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30 HBEDLA AT B2 e 2H A b A A, A2 10 K, IS OR 8 1 (OVA) BB 50k 7 R BRI mR B TR . 43
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(61 16 wmol/L) B E(K T XJ I (84 =15 wmol/L) (P <0.01) , A ZS #8240 (71 + 14 wmol/L) 55 B Wiy 26 F % AR
HAHLLZE TG T2 L (P >0.05) , P4 fili21 21 CSE mRNA F1 CBS mRNA 14 3% 35 /K - i 2% %5 JR 41
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Regulative mechanism of budesonide on endogenous hydrogen sulfide, cystathionine-
v-lyase and cystathionine-B-synthase system in asthmatic rats

LI Shao-Bo, TONG Xia-Sheng, WANG Xin-Xin, JIN Xiao-Hong, YE Hui. Department of Pediatrics, Taizhou Hospital,
Linhai, Zhejiang 317000, China ( Email ; lishaobo71@ yahoo. com. cn)

Abstract: Objective To investigate plasma hydrogen sulfide (H,S) levels and cystathionine-y- lyase (CSE) and
cystathionine-@-synthase ( CBS) mRNA expression in the lung tissues in asthmatic rats and to explore the roles of
endogenous H,S, CSE and CBS system in the pathogenesis of asthma. Methods Thirty male Sprague-Dawley rats (age 5
to 7 weeks) were randomly divided into three groups: control, asthma and budesonide treatment (n =10 each). The
asthma model was established by ovalbumin (OVA) sensitization and challenge. The budesonide treatment group received
inhaled budesonide before challenge. The contents of plasma H,S were measured by spectrophotometry. The levels of CSE
and CBS mRNA in the lung tissues were examined by reverse transcriptase polymerase chain reaction (RT-PCR). Results

The contents of plasma H,S in the asthma group (61 +16 pwmol/L) were significantly lower than those in the control
group (84 £ 15 pmol/L) (P <0.01). The contents of plasma H,S in the budesonide treatment group (71 +14 pmol/L)
were not statistically different from those in the control and asthma groups. CSE mRNA and CBE mRNA expression in the
asthma group were significantly lower than those in the control group (P <0.01). The budesonide treatment group had a
decreased CSE mRNA expression and CBE mRNA expression compared with the control group, but had significantly
increased CSE and CBE mRNA expression compared with the asthma group (P <0.01). There was a significantly negative
correlation between H,S contents in plasma and total inflammatory cells in bronchoalveolar lavage fluid (n =30, r= - 0.549,
P <0.01). Conclusions Plasma H,S levels and CSE and CBS expression in the lung decrease in asthmatic rats, which
possibly promotes inflammatory cell aggregation to the airway. Budesonide may alleviate airway inflammation in asthmatic
rats possibly through the system of endogenous H,S, CSE and CBS.

[ Chin J Contemp Pediatr, 2010, 12 (8) 654 — 657 ]

Key words: Asthma; Hydrogen sulfide; Cystathionine-y-lyase; Cystathionine-f-synthase; Budesonide; Rats

[ Wk H 2512009 — 10 =23 ;[ &[0 H # 12010 =02 -23
[ A3 F ST AR TR R R M 4 Y B (2007-55)
[AEERIA 12200, B i, 3R B0,

. 654 -



55 12 555 8 )
2010 4£ 8

W E % &L &

Chin J Contemp Pediatr

Vol. 12 No. 8
Aug. 2010

AL A (hydrogen sulfide, H,S) J& i1 435 &
RSG5+, EEARE T L BEES 4
LA (NO) Fl—2a AL Bk (CO) A Sy AR AR T SR A4 1.
EEPORIE M, 2 B F S A YR i N TR AL A D
o3 Y. CASEEUEY] H,S TETRM R4 M A RSE
W 2R 40 T AL R 58 55 28R B S 00 e A B
SCH B R TR A = A R R S 4
T H AT I — o I ey S
( cystathionine-y-lyase, CSE ) Fl Bt #i fit-B-5& A%
(cystathionine-B-synthase, CBS) # 1A k5 & RN I
PE H,S 1Y 322 R , X H,S 15 R G AR B
fEH . {HJE H,S CSE F1 CBS {4 & Wifi] 2 55 B2 wji (1)
SRR AILH 24 i AN B, JC 2 B B TR 0 B AT
LB A ZE D o B, #F5E H,S (CSE #1 CBS
T ZRAE 7 i g HIL ) A T A B R 16 s 2 4
RAST ITEEFVET RO —E NS E M E. AR
STERDT N IR ME H,S 751 N & E 1 72 vh vl BB Y 1
FAMLA o

