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(VCAM-1) E-3E £ (E-Selectin) KK K 52U H @ RIF(CM) AR A M. Ak #2017 45 1 H £ 201948 1 A/
A BREE BE WA 1 COPD s A 136 ], iR 35 HUE 755 I IPA 4327 COPD & 3 IPA 211 47 5], COPD K& Jf- IPA 21 89 5] . R FH B Ik
G2 W B CELISA) ¥ 465 0 1L 7 HH IL-6 . VCAM-1  E-Selectin 7KV F GM$TJE . R Pearson 43 #7 COPD A 3F IPA %5 A IMLTE 1L-6,
VCAM-1 . E-Selectin 3K 7K -5 GM A AH KM 5 2R A logistic AR 43K COPD A3 1PA &A= (15 M R 2 5 R 32308 ARG
FEMZE (ROC) A3 HT LT 1L-6 . VCAM-1  E-Selectin 7K K GMAEXF COPD & - IPA FIIZ Wi (. Z58  COPD & 31 IPA 499% A Il
I 1L-6[ (59.57+16.43) ng/L 1t (6.31+2.05)ng/L.] . VCAM-1[ (716.93+232.09) wg/L [ (364.28+156.41) pg/L.| . E-Selectin % ik 7K
[ (76.52+24.05) pg/L H (41.34+15.36) wg/L] M GM {E [ (0.92+0.19) H. (0.3720.15) 131 i 7 F COPD 2K 4 7 IPA 41 (P<0.05) .
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Abstract: Objective To investigate the expression levels of serum interleukin-6 (IL-6), vascular endothelial cell adhesion mole-
cule-1 (VCAM-1), E-Selectin and their correlation with galactomannan (GM) value in patients with chronic obstructive pulmonary dis-
ease (COPD) and invasive pulmonary aspergillosis (IPA).Methods One hundred and thirty-six patients with COPD who admitted to
Henan Chest Hospital from January 2017 to January 2019 were selected and assigned into COPD combined with IPA group (47 cases)
and COPD without IPA group (89 cases) according to whether they were combined with TPA. The levels of serum IL-6, VCAM-1, E-Se-
lectin and GM antigen were detected by enzyme linked immunosorbent assay (ELISA). Pearson’s method was used to analyze the corre-
lation between serum IL-6, VCAM-1, E-Selectin levels and GM value in COPD patients with IPA. Logistic regression model was used to
analyze the influencing factors of COPD combined with IPA, and receiver operating characteristic curve (ROC) was used to analyze the
diagnostic value of serum IL-6, VCAM-1, E-Selectin and GM value in COPD with IPA.Results The levels of serum IL-6 [(59.57+
16.43) ng/L vs. (6.3122.05) ng/L], VCAM-1 [(716.93+232.09) wg/L vs. (364.28+156.41) pg/L], E-Selectin [(76.52+24.05) pg/L vs.
(41.34+15.36) pg/L] and GM value [(0.92+0.19) vs. (0.37+0.15)] in COPD combined with TPA group were significantly higher than
those in COPD without IPA group (P<0.05). The levels of serum IL-6, VCAM-1 and E-Selectin were positively correlated with GM val-
ue in COPD patients with IPA (P<0.05). The high levels of serum IL-6, VCAM-1, E-Selectin and GM value were the risk factors of
COPD complicated with TPA (P<0.05). The area under the curve, sensitivity and specificity of serum E-Selectin expression were the
highest in the diagnosis of COPD complicated with IPA.Conclusions The levels of 1L-6, VCAM-1 and E-Selectin in patients with
COPD complicated with IPA are significantly increased.They are positively correlated with GM value, and may be used as biomarkers

to evaluate the occurrence of COPD complicated with IPA.
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nary disease, COPD ) j&— i L3t 52 B by 47 1iE 1) I
WRGYG, Z K TEBHEN . BT RWEEZ %
PUAER R WIRIT , COPD s NG TR 28
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A ARA R, SR S I A OC e N TS R 22
FEME . BRI R IPA 5 A I3 o 4 35 -6
(interleukin-6,11-6) 23k /K V-1 B T+ & , 5 RAE S
BEIAT S I AE P R A I R B 43 1 (vascular en-
dothelial cell adhesion molecule 1, VCAM-1) fl E- 1%
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PRaEW . ARG IE A K COPD %% A IfiL T IL-6
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IE NUE PN
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it P SRR e 5 | RS P I AIE AR 5 (2) S AR 2 R By ith 25
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(4) G IFHADZH TR 2L . 4l COPD Y A&
41 IPA 43l COPD 4 Jf IPA 4 47 5], COPD A4
IFIPA 20 89 il . ASHIEFEAT A (HH AL B 2 Pp 23 bk IR
FEEFIHXER,

