29 3 Vol 29 Na 3

2009 3 Acta Scientiae C rcun stantae Mar, 2009

s s , . 2009 S0, [J. ,29(3): 613- 618
XieJE JnGW, LiR J etal 2009 Expression ofmRNA and protein of apop tos s-related genes aliered by sulfur dioxide in rat asthm atic pathogeness
[ J]. ActaScientiae Circum stanting 29(3): 613— 618

0,

12 > 2 WL 2 » 2 )= 2 b 2%
Ry, @R, FMmeT, 5% M, 2K
LWL AFIHRZESXRIEF K, KE 030006
QW AFFREEF SEEFHME ., AE 030006

: 2008-05-15 : 2009-01-13
S0, mRN A . W kiar S0,
(OVA) SO, OvVA s RT- PCR W estem Bbt 0, pS3 bax bed-2
mRNA . , S0, P53  bax mRNA , beck2 bel 2/bax
s . N pS53  bax mRNA ; bek2
bel 2/bax . S0, OVA s s p33  bax s bel- 2
S0, s ( p53 bax bck2) s
S0,

; ; RT-PCR; W estem Blot p53 bax bcl-2

: 0253-2468 (2009) 03-613-06 : X171 5 c A

Expression of mRNA and protein of apoptosis-related genes altered by sulfur
dioxide in rat astmatic pathogenesis

XE Jingfang >, JN Guowen’, LIRuijir, WANG Xuefeng, LU Lina, MENG Ziqiang
L Collkge of Envionment and Resource ShanxiUnwersity, T aiyuan 030006

2 Instiute of Environm entalM ed icine and Toxicobgy, ShanxiU niersit, Taiyuan 030006

Received 15M ay 2008 accepted 13 Jarmary 2009

Abstract The effects of sulfurdiox ide on the mRNA and protein expressions of apoptosis-related geneswere studied in lungs fran asthmatic rats The rats
were challenged by ovalbum in (OVA) orSO, inhaktion albne or ogether M aleW istar rats were divided randomly nto 4 equalgroups of 6 anm als each
® S0, group @ ovabumin (OVA) group ( asthma group), @ SO,+ OVA group and @ contiol group. ThemRNA and protein levels of apoptosis-
rehited genes (p53 bax and bel2) were analyzed in lungs using reattim e reverse transcrip ton-polym erase chain reaction ( realtme RT-PCR ) assay and
W estem bbt analysis respectively The results ndicated that the increases of both b¢k2 and the ratio ofbcl2/bax ordecreases of p53 bax mRNA and
protein levekwere not significant in lings of rats exposed to SO, alone can paredw ith the contro] butOVA exposure significantly changed hemRNA and
protein expressions of p53 bax and bel-2 can pared with the contiol However altered kvels of these genes appeared in lungs of rats exposed to SO, plus
OVA canpared with the control orw ith the OVA group. These results kead o the conclusion hat SO, can change the expressions of p53 bax and bel-2
n the hings fran asthmatic rats at the transerption and translaton levek and it suggests that SO, exposure can suppress apoptoss n hflmmaton and
nduce nflanm ation reactions i the lings fran ashmatic rats which m ight be one of hemechanisns by which SO, pollution aggravates asthma
E luicidating the expression pattems of those genes due © S0, inhaktion is critical b our undemstanding te mechanisns of SO, effects and helpful for
therap eutic ntervention
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) Pranega ; (OVA, grade II )
1 ( Introduct bn) ) )
(BSA) (EB) Sema ; Triml
: bel-2 Bax p53 Santa Cruz
, L5 actin Oncogeng Jackson Inmuno
s Research Laboratories ; ECL
, W istar , 180~ 200g
(Bousquet et al , 2004). ; (NC);
(90,) 3mm X- Am erasca
: : 22 FENE
, PCR  ( RotorGene 3000); U-
, , 3010 (HITACH);
, 30, (UVP); M n+proterr11I
(Lietal, (B v-rad); Leica DC 100 ;
2007). , S0, ( )s (Sima)
23 I RFAE
, 24 S0, OVA
) 0, + OVA , 6 0, 1
: p53 ImL . OVA S0,
bax (Koet al, 1996), bcl-2 + OVA 1 Iml,
. OVA 100mg 100mgAl(OH); 6x10
S0, ; 8
. , Iml, 10mgOVA  100mgA [(OH ) 3; 15
RT-PCR W estem Blot 21 1% OVA (Q5ked’).
S0, bel-2 Bax  p33 SO, SO, + OVA 15 21  OVA
: 80 0,( 5 6mgm S, 1k day ') 0,
, o S0 (Goyal 2001)
2 (M aternls and m ethods)
24 h , ,
21 EZRAAG MK ,
S0, ; 99 9%, 2 4 At & RI-PCR
; Tris Acrylan de (29:1) RNA DNA
SDS AP TEMED Tween 20 RT-PCR
Amerasco; AMV ( AMV - RTase) (Qn andMent 2006), L
1
Table 1 Priner and probe sequences
bank (Sequence)
p53 NM _030989 5-CAG CITTGAGGTTCGTGTTIGT-3
S-ATGCTCTTCTTTTITG CGG AAA-3
Tagm an FAM 5~ CCTGTCCTGGGAGA GACCG TCGG-3" TAMRA
bel-2 NM _01693 5-GGA GCGTCAACAGGGAGATG- 3

