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Abstract

Objective: To analyze the predictive value and correlation of serum IL-33 and IL-37 in patients
with chronic obstructive pulmonary disease (COPD) with different levels of blood eosinophils in
predicting lung function. Methods: Enzyme-linked immunosorbent assay (ELISA) was used to
detect the expression of IL-33, IL-37, C-reactive protein (CRP), and procalcitonin (PCT) in the
serum of 30 patients with high eosinophil counts, 30 patients with moderate eosinophil counts,
34 patients with low eosinophil counts, and 30 healthy individuals. Lung function was assessed
by measuring forced expiratory volume in one second as a percentage of predicted (FEV1%pred)
and the ratio of FEV1 to forced vital capacity (FEV1/FVC) using a spirometer in the same groups.
Results: The expression levels of serum IL-33, IL-37, CRP, and PCT in the COPD group were sig-
nificantly higher than those in the healthy control group (P < 0.05), while lung function indica-
tors FEV1%pred and FEV1/FVC were significantly lower than those in the control group (P <
0.05). With the increase in eosinophil counts in COPD patients, the expression levels of serum
IL-33, IL-37, CRP, and PCT further increased, and lung function indicators FEV1%pred and
FEV1/FVC further decreased (P < 0.05). The expression levels of serum IL-33 and IL-37 in COPD
patients were positively correlated with the expression levels of CRP and PCT (P < 0.05) and
negatively correlated with FEV1%pred and FEV1/FVC (P < 0.05). Conclusion: IL-33 and IL-37 may
be closely related to the progression of COPD and may become new indicators for clinical diag-
nosis and assessment of disease severity in COPD, as well as providing new targets for clinical
intervention.
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1. 518

1 % BHL 2 1%k il 7 (Chronic obstructive pulmonary disease, COPD) /& — i 1 W M B 2 55 T oAt 5 =<
AR TR 3R 51 1) AT 8 RE B e 25 R BR R0 o s PR b 3 I A R 2 P 0 52 R % A8 e W % 9 R R
NE FENERRFEENEE I —, COPD HARMMMT R LB ER, HIFRABEEEREFN,
HBEEREZ R 23 R, COPD AR IE BT AT AR, COPD 1A mbLEIE
B, BLHWMAKRTEWH. EFERZTHIFERY, g, SRR, v R RN K 2 P SOE [
TAT SRR I R IE N BT T COPD IR HERE[1]. Bl &R JORE PR FE RN, I & 33 (IL-33) &%
FIA R 37 (IL-37) i H L AMTTIALE . Jones 5 [2]1F 78 &3, COPD &3 R JHEh A AL ) 32 /<
N B B L EE e 1L-33 FEAE R IA KT . Gorska 25 [3]%: % W4 rh 3R R % 76 COPD 3 (41 A
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ML SO B ZR IR TR AAEAE IL-33 [k AR S [4] e 45 A s, COPD &3 41 A if. 1L-37,
SXHRRAALL, IL-37 SEHET . IL-33 /E8 IL-1 4088 7GR, BT RES SR T, Eids
HRFEEZ IR ST2 455 5 (R3E IL-4. IL-5. IL-13 ZZ R R K FLE K, B9 KA&HERM[5]. 1L-37
[FIFEH 8 T IL-1 4HH R 7 SRR R, BFHFEARE TR R T, 1 —Fi R K, @id5 Smad3 454 )5
AT 2R SOE R, W IL-6. IL-18. FRIRBEIN T-a (INF-0) (I3, MR IE BT 4 A2 EHI[6]
IEHIEA TR, COPD 35 ML - g IR MR 4l i T ot T 48 S a7 A & — E e R EH, 24
B IS PERR MR A AL < 100 AT, &8 ICS BIVRIT 7 SRR R, 24 B3 5 PG R 14 41 iy
T > 300 ANMBTHF, & 1CS AT 7 R IR BOK[ 7). WS B AE T IL-33 J IL-37 5 EHS
TSZPR - 4H B BRI SORE SN FEFE 2 [ [ &R, IR 20 4T 1L-33 R IL-37 Wi Z (A1 IAH OGP, NI R AS A
KT I E R 1A 40 B 1) COPD BB & 4RI 112 97 K o

