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AN HIES AMPK/ULKL @28 8E RARSIE

DhEERS T EA BB AR (EA

BETR A, BEWARH, WA, VELIRR, HJEEE i, S, WE
BMNERAZAHRDESBRZR/ MR SRSEREEHEMBESLRRE, 53/ 51FA 550025

BE

(55| A MRPSERARENFTS ARG ™S, FRLAMAFRG SN, A EK
BB TIEX,

[E Y] @ B I FRER FA( NaAsO,) BUA B ATR AR EY, MR L RIH. FABSKRINEE LI AMP
REHIE S AMPK) /B B EhEES 1(ULKL) EERTE NaAsO, A BAFR B IMER,

[757£] SPF 2k Wistar KR 24 R, MR ¥, BN H N 448, 54 6 R WERA LK 25« 50.
100 mg-L™" NaAsO, £H, B HRIXAREFIER NaAsO, /KAK 24 AEIHFP S KRBT HRGE
B, 33 24 BEMASIAREAFRE, RARXFERNFARAIERERES(ALT) . RIS
(ALP) . BREHER(TBA) . T E M EEG(CAT). BRI | MALY(LPO) . BINEHEESI(T-A0C) 7K
T, BEEX R B R M A MAFALRABE A XEER B 2(LAMP2) . AR E B ES B(CTSB) MUIRER
MEBEERES 2( ACP2) BUIKF; SRR HETEE PCR(RT-qPCR) 1M ATEHER AMPK. ULKI. BEEME
HEBBOREE 3(L03). TEESEH(p62) mRNA FE R KTE; REANERNATAR p-
AMPK. p-ULK1. LC3 # p62 A FIX,

[£552] NaAsO, £E G, FZ4H[8) ALT. ALP, TBA K FERHWEBERITFE X (F=12.09, 72.11
# 23.58, P<0.05)0 S5XFFRLAAELL, 50. 100 mg-L™* NaAsO, A K BAF AL ALT KA S
(P<0.05); 25, 50, 100 mg-L™" NaAsO, £H ALP. TBA 7KF-F = (P<0.05); 100 mg-L™* NaAsO, £A
ABFFALE LPOKFEFE(P<0.05); 25, 50, 100 mg-L™" NaAsO, A K B AFH L CAT. T-
AOC 7K B (P<0.05) EEEX 8 B M4E R B 7R, 25. 50, 100 mg-L™" NaAsO, 28 ACP2,
100 mg-L™ NaAsO, 28 CTSB, A& 50, 100 mg-L™" NaAsO, 28 LAMP2 & RE S BB ELLY
TB&(P<0.05)0 RT-qPCR S RBANER BN, TN ZIHLE AMPK. ULKI. LC3 mRNA F5 R
EARAKERIBAERERENFS, B 100 mg-L " NaAsO, AMNFASHEERITEE
X (P<0.05); 25. 50, 100 mg-L™! NaAsO, £A K E& FF A 4R p62 mRNA & F KX K FH 50.
100 mg-L" NaAsO, A KR ATAL p62 EAFIAKTFESITIBAMELLHIEAN(P<0.05) 0 Pearson
BXRMDTERET, B4 T-A0C 5 LAMP2, CTSB. ACP2 21FAH%(r=0.651. 0.673. 0.626,
P<0.05); LPO 5 CTSB. ACP2 £ £1 #H K (r=—0468. —0.482, P<0.05); p62 5 LAMP2. CTSB.
ACP2 £ A tB % (r=—0.570. —-0.626. —0.591, P<0.05), 5 ALT. ALP. TBA 2 IF t8%(r=0.709.
0.897. 0.857, P<0.05) o

[£51£] NaAsO, KERR B oiESRUWRIE A L, RATABRAKINEENEUE AMPK/ULKL 1B, f&E
BB IE E & =M, #HimiE TR 4.

