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WE . TGRS (acrylonitrile, ACN)IF T 19 A A R O R BUIBLAZ i 5% [l F NF-kB(nuclear transcription factor-«kB, NF-kB){5
S BRI B 60 HJCHS E R I (specific pathogen free, SPF)Z fidt e ALAEMEME K BRUBEHL 9 5 20 . % BEZH (B ki) A% A
B YR (11.5.23 46 mg-kg' ACN)FI N-Z, [k -L-2f bt & iR (N-acetylcysteine, NAC) T Hi41 (46 mg-kg' ACN + 300 mg-kg
NAC),1 /K ,6 K/, ELHEE 4 i, Y45 005 , 0 HAMIER R, 208 K R FRE . LA B vk AG I 20 2088 S Ak
I AL i (superoxide dismutase, SOD) 7+ Bt H Bk id S 4L ¥ fiff (glutathione peroxidase, GSH-Px) . %+ Bt H Bk (glutathione, GSH) 7§ %
(malondialdehyde, MDA) i3 4k S fiff (catalase, CAT)HLEPL 5 AL BE /1 (total antioxidant capacity, T-AOC) & & 5% 71 ; P Elisa 15K
KB A 6(IL-6) . AN E 1BUIL-1B) B IRFE A F-a(TNF-a) 7K - 3 LA Western Blot 325461 )it NF-«kB IkB ,p-IkB & 155
iKIKF 5 DL RT-PCR YA NF-k B, Ik B mRNA F3ikKF, G550 8RS B b, ACN K 7 2 41 K FRUMHE 7 B B R AIK (P
<0.05); ACN H 55 i 21 AL 2% 2R B FAAIR(P<0.05), H i 4 KRR 240 20 MDA 5 i 18 35 38 i1 (P<0.05) ; =i 77 it 4 K Bl SOD
GSH-Px 1 J7 i 15 N (P<0.05) ; {5 52 20 K B CAT 11 7 FAIR, w85 57 2 40 K Bl CAT 9% J7 35 1 (P<0.05) ; i3 it 40 R B GSH %
H T-AOC §f /1 ¥ EAK(P<0.05), S 447 L4, NAC 41 K i MDA, SOD, CAT ,GSH , GSH-Px , T-AOC #J[%{f%(P<0.05),
5% B2 A, ACN s R i 2 R BRI ZH 2NN TL-18 & HEREAIR(P<0.05) K L s 57 e 2 KB TNF-a & 538 1(P<0.05), 5
IR 2H 3 NAC 2 TNF-o 7 MR (P<0.05), Western Blot 4558 BoR | i 5778 YL 3 4 K BRI NF-«B . IkB . p-IkB & 4%
SRR 5 %T BEH AR THES (P<0.05), NAC 2H K B TkB  p-IkB 2 113235 7K T 55 ACN 4 L K (P<0.05), RT-PCR 4%
HIR, ACN £ YL B4 R UM NF- B mRNA 357K F- 54 B8 241 L #5349 T8 (P<0.05) 3 Hh Bl i e B 41 K UM Ie B mRNA
F KK TG 0] BRI FH R (P<0.05) . NAC 41K B NF-k B mRNA ik /K AR T2 74 41(P<0.05), 4503210 ACN F 4
MY RE X R U= A S A 475 RN i 2R GE i B, NAC 7] Sl A S5 AR AT 40 1 R

