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Special column: Toxic mechanism of aryl hydrocarbon receptors
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40mg-kg™ BaP £ (1.74+0.27. 2.55+0.40. 1.26+0.24) 5T H4H (1.00+0.00) (P<0.05) ; 7
PND7, ARNT2 5 AhR & & B HIAEXT RIAE T 20, 40 mg-kg* BaP 28 (1.75£0.59. 1.83%0.49)
5 F=A4A (1.0040.00) (P<0.05),
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Effects of benzo[a]pyrene exposure during pregnancy on expression of aryl hydrocarbon receptor
and its interaction with aryl hydrocarbon receptor nuclear transporter 2 in offspring rat cortex
HAN Juntao, ZHANG Yu, NIE Jisheng (Department of Occupational Health, School of Public Health,
Shanxi Medical University, Taiyuan, Shanxi 030001, China)

Abstract:

[Background] Benzo[a]pyrene (BaP), an xenobiotic compound, can induce dysfunction of related
transcription regulators, but the underlying mechanism has not been clarified yet.

[Objective] This study aims to investigate the effects of BaP exposure during pregnancy on aryl
hydrocarbon receptor (AhR) expression and the interaction between AhR and aryl hydrocarbon
receptor nuclear translocator 2 (ARNT2).

[Methods] Sixty healthy SD rats were selected and mated 1:1. The pregnant rats were divided
into a blank group, an olive oil group, and 10, 20, and 40 mg-kg™ BaP groups, with 6 rats in each
group. At gestational day 17-19, the 30 pregnant rats were intraperitoneally injected with BaP,
olive oil, or received no treatment as designed. The expression of AhR and its interaction with
ARNT?2 in the cortex of offspring rats on postnatal day 1 (PND1) and postnatal day 7 (PND7) were
measured by Western blotting and Co-Immunoprecipitation assay.

[Results] According to the results of Western blotting: in the PND1 offspring cortex, the AhR
relative expression level was increased in the 40 mg-kg™ BaP group (1.91+0.74) compared
with the blank group (1.00+£0.00) (P<0.05); in the cortex of PND7 offspring, the AhR relative
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expression levels were increased in the 20 mg-kg™ BaP group (1.92+0.56) and the 40 mg-kg® BaP group (1.77+0.62) (P<0.05). The results of
Co-Immunoprecipitation assay showed that, on PND1, the binding amounts of ARNT2 to AhR were increased in the 10, 20, and 40 mg-kg™
BaP groups (1.7440.27, 2.55+0.40, and 1.26+0.24, respectively) compared with the blank group (1.00+0.00) (P<0.05); on PND7, the bindings
amounts were increased in the 20 and 40mg-kg™ BaP groups (1.75+0.59 and 1.83+0.49) compared with the blank group (1.00+0.00) (P<0.05).

[Conclusion] Prenatal BaP exposure can cause elevated offspring AhR expression and enhance AhR-ARNT2 interaction.
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(benzo[a]pyrene, BaP) BEE = SENFA KR A/R M1
228 7= [AlF (brain-derived neurotrophic factor, BDNF) .
JEMIRE B ZEEXE B (activity regulated cytoskeleton
associated protein, ARC) FiX &, FH Bi&mk F B #
ZITAREY, ERARBARIBHZHFREE—E
HEELEsE, BEREFIGIHEART, FEH—
F IR I,

BRRKRA, TUNEZHRFROERESE
J252{A (aryl hydrocarbon receptor, AhR) , M1 SEHE
R A B S, AhR S PER-ARNT-SIM (PAS) RIEEH
NBEFRZZEEIZEH 2 (aryl hydrocarbon receptor
nuclear translocator 2, ARNT2) 45 & 72 Bt — BB 1R 1),
ARNT2 EHEAMPEENER AR F, ETHAR
PRFEEASEMAEXEERNREA, M5
HELXBHEXNELMNRIA, BRIHEXAhR S ARNT
ZEEATERZATINENARKEZ®, MARES
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ERIMEEFERIT.
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BaP (Sigma-Aldrich, &), B H (BREE 1L
TiRFI, FE), ERREUAF. Protein G IRA5HE
K7 (BzREMREERAE, FE), AhRFTA.
ARNT2 #1{A (Santa Cruz Biotechnology, £&) o
1.2 I ERGE

3B SDRE 60 R (BEEEELEIL 2 1), FRIIES :
SCXK () 2012-0004, IENAF /G, R SHEL1:1
BEIR. FRARMIS ATEA. BiHE, Uk
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MREFEENG 30 RZERIREBRENIRF AN NE
He X, $Z[517~19d BaP £HRERE X 5T4E N 5 £ BaP,
A T E SN, SEARBEEALIE, B
HRBEFREEHEER, FEEANTREZAE
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ENE A4S 1d (postnatal day 1, PND1) A&
& 7d (postnatal day 7, PND7) FEEZ R, 1ZEEE 20mg
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BERAERREREZER—RE, I 0.25 FFmIE
TR B R, #B7KA 5mino
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(1 :1000) 4°CAFEME B ISR, £ TBST HEIREAL 3%,
X 10 min, AN AIHRPARIZ Z31 (1 : 8000) 7£
37°CIR T B 1ho FE/EER 3R, BR10min, fE
BEecLidFIZEE &, /4 Quantity One 4.6.6 202 #fr
BMERABZEEHHTHIT.
1.5 EARSBEENEE (Co-Immunoprecipitation,
Co-IP) #&ill AhR 5 ARNT2 4B E{EFS

