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Expression levels of IL-22 and FeNO in infants and toddlers with recurrent wheezing
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Abstract: Objective To investigate the expression levels of Interleukin-22 (I1.-22) and Fractional Ex-
haled Nitric Oxdie (FeNQO) in infants and toddlers with recurrent wheezing. Methods This study selected a
total of 177 infants and toddlers with recurrent wheezing who were treated in the pediatric inpatient or outpa-
tient department of the Affiliated Hospital of Youjiang Medical University for Nationalities from February 2020
to May 2021. They were divided into the first wheezing group and the recurrent wheezing group (wheezing epi-
sodes == 3 times) according to the number of wheezing episodes. The infants and toddlers in the recurrent
wheezing group were further divided into the API negative group and the API positive group according to the
asthma predictive index (API). And a total of 89 healthy infants and toddlers who examined in the same hospi-
tal were selected as the healthy control group. The study moved on to detect the expression levels of 11.-22 and

FeNO in the serum of infants and toddlers in each group. Results The levels of I11.-22 and FeNO in the recur-

rent wheezing group were significantly higher than those in the first wheezing group as well as the healthy con-
trol group. The levels of 1L-22 and FeNO in the first wheezing group were significantly higher than those in the
healthy control group. The expression levels of serum I1.-22 and FeNO for the infants and toddlers in the API
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positive group were significantly higher than those in the API negative group, and the differences were statisti-
cally significant ( P <Z0. 05). According to correlation analysis, there was a positive correlation between FeNO
and API. ROC curve analysis showed that the optimal cut-off value of FeNO was 29. 5 ppb for the diagnosis of
API positive; the area under the curve of FeNO was 0. 665 (95% CI :0.540~0. 789, P =0.014). According to
the standard of API level as 29. 5 ppb. the sensitivity and specificity of API positive diagnosis were 69, 40% and
64.10% respectively.

Conclusion 11.-22 and FeNO play an important role in the pathogenesis of recurrent

wheezing in infants and toddlers, and FeNO has certain clinical application value in predicting the occurrence of

wheezing for infants and toddlers.

Key words:

Wit S22 L3 IS 30 A AL 1) IO TR R R, 22 %0 )L
BENEM R REZAE LG, 2 Wi B & AE 8 i
I RE 32400 3G 0 iy Ko BAF J5 12 1 BEL 2 P it 1) e
DR — S 2R R R P Y AR B T A D T
HRAE S Y H TR -, 2 5 AR B il S 9 s 1 o L A
Mg 2, AR — % 4k A (fractional exhaled nitric
oxide, FeNO) I & HA7 T A L J7 (8 Pk | & 52 % 4 5%
s, HETE ) 2 H T4l B2 W S =058 98 i L 4 7 )™
PR DL R SIRY7 SF 207w 3 FeNO 7 i 2 & 1
B4 )L 238 KT Bl R AT AFAE 4. 2 A
% 22(Interleukin 22,1L-22)J& F 1L-10 M E K R Z
— o FH GRS A0 3 0 AR T A I b R A L A Ak
200 L T i 20 e 45 Al g A B S S R Y G g A A
FH 38 7 LA ) 40 16 08 1 A2 32F 4 Jif 184 B R R A2 P AR T
e R R L R L UM T Re , F 58 B B 1L-22 5 0 |
TR RAE R S 2 R B AR DG, (R 1L
22 JKF-AE Mg B & AR 24l LY 3R 36 K 7 i 3B b,
I AT RHR T LT 1L-22 55 FeNO 78 ) & Wi B &
S IPINESuy S
1 X&MAiE
1.1 X4 20204E 2 A—2021 4E 5 ATEAITRIKEE
2 e B I = e JLRHE B 51112 12 B A i 2 A 1 22
L 177 B AERE 1A H ~3 2, e B LR AR A OB
O3 E U R R AL (g L 1 W0 5 B L KR VR 4 (g
B=3 00, B N B R AL 102 4, Hodh 5B 60 i, &
42 i, R Wi B R AR 75 ), Horh 5548 i, 4 27 i,
ik — 25 S A Wi S8 AR 2 4 0 Wity T 5 B CAPD Y
S5 API BHPEZH 36 6] &2 APT BIPE4L 39 ], A 415 %)
ILYTHERR L AE M E B AR AE S RO
o 35t A% AR P 2 L R B B S N . R A 89
9117 12 e At o A4 TE 5 119 22 &)y JLAE Oy ft B X B, A
WFIEARAFIZ BE AR B 23 51 2 bl s AL 22 4 L i 9 A
W31 ) 8 012 3 A (W] 45
1.2 Ik
1.2.1 IL-22 RSPl rA ANABYILIE= K
RE T RESNEF I 2 mL, ERHEE 2 h 53
500 r/min &0 8 min, 43 & ML B I0LTE PR A7 2 — 80
— 556 —