1 #R5EFEE

1.1 KA

IR H(OVA) VIl [ 32 [ Sigma 23w, Tr-
izol H#EIXFI MW B Invitrogen USA , RT-PCR 5] &1
H Fermentas USA , Bifig#¥ (agarose) W H _E ¥ M3EA4
Y TR IR W), 1AL € (EB) #l DEPC 9 5 |
MY TRARRAF,
1.2 SWsh¥RsE

5 T A e Sprague-Dawley (SD) & fil 30
H,5 ~7 JEie ik 234 19 g, g M B 27 B
S B b e SR A [ 3 WA 5. SCXK () 2005-
0019 ], FlHLITN 3 4, B2 10 H, 735 0] B 2H |
BENG 2 A A
1.3 B EH

EHITESIRSCIRY . 55 1 KA 8 KM i
I OVA/AI(OH) B &AW 1 mL[ & OVA 1 mg f
AI(OH), 100 mg | Bhg, & 1 I, %5 15 RIFIRWESS
1% OVA 30 min, 5K 1 YOELLMA 7T d, X HZHEL
BRI B LA AE 3R K 240 OVA/AL(OH) 5, Afi
Z L2 A B A ] 02 Wi 261, AN ) 1) 2 7E 1 ORI
24 h FIEFUCHCZ HI 30 min 25T A7 M S TRV UL 2 mg
Ak (BT A R 28w AR 77, A 74 5 : 303363 )
1.4 1 ZSEMMEELRRMEARIRREE &

R 24 h 5 ,10% /KA 5 (400 mg/kg)

JOL 3 SRR, A O Al 2 mL (T H,S S &Y
M) o WIIEEEFA FAE, AEWME G174
IR HEDE (10 mL A= FER 7K 43 3 RHEUE) , Kb
YHEVEWE ( BALF) 8 2 000 r/min 5.0 15 min, JiT
I 28 AR K E R AT A0 M B B (B L R At e
LTSN ) T 2T 8. UG i1 3007 21 21 3k
4% Z 5 W WE-PBS W [ 8 , 0 AL 85 A3 U1 F
IIAKGE LY, S S il 2 S B AR AL, AR
Jili 4 20 W R R 5 - 80°C VK AR R A7, /FE RNA
EiE
1.5 m#F H,SSENE

KO W R 43 o6 ot BE . IR P A
0.5 mL 1% BEFREE, SR S5 A 0. 1 mL il 3¢ 5 45 1
A1, PR 0.5 mL 20 mmol/L % 4 — g £h 2 £h Fn
0.5 mL 30 mmol/L =4{fk4k, EEFE 20 min,
AL mL 10% — S EERRUTIE R [, i 2.5 mL 7848
JKAMNERFRZE 5 mL, 2 000 t/min B0 5 min, 7 H
VW, AE 670 nm ZRAS I 135 WA G BE (A) fE
MR bR L5 R 1S
1.6 RT-PCR % il zE fifi 2 2 CSE,CBS mRNA

M5E Ty 15 RESCHR™ o SR Trizol 4550 $REEUEL
RNA 3% 5380 <DNA, DAL A4 1T PCR §74 ., H
(AR5 97741 : CSE (PCR 4 4y 305 bp) F 5]
#J: 5'-CCAGCACTTTGCCACTCA-3', T Vi 5| #: 5'-
TGCCTCCATACACTTCATCC-3', 3B <k J5 B 55C.,
CBS(PCR =412} 338 bp) E{i#514:5"-CCGTGATGC-
CTGAGAAGATGAGT-3', T it 2] #: 5'-CACCGAT-
GATTTTACAACCTGG-3', 3B K i 55. 4°C . GAPDH
(PCR =¥} 140 bp) [ i#5]4):5'-CAAGTTCAACG-
GCACAGTCAA-3', FiiF5I 4. 5'-TGGTGAAGACGC-
CAGTAGACTC-3', iR ki &2 55°C . 2% By b ik
JEEHL VK , SmartView AT BUE R G4 53 1
FEIARAR o I E A EG R BEAR, A& B B B
P K A 5 N 2 R GAPDH 7 54 45 4 JK ¥ (8
Lo, /E A H mRNA G- 4845, 519 Eig A
WA BRA R A .
1.7 SitEDH