FHEIE © B RIUREL; AER(R ; AMP TELBYE BIMES ; Uncs1 BEBIES 1; B ; AT

Role of oxidative stress-induced AMPK/ULK1 pathway activation and lysosomal dysfunction in
arsenic-induced liver injury in rats Bl Dingnian, SHI Mingyang, HU Qian, WANG Hongling, TIAN
Xujiao, YOU Anbo, LIN Xiuxian, HU Yong (Key Laboratory of Enviromental Pollution Monitoring
and Disease Control, Ministry of Education/School of Public Health, Guizhou Medical University,
Guiyang, Guizhou 550025, China)

Abstract:

[Background] A prominent feature of endemic arsenic poisoning is severe liver damage. Studies
have found that liver injury is closely related to oxidative stress, lysosomes, and autophagy.

[Objective] Through establishing a liver injury model of rats by sodium arsenite (NaAsO,)
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administration in drinking water, this experiment is designed to explore the roles of oxidative stress, lysosomes, and AMP activated
protein kinase (AMPK)/Unc-51 like kinase 1 (ULK1) pathway in this model.

Twenty-four Wistar rats were randomly divided into four groups with six rats in each group (half male and half female),
including control group and 25, 50, 100 mg-L™" NaAsO, groups. A rat liver injury model was established by drinking water containing
NaAsO, freely for 24 weeks. Then liver of rats was dissected after sacrificed, and the levels of alanine aminotransferase (ALT), alkaline
phosphatase (ALP), and total bile acid (TBA), catalase (CAT), lipid peroxidation (LPO), and total antioxidant capacity (T-AOC) in liver
tissues were detected by assay kits. The levels of lysosomal-associated membrane protein 2 (LAMP2), cathepsin B (CTSB), and acid
phosphatase (ACP2) were determined by enzyme linked immunosorbent assay. The mRNA transcriptional expressions of AMPK, ULK1,
microtubule-associated protein light chain 3 (LC3), and sequestosome 1 (p62) were detected by real-time fluorescence quantitative PCR
(RT-gPCR). The protein expressions of p-AMPK, p-ULK1, LC3, and p62 were detected by immunohistochemistry.

Following the NaAsO, administration, significant differences were found in the levels of ALT, ALP, and TBA among the designed
groups (F=12.09, 72.11, and 23.58, P< 0.05). Compared with the control group, the levels of ALT in the 50mg-L™* and 100 mg:L™* NaAsO,
groups were increased (P < 0.05); the levels of ALP and TBA in the 25, 50, and 100 mg-L™" NaAsO, groups were increased (P <0.05); the
level of LPO in the 100 mg-L™* group was increased (P < 0.05); the levels of CAT and T-AOC in the 25, 50, and 100 mg-L™" NaAsO, groups
were decreased (P<0.05). According to the results of enzyme linked immunosorbent assay, the levels of ACP2 in the 25, 50, and
100 mg:L™ NaAsO, groups, the level of CTSB in the 100 mg-L™* NaAsO, group, and the levels of LAMP2 in the 50 and 100 mg-L™* NaAsO,
groups were decreased compared with the control group (P <0.05). Based on the results of RT-gPCR and immunohistochemistry, the
mRNA transcriptional and protein expressions of AMPK, ULK1, and LC3 in some arsenic groups were elevated to varying degrees
compared with the control group, and the increment in the 100 mg:-L™* NaAsO, group was significant for all the indicators (P <0.05); the
mRNA transcriptional expressions of p62 in the three arsenic groups and the protein expressions of p62 in the 50 and 100mg-L™* NaAsO,
groups also increased compared with the control group (P < 0.05). Besides, the results of Pearson correlation analysis showed that there
was a positive correlation of T-AOC with LAMP2, CTSB, and ACP2 (r=0.651, 0.673, 0.626; P<0.05), a negative correlation of LPO with
CTSB and ACP2 (r=—0468, -0.482; P < 0.05), a negative correlation of p62 with LAMP2, CTSB, and ACP2 (r=-0.57, -0.626, -0.591; P < 0.05),
and a positive correlation of p62 with ALT, ALP, and TBA (r=0.709, 0.897, and 0.857, P < 0.05).

