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[EEY] #8979 miR-145 ] PTEN/AKT/mTOR BRETEBREIZ B M 45T R ARRR = P A1 Ao

[7575] sh¥IE5: SDZFE 20 2, MNP AIEEXRA(EEIRNES) MESRH~4A
(10.65 mg-kg " WHAERINARES, EBAFI 10 mLkg™), B4 10 B; BRER=HHIR
Fla(3E 5~6d), WEMARRELHLR, BYEE PCR(RT-PCR) H2MH/)\ RNA-145( miR-145)
BERRES A Sk N E B RUREYI(PTEN) . 2 BMES B(AKT) . HALI BB RIEER (mTOR)
mRNA FYFRIXIKE, T HENIER N PTEN. AKT. mTOR. p-AKT. p-mTOR Z& H FRIAKF, 4HA
SR8 Bk ENNEFEMIER(HTR-8/SYNEO AARE) 9 AXTHRLE. FHAREFLH. miR-145 ni%%
KA. PR +miR-145 T RIXA, FAMEE S 5x10° 7L, R EBFIEH 20 pmol-L,
EFIRIEAR 37 °C. 5%C0O,, IR 72 h, MTT SEM AR ER, £RESR ’é&ﬁ%%%ﬁéﬂ/
B8, AR AR NAT-7K T, Image J Angiogenesis Analyzer 1.8.0 f& 14 I E 4R 2 M
KEMBMEHRE,; BERNEBNQNIERN S AR SRR,

[LER] ()R K: SEEXNERALR, MEAERTHREELR miR-145 RiIXAKEAD
(P<0.05), PTEN. AKT. mTOR mRNA & H & B #1 p-AKT. p-mTOR & B X K F & |
(P<0.05), (2) 4RI 00: EXTE?éﬁttix,ﬁ"‘*iH\ miR-145 T RIXLH ., FHEF+miR-145 1L
RIAPETE. PBERHE. RnEKE. RMEHERE, ATEAS(P<0.05); 5
B, miR-145 T RIAALLE, FRFmiR-145 T RAAEER, BREFEHEKE. 2
MEKE. fROEHEREE, ATXRKEAE(P<0.05) . SXTRALLE, MESH. miR-
145 T RIXLH . B E +miR-145 1T FRIXLH miR-145 mRNA FKIA K F+ 5 (P<0.05), PTEN,
AKT. mTOR mRNA & ELZE B p-AKT. p-mTOR & H R IAKFEE(P<0.05); SHEEFAH.
miR-145 3 FKIA A LL IR, BRZLE +miR-145 13 FRIXLH miR-145 mRNA RIAKEFHF(P<0.05),
PTEN. AKT. mTOR mRNA X ELZE B p-AKT. p-mTOR & HFRIAKFFEIE(P<0.05),
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Role of miR-145 and PTEN/AKT/mTOR pathway in rat abortion and damage of trophoblast
cells induced by arsenic exposure PENG Tao, MEI Xuefeng, LI Xiang (Department of Obstetrics
and Gynecology, Banan District People's Hospital, Chongqing 401320, China)

Abstract:

[Background] Exposure to arsenic can damage trophoblast cells and thus induce abortion, but
the mechanism is not known.

[Objective] To investigate the role of miR-145 and PTEN/AKT/mTOR pathway in arsenic-induced
abortion and trophoblast cell damage in rats.

[Methods] In the animal experiment, twenty SD pregnant rats were randomly divided into a
normal control group (saline gavage) and an arsenic-induced abortion group (10.65 mg-kg™
sodium arsenite solution was administered by gavage, and the gavage volume was 10 mL-kg™),
with 10 rats in each group. After the miscarriage occurred in the arsenic-induced abortion group
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(5-6 d after exposure), placental tissues were collected from the two groups. The mRNA expression levels of microRNA-145 (miR-145),
phosphatase and tensin homologue (PTEN), kinase B (AKT), mammalian target of rapamycin (mTOR) were detected by real-time
guantitative PCR (RT-PCR), and the protein expression levels of PTEN, AKT, mTOR, p-AKT, and p-mTOR were detected by Western
blotting. For the in vitro study with immortalized human trophoblast cell line (HTR-8/SVneo cells), a control group, an arsenic exposure
group, an miR-145 overexpression group, and an arsenic exposure+miR-145 overexpression group were prepared and cultured for 72 h
with 37 °C and 5% CO,, at cell density of 5x10° cells per well, and the arsenic exposure concentration was 20 pmol-L™". The MTT method
was applied to detect cell viability, crystal violet staining to detect the number of monoclonal formation, flow cytometry to detect the
level of apoptosis, Image J Angiogenesis Analyzer 1.8.0 plug-in to evaluate total blood vessel length and total blood vessel number; the
detection indexes and methods of genes and proteins were the same as "animal experiment".

