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= (P<0.05) , AT IPHIARIAEREM (P<0.05),
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Relationship between autophagy and apoptosis of human embryonic lung fibroblasts induced
by sodium arsenite WANG Xin-yue, WANG Su-hua, WANG Li, ZHAO Yu-hang, GAO Yan-rong
(School of Public Health, Baotou Medical College, Baotou, Inner Mongolia 014040, China)
Abstract:

[Background] Arsenic can cause cell damage, autophagy, and apoptosis, but there is no clear
boundary between autophagy and apoptosis, and their relationship is unclear.

[Objective] This study is designed to investigate the relationship between autophagy and
apoptosis in human embryonic lung fibroblasts (HELF) treated with sodium arsenite.

[Methods] HELF cells were cultured for three days and then randomly divided into a control
group, three sodium arsenite treatment groups (5, 10, and 20 umol/L), an autophagy inhibition
group (20 umol/L NaAsO,+5 mmol/L 3-methyladenine), and an apoptosis inhibition group
(20 pumol/L NaAsO,+20 umol/L Caspase inhibitor z-VAD-FMK). After 48 hours of the designed
exposure protocol, the cell survival rate was detected by MTT assay, and the morphological
changes were observed under inverted microscope. Proteins were extracted from supernatants
to determine the contents of interleukin (IL)-1B, IL-6, interferon (IFN)-a in supernatants by ELISA.
The expression levels of autophagy related proteins p62 and LC3 were detected by Western blot
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and apoptosis related protein caspase3/7 by Caspase kit.

[Results] The cell survival rates of the sodium arsenite treatment groups, the autophagy inhibition group, and the apoptosis inhibition
group were significantly lower than that of the control group at 12, 24, and 48 h after treatment (P<0.05). With the increase of exposure
concentration, the morphology changed from tightly arranged spindle cells to loosely arranged round cells. The expressions levels of IL-1f in
the supernatant of HELF cells in the 10 and 20 umol/L arsenic exposure groups were increased (P<0.05). The expression levels of pro-
inflammatory cytokins IL-6 and IFN-a in the supernatant of arsenic treated groups were significantly higher than those of the control group
(P<0.05). Compared with the 20 umol/L sodium arsenite treatment group, the expression levels of pro-inflammatory cytokines in the
autophagy inhibition group were higher, and the expression levels in the apoptosis inhibition group were lower. Compared with the control
group, the expression levels of LC3-1 and LC3-Il proteins showed an upward trend, while the expression levels of p62 protein showed a
downward trend in the arsenic exposure groups. Compared with the 20 umol/L sodium arsenite treatment group, the expression levels of
LC3-1 and LC3-Il proteins were decreased (P<0.05), and the expression level of p62 protein showed an increasing trend in the autophagy
inhibition group; the expression levels of LC3-I and LC3-Il proteins shouled an upward trend, while the expression level of p62 protein showed
a downward trend in the apoptosis inhibition group. With the increase of arsenite exposure concentration, compared with the control group,
the expression of apoptosis-related protein caspase3/7 in the 10 and 20 umol/L arsenic exposure groups increased (P<0.05). Compared with
the 20 umol/L sodium arsenite treatment group, the expression of caspase3/7 in the autophagy inhibition group was increased (P<0.05), and
the expression of caspase3/7 in the apoptosis inhibition group was decreased (P<0.05).

[Conclusion] Sodium arsenite can induce inflammatory reaction, autophagy, and apoptosis of HELF cells, and there may be an antagonistic

relationship between autophagy and apoptosis.
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BIRWHNEIT RS, REME, SBERRSKR
fh, TEECUSHMBHN ALY, EIt, FHiF2E
SREENHRBEZ— LRRHWRS ] SHA
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AT SREPREREAY, ARERS AT
REBRAR, AARIES L RRRME s AL
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RASFEMAREESE. RERF. AEE%. 4Hi0F
THZW, MMITICTEHER IS 5 HELF R B %
S5BTHXR,
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1.1 FIE4AAR

HELF R84k (ABRBT AR AT EARRR, P EEINE
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1.2 FERAFISNE

TLFRER A (A 99%, FEME N B ERAT
FBRAE), B4 MmIA. MK E Eagle I5FAE. FRES (LU
&B5IBI), IL-1B. IL-6. IFN-a AT E (FEBEEERA
&), LC3. p62 F1iK (E[E CST) , caspase KK IAFIE
(32[E Promega) , HAEIEFRHE (32E Thermo) , B\
(FEKDHUNEBERAE)
1.3 fRERMNEL RFmEE

