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WAAEWENG L RNase3 JEPI 2 &P B H 8 K 5000 &

LR, And, B AR, Bx (TN Lz N EE, iR 056000 )

O E. BW WA LATEW (BA) 2L A3 (RNase3 ) A H % AWAR L Rk K5 A iE KRB A4 K
JME TR R TR SR 2022 F 6 A ~ 2024 F 6 A HRIR T da 2 AR AR Fobcig 49 110 4] BA BIUEABFR AT 5,
BN IRE S EARE S AZEE (n=64) Ao P TEM (n=46) , FIIIEZEIATIERGG)ILE A AT (n=82)
FRAHT BRI A E S H (MassArray ) % %oAs M) RNase3 2 B 152073342 45 &L B R, b2 FR S84 XA (RT-
PCR ) # RNase3 mRNA &k K-F ., J & BILIGE R FAH, T EBER A RS E B E £ F; JEL&M Logistic =12
AT RNASE3 L % &5k BA B Rbkeg £ 2, G5R S Euks, T EEMG@MEAF -6(IL-6) (21.49+3.0Ing/L vs
1321+2.84ng/L) , Me45% )8 (PCT) (19.16 £4.02wg/L vs 9.94 £3.15u L) B 2t & (=—14.568, —12.952) , A H W&
% (FVC) | "FRAE¥AA (PEF) | % 1 &8 A+ A 54 (FEVL) ¥ 2 BAK (=2.534, 3304, 2.011) , % BH%it
&L (3 P<0.05) . *THBLEAYLELE RNase3 & B 152073342 1% &k B A 557 34 454 Hardy-Weinberg -4 242 ( °=0.402,
0.689, ¥ P>0.05) , AABRK AN, SxtR4, BEMkE, PEELHCC, CAEBARES (£=35.008, 23.079),
Lt rhaz, B2EM CC, CAARBIMES (Y=1725) , £2FBA%TFEL (B P005) , SEpmmt, PEE
28 152073342 45 5.3 4 C 5454 B BA #IUSP R o % A 4 20 i RNase3 mRNA £ A K-EH 5, £2FAA%HFEL (=
19.622, P<0.05) ; FIZLM rs2073342 4% 5 4 4ir C LB BA #JUSL A fo 3 A7 4m e, RNase3 mRNA & A K& T k454 C
A A BIL (=4.169, 22.608, 3 P<0.05) , 344 Logistic &2 547 27, RNase3 LB HFI2 AR C RIBHER (CC
vs CA+AA ) % BA BILEHEMEIREE (P<0.05) ; AEA AA B 52 BE M ELTEEAAERS, LAAA AA %
WEBHARSEHRTARR ACE CC, £2FEA%ITFEL (F=11.858, P<0.05)., £t BA #£JLIMA &2 RNase3 mRNA
Fk At mE o R L, 152073342 15 5% A FAL A C B MAER (CCvs CA+AA) SZ BA BILEma e W&, &
A AA a5 &8 7 2R IR

KPR SRE NG BIREE A3; N2 BHREER,; [ RAE
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Relationship between RNase3 Gene Polymorphism and Its Expression Level
with Airway Inflammation and Glucocorticoid Efficacy in Children with
Bronchial Asthma

MA Huimin, ZHOU Xiaojing, LU Donge, YAN Yujiao ( Department of Pediatric Neurology, Handan Maternal and
Child Health Hospital, Hebei Handan, 056000, China )

