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[ EIBH EFshAmrE ik m A sr 4 M (EETs) K-F 5 ok T F Hokw (CVA) &)Laghsh it T AR & a e (Th) 1
o Th2 Z A M BEF . D AEHaewAmX ., Fik #2195 10 AZ 20225 10 AT A THFMNREARERIKE® 95 4
CVA #IU%4 CVA 4, R F 1 T iZ R IUFHR A 114 K40 89 67 44 B )L & o sh 1820, 4wl s A o P 5 R EETs #9 #% B b 4 tm i
(EOS) & o . Thl #= Th2 L & st \Thl/Th2 ¥efi . f2 ik Thl #= Th2 e je B F[ & @ oA~ % (IL)-2,1L-4 . 1L-6 ., F 3% & (IFN)-7]
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FEF75%) ], 5 #sr A Bk EETs 89 EOS B a5 Thl 2 Th2 A L @B F. b A d ke, R\ XF T FH 4
(ROC) ¥ £, 4 #7 91 A o % %, EETs #9 EOS B 2 5 B CVA 9, R CVA A AaB R EETs 89 EOSB WA 25 F
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42.565.39.767,P<C0.05), CVA 3P A s & EETs 49 EOS @ o5 Th2 it bk & 1L-4 K P ik 1L-6 K-F35 2 E48 %
(r 5% 4 0.532,0.421,0.395, P <C0.05), 5 Thl @ # & b, Thl/Th2 ¥ fh . 3% 1L-2 K F, &% IFN-y K F FEF25%.
FEF50% .FEF75% FEF25% ~FEF75%3) £ fi A8 % (» 154 # 4 —0.253,—0.605,—0.321,—0.385,—0.421,—0.377,—0.485,
—0.568,P<C0.05), ROC W& 5 # 7,9 A & s EETs #9 EOS @ o e # lf CVA #9 w1 & T @ AR (AUC) 4 0.760(95% CI .
0.687~0.824) , RHJE 4 78.95% 4 FBEH 77.61% ., £5it M)A LW AR EETs 49 EOS B o3 &5 CVA %)L Thl/Th2 sid
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Correlation analysis of peripheral blood eosinophil extracellular traps with Thl/Th2,
cytokines and small airway function in children with cough variant asthma
JIANG Pingyings TANG Guoying
(Department of Pediatrics ,Kaizhou District People’s Hospital of Chongqing Municipality ,Chongging 405400 ,China)

[ Abstract | Objective To investigate the correlation between peripheral blood eosinophil extracellular traps (EETs) levels and
peripheral blood T helper (Th) lymphocytes 1 and Th2,as well as their cytokines and small airway function in children with cough
variant asthma (CVA). Methods 95 children with CVA admitted to Kaizhou District People’s Hospital of Chongqing from October
2019 to October 2022 were selected as the CVA group, and 67 healthy children who underwent physical examination at the
department of pediatrics during the same period were selected as the control group.Peripheral blood eosinophil (EOS) percentage
forming EETs, Thl and Th2 cell proportions, Thl/Th2 ratio, serum Thl and Th2 cytokines [ interleukin (IL)-2, IL-4, IL-6,
interferon-y (IFN-Y) ] and small airway function [25%,50% and 75% lung maximum expiratory volume (FEF25% ,FEF50% ,
FEF75%) and maximum mid-expiratory flow rate (FEF25%-75%)] were detected. The correlations between peripheral blood EOS
percentage forming EETs and Thl and Th2, Thl and Th2 cytokines and small airway function were analyzed.Receiver operating
characteristic (ROC) curve was used to analyze the value of peripheral blood EOS percentage forming EETs in diagnosing CVA.
Results The percentage of EOS forming EETs in peripheral blood of CVA group was significantly higher than that of control group
[(20.3546.09) % wvs.(6.324+1.28) %, t=18.554,P<C0.05].The proportion of Th2 cells in peripheral blood,serum 1L-4 and 1L-6
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levels in CVA group were significantly higher than those in control group (z =31.012,13.649 and 17.644, P <C0.05) , while the
proportion of Thl cells, Th1/Th2 ratio, serum IL-2 and IFN-Y levels, FEF25% , FEF50% , FEF75% and FEF25%-75% in CVA
group were significantly lower than those in control group (+=18.833,43.188,11.652,13.788,16.390,33.090,42.565 and 39.767,
respectively, P<C0.05).The percentage of EOS forming EETs in peripheral blood of CVA group was positively correlated with the
proportion of Th2 cells,serum 11.-4 and 1L.-6 levels (+=0.532,0.421 and 0.395, respectively, P <(0.05) , were negatively correlated
with the proportion of Thl cells, Th1/Th2 ratio,serum IL-2 and IFN-Y levels, FEF25% ,FEF 50% . FEF75% and FEF25%-75%
(r=-—0.253,—0.605,—0.321,—0.385,—0.421, —0.377, —0.485 and —0.568, respectively, P<C0.05).The area under the curve
(AUC) of EETs in peripheral blood was 0.760 (95 % CI :0.687-0.824) , the sensitivity was 78.95% ,and the specificity was 77.61%.

