)
EF0E 5 2L 4

, 5515 % 456 ] 2020 4F 12 /
Eco-Environmental . .
Knowledge Web Asian Journal of Ecotoxicology Vol. 13, No.6 Dec. 2020

DOLI: 10.7524/AJE.1673-5897.20190814001

SREGSE, BRAT, FER, . PURIE AR BRI NF-«B 5 538 5 5 X U 2L D). A s B2 4z, 2020, 15(6): 186-194

Zhang R P, Wei Q, Gao X, et al. Acrylonitrile exposure induced oxidative stress in rat brain tissues through the NF-«B signaling pathway [J]. Asian Jour-
nal of Ecotoxicology, 2020, 15(6): 186-194 (in Chinese)

RAGEREEFZEREE NF«B ESEBRESARMNALASR
(LAY

2R K FAFET A FB, 2 M 730000
s B HA :2019-08-14 = F HH3:2020-01-16

FE . RIS (ACN) R 280 K UKL 2 NF-«B 1550 B AHSCHL U EE (52, EEX 60 1 SPF 2 filtJ32 il 47 Mt SD K
B, BEAILA o5t FREH (B Km) 115 mg-kg™ ACN 4H .23.0 mg-kg™ ACN 4 .46.0 mg-kg™' ACN £H N-Z Mt 2K Bt 2 8 (NAC)4H
(46.0 mg-kg™ ACN+300 mg-kg™' NAC), B Yes HK 1 K, B8 6 1k, 1455228 d, T4 60 B DA I R BRUI 2 2 45 e
JR(GSH) . - EE(MDA) & & DL B A e H it A AL il (GSH-Px) 8 E AL 4 17 AL i (SOD) At 44 £k U B (CAT) il 1 14 ; ELISA %
2 i 42 P 48 S T it PR -1 JE 5 RT-qPCR A6 iR 20 27 i NF-«B 15 538 JR AR 6 3L IKK o Ik B.NF-kB #l TLR4 mRNA 4
X 223K 7K ; Western Blot 15Kl I 2140 NF-«B {5 538 B AH G 8 | TLR4 NF-«B \IKKa ,p-IKK /8 1kBa Fll p-IkBae X} F k7K
F, ACN Zeidi)a , 5XTRRAA LL , 45 2 B 4 R R4 2 MDA & 537155 (P<0.05)523.0 mg-kg™' F146.0 mg-kg™' A ACN #:#%
FEOK FURAHL GSH B #{%(P<0.05);46.0 mg-kg™' i) ACN F:3 GSH-Px i1 F[#%(P<0.05);11.5 mg-kg™' i ACN & F5
CAT 1M N FR(P<0.05), MiHtéa b7 NAC FINAJG , 15 K EUGZ1ZL SOD & M5 , MDA & it Fll CAT #F 434 R [ (P<0.05),
ST BRZH LA, 4 B FR 2 R RN ZH 4 TNF-a HE B H4FH 55 (P<0.05);23.0 mg-kg ' H146.0 mg-kg™' ) ACN &2 35 IL-18 ¥k ¥y
T+ (P<0.05);46.0 mg-kg ' i ACN 57 T2 IL-6 ¥ 155 (P<0.05) ; BT 4A 4k 77 NAC B9IAJG , (45 K UK 42 rp IL-6.,IL-
18 il TNF-a ¥ JE 7K YA (P<0.05), RT-qPCR 45528 23,0 mg-kg ™ 1 46.0 mg-kg™' ACN 5% S HOK FUKA L IKKa Hl
NF-«B mRNA #3535 [i#(P<0.05),46.0 mg-kg™' ) ACN 25 33 TLR4 mRNA Fik [ P £ L NAC I AJGE , K U
204 IKKa F1 NF-k B mRNA FikH) FiE(P<0.05), Western Blot 45521 | & 24 p-IKKa/8.IKKa 1 NF-xB & A HH%F #ik
T RI(P<0.05);23.0 mg-kg™ H146.0 mg-kg™ i ACN 2 #5335 p-IxBa & AN FR35 8 755 (P<0.05),46.0 mg-kg™' ACN %
& 33 TLR4 mRNA FIE H AR XS 2Kk T M B AL NAC BIIMAJE , K BUKZHZLF p-IKK /B8 il NF-«B & H A X%k
T E(P<0.05), G5HFRM, ACN b i75 5 K BN 2 2V Ab /A S A0 2 B RN 9RE SO, 32F T BTG NF-B {5 538 %, NAC Tl
FIHEHT ACN 75 SN A 20 A S AR 3, 91 NF-xB 19754k,

