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A5 Pk B 58 BB )L BPIFAL JEP 15750064, rs1078761 5%
BV 5 Wi By I8P 18 I E o
T A, Bz, R4 (KIREABEMERPEER LR, ILPERIE 046000)

O E: B HKALZEHERF X (AR) EF5 BPI#H & &4 K%k Al 1 (BPIFAL) A B 15750064, rs1078761 4% & %
A Geker BB £, Tk RI2021 3 A~ 2024 F5 A KB EFRHEATERKEH 136 6] AR 556 4
B st %, b2 ~ 10 %, HF 70 4] AR BI)UAEE s B UL 66 4] 46 AR AP, KE BILERTIAF, &
FE2H7 A 54 (MassArray ) A %3t BPIFAL A B rs750064, 151078761 42 53k 47 A B oA, i 20 K B & o A A
Six KB IR R0 £5F, 3E &4 Logistic 12 2 #7 BPIFAL 2 B rs750064, 151078761 4% 5 57 AR B )L % 5 Btk a8 %
M, BR OSxBAE, WEREY@MIENE -6(0L-6), A —AMNLR (FeNO) | %3k % 4 E (IgE) R+ B HFIt
&, RAMEE (FVC) KFRFHEAK, 2FELARITFENL (=-22.648 ~ 4879, ¥ P<0.05) ; sFRLLL WAL
BPIFA1 2 B 15750064, 11078761 4% & 3 B A 577 34 45 & Hardy-Weinberg F#7 % 4 ('=1.492 ~ 5.549, 3 P>0.05) ,
B A AR EOME, WL BPIFAL 2 B 15750064 4% 5 69 45 A B T Ao L B A TT, 151078761 4% 5545 F A e 2L B A
AA S FE &G TAIBA, £ BH%HFEL (=8.251 ~ 10273, ¥ P<0.05) ; 3E 54 Logistic &2 o7 2%,
BPIFA1 3 B 15750064 1% % 78 3t BAEEEA (CCvs CT) F, CC A B A3 A & B KIeK T TT A B A4 4 % (OR=0.537,
95%CI: 0.276 ~ 1.804), ZHALA (CT+CC vs TT) e fa AR (CTHTT vs CC) T, 15750064 15,5 % k5 AR £IL%5
8 BB Kb 2B 2 F LA gt 3 55 (39 P<0.05) , BPIFA1 A& B 151078761 15,5 /2 % B4R (GG vs AG) T, GG
S A A B R KUK T AA LB A 355 F (OR=0.498, 95%CI: 0.176~1.205); AR (AGH+GG vs AA) Fo &AL
A (AG+AA vs GG) T, rs1078761 45,5 % &Mkl AR &)U 6) B b XM £ 5 B A %it 5 3L (3 P<0.05) . /£
PEE R F G, 15750064, rs1078761 45 5 2 Z AP AEEEA T 55 AR JF & i 09 R s MU #) X B, 27 AR &
L (¥ P<0.05), £5it BPIFA1 AW % A5 AR B)L%w 5 B 2%, AR %)L 15750064 4% 5K B A TT 4% 4 %,
151078761 1% 3L F A AA 45 # B 5 R A vked,
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Association between Polymorphism of BPIFA1 Gene rs750064, rs1078761 Loci
and Susceptibility to Asthma in Pediatric Patients with Allergic Rhinitis

PING Nan, WANG Xulan, WU Pingping (Depariment of Pediatric, Heping Hospital Affilited to Changzhi Medical
College, Shanxi Changzhi 046000, China)