Bt LASEL + Rt 2E (x +5) Fo, ] SPSS 48
TR 11.5 4b3, AR AR ] one-way
ANOVA J5 2434, 4L I PR LL 8¢, 7 2555 & A LSD
KL, 7 22455 # A Tamhane's T2 K55, P AS &
FIAE DG A3 AT 2R FH Pearson F{ZRAH G /3 A1k, P <0. 05
hzERAGE L
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sk 4N (NEU ) R R 21 AL (EOS) 1Y 43 b 14 i
2 #HR FErTXHRAL(P <0.01) , 1 F MEH L (M) (77 53

2.1 BHEAGBAKRBE-RLLBREFYE

Xt BEA I A M e B, SOV AR T R, b
bR SERE B WA AE AN IIRE T o I g LT SR
] B DL R AR A IR ] R T K R TR
A RUE LR RERIB TS BB TR AR B A
ARAPELH R B g 4 ] R (LR 1)
2.2 BALF Hgife S8t 8An o Kt #

W2 BALF FRARi S0 TR R E 401 (LYM) |

A

Lo R T X IRAL (P <0.01) o A A3 fi 4 BALF
HHZ it R L EOS 1 A Eb 38 B T IR A
(P<0.05) fH¥MKFEERGZH (P <0.01) ; MO
a3 b I T B H S TR 41 (P < 0.01)
LYM {9 E 43 L I TR RG24 (P <0.05) 57 iR 4]
FHEZE SIS L (P >0.05) ;NEU [ 43 Lt
W E R TRIRZL (P <0.01) , 580 2 AH L 22 55
Gt X (P>0.05), k1,

B

1 JHRKRMARFGARB-FLRE(x200)

AXTIRAL, R

BB, SOEALEE R 3 B weAL, S

JHE A R 5 C o Al AT, SV JA Rl ek S 2 M

F 1 BALF Ff SETEMSRKITE (v =5,%)
275 FRAC 40 S8 x 10°/L) M LYM NEU EOS
Xif BEH 10 2.8+0.4 83.0%2.6 9.2+2.1 6.6+1.8 1.2+0.9
% s 2 10 7.3+1.2b 67.0 £4.2° 13.6+1.6" 10.4 +2.6" 9.0+3.6"
i AL 10 3.7 +0.4%4 74.0 £3. 44 10.4 +2.5° 12.0 £3.5° 3.6 +1.3%¢
F {4 93.985 53.944 11.797 10.555 31.226
P <0.01 <0.01 <0.01 <0.01 <0.01

L% IR LA, a: P <0.05,b: P <0.01; 5K LA c: P <0.05,d:P <0.01

2.3 % H,S SEEMAHHAZ CSE,CBS mRNA {j
Fix

BE N 2 0K H,S i B E AL T R4
(P <0.01) , fji Hh 43 1 21 55 0 g 21 R0 0] BE 4 AH L 22
HIGIH#E (P >0.05), B fi4l4 CSE
mRNA [ IE7KF LT XA (P <0.01), i
M AR AELAIE X BRALE 3 T e 41 (P <0.01) , B
Wir 2L fili 4 21 CBS mRNA 3 35 /K - IK F Xf
(P <0.01) ,Aji 2 2 sy 2 M 2, AEAT5 1K X6 B
H(P<0.01), W#E2,

2.4 XMW

M3 H,S & HEF1 BALF Hr 485 40 i s gk 8 5

BEGAME(n =30, r= -0.549 P < 0.01),

AN

%2 I3 H,SEERAL CSE 1 CBS mRNA ik
(xs5)
A AL HyS(wmol/L)  CSE mRNA CBS mRNA

it B2 10 84 £ 15 0.458 £0.049  0.345 +0.040
e 10 61 £16°  0.136 £0.017° 0.056 +0.018*
iR fEg 10 71 +14 0.331 £0.043%" 0.164 +0.025""

