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Protective effect of astaxanthin on the mitochondrial lesions induced by arsenic in HT-22 cells. CHEN Yao, YU Man, LIU
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Abstract: This study focused on the protective mechanism of astaxanthin (AST) against arsenic-induced mitochondrial-dependent
apoptosis in mouse hippocampal neuronal cells (HT-22). An in vitro sodium arsenite (NaAsO,) exposure model was established in
HT-22cells, including control, NaAsO,-exposed (4, 6, 8, 10umol/L), AST-treated (2umol/L), and AST-intervened (2pmol/L AST +
10umol/L NaAsQ,) groups, so as to evaluate the effects of AST intervention on arsenic-induced neural lesions. DCFH-DA was used
to detect the level of reactive oxygen species (ROS). An ATP kit was used to assess the energy metabolism of mitochondria via ATP
production. The levels of protein, including PGAMS and signaling pathways of mitochondrial dynamics (fission/fusion), autophagy,
and apoptosis, was analyzed by Western blot. Results showed that NaAsO, exposure significantly induced increased generation of
ROS (P<0.05), decreased synthesis of ATP (P<0.05), activation of PGAMS, up-regulation of p-Drp1-Ser616, and down-regulation of
p-Drpl-Ser637 and mitochondrial fusion proteins (OPA1, MFN1), leading to excessive mitochondrial fission. Intervention by AST
effectively reversed these effects (P<0.05), which were demonstrated by the inhibition of PGAMS-mediated mitochondrial fission,
alleviation of oxidative stress, and reversion of energy metabolism. It is supposed that AST plays a role in AMPK-mTOR-dependent
autophagy and mitochondrial apoptosis. On one hand, AST inhibited AMPK phosphorylation which subsequently activated mTOR
and down-regulated LC3II/LC3I ratio (autophagy marker); on the other hand, AST down-regulated pro-apoptotic proteins (Bax,
cleaved-caspase-3), and upregulated anti-apoptotic Bcl-2 (P<0.05), thereby regulating AMPK-mTOR-dependent autophagy and
mitochondrial apoptosis. This study suggests that AST protects against NaAsO,-induced neurotoxicity by targeting PGAMS5through
the recovery of mitochondrial dynamics, improvement of energy metabolism, and regulation of AMPK-mTOR-autophagy-apoptosis
axis, providing highlights on potential therapeutic strategies for arsenic-related neuronal damage.

Key words: astaxanthin; arsenic; autophagy; apoptosis; neural damage

fill(As) e — I " ZAFE THE A 8K 88 AT 2% 5 PR Al R IR, L 45 b 28 R AT MR R AR
Wi, E U AV B XAEAE T 13 KRS A
[14] g1 e — A b o P ks BER: 2025-07-22
" . f&\[_@%mm]]z(ﬁuzx%\ FUNSFHG Uﬁ R A 2004 LR R RIS (B AR G-
T e o JEUOIE A St I 3 P 3 0™ L (1) i 2 WHE )55 H )(2024-BSLH-156)
ARG 0 A5 100 AN E SH0E 7 IR * FALIEH, BIHEE YFW_1966@163.com




3 %3

G655 MR FRNTTNE HT-22 40 M 2eobr 453403 (P O 1 F A ATL 1647

F AR A TR 2 WS S, Tl B A 2 o i 5 o,
R SN R R e R K RE A 3
T, BRI TE R T A SN B g 1 A O b Tk
R M i 5 5 5 B P, O A T i g e,

LR b A Sy 40 i e e QR 1R R R 0
2 L B, TR 5 SR S TR R S R A R
LRk B AR BE(ETC) Th BERRAS, S S0 Atk W B
BT T AU(ROS) i 7 A I R A4 T 54k,
G ATP 5% 50% LA LS RiFST 26 0, A )
I TP A& ) 5 (53 245 Rl A~ ) ik i 4
VAT AH L2 AL 0 A 5 4 ) WAl 1 3ol R AR A
B S(PGAMS) & — o7 T~ £ br A% (1) S S i 2 2 11, 78
Y R 4 or U A R 42 Al B AT T 0 R R R A AZ O
P FIUOL 3T 9T R I, PGAMS 1T A 4 2 4% 4 Jfa 2F