(1) In the animal experiment, compared with the normal control group, the expression level of miR-145 mRNA in the placenta
tissues of the arsenic-induced abortion group was increased (P<0.05), and the expression levels of PTEN, AKT, mTOR mRNA and
proteins, and p-AKT and p-mTOR proteins were decreased (P <0.05). (2) For the in vitro study, compared with the control group, the cell
viability rate, number of monoclonal formation, total vessel length, and total vessel number were decreased, and the apoptosis rate was
increased in the arsenic exposure group, the miR-145 overexpression group, and the arsenic exposure+miR-145 overexpression group
(P<0.05). Compared with the arsenic exposure group and the miR-145 overexpression group, the cell viability rate, number of
monoclonal formation, total vessel length, and vessel number were decreased, and the apoptosis rate was increased in the arsenic
exposure+miR-145 overexpression group (P<0.05). Compared with the control group, the levels of miR-145 mRNA in the arsenic
exposure group, the miR-145 overexpression group, and the arsenic exposure+miR-145 overexpression group increased (P <0.05), the
expression levels of PTEN, AKT, mTOR mRNA and protein and the expression levels of p-AKT and p-mTOR protein were decreased
(P<0.05); compared with the arsenic exposure group and the miR-145 overexpression group, the level of miR-145 mRNA in the arsenic
exposure+miR-145 overexpression group was increased (P < 0.05), and the levels of PTEN, AKT, mTOR mRNA and protein as well as p-AKT
and p-mTOR protein were decreased (P <0.05).

miR-145 might be related to abortion due to arsenic exposure. miR-145 could inhibit the proliferation and angiogenesis of
trophoblast HTR-8/SVNEO cells, and promotes their apoptosis; the mechanism may be related to the inhibition of PTEN/AKT/mTOR
pathway.

microRNA-145; phosphatase and tensin homologue; kinase B; mammalian target of rapamycin; arsenic; abortion; trophoblast
cell

BAMBE, NZRLZFABARNBERNEXE
A, BRIMEXR FHERES RIS ZTEH0E
miR-145, PTEN. AKT. mTOR FiA xR ERIRIE; B
ASHF 53 99 51 M h 47 52 30 A 48 B 5236 7R N IRIT miR-
145 F1 PTEN/AKT/mTOR B SRR SRR R, X
B AMA SR AREIE ISR,

MIZFLRERRE BERBEEMBEER.
TATRER AR MY SL IR RRR, M5 R~ FER
B, AR ABN THRRBRENTIREXEE,
FEARNIRE S EFERENERS, IR~
XM, %77 RNA(microRNA, miRNA) @ —2 4y 23
TZEBR A PRV B2 5% RNA 73 Fo FFFIESE miRNA 77
FEHRAEER EEEFRNALNBRALS D, %
7]\ RNA-145(miR-145) S AT 40 1)/ )\ R AR BE BX 4T 28 48
FRA9IETER, b9 miR-145 BT BN E-6 RiEFK

EESREREHEY BERBMKNAZEEREY
(phosphatase and tensin homolog, PTEN) & miR-145
B9 88 457, PTEN X 8% A BE AN BZ -3, 4, 5-= B R

( phosphatidylinositol-3,4,5-triphosphate, PIP3) i 17 2%
W B2 1k T 7¢ 2 1% B2 AILEZ 3 JBX BB (phosphoinositide 3-
kinase, PI3K) YA AT 7, S HE T EARRYE L HBE
{5 % B ES B(protein kinase B, AKT) J& 1. HELTH#)
& 1A & = 8 = H(mammalian target of rapamycin,
mTOR) B9 N EEARE AT B AMRILE. £ KA TH
EIEVERY, BT RAE, PTEN BRSNS AT E
", PTEN/AKT/mTOR 15 S8 & AI 8 T3 7 = G M % 75