=

Abstract: Objective To explore the relationship between ribonuclease A3 (RNase3) gene polymorphism and its expression level
with airway inflammation and glucocorticoid efficacy in children with bronchial asthma(BA). Methods A total of 110 children
with bronchial asthma admitted to Handan Maternal and Child Health Hospital June 2022 to June 2024 were selected as the study
objects. According to the severity of the condition at admission, they were divided into mild group (n=64), moderate to severe
group (n=46), and children who underwent physical examination in the hospital during the same period were selected as the
control group (n=82).Molecular weight array gene analysis (MassArray) was used to detect the genotyping of RNase3 gene
rs2073342 locus. Quantitative real-time PCR (RT-PCR) was used to detect the expression level of RNase3 mRNA.The clinical
data of the children were collected, and the differences of genotype and allele frequency were compared.The relationship between
RNase3 gene polymorphism and BA susceptibility was analyzed by unconditioned Logistic regression. Results Compared with
the mild group, IL-6(21.49 +3.01ng/L vs 13.21 + 2.84ng/L) and PCT(19.16 +4.02 . g/L vs 9.94 £ 3.15n g/L) in the moderate
and severe group were significantly increased(r=—14.568, —12.952), while FVC, PEF and FEV1 were significantly
decreased(=2.534, 3.304, 2.011), and the differences were statistically significant (all P<0.05).The genotype distribution of
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RNase3 gene rs2073342 in both control and study groups was consistent with Hardy-Weinberg balance law (’=0.402, 0.689, all
P>0.05), indicating population representation.Compared with the control group and the mild group, the CC,CA genotype
frequencies were higher in moderate to severe group (’=35.008, 23.079), Compared with the control group, the frequency of CC
and CA genotypes in mild group was higher(y’=7.325), the differences were statistically significant (all P<0.05). Compared with
mild group, RNase3 mRNA expression in peripheral blood mononuclear cells of children with C gene BA at rs2073342 in
moderate to severe group was higher, and the difference was statistically significant (r=—19.622, P<0.05). In the same group, the
mRNA expression level of RNase3 in peripheral blood mononuclear cells of the children with C gene BA at 152073342 was
higher than that of the children without C gene (=4.169, 22.608, all P<0.05).Unconditional Logistic regression results showed
that RNase3 gene carrying allele C or dominant model (CC vs CA+AA) was a risk factor for severe disease in BA children
(P<0.05).The total effective rate of genotype AA carriers was the highest after glucocorticoid therapy, and the therapeutic effect
of genotype AA carriers was significantly better than that of genotype AC and CC, and the difference was statistically significant
(1’=11.858,P<0.05). Conclusion The expression of RNase3 mRNA in peripheral blood of BA children increased significantly
with the exacerbation of the disease. Carrier of allele C or dominant model (CC vs CA+AA) is a risk factor for severe disease in

BA children. Genotype AA carriers had better therapeutic effect.

Keywords: bronchial asthma; ribonuclease A3; gene polymorphism; glucocorticoid;airway inflammation

A2 (bronchial asthma, BA ) DI IE R
JE AVACHE o SOV SRR, S /N LR DL B iz
RGP, FEROIR O Z . e . RS, — )
Gy R AR AR BRI AIG RZE S . Y
HIARALE] v A BB, TR Sl . esei Ty
BLRIAHDC, 2567 BN 1 22 5 v] fig 5 5L BR A
HWRZ &M (SNP) X, Hik, X BA £JLTT
1 XU O A P T T SR T B O, Ao
15 fili A3 (ribonuclease A3, RNase3 ) i [H & 4% %
HWRHEFRGZ—, T 14 550k -, /B9 BA R
Gy IBIEH, TSR IR RN T H, XMEA
FEAE TR A AR T A ORRE Y T P 24 BA
KAERT, FERR R AR AERE B IR, B
WEIRAGE TR o8 s, (A E RN ) BRI SS ,
AT 38 1A X 45 o o R s 8 0 1 U P
W R ST R 2 H ATTRYT S I M B AT S PR 24
Y, BENEIN/D BA EVERRAN EHARE | R
S8 3 A AT ARSI S e B R AR, AT LA
fefi iz g A AR R BN R34 4 ~ 6 IRIEADE] 1 ~ 2
W AR g 3 a2 43T BA #B L RNase3 2 [H £
A B LRV B RAEFEBE SR T Ry 7
BMIKFR, FAERAM BA 5 AR, DI
IRERGRTT P =
1 #MR5FE
1.1 #Fab % 12022 4F 6 H ~ 2024 4F 6 AR
T A AR B S 10 110 151 BA HLVE AR5
% (g ) , HpBYE 68 B, Lotk 42 fil, 5
AL 4.80£1.32 %, IRTEFE4L 15.61 = 2.08kg/m’;
MG A BE g 16 ™ R E 7 MR (n=46) Firh
A (n=64) . PIARHE: OFFS JLEZLAE
B2 W5 B IR FE e (2016 4ER ) ) 1 BA 2 W
PRAE s @QE IR KN QIR RFERISEEE . HEBRARIE:

