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ERCEIEREIIR S IHES oA 8 LA PN I R Pl ] T
STATSb mRNA FiI IL-4 mRNA 3 ik [ 5% Wi

A, RER NS ek, T et

(1 R B ARFEEFRLEFZHFE, I 24 321017; 2. 2% FTFER, iz 24 321017)

(# E] HK BT EE d R R 2 W% mo e i R B S AN 15 5 55 5 R % SEB0E + 5b
(STAT5b) mRNA I 4iIA % 4 (IL4) mRNA [ ERIK M, ik 52 JKE N 140 ~ 200 g iE {4 Spra-
gue-Dawley HEPEA B, BEALSN 0 4 41 BEWG 4L F5 5 A2 R M S MR LN IE 3 o0 R AL, O A & A& R R
AN TR R I IR R A B ( EOS) 5 I FH WU Ak T2 o0 T8 6 6 88 W R 36 00 2 Il 3 P IL4 0 y- T3 R
(IFN-y) ¥ J& ; SR SYBR GREEN 1 %5520 2 i PCR 72052 STATSh mRNA Fl IL4 mRNA (A%t #5ik , & 8
O 2H 1M BAMZ 4 il p STATSh mRNA F1 IL4 mRNA Y8358 5 T HA & 4H (P <0. 01) s FE B AR AT R A
WP TR ) R AL (P >0.05) o BERGABR T IFN-y KEAKAN, HAYJEi8 & STATSh mRNA | 1L4
mRNA, EOS #55H{E5H U 4 4 E i (P <0.01) s BREENG A A1, HARLL M &G HRAHIE (P >0.05) . @STATSb
mRNA ik 5 IL4 mRNA k& IL4 3K B EOS 4 XJ(H £ IEAH K (P <0.01), 5 IFN-y ¥ & 2 i M %
(P<0.01), £t wEm K BUm SR % 40AE  STATSh mRNA il IL4 mRNA {32551 5% H 5 IFAH ¢ ; 6 w45 A
RAHZHAZIR VT LR 8 STATSb mRNA Fl IL-4 mRNA ByERIA, AT B Ay HAm i w2 <08 RAETE s pg BB L =2 —

[hEYRILRIZE,2009,11(2) ;133 -137]
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Effects of montelukast and BCG-PSN on the expression of STATSb mRNA and IL+4
mRNA in blood mononuclearcells of rats with asthma

JIN Yao-Jian, SONG Zhi-Yan, HU Ye, QIAN Xu-Bo, WANG Xiao-Yang, HE Xu-Ying. Department of Immunology, Jin-
hua College of Profession and Technology, Jinhua, Zhejiang 321007, China ( Email; jiny/999@ 126. com)