KGR UGG ; KB S AN 3L RAE SOV s NF-kB {5 518 1%
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Abstract; To investigate the acrylonitrile (ACN) induced alterations of genes and proteins related to NF-«B signa-
ling pathway in rat’ s brain, 60 SPF SD male rats were orally administrated with 11.5, 23.0 and 46.0 mg-kg™'
ACN, and pretreated with 300 mg-kg™' NAC+46 mg-kg™' ACN, respectively. ACN or N-acetylcysteine (NAC)
was diluted in corn oil and administrated once per day, 6 d per week for total 28 d. Vehicle control group was oral-
ly administrated with the same volume of corn oil at the same dosing frequency. At the end of the experiments, rats
were euthanized and brain tissue was isolated for further examination. The contents of glutathione (GSH) and ma-
londialdehyde (MDA), and the activities of glutathione peroxidase (GSH-Px), superoxide dismutase (SOD) and cat-
alase (CAT) were measured by biochemical kit according to the kit s instruction. The levels of inflammatory cyto-
kines IL-6, IL-18 and TNF-a were determined by ELISA. Real-time PCR was used to detect the mRNA expression
levels of IKKa, IkB and NF-«kB. Western Blot was used to detect the protein expression of NF-«B, IKKa, p-IKKa/
B, IkBa and p-I«kBa in brain tissue. Compared with the control group, the MDA content in each ACN single treated
group increased, while GSH content and GSH-Px activity decreased in dose dependent manner (P<0.05). Pretreated
with antioxidant NAC, the SOD content increased, while the MDA content and CAT activity decreased (P<0.05) ac-
cordingly. Compared with the control group, the level of IL-18 and TNF-« increased in the exposure group of 23.0
mg-kg™ and 460 mg-kg™' ACN (P<0.05), and the level of IL-6 increased in the 460 mg-kg™' ACN group (P<0.05).
Pretreated with antioxidant NAC, the level of inflammatory cytokines IL-6, IL-18 and TNF-« in brain tissue de-
creased (P<0.05). Compared with the control group, the relative mRNA expression of /IKKa and NF-«B was upregu-
lated in the 23.0 mg-kg™' and 46.0 mg-kg™' ACN group (P<0.05), and the TLR4 mRNA expression increased in the
46.0 mg-kg™' ACN group. Pretreated with antioxidant NAC, the IKKa and NF-kB mRNA expression in brain tissue
was downregulated (P<0.05). Compared with the control group, the protein expression of p-IKKa/B8, IKKa and NF-
kB in ACN single treated groups was increased (P<0.05), and the protein expression of p-IkBa was increased in the
23.0 mg-kg ' and 46.0 mg-kg™' ACN treatment group (P<0.05). In addition, the protein expression and mRNA ex-
pression of TLR4 were increased when rats were exposed to 46.0 mg-kg™' ACN. Pretreated with antioxidant NAC,
the protein expression of p-IKKa/B and NF-«B in brain tissue increased (P<0.05). ACN activates NF-«B signaling
pathway by inducing oxidative/antioxidative imbalance and inflammatory response in rat brain tissue. NAC pre-
treatment can antagonize can-induced oxidative stress in brain tissue thus inhibit the activation of NF-«B.