50 R{KE
180~220 g BY Sprague-Dawley(SD) K Rk B EFHEFR
AEHIRA L0 [ FRIIESRS SCXK( =) 2018-0013,
BIBIES: SCXK( =) 2020-0001], MR F, i FUE R
R 11 N AR ERT, SHEREWRAR, TEH
At 9ZH 0d, IR LR A EHREEE 201, 8
ZRIEBAERN D NIEEXTIRA 10 2. BESR
=40 10 R, WS Rr-AS B U ERIARES
(BRXBHALEETIERRER, BH RN RR
FHIFIE A 10.65 mg-kg™, B AT 10 mL-kg™), IEH
BRI S AT EIRER RS, 3435 5~6d GMA
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X R AEEP AR & 1T B 8 (3=E & B th#¥) HB-415
BEIZHTY, BEERIRLIME 4 MHz, KIE KIRAEH,
EARBRHMB%—ALAR NTIRIRER R 0ET
IRIE . IERXTRARBREE LS, BB WTER
B IREZWEAR KFELE,; BWEASHLPHMT
miE, B EBILERATIRE, BMRKRAEBY, SELE
Bl RELSL 5 7 RETATERA KRR, WERRERAR,
AT /5%: miR-145. PTEN. AKT. mTOR. BSERTL AKT(p-
AKT) . BEER1X mTOR(p-mTOR) 53 FFRIAKFHIE Mo
ERARREBERTEEXAREREZCEDSH
o, CIEEH RS 7 20190711,

£ B Trizol 11 57 (32 E Invitrogen) 2
BY BS &2 A 4152 RNA, #A f5 € BB HiScript First Strand
ONA ERR AT E(FE I A EEREMREERA
)35 1 pg RNA & X cDNA. f& F3 SYBR®Green 3t Bt
PCR FUERR(PEB = XEMRIERAR) LUK ABI
StepOnePlus™SZ B PCR R 45 (EE AB) H 1T E
& PCR(real-time quantitative PCR, RT-PCR) U %€ . miR-
145, PTEN. AKT. mTOR 5|l B8 TR G, F
H)U0F: miR-145, 5'-GTCGCAGTTATTGTTGACGTC-3'( IE
E) A 5'-TGACTGCAGGGTCCCCTGTA-3'( [@1); PTEN,
5'-TGTCGTACGCTTCGTGTGACGCATTTGA-3'(1IE @) # 5'-
TGGAATATGGGGTGCTCGTGAATTTG-3'([Z [A) ; AKT, 5'-
CCCTGTGCAGAGGCGCTATTGACATG-3'(IE A )1 5~
GTGACATGGCCACTGAACAGTCGA-3'([Z @) ; mTOR, 5'-
TGTACGTGATCATGTACGCCGTAGCA-3'(IE [ )#1 5"
CGTAGCAGTCATCCTGCTTCCGTGTACAGT-3'(/ 1A ); B-
Az & B, 5'-AAAGACCTGTACGCCAACAC-3'(1E 1 ) #
5'-GTCATACTCCTGCTTGCTGAT-3' ([ A1), ¥ 1 & 4 U0
. 94 °C. 12 min; 90 °C. 10 s A 60 °C. 1 min, 50 Mf&
IF, B-AEhE BB ERIRMX BB, R 2777 kit e
miR-145. PTEN. AKT. mTOR FYAEXTRIAKF,

FA RIPA B BR(FEBZREYREERA
) IRBBRRALCSER, FRAEARKMATE(E
Bio-Rad) ME LR EHEE, 0w EHRERE
10%( FRE 73 #4) SDS-PAGE( 3E[E EMD Millipore) £73 5
F %2 PVDF fE(3EE Abcam) £, 8 T7E 5%(fR
ERHFNHEF 1h 5, 5 PTEN. AKT. mTOR. p-
AKT. p-mTOR BY#5 534 —#1(1:1000, £ E Santa Cruz
Biotech) ¥ % #1 A GAPDH #7 & (1:1000, £ F Cell
Signaling Technology)4 °CIf B3 &, AE S WLF

%2 1gG —#1(1:10000, 3= [E Cell Signaling Technology)
—ERT. ERGERELFLICHTI(EE Thermo)
HITEEMNTEXRE., UH HEHEBRKE S B
(glyceraldehyde-3-phosphate dehydrogenase, GAPDH)
TERRERITER,