KR VAN B I8 Ak I NF-«B
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Abstract; To investigate the effect of acrylonitrile (ACN)-induced oxidative stress on nuclear transcription factor-
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kB (NF-kB) signaling pathway in rats spleen, 60 specific pathogen free (SPF) grade healthy adult male rats were
randomly divided into 5 groups: control group (corn oil), low-, medium-, and high-dose groups (11.5, 23, 46 mg-
kg ACN) and NAC groups (46 mg-kg"' ACN + 300 mg-kg" NAC), and were treated once/day, 6 days/week, by
intragastric gavage for 4 weeks. The spleen was isolated and weighed. The activities of superoxide dismutase
(SOD), glutathione peroxidase (GSH-Px), and catalase (CAT), the contents of glutathione (GSH), malondialdehyde
(MDA) and total antioxidant capacity (T-AOC) in spleen were detected by spectrophotometry. The interleukin 6
(IL-6), interleukin 13 (IL-1B), tumor necrosis factor-a (TNF-a) levels were determined by Elisa. The expressions
of NF-«kB, IkB and p-IkB were measured using western blotting and the expressions of NF-kB and Ik B mRNA
were determined by RT-qPCR. The results showed that the splenic wet weight of the rats were significantly de-
creased in the low- and middle-dose groups compared with the control group (P<0.05). The splenic coefficient was
also significantly decreased in the middle-dose group (P<0.05). The contents of MDA in the spleen of rats were
significantly increased in the medium- and high-dose groups (P<0.05) and the activities of SOD and GSH-Px were
significantly increased in the high-dose group (P<0.05). The activity of CAT and the contents of T-AOC and GSH
were all decreased in the low-dose group, whereas, the CAT activity was increased in the high-dose group (P
<0.05). Meanwhile, the activities of SOD, CAT and GSH-Px and the contents of MDA, GSH and T-AOC were sig-
nificantly decreased in the NAC group compared with the high-dose group (P<0.05). Compared with the control
group, the contents of IL-1 were decreased in the middle- and high-dose groups, and the levels of TNF-a were
increased significantly in all dose groups (P<0.05). Compared with the high-dose group, the content of TNF-a was
significantly decreased in the NAC group (P<0.05). Western Blot results showed that the expressions of NF-«kB,
IkB, and p-IkB were significantly increased in the medium- and high- dose groups compared with the control
group (P<0.05). The expressions of IkB and p-IkB in NAC group was decreased in the high ACN group (P<0.05).
RT-PCR results showed that the expression of NF-k B mRNA were increased in the low-, medium- and high-dose
ACN groups compared with the control group (P<0.05). And the expressions of Ik B mRNA were increased in the
medium- and high-dose ACN groups compared with the control group (P<0.05). The expression of NF-k B mRNA
was decreased in the NAC group compared with the high-dose group (P<0.05). Therefore, the present study sug-
gests that subacute exposure to ACN could produce oxidative damage and immune system response in rats’ spleen,
and NAC might reduce the degree of injury through antagonism.
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N4 I (acrylonitrile, ACN) & —FF G, ¥ 7{~
Wk 235 R WA HLE UL, A6 B Bl 214 A5
SRR gz Y ACN figiE i T Ak
T WP TE RN Rz KA 2 AR AR, 5 244
BB, BRLAH AR I UK 45 AR R 25 mg -
kg ACN V.18 1 e 35 0] Al K B A0 J 1 bk 2 248 i
DNA 055, RBL itk 40 DNA &5 KR 8%
HEP ) Li ZEP % B ACN Al DU i i R4S, 51k
B 4RI -10 25 FIARAE S0 B9, il k3] Ras-
Raf-ERK i #§5 [Eyrigtt . #5% 5% N+ «B(nuclear
factor kB, NF-«kB)J& 41 Ju A% PN o B 1 2 s ) 15 X+
MUSSPUR G RAE AL E MIRG AT
bR PR TOA S HE B 1 ikt NF-«B il
5 HAM 7 IkB(inhibitor of nuclear factor kappa-B)

254 I PE% (reactive oxygen species, ROS)id & F= A
G Tk B 2 A% IKK (inhibitor of nuclear factor
kappa-B kinase), #E M IkB Y S8 )5 NF-«B #
JE 25 SR TR, T J5 1) NF-kB 7% 4% 2 40 A% &
FEFEY TRV E R | L0E A5 R T DL S 1L A
AT, NF-kB 1832 IkB 196 4585, B NF-
kB #IGfLJE T LA _F R IkB B3Rk, X B85 A Y
IkB,— 71l A] 517 B 1Y NF-kB 454, HH i NF-«B
ATE RN s o5 — 7 T, Ao Al 2 A0 A% 1m) S s
NF-«B fUjfg, W58 &8, ROS % i NF-kB {55
i RERE N- B2 e 2R (N-acetylcysteine, NAC)FF
SEPERBAMSI® R R R RSN e g, I
TERUARSRE P il isat 45 5 ke & 2B
H A OCT ACN X HA I & s M ApL T B B9 2
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TR FE BE A A i = ECAS S 363 2o Xof K BT
LPEYLTE ACN, SR BRI 0 19— e a3 1 2R 30, T
SESNEF T, 0 NF-kB(p65).IkB  p-IkB & [ Fl 3t
R K TR B3 AR RS 1 NF-kB {55
5 ACN R BB 07 1 6 R ik — Lo
ACN F I BEPEAL T FR AR