1.2 Fik

120 — A S I AR AR AR
I B AR5 £ 48 U (body mass index, BMI) W 4 52
R A R

122 #ARE A4 COPDIK A THIL G2
KU R RAE A R K UL 5 mIL, 3 000 r/min 2544 T &
O 15 min J5 438 B2 M, T-80 CA&MF F -
123 2% IL-6. VCAM-1. E-Selectin & -F & GM
AB A R FH I 0 9% W B (Enzyme-linked immu-
nosorbent assay, ELISA) & #f 17 1L 5 * IL-6,
VCAM-1, E-Selectin 7K *F- 2 GM #t £ il . 1L-6.,
VCAM-1 7K P i 28500 65 3 58 [ BD 24 A (58 5
555220,560427) ; E-Selectin /K A& ML &0 [ &
75 Abnova 2y &) (585 KA0116) ; GM Pt J5 A 377 &
W4 F 5E 5 Abbexa 23 7] (5845 abx052023) .

1.3 SHitZEAHE A SPSS 19.0 F 43 A 55 K¢
PEVEAT M R DL & + s R, 4L B i
FH e K56 s THECSEREH B (%) 32, FH xR s R
Pearson 7% 43§t COPD 4 Jf IPA Ji§ A IfL 35 1L-6.
VCAM-1.E-Selectin ik 7K ¥ 5 GM B AH A% 5 >k H
logistic [A] I 81 /30 4 COPD 45 FF TPA & £E 1Y 52
2 R TAEFHE ML (receiver operator char-
acteristic curve, ROC) 43 #r Ifi. & IL-6. VCAM-1,
E-Selectin 7K K GM {E % COPD & Jf IPA )12 Wi i
fH. P<0.05 &Rz 2ERAgI2EE L,

2 #R

2.1 COPD &3 IPA 4A.COPD K& 7 IPA 4H—#%
BEIEEE  COPD A I IPA 41 .COPD A4 Jf IPA 4
PET AES R BMIZKF B WA P L ) A
EZRTHIE X (P>0.05), WLE1.

2.2 COPD & IPA 4H.COPD k& F IPA Al iF

R EVERLZEERTER (COPD) 136 1745 I KR 5 IF AR 2 Al th F5 (IPA) — kL HE AR

i - PE5 iﬁ%/ SRR/ BMI/ U s/
(FB 1)1 (% ,x+s) (FF,x+5) (kg/m®,% +5) 1% ) 11(%)
COPD KA IFIPALL 89 55/34 57.04+8.64 1.47+0.43 22.68+2.44 50(56.18) 44(49.44)
COPD 3 9f 1PA 4 47 27/20 58.25+9.03 1.55+0.45 22.87+2.51 32(68.09) 25(53.19)
t(*)E (0.24) 0.77 1.02 0.43 (1.82) (0.17)
PE 0.622 0.446 0312 0.670 0.177 0.677
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IL-6. VCAM-1. E-Selectin 3 i% 7k £ % GM {& Ltk
B COPD & Jf IPA 4% A IfiL ¥ 1L-6 . VCAM-1 . E-
Selectin #ik 7KF & GM H I & %5 F COPD K& It
IPA £ (P<0.05), W2,
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B3 A8 PERLZEMEATEOR (COPD) & IR Ml 255 (IPA )5 A 1ML
T E-1e4% 2 (E-Selectin) 15 /K5 £ 3L H 52 RME (CM) AR A

R3EVERHIENE MG & (R il F A L A

A IS e
B & Bfi SE{E Waldf§ P OR{& 95%ClI
1L-6 1.015 0357 8.081 0.004 2759 1.370~5.554
VCAM-1  1.035 0324 10211 0.001 2816 1.492~5.314
E-Selectin  1.123 0351 10236 0.001 3.074 1.545~6.116
GM1H 1.053 0338 9711 0.002 2.867 1.478~5.561

