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BE .

[% =] Dicerl B 5MUMZIEIZER (miRNA) BYBIH]], miR-155 2 —F % ILAY miRNA, BESEE
mRNA 3’ IEEIRXLE S, S mRNA BERRSEN RIS,

[EEY] #8197 Dicerl. miR-155 FATEARERE L HHEL SRR R AF R (5 R BI1E R KA Hlo

[757%] 24 A Wistar KEEN 4R 1 ARG, BENDAXE. /P / SRERLSHIA, &
He R, MiES¥, H5EBRAO. 25, 50, 100 mg- L WHERMK AR, EERE, ¥4
248, MBELAARRELNRE. EHE, SAR—NEMEcNEE, L0045 R EREEHE
ZIARR, KIFMERAFALRIE R, B HEREBRNFFALRKRE, RBEAFSSBRNFSE
BEAYIEES 1 (SoD1) . A HESEWYIES (GSH-PX) JEE. BZE (MDA) &2, A
KIETE &8 PCRIEINZH A R ITBAL Dicerl. miR-155F1 SOD1 FRIKTF, REBANDITRA
K EATLELR Dicer1 #150D1 B HFEKT, HE A Pearson X DR IEIRIEIAIAE XM,

(4553 ] FEEREKEEIN, REAARELNRE. ENERR. SRAMEL, . &K
EREFAAREKETE (9P<0.05) ; SRSHARFHEEXH EF 39P<0.05) ; FFE
LORMIRE. =, MAEIFSERIN™E ; FF2% SOD1. GSH-Px BEIEMEIZ M T, MDA
S8 F (19P<0.05) ; FF4BL Dicerl. miR-155. SOD1 mRNA 35 RKFY EH (39 pP<0.05) ;
FF4A4R Dicerl EE KA LFt, SOD1ERFRIA TFE (38 P<0.05) » FFLALR miR-155 FRiAKTES
Dicerl EAFRAXKFERIFMHX (r=0.670, P<0.05) , 550D1 FEHRIAKFEZ X (r=-0.634,
P<0.05)

[£518] B S Dicerl ERINERARIAIE NN, BT8R miR-155 ZFRIXfF5 soD1 3’ JEENIFX
X455, iNHl sop1 EiF, S sop1 ERAFRIAMESEE T, &R AFAEHR .
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Roles of Dicerl and miR-155 expression in sodium arsenite-induced liver damage in rats SHI
Mingyang®®, HU Qian®®, Bl Dingnian®®, WANG Hongling*®, ZHANG Aihua®®, HU Yong*" (a.School
of Public Health b.Key Laboratory of Environmental Pollution Monitoring and Disease Control,
Ministry of Education, Guizhou Medical University, Guiyang, Guizhou 550025, China)

Abstract:

[Background] Dicerl is involved in the cleavage of microribonucleic acid (miRNA). miR-155 is
a common miRNA that can bind to the 3'untranslated region of target mRNA, leading to mRNA
degradation or translation inhibition.

[Objective] This experiment explores the roles and mechanisms of Dicerl and miR-155
expressions in liver injury induced by different concentrations of sodium arsenite in rats.

[Methods] After adaptive feeding for one week, 24 Wistar rats were randomly divided into 4
groups: control, low-, medium-, and high-dose groups, each group consisting of 6 rats, half male and
half female. The rats were freely given drinking water containing 0, 25, 50, and 100 mg-L* sodium
arsenite and had a normal diet for 24 weeks. The changes of hair gloss and mobility were observed,
and all of them were weighed at the same time every week. After arsenic exposure, the rats were
anesthetized and dissected, and the pathological changes of liver tissues were observed. The
activities of superoxide dismutase 1 (SOD1) and glutathione peroxidase (GSH-Px), and the content
of malondialdehyde (MDA) in liver homogenate were detected according to the instructions of
the kit. Moreover, the transcriptional expression levels of miR-155, Dicerl, and SOD1 in liver
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tissues were detected by quantitative real-time PCR (qRT-PCR), and the levels of protein expression of Dicerl and SOD1 were analyzed by
immunohistochemistry. The correlation between above indicators was evaluated by Pearson correlation analysis.

