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Abstract

AIM: To investigate the effect of formaldehyde
on miRNA122 and its downstream molecules
a disintegrin and metalloproteinase 10
(ADAM10) and serum response factor (SRF) in
the liver of mice.

METHODS: Forty female Kunming mice were
randomly divided into three formaldehyde
groups (low-, medium- and high-concentration
groups) and a control group. The three
formaldehyde groups were intraperitoneally
injected with different concentrations of
formaldehyde at 9:00 am daily. The control
group was injected with equal volume of normal
saline. After 30 d, the expression of miRNA122 in
the liver was examined by real-time quantitative
PCR (qRT-PCR). Immunohistochemistry was
performed to observe the expression of ADAM10
and SRF in the liver.

RESULTS: The relative expression levels
of miRNA122 in the control group, low-,
medium-, and high-concentration groups were
0.99 + 0.005, 0.94 + 0.074, 0.72 + 0.062, and 0.38
* 0.091, respectively. There were significant
differences between different groups (F =
22.988, P < 0.01). Formaldehyde significantly
reduced the expression of miRNA122 in a dose-
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dependent manner. The expression of ADAM10
and SRF was significantly higher in the three
formaldehyde groups than in the control
group (H =21.484, P = 0.000; H = 31.566, P =
0.000, respectively). The relative expression of
miRNA122 showed a negative association with
ADAMI10, as well as SRF (r = -0.975, P = 0.025; r
=-0.799, P = 0.02, respectively).

CONCLUSION: Formaldehyde can significantly
reduce the expression of miRNA122 in the liver
in a dose-dependent manner. Formaldehyde
may induce hepatocellular carcinoma by
increasing the expression of ADAM10 and SRF.

© 2015 Baishideng Publishing Group Inc. All rights
reserved.
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T % B -2 )% % G 810(a disintegrin and
metalloproteinase 10, ADAMI10)Fe fo. 7% 52 4
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PR E AL, PR LA 5 R E 40 Fe
I AT RELE, F4R10R. £ F44 8 E49:00
PR IE ST R ) IR B F BRIk, AT B ZLE ST
EFw AR 30 dE, EH T EPCRE
M (real-time quantitative PCR, gqRT-PCR)*
Hra| 428 /)y RIFPEZA 22miRN A 12289 R ik
My Fo I 4L LRAL S ik A 448 /)y ST k48 42
ADAMI10#4=SRF % & ik H L.

ZER: B, ROREA., FIREA. FHiK
JE 2R RIFEmiRNA 12269 48 3+ %A & 4 3
20.99+0.005. 0.94+0.074. 0.72+0.062
#20.38+0.091, & A A AR 2 F(F =
22.988, P<0.01). 5 afra4akk, FES7T B 2
FARATBE P miRNA12269 &k, H 2R IR
WF % AP ADAMIOFSRF A4
P23 T BAL(H = 21.484, P = 0.000; H =
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P PRS2 ) oA L SC R RO . AR v 5 e v A 4
& F R 7R B, ML VPH R R S R 1 R &
DA b A 52 565 R Y G s o 5 ) 75 5 G4 3, qRT-
PCRIGH T IEMiRNA122, 4035 41 434k 3546
TAFAEH S miRNA122 F 78 FHADAMI0.
SRF, i S M miRNA 122 % A B 500, 78
miRNA S H E 7K bR F T 10 ) 2o
fER.

