CHEITR,
TBST ¥, AR 4 R b lFric,
1:1000 #kE), =M E 1h, TBST ¥, fh2ek
JERE, G, TR K.
2.7 FHiFESH

K SPSS 24.0 Ao M i . T2 50 HHE

XS Fon, WAHEAT t K, 2 I FUECR I
IR T7 20, AP ELEAT SNK-g #i46. P<
0.05 NZERA G 7= Lo

3 #£R
3.1 Ji$A%T HeLa/DDP, Hela ZHpfEsE o520
5xTEZH (0 mo/L 5igA) #HLE, 0.25. 0.50.

1.00.2.00.4.00.8.00 mg/L g4t 2 R f¥) HeLa/DDP
Y. Hela 21 B sE DI 5 W2 T . WK 1o
JEAXS HeLa/DDP i # - Hi| iRk Z (1ICs0) 7E
4~8 mg/L, X HeLa 4[] ICso 7 1~2 mg/L. J&
SRS PE 2 mo/L A AT IE— DAL

1 IF4E%T HeLa/DDP, Hela REHZEMIZANG ( X +5,n=6)
Table 1 Effect of cisplatin on proliferation of HeLa/DDP
and HeLacells ( X +s,n=6 )

AN H %
A pl(mgL™)

HelL.a/DDP 4 Jif1 Hela 41
oyt 0 0.00+0.00 0.00+0.00
Il 0.25 8.16+1.14" 9.85+1.28"

0.50 19.33+2.27" 22.79+1.85
1.00 32.65+2.83" 38.44+2.64"
2.00 40.53+2.56" 53.91+2.27"
4.00 48.62+2.78" 61.17+2.89
8.00 56.97 +3.04 68.23+3.06

ExIRA T "P<0.05
*P < 0.05 vs control group

3.2 #EZEXT HeLa/DDP 4HAEILTE HIZ2ME

Ex a2 (0 mg/L A %) AHLEL, 15, 30, 60-
120. 240 mg/L i 7 E AL T 1) HeLa/DDP 41l g 3%
FEINH 2 W E TS . Ml 25 HeLa/DDP 41 )
ICso 7 30~60 mg/L. Z5 R I3 2. J54Lsiiik+ 60
mg/L Al B 2 IR AT — DR AL

2 M EXT HeLa/DDP HAEIEIERISINN ( X £5,n=6 )
Table 2 Effect of naringenin on proliferation of HeLa/DDP
cells( X+s,n=6)

415 pl(mg L-1) AN /%
ot HEL 0 0.000.00
Tl HZ 3= 15 17.16+2.27"
30 36.59+2.58"
60 55,08 +4.43"
120 67.34+3.59"
240 73.974+3.72"

ExIRALE: "P<0.05
*P < 0.05 vs control group
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33 MEEBEASINAR AMPK 8 B D& 57 5t
HelLa/DDP 4158 1520

EXTEAA L, WAAZ] HelLa/DDP 4 o 38 5417
HilZR W T (P<0.05); SIEAZARLE, NHUET -+
J¢ %40 HeLa/DDP 4 a3 5E il . 7t (P<
0.05); EA Al i RALAEL,  N4A -+ b B K +
AMPK 3 #3017 20 HeLLa/DDP 41 i 138 5 411 1) 2 i
FEL (P<<0.05), ZE5HEILE 3.
34 MEZEBSINAR AMPK 18 B HD & 57 5t
HeLa/DDP A T-HI S0

xR, 20 HeLa/DDP 2 i T3
BET R (P<0.05); HIREAHAEL, e+ 5z
#2 HelLa/DDP 4l T2 8% T (P<<0.05);
5 VA Aol B2 R AR B, IR b 2R+ AMPK Gl

EHHI572H HelLa/DDP ZHE TR B EHERME (P<
0.05), WK 1A% 4.

%3 &YH HeLa/DDP ZARMMESEINHIZRELES (X +5,n=6 )
Table 3 Comparison of proliferation inhibition rate of
HeLa/DDP cells in each group ( X +s,n=6 )

A5 ST IHI2E 1%
Xt R 0.00+0.00
JiigH (2 mg L 38.65+4.85"
g1 (2mgL 1) +HhZE (60mgLt)  64.82+5.87
BT 2mg LD +RhiEZER B0mgL™) + 432445114

AMPK JEEHI#57 (50 pmol £71)

XA "P<0.05; SIREAALLEL: *P<<0.05; SEI+h
KRR AP<0.05

*P < 0.05 vs control group; *P < 0.05 vs cisplatin group; 4P < 0.05 vs
cisplatin + naringenin group

104 10 104 104
108 g 108 4 103 L 108 4
102 : 107 102 B 102
10! 10t J P 10! 10 4
10° 12 100, 0 10° + . ’ - .
10
10° 10 102 10° 10 10° 10t 10> 10® 10 T 10° 10' 102 1038 10+ 10° 10t 102 10° 10°
pagict g (2 mg L JBEH 2mg L™+l 0mgL™ g @mgLD HilE G0mgLh +
AMPK EEHNHIF (50 pmol-L™Y)