2. ZPEH*E
2.1. AR FAN. HERRFRE

211 WEMR

HEHOR B AT K22 28— BRle B 2023 4F 12 F~2024 £ 5 H (WP S 16 BUAE B 2/ BT e i) HLAK
JEAtChaER A ARI2 1) 94 ) COPD £, MRAEA /K- Mrg IR YER A i vF £oks COPD BB v =41, "
FRVERLAN M =F 5 20 30 9 (MLFE BRI KL 40 T4 > 300 ANGMTH) . WEER P RLAH A r [H] 2H 30 491 (i FE TR 1 AL 41
N5 101~299 AN KB R MR AN L = 41 34 451 (i R PE KL AN TH KL < 100 MO, R IR B
AR R S I 26— = B 30 9 i FR A

2.1.2. ANKRE
O Fr4 2023 fit GOLD 18 1P ZEME R 27 R M e Wik, @ 4EES 18~75 % @ HBEp KA
YIH B E AT H MERZE .

2.1.3. HBRARE

@ IFNFERG . S WERERSE @ HESRE B S B PR T REIRE RS, BB ZE(R
BRI ERAE) . SCOUE NS RIS RO L e - 18 B 25 A AL S IR E 18 B R
AR MBER; © SIFMREERRN G @ SHFE O W BRI, EIRA R A BN
B © APRSWHAHE L.

22. A%

2.2.1. FhIhEERI

% FH 3 [ Care Fusion 2 5] 4= 77 FR il Dy B G 58 fil e A4 & & COPD i3 28 1 #H J W A AR it
E T 5 LL(FEV 1%pred) 25 1 F0H I F 0 F 0G5 4 LL(FEVWFVC), FHT-#Ilr COPD &<
T BRFERE, HIWrsm ™ E R

2.2.2. M3& 1L-33, IL-37. CRP & PCT

KREZARE GRS MEFFIK L 5 ml T it f s R &+, L4000 r/min &0 10 min, 7 &1L
W, —40CORAFRIRT . R ARG IE S B PR, 43 A Asr i &% 2HL 15 Hh C /R M8 1 (CRP) F45 3 5 (PCT).
IL-33 J& 1L-37 MIZRIEAKF, W LGS DR BR A ], 357 4 HE ) & B A 150 B 45 2 oKk
ITHAE
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2.2.3. —fRER U E
e g AR A IR RS BAFEER . 5. BMI.

2.3. GEitFEALE

KM SPSS20.0 A AbE Bt , IR, THRETTEILL “x £ 87 For, 2 LR ELBCR A tie ke,
ZHRBECR T Z 000 HERER T 2 ki PIAREARSCMER A Pearson 7041, P <0.05 NZERA
it Lo

