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Abstract:Objective To investigate the clinical value of EB virus Rta protein antibody (Rta-IgG) com-
bined with VCA-IgA and EA-IgA detection in screening and diagnosis of nasopharyngeal carcinoma (NPC) in
Hunan area. Methods Fifty-three cases of NPC definitely diagnosed by pathology were collected as the prima-
ry NPC group. Two hundreds and thirteen healthy people were collected as the healthy control group. One
hundred and four patients with definitely diagnosed NPC and treatment were collected as the NPC treatment
group. The enzyme-linked immunosorbent assay (ELISA) was used to detect the levels of serum Rta-IgG,
VCA-IgA and EA-IgA antibodies,and the value of each index in the diagnosis of NPC was analyzed. Results
The sensitivities of EB virus Rta-IgG, VCA-IgA antibodies for detecting NPC were 81. 13%,92. 45% and
75.47% respectively, the specificities were 96. 71% ,96. 24% and 98. 59% respectively, the positive predictive
values were 86.00% ,85.96% and 93.02% respectively. The sensitivity and specificity of the combined detec-
tion of Rta-1gG, VCA-IgA and EA-IgA in diagnosing NPC were increased to 98. 11% and 100. 00% respective-
ly.which were significantly higher than the detection results of single antibody. The positive rate of the three
antibodies had no significant difference between the NPC treatment group and non-treatment group (P >
0. 05). The positive rate of 3 kinds of antibodies had no difference between NPC treatment group and primary
NPC group (P >>0.05). Conclusion The efficiency of VCA-IgA antibody for diagnosing NPC in Hunan area is
the highest,and the combined detection of Rta-1gG, VCA-IgA and EA-IgA can further effectively improve the

sensitivity, specificity. and positive predictive value, which has the maximal help for the screening and diagno-
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sis of NPC.

Key words: nasopharyngeal carcinoma;

o Wi 2 — P Sk R M R L E R EE TR &
s . R EE S, W ELISA K6 ) I 3 A1 56 A5
YT RS W B gt . b P EB R KT
PR (VCA) BT R BUE (EA) Y TgA Pk B 3 i 1
FH T B Wi 1) O A RS W, 3 AR S R B, 7 B T R
SBE RN T K EB e B v R 0 B0 2 A R
BRLF1(EBV % fif KL Jm 5L D) £ £ 35 1) Rea
F itk EB % Rta 85 H3UA 1gG (Rta-1gG) 1 hy &
WA 9 075 25 R BT 10 38 46 bk 2 51 I R G 1. Wi
A AR E B 1 R R B 2 E M R R R
F 78 2 HE 24 v, Bl g Jr AL JE AR T AL RERS 6
B A G R 20092012 4F 15 G 45 i JRg 25 10 Hh
X B B W 5 AE %k 3. 69/10 T, BHRTAA %
T EB J 8 B0 51 g DX 0 95 12 W70 18 00 iR .
AR5 B A Ak G T W T b DX RN TR B S R 9
2 ABEH EB J 8 Rta-lgG, VCA-IgA,EA-IgA IfiL 7§
PR R IR O DT Ria-TgG HUAHR G Ho A 7 F 4t 14
Xof 1) T DX MRS 75 A L 32 W7 B 0 91 1) I R A 1L
1 BREFE
L1 — Bk didE 2017 48 10 A 2 2018 4F 6 H it
AR B H 2R B2 R S W 1 BB E 53 BE N w12
B W 20 (R W R 12 B W R LR 28 3 AT ] Bt B R IR
57O o 533 il % 20 B, AR 25 ~70 & R
(41. 4410, DX UE B HHI2 N B B 253797 1
B 104 BIFE iR YT A (B2 S W g L 2 AT B
B R YY) Hoh B 69 il < 35 fil, AR 22~ 73
% (394 £ 13, ) 8 L 2018 4E 14 A TA
B (ARG 1 fekt Bl N HBE 213 13 4 Sy ft B X R, b B
129 ) .2 84 i AE WS 16~75 % SF44(41.2+12.5)
B ARG S ARG R S F . P28
PR (53 ) 3 49 fl B A TNM 43 1 K i R
SRR AR I & R (T 43 0. T 0 2 4L T2
917 9. T3 3017 ), T4 399 13 1) 5 KR 405 2 75 7k 2L 45
R (ND 201, No ) o i, N1 #1 2 ], N2 ] 42 fi], N3
W15 115 AR A R 75 O Ak % B (VD 43 1. MO 1 45 i,
M1 31 4 15 ilm AR 53 49 b, 030 1 451, T390 24 51, IV 39
24 B, VRITH B EH Qo4 B MBI F R EERT
(2015 LM NCCN i PR 52 e 48 7 ) » AR 45 H TNM
A3 WA B PR 43 1, R B4l 0T L ROIY YT SR RIA
ST R AT -+ W BT S O 5. VL BT e ) 1 e T
TR R Bk A R A A5 b X, T A R 9 R DX
fEANT,