O —AH WA BT Z OB TSR iR s
QXAEFILBIE L EFH; QI LE =, W
ARG HAGE . LA A HB R T i 2y PR A e 2R 1 7
fat A () L35 g X RE A (n=82) , Hih B 45
B, @ik 376, FIERE 4.65+1.44 %, (REIR
#15.38 + 2. 12kg/m’ . WLELLH 5 0] RAALAEME R | A%
IRTEFREOT 22 7 G248 L (1/7=0.749, 0.752,
0934, ¥JP>0.05) . AWFFREEBERIZE RS
eI AT T LB A )2 (ATt S5
20220601B) .
1.2 B 5RA @B (Thermo 24
F), NanoDrop2000); =& B} %€ 't 2 A Bl 5% K WY
(26 ABIAH], ABI7500) 5 4RSI AT HTY
( TR IR YT B F A A BRA ], sunvou ) 5
Trizol( LI FFIRAEMRHEARA A ); 5% 54457
% (Thermo 2\ ], 4368825); IL-6 ELISA i & (£
= RAEYIATE, P1325) .
1.3 Fi&
1.3.1 R e . Yt BT BA i Bl 35 Rl Ok, {2
FEAEWY . MEB . IRE RS MR [ F ) il A
( forced vital capacity, FVC) , FFUZfEIE(E ( peak
expiratory flow, PEF ), 5 1 #MH IR F (forced
expiratory volume in one second, FEV1) ]; il %
JEFERR [ 14U -6(IL-6), FEFSZER (PCT)].
L32RI7 Ik 5% (MR R R M AIT
TEJLBH FH & 0 (2018) ) 7', &Fxf i a4
3 191 el D A1 790 R A A s s 1 TR B ([ 2 b v
H20140475; #i#% 2 ml: 1 mg) FE4kiAI7, BN 0.5
mg/ K, 2 K/ K, F 12 min {245858; hEEH
3o 911 FH e 9 B I A A M 2R PR AR T S AR TR T, 1.2
mg/ W, 2 /K, T 12 min 45 255¢8E; WiHE1k
SRR 2 J . TS AL SR I L, oA S RPEAh 45
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WA WEK PRI R E SR IEAE G, FEVI
IRITHIIGIN 25%; A%k EibiEtkikss, FEVI &
JRITHIHEIN 15% ~ 25%; ol EalietR el .
133 FEARES AT SRETA ZIEH R EH
Jél il 3ml T EDTA $i € B 2548 11, 2 000r/min 5.0
10 min, HCE 355 B S e e (ELISA) 157 &2
M IL-6; R AfL2E % 6E: (ECL) Kl PCT; BUTHE
21 DNA RG0S E Ul PRI A FEAR 1 L
ZH DNA, MG S50 BT TR DNA Ak
FatifE,

1.3.4 RNase3 & [K] SNP £ . {#f H MassArray &

%1

4 %} RNase3 3 [ rs2073342 v S b fr 0 M, &84t
PCR JZJif: 95°C 4min, 94°C 25s, 55°C 32s, 72°C
Imin, 240 MG, SR J5 R FH O B 2 i 2 By
PCR 7=y it B W A% 7R . 37°C 25min, 80°C
10min, FRHEFTELGRIEAEf S0 . 95°C 120s, [95°C
30s, (60°C 35s, 70°C 5s)] 3t 38 MEH . MAZE IR
THRLACSS IRIRE, 2k B AT = ) e AT
SRR, RIS, Typerd.0 B A4 b 3L 4
RIZEIR . RNASE3 K rs2073342 {57 5 B9 5 1 4 FF 4]
W, mAETAY TR (1) FRAFEA .

51475

H LS9

IRl

152073342
152073342 GEAfi |4

5’-GTAGATTCCGGGTGCCTTTAC-3’
5’-CACTGTGACCTCATAAATCCAGGTGCA-3

5°-GCAACTACATAGAACCTCCTTC-3’

1.3.5 RNase3 mRNA 7K F A . B 4113 = 25 18 41
i1 2ml T EDTA $rE 5258, 4 C44F 2 000
r/min 2 /0> 10 min B [E] (B 40 A, Trizol ¥ # 17
S RNA A FEHRL, 00 5% S ) 08 RNA S5
cDNA, L) cDNA MHHRE1T RT-PCR 2 [, SC5it
T CERY SO 93°C 225, 95°C 125, 65°C 20 s,
40 MIEA . LUH I -3- BRI S (GAPDH) ShPY
% ( FEB1Y). 5-ACAGCAACAGGGTGGTGGAC-3';
TSl . 5-TTTGAGGGTGCAGCGAACTT-3')
FiehE 27 2% 9 11 RNase3 mRNA Axt A,
14 it F o4 RF SPSS23.0 # 4 xf K4 b 17
GEA 0T . THEBCRORILL n(%) s, ZHIA] AR
0K FFEIEAS AT ORISR + frii
(xts) FRow, A0 EECRHMSFEA ¢ 4 50 sl B ]
#7227 M1 Hardy-Weinberg 35t 1% V-7 B 6z 5 % A
AR FHEHATIEAL, P = 0.05 A NSRBI R LTS
G-l e A AR S5 Logistic [M10943#T RNase3 &
WL S BA HEPERCR . P<0.05 N 2EHFHA
Giit=E
2 R
2.1 BRE4SVEEMAE K ES M ELAE X S
ARrd IR 2. SR, EE IL-6,
PCT Bl & F} &5, FVC, PEF, FEVI B i F&{%, 2%
SEASIFE X (3 P<0.05)