Tagm an

5-GATGCCG GTT CAGGTACTCAG-3’
FAM5-TCCACA GAGCGATG TTGTCCACCA-3" TAM RA




3 S0, 615
1
bank (Sequence)
bax NM _017059 5-CCA AGA AGC TGA GCG AGT GTC TC-3
S-AGT TGC CAT CAG CAA ACA TGT CA-3
Tagm an FAM 5~ CCA CCCGGAAGA AGACCTCTCGGGG- 3 TAMRA
GAPDH NM _017008 5—ATGTATCCGTTGTGGATCTGAC-3'
5-CCTGCTTCA CCACCTTCTTG-3
Tagm an FAM 5~ ACTCACTCTCTTG CTCTCCTGG CGA-3 TAMRA
2 5 W estemn blot , BSA
, ImL ( 1% ( Brod fard 1976).
Nonidet P40 1 mmot "' EDTA 8 mmot I ' EGTA 26 SITELSMN
2 5 Hg* mL' aprotinn 5Mg* mL ™' pepstatn 50 SPSS-13 0 ,
BemL™' leupeptin 25 Hmol* L' PMSF 25 mean £SD ; one way ANOVA-
B¢ mL™' Trypsin inhibitor) , LSD-t ,
20min  4C 13000 tmin ' 15mn
- 20C
3 (Resulis)
1% Do ,
, : NC 31 X8 & RI-PCRE R
, S (Q 5g o 1mL 311 SOFNAA #rg AR A i p5S3 mRNA & 1%
PBST ) . L5k B Wi la 80, OVA
, 4C PBST , p53 mRNA
’ ’ ) (p >0 05) g)z
L.L5h , PBST ECL OVA , p53 mRNA
: X~ (" p< Q 05), .57 ; OVA
) , p53 mRNA
actn (p>Q 05).
158 Lungs p53 mRNA 150 b Lungs bax mRNA
T 10 T 2 100 |- '
g s £ 050 |
oLl =] L I 5 0 | | ] Bl |
Cnteeh 0, OVA  SOr0vA Control SO, OVA  SO,+OVA
28 el Lungs bd-2 mRNA - drd Lnnge (hol-210me) A ang
20 *x S Fi-
:; 15 E s . s
Fal : lj l-']
£ 8 1t I-_l]
05 |- =
0 = L ! | 0 | | L e K BT
Control S0, OVA  SO,+OVA Control SO, OVA  SO,+OVA
N p53 bax bck2 mRNA
Fig 1, p53, bax and bck-2 mRNA levels inlungs of rats treated w ith OVA orSO, inha ktion or both
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312 SOTAME A KA bax mRNA ki