Annexin V-FITC

B 1 #&%48 HeLa/DDP fRAT1EMR
Fig. 1 Apoptosis of HeLa/DDP cells in each group

=4 £4H HelLa/DDP HBAT-ZELE (X +5,n=6)
Table 4 Comparison of apoptosis rate of HeLa/DDP cells in
each group ( X=#s,n=6 )

25 THTI21%
it 8.74+1.22
4R (2 mg L™ 19.63+1.86
g (2mgL) +AlEE (60mgL™)  34.86+1.78%
4 2mgLD +hiEE (60mgL™) +  2245+1.72*

AMPK JE 57 (50 pmol £71)

EX AL "P<<0.05; SIRFAALLEL: *P<0.05; SIHI+ik
PR MLLE: 4P<0.05

P < 0.05 vs control group; *P < 0.05 vs cisplatin group; 4P < 0.05 vs
cisplatin + naringenin group

3.5 £&£%H HelLa/DDP ZHf+ AMPK BESFHEXEHR
FTILER
5xtmEaA A, W4A40 HeLa/DDP 44 fifg tf

p-AMPK/AMPK & H R IA K 5 3E T 5 (P<0.05);
SIEALHAR LG, REH -+ fih B 2 2H HelLa/DDP 41
p-AMPK/AMPK & H R IA K53 Tt (P<0.05);
S5 GVET -+ Al g ZRAEAHEE I+ b 7 25+ AMPK B
P& 40157544 HeLa/DDP 4 i 1 p-AMPK/AMPK £
FIEIKF B K (P<<0.05), WK 2 f1E 5.

p-AMPK
AMPK
GAPDH

X HEE JER AR R A AR+

AMPK #1751

2 Western blotting #2348 Hel a/DDP ZRBf9 p-AMPK
AMPK &R FRILHR
Fig. 2 Expression of p-AMPK and AMPK protein in

HeLa/DDP cells detected by Western blotting
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&5 #&%H HelLa/DDP #HffI% p-AMPK, AMPK &HZFRIL
KPR (x£5,n=6)
Table5 Comparison of p-AMPK and AMPK protein expression

levels in HeLLa/DDP cells of each group ( X #s,n=6 )

5 p-AMPK/AMPK
of HEL 0.2540.04
g (2 mg L 0.36+0.06"
T (2mg L) R (60 mgL™) 0.92+0.09*
A 2mg Lt +hlgE 60mgLt +  0.47+0.06"

AMPK JE 57 (50 pmol £.71)

H5xIRA R "P<0.05; HMEAALLE: *P<<0.05; S+
R4 AP<0.05

*P < 0.05 vs control group; #P < 0.05 vs cisplatin group; 4P < 0.05 vs
cisplatin + naringenin group

3.6 #&%H HeLa/DDP g+ AT . BEIEHEXERR
EER

53t IR AR L, EIZH HelLa/DDP 41 fig 4 Bax-
Beclinl. LC3NEHFEXKTFEEIE, LC3I] &
Rk KT BB RL (P<<0.05); SR,

JIFi4A + Hih Bz 22 HelLa/DDP #iJfd Bax. Beclinl.
LC3I & ARA /KT REF S, LC3IT EHHKIEK
P E K (P<<0.05); SEH -+ R 4LAHEL,
JIGEH + Al K2 2 -+ AMPK 8 % #1011 714 HeLa/DDP 4
it Bax. Beclinl. LC3II & (4 #RiA /KT 5.2 P&,
LC3 T FEHRIAKFRET S (P<0.05), WK 3
K 6,

Bax
Beclinl

LC3I
Lc3n

GAPDH

X iR it

MGiEH 4+ Ml R 2R A - Al R 2+
AMPK i i) 771
3 Western blotting #:%& 48 HeLa/DDP ZHAE Bax.
Beclinl, LC31 . LC3NEAXIA
Fig. 3 Expression of Bax, Beclinl, LC3 1, and LC31I protein
in HeLa/DDP cells detected by Western blotting

%6 #%H HelLa/DDP #BBfi Bax, Beclinl, LC31 ., LC3IEAFRIAEKFLLH (x+s5,n=6)
Table 6 Comparison of Bax, Beclinl, LC3 [ and LC3II protein expression in HeLLa/DDP cells of each group ( X +s,n=6 )

21 5 Bax/GAPDH Beclinl/GAPDH  LC3 I /GAPDH LC3II/GAPDH
xif 0.35+0.05 0.38+0.03 0.77+0.06 0.14+0.03
JFE (2 mg L) 0.48+0.05" 0.49+0.03" 0.5140.06" 0.53+0.05"
g (2mgL™ +HiEE (60mgL™) 0.87+0.07* 0.89+0.10% 0.19+0.02* 0.82+0.05"
R 2mgL ) +HilifE G0mgLy + 0.56+0.05* 0.64+0.06* 0.394+0.03* 0.57+0.06*