Long-term arsenic exposure may induce oxidative stress, damage lysosomes, and activate the AMPK/ULK1 pathway, which
can lead to the blockage of autophagy process, and eventually result in liver damage.

arsenic; oxidative stress; lysosome; AMP activated protein kinase; Unc-51 like kinase 1; autophagy; liver injury

HRPELAL[RELIKE 222 AOEZHE LG REBESHBBMAED, REHEREHNBEES
=, HISREMNSIRKINRIHKDEREY, Rz FE; S 2MAEIEEMAER, Ll pe2 RiEK
R, th A MRS UL RS SHBREANTER R, FHESRE—EEELTRTABRERESRE",

PREABURIRZ BRI E LASh, REF R B ERE,
RTERE;, BUMEREEERAME,

BERESZHNERRNMARSBERD FYIRE
WE R ERAIRE, RIS ABAERHITIERE
B2, B RIRE, HrEIES UL, 154
BUEERIIES B A ETRE, INEFFHRE". AK
ERERAE TP EEAMES, TR
KRETZEHRG, REEMER", AMP EHHE
HES( AMP activated protein kinase, AMPK) . Unc51 1%
BIES 1(Unc-51 like kinase 1, ULK1) . B EHEXE
H %2 5% 3(microtubule-associated protein light chain 3,
LC3) ZRLAEER p2EE 5HRAEIEFNE
EE R, SHUREIRE T, AMPK BI#EBEER (L 20E, 4t
it EIEE T FEF Ukl RERFIT BB A
49, Le3 YE AL EIYIAREE B R £ RS, HRIE
KFEEEBEHEZEMEX, I ERRMRBRA /YR
557, pe2 EA—TBERIKY, A1 5 L3 BEER, FE

ALK IE L EBHXARRRE B LA ER
(NaAsO,) B P KEFMMGAEREE, RITENKN
. AATHRE LI X AMPK/ULKL J@ERTE NaAsO, B
RAFRGARRIER, SENBEE AT RAIERVHR
IR LR AIE,

PB303-N BB F R (PREMSFFIEN-FE#HZNB L
BERAE). ME® K2 (FEE Eppendorf A F]).
HQuant-Max200 #8 4% B8 4% (X (5 E BioTek & B )«
236HK &R )2 A B DN (FEE Hermle 2 F]). FIER
HERHEE(EE Leica AT o
NaAsO,( 53 #fr 4, = [E Sigma 2 F)); p-AMPK(T-
172) . p-ULK1(S555). LC3. p62 — iU K — i (ZEE
Abcam ‘A F]) ; Trizol iﬁjﬁﬁlﬁﬁg PCRIZFIE. k¥
KAFNE(B A Takara 28)) ; &S EE (catalase,
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CAT). BB T | LW (lipid peroxidation, LPO) . S H1E
1k, BE 77 (total antioxidant capacity, T-AOC) . R &L 4%
2 B (alanine aminotransferase, ALT). B3 14 % B2 B8
(alkaline phosphatase, ALP) #1 = A8 71 F& ( total bile acid,
TBA) M F E(PERREREM TIZHR RN ; B
B K 8 %< IR & B 2(lysosomal-associated membrane
protein 2, LAMP2) . 243 Z& HES B(cathepsin B, CTSB)
DA ER 115 F2BE 2(acid phosphatase2, ACP2) EBEX o9&
MM FIE (P E L SBEREMRRER AR,
1.2 FIEigiHHKE

ZINLIIRTE NaAsO, K RE O ¥ M2
(LDsy) /9 45 mgkg™, BHENIRBARTHIABHRES
FEELER, 188 ENIRIT 2.5, 5.00 10 mg-kg™ 3 N
FIEAY, BER AR FIYEE 200 g, §HFYIRK
E20mL it E, M 3 NMAIRKH NaAsO, RERE K
YR 25, 50, 100 mg-L
1.3 FLIEH S AR IE