Conclusion The increased percentage of EOS forming EETs in peripheral blood is related to Th1/Th2 imbalance, excessive release of

Th2 cytokines and small airway injury in children with CVA.,and it is expected to serve as a potential marker for CVA.
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/N L Wk AR R P 2 g (cough variant asthma,
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O RN T 1% 8 R BUR ] A s @ LB MK
i85 (bronchial provocation test, BPT) FH ¥ 5% % K
IS, U6 U 8 (peak expiratory flow, PEF) 3 #4245 &
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2 EOS, BUAMA I EOS(1 X 10%) EEAR . EOS 4
TETC I RPMI-1640 5 5% 5 (3£ [/ Thermo Fisher
Scientific) 1, H 1mg i ZE K4 (3£ E Sigma-Aldrich
ZNED L 10mg B M (35 F Sigma-Aldrich 2 A& 88
lpg/mL ) n— B —1— 2k P & R (3 E Sigma-
Aldrich AFD) WAL HE 15min., F#H 25ng/mL A E
H 4 M A F£ Cinterleukin, IL)-5 ( % [F Sigma-
Aldrich A ®)) 51 % 20min, 3 H 0.3pg/mL J§ £ ¥
(lipopolysaccharide, LPS) (3£ [E Sigma-Aldrich 2
) Bl ¥ 3h, LLiF S EET. ff H Quant-iT™
PicoGreen® dsDNA i 7] & (3% [# Invitrogen 24 F])
M4 DNA ¥, L) QuantiPro BCA Assay Ki(3H
Sigma-Aldrich 2 &) WAL 8 R . L 47,6 — —
PR e — 2 — R 35 1| W R T A1 21 40 i 2E R Cerythro-
poietin, EPO) i fA& (3£ F Cell Signaling 23 &) %t 41 Jify
FATYL A, ] Zeiss LSM710 4L 8 £ B 4% (5 H
Carl Zeiss AG AHD)WMEI K EETs 1y EOS, i+ 5HE
W EETs 1) EOS H4r b IF L %R,

1.2.3 8Bhbe T Etmie | fodfishit T et
Ao 2 8 A

s CVA BILAA G TRATFIT25H) .8
Fok H R 4 A0 8 & Bk 2mL., DL Ficoll % i £ &
B0 4y B AR LB AZ 40 L 5 R AR 2% vh I (phos-
phate buffer solution,PBS) i 2 ¥ , B¢ 2 il 2 v 75
RPMI 1640 £% %7 3 (3£ [# Sigma-Aldrich) #, 37°C §%
H 4h A 50pl & Z B0 LR R g, i T E
15min, il A 5mL FACS Permeabilizing Solution(3&
[ BD Biosciences) , %8 FI7KEL 1+ 10 L3 B L it
B E 10min, 250 X g 5.0 10min, Al A 7mL Cell
Wash P B, RGeS S B, FHEA 24
W H LA 20pL T3 &K (interferon, IFN)-y
PE ( 3£ [ Biolegend) . 5ul. 1L-10 PE-Cy7 (3 [H
Biolegend) ,4°C # ¥ #% F 30min, PermWash £ if i
FEVES 2 WM A 450pL B PBS & 40 1,
Attune NxT 7t =020 M A% (3 [5 28 BR 2w K il 4l
BiE T Wk EL 402 CThy 1 A1 Th2 408 H 4 b, 35
Th1/Th2 4.

