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SCOPD 7 SAP & LA Kbr S M
RAE T W5

M EAT RRE? ARG RKRE? ZowE ZAM FOMRE 2o

HWE HW AR HZEMEEMNNR(SCOPD) &R E S sk (SAP) &k ik i A X447 &
YIRS X85, JiE 44 SCOPD 43 SAP %4 242 #|(4-5t41) .SCOPD %+ 60 %) (SCOPD 41) .4
Bkt 30 & (M RA) . REZIRFE — A FAL, R M H Bk Aan N 35 544 B AT 45 (NT-pro-BNP) . cT-
nl.Clara %t 4% & (CC16) . £ @EEEG-D (SP-D) . @A %-1B(IL-1B) . & /~%-10(IL-10) & C A
&G (CRP) , FHAT I Zh feAe ], Y4k L3k 354749 £ 5, 5t /£ SCOPD 28 % & FF 48 % % F B 47 L 40 447, 2%
St EEAREMBATR AR AT, R AR, A% F 2 NT-pro-BNP.cTnl . SP-D.IL-18
% CRP 4t & (P <0.05) ,SCOPD £14& F 4541 (P <0.05) ;s CC16 #= IL-10 M1& (P <0.05) , & Z11%
T SCOPD 41(P <0.05) , L5 H 7 K547 FmHE & miksh, &40 %& NT-pro-BNP . . cT-
nl 5 CC16 2 fi48% (P <0.01),5 SP-D 2EAX (P <0.01) ;A XAr &M 5340 KEir &t x
(P<0.01), it SCOPD 45 SAP % 4% SCOPD &% St =&, X E THRALEZA, Lo
M # AR S 2 8 LA AR E
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ABSTRACT Objective To investigate the distribution and relevance of cardiopulmonary involved
markers in patients with stable chronic obstructive pulmonary disease (SCOPD) complicated with stable
angina pectoris (SAP). Methods Serum biomarkers of NT-pro-BNP, cTnl, surfactant protein D (SPD),
CC16,IL-1B, IL-10 and CRP were measured in 242 patients with SCOPD complicated with SAP(complication
group) and 60 patients with SCOPD (SCOPD group) ,as well as 30 healthy subjects (healthy group). Pulmo-
nary function was also tested on each subjects. The differences of indices mentioned above were compared
among the 3 groups, furthermore subgroup analyses were carried out in SCOPD group and complication
group, and linear correlation was performed in the latter. Results Compared with healthy group,serum
concentration of NT-pro-BNP,cTnl,SP-D,IL-18 and CRP in the two case groups were increased(P <0.05),
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and those in the SCOPD group were lower than the complication group (P <0.05). Furthermore,the CC16

and IL-10 concentration were decreased (P <0.05), and those in complication group were lower than

SCOPD group (P <0.05). Subset analyses showed most of the markers fluctuated with the disease severi-

ty. Serum concentrations of NT-pro-BNP and c¢Tnl in complication group were negatively associated with

CC16(P <0.01) ,and positively associated with SP-D(P <0.01). Furthermore, the cardiopulmonary relevant

markers were correlated with partial inflammatory factors (P <0.01). Conclusions

The injury of heart and

lung are aggravated in patients with SCOPD complicated with SAP than in SCOPD, inflammation may play a

central role in the pathogenesis ,and cardiopulmonary markers correlate with each other.
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i AU A 5K L 7 s 75 4 3% 1 3 1 25 1 -D (surfac-
tant protein D, SPD) #l Clara i ity /> # % F4-16
(Clara cell secretory protein-16, CC-16) nJ LIfE
Sy COPD i 1% i FE bR a2, o EA 56 I b ik
Y N i 4 AR AT {4 (N-terminal pro-brain natriuret-
ic peptide ,NT-pro-BNP) FLCEALES £ 1 1( cardiac
troponin I, cTnl) MIFREE O IER R A, B AT
AR A IR ME AR S TENS P R ZE 2R it ( chro-
nic obstructive pulmonary disease, COPD) &35
L% (coronary artery disease, CAD) f i it
TERHRAE o Ol AR R ) 4540 5 2R BT RE B %5 D) HK
FEEEAR R0, BT B O A G B , ANt
FJEHAL T E kO il A SCAR R W) S 5 AE 7~ 1E A8 € 1
COPD( stable chronic obstructive pulmonary dis-
ease,SCOPD ) & Jf fa & 1k .0 & i ( stable angina
pectoris, SAP) & SCOPD % it 20 A 45 1iE, 3 1%
EES (92 AUN e (BT O NI RPN [ RS it 7 DS
HNE PR TR FEAEIX PRI 1 22 5, DR O MiAH DG B
PRI

BRERHE

1 Wb AR SE E E SO MR BT 36
B ] S AR AR B S 1 A 2L AR T Y COPD
BV 2 ERIB I T SCOPD (412 i R i 32 B 7™ 2
FEM D FhrifE ) . BE 71 COPD faf [N K 25, A
AT R | e ikl s AR, IR SR T IR R S
FEV,/FVC <70% , HE R ES E sl 0, R ol 2% 5 I
2y, RIn{EH SCOPD [Wi2Wi. 1% FEV, &HiTHA
H4r=80% ; 1 4%: FEV, HiiHETE 4> 50% ~
79% ;M %%: FEV, (5 BHEE 4> 30% ~49% ; IV
. FEV, GHUHEA S <30%.