Abstract: Objective To explore the association between rs750064, rs1078761 loci polymorphisms of BPI fold containing
family A member 1 (BPIFA1) gene and susceptibility to asthma in pediatric patients with allergic rhinitis(AR). Methods A total
of 136 cases of AR admitted to Heping Hospital Affiliated to Changzhi Medical College from March 2021 to May 2024, aged
2 ~ 10 years old, were selected as the observation group, including 70 cases of asthma with AR, the control group was 66 cases
with AR alone.The laboratory indicators of the children were collected, the rs750064 and rs1078761 loci of BPIFA1 gene were
genotyped by MassArray System.The differences in genotype distribution and allele frequency between the two groups were
compared. The correlation between rs750064 and rs1078761 loci of BPIFA1 gene and susceptibility to asthma in children with
AR was analyzed by unconditional Logistic regression. Results Compared with the control group, interleukin -6 (IL-6),
fractional exhaled nitric oxide (FeNO) and immunoglobulin E (IgE) levels in the observation group were significantly increased,
while forced vital capacity (FVC) levels were significantly decreased, with statistical significance (r=—22.648 ~ 4.879, all
P<0.05).The genotypes of rs750064 and rs1078761 of BPIFA1 gene in control group and observation group were in line with
Hardy-Weinberg equilibrium law (y’=1.492 ~ 5.549, all P>0.05), indicating population representation .The distribution
frequencies of allele T and genotype TT at rs750064 of BPIFA1 gene and allele A and genotype AA at rs1078761
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locus in the observation group were higher than those in the control group, and the differences were statistically significant

(=8.251 ~ 10.273, all P<0.05).The results of unconditional Logistic regression showed that in the co-dominant model (CC vs
CT) of 13750064, the risk of CC genotype carriers was lower than that of TT genotype carriers (OR=0.537, 95%CI:

0.276 ~ 1.804).In the dominant model (CT+CC vs TT) and the recessive model (CT+TT vs CC), rs750064 polymorphism was
associated with the risk of AR with asthma (all £<0.05).In the co-dominant model (GG vs AQG), the risk of rs1078761 in GG
genotype carriers was lower than that in AA genotype carriers (OR=0.498, 95%CI: 0.176 ~ 1.205).Under the dominant model
(AG+GG vs AA) and recessive model (AG+AA vs GG), rs1078761 polymorphism was associated with the risk of AR combined

asthma with statistical significance (all P<0.05). After adjusting various factors, rs750064 and rs1078761 were associated with

the risk of AR combined with asthma under the three genetic models, and the differences were statistically significant (all

P<0.05). Conclusion The polymorphism of BPIFA1 gene is significantly related to the susceptibility of asthma in children with

AR. TT carriers of rs750064 locus and AA carriers of rs1078761 locus are more likely to develop asthma in children with AR.

Keywords: allergic rhinitis; asthma; BPI fold containing family A member 1 gene; gene polymorphism; genetic susceptibility

AR WM &4 (allergic rhinitis, AR ) J&4F W P
AN i AR 1 5 R A ) S R R R IR A M S P
PR, /NLBEARH DL R g M T L
BT W T A R G AR R, SRR
Wi ROV, Y AR RAE 0] T &IERf, 45551k
KRG, PR AR P WA R,
T AR fELIEE NG A5 35%, WERi i L AR &
G2 N 54%, IR PR OCERME SR N LR R AR AR
X3 PR AR e A TA TR B RS RS R R AR
Wi 14 & A= e v e B AR T, {EL I Wi 114 9 B R
AR A B 18t e BPT T &40 & 5Kk
A B 53 1 (BPI fold containing family A member 1,
BPIFAL) i T4k 20q11.2 |, @A T FIFIEIE
R T BRI GE bR, HE5HIE A%, TR AL
BiK 14€, BPIFAL A1 (1 BPI 25445, 5@ i 35470

B MiZE- & (lipopolysaccharide binding protein,
LBP) 5 g £ B¥ (lipopolysaccharide, LPS) F %k
A BHIT LPS 5 i Toll #5214 4 (toll-like receptor,
TLR) f945& AT 240 & £ 1 . BPIFAL £74E
TAGE LRz gt WX AE R AR T
&, BPIFAL X1 285 ] B <35I BPI & 1Y
Rg, E FEAA B IRz, S
T 5y 32 B AN BRI, 1 T M 2 A B A0 23 ™
FREE Y BB BPIFAL [N £ &M 223 AR
SOLRBL XS AL R UL R, B TR ) e
PR, (RIS I RS PR R 3R S S T
A Z MBI OCIRE, SRyl 2 A1 A 05 BT T SR ek B 2
TR, AT EE ST AR B kAR U A AR
Bt SR ST AT B 7E 3T 1s750064T/C,
rs1078761A/G i S 2355 AR [ LN 5) e 1
KER, LU im R s sanyr i ite 5.