L2 ARG A e o 56 1A B A3 A IR A

EB virus;

Rta-1gG; VCA-IgA; EA-IgA

i) ELx800 B§FR1Y; Rta-IgG . VCA-IgA \EA-TgA #i ik
6 0 3 7R 5 4 1 R AE P R (b O A R F]
1.3 ik CRENTA ZE 0§ ki B A, 3 8 )
W A= ) H AR (A6 50 A B2 w1700 358 B 45 il B ELISA
R AA . 563500 U B A5 42 B DL B 5 47 2
FIEE . Rta-IgG B4l B A 5L . 11 B i 51 (Cut off,
C. 0)=0. 06 + B ¥4 X B 52 507 ¥ 08 CY B 7 3
{B<<0. 05 B, %% 0. 05 8;=0. 05 A}, # LR 5.
FRAERE (A ) =C. O H I B, A {<<C. O
FIWT R BV s VCA-TgA  EA-TgA $0 4 45 5 5 35 . LIS
e AfEVER C O brAs A B 5B MEM A 1Y L E
(AfE/C. O)=1. 1 HWr A M, A H/C. O<<0. 8 #
WA B 5 45 0. 8<<A i /C. O<T1. 1, W bR A H 5 Ay il
BE N ORGP K, i R ES RS
S AR E O B KD HEAT X LR 2 .

1.4 SEitsFhb s SR SPSS22. 0 84 k47 54l 4b
PG Hr. TR £ RoxLIWECR ¢
K5 s TR AR DL SR SRR L FE R X R, DL P <<
0.05 HZEFAHGIFE L,

2 % R

2.1 EBJE# Rta-lgG.VCA-IgA .EA-IgA FLEK M
45 112 S WA 9 ZH R f E X BB A I Y Rea-1gG
VCA-IgA EA-IgA 3 FpfufRmy s 5 R 02 1. 245258
SRS B I 41 i35 AS I EB 8 8 Rta-IgG . VCA-
IgA EA-TgA (1 BH P 38 58 vy T fgt e Xk B2l X7 43 53 ok
168.493.198. 305, 171. 779, Z S W H G it ¥ & X
(P<C0.05), H LT Rt 4L, 9]12 & W g 4 h
VCA-TgA 1 BH 1 % 5 &, 1 EA-TgA B BH 4 R A0 X
=A%,

2.2 EB%i# Rta-lgG.VCA-IgA EA-IgA $i 1A 5
T A A W% e MR s 1) 12 W A 1L

2.2.1 3 FPHUARST S 2 W IR AT Ll ig
£ T 98 2H R R Xk FR 2 M AR 5 6 2L X EB K B 3 R
Bifk (Rta-1gG. VCA-TIgA , EA-TgA) B 3E 1712 Wr ik
Ky, it SR EIE AT LR AR T3 Rk
ML 2= R 45 5, WL 3R 2. 45 R R, VCA-IgA Hifk
12 W7 MR e 1) R BRI TN L O R L 2 B R 8K
e s Rea-1gG 9 ROBEORE KR S B2 L BH 1 F00000 {6 L B 44 191
ME IE# RS VCA-IgA ML, £ Wit hr 22 F ¥ L5
H2E L (P>>0.05); EA-TgA (i 7 88 | B ¥ 150 &
K EK T VCA-IgA, 2R WA G it 8 L (P <
0.05) . 3 FPLIAR M7 27 A6 I Ay PH A (UK He A v L ¥ K
T 10,10 VCA-TgA B9 FIPERUR L /)y