[Results] With the increase of arsenic exposure dose, the hair gloss and mobility of rats were decreased. Compared with the control
group, the weight of the 50 and 100 mg-L™ arsenic groups were decreased (P<0.05); the liver arsenic levels were increased in all arsenic
groups (P<0.05); inflammatory infiltration, vacuolation, and cell necrosis of liver tissues were more serious; the activities of SOD1 and
GSH-Px in liver homogenate were decreased, while MDA content were increased (all P<0.05); the transcriptional expression levels of
Dicerl, miR-155, and SOD1 in liver tissues were increased gradually (all P<0.05); the Dicerl protein expression levels in liver tissues were
increased, while the SOD1 protein expression levels were decreased (all P<0.05). The levels of miR-155 in liver tissues were positively
correlated with the protein expression levels of Dicerl (r=0.670, P<0.05), but negatively correlated with the protein expression levels of
SOD1 (r=-0.634, P<0.05).

[Conclusion] Arsenic induces increases of Dicerl gene and protein expression, which may promote the overexpression of miR-155 to bind
to the SOD1 3’UTR region, inhibit SOD1 translation, lead to the decrease of SOD1 protein expression and enzyme activity, and in turn

cause liver damage.

Keywords: sodium arsenite; liver damage; oxidative stress; miR-155; superoxide dismutase 1

My EmRR S, BRMER, 2—FUZ R4,
ZIRESBRG A EBRSAVE SRS ; PRI
RELIN, RESREFRETE, ZHEAHENGR
&, ERARNEEMMHENMS Y, B, HiES
SR FHSEZIAA, BEYHIH KRB, RN
RS EN ST LIS 7 S 2 2 R, ZREEsH
ENREA, AMERIH TR ERIFaRIE B

BE Y 1KES 1 (superoxide dismutase 1, SOD1)
EAAN—MHEZRAWE. XEAAFHEIM,
MBI AT AR sop1 mRNARERK TS, BEE
BHRAKFHTE, XIRRAREFEEMEREAD
H&H4%] soD1 FOERIE 1“5,

P NZBEZER (miRNA) B—XEMIEEARK
WIBBIRNAD T, —ME B 2 MZHR, EBS5
SRR A B K FRIK JEIT, Dicerl BEFST miRNA B {AFH1T
BI1]), FZAR AR ZAAY miRNA ¥, B ZABY miRNA 2 RNA ST
22 51K (RNA-induced silencing complex, RISC) BYE
EHME S, RISCEEE L IHE B A B A RS EE
mRNA 3’ 3E &1 1% X (untranslated region, UTR) & &,
512 mRNA B ARG, SHEBRIAKFE T,
miR-155 2 —Fh = JLAY miRNA, HA B £ B ik B2 8 B9 3
ERESHRMFIRATEAAUSAG, SEEERT
2R, XHRB AR S EEE,

AR AR HR A ST 2 B, miR-155 TE MR IE B p ek
SABMEPFSERRY, NAEYEEF T A Tarbase
Bz W 5 microRNA.org 73 #7339 & I, miR-155 7] 5 A
SOD1-3'UTR F 545 &, /97 f## miR-155. Dicerl. SOD1
ER ARG R RER, AR ERE L ERER
MBARBFRGEE ; B NFFERSE. FFELSR
B, S RAE X 354 A Dicerl. miR-155 A1 SOD1 Y

BEEAREATRRER, WH—F B REBATE LN
BRI R A k.

1 WREFZE
1.1 FENEZEEF

BREBEEE FE BRI Y (inductively coupled
plasma mass spectrometry, ICP-MS) NexION 2000 (3
Thermo) , AU400 2 B EhE K 3 Y. KFBHIER
(B 7 OlymPus) , MQX200 B 47 (Y (3= [E Bio-Tek) , I
TREREH (3<[E Sigma) , TB Green® Premix Ex Taq Il (HZs
Takara) , %231 Dicerl. SOD1 (32 [E Abcam) , BT &
1L ¥88 (horseradish peroxidase, HRP) #RiCLUZEFT/NE
WEFEMSR —in. —SEEAERE (3, 3'-diaminobenzidine,
DAB) E &3 (A& Servicebio) , At H LT &Y
£ (glutathione peroxidase, GSH-Px). SOD1. A — &
(malondialdehyde, MDA) & (FERIREREY
B5EPR) o
1.2 SEEezh¥ oot R b I8