SAP 2 WiZ B rh A e 2 2x a0 1l A 27 41 23 (e bk
R ORI SR a5 s ) R, Bk 3l ik

T FEY I HARAEE 50% U E

2 YA KHEBR bR E A8 A KRR HE: A AT A
SCOPD }: SAP iZWitrifi ; COPD " i3z FRFE BE 7 4%
J 1 I %% 4R 40 ~75 %5 2K F #3501, A
JEA B MG R A5 HEBR AR #E: COPD 1 Jin & 1 ;
BHREY I A I AETEIKEEAE s KOs (ARG
PO WL DR AS s DI REA 4, NYHA 03]
REZr oA ~ IV R 0 9 e o s [ 0 46 1 >
180 mmHg F1( =) &7k /& >100 mmHg ] & [ g Al
B PR 5 G 9™ 2 0 LA JUE 2505 42 - ik o R 48 W IR
A4 MRS WA RGPS,

3 TR ARBEIT el AL DA PR A HE 2
B2 e (HEHE S . 2015LCKY -001) , #%E#% 2015
4.8 H—2016 4= 8 H ek LA I B 0T I B 5812 1)
COPD & Jf SAP % 242 il (&H4H) , L4 It
CAD ) SCOPD 74 60 14l (SCOPD 41) }% 30 % fi
JRARKS & (fERRAL) o BRI A B 22 R Geit2e i L
O B HA— R R, 2 R G2 (P >
0.05) . JWF5EAEYbs 5 2 15 B o ™ F Rt B i A
A KR 32 IR B 40 b ™ # SCOPD 41 ( 1
%10 ), L 2% 27 i, W% 23 ) S5 IF41( 1 % 57
i, 2% 93 i, MGk 92 i) 53> 3 A4, M 4 5tk
Skt ek CT G i WLIEtR sl ik % 32 2 43 2 il 48 8k
ERERE B A IR ol s Bk k4= 50% ~T75% (113
1) F1 >75% (129 ) B4

4 MHEEPREDEN BEEALAYHBR
2SHEHUNIE R bk 5 mL, 76 2 h R AT,
3 000 r/min &.0> 10 min, 2R 5 H )2 103 2 mL A
EP &, B -70 CUKMIHAHAR I, R ELISA %
I NT-pro-BNP.cTnl.CC16 .SP-D, IL-18.IL-10 %
CRP, i &M [ kA MR A A Wl . R
VERSAmax 4= [ sl Bbn SR , ™4 4 BE 15 B 43
AR AR S EE VI
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i ke AR il UTEY TREAE R L LR 13 I HLAE
) (%,xxs)  (#i) (%)) (kgim?,xxs)  [#1(%)] [#1(%) ] [H1(%) ]
i 30 67 +5 21/9 16(50.33) 253 0 0 0

SCOPD 60 66 6 41/19 49(81.67) 25 4 28(46.67) 9(15.00) 14(23.33)
&3 242 64 +7 168/64  200(82.64) 254 122(50.41) 44(18.18) 63(26.03)
P 0.1023 0.9827 0.0007 0.6258 0.6034 0.5619 0.6676

5 JfiThigillE 2 TAY HIE RIS E
FEIDK I J5 2 H A T R il ) A SRS I it ) fiE
COPD &4 7y @ Kl e A S E Y R G I Zhee. 32
R E T BERTIRE 10 ~15 min, MERRTSEE R 2
R IR A R, LR 3 Wk, B A4
PEATAHT o BRI B2 B a2, AR B e, ik e,

6 Siil=thik N SAS 9.1 Gt ity
BHEALEE TR OB IE ST R x £s BR
N, P TA) B AR R Bk S AR A ¢ R0, 22 4 ] LR
PR 7 2250 B, WAL 18] PG R B 45 R HISNK-q 4
5o T R AR B, WER A MOIQR) #
N, A R HAES BB R 5. T R A
) FE 458 SR FHx 26 B T A4S A8 a) AH 9% 40 b R
Pearson #HX43#7,P <0.05 WS H G2 E L,

