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PEP: B TP il 15 I e il 2 Jk veas s BB 4 ML CCL28 il
SDF-1 #&3i% /KF Bl K &% X

oW, BEF, AL (GLHTOOERR KR, T 7TI0H 111000 )

i E: HEY R TREMEBRM S (chronic obstructive pulmonary disease , COPD ) J+ & fifi 3 bk % & ( pulmonary
hypertension , PAH ) & f2i CC #A4L B F Betk 28 ( CC chemokine ligand 28, CCL28) . XA i fmfes7 4 B -F -1 ( stromal
cell-derived factor-1, SDF-1) & ixK-FRAIERZEN ., Fik #2019 52 A ~ 2021 5 6 AL AP S ERKE 209
%] COPD %%, 4% PAH #1 (n=39 %] ) #=3E PAH 40 (n=170) , #3%-F3M3hhk/E ( mean pulmonary artery pressure,
mPAP) ¥ PAH A5 A 20 (n=23) Ao & E 4 (n=16) , &FF 53 64 RAEF AT BA, Kn & 20 b0 i
CCL28 f= SDF-1 &, KA Logistic ¥1J2 547 COPD 4 PAH & A 8% B &, k& T4 /E (ROC) W& 54 f
7 CCL28 #= SDF-1 % COPD & PAH #9515, Z558 PAH 20274 CCL28, SDF-1 /K-F% %1% 3.26+0.73pg/ml,
135.26 +23.16mg/L, & T 4E PAH 28( 1.35 + 0.35pg/ml, 68.12 + 17.14mg/L ) o3 B8 28.( 0.51 + 0.16pg/ml, 21.02 + 6.59mg/L ),
£ A G F L (F=539.772, 525459, ¥} P < 0.05) ; & /&E 447 CCL28, SDF-1 /K-F 4% % 3.88+0.10pg/
ml, 140.88+10.05mg/L, % F# ¥4 (2.83+£0.26 pg/ml, 131.35+6.43mg/L ), £F A %it¥ &L (=15.333, 3.616,
P < 0.05) . Logistic =25 # %7 & COPD &M &ZAE k%, & mPAP VA% fu i CCL28 #= SDF-1 & & ik % COPD 4
PAH # /& /& 2 ( P=0.000 ~ 0.003 ), f27& CCL28, SDF-1##7 COPD # % PAH #9 th &£, F @42( AUC )% %1 4 0.697( 95%ClL
0.630 ~ 0.758 ), 0.681 (95%CI: 0.614 ~ 0.744 ) ; fni&k CCL28 #= SDF-1 B&4-#M#4 b COPD 5+ 4 PAH % AUC # 0.937
(95%CI: 0.895 ~ 0.966) , M FFAHnk TEmMbn, £FA %+ FEL (Z=6.116, 5562, P <0.001) . &ig
COPD % PAH ## fi# CCL28, SDF-1 K-F3#4 %, 2 COPD J+ % PAH ¢ EM B %, xFT COPD ¥ & PAH #9# #i
B EERFE ML,
KRR AR PERH IR s MilkE R Bt ERAATAEN -1, CC b FRiAk 28
FESZES: R563; R392.11 XEFRIRAE: A XE4HS :1671-7414 (2023 ) 01-140-07
do0i:10.3969/j.issn.1671-7414.2023.01.026

Expression of Serum CCL28 and SDF-1 in Patients with Chronic Obstructive
Pulmonary Disease Complicated by Pulmonary Hypertension and Its
Clinical Significance
SUN Lan, MA Ji-fang, CUI Nai-fan

(Department of Clinical Laboratory, Liaoyang Ceniral Hospital, Liaoning Liaoyang 111000, China)

