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[# ZE]BW THENDREER T ALRENRTRE, F 207 A 25K EN VPYVP2 £ B HE XL
MHE. FE WEFME 20232024 FHRAAERFPIHER T 8451 &, i £ FXHEE PCR 7k it HH#AT
ANE%F(HRV), MK E(FV), "FRE A % E(RSV), 8l &% & (HPIV), it &= (ADV), & # TR
7% 2 (HCoV) | %7 & % Ik 7% & (SARS-CoV-2) . 1R i /7 & (HMPV) . i 5% & (EV) . 18 + % & (HBoV) fu i 3k X
FAR(MP) £ 11 # % R & R 48 5 % Al SPSS 22 *t & 7% & R e &= 3 4T y2/Fisher 1 % 2 75 §% & HRV FH 4
AR S AT VPA/VP2 £ F M 5, X Fl MEGA &3 34T VPA/VP2L £ FH 4 R R #H o, R RS
11 7% W% JR AR BE M BE A 3 602 4, B FH I = 4 42.62%, % — r)?%%ﬁjffﬁm/ysmscovxwm)ﬁ
K& HRV(6.41%), HRVE#H A& HEZRH ST ¥ 8 X (P<0.001), B EEREH 0~4 % (833%), =
60 F # H F &K (2.02%); HRV F E F ¥ #o £ 2 7 H 51T % 8 X (P<0.001), HhF 0 E K5 (9.20%), EF
(4.03%) % HE & K. HRVIE AR LA HE 5 1.93%, LHRV 5 EVHBE AR LM H & £, £ HE N 0.56%.
$£ 3% 18 42 4 HRV # VP4/VP2 £ & JF 7|, £ # 32 # HRV-A, 2 # HRV-B, 8 # HRV-C. i HRV Z & M4
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[ Abstract] Objective To understand the epidemiological characteristics of human rhinovirus (HRV) in influenza-like
cases in Guizhou province, and analyze the VP4/VP2 gene features and variation patterns of HRV. Methods A total of
8 451 throat swabs were collected from influenza-like cases in Guizhou province from 2023 to 2024. Multiplex
fluorescent quantitative PCR was employed to detect 11 common pathogens: HRV, influenza virus (IFV), respiratory
syncytial virus (RSV), human parainfluenza virus (HPIV), adenovirus (ADV), human common coronavirus (HCoV),
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), human metapneumovirus (HMPV), enterovirus (EV),
human bocavirus (HBoV), and Mycoplasma pneumoniae (MP). SPSS 22 was used for y2/Fisher test on the detection rates
of various pathogens. The HRV-positive samples were selected for VP4/VP2 gene sequencing, and MEGA was used for
VP4/VP2 gene typing and phylogenetic analysis. Results A total of 3 602 positive samples for 11 common pathogens
were detected, with a total positive rate of 42.62%. SARS-CoV-2 showed the highest single-pathogen detection rate
(6.63%), followed by HRV (6.41%). The detection rate of HRV varied among age groups (P < 0.001), being the highest
in the age group of 0—4 years old (8.33%) and the lowest in the age group of = 60 years old (2.02%). In addition, the
detection rate of HRV varied among different seasons (P < 0.001), being the highest in autumn (9.20%) and the lowest in
summer (4.03%). The detection rate of mixed infections of HRV was 1.93%, and the mixed infection of HRV and EV
had the highest detection rate at 0.56%. A total of 42 HRV VP4/VP2 gene sequences were obtained, comprising 32
sequences of HRV-A, 2 sequences of HRV-B, and 8 sequences of HRV-C. Conclusions HRV is one of the main
pathogens causing influenza-like cases in Guizhou province during 2023-2024, and HRV-A, HRV-B, and HRV-C

coexist as the common species.
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N 297 2% (human rhinovirus, HRV) & 5. j% 1E
B RNA % 5, J& T /)N RNA %5 5 £l (Picornaviridae)
¥ 18 9% 5 J& (Enterovirus genus) , 7& 51 K NS
I T U e i DL I 3 B S AR 2 —, R AR
95 51 d i L )95 IR 22— HRV 996 55 3 503 iof %
fiuk BRI AL $E IR R I 2 FE, W5 ERRE L
W T8 R GL, AR RT 5] A ™ R T R R GE R v, G
72 B4, 38 22 5 KSR R B g M [ 28
P il 4% 5 it 3 05 =t i R L. AR AR [ B o 7
K 7% 71 2> (International Committee on Taxonomy of
Viruses, ICTV) {15 X, HRV 734 A B C3 M5,
169 5K A, H R HRV-A .35 80 AN 3 [H 7Y,
HRV-B {45 32 M3 [K AL, HRV-C .45 57 A K]
BB, HRV R AT R i 11 MR A, O 4 Fhas
HEHMT MRS ES, K 4 P& B VPL
VP2, VP3. VP4 A7kt RNA. VPL, VP2, VP3
o 75 G AESC R R T, VP4 584 A 5 B {E 5 kr
F Y. HRV 1) VP4/VP2 [X g 1Y & 19 4% H 1R
FAEL G U R AL i, BT st R 4
TEHRFAE, #H 77558 35 3 K VP4/VP2 X AF At
1790 2 W 50 b (4 1 % e Y, HRV 2 6 28 Ak %2,
AN 5] Y 551 5 5 995 1) B0H3 AH 5G9 AN B, A R b
X 4F {7 FH A % 4N BF 1 HRV A HH 26 J I I T
995 Ji vk 2H B3 A BT A TR o A HIE 908 i X 2023—
2024 F 5t M 48 AL BRE 3 49 R 4K 7 14E 4T HRV 195
JE 22K K VP4/VP2 FE BRI 5 43 B, O T A B
A HRV [ AT RFAE K VP4/VP2 5 [RIRFE 45 16 A
AR U E R SRR .

1 MR57E%E

1.1 HAKRR FFARXNGATMAE AT (5
BHTE 4477 22T 38 ST, S B TR N
ORGSR I S S A KT ) AT IR A I
(917142 TS 99 191 A I YA SR A 0 491, 7 A
1l F 975 8] w2 SO [RD I L 4% A3 >38 °C I R 1%
I B8 W R RE IR 2 — I B . R FE H T 2023 4E
10 H—2024 9 A, & —Z Ve W RERFE
T AE I 191 AR W K (8 1 4K 7 e i
WTOREAR, AL 48 h WA R AF X E S M AR
JEK ) 4% S 56 5 AT R R 3 O A 2 0 TR A . A
W 50 HRERE AR 8451 4y, AT MCRAEAE B oMM
Al RS R E L SRR B ROERE H . iR
ERAF BT > 44 0~4 % CERATA).
5~14 % (M) 15~59 % (P RHFEH) . 260 &
(M), EF RIS H; EFZN6—8 A; K=
NO—11 A XFN 12 A—RFE2H. AtA%A
B G T TR ) O A B S L 2 W B I
fLF5 N S2020-08.

12 2RXFEME L HEWIEER PCR I
£ Ml (multiplex real time polymerase chain reaction,
MRT-PCR) il &y DNA/RNA #2HUAT & (722K
B Bl A PR A W] ) 5 PRI 22 5 5 e I 751 46 (2R
YIAERNFEARA T, A5 HAHE HRV. FiU&m 2
(influenza virus, IFV) . I IE & J 95 5% (respiratory
syncytial virus, RSV) . &l it /& % # (human parain-
fluenza, HPIV ). ¥ Ei(respiratory adenovirus, ADV ).
38 5 IR 7% 7 (human coronavirus, HCoV) . 3 &Y
6 IR 5 7 (severeacuterespiratory syndromecorona-
virus 2, SARSCoV-2) . i i 5§ & (metapneumovirus,
HMPV). %iE%iE(enterovirus, EV). 12 (human
bocavirus, HBoV) Flfiifi 4 3¢ J5 {4 (mycoplasma pneu-
moniae, MP) . F E AL A H 3 1% 1R 52 B (P8 %
RIERH A BR 2 7)) A % 56 PCRAX (P8 %2 K B F}
HARAA)

1.3 A0 7%k

131 11 M W AR R A O e I8 2
¢ 't € & PCRJ# # fa dll (multiplex real time poly-
merase chain reaction, MRT-PCR) J7 V£ 7 17 #E 7 %
6o I MRT-PCR A I 1251 G e W1 P 0047 484
1.3.2 VP4/VP2 BB Fe - XA I H ) BT HRV
FHPEAE A, 3@ i 5% 0 58 & PCR A i i CT {4 <30
1) HRV FHYEREA, 122 B A AA R A =@
Rt S 72 (Sanger) 247 VP4/VP2 J K1l /7
1.4 %itor#r A SPSS 22 i il #Ak st 5 H4
T I 5 N B Rt AT AN R M A
() 4 0 ZH AN AN [8] 22757 16 20 SR 38088 (oH 30 20 i, SR
FiI 5% ¥ 56 5% Fisher 46 56 20 B 9 AR K R 22 7,
K FHSUMIAS: 56 7K N @=0.05 0 205 RER H 2 (%)
A . @ i NCBI 4 & (www.nebi.nlm.nih.gov)
TN F A5 HRV SR BRI VP4/VP2 £ K 5 2%
J¥41D00239.1(HRV-A1B) ; FJ445126.1(HRV-A31);
FJ445154.1(HRV-A77);FJ445122.1(HRV-A22);DQ
473486.1(HRV-B6) ; PQ525433.1(HRV-C16) &, ff
H MEGA 33 T VP4/VP2 J7 51| #E 47 HE R 43 Y,
15 F 21 £z 1 (neighbor-joining method, NJ) #4 4 3
K R . SR H] Kimura 2-parameter model 15
RS N B8 85 A1 2 28 bk 3E 47 B A ] 1 1) 1 A% R
T

2 8 R

2.1 "foRiEw amRARE E F oL JLEEI 8 451
3 WP W T TG R A, 11 el AL IR G O TR A
K RN 42.62%(3 602/8 451), # L F /T 3 A2 1
J& SARS-CoV-2, £ tH % 6.63%(560/8 451), HRV
K H R 6.41%(542/8 451), EV £ H K 5.61%(474/
8 451) . HAth 9 J5 A& I A& H 2K IR A ADV £
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K 4.69%(396/8451) . IFV K% 4.24%(358/8451)
MP #5 H 2 3.93%(332/8 451) . HPIV %5 H % 3.86%
(326/8451). RSV firth % 3.15%(266/8 451) - HCoV
IR 2.52%(213/8 451) o K IR IK H HMPV
K 2 0.80%(68/8 451) . HBoV £ Hi % 0.79%( 67/
8451),

22 HRVmEFRABRFEABFEN(XK 1) HRV
I3 BE VR A B N 1.93%(163/8 451), Hp
2 o SRR A L R R 1.68%(142/8 451),
3 o JE AR TR A g 0.25%(21/8 451) .
2 Ao R TR A R R 9 Al & 7 5
7F HRV JB & & e b &5 L1 87.129%(142/163), HRV
5 EV. RSV. HCoV. HMPV. HPIV. HBoV. ADV.
SARS-CoV-2, MP ¥ . HA HRV 5 EV 11k
ARG R B, N 0.56%(47/8 451), HRV 5
HBoV MR & B R ) F /il 5 0.02%(2/8 451) »
3 KB4 45 5 o, HRVAEV Y& &4 5 HRV+
HPIV B & B R 2R A Gt %8 L (=
9.095, P=0.003), HRV+EV & & &4 5 HAh 7 iR
HRAEPRHERERA S EL(PHEY<
0.001); A HY 3 Ffrfog Jit 74 (1) VR & I e B =0 15 Fh
HEF, £ HRV IBAERGH 1 12.88%(21/163),
{HRRFR LA RS H 2 35 8% . Hd HRV 5 ADV+
EV IR & B ge o 20w, o8 0.05%(4/8 451),
RS R Y 5 2.45%(4/163); H ¥k HRV 5
HPIV+EV. ADV+MP. RSV+ADV [ 3 & & & &
Yekh 3 0.02%(2/8 451), 1E VR & G
358 1.23%(2/163) ; HRV 5 EV+MP. RSV+EV.
HBoV+EV.SARS-CoV-2+EV.RSV+MP.HBoV+MP.
HPIV+MP. IFV+ADV. ADV+HCoV. SARS-CoV-2+
HCoV. HMPV+HCoV [ ¥ & B YL i i 2>, 1
M.

23 ARRIMWAH. FHBEAETH HRVAHFLE
FHSAT (K 2. 3) 8451 kA, BB
K 2R 6.50%; 22 M BB R 2R 6.31%, A [A] 14
o 2 2 F LG5 L (P>0.05); 0~4 ZHEAR
B R (8.33%) e i » 5~ 14 B K6 R (6.13%) &
15~ 59 % 16 H K (6.05%) % 2, =260 % K&t &
(2.02%) &, FRAHMBHEER AR ITFEE
X (P<0.001); A [F] 2= 45 ) k2 & g N Bk 2
(9.20%), IR NEZ(7.39%). 4% (4.81%), B
7= (4.03%) 16 Rk . ANRZET ALK E RS
4 it 2 B L (P<0.001). HRV & H W HE K I, &
HR N 10 H (9.34%), kA 9 H (9.27%),
10 HF1 9 H ¥ B4 4F e KB — AN AT =g, 5 —
ANFH/N A BRAE S H S

2.4 HRV m# VP4/VP2 £ AM 5 @il e &
PCR %% FT 5 HRV FHPEFE AR BEAT i ik, CT (A<

30 HIFEAGY NI 7 o 0 ik B Ak HRV FH 4 A
A 42 4y, W EGEAT VP4/VP2 B H I F, A RE
42 % HRV ¥ 78 3 K 7 771 .

1 2023—2024 FE5T B N S5 TEIR A B AG H AR L

Table 1 Detection of mixed infections of human rhinovirus in
Guizhou province from 2023 to 2024

RABYEA WES FHPEREA/ By A 2/%
25 R A4 HRV+EV 47 0.56
HRV+RSV 18 0.21
HRV-+HCoV 9 0.11
HRV+HMPV 3 0.04
HRV-+HPIV 22 0.26
HRV-+HBoV 2 0.02
HRV+ADV 16 0.19
HRV-+SARS-CoV-2 12 0.14
HRV+MP 13 0.15
3P Ak HRV+ADV+EV 4 0.05
HRV+HPIV+EV 2 0.02
HRV-+ADV+MP 2 0.02
HRV-+RSV+ADV 2 0.02
HRV+EV+MP 1 0.01
HRV-+RSV+EV 1 0.01
HRV-+HBoV+EV 1 0.01
HRV+SARS-CoV-2+EV 1 0.01
HRV-+RSV+MP 1 0.01
HRV-+HBoV+MP 1 0.01
HRV+HPIV+MP 1 0.01
HRVHFV+ADV 1 0.01
HRV+ADV+HCoV 1 0.01
HRV+SARS-CoV-2+HCoV 1 0.01
HRV+HMPV+HCoV 1 0.01
&t 163 1.93

F 2 DREMET. R ZE9 HRV R 00
Table 2 Detection of HRV in different genders, age groups,
and seasons

RHE a2 BRI YR RER% 2E PE
531 Tk 4571 297 6.50 0.117  0.732
ik 3 880 245 6.31
kG 0~4 3 564 297 833  63.770 <0.001
5~14 1207 74 6.13
15~59 2396 145 6.05
260 1284 26 2.02
Sy FE 1557 115 739 747709 <0.001
HZE 3550 143 4.03
= 2 804 258 9.20
L& 540 26 4.81
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Table 3 Monthly detection of human rhinovirus in Guizhou
province from 2023 to 2024

Hor TS 1 FHPEREA S /%
1 187 10 535
2 240 14 5.83
3 360 25 6.94
4 452 33 7.30
5 745 57 7.65
6 1027 66 6.43
7 1296 45 347
8 1229 32 2.60
9 1403 130 9.27

10 1264 118 9.34

11 140 10 7.14

12 108 2 1.85

Bk 8451 542 6.41

2.4.1 HRV J% % VP4/VP2 3 A 3 4L 4> #r (& 1.
#4) T HRV K5 VP4/VP2 3 R FE 41 H) g 3k
DA 3E £b A 3E 47 35 IR 4 Y, 3t R B 32 #k HRV-A,
2 ¥k HRV-B, 8 £k HRV-C. #I 5| [a]# H 2 " A 4
i 2 B L (=54.000, P<0.001). H: " HRV-A ¥
W1 AR, HRV-C £ H 7 N2 K AL, HRV-B
R H 2 AR,

O GzZRV202420

Zov-naH vZaIserd W

T oK HRV-VP4/VP2 2 K /7 51| ; A HRV JR Bk VP4/VP2
R .
1 T AL VP4/VP2 ZE R 7 51 #4 # 5 [N i3k fh
Fig. 1 Phylogenetic tree of human rhinovirus based on
VP4/VP2 gene sequences

2.4.2 HRV % B A [F) 714 590 [F) A% R - 34 1ok % B 5
ST HRV-A 5 235 Pk 1% B 8L F Y 8 4% B8R 2
°40.068~0.131: HRV-A18 >4 0.005, HRV-1B 24 0~
0.127, HRV-A22 750.008~0.02, HRV-A28 50.005,
HRV-A31 40.001~0.015, HRV-A47 40.006, HRV-
A71 4 0.002, HRV-A77 5 0.002~0.054; HRV-B 5

Z 5 bR N 1% T R T 3 35 A% R 25 OR 0.087~0.129;
HRV-C 5Z&F k1 H BRI B E R BS54 0.005~
0.158,

T4 2023—2024 FEFME N ERESBEN

Table 4 Gene typing of human rhinovirus in Guizhou
province from 2023 to 2024

FE R A WA /MR e B /%
HRV-A HRV-A18 2 4.76
HRV-A22 4 9.52
HRV-A25 1 2.38
HRV-A28 2 4.76
HRV-A31 5 11.90
HRV-A47 2 4.76
HRV-A67 1 2.38
HRV-A71 2 4.76
HRV-A77 5 11.90
HRV-A80 1 2.38
HRV-A1B 7 16.67
HRV-B HRV-B6 1 2.38
HRV-B8&3 1 2.38
HRV-C HRV-Cl16 2 4.76
HRV-C10 1 2.38
HRV-C11 1 2.38
HRV-C15 1 2.38
HRV-C39 1 2.38
HRV-C8 1 2.38
HRV-C42 1 2.38
337 %

NG BE A 5 S R T SRR 11 = 0 R
R — o NEIRREAE )L 1] v v 5] S fili [0 24
PR 55 S A ) B B S IS b A XA O 5 LA £
METhRE, P INBLA S & E KRG H N B 5
A 5 RS 5 A8 J N9 451 b H B0 A B 2 17 i 748
PRI SN W W SR R AR IR R AT AR N £
N 59 7 0 FE 2 N K G B D BE AR A o
RIS R R SCRE R i S RO B = T
FEOL BEAh, B E B N B B AR 5] L IR AR
P 2 e P AT 3 B g 1 E (Y R T T R L A
AR

AR YR A B M A8 AL 451 v IR T R A
o RT3 AL 70 ) A B B R RO B N S
P T8 9 85, N e s A R 5 2 4, IR T
W AR . BT HA A T, ST A N SR
A TARM T, AR T = m e E R XL A
N g w sl L Bt Rk F AP,
JEL R AT B A AN [R] A T A7 AE A R 2% A, B iR
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EVREMER. SINA R T T #ar 2= XS
o, HA W AE SRS, HEAD, BKZ, XS
BER S, SHMMX EXFEAFHEES. I
b, A R Hb X AR 5 N B A BT AS [R] ARk
F R AN [F] 25 H R 35 ) 5 B HRV £ H R A
Ao AN AN B T4 N 6.41%, 5 2022 4
S N S0 F R H R ALY, AT 2022 B
A K= STk BT RS2 N G R N (5L
BBl R Ao ) 45 5, B d E PR SR, = S . A
BF, N G 55 2 3 B IR0 B, 0 55 3R T A e MR
i, N R ER . o pH S H R
BT 77, AEAN AT i i 1) sE AU, N B 55 7T LA
IR e A SR f 7 P A B AR AT AR, IR
BIARA MR N B AU AR
N 595 B A A L5 U O B R A O, 5 R
B PPRIE A MR 4 5O A 5 U, By 5 AR UG
A T 45 B — 5

AR YRR R H O R AR DL B — R e v 3, HRV
A A A VR A R o LR R, N SR
e FEMREG R E, 5 HRVIB G BN
W95 JE AR EV A th i %, FL UK HPIV, RSV, 1R
A IR G A R S 2 B DR A 1 YR A TR e
3 P IR A B TR SR Gy, 5 2022 4F 51 M 44 HRV
TRA YA A A A s B 7t 5 SR
7K HRV 5 RSV [ VR & B B, i PRRE IR L
B HRV G 0™ 8, WS SR RSN HRV
TR G IR I W, SR PR 2 W B iR o7 B A AR

AL R LR, AFRFE HRV K225
B = X, 0~4 5K R i e, B 1Y
I, HRV 6 R EE 2 98 b . 5 aepmitsl 742410
TR Y1 T 2O 25 1 F 7 AR AR S o A AR AE SRRl R
[ 277 HRV k2 % B A Gib % 8 L ER
HRRE, BERZ, BEREAERHERIL, R
LB AT R . S RFEWD HE
WATH AL . (B 5 gl gyl s 2021 i
A A R A N [, U R B A R
A SR A AT N AL RS R 3%, T RE S e A (] 1 22
PHATH R . T M A HRV £ EHH KWL, 3L
L2 AV, f K IRIRAT i 0t ILTE B 4E 9 F AN
107, 5 HHILA — M /DIEE. &5 ME
SRS AR R N R T S AL, 9 H R IT
2R, 5010 H B E AR R I R], U BN B EE
o H 28 5 2T 22 i R A B R OR R, AR AR 2
TERRAT e EE R R 2 — .

HRV [1] VP4/VP2 [X 5% 8 2 5 R 1) 22 4k 7] fig
2 S HHRV WIPUE M 15 T E . AW E AR
AR, AT HAYE SN HRV 73 B %5 58 144 « HRV-A

A HRV-C 55 Il AR RE R 22 B A B R 28 B 96 995 1)
o191 AH 9%, HRV-C 5 Bt K AE % YIAH G, T HRV-
B & 2 5 1l PRAE IR 2 IR ik (B an AN A 82 5%
IR B At IR ) PR 51 SR P2, A U A 4
Bor, %t M4 1A E HRV-A. HRV-B. HRV-C3 Ffi 3
(Al A $E A 4T, HRV-A N E Z R AT AL 5, HRV-C
W2+ HRV-B ¥ Hi 5t /b o 51 48 WL 40 17 B,
K 2 i 5V 45 b BF 78 45 R — 8. HRV-A 3t & 3
1TANEEF AL, AIB (5t £ s HRV-C R L7 4
FER A, C16 5 b % s HRV-B XK B 2 4 3 4]
R, 5 E 8 o HRV 9 B A [H) 28 5 A% A (7] 4%
TR~ 35) 16 A PR R BT, 1 B A 2R ) N PR R R
RN

H 5 HRV J%& & 1) 75 0 o #%2 v, 75 R 42
ALK E ) HRV JE Gl B, WoRF 2247 N S
BEAH S MW e N EE B N BRI N B AL 7 X
R, 22 UCORFF RUF I AR ST, i B, B F,
REEAHFMBR, S800. THEEZE L.
ZAEN L B R R IR R A RN BER
B NBEIRAE, PRARAL 38 XU .
BWTHMEREHE AFRTORBERRETHAR
SREHTR, B BRANAAKEAE L, EHITHR
ZAT, AR A N 4% FE E PR AR S N A= B K 4B X
SRR B K, & 5N H R R TG 2 P S
WERARR T MO R T EHEMRE, &
THFBOBEBRBEARKF S EHZERGE R, L
BT RAE R4S HAE

S Xk

[1] Souty C, Masse S, Valette M, et al. Baseline characteristics and clinical
symptoms related to respiratory viruses identified among patients
presenting with influenza-like illness in primary care[J]. Clinical
Microbiology and Infection, 2019, 25(9): 1147-1153.

[2] Bizot E, Bousquet A, Charpié¢ M, et al. Rhinovirus: a narrative review
on its genetic characteristics, pediatric clinical presentations, and
pathogenesis[J]. Frontiers in Pediatrics, 2021, 9: 643219.

[3] Simmonds P, Gorbalenya A E, Harvala H, et a. Recommendations for
the nomenclature of enteroviruses and rhinoviruses[J]. Archives of
Virology, 2020, 165(3): 793-797.

[4] Warner S M, Wiehler S, Michi A N, et al. D. Rhinovirus replication and
innate immunity in highly differentiated human airway epithelial
cells[J]. Respiratory Research, 2019, 20(1): 150.

[5] Mcintyre C L, Knowles N J, Simmonds P. Proposals for the classifica-
tion of human rhinovirus species A, B and C into genotypically
assigned types[J]. Journal of General Virology, 2013, 94(Pt 8): 1791-
1806.

[6] Kan-O K, Washio Y, Fujimoto T, et al. Differences in the spectrum of
respiratory viruses and detection of human rhinovirus C in exacer-

bations of adult asthma and chronic obstructive pulmonary disease[J].


https://doi.org/10.1016/j.cmi.2019.01.014
https://doi.org/10.1016/j.cmi.2019.01.014
https://doi.org/10.3389/fped.2021.643219
https://doi.org/10.1007/s00705-019-04520-6
https://doi.org/10.1007/s00705-019-04520-6
https://doi.org/10.1186/s12931-019-1120-0

SHIEERN

FLTAE 2025 4E 9 A5 41 B5E 9

Chin J Public Health, Sept 2025 Vol.41 No.9

- 1041 -

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

Respiratory Investigation, 2022, 60(1): 129-136.
El Idrissi K R, Isabel S, Carbonneau J, et al. Molecular and
epidemiologic investigation of a rhinovirus outbreak in a neonatal
intensive care unit[J]. Infection Control and Hospital Epidemiology,
2019, 40(2): 245-247.
ME%, REE, WS, 5. 2018—2021 4R M T LI i BRI i v
T 38 5 23 A1 05 25 SR GL AT R S ARRAE (0] YL IR TR I %, 2023,
34(6): 729-731.
TR, ERT, W
IR e
812-818.
A, WOGER, RN, B ALE A K X R B
2018—2020 4= 4E Bt )L 2T ¢ &35 805 T3 AT 05 25 S Bk R AR AIE 4
Hr [J]. R R 2 &, 2021, 11(4): 303-307.
R, SRR, @i, 5. 2021 4R ATRYL IR B T SR N A I
W T8 SR BRI G A0 BT [J]. 00 MR, 2023, 38(3): 270-276.
XIFE 4, BRIR, TK T334, 25, 2020—2022 4F b ¥ 17 AR N 2
TE SR e 095 19 v B IR BUAIE A (D). PO I, 2023, 38(7):
792-798.
HEH R, U, AVRIE, 5. 2019—2021 K F )L E 2k IR
TE SR G 491 T Sk R GIR L B L4y T 4 BRI S (D). 0
2022, 37(4): 469-474.
FEH, W6, 5055, 4. 2022—2023 4F 5 N 45 W0 55 1599 R 3 &%
Wi A(HIND)pdm F 7Y 5 2 3 KU RFAE 43 (3], o B A 38 T A,
2024, 40(9): 1045-1051.

