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[ =] BB @ 380E M ZE MR (chronic obstructive pulmonary disease, COPD) 1 *ﬂz:ﬁfﬂfﬁ%}f(pulmonary
hyptertension, PH) o Mg S S B BER (exhaled breath condensate, EBC) A8 C— 2 i 2K H (hypersensitive C-reactive
protein, hs-CRP) & FI4M % (interleukin, IL) -6 S5 5RAE 517KV, Fi 42 B KR R R AE S 5 COPD 4% PH C R F7ik
4k COPD A9 PH &3 (37 fi]) Hi4li COPD f# (48 Bi)) I IfLI% B2 EBC B, 35 MATINDIRE sk i <o Br B 7 .0 sh R RG:
A, ELISA J5 AL & EBC 5 11-6 /K-, SR HFLICHE 58 375 5 s Hb b bR AG I 1M 785 22 EBC 5 hs-CRP 7KF- 5 8R . (DCOPD &
I PH ZH 1135 hs-CRP ¥ N (17.16 + 6.25)mg/L, IL-6 ¥ 4 (79.67 + 18.72)ng/L, ¥IHA .75 F #.41 COPD £H i hs-CRP(12.32
+ 7.91)mg/L Fl 1L-6 (47.38 + 14.94) ng/L(P < 0.05) ;@QCOPD &I PH 241 EBC "' hs-CRP ¥ J¥ 4 (2.03 + 0.46)mg/L,IL-6 ¥
B4 (8.75 + 2.03)ng/L, ¥ i T840 COPD ZH1# hs-CRP(1.72 + 0.65)mg/L I 1L-6(5.42 + 1 58)ng/L(P #< 0.05); ®COPD
4 I PH 4Ll 3% B EBC 1 hs-CRP J 11-6 /K3 5 fili gh ik 2 IEAHE (r 4 0.415~0.875,P < 0.001), 4518 : &5 FfililE /i
PRERNATRES S T COPD 4k& 1) PH I T 2,
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Changes and implications of inflammatory mediators in serum and exhaled breath
condensate in patients with pulmonary hypertension associated with COPD

Ma Hang, He Haiyan, Qiu Haiyan, Tao Yijiang®

(Department of Respiratory ,the First People’s Hospital of Nantong,Naniong 226001 ,China)

[Abstract] Objective:To estimate the relationship between inflammation and pulmonary hypertension in patients with chronic
obstructive pulmonary disease,we investigate the levels of C-reactive protein (CRP)and interleukin-6 (IL-6)in serum and exhaled
breath condensate (EBC)in chronic obstructive pulmonary disease (COPD )with or without pulmonary hypertension. Methods: EBC and
serum of 37 cases in PH associated with COPD and 48 cases in single COPD were collected. Lung function, arterial blood gases and
echocardiography were assayed in all cases. ELISA was used for detecting the levels of 1L-6 in EBC and serum. Particle-enhanced
turbidimetric immunoassay was used for analyses the levels of hs-CRP in EBC and serum. Results; (DThe levels of CRP[ (17.16 + 6.25)
mg/L]and 11-6 [(79.67 + 18.72)ng/L]in serum in patients with pulmonary hypertension were significantly higher than those in
patients without pulmonary hypertension(P < 0.001). @The levels of CRP[(2.03 + 0.46)mg/L mg/L]and IL-6[ (8.75 + 2.03)ng/L]
in EBC in patients with pulmonary hypertension were significantly higher than those in patients without pulmonary hypertension(P <
0.05). PASP in the PH group was positively correlated with the levels of CRP and IL-6 both in serum and EBC(r = 0.415~0.875,P
< 0.001). Conclusion: The inflammation reaction of system and local respirary tracts plays an important role in the pathogenisis of
pulmonary hypertension in COPD.