7K
S N#FTEMIEER HTR-8/SVNEO T B R E R F B
A RFR. WARREES 100UmL” EERM
(& sigma). 100 mg:-mL™" FRERHEE = (X [EF Sigma) «
10%H4 4 I 55 (£ & Invitrogen) BY DMEM 15 77 £ (£
Gibco BRL) 1, IBFFESE M 37 °C. 5%({AFI 5L,
[ER)co,, MIEFR 3~4d ZT KX —K. BIFEIT miR-
145 DA KB E XY HTR-8/SVNEO AREIETE. /AT . M
E R AL LUKz PTEN. AKT. mTOR. p-AKT. p-mTOR FiX
IKFHIEZ08, & HTR-8/SVNEO AR 53 JoRIARLH. B
F. miR-145 T FRIXLH, PR F +miR-145 T RIKLH,
XY ERBIE T A ANFIFTR, T T FFE . MRS HMN
1% 5% 75 3% 10 mL HTR-8/SVNEO 4l f ;& (A BB 5 =
5x10° MFL) F & 10%( FRE 2 ) B4 M 7ERY DMEM
BEFRT, AT FEERLREA 20 umol-L,
FR 00 18 I A EL $AXT HTR-8/SVNEO 4AAERY LD, 19
80 umol-L™, L 1/4 LD, AR FHIE)ETF co, IEFH*F
(37 °C. 5% CO, 20% O,) o miR-145 I FKIRARIZFR S
7&. 78 GenePharma 2B & B miR-145 I FRIAA(5'-
GGCGUAUACAGGAACAAUA-3') ,{#FH Lipofectamine 2000
A7 (SEE Invitrogen) « miR-145 1RIUMTE LI 75
EAEEPHITARESR, BRAT BT B 50 uL
HTR-8/SVNEO ZARE % . 200 uL 100 pmol-L™ Y miR-145
UM, 4 pL Lipofectamine 2000 F DMEM 1EFEH,
ERIEE 30 min, FFEF+miR-145 T RAAMIEFR S
JEJITE miR-145 i3 FRIAAIF AR _EION 20 umol-L™
(BRE) NIHEE A RIS F. U LRAEHIE 6 D
TATHE, 185F 72 ho
FIEE,
BRI B I NI IR IR, IBRERG,
MARIETEI 96 FLARA, HIMZRE R 1x10° NFL 7% M0
A 20 pL 5 mg:mL™ MTT ;8 & (3£ [E Sigma-Aldrich) §%
B 4ho BrE E3ER, 50 100 uL ZBRETTIN, 1E555
E(72 h) MEEEFEZER, A Multiskan BEFR (X (EE
Thermo Fisher Scientific) £ 490 nm ;& 1< F Il & H 2
EDE. 77E X =(Dyyn—Dmum)/( Dsgea—Des gyn) X
100%o
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K eAMRETE 6 FLARFP(FFL 500 NHAR) , £
BE 10%(FRE 5 ) B4 M5 DMEM 157 E P
B.2 ARG, 1%%%[%%5%%5’@}% 10%FREZ[EE 5 min,
HR 1LxERR(PFEECXREYRELRERE
30 s, EAEIEBHER Mt EREFEREE,

123 HARETHKFIE FR72h0 G, BEAMHE
HH7E 6 FLARH (1x10° N-FL ™ ERRBEEH V-FITC
FRIC AV ARREE T 1 MR I & (£ E Invitrogen) 16 4H
BAT . MR IYAY FLL JBIE R Annexin V-FITC
RKILES, FL2 BB Pl REES,

1.2.4 EBMERRACENE ¥ 4 4B HTR-8/SVNEO
MAEBARNEAREMIEAFAETE 240, AEET
96 FLiR £o = FL.FA 60 uL BD Matrigel & Fi(EE BD
Biosciences) B4, 77T 37 °C TEILEFK. & 96 7L
IRTE CO, EEFAFEHP 37°CEBE 6h, HEIEMT 2
Fo FAILIAEE( BH4s oLYMPUS IX51) BIRE &, HE A
Image J Angiogenesis Analyzer 1.8.0 {4 M€ 2 11 &
EMNRmEHE.