®2 RBEASHEEASERESHIIEEEXER

Pb# (Xks)
iH R (n=d6) TEEEA (n=64) P
16 (ng/l.)  1321+284  2149+301  -14.568 0.000
PCT (pgl)  994+315 1916402  -12952 0000
FVC (L) 2,08+ 041 1.84 £ 0.54 2534 0013
PEF (Lss) 397043 3.71£0.39 3304 0.001
FEVI (L) 152041 138032 2011 0.046

2.2 Hardy-Weinberg it 5 -F#7 E 403 W3R 3. Xf
HEZH FIOULZE 41 RNase3 35 [H] rs2073342 v 55 35 [ 7
43 A5 Y754 Hardy-Weinberg -1 & Ht (1°=0.402,
0.689, ¥ P>0.05) , HARMIELE.

% 3 RNase3 ERE 152073342 {if &2 Hardy-Weinberg & &

EEERL

XA (n=82) TEHL (n=110)

SNP EERAR ——— I —" —
A ST e G 7o G 75 G o4
CC 24(2927)  26(31.71)  37(33.64)  40(36.36)
2073342 CA 36(4390)  32(39.02)  54(49.09)  48(43.64)
AN 22(683)  24(2927)  19(17.27)  22(20.00)
23 AFRL, BEAfed £ E 4 RNase3 AH £ 5
Mrkds W4, SXIRA . B R, HEE

4 CC, CAZEHMEA g, ZRAASRIT¥EX
(1=35.008, 23.079, ¥J P<0.05); 5% R4 LK,
BREE CC, CA BEHAMN R, ZFHAGIMEE
X (*=7.725, P<0.05),

x4 JHHRE, BREAIMNPEEHEAR RNase3 BERSSMHLLE 7 (%) ]
MR v A WA s PEEH R s P EEA
i XL (1=82)  BEAL (n=t6)  PEIELL (r=6l) —— M
b4 P b4 P X P
B o cC 5(6.10) 7(15.22) 30(46.68
CA 55(67.07) 35(76.09) 19(29.69 7725 0021 35008 <0001  23.074 < 0.001
AA 22(26.83) 4(8.70) 15(23.44
AR C 65(39.63) 49(53.26) 79(61.72
N 996037 0674 190828 2419 0120 10657 0.001 0.671 0.41

2.4 RF] RNase3 A FH A& & )LIFE o3 A 47 4m

RNase3 mRNA £k b UK 5. 5 FHMIL,
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FREE A 152073342 v A3 C FEFE BA LN
IMEMZ A RNase3 mRNA FikKETE, 25
BHASG R (P<0.05) ; [F4HN rs2073342 fif

JHERT C JEH BA fLAMNE LS AZ 41 RNase3
mRNA AR T AR C B IL (=4.169,
26.667, 1 P<0.05) .

=5 ZA[E] RNase3 EFE % & JL PBMC [ RNase3 mRNA FIALLE
oA BEA (n=46) HE L] (1=64) t P
RNASE3 £[4] 152073342 fif i C 2R 2154042 3954051 -19.622 0.000
AL C IR 1.81£0.36 1.83£0.38 -0.278 0.781

2.5 RNase3 AF % AL BA &) &M ILE
6. KFHARSAF Logistic [MIAREEMER 4R850 Hr s

7R, $57 RNase3 JE[A C sl A5 (OC vs CAHAA )
J& BA HLEIEAIGERINZR (/=11858, P<005) .