1 ##577% (Materials and methods)
1.1 EEH

ACN g F KI5 (4l B >99% ), NAC I T3
& Amersco A H], p65 BT KM —PL, kB AP K
—Pt, p-IkB RITK R —PT, HRP Fric 1l 40 Rt
Yy T35 CST 23w, GAPDH — 31l T34 [F SAB
/3H] HRP Aric I Edi S — il T 26 [/ SAB A #),
#R ALY AL BE(SOD) . N - (MDA) 25 bt H kit
ALY (GSH-Px) & b H I (GSH) Ml & 241 1 T
AL E R AE ) TR WE 5T T, BCA (bicinchoninic acid)
i & T 35 E Thermo AR, HIAME 6
(IL-6) \F19+ & 1-B(IL-1B) IR FE A -0 (TNF-r)
1855 & #1016 T Elabscience 23 Fl .
1.2 Sgeshy Jeord

SPF 2% fdt Rl BUAE SD MEME KB 60 H, fA T 180
~220 g, T HN R 25K SPF Gk sh¥y e
(SE5 3h ¥ it i A A% Ik 4 5 SCXK (1)2015-0002),
BEAL Y b S 4, R4 12 H g2 R A e T
A A e S 50 O (S SR B B A% TIE S 55 SYXK ()
2015-0005), A H #F & KoK, &R IR 1 )G,
PL 1155 5 2H) (23.0 (PR 1 2H) (46.0 (= 77 B A1)
mg-kg' ACN . 46.0 mg-kg' ACN + 300 mg - kg
NAC(NAC T-HiZl)#E H , NAC T Hidl NAC #EH 30
min J5 FHE ACN, X BRZH K ERLZG T oK, 1 IRIR,6
K, Geri it 32 BRI A< A1 A Fi 309 00F 5% 45 2%
Abdel Naim™ (5T I , EEEE 4 J R ARSE R,
1.3 LIRSS 800

KRIRGLEELE R, I H BREE . £ Bk R Ak S8 K
L, 20 B R BRI B T 0.9% AR BRER K by | st T
AU T IR FRE I %
1.4 SR ARR R Gl S 4 1 PR Al

FR R (g) + SJHA(mL) =1 : 9 1Y
J AR F AT F A 1 0.9% AR BRER K, vkt
B AL 10% A ZL5) 3% e 2 500 r-min™ 2.0
10 min, B _E 3, 7% 4% 38 700 &5 U B A3 2 SR A
SOD MDA ,GSH-Px ,GSH . i & fb & il (CAT) . &bt
A4k fE J1(T-AOC) . BCA \IL-6 IL-18 . TNF-a 7K,

1.5 Western Blot £ il f# 20 21 NF-«B ., IkB ., p-IkB
EHEFSLY €4

FRARAMLIEE 6 H R RUBLA1I 2T, FRELZ 90 mg,
PR 4T (mg) ¢+ RIPA @ (mL)=1 : 10 i
PRFLHE A RIPA (radio immunoprecipitation assay )24
fi# i , FE4% 8 PMSF(mL) : RIPA(mL)=1 : 100 AT
Fem AAH N AR FL Y PMSF (phenylmethanesulfonyl flu-
oride), VKIAHIFIE | B R L5050 2460 . S0 J5 AR
4 °C .12 000 r-min™ , Z5.0> 15 min, B3, BCA ]
FE SR, IR R EL BN A RIPA #6 B FN 5 xSDS
(sodium dodecyl sulfate) | #F 2% wf i, 6 K 7 A2 PE 5
min, FIFFE AR M, AEARUKGE A 60 pg & AR 5
4T SDS-PAGE Hi 3k , #R 35 i1 marker FRIRAY H bR
B B AR5 % % 2 PVDF (polyvinylidene
fluoride) , FH & 5% Mt A W33 i TBST (Tris-buffered
saline containing 0.1% Tween)Z i Ef 4 1 ~2 h, LA
GAPDH(1:5 000) .NF-«B (1:1 000).IkB(1:1 000).p-IkB
(1:1 000 5P A 4 °C /KRR IS, TBST 3k
Ja &R P12 000)#FEF 2 h, i & &GRS BEIR
HARAEN G, PRAF R 2547 , R Tmage T US4k
TR A K, BHREAHEXREsE =H
(R 457 IR BB/ N S8R A 2 I EE(EL,
1.6 Real Time PCR S £l I 41 21 mRNA 3Rik
K