BLB 14PN EBFERTID ARG, —
17 F3F Western blotting 7&HM ARNT2 RiXIER, F—
HBIMANBTFRETEN—i (B 100mg EHMA 1mg
AhRHUE) , 4°CRIBIEINT R, BIMA2SmLFEDER
Y Protein G IRfERELRF, 4°CEIEIETN 6 ho 1000xg BB
CrSmin, JNOIREX ESE, SEE AR A IRIE Protein G E5F,
BAERESERFRNRBRIERKT IR, TR
B—RE%R S, I\ 50 mLAY 1xSDS-PAGE BBk _E1¥ 48
MR, B AGE IR 35 mine, BUEE ¥ 548 F SDS-PAGE
B8 Ko
1.6 #itFE S

7 FA SPSS 22.0 R HITHRIT 2, BRMIES ST
BAEFUNITEXERARRERFED, AWELL
A LSD-t 150 , XM IE 7K 0=0.05, 1FF GraphPad
prism 7 BREHIE,
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Western blotting ;A& M4E R 27K (7 PNDL F R A,
FRTFEAA, 40mgkg? BaPHANREBEAREAS (P<
0.05) ; TEPND7 TR, HIRFTHHA, 20. 40mgkg®
BaP 28 AR ERFIXFE (P<0.05), ME 1K 1,

=H BaP
Blank  Olive oil 10mg-kg™ 20mg-kg* 40mg-kg™*

mETER.

B-actin

TH BaP
Blank  Olive oil 10mg-kg™ 20mg-kg* 40mg-kg™*

AR

‘ _.‘ B-actin

1 ZfABaP &&E/S7E PND1 (A) #1PND7 (B) FEEERA
AhRZEARKXIER

Figure 1 The expressions of AhR protein in cortex of offspring rats
on PND1 (A) and PND7 (B) following prenatal exposure to BaP

K1 ZHABaP REXNFRIY R FERE AR EAREFM
(x*s, n=6)
Table 1 Effects of prenatal exposure to BaP on the expressions of
AhR in cortex of offspring rats at different time points (xts, n=6)

£85Il (Group) PND1 PND7
Z=[ (Blank) 1.00£0.00 1.00£0.00
1EH43H (Olive oil) 0.96+0.17 1.3240.25
10mg-kg™ BaP 1.39£0.35 1.26+0.47
20mg-kg" BaP 1.5740.39 1.9240.56"
40mg-kg” BaP 1.91+0.74" 1.77+0.62"
F 3.795 3.631
P 0.025 0.022

GE] * 1 5= B4R, P<0.05,
[Note] *: Compared with the blank group, P<0.05.
2.2 FAENSFBEERFAhRRSARNT2 HHEEER

Co-IP K MILE R 7R o 7£ PND1, 10 20. 40 mg-kg®
BaP £ AhR-ARNT2 HE ELE AR == B 4H 3558 (P<0.05) ;
7 PND7, 20. 40mg-kg" BaP 2H AhR-ARNT2 B E{EFR IR
T HAHER (P<0.05), TWE 21K 2,

AhR A
A

=A BaP

Blank  Olive oil 10mg-kg* 20mg-kg* 40mg-kg™
AhRILIE
N
g ™
+ + + + +
nput A2
=E Bap

Blank  Olive oil 10mg-kg® 20mg-kg® 40mg-kg*

El2 ZHiBaP £E/S7EPND1 (A) #1PNDT (B) FREBEN
ARNT2 5 AhRHILEE & 1B
Figure 2 The binding amounts of ARNT2 to AhR in cortex of offspring
rats on PND1 (A) and PND7 (B) following prenatal exposure to BaP

K2 ZHiBaP ZENFEN R FRERARR-ARNT2 &S
ERENREENEM (xts, n=6)
Table 2 Effects of prenatal exposure to BaP on the binding
expressions of AhR and ARNT2 in cortex of offspring rats at
different time points (xts, n=6)

#4831 (Group) PND1 PND7
Z=[ (Blank) 1.00£0.00 1.00£0.00
1EH43H (Olive oil) 1.2340.07 1.04+0.08
10mg-kg™ BaP 1.74%0.27" 0.910.13
20mg-kg " BaP 2.55+0.40" 1.750.59"
40mg-kg” BaP 1.26+0.24" 1.83+0.49"
F 28.017 6.379
P <0.001 0.003

[E] * - 5=B4A%TL, P<0.05,
[Note] *: Compared with the blank group, P<0.05.
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s, B ZEMNER I UL EREERTRZ
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ARNT2 BB LIfE N —M LR REFS5ME T
PAS 25 #4 13} Z& B 4 (neuronal PAS domain-containing
protein 4, NPAS4) 45 &, R &2 MM BDNFRYRIA, MM
HRFHAE SR IE R IhEE. BEN S/, NPASS
S5ARNNEEAER_RERRAREREF, 5AR
BDNF B F LRI PAS RN TTH4E S, %S BDNFIBTS
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