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(WE] BTFE PRV, Na'-K'-ATP BHEM Y EA MG e, BRANUR AEE, BR W
BEPZE Ser B A A2l AR R BRARGHE RAE RSB IR S HALH . ik ARSERET RS 2019 4 7 H—2020 4 8
H o #5120 H 8 JEIS SD HEE A R AT Jo BAL (MBS TE ST 5% WIRERZE vhift ) . WM (M ARTE S LIL A BRE 8 1 (OVA,
V) B, RS E RS T R ) KRy r A (RS OVA Biolk, Bl e IR R SR Ser
HAERSY) |, A 40 R SRAISEHZOEE R AREE N (qPCR) KIAT4141 Na'~K'~ATP i}, Ca®-ATP [
XA, SRV S BN AR A ZH A Ser . ERGERT o4 (LAM a4) AXFRIAG, @ 78RR - 40 (HE)
Yu e K I IE e PR MR IS O, E A B IR - R (PAS) YL AR ANAE, R RAr b (THC) #
AR ET B1 (TGF-B 1) AN EAERKET (VEGE) Fikit, RAFHK R W HHAE: (ELISA ) Kzl 4t
FAE 13 (T-13) ML E 1 (ET-1) Fi, &8 WERG4IANAT 4 K FAT4Z Na'™~K'~ATP . Ca”~ATP i, Scr
AN FER R TXIRL, LAM o 4 AHXT 268 2 T X IRLH (P < 0.05 )5 JAY7 4R BUIMIZH 4 Na™—K'~ATP ilf . Ca™*~ATP iff |
Ser MXTFIR TR TREMGZ, IHiZH41 LAM o 4 AHX SR AR TR (P < 0.05) o BERiZH FEYT 4 K R4 2L 0E
P TR RRZ, PAS BHPETAAR &7 LR TXFBRA] (P < 0.05) ; 671K R SUIIETEIC T AR 4L, PAS FEET
B H/NVFEERG A (P < 0.05) o BERGZUATAYT AR BUIZHEY TGF- B 1 Al VEGF Fikm X IR, JAY7 R Bz 2
TGF-B 1 Fl VEGF FikILTFEEMGA] (P < 0.05) o BEMGALANAYT ALK B2 1L-13 F1 ET-1 = FX 4L, Jrdlk
FRUMIZHZY IL-13 AT ET-1 (IR TIEMGZL (P < 0.05) o 518 4MHHEE Ser & G- A nTMh 4 AF i R BRVCE #E0E I <GB F 4,
HAHLHI T HE S IE LAM o 4 FE5 MM TGF-B 1. VEGF., IL-13 Fl ET-1 (BICA 5.

[SK88iE ] Wi BNEPOR Sor BAM; ZREERN ad; KEEM,; RIE

[hESEE] R56225 |[XE#REFS] A DOIL: 10.12114/).issn.1008-5971.2021.00.049

BN, MG . BAEIAE Ser &G A I) A2 i R LI AERE AN FE B Y S ) S LIRSS [0 ] . S i i
AR, 2021, 29 (3) : 75-80. [ www.syxnf.net ]

HUANG H Q, BAI Y.Impact and mechanism of sodium—potassium pump Secr complex on airway inflammation and airway

remodeling in juvenile asthmatic rats [ J ] .Practical Journal of Cardiac Cerebral Pneumal and Vascular Disease, 2021, 29 (3 ) :

75-80.

Effects and Mechanism of Sodium—potassium Pump Scr Complex on Airway Inflammation and Airway Remodeling in
Juvenile Asthmatic Rats HUANG Heging', BAI Yan’
1.Department of Pediatrics, Wuhan Dongxihu District People’ s Hospital, Wuhan 430040, China
2.Department of Pediatrics, Xiehe Medical College Affiliated Hospital of Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430022, China
Corresponding author: BAI Yan, E—-mail: 971135735@gqq.com