) 3E SPF 2% 80~100g Wistar KR 24 R [T T K
FEYMBRARGBERLQE, SKIES A scxk (1T)
2015-0001], HEERF, BAFRMNERAKFELR
R OEEREIYE, KREREBE R2hKE, 7
H =R 79 (2543) °C, R T 45%~65% AN SRIREF T3
MNERKELKWoHROCIEZASHE, Hittds
S 791900250, £2F0 S5 39 € K B2 22 O I A R £
HESEE N 45 mgkg”, RIBILRERINF EEIEER
1/4. 1/8. 1/16 E KRR ERERE (FMRE) K
R 100, 50\ 25mg-Ll’s KERENEIRFL1ER, %
REBZFEMND AR K/ R/ ESKREHIA, &
He R, WHERF, N3 BHIMARENO. 25 50.
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100 mg-L* LA ER S 7K 7B Ko 24 Bl f3, KRB 24h,
KA09% X B ZIWMEE, DRI ZRMEZER
(ethylenediamine tetraacetic acid, EDTA) 1 & [l 2 mL
BR%E, BTFERFRAGN ; BAARAHHREHSE
T 4% ZRBPEPEE, ATFRIEHERBSRBAN,
HRATAE -80°C1R7E, FTES G,

1.3 —#&iER

ARERIAEIERELLZFE. EHE, SAR
—B R ERAMEEHICR,

1.4 FrgEaEamn

BY0.3g ARAFAEMA s mLEEER S 2mLd &L S,
=A2h EH TR B, 5—% 1 1200w, 120°C,
6min ; 8% . 1200W, 180°C, 10min ; =%
1200W, 190°C, 15min, FFRZE 0.5mL, ERE 10mL
EHERBFN. KA Ic,-MSHNATEE, %5 ER95
REN1.3%, EIUNZEF 95.3%~107.1%.

1.5 FFALRREERTHN

FREI SRR RN RARAFERE AT L, B
FFAERAM BN E T 4% ZRBEEE, kR
1TREK. AEEEE. HERBREFER,

1.6 FHALR|REMmBIETFIGT

EYAFAEAR, AkTAEEE /K1 9BBAEE,
RXARERFMEEQNSODLES, ZHMNHEER
BB R VER N GSH-Px &M, MR BLEZERLE &I&
M MDA & 8,

1.7 KEBFAL miR-155. Dicerl e SOD1 ¥ RKF
o]

F ALK A EEPCRIQN IS T R
1858, Trizol 7% 32 BY BT £4H 28 2 RNA, ¥ 3% R 79 cDNA
&, -20°CfRTF- miR-1555|4) . 1E[A 5’-CGGCGGTTTAA
TGCTAATCGTGAT-3', %[ 5'-CCAGTGCAGGGTCCGAGGTAT-3' ;
N2 U65|%) : IEA 5'-CGGCGGTCGTGAAGCGTTCCAT-3',
% [6] 3-CCAGTGCAGGGTCCGAGGTA T-5' ; Dicerl 5| ¥ -
IE[[ 5’-TCTTCTTTCTCCTCATCCTCC-3’, 2 [A] 5’-TCCCCATA
TTGATGGACATGGAAC-3’ ; SOD1 5| ¥ . 1E [ 5’-AGCA
GAAGGCAAGCGGTGAAC-3’, [ [A] 5’-TCCCCATATTGATG
GACATGGAAC-3' ; RS H ME -3- AR X S B8
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
5|4 : IE A 5’-GGCACAGTCAAGGCTGAGA ATG -3',
6] 5'-ATGGTGGTGAAGACGCCAGTA-3' s R EE : 95°C Fl
oM 30, 95°CZ 4 155, 60°CIRA 1 min, 72°CEE(H 155,
H 40 MEF, ERUUCHEAKITESEH, TE 25