1.2.5 miR-145, PTEN. AKT. mTOR mRNA RiX
E o OAAEEA.1.27

1.2.6 PTEN. AKT. mTOR. p-AKT. p-mTOR & H&RiA7K
TNE FERD1.3%

1.3 HitEDH

SKF3 SPSS 23.0 XY EIEFHITRAN. RitF D, 3T
ERHLUIBTEERT, %&?Ei’]EIEuﬁ?‘EEﬁ
E=77, MAELIR A t 1050, ZAEILRRBERERS
E D, ZAB M EL IR KA LSD-t 5, 1IN AKIE
a=0.05,

I

2 %R
2.1 BAfELALNdh miR-145 1 PTEN/AKT/mTOR @& 4H
XERAREZEAMNRIE

B 100, SEEXEALLL, MEERrAm
FAALR miR-145 RIXKFEFHE(P<0.05) , PTEN, AKT,
mTOR mRNA K EZE H 0 p-AKT. p-mTOR & [ FRIEK
(P <0.05)0
2.2 F4H HTR-8/SVNEO HIRETE/EER. BRER LK
BB ELER

R 1A, SXTRRALLIR, MFEEH. miR-145 3
RIKE. R F+miR-145 i FRIALH HTR-8/SVNEO £
FIER, BRER B RR(P<0.05); SHHRE
2H. miR-145 i RIAALL IR, BRZR EF +miR-145 T RIA
AFER, PrERMEEREMR(P<0.05),

(>]

mMRNAFERT TR K F
ORRENNWWARPON
olholoonono

IEEXRA RER~A
= miR-145 =PTEN = AKT = mTOR

B 14

_% 1.2 L I

£ 1.0

% 038 -

T} 0.6 a

a

=04 6 S a €

9

-'Q(-E 0.2 I

IEESTERA P i |
= PTEN AKT mTOR p-AKT p-mTOR

C
IEEXBRA mRsmne4 EETERA RS

PTEN S

pakT W

AKT — o

p-mTOR - L —

MTOR . —

[l A: mRNA RIAKTE; B: EBAKRAKE; . EABKE S, a: 51
EXERLAELL, P<0.05,
B 1 BafE4ALEdh miR-145#1 PTEN/AKT/mTOR i@BRE R K&
HERHRX
Figure 1 Expressions of miR-145 and PTEN/AKT/mTOR pathway
genes and their proteins in placental tissues

&1 FEH HTR-8/SVNEO 4fRTEER. HRIETMIEMN
L6 (n=6)
Table 1 Comparison of cell viability rate and number of
monoclonal formation of HTR-8/SVNEO cells in each group (n=6)

485! FEER% PrEEREHRE /A
XER4E 92.52+2.51 399.96+34.91
i 77.54£2.45° 198.96+29.96°

miR-1453d FRiALH 79.5242.53° 206.52+35.85°
B+ miR-14513 FRIALH

F 296.04 84.08

50.45+2.57"° 106.96+30.50™

P <0.01 <0.01

[3E1a: SXBBLAMELL, P <0.05; b: SFEEHAMELL, P<0.05; ¢ 5
miR-145 I FIXAHELL, P < 0.05,
2.3 {BH HTR-8/SVNEO AARAT- R, S
SEMEHMBRLLR
R 2 A0, SXTHRALLIR, AR FH. miR-145 3
RIXA. BMASmMRUUSTREAABATEHAS
(P<0.05), RMEKE. RMELKEMEK(P<0.05);
S5tREA. miR-145 T RIKA LR, §+m|R-145
HREBBATEAHS(P<0.05), SMEKE., 20
#BBRME(P<0.05)0

BEKE.
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R 2 FEH HTR-8/SVNEO MFEXERLAF TR, BRHEKE.
BIEHBRELE (n=6)
Table 2 Comparison of apoptosis rate, total blood vessel length,
and total blood vessel number of HTR-8/SVNEO cells in each

group (n=6)

4831 ATE/% BROEKE/wm SmMEBEHE/MN
XPHRLH 4.26+3.42 1.3140.04 1.34£0.05
P2 8.5443.85° 0.82+0.04° 0.89+0.06"
miR-14513 FRIKLH 8.6943.89° 0.8510.07° 0.92+0.08"
REMR-1453RIAH  12.3643.39"  0.690.03° 0.58+0.07"
F 14.950 211.930 134.380
P <0.01 <0.01 <0.01

[5¥1a: SXBBAMLL, P<0.05; b: SEZRESAMEL, P<005; ¢ 5
miR-145 I FiALAAEEL, P < 0.05,

"
%o
K 1
;szf 4 1 2%, R dE
< 3 I Ed
= a a abc
< 2 abc® e
£] I I 2° ab
um
0
W7 wime EREE  miR145 BREmR
TFRIRA 1453 R AA
= miR-145 PTEN AKT mTOR
H- 1.4
~N
RECIE T :
s 1.0 a, R aa,
0.8 g2 e L2, 3
I I abc
g 0- 525, gbe
= 0.4 P
Jm 0.2
@ 0
SHERA B miR-145 FZE+miR-
T FIAE 14513 RIKLH
=PTEN AKT mTOR p-AKT p-mTOR