interleukin-22; infants and toddlers; wheezing; fractional exhaled nitric oxdie

°CUKF rh DR AF 7 A 38 B S 52 VR il o >R FH Tl 30K 9 922 W o
TR TR IR T1L-22 (9 ELISA 32870 & 156 B 45 - g il 15t
A= WA B2 wDD A I i TL-22 A9k BE .

1.2.2 FeNO WM& FrAZiXEKAA 1 h TR Z
B8l B E B A B Y A L S e R 3
SEE) AR ME 2% Bk R A SR ROk, RIS T
i IR B T HL TRy A RS A AR 7 8 98 PR A R BT A
UL #5H1 5 . Sunvou-CA2122) , LI BS 26 7 UL EE R 1 X
I FARAE R AL IR S IR UL B A FeN O, A5 45
LI ppb (422 —) R,

1.3 Siitsfrsk  i@id SPSS 22. 0 48 i 844 6 B
HEAT AL K 5317 o 1 B BEREHEAT IE A PR R 58 S U5 25 5
PEHT AT IER A (e 9 FEm, HF ZF mAEA
BIEOC R T ¢ K g5, AHOCHYE 53 B R Spearman AH
KM, 2l ROC 4, o1 55 il 4 1 B 5 A 4

A RBEMESRE, U P <<0.05 EFAHLG I+
2 HR
2.1 KNS R i R AL R T R 2 B 4 L

11-22 . FeNO /K Heds =20 22 4 LAY M 5] 4F % 1
B ESWESEITFE X CP >0.05);11-22  FeNO #£
TR IKFAE B 52 Wi 2028 T B I o T O Wi S 2 Rt X
M, 2R HEAZEIT¥EXCP <<0.05, Wk,

F1 ZHBHYHYILEREMR 11-22, FeNO KFEEEE

15 ) 1L.-22/ FeNO/
4151 — #i#/A
A % (pg mL™ D) ppb
TEHEXTIRAL 49 40 19.76+9.07 103.76+-10.34  15.97+7.36
HWHEA 60 42 20.53+9.02 110.19413.97¢  23.0647.93¢

REW B4 48 27 20.76+£7.64 131.14£10.732> 28.52+7.36%
HOFRNUHERBHBEU LR T;Qa: 5§ 4 I8 4 1%,
P <C0.05,b: 58 X w B A, P<0.05,

2.2 API HM415 API FHME4 1L-22 . FeNO Kl 25
OB IL 1L-22 & FeNO £k KF, 458 BoR.
APT FHMEA L 11-22 & FeNO #F ik /KP4 API [H
HHBILWNE RS, ZRBEAEGEITFE L (P <



2022 4

EERANEY PRV SR

5 4 3]

0.05), WLZ 2,

x2 APIFAMAE APIPRMEHAZE 4L IL-22,

FeNO Fi& 7k P b 8]

1L-22/ FeNO/

20 5 n B
(pg* mL ") ppb

APT B 39 128.70+10. 32 26.87+6.96
API FH 36 133.78+10. 70 30.94+7.28
! —2.093 —2.477
P 0. 040 0.016

FoRNITERBHEEUNGEDE T,

2.3 MRS FERENEHEILT R IL-22,
FeNO 5 API #4741 &M . 4 Spearman #f & 43
Brk 8 1L-22 5 AP #8 £t K ¢ (r = 0.214,P =
0.065),FeNO 5 API $88F 1E IE A G (- = 0. 285,
P =0.013),