[ Abstract] Background Studies have shown that Na'~K'~ATPase active drugs can inhibit asthma, but the specific
mechanism is unclear.Objective To explore the effect and mechanism of sodium—potassium pump Ser complex on airway
inflammation and airway remodeling in juvenile asthmatic rats.Methods The experiment is from July 2019 to August 2020.
One hundred and twenty 8—week—old SD male rats were divided into 3 groups: control group (intraperitoneal injection of 5%

phosphate buffer ) , asthma group [ sensitization with intraperitoneal injection of emulsified ovalbumin (OVA, grade V ) ,
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and then intraperitoneal injection of DMSO after successful modeling ] , and treatment group ( sensitization with intraperitoneal
injection of OVA, and then intraperitoneal injection of sodium—potassium pump Scr complex ) .The relative expression
levels of Na'~K'~ATPase and Ca’*~ ATPase in lung tissue was detected by quantitative polymerase chain reaction ( qPCR) .
The expression of Scr and LAM a4 was detected by Western blotting. HE staining was used to detect airway inflammatory cell
infiltration, and PAS staining was used to detect goblet cells.The expression levels of transforming growth factor B 1 (TGF-B 1)
and vascular endothelial growth factor ( VEGF ) were detected by immunohistochemistry ( IHC ) .The contents of interleukin—13
(IL-13) and endothelin—1 (ET-1) in lung tissue were detected by enzyme-linked immunosorbent assay ( ELISA ) .
Results The Na'~K'~ATPase, Ca**~ATPase and Scr relative expression levels in the lung tissue of asthma group and treatment
group were lower than those of control group, and the LAM a4 relative expression level was higher than that of control group
(P < 0.05) .The Na'-K'-ATPase, Ca’*~ATPase and Scr relative expression levels in lung tissue of treatment group were
higher than those of asthma group, and LAM a 4 relative expression level in lung tissue was lower than that of asthma group
(P < 0.05) .The pulmonary inflammation score of asthma group and treatment group was higher than that of control group,
and the positive area of PAS was larger than that of control group ( P < 0.05) .The pulmonary inflammation score of treatment
group was lower than that of asthma group, and the positive area of PAS was smaller than that of asthma group (P < 0.05) .
The relative expression levels of TGF- 1 and VEGF in lung tissue of asthma group and treatment group were higher than those of
control group, and the relative expression levels of TGF- 3 1 and VEGF in lung tissue of treatment group were lower than those
of asthma group (P < 0.05) .The IL-13 expression and ET—1 expression in lung tissue of asthma group and treatment group
were higher than those of control group, while the IL.—13 expression and ET-1 expression in lung tissue of treatment group were
lower those of than asthma group (P < 0.05) .Conclusion The sodium—potassium pump Scr complex can inhibit the airway

inflammation and airway remodeling in juvenile asthmatic rats by regulating the LAM ¢ 4 expression and inhibiting the release of

TGF-B 1, VEGF, IL-13 and ET-1.
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W7 Wy 2 — P DB, AT R R AR AT B0 AR 3
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BB B SR AR, BREEE
Ak = K I F B 1 (transforming growth factor beta 1,
TGF-B 1) MR EHM FEN 72—, alfgi
ST Ak AT 1A 531k LT 4 20 Al g
1% N B2 A K F (vascular endothelial growth factor,
VEGF ) J&—F 2 DI RE L4 A= iC i 3550, 7 0 e S0
Rk, HIHERIKKE 550 1 3 2 IR OG,
5 S AR R 7 BB P R UE L VEGE R
TGF- B 1 ¥l H I 2 bR iy, B 4514 41 i
HGE AR T LA B AT A A A 2 A R
13 (interleukin 13, 11-13) FHEERML, ¥ 1L-13 7£0H
FEIIPHRSCHIEN . N Z 1 (endothelinl, ET-1)
Vg — T B A 2 AR AR B9 A 28U Wi 790
DA M A AR IR, T2 5 e MR 25 5 S B9 4 A<
HE R . A BRI, ET-1 20 B
RIS EES 7 ZBEIRTF (adenosine triphosphate,
ATP ) JKA SN2 3 M N AN B 5 S e P4 g A4
B B RN, YFE S Na'-K -ATP B A
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TEF 2535 LAM a4 ERA7, I LAM o 4 A RES MR #ESD
Bo fEISE Ser & A RINFRITHIIR - 4l 2 ¢ bk
R, HORME AR T ME SR MA K. A5 5 R
FEENEZE Ser B A RN 4 A2 i R BRI S FIAIE T
SRR EEN K AL, PURIEWT .