TR FEALER 4 JARRR41ZY, 1100 mg 2247
HEAT Trizol — A5 ¥k L B4 41 5 RNA, 5% 5t 5 15
cDNA, Lk ¢cDNA SF# A, 2 H RT-PCR Jz Jij A6 I K
EUIBLZH 4 (B-actin . NF-k B, Ix BymRNA Hi %f % 35 7k
o RA25 pL ¥R R #5177 =201 PCR ¥
o, Horp 58— 20 WAE PR, 95 °C .30 s, 1 M
W8 4 3R 50 MIEFR 95 °C 5 s(ZEHE),55 °C 30
s(B2K),72 °C 30 s(IEA) ;55 =0 &N ,60 °C |
15 5,71 MER, 51HEiHERILE 1,

x1 3I¥MFF
Table 1  Primer sequence
FEH £ Fx ElE gl
The name of gene Primer sequence

Forward CGACGTATTGCTGTGCCTTC
NF-kB

Reverse TTGAGATCTGCCCAGGTGGTA

Forward ~TGACCATGGAAGTGATTGGTCAG
IkB-a

Reverse GATCACAGCCAAGTGGAGTGGA

Forward ~ GGAGATTACTGCCCTGGCTCCTA
B-actin

Reverse ~ GACTCATCGTACTCCTGCTTGCTG
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1.7 it

K HI SPSS 20.0 B AF AT Geit o b, 45 SR YR
i x£S R, ZH Z 8] LBCR H BRI 2R 5 2250 #r
PE—3E B AR F LSD 5 K56 K #E «=0.05,

2 253 (Results)
2.1 REMWRE RS ZEE b

HR R T 2 s R Wos, 5 A i,
ACN I, A1) £ 20 K BRI o B i IR (P <0.05)5
ACN i)t 20 K BRUMLNE 2% R BN (P<0.05), 5
FITEZH LLE , NAC Z1 K BRI & e R 808, 5.
2R TG E L (P>0.05),
2.2 KREMALUNEF S S FRbrAE 1k

55 BEAHAE L, ACN Hp i 7 e 1R BRI 4 40
MDA & f 3 /i(P<0.05); /& 77 £ 20 K B SOD . GSH-
Px i J7 0 FHE(P<0.05) ; K7 5 41 K B CAT i
B2 REAR, = 0 B ALK B CAT W 1 1B 3 18 m (P
<0.05); 420 K Bl GSH & & | T-AOC 7§ /1 3%
FEMR(P<0.05), 5] i, NAC 41K Bl MDA
i . SOD i P | CAT i . GSH % &t , GSH-Px i
P T-AOC 5 i B & %K (P<0.05),
2.3 AL RMER TR

EXTHRRZ S, ACN f i i 41K BRI 4 2
M IL-1B & EE R ( P<0.05), ACN 451 5 2H K R
HEUN TNF-a 75 53N ( P<0.05), Sl
B ONAC AR FUR TNF-a & B K (P<0.05),

2.4 ACN Je3 5 K US4 4L NF-kB(p65)HH &8 H
Tk

Western Blot 25578, ACN Hp 5 71 £ 4H K B
NF-kB . IkB ,p-1kB & [ A 7K1 5% RE2H LA
(P<0.05), NAC K IkB p-1kB & 1R EK
5 ACN =il 4 FL R AR (P<0.05),

x2 XRBEERMERAMETL
Table 2 Changes of the rats spleen wet weight

and organ coefficient

e VR /g JINE 2% 22 0%
215
Wet weight Coefficient
Groups
of spleen/g of spleen/%
X HE 2 (Control) 0.76+0.04 021+0.01
R 41115 mg-kg' ACN)  0.69+0.03" 0.19+0.01
(230 mg-kg! ACN) 0610017 0.19+0.01"
BRI 46.0 mg-kg! ACN) 0.70+0.09 02220.02
NAC 446 mg-kg' ACN +
0.74+0.07 023+0.02
300 mg-kg™!' NAC)
F 7227 7618
P 0.001 0.000

TE: ST RALLEEE, " P<0.05; 5wl 4l lbak,* P<0.05;n=6, AL
BE(%)=E AR () MK HE (g)x 100, ACN 7R NG, NAC Fn
N-Z Bt AR

Note: compared with control, "P<0.05; compared with high dose group,
#P<0.05; n=6. organ coefficient (% )=wet weight of organ (g)/weight
(g). ACN stands for acrylonitrile; NAC stands for N-acetylcysteine.