U AR A5 B 2 PGAMS F]SE L R 1k
LR B) ) B A S E 1(Drp )R L )
5o R R VAR A EA Y TN SN L R e A (1) = E)
TR il 20 B T 5 B R O B R
TR 0 4 B8 T 1) P b 2 2 1 o ZE Al ) o 8 2 1
o 2RI AR AR (A8 B A 3 1) 1 v 3 ok 32 3
SRR R R 1 T v ao S 0 ) 19 U T e A
HER TR PGAMS AL Drpl 45 kb 4
REAE N Z G TE ARSI N, 55
AMPK-mTOR %% [ W AH O3 4%, 5 i) H W S5 0 1722
M1 (16 P-4 1824 231 (E 53— L A i % 2 P AR
A WA

IR R (AST) 2 MRARBIHE b RO A H
SR IO BTG S PO T AIBT 2R E YL AT i ik
P iU R T gE L I #% PGAMS/Drpl-AMPK-
mTOR il [7] IR 5 i G AR HOME PR 172 5 B O FE,
N T FR P P e 22 25 1 o A4 7 P A R B (NlaA S O,)
ST ()75 B T AR 2 L (HT-22) 4N B R A B A
LA R T B I KO BUBUR 87 N5 3 WA LN b s R 1]
P8 T S R BRI T 22 75 nT A B 00 i 45 B R
HPETOREMEARYE . B 5 IR B s 4 551
(A 23R4T P A AT P T S s

1 MRATE

1.1 kiR S kb
N SR TTA AR HT-22 W H b5t g)

BV A DRI S 40 5 5% TA A 10% 64
137 (BA €451 Biological Industries 23 7))« 50U/mL 7
77 7 1R 22 (L [H Invitrogen A F]). 50mg/mL 104
T RAIEMR(EE Cyagen AF)IK MEM BiFE3E (LA
%1) Biological Industries 23 )+, & T 5%CO, HIE 77
F6 37°C THERG IR HAFIKREER) NaAsO, 4B 24h,
IS A kAT ik — P AR

40 5 ol % 41,4, 6, 8, 10pumol/L NaAsO, %
R MR 2 (AST, 2umol/L,ZE[H Sigma-Aldrich 2%
F)) T4 . AST(2pumol/L)5 NaAsO,(10pmol/L)Hk
A A3 A0 M A B 7 A 0 2 A0 AN A T AT
[ gbBE:4, 6, 8, 10pumol/L. NaAsO, & i 41 4i i i 1]
NaAsO, FEAT AL AL BRI 8] % 24h; AST M7+
S o A T 8946 52 2 2umol/L AST AFE4H Y 1h, 2 )5
ANFFREA T HoAth AL B AST 5 NaAsO, B2 b BEZH 41 i
il 2umol/L. AST AbEEANME 1h,J5 1l F &Rk & A
10pmol/L NaAsO, A7 AL 3, Lb BRINF [H] 4y 24h.
1.2 41 ok

KH CCK-8 V2Kl NaAsO, X HT-22 4l fu G
I3 (5 B A KA B LA 5% 10% AN/ALERE T
96 FLAR, 5 9% 24h 40 U BE f 53 S5 R 4, 23 il N
R A W E NaAsO(0, 2, 4, 6, 8, 10, 12, 14,
16pumol/L) (¥ 15 72, 4k S b B 24h. A3 LA 10uL
CCK-8 Wi, B & 2h Ji, M HEFFR (T 450nm
KRR A5 FLI Y BE(OD). LA i 22, 1 H 5 40 it
LI SEIG AT AT 3 UK.
1.3 2ok Ao E Al

KM MitoTracker Green(—FlAH XS IG5 1% 6
PRAER W5 H T 10 25 bnac A ] WAL S 40 i rh i 2 ks
YK VPAL 257 T NaAsO, ) HT-22 41 i ity gk 4
4 HT-22 400 LL 1x10° A0 /AL I 25 i e b
6 LB, T 40 g Ak R 2% e B U0 T i A
MitoTracker Green % YGHR%EN, K H IE3]'E — A B
Bi(PVL-100-G, Echo-labs,USA)R <4 Jiil 5¢ Y 3 i,
Il I Imagel B F(3E [l NIH 23 7)) 9 6 B 45 33047
S T AT, ¢ 0 R T, 20 A o B .
1.4 JC-1 KrIN R4 i v A7

K IC-1 SOEHREHERIN NaAsO, X HT-22
0 M 28 s A H A7 4D S 1) EBOR 5A  T 4 P LL S
MR EHERNT 6 FLBRBIEFRNGKT TR 24h WEEf5 57
JRREFREE, A BN AR NaAsO, IR,



