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[# ZE] BHW HEROWEANE -22(IL-22) BERZEMS/NLZAEENRZ BEN LR, Fix ®HE201946 HE
2021 AF 6 KSR B L # BE B 1 86 ) S A e i AR L (WFFE 4 LA S IR TE I BE AR R 1) 74 {3 {2 )L (X BRZ) 4 o ok
FENF G, PRSI 5E IL - 22 LAY 3 A SNP 0 5 (151179251 152227484 152227485 ) L 4 L J M i v IL — 22 1L — 22 324k
(IL-22R) \IL - 10 Z{K (IL - 10R) /K-, 4347 IL — 22 PR 22250 55 3 A4 0 iy B JEe b | 1TV 8 A A B I DR 28 280 ( b 4 il 78
WERRYERIANMI R G . SR WIS S0 BRL L3 rs1179251 (152227484 152227485 37 15 HE PR U4 % 43 44 44 4 Hardy — Wein-
bery -4 s 5T 41 L3 11179251 {3 45, CC . CT FL[RI T 152227485 {37 5 GG KR U 2R & F A BB 4L (P <0.05) 311179251 {3 /5 CT
FLRR T 2y e [H |, 1s2227485 {37 5 GA 5 [H 70 A i 5 18 e 595 XL [ AR 47 96 ( OR = 0. 589 ,95% CI:0. 378 ~0.918; OR =0.658,95%
CI:0.456 ~0.950;0R =0.658,95% CI:0.466 ~0.929) ; #5740 JLE 1M 7F 1L — 22 1L — 22R K5 F A IR 4, 11179251 47 &5 CC 3 [N
B 12227485 fif i, GG BRI Y 5 il L - 22 1L - 22R KA (P <0.05) 5 g FR b 41 i 2 T 20 )L 28 rs1179251 i 55 CC . CT %[N
B 152227485 fii i, GG FER AL L A T MR i MR AU 2H (P < 0. 05) , MfiL3 TL - 22 1L - 22R /K P& T o ok i M 3R AU 2H (P <
0.05), Z5if TL -22 JL[A rs1179251 v 15 \rs2227485 {3 j5 2 M B 5 /N L3 A48 B 5 8% L IS TL — 22 /K37 R R I PR e Y
K.
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Relationship between interleukin —22 gene polymorphism and susceptibility to bronchial asthma in children

WANG Yan, YANG Debin

Department of Emergency Medicine, Children’ s Hospital of Zhengzhou University, Zhengzhou 450000, China

[ Abstract] Objective To explore the relationship between interleukin —22 (IL —22) gene polymorphism and susceptibility to bron-
chial asthma in children. Methods FEighty — six children with bronchial asthma admitted to the Children’ s Hospital of Zhengzhou University
between June 2019 and June 2021 were selected as the study group. Meanwhile, 74 healthy children were selected as the control group. The
polymorphisms of 3 SNP loci (rs1179251, rs2227484 , rs2227485) on IL —22 gene, and serum levels of IL - 22, IL - 22 receptor (IL —
22R) andIL - 10 receptor (IL —10R) in the two groups were determined. The relationship of IL —22 gene polymorphism with susceptibility
to bronchial asthma, serum indicators and clinical phenotypes ( neutrophil phenotype and eosinophil phenotype) was analyzed. Results The
genotypefrequency distributionat rs1179251, rs2227484 and rs2227485 in both groups was in accordance with Hardy — Weinbery equilibrium.
The detection rates of genotype CC and CT at rs1179251, and genotype GG at rs2227485 in the study group were significantly higher than
those in the control group (P <0.05). Genotype CT and allele T at rs1179251, and genotype GA at rs2227485 might be associated with the
the risk of asthma( OR =0.589,95% CI.0.378 ~0.918; OR =0.658,95% CI.0.456 ~0.950;0R =0. 658,95% CI.0.466 ~0.929). The
serum levels of IL —22 and IL —22R in the study group were higher than those in the control group. Genotype CC at rs1179251 and genotype
GG at rs2227485 were related to serum IL —22 and IL —22R levels (P <0.05). The detection rates of genotype CC and CT at rs1179251,
and genotype GG at 152227485 in the eosinophil phenotype group were higher than those in the neutrophil phenotype group (P <0.05).
Meanwhile, serum IL —22 and IL —22R levels in the eosinophil phenotype group were higher than those in the neutrophil phenotype group
(P <0.05). Conclusion IL —22 rs1179251 and rs2227485 polymorphisms may be related to the susceptibilityto bronchial asthma, serum
IL - 22 level and clinical phenotypes in children.