F Al 6.179 173. 644 246.72

P1E <0.01 <0.01 <0.01

a: SR IR UL, P <0.015b: 5= ms2 LLEL, P <0.01

3 iFig

H,S —H B — P 3 U, KIE A
MU, ATLL S B Z UG I BE o W BAS
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R8P 288 M R DR, (P s R 56 ), L 2 il
K Bl 2 £ 45 7 FE I TE G , I R R &
I it P — A B PR 26, 1 T e 420 b A0 o T I e
MR A BT C 75 HE, DN 412U 4, 1 A%
HLV B . B dl BB, RPN A B R RN
WU AR M H,S, HOH,S B HE A AR BT
figo (HPNURYE HyS 722G &AL H] 7R, H ai
A Z D o AR S A A i K AR I 2% H,S
Fr M1 4 CSE (CBS mRNA [k, K A L 2 1l
X FLASE A, G IR PE H,S 2 5 81 AT RE A
Bl . AL R BN, WG 4] BALF w40 it 24k
LYM NEU F1 EOS 40 Jftd 3% 2 2 3 T X R4, 45 &
W it 2 S A T AR | 2 B I Mt 8 A 1 1 o

PIUEPEY H,S 222 e e e A ™ A=, i 2
e 2R 2 R A S ER R A A, CSE L CBS A 2 iR
FER I 2 DR 2R 11 32 R T B, XA R P TR
H,S BEAEH EEMAMEM . HyS fEMR A W] GEA Wi
A, o 173 DR H,S T2, 540273 LK
NaHS JE X A7 76, NaHS 78 & 4 7] i 85 14 25 7
(Na™) MR EMRE T (HS), )5 & SN EE T
(H") 2564 H,S, H,S il NaHS JE i —Fh gl 21
A, CSE ANAE - W LA L Hp A 3k, i LA fili
Sl N R A0 Mt A5 2235, Tl sl bk b N R H,S
Wit CSE Ak =4z 5 1Ml CBS REAFETHA RS
WL B AL A T (B BE AL i
SR CBS R

AW KB, M ALK R M 2% H,S 5 it 21
41 CSE ,CBS mRNA [ 323k /K- I 5 AT % B4 .
MM AE H,S FIfti414 CSE mRNA ) 2 35 F Kl
RE I T B0 s S RETE AN b S (W B R R 22— I
H H,S F i A1 BALF w2 it S8k 5 3 A G, 3
TP JEPE H,S 5 5 (0 ek /0 1T B 5 18 I A< T 2 20
JEREEAT O AL BIF 5 22 BH , 12 Wity oA R 2 230
137 A H,S FfliZl 4t CSE (CBS () mRNA ik /K
B EART X R, 45 T AN A A4l (NaHS) J5
CSE .CBS ¥ mRNA 1) &35 7K - 75 2 it 41 1 (g 3 7
L IO N TR PE HyS AN S 55 2 ity 1) &0 2o A, T
LI ] 1 Ay — o 1 00 2 7 R G FE AR . H
R, B Rty 1 TE AT T 7 1 A B i 2%, (R AR
FPLH a2, B4 M AR TE MU, ARWFITR
A A P T, WA X H,S (CSE F CBS 1A R 152
M), 5 S e B2 A M 3 TG i, 12K H,S izl 2

CSE ,CBS mRNA Fik /K- [T, HEDBE K i = A
HERY TR AL AT REFR 4338 i H,S .CSE (CBS {5
AR o AFUWE Rz o 3 2 3 3 ] R i 42 5% ) CSE L CBS
[k, BRIMRA I, A T — &K

TG0 EUIT S0 J - FTL 200 8 A 355 7 g 5
50 v R I, AR AR A Bl ik T ¥ LA B e CSE (1 2 (]
FIRAIEIER, R LA M CSE mRNA
i LR ORI I R AR A SR
BT, NaHS 5 K BRI 2l 1k T L2 i 38 5 34 A 4
HIVER . SRR AT HyS R R N ] g 2R A5
SETSBKT- VLA 0 B B B 2 — O g
PR AR F AT DA ST A 00 9 I % H,S R
R T B IR 55 0 iy O - T LR S O, A R T
HE— 5%

ARSI, NG K B H,S . CSE [ CBS iy
KRR, BRI ZEE T R T BEAEIE T 4 40 i 7E <
T P R A % I 1 i A 11 AL T RE
gyl it P EPE HyS CSE (CBS fR R fEH .

(& % X ]
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