1648 HOE

R 46 15

Ab B 240 5 2 UL BEFL DN JC-1 TTAREME,37°C #E'
YT 20min. JH IRV 1) PBS WEVEANIE 2 YR IEf2]
Bk M (PVL-100-G, Echo-labs, USA)Z il
W IC-1 B QI FE A BRI, SR (58 ) R A5
T IR A B ey, 2L (0,50 I 9 1R B2, LV Ak 2
RIS A AR AL, SR T 3 IR
1.5 P E(DCFH-DA) KT 4

K 2,7- — SN2 LB (DCFH-DA)(H
Solarbio A H]) % JCEREH KM A L N ROS 7K.
¥ HT-22 I LAEESL 1x10° MRS R T 6 fL
B 7R 37°C, 5% CO, 454 T 8557 240,455 41 i 58 4>
W BE S, 3 A R BE IR B A 0 ON AN TR R
NaAsOo/AST AL FES IR AL RS 97 24h Ab P45
WG, 70 LR PBS i e 4N i i vk A 5L
AN ImL 28 TG L5 5 78 A6 B 22 249K FE 10pumol/L 1)
DCFH-DA T {E#,37°C &G & 30min. i & 45 K
Ja,F PBS 7873 Uik 40 M 25 BR AR R AR 0 N B R
F1 BT 1b T 4R 4 P, T8 T S00uL PBS a7 B
HURE I AL s X i A (3E [ BD 22 w) )i 4 i
I 5% ' 5 B AR AR SR 1x10% AN L. 5296 3037
F 4 3 K H ModFit LT #4347 5048 20 b, 45 51
PLF-28 75 D' ik B R
1.6 ATP A6

K HI ATP #5058 771 55.(HH [E Beyotime 23 7)) &
HT-22 4o (1) ATP 5 i WUAR AL B2 fi iR 40, T
UK L7890 4%, 4°C 12000xg 250 Smin, BX_E 35T
TR F BCA VI 4 AS IR 2 1 O FE, LAbs
HEAL ATP &8 100pl Fis 5254465 ATP £ il
TARMBIRA T 96 £LE A E Gl bR b, % iR '
SN Smin. 37 RIS A BRI (SE E BioTek A wl)7E
485nm AR A L) 5 5 B AR i s oA it 2k
RS ATP [FSERRRE, HvH 55 8
T ATP 7 &, SIS H A 3 K.
1.7 Western blot 45l

W3S B ED E VL KL W PGAMS(1:500,
ABclonal). p—DRP1Ser 616 p—DRP1Ser 637(1:1000,
Cell Signaling). OPA1l. Bcl-2. Bax(1:500, Santa
Cruz). MFN1(1:500, proteintech). cleaved—caspase—3
(1:1000, Wanlei)~ f—Actin(1:8000, proteintech)] &5 []
K

K& H 1% & G 8 49§ 7 (PMSF, 1

Beyotime 2 7)) & 1% B (7 [E Beyotime
2 F]) ) RIPA A2 v (T 1H Beyotime 22 7)) T-K
AR AL PR S5 HT-22 40 0,4°C. 12000xg 50
15min, e85 L35 AT BCA 3530058 25 A K, 1Y
30ug MR AT SDS-PAGE HLVk 4 B, b 5 i 42
PVDF B3 P o 00 B — P — e, 4 FH okt
Jie A% o3 Bt % 88 (3% [ BioSpectrum Imaging System
oy wDRLN AR A 45y, IRl Image] AR E NIH
A F G IR FEEAT 5E B
1.8 Gitorir

T BEk A4/ 3 AN s Boi %o
HCEBMEEARE ), JFAE ] SPSS 22.0 3R AFIEAT 43
Fr ot BB HI(X ) %R, 2 4110 FEBCKR T LR =
J5 203 W HE— 4T SNK-q #5620 EL AR t
K146, P<0.05 4 25 A vl # s X

2 HRE5SH

2.1 NaAsO, B £ HT-22 il o 2 ki A4 4%

KH CCK-8 V24 NaAsO, %} HT-22 4l i3
35, 45 5 B R FEAR A (<4umol/L)NaAsO, 1)
YERR HT-22 4035 A7 e BT Bl S H 46 T B A
10pumol/L 1} 4 Hdi& 71254 70%(1&] 1). A b 454 558
45 31 B 10pumol/L 2k d5e iy G 73 1) i, e E 4 i G 73
FER A AN XF 4L, 4, 6, 8, 10umol/L.

