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Abstract : Objective

to severe chronic obstructive pulmonary disease (COPD). Methods

To investigate the association between plasma noradrenaline(NE) level and moderate
Thirty-two patients with COPD conduc-
ted the whole course follow up for one year,received the routine medication therapy,and carried out the return
visit, pulmonary function examination, plasma NE detection and other laboratory biochemical detections at the
Plasma NE lev-
el in the COPD group was significantly elevated compared with the healthy control group (P <C0. 05). In the

beginning of the study (stage V,),in 6 months(stage V,) and 12 months(stage V,). Results

cases of COPD,the NE level had an upward trend with time lapse. The NE level in the patients with acute ex-
acerbations during treatment was higher than that in the patients without acute exacerbation, moreover
FEV1/FVC in the lung function showed the significantly positive correlation with plasma NE level (r =
—0.211,P= 0.039). Conclusion NE in the patients with COPD has a certain effect in the occurrence and de-
velopment of the disease. Detecting plasma NE level is beneficial to monitor the disease condition of the pa-
tients with COPD and conduct the intervention in advance for improving their survival prognosis.

pulmonary function

Key words: chronic obstructive pulmonary disease; norepinephrine;

1 M BH 2 M it 96 5 (COPD) J& — R U 9 328 47 1k
Jili 505 9 95 » Hh T il 2L 2458 45 A A S AR AR L R CE T
REE 7 23 B 25 AF 1) HE A2 1AL L K I IR I S A
% /& COPD ) — KARAE , PRI R AL 2 S8R B2
S 22 1 F B AREULE R &, IR S TR N R
fF -, 2 F R (NE) 538 /8o 48 & 4 % 1)
FHE M AL R AN NE ik 5% 25 A1k

JoF 8, T BRI AE A RE RN PN Rz D fig B A, A I 3 3 ik
SRR AL i & BSOS SR R
COPD B EET- W EE RN A0 XN R ER = EMHH
ks RERE ALY, [, NE K0 GE 5 COPD J 72 i
JEA X, 3 COPD B33 e T KUK .

1 #&REFE

L1 — Bkl AWFFEEEE 2018 4F 1 H & 2019 4F

x BB .EFRARBFEILSTHE (81871736) ;) ARA M EZ R FHIF H (20192048) ;77N i BHI 2 5 495 H (201831802)

YEE R AL, 55 H, 32 A 10 PR AG 4812 Wi O T A F 5

1B {5 1E#& . E-mail: sunbaoqing@vip. 163. com,



+ 3394 - Kb E ¥ 5 K 2019 42 12 A % 16 %% 23

Lab Med Clin, December 2019, Vol. 16,No. 23

1 AABRWIA R P E B COPD 8% 32 i, 2 Wik iE
GOLD #§/"" Ili o) fe 45 & b AR viE (W AV T %
B 400 pg f5 20 min M 2, 1 B4 | 1 FR &
(FEV1D) /I J1 i3 £ (FVC) <<70% H. FEV1<{50%
i E) . HEBRARE A COPD 45y B KPR , At
MG R b 45, A, AR WF oY iR R S R L T
AR Bt — B0 14 1] TG I I T 9% 5 1 7 I VR R A
Xt R

1.2 i
1.2.1 JBIF Ak 32 BIRE ARG ERZ 1R

HEGWIGTT - K3 B Z R B F (LABA) 5 W AR Kz
I (ICS) B . 95 1 Jn 20 R AR 4 2 B 15 0 156
FOE BUR 2 IR ISR .
1.2.2 Wik SAlEFRIFG OV, 3D 58 6 4
AV BD RS 12 AV, 3D Il 8 B33 e 1 1 R
CHZYE B0 A TC 2R 55 , JF SE 17 il o) Bk 4, 1M
W NE Fe# B A AL 38 A [ R 1] 4 2R 2 L 5% 7 ilg
(ASTO. WA R AR B (ALT), SR a &
(TBIL) Bl 8 B2 il CALP) L i AILEF (Cr) 1RG0,