# X

=R

1 SR I bR ) KT K il o) RE H A (35
2) SRR, A A AL TS NT-pro-BNP
cTnl,IL-18.SP-D & CRP F#& (P <0.05) , H& 4
7T SCOPD 41 (P <0.05) ; [fiLi5 IL-10 ,CC16 ¥ &

K FEV, (%MK (P <0.05) , HA 41 1L-10 }2 CC16 ik
T SCOPD 4 (P <0.05)

3 SCOPD 4 J A - 21 45 W 41 1L ¥ A 7 4 7K °F-
egi(F£3)  SHE4 1 v i, SCOPD 41 11 4%
NT-pro-BNP .cTnl.IL-10 .CRP J}# (P <0.05), CC16
F#fIK(P <0.05) . SCOPD #{ M g JA3+41 ILIT 2% NT-
pro-BNP .cTnl.IL-18.IL-10,SP-D } CRP J}7#;,CC16
FEAR(P <0.05) , S[RI4H 1T e 4i Lo, B~k flze T
HW4] cTnl, IL-1B.IL-10 FH & (P <0.05),CC16 Rk
(P <0.05) ;5741 I 4% NT-pro-BNP J}&(P <0.05),
SCOPD Il 4% SP-D.CRP J}# (P <0.05), [A %
SCOPD 41 [t %%, 4 314 NT-pro-BNP.cTnl.IL-18.SP-
D } CRP F}5,CC16 B (P <0.05) .

4 B IS e IR A R RR A Tl I 37 o s
KF KTy RE e (% 4) sk Sl ks e R >
75% BB M3 cTnl .SP-D . IL-1B.I1L-10 & CRP 7K
VAL A 50% ~T75% (B #H THE (P <0.01), 1
CC16 /KFFEML(P <0.01),

5 BIFHBE O ChR Y Z RIAH S 73 A
(%5) AidHEE S NT-pro-BNP .cTnl #45 CC16
EHRAH(P <0.01),5 SP-D £IEM*(P <0.01).

K2 HHBEMBIREYKELIGREE (x5 )
NT-pro-BNP cTnl IL-18 IL-10 CC16 SP-D CRP FEV
CiEF TR 7 k
(pg/mL) (ng/mL) (mg/L) (L)
{eE 30 71 +17 169 =28 2.3+0.8 12.8%1.1 7.2%1.1 65 +7 0.8+0.3 3.18 +0.39
SCOPD 60 192 +48* 434 72" 3.3+0.9* 8.4+2.0" 5.7+0.7" 108 +9* 2.9+0.8" 1.57+0.48"
Bt 242 287 +73*% 571+140*" 4.3+0.6"" 7.5+1.2"% 4.9+0.8"% 1332x16"" 3.9+1.0°” 1.46+0.33"

VE: SRRl A, " P <0. 05; 5 SCOPD 41 H4%, 2P <0. 05

=3 SCOPD 4 KA IHHAVHMBEREYKF I (x£s )
- CE;D - NT-pro-BNP cTnl : IL-1B IL-10(pg/mL) CC16 SP-D (rc,iRL
pg/mL) ng/mL g

SCOPD 1% 10 14146 33135 2.8+1.1 6.5+1.8 6.5+0.9 10212 2.2+0.7
I 9% 27 192 41" 416 +36 " 3.0+0.7 8.0+1.2" 5.9+0.5* 106 8 2.7+0.5"
JIIE4 23 214 41" 500 +44 %2 3.8+0.9"2 9.6x2.2*% 5.1+0.4"% 112z6"% 3.5+0.8"%
&3t T4 57 241 654 412 +874 3.9+0.44 " 6.2+0.8 5.8+0.64 119144 3.5+1.04
% 93 273+65"A 536+68*4 4.1+0:5"4 7.2+0.9"% 5.0x0.6"% 131114 3.8+1.0%4
T 2% 92  330+63°“4 706 +83*~4 4.6+0.7°%% 8.6+0.8"%% 4.4+0.6"24142+15"4 4.3+1.0%4

TSR T giese, “P <0.05545 R4 I gk, 2P <0. 05; 5[4 SCOPD 4%, 4P <0.05
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R4 GIFHARE R B LG RS K- RO RELL RS (x +s )

NT-pro-BNP cTnl IL-18 IL-10 CC16 SP-D CRP FEV
251 T %k !
(pg/mL) (ng/mL) (mg/L) (L)
kDA 50% ~75% 113 28175 489 +113 4.1+0.6 7.0%1.2 5.3+0.8 126 +16 3.3+1.0 1.5%0.4
KA >75% 129 293 =71 644 +120* 4.4+0.6* 7.9+1.2* 4.6+0.7° 138=x14" 4.5+0.7* 1.5%0.3

5Nk AE 50% ~75% 4 H#, *P <0. 01

R5  GIHAEF DA AR EY Z AT

B CC16 SP-D
PR
r P r P
NT-pro-BNP ~ -0.3130 <0.0001 0.2425 0.0001
cTnl -0.5424  <0.0001 0.4864 <0.0001