6 RNase3 £ F 152073342 i = S MEER RIREEE T 5 BRI KB
SNP TR SEH Y FIE OR(95%CI) P KEIEJF OR(95%CI) P
RNASE3 J£[K A o 1.000 — 1.000 —
CA 0.921(0.113~1.933) 0.184 0.865(0.287~1.946) 0211
AA 0.527(0.311~0.943) 0.015 0.541(0.274~0.884) 0.027
biZis o 1.000 — 1.000 —
CA+AA 0.877(0.197~0.974) 0.021 0.785(0.257~0.948) 0.011
53k AA 1.000 — 1.000 —
CA+CC 0.524 (0.216~0.841) 0.037 0.567(0.295~0.874) 0.058

2.6 RNase3 & B rs2073342 1% .5 5 4 & R & 57
B KRBT LI T, FENTY AA HEHT S0 R
BT EIRIT G BA R R, FEER AA #E R
IFRARCREEMTRREAM ACH CC, Z5HA
Giitra X (F=11.858, P<0.05).
%7 RNase3 EE rs2073342 U S GHER RFETH
BIKEBEDHT [ (%) ]

12073342 fii i CC (n=37) CA (n=54)  AA (n=19)
B 9(2432) 28(51.85) 16 (84.21)
AR 12 (3243) 16 (29.63) 2(10.53)
T 16 (4324) 10 (18.52) 1(526)
BARE 21(56.76) 44 (81.48) 18 (94.74)

3 itig

BA JZHIAERANME, WKL ANAE S T k4S5
HAEILEIZ SR ERIERIE, Wb 2 EN |
BERIMF A HAE IS R 2t o 0 T2z
Wiy 2y SR DU K B2, T A IO Y Bl TR B RT3
W%, RNase3 fA7EFZHTRZ AN, H fumnE 224
PRI B IK p R124T "R AR IR = IR ,
MR T BRI B 7 8 A stk 1 2=
RHFTENIY T2 A T4K BA Y 5 R, 48
5% RNase3 SEH 281 BA B A, i
1 Je SRR AR LR SRR

AW, 75 R PR 20 1 S 52 A A
I FEAS A BURE TR T BH 5 13 K F 2% BT
5P B B R A, HoaT S S i R
20 A N S R B U, R BB - TR BOTE A
AR - 59 - EHE - LR B i, =
)R iRIE R E R AE " AHESY BA )L RNase3 it

152073342 i s o3 A 25 5%, W N4 RNase3 3t
1s2073342 {37 14, C, A S50 FE PRI % 5 v 5 i 4]
ToESR, HEAMITMAEAR R D, R —
M, HF—L i Bs, P EEYHJL RNase3
mRNA 7K 35 5 TR AL, XK BA L] fE
TEAEW LY EOS #4975 5 EOS Ul R 4E ", 7EIFI
TE R I S A W B RO e SR AR R e AR B
AR AR RN T S8 EOS 1h 4k, WEMRIE IS 74K
FIJ& BOS G 5 BBt R 1, 51 =4 il
WU . RSt 2 AU B e, W AR
WLE N EOS G RE, HoaTifh <l Rz, i
SRR AR, SECGE ROV R L dE
&4 Logistic 1437, #5787 5L C i b AR
# (CC vs CA+AA ) J& BA TIEMER FE 2, 1550
RNase3 J&[H 152073342 i 5 £ A0k 5 JL# & 4 BA
A, A C R T RERA fin L3 BA S K
BEAN, HEHE C FE R JCTE a] Pl 17 B2 B H A0 i
RNASE3 mRNA FRik ¥ FARMEW C R H, 3
KR AA #5528 B B R IR )T B ROR e o
Ui rs2073342 Z2 25 1% ] 38 1o 52 i RNase3 & K 719
SR PER SZ e H = g v BH B8 - SR L D RE )
KA, MR BA By bt U, 24 RNASE3 /i &
P55 B G AL, PTRE Th2 B Gy, 2
(A 40 B BR 7~ TL-5, IL-13 43340, 3% B Sk 40
IR 9 0E S5 [R]ASTE EOS T 1 i a2 12 s R
PERNE, RSB AR S RO, SRS

Zi L prik, BA B JLAME I RNase3 mRNA
FEIRRERE N I R, MR AR C sk
R (CC vs CA+AA ) J& BA HLEREMER N K,
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FEINEY AA HETEIRTTRCR AL, A ROt — 2
INHECUE N 5 5y B R AR R G R, W3R
A AN ol v N S T S VSRRV R i P

WM o (EAHITFEREAS B Qi 2L,

B LULEE T H]

HA A PE— M2 RNase3 J&[K 8 £ S0 19281k,
TRAIRZE LT RNase3 [IWHEIIG T SR NS, AAEHER
ITIRIES, MEE R ETG .
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