B 5] 1b , 0,
bax mRNA ,
(p> Q 05). OVA SO, + OVA ,
bax mRNA (p<
0.03 p< Q 01), Q71 Q65
;  OVA , 0, OVA ,  bax
mRNA (p>
0. 05).
313 SOBAMFE A RBAf bel-2 mRNA %k
KB le , S0,
bck2 mRNA s
(p>Q 05). OVA SO, + OVA
, bel-2 mRNA (" p<
Q 0L p<Q 001), 147 193
. OVA , 0. OVA ,
b2 mRNA (p
> 0. 05).
314 SOBAXNZEmARMEA i bel-2/bax H (&
op-A0 d :
bck 2 /bax mRNA .
S0, OVA : bek2/
bax mRNA (* p<
Q05 p< Q 05), 152 L8
.0, OVA s bel- 2 /bax
mRNA (7 p<Qoo1),
299 OVA s bel-2 /bax mRNA
("p< 0 05).

3 2 Westem Blot%4 £

321 SOBAXNZEmARBEE G p53&E R IAW
¥ v 2 ,56mgm S0,
OvVA . pS3 :
(p>Q 05). SO, + OVA :
p33 (" p< Q 05),
0. 66 RT-PCR p53
mRNA .
322 0BANEmARBEEF bax & H K IAHW
A 3,5 6mgm’ S0,
, ) bax ,
(p>0.05). OVA SO, + OVA
\ bax ( p<003
p<Q0l), Q 68 Q62 ;
OVA .90, OVA . bax

ps3 I S S s 53D

ACUN S ——— )] )

Control SO, OVA SO,+OVA

14 Protein levels of p53 in lungs
1.2
- 10
€ 08
8 0.6
2 04
0.2
0

Control OVA \() ()VA
2 90, P33

Fig 2 p53 poten kvels n hngs of rats treated wih OVA or SO,

nhahtion orboth

(p> 0.05).
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bax m” 21kD
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210
505
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Fig 3 bax potenn kvels n lings of mats treated with OVA or SO,

inhalation or both
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, 0, OVA s belk s p53  bax s
R > Q0 05 , OVA
P
bel-2 mRNA
S0, OVA
actin 42kD
Control SO, OVA SO,+OVA
(EOS) . bel-2
3 Protein levels of bel-2 in lungs p53 bax EOS
2, , ,
N |
Control OVA  SO,+OVA ,
. bax ’
4 %0, bel-2 bel-2 , be -2 /bax
Fig 4 bcl-2 pootein kvels in lings of rats treated w ih OVA or bel? bel?2 /bax
S0, mhalation or both )
. bel2/bax
4 Di . s 5 ’ bel-
(D iscussbn) 2 Ibax 7
SO, (Yangetal, 1996). ROS
. 5 6mgm . , bel-2
S0, , <0, bel-2 (H addad 2004 ).
7d 1h S0, ) ) , OVA
, , , beck2 mRNA ,
2 23 h S0,, p53  bax mRNA
» @ » 9% (SOZ 5 (Conclusbns)
2000), ; ® , 1) , S0, OVA
2 8mgm " ldmgm S0, | 0, OVA . bek2  bax ,
( Sheppard et al, 1980 Horsman , ,
etal, 1988). OVA , ,
-3
0, l4dmgm 2) 0, pS3  bax
, 8 h, 5d , bel-2 s 0>
(Riedeletal, 1992). , , 0
2
(<28mgm ) 0, ,
OVA (Park etal,
2001); ®  ACGH S0 CERE (193, B HE WELET 2
3 2mgm . EHRR AT RREEFE5FEF TXRARKREN. £F
0, 5 2mg m * (Hansson W AR BRI X 3004 R, H P SCTH K E 4 F R
etal, 199%). 56mgm S0, BT 104 B A GOF B BE ) F (b HT AR
. A, 200040 ) AT EA=E. TS IAAEE , £
SO, bel-2 mRNA
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