2.4 FeNO K¥i2 W API FHERY ROC i 264 by
ROC £k 43 B & 7~ : FeNO 9 it 26 T i Bk 0. 665
(95 % EAFIX 1] :0. 540~0. 789, P =0.014), Lk FeNO
K 29. 5 ppb AR, 2 Wi AP BH P 19 R HUE R
69.40% FF SR 64.10% ., WE 1,

ROC fhk
o _— S

1.07— —

089

REE

0.4 /

0.0 T T T T
00 02 04 06 08 1.0
1RRE

B 1 API MM &)L FeNO KFH ROC # %4 H

3 Wig

CAPIN SO AR NN R SER TR N7
MER EEE S W 2 RE KA. FEIEIK T %0 2
(1) 2 B AT 43 Ry S — o e g R IR S P e L LR R
P Wi 2 =l AR & M Y W R D ELOE S b I g
Wity S5, 5 1% Wi 28 D) AH G , 76 22 45 JL I 300 = 52 3R B0 A ik
Wit JSLAE AR B 52 KA & Wi S5 S B2 e A e 24 T BB 23 K I
SRS 50% L B LESE 3 F IR E A H B 1 K
Wit S B AR, 80 Y0 LA I+ Iy g FLAE — IR R AEAE 3 3 LU

T R i 1) B S At R R N AR TR
B R B VE 2% AF Kk B SR RO R
FE10%~30%1, 2010 4FE55 3 ¥k 4 [ L 2 i 2O
R A Bk, IROE BT L 3 2 e B W R OB
3.02%M . BRI L5 B LA L SR M I B = 12
B4 bn i, B AT S AR R APL 48 S 6 K697 . APT FH
P 8L AT i Rz w8 LRI I W B o 98 3 55 AL A
IBIT A0 APLJE T 181 B 48 b 5 AS 58 B4 E B H A Wiy
SR AE BBy )L v i i R L 3 S BRIB YT
ot B G ZAE S INRRTE RAE BT RE R Ak
J& S W Ny B4 L 2R SR R AR S T A W Wi 1 AL T AT
ANTEFE AR i B R AR 1 SR gl L e o ) 2 g AR L
IR S i, WS- HR B AR Y A E F8 bR FH 95000 % i AR
i 15 VA 0 b A L S 0D R ) 0 i L I R E
TR A 50 T TOU it 2 I A &2 R 6 L9 v o i Y
ol EE . R, R 3 B 4 L iy L5092 8 1 0 AR
o 75 0 I B I SR BT R i o 4 v R 4l L s A
BT hE A TS L R R BE Mt 2 P 2R ) R
P
1L-22 & R BLA AN N 7, £ 2 Th22 40 5
W, BT 9 AT 4 1 S A, 2 5 8 i R A8 o 1 <
T 48 RE B0 A PG R L H T1-22 7 B2 i Ko i 8 %
s R VE LRI AS Vs 48 . BIFgE RV e R
B RAE T Th17 4050 i) 1L-22 34 &, jits 7 f 50
KIAE L SRS N B LAN R P TL-22 Rk B 3
TR XS IR 2H L I 1L-22 2% 3k 7K - 5 2 g g ™
HERERE MG, AUF5L R Bs . 1L-22 78 15 K W
SR AE B Wi B S A EROL I A R I v i 3k K P 35
fele Bt B2 L 38 3 T o . HL R A e S kAR I R LA
Ja i TL-22 (4 2 38 7K - 8518 Wk Wi 2 & A 1 A8 L & 25 T
o s F — 2B B SR W S A R L A 0 g T R A R
APT JIPEZH A APT FHYELH , 25 5 & B8 APT BHME4H & L
M35 1L-22 B3 & F AP BAME 40 /L, i B 11-22 A]
it S 554 Ui B R R AE R S R (A 5G4 B 45 R
REL MW 1L-22 5 APT G B AH G, 1122 51
P S 2 A 4G B BOE TAK-STAT %545 538 B A1 ]
TAGE bR 0, R HE R T e SR AR TL-22 7E
1% i R /A28 IO 3 A8 AE H B AT BT R R 48 XUER A T
FE P L0 I B R B A R A YL R TL-22 FE R
S R R AER B L B Rk, T AR SR A
i ) 1 8 A S, (L L 52 o 1 1L B 900 B2 4 L i
Az B A AT 5 B — 2B S
FeNO & H HI A A B 5 <B4 0% /K F- 19 7T 5 48
B s 2 — P TC A R S A AT A T ik, R LA
A 87 B0 LS 5 P R e P R T O T T I R T
. BB JL FeNO /KB & & PR L, 3 5
— 557 —