Abstract: Objective To study the expression of signal transducer and activator of transcription 5b ( STATSh)
mRNA and interleukin4 (IL-4) mRNA in blood mononuclearcells in a rat model of asthma and the effect of montelukast
(MK) and BCG-polysaccharide and nucleic acid injection ( BCG-PSN) on STAT5b mRNA and IL4 mRNA expression.
Methods Fifty-two male Sprague-Dawley rats ( weight;140-200 g) were randomly divided into four groups :asthma, MK-
treated and BCG-PSN-treated and control groups. Rat model of asthma was prepared by ovalbumin (OVA) sensitization. The
rats were sacrificed 24 hrs after the last sensitization. Blood eosinophils (EOS) were counted. Plasma contens of IL4 and
interferon-y (IFN-vy) were measured using ELISA. Expression of STATSh mRNA and IL-4 mRNA in blood mononuclearcells
was detected with SYBR GREEN 1 fluorescent quantitation PCR method. Results Blood contents of STATSb mRNA and 1L.4
mRNA in the untreated asthma group were significantly higher than those in the other three groups (P <0.01). Blood EOS
count and plasma IL-4 contents in the untreated asthma group significantly increased, while plasma IFN-y contents
significantly decreased compared with the other three groups (P < 0.01). There were no significant differences in the
parameters measured among the MK-treated, the BCG-PSN-treated and the control groups. STATSb mRNA expression was
positively correlated to T4 mRNA expression, IL-4 content and EOS count (r =0. 730, 0. 650, 0.664, respectively;
P <0.01), but negatively correlated to IFN-y content (r = —0.798; P <0.01). Conclusions STATSb mRNA and IL4
mRNA were strongly expressed in blood mononuclearcells in rats with asthma, and there was a positive correlation between
them. MK and BCG-PSN had inhibitory effects on the expression of STATSb mRNA and IL4 mRNA, which might be
contributed to suppression of airway inflammation in asthma. [ Chin J Contemp Pediatr, 2009, 11 (2) ;133 —137 ]
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=55k T R S ITE T (signal transducers
and activators of transcription, STATs) J&— 8 &I (19
AE-SHIIE R 4% X DNA &5 A K iR, T
HERVFZ AR, STATS HEEAL G BE Rk FF
S5 T EBE TP Y 22 B S I T 20 L ) B EOS 4y
Ak T N EOS AR 2 i T B Y,
STATSa 7 Tn2 4l Y 73 A Flid B =l RAE ke
EEMEAY
W R RE, R 2 B IR (BCG-poly-
saccharide and nucleic acid injection, BCG-PSN) i&¥7
AR I S ARG NG, L I B A A M B R BT R
H IL4 TL-5 A7 44 - 5 155 40 4 7% 3 4 1R - ( GML-
CSF) JK- B 8 FEAIR, IFN-y & 3 THe . EAR R
S, o T4 (montelukast, MK) &b F# S () 1%
Wiy A B A o I B A 400 i % 7 W P T4 KF- T
1M IEN-y /KRR, {H BCG-PSN F1 MK X} STAT5b
mRNA F1 L4 mRNA (1) 52 i fif A5 4 38 o A 5255 0
2% BCG-PSN FiI MK %f STAT5b mRNA #l IL4 mRNA
FIEMIFEIA , 5 7E M I PR R 2 7K P b R Wi 1)
S BIL T 0470 7 i 245 490 14 1 RIATL A

1 #EFE

1.1 %

{H 159k Sprague-Dawley (SD) HEPE R B 52 H, {4
H 140 ~200 g, M & 2 B 3l 1 52 46 o0 42 43 MK
(BT BRYD 2R i 2454 BR 23 W) 7 i, A% - 10 mg/ J7)
BCG-PSN ( #f VL. J7 5 25\ A BR 23 5] 7 b, B4
1 mL/3Z,0.5 mg) ; itk ELAHARL 53 25 K ( EiEAERE A2 )
I RHE A R F] 77 ) s TRT REAGENT (mRNA ffi 2
), 2 E MRC A 7 &) ; RevertAid™ First strand
c¢DNA SynThesis Kit (%45 5% cDNA & 887 &, £
MBI Fermentas 2\ &) 77 5% ) ; SYBR GREEN Master
Mix (%25t PCR 50 & , 22 & ABI 24 w] 7 il ) ; PCR
AL (f# [ EPPENDORF /\ ], # 4% : Master Cycler
533) ;7000 #4FS5E f: PCR AL (3 [ ABI 24 w)
mn ) AL v 3 250 AL (36 [F BECKMAN COULTER
S HE] ) 5 IL-4 T IFN-y P ) ELISA 32077 6 (1
B A RBH R A FR 2], 56 [E RapidBio 24 7]
LR A% .
1.2 7k
1.2.1 g A 64 42 5 fo B4t ¥ 52 HEE
SD KB, % MR Bl HL &R 7 22 18 40 O W9 i 2 MK 4
BCG-PSN 4 FIIE X BR2H, R4 13 Ho KRB0
HE(OVA 'V % Sigma 23 5] 7 i) il A6, 12 g

R ) #5 2 BRI SR 1 Palmans 251 (7 15
VEAB L, 53 BUBCFI O A B B o i 2H MK 2
BCG-PSN #7355l 505 1 KRAIE 9 K VB H KRS T
1.5 mL & 2 mg OVA 1 100 mg & & AL 48 5K 10 TG
WSR2 5 Ak T S (P B ) s A 00 B2 T 4% 342
550.2 mL, [ 0.7 mL) 5 1E 5 % BZH A&
OVA A A AL FR B AR U, 1 5 07 12 () oA
3 4. 17 RITIEH5 s 4l \MK 20 Al BCG-PSN 2]
R & T A il 5% P AT LIS AR (40 em x 30
em x20 em) W, S AL A (PR A B 2wl 7= ) #2&
1% OVA [ JCT A BER K IR s (A B H IR,
BUR20 min; 1EH X B2 T JC B AR BRE KA, O ik
i) o MK 4T kRT3 d (55 14 K) i MK # 5
(5 mg/kg) B H 1K ER 17 KIFIREE HBULHT 1.5 h
FI MK 5, 77 5 W] . BCG-PSN 41 F# & A 8 d
(%9 KX) & TR E 4T BCG-PSN (0. 25 mg/kg) ,
BEH T WGE 17 RIT IR R HOOK T 45 7 18 I 40
BCG-PSN, FflHt[a] b LR 6 d, 2 i 2H R
P2 A5 P2 AR TR AS 2l s 45
APEEE AR, R U m B T . S AR IRk
24 h JEALFEIAS