6 HBIFHLEE OIA R EY 5 RE I 2 JH]
M (£6)  HIF4L NT-pro-BNP 5 IL-18 &
IL-10 Z[A] £ IEAHXE (P <0.01); ¢Tnl &% SP-D &5
CRP.IL-1B J IL-10 Z A ¥ S IEAHE (P <0.01);
CC16 5 CRP.IL-1B M IL-10 ZJa] % Al % (P <
0.01),

RO AL DAL Chs B 5 9O N T 2Z [ ARG HE 70 Hr
CRP IL-1B IL-10

r P r P r P
NT-pro-BNP  0.0279 0.6655 0.3059 <0.0001 0.4036 <0.0001

cTnl 0.3493 <0.0001  0.3533 <0.0001 0.6027 <0.0001
CC16 -0.2505 <0.0001 -0.2074 0.0012 -0.5053 <0.0001
SP-D 0.2909 <0.0001 0.2963 <0.0001 0.4379 <0.0001

i

SP-D 1 CC16 & F ZAEMi Ik /- b Wy s [ fix, B
A VTR RS B VEF . SP-D 3 A 18 5 il 3 A 4
BRIERI, %5 COPD k5 °°% iM% SP-D 7t
5 LA S G R BE R AR T, SP-D 1
TE R AR, I S % R AR ) 4R Ak 3 T
RAERRAE R, i SP-D it = M) S 250 ity P 420 46473 34
SO AR T B BRI RERE AL 0 2 B LA (A R A
HE T Sk kEREfL . ABEST 7R SCOPD 41 CC16 7K
SEA ik E 2H R [, SP-D K S T, 5 I A BF 5T 4
SRR s RS P AR R 5 i R ) S8 A
B X, AT LA 5 COPD 5 HAt MF B B . 174
Jf-¢H SPD #: SCOPD #1Jt 5, CC16 7KF- T [, £ W]
BN NS 1 s 0

AHHFE k7~ SCOPD 4H1fiLi NT-pro-BNP .cTnl %%
faFELH TH 8, 2 COPD 8 % %5 1778 %5 O L 15 o
Patel AR 4" B 5% .75 7 COPD 2P hn i 1, & 7
CAD # [fiLi% NT-pro-BNP Fil cTnl /KA e Tt

AT Bn A I IS NT-pro-BNP .cTnl % SCOPD
b5, 3 H CC16 % SCOPD 41 R, SP-D 7, 4%
ARIRARAE N, v BEfEHE T CAD 1A

AT | A0 3 A far 385 0 A A 0 2 I TR T e
COPD £ 2 Il 3% % 44 Bk T1 5 00 I 8120 o T i 2
COPD & Uyl LA 2 11 B i i JSL DR 1= Ay
W& N COPD & CAD Ui R34, £-7E L
LBk ITAR A ' A 5, AT 45 5 iR JG CAD K HA fgbots
Ie 421 SCOPD 1L NT-pro-BNP Fil cTnl 7K
ST S e TR R PR A HABAL ] S B T
. Neukamm AM % L 37 SCOPD % i
cTnT HEE S IL-6 2 IEARG, ABFoE 5 HE L& —5
#,SCOPD J# 3 SAP 3 NT-pro-BNP F1 cTnl
K5 RAEFEFR IL-18 1 IL-10 S IEA &, 428 E R A
TRIRERS N T 0 LA I 38 E 1, S BIES E A B
I FREARR B RS R AE AT g2 COPD 43 CAD 1Y
FZHLH], BB VUADT ARG EA R

BN T NN 1 S i 7 a2 S e e N o
SCOPD 471 SAP Bt I M A2 1k , $2/R 1% LR
YR F W 5 1) AR A R L, AR
R ITE SCOPD 47 SAP g DIEA Xebrik
NT-pro-BNP F1 cTnl 7K~F 5 fii iif 5 X prn &4 CC16
BREAMK, 5 SPD B2 IEHMHK, XN “ Ot
PR HRAL T 1M v 2= e 1 SR

1 T SCOPD 47 SAP i R ARK /L, Jp B
R AR A, TR AR AS () DRAFE B R KC , AT RE 23 52 k)

BRI RS RE . LAME A A COPDIV 4B 4,

A e R A XH 45 SR T A 33 7

SN T AR IR O A AR A B R AE ¥
JK3F-,SCOPD 431 SAP &% SCOPD H# L ifi it
P37 EE, RAE P RE R LT EEALH] O AR B T
FIKr SCOPD 43 CAD &M M EfRE A E
B o T ELC Bl AR 5 =22 [ H A A DG, Sy < il
ARG FEYSHR AL T ML 3 2 4k A0 S FE o

2 % x #t
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