2.4 & %A HTR-8/SVNEO Rl miR-145 Kz PTEN/AKT/
mTOR BRI X EE R HEERRIAKFELLIR

2 8]0, SXTERALLER, FEL S 4. miR-145 1F
FIKLH. FZF+miR-145 1T FRIALH miR-145 mRNA &
KIKEFAE(P<0.05), PTEN. AKT. mTOR mRNA e EH
E B p-AKT. p-mTOR & B FRAKFFEE(P<0.05);
S5tHEE A miR-145 F RIAALL IR, A S +miR-
145 1T FRIXLH miR-145 mRNA FRIXKFEHE(P<0.05),
PTEN. AKT. mTOR mRNA & EEZE B p-AKT. p-mTOR
ERFRAKFEE(P<0.05)0

C ;
. miR-145  FRZRF+miR-
NRAE  FHRBA  FREA  usERE4A

PTEN-- - .
AT — S —

mTOR- — —

) miR-145  BZEEH+miR-
X ER4E BREAE  HRAA 145 RKA

AT (T P B e
p-mTOR WD S S c—

[E]A: mRNA RIAKFE; B: BEERIKKTF; ¢ EABXET. a: STHRAMELL, P<0.05; b: StHRFAMLL, P<0.05; c. 5 miR-145 T RIXLAHH

kb, P<0.05,

B 2 {4H HTR-8/SVNEO 4B miR-145#1 PTEN/AKT/mTOR @HBERE A RIAKFELLER
Figure 2 Comparison of expressions of miR-145 and PTEN/AKT/mTOR pathway genes and their
proteins in HTR-8/SVNEO cells in each group

3 e

— I X AR pR B9 22 3 B FI BE M BA IR R & T,
BEE AR R PR ERVIGIN, R ERE) LT
RSN, BREFRBENABX TRRIREATN
FIREXEE, YREZIZMHEENE S ERN,
RFARREILHE. D, RRMAT, XAMESR
FRETARFEMY, ZFBARDERT, A
SHABLENTEERIEIT, T B SBULFTRINEER
1S, XRPZEFEAR AT AR HRE R PR
BEM,

miRNA PR R ANTEHREXEE, miRNA-145
HNEBRESTHEERAERE X, BEFENE
B TR BUERMNE & ER=, IEEER
BH miR-145 5% FFE M. 1B KEMRBRNE
*, HoliAT Toll BEZ{K-4 BN F-17 FRki

BI G I8 R W™ miR-145 f&E Wnt {5 S BB INH 2% 77
E4AREILTE, AT %A BRARAT. TBMEREY, &
HAR IR, BT TR A7k B B8 FHRAY 2 FE 81322, H miRNA-
145 K ESEH TP BRSFEX""; miRNA-145 555
SRR, B, it £EERFRGEE XS, 1ERIE
A S RXBEE ALK, FF. B £BRAR
R F2R, miR-145 WR2EEIFITIER; LEIh mir-145
B EEYIBRMEERXENER 2 &5 WHEREIE
SHYASSFFAHRE DNA 3315, ANBF 50 K B AE 2516
FRERN SEEWRALR, BMEASRTAHRRR
AR miR-145 FRiXKFRBEF S, PTEN. AKT. mTOR
mRNA Sz EZE B p-AKT. p-mTOR EHFKIAKFAE
BEAFR, XA ZREABAEZZALZ miR-145. PTEN. AKT. mTOR
HRERIASHESREEYERX MARFHRLE
REM: STHRALLIR, R FH. miR-145 3 FRAXA

wWww.jeom.org


www.jeom.org

336 #445-5723L&% | Journal of Environmental and Occupational Medicine | 2022, 39(3)

WEIEKT. MER KRN T, AT /KEAS,; MRE
F+miR-145 T RIXALTEKFE. MER R BES KT H
RFEH. miR-145 T RAE, BT KESTFHEEAH.
miR-145 I FRIAH, X ZRPIFZLE . miR-145 735! A4
%% 7 E4HRE HTR-8/SVNEO 1258, MBI, (B E
AT, MERZE hE miR-145 1 3R3A 5 10 BE & il
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