Keywords: acrylonitrile; rat; oxidative stress; inflammatory response; NF-«B signal pathway

P I (acrylonitrile, ACN)Z&—FP i #E25A HLA
W, T HE NG 248 T ISR ABS HEHE
T RORE SRR PR EE T LIS e A
ZUE ACN #AE LSS E, sh W L i o2 R W1,
ACN JL3g J5 , K B DX i K2 J2 DX i /=
P2 TCHE S AS LI 5 e Jo Ji 1 4% 1 1 2 11 (glial fi-
brillary acidic protein, GFAP) FH ¥ 21 s % H #4 i, #g
PRIER, ARG E R FE™ i ACN AbFE A A
VI 5T 4 J % B, 4 M P 3% P %8 (reactive oxygen
species, ROS) Fll % 4t 1 4+ it H ik (oxidized glutathi-
one, GSSG) & 4N, 4+ bt H Bk (glutathione, GSH) 7%
i FEAIG, 2o 41k S (catalase, CAT)VE P B AP, &
et S DUASTR) ) ACN e SD K B /5 i AH 1)
250 PR ACN Al LR G 4L U AL i, [
ANE A R I, K B il ACN il fif 28 5 55 255 51

(0 R Ak g Sk B SRR 2 0 RIRE A S
PREREIR . AR, 3 AE DL R4 ik FE 4R 6 mgem™
) ACN 387> T AN K A=k = 5 )1 o sl
N H F38 S A TARBCRAR T SR 2R ek
1% 53 A ¥ kB(nuclear factor kappa-B, NF-«B)
ST FUAZ AR v B A S PR 1 RO IR S
T, 5 HAE AT 1B ZEAETSG LA XA AE T MK
H AL ROS 5t T 5l i T4 A/t B Ak 2R
it A v, AT BT NF-«B 15 530 6, 9k b &1k
UGS T, Dang SRS R L, N-L
P& 2 (N-acetylcysteine, NAC)YE I —FiA R P A
A3, Al ] ROS 4 1Y NF-xB I L LA L ] T- 4
KIE Bax mRNA £ikKF, m#SEYH] TNF-o
FIL-18 4b B B B 2 15 5% 00 ph 22 40 g, 7T fiff
NF-«B 3 F AR a5 K- T, SRR A Fidb B
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AL IL-18 15 31 NF-«B 61k, DL EWFo8 45 3
FH  ROS FI R AE 241 il H 7 ¥ 7] #4076 NF-«B {5 %5
i

AT 3 AN [l ACN #E B e i EPE SD
TR, 7 J T A H3 A A AR ) R R A 4 9 i A
JL PR T AR (8 A8 A, A BRI 4 20 S8 Ak B KT
NF-«kB {55 5 B AH 5 mRNA FIE (R ik KF,
B ACN 38 53 175 5 10 41 27 S8 Ak ATt SR Ak 2 A R e
JXF NF-xB {55538 1% 09520, ACN B #l28 3
e PN FE UL

1 ##l57 % (Materials and methods)
1.1 SEEesh el

P H A B 2 R 2 P 2 S B 4y v B AL
B SPF it SD KB (Zh )& & IES 5 . SYXK
(H)2015-0005), # 60 H K RFEHLS N 5 4, HH
12 X RRZAT 0 B B oK, Je s 4o 5l 45 7 11.5,
23.0 fi146.0 mg-kg™ ACN ¥ ,NAC T Hidl s
7300 mg-kg' NAC # 1 ,30 min J5 Fi# H 46.0 mg
kg ACN, HK 1K, 5JH 6 d, L E 28 d, Y
B 771 et 3 B A A BA T AR 5T R A
1.2 35

ACN(ZERE>99% )l 3K F R HEILE b2 Tolk A7
FRZA ], NAC 143K F 32 [# Amersco 2~ ), H A kLY
7 Ak i (superoxide dismutase, SOD) CAT .GSH %+ it
H K 2 AL W) 1 (glutathione peroxidase, GSH-Px)#ll
PN 1% (malondialdehyde, MDA )iz 7 £ 4 3K T 55 52
Y TAEIESE BT, IL-18 . IL-6 #l TNF-a i I %
¥ (Elisa) ik 7] & 3L F 207X Elabscience 4 ¥R A
FRZSH], BCA RV F N 0] 25 0 3K F 28 [ Ther-
mo A A, IKKa , p-IKKa/B ., p-IkBa . NF-«B (. #71) .
IkBa #l TLR4 (FL#T0) —PiI 3L T £ E CST A 7,
GAPDH —#¥t HRP #5ic 1L E i fe —Pi I3k F 3£ E
SAB A H], HRP #ric 1L EHi /N BB g 38 F 36
CST 24 #), 519 H A TAKARA A @184,
1.3 R FRUAN 4 S AR A A8 Al