1.2.4 Thl #= Th2 2 B T & 40
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W AR BE S B B 2B 0 (37°C, 650 X g B L
5min) J3 85 ML . % ] WX-SY96A Bigbril (1l 45 1 4
ISR A B F]) o R I 958 R B K 6 A
Thl (L7 1L-2 IFN-y) il Th2 (L3 11L-4 . 11-6) 41 g
E R O | o O N S k(531 :3: Q2 L7/ /NI

1.2.5 /s &8 T fE 69 3R AE

Fifi CVA BIILA G GFRBA T 1248 H) .k
FH FGY-200 i 45 =X fili 2y 58 46 00 4% (% B 28 B AR 0
ARA B2 FDD W /NGB T RE Ak A 4 = AL
FH I3 W S5 R D30 e KSR id 5) 256,500 .
75 Y0 il I & (Y e K WK & (FEF25% ., FEF50%
FEF75%) . LA J & K ) 0 <3 3 (FEF25 % ~
FEF75%) il & 3 ¥, BCOF-H1A .

1.3 it FEH %

N SPSS 25.00 4t it 27 B A % BCHE i 47 2 A
k%l Kolmogorov-Smirnov ¥ K 46 £ & 1E 25 70 17 )
THE TR, DI EC LR il 22 (x £5 )RR R LA
WA ¢ K5 s AR LB CE 2 %) [n (%) 156
s K XE K8 % B Pearson 43 # 4b B Il %
EETs ) EOS H 435 Thl/Th2 Ho e K& H 40 g K
+,FEF25% .FEF50% .FEF75 % , FEF25 % ~ FEF75 %
Z RN EAR 5 s H 3238 & T AE SR 1IE (receiver operat-
ing characteristic, ROC) i1 43 ¥ 4h J 1L 72 i EETs
1 EOS B4 b2 CVA MM 8, B I K HEH o« =
0.05,L0 P<C0.05 NZERA LR,

2 R

2.1 WMANEMFE EETs B EOS B4tk E
bk %2

CVA 44 M W EETs 9 EOS H 4l ol
(20.3546.09) %, X BE41 Ky (6.32£1.28) %, CVA 4
SMAIMIE B EETs 89 EOS 1 43 b W1 5 w5 T % 1R 4,
Z B ERA G2 E X (1=18.554,P<C0.05),

2.2 W48 Thl # Th2 4HA8 & bk & LL B bL %

CVA 21 Th2 4l 5 LB & &5 % BRZH (P <<0. 05)
Thl 408 5 . Thl/Th2 H A3 0] BA% T X5 4, &
P 22 S A geit 2 (P <<0.05) . L& 1.

2.3 W4 Thl #1 Th2 BB E F Kk FE L&

CVA 4% TL-4,1L-6 /K F 15 8] B 5 T X 8
L IME TL-2  IFN-y ZKF 2 0] AR T X B 40, 48 1
RS A G2 L (P<C0.05) , W3k 2,
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®1 W4 Thl.Th2 4R & LER Thl/Th2 LEEMLEE (x £5)
Table 1 Comparison of the proportion of Thl and Th2 cells and Th1/Th2 ratio between the two groups (x £s)
4 5 1% (n) Th1(%) Th2(%) Thl/Th2
CVA 24 95 6.47+1.41 4,09+0.65 1.5840.33
xit IR 24 67 12.4342.59 1.48+0.27 8.4041.49
t 18.833 31.012 43.188
P <0.001 <20.001 <20.001
®2 WA Thl 1 Th2 BREEFKFRILE (pg/mL.x+s)
Table 2 Comparison of Thl and Th2 cytokine levels between the two groups (pg/mL,x *+s)
Zigl 1% (n) 1L-2 1L-4 1L-6 IFN-y
CVA 24 95 23.5843.12 42.7749.12 50.484-10.53 24.1943.35
X A 4L 67 31.09£5.07 25.1946.29 25.0946.27 32.2744.09
t 11.652 13.649 17.644 13.788
P <20.001 <20.001 <20.001 <0.001