1 MRI5EE

L1 A4 @ BRI/, 2f88, 7R #20-25 ¢,
T T B IR AR A B IR A A AR AL, 6 A )
NECE B EEE K. TRIZoRF(F &= 4
Y RH A FR 22 7]); miRcute miRNA First-strand
cDNA Synthesis Kit. miRcute miRNA qRT-
PCR Detection Kit(SYBR Green)(TIANGEN
Awl); miRNA122 BS54, AZU65 )
(GeneCopoeiaral); HPLFHADAMIOZ FLf%E
Pifh. RPLRSRFZ silE ik (b B kA
YIH ARG BRAF]); PV6001 4 3% 41 434k 227
& DABRGMRAL S AV HAA R
wHE]). EEAAS: HKHEPCRIX(EppendorfA ));
IR B B O A L(Eppendor fA &) ); VI AL, HL
PR K IR

12 7 ik

1.2.1 44 3 o H BRI S0 /N LT wk,
SR B LR AR5 B oN25 gff € BB B2 it R
HRBAGTFA, FA101, Yeifsdl s g7
WD R ARIREEA20 mg/kg. FRELL
40 mg/kg. RS0 mg/ke, BEE9 g/LAHE
EhK BT B ZH. 7 T0 B 264, I R B T o
PR 9. R L T P v 3 ) 7 3, 3K 2 9
AR E T, TR EA9:00F 55 14k, RFK
0.1 mL/10 g, o R 4L i v S SRR ) A
HRERK. 30 dJE BB/ R AN RFIEECH S
H2100 mgM FHRBUSRNA, FIR414H240 g/
PRI A s, P

1.2.2 FF2822 S RNAFRBC B/ A4 23
100 mg & T B ISHIEE R, N1 mL TRIzolVK T
UK EFE A B & A EE, 25012000 1/min,
15 min, 4 C); WL b3 BOm & 4R B 5 N EE,
30 ‘CILAHI¥ E 5 min, 250212000 r/min, 10 min,

Beishideng®  WCJD | www.wjgnet.com

4 °C); 7+ BiE, MiiA#I750 mL/LLEL(DEPC
JKACE )1 mLyE%, B0(7500 t/min, 5 min,
4 °C); 3¢ b, T J#5-10 min, KRNAE T
DEPC/KH1 2220 pL. WM BB 2 B, 10 g/L
BN W FL YK SR IE B RNA ST &
1.2.3 miRNA# # 45 F & 5 8f R 2 FPCR:
ARSI KX RNAMpoly(A) &, FfH
Oligo(dt)-universai tagif F 10 4% 5% 5| )3t AT
B RON, B miRN AN B () c DN AR —
B, HRUGREE LAU6 snRNACH N 2, 4718 [ o4
Z 2 HimiRcute miRNA qRT-PCR Detection
Kit(SYBR Green) (TIANGENZ ) )i ] ik
7. NRUBFARH 2820 pL e B4k &3 m
poly(A)ERNA 2 uL, 10 XRT Primer 2 uL, 10 X
RT Buffer 2 pL, Super Pure dNTPs 1 pL, RNasin
(40 U/uL)1 pL, Quant RTase 0.5 uL, RNase-Free
ddH,O 11.5 uL. ¥&%], FE & 0537 CRM60
min. & FIcDNAHTqRT-PCR, 20 uLik R
$52 X miRcute miRNA Premix(with SYBR)10
uL, Forward Primer 2 pL(H %), Reverse
Primer(10 pmol/L)0.4 uL, miRNAZ;—#EcDNA
2 pL, ddH,0 5.6 uL. H:H'Reverse PrimerH
miRcute miRNA qRT-PCR Detection Kiti®7!
IR, miRNA122 & N ZU6 L5 ¥ H
GeneCopoeia’s @], miRNA122 L3 5191751
5-GGGTGGAGTGTGACAATGG-3', U6_Ljji
51 Y 51185 -GCTTCGGCAGCACATATACTA
AAAT-3'. LA EUARR AL 194 C 2 min,
AEPERR K. FEMH94 °C 20 s, 60 C 34 s, 454
TEFF. FrELs R 2 AT B, ¥
REREA 22 BT HLBL. ACE = Ctyyon-Chyg,
AACE= Clygn-Chygyan.-
1.2.4 Sxmibseml: R R H Bk
PV6001 P55, 45 5RHkr: ADAMI0LAANL 5
HH AR B (RO A BE ;. SRF LA A A% A1/ 40
JH 5T IR B €8 UK A BE . £E 40045 S Tl e
NG AR RIS LT, AT U100
ANGHM, N T A B L, BA>20%
NBHPERIE.