HITHRIT Mo
1.8 FHELARZEAEN

FFAEALETEMNZERERBRERFM K. A
SRR, Y1A. BEE. TUREEMBEMRIRE S K
Mg a2 30—, TR 579 1:200 (Dicer1)
1:100 (SOD1), 4°CHBE L &, BB HE H AR
(phosphate buffer saline, PBS) 453X, &R 5min ;
SalmbERNR WFERRZH, ARt 1200,
= m ¥ B 30min f5, PBS A3 R, R 5min ; DAB
T8, BRKHPERLERE ; ARREZRMEZ, B
KR, ZRZEFHEE, PHUNRE R, XA Image Pro
Plus BB AN E AR W ER Dicerl. SOD1 FRiAIB Mo PHM
REZIFER, 200 ETRERBANER, &
sk BENIR 3 DMARES T, TR N EERE,
1.9 RitESH

B LUIE + FVEERT, £ SPSs 23.0 i
THIt . MIEETHITESHEKRE, FESESH
mINZABLRERRERRFEST, #—FT AL
BRRF LSD-t 1250, $EARIBIAE X1 59 M7 K Al Pearson #H
KMo HIGIKAE a=0.05,

2 &R
2.1 —RER
SRIORAE], SMRAKRBELRNE, BEHER, £

KABRY, BB ERKIHE ; SEMHARRE
E T, EGEK, EARMER, CUSKREA
BRE, EEHI M IABRBRIERE

2.2 K&

FE6. 12,18, 245, BHBABRGKEER
WIFEESITFEE X (F=3.59. 4.04, 3.89. 4.63, ¥ P<
0.05), SXTBRALLIR, RE6. 12, 18. 24 AT, H.
ERELAKRRAEY TR (P<0.05) ; SIKREAL
B, 512, 18, 24, &REHAKRAKEYTE
(P<0.05), ERME 1,

2.3 FESE

PERRAR. . BRERSAHAARFREED N
(0.10£0.02). (1.35+0.08). (1.91+0.20). (2.28+0.09) pg-g’s
ZABARHREEERABRITFRNX (F=333.38,
P<0.05), SXERAMLL, SEMAFBREENFAS
(P<0.05) ; SIRRELMELL, . BEREALAFHEE
BFE (P<0.05) ; SHKESRMEL, REHRFHS
EWHS (P<0.05),
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= xHR4A

O ARELE (25 mg-L?)

O REE(50mg-L?)

O =mREA(100me L) . a
w0 400 aab Iab ab
~
HmH a
¥ a
izl
K 200

0 ] | | | | |

S

F12F  F18F  F24A
REETE)
[F] a : SXIBRALLER, P<0.05 ; b : S{EKRELALLER, P<0.05,
1 TR SEARREAETL (n=6)
Figure 1 The changes in body weight of rats following sodium
arsenite treatment (n=6)

LI %6/E

2.4 HE R

HE RLERTI I © XTERAFFAL N\HETTE,
FFZREE195MT, FFAREESIRIN, BRESE, FZSIE
2, RIIBERE ; MEREIRELN, FFARTE.
FIiL %, M= ERE, LEXMEHMMRREMmE,
. BREAALR ] WA E R EIRIE/ NI, &5
DE 20

[E] A (XFBRAR ;B KRR (25mg-L?) ;C (HUREA (S0mgL?) ;D :
EAREL (100mg L") . BEFIKRTAMIRBETFA RN K 1A
fiRE ; EEETSARAAFART AT KR T,

2 THERIARE 24 AR K BATARRIENET (HERE)
Figure 2 The pathology changes in liver tissues of rats following
sodium arsenite treatment (HE staining)

2.5 FARELREBIENR
£ 208 SOD1. GSH-Px B8 EE, MDAS EEF 1Y
BB %Kit ¥ 2B X (F=21.43. 5.17. 8.54, ¥JP<0.05),

SXRALLI, BEHASODIEEMEY T, &R

FE4H GSH-Px BB/ 1L T %, . BRELHMDAEZ ELY
A& (39P<0.05). SEREALLLIR, BKRELsoD1.