AMPK @ Z#I7 (50 umol L°1)

Sa A L P<<0.05; SAALLELE:: *P<<0.05: A+ RALLE: AP<<0.05
"P < 0.05 vs control group; *P < 0.05 vs cisplatin group; 4P < 0.05 vs cisplatin + naringenin group

4 g

B AU A AR WM, R SRR
FEA A MR TR R A R RT 81 Seit s
N, R K B SR 5142 56.9 i, FET-
B4y 311 Fifl, Horb 84.3% K KA T R IR =
) 1R R 04U ply T e S R IRAN I R, K
o FR A B I Lt 2 i A, e e
HUe 8 8 K F LMY N B ZE AR T TR,
R BB AT I — 2R IR 2, SR, MR A
X L AR i 25 M T BT IR A BT RCR , B
AU K. ARFFIH, 0.25. 0.50. 1.00.
2.00. 4.00. 8.00 mg/L Jifi4A 4L 3 T i) HeLa/DDP 4H
M. Hela 4R35 0 i) 2 500] R 20 35 2. 2 7w,
%A%} HeLa/DDP- HeLa 4 1] 1Cso 73 5l b T 4~

8. 1~2 mg/L, X WIH4I%F HeLa/DDP 4.
HelLa 40l i 458 35 BAMBIEM, R IE 1
HeLa/DDP 4 i iy AR it 245 14 . 9 A7 B2
R, R4 HelLa/DDP 2 i X M5 1) i
2L AT

AR, M) HRECEIVR 2 RAR =V p i iE
X & PN B A TR A G E . MR —
FRRBEIIRAEN), [IZAETEER SR
MG BRI, BABRRELE. didi. 5t
% TEMRE RES(ERLA4, Zhao SIS 5T R I,
117 2% R 0% 38 3k 8 R AR T 20 LA 5 36 B A ) 7L AR
TN #2 . Parashar Z5USIRF 50 0, iz AT LA
W5 AR JE A PR e 75 K 1) K BRUNT e R ) B A
o AW R E7R, 15, 30, 60, 120, 240 mg/L
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Tl ¢ 2R AL B R ) HeLa/DDP Al G Ai A AR Ao i &5 30k
SHI B, R 2 S SR I 25 40 rp T [1] Haraga J, Nakamura K, Omichi C, et al. Pretreatment

A HURAE 542 HelLa/DDP £ Jfa 189 G 401 2%
JH T3 S A b Bax 8 [ R IA 7KP0nt R 4H 6 25 7
Al 4 HeLa/DDP 2 g 8 5 441 2
PR3 T A Bax B RBP4 6t 25
> PR R Z AT LI SR X HelLa/DDP 4 A1)
SETEINE] . AR R, AR R B AE AL IE
FE— A .

i W A AE ARG N I AR AE O T
MR PSR, B PRI R AR
HENEYIERF RS . AN S IR T 251
ARREY), AFRERN, BEhtEAaiE B mEd
ST Rt B AR, T 24 AR SR R BRI
SEUSIRE AR B, 35 /KT T 3 5 2 C-33A
Y1t o IR ) BEUR M . Beclin-1 2 I WEAH SGHE A,
1E AWK A 25 AR R, T LC3 2 W,
() B VbR S, B AT H LC3 T &1k
9 LC3IT18, AMPK & —Fl 22 2 JR/ 75 2 R £ 1 8L
ity , S R AR T RS 5 RIS,
LRI SERE SN S S8 IR 8 A 20 A B ST RGE
AMPK JE B S0E 5 B W ORI, AR Tl R
7, WA ] $2 5 HeLa/DDP 4i i HH p-AMPK/AMPK .,
Beclinl, LC3IIZ&HFRIEKF, FHIL LC3T HAK
IRIKAT, T A A A R 2 T AR R A B gk — P AR
HelLa/DDP 4iiffi+ p-AMPK/AMPK ., Beclinl. LC31I
EARIEKT, BEKLC3 1 EAREKT, Rk
B nT R VR A otk — D eE AMPK B, JE1
5 [ W S N o 174 F Compound C #1] AMPK 3 %
W0 5, Hela/DDP #HifigH p-AMPK/AMPK £ H 3%
$av G o L (AP i A b e Bl S gz <94
4 Bax. Beclinl. LC3II & HEkKF B %
X, LC3 T HARBKPFEE &, dt—DHorth
Fe R A REiE I B AMPK B, BRI 5E kg, )
H A PG e I BE AN T, K%, HelLa/DDP
2 L R 24 1 X VR

AT 5 45 FEER WA B 2% 5 TR Ik FH AT B i xf
HelLa/DDP i (458 HIHIER, Al feddd BoE
AMPK I8 A3 B R SR VR . H R AR 2
PR 2456 FH S8 288020 A Al B 2 185 5 IR (%) RO 3 75 2
HE— P SIS IR .

FBEFR HAGEAFAREEF SN R
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