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HEM (OVA) SIS0 3 d 7 d S/ N RGBS s A b 248 T TAL F0R T 1 h 5L A i 23 18
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Expression of leptin and its receptor in lungs of asthmatic BALB/c mice and effect of
budesonide on their expression

ZHANG Chao, SHANG Yun-Xiao, WEI Bing, XIANG Yun, ZHANG Han. Department of Pediatrics, General Hospital of
Shenyang Military Region, Shenyang 110016, China (Shang Y-X, Email: shangyunx@sina.com)

Abstract: Objective To determine the changes in the expression of leptin and its receptor in the lungs of mice
with varying degrees of asthma before and after budesonide treatment. Methods  Forty Balb/c mice were randomly
assigned into 4 groups with 10 animals in each. One group received no treatment (control group) and the other groups
were challenged with either nebulized ovalbumin (OVA) for three days (3-day group) or seven days (7-day group), or
with nebulized ovalbumin followed by budesonide administration (treatment group). Changes in airway inflammation
were observed using hematoxylin-eosin staining. The protein and mRNA levels of leptin and its receptor in lung
tissues were determined using immunohistochemistry/Western blot and real-time PCR, respectively. Results The two
asthmatic groups showed more significant pathological changes in the airway than the control and the treatment groups.
Mice that were challenged by OVA for seven days showed more marked pathological changes in the airway compared
with mice challenged by OVA for three days. The protein and mRNA levels of leptin in the lung tissues of the 3-day
group were significantly higher than those of the control group (P<0.01), but significantly lower than those of the 7-day
group (P<0.01). The protein levels of leptin receptor in the lung tissues of the 3-day group were significantly lower than
those of the control group (P<0.01). The treatment group showed increased protein levels of leptin receptor compared
with the 7-day group (P<0.01). No significant difference was noted between the four groups with respect to the mRNA
levels of leptin receptor in the lung tissues. Conclusions Leptin is highly expressed whereas its receptor is lowly
expressed in the lung tissues of asthmatic mice. Budesonide can increase the expression of leptin receptor, but has no
significant impact on the expression of leptin. [Chin J Contemp Pediatr, 2015, 17(6): 623-628]
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s, RO ST KB, R TEAEE
T0 FRHE PR L o AR i S50/ 22 43k . 26 e F
GERE AN, FEWT IR R G000 A0 435 12 Wi 1) 2 95 vh 1)
YRRtttz 2 L Y EISMIFSE UE A 7E /N R AN
N Bt S 57 S8 T R i e T, Al 2L P B
9 118 b T 40 0 IS A 240 T 2 A 0 A2 AR I 3R
K B AETEAS [ 77 R 0 Wi £ 2 v g R R
ZARM IR NG AR, RS AHES R
Western blot. % 204k 7 ¥ FISEHT 9¢ G & 7 PCR
( Real-time PCR ) 2%, & &M AN [R] 7™ 72 B ) %
Wi /| U 20 2 rh o R M HLAZ AR 35 1 FT mRNA 1
ik, MG R 5 R NG ) AR AL Y O R B
Snly, MG R0 B PR KT 0T 2 i 1) & 9 AL
JE— AN BT . W B U R A A W M 1) — 26
2y, BLATSRBTRAE o AH 022 i /)N B 2H 21
T 98 2R R A7 AR BT — R B A A AR
W, PR AR 5 A 2R PR AR ST T T B /]
S, dE— AR A s xR 2 R L AZ AR AR
1 #MRSF*®
11wy
B (9% [ ( Ovalbumin, OVA ) . A& k48T
¥y (Sigma, EHE) , SRbi/EIE R Xy RE
2K /0B-Rb Z i BEHUAR (b ot 1 2 AR W B
RAERAT ), SP Fsg 2l A Y il ) & Kk 4 Al
DABHI & (ALt 2 e AU ARABR AR ) |
TRIzol RNA Hli#&W . Sl skl & . 974 &
98 2 S AZ K OB-Rb M 519 (A TRABR
5], RIPA 2 . SDS-PAGE B i Bie #1 12 571
& (LA A REYHEARRNF) .

1.2 ¥4y 4E R R BY 1
40 H 4~6 J5 5 1Y) BALB/c M 5 /N B, 1K &

18~20 g, WK If4m| 37 T o [ BE P} R o Bi s 6 e B2
B S5 syt SPE sh) B o FRBEHLECT R
R i 3 d 21, Y 7 d AR AR AT
P, HH 10 H, 2% E NSOkl a8 1) o
PERFET, MMM, Ll OVA SUmBE R
P PRI SCIRAHAE SRR 0. 7. 14K
25T 10 ug OVA+1 mg AI(OH),+0.4 mL A= H3h /K IR
RGeS B BB 21~23 R4 T 1%0VA 55
PRI ST M 3 d BERGIETAE , 5 21~27 KRG T
19%0VA ZALHOR S Vil 7 d R iR, 4 H
1K, HR 30 min, A AR E T FLHAE N 7 d /]
BRI 1 h 5 A6 A AT 1 25 PR TR A 2 mL
AT T XA AL TARATAR B RKRIKEUR IS
24 h UM .