[ Key words| Interleukin —22; Gene polymorphism; Bronchial asthma in children
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WESE B, S SR AR, BR B LA B s
PRI 2R 7 s 1ol A v i 2 o A A o 2 O S 2 3t
g Btk o BRI AR K Jre (it B 1 iR 22 A 1 8 T 1k
WALy P ST I L, B AT E AT & A 5 1 000 24
ALY RS BRI R E A K - 22 (in-
terleukin — 22, TL —22) /K- i F et )3 A B, i IL - 22
SR Z M5 L3 S B i 1) ¢ & ) g 2k — 2 it
o ATFFEIUIRTE IL - 22 KLH 280 5/ RE
W I PE , o 4 I W i 35t % ) IR PE B R 4R = %
A

1 #RHIFGZE

L1 —oeRl 2482019 4F 6 J] % 2021 4F 6 A
PR 2= B )L 28 = B WC3i 1 86 81 52 A48 8 i 18 L AE
RS, AR I AE i e A A HLfE R Y 74 1) L #EAE
XTHRZL, IANRUE: OIS BOLE L RE M2
Wi 55615 R (2016 4E ) ) AR UE' S W7 1 525,
B QT A JLE Y SERL T R A kA QL
FIEFES 55, HIFR TR G (R REF)
XA HREARE o HERRAR HE : QO BAFEAERT WL IE L R
FG5 B AR B 5 3w 1A 1o FH G2 0 il 7] k0 B2
J ;ORI RGYIRE W 8 & A o SR A
JEMEBRE @D NE B S E R E YRS E & Of
R EE =B AR R B A B A s . FE A
FBE48 1], 4P 38 7], 405 3 ~8 X P-4 (6.12 £1.24)
B B AF R 14.5 ~16.8 kg/m”, F-1(15.22 +
0.46)kg/m’* 3R 1T 67 i, A4S 19 f3il; Xk H 201 v 5 1 44
i, 2ok 30 9], A 3 ~7 % P34 (5.84 £ 1.18) % {4
e %14.2 ~16.9 kg/m” , 44 (15. 15 £0.63) kg/m’,
Wi AT 435 60 515 14 5], PRAHWF TR G — e
BHERZE ST #E (P >0.05) , BA A i,
1.2 ik

1.2.1 IL-22 BRZEMESH  RHIBF R R &
PR 2S I8 T A7 s ik i 2 mL & &4 R bt
FEIAAE A DNA il £ 0 I L R 2 DNA 2 B )
& (U ERHRERHEA R A R , 4% Bl S Ul B
HATIAE, 51 it B B AR Y TRARA R A 5T,
rs1179251 i i (86 bp), L {i#: 3’ - ACCTGCAT-
TCTAGCCCTATCTC - 5° ; Fii#:3’ - AACTGGTTGG-
GATCTTAGCTTGTC -5 ;rs2227484 3 5 (117 bp) : I
#:3° — TGCTGAATTCTAAACCAGACTTAT -5° |, F
WE:3° - ACTTCTGCCTTAATTGTTATG ATC - 5°;
1s2227485 i i (104bp ), b %: 3° - GTTTTGTCT-

TAGTAGAGTTCAGA -5’ ; Fiji#:3” — ATAAAGCTGGTAG-
GAAAATGAGTC -5’ , B4 Hif#5E 2 v ( polymerase chain
reaction, PCR) JZ W 2544 :95°C T 28 P4 78 10 min 95°C
ARPELLFE 30 s 62°CAEMEALFE 30 s T2°C IR AALFR 45 s,
#4735 AMEIR G, 42 75°C R #E4T 10 min ZE {20 P
AL PR 22 25 N B R 22 A5 P PR 0 B )
(6 EFEBR R BHEA BRA /) A TALI