1 #R5H®

1.1 SZE0shy ARSZERITRI A 2019 4 7 H—2020 4 8
Ho MWESRERSPL2EBE SRS PO EsE 120 H 8 JHik:
SD HEPEREL, 1RBTI A 110~130 g, HCEEBA FEE W
JEOUR . RN R AT B R B R, KRR AT i R K R
j=x7/8

1.2 SEEA T K 120 HSD B R L
RN RRAL . WERRAL AR AL, AR 40 Ho XFERAIK
ST SLG 5 1| RIE RS 5% BiREE 2% Wi ( phosphate
buffer saline, PBS) 1 wl+ 4 1L 8% W 100 w1, B I
LR RS A i O BRI TR . SR 1 R
14 K, BEREEFENFLRINEEA (OVA, V)
100 g Bfg; SCER % 25~27 K, KBS P i %
OVA 100 pg+PBS 50 wl. B T)E, KT —H
. A ( dimethyl sulfoxide, DMSO ) 1 wl+ Ak WA W
100 wlo JRITAK R SCHl s RERGIIRL, Ty ]t mg 2
TR NI S 45 T AR 4 Ser A RZGY) (Sigma 23 F) 4R
), BRI SBIZE Ser B ARG 0.3 mgkg I
f#EAE 20 mg/ml ) DMSO 1, FH R PBS Hi B £ 1 ml,
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R . SEERZE A E (BPSEEGAS 28 K ) il =41k
SR AR AR o AR S50 T 38 20 s T AR P i XN R R Bt 3
VI HEZE AT AZ AL
1.3 K7k
1.3.1  SERFOGE i R A BHE Y (qPCR) - (HH
TRIzol I F ( LIG3E = KAV HARF RN A 4=, 4
FEAE S 20190258A ) M i 4 4L b B BUE RNA, IR
H ReverTra Ace qPCR RT Master Mix & i ¢cDNA . 1 H]
SYBR Premix Ex Taq™—20 =317 qPCR . #EIR A
95 CZEPE 1 min, 60 CiEK 10s, 72 CIHE 10s, Fb
40 MIEFR, NZHEF K GAPDH, SR 2744 Jrikitas
Na'-K'-ATP [, Ca™-ATP BT Fik i,
132 BBkl R o T TE e ik
(RIPA ) R ( LI E S RAEYHARBERA
A7, RS 201801102D ) MUTZH 2 HR U T
TE+ e SE RN — RN IR EE I B Yk ( SDS-PAGE )
B I KB R 60 we, FHERRIRMM LK
(PVDF) JEE I (Millipor 2], 3£ ) , FEZEHR NHS
TBST (1) 5% BiIEW# A 1 he IS5 —PiE 4 CHIE T
RN, SHRES SR ( FE S RAEDEARE
BRANEI A, RS . 20180112D ) MHEE AT % —Ht
(1 :5000; ZigEfe (dbat) AYRHATIRA R A )
TR FWEE 1 he 8 Fusion Fx7 EURRAE 258 ( Vilber
Lourmat 2], 5[ ), # i ECL b2 % G5 ( Beyotime
HEHARBFT ) Wik fb & EUR, (HH Image J 5k
730 3 Y ) 9 e I BT 20 21 Ser B2 LAM o 4 AH
XA
1.3.3  JidZUREAf s SO I v e IR o
MIZENl, JFTE 4% AR TS [ 24 ho AR S K
HAHE AR, VIR 4 wm BRLZEDIR . 20K TR
ARE -4 (HE) ( LIRS RAEDFH AR AR A
FE, EFEHES . 20180560M ) | LAR — S (PAS)
( LR RRAEERARA A, At s
20190956X ) He a3t 4l o HE 46 FiEAh 52
AT LRI A5 S R e MR A IR A 0L . PAS Yo 17
FEARIR N B 5 o P VR 2% X S AN 1S B LR 53 1T
AT RAEI AR, Bl 2 S A AL FE JE th 42 3
Oy 4 g, AARE 0-3 43", Hh I ARE R 0 4% (3L
J04y) , A REARESL Y 19 e 1), KE
B AE SN ESA R 290 Gieh 24r) , KEH
TARESUMAE A —JZRIER R 398 (IE k353 )
W JAERG AR N 2~3 S, W& 0.5 4, R
R LIS S T 2 20 S RE D43 2 RN M Bl 2 2R A FETE 5 -
fii FHl Image Pro Plus 6.0 #X{4- & PAS BHPEHIAR 5 L.
1.3.4 fpEsl 4= ( immunohistochemistry, THC )
K B35 2 4462 EnVision — e 0, AN H3k