Abstract: Objective To investigate the expression of CC chemokine ligand 28 (CCL28) and stromal cell-derived factor-1
(SDF-1) in patients with chronic obstructive pulmonary disease (COPD) and pulmonary hypertension (PAH) and their clinical
significance. Methods 209 patients with COPD admitted to the Liaoyang Central Hospital from February 2019 to June 2021
were selected and divided into PAH group (n=39 ) and non PAH group (n=170 ). PAH group was divided into mild to moderate
group (n=23 ) and severe group (n=16 ) according to the mean pulmonary artery pressure (mPAP). 53 healthy people in the same
period were selected as the control group.The levels of serum CCL28 and SDF-1 were detected in each group. The influencing
factors of COPD complicated with PAH were analyzed by logistic regression. The diagnostic value of serum CCL28 and SDF-1
for COPD complicated with PAH was analyzed by the ROC curve. Results Serum CCL28 and SDF-1 levels in PAH group
were 3.26 + 0.73pg/ml, 135.26 + 23.16mg/L, respectively, higher than those in non PAH group (1.35 + 0.35pg/ml,
68.12 + 17.14mg/L) and control group (0.51 + 0.16pg/ml, 21.02 + 6.59mg/L), and the differences was statistically significant
(£=539.772, 525.459, all P<0.05). Serum CCL28 and SDF-1 levels in severe group were 3.88 = 0.10 pg/ml, 140.88 + 10.05
mg/L, respectively, higher than those in mild and moderate group (2.83 + 0.26 pg/ml, 131.35 + 6.43 mg/L), and the
differences was statistically significant (#=15.333, 3.616, P<0.05).Logistic regression analysis showed that high number of acute

EEWAB: UTHPHIOE (2019225018)
PEE R PN (1982-) . Z, b, FIREM, P IGARRS:, E-mail:sl19821226@163.com,



WK E e 5538% 45 1 20234E 1 T Mod Lab Med, Vol. 38, No. 1, Jan. 2023 141

exacerbations of COPD, high mPAP, high expression of serum CCL28 and SDF-1 were risk factors for COPD complicated with
PAH (P=0.000 ~ 0.003).The area under the curve(AUC) of serum CCL28 and SDF-1 in diagnosis of COPD complicated with
PAH was 0.697 (95%CI: 0.630 ~ 0.758) and 0.681 (95%CI: 0.614 ~ 0.744), respectively, The AUC of combined detection of
serum CCL28 and SDF-1 in the diagnosis of COPD complicated with PAH was 0.937 (95%CI: 0.895 ~ 0.966), and the combined
detection was superior to the single detection, with a statistically significant difference (Z=6.116, 5.562, P<0.001).Conclusion
The levels of serum CCL28 and SDF-1 in patients with COPD complicated with PAH were both elevated, which would be risk
factors for COPD complicated with PAH and has important reference value for the diagnosis of COPD complicated with PAH.

Keywords: chronic obstructive pulmonary disease; pulmonary hypertension; chemokines; stromal cell-derived factor-1; CC

chemokine ligand 28

12 M B ZE P il ( chronic obstructive pulmo-
nary disease, COPD ) J&—Ff LLARR M I 5 AR A
ANGE A T S A2 B AR A il e o il
B ik & = ( pulmonary arterial hypertension, PAH )
J& COPD 7 WLIF K 4E, w] 5 fin COPD % Ak KUK,
BEAR R AR AE R B A0 48 . O JIE MRI A
CT A T2 PAH, {Hi THAER 8. & .
fRAME, ARSI, R A AR Y Mk
TREM Y bRic Y BA #oRE SC EbP Fr] 5K
et S E A B )i A8 TR AL IE RS IR, A ARE R
5 PAH RIFAEBYICR Y, CCBfbHE TRiik 28

( CC chemokine ligand 28, CCL28) 7EZhRZH 4

FRASFRIK, FIOKMH T ARAIM . mERatRi a3
BRI RAELH LN, PR RS SO, A B
8 7R B /N B 9 L B 4 R CCL28 Rk ] 1
P S EENG RR A G, {HJ27E COPD Jf & PAH
B 4B o0 o SR A AT AR I -1 (stromal
cell-derived factor -1, SDF-1) J& T # 1k [H 7 K ji&
ALY, SDF-1 552k -CXC #fbH ¥k 4 (CXC
chemokine receptor 4, CXCR4 ) 2546 K ELAEH ,
Z: 5O s N e A R A 5 S5 S,
PR A5 A S AT B o A T A AR L AR R
FE43HT COPD Jf- /& PAH i # 1.3 CCL28 Fil SDF-1
AR, $1F —# X COPD I %% PAH (iZ Wi 1,
A R m R IR RS
1 ##REFE
L1 ARt & BEIGL BT s BE B A 3 R 2019
2 7 ~ 2021 4 6 H iR Y 209 4] COPD 4,
PARRE: OFFE (12 PR ZEVE I 1216 46
(013 A-EITHR ) )" 12 WikrifE; QAFIE 18 A2 LA I
QIR A R A . HEBRARE: O Tyl
OMEERRE ;. Ot . Bl A 48 . Se RMEM ik
WerEd; Q2GR ARG . T EY6e
B g (b E Sl K s a2 W mG TY 48 B
2018) ™ rf PAH 2 WidnfE: #E . FARE T4
A0 FAE I B X 3 Ik R ( mean pulmonary artery
pressure, mPAP ) = 25mmHg ( 1mmHg=0.133kPa )
MRS %42 PAH KR 73 PAH 41 (n=39) Al