1 IL-6 S A4 2 -6, VCAM-1 iy IfiL 45 PN Rz 40 it 28 B 43 1, E-
Selectin 4 E-PEF 2, GM J 23U H 75 S0 .

2.5 [ % IL-6, VCAM-1, E-Selectin & & 7k £ &
GM &3t COPD & 3 IPA £ £ IS Wi MM 1T
IL-6 . VCAM-1 ., E-Selectin % 35 7K - & GM {& PU4~45
bR, Il 74 E-Selectin ik 7K F-%F COPD 4 Jf: IPA &
AW IS R TR AR R R AR, H
51L-6 . VCAM-1 ,GM {H H 52 , E-Selectin &35 7K - X}
COPD &3 IPA KAz 12 Wity ith £ 1 AR 22 WA b (Z/
P=2.96/0.003, 2.52/0.012, 2.22/0.027) , H: ¥k Ky GM

i, W4,
3 itig

COPD Fa i W5 A\ 2 % A 3 2 U1l 25 iz 8 ik
B AR 2 IR T B, S e A T AT
B Rz R RUE Y IR A RGBT &
WAGRITEY . MRIIEFRAR NHPUERSEZ
VG dr iR 2 4 55 R R COPD s A 5 & 9 f A
TPA 45 FL P 1 IV I JR G PR, 2 5 M s A s 1
JNE R EE R Z " #55 COPD A I IPA A ¢
YRR E YA BT IPA B R R R BRI A 1
A

£2 YR IEMEMIZERE (COPD) 136 431 S AR A AR Z8 Mt fh F i (IPA) L3 1A R -6 (1L-6) L4 N iz 4R i 26 B3 1 1
(VCAM-1) \E-1E4E % (E-Selectin) 2635 7/K - SR H 8B B BE(CGM)E L /x + s

21531 1% IL-6/(ng/L) VCAM-1/(pg/L) E-Selectin/( pg/L) GM i
COPD AA3FF IPA 4L 89 6.31+2.05 364.28+156.41 41.34+15.36 0.37£0.15
COPD 453 IPA 41 47 59.57+16.43 716.93+232.09 76.52+24.05 0.92+0.19
il 30.24 10.52 10.38 18.51
PIH <0.001 <0.001 <0.001 <0.001
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F4 IMIEIL-6.VCAM-1.E-Selectin 357K M GM (B %} 18
P BELZE P i 50 (COPD ) A5 F 4= 28 P il il #5005 (TPA ) & 2B 1Y

BN E ST
T H HbHE A AUC 95%CI
1%  BEl%
GM 1Y 0.52 82.98 83.34 0.824 0.743~0.905
IL-6 31.05ng/L. 62.51 8525 0.759 0.672~0.846
VCAM-1 542.64 pg/l. 7234 7640 0.786  0.699~0.873
E-Selectin ~ 57.26 pg/L.  85.84 89.65 0.895 0.834~0.957
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JFIPA K. (H T ARG A IF IPA R A S E D,
= H W B AE B s 12 i b A AL v 75—

(1] 2=, JEIRT . MR ZEPEmEOR 1 2o MLt DF T ke [0 ], sl
IS fE TP AR, 2019, 18(1): 94-98.

(2] F%%, T, AR, & mRE KRR R 22PN
BT RS e L)) p AR R g Ak, 2019, 37(3)
139-143.

[3] WRoef, ASede, XUBEE, &5 AR PERLZE VISR I A R 28
i A 12 0 S L) ] oh [ VR 5 5 J Gk, 2019, 18
(4):392-395.

[4] SHEN HP, TANG YM, SONG H, et al. Efficiency of interleukin
6 and interferon gamma in the differentiation of invasive pulmo-
nary aspergillosis and pneumocystis pneumonia in pediatric oncol-
ogy patients[ ] . Int J Infect Dis, 2016, 48: 73-77.

[5] ZHU GQ, ZHAO GQ, LI C, et al. Regulation of LOX-1 on adhe-
sion molecules and neutrophil infiltration in mouse Aspergillus fu-
migatus keratitis[ J |. Int ] Ophthalmol, 2020, 13(6): 870-878.

[6] GEBREMARIAM T, ALKHAZRAJIS, GU Y, et al. Galactoman-



+ 950 - 2 % E 25 Anhui Medical and Pharmaceutical Journal 2022 May,26(5)

nan is a biomarker of fosmanogepix (APX001) efficacy in treating 4 modulates interleukin-6 release in human dendritic cells after in
experimental invasive pulmonary aspergillosis [J]. Antimicrob vitro stimulation with Aspergillus fumigatus and Candida albicans
Agents Chemother, 2019, 64(1): 1-17. [J].Sci Rep, 2016,6:27990.