1 #MRIERE

1.1 AFrst % BEHC 2021 4E 3 H ~ 2024 4E 5 H K
R BE A BE B AT B2 B icia iy 136 4 AR i 91 A A
FEXG, Fir2 ~ 104, o 70 ] AR B LEERG

JoERA, HHE 316, Lot 39 fl; 66 il LAl AR
XS RRAL, Bk 38 4, Lotk 28 il WA AFRHE: D
A OLEARNMESRSKFNGITIRRE ) 1 AR 1)
BibRE s @I kRIS OL#E R AE
Wi 2 Wi 5 B iR FE FE (2016 4FRR ) ) HP O&F MG (1)1
WikniE Vs QR ER e HEBRbRiE: OIF A& &
SR BER. Brh iR S A SR, @3
KERCSEIE KB #; @ S Rpefai gL,
WELLH S50 HRZH SR LERERBERE (P L 4RI ) TR,
EF TG FE X(F/=2.401,0.237, ¥ P> 0.05),
AHFF ST B T A LY B[R] AN B e (e PR
Rt (FFALSCS: 20210302A) .

12 MEL5XA @SR T (Thermo 22
], NanoDrop2000), SZRFZEFGER A B s i (5
[ ABIAH], ABI7500) , ZNJESIEIE /AL (G
B Ik YT B B A BR A A, sunvou ) , il
DB RIMASL (1G5 A= PR A R R, 3000-
1), B s B A (R 5t i 2R 2 A BRA A,
NORMAN ) , Trizol( A T A4 TR AR 5%
4 B\ 7], Bioteke Trizol), DNA #2HURH| & [ X
HRAEAEHE (dbnt) fFRAF, DP304 - 03], %%
SEIR I & (Thermo 2 7], 4368813), IL-6 ELISA i
Fla CEaREYARATR, P1325) .

1.3 7k

13,1 JRYT 7 B W 2 T i R VR T A8 L 1
Ft R I (2021, ) )X B LT A A
A Hb 23 R B VR (1] 25 b o H20203343 5 FLA% 2 ml:
0.5 mg) ZZ1LIGT7, B 0.5mg/ 1K, 2IK/ K, ELIRTT
ZANA USSR R R LA 7 4 1.0mg/ IR, 21K/
K, WA M S IR B S5 AIRYT , R E0RYT AR
A S o Bl e A 2 ~ 4 JRLJGRE RS PRV e 1 5
KB /M, dERER L2530 8] JC 8 RE Ik

132 GORMEE: WU T AT G JERE BERE, AdE G
TI6E [ FH J1 7% & ( forced vital capacity, FVC) . I
W 4 fE (peak expiratory flow, PEF) . 28 1 FbH
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J1 S %5 FH (forced expiratory volume in one second,
FEV1) ], SIERAEFES [ 4/ 2 -6(interleukin- 6,
IL-6), MRS —%F LA (fractional exhaled nitric oxide,
FeNO) . %8k E (immunoglobulin E, IgE) ].
133 FEARE S REFALILERSH
& bk i 2ml F EDTA Bt 5 5 25 & h, 3 0001/
min Z.0 10min, 2042 10em, B IR BT
FPEWF (ELISA ) a0 @A IL-6; HGT Heihik
Rl IgE; BT TE % I DNA $2 U5 & 45V Ui
RPUTA AR FL N4 DNA, i LMkt
FET AT DNA B9 HRE (100 ~ 130ng/wl) sl
(2.0 = Ao/ Aosonn = 1.8) &
1.3.4 BPIFA1 £ [A SNP £l . i Ff MassArray R4t

% BPIFA1 22 rs750064, rs1078761 v 5 -4 7434
2 1 PCR [ )i, PCR JZ I #2 ¥ A1: 94 °C Smin;
94°C 20s, 56°C 30s, 72°C 1min, 3t 45 MEH. 4K
S SR RV T O il =5 [ PCR 772 4 v it 5 1) ot 4R %
e, KW ARFFE N 37°C 20min; 85°C 5min; -iF
T SEE A S N, AR Z5 R e 94°C Ss; [94°C
55, (52°C 5s, 80C 5s)] 4t 40 NME . MAZEERT
PR IS AR RS, X PR e =4 T LA 4li Ak
JEATA R RE, TS RS B B AT 40T
{8 B Typerd.0 H Ak b 2L 8 /3 B 45 5 . BPIFAL 3t
A 15750064, rs1078761 S B HFHI WL 1,
AETAYTRE () BRARE .

