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[ Abstract] Background The molecular mechanism of change of diaphragm mobility in patients with COPD is not
yet clear. Objective To investigate the correlations of FeNO concentration, expression of NOS and levels of inflammatory
cytokines in diaphragm with diaphragm mobility in esophageal lesion patients complicated with COPD. Methods A total of
48 esophageal lesion patients undergoing thoracotomy were selected in the First Affiliated Hospital of Hebei North College from
June 2015 to December 2018, and they were divided into control group ( did not merge with COPD, n=26) and COPD group

(' merged with COPD, n=22) according to the incidence of COPD before surgery. Diaphragm mobility, FeNO concentration,

mRNA and protein relative expression quantity of NOS (including iNOS, eNOS, nNOS) , as well as levels of inflammatory
cytokines (including TNF-a , IL-18, IL-6 and IL.-8 ) in diaphragm were compared between the two groups; correlations

E&UA: KROM 2016 EETRALITHIBELETB ( 1621120H )
075000 At sk G T, Wb ALIr 2 Bk S — B b 2wt
WEEH: T2, E-mail: wangh011@163.com



- 50 - PJCCPVD  November 2019, Vol.27 No.ll http: //www.syxnf.net

of FeNO concentration, expression of NOS and levels of inflammatory cytokines in diaphragm with diaphragm mobility in
esophageal lesion patients complicated with COPD were analyzed by Pearson correlation analysis. Results (1) Diaphragm
mobility in COPD group was statistically significantly smaller than that in control group, while FeNO concentration in diaphragm
in COPD group was statistically significantly higher than that in control group ( P<0.05) . (2) mRNA and protein relative
expression quantity of iNOS and eNOS in diaphragm in COPD group was statistically significantly higher than that in control
group, respectively ( P<0.05) , while no statistically significant difference of mRNA or protein relative expression quantity
of nNOS was found between the two groups ( P>0.05) . (3) Levels of TNF-a, IL-13, IL-6 and I11.-8 in diaphragm in
COPD group were statistically significantly higher than those in control group ( P<0.05) . (4 ) Pearson correlation analysis
results showed that, FeNO concentration, mRNA and protein relative expression quantity of iNOS, mRNA and protein relative
expression quantity of eNOS as well as levels of TNF-a , IL-13, IL-6 and IL-8 in diaphragm were negatively correlated
with the diaphragm mobility in esophageal lesion patients complicated with COPD ( P<0.05) . Conclusion Elevation of
FeNO concentration, expressions of iNOS and eNOS, as well as levels of TNF-a , -1, IL-6 and IL.-8 in diaphragm

is significantly correlated with the decrease of diaphragm mobility in esophageal lesion patients complicated with COPD,

respectively.
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M LEF (70.14 £10.77 ) mmol/L, N 2 MR 4 KL %% #% i
(ALT) (22.93+5.95) U/L, RAZREBILEEFHA (AST)
(21.25+7.14) U/L, pH{H (7.41+0.89) ; /&L= &
M43%c (LVEF) (64.58+9.34) %, COPD 4 HEH %
14 ), 2 8 fl; 4FMS 52~71 %, AR (60.3£8.2)

% ARFHEEL (21.61 £3.42) kg/m®; WAL 11 615 &
FEAE: MR 12 6, BERRAE 8 ] ST AL A AR AR

I LETF (72.38 £9.93 ) mmol/L, ALT (24.12+5.23) U/L,
AST (21.93+4.58) U/L, pH f (7.37+0.95) ; LVEF
(65.24+997) %, WABREMER ( x’=0.022) | 4Fi
(1=0.164) . IRFTHEEL (1=0.449 ) | W ( x *=0.645) .
I &A% x °=0.099 ) | BEBRIE & AE R (x *=0.016 ) |
MUULEF (£=0.744) . ALT (1=0.729) . AST (=0.384) .
pH A (1=0.150) . LVEF (7=0.237) 4, 2R K451t
R (P>0.05) , HAW M, Awfsr gt s
~F B R R A — PR e PR 2 TR B & At e (HtvE S

20150012) , BE MFKIEXSAMIFHAGE .
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BIW H Abcam 23 H], B GEW FHAE (ELISA ) {5
0 A LR RHE A BRA .
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1.3.3 JEWLNOS mRNA Aixt £kt R BRENE
AL NOS ( 145 iNOS. eNOS. nNOS ) mRNA #H Xf % ik
i, R, BUBHIRIAELSUE =, RABLE RNA $2H
WA e $REUH S RNA, L) RNA MEHR, R
SuperRT ¢DNA 55 G HOAR S0F RNA & A% cDNA,
BL cDNA; %18 UltraSYBR Mixture i85 & it & RS B 5E
AN (PCR) RNAAZR, %95 C 105, FrrthiR
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#% L] 7R PCR A M2 S G2 (8, AR B 46 24 [ (i
T8 INOS, eNOS. nNOS () mRNA FXf ik, KA
S1YFA B SR JORE LR 1.