YRS A FER B, BHFEHLER 6 HoR
SUIK 2 2L, H2 IS5 dt (g): A HK A LA R (mL) =1
19 MR FR LU AE VKRR T B 38 5 R 0 L 1l
10% 273,12 000 g-min~' 4 °C FEIRE.C> 10 min,
Gy IS TR 225000, 4 R & U 5 4k
I 7 A8 AL L A T8 A
1.4 R BRI ZH 29 i 4 L B Py 0

JUAG Fi I TL-18 IL-6 il TNF-o fitHK £ 9% (Elisa)

TG AR I S RE A L PR T3
1.5 RT-qPCR £l mRNA Fik/KF-

K H Trizol A4 HUK FUKZHZLE RNA A 30
wL DEPC 7K 75 43 V4 fi# . RNA ; I %2 B RNA ¥ JiE
PRI BE HUARL (Ao /Ango ) TE 1.8 ~ 2.2 AL Stk AT
SEHG ., H R TaKaRa Sz s ilR &l B, 16 8% 20 pL
() S SR 2R 37 C 5k 15 min J5,85 °C /et
BRI RN S s, e 23Kk 4% ¢cDNA 4, RT-qPCR
K K BRI 20 41 IKK o Ik Boo . NF-k B F1l B-actin mR-
NA FXF A K, P4 25 WL J W iR R E4T PCR
P8 RN, OB 5 AR 195 °C TRAR M B i 30
5395 C7AEME 5 5,55 CiE 2k 30 5,72 °C#E{H 30 s, 3L 50
AEIR ;60 CHREFRIN 15 s, 38 71 AMEFRE 1),

K Pfaffl #1158 36 P mRNA A X ik 7KF
N

Ratio = Ej {150/ Ej Sz
L ERY R, E=(R, /R, )T -1, A H
B AHOGY &R LR 2 ML R Ry N A
B X 2 SR 2 EMH . B N BRI P
R, By NN S I T G308 AC e =
XTHEZH HAR LR G (-l FEA BAR B G, 1,
AC; sy =X AN SIH C, H-TFEEARNZS
R, fH,

1.6 Western-Blot il 25 H F2 ik K

BEALEEHL 6 K BRI 20 2 s 26 1, 0 5 i 41 40
SIM R B i, AR R A 25 R A RIPA 24
FSx PAEZE DR, TR RE A R IR B 4 pg -l

x1 FBEESIMFEIIRFMKN
Table 1 Primer sequence and product
size of each gene
B FIFHNG ~37)

Genes

Primer sequence (5’ ~3”)

Forward GGTCATCTAATGTCCCAGCCTTC
ik Reverse CTCCATCTGTAACCAGCTCCAGTC
Forward CGACGTATTGCTGTGCCTTC
NEB Reverse TTGAGATCTGCCCAGGTGGTA
Forward TGACCATGGAAGTGATTGGTCAG
ficBa Reverse GATCACAGCCAAGTGGAGTGGA
) Forward GGAGATTACTGCCCTGGCTCCTA
fractin Reverse GACTCATCGTACTCCTGCTTGCTG
TLRa Forward CTCACAACTTCAGTGGCTGGATTTA

Reverse GTCTCCACAGCCACCAGATTCTC
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hKASME S min, SRIGFEATKIENIMA 15 wL &4
T EFE M #EFT SDS-PAGE HL ik , MR 48 # T marker Fr
PRI T 8853 K B M 15452 2 PVDF B I, 3
412 h )5, W E —bt, & BSA [ 5% B3t i e il
IKKa(1:1 000) . p-IKKa/B(1:1 000) NF-«B(1:1 000)
1 TLR4(1:1 000)—Pt(F$T), GAPDH(1:5 000),
IkBa(1:1 000)F1 p-IxBe(1: 1 000) 5 it I 0445 1y
5% MR BCH] 4 CACTFRE IR, TBST k5
E 402 h, B NABIFRAE, R Image J ERAFXT
H R i 7 T,
1.7 it