it b3 K HISPSS19.08 1 FE FE kAT
Gt otr, HesE%kE Uimeant SDEXER
N, BFEARSE AT, 2 REAR S5 R
AR 27 2 50 HT(One-way ANOVA), K #L[A]
BT 2N TR L SDIk X 22 21 A 45 % ]
(R P L ACHEAT 20 A, AP 22 03 R BRER R B
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FIRGEG, FHIHE MK FPearsonik:, AbFHLE R
PLP<0.05 N ZEFH Guit22 7 L.

2 BR

2.1 RNAZLE B 7 M 5H MRNAZ LMY
FEHE T TE A 5501050 T EUAEL, SEFRA 560050 H T
1.8-2.0MRNARE shEAT I e 5. FH BT e IR
HLVK 4 E RN AJT &, B R F vk 2 7R 28S
18S 2% i i =] WL 1), 6B B RN AT B &5 %
file, TEEEVELT.

2.2 miRNAI122/& &4 % 69 & ik o %R
W, MRIREH. PIREH, SIREHFR
miRNA 122X} FiL & 73 1) #£0.99 £0.005
0.94+0.074. 0.72+0.062. 0.38+0.091, 41
B4 BH 2 2 F(F = 22.988, P<0.01). H:A1, LSD
EF RS A miRNA122RIEZ 7ol KB &
WEHSHREA. (RIREH. XTHRAM
Eb, miRNA12235 80 5 N %, BRI #R (P =
0.001, 2 = 0.000, 2 = 0.000); Tk FH 5Kk
FEAH . WL EEHE, miRNAT22WE R I%, H 40
HEEE (P = 0.013, P = 0.006); [ JE 4 5%+
A LEE, miRNAI22KRIE LG 2 ERP =
0.511). SXIHEAARLL, RIREZEHmMiIRNA12258
KRBT IEESA, Gt BoR XA R
WIETEGE T 225 3, AR BE S JY 2Rk FEE (1 39,
HURFEA . IR 2 miRNA 12278 T4 g o )
Fik BB EIR T B, RikERAS0T
2.3 R AFREZE LR F ADAM104=SRF &) £ iA 1]
K27, ADAMI0E ZEAEA 5T ik, BHPEGY
ORI A0 o o IR B R, Bl G
WL N, BH PRI IE TG 0, TRk A
T I 4 5 o R 2R B BH I R B N R R, 9
H. v T B2 2E U 4 e LB B 5 3L, e B e
I 4. SRFF EAEAM ML 5 40 i Rk,
DAGHMRZ N 3=, BH A e 6 3R IR 4t i % B ot
Hh S I B ORE; Bl G R R 3, BH
PESHBAZ B B W Y 22, Sz g ae, JF H
e VA P 2L 240 Pt B HE 2 256, PRV 2K 1)
MG, YeigH T ADAMIOFSRFEK) ik 0 &
TR 4L, ADAMIOAISRFPH MR IEHRAE
YTHRAH . IREE .. PRk, mkEA N
ZRWE G R L (H = 21.484, P = 0.000; H
=31.566, P = 0.000)(%1).

2.4 miRNAI122485F & ik & 5ADAMI0OZSRF

5438

1 2 3 4

1 /NEEAFIESRNASERREERE. 1: (2L 2: ik
EEZRIFHER: 3: HRIREEZHIFZRR, 4: ik R,

& 1 RNEBEPADAMIOFISRFEIFRIX |7 = 10, n(%)]

D4R ADAMIOPBIEZR SRFpAIMEER
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OREAR 3(30) 7(70)
REH 6(60) 9(90)
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HiE 21.484 31.566
PE 0.000 0.000
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