[Key words]  pulmonary hypertension;chronic obstructive pulmonary disease;inflammation;exhaled breath condensate ; C-reactive
protein ; interleukin-6
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1% P B ZE PE Al %5 (chronic obstructive pul-
monary disease , COPD ) J&—Ff /™ 51 1 3 At FE i)
WL, R A sKAE TR A A 4 A0, il
(pulmonary hyptertension, PH) J& COPD [ &8 % &
FHAE , J& COPD & Ji& Jhg M PR i i O JFE 3 114 O B 3
5, ATHE I COPD 2t AR KU B S22 Sl 52
i COPD S&FH PRI fER R B4R PH
J& COPD MEEEEEIFAE, HXST PH BRI HLAE )
AR o BRTE I 18 P AR A RO A i L A5 Wi s S
il i 45 FE 982 COPD 4k & PH iy £ 25, (A
ERAYWFFER BT COPD 1 28 R 2 I A 55 fili 3 ik
JEJGE R, PH SRER WA BGE BF5E & B
AAFFEBEE R 2 R COPD s © H BRI 3 ik 25
S FIDDRE S X ARG BRI A A b it A7 HA
HEZ 5 COPD 4k &k PHIE ML 2, RAESE COPD
FIRHIIZO IR, COPD HMBMESAE) 12 2R SE |
il S SR M4, 22 PR 3R Il S R S N Pl RES
5 PH B s B, ARSI E COPD & I
PH ¥ | 4l COPD [ I i A Hh <2 BE R
(exhaled breath condensate, EBC) /& C— i 2k
H (hypersensitive C-reactive protein,hs-CRP) 5 FH 4
= (interleukin-6,1L)-6 K , 1T COPD 4k &% 1)
PH 5 fili Jay 78 b 2R G R S A AH DG HE

1 W&IFE

11 *%

BTy S COPD 2 Wb AT & 1 M B P i
Jii 4= BR A1 18 (global initiative for chronic obstructive
lung disease, GOLD) 8 i i2Wibr e , BV S A &7
SKFJEEE 1 R IPER A (forced expiratory volume
in 1 second, FEV 1)/ J1filii% & (forced vital capacity,
FVC) <70% , (e M LR _F R0 3 B RG22 i3l ik
W 45 & (pulmonary arterial systolic pressure, PASP)
> 45 mmHg 2 A COPD &3 PH 20 © HERRMHS CT
WSS S AT Il 98 5 TR R GE LA AMER G, O IR
PRI SRR ORI , HEBR AT 18 2 B o 2 i
it 2E RS R BEIRIA SO | A B e
R . TR SR A IR
=,

WL 2011 4F 4 A~2012 4 6 HfErgili— AREE
BEiiiZhy COPD &Jf PH & 37 {9, Horh 55 29 ], %
8 1], FHAIFHA (685 + 66) % Hi4li COPD f 48 f4i], I
T3 38 4], 2 10 ], PA4ERY (692 + 6.4) %, PIZHAR
B M) TG EL(P> 0.05),

12 &
1.2.1 EBC #9 ¥ 5 R ARAF

K 48 = JAEGER A #4577 (1) EBC W 4E 4%
(HAAK EK20 EcoScreen)t4E EBC, B SeRlisEds
T2 20 min, KA i SZ R 70K CE T DO, R
B Je I AP, 4R 20 min PRHS
MR EEY), FLIS RS WAE R R ISOEAE N, -70°CAIK
TR ORAFREI
1.2.2  MighRe R do & 5 H7 #eim

K2 H Sensormedics 23 7 Az P2 B i D HEA XM
E FEVI FVC 454845, T AH R E] B 25 A
TSRS K AT S K S
123 ABEozhEMNE