FEF25% ~FEF75 % ¥ W] B AR F X R4, & b5 2

2.4 MAMNSEINRELLR
CVA 4 FEF25%.FEF50% . FEF75%, U\ &

BIA G E X (P<<0.05), W3 3,

®3 MANMNENRESERHOLEER (L/s.xxs)

Table 3 Comparison of indicators of small airway function between the two groups (L/s,x £s)
251 1511 %5 (n) FEF25% FEF50% FEF75% FEF25% ~FEF75%
CVA 24 95 65.05+6.79 45.32+5.08 29.3544.17 31.02+£5.71
X AL 67 90.42+12.75 90.42+11.84 71.52+8.29 78.45+9.43
t 16.390 33.090 42.565 39.767
r <20.001 <20.001 <20.001 <20.001

2.5 5 B EETs B EOS B4tk 5 Thl #a
Th2 R H 480 E F /NS IE )8R KD

CVA 448 8 W EETs 19 EOS B x5
Th2 48 &5 b K i 1L-4 7K F ML 1L-6 K F-1
HIEAHKE G 520 518 0.532,0.421,0.395, P<C0.05) ,
5 Thl 400 55 b . Thl/Th2 HE . i 1L-2 K
ML ¥ IFN-y 7K 3, FEF25% ., FEF50% . FEF75% .
FEF25% ~ FEF75% ¥ 5 1 41 ¢ (r {H 53 51 K
—0.253, —0.605, —0.321, —0.385, —0.421,
—0.377, —0.485, —0.568, P<C0.05),

2.6 ShE I B, EETs B9 EOS & 4> tt 2 B
CVA KM E S 7

22 ROC 43t 45 R 7R, S0 I E i EETs 19
EOS H4rtbizW CVA Bylim FHE R 15.42% , & F
[ X (area under the curve, AUC) N 0.760(95%CI :
0.687~0.824) , RAEUE Ky 78.95% (75/95) , i F & N

77.61%(52/67) , A B 4580 0.566, WA 1,

100

AUC=0.760

P<0.001
] ] ] 1 ]

0 20 40 60 80 100
100— 45 57 & (%)

1 SNEMmMAAE EETs B EOSE 4L
BHT CVA B ROC #h 2%
Fig.1 ROC curve of the EOS percentage of peripheral
blood forming EETSs for diagnosis of CVA
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3.1 EETs 5 CVA %mAE*

CVA 253018 1k 0% ik i) e £ 2 IR, 0 & T2
W4 T 0 RN A S0 L B, Tk = A Y i S AR A
W Wi i R AT S 1l IR xfE DA 5 32 4 s i 1A
TR B0 N T B R 2 B Sy [ 1 AR 1) R i, A
e Wi 1S, 38 3 SRR YT T R L IECRE R 0 . EOS R
R A LT 20 L B R A P AR, X R
AT Ak T PR A B R A S 20 M, 3 R Th2 A E R
5 HE S R RN I 4E 40 F b ok E AR
C M EOS AT 2o Ak | 3 0K | 40 B i A O =X R ik
WEBURL, 3T AE R WF 58 & B, B bk O LAk, EOS
WAl DL A R E EOS UKL & ARy £k R R
DNA , 3 Bl & & Ye 60 5T 1 4 M A0 375 3 ), 3X — i
FEFR A EOS 4 M (1) JE B (eosinophil extracellular
trap cell death, EETosis), iX — Wk &5 #4 8% #% A
EETs"™ , EETs J&—fF DNA £ 4k Fl 40 i 25 Pk kL
H 2 B 52 2 AR 5 4 L A B G M B TR P A
Y MR, 78 EOS SET- 5 ] 4k 22 48 4k 40 28 98 7 L 2
4 01 H A G0 78 B0 il DNA 2T 4 D) R 25 v R 7
RFA A 3G I AGE 7 WY Ve DNA 548 F R
KA 43 WA TRUSURE , AN 5 B B 40 M 3 B EETs 482
WEAEA DT A SN BEEE A, TR e
11 7d™ . A 2008 4F Yousefi ZEU Bk & L E B
B BB T B R A7 AR EETs LIk B A £2 5058
WESE EETs 45 B2 RG- AR B M 5208 Il il 20
15 14 BH 2 M il st A 22 P g M < R A E
WY, ABFIE kB, CVA 4 LA E i B %
EETs i) EOS & 45 b B & & F XF i 4L, Ui B EETs
AREWR S5 T CVA AR R,