K] SPSS22.0 BAF X} 45 R EAT A0 b, 45
Y X+8 2o, R BRI 28 5 25 70 AT s o a1 7
3T, 52K LSD K36 7 v K K v o=
0.05,

2 Z55 (Results)
2.1  ACN XJ KB ZH 0 A A e 1 S g it 4 Ak
1) 5% M)

W 2 frys ,ACN QL 5, 5XTHRZH A 115,
230 F146.0 mg-kg™' ACN 4 K EUKZH4! MDA &+
Y78 (P<0.05);23.0 mg-kg ™' F146.0 mg-kg' ACN
40 GSH 7 1 B % (P<0.05);46.0 mg - kg™ ACN 4
GSH-Px T FF4(P<0.05);11.5 mg-kg™' 20 CAT %
PE TR (P<0.05); 45 % 5 20 K B UG 2 40 SOD T 1 5
X R L 22 I TE G2 L (P>0.05), NAC 4
KB ZHZN SOD 115 46.0 mg-kg™' ACN 4 4
Fhim , MDA & il CAT {145 46.0 mg-kg™' ACN
AR, 22 R B BA G2 5 X (P<0.05),

2.2 ACN X K B 20 2 9 ik 40 R 7K1 (14 52 il
WE 1 PR, ACN Jedi 5, 50 AR 1L, 45 71
2K UG 41 21 TNF-a ¥ #47} 55 (P<0.05);23.0
mg-kg ' F146.0 mg-kg™' ACN £H IL-18 ¥ ¥ FH 25
(P<0.05);46.0 mg-kg™' ACN £ IL-6 ¥ J& T} &5 (P<
0.05). 546.0 mg-kg' ACN ZH [L#, NAC 2H K B
ki £H 23 v 2 i 40 Jf X 7 TL-6  IL-18 1 TNF-ar ¥ J&
BIREAIR, 22 S R A G L (P<0.05),
2.3 ACN P3i 4R BUI 2121 NF-«B {5 5 i #% AH
AR TR 1 5 i
RT-qPCR %553 75 (14 2),23.0 mg-kg™' #146.0
mg-kg' ACN 41 K U414} IKKa Fil NF-kB mRNA

—Control
800rggm11.5 mgkg' ACN
ez223.0 mg-kg' ACN *

NN46.0 mg-kg! ACN
| .46.0 mg kg™ ACN+NA

==

N
=
o

W (pg'mL)
Concentration/(pg-mL™")
N
S
<

o]
(=3
<

0

IL-18

1 ACN #FZRFEXRMAL IL-6,IL-18 Fl TNF-a iR EZEW
TE: S XHIRALH AL, * P<0.05 55 NAC 4 A, P<0.05;n=6,
Fig. 1 Effects of ACN exposure on the changes of IL-6,
IL-18, TNF-a concentrations in rat brain
Note: Compared with the control group, * P<0.05;
compared with the NAC group, * P<0.05; n=6.

#2 TIHFE (acrylonitrile, ACN) 3% X FUINA LI B B8 /1 R AR UL EAL AT ( X9)
Table 2  Effects of ACN (acrylonitrile) exposure on the anti-oxidative capacity and lipid

peroxidation of rat brain tissues (X=+S)

/(wmol-g~! prot)

GSH GSH-Px MDA CAT

AU-mg™" prot)  /Anmol-g™' prot) /(U-mg™" prot)

4151 SOD
Group /(U-mg™" prot)
XIHEZH Control group 50.18+8.72
115 mg-kg™' ACN 4] 11.5 mg-kg™' ACN group 58.56+6.53
23.0 mg-kg™' ACN £l 23.0 mg-kg™' ACN group 61.92+921
46.0 mg-kg™' ACN 4] 460 mg-kg™' ACN group  54.97+338"
NAC 4 NAC group 66.43+620

