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Effect of sivelestat sodium on airway inflammation in obese asthma rats
YANG De-bin' ,GUO Yan-jun® ,HU Bo’ , WANG Xiao-wen’
(1. Department of Respiratory Asthma,the Children's Hospital Affiliated to Zhengzhou University , Zhengzhou 450018 , Henan
Province , China ; 2. Depariment of General Internal Medicine, the Children' s Hospital Affiliated to Zhengzhou University,
Zhengzhou 450018 , Henan Province , China; 3. Department of Emergency, the Children's Hospital Affiliated to Zhengzhou
University , Zhengzhou 450018 , Henan Province , China)

Abstract: Objective To investigate the effect of sivelestat sodium on airway inflammation in obese asthma rats.

Methods A total of 96 healthy male Sprague Dawley rats were randomly divided into normal group,obese group, obese asthma
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group and sivelestat group,with 24 rats in each group. The rats in normal group were fed with conventional diet,the rats in the
obese group,obese asthma group and sivelestat group were given 60% fat-energy feed for 16 weeks to establish the obese
model. From the 9" week, the rats in the obese asthma group and sivelestat group were sensitized and challenged with
ovalbumin( OVA) to establish the asthma model. From the 14" week, the rats in the sivelestat group were injected with
sivelestat via caudal vein at a dose of 5 mg + kg™', twice a day for 3 weeks;while the rats in the obese group and the obese
asthma group were injected with the same amount of physiological saline in the same way. After intervention, the rats in each
group were injected with different dose of acetylcholine to detect airway resistance. The pathological changes of lung tissue of
rats in each group were observed by hematoxylin-eosin staining, and the circumference of bronchial basement membrane, the
thickness of bronchial wall,smooth muscle were calculated by Imag-Pro Plus 6. 0 image analysis software. The levels of interleu
kin(IL) 4 ,1IL-5,1L-8 and tumor necrosis factor-o (TNF-a) in alveolar lavage fluid of rats in each group were detected by
enzymelinked immunosorbent assay. Results The body weights of rats in obese group, obese asthma group and sive lestat
group were higher than those in the normal group at the eighth weekend and before execution( P <0.05) ;there was no statistic
difference in the body weight of rats among the obese group,obese asthma group and sirelestat group( P <0.05) There was no
significant difference in the airway resistance of rats among the four groups before administration (P >0.05) ;there was no
significant difference in the airway resistance of rats between the normal group and the obese group at different doses of
acetylcholine (P >0.05) ; Compared with the normal group and the obese group, the airway resistance of rats in the obese
asthma group and the sivelestat group were increased at each dose of acetylcholine (P <0.05) ; compared with the obese
asthma group,the airway resistance of rats in the sivelestat group were decreased at each dose of acetylcholine (P <0.05).
There was no significant difference in airway resistance of rats before administration and after injecting of 0. 025 mg - kg™
acetylcholine in the normal group and the obese group (P >0.05) ;the airway resistance of rats after injecting of 0. 050,0. 100
and 0.200 mg + kg ' acetylcholine was higher than that before administration in the normal group and the obese group (P <
0.05) ;the airway resistance of rats after injecting of each dose of acetylcholine was higher than that before administration in
the obese asthma group and the sivelestat sodium group (P <0.05). The lung tissue structure of rats in the normal group and
the obese group was regular,and no inflammatory changes were observed. The bronchial wall of rats in obese asthma group was
thickened ,mucosa was destroyed and proliferated , the basement membrane was thickened , smooth muscle cells were increased,
alveolar septum was thickened, inflammatory cells infiltrated and mucus secretion was increased. The infiltration of
inflammatory cells in alveoli and peribronchial tissue was less than that in the obese asthma group,and the thickness of alveolar
septum was less. There was no significant difference in the perimeter of bronchial basement membrane of rats among the four
groups (P >0.05). There was no significant difference in the thickness of bronchial wall and smooth muscle of rats between
the normal group and the obese group (P >0.05) ;the bronchial wall thickness and smooth muscle thickness of rats in the
obese asthma group and the sivelestat group were significantly larger than those in the normal group and the obese group (P <
0.05) ;the bronchial wall thickness and smooth muscle thickness of rats in the sivelestat group were significantly smaller than
those in the obese asthma group (P <0.05). There was no significant difference in the levels of IL-4,1L-5,1L-8 and TNF-« in
the alveolar lavage fluid of rats between the normal group and the obese group (P >0.05) ;the levels of 1.4 ,1L-5,1L-8 and
TNF-« in the alveolar lavage fluid of rats in the obese asthma group and the sivelestat group were significantly higher than
those in the normal group and the obese group( P <0.05) ;the levels of IL-4,IL-5,1L-8 and TNF- in the alveolar lavage fluid
of rats in the sivelestat group were significantly lower than those in the obese asthma group (P <0.05). Conclusion Sivelestat can
alleviate airway resistance and bronchial remodeling in obese asthma rats,and its mechanism might be related to the inhibition
of airway inflammation.
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W B H 4% Olympus 2\ &), Image-Pro Plus 6.0
143 ¥ Z e B 35 |5 Media Cybernetics /]
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BRTESSVG 4 w4l 5 mg - kg™, BEH 2 3K, 2L 3
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1.7 Zit=4bs8 i) SPSS 21. 0 #7581t
FOPHT L TR ORISR AR 2E (2 25) Fon , 2
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Aoz, T A ) e B SR P AR R T 22 00
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2 #R