+ 3398 -

Kb E ¥ 5 K 2019 42 12 A % 16 %% 23

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

2.2.2 EBYRTE 3 PR A A I X S0 g 1 2 W
RLRE 3 FRBUOR B PR AR I S Y AR R S RE RN
BH 1 F50I0 1 249 5 F 2 — PR DI . Rea-1gG HiA4 4371
5 VCA-IgA $iik \EA-TgA FUIRBE S K0 B, ¥ 8 T
PR ARG 0 BSF A 4 S B % B T A - Rta-1gG + VCA-
Tg A T 4G T %) S 38 R0 312 390 00 8- 90 R 99. 53 %
1 98. 04 % ,Rta-IgG+EA-TgA 5 & K 0 114 45 S5 15 i

BH A T30 (43 5310 R 99. 53 %6.97. 96 % . 5 B —Fi K K
WAH b, 22 5389 G2 8 X (P<<0.05) . Rta-IgG+
VCA-IgA+EA-IgA 3 Fh T IR B¢ & & DU i, R 3k
F| 98. 11 % , R 55 8 F1 BH 1 8000 {6 3% 2 100. 00% , H.
518 Wi 3 RE f A 10 20— VCA-TgA HiR A& Ml A L, 2%
SE G eEE L (P<<0.05), WL# 3,

*1 VILEREFEAMERNBAEBRS 3 MRERANER

. Rta-IgG VCA-IgA EA-IgA
i M ) W% (%) B PEHC ) B (0% FIEEH () % 0%
W12 B WA A 2H 53 43 81.13" 49 92.45" 40 75.47"
it B Xof B 2 213 7 3.29 8 3.76 3 1.41

5 X BRAL 4, T P<<0. 05

*2 3 Mk Xt B2 0 512 W RO 4 4R

btk REFED FRECO  HETECD FEIUECD  ERRCD ZPBREL FHEERISREE  BIMERUR L
Rta-IgG 81.13 96.71 86. 00 95. 37 93.61 0.778 24. 660 0.195
VCA-IgA 92. 45 96. 24 85. 96 98. 09 95. 49 0. 887 24.588 0.078
EA-IgA 75.47" 98. 59 93. 02 94, 17" 93. 98 0.741 53.525 0. 249

.5 VCA-IgA HL#, " P<<0.05

®3  EBRERMEEKSGN S EENIS KA
btk RIGE  FeR PEMETIIE A%
(C2)) ) 0 Eisge
VCA-TgA+FEA-TgA 96.23  99.06 96. 23 0.953
Rta-IgG+VCA-IgA 94. 34 99.53" 98.04" 0. 939
Rta-TgG +EA-TgA 90.57  99.53" 97. 96" 0.901
Rta-TgG+VCA-TgA+EA-TgA  98.11° 100,00 100. 00" 0.981

.5 VCA-IgA HL#, " P<<0.05

2.3 EBJK# Rta-lgG.VCA-IgA.EA-IgA K 7E W)
RIS HARIT AR K25 T EB W
3 AP IK AR B R T o R rh R B W 2
S KRS S g AL RR T AL R A AE MRS £
WP YRR BHPE R, i 4 FioR .3 MR FETR
JTAL PR E R BAR & TR 2 S . H 25 H L%
e L (P>0.05),

F4 EREEITAMMiIL EWEAH
FRBAMEE R LRI (%) ]
4151 n Rta-IgG VCA-IgA EA-IgA
BT A 104 77(74.04) 84(80.77) 67(64.42)
WL M4 53 43(81.13) 49(92. 45) 40(75.47)
X 0.981 3.701 1.975
P =>0.05 =>0.05 >0.05