3. R

KWFFEAN T 94 ] COPD 35 1 30 Bl FHefAre . & 1 I 7 IXM IR0 i) R4 R 1E, COPD
B S A 2 TR AR RS R RIA BMI L 225 (P > 0.05). 7% 2 51 H 1 AN [ /K1 IfiL g W 1k 40 i (9 COPD
B HLIAAERS . RS FT BMI G2 5 (P > 0.05). COPD 413 IL-33. IL-37. CRP % PCT #ik/K-F &
FE T X4, FEVi%pred M FEVY/FVC & (T X HR4L(P < 0.05), W3 3. 7£ COPD & %44,
BE% COPD M MERR I RI4 i 140t £, MiE 1L-33. IL-37. CRP M PCT Fik/K Vit —L T, Mizhas
k5 FEV1%pred & FEV/FVC i3t — 35 K (P < 0.05) . 5 W& P4 40 g v 1) 7K S 2. B g 1% 4 24 i[5 =
HALL, WEERVERIANMEE 2 IL-33. IL-37. CRP J% PCT FRik/KFEETHE, FEVi%pred & FEV./FVC
BEFEK(P < 0.05); SMEMRMAANME Z 4L AHE, PERR TR0 (Al KP4 IL-33. IL-37. CRP JZ PCT
FiLKFEETHE, FEVi%pred & FEVA/FVC 2 FEAK(P < 0.05), W% 4. H Pearson 45w )i, COPD
B MY 1IL-33 A1 IL-37 fI3RIA /K5 FEV1%pred. FEVW/FVC. CRP J PCT H— &M P < 0.05);
COPD 41 #B& fiE 1L-33 K¢ IL-37 [IFRIE/KF5 FEV %pred. FEV/FVC £4H5%(P < 0.05), 5 CRP
K PCT Fik/K T2 IEAH (P < 0.05). IfLE 1L-33 Al IL-37 HIEIEKF- M 2 1A & IEAH S (P < 0.05), W
* 5.

Table 1. Comparison of baseline information between COPD group and control group
= 1. COPD ‘A5 xfRRLAELLAZ R LR

BFHEAER X R CcoPD 4 P{E
1% 30 94
R 67.00 + 6.94 69.00 + 8.85 >0.05
PERI(FIM) 46/50 15/15 >0.05
BMI 2238+ 152 22.62 +1.44 >0.05

Table 2. Comparison of baseline information among COPD groups with different levels of eosinophils
= 2. PREIKFMAEER MR 4R COPD Z4R B R L% IE 2L

BEEAER WERRVERIANI R E A WERRYERIAN PR R TR AR B = P1E

511 30 30 34

WY 67.03 £9.83 68.31 +6.31 71.26 +9.32 >0.05
P 5(F/IM) 14/16 16/14 15/19 >0.05

BMI 22.75+1.42 22.48 + 1.46 22.64 +1.45 >0.05
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Table 3. Comparison of pulmonary function indexes, serum CRP, PCT, IL-33 and IL-37 expression levels between COPD
group and control group
Fz 3. COPD A 53 BR4AAMTNEEIEHR. MJEF CRP. PCT. IL-33 & IL-37 FiAKTFLLER

X REZH copPD 4 P14

IL-33 (pg/mL) 147.81 +31.51 181.94 +35.08 <0.05
IL-37 (pg/mL) 2477 +4.39 27.37+584 <0.05
FEV1%pred 2.74+0.77 2.44 £ 0.60 <0.05
FEVI/FVC 79.90 £5.19 50.47 +9.04 <0.05
CRP (mg/L) 3.18+1.82 10.08 + 8.35 <0.05
PCT (mg/L) 0.16 +0.01 0.10 +0.07 <0.05

Table 4. Comparison of pulmonary function indexes, serum CRP, PCT, IL-33 and IL-37 expression levels among different
levels of eosinophils in COPD groups
F+ 4. NEPKFMPERRMERI4RRE COPD & 4HIBIAHIRESEHFR, MJE CRP. PCT. IL-33 K IL-37 FRik/KFLEER

WEER MR AN IR T T L 4 L e ] 7K S~ 2 W T A e 200 i [ = 21
IL-33 (pg/mL) 203.79 +30.62™" 180.88 + 25.48™ 163.46 + 34.87"
IL-37 (pg/mL) 30.73 £5.74™ 27.64 +4.39™ 2421 +5.29"
FEV1%pred 2.13 £0.52" 2.43 +0.66™ 2.73£0.50"
FEV1/FVC 44.71 + 8.45™ 51.00 + 7.57™ 54.73 + 8.83"
CRP (mg/L) 15.39 +11.23™ 9.66 +5.24™ 5.73 +3.36"
PCT (mg/L) 0.139 +0.113™ 0.107 +0.034™ 0.069 + 0.045"

