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[ Abstract] Objective: To probe into the expression levels and clinical significance of serum inflammatory factors in children with
respiratory syncytial virus (RSV) and influenza A virus (Inf-A). Methods: A total of 95 children with positive Inf-A and RSV and
some healthy children were enrolled in the study. All subjects were divided into 4 groups: Inf-A infection group, RSV infection group,
mixed infection group ( MIX group) and healthy control (HC group). Enzyme-linked immunosorbent assay ( ELISA) was used to detect
the expression levels of inflammatory factors such as IL-1B, IL-2, IL-8, TNF-a, IFN-y and anti-inflammatory cytokines such as IL-4
and TGF-B in four groups. The correlation between inflammatory factor levels and severity of disease was compared and analyzed among
four groups. Results: The levels of IL-1B3, IL-8, TNF-a and IFN-y in the Inf-A infection group, the RSV infection group and the MIX
group increased to different degrees in the acute phase, and the levels of 1L-1B8, TNF-a and IL-8 in the MIX group increased more
significantly. In the recovery period, the levels of IL-13, TNF-a, IL-8 and IFN-y were significantly lower than those before treatment,
yet the levels of TNF-a and IFN-y were still significantly higher than those in the HC group. Expression of IL-4 and TGF-B decreased
significantly in the RSV group, the Inf-A group and the MIX group compared with before treatment, and there was no statistical
significance compared with the HC group. Conclusion: The inflammatory factors increased predominantly in children infected with Inf-A
and RSV, mainly concentrated in the levels of IL-1B, IL-8 and TNF-a, while the changes in the levels of 1L-8 may be the sensitive
indicators of the severity of the response.

[ Keywords | children; respiratory virus; mixed infection; inflammatory factors

BEA A I FL AR R HE AL | I WE 5 B A 1R RO FP SR B M TGF-B 7 FF I 18 5 2 9 7 ( respiratory syncytial virus,
Wz, JLEE TR A IR B A SR 38 o B 4 21 RIENEN] RSV) . MEVUESR S A B (influenza virus type A, Inf-A)
Z R BRI G IR T BOUUAR N RAE SO ML R TR AR R LINLTE A KT | AR A DA R TR B
2, ARIGEL RV IL-18 IL4 IL-2 IL-8 IFN-y TNF-a, R TAEIRG YL B ILAE N RAE S v P a9 PE -, itk —

BEE£IE 2018 B MiRHER T TR B = 6 8R4’ ZDXKI2,
EE B ANER (1978, 10-) , 5 Wi+, @ FATBEIA , 32 A3 42 JLPR 4T, E-mail ;. shbnanjing2006@ 126. com,,
BIAEE . B/ (1979.01-) , 2 1+ @I FATE IR, 81202 , EENFLEIER R GRS, E-mail ; amybac@ 126. com,,



e 2. JUAF 25 5 22 £ 2019 5% 25 5% 10 21 Journal of Pediatric Pharmacy 2019, Vol. 25 ,No. 10

S TFIRST T LB %
1 R

L1 —fFH

L1 BFRsa % HERIEH W ARER 2010 -
2016 AEICIA A 2 I i JR e B L B A i B )L 2 3
95 4], %+ RSV, Inf-A YL f 8 LGERFIEAT 1P 7347
1.1.2 #adrf FrEQEmRFESLHILBRA) 5 7 i
SN TE LS BRI ; Y <5 %

113 #Hrdrf H7 L A IR AR, gt
iR | 5 RO R | SR RE B A 5 1 S N 2
R CE 3 N

1.2 ARARERLE

.21 HARE ABYKRSBKHIER(APBE 12 h
) REE LSRR 53164 2 1y« K S MR- 28 S s i A
Y447 EHL0. 5 ~ 1.0 mL 23y, i B T 15 mL TG 1A
B IR E A, MR AR &5 R R LA o A,
(1) P A B R L 2 (RSV A1) - S 28 B 4%
B IR A I W R S L RE PEPE 5 (2) 5 1 A A
TR FEUL (Inf-A 4) . S IRE T A0 A Y37 S8 75 FH
P (3) A B R B B I IGE A MR B IR A R A
(MIX ZH) « SR A A 0 37 R 2 S P W 4 M
FEHBAE 5 (4) XS IRZE (HC 41) 115 f5)4F 1% DT T /Y A1
BEFEARRERIL, TG AL, R, A BILABE G
SRR AEFRIKIM 4 ~5 mL IF36 K, Inf-A Y] RSV /2
Yed] MIX &G —IHEIRIT IR, THWRIREWI(5 ~7 d)
PRUCR B # K I

1.2.2 #mlzak (1) R EEREEZOCERI 7 Fh
WP I8 H UL B, B IR G & R 3 (RSV) , IR 2
(ADV) i85 A B B! (Inf-A HI Inf-B) , & i J80 55
123 8(PIV L ~ 1), AR5 UL 5 BER#RAE 00 &
H 2 [ Diagnostic Hybrids INERE S (2) R E G
FARK W 1 IL-1B ,1L4 IL-2, IL-8 &% IFN-y, TNF-a 7K
¥,1i{?fljﬁ Bio-Plex ProTM Assays A ZEE BIO RAD A H]