1M3% NE 7K ¥ % ] ELISA i 5 & (Noradrena-
line ELISA,DRG Instruments GmbH, Germany) i# 17
K, BRI X S E kil 2 mL F 2 DI 2R
B (EDTA-K ) BrsE i b, R E 5 1 000X g B
> 10 min, BUEJZ MR A . NE 9 f /N v #6300 7K SF
0.093 ng/mL, % {5 E A 0.093~33. 333 ng/mlL,

it oy fi A A A i 55 1 ) AL 2 2 R KR O I T 2 2%
(ATS /ERSFR#ET L il FH 5 2 s v G5 — A0 fii 2 fig A3 sk
AR A R R HEAE — R R — B B (£2 b
AT, KA S HHE FVC.FEVL, [ 43 e 1 {5 2 5
(FVCY%,FEV1 %) #1 FEV1/FVC H.HR%,
1.3 Ziit2gabEl R SPSS22. 0 48 4k i i 47 %k
Pt BIERSAMITETRL 2+ £, 4H
FBCR A ¢ K5, AE IE 25 40 A0 19 1 o 9 R DL 4 4K
GulD R 425 IWHRERHSHEBMER. L
P<<0.05 AERAGITHFE X,
2 & ES
2.1 WEFEA R IR B AR5 S 5L AR
B, Z 5B TG E X (P>0.05),COPD 4
BMIAIKF {5 X B 4L, (H 22 R B G iF 238 L (P >
0.05), COPD 44 W 46 b 5 & ik 93. 8%, H I 3
AR (P <<0. 05) . MliTiEE4S 2R WoR . COPD 41
FVCY% WE . FEV1 % BUMAE A FEV1/FVC & &K
FHEFREXTRA (P<<0.01), H& 3T 1 % M2y Wik I7
JEHIA TR, R,
2.2 fEEEXTHRZHE COPD A3 NE A FIi 5
fa X BB ZH 1. 45(0. 02~3. 65)ng/mL 4 [t , COPD
ZH 13 NE /KF[2.49(0.10~5. 92) ng/mL ] i & F+
ECR 1IA), fEWLEZE COPD 3 1 4E M|, v,
[4.99(1.08~10.07)ng/mL]A V, #4[5.31(1.17~

12.8D ng/mL] M M3 NE K F¥ B ¥ &S T V,
[2.49€0.10~5.92)ng/mL], Wi V, #H V, Hifi 3
NE /K22 7 G 11242 L (P>>0.05) (K 1B),

£1 WARARWRERERESLE

A e xof HR 4 COPD 4
n 14 32
Y (s, ) 58.77+5.59  60.08+4.61
P CH /Lo /n) 11/3 31/1
BMI(z +5,kg/m®) 22.95+2.38  20.61+3.61
W s [ (26D ] 4(28.6) 30(93.8)"
YBRIT 1AW N E Go — 11
FEV1(x+s5.%) 91.77+7.14  38.26+9.9"
VEBIT 1 4E FEVI% 284k (£, %) — —5.99+3. 54
FVC(z+s5.%) 81.24+5.00 74.33+14.56"
VBIT 14 FVCU AL (2 +5. %) — —6.57+14. 62
FEV1/FVC(x=+s.%) 92.384+6.05 40.56+8.62"
¥AIT 1 4F FEV1/FVC 24k (x +5) — —1.13+11.75
W SRS R . T P<<0.01; — A IEEHE
8 * 18: ol
s
~ % 312 °
- o E
24 . b 29 S,k
o o 8 w . Oogz RS
=, So —rsegas— N Bag S Aak
”gu% 3 oopSBoo 8°°8°° AAQAAA
B = W
A H8aLE COPDL B Vo Vi Va

A R FBEX R4S COPD 413 NE /K FXFH, © P<<0.05;B
Sy COPD 403 1 4FHF 78 W1 18) 1L 2% NE K284k, © 7 P<<0. 001
& 1 BEXMEBAELS COPD Ami#FE NE 7k F b &

2.3 I3 NEKFEE COPD APEMEM LR 32
COPD B & 7 0 1 F W AF R W |, A 11 6
(34. 4% B 2k m s, b 6 ] (54. 5 %) In &k
BN 1 W, 4 B (36, 4% B B 2 .1 B
Q1Y) M E R A 3 W, R, &4 2% Em
COPD # & I3 NE /KF[(4.33£0. 84) ng/mL ]
SR LA 2k B & [ (1. 53£0. 62)ng/mL ]
R, HREAUT R E., WE 2,

124 ol

) 1
3 9
E . ML
g’ 6 . "
i . u
34 (44 1 =]
o
E o seg "
= 0 3 T
Rl
’% -3 o o0

MERE=0 MERE=1R

HoHMERE =0 R E LI, " P<0.05
& 2 COPD BEMRHEAMEAHEME NE
BITRIEEEKEXR

2.4 % NE KFH5BREMIDGERACHE  HER
JPATJE COPD & Mk L8 45 (AST  ALT ., TBIL,
ALP.Cr), 23 LG 1247 X (P >0.05), Midifg



i EF5IER 2019 5 12 A% 16 54 23 )