dE PAH 41 (n=170), R #& mPAP ¥ PAH 41 7 A
B (25mmHg ~ 34 mmHg, n=23) Fl&H
4 (= 35mmHg, n=16) ", PR TREE]
LARKE Y 53 038 R vk B ZE, HERR Al s i e |
COPD, PAH %8995, PAH 2151 20 1), ¥k 19
B, 4EW 40~72 (59.12+6.23 ) %, &EIiJE 15 4,
N MAE 12 415 3 PAH 03B 102 4], Zotk 68 14],
AEY 42~75 (58.43+5.13) %, EiLJE 43 1], &
M AGAE 38 5 XF R4 B30k 30 491, Ltk 23 fl, 4F
% 40~73 (58.93£5.28) %, wlfiLE 9 B, =il
iE 13 41); Z4LAFERE . MRS I . e IUE LR
ZERHTIGFE Y (B P> 0.05) . A5G
ILBHTT PO BR BEAe R 5L 2ttt
12 BELHXA TDZ4-WS {Ki# [ 37 F47 .01
(KU B OV A BR A ), Varioskan LUX
ZIIRemEbR A ( SEETEERCA T ) L 16000 4 H 3
AAS AL (EEAERS AR ), STA Compact Max
4> B 3 BRI (2 E STAGO A #) ) , XS-500i 4>
A SR AT ( HARZ #RIEREAF ) , CCL28 Fl
SDF-1 {7l & (SEEPEE AR

1.3 7%
1.3.1 I CCL28, SDF-1 #ill: K4 COPD H#
AN BFEZL RS 24 B 25 IR R K O 3ml, 21

R, FIRF#E 30 ~ 60min, FFEEHE S 3 0001/
min 2.0 15min, 242 10em, BTG -70 CARAER G
R FHHR 2 W BFHA 3G A6 CCL28 T SDF-1 7K F,

PR AR IR E B T

1.3.2  IGPRGEORMSEE . WEAZ AR Is . M. Tk
M JEREEG (R BRI . BB IMLAE ) |

HOREKR AT (mPAP, sl KL . il i 45
FHI7 )« shlkam < Sk | Sk A kiR )
PIR SR SR A A5, ALK AR A ( Im£T&R 1
HARMTEL ) |, RS (gl . mBr. AHZrE .

M ALEF. JRER ) , B B FI4M AR (B type natriuretic
peptide, BNP) il D- %k,

1.4 “itF o4 K SPSS 25.0 Sl 244k 4oy
B, IEASATHETORIIE £ brifE2E (=)

Fon, RHRHEZE I 200 (A8 B W
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It %5 % ) Student-Newman-Keuls #6556 ) 8% 5 2H i%
THOORIEY ¢ K0 ST FEAS ¢ Ko THECHORHLL R
(%) Fn, KH K. ZHEK Logistic M54
COPD Jf- & PAH ffal K 3R . 32l TAERHE
2k (receiver operator characteristics curve, ROC)
43#T CCL28, SDF-112Wf COPD Jf% PAH M.
i<k N 1EFE (area under curve, AUC ) K%M Z %56,
P < 0.05 H2ERATGET T8 o

2 #HR

2.1 PAH %8, 4E PAH %1 o 3} & 40 fn 75 CCL28,
SDF-1 /K F 4k UL 1. PAH 41 Ifil /& CCL28 Al
SDF-1 7k V- &5 T 9E PAH 2H F1 %} FR 40 ( 1=24.186,
26.619; 20.559, 34.140, 4 P < 0.05) , F PAH 41
IML%% CCL28 1 SDF-1 /K5 FXH a4, 227394
giit#E Y (=16.910, 19.535, P < 0.05) .