F 209% 55 hir 38 WO T ORR B R R
(1300 mg/kg) , 7 BRI 4 ~5 mL, FEAZ AT
REPUEEN IO R N TR AT W, B A i R
B, ] 4% 2 5 W B W 1E 5, 8, U)
(4 pm J5) | ZIRANE - 41 G (0 5 0088 S 55 A
AR AAET AL
1.2.2  fe ¥ IL4 F= IFN-y JRZ 690 & A= EOS 4 3¢
fAAH 4 R IE O BEHIER 22 R R0
M3 H T4 T TEN-y BV RE , I 5E 5 325 4% d ] 45 3ok
1. EOS ZEXHEHBUH DAL S i, T T8k
1.2.3 % mRNA #)3h4 fo 14 #5 % & px, cDNA
A AN 1 mL TRT REAGENT 1425, L5
PRI, fo 5 K R Y S mRNA 7 T
11 pL DEPC 43K o, 78 3% 5 mRNA ) 11 plL
DEPC 4ZbB/KH A Oligo(dT) 4 primer(0.5 wg/wL)
1 L, B854 57,70°CH#H 5 min; I A 5 x reaction
buffer 4 L, Ribolock™  Ribonuclease inhibitor
(20 U/pl) 1 pL,10 mM dNTP mix 2 pL,jE%],37°C
W8 5 min; 55 /1A RevertAid™ M-MuLV Reverse
Transcriptase (200 U/pl) 1 pL, 4R 25, B PCR
PRI 42°C 4EHF 60 min, JRJ5 70°C 4EFF 10 min, B
th —80°CIRF .
1.2.4 k%% PCR M £ STATSb mRNA #= IL4
mRNA Fi SYBR GREEN 1 E R52 643k}, A4y
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FrA< [F) Bl 5% STATSh mRNA IL-4 mRNA F1 3-#§%
H I S0 ( GAPDH) mRNA . STATSb mRNA Fi
IL4 mRNA [ A0 xF % 3% & 2 50 1 2 K
2~ (Gsmmsi-Cloarnn) 5 100 A1 2 ~CCearnn) 1000
FAFH . STATSh mRNA SERH RS WF ] : L]
¥ 5'-GACTACAACAGCATGTCCGTGTC-3", F i 5|
¥ 5'-TCAAACCACTGCCAGAAAGTGT-3', p= 4y K- Fif
86 bp ;IL-4 mRNA SERZ RS YT . Bis 19 5'-
CTGTCACCCTGTTCTGCTTTCTC-3", F ¢ 5| 4 5'-
TCGTTCTCCGTGGTGTTCCT-3', = 4 £ i 175 bp;
GAPDH mRNA ZERHR5I W F 4. L9 5'-
TCAACTACATGGTCTACATGTTCCAG -3', RiE5| ¥
5'-AGCGGGATCTCGCTCCTG 3", F= 4K ¥ 131 bp,
DI/ Bl B o3 2 7 S /N e
STAT5b mRNA I IL4 mRNA %552 & PCR [ i &
RN BWES AT S Y4% 0.3 wL (2K
300 nm/L ), Master Mix (2 x ) 10 pL ( LU E N
1x),cDNA Kitg 2 pL, DEPC Zb 3K 7. 4 pl,
GAPDH mRNA %)% & PCR Je W AR R 41 °F « b i
IS4 0.2 wL (29 200 nm/L) ,