&1 iNOS. eNOS, nNOS 51475 BAFFYEIR I
Table 1 Primer sequence and specific annealing temperature of iNOS,

eNOS and nNOS

HEM L (57 -37) T (5 —3) B (C)

iNOS GACTATAGCTAGCTAGCTA CTAGCGTATAGCTACGATA 58
eNOS TATAGCTATAGCGCTACGCG TATATCGATCGTACGATCGT 60
nNOS TATCGATCGTAGCTAGCATG GCTAGCTTATCGATGCTACG 60

e iINOS= i S — AL A AT, eNOS= N B—A b A A,
nNOS= M Rl— S AL R Al

1.3.4 JRALNOS AN Fib R M RARIL
NOS FEH X Fik . BURNAIZUE &, RITIE A 2407
WAL RN, EAEARZMI . ARSI AR
IR oy B BRI, SR VKA B AREA B . HL i
B EMMmL4EE (NC) B, K NC A 5% Bilg 41
R 2 h, BEIRJSAE 4 CEREE IR E INOS, eNOS,

nNOS 55—kt e, 2 K, EEERFEHE
otk 2 h, FRRPEEIFR A ECL B3 24 Woan i &4,
PLHBYFER (INOS, eNOS, nNOS) 2H 1 4H A9 K E
S WNZEEH B —actin B M EE (L H 8 AT
Fik,

1.3.5 MRLRPERF 4B ERILR MR T (f
FEMEIREN T o (TNF-a ) . AR 1B (IL-1B ) .
HAZE6 (IL-6) . HAMFES (1L-8) ) K. BUEM
HLUER, MABRRELZE R A TS 210K, o1

WAE 4 CELOHLHLL 12 000 t/min B0 20 min (B0
£55cem) , BUEIEW, R ELISA K5 g
TNF-o | IL-1B . IL-6. IL-8 /KF, J=HsFi MEiR 7] &
VLRSI THAE
14 GeilsFJre: WH SPSS 23.0 Gt it kAT 4k
ST, FEEIESAMITTETREILL (x£5) Fox, Z4H
e AR FH PRI ST AR AR e K555 THECTORL TR x 2 Ky
JEL FeNO ¥R . NOS Fik K ¥ SR MR PR S B8
A I COPD F8 35 B LT 201 BE i AH 6P R A Pearson 4
KA. LL P<0.05 RESAH G FE L,
2 HR
2.1 HWEWLIE 30 JE COPD 4 & # B8 WL i% 30 N
(2.74+0.52) em, /NFXFHEALY (3.89+0.67 ) cm,
ERAGIFE X (1=6.549, P<0.05) .
2.2 B WL FeNO % B COPD 4 & & Jif Il FeNO ¥ J¥&
h (37.42+6.23) ppb, = TXRA4LAY (14.52+£2.77)
ppb, ZERAGI¥E X (1=16.896, P<0.05)
23 JBALNOS mRNA K& I AHX Kk COPD 448
FHENLINOS, eNOS mRNA & & [ A0 X 2% 1k &5 T X
M, Z2RA50%E X (P<0.05) ; WMABRHERN
nNOS mRNA MR M RAE LK, ZF LS E
X (P>0.05, WFE2~3, K1) .
2.4 BEWLRMERTKFE  COPD HEFENL TNF- o |
IL-1B . IL-6. IL-8 /K- P TR, 2ERmA R E
X (P<0.05, W#4) .
2.5 FHEMM  Pearson MM 4E R Bon, MBI
FeNO ¥ J& . iNOS mRNA A X} 3235 . eNOS mRNA #f
XfFeiki . iNOS B X Rk E . eNOS & FAHX ik
B INF-o . IL-1B . IL-6. IL-8 /K V-1 5 &8
Jf COPD JEF RGBS £ AHDC (P<0.05, WES) .