2.1 4BXRBREREBEN 4L 1 4 HREGE
BRI AT i F A 22 R T gt 127 (P > 0.05) , IEfiE
ZH R 2H TG 4Rk W) M AR B 8RR FIAL ST Hif
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Tab.1 Comparison of the body weight of rats among the

four groups (xx5)
415 o Wi —
A 8 JAIK JbBERT
EHH 24 61.85+6.72  266.95=14.09 270.97 +13.86
2R 24 60.04£3.55  347.70 £20.43" 394.42 £22.55°
MEREBERGA] 24 60.86£4.69  350.91 £21.40° 402.72 +23.01°
Pldeke gl 24 57.65+6.28  349.37£19.93*  390.15 +20.55°
F 1.299 55.408 113.909
P 0.287 0.000 0.000

T HIEWHILE P <0.05,
2.2 AEXRRPRERMERE 4PR0E2, 1T
5 CERHRET ( 5 2450 ) 4 4R B IGE BH ) b 82
FHTEGE TR (P >0.05) 5 1EH A AALEH R B
TES A5 i ST B0 W I BH ) s 22 S 4 o gt
AR (P >0.05) 5 AEJHE R i 2 0 749 4E R =] 41K
SRS 8711 S £ Tk JIE Bl P W L 7 49 v 1 T i A
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BAZEL R BRI S % 791 B T A 6 U WP 1R L B4R
NERFEERGLE , 2257 Guit A (P <0.05) o IEHW 4
FINEREL R LS 0.025 mg - kg™ ZIEAR G 1%
BB SR 2RI S S RG2S (P >0.05) 5
®2 AHAXRREHARFE ZBAEREAETEFIRERR LR

I 2R E BE 4K BUTE 4T 0. 050, 0. 100 I
0.200 mg - kg ™" Z ARG T BH 1 35 T4 2
T, 22 RG24 75 X (P <0.05) 5 A JHE 022 B 2 1 G
Uk I SIIZELIR B 45 59 ek 2 TR B B0 I 05 3 BEL
P T, 2 A B4 75 L (P <0.05) .

Tab. 2 Comparison of the airway resistance of rats among the four groups before and after injection with different doses of

acetylcholine (x xs)
W% T RE F7/ (emH,0 » mL=! «s71)

215 n —

LTI 0.025 mg - kg ! 0.050 mg - kg ! 0.100 mg - kg~ 0.200 mg * kg !
w4 24 4.93+0.96 4.87 +0.37 7.33 +£0.42¢ 11.02 =1.97¢ 11.29 +1.35¢
N 2H 24 4.56 £0.47 4.97 £0.29 7.67 £0.67¢ 10.52 +1.11¢ 12.12 £1.17¢
JEL P 2 i 4 24 4.90 £0.79 6.93 +0.63" 10.65 +0. 84" 26.64 £2.60" 37.74 £3.33"
Pk RN 24 5.08 +0.82 5.92 +0.36% 8.81 0, 59 18.78 +2. 05" 25.08 +1. 832