A ML £ 3 A EF (% 250) , f# H BF Image—pro
Plus 22 R 534 2 S0 11 Olympus Cx31 i385 ( Olympus
NHE, BHAR) &8 W E TGF-B1 ( L TGF-B 1,
1 : 100 #ke; LB A KAV ARGRA A, £
FEHES . 20190523B ) A1 VEGF ($T VEGF, 1 : 100 i
B BER A RAEMHEARERA R A=, Erits .
20190630K ) ik,

1.3.5  FEK G e W Mtk 56 (ELISA) R A ELISA iR
& (eBioscience 2w}, ) &Kl filigH 4l 1L~
13, ET-1 &, FF/™ ke BaR e vd B A5 E T .

1.4 Siitegdrik SR SPSS 20.0 it 2# ikt (£ E
IBM A Al ) HATEHRAAIE, FFE IESS TR TR
(x+s) T, ZHM BRI ZE T 2087, 400
P LR LSD—1 K636, DL P < 0.05 NESA ST
RS

2 #R

2.1 i #H #0 Na'-K'-ATP [iff. Ca®-ATP . Scr.
LAM o 4 fHX KA A RRAMAIZINa"-K ~ATP [iff .
Ca™—ATP fiff . Scr S LAM a4 MIX}FA R AL, 2294
Gt E L (P < 0.05) ; BEhGZHANAYT 41K RUMZH 2L
Na'-K'-ATP fiff . Ca™—ATP fiff . Scr A%} ik £ K T X
HRAL, LAM a4 AHXSSRIE S TXF AL, 295001
B (P<0.05) ; {RITHRRMLLZ Na'™~K ~ATP fi§ |
Ca™—ATP [ . Scr AHXFF ik 5 THEMGZH, LAM o4 4
PRI AT A, 2R A% ¥E X (P<0.05) ,
W& 1,

R 1 ZHREIMHL Na'-K'-ATP il . Ca®™-ATP i, Scr J2 LAM a4
AAXT R E AL (x+5)

Table 1 Comparison of relative expression levels of Na'™~K'~ATPase,
Ca”~ATPase, Scrand LAM a4 in lung tissue among the three groups

am e NNy GUATPE S LAM a4
YR 40 1.83+0.14 255+024 4.78+0.32 1.89+0.14
BENGG] 40 0.66+0.12° 0.89+0.13° 1.55+0.13" 8.47 +0.26°
BITA 40 1.64£0.13" 2.18+£0.24™ 347 028" 4.11+0.36"

FAH 17.292 13.171 13.907 13.748

P1H < 0.001 < 0.001 < 0.001 < 0.001

T ATP= =#ERIRTT , LAM o 4= J2RiEEH o4y ST L,
‘P < 0.05; SEERAIHE, "P < 0.05

2.2 FlZHZARAEPES A PAS FHIE AL S =4 KRR
Jili L0 BU 9 RE PE 4> Fl PAS FHPE AR (5 L HeE:, ZR A 4%
THEE X (P < 0.05) ; BN FATT 41K B4 21 5%
JEPESTE TXT AL, PAS PHMEMAR & LR TFXT IR, 2
FHEGHEL (P < 0.05) 5 GIFH KB 508
PO TEMGAL, PAS BHYETE AR S H/NTrEmgdl, 2257
AT ENL (P <0.05), W2, 5XTHRAKEAMEL,
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F 2 ZHRBUAZURIE SR PAS FIPETAR S H AL (2+5)
Table 2 Comparison of inflammation score and PAS positive area in lung
tissue among the three groups

Eivill HE e (1)

PAS FEHPEE RS (%)
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ZH KRR ZHZY 1L-13 F1 ET-1 R T0EmG4H, 22 A 53t
HEL (P<005), W4,

£3 ZHKFEMHS TGF-B 1 # VEGF Fik LA (g+5)