GSH-PxESEME T IE, MDASEFHE (39P<0.05) ;
5diRERELE, SREHsopl B E S T FE, MDA
/Z\%ﬂ% (i-g P<005)o éél:%m%% 1o

®R1 THREEINRE 24 AFFKEAFSK SOD. GSH-Px Eg/EE
RMDAEZEL (xts, n=6)
Table 1 The changes in SOD and GSH-Px enzyme activities and
MDA contents in liver homogenate of rats following sodium
arsenite treatment (x+s, n=6)

285 sop1/ (Umg")  GSH-Px/ (U-mg™) MDA/ (nmol-mg™)
XPHRZH 296.53+11.42 357.49+28.92 0.48+0.05
ERELR (25meL?)  277.51+9.64° 326.85+41.67 0.51+0.05
IREELR (50mel’)  266.53+15.39°  304.69+44.70 0.56+0.05°
EREELE (100mg-L")  238.40£9.52°  250.32457.70% 0.64+0.06™
F 21.43 5.17 8.54
P <0.05 <0.05 <0.05

[E] a . SXMBLALLER, P<0.05 ; b : SIGRELALLE, P<005;¢c: 5
FIRELAELER, P<0.05,

2.6 BF4HZE Dicerl. miR-155 K% SOD1 mRNA# 3
KT

KA |8 AR FFLE4R Dicerl. miR-155 A&z SOD1 mRNA
BRIKFERYERITFRX (F=5.26. 7.75. 10.01,
¥ P<0.05), SXTHRAMELL, &REHFAER Dicerl
mMRNA R RIKEFHF (33 P<0.05) ; . BRELHFA
21 miR-155. SOD1 mRNA B RKFIgHE (39 P<0.05),
SERELAMLL, SREHFEL Dicerl mRNATE R
KFEFE (39P<0.05) ; & ARE HRFLHLR miR-155 %%
RKFEHE (33 P<0.05) ; F. EREHIFHLR sop1
mRNA B RKFEH S (39 P<0.05), 5HRELRMALL,
=K E 4B BT 4B 4R Dicerl mMRNABE RAKEFA = (39 P<
0.05), AR A 3,

3
. m 3$ER4A
2| B EREARS mgL?)
O FRELH(SOmg L)
o8 . 0 EREAH(100mg:LY)
"ﬂ 2 abc
T ab
% ab
L
s
c 1
€
0

Dicerl miR-155 SoD1

[F] a1 SEEALLE, P<0.05 ; b : SREALLE, P<0.05;¢c: 5
FIRELALLE, P<0.05,
3 IFiRERsAAE 24 ARARIFHELR miR-155. Dicerl &
SOD1#%R&KiE (n=6)
Figure 3 The transcriptional expressions of miR-155, Dicerl, and
SOD1 in liver tissues of rats following sodium arsenite treatment (n=6)

www.jeom.org



#5435 5523 &% | Journal of Environmental and Occupational Medicine | 2021, 38(6)

647

2.7 FHALRREALER

THRWESE, SERBANVERNE 4 &
B8] A R AT 4H4R Dicerl &2 SOD1 EHREERIIES
HEE X (F=17.75. F=38.10, ¥JP<0.05), 531HE4AH
FaEL, S RAFTLAL Dicerl EAR KIS, soD1

3 %
o Rt B

GE] A : SRR ; B @ IRELA (25mgL?)

=

0.20
I TER4A
O EREA (25 mg-LY)
015 abc O FRELH(50mg-LY)
ﬁ . , T O =REH(00mg LY
a
§ 0.10
=
B 0.05 =
0.00
Dicerl SOD1
[E] a : SXBBABLLER, P<0.05 5 b : SIRREHRLLER, P<0.05;¢c: 5

FIREALLE, P<0.05,
5 TEsEAEE 24 A AKX RIFHL Dicerl, SOD1
TR BEE (n=6)
Figure 5 The average optical density of Dicerl and SOD1 in liver
tissues of rats following sodium arsenite treatment for 24 weeks (n=6)

2.8 Pearson tBXIE52

TR AS 24 AR, KEFHLAmMRI55
Dicerl A FRAKFZIEHEX (r=0.670, P<0.05), 5
SOD1 ERFRIAKFEEHAMEX (r=-0.604, P<0.05),

3 e

i R ENEEHLRE, BASFRGAR
EMRATERS, RIERTE", MEERER, ¥
TENEIARE, BRRERRRAIE TERYHR I &5
RBIKBRIRRL 0, AR LI, THERRREAR,
FF£E4R miR-155. Dicerl. SOD1 BRI RAIYF S, FF