HATE S1(%)
3

Comol 4 6 8 10 12 14 16
NaAsO;{pmol/L)

K1 NaAsO, % HT-22 4% )

Fig.1 Cell viability of NaAsO, exposed HT-22 cells

* P<0.05

Kl 28 NaAsO, 4L FR A HT-22 40 it b i 42 044
SRR B R Mg K IE,6,8,10umol/LNaAsO, % i ZH 41
L P R A ¢ S i S S A T R AT, HL 9 e i
BEE NaAsO, 75 (K48 hn iy MK, 10pumol/LNaAsO,



3 %3

gk R FOR RN HT-22 A0 Ze b A5t O3 i) PR3 11 ] KL

1649

5 5 A R B AR 60 FE (R (P<0.05, 18] 2). 55560 45
A W] NaAsO, & 8 401 40 i b A4, I HLIX ¢
S B PR YOG R

A SCHT I S5 2 B, NaAsO, & 75 0 E s T
PGAMS/DRPI1 15518 %, WL 4 PGAMS & /K-
SO RS N, R R 2R 1 p-DRP1(Ser616)
2% [ ,p-DRP1(Ser637) & # F . [A] i, 5 X

1SR
W

(a) LN i R4t 14

Control (4 pmol/L)

A2

" NaAsO2 NaAsO:

(8 pmol/L)

NaAsO2
(6 pmol/L)

2 NaAsO, % & 41 flu £k 1

(10 pmol/L)

1A Lk ,NaAsO, % i J 26 b A4 fil & AH OC 2 LA
ZLEAE N 1(OPA)ML R ARG HE I 1(MFN1)
K B BEAK . Y3 Ah NaAsO, % % 8 if AMPK-
mTOR {5 5 1 B B0 T HT-22 40 i [ w108,
3 SI2 06 25 JAIE 52 NaAsO, # s S8 T HT-22 4
L ZRL A4 7, [m] s S 250G 1 HT-22 40 i i) [ W
R TP

(b) ZhAIF RO &
1.4

1.2

14
0.8 1
0.6 4

BRI B(%)

0.4

&
-

0.2 1

O -
4 6 8
NaAsO,(umol/L)

Control

W TG R Koe

Fig.2 Fluorescent images and quantification of NaASO, exposed cells stained with MitoTracker Green

* P<0.05

2.2 AST TP NaAsO, % HT-22 41 ki
A

HEUE AST X EeRi At R4/ H i O S
Mkl A A R I, LB 2umol/L 14 AST AbERIRE
A 2 0 i 2000 S s S S AR I % B, 5 5kt

(a) ZoRifA B E S EI4

Control

AST(2 pmol/L)

AST(2 pmol/L)+
NaAsO2(10 pmol/L) NaAsO2(10 pmol/L)

HEA1AH L, NaASO, B8 # 4L h Ze by 9 A5 %
5 35 R AK (P<0.05, 8 ) HEAEEME, S
NaAsO, B4 M, AST 5 NaAsO, Bi& abHig] £k
AR S e 5 S 1 N (P<0.05, 18] 3), ¢/~ AST HJ g
T PR LR A KT 5T NaAsO, I REPEAEH.

(b) S4B B

140
120 4
= 100
S
;._::, 80 4 H&
il
=
o404 .
204
> O ")
< g N
ISl s & oW
W) Q¥ S
AN
w2 o & '\\Q
’ CalC e 17
<F Yoo
ol

K3 AST AbBEAR I Zbr (45T 50t B R Ko i

Fig.3 Fluorescent images and quantification of AS

T-treated cells stained with MitoTracker Green

* vs.control group; #, vs. AST intervention group; &, vs. NaAsO, exposure group (10 pmol/L); P<0.05



1650 LI S

R 46 %

KH IC-1 Ytk 2R A i s o A Ak, W52
I, 50 2 AH L NaAsO, 255 ZH 411 JC-1 HRTEa
(FITC)% AR 5 B R 1G58, 1M JC-1 ZRATE A (Txred)
A5 5 BIRFI(P<0.05, K 4), g AR A 24
k.5 NaAsO, Z& F M EL, AST 5 NaAsO, A5 A FRZ
JC-1 AT A SRR, AT JC-1 SR AEDE(5 S 15
(P<0.05,d] 4),%&H] AST AMUREHGELRATEAS S5
SEREME, 1 TT LARS e 2 R A 1P IS FELASE, b [ R HE A 6
NaAsO, Bt IIBT Y.