ABEJE A S50 0 AT N LU T O A
xR R (0 2238 388 750 sl S, I = SR K
RPEHE (V) A FIA L AV=AV2 (n/s) TR S
WA OERSHO RS2, BEREAV), I8 AV
P PASP, AW KHT PASP=AV+10, 455 IE 4t
PASP=AV+5, PASP > 45 mmHg N AETEN Sk .,
1.2.4 fF% EBC ¥ IL-6 & hs-CRP 7K-F 6945 m|

s I8 ER KL 5 ml, B0 5 B I , -70°CHR
FFRFD, SR ELISA 3512 EBC IS 1 1L-6 ¥k
R & B R A R BRAA w77 i o R H]
LIS 5 375 S O E b A H AR H 374 W] 7600 4=
H 3l A= Ak a3 AL ARG Il 35 & EBC H1 hs-CRP 7K
-, BRI L R R A AR B2 W R A R A R
o TR BRAS T AS R R UL 4R
1.3 %itsu®

KM SPSS19.0 Gt Ar g it 2= oA, i
PORHTIRL + AR (3 + 5) TR o XREARSEI-A T
ZEFEVERTIS: , J7 2555 5 P BURE A [] PR 9 LR FH A
SEREAS ¢ R, AHSCPE TR H Pearson AHIE 3 HT,
Ph P<0.05 MESAGRITFEL,

2 & R

2.1 COPD 4-5f PH 415 45 COPD 40— A% T 69
rbdsx

COPD &3f PH 41 H 37 ], 14 PASP(51.9 =+
10.4)mmHg, Hi.4li COPD £ 48 4], F-2J PASP(29.2 +
7.3)mmHg, PRZAEAERS M oA AR D34 0 22
5 ,COPD & Jf PH 41 FEV1 FVC K PaO, T840
COPD 4 ,(HZ R 4115 L (P > 0.05) ,COPD &
It PH 41°F-) PASP = T84 COPD 41, 2R A 50T
FR X (P<0.05,%1),
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Table 1 Comparision of basic information of the two groups

MEEFE AT COPD 4 3F PH 41 (n=37) P4l COPD 4 (n=48)
IR (%) 68.5+6.6 69.2+6.4

P (/%) 29/8 38/10

WA S (/4 ) 41232 40+30
FEV1(L) 0.72+0.11 0.810.15
FVC(L) 1.26+0.29 1.4320.32
Pa0,(mmHg) 62.50+8.43 65.54+5.72
PaCO,(mmHg) 58.77+8.54 54.94+7.35
PASP(mmHg) 51.9+10.4" 29.2+7.3

Srazli cOPD 4iAEE, *P < 0.05,

2.2 COPD 4-Jf PH 8.5 %45 COPD 48 fn 7 £ 2 35
AR

%2 Won ,COPD 43 PH 411 7% hs-CRP ¥k )&
H(17.16 + 625)mg/L, & T H#.4l COPD 41 (12.32 +
7.91)mg/L,1L-6 ¥ J¥ 4y (79.67 +18.72) ng/L, & T8
4fi COPD 4H(47.38 + 14.94) ng/L, 4 L 22 H A
GiiteFm (P < 0.05,% 2),

2.3 COPD 45 PH 485 £ 4 COPD %1 EBC ¥ £
JEFE AR LA

COPD 43 PH 4 EBC 1 hs-CRP ¥ 1(2.03 +
0.46)mg/L, {5 T84l COPD 4 (1.72 + 0.65)mg/L,
1L-6 H¢ 4 (8.75 + 2.03)ng/L, = T84l COPD 4
(5.42 + 1.58) ng/L, WAL R A GI¥E
X (P<0.05,%2),

F2 24A5EFMER EBC # hs-CRP 0 IL-6 7K F Y ELER

Table 2 Comparison hs-CRP and IL-6 levels in serum and EBC of the two groups
; - L35 EBC
283 %K hs-CRP(mg/L.) 1L-6(ng/L) hs-CRP(mg/L.) 1L-6(ng/L)
COPD &7 PH 37 17.16£6.25 79.67+18.72 2.03+0.46 8.75+2.03
H4l COPD 4] 48 12.32+7.91 47.38+14.94 1.72+0.65 5.42+1.58
tfH 2.635 7.612 2.573 8.983
P{g 0.012 < 0.001 0.018 < 0.001