*3 XRBEALERTELIERETL
Table 3 Changes of lipid peroxidation index in rat spleen

MDA SOD/ CAT/ GSH/ GSH-Px/ AOC/
2151 Groups
/(nmol - g prot™!) (U-mg prot™) (U-mg prot™) (wmol-g prot™!) (U-mg prot™) (mmol - g prot™)
Xif B 25 (Control) 1342022 6997+18.72 347+0.59 2.18+0.83 1215.13+302.04 36.08+3 48
IR (1.5 mg-kg' ACN) 1.10+0.26 60.25+6.38 251+041" 101+028" 112779+19766  24.87+4.66"
R 4123.0 mg-kg! ACN)  183+034" 91.71£25.08 279+0.62 1.73+031 1 374496743 32.10£2.26
E 460 mg-kg! ACN)  2.08+039"# 1269443569 % 453090 * 2.14+057%  1486.58+169.65" % 3185+548"
NAC 2146 mg-kg?! ACN +
1394051 6397+1488 150046 1024035 1 003 47+178.56 2629388
300 mg-kg! NAC)
F 8714 10.345 25604 7497 5679 7790
P 0.000 0.000 0.000 0.000 0.002 0.000

{1 :MDA SOD ,CAT .GSH ,GSH-Px \ T-AOC /RN % i S AL AL o A0 UG A3 DE TR A e H ik AL G R S b e 1. 5%
MRALLEE," P<0.05; 5 il B4 ILE, " P<0.05;n=6,

Note: MDA, SOD, CAT, GSH, GSH-Px, T-AOC stand for malondialdehyde, superoxide dismutase, catalase, glutathione, glutathione peroxidase and total
antioxidant capacity. Compared with control, © P<0.05; compared with high dose group, * P<0.05; n=6.
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ACN NAC
. ontrol
A control mg * kg! B 3 ccontro o
300 e=a!1.5mg - kg' ACN
115 230 460 £ |em230mg- llzg’: ACN 4
aum | Nr_ % |@mm46.0mg - kg' ACN
65 KDa - ‘NF kB = |==mico mg + ke' ACN+NAJ]
£
N <
30KDa | e SR S S 1 < B g *
z
(="
40KDa | W o . W — ‘p—[KB E
5
37KDa GAPDH =
= control NF-k B
., e 11.5mg * kg ACN
G & 23.0mg - kg ACN D = control
& 46.0 mg * kg ACN # == 11.5mg - kg' ACN #
= 1.0TB46.0mg - kg ACN+NAC = 207 @m23.0mg - kg ACN
2 % .S &m46.0 mg - kg! ACN
2 7 & 460 mg * kg ACN+NAJ
£ 0.84 £ 1.5 *
é 0.6 =
z ‘Z 1.0
S S
£ 0.4 =
s £ 0.5
£ 021 k|
< =
= 0.0 0.0~

Ik B p-1k B

1 ACN #3555 NF-«B #iE K R &E TS 47
1 : A, Western Blot NF-kB IkB p-IkB 2 4 447, B ~D, Western Blot NF-kB IkB ,p-IkB & [ 44721 B /40T o
SRR IR, P<0.05; SRR AL LA, * P<0.05;0=6,
Fig. 1 Western Blot analysis on activation of NF-kB induced by ACN
Note: A, Western Blot bands of NF-«kB, IkB and p-IkB proteins; B ~ D, semi-quantitative analysis on Western Blot of NF-kB,

IkB and p-IkB. Compared with control, © P<0.05; compared with high dose group, * P<0.05; n=6.

®4 BAAKEEFAELL

Table 4 Changes in the level of inflammatory factors in spleen tissue of rats

215! Groups IL-6 IL-1B TNF-a
it HE 41 (Control) 1 01129+302.59 485.87+112.13 1 105.79+562 .60
fEFIEZL(11.5 mg-kg! ACN) 1 039.73+498 84 394.03+114 88 1 94144+379.73"

PR 21(23.0 mg-kg! ACN)
R 41(46.0 mg-kg! ACN)

1 377.06+316.99
12442353961

328.12+106.50" 1 786.43+283.08"
36535+56.33" 1 962.86+547.74" *

NAC 246 mg-kg"' ACN + 300 mg-kg"' NAC) 1 210.66+391.20 28621+77.72 121138+616.73
F 0.848 3.688 43861
P 0.508 0017 0.004

e S XHRA R, T P<0.05; Sl AR, P<0.05;n=6,

Note: Compared with control,” P<0.05; compared with high dose group, # P<0.05; n=6.