SPF 2% 80~100 g Wistar KR 24 2, ##R ¥, 1

EMNERKFELIYH O, sh¥) & =15 7l iR

S SCXK(1Z)2015-0003; FREGIKIESR S SCXK(1T)
2015-0001; sH¥)E A IF AT IE4R = . SYXK(ES)2018-
0001, KIARER/RMNERKFELKCIEZRRE
EHUEHUAELR S 1900250) o AFRFTH FIE R4A A EA
PHE @i pvherh S K RATRGIEE, AR H RS
FHFENT: BN RA—RARR, KRREEZEMN D
FIFFEBLH LA K 25, 500 100 mg-L™" NaAsO, ZA(£HA. £H
BIARAEERFELHNEK), §H 6 R(ABHLEX
REIET, SALPRAF 12 R, REEREBRES
PEN S AHIERE 6 RARBRHITHXISIRAVRN) ; KA
BHERKARHFITRS(RHARBRIRRELET
KB NaAsO, KB &, Xt BRABIRAH RK), ELEES
24 [, 1AFRRE(2543) °C, EXTIEE 45%~65%( 1K1
), BRI
1.4 KERFENBRERBETA IS

ABRESLEREARE, BISIFE. BNAFARREKR
HERETF 4%( AR E) LEREPFETE 24 h 5kt
K, EERAGEEIE, HI7E 5 um BYETIF . ERFFES
BHTF-80°C fiBtE. & Ho
1.5 FFALRFFRBIERH | RISIEIRENE

FEIREXAT AR 50 ug, IHEEARLLI 9 &%
B KBIAL 10%(RE D) BIS K, 2500 rrmin™ &
i 20 min( B OF 2 6 cm) , BN EE R, RAEXIXH
SIOTMFTLRZ ALP. ALT. TBA. LPO. T-AOC F1 CAT 7K,

1.6 FFAALRIAESAMEXIERETNE

BAEFERNFREY, A58 &F9%; B
B BX 52 5% T B 46 3k 71 &= 99 B0 42 W LAMP2. CTSB.
ACP2 7K,
1.7 SEBYRHETEE PCREICMBFLAL AMPK. ULKI,
LC3. p62 FRIKF

BY BT B, Trizol 53R B S RNA H R E R/ cDNA,
REHRITTERN. RNFHHN 5°CEM 355,
40 NMEIR(95 °C T4 55, 56 °C IR A 1 min), & AR
REERLLW 3K, KA2“EITE mRNA RIXE, L
H W BE -3-5% B2 B S B8 (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) B E{E I XTER, AMPK. ULK1.
LC3. p62 A2 GAPDH B E 5| YIF 5B L8R EY
TEBRABEM, 5I1¥F5INER 1 Fir.

x1 51F%
Table 1 Primer sequences
BEEEFR ER)(5°-3") RA)(5-3")
GAPDH TCTCTGCTCCTCCCTGTTC ACACCGACCTTCACCATCT
AMPK TACCTCGCCTCCAGTCC GTGCTTTGGGGCTGTCT
ULK1 CAGCAAGGGCATCATTCA GTACCGGGCAAATCCAAA
Lc3 GGCAACAGCAACAGGAA GGGGATGGTCTGAGTGTC
p62 TTACAGCCAGAGTCAAGGG GGTCCCATTCCAGTCATCT