HELFE A /EEF 10cm ARIEFME, NN
21E 7K (DMEM+FBS) , B 3d BIR—RIFHRE, #
TR R, FF. AREFEHTMITRR, B4
FEBEM 2 AT IRE. WHER AR EAH. BWINHIA.
ATIPEIE, WERABMIESR, NN 10mL TLIEF
B WM BEEA D FIZIMAN 10mLKRE A 5. 104
20 umol/L BY NaAsO, 7B % ; BREHNHEIZA NN 10 mL K
FE 79 20 umol/L BY NaAsO, 78 & M K FEE 79 200 mmol/LBY
3- BEARIZRS (3-meyhyladenine, 3-MA) 250uL ; AT
HNHIZA A0 10 mL KR E 9 20 pmol/L BY NaAsO, 7B & &
R FEE 79 1 mmol/L B Caspase ) §ll 7 z-VAD-FMK ( f5 18]
#Rz-VAD) 200 uL, Z3 48h [GIREAMRIEFR R LB R
ERHITHEELK,
1.4 HRFEFEMBRMTT LI

RAAEERBEIRAMESFRET, WEXTE
HAARREH EEAMERKRE, BAMEEIEFT %67
R, IONBEREZY), 5%C0,, 37°CHEE 48h. &
FLION 20puL MTTIB R, H4EIEFanfE, RIEETR,
NOREFLRE R R FFLION 150 uLl ZHRE VN,
RIRS% 10 min, AR A. BRI, 490 nm &b
NEZFLBNEEE (D), ITEHAREEER,
1.5 FE5TER MR 5 R/IME

A EEEE, JE, 10000xg B 10 20 mim,
FELER, MABRTAXZE, 4°CEEIR. &
EEER, ABERE HBRPRAERIX, R 5min,
A 1% R A REEHEM2h, B8F . B (&
fatb1: 1) MBS 1L, BIBF . BE (FFRL3:1)
SOEERES 3 h, BTN RIRR, BEmEE,
TE70°CINFAE R, IR 70 mm B9, BET BRI
HELF B {7,
1.6 ELISA &N IL-1B. IL-6. IFN-a

96 FLIRIGITEFL. TBEFL. HFmFL. MATEFLF

IONIZ L GRS RR 47 B9AF &R, #F GRFLA IO S0 uL ¥
&, BRLMANEYE oL, & EHIRER, RREDER
4], 37°CIEE 30mine REFLARME, SFLIONER
300, FIFIESR 30s, ERAKEK LIBT, LItEE
5%, BFLIIANFEMZEssouL, = EHIRE, BEES
&5, 37°CHE B 30 mine A EFLRIE, BFLIINGE
FR300uL, BRER 30s, TRk BT, SNkE
Es5k, BILABEMAEBRA. BEsouL, & L3R
I8, BREZRS, ERENXMEE 10min, BXH 967
1R, IOINEIER S0pL & IER N, EFRY T K 450nm
WM D 1E, 1RIE D EiITEHERRE,
1.7 Western blot ;A4 LC3A/B-1 . LC3A/B-II . p62

A AE PR AEEIMNNER, BB O
12000xg. 4°C. Bi(x20min, IRIAMESER, TXE
=B RERFIINIEE R SDS-PAGE & B ¥ SRR F
&, 100°CEAAGAMF S min L E, UFESTHER,
K& f5 15 & B R BN SDS-PAGE SIS SR FL R, K45
BEBEIRE80~100V, D BKRBEIKEN 120V, ¥
F&o I\ Western #AR, TEFRR LR8N, 37°CE
4 1ho ZRIEEABAFIMN—I 5, BERRENR
B8, [ F3 Quantity One. Gel pro analyzer. Image J &
43 Western blot FHHITEE DT, ITHEHAETE,
1.8 caspase3/7 RILHN

¥ 96 FLAR MIBFFFEEN LY, F &I =R, 3 100 pL
Caspase-Glo I FIMAZ AN 6 FL A ER L, AEZEF
FEAEBEIR, HER SR LRERE830s. &
m (18~22°C) ¥ B 2ho TEANIMMN BN & A MTH
BERY ZIHEEREAR N EIREXNE MF MBIV (B,
1.9 #itESR

SR FE SPSS 17.0 R FH1THIT D ifre REILR[E]IIEK
tbR KA MG ITRERR A ZED T, HEERMR
bb3 5 ZE TR SR A LSD-t 130, 1030 7K a=0.05,