#4018 1L-33. 1L-3. CRP. PC. FEVi%pred. FEV1/FVC /K-FEb#, P <0.05,

Table 5. The correlation between IL-33 and IL-37 in COPD group and with various pulmonary function indicators and re-
lated infection indicators

%% 5. COPD A3 I1L-33 #01 IL-37 A& 281 K 5 & N Ih SE 3R K AE X B FE AR B X 1%

IL-33 (pg/L) IL-37 (pg/L)
Ei=p

r P r P
FEV1%pred —0.660 <0.05 —-0.691 <0.05
FEV1/FVC —-0.673 <0.05 —-0.674 <0.05
CRP (mg/L) 0.635 <0.05 0.646 <0.05
PCT (mg/L) 0.474 <0.05 0.525 <0.05
1L-33 (pg/mL) - - 0.645 <0.05

IL-37 (pg/mL) 0.645 <0.05 - -

4. +ig

g 1 BELZE PE il 995 (COPD) & — Rl PEE I R G5, HEBR R I TR A FIRE Lk, ™E
s B E AR E. 7£ 2019 4F, 4Bk 30~79 ¥ ARf+ COPD WIS R LT 10% [8], FEAIFHR
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WFFT AR BoR, FEAN R X i R HIE 3] 1 5%% 13% 2 [7][9], B Z bt —3 & &, COPD
(g itk — Tk . 1E COPD iR, #RIE M Hof BB R b 2 —, SiiE A Z4m
HEEVINERR . HEBME A F R OB AR, RICOE RER =4, (R 8 A 28 14 40 i 1) SR 4
T 2 Rl i R 7 ORI, AR, IL-33 S 518V B ZEPEI B (1 A J , did il Th1/Th2 B4 w4y
WAL T, W IL-8. IL-6+ B A 7453k 2 5 COPD 1) & #EFE[10] . AHF 7T 275 COPD ZH 1% 1L-33
TP RE S TR, H A5 WERR MR 40 A 8] KP4 K v R VE R M [ = 2 AH L, WE TR A 4 B
B2 IL-33 RiEKFRE T E, 5 COPD A MLiEH 1L-33 Rk THaE, MG ER IR 40 i i)
AKPIEET T E, HE BRI RE 2 1L-33 Fak K[ T = 58 2 B2k Th2 B 20 A dn g R PR b 40 i S 5, [+
o> Wb 2 PR AR M ER 7, 33— 2D AR s g W M R At A B B AL . Pearson AH DG 23 A {27k, COPD 4R #
I 1L-33 K IEK -5 FEV %pred. FEV./FVC 2 174H3¢, 5 CRP ¢ PCT R IEM%. mEXKTH
IL-33 AN AT LIV TR P 4 M s 17, T L3S B 2 3 m MR 448 P Py SR R AV AL, ik BRI 22 PRGN 22 1K
I ZL, g — B InE DIRG9 [11] 5 F 0 5T K, COPD 4 IfiLiF PX 1 Al G 2 A
TR RIEK TR i Th g 2 AR <.

CRP {EA—Fh e S ME I 4 B SOE IR N R 1, AR R IR KFIIBESE 1L-33 (T s T,
PeRAE 1L-33 MU REMEHE I8 AT 2R i, 16T BB S5 4 5 FoAth 28 0 e B [12] - 78 B N SMH AR IE 451+,
5% 5T 45 AR . i Nakamura Z5[13]WF 50 & T, 4 RiPE Bz 4 /N AR A, 1L-33 J¢ ST2 fRfE R %
k15 G, Duan S5E[1415 3 AR, T S AEMEA R I 3 IS 1L-33 [FIFEAZAE MRkt il PCT 1E NIk
PR 56 200 T SRR G P L LR R, 0 T SR A R IR G LA = I REBUE . ZEARH S, PCT 5 1L-33 1
TR T R IFAE, HEmgl BR gL m] e 1L-33 RIFWHFEIER, JLE{Z# COPD IR JE.