1.8 RGHANEMATFELE p-AMPK, p-ULK1, LC3.
p62 EHRIA

AR R EMAE. TUREBE, 3%(FFR D #) 2
FHEERFES 25 min, BEREE HFRE 3K, WF
Mm&E =85 30 min; 230N —H1(p-AMPK, 1:40.
p-ULK1, 1:100. LC3,1:100. p62,1:100)4°C EEIL K,
BEEREL B IR 3 0%, R 5 min; TIANERIRE &ML
ESARICRILLEIRSR 1gG(1:200), EBIFE 50 min BE
Bk, BREREL & AR SE 3 MR, 8K 5 min; SAIGINN DAB
TER, BB TiEH 2 &EE], dikhEIF &Ik
BB, DARRESR, 1%(FRD#H) R IERRS
BAOWEBRKPERE, REHITHRKER,ET
MERPEMERFFHIE, X Image Pro Plus 6.0 201431
2 p-AMPK. p-ULK1. LC3. p62 BIRIAIE o FRIMERIA
EFEBYEE, £ 200 BHETEERGHLE
%, 8K WBIE 3N FEESNE, ITEFIIE
EE, PR BE=-RoABE/ME2ER"%
1.9 FirESH

S SPSS 22.0 it N3 SR I0L4E RHIT M, 1T
ERREZESHREERESESSE, ARMUx K
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o ZABILEIREBERES ED, WAL XA
LSD 7%; 3SHRiEIFEX 427K Pearson HHX 1T, 16
17K a=0.05,

2 %R
2.1 KEAFALRFBGIstRKTF
BREXAFEDPMERE R, Z4AIE ALT. ALP.
TBAKFERBYWEBRITFE X (F=12.09, 72.11
23.58, 1 P<0.05), #13R 2 Fi7R, 25 mg-L™" NaAsO, 4A
SWRAZEATKFEFEEHERITERX(P>
0.05) ; 50, 100 mg-L™" NaAsO, £H ALT 7K F i 3T FRLA F+
=(P<0.05), SXTERLAMLL, ZES AP ALP F TBA
KEFHE, BZ2IFERSRERNEMZH EAE
% (P<0.05)0

=2 ISR E 24 BRARTALS ALT. ALP 1 TBA Kk
E251 (x + 5, n=6)
Table 2 Changes in the levels of ALT, ALP, and TBA in liver
tissues of rats after 24 weeks of sodium arsenite treatment

B X(P>0.05); 100 mg-L™ NaAsO, £H CTSB [TRE K E
BB AR (P<0.05), SXTIRAMLL, SREA
ACP2 FREREIPER(P<0.05),

* 3 IIMERRSE 24 ARKEFAL CAT. LPO 1 T-AOC
KEZW (x+s, n=6)
Table 3 Changes in the levels of CAT, LPO, and T-AOC in liver
tissues of rats after 24 weeks of sodium arsenite
treatment(X * s, n=6)

(x £ s, n=6)
45! ALT/(U-g™h)® ALP/(U-g™)* TBA/(umol-L™)
XTERZH 26.44+2.60 5.170.21 102.67+4.47
25 mg-L™ NaAsO,28 25.66+3.47 6.00+0.16 105.7543.56
50 mg-L™ NaAsO,2H 29.11#2.17° 6.64+0.35" 114.66+5.28%

100 mg-L™" NaAsO,28 34.76+3.18" 7.34+0.30™ 121.74+3.99°

A5 CAT/(U'mg™)*  T-AOC/(U'mg™)*  LPO/(umol-g™)*
YFHRLH 57.73+2.76 0.850.07 0.18+0.05
25 mg-L™" NaAsO,4H 54,09+3.17° 0.64+0.06° 0.17+0.07
50 mg-L™ NaAsO,28 50.01+2.17% 0.620.05 0.20+0.03
100 mg-L™ NaAsO,£8 49.00+2.48% 0.600.05" 0.35+0.04™
F 13.51 23.35 18.84
P <0.05 <0.05 <0.05
[3E1&: UERIT, a: SXFEELALLER, P<0.05; b: 5 25 mg-L™ NaAsO, £

4, P<0.05; c¢. = 50 mg-L " NaAsO, % 5 P<0.050
Eb3, P<0.0 5 50 mg-L™ 0, 4ALL%, P<0.0