*1 PAH #4H. 3E PAH AEFATERLAMF CCL28, SDF-1 JKFLLE (xts)
TiH PAH# (n=39) JPAH AL (n=170) XA (n=53) F P
CCL28 (pg/ml) 3.26+0.73 135035 0.51£0.16 539.772 0.000
SDF-1 (mg/L) 135.26 +23.16 68.12+17.14 21.02+6.59 525459 0.000

22 PAHZ# ¥ Z40 Y5 ¥ 48 & vk CCL28, SDF-1
KFrER EEAH IR CCL28 1 SDF-1 /K435l

49 3.88 +0.10pg/ml, 140.88 = 10.05mg/L, & THH
#2409 2.83 +0.26pg/ml, 131.35+6.43mg/L, 2 F
AGm X (=15.333, 3.616, P <0.05) .

23 COPD 5 &% PAH # W % 5 # U3 2. PAH

MLEA . AT, el Mg, LR, i
WIEF g, ZR TGRS (3P > 0.05) .
PAH Z1W MRS . HEJR%S . COPD JifE. COPD 2tk
KAEWEL. mPAP, Hish kB2 . Bl & rH S . o
ok — S ARy . JREZ . BNP, CCL28, SDF-17/K
SEE AR PAH 41, shlikE o KT PAH 41,

HANAE PAH A AFRE . YRR w5 R A SWAGIFE L (B P<0.05) .
®2 COPD #% PAH B2EZEL#H [n (%) , (xts) ]
2 PAH 4 (n=39) J: PAH AL (n=170) ¢ p
i (5) 59.12£6.23 5843+5.13 0.727 0.468
itk 20 (51.28) 102 (60.00) 0.992 0319
Uikl 20 (51.28) 45 (26.47) 9.114 0.003
FLFE 15 (38.46) 43 (2529) 2743 0.098
IR 19 (48.72) 59 (34.71) 4323 0.038
g i 12 (30.77) 38 (22.35) 1235 0.267
COPD #if# () 6.23+1.35 5.02+0.82 7.250 0.000
COPD 2 AR CE (Y 4) 3.26+0.53 2.01£0.39 16.794 0.000
mPAP (mmHg ) 3526+7.15 16.32£3.16 25473 0.000
S kALE (mmHg) 16.35+2.92 1035 +2.16 14577 0.000
i L BEL 0.80£0.10 0.70£0.06 8.151 0.000
Bk (mmHg ) 63.15+6.32 80.15+8.19 12.151 0.000
kAR E (mmHg) 49.35£5.12 35.16 +4.07 18.664 0.000
ML (gl) 10235 +3.26 103.05 +3.41 1.465 0.245
FAE (x 10°L) 10.24 £ 2.03 9.75+2.15 1297 0.196
1% (mmol/L) 139.25 +3.05 140.32+3.16 1919 0.056
[ (mmol/L,) 4.02+035 3.98+032 0.692 0.490
BT ( pomollL) 20.15 +4.59 18.93£6.13 1169 0.244
HLALEF ( wmol/L,) 8332+7.18 8235635 0.839 0.402
JRER (pmollL.) 25.13+16.35 201.35+ 14.92 8.816 0.000
BNP ( pg/ml) 16235 +29.42 8326+ 10.24 28.627 0.000
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2.4 COPD 3% PAH 9 % W& 54 WK 3., LI
S (=1, &5=0) . BRI (JE=1, /=0) .
COPD % . COPD &% & /E k¥, mPAP, filizh
KB . AR AT . sk AR R . Sk
4% . PREE. BNP, CCL28, SDF-1 K H 745 & (%)

JRAEARCA ), COPD Jf % PAH A H A & (& =1,
7 =0), R ENTER 7, /8@ COPD 2Pk &1k
WKEL. = mPAP, &1L CCL28 il SDF-1 7K J&
COPD J& PAH WG R (¥ P < 0.05) .

x3 COPD 3% PAH (I EZEHH

At B SE Wald OR(95%CI) P
AR s 0.351 0.295 1416 1420 (0797 ~ 2.532) 0.427
BEIRAG 0.203 0.198 1.051 1.225 (0.831 ~ 1.806) 0.623
COPD #if 0.068 0.054 1586 1070 (0.963 ~ 1.190) 0.309
gk 0.185 0.168 1213 1.203 (0.866 ~ 1.672) 0.521
Jit i BES 0.203 0.195 1.084 1.225 (0.836 ~ 1.795) 0.682
Bk AR 0.042 0.035 1.440 1.043 (0.974 ~ 1.117) 0.398
A 0.027 0.022 1506 1.027 (0.984 ~ 1.073) 0315
JRR 0.102 0.083 1510 1.107 (0.941 ~ 1.303) 0.312
BNP 0.116 0.104 1244 1.123 (0916 ~ 1.377) 0.493
COPD 2t R AEUK 0416 0.108 14.837 1516 (1227 ~ 1.873) 0.000
mPAP 0.859 0.201 18264 2.361 (1.592 ~ 3.501) 0.000
CCL28 0.513 0.163 9.905 1670 (1214 ~ 2.299) 0.000
SDF-1 0.613 0.241 6.470 1.846 (1151 ~ 2.961) 0.003