3.2 EETs 5 CVA #JL Thl/Th2 tbEREE X

AWFFE R, ANE B K EETs #) EOS A 47 Lt
5 Th2 4000 5 b & i 3 11-4,11-6 /K 7 34 5 1E M
*,5 Thl 400 & Hb. Th1/Th2 FeAff. 1L-2, IFN-y
PIR A, FWANE L EETs MBS CVA L
Thl/Th2 HAE KA The i B 1% 4k A 5 1 R E [
AR, RPERME RIE RN & CVA KK 1Y 32 5
filt s Th B2 2 5 48 DL Th2 Sy 32 09 s A S 19
0 {0 IR 53 A3 22 JR Bl T A OB BT g L B
IgE =AM I 228 T EOS A K k. S F )
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I3 UL HE T 375 R RIE SAE N, BT AR CVA &
A RE RN . EETs nl il i 4 il 85 e 25 44 i 25 — 4%
A FE R — R A Co-CRTC 38 H 357 fili bf
28N 3 WA AN il A 2 DA 0 200 L T ek i O R R
28 398 JOU O 2o SO B B ST 3 IR IR 200 PR A
T A L RE A IE I A The B4 [N 1 s,
EETs i 0] 5] & /N 32 42 il (1 vhHhr 240 i 75 40 I 1
(1] 422 412 off WP W2 3 8 P 0

3.3 EETs 5§ CVA 8JLNSEBETHRAEX

AWF S B R, B EETs 19 EOS B 2r b 5
FEF25% .FEF50% .FEF75% .FEF25 % ~FEF75%
YR, ZANE I EETs IS CVA #IJL
NGB Z A K. EETs 25 54 8 UL 1R
5 454403 AH G 1 1 5 OB L A RCTE B e
REAR B0 1% %%, EETs 9 DNA B 48 0] 86 i <,
TEJR) F 43 s G B RE S B RUE B ZE RN SRGE B
REREAG . EETs 25 CVA /NI 45 7T g il
A F Thl/Th2 WAE KM, 51 Th2 o B %k F
RAE SN, HED W] BERY AL 15 58 EETs i 25 9

N

)

)

=

AR R TR AR AGE LR AR L B
AIE b S8 R VR A T A L O T RE T
AR g E s Hk L EETs AT B 2 il
B E R AR L 1133 1L-1a IL-1B.1L-5 A £
20 A R ) ACGE R RE 05, TR B TL-5 AT 3 Ak
EOS. {2 ffi EETs B il . JE s AH B 42 #F /) 1F 2 Bt 38
S R ATE R ARE RN BRI, EOS F A K i 41 i
Jit BB — 3B ik (charcot-leyden crystals, CLCs) ,
7E EETosis 1 £EBE EETs Bk 2] b J8 iy e,
i CLCs AI{2 4 Th2 41 531k, 5 5 Th2 BISGHE %
JEN, IR L EETs vl fig 5142 Th2 /%09 RIE
S o Fie 25 BN SE B0 RN D) BE A

3.4 EETs 5112 CVA MM E D

ABE5E 28 ROC #2430 Hr 4 2R 8o A0 A 1 e
W EETs 1y EOS A 4r lbi2 W CVA ) AUC Ny
0.760, RELE R 78.95% 4 N 77.61% , %K ¥
EETs 76 CVA 2 Wit B A & vy o (8, w) 1E
CVA WY REAERR &) - XTI IR 2 W RLG I7 A & B

Zi I ,CVA B ESNEA MY B EETs 1 EOS &
oy b R E AR Y B EETs 9 EOS H 43t

Nt
g A=
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5 CVA #JL Thl/Th2 WAH KM DL Th2 G )
R FE RIS B ANIE A G, EETs A %
g CVA W#bR &%) 38 o 10 EETs AYJE 5 A] Be 2
G97 CVA I —Fh g7k,
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