2.4 EBJi# Rta-lgG.VCA-IgA EA-IgA i A i A
PR S W TNM S 399 Bl PR o 9 # etk it

— U7 EB SRR A PR 5 B 9 TNM 43 18]
S IR AW R ARG . 3 FhPUIARAE Sl TNM 431
Lol R 23393 0 BHAPE A8 0 A W3k 5. #52R WoR, 3 Rl it
PRI BH PR 2R AE 4 TNM 43 0 R R 43 0 22 ) L3, 22
S G 2 B L (Rta-lgG: X° = 0. 442, 1. 838,
0.608.0.199,P =0.931.,0. 399.,0. 436.0. 905; VCA-
IgA:X* =0.920,0. 348,0. 185, 2. 172, P = 0. 821,
0.840.0. 667, 0. 338; EA-IgA: X* = 3. 732, 0. 769,

1.413.,2.134,P=0.292.0.681.0.235.0. 344),
x5 BREAE 3 MindMEiExR58RE TNM 9 8
RS EMER(n=19,%)
e Rta-1gG VCA-IgA EA-IgA
BH P 5 BH 1 5 BH 1 %
T
T1 2 100. 00 100. 00 100. 00
T2 17 82.35 94.12 70. 59
T3 17 82.35 94.12 88. 24
T4 13 84.62 100. 00 61.54
N
NO 0 0. 00 0. 00 0. 00
N1 2 50. 00 100. 0 50. 00
N2 42 85.71 95. 24 76. 19
N3 5 80. 00 100. 00 80. 00
M 1]
Mo 45 86. 67 95. 56 73.33
M1 4 100. 00 100. 00 100. 00




BIE¥%5 K 2019 £ 12 A% 16 %% 23 %  Lab Med Clin, December 2019, Vol. 16, No. 23 e 3399 -

S ) BIREA 3 MaEERS8HE TNM 58 #
RSB XRER(n=49,%)
M e mmt mee
i PR 73 391
1 0 0. 00 0. 00 0. 00
Il 1 100. 00 100. 00 100. 00
Il 24 83.33 83.33 83.33
N 24 83.33 100. 00 66. 67
3 it ®

SR AE B 12 B K 22 O 2 rh i L i A2 T A
IBIT RS R E S AR A AR AR ., B R
ML 375 HF A7 76 T BE () EB s 3 R S B IARGE  af 3E
TAT G 2 A 6 B, B TR 93 12 iy B AT AR H — &2
ol AL 355 A R 0 T A VR 12 W 1) 4 s A A2 o A8
B KRR e A R . R L, EB R BE UL TE 2
2T VE S — i Ay 7 458 PR 9 T T A B O R 2
I R = T e R0 = O A

AHEFE 53 B4 12 B g BB L 213 9] faE B A A
T CEE X B ZHD #1104 1 8 12 S Wi 9 O 22 3 VR 97 19
BHEQRITAD WM A B TR RN MR
F N E I I i 11 E N NG S N B S o 1
XIS 0015 AR AS 24T EB % 8 Rta-IgG. VCA-IgA . EA-
IgA 3 PRy A6 I L 45 3 G 7R, 492 B W i FR 35 1) 3
PO AA B M 2 0 25 T v L B 3 AT A 2 S N s il
LW E AR EY . WX 3 RIS W S g Y
LEAVE BT 7R L 3 FR T IR R S R 25 AN KL [ R A
FEK M 2 8% K, VCA-IgA I R E & &. N
92.45% ,EA-IgA M R AR, HA 75.47% AR T4E
PO B 1% 38 19 89. 009617, H w5 T AR L M X 4R 38 1Y
48.40%" . Rta-lgG (M R N 81, 13% . 5 HAl ¥ %
Hu D ZR RN PO HRIE (9 81. 3% ~89. 3% B,
F R 64, 08% . A YK 5E B 45 5 5 HoAth
X ToE K255 R L B K 22 AT RE S b sk R
KA K, HIL, 55— B AT 1w b X 5 M 93 07 A 2L
WM F 2 Wi se i 19 9 A & Rea-1gG, 1 J& VCA-
IgA. &M 2538 %R 0.887, FH LA Lk K
24.588>10, FAPERISR LL 4 0.078<C0. 1, /8 VCA-
Tg A oA i 3 2 X0 56 %5 B W A7 328 = 1 25 B iz W i
183X 5 [ P 3B 4 b X AR Se 4Rl — =,