2.5 2% CCL28 #= SDF-1 # COPD 3 % PAH &
S a3 4 FE 1, ROC #h4k Bos, I
CCL28 ¢ 4 SDF-1 i£ Wt COPD Jf & PAH ) AUC

K F CCL28, SDF-1 H.li2 W (Z=6.116, 5.562,
P=0.000, 0.000) .

*x4 1% CCL28 #1 SDF-1 Xt COPD 3% PAH BJiZ T/ {&
TH AUC(95%CI) T P R (%) R (%) R
CCL28 0.697 (0.630 ~ 0.758) 2.50 pg/ml 0.000 69.23 7118 0.404
SDF-1 0.681 (0.614 ~ 0.744) 10231 mg/LL 0.000 66.67 72.94 0.396
B 0.937 (0.895 ~ 0.966) - 0.000 89.74 91.76 0.815
10 () IF BAE, WFFE R IR 90% [ COPD & 44 ] fE

0.8

o6

]

0.4

0.2

0.0
0.0 0.2 0.4 0.6 0.8 1.0
1R

B 1 CCL28, SDF-11i2H#f COPD % PAH HJ ROC %k
3 itig

COPD [N K 7% & T4 5 POkL o AR S 30

T8 /A TR, I ARRE IR AP P ik . nZ 58 AN

WG SAE 1Y, PAH J& COPD & I HL %% ™ &

mPAP 5 T 20 mmHg, K 2% 8 # mPAP 7F
20 ~ 35 mmHg Z ], 1% ~ 5% Y COPD i % #
B BF mPAP KT 35 ~ 40 mmHg™, BLA W5 WoR
W . FEAEEREE . shk T A AR SR TR

COPD 2Pk R AE G I . R 1 /K7 1 e 2
COPD Jf- % PAH §J % WG K K2 ", PAH Ay %
A S HR ™8 PAH (mPAP = 35 mmHg ) W @40
COPD (¥ 2tk RAEREL. PR AAET KUK ¥

T AT2 K COPD Jf: & PAH By Mbr &4 X
Ko IS ik 45 8 98 2 COPD Jf- & PAH ) 25 IA
it 5 ik i 65 S 9 5 N S KR B 20 L T Bk,
e 5 MR 2 B IR N RS2 G A, NSRS A= Hh S L
20 B B4 188 B 7 A LA S I B 4 A LR A

COPD HR2L A Az IR, IR e, 5IhiidiZ
BRARC, HE 2D R A R R R A, RN
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RGOS LA MG 5 . R 2 IBIE . AN
WAPEFI S R LT DTN / 27 4efk, kg R4 g A
PHZE, Bl R AW T, A S8 sk s
R L BRI 2 5 PAH i il 4 H
AR, R R/NEL L EERST AR R,
HABEEN, S5 Aok &4
BCEFR, AT KfE S E 40 M e AR SR BRI, A
St Stk A A R AR SO, R AN .
YUARIERS, P WLAN MG AE , (R0l o 4 2 9 1 %
AR W I, PAH MICRAEAR Y T REA B
T COPD % PAH 2.