1.3 HRAUEE

5% KA A I TS R/ MR, [, R
BumEst, FEMBOE UL, K22GRN 10 1%
R 4% Z2 R PRSI e, H R kA s
B, ATORAKS - BRAL (HE) Jefd Je e 2l
LU 2E R, A5 Al —80 CL-A7FH T Western blot %
J Real-time PCR #:43#7
1.4 fhiZH4R HE &

O RS R RS K, SRR IR AR R G
o, vk, B, EJRHEERS K .
AW S RS o
1.5 SEBRANEENMAAHEZEREEZZEE
ARIE

S AP BRIG U 1547 . B DMEAS B L
PEHC10 5k PR, IR MBS KAk, 3% H,0, 17
Prlsg & 30 min, LZE AL B 30 min, MIALL
1:320 Fi B St/ B R S R 21k —dt, LU
PBS {0 —Hi/E AT IR, 4 CREEm T,
AP EARC PR 16C P 5, H DAB &
O RO, TFAKES, PHEMIEEEE R, &5
SR BEALE 5 AP BT AT EGCR S, R
& [E universal imaging porporation R8T 224t
meta morph /N E HOLREE(E (0D H ) #4710
o
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I W Me B W vk (SDS-PAGE) R 1 8% 5
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10% (1) 45 85 B R 4 e, HL UK 450 MR AR e N
100 Vx40 min, 4% B & N 120 Vx 120 min, &
J5 180 mA x 70 min HL % #8. I J5 O0 5 = K DU )
— BB TAE MR BE S 1:500, i TVEH BE R
1:5000, HEsmfb #2000 (ECL) Tk got.
Western blot N ] Tmage J 2K/45040r, VAHPE
FH5 M2 GAPDH JKEE(E Y LR T8 15047
1.7 Real-time PCR i@l AR F ) EE K=
EZ 4k mRNA H&RIX

Z: I TRIzol 1 W 5 % £5 41 /)N B A7 il 2 21
AL RNA FEHL, ) RNA ¥ B2 5 )52 RNA {RFH, B
1 pg RNA 5% sfidlR &5 i eDNA . R EIiES |
¥): 5'-CCCTTCCAGCCAGGTCATA-3', FiF514:
5'-TCCTCCAAAATCTACCTCCAACTC-3', F Bt K
J& 87 bp; HEAZAK LIS H: 5'-CCAGATTCGAT-
ATGGCTTAAGTGGA-3', FiE5|4): 5'-CAGCGAAC-
CTGGACCACATAGA-3', FBtKJiF 129 bp; PB-actin
IES1Y): 5'-CATCCGTAAAGACCTCTATGCCAAC-
3, N5 5'-ATGGAGCCACCGATCCACA-3',
R BB 159 bpe AR ZR (20uL) : bR if
51 % % 1L, cDNA i 4] 1 uL, 2 x Eas Taq PCR
SuperMix 10 puL, H 4% LA ddH,0 % 55, ¥ 3 &
2 95 °C 1 A5 P 5 min; 95 C 22 1 305, 55 C i
K 45s, 72 °C FE 4 45 s, 35 NE ;72 °C 4E fi
10 min 24 1E . RIEFRMERMZE, 2¢O i PCR
1 CABI7500 245 ) St df it AR Y
CT{H, 8K NIEEZIK mRNA BYART A &
274 AT AR AR A
1.8 SZit=EHh

K HH SPSS 19.0 St v B 1 14124 43
B, TGRS £ FRiERE (32s) TR, £
2 [8) Lo 3R S R 3R 7 22 53 #r, 2L IRIG 7 L 35k
FH SNK-q #6385, P<0.05 WS H G285 X,

2 #R

21 —fER|

W Wi 2H 25 AU T H BRI AN 22 | IR e
PUHBe s . ML AR /MR 25 S5 R 0, 2K
MR E B AR LR, REEKSZE,; il
ZRIET TR FIRTEREES s X IR TE FaRsEIR

22 HH/NMRITEALRKELT

HE et ] Wi 3 d 2H 7N B A0E RE T BBl AT
K RYEMRIE, Mt K. B, jls,
Wil 7 d 21/ BUITZH 2L 908 S vy ST i, =<8
BE JE ] e S WA R RYEAE LB i, i
b7 02 /)N BRI A0 M T Y 5 1 T I g 24
X HR A i 2 4 LF-Te B ek Ar . DL 1.