2 4
2.1 WRFEEERTEEFETK
REGHELFAMESFLRENT, HEERKR
ETRRAF, BRFEHEEZ (B1), SRSAME
FEE SRS R EMTERIE N, AREFEEEREMTHT
PRBUEE ; RFE 48h [T, TE 20 umol/L BTARE 17 IE X
PEELYS0%, SAMMFERELRS 12, 24, 48hf7
PEMET3IHRAE (P<0.05) . TLE 2,
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[F] %‘éﬁéﬂéﬂiﬂﬂﬂ;,_\ﬁﬁlﬂ/, Hlﬂ,iﬁlzi“ﬂl]o A :XFHR ;B :5umol/L ;
C: 10pmol/L ; D : 20pmol/L ; E : 20pumol/L+3-MA ; F : 20 umol/L+z-VAD,

E 1 IHHERsIZE 48 h f5 HELF 4BRRAZSF 2R (x100)

100
80
g\i
M 60
i
40
=
=3
20
0
0 5 10 20
THERTIZRSRE (umol/L)
M12h MW24h MW48h
[F] = : 5348R4ALLER, P<0.05,

2 WHHERSHA SIS HELF ARR7EERMT I

2 RUEEFEE

53+ A4EEL, 10, 20 umol/L IF b ES §h R 25 £
HELFARE BB RPILIBRAEAHS, BE 20umoI/L
FHARIRE ; 520umol/LAAELL, BNEHNEIE IL-1B
RIEEZEAS, BAUINGAZFENBEE, SXTRA
HAtt, S ERES B LE HELF 4BRE 55K IL-6 ik
EHE ; 520umol/L AL, BEIIHIZE IL-6 RiXE
EFA ST, BATINHIEREE (P<0.05), SXTERA
HEtL, B ERER TR H HELF R BB R IFN-a R
REHS, BHE20umol/LFAZEIRS ; 5 20umol/L
(AL, BRINGILE IL-18 RIAEFS (P<0.05), AT
iNHILE 2RI, IR 1.

®1 FELHERAZEE HELF 4889 IL-1B. IL-6.
IFN-a &£ (xts)

B3 IL-1B IL-6 IFN-at

pugizl 6.434%1.102° 97.778+1.154° 9.104£0.259°
5 pmol/L 7.432+0.672° 124.993+2.919% 12.309+0.755*
10pmol/L 8.718+0.990° 196.331+2.123* 15.545£0.703%*
20 umol/L 9.108+1.167° 155.089+3.911° 18.502+1.407°
20 umol/L+3-MA 9.343£0.789° 176.654+2.756° 20.654+0.675
20 pmol/L+z-VAD 8.93240.657° 150.785+1.896™ 16.765+0.658°
F 8.094 15.452 12.207
P <0.05 <0.05 <0.05
[E] a : S5x3884HBLL, P<0.05 ; b : 5 20umol/L4H4BEL, P<0.05,

2.3 Br/ME

FRERFA L5 48 h fT, 5umol/L A H IR BB/
K ; FEEZFREE, 10, 20 umol/L A B M/ MAZE
N ; BNSIARRA T SR TG4 (20 umol/L
NaAsO,+z-VAD) HII B W&/ IMA, 10N BREINEIFI 3-MA
fEER/IMEESK (B3).

[E] IasikmBm/ VA, A: 7488 ; B : Sumol/L; C : 10pmol/L; D :
20pmol/L ; E : 20umol/L+3-MA ; F & 20 umol/L+z-VAD,

El3 IrisEashs HELF 8RR 48 h fE4BRR A B M)A (x100)

2.4 LC3A/B-1.LC3A/B-1l. p62&&

TR A S, SXRAML, SRSsHER
MXEHLC3-. L3I RIEAEEFHASHIES, p62
FIAE EFHFEEBIED . 5 20umol/L NaAsO, £HA8LL,
B BEHNHIZE LC3A/B-1. LC3A/B-II TRIXERFE (P<0.05) ,
TiNFIAREEEMHSHIED . 5 20umol/L NaAsO,
¢ArELL, BRRINGIE pe2 RIXEFA S (P<0.05), BT
1NHl2H p6e2 FRIAE ZPREAIEL. WE 4,

0 5 10 20 20+ 20+ 15
3-MA z-VAD ?
b b
pez....--ﬂ@l-o P
— e

7 a
a
e — o s

GAPDH 0.0

0 5 10 20 20+ 20+

3-MA zVAD
IHFERERE (umol/L)