CCL28 J& i 1 #4 b [H 7 5Z {& 10(chemokine re-
ceptor 10, CCR10) A&k F 3214 3(chemokine re-
ceptor 3, CCR3) {5 & FHIBELINF, CCR10
& T M 5k R F, CCL28 5 CCR10 tHHAF
FPR S BEBR AR 1T A B Sy D6 40 M R T 9k 28 200 i 5
EIFE NI B BRI bR 400, R B S
CCR3 Vg IER ML, FE e N A1
T CCR3 5 CCL28 SR EAHHAEH], 15T PE R,
FECK MG, SRERRE T E s, AEJE
VR G 38 I g v 4 BB 1Y, CCL28 HE
L FLRRIMER AR LT TR IR 2 R
ik, FESTEKENFE A CCR10 B T A1 B Ik I 248 i i
FHIEI 5 L K F3A CCR3 AR IR 40 Mo T A 2 [
BB, R RIEN, B DL B i 45
LR kA U A IFST R CCL28 7R Bl IR
AT RIAMN R, JFE 54 CDA'CD25 7 HE T
21 i 54 5 R I A2 B U, CCL28 5 CCR3 AHH.
A FH AL 8 TR A 200 A 2 M = 45 TR PR IX e, AR
AR R, 155 RE SN R R RN
PSR 9T 45 B & B PAH, IE PAH 41 IfL i
CCL28 JK-F-#4 1 & T+, CCL28 /KF T & PAH
RImfaks N R 22—, Bl CCL28 AlHEZ 5 COPD
PA K PAH % =i #2. CCL28 5 COPD L) } COPD
It % PAH R BAFAE R R MANE R, HEN AT EE N
COPD HF£5 < il % PR T Bl 4 SU 4R, k4005 3
AR CCL28 Fakiahn, CCL28 i it 25 A Fl ik
CCR10 1 CCR3, Xfii i T kAN . FERR IR
Y, AN RS 12 1 2 il 4 SR B A E A TR
T, PR I AAE SN, ol il i 235 44 A T
fedsfe, LRI, 4k BB ikE ke, &
/EE PAH[]S, 13]O

SDF-1 &—Ffafb &7, 7efF. B, 8. Wk
CL&h | [a] 5% 40 I AN B A0 i A 45 Ah el g Tz 3R
ik, @5 HAZ R CXCR4 M AR A S 4 f #a b
e BERETETS . RIS A L R R AN B S AT
¥, Z25WkEE. SHEAEs R 140

A, M N BB Je RV FGE L S . b

K REE RS . SDF-1/CXCR4 5 COPD %

FAERYICER, AW R COPD &3 AhH i

SDF-1 Fll CXCR4 KA, FI35E4E CDS'T 41l

FRYFROL, V5T G RN A R AE N *Y, SDF-

1/ CXCR4 ¥ 1] 3R {ff 1 2T 44 241 i A1 0 40 i 4% 5

#( COPD 2Pk eE B, il s fik s 1 K BRUAE 3h ik

CXCR4 F1 SDF-1 £ i5 3 fit, ) il CXCR4/SDF-1

Byl mT B AT 20 ok e e, S 3R it/ Nl ok P S AR i

I P RWEST 45 R PAH 418 I SDF-1

AR TR, @ T HE PAH 41 A R4, [mH 43

Hr SDF-1 /KF-F} i J: COPD Jf- % PAH KGR N %

# W] SDF-1 5 COPD KM JE N PAH £ K. 70 Hr

SDF-1 25 COPD J{’k PAH HLHI . B4, B4

FICT, SDF-1/ CXCR4 1] 2 51 55 4 4H 41 it 1]l 1f

B, W BRI 3 O / R NS B 5 i

e it s JK~F- 2 AL LS8 5 i o A 9 R it 3 Bk sy

JE B, HYR, SDF-1 FEMli i 8 N K 4 i 3 1o 1

TN B MG TR AR AR S R - SOk ML RS,

S LA P B 240 P R o A A Y
ROC 43 #7 25 % &l /R CCL28 F1 SDF-1 7£ i B

COPD Jf-% PAH J5 Il HAT—EMME, BRE MTTEHR

JRIZWrEE ] A, 278 CCL28, SDF-1 /KF3

B X PAH HAT B0 (0B R (B, AT A Il RIS W

FNARY TR PR AL AT REE B Besh, B Hras R

7~ COPD 2k A AR R AL 5 PAH Sk A7 7E )

KA, FIRIGRXT COPD 45 % Stk & A B3 1 in

T, DIAEZESRH 1L PAH #EFE . mPAP J&i2Wi PAH

K HE bR 2 —, HIE®{H 14.0 + 3.3 mmHg, PAH &

XA mPAP = 25mmHg, Ifi /K] R ¥E mPAP, J-4%

4 CCL28 7 SDF-1 #|lf COPD % PAH & &1 .
25 [Prid, COPD Jfk PAH 4 IfiL% CCL28,

SDF-1 /K- F¥ 7155, /& COPD Jf-% PAH fIfG %,

T HBAK AT R COPD I & PAH RYIZ IRt

H TABIFEE T B D/ MEARBIESE , S50 T

IIREAS B IESE
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