A

B

Master Mix(2 x )10 pL( &K N 1 x ), cDNA it
2 wL,DEPC 4b37K 7.6 L, RRINKZIIH 20 pl,
48 45 95°C AR 10 min;95°C A8 15 s,60°C
IR KHFZEAH 1 min, 40 MG 3,
1.2.5 %5 FE  GilEaRA SPSS 11.5
BAFTE R, A B S AT IR SRR S . BdE LAY
B bRUEZE (x 2 5) T s ZAREAR BB ECR H 5L
IR J5 2253 #1 (One-way ANOVA) |, Jj 22 55 4 W 5 L
R SNK K 55, P 48 155 A AH G % 43 B >k - Pear-
son FLZAHAC
2 F#R
2.1 HALFEFHFSR

W Wi 2H SRR AR IR A S A AR A I N R o
WA, S A TN AE ) T T AL B S 7 4R 1 A YR
DAk B4 i A EOS 2 32 ; MK 2H A1 BCG-PSN 4 fifi 2
SR 240 it 9 Vi) A5 3 A A g 0 g 4 L W
B IEHO BRI ZE R (1) .

C

E1 FARAREFYIRE(AFARB-RLLEE, x100)

=
Ja BT R (9 R AR IR 1 5 € : BCG-PSN AUl 414038 Ji] Bl m] UL 5 P 200 M 1 (L A5 e i 2 o 5 D - MK 4Ll 41 208 % <3 Jo] [l 20

RALIMPIRE , H5007 o 2L ) S D

2.2 4 AKFMmA EOS £33{E IL-4 F1 IFN-y 7K

B4 BOS 4 %] B Al IL4 7K F-5 MK 41 .BCG-
PSN 20 F1IE X B AL AH BE 3 7, IFN-y 7K SF- B
B, 25 AR B EHE L (P <0.01);MK
2H \BCG-PSN # Jz 1E % B4 Z [A] ) EOS 2 X {8
IL4 1 IFN-y KF Ho e, 22 R B B PER (3R 1) .

*®1 4BKXRIMF EOS Z£xi{H. IL4 F1 IFN-y 7k F

. U EOS £ %¢f L4 IFN-y
(108/L) (pg/mL) (pg/mL)
1 5 % HR 4 13 3.64+2.66 17.18 £6.25 25.37 +6.16
I I 2 13 10.12£5.10 36.75+14.73 16.45 +4.12
BCG-PSN 4 13 5.26+2.85 19.62+9.66 23.24 +4.88
MK 41 13 6.08+3.83 20.88+9.46 21.42+4.86

F {4 29.81 31.04 11.66

P& < 0.01 < 0.01 < 0.01

A IEF X IRAUR UL ZU] Fr 5 B Bl 4R BUITI L4 R <

B

2.3 ImEBANZM B STATSb mRNA #1 IL4
mRNA KjRIEKF

BEHEZH STATSh mRNA [ 36 ik & 2% 5 F MK
YHFIIE % X AR 4L, IL4 mRNA X E D E5 T
BCG-PSN 2 FIIE# X HAL], 22 A R W B & T
X (P <0.01) ;B2 STATSh mRNA A& T
BCG-PSN 4, IL4 mRNA [ FEXEE T MK 41, 2
S B EMEE X (P <0.05); MK 415 BCG-PSN
2H STATSb mRNA i1 IL4 mRNA {36 ik R AT, 22
REBEMHEN(FE2).
2.4 tHXMESH

M AZ A STATSh mRNA ik 5 1L4
mRNA ik IL4 ¥ EOS 46X HE S IFAH K (r =
0.730,0.650,0. 664 ;P <0.01) , 5 IFN-y ¥ i 5 i
A (r= -0.646, P <0.01), IL4 mRNA [1
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IREST S MK Y 14 R (EOS 45X (H A IE
Hi5E(r=0.918,0.806,P <0.01), 5 fiL 3¢ o TFN-y
WeBE LA (r= -0.798,P <0.01) ,

2 4 AARIMDA BN STATSb mRNA F1 IL-
4 mRNA Rik & RpLb

(x+5s)

257 U STATSh mRNA IL4 mRNA
IEH X iRl 13 5.90 £2.85 7.79 +4.79
I s 2 13 61.54 £44.73° 64.99 +35.90°
BCG-PSN 4 13 33.66 £19.30" 28.76 +13.02"
MK 41 13 28.99 +15.38°  30.95 +14.94"