G AL P <0.05; FIEREAL AL P <0.05; S IEFERENGAL HA P <0.05; 52 25 Ak P <0.05,

2.3 4AXRIMARREZTH L5EWME 1. IE
B ZHL R JrE 2H K SR 4 2 48 R B ), <2 548 I
W Tk, JEIE S NLZE5F TEH A DL APkl As 5
Jien g 2 R BR S ARSI B R
TR MGG JEE , SF-T UL 3 22, il o6 (m] B 3 )52, o PR
i 2 IR R 0 A 22 5 PE 4R W] ZH K BRI 2
SUrp it B SR T B 9 200 T2 1 T e R Wi 24
PR it [ B P B AR /N o

ATEHRZ BB C AEREBEGH 5 D - PH 2SR m) 44

1 4 AXRMALRFREFTN(HE $8, x100)
Fig. 1
the four groups( HE staining, x100)

2.4 AHAKRBRFREFRSFEEL 4PRIEK3. 4
HRBSCAE IR I = gt # B X
(P>0.05), IEHHSMEMAKRFSCREREER
x4 AEXRBRIHAERRPRERFKFILE

Histopathological changes of lung tissue of rats in

Tab.4 Comparison of the levels of inflammatory factors in alveolar lavage fluid of rats among the four groups

P WURBE He#s 22 5 T ge 24 3L (P >0.05) 5 Ik
W M 2L M P AR R AR RS U BE IR IS
JERTIEH AMEREAN, ZRAGiHFEXL(P<
0.05) ; PUZEA A S L AR B S48 1 JE B A1 1 LIS
FE/NTHERERE G2 , 22 A geit# 8 (P <0.05)
RI AARRXSEEREAZ EREEEMTRIE
ELL®

Tab.3 Comparison of the perimeter of bronchial basement

membrane and the thickness of basement membrane,

smooth muscle of rats among the four groups (xxs)
giki] no SCVERRBRR am SRR /pm FRIUE R pm
FHA 12 2199.77+172.48 57.75£9.41 9.691.75

JE k4L 12 2074.42+127.64 54.34£7.79 9.50 £2.10
EREEREAL 12 2248.41 £189.19 100.69 +14.18*>  29.85 £1.05%
PRGN 12 2265.35£148.08 79.72£10.37%¢ 15,52 £2.53%b¢
F 0.256 24.383 146.234

P 0.856 0.000 0.000

Y GIEHALILACP <0.05; SR LLEPP <0.05 5 SAL M4 L8P <0.05,
2.5 4 AXBRMAERBTPRERFKELEE
SER LR 4, 1E W 2H 5 A0 Bk 2H R BRI 6 8 ok v R
IL-4 (IL-5 IL-8 \TNF-a /K b3 22 R ¥ e 4 it 2
B (P >0.05) ; IEJi: 22 Wity 2 017G 4 % w] 4l 41 K
SR 96 8 Pk W R IL4 (IL-5 (IL-8 \ TNF-a 7K - 55
FIEFHAMMEMA, ZRAEHRITFEL(P<
0.05) ; 74 4 > =] 4l 21 I BN 76 38 v W IL4
IL-5 [ IL-8 Fll TNF-o /K AR FIERERE M 2, 22 57 A
SiitEE L (P<0.05),

(xxs)

21 51 n IL4/ (ng - L°1) IL-5/(ng - L°1) IL-8/(ng - L°1) TNF-o/(ng - L™1)
TEH 4 12 9.69 +3.63 21.25 +4.05 76.47 £26.72 39.30 £6.23

AT 2R 12 10.89 £1.68 22.15+3.87 77.99 £21.11 40.15 £6.15

JIE S Wi 2 12 39.29 £3.26% 43.58 £5.05% 148.73 +17.42% 98.28 +12.52%
Va4 Sk w42 12 21.68 +3.70% 31.85 +4.74% 112.06 +18.45% 69.11 £9.25%¢
F 111.971 16.142 15.524 59.568

P >0.001 <0.001 <0.001 <0.001

T SIEW AP <0.05; SHLAELL LA P <0. 05 5 5 AL N 4 L& P <0.05
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