A RIARE
oORr N WA GO N

20 20+ 20+ Y0 5 10
3-MA z-VAD
TFRERFREE (umol/L)

0 5 10 20 20+ 20+

3-MA z-VAD
IHRERFREE (umol/L)

[E] a: 533884B48LL, P<0.05 ; b : 5 20pumol/L4B4ELL, P<0.05,
B4 TiHERshEE/5 HELF 4188 p62 (A). LC3A/B-1 (B).
LC3A/B-1I (C) EATIAKFE
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2.5 caspase3/TSE

Z£R BN, FNEIZRELHHELF H caspase3/7 BES
XTHRZE (32.8+1.9) #8LL, BEE W AFERFAZL B /R EIE N,
caspase3/7 B EZMIE H 8 (37.241.7. 40.6:2.3,
48.0+2.9) , 10. 20pmol/LLAEREFITFE X (P<0.05),
5 20umol/L NaAsO, 28 #8 Eb, B B& #0 &l 28 (20 umol/L
NaAsO,+3-MA) A T- 48 X & B caspase3/7 RiX &
10 (51.622.2) , AT HNHILH caspase3/7 RiAZE D

(27.0+1.4) (P<0.05). TLE 5,
60
ab
ab
b
Ib I I I I Iab

O I} I}

0 5 10 20 20+3-MA 20+z-VAD

THEREHIRE  (umol/L)
[E] a: 5x3884848LL, P<0.05 ; b : 5 20umol/L£B4ELL, P<0.05,
5 IEMERAREG HELF 4B caspase3/7 RiXKF
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© © o o
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3 Wig

M SREFEITEXERRMARETAERTN
fBtnz —, B RER, REMT 5| R4apmgE",
ERER 5 EHAMET, ALIEEIARERINRE
INEISERE, MMERSREL S, ARFERAS
B, HEBERSHEEKMRSHIEEM, AR
ESEZHRETN, BEHENREZENER. B
AR B R R E F B RA 2 0] fe B IE As R A 2
SERHREE, ZALKRER, ERF48h FHBER
A F IL-1B. IL-61 IFN-a BAEF 5, F7E 20 umol/L BT 41
KM RNERIRAK, WAZRERREED SHHELF
&R E#ih, RIENAERRERE SRR B REAE
TRINLEIZ —

BHRE MO BRAERNIE, B AR ARG
FRAREARIL S B Y, B— I ohdSdis. RIEER.
07 FHEL THEENRER LUK B &2 A7 8 5
(microautophagy) . 9 FH RN S8 B % (chaperone-
mediated autophagy) « IZE3¥ 14 B (selective autophagy)
FMEBW (macroautophagy) o TEIFZ TR INERE!
HBREEIEIN, AlE RSt T NIRRE, mEIEN
— iR B B, SEEEMARETIET. Eit, B
mEa] BESLfR L B A RAMEANEFNF, BHBIRETR,

EIPERER 25 HELF 4BRE 48 h [, 5. 10. 20 umol/L 5
HHAHEM B NME, FEERSFIEAIEM, BB/
RZ ML %, Western blot SEI04ER 7R | NaAsO, 25
EREEZRSHEMIEM, AP BEWEXEDLC-| |
LC3- 1l TARKFZE AT EF, p62 RIAKFETE, T4
TR TSR 2-vAD [&, 5 20 umol/L 2 E4H1ELL, A
- #0 #1 4B (20 umol/L NaAsO,+z-VAD) LC3- | . LC3-II
RIXAKEASD, p62 RIAFF(R, B AAE T HINF
AR BE%KERMAS. TILHRMEET 480G,
caspase3/7 RIAEMELRSHEVIE MMM, M
N &l 2B (20 umol/L NaAsO,+3-MA) caspase3/7 KA =
RS, FERINGEARATKERMAS. 4
R ERAMAREA T SHARNRHIEFEHARIET S
R, WEARAEEEMIEERE, FEABRE
B R ESAREE D, EE—4ET, HRNIFSHE
FrESARARFNERIET, HiFSERIH
BTAREET, BADHN . SEXR. xR #
Bk F 418, ARSI AR 7E U AR ER B % 25 HELF AR
48h f5, WHRER NS 0] LIS B HELF 4BRE3R1A, 5
EESE T =RIE S, AR R ANIGR, HEEERIES
FIERVIE INMRAINE, TR IAG S S EHELF
MR IER, RETHRBERSHRBFT, =&
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