AR 40 0.53=0.06 0.88=0.21 Table 3 Comparison of expression level of TGF-B 1 and VEGF in lung
AU 40 2.87+0.12" 6.78 +0.34" tissue among the three groups
RITH 40 1.35+0.17" 423 +0.26" 2151 HE TGF-B 1 VEGF
F1{g 12.738 12.738 X HRZH 40 3.47+0.32 278 £0.11
P{E < 0.001 < 0.001 A 40 11.57 + 1.13° 8.98 +0.23"
I PAS= =l - 5K 5XFIRGIELAL, *P < 0.05 SEmGdl i, P! 40 6.34+0.18" 4.67+0.22"
'P < 0.05 FAH 14.829 16.289
PiE 0.013 0.008

W g 2L K RN S48 S LRI LA ) B B 22 () R
i B R RPRIR AR, TR 2 A Ry 2 R BR A P
P IS0 K AR A Bk L, DL 1o

2.3 FHZHZI TGF-B 1 F1 VEGF Fik M =40 K Ui
HEUTGF-B 1 fil VEGF Fik b, ZRASITFREX
(P <0.05) ; BERgZHANATT A KB4 TCR-B 1
H1 VEGE Fik & TXHRAL, 1R 7 4l K B 414 TGF-B 1
FIVEGF FRibE T, 2R A51#E X (P<0.05),
W3, K2,

24 FJHFHZIL-13 F1ET-1 =2 K EUHHZ 1L-13 1
ET-1 b3, ZRA5I#E L (P <0.05) ; BEhyd
FNAYF IR R B IL-13 1 ET-1 & TRHIE4H, A7

e TGF-B 1= #AbEKINF B 1, VEGF= L& N A K HF;
XA LE, P < 0.05; SEEHLLE, P < 0.05

F4 ZHAREMAL IL-13 F1ET-1 & (x+5, pg/mg)
Table4 Comparison of IL-13 and ET-1 in lung tissue among the three groups

ikl HA 1113 ET-1
X EZH 40 130.27 = 8.29 1533 +1.45
Al 40 324.66 + 14.82° 42.92 + 1.48"
IRITU 40 189.07 + 12.03" 26.82 £2.93"
F1H 18.927 13.930
P{H 0.016 0.007

e IL-13= AN E 13, ET-1= NEE 1; S5XTRAE, P < 0.05
Sz s, P < 0.05

el
W HE= J3AKRZE - 140, PAS= il — fi5Je; w5k g A A ptRan i
1 =HREIHLSRB AR A SR (% 200)

Figure 1 Pathological examination results in lung tissue of the three groups
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popilsEaE]
. TGF-B 1= #4bAKNF B 1, VEGF= M M4 KK F
B2 ZARBITS R g gy s (SP Yefa, x200)

Figure 2 Immunohistochemical results in lung tissue of the three groups
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Ca™~ATP i35 T I AT e 52 & A 5%
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W Ar. AEARFEA SR, LAMa2, o3, o5, B1.
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IRIT ALK BU A U AE T IR T2, PAS BHTHIFR
INTRENGLL, PEAREIENSE Ser M A AT A RO R 4 AR
Wi A B RAE

EIRT, R S 4312 A o 0 <l 9 S M
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Yo BRI Bk, ACTEV U LS e 3 20 g
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7 TS S 0 A e S 7 Y FR g R, T A
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s #sh ), SR IR ET-1 KSE T 5 AGE
S FHOEE R PR A G . AUARR AR SR R A
Bl 500 - Vi LA G % 56 50 AN S Aty Ac 4, T 49 e 1 1
B A BT b R AT AR ) ET-1, ARBIFIT 25 5
N, BERg 4 FNAT KR4 TGF-B 1 il VEGF &
KXY, Ry A KR4 TGF-B 1 il VEGF
TR T REMGA ; WEN L ANAY 7 R UL S 1L-13 A
ET-1 & F XA, 697 4 K R 4140 11-13 F1 ET-1
TG, BRI R Ser £ AR ATHE TGF-B 1,
VEGF. IL-13. ET-1 B, srmpfl<iEHEE,

ZE LR, BB Ser & AU R I  4h A i KRR
SIERAE SEE I, FALHI T RE SRR LAM a 4 3Rk
KA TGF-B 1. VEGF. IL-13 Fil ET-1 BBIICA 5.
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