* 1 Elkz)=2]
A AR TS
15750064 5-TTCTCTGCTTGATGGACTTGG-3’ 5-CCAACTCAGGCAGGACTTTAT-3’
1750064 159y 5-CATTCAAGGTCTTCTGGACAGCCTCAC-3°
151078761 5*-CTCTCGGCATAAAGCTCCAA-3’ 5*-TGGATCCTCTCCTGCTTATCT-3’

rs1078761 JE{HE |4

5’-AAGTCTGTTGAGGCTGGCTGTGAA-3’

1.4 %t aodr RH SPSS23.0 &t Bl A7
Giitofortr. HEEER L n(%) For, diE iR
FHARSTREAS o BB s A5 A IS A T R PR
B+ bRifEZE (3s) Fon, 4LIA]HRCR B A ST FEAR
¢t K5 ; Hardy-Weinberg jit 14 - fif J& K6 56 XF B AT
FANEHATIFAL, P > 0.05 TA LD BB 54551
S EE, dE S Logistic [8105 434 BPIFAT Jt A

%2

15750064, 151078761 {3 5% AR fE LR S JEA: 1)
XM, P<0.05 MR HASIEE L.

2 H#R

2.1 WmAMiie, Al XmEEAkk WWE2, 5
Xof PR ZH s, WER4H IL-6, FeNo, IgE /K& T+
=, FVC KRR ERL, ZREAZIIFE (3
P<0.05) .

FERMINEE . SBREFEFRILE (3+s)

| XTARAL (n=66) WEEAH (n=70) t P
IL-6 (ng/L) 12521 +20.84 148.49 +31.01 -5.107 < 0.001
FeNo (pbb ) 4128 +2.73 50.83+2.17 -22.648 < 0.001
IgE (1U/ml) 256.16 + 5841 319.24 +43.15 -7.191 < 0.001
FVC (L) 238051 1.94 +0.54 4879 < 0.001
PEF ( L/min ) 53.975.61 53714575 0.267 0.790
FEVI (L) 124034 1.22+0.40 0.313 0.755

2.2 Hardy-Weinberg -F # # 3 UL 3% 3. XM
5 Wi 92 20 BPIFA1 % A 15750064, rs1078761 {7 15,
x3

[ 35k K 74 43 45 £5 4 Hardy-Weinberg ~F- i & 4 (1
P>0.05) , HARARICERE.

Hardy-Weinberg 5 & FEHR I 45 R [n(%)]

KL (n=66) )

WL (n=70)

2 2
oo BNR owm meomm ¢ T sm T g !
15750064 T 20(3030) 13(19.70) 31(44.29) 277(857)
cT 19(28.79) 0A848) 5549 0062 2637.14) 33(47.14) 1498 0473
cc 27(4091) 2(31.82) 13(18.57) 10(14.29)
151078761 AA 23(34.85) 20(30.30) 33(47.14) 28(40.00)
AG 13(19.70) 190879 1492 0474 23(32.86) 345.71) 2549 080
G 30(45.45) 27(4091) 14020.00) 10(14.9)

23 HAERA S AME LE4, WEY BPI-

FA1 A rs750064 137 5 557 KL T FIJER R TT,
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151078761 o s S i FE [ A FIFEDIIY AA SM A 5 5
TXIR, 2R HEAgFE L (¥ P<0.05) .
*x4 15750064, 151078761 i EEE 4570,
EMEFEMEMLLE [1(%)]

MM WA

24 BPIFAl A F £ &M RB @AY T &
My XB oM RS, LUEESE (AR K1
Wit ) PSR, DLAES SNP A7 5 R R |5 AR
YEAT 4328 9R 451 Logistic [1A 434, 455 5%,