1.2.2 My IL-22 IL -10R \IL - 22R /K3FME Ik
R TN G RAR S I T IR AL KL 2 mL, 25003845
TE R T R e 5 W B R & (R LE R AR W)
FHECABRZS ) ) 5 1 1L =22 (IL - 10R | IL - 22R 7K
-, e BRG] G U I B A T AR

1.2.3 S W LI R R B ARIE T4l
SELTE SR AN 7 K A 25 2R, 4 8L a3 o v kL 40
TV ZH g A 2 IV 2, 2 B v 48 R 2 2 N Wi o 23
FIr R A SRR HEATIE , K AN = 61% &
FIHA PR AR AL BRI =3% A A
RETR VORI N 2 B4

1.3 WEEPR  FOR A 50 0 G2 & Ao s Bk PR R A3
RSB 5 IR, 5 DR 78 L % S5 A 5 PR30 38 40 A7 1
O, LR PRZH B 58 % 2 i 3 1L - 22 | IL - 10R | IL - 22R
K-

L4 SEibaEdiik RHI SPSS 20. 0 H i k47 8l 71
B iR BEREOR o £ s, R[] LU 800 ¢ g, 1
BRI (% ), R X KB fE AT LA, s 22
SYEAT Hardy — Weinbery Pk 56, 734 1L - 22 L[
LR 25 3B W i A Z 8] 5 28 W H] logistic
[ AR, P <0. 05 225 et Lo

2 #R

2.1 PR X% 47 & Hardy — Weinbery -7 6 36
T 415 % BRZH X 4 1s1179251 (12227484 (1s2227485
BEH BRI AR I3 A5 £ 45 Hardy — Weinbery P-4, {i7 i 5k
PRIRL > M WS 5 W BB 22 S R Gt (P >
0.05), W31,

2.2 PHLN G AN R B D R A5 A7 5 PR 6 43 A
LA BFFR L 11179251 £ g CC L CT KA
Y rs2227485 {ii mi, GG FHE RIS Hh 35 X AL (P <
0.05) s HZH X4 rs1179251 4o f5, TT JERI Y | rs2227484
{7 55 CC .CG GG FEH Y, rs2227485 i i, GA AA JL [
RUK R LR 22 S e g 12 3 L (P > 0. 05) 5 5 4 %
% 1s1179251 rs2227484 12227485 {vf i 2 o7 I PR A 38
ST ZE G R L (P >0.05), rs1179251
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{7 5, CT JEH AL (OR =0.589,95% C1:0.378 ~0.918) |
T 2 A (OR =0. 658,95% CI:0. 456 ~0.950),

152227485 v 15, GA FEF A (OR =0. 658 ;95% CI.0. 466 ~

0.929) Szl K KL FEIRA . WK 2.

F1 MANKIMAERBFENRESHEBELR[6](%) ]

W74l (n =86)

XA (n=74)