IL-37 VENUT AR I — Bl B0 28 K17, ] L@ N [E G g% BRTS M Gusie, MK AL AR G 28 011
KP4 WIEFH[15]. AW 50 s s COPD 4L iE IL-37 FRiA /K10 2 i 0 2, HL 55 g IR A her 41 Mg ) 7K
P BRI R AN B = ALAN L, PEIRMERI AN 4 1L-37 RIBK T RET R, s COPD HBFHbEE
M 1L-37 FRIB KT R, LRGP R4 M (9 7K Pz BT o 1L-37 75 e i B 78 o HoA B
WTYER, £ COPD 5 A & AN I AH ¢ S K - I AR B, 348 T R SR G 28 P4 48 P 3% £ B 26 ik
[16]. Pearson #H2<ME 0 #rH R, COPD 4 HE & A IMLIE 1L-37 IR IA/K 5 FEV%pred. FEV./FVC &£ it
F2%, 5 CRP K PCT 25, IL-37 3Bt 5 Smad3 454, Ml R AR, Mo b 5 e 4 K7
IL-18+ IL-6+ IFN-p. TNF-a SFRIA, /00T My an i &b ohse i3, [RIBMbilAE O 20 B, I8
/b CRP A RR[5]. EAR IL-37 HAT NG ARAE SN VR AT, (BAE B 0 b 5 5 AHOC RE 4R bR B IEA G, %
& IL-37 FEAER RAEMRI IR R 1, TR A RORE SRS R () S i R FEAUARI i, B R
JER NN, 1L-37 RBERITHE .. 2EEE7IHFR A TR K45 S, COPD B ik IL-37
HZ R ETRbs 2 IEASC, SIETiRedahs 2 ARG,

AT R IR, 5B RV R B r R 7K 2H 8% V8 R P WL A R 5 = ZELAE L, WE R P KA R F  4H CRP
J PCT FRik/K -8 ETH & 1 FEV1%pred K FEV1/FVC Z5HH Sl D RE T b 5 25 PR, ELWE R I Fiz 41 A
() 7K - 20 5 g g P s 4 0 B =2 28 2 TR 5 5 AR R (R 4518 . 7R CRP J¢ PCT Rk /K-Frl g5 COPD E#
MPERRVERL AN M T B — B B R, X 1T Re 5 4% B 50 SRS B 4H A1 IE G 4k A S B WL 5 S50 R
R A ) A A <o T ELRE R PR RN AR T BUK 75 COPD g i ThiE 2 FuMSe,  BEonmg Bt ki 4l il i1 %L
JKF-R] LA COPD R 35 fii Ty e Sz 4 F4 FE 1) — AN AH G 48 A

4 Pearson #5540 HrH, COPD 3 L 1L-33 A1 1L-37 FIA/K M 2 ) S IEAH . X A]
fit 5 1L-33 F1 IL-37 MU 4RARAE SR A 6. IL-33 8L 5 ST2 454, BEJ5'5 IL-1RACP G & E &
A&, MITIE NF-xB J2 MAPK 38 2% 32 1T e 14 98 0E S B[ 18] M 1L-37 J#it 55 Smad3 &5&TE it R E 54,
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B F Toll #3244 K MAPK 38 5% 33k 7 00 S8R [ M2 [5]. B4R IL-33 F1 IL-37 £E R FE VT i R B I
FIVE R, BP9 2 100 GELEARALL O AS 5 88 % PR A7 E SR QA B3k, 70 RS 4 42 JOE S I A R 4 5
BAEH .

5. B4

Zx LFTiR, COPD M35 MM 1L-33 J¢ IL-37 35 5 @ik /KT o I BRI A 40 B v HK 7 if DA — 2 72
JE bt COPD B AN SE SN A T IR G S It D e S2 AR 52 o 17 IL-33 J¢ IL-37 X W] LL§ZHE COPD
EE VRV RLA M TR . R IL-33 J% IL-37 ATRE<s Ry COPD I PR12 Wt A s 17 ™ B A B DAk (1) 8T
L NYYE O EEA A

SE
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