N — D —

I I

X ZH coPD 41
{E: INOS= I F A AL A A, eNOS= WE I —SA LA SR,
nNOS= MZE Rl — ARG, COPD= MR FEMENI
1 PALEHIRAL NOS 25 1 s vkl R
Figure 1 Electrophoretic results of NOS protein in diaphragm in the two

groups
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R2 WALREIRILNOS mRNA X RE LA (X+5)
Table 2 Comparison of relative expression quantity of NOS mRNA in

diaphragm between the two groups

2151 ik iNOS eNOS nNOS
Xof I 26 1.03+0.17 1.01£0.15 0.98+0.19
COPD 41 22 177032 1.89+041 1.04+0.22

R[] 5.066 10.184 1.014

P{E <0.05 <0.05 0.316

[E: COPD= {8 PEFHZENER PR

®3 TABEIRLNOS HAMN RIBE A (F+5)
Table 3 Comparison of relative expression quantity of NOS protein in

diaphragm between the two groups

215 ik iNOS eNOS nNOS
Xof B 26 1.04+0.18 1.01+£0.19 0.97+0.20
COPD 4 22 3.04+072  239£0.50  1.06+0.25

t1H 13.692 13.026 1.386

P{E <0.05 <0.05 0.173

x4 MARERIRMERFAFILE (x+5)
Table 4 Comparison of levels of inflammatory cytokines in diaphragm in

between the two groups

B s TNF- I~ 1L-6 -8
4 B ) (ug/LB) (ng/L) (ng/L)

XTHEZE 26 3.24+0.56 4.55+0.79 91.26+13.57 131.29+21.38
COPD# 22 5.15+0.84 7.59+1.03 146.34 +21.25 203.54 + 37.69

tfl 9.395 11.564 10.965 9.328
PE <0.05 <0.05 <0.05 <0.05

He INF-a=WREIREHT o, -1B=HNE 1B, [L-6=H
NE 6, 1L-8= AN%E 8

5 RN FeNO HREE . NOS Fk /K P B A MR 7oK P 5 (i 8 0
COPD B E NG BIEERY Pearson AHIE /T4

Table 5 Pearson correlation analysis of FeNO concentration, expression
of NOS and levels of inflammatory cytokines in diaphragm with diaphragm
mobility in esophageal lesion patients complicated with COPD

Bzt i PfE

FeNO ¥R -0.285 0.017

iNOS mRNA HX =ik it -0.512 <0.05
eNOS mRNA AHX]F ikt -0.341 0.010
iNOS H X R Ik -0.245 0.020
eNOS 2 AR ik i -0.258 0.019
TNF- o -0.194 0.024

IL-1B -0.389 0.008

1L-6 -0.416 0.004

1L-8 -0.278 0.015

3 it

COPD 2 LA /] 383 A3t 52 R Sy 35 BERFAE 19 il 8 2
g, AL RSB R AILS g n, fRERR E A F J
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AH A FE R B, Hﬁﬂmﬁzé{‘ﬁiﬂab 1 405 5% 5 45 1 F R
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ALIE ) E AR S %Ay — AR R S e AR T
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NOS f34% iNOS. eNOS. nNOS, A i fAbAS 2 iR
PRI R NO, BkiE % 7 IR, COPD BRE IR
NOS mRNA FikKFF i, (HIF5 A RS NOS #
KA. AL S B R, COPD 414 IR L iNOS .,
eNOS mRNA S 85 FIA X F2 38 & T X IR 2, (HPi4l AR
# nNOS mRNA SR FIMEXT RIS A St # 2 5, #2
/N iNOS. eNOS Al 62 5 T & 8% & I COPD BE R
WISt At WP AL S0 2o B AN Ty L 8 R 35 0T
T INOS £ ik; eNOS SiE L V\]EZQEH’FJIJJ EfEfT. E
Y S I OCR Y. AR AR BoR, IRALINOS
mRNA FIXf FihH . eNOS mRNA X} F ik, iINOS
FIARN 35 B . eNOS R FAEX R A 5 a8 WA If
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eNOS F ik KT+ ] i 2 S B EEIRAIE COPD i
I LG 2 B BRI 2 — o

SMAE S 01 NO AR RIGHE, Al o s &
YRR T NG . SRS she TR e,
TNF-o . IL-1B . IL-6. IL-8 J& 1 NO ¥ 45 i) % W42
R TR ORGSR BR, COPD 45 IE L
TNF-o . IL-1B8 . IL-6, IL-8 /K F i FXF R4, iR
COPD B ENBNAFAE RIER N ; E— 24T Pearson A%
SRrER, UL TINF-a . IL-1B . IL-6. IL-8 /K F3
S5E8RATE COPD BEMRISG s E R A, IR
LA TR 8 5 B A AR 9f COPD JBH IR LI 30
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