FE 10.44 19.00

P{g < 0.01 < 0.01

arIEH X AL LL 4, P < 0. 01; 5 4 L 5, b: P < 0. 05;
c:P<0.01,

3 iFig

STATS J& F15 555 F: 1 R S 0E % —
GO, FE AT PN AT AR () BRAATE XA AE 5 el R 571
EnBE MR STATSa F1 STATSb 21 A%, Hgh it 32 P {37
FRER10g32. 1, W35 B % HH %, B STATSa Fi
STATSb 4% FE R 7 5114 90% HH [, e A5 3 15 31 1fi.
A AR ThRE b, — & HA MR, anre i
£ EOS 14k, ¥4 5 1Y 15 5 15 2 b, STATSa #
STATSb g AR 1
AETPEE AR TS R R B, OVA REIE S 0 i
/)N BSR4 6 346 40 RG240 B v 1) STATS R Ak, B4
STATS 5 DNA #4454 1, Ui STATS {55 &
RAE OVA 5 3 1Y W Mg &5 43 72 b ke 1 22 4 .
Zamorano 211 W5 %% BL, STATS X BH 1 40 itg 94
T AR 20 i 384 FE & A . AnAE EOS 434k id ##
H, L) STATSb #7154k, T 7E 28 K 1] STATSa 9
754k, Buitenhuis 25" FIJFFH7 1M1 49 CD34 " 40 fF 5%
RIL,STATS 7£ EOS 434k J45E b HA HZA/E
AL K B, W Mg 4 KRR I B AN A% A i
STAT5b mRNA I IL4 mRNA [ 4% 335 & 5 F1E
T RRLH, H SR EAH G, [R] B A I 2H 55 0 X B A
Fe, EOS 2 XHE AN TL-4 7KF-B 35 5y, TFN-y 7K
8 A AR BRI 2 UGB8R D A S A A
R e v 40 i B 232, L EOS ATk B 41 i
F2;STATSh mRNA 1 IL4 mRNA [ FH % 35 3% & 43
B15 EOS 4% {H IL4 /K5 IEAH &, 5 TFN-y /K
SR AEDE T K BB iy S8 S B, STATSD il
T4 (1 [R5 5 R0 K P55 71 5. Zhua 2507 A
Takatori 2™ 47 Ji, 75 Bt = STAT6 i 1% T,

STATSa /) i & ik & 51 A HE CD4™ T 41 Jifd 7]
CD4 " T2 4431k, $7~ STATS fE CD, " TH2 4ilfifg
L4 FEREE SRR L P SCHEVE T . STAT 5b il
RATRESE— 1A S H T W RAESL I IL4 55 T2 #Y
YA PR R a7 AR ] TEN=y 77726 i Tal/ Th2
FeB iy, T2 43h IL4 1 IL-5 3l 5 98 45 [gE 7=
A TR K20 M 58 B P A 400 i L EOS 1y 43 Ak RN B4
TE St B R 4 2 i S 7 P E AR T4 R
T A 28 P TVER, HLAE(E ToO 4/ 1k A TH2 41
Jato M THO 2R 434K Trl 4HJ, 1 A% Tul 4
LN TH2 20 A% BEAS 25 3  TEN -y KPR

MK J&—7f i BRI 20k 1 =0 32 iR H e
F, T AT LT AT A TL-2 24K IL-4  A] %k 4
PR ZRh B 20 F--1 RV ER YRR M BH B F A £
PR T S S E A TR R 5 30 REAI Al 48 4 4
i R SR AEL

BCG-PSN J& )\ BCG $#2HUW Z i , AN 24
A HAR R ISy, B 2R e R A O
H DNA W& £ 51 CpG 4544, HA BRI Tul
R ASes & B ] MK Hil BCG-PSN 34
Y71 B it R, 4 SRS A BT A 4 0 240 i (EOS
I EL A0 i ) 321 P S 8%, EOS 46 X {1\ IL4 /K F-HH
R TEN-y KP- B8 T 8 5 R R il 1
AN YN STATSh mRNA il IL4 mRNA [y %
ik TTRERIAIL R ARG I 2 KO TL4 5 =40 g
A7 AR 454 BE T JAK/STATS {53 1%, B i Ak
(1) STATS 43 T8 J [l 5 8 5 U — 3R Ak, SR e — %
TRPE A M 2 55 535 N7 RO V6 4 i 4 o1k
BAFEAR L B #0731 MK I BCG-PSN #§
B Th2 RIAHA N 5 L4 ()53 00, Sl 3F Tl F4H
MR F TEN-y (#4345, T ] STATSh mRNA Fi
IL4 mRNA 3615, 363 76 7m0 H g,

(& % X ]
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