#EAt. R ELISA J7 i K Il it TGF-B 7K -, ik 7 &
Human TGF-beta (2nd Generation ) Ready-SET-Go Hi 3% [#
eBioscience A F] 2 f4E
1.2.3 W ARTTADIKC S SR IRT B 23 B ik i AR R LI
RGO, BT ARRY PR PRI W4
1.3 %itF7k

T SPSS 17.0 FfF, THECRARLR T K3, IES
AT OB xas Ron R ¢ K5, Z2 40 ] LR
T3 225307 ,P<0. 05 =S A G XL,

2 #R

2.1 —f&FAH

3t 95 IR IL AW, Horh RSV 2H 30 1], Inf-A 2H
30 {51, MIX 41 20 5], HC 20 15 ), PESI4E IS LA W3 1,
RSV 4 \Inf-A 2 MIX 28 JLARHE P55 315 HC 410
BESTHITHE (P F¥>0.05)

F1 HAZBJLERFERNAZEELR

WH RSV 41 Inf-A 41 MIX 41 HCHL  Faiy> P
i/ A 10.25£5.37 11.0242.83 9.11x4.46 10.45:2.26 7.434 >0.05
HRI(F/ %) 16714 15/15

12/8 8/7 0.059 >0.05

2.2 & PEH RSV 28 Inf-A 48 MIX 20% HC 2020 80 B F
b

RSV 4 .inf-A 44} MIX 4] 1L-1B . IL-8 \TNF-a . IFN-vy
AR, S5 HC ALK, EFAFRITFRE L (P <
0.05) ;RSV 4 112 /KF5 HC 4 b2 7 LG it
X (t=0.256,P>0.05) ; MIX 20 }% Inf-A 2H TL-2 /K52
T, 5 HC A 2E R A G5 8 L (50 R
2.891 K 2.174,P<0.05), RSV 4 .Inf-A 4 TGF-B 7K
P55 HC A 22 R G # 3 L ({E5 518 0. 862
0.040,P ¥7>0.05) ; (HiE & B Y 4l TGF-B A Tt i,
ERAEG e X (1=3.238,P<0.05) . 1L4 /KFAE
RSV 4 . Inf-A 4 SR A B A TG B e, 5 HC A
RIS F R (P ¥>0.05), k2,

F2 AMHRSYV4A.Inf-A B BEBEEARERIBANFMMETFRNER pg/mL
215 % IL-1B 1.4 L2 1L-8 TNF-« TGF-B IFN-y
RSV 4 30 23.40 =1. 10 1.72+0. 13 5.58+0. 47 11.710. 87 7.56+0.71  1274.00+100. 10 107.40+13. 07
Inf-A 21 30 37.04 +0.73 2.26+0. 16 8. 04+0. 57 12.76 =0. 87 7.97+0.63  1408.00+78.64 111.10 £11.60
MIX 21 20 41.19 =7.19 1.78+0.79 7.18+2.43 15.21 5.70 12.20 £5.71 2 000.39+594.71  122.65+74.50
HC 44 15 3.30+0. 56 2.100. 22 5.38+0. 62 7. 470. 67 4.61+0.58 1413.00£110.70  75.46+8.91

2.3 ST AIE MIX 42 48 % 4n I B 7 KT rh 4k

MIX 4L3EY7 AT (M) Mg IFN-y  TNF-o \IL-18
IL-8 /KX 8 FiRI7 5 (P ¥9<0.05) ;1.2 | 1L4 \ TGF-B
KRITHTE A E S G #E L (P #>0.05), L
%3,

2.4 %9 )E MIX 485 HC 288 3 48 % 2a B B - K- Ho gk

MIX 2H VA 97 )5 I3 IFN-y . TNF-a 7K A 25 T % BR
2 (P ¥9<0.05) ; MIX 397 5 134 1L-2 114  TGF-B . IL-18 .
IL-8 /K5 HC A b2 7 g it X (P $#1>0.05) .
W# 4,



JUAF 25 5 22 £ 2019 5% 25 5% 10 27 Journal of Pediatric Pharmacy 2019, Vol. 25 ,No. 10 + 3.