=4 IS 24 AEARIFALS LAMP2, CTSB#l
ACP2 KEZK (x +s, n=6)
Table 4 Changes in the levels of LAMP2, CTSB, and ACP2 in liver
tissues of rats after 24 weeks of sodium arsenite treatment

F 12.09 72.11 23.58
P <0.05 <0.05 <0.05
[FE]& LUEBI. a: SRALLIR, P<0.05; b: 5 25 mgL™" NaAsO,

4HEEE, P<0.05; ¢ 5 50 mg-L™ NaAsO, ABLLER, P < 0.05,

2.2 KRIFALERUIEISTR

& 4H]8] CAT. LPO. T-AOC /K ESIFESRKITE
M (F=13.51. 23.35. 18.84, 3§ P<0.05), 813 3 FE/T,

25. 50 mg-L"" NaAsO, 40 LPO /K E 5 Xt BBAMIL E R
THITFENX(P>0.05); 100 mg-L™ NaAsO, 28 LPO 7K
TR AAR(P<0.05), SXTHRAMLL, S FA
FA CAT A T-AOC 7K F39FE{E(P < 0.05) 6
2.3 KEFFALBEBEBEXIER
BREAEDTETR, BAHIE LAMP2. CTSB &
ACP2 REREESYEBERITF B X (F=3.90. 6.94,
6.35,39 P<0.05) . 913K 4 Ffi7ys, TEZSFIEN 25 mg:L™
B, RHASIRAZE LAMP2 FREREERH TSR
+FEE X (P>0.05); 50, 100 mg-L™" NaAsO, £ LAMP2
FREREIXTEBLE TFE(P < 0.05) 0 25, 50 mg-L™* NaAsO,
48 cTSB ERESNRAMLESHAEERITE

(x £ s, n=6)
A3 LAMP2/(ug'L™")  CTSB/(ugL™) ACP2/(ug-L™)

XFERLA 102.30£7.51  2882.16+218.57 7994.76+389.77
25 mg-L" NaAsO,4 97.4416.50  2705.69+156.85 7806.67+409.04°
50 mg-L™ NaAsO,£H 92.70£7.12°  2747.84+171.20 7556.67+208.16"
100 mg-L™ NaAsO,£8 93.5145.40° 2434.12+142.93  7297.14+206.80"
F 3.90 6.94 6.35

P <0.05 <0.05 <0.05

[3F Ja: SXIRALLIR, P <0.05; bl 5 25 mgL™" NaAsO, ALK, P<
0.05; ¢ 5 50 mg:L™" NaAsO, 4H L4, P < 0.05,

24 KERFFALR AMPK. ULKI.
RIKFE

BRERFEDTETR, ZAHIB] AMPK. ULK1. LC3.
p62 B mMRNAE R KT ERBYFERITFEER X (F=
23.22. 20.18. 5.46. 7.70,33 P<0.05), 80K 5 Fﬁa-\, 5
XTERLAAALL, BFBFHF AMPK Tl p62 BY mRNA FRiA
21 FFA(P<0.05), 25 mg-L™" NaAsO, ZH 534 FB4H =~
18] ULKI mRNA B RKFEERTRITFRX(P>0.05);
50. 100 mg-L™" NaAsO, 28 ULKI mRNA 3 FKFIXTHE
HAZ(P<0.05) EREFEN 25. 50 mg-L AT, F
FHSITBA 7 8] LC3 mRNA B RKFESYTSIT
FE X (P>0.05); 100 mg-L™" NaAsO, £H LC3 mRNA ¥%
R IRAFAF(P<0.05)0

LC3. p62 mRNA #%
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2.5 KEFALE p-AMPK, p-ULK1., LC3. p62 EH
FRIKKFE

WE 1R, NaAsO, 2 &5 5, K EFFALR p-
AMPK, p-ULK1. LC3. pe2 EEMRBAHNVEELER

=5 TS 24 AEXKEFALS AMPK. ULKI.
LC3#1 p62 mRNA ¥ RKFLW (x +5,n = 6)
Table 5 Changes in mRNA transcriptional expressions of AMPK,
ULK1, LC3, and p62 in liver tissues of rats after 24 weeks of
sodium arsenite treatment (X + s, n=6)