2.4 COPD 4-5f PH 2a48% 35475 PASP ABE M HT
Pearson B.Z¢AH 36504 .o~x FEV1 FVC., PaCO,
5 PASP LA XME (r = —0.281~0.295,P > 0.05),

Pa0, 5 PASP ik M 5 AH 5 (r = -0.483,P < 0.001)
M7 M EBC 1 hs-CRP & 1L-6 /K- 5 PASP hiZk
PETEAAE (r } 0.415~0.875, P #J< 0.001,3 3),

&3 COPD &7 PH AAMEXIEIRS PASP XS 1T
Table 3 Correlation of related factors with PASP in COPD with PH group

LIPS LD r {8 PIy
FEVI1(L) -0.273 0.069
FVC(L) -0.281 0.062
Pa0,(mmHg) -0.483 < 0.001
PaCO,(mmHg) 0.295 0.061
L3 hs-CRP 7K (mg/L) 0.415 0.004
i3 1L-6 7K (ng/L) 0.862 < 0.001
EBC H' hs-CRP 7K (mg/L) 0.482 < 0.001
EBC ' IL-6 K (ng/L) 0.875 < 0.001

3 i i

COPD 7EFZ HZE H 25 i AT, TE 2020 42,
COPD ¥R MRS 3 KBET-JEHM, PH 42 COPD

(ESLATIFARE, & COPD 4 JE A8 P il P . O s
(R SCEEERTT | B B IANREAIR PH, X FHEZ8 A7 .0 308
FREAR COPD HYMRALRAT L E X,

PH DI 0757 A FRE RS O a5 PR e 78 % Jif 1.
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EBA S Th R oM RRAE A E A B 2% ST R AR
AN B T RE I R B A N AH G BRAE A A 1
IREE PHIE Bt B ie EEEAE T, (IR &
AIEAEBE R B COPD H 3 © H I 3 Jok 45
P55 R BRE RS . RAIEAE COPD “iE A it &
FAEF B S RE A 104595 1) &R AIL I v 4 i
ERAZ BN, WERTORH R, JO AR AR IAE (1) 52
& COPD 835 Jifi /N80 Jik b IR A7 A5 58 i 240 e i) ¥2 ¥
Fl—SA LA A BRB RS, A S R,
/NS ST 20 IR A R il LR B ik 5 4 S
B Z RIAEAEARDCE ; Jili 8 JHkRE 2 i 240 eI i) 1 55t
5 W R Z MAFAERAE, DL EYER
COPD & PH Wy 1f & K 2 I 9E ¢ 4t S T 8,
HAE P fESE COPD B35 L 11 il 41 1 2485 44 F1 2 fik ek
AR

hs-CRP J&—Fp 2 ) 2 SOE A, HoKF
T i A2 45 ol i IR 5 1 7 %) 98 i R 20 248 47 1 R A
B, S22 B4 B SRE R 0 I B R AR 7, DA — 4
TF5 L UE S 5 P Ml 20 ik oo s | A ot A 42 il 20
Jikie . B4 ZH 200 5 T hs-CRP S5 48 0E £ 1
K5 il gl ik e 2 [l AT A OGS, 4R, hs-CRP 7£
COPD &3 PH 2 A HE S 25 A0 s PR 72 H i
Wi AN B . A Y 3R B hs-CRP 7KF-5 COPD
BEWIHSE A, FEal iz copD B4
SR FEAR ) TENR KA TS R BT Bl ik 25 Fe A 78 o hs-
CRP /K-S ilish ik A B OENE, AR R
7~ COPD 53 PH B 1ML 3E H hs-CRP 7K F-B & /&
T2l COPD 40, IF 5 PASP 46 MEIEA G #2784
By RAE RN A fES 5 COPD 4k & 19 PH JE it 2
Yong Z5EOHFSEHAESE COPD £ 13 hs-CRP /K
S-Sl B ik ARG, SAE SR 45 RAHLT . hs-CRP
HA L3t 55 VAR, B T 5 A% A0 i A RO
T2 BB BT 2R M IR FZH A 1, BFE R WAE N
FHNK AP hs-CRP FEAK T — &AL A A BT
TR BIHAYTEM: . FERRHRIK, hs-CRP 40 T N K2
-1 BB, I, hs-CRP AT 8 A2 HE N K2 3y
AN =W K=y )T RN K =4 A N ]
S sk,