Lab Med Clin, December 2019, Vol. 16, No. 23 ¢ 3395 -

Akt (B 3A) W EVC Y fil {8 . FEV 1 %6 15 I {E Al
FEV1/FVC HR¥AH TR, Hd FVCY i 5
V, W [(74. 33 £ 14. 56) %], V, ] [(72. 06 +
14.16) % 181V, BH[(67. 76 £15. 73) % | 5 FRE#a A,
FEV1 % MAER V, HI[(33.48+6.70) % 1H V,
[(32. 27 £ 10. 05) % ] #H % F Vv, W] [(38.26=+
9.90) % | B E T, FEV1/FVC L3R 52 TR E
£V, W37 11 £ 7. 24)% ], V, 1 [(40.56+
8.62) % 15 V, W[ (39.434-13. 20) % /6] 2 5+ K Gi it
HE L (P>0.05), COPD B &M NE /K55 fizh
fie FEV1/FVC LR 2 M ¢ (r = —0. 211, P =
0.039) ., ILK& 3B,

1 Vo
@ V, 2 o °
-V 504° 08 0 Qo0 ©
* L 600 %07°
I § o o%
. RS s Pagh o © o
. > 0 o “’&’-:.6""50 __________
= —~ = 3] ° % @ o8 %, °
> % ©,
S . & 0 %% 0o

Sgp 2od
FVC FEV1 FEV1/FVC
A GFMME  FRAMED %)

A h COPD B FH MR G i shfie 28 fk, ~ P<<0.05;B & COPD
HF I NE K5 FEV1/FVC A EHE b

B3 % NE K5 &E I A Z 8§18 %15
3 i it

AW KB, 5 fd X B 44 Lt COPD 2 3 IfiL
J NE /K8 & F+ 55 (P<<0.05) ., COPD SE LA
FOKT- S W B F T B B A . ZURFLUH 2 (i
R FIRMEKFES COPD 200 & B 3 /%
R, B IR E A NE [F oA LAk M R,
AR TR AL B/ IR AR NE (955 5
S T B R R AR 2 NE UK K OF #5228 i 21
PEERep B B A JE WA RS . NE 2 LLBE
2 T AR RIS 5 38 oA AR A B R R E AR S L
TR, EH A, 3 NE KO AT fE 0 AE S e
COPD 3 (100 18 Ty R PR 2 L X 95 19 2 Joe Tt A5 —
SE B,

COPD & —Fh i Tt %M, H TRIMZRA T2
A5 R I P R R CE S Bl A TR) A R T 0 — 2P
oAb, bR B 2 IR T BOAR NI DLAE BB L {2 G
LR A, AR B AR, 20 AW 1 FEW
LABA-+ICS 25913/ 97 . E F COPD & % it U] & It
KBk, HE TRBEE., /P2 E COPD B
() B AU E PR, AR R AR R R A S R R I T AR
PR B BUR L I DR A R K R s B
B A A A S B R G 0 =R, B AE AR AL TR S Bh
RS B2 B R e, A B IE & B, COPD
F 3 NE KV 50T FEV1/FVC HR 52 B &R
&, MAEKURA %65 1 & 9 76 0% 15 8 & 1Y
COPD /4, NE /K5 il D g 2 A ¢, S AR
SERAAAL, AT LA, COPD Z fif L £ S 3 bR g &

20-
° r=-0.211,P=0.039

y 0 3 6 9 2 s
NEZKTE (ng/mL)

ZAL R B R R T R A AL, SR R A
RKKR, WPULIZ 0 3K 3 R [ 8 2 1 7 A ) 2%
FTIRE 15 00 5% A% PR W S 38 I8, R BLAE
2 255 WY B 35 B A DX L 3% X I R g 4
il S 1 W A2 Bl B h 55 A S 4 A W
St SR IR W R I R T B I, 4
0 H AR A R A L PR R A IR S