FERI7 5 5 . 3
WMEHH B X 18 Py WMEHH W X i P1H
rs1179251 {if 15, 1.569  0.456 0.435 0.804
cC 55(63.95) 52(60.47) 33(44.59) 34(45.95)
CT 24(27.91) 30(34.88) 35(47.30) 32(43.24)
TT 7(8.14) 4(4.65) 6(8.11) 8(10.81)
152227484 {3 5 0.028  0.986 1.149 0.563
cC 58(67.44) 59(68.6) 54(72.97) 52(70.27)
CG 26(30.23) 25(29.07) 16(21.62) 20(27.03)
GG 2(2.33) 2(2.33) 4(5.41) 2(2.70)
1s2227485 {if 15, 2.494  0.287 1.758 0.415
GG 35(40.7) 30(34.88) 16(21.62) 20(27.03)
GA 32(37.21) 42(48.84) 45(60.81) 37(50.00)
AA 19(22.09) 14(16.28) 13(17.57) 17(22.97)
R2 WEANKEUSERRURSMERNESHIERLE[FI(%) ]
HE R 7 A R (n =86) XTHRZH (n =74) X AH P1H OR {H(95% CI) Py
rs1179251 {if 15,
cC 55(63.95) 33(44.59) 6.023 0.014 1
CT 24(27.91) 35(47.30) 6.425 0.011 0.589(0.378 ~0.918) 0.020
TT 7(8.14) 6(8.11) 0. 000 0.994  0.759(0.408 ~1.410) 0.383
C 67(77.91) 51(68.92) 1. 660 0.198 1
T 19(22.09) 23(31.08) 1. 660 0.198  0.658(0.456 ~0.950) 0.026
1s2227484 {if 15,
cC 58(67.44) 54(72.97) 0.579 0.447 1
CcG 26(30.23) 16(21.62) 1.523 0.217  0.537(0.290 ~1.013) 0.056
GG 2(2.33) 4(5.41) 1.045 0.307  0.489(0.211 ~1.132) 0.096
C 71(82.56) 62(83.78) 0.043 0.836 1
G 15(17.44) 12(16.22) 0.043 0.836  0.537(0.282 ~1.021) 0.059
152227485 {3 5
GG 35(40.70) 16(21.62) 6. 665 0.010 1
GA 32(37.21) 45(60.81) 8.875 0.003  0.658(0.466 ~0.929) 0.018
AA 19(22.09) 13(17.57) 0.509 0.476  0.796(0.550 ~1.153) 0.228
G 51(59.30) 39(52.00) 0.704 0.401 1
A 35(40.70) 36(47.30) 0.704 0.401  0.719(0.831 ~5.066) 0.120
2.3 PYIXTZR M IL -22 IL - 10R | IL - 22R 7Kt 2.4 UN[A] TL =22 Ao o 35 PR Y 2 Wi ) L8 1ML 375 g b 7K1
A WA LI IL - 22 (IL - 22R 7K P& F X4 R Fe# 11179251 fif f5 CC SE P A0 /8 L I3 T0 - 22,

H,EZRARITFE L (P <0.05) ; BRI XT R MG IL -
10R /KL 22 s it 2 X (P >0.05) . W3 3,
xR3 HAXNZMFE IL -22.IL -10R IL -22R
JKF L3 (X +5,pg/mL)

EEL2) W5 (n=86) XWHH(n=74) ofi PfH
IL -22 57.26 +11.84 30.16 £+10.62  15.135 <0.001
IL-10R  42.65+10.12 44.21£9.52  0.999 0.319
IL-22R  45.74=12.64 17.81+4.15 18.177 <0.001

TE:IL =22 9 o & - 22, 1L - 10R S 4Rl & - 10
S IL - 22R Sy H A & - 22 321

IL-22R K53 F CT + TT 3 H A & L (P <0.05),
1s2227485 v /5 GG FLR A g L 3 IL - 22 | IL - 22R
KB T GA + AA FEF I JL(P <0.05) ,1s1179251
{7 5, CC JEHE CT + TT FER R LR L rs2227485 {7 15
GG FEHRLE] GA + AA FEIRI LI IL - 10R 7K
RIS L (P >0.05) ,1s2227484 {v 5 CC 3
HAE LS CG + GG FEH A LI IE 1L -22 IL - 10R
IL -22R KPR 2E s LG it 27 (P >0.05) . L
4,
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x4 AEIL-22 I SEFABERILEDFERKFLLE (X +s,pg/mL)

i 51179251 {37 5 152227484 {3 /5 152227485 fif A

=R CC(n=55) CT+TT(n=31) ff P{i CC(n=58) CGC+GG(n=28) i P GG(n=35) GA+AA(n=51) ifi P

IL-22 61.51£10.26  49.72+6.94  5.698 <0.001 57.16+11.74 57.47+8.06 0.126 0.900 62.16+9.34  53.90+7.28  4.111 <0.00l
IL-10R  42.268.61  43.34x5.12  0.637 0.526 42.29:9.24  43.40+7.51  0.551 0.583 43.64+6.28  41.975.52  1.303 0.196
IL-22R  51.33+9.22  35.82x7.31 8.048 <0.001 46.33+7.25  44.52+8.24 1.037 0.303 49.14+4.97  43.41+5.22  4.929 <0.001