(a) JC-15¢ Y E4
Control AST(2 pmol/L)

AST(2 pmol/L)+
NaAsO2(10 pmol/L)  NaAsO2(10 pmol/L)

LO14-1-0r

-
Q
'
i
-
=
2
a

(c) TxredZ&)tiE i

120

Txred(%)

4 AST T ¥4 Mo kLR I FL A 5 ' I8 M e
Fig.4 Fluorescent images and quantification of AST—treated
cells stained with JC-1
*, vs. control group; #, vs. AST intervention group; &, vs. NaAsO, exposure

group (10pmol/L); P<0.05

KH] Western blot £ AR PPAL 2 ki AR A 4 A
KR A K2R Drpl 75 Ser616 Kb (w4 FR 1k {2 3¢
HACHN LR AR R R, 3 B bk oy 2 hn. 5
Z A, Drpl £ Ser637 Kbt A4 ) 52 B7 1k 2 ki A4
G 41— TR AR AL A P o A Bl g 2 D ST A 44
TR 5 RE i FE Eh A R I A & 2 4 R
F 1(OPAYFIZ R AR & 8 1(MFN1)$ 4 Lok f4
il Ayt R R % 0 R A R P s B i R,
NaAsO, % 7% i & 50 HT-22 4002 Rifks) )y 24

17, I Ny 5 56 T 2 A HE NaAsO, 2% #5 4l PGAMS 4R
2215 /KT 8 25 T =1 (P<0.05),Drpl 1) Ser616 47 4
IR K . E 18, t1BE Ser637 A mi IR LK T
BF FRP<0.05,18 5). [, 555 AL EE NaAsO,
Tk e L RLARRIA AH OCHL T OPATL FI MFN1 314
I RIK(P<0.05, 5).

(b) PGAMSZE 15 fit
160

140

> =120
E 100
2
< %
PGAMS ‘ i l 3210 b
L d é 60
p-DRPI1 = 40
Ser616 »
p-DRPI -
Ser637 |5 0
» A
oPAL & O
ol & & o\\v‘&\)
O S =3
AN
MFNI ) ;.Ho" Fas
F oo
Actin ~ v
>

; d) p-DRPI Ser63 72K (15 fit
(c)q—q%RPlScrﬁlﬁﬁﬂ’ih{E ()ﬁo s alalas

100

g z
Z 2
< g
e €
] 5
2 g
= A
> > ) > o) v
& M M . S » ™
& & & o & & S o
aX oY ® av ¥ S
AN L &S
v o é@’ N » SISO
F v ‘59 2 & N °?;,0 v
= B
(e) OPAIZE &Rt () MENIZE 5 i
250 120
1004
200
= _ 804
< 150 S &
g Z 60
5
Z 10 < :
S Z 404
b 3
50 * 204
0 0
> ) ) N % O
& N N2 N W ™
& & & o9 & & & oW
¥ N S X ¥ & &£
A\ N NS A Ny S
ISP SN
& @ ,r‘o P y@
> &

5 AST T T4 e ki i 73 28R 5 2 1 I8 K1
Fig.5 Expression of mitochondrial fission fusion protein in
cells treated with AST
*, vs. control group; #, vs. AST intervention group; &, vs. NaAsO, exposure

group (10pmol/L); P<0.05

{HAFER 0, AST 15 NaAsO, B A A FI AT 4 3%
Wi 1R W KI5, AST 5 NaAsO, BE&AbFE 4]
PGAMS5 H1 p-DRPI1(Ser616) 1) 15 11 % ik /K *F 4%
NaAsO, % & 21 % i % T % (P<0.05),1fi p~DRPI1
(Ser637) Mk i fb 7K - P B2 220} AL KF- (B 5). A,
5j NaAsO, % #& M L, AST 5 NaAsO, Bt ab B 4]
OPA1 Ml MFN1 [ R IE ) 2 F - TH(P<0.05,
5). X L6531 KPR AR $ 7R IR T 5 T R SE