3.69+1.00 1430+1.63 0.52=0.11 093+0.19
2.60+038 13304220 0.82+0.11" 0.63+092"
247+0.72° 11.84+293 0.86+021" 0.88+0.12
248+0.56" 1052+1.72" 0.84+0.16"% 0.90+0.14%
3.00+0.66 11.65+0.94 0.68+0.12 0.68+0.12

1 :NAC 3R N-ZBEE 2R , SOD Rn i A /W) /Ll , GSH R 47

TR AL S 5% R ZE HL R, * P<0.05 ;5 NAC 4 [b#e,* P<0.05,

JEH K, GSH-Px 37n 45 Wt H- ikt A AL I i, MDA 275 TN B , CAT £

Note: NAC stands for N-acetylcysteine; SOD stands for superoxide dismutase; GSH stands for glutathione; GSH-Px stands for glutathione peroxidase;

MDA stands for malondialdehyde; CAT stands for catalase; compared with the control group, * P<0.05; compared with the NAC group, # P<0.05.
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FIRAKE-1 B 25 R IA 2R 3 X (P<0.05), %
FRHRA Ik B mRNA %35 K75 %) B L3 22 5+ 6
GiiteFE L(P>0.05), NAC 4K FUKH L IKKa F
NF-«B mRNA #ik/KF5 46.0 mg-kg™' ACN 41t
BRI, 22 5B HA G X (P<0.05),

2.4 ACN Y7 X K RN 4121 NF-«B {5 5 i 1% A
KA 52

Western Blot 455 & B (1] 3), 45l 1 YL B 41 K
FUIIZH 2 p-IKK o8 JKK o F11 NF-kB 25 FAAIXT 26k 7K
VTR, 22 R B G B L (P<0.05);23.0 mg-
kg ' 1460 mg-kg™' ACN 4 p-IxBa & AN ik Kk
P B ETHE(P<0.05); 45 F R 2H IxkBa 25 FIAHXT K35
-5 X R L2 RIS L (P>0.05), 5 460
mg-kg™' ACN 4 48, NAC 2 K BUR2H 4 p-IKK /B
Il NF-«B £ AR X A 7K P AR (P<0.05)

2.5 ACN X AKFUR414! TLR4 mRNA FIZE 1321k
IRV B 5% )

WK 4 s ,46.0 mg-kg™' ACN 241k Bk 41 41
TLR4 mRNA & X R KK E 4 T (P<0.05), 5
46.0 mg-kg™' ACN 41 3 ,NAC 41 TLR4 mRNA %
FIARXT IR K- 25 S 4 TG 124 2 L (P>0.05).,

@) | ACN
Control ~ 17530

85 KD | _— S --| IKKa

NA kg
46.0 € meke

85/87 KD

et

—Control

Ea11.5 mgkg! ACN
zA23.0 mg-kg!' ACN
xN146.0 mg-kg!' ACN

I 46.0 mg-kg™! ACN+NAC

* *

H

—~
o
~
—
N

#
*

*

—
[

v

N

A

*

e
=

AR
=)

Relative protein expression

I
]
WIS SISISISISIIS SIS

e
o

IKKa p-IKKa/B

—-— N N .I p-IKK /B

3 iTif (Discussion)

HLARTE 20 R T i A i A il i v R A A 48R
fEIF77H: ROS, A4 AR B+ (- 0,7) 72 H H &
(- OH) Al 424k S (hydrogen peroxide, H,0,)%, 4

L5 C——Control
Ea11.5 mg-kg' ACN
= zz323.0 mg-kg! ACN
.%_-g 1.2 [SN146.0 mg-kg! ACN
o9 I 46.0 mg-kg! ACN+NAC
~ ‘5_ 4
ﬁﬂg 5 09 s
<3
Z e
EE 06
=2
=< .=
ms
==
203
0.0
IkBa NF-kB

2 ACN#EFERFARMALR IKKa, IkBa T
NF-kB mRNA FRiEKFEEY
T S IRALLLHE, * P<0.05; 5 NAC 4 ILEL, " P<0.05;n=6.
Fig. 2 Effects of ACN exposure on [KKw, IkBa and NF-kB
mRNA expression in rat brain tissue
Note: Compared with the control group, * P<0.05;
compared with the NAC group, * P<0.05; n=6.