L =22 HANI A - 22, IL - 10R (A0 3R — 10 24K, IL - 22R Sy AN % - 22 24k,

2.5 AFECRERBESE 1L -22 RS0 Hr
WETR PR 20 ] R TR ZH L rs1179251 i i CC.CT e

7 152227485 {37 5, GG & FRIARUAS 4 2 T i PR RL 410
R, 2 AGIFRE (P <0.05) . &S,

x5 AEAX[ERBEBEIL-22 EESEMESN
& SIS EDASY WEAE PRI IR (n=23) PRV R AL (n =63) i P1H
rs1179251 {3 5,
cC 55 9(39.13) 46(73.02) 6.720 0.010
cT 24 12(52.17) 12(19.05) 9.19 0.002
TT 7 2(8.70) 5(7.94) 0.110 0.740
C 67 15(65.22) 52(82.54) 2.937 0.087
T 19 8(34.78) 11(17.46) 2.937 0.087
152227484 {37 5
cC 58 15(65.22) 43(68.25) 0.071 0.790
CG 26 8(34.78) 18(28.57) 0.308 0.579
GG 2 0(0.00) 2(3.17) 0.003 0.955
C 71 19(82.61) 52(82.54) 0.098 0.754
G 15 4(17.39) 11(17.46) 0.098 0.754
1s2227485 v 5,
GG 35 14(60.87) 21(33.33) 5.293 0.021
GA 32 14(60.87) 21(33.33) 1.662 0.197
AA 19 6(26.09) 26(41.27) 1.494 0.222
G 51 3(13.04) 16(25.40) 2.777 0.096
A 35 17(73.91) 34(53.97) 2.777 0.096

2.6 AFSCRERBBE MG R IR AKCF . s
IL =22 [IL - 22R 7K T PoRE 40 i 3 R 4L (P <

0.05) , [ JLF L IL - 10R HAess BTt 2
BX(P>0.05). W#%S6.

R6 AEAXSERBEBEMFHEIRAKFILE (X +5,pg/mL)
EEL) R A A AL (n =23) WE R RN LR AL (n =63) AL P i
IL -22 51.81+8.62 59.25+7.26 3.997 <0.001
IL - 10R 43.61£9.13 42.30 £6.31 0.751 0.455
IL -22R 39.33+7.22 48.08 +5.13 6.245 <0.001

L IL =22 g F A & - 22,10 - 10R Sy AR & - 10 5244, IL - 22R Dy A & -22 21K

3 itie

SR W Ry )L B AR AR DL TE P AR P R
T, BLIR A AR 2 P T R AR AT LRGSR
Y IKGREST S T LR GE  (HR AR AR A ER o)
BEBITRCRAE, T — R AL F AR P o
EVFBRIURTE TR AR, A A KRS
I, TRARTE S e Wi A BILR , oA S 3036 T L e
FRMSH o EE, 1L -22 RS HAENE T,
TEANTRIBIA T LA 46 400 ) sl 3 e 2 9 A S A A