R5 ACNEEFFKREMAELR NF-«B(p65) HXEBRIETL
Table 5 Changes of NF-kB (p65) related protein expression in rat spleen after ACN exposure

#H%] Groups NF-kB kB p-IkB
Xt HE 41 (Control) 040+0.15 0.17+0.11 0.64+029
fRAIELL(11.5 mg-kg! ACN) 056+0.13 022+0.07 091+021
PR A1(23.0 mg-kg! ACN) 130+0.17" 0.67+0.18" 1.192023"
Rl 20360 mg-kg! ACN) 1.76+0.63" 0.89+0.04" * 1.50£026" *
NAC #4146 mg-kg" ACN + 300 mg-kg"' NAC) 1.11£0.58 033+0.17 1054033
F 9.826 27.096 7519
P 0.000 0.000 0.001

VB XL IR, P<0.05; 5 Bl AL LA, * P<0.05;n=6.,
Note: Compared with control,” P<0.05; compared with high dose group, # P<0.05; n=6.
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2.5 ACN 435 KRS NF-x B A3 R Rk A8k
RT-PCR Z5 5 78, ACN 4% 7 Ye 25 41 K FLUE
NF-xB mRNA 3 ik 7K - 35 75 F X B 4H (P<0.05);
ACN B4 K BUIS I B mRNA 357K -5 %}
M2 UL TH 5 (P<0.05), NAC 41 KB NF-xB
mRNA ZA7K KT ACN =5 4H(P<0.05),

3 iTit( Discussion)

I 45 22 B4R SR i s B 25 52 ) B2 0 1) B I
JNE, LA AR/ IN A o572 55 O 25 g 40 A ) 2 7
IR IEFRIS TN, Shi 45 WE 2% B T 28 2250
FLAR 2 , e B (0 E 28 48 SO Ay LR S 22 T
RERIVIL B FE bR . ARBFIE 245 1 & B ACN YLt i
RS 22 B0 RN 1% ZH ST RE B T 2545 BT
PEARAE

AR OR AR A 3 A S B0
TR Ab-PL E AL AR F 2% A7 i — o B8 R SO A
GSH J&AER H i ZEE bR, H & 2w M LB R
LRSI R/ NR IR 2 —0  ARBIFSE R AR e Y v
ZH KB GSH 7 i FEAIL, AT REZ o ACN K&
HACH =¥ 2-F I L AE(CEO) S5 1A N GSH 454,
fiHLAN GSH & & T ., GSH-Px J&—F %A %
L TR, AT ST & B R AR R R
2 GSH-Px {6 P B F 3, vl RE & ACN YL
JEre AR AR A T 2 A R LR T
Y5 HAR B (1 E A - B AL Z 0] B ERIR S AR A1
b A L GSH-Px, MDA & &% /b 51k 441
L e IR B A7 7 B S A DG R AR 98 R B
R YL B4 R BRI MDA i BT S
220 K B, 2% ACN REHS 5| B I g 5 2+t 4
feBifsi, SOD &A= Wik Pe s B R i A el 5 1) S
Yy, — L SOD TG PEREAL , B Bl S AL &, IS o

1o SR AR S AR A S A BB TR A T AR AT o 4 R
R, E ALK B SOD 3% S T, T RE SR A 2
ACN FEMR PR AR rp o™= A4 K O, HLi Iy SOD
FHEE R O™ Sk 4 f S Ab-bi A AT 1Y, CAT 2
I A B bR B, TR A H,O, FRER,
— H. CAT =z B MG Ak 2= ) 00 0 3, I Sy 4 25 31
T, ANWFEE & B, KSR I 4 CAT 6 1 i 25 K T % R
2, R A CAT 36 7 5 3 i T 0 BE AL, 32 /R AIKH
T YRR AT R BUBIEZH Y CAT 15 J1 B, 55 T L
RIS ALRE ST, T-AOC SEHUIABE A R 22—, Ik
FRHLRE B R A 2 B8 M & A, A&
PR A2 R BRI ZH 2 T-AOC /K 5 25 AR (P<
0.05), A, AT, HE A AH L, NAC 4K
SUMLIE MDA . SOD ,CAT ,GSH . GSH-Px , T-AOC 7K
V- FEREAR, W RE S NAC A DL RS M B4 R A
YEH, AT e 5 NAC RedM ] ACN [ Hid AR ™
Y1 CN AL KAl ACN FR227H#E ATP A X1