15750064 7 ;5 7EHL B PERAY (CC vs CT) T, CC %A

H =66 (=0) D R R R G T TT S (OR=0.537,
750064 fi AL T 203030) 31(44.29) 95%CI: 0.276 ~ 1.804); I 14 % & (CT+CC vs TT)
CT 19028.79) 2637.14) 8251 0.016 HIEAHERR (CT+TT vs CC) T, 15750064 AL Za54E
CC 208D 1185 E{XR ?&JL%ﬂﬂ”ﬁE‘J%ﬁMFﬁB‘E}%'f&Fﬁﬁﬁﬁﬁﬁi
X (HP<0.05) . rs1078761 fi7 s 7L AERE (GG
FOHATSOUAT0 8686wy VSAG) T, GG IR A LT AA JEH
C 73(55.30) 52(37.14) AIHEHF# (OR=0.498, 95%CI: 0.176 ~ 1.205); ik
rs1078761 i JERE  AA 23(34.85) 33(47.14) iR (AGHGG vs AA) FIfEPERIR] (AG+AA vs GG) T,
AG 13(1970) 236286) 10273 0006 TS1078761 PLAiEASHES AR MULEANG Y o UG
GG 30d545) 142000) etk 22 R BA G L () P<0.05) o TEAREA
W5, 15750064, 151078761 {37 s £F = F it L A 7Y
FIER A ST0 BB T AR LR R KR, 2 5 AU
G 73(55.30) 51(36.43) Giiteis X (¥ P<0.05),
x5 BPIFA1 £ 15750064, rs1078761 ML ZAMEEREIREEE T 5 BRI KBRS 47
SNP el SR HIR OR(95%CI) P KEEJT OR(95%CI) P
15750064 BidiAi3 TT 1.000 — 1.000 —
Cr 0.838(0.312 ~ 1.815) 0.157 0.847(0.223 ~ 1.196) 0.181
cc 0.537(0.276 ~ 1.804) 0.035 0.521(0.167 ~ 1372) 0.037
AL T 1.000 — 1.000 —
CT+CC 0.806(0.387 ~ 1.486) 0.028 0.814(0.201 ~ 1.525) 0.030
Bt cC 1.000 — 1.000 —
CT+TT 1.487(0.682 ~ 2.847) 0.022 1.498(0.471 ~ 2.821) 0.025
151078761 AL AA 1.000 — 1.000 —
AG 0.746(0.252 ~ 1367) 0.284 0.753(0.287 ~ 1.324) 0.209
GG 0.498(0.176 ~ 1.205) 0.033 0.517(0.188 ~ 1358) 0.030
Ak AA 1.000 — 1.000 —
AGHGG 0.705(0.294 ~ 1.394) 0.019 0.711(0.283 ~ 1.256) 0.022
Bt GG 1.000 — 1.000 —
AG+AA 1.637(0.832 ~ 2.576) 0.021 1.642(0.746 ~ 2.540) 0.026
3 g IR m AFZ TR, T A2 B B TR R AT SR

S - SRV BB R A AR S
AR R E RH 3O, AR I RS e
M SMTI AR s [, AR 51 & A RAE KN BRI
8 9 1 128 JO B T WP T B NI T AR
R, B A i AR e S At A
LR o) B / s i) 2 5 | R i ) — N BB R,
PEDTFERIT, ATRTER A AT B SRR ) 5
JEREE | W 2B R 25 S 2 BOR IR T A SC SR R /Y
AT IR Z 350 (SNP) " %k AR [ LEENG &)