(b) ACN
Control s 23.0

39 KDP- [ p—

k. .

65 KD e < QD G <> \| -3

NAC mgkg'
46.0 HE=E

IkBa

—Control

EEE11.5 mgkg! ACN
0223230 mg-kg' ACN
XN146.0 mg-kg! ACN

I 46.0 mg-kg! ACN+NAC

|

p-IkBa

N
[

N
=3

BHELEOE Sy e
5

Relative protein expression
N

e
[

0.0

B3 ACNEEHEARMEAL NF«B ESEBEHEXEARKKFEEL
TE : () F1(b) Ry 2 1 S B BN 457 () M(b) L I [A]— 15 GAPDH 4+7F); () p-TKKa/B #1 IKKax 25 [ KX #2535 7K T
(d) p-IkBar IkBa £l NF-xB 8 AN £ 157K ¥ ; n=6 ; 5% HREH L3R, * P<0.05 ;55 NAC 4 H#E, " P<0.05,
Fig. 3 Effects of ACN exposure on protein expression related to NF-«B signaling pathway in rat brain

Note: (a) and (b) the immune printing strips ((a) and (b) share the same GAPDH strip); (c) relative protein expression of p-IKKa/B and IKKa;

d) relative protein expression of p-IkBa, IkBa and NF-«B; n=6; compared with the control group, * P<0.05; compared with the NAC group, * P<0.05.
( p p P p: group p group



55 6 3] SR BT NI 2

il i NF-B {553 B T K RN 4 VA A

191

@) ACN

Control

115
100~135 KD m -

23.0

NAC mg-kg!

46.0
g TLR4

37KD | W S S S DN

—
=3
=

—Control

[E3 1.5 mg-kg! ACN
z323.0 mg-kg' ACN

L SN146.0 mg-kg! ACN *
I 46.0 mg-kg' ACN+NAC

N w by
S [} =

XA K

Relative protein expression

o
)

o
=

(©)

15 —Control
|l BEE311.5 mg'kg! ACN
o ezZ223.0 mg-kg!' ACN
< 2 1.2t NN146.0 mg-kg™ ACN
2 B 460 mg-kg' ACN-NAC
'21 % 0.9 N
=
E% 06 §
z 5]
Z:z \
£5 03 \
C N
0. \\‘\

B4 ACNAEZRXRMALR TLR4 mRNA ME A RIEKFER
TE (o) B [ H i ENGIE 4577 5 () TLRA 2B AT 2235 7K T 5 () TLR4 mRNA HEXH 357K 5 5% BRAL HhAR, * P<0.05; 5 NAC 411038, " P<0.05;n=6,
Fig. 4 Effects of ACN exposure on the 7TLR4 mRNA and protein expression in rat brain

Note: (a) the immune printing strips; (b) TLR4 relative protein expression; (¢) TLR4 relative mRNA expression;

compared with the control group, * P<0.05; compared with the NAC group, * P<0.05; n=6.

HUAR N = Az 3 1 1) ROS P8 AL g 155 5 12 ROS
B BRI, 2 WAL 19 S AL AR RO iR 2, &
FHHUA & B AL I, ROS 1] 5| % 41 41 40 it DNA
Ak BE BT AL R R R TS IS S A
ML Sl e i 2 e MR AT MR A | R
PRI I E A5 Ll B R 5 s . 5 AR Ak N DA
SN AN N AEE AR R PTR AL D R S, LA
g2t SOD CAT #11 GSH-Px 1ETH R ROS 1 2+
HEZEXEEMMEH", Mahalakshmi %" L 100
mg-kg ™ ACN £k Ye 75 MM Wistar K FL, 14 d Fl
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Fig. 5 Mechanism diagram of NF-«B signaling pathway
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