#£3 EBITRIE MIX HREHXAMEFKFLLE pg/mL
i [] 5% IL-18 L4 IL-2 IL-8 TNF-« TGF-B IFN-y
YRITHT 20 41.19+7.19 1.78+0. 79 7.18+2.43 15.21+5.70 12.20+5.71 2 000.39+594.71  122. 65+74. 50
BITIE 20 5.71+2.69 1. 82+0. 64 6.40+0. 78 10.61+2.32 7.81+2.47 1629.25+612.40 103. 68+42. 88
t 20. 663 0.022 1.358 3.334 3.161 1.944 2.336
P <0.05 >0. 05 >0. 05 <0.05 <0.05 >0. 05 <0.05
F4 BITEMXAS HC AHEXMMEEFKTEILE pg/mL
215 ik IL-1B8 L4 1L-2 IL-8 TNF-a TGF-B IFN-y
MIX 21 20 5.71+2.69 1. 82+0. 64 6.40+0. 78 10. 61+2.32 7.81+2. 47 1629.3+612.4  103. 68+42. 88
HC 41 15 3.30=0. 56 2.10+0. 22 5.38+0. 62 7. 47+0. 67 4. 61x0.58 1413.0£110.7  75.46 +8.91
! 1. 681 1.533 1.785 1.711 3.940 1. 165 2.089
P >0. 05 >0. 05 >0. 05 >0. 05 <0.05 >0. 05 <0.05
3 Wi IR A E . Mobbs K J 2™ B SC#H 45 Roman

YN P R SR R R ANLIRS , il & B L A
DAL RSS2 IV, 98 7% AR T 40 A R g 400 L, 43 s 41 i I
FHFHUANR I JEAAR , LAk 3 5 WL (3 45, LR TE 7= A
TR (A B0 200 A R 9 o s TR A A 4 1 ) B e =
TREMAEYEST R AN T2 5 RAE S, 76 P8 7700
BEEA T N R i R B B EEMEM, B
AT FIE i 2 B M A PR T A4 11 112 116 . 11L-8
IL-17 \TNF-a J¢ INF-y %5, $i 5 4 1 4E 114 (1L-1
ZARFEHH (IL-Ira) K TGF-B %5,

AW, MIX L2 8 TNF-o IL-18 ,1L-8 7K
SRR TR, H S Inf-A RG] RSV LA LT
B, ATRES TR A R J5 U000 R 55 4 119 9% 40 it B i
TRERIEF T NE T AR H TS 2 4 5 1) 50 Y
Ak, B RA G B LR s Y L 5 e
Hh PR DRI % E R Al 4% S I R R, AR A Y iR
JUAY S22 -7, VR 1 42 R 40 g I F TIL-18 , TNF-o  1L-8
K, AR ARG B LR IT R S % il R
MIX 4377 R JURP 905 PR F 1Y 7K SF & 81, 7655 1k &
W, IL-18 \TNF-a | IL-8 \IFN-y 7K HIA 71T B i %
fH IL-1B \ TNF-o . IFN-y 7K-F-48 HC 20475 W 8 v, PR Ot
1L-8 7K T (A% Ak AT R 2 S s 15 7™ 2 A B 4 fURR (1)
FRo TL-8 J& 98 0iE S o Hh o B2 ) A AL K 7, 32 28 ph 4
FL P B 2R A 4300, BT A7 S v P 200 L I I A4 i S
] R YL BB AL R AR WS BRI IR AR, IL-8 FE 2 v it 1
i 98 S 2 eI I SRS AR R SR i B o E
R X TL-8 7 21 A B F I e e LR N & AR
YA SN 3 TR R B BT g vE A P TL4  TGF-B 4
WA, AN Th1 Th2 40 il G058 5 N7, 78 24 +5 Thl/Th2 G
AT VE R E T TGF-B Rl R A9 TR AR IR YL J5
PR TFN-y IL-2 J2 TNF-o 433077 Rt TGF-B 7K F-AE
et RS S ARG Inf-A JRYL AL RSV SR
H MIX HE HC AT BB S RSV 445 Inf-A 205
HC 21 48 25 5 T GE 1127 78 S0, ] 58 5 A 52 /UL
AERS/NT 5 A G, {H MIX 41 TGF-B # HC 4744 7+
WL ARG X, % R TCR-B B4y Wl Rt 55 i

M 2O (R RIFFT R B L R S AR P The 41T g
B AR | I NG 1L4 IL-5 F1 1L-13 KT 3
AT MIX 2 114 KT A B e T e 114
AP RN 53 o oS AR A 22 A G

L5 LTk Inf-A RSV IR G B G RN sk T3
A IL-18 TNF-o M IL-8 K F ARk, MR T 114 |
TGF-B FFi AN &, o0 i vl 65 LA iy i ™ &
FEEEAH G, 1L-8 7K 19 A8 fb 2 F iR & R g 2B LR 1
U AR R R PR AR . ASBIF S M AR — o R BR M, B
HATY R R AR S F 5% 1 — 20 S R0 200 i I 7 /) 2
JUIa 85 e o B R AL, FE I 1 i AR DG B e 5
B AR S E L ML

SE Ik

[1] SUNB C C, CHI HSIN, CHIU N C, et al. Viral etiology of acute
lower respiratory tract infections in hospitalized young children in
Northern Taiwan [ J]. Microbiol Immunol Infect, 2011, 44(3) .
184-190.

[2] DