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[(fZE] B B AKENNSE (HRV) B R JLEPIIE LR Ah PR (IFN) A1 ERK .
Tk W 2017 45 2~10 H 2R ME B A BE ) B LI IR B S A ARAS A EA T A B R R A 11 RN
TE ARSI, R4S Hh sl HRV FEPEER L 90 BifEN HRV BRYLA, FALEnTIEGE & s (RSV) FAMERIL
95 ik RSV Bydl . 53 BEHURIIYI 12 VA ELJo SRS T 45 SR 25 B P ) B L2 50 31 Ry frlt RRE X IR A . SRAEAS 4L
BRI TARAS, RINPO0E & PCR Ml 22k A1 IFN-L1 mRNA F6357KF, 48 78 HRV J&RYL4, TFN-A
mRNA IR KA R BN RIAF & A 0] b4 25 S TeGe 240 3 (P>0.05) o HRV &4 TFN-A1 mRNA
M35 K -5 HRY R TFREE JOAHIEME (P>0.05) o HRV B4 IFN-A mRNA 3235 /K i T RExs R4,
AR T RSV Y4l (P<0.05) . 538 HRV AT SPFIRGE bR 1A b TPN-AL (23K 00 TFN-AL FE ML BT
HRV Bl g 2| HEAER [ hEL /LRI, 2019, 21 (12) : 1177-1181]
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Expression of interferon-A1 in respiratory epithelial cells in children with human
rhinovirus infection
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Abstract: Objective To study the expression of interferon-A1 (IFN-A1) in respiratory epithelial cells in children
with human rhinovirus (HRV) infection. Methods  Sputum samples and nasopharyngeal swabs were collected from
the children who were hospitalized due to acute respiratory infection from February to October, 2017. Bacterial culture
was performed, and nucleic acid test was performed for 11 respiratory pathogens. A total of 90 children with positive
HRV alone were enrolled as the HRV infection group, and 95 children with positive respiratory syncytial virus (RSV)
alone were enrolled as the RSV infection group. A total of 50 healthy children who underwent outpatient physical
examination during the same period of time and had negative results for all pathogen tests were enrolled as the healthy
control group. Nasopharyngeal swabs were collected from all groups, and quantitative real-time PCR was used to
measure viral load and the mRNA expression of IFN-A1. Results In the HRV infection group, there was no significant
difference in the mRNA expression of IFN-A1 between boys and girls and across all age groups (P>0.05). In the HRV
infection group, there was no correlation between the mRNA expression of IFN-A1 and HRV load (P>0.05). The mRNA
expression of IFN-A1 in the HRV infection group was significantly higher than that in the healthy control group (P<0.05),
but significantly lower than that in the RSV infection group (P<0.05). Conclusions HRV can induce the expression
of IFN-A1 in respiratory epithelial cells, suggesting that IFN-A1 may play an important role in anti-HRV infection in
children. [Chin J Contemp Pediatr, 2019, 21(12): 1177-1181]
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I S JER 4 s 7 B M) 4 R L ) fd e ) A
BHAEAT #1007 5 % LR JLEESE T PEIGE
7 T A I R G JER e v e LA SR, AR BN R
( human rhinovirus, HRV ) J& J L 25 I 38 Je& e
UG R, e T R LN S R 11 L R
A FL 5w 1) A A Rk e A O . T R R
A5 1 A B A FH TR 220 35 i) 3813 25 A 56 19 AR RE
o THZFE (interferon, IFN ) 1E b ML Pt g 55
FERBIER N EEAOZ—, (EMPIRE YL
Kb, TS AL IEN, Bl e R
T 2 X0 7 R B AL I ELAg 10 R A 41 e
. 2003 4, —Flusr A9 (900 2 4 IR 9l &
P, JFpksE A MM IFN, B IFN-A, MAY IFN 5
[ B IFN EA R Puim st i, (AT ER IR
T E R, I B R R AR
IFN-A ff IL-29 (IFN-A1) | IL-28A (IFN-A2) | IL-
28B (IFN-A3) =AW AULH A", g 75 16 Pk 0 3 55
I A7 IFN-A3SIFN-ASIFN-A27! ) Hov [FN-AL 75
WP TE bR A0 s ik My e IGE g R ek
P R, AN ) T R R SRR L I R e
AN—HEW, IS [ R SR J WG L R 240 i
IFN-A (R IRIKF R A 22 5, B N B BT 4
i, TERTIITFGE R, Selvaggi 45 CI¥g s, PROGIE &
fas e (RSV) M HRV B 5 37 0] 75 5 TFN-L 1)
F3K, [H RSV JEYL X IFN-A 95 SAE & T HRV
Y AU TR, P SE AR 1 R B
RSV A5 IFN-M 95K, I H IFN-A1 RikKF
5 RSV R4 B IEA G, AR IRATWEL 1
HRV B LAGE bR 4 TEN-L 387K,
[ RSV B B b, FEAFSE TFN-AL 35
k5 HRV RS DA E R, #RIT IFN-A1 7E R[]
WP S i 75 e VR

1 ARSH®

1.1 RIS

KA 2017 4% 2~10 A T s 8 AN R Be L
B [ 2 vy DR G T R R G B FR L ABE 48 h
R 7 MU 7 NI MU W 7 N R 24
R 5 RO X6 10 ol o 0 3 3 D AR R AT A U (L 4
HRV. RSV, MFWCGE BRI RE . SRR AR
A HEFFE. PR . SR . Rl

R 13 B EE ), SRR ATT AR R IR
Al HRV PH% 0L 90 1] HRV Ji e 41, Hofp
B 55 ], 4354, F 34 12.0 (5.8~36.0)
A H o ik B gl RSV BH P B L 95 6] RSV Jak
guof, Hop 556 6, 2394, F AR 8.0
(3.0~24.0) ™ Ho HHEBR: (1) F i >14 %
(2) REEFA ML RE;, (3) GIFME. 1
WRGER . DT DIREENR . fo s T R B 55
FabpeE;  (4) W 10d. 5 RERT
WEET AT ARG LT ( ABERT 1 B N ek =
oL, ToR . MEURAENT A RER ) ABE S R
BRI TARAS, A 11 AR A R AR, DA
S5 P A {E R JL#E 50 1] g fa RE T IRE, HirR 5B
2790, 2 23 B, PR 5.0 (2.0~11.0) A,
GG AR HZREE SR 5.

1.2 FRARERKN

PR A SR A W A N B B g L 3 0PI R &
AP BAT o B I A ABIF S0 G 1 SRS
KR HE SR, BT RERIRs) B IR
FE, REBWHIT, A 2 mLIFEERAER, RAT
F —80CHKA o SR FhR A<k Sl A= WA PR
SRR, REUZBRITXT 11 R 8 5 EAR A TS
N5 ) st PR 9% A5l PR I AT S8 98 R 226 A6 36 8R4 T 40 A
LB
1.3 ERWRHEE PCR EHM IFN-A1 mRNA &
ERFERE

AL 1 S WA 1 A A =008 VR OT IR
5], B 200 pL A A%, H RNAsimple & RNA #2 X
WA S (IR E WA A RA R ) $2EUE RNA,
EEXT HRV 5 88 3 R 41 TR PR 5 19 HRV-1A
HRV-2A . HRV-1B il Taqgman %¢ )¢ ¥ 4 HRV-P;
Bt XF TFN-AL 3 PR 2H 3% 1 4 5 1 51 4 TFN-AL-F
IFN-A1-R F Tagman ZGHRER IFN-LL-P; #RYEEHK
FEPH GAPDH FE K 4H 1+ 4E 7 £ 514 GAPDH-F
GAPDH-R F Taqman ¢ ) #8 £ GAPDH-P;  %f X}
RSV 5 5 5 K 240 BT H4R¢ 5 PE 51 ) RSV-F. RSV-R
1 Tagman 7 GERER RSV-P, FTABIYFSh i
A ARRIHIFE R, Wk 1,

P REA L EUAY B RNA 3E4T PCR W, 2
2. ¥ HRV-1A72A/1B/P ( 50 pmol/uL ) 4% 0.2 plL.
GAPDH-F/R/P (50 pmol/uL) 4% 0.2 pL. IFN-
ML-F/R/P (40 pmol/pL.) 4% 0.25 uL . RSV-F/R/P
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(50 pmol/uL. ) 4% 0.2 uL 43 5] i A 7% Buffer 40 L.,
H-Taq /i (5U/uL) 1puL, Tth DNA 247 (5 U/uL)
1 uL. Mn™ (50 mmol/L.) 1.5puL. dNTPs (40 pmol/ul. )
1.5 puL, B RNA 5 pL BIRAW . RN H
95 1 min, 60°C 30 min, 95°C 1 min; 95°C 15 s,
60°C 30s, 45 PMEH; 60°C 30 s,

4 CTH <40 3 H & h LS, CT i >40

FHE N BATES R MR 1R 5 & AR
JEORE A CT (B HE 55 H AR I mRNA ()45 DUEL, HRV
YL 2H ]2 RSV %YL 2H IFN-A1 mRNA FOAHX & =
IFN-A1 mRNA 4 %} 5 & /GAPDH mRNA F) %44 %} 72
T, BB BRI T logl0 XHECE S HEAT ST
22081, HRV W2 HRV mRNA £6% @ i
PR ZE log10 XTEAS 5 HEA T X6) LU A3 HT o

&1 HRV. IFN-A1, GAPDH X% RSV W51 ¥ RIREHZEHERF 5

HFR 519 Bt 24 R S R ARE RS (58— 3') 5" I EEHA 3" YRR S
HRV-1A AGCCTGCGTGGCTGCCTG

Ry HRV-2A CCTGCGTGGCGGCCARC A CE
HRV-1B CCCAAAGTAGTYGGTCCCRTCC
HRV-P TCCTCCGGCYCCTGAATG
GAPDH-F CCACTCCTCCACCTTTGA

GAPDH GADPH-R TGTCATACCAGGAAATGAGC HEX MGB
GADPH-P CTGGCATTGCCCTCAACGACC
IFN-AL-F GGACGCCTTGGAAGAGTCACT

IFN-L1 IFN-A1-R AGAAGCCTCAGGTCCCAATTC FAM TAMRA
IFN-A1-P GTTGCAGCTCTCCTGTCTTCCCCG
RSV-F TTCACGARGGCTCCACATA

RSV RSV-R TCAATTGGTTGATTGATTGGTT FAM BHQ1
RSV-P TTCACGTATGTTTCCATATTTGCCCCA

W [FAM] 6- FRIEDEEE ; [HEX] ANH -6- HEEYEEE ;. [MGB] Minor Groove Binder, /NAZEEY, 15 DNA HI/NALZES AL FEH
[TAMRA] &4k -4- HELZ FFH; [BHQ1] Black Hole Quencher, A FH ) BRI VA KR A

1.4 Fit=0Hh

K HI SPSS 19.0 SEi X B A T 5e 2
Bro THETORER HIIE + brifEE (x+s) Fow,
PAZE B LR P REAS ¢ K35, Z24H 0] bR T
225701. K H Pearson AH G S0 1% 22748 f 4 7 AH
KA. P<0.05 N2ZEFA BT L,

2 #R

2.1 AEMHS HRV FHESIL IFN-A1 mRNA 834
RiEETWL

90 4] HRV J& YL 21 /2 JLrhr, 55 M 8 L IFN-A1
mRNA X265 2.7 £ 0.3 )54 EE (2.7 £0.5)
tHE, ZRTgitEE X (1=0.318, P>0.05) .
2.2 AEFEH HRV FREEIL IFN-A1 mRNA 183
RIEETW

90 f4i] HRV JEgeal /L, <1 % f8JL 54 fi,
1~3 Z#BJL 18 fil, >3 %/ /L 18 f4il, IFN-L1 mRNA
X R B BEAE<I S A (26+£04) , 1~3% 4

(27+04) MI>3 %540 (28+0.3) AL ZEST

GiitepE X (F=0.529, P>0.05) .
23 fEEXEA, HRV B A RSV B A
IFN-A1 mRNA #8Xf Rz ET K

HRV J& Y% 2 # )L IFN-A1 mRNA #H%f 32 15 &
9 2.68 +0.40, RSV & 4L 21 &y 3.70 + 0.76, ik JF
X AR 2 Ay 2.28 £0.24, — 2 JL# IFN-A1 mRNA #f
XF 2RIk R 2E B A Ge it i L (F=104.08,
P<0.05) . HH HRV Y4l . RSV JEYL4] IFN-A1
mRNA FHXJ 28 35 & = T X I 4 (P<0.05)
HRV JE& %% 2H TFN-A1 mRNA #H %f 2 3k 54K T RSV
YL (P<0.05) .
2.4 HRV B 4AHIFN-A1 mRNAHBXM RIZE S
HRV MR B EHE XS

HRV PHPE B L 830 R 5.95+2.40, K
Iy M 45 % HRV PH A B L IFN-A1 mRNA A
Xf ik 5 HRV B9 5 3008 JoA O (=0.35,
P>0.05)
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3 itit P ER S g, TFN-A Y S KT 5595 35 18 77 B A O

AP I I JRR e 7 4 SRS Pl P AR L
S LB, R IRGE N SR AR A BT R B, L
B P R S JER g ol B R o M, A
BRI R R AT, G I B R A e
PURZE RIS (B A, FLRER /0 23 LS B AR 2
LA, ARG, HRV J& 5] L IFIR
RGPS 1 DL R , AT AT T B e
R g ae e v, MAFHEE, BAE T A0
ZA A PO AR, (HE B Z R vk 3%
b7l W K R W L S S NS A < 1 )
RAEAER, 5 T AT HAE 58 B #4438
MRS, AP R 5 Em R G
FOREIRAE G, HRIIETE HRV 5 12 i i AL A
RSV AH G 14 Wt 2 905 224 vt 31 224 B,
HRV A] D3 aF TRF1 AR5 11 38 26 110 45 Bt IEN-A 1
AR MM AH Miller 25 U2 1 & BREE Ni JL AR L
HRV B 5 2R &K MEAH D, HRV i#ad IFN-A
A5 NG AL, AT TEN-A 7T REAE MR
7 HRV 5 S PEEENG ZAE T €2 —. Scagnolari
A VNG T A 58 A B AN S A 48 HRU LS TR p ks
TSN B TEN 5 S 3R R A 0k, R ™ AR
5 IFN i S 3 N 1) ik AKOE U . X B TFN
SN E 1 5 AH OGP 5 v ke % E AR
IXSERIFF A HR N TFN-A A5 14 S5 0] 7 P i
YUk Sz FE 1F 1 B 60 AR, AR SLI ST T
WGE bR A TEN-LT 555 HRV BRI R .

A 5T BT 0L HRV B J5 7T 75 3 0P T8 -
0B P TFN-L1 mRNA B 323538 &, {H HRV 2L
ZH IFN-A1 mRNA kK BAK T RSV JRGLA
HED A XS T HRV, HUAEXT RSV A ¥ £ 4 R
PRI, W58 5 Selvaggi 25 ™ Y IF ST 4518 —
2, MbATT7E RSV RS /B3 1 8 W 4 7 rpok I %
B2 R A PN B Mk B2 T HRV L, F R
RSV ¢ HRV A JBSAILAA 7 A S0 Z1 0% [ 7 G5 g
%, ESEE R KPR IEN-A . 2B 3R AT
£2 5] IFN-A mRNA [ 3235 7K F 5 HRV 105 75 2%
A PS5 T BEAAF 5T o 2 X RSV B
P LB IR T IFN-A1 mRNA 7K B 5 3 e
H IFN-A1 mRNA 7KF-5j RSV Ji gz i 52 0 b A
Ko Jewell 25 1 002 3 7 FY R 30 JG 3 a8k e /N R

2 J5 Miller 45 " #5281, 7Ff HRV R YLk &
1) 0% Mg AR R S S SR SE R, HRV % B 5L
A IEN-A SO BEATAHDGHE , X S5 ARSI IR — 34,
FATo BT BB R T 5 T EE S RSV SR A],
HRV JRGALRE, B HBR 2 5 g £
Mo 575 FXF HRV M2 B OC, A 5k aEak
TG 5 1 B HRV 6 TFN-AL P22 475 SR
A HR RS DB e, T AR 2 IEARDC

Pierangeli s WV B2 438 7 HRV Fl RSV ke
A /N LA GE TFN-A 3244 (IFNLR1/ILIORB ) FY2
KHYTS M, A% Bl HRV YL H RSV 8% ge /)N 3L
JLAGE H IFNLR1 mRNA %35 8 £, 1 ILIORB
mRNA B 7KFAE P 2 A BIAT X 1) o 7 s ™ H
(1) B 40 S A R R TR M RLAH ALK T 3% 1) HRV
YL B2 L M B Yk HRV-C AU i 22 )L+, TFNLR1
mRNA 5. $2R AR IFN-A SZ K153 75 1] B2
SE T AN [ I 187 S 55 7 V. 25 JRR % B A4 0006 7 7 A AL
TR RS o TEN-A 3244 (8 26 Sk 1 e B AR S
AT e 5595 B 1Y FP AN [R] S M I BE A OG . TFN-A
E B E B 3 o B T Thi/2 85 Ak D i it 5+
A, R R T 3 P SR S N T R HE A SR A
F UL RR  TEN-AL BB B AT LA 11-6
1L-8 il IL-10 (775, T [L-1 8 TNF Y%A F 2 34,
XRWE RN ZHESERIBHLWIN, i
AT AE R RIE SR . PRI B IR i
JEREPELIM P R0 TEN-A S8 27 6] 5938 AR FHTE R
R PR I 7 T %) S ) T 2 T 22 A9

Zi | Tk, IFN-AL 5 HRV Z 6] 1 % R %
I, HRV 2R AT 5T IFN-A Y RIE1G &,
IEN-AL A R MRS 2 2 G 1) 5 — 18 e e B 26,
FEWF WGBS T IR T R R EEAE A, ALK
YEFPL 55 LA G5 I 25 1 6 3R S A T R A
AIRFSE, TEN-A 7ERTME G 1R i A= ) D g
WFoE R EAA R U,
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