43 AMPK uLK1 Le3 P62 EREBYIBE, BHBEHINR. BEREAEDN
xi8a4R 0.80£0.08 081006  090:0.05  0.870.20 ERRA, FAEBEEWESRITEE X (F=577.17.
25 mgL" NaAsO, 48 1.09#0.16°  0.93+0.09  0.98+0.11  1.11#0.62° 262.2. 296.67. 163.43,13 P<0.05), 25. 50. 100 mg: L™
S0mg L NaAsO 1243018  098:0.10° 1008015  1.19:0.18° NaAsO, £H p-AMPK. p-ULK1. LC3 BY&E H FRIAKFIXT
100 mg:L NaAsO,48  1.57£#0.21°° 1.31:0.18™° 1.16£0.12°° 1.40:0.28" RiEAAS, B2UERSREENEZHTAHSHE
F 23.22 20.18 5.46 7.70 #(P<0.05)6 25 mgL™ NaAsO, £H p62 & H K IXKF
P <0.05 <0.05 <0.05 <0.05 S5WRBRAELESH ISR ITFEX(P>0.05), 50.
[ Ja: S534BBALLEE, P<0.05; b: 5 25 mgL” NaAsO, ZBEL %, P< 100 mg-L™" NaAsO, £H p62 & A FIAKFHITEBAAH S

0.05; c: 5 50 mg-L™ NaAsO, £Atb3, P < 0.05,

(P< 005)0 JI_IL}E 6o

[E] A: p-AMPK; B: p-ULK1; C: LC3; D: p62o 1: XFHRLH; 2: 25 mg-L™ NaAsO, £H; 3: 50 mg-L ™" NaAsO, £H; 4: 100 mg-L™* NaAsO, £, Rt 2iRE G
B, FERERRAMZEE,
B 1 TFrERsRs 24 AREAKRREFALS p-AMPK, p-ULKL, LC3 # p62 MR EA ks
Figure 1 HC results of p-AMPK, p-ULK1, LC3, and p62 in liver tissues of rats after 24 weeks of sodium arsenite treatment

xR 6 WHEMWRS 24 AESAKRRIFALR p-AMPK, p-ULKL, LC3 #l p62 EHREKFENK (x£s, n=6)
Table 6 Changes in protein expressions of p-AMPK, p-ULK1, LC3, and p62 in liver tissues of rats after 24 weeks of sodium arsenite
treatment (X £ s, n=6)

B3 p-AMPK p-ULK1 Lc3 p62
IFERLH 0.0024+0.0004 0.0149£0.0025 0.010740.0013 0.0061+0.0036
25 mg-L™* NaAsO,4H 0.0083+0.0007° 0.0251£0.0011° 0.0220£0.0051° 0.0219+0.0049
50 mg-L™ NaAsO, 4 0.0166+0.0011* 0.04350.004 3 0.04080.003 0% 0.04700.004 2
100 mg-L™" NaAsO,28 0.0213£0.0010° 0.064 6£0.004 2* 0.0695£0.004 1* 0.056 6£0.004 9™
F 577.17 262.2 296.67 163.43
P <0.05 <0.05 <0.05 <0.05

[ 1a: SXFBRALLIR, P<0.05; b: 5 25 mg-L™" NaAsO, ZBEEHR, P < 0.05; c: 5 50 mg-L™ NaAsO, £BLE4%, P < 0.05,

2.6 FZiStREIRVAEXME DT
Pearson IBX DT E R E 7R, NaAsO, £ 5 24 F

&, SR RIERT T-A0C 5388 {ATHBEFEIT LAMP2,
CTSB. ACP2 2 IEHX(3Y P<0.05); LPO 58E8{KIN
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BEFEAT CTSB. ACP2 248X (33 P<0.05), KERAFA
LB XIEIR p62 58 K INEEIE AT LAMP2,
CTSB. ACP2 2 +BX (1Y P<0.05), SHFiR{HIEX1E
FR ALT. ALP. TBA 21EMEX (3 P<0.05), WK 7,