VCA-TgA Hupl A5 i & 48 © 2 A & 192 W i
(B . &R T L BH A 000 R 8 AR, FLIE P L R
Kl 5y % 22 R i2 R RGES . 1 Rea-1gG Ay Bt
BRI AN S S AL 4R T L R R R4 1R 45 PR IR B A
D P 5 S B B PH P 0 1 5 e 4 B 5 T A — o 2
R T R RE S K PR E A . A B
LS R L 3 R TR T I A A I IS Y R R

JEE B BH P T30 {8 = T B — PR R I 1 Rea-1gG 5
VCA-TgA Bt A K  48 = /932 Wi s o o 01 s Y
Rta-1gG . VCA-IgA . EA-IgA 3 Fh 40 /4 56 4 4 I 144
HE— 24 2 W Y R AR Ry SR R BH M O (L L
Py T — PO DU B fE ) VCA-TgA, I,
AR S RO E KBS Ria-lgG BEA SR & 521K
2 W A B S B RN PE P BN . Rta-1gG 5 VCA-
IgA Hi R B 4 4 0 5% Rta-1gG. VCA-IgA . EA-IgA 3
T TR A A6 I 22 1T A v %o 5 M R ) 32 BB
W E ) 0 A A e EAR I A A 3 Fhbi ik
K35 4 BH M BE 4R 8 EB W # AU 11 Rta KK B S
SRR R A0 & A g AR HEB R EEAE B R 40 R
A2 G BR

[l B, 25 A0 TR T 3 R 4R X 36 97 RO I
PRANAE X812 S W98 () ¥R 97 4L R0 12 B TR 98 2 Bt 4
BH A 205 AT 20 BT O &5 3 B L 3 R AR 7E VA 9T
PR TS 2%, Balfe 2 E b X e
AAHKARIE . X SCRM BB gE & BL. IR 9T IR VCA-
IgA Fl EA-TgA FUiAR KB 8 AKX F 34 97 7, ifi 25 A4
20T S, VCA-TgA Fil EA-1gA oK AE 36 97 I 1 BE
A TR HERTFRIE I B 25, HmX
WIS EI R Ria-1gG HEAT Fo 8, HLBF 9845 5 (0 o8 )& ml
REL M 22 A o6, WEER ML AN XT3 At
PRI TF7 8O BT 2 IR YT AL R 12 B A
(] FFJC ELHE B & L I R SR B X BB IR YT RS Y L X
BOTE A R I BIF 5% 7P 3 1 G R R TR YR T AT BRI R
ET1 1 ) Il A A 1 = 2 [ S A B O
Rta-IgG 1 VCA-IgA #4719 4 H 2 2 & K i ok oF
7 30T RESE A 1A

H A EB 9 2 br iAok 7 5 S0l o3 10 ¢ R F 5
R NEAE I e NN S (17 D =Rt R ) N U BT R
PE AR I 7R BRAG E 6712 H 43 101 1 85 08 5 95 51 H 4
RT3 BP0 g 2 8 I R A (E .
T 2% 3 AT A BH 1 3 5 S R TNM 43 H R
PR A3 303 ] 119 56 R R AT 20 BT o 45 9 W/ L 3 R 44 i) B 4
AT NM & B G R o 8] i, 22 R ¥ st
RN (P>0.05), W12 FRY,3 FyiikHERS
TNM 438 Kl R 43 A AT BE I JCAH 6 M . HR (A I
B AR ST AR R R B I IR o I 2 o A e I
IV 1300 03 ) e /0, ] X 3 6 24 S i B % i
XA T3 — A~ F BE A UE 9 M DR R S i 2 ok R
R A FE 8L, TRIL, X ) R A R B T ) e A
) 0 O A K 2 W EL A R I PR

ZE TR L )R M DX B & R S EB i i kg
KRE Y], B — PR KD 5 B2 W 1 5 A SR 2
VCA-IgA., EB % Rta-lgG M2 B 8 RE BAR A 2 i
e RS Rea-1gG 5 Ho Al P R 44 8¢ A A8 00475 8% 1T LA
R R B v G T A A S R R B T L %o A R e X
Wik s 1) s A EL A B BRI PR S, 3 Rl oA i) s A



« 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)