2022 4

A T R I 27 g 2 4l

5 4 3]

Wity Fr) 7 E PR RE AR O R OGTY L A e AR F AR & B
FeNO 7K 748 1k 55 FE 75 Hi X 127 i 28 Lo 1575 7™ o 7 2 4
O W g o 1 R FE, FeNO & . AR BR: RE
Wir B &R AE 2 4l )L FeNO /K V5815 Ik W B & A Tkt Bl
AL B F e, 5 WHITE M P 207 B 57 45 31—
F UL FeNO W RS 5 % 4 L & Wi B & 1E /Y i
T2 FeNO 3Rk 7K w0 L 30 s & i B R VR 1Y
AT BEME AR AR K s AR 55 38 & BR AE I Wi B & AR Y B 4
JLH APT BHYEA FeNO By 5K W & T APL
PEL AT A A3 & B FeNO 35K 5 AP f77E
IEA G, E— 2 2 ROC #h £k % Bl FeNO 7K - 1 i
N HIALA 0. 665,FeNO /KLU 29. 5 ppb ARifE, £
W APT BHM: A RAEUE H 69. 40% KRS BE N 64.10%
AR A 98 6 W] FeNO BX A 12 iy 1510 5 50k 190 0 1%
Wity 22 A 1) XU B mT 4 e B2 &)y JL 2 Wit 12 T 174 9 0 1 L Fe-
NO KA1 5} 10° mol/ L, B Wik % A= (4 XU 5 1
T2, 44 F55 0 FeNO nf 2 R LA I8 4 08 K, 3
AR R R LA M Rk SRR . S R EE R
REE R . FERE i B R AR B4 L & B FeNO 7K
IR R T, HS APL 2 IE A ¢, T APT o] 350 122 i
R RV AN R AT AT TR 1 % T Wi B Y
LAY )L R i B 25 W ) FeNO K -1 728 4k, 3 45 &
Wity TO0 000 1 B0AC LI 0t s 2 A ) XU o 0 B R L 45 T
AF I B 5 9/ Wi 2 R VR B D AT R B S
HIPATRE

25 L RT IR A B 5 45 R R I i B R AR S 4l L
ML¥E 1L-22 K- FeNO B & Tt &, B B 1L-22 . FeNO
FE B AL S Wi B R AR R & g 2ok A b T BB LA S LY
YER M #E APT BHPE 19 22 41 JL 1L-22, FeNO Ft & L
APT B 224 JL W 2, 158 WY F S99 4G I of 35 TL-22 7K %
Xof SR B2 4y L 2 B R AR — E IR & L. Fe-
NO 55 12 Wi 7500 5 £5CFF A8 1F A0 56, X 78000 22 &)y L ez
Wity 1) & 26 HAT — 5 4 I R R FH A, AT R A B 4 JL st
Wi IS W RV TEAR R . SR AR AR AEAS 2
FEASR [ R B — ol FEAS SR AR AL D T B R A
T Z O i — RS,

S % 30k

[1] SAVRAN O, ULRIK C S. Early life insults as determi-
nants of chronic obstructive pulmonary disease in adult
life[J]. Int J Chron Obstruct Pulmon Dis, 2018, 13:683-
693.