&, S5 2021 4 B R E A R N T SRR
Yol 0 J FE R 43 BURIE 9T (9] 5993 MR I, 2023, 38(7):

Firquet S, Beaujard S, Lobert P E, et al. Survival of enveloped and non-

enveloped viruses on inanimate surfaces[J]. Microbes and Environ-

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

ments, 2015, 30(2): 140-144.

Tanner H, Boxall E, Osman H. Respiratory viral infections during the
2009-2010 winter season in Central England, UK: incidence and
patterns of multiple virus co-infections[J]. European Journal of
Clinical Microbiology and Infectious Diseases, 2012, 31(11):
3001-3006.

T Al DX NP S R e e ) L 2 T A8 IR AT IR LA
SRR BT [D). rrE: 22 BE 22K, 2011.

EE, HE A, FEE A, 55 2011—2013 42 AR X R A I I
AE AT 58 ) LS BEALA T 0 22 R (0] 75 MOR 2254 (BR 22 R,
2016, 42(1): 177-181.

B, WIS, B, . 20192021 TR AT E A N IR
TG ] b B R PAT N OB L 2y T 0y BB T [9]. 0 A Al

2023, 39(2): 364-371.

A, TEER, R S, 45 Y I X bk BB g o A S Az
TATIRIURIEEESAE ST [7]. B SRR, 2018, 34(11): 1457-1460.
Li L, Wang H P, Liu A L, et al. Comparison of 11 respiratory
pathogens among hospitalized children before and during the
COVID-19 epidemic in Shenzhen, China[J]. Virology Journal, 2021,
18(1): 202.

Lauinger I L, Bible J M, Halligan E P, et al. Patient characteristics and
severity of human rhinovirusinfections in children[J]. Journal of
Clinical Virology, 2013, 58(1): 216-220.

Kennedy J L, Pham S, Borish L. Rhinovirus and asthma exacerba-
tions[J]. Immunology and Allergy Clinics of North America, 2019,
39(3): 335-344.


https://doi.org/10.1016/j.resinv.2021.08.009
https://doi.org/10.1017/ice.2018.311
https://doi.org/10.3784/jbjc.202209290429
https://doi.org/10.1007/s10096-012-1653-3
https://doi.org/10.1007/s10096-012-1653-3
https://doi.org/10.1186/s12985-021-01669-y
https://doi.org/10.1016/j.jcv.2013.06.042
https://doi.org/10.1016/j.jcv.2013.06.042
https://doi.org/10.1016/j.iac.2019.03.003

	1 材料与方法
	1.1 样本来源
	1.2 主要试剂与仪器
	1.3 检测方法
	1.3.1 11种常见病原体检测样本筛选
	1.3.2 VP4/VP2基因测序

	1.4 统计分析

	2 结　果
	2.1 呼吸道常见病原体检出情况
	2.2 HRV病毒混合感染检出情况（表1）
	2.3 不同性别、年龄段和季节HRV检出情况差异性分析（表2、3）
	2.4 HRV病毒VP4/VP2基因测序
	2.4.1 HRV病毒VP4/VP2基因进化分析（图1、表4）
	2.4.2 HRV病毒相同型别间核苷酸平均遗传距离分析


	3 讨　论
	参考文献