RT BistriEpvEXME (n)

Table 7 Correlations of selected indexes (r)

Eiston p62 T-AOC LPO

TBESAMEXRIEIR

LAMP2 -0.570" 0.651" -0.200

CTSB -0.626" 0.673" -0.468"

ACP2 -0.591" 0.626 -0.482"
FHRAIERIEIR

ALT 0.722° = —

ALP 0.897" — _

TBA 0.857" = =
[3E1*: P<0.05

MRSFRGRER™E, BNSERER, X
TRLEIRE, XERRE R AFILEBA R SR
M, AR A IR AE I HA IR L MR T B K R ATR
IEEE, TR URIE. TAESAINAE. AMPK/ULKL 3@
AR XR, BEENBREBERFFRATHIRH
RIRHITIMKIE,

&I, NaAsO, 2235 24 Bl /5, R EHFHF
CAT. T-AOC 7K TBE, LPO 7KFE_EF+, $87R NaAsO, B
BEESEWNE LS. o, KEAFAR ALT. ALP.
TBA K F S, ZARIBTKIBEZESBIAERA
S S5SMatRAiLE, TEUYTREW KRBT ERRT
REHER, AIREE R AT AT (5o

AREE HRAN, TR 2 MBRESHRE
&, Mg @ BUEaARgEms  EBmA
&, BRENmMEEohal 5 R AW BT L &, 4
M-S EBIRE. Tai F ARAN, EEEMRPT
RILEEERSHABKRRZTEMNIIEEMZ 2R
=, BREA—MERBUABAEHITHRBENGRR, 3
AMESINETE5ERETIEE REBBHEX, A
ARE—MAHEEEENEOENARES, EEEME
EFRRMIFIEPRKRES, LAMP2 B T AR KE
EH—XRSRUEAR, WIRAABERINEEIRE,
ACP2. CTSB 73 5| 2 A B (A 7K fR B R By — Fh BR 1 13
PRESAMF M RRELEE L, EWA T ABRKINEE
Hiem™, ZMRERER, SREAARFELED
LAMP2. CTSB AKXz ACP2 7K 35 T P&, $27 NaAsO, Fir

KB R GEL P FEE AR ATRERRRS, it —
T T RENRR S ABEATHEERG ZBNX R, KiH
R RN SHIET S A AIIREIE i H I THEX 4D
#r, £R B8R, T-AOC 5 LAMP2. CTSB LA ACP2 2]
BFHEIEHXRXR, PO S CTSB, ACP2 2ERHEXX AR,
RTEWN RS Tl SBOREE KR 5.

AMPK BHIA KB A ENXBRATF. B
IRETEWLE T AMPK B HEBRER (L EUE LURIEE T
TEEF UKL SRIE#H B R E, ukl REREhS
B FERRRT, iLET AT BRENE RS K
LR, BB ALY, XARLERER, NaAsO,
REFEARBIFHALE AMPK Fz ULKI mRNA ¥ RKF K
HEBBR U EBREKFEAHS, I~ AMPK/ULKL @R
BUE. Lo, RRFEKN T BrEA £ RS H
EH L3 & p62, KIL NaAsO, RH /T, I3 ERNE
HREAZEM, RAEEETSHERBE; B
p62 ME B FRIA LI, XA GEE N E WM BRE T,
BEAINER IR, SHEWAAEMEARK. HXM4
DNERE R, BEISHR p62 5 LAMP2. CTSB. ACP2
Z B 20X, RNABAINEZ R ESHER A
EHi15H. LI, p62 5 ALT. ALP. TBA KF E2IEHE X,
RIPERZNAIES S5 T HEAHRHBIET,

45 £, NaAsO, KERRBESRURBA L, R
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