KN - I S N S U 0 e L €]
COPD & 7E 2P & & A i J5 i 128 NE 7K S 3%
SR BT R A F . R COPD 2k i & 11 3
B NE Rk 58, S ME M COPD #4 , HIFg Al
S ) AR T R, A T S BOPL A B K 2= AL — 28
Jil . NE i 3 45 45 53806 07 T 40 M 2 1 09 32 7 & 15 4
FH B0 RGN i H T w5 A 0 E P AR TR 1 R
FUH L T COPD 2 S 850 30 ik &5 1% . 5 800 i
fibaE Bk, i ek o ol 0 IR & . I 2
COPD BEFET e WA R R, Rk, NE 7] fE
# COPD Ji F2 1k & , 635 /K P = 6L A & ™ &, JE i
TR O B B FE 5 0 E T RE L B & RO GRS . R
M52 AW 78 45 5 £, NE 1] fg /2 COPD g & it
BMARKNZEZ —. 80, NE £ COPD 4 £ H #L
il BT — B AR

ARHEEA JLASA - (D W5 B FEAR 2 5/, 1 —
PR T IMREEAR . (OWFFE R % & T B FH 1
AEIR S, WA % 08 2 B 3 09 1L 480 20 T UK SF- , 3% 38 A il
fiE B AE AR 2 U R PR XE AR B . (3) COPD Hu & &tk
JnE M % NE ASF3 i, % COPD g NE 7K - il PR
WA T 2k — 2 IR AR ST .

ZE LT AT i Zh g 1 2% NE 7K 3 1] g A
F— 5 R T COPD g /™ & & B, I COPD
Z e B REH . B, I COPD &34 1
M NE /K. 78 95 15 I 5§82 5T 3. X s COPD
BEMNWG A —E 8L,

2% ik

[1] VESTBO J,HURD S S,RODRIGUEZ-ROISIN R.,et al.
Global strategy for the diagnosis, management, and pre-
vention of chronic obstructive pulmonary disease: GOLD
executive summary [ J]. Am J Respir Crit Care Med,
2013,187(4) :347-365.

[2] GELB A F,CHRISTENSON S A,NADEL J A. Under-
standing the pathophysiology of the asthma-chronic ob-
structive pulmonary disease overlap syndrome[ ]J]. Curr
Opin Pulm Med,2016,22(2):100-105.

[3] TANK A W,LEE WONG D. Peripheral and central effects
of circulating catecholamines[ J ]. Compr Physiol,2015,5(1) ;
1-15.

[4] MALPAS S C. Sympathetic nervous system overactivity
and its role in the development of cardiovascular disease

[J]. Physiol Rev,2010,90(2):513-557. C'F %% 3400 11)



« 3400 -

Kb E ¥ 5 K 2019 42 12 A % 16 %% 23

Lab Med Clin, December 2019, Vol. 16,No. 23

TE S W9 97 R0 VE Al e TNM 3 3 I PR 43 30 o 1)
fE 1A Fr it — 20T

2% Uk

(1]

(2]

(3]

[4]

L6]

7]

(8]

[9]

CHUA M L,WEE ] T,HUI E P, et al. Nasopharyngeal
carcinomal J ]. Lancet,2016,387(10022):1012-1024.

XU X F,LU R Q,XIAO R,et al. Rta-IgG as a biomarker
for diagnosis and post treatment prognostic of nasopha-
ryngeal carcinomal J]. Cancer Biomark,2016,16(3) :467-
476.

WA, B H . BEE,E IR A 2011 4 M E I
DA 8 i S sE T o M LT ). v MR L 2015, 24.(5)
354-362.

ARHE AL, BUEES VR AT 3L 4E. 2009 — 2012 4 4 i R
0 DX G W R 1 K 5 A8 T A A LT SE T BB B
2016,23(12) :1415-1418.

r ] G MR I PR 20 393 AR 2R D1 2. b I G MR R 40 ) 2017
hi (2008 Lo W 43 WI4E 1T & L0 [T, v AR RSt i 93
2 F,2017,26(10) :1119-1125.

BICTE  ZFBRIL. EB W3 Rea 85 1 1E S 10 7L 30012 1 op
gt JE (], BUAC R BE 2% . 2013, 21 (12) - 2844-2846.
Al P,WANG T,ZHANG H,et al. Determination of anti-
bodies directed at EBV proteins expressed in both latent
and lytic cycles in nasopharyngeal carcinoma [J]. Oral
Oncol,2013,49(4) :326-331.

KGR AL, R bR, T L A S IR O 2 o =R EB W #
POAK I B R T[T ], b A A6 36 B2 2 2% 35, 2015, 38 (2) ¢
111-114.