1
LA, x400)  ASHXTHRZL B ARG 3 d 4l C O 7 d 4
D WA MBS AT FLE . i 3 d ZH/IN B A B TR R R i
MR, IR . MR GE F5RG 7 d AU/ NEUIAL 2 R AE
SR SRS 5 A M 2 T TR 4 /N B S S R R B 8 A A
TR T WIERG L 5 X IR ZH 2 LT 0 b B AR

BHNRAMALRRBRSFZEN (RN -

2.3 BEANENEMALEZREZZERIE

it 4 25 H 98 2R 1 D i 4 R Y e R 4
R (¥ P<0.01) 5 i 7 d AU E R
IR 3 d 418 E W E (P<0.01) ;5 fils
BT IR 2 3R R Rk 51N 7 d it
BESTSEIFEY (P=0297) . WHk 1, K2,

*1 FENMRRAAPEZREZZEAZTEREILE
(x+s)
215 n BE SR 2k
payisti| 10 0.18 £ 0.01 0.26 +0.06
P 3 d 4 10 0.24 +0.03" 0.18 +0.04"
7 d 4 10 0.34+0.04™  0.17 +0.04°
A b AR fiH 10 033 +0.03""  0.31+0.06"
F 18 58.58 37.677
PH <0.001 <0.001

e am 54 LE, P<0.01; b/s5im 3 d 4 thEs,
P<0.01; c 7557 7 d 4 HE, P<0.01,
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it 25 2 v 98 2 A7 A B 1 I i 2 R 3k A 0T R
2 P 5 EREL (3 P<0.01) 5 M 7 d 20 ili 41 41
TIERZIREARE S AW 3d 4 LB ER LS
TR (P=0.111) ; Au A fE- T FH2H il ZH 21
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B3 ERZAEZTHNRIMALRPHRIE (DABLRA,

x 400 ) AHMIRAL; B MM 3d 4l C NERE7d4l; DN
A ST AL, B8 R 37 R B MRk, b BRI 3
FREARIKE L H% 3 d AURNAR 7 d 4108 22K E A FAE
Ay AT T A R 2R E A RA IR E .

2.4 Western blot ;5N EMBLAFEEREEZT
FHIRIE
Western blot 2% 5 2 W iA g 3 d 4198 R LR

XA LH B I B (P<0.01) 5 W 7d 4l £ £
KRB 3d AW I E (P<0.01) 5 i b 23 181 ¥
I8 Z KT 5iFN 7d AL EF G H2#E X
(P=0.108 ) . i 3 d 4198 F Z R4t B4l R ik
B FEAL (P<0.01) ;5 0 7 d 4198 EZHOKFE5
3d A EF g E L (P=0.139) ; filbZs
T U 2 8 2R A7 (AR 3 TR 0t R A R I g 2 47 B I
i (P=0.002) . W2, K4,

®2 BANMRMARPEERERZEHELKTLILR

(xxs)

2051 n BE IHHZ
papicE| 10 0.27 +0.05 0.56 + 0.07
i 3 d 2 10 0.52 + 0.04" 0.46 + 0.09"
i 7 d 41 10 0.71 +0.08*" 0.44 = 0.09"
Z{ER: S o R 10 0.71 +0.05*" 0.62 +0.10™

F1& 60.744 10.627

P <0.001 <0.001

W am 5X A I, P<0.01; bs5iM 3dHLE,
P<0.01; c7~5iFM 7 d 4 HLE, P<0.01,

130 KDa i S s S

36 KDa - Smmmm— s Sw——  CAPDH

4 Western blot # AR P EZNEEZZEAE

BRIE A WEA; B BN 3dH; ¢ HM 7L D A
ST
2.5 FHAMMALAPERRERZE mRNA fHET

Rix
75 W 3 d 2H 98 2 mRNA /K 8 %t B8 40 B i

W (P<0.01) 5 50 7 d 408 £ mRNA /K 5
3Ad 4B B E (P<0.01) 5 iz 81+ FWig] &
mRNA 7K 51iFE0 7d A E R TG4 L

(P=0.347) . 8 Z{K mRNA KFEAEXT IRA . i
Wit 3 d 2. MG 7 d RN H 2 F8 T T4 b e AR
ZRTGEE L (P=0.963) . ULk 3,
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*3 HBHANBRMALRFEZEREZRZE mMBNA BHE3T

PIBEH  (xxs)

21 5 n 3 mRNA  JEEZ (R mRNA
Xif HR2H 10 1.00 = 0.00 1.00 +0.00
kit 3 d 41 10 1.35 +0.26" 0.91 +0.38
il 7 d 41 10 1.98+0.40™  0.85+0.35
A AR AR 10 1.85 +0.43" 0.90 +0.51

F 1 5.501 0.037

P 0.012 0.963

TE: an SXTIRALILES, P<0.01; bs5 950G 3 d 41 1L,
P<0.01,
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R BRLE ili 5 1R P il 98 1 /)N BRI s R B R
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