3 Mo s GRS EL HT-22 40 B 4k A4 49 i A4 4 I B LA 1651

il B R A 43 R IR 2 G b A il G, AT R 4
XL T BE (AR .
2.3 AST 17l NaAsO, %% SN oK
S N4 e ATP 55 %

JH I A AR =4 N ROS 7K, 5% i

(a)ROSHi
Control AST(2 pmol/L)
EE &
& &
i &
£+ %
ogq 2
g 3
= *
= 10? 10° 0* 10° . 10? 10° 10 10°
FITC-A FITC-A
AST(2 pmol/L)+

NaAsO2(10 pmol/L) NaAsO2(10 pmol/L)

Count

10? 10° 10* 10°

FITC-A FITC-A

41 #H L NaAsO, Z iz 4140 1 ROS 7K T~ 2 = 5%
(P<0.05).5 NaAsO, #: # 41H LL,AST 5 NaAsO, i
B AL FRZL A0 i ROS 7K i 35 PR (P<0.05, 6 6), 45 5
UEH AST e 3 B T th NaAsO, 457 15 F 14
LAY v S

(b) ROSSE EHHE
8000
7000 - I
6000 -
5000 -
wl
S 4000+
3000' #&
2000 -
1000 -
04
> o N
& g >
& & & o\‘f;p\\o
4 N
e o f@’ét\“
& v
=

6 AST T4 ML AL MK
Fig.6 Cellular oxidative stress in cells treated with AST

*, vs. control group; #, vs. AST intervention group; &, vs. NaAsO, exposure group (10umol/L); P<0.05

ATP(%)

K7 AST 1Al ATP K-
Fig.7 ATP levels in cells treated with AST
*, vs. control group; &, vs. NaAsO, exposure group (10 pmol/L); P<0.05

D201 ATP /P 2oR, 56 A A L NaAsO, %
F W EH PR T 4 ATP ¥KRJE. 5 NaAsO, % #4211
Lt AST 5 NaAsO, B A EEAT 40 il ATP 7K1~ 238
(P<0.05,/8 7)) AST il (R4 a0 uehfA e e,
PRI NaAsO, 1753 AU S g, i 2 4 S Ordr .
2.4 AST il AMPK-mTOR i #415] NaAsO, 2
& IS B T

K Western blot #53l HT-22 48 il AMPK-
mTOR 18 % F1 [ WA G A Rk il 8 R, 5
X} HEZHAH HE NaAsO, %4 ik 4141 il p- AMPK Rk 2 3%
B4 Im,p-mTOR &3 B & 9 /b, [A] IF A W b i 2
LC3II/LC3I W& 1(P<0.05),45 R £ W] NaAsO, &
#% 181k AMPK-mTOR 3 % & 2 305 7 HT-22 41
(1) F . 55 NaAsO, % 7% Z1AH LG, AST 5 NaAsO, B
A p- AMPK K IA/KFF#{K,p~mTOR FIA i,
[ LC3I/LC3I %25 F#{I(P<0.05, 8),45 R4 W]
AST 1] 3 it 4019 AMPK-mTOR 3 B8, 3 1M B
NaAsO, 175 5 141 Ha [ W KT

K H] Western blot 241 B A IR T2 25 1R TA 7K
.45 B R 5 0 IR 41 A B NaAsO, 576 i 5 30E T
HT-22 i T2k, KN Bax Al cleaved—
caspase—3 [IFIEH N, Bel-2 (I3 (P<0.05,14 9).
BEAR, 5 NaAsO, % 41AH LG, AST 5 NaAsO, A5 Ab 2
A0 Bax, cleaved—caspase—3 [IFIE/K 1 BT,
A Bel-2 FIABIN(P<0.05,14 9). W] AST T &t %
BT NaAsO, % #5175 3111 AMPK-mTOR 18 B,
T A0 M T, F A W R A B AR 1 .



1652 L 7

R 46 %

(b) p-AMPKZE [ E
180

160

%
B

(a) IR 1

B
3

Pp-AMPK/Actin(%)
52188

I~
e e

L3V Actin(%
o 8 8 8

> >
M \\\»
& & o
Qv
N

S

S L
& wLOv
X

x“&

N
&
o

&

8 AST T4t AMPK-mTOR il #% f H Withs )ik
K-
Fig.8 Expression of AMPK-mTOR pathway and autophagy
proteins in cells treated with AST
*, vs. control group; #, vs. AST intervention group; &, vs. NaAsO, exposure

group (10pmol/L); P<0.05
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