PEEE IR MR F L2 Rea/1gG 76 2R 15 3t X B0 A 8 12

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Wb B A A LT ], RS A5 R, 2014,27(7) :97-98.
KRGS, . A I Rea-TgG.EBNAT-IgA Hil VCA-
TgA Fofdxd v il 4 X T 3 A9 32 I8 0 (A 92 (0. [ s e
By P47 ,2015,36(13) : 1856-1857.
SRSCRLPEHI L P, 4. EB Wi Rea & A HUIK 16 1E
RS2 WE R i R A (T o B g A B YA 2% i, 2000, 1
(3):211-213.

FEE 4, W E EE 2% MW EB R RalgG Hilk
G X G A 8 932 T A FEL LT . ) P S 2, 2014, 36 (8)
1083-1085.

FoR M E OB LR B X B IR R E EB
98 BE PR I 45 5 A (. v R S Bl 2R A, 2012,
12(1);40-41,

AT BRHE S BRI, 25, EB % i Rea B UK 1gG BE
B T R GTA LE S W R 12 U R O A v o2 PR A (B LD ). R e
P %% 51l K, 2013,10(3) :321-323.

XS, BB, A WL AE. AR NEE 413164 A A S if v
2R [ ] v R E 24 75, 2003,13(2) :109-111.

X SC A2 . B S T BT S EB R 3 IgA B K E A5 4k K
HRE L], TP BE2£.2016,38(11) :1603-1605.
A ARHE L B T, 5 4R EB R R PR U S A 7 07
A FTF R I R A ELT ], R0 5 88 20 Hr 5 1 5K L 2016, 23
(1):113-114.

oz AT, 3. EB R R i HLAOK ¥ 5 8 W I R
A3 WA SR 5T 0k e ()], v T i 98 I A - 2016, 43 (19)
869-872.

Clicfs B 31 :2019-03-20 & 18 H 1 .2019-06-12)

(4256 3395 1)

(5]

[6]

7]

(8]

[9]

LIU X, TAN W,LIU Y,et al. The role of the beta2 ad-
renergic receptor on endothelial progenitor cells dysfunc-
tion of proliferation and migration in chronic obstructive
pulmonary disease patients[]]. Expert Opin Ther Tar-
gets,2013,17(5) :485-500.

KOKTURK N,GURGUN A,SEN E,et al. The View of
the Turkish Thoracic Society on the Report of the GOLD
2017 Global Strategy for the Diagnosis, Management, and
Prevention of COPD[J]. Turk Thorac J,2017,18(2):57-
64.

NON E. Standardization of Spirometry, 1994 Update. A-
merican Thoracic Society [ J]. Am ] Respir Crit Care
Med,1995,152(3) :1107-1136.

ZURFLUH S,NICKLER M,OTTIGER M,et al. Associ-
ation of adrenal hormone metabolites and mortality over a
6-year follow-up in COPD patients with acute exacerba-
tion[ J]. Clin Chem Lab Med,2018,56(4) :669-680.
EISENHOFER G, KOPIN 1 J, GOLDSTEIN D S. Cate-
cholamine metabolism:a contemporary view with implica-
tions for physiology and medicine [ ]J]. Pharmacol Rev,
2004,56(3):331-349.

[10] RINAMAN L. Hindbrain noradrenergic A2 neurons: di-

[11]

[12]

[13]

[14]

[15]

verse roles in autonomic,endocrine, cognitive,and behav-
ioral functions [J]. Am J Physiol Regul Integr Comp
Physiol,2011,300(2) : R222-R235.

MAHLER D A. Mechanisms and measurement of dysp-
nea in chronic obstructive pulmonary disease [ J]. Proc
Am Thorac Soc,2006,3(3) :234-238.

MAEKURA R, HIRAGA T,MIKI K, et al. Differences in
physiological response to exercise in patients with differ-
ent COPD severity [J]. Respir Care, 2014, 59 (2): 252~
262.

SHIELDS R J. Functional anatomy of the autonomic nervous
system[ ] ]. J Clin Neurophysiol,1993,10(1):2-13.
CHISTIAKOV D A,ASHWELL K W.OREKHOV A N,et
al. Innervation of the arterial wall and its modification in ath-
erosclerosis[ J]. Auton Neurosci»2015,193:7-11.
HIROTANI A, MAEKURA R, OKUDA Y,et al. Exer-
cise-induced electrocardiographic changes in patients with
chronic respiratory diseases: differential diagnosis by
99mTe-tetrofosmin SPECT [J]. ] Nucl Med, 2003, 44
(3):325-330.

i fs B 31:2019-03-16 & 18 H 1 :2019-06-08)