IL-6 & H 2 R AN+, 7E R AT H
B2 ML R T 240 L S R DR A M 0, A3 A K
VAT S MR PR FUAREE  IEH AEFDIRASE IL-6 —
AR AHTESRAE G 5555 T 40K P i
By T Sy /I N S RIS D0 4 E N . (A RN
FEE ALK LN IL-6 & &1 {3 22 5 04811
225 Y IL-6 A UM IL-1, 35 5 40 i 4 ik 2 3
SR, AL iR S A S g e BEPEAE AT, A m]
5 TNF-a J7AE 0 RIVE T, VR T 0058 9 4 4, 3
BB FRBRE ARBE S ke B, T R A I
1B 43 WA 7K 7 i 2 R AR A0, AR s R A A
TNF-o 437K 58 25 388 i, 26 B ACN 52 i & [H
F TNF-a 5% B, NAC T W5, KB TNF-a
A3 IR 8 3 AR, B NAC 7] f# [l 41 21 TNF-a
FEIRREAR, AT 2 S e 1 VE R

R6 ACNREFFKRM NFcBHEXERRIEE
Table 6 Changes of NF-«B related gene expression in rat spleen after ACN exposure

2 %31 Groups NF-kB IkB
it 8 4 (Control) 0.43+0.06 0.50+0.05
R E4H(11.5 mg-kg' ACN) 061+0.10" 0.80+022
rRFIE2H(23.0 mg-kg! ACN) 0.63+0.14" 087+0.12"
7R 4146.0 mg-kg! ACN) 071+0.11"* 092+0.11"
NAC (46 mg-kg' ACN + 300 mg-kg"' NAC) 0.57+0.10 0.78+0.12
F 4081 8.689
P 0012 0.000

SRR A, P<0.05; SRl A e, " P<0.05;n=6,

Note: Compared with control,” P<0.05; compared with high dose group, * P<0.05; n=6.
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NF-«B 15510 % 7] AR 36 R e 35, IF-Fa o 4
MOJR T SR MR R RAE DA AR A B
PEPERES ) [R]IF NF-kB {5 538 B 76 9005 8 0E
FIRE T B 2k i v i B B 9 L SR 3 40 i T b A3
5", NF-xB % 5 A6 K 7 kB 454, LEET
PEIE A e T AM B b, 2 40t =2 2] i e
1 ROS IR IR FE H T--oo(TNF-t) 4 I A 2% -1(IL-
1) ZHTR i 22 08 (LPS) &5 1 A A s I 3836 =, NF-
B 1B AT SR Y 38 i T A A TkB £ 1k R, 4k
Frdf i B S EEMEY . Dang FFPYBISE KL, ACN
Y e K RS2 0L NF-«B & F A X £k BT &, &
NAC Filib B )5 ,NF-xB (36 1L 3Z 2006, A58 25
RER, b mE A R4 K B NF-«B  IkB  p-1kB
B H IR K- 5 0 B4 e TH 5 (P<0.05),, RT-PCR
SRR, K. L ACN L 740 K R NF-«B
mRNA ik 7K 554} B4 L T8 (P<0.05) 5
7 ACN L2220 K U IkB mRNA ik /K -5 %t g
2H I THE(P<0.05), WTREZ SN NF-kB #iE 1k
Ja BT kB A9, i IkB ] A SR R 1L
NAC 4R BB kB p-IkB & H KA K55 ACN
2 AR AR (P<0.05),, NF-k B mRNA 3k 7K - 5 &
FIHR 2 LA A (P<0.05), NF-kB 134T . 2 32 3|
P, X2 R R NAC 1R —FhoAa 3k i b s 490, mT
DA o 40 ) AR R 8, 55T NF-xB A9 196 A6 A A 4%
WIRIES, $27R ACN L3 J5 K EUB NF-xB {55
3 1% 1) T 2 P AR R A

25 LT , ACN 2Pk Y g AT %K UM 26 41
AR5 TG 28 2R Gemi b, , NAC 1 3@ i 35 5o/ s 4%
KRR
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