1L-6 J2A AR SORE R N AR+, &
BA R EN = E N, JFBe 22 rh Mbr 4 A
T AR FE TP LA AR A ST R, (i R AL T2tk
A, WA, IL-6 7E i A PR R i
JERITA IL-6 AIE At sk 2, 1L-6 W] S8R
it S ok e ., I AR A5 = A K BRI 30 ok s

FER B A0 S A AR S 00 il 3 ik s T sl i A v
ML 1L-6 7K B W A& . AR5 %R 1L-6 5
PASP [%Z , &3 COPD & JF PH 417 IL-6 /KF-
gl COPD W T, 22 HA G4 LA
KB R 1L-6 KP4 PASP &M IEAH X, 5
Chaouat FEMWWFFT 45 A —E, LA W 58 R IAEE
JE COPD £85Il i A5 BE RIAT S0 RN, 454
L5 RN K COPD RGENERAE R NAE COPD 4k &
PH Hild s Z/EH .

COPD fBE HEBIRAE ) IZAETE, LA A2
i T 200 A 1) CDST 200 i 45 & i 400 i 44 25 oy
FRAE, TS KPOR R COPD HuE it/ Nsh ik AMIs Y
SR T B IE ALY CDST R4S, $R
COPD fif il & & iE 5 A TE S Jifi 35 9 55 1) 14 o —
2, HH FO R R0 R AE RV 5 COPD 4k &
PH BYAHSCHEATI A 4, PRIE B AEDS BRI COPD
A IF PH BE S TR RAE AN ML EEL . R A i
THECA I B T ERAl COPD 2H, (H R i 4k S 407
BN COPD A JF PH 4 5 8.4 COPD 45T
P 240 LR S T PR A T T L B B e e 2
5t Wish bk AT e 5 R AR TE G 515 IR
AHLE , EBC A6 T2 30 AT S8 3 1 300 A 7 WA 3 35 % i
RZS BRI T3 o £ RT3 g 1P, S A 3ok
PR B U AS AR . OB NRRR A Th ZF A
53, TP AT R AARIT | 3 T B K 25
EELE M EBC, "B BE B I 1) 1 S B 2 <3l 1Y)
RICIRZE, B L2 TR, MifE S TR 2R EE
AL, BB SAE A —FP AR 5 0 AR &
i COPD &1 PH 3 EBC /' hs-CRP }Z 1L-6 ¥ i
Al COPD 4180 B T, MM Hr R EBC
hs-CRP J% 11-6 /K15 PASP $ EAH K Rk &
GEMkESRAE RN AL, Ml SRR A E ) AE COPD AH G
PH HRie s Z/EH .

ZE LTk, ARWFFRUESE COPD 4% & 1) PH S,
% & EBC HE K1Y hs-CRP K TL-6 45 56, Ho I W
K EBC 1 hs-CRP 5 1L-6 /K-35 PASP & i # 1F
A, X e A B R SR 4808 I N 5 COPD 4k
R PH BYIA G, ARWF5E tH FAHEAR A K, MAEAE
—EJRIRYE, AR T2 KA S JEAE [N
f£ COPD 4k & 1% PH rhEI/ERT .
(5% ]
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