(2] J5#. e, 20, i i A — AL A& (FeNO) TE Al JL 2
W i 42 1) K P B AR 9T 7 BRI PR T kR [T, & AR ER
%#,2020,41(10) :2498-2500.

(3] 7 e, bR, TL-22 55 W W% 28 50 958 9 AR K 1 BIF 5 3ok g
(00, A5 V0 R 1 2% Bt 2 32, 2020, 42(1) : 105-108.

— 558 —

[4]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

SHAHSAVAN S,PIRAYESH A,SAMANI O Z,et al.
The relationship between IL-17A and IL-22 expression
and clinical severity in patients with moderate/severe per-
sistent allergic rhinitis[J]. Am J Otolaryngol, 2019, 40
(2):173-178.
BB R RIEMER B E Th22 400 TR A 1L-22 7K
AR R I R B LT ] B AR A A 4 AR, 2019, 31
(10):1203-1206.
LIN L,XU W,ZHANG G,et al. Association of interleu-
kin-22 polymorphisms with the colon cancer: A case-con-
trol study[J]. Immunol Lett,2017,188:59-63.
AL NER . B WG B R B R AR B LIN AR S
5 Wi T 00 5 HCRY AR SC L 3 A ()], R EE 2%, 2015, 44
(28):3994-3996.
BACKMAN K, PIIPPO-SAVOLAINEN E.OLLIKAIN-
EN H,et al. Long-term effects of pneumococcal coloniza-
tion during early childhood wheezing [ ]J]. Pediatr Int,
2016,58(9) :831-835.
LASSO-PIROT A.DELGADO-VILLALTA S, SPANI-
ER A J. Early childhood wheezers:identifying asthma in
later life[J].J Asthma Allergy,2015.8:63-73.
NUNES C, PEREIRA A M, MORAIS-ALMEIDA M.
Asthma costs and social impact[ J]. Asthma Res Pract.,
2017,3:1.
A [ LR Wi PIRVE 20, e ] 952 95 9 7 4 i o0 B B 5 it
JRE A G ™ il 2 A . A8 = L 3T L R W A AT 0
JA2EL)]. e LRI R, 2013,51(10) 1 729-735.
CAVKAYTAR O, AKDIS CA, AKDIS M. Modulation
of immune responses by immunotherapy in allergic dis-
eases[ ] |. Curr Opin Pharmacol,2014,17:30-37.
Jiti R 4 L A5 AR 9 L 2% o 5. Th17.Th22/ Treg 40 K # %
2t it PR -7 L 2 g 8 A A A o b AR Ak R R SCLT L R
FE DA A 6 2 75, 2017.27(2) :208-210.
HIROSE K,ITO T,NAKAJIMA H. Roles of 11.-22 in
allergic airway inflammation in mice and humans[J]. Int
Immunol,2018,30(9) :413-418.
DI CICCO M,PERONI DG,RAGAZZO V,et al. Appli-
cation of exhaled nitric oxide (FeNQO) in pediatric asth-
mal J]. Curr Opin Allergy Clin Immunol, 2021,21(2) .
151-158.
T e 77 M, 20, A5 RE VG Hh X g R RL I i 25-OH-
D.VDBP ZE 4k K H 5 FeNO #6 ¥ #F58 [J]. 4 1L K
[ 24 B oA 4%, 2020,42(5) :559-562.
WHITE M P,KOLSTAD T K,ELLIOTT M,et al. Ex-
haled Nitric Oxide in Wheezy Infants Predicts Persistent
Atopic Asthma and Exacerbations at School Age[]]. ]
Asthma Allergy,2020,13:11-22.
SINGER F,LUCHSINGER I,INCI D,et al. Exhaled ni-
tric oxide in symptomatic children at preschool age pre-
dicts later asthmalJ]. Allergy,2013,68(4) :531-538.
WRJ5 X8 1. W 1 AR — S A0 RUTE B 4 L B T R BT O
JELI]. & 92 BT LA IR 4% 755 2015, 30 (22): 1751
1753.
Y fs B A :2022-02-22; 18 B H 81 :2022-03-18