SRRSO &R R B RS A XD Bt g
7 AL =22 LR S VEAE H B S e LA B 48 i 1k
PR R T EAEA, IL - 22 BE65 38 i 0T 5 55 %
TG LA Janus BG5St 5% 5 715 5l 1, D
/b b R A A pE A UE b R A0 B A AE LA G 53 B
Hh R A T LA B R 48 R T Bk R
B 28 9 e i B A BF g R IL - 22 3%
rs1179251 37 55, G S5 SR MR RAE I KAE &AL R
DI, — T A S8 Bl s R e e R,
12227513 A/ G R 5 N2 S g5 Bl s w AL A G,
75 12227484 {37 /5 L Kz 1s2227485 o7 5 2 25T
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AHFFTL4E S 7, rs1179251 {37 152227485 {7 14
1R TARBREXT IR, rs 1179251 {37 & CT JEH Y T 254 3
,152227485 i 15, GA K& [F 78 0] 58 15 2 Wity & 5 UGS Fe
TRA e, B275% 11179251 {37 5 1s2227485 37 j5 2 A5 Pkl
BE /N LS AU 8 S5 . ERTRFSE Y o IL -
22 Hjgm ) K A G R Y], HonT i  AE T LR
JHL R 6L b 1 200 5 G, DATIT A 128 i A= 3ot 8 v R
YERT . Bedh, BF5E") S BRI M F 2 98 A L M L 375 v
IL - 22 7K1 5 3 i TR, 3R TL - 22 APk S
BE NG E R A G, ARG R BR, R4 R
JLIL I L =22 (IL = 22R /K2 5 BE 4L, 1 3 4L A
FERTGIMTE IL - 10R 7KV 22 R o g it L. A it
FE N IL - 22 S 1L - 22R Z KL A 5 A fiEt
WO, PR AR RE S L AR ] 2 SR 40 rp 1L -
22R ZIRAFAEZ DA O, i 75 #5 M IL - 10R 3 75 %2
PE—PHRSEIESE . ABFFE 4, B S5 4his A
— . ARSI BTN N B A R W AR I BE L T -
22 SN GE bR AN M SR S B, 1P A Rz 4 e
SACYETE , LR S IE 50T , W iy A AR AR B B
IL - 22 A[ R R R GEASUER . AR R E
7R 151179251 437 5 LA K rs2227485 {3 j5 3L A B 5 (i 3%
IL -22 1L - 22R /K- R %), $2 7R IL - 22 ] fig i 1o
rs1179251 {57 f DA % 152227485 v S IE R L 50, 520
M3 IL =22 1L - 22R 7K, R4 5 2 LS U8 2
KA o BT W TR L AT MK B [V i 2 S A
Wi A R IR S A I g S R TR MR A R
RN B B B R RERE ) 5, ML SAE RN
FULSOL RIS A R S e R LI PR R
11179251 {3 /5 CC \CT JE[H B, 12227485 v i GG FE A
AU MG 1L -22 1L -22R KRR %Y, oRIL -22 5
R 22 A5 A I3 TL - 22 L = 22R KA RS
A R LIG R 22 B b R EEAE R, 40 Bl ol IL - 22
SERNT S 2 A S5 T i T — 22 7KOF-, 16 177 5% i 411
PR ARAE R, o £8 L AN [R] I R T

22 1 IL - 22 JEP rs1179251 437 5 D K 1s2227485
B AT BB /N LS U W iy 5 S G, rs 1179251 {37 15,
CT JLH A T 45 LA, rs2227485 fi i, GA FE[H AU RE
i W AIG B W R XURE, T ors1179251 4 o5 DL
12227485 {v pi Z AT BB 5 AUE LY IL - 22 K7,
Il PR 2% 70 ¢ R % W1 AW 9% IR 55 TL - 22 3 [
151179251 {37 5 LA K 152227485 37 5 2 5T BE 5/ L
SRR R By I O (R AR AN [R) bR v 2 ] X
ol o T B PR S, A e R I R A B, 5

Uk IL - 22 FEP 22 25k /N L SRV W Mg 2 B i e

A0
S& 30k
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g P SRR B VI BR R BT B 3D — CTBA 2 #I314R S
FRAZEHINERNEH N E

WmoB HeR FAEH KA

[ E] BH SOESIMBIIBRARRTRH =4k CT SO M AS MU& (3D — CTBA) BLLIX T AR 22 2 VLA AR 520
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Value of simulation through 3D — CTBA before thoracoscopic pulmonary segmentectomy in improving surgical safety and re-
ducing influence on lung function
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[ Abstract] Objective To explore the value of simulation through three — dimensional computed tomography — bronchography and an-
giography (3D — CTBA) before thoracoscopic pulmonary segmentectomy in improving surgical safety and reducing the influence on lung func-
tion. Methods A total of 104 patients with non — small cell lung cancer (NSCLC) who underwent thoracoscopic pulmonary segmentectomy
in Anyang Cancer Hospital between June 2018 and July 2020 were selected as the research subjects. They were divided into simulation group

and conventional group by random number table method, with 52 cases in each group. Patients in the conventional group were directly treated
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