BHAMFR L2 ~ 10 &)L, #ll BPIFAT S
15750064, 51078761 P> SNP fi &%, HIATHEEH £
BYES AR BULEEm RSO, B IS HEEYT
A TR AR AN AU A | s R R
TR ) S —TEBRZE, I ANA 2 Wb AT 25 TR AT Jin
B BPIFAL (R H, HAFAE T 2T bk g i
o, BPI W N 3t S IR IR 245 &, 1 C ohdh
AT AWEAM R, s b PR A X R R
WEEF, S s M, A FE PR B A B e
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AR N PR IR Byl . RRR M S LR 2 g ok
DX 3ol 15 PRI S AF DG, L e e R 2 A i il 3R
FEIH rs1837253 of mi i 48 e M B VE T 4 2 A%
Wi AU LA PRV E T, ELX R SR IR T K367
HEBIPE T 4HA 2 AU AT L Bk L 4 A pl R
PR 245 ke 45 E /R ] U, BPIFAT JE B S 37 X
151047595 5 TPt Z i F5 A F (interferon regulatory
factor, IRF ) 254G S d%E i, JF5 BPIFA1 mRNA
ik, 5 AR BILEERGA7E R EHOC, HS 5Pk
A GRE . PURINL . WEIRMER AN RAE . R
FR A5 A P AR Y AR5 K P 41 BPIFAT 2 [
TEA R 25 3577 Hardy-Weinberg - 6 56;, 25 5 i
IR 2L AT AP, Wi T
YN IR FEREIARAE SR KOE A AR R e IR A
HIE s A AL T BSIERE . WIZZ4H BPIFAL
It A 15750064 37 15 1Y 55 3 56 K] T FiJE [ 7Y TT,
1s1078761 o7 f5 2507 KL R A FHFE D B AA J A 4 %
e TR IR A, $2 78 1750064 7 5 B R TT &
rs1078761 13 s F R AU AA T HEJEH2IA AR £ LI M
KAWL 5 R T 38t 4% ) IR T2 R A i S
N EYZEAUFNSRE, G0 TL-13 LN rs20541 437 15 5 b4
PEEL R W AOG, HAmAS R 1 nT ] LPS 75 519 5
R h, EHIRAER N, HHAEVE B A1 sE
JeA5 W TgE 2k, bl TL-2 Bl A 2R3 405 ( natural
killer, NK ) #fifit ™ E THEE, MIfEiE st - Ewsdh
MG LA BT T 40 1 BRI Seie sy MY

E—HAE A Logistic [M1F4347, BPIFA1 F:[H
rs10065172 or 5 KL TT 8 fa i s (CT+TT vs
CC ),rs1078761 fif s JL[H R AA B BRI (AGHAA
vs GG)AR fH JL W i 1 XU 3 /=7, 3% ] BPIFALL
HHZEMS AR LW & 4 A G, BPIFAL B
FIDEE . B IR, WS A SR AN
AT 7 BRI B2 B —Fp S KB EE T, $53C
HRIC 2 15750064 7 3 FE D 7 AA 19 59 MRS Y & 4
AG& AGH+GG #77 # b 3 1 i 8 W 98 1 & A= 1
et 0 BPIFAL LR 28T RE S ek R 40
PSSR BE , R IH Xo 43 11 2 S T v il o
o BUF5E BPIFAL L2850, T %R 24 1)
ZREPE R M, O BE PR ERGE A IR 25,
PERERIT R

2% I iR, BPIFAL 3 [ rs750064 {37 5 AR &
JUFE PR A TT #5747 35 #5356 I 8 CC M CC+CT 1y 4%
W s RS T 5 rs1078761 i 5 AR fB L3
DR AA $A F 3R N GG K AG+GG s ¥
W% Wit & 95 RUBS: /8, 3¢ B BPIFAL & (Al 15750064 5
rs1078761 13 A5 ) 2 FE P AL 5 AR B LW g 4
JABS: Z (R 7E 3 i A DG, X AR L, &

) BPIFAT 2 [H i) 1 W A S 07 . (15750064 Al

rs1078761 ) HYFEPIAY, REAZER R0 B BOR

HAT A v W W R DRI P AR o 3 A Bl Tl PR B A

il SR BE TR, D) M Ik 2 vy £ A

JURIRPIGEAER . iSRS, DU AR i A

AR SPIR AR T 100, DT S 2 kst AR LR S

Wep AR i )™ EE R AR AR AR, P R T o

(EATY S RAEAS | 2 TS S IE S B0 2 R p vt

HE—PIESE BPIFAL JEPR 5 AR 4k & P i ) I 5

WTENLH], BEM R 2ie i F R, JHn R

TEAN RS P A T
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