; € AREAR (somgLl) ;D :

ERRAY T (33P<0.05) ; SIEKREAMEL, =
KEHDicerl EAREAS, . BREHFAHR
SOD1 EAFRIKY T (39 P<0.05) ; 5 RERELL,
= 7% E £ Dicerl. SOD1 & B KX T B (39 P<0.05),
ERIE S,

SIREL (100mg-L) o 1 : Dicerl ; 2 : SOD1,
B4 THERIARS 24 ARABFARFEHNLKER

Figure 4 The immunohistochemical results of rat liver tissues following sodium arsenite treatment

2840 Dicerl EH&RIAFA S, SOD1 EHRIA T,

ZS A 5 A Y B B S R AL IR K Bl B AR & K R AT
PAIRE, FRER, SRMAKXRHIESIE TR,
ERER KB REAERDFPSER ; BER
HFIREEM, KRAZEKEE, FoaEEm, 8
GEPRENFIE - MR R. ZERETR, HEXN KR
S ERMARERYE, #—FPREFNELR
oW, FRHBAAXBLEMAERZENRIEFZNE, £k
SERREA, KBRS KRR GIE R AT I,

SOD1. GSH-Px 2 M EEN B A B HERIFRT,
MDA ZREFE &&=, E1RKT ] &R IE
RURIHKFE M, EREM, FEEZREREEMN, X
RAFA1%K soD1. GSH-Px E4 1 T, M MDAB &Y
EFH. ZERRETR, MIESTRUNE, TER~E
B A=) R REW M BB R AE HR, AIREIERK
AR R, AE—FRITEESEMRAIH S ARG
ME, KRR T sop1 BERE, EREM, HEE
RpIREIE AN, SOD1 mRNA RIAZIIEMMEZE B
RIEZH T ; SEAHEFEAARER -, X
BN, AIREFEEMEREIAENE], 1% T sobl
o =F .

mRNA FUTRTEE AR X FIE LREEEA Y,
B ZAHI miRNA 22 RISCH R EEM AR K S, %
RISCE & 1ABEIE T Fl & B 4D XT B9 75 70 5 #E mRNA
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FUTRE G ™, Y4B ZESH, RISCR .
1% 1E F 2 308 mRNA PR R S BN IR 06 M, AR
o, s WHRERSh RS REIG I, KEAFHLR miR-155
RIREWZ M EF ; IR WHER N EE B i miR-155
Rk, BXMUPMER, KEFALR miR-155KT5
SOD1IERARKKFENER, EEEMEEFIA
BIZ I, #EM miR-155 7] 5 A SOD1-3'UTR F5I&E &.
= RIAHI miR-155 A gE@IE 5 SOD1 3UTRE &, 1!
soD1 &R, 8 sop1 EBAFRIKF L,

Dicer1 BETSBI LT miRNA BI{A, FEARAFARY miRNA B,
miR-155 2 —F % JLAY miRNA, $27 Dicerl A] gE@ T
5Y 1) miR-155 AR, 4 BRI miR-155. AR K
I, Dicerl W RME R RAYFEL IR IR EF R
FEREmIEm ; BAXxtomt LM, KEFAR
miR-155 7K 5 Dicerl EA KRIAKFEFEHERIEAE
KK R, ZAERIRT, 5| Dicerl KR M, B
IXBY Dicerl BJ REE ANRT miR-155 BI{AAY BT ], S
A miR-155 1€ LM EE T EE R RIE,

S, KIRRELI : I8IES Dicerl ERNERR
IRIE N0, BIRE(R#H miR-155 & FRIX/55 soD1 3'UTR X
55, 1EIsop1 #1iF, S soD1 BB FRIAMESEM
P&, HMISMATAER . &SRR NEH— T IBRIHE
B B K ST A1 38 IR 2 7 B2 IE,
BN S256 R BEFA L35 BB miR-155 Xt soD1 AR EEF,
R FH—L8iE miR-155 ISR ZRIALILIEIE miR-155
A sop1 3’UTRFEARIEIFNAEE X Ro

SEXW
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