(7] rAREE 2 0P 2 43 2ot P B S8 il 8 27 20 . A8 1 B 58 [13] 224, Ry, WS, A5 18 BH 2 1 Il 2 0 5 80 Ji i b
PEMBERT ISR 18 1 (2013 SRETT R [J 1. AR 45 8% R IR IR ¢ Th17/Treg F1 A K ORI OC 2R I DF5E ). EPRIFIE AL, 2018,
i, 2013, 36(4): 255-264. 38(2): 109-113.

(8] r ] 5 28 P A VA0 S T JER e T2 . o M T8 P R e 1) 12 [14] SUND, ZHANG M, SUN P, et al. VCAMI/VLA4 interaction me-
Wirbr i 5 3A 97 I (R [T]. ih SN ARk, 2006, 26 diates Ly6Clow monocyte recruitment to the brain in a TNFR sig-
(21): 1748-1751. naling dependent manner during fungal infection[ J/OL].PLoS Pat-

[9] JONES SA, JENKINS BJ. Recent insights into targeting the IL-6 hog,2020,16(2) :e1008361.D01:10.1371/journal.ppat.1008361.
cytokine family in inflammatory diseases and cancer[J]. Nat Rev [15] GRABMAIER U, KANIA G, KREINER J, et al.Soluble vascular
Immunol, 2018, 18(12): 773-789. cell adhesion molecule-1 (VCAM-1) as a biomarker in the mouse

[10] #RALL, BRiE, PLFFWT, 45 . B B 1 B IE 2 9 A\ 138 45 6 49 1l model of experimental autoimmune myocarditis (EAM) [J/OL].
1 40 DK KPR AR LT ] P E A S, 2018, 33 PLoS One, 2016, 11 (8) : e0158299. DOI: 10.1371/journal.
(8): 1765-1766. pone.0158299.

[11] HELDTS, EIGL S, PRATTES J, et al. Levels of interleukin (IL) [16] XUFIME, Zdtde, HiEHT, & . SOV MNEMEDER CM LU Ik
-6 and IL-8 are elevated in serum and bronchoalveolar lavage flu- A LT GM R 50 %2 22 M il #2052 Wi (a8 L) ). rh e fa
id of haematological patients with invasive pulmonary aspergillosis SRARES, 2019, 31(3): 331-335.

[J]. Mycoses, 2017, 60(12): 818-825. ik H 11 :2020-08-18, #& 1] H 1 : 2020-09-23)

[12] CZAKAI K, LEONHARDT I, DIX A, et al. Kriippel-like Factor

LT 282 ,2022,26(5) :950-954.DOI : 10.3969/j.issn.1009-6469.2022.05.024.
ClaKREZEC

R A SRR AR I A LS e 25 C.D- "3R4
Xt Sk e A e PR PEAR 1

SRS, IR IR, kR Y , = v Vb s AT e R
Ve A M KW BFN P ERAR FEA, Fd #60 450007
AR B AR IO H (182102310458)
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TP RS JREZH A IMT 1E 5 20 (P<0.05) 5 ANHLIUTE AN S5 5 111 75 B B 28 B/A LUAR A T #0 W0JE 2410 [l 75 BE B4, 1L Cys C . D-dimer
IRV 5 TR 3249 J5% [0 2 RE R 2H (P<0.05) 5 B/A HAB 5 113 Cys G D-dimer 7K -39 2 74 56 (=-0.56 . -0.58; 14 P<0.05) ; B/A It
{BL ML 75 Cys C.D-dimer A #5120 ok ASBLIN I AS ¥ 5 101 75 BE SR A il 28 TR (AUC) 43 314 0.876.,0.895 ,0.804, 15 531 4391l
84.2%.97.5% .60.8% , RAGE 53 K 79.6% . 76.5% . 88.3% ; — 5 WA PPAl 251 21 KA FL I AN 1) J5t [0 75 BEHR 1) AUC 4 0.956, 4+
SN 97.4% , RAGE S 82.9%; Cys C . D-dimer J2 52 1 S5 8 KA KLU A8 24 5 00 75 5B o B0 ik S A& 16 R 25 (P<0.05) , B/A L
(RS 5 M0 S50 BT JDRAS I AN B4y J5 (o) 75 BBt B A IR R (P<0.05) . 538 AR 9Pk A% I35 Cys C . D-dimer X 25 3 ik 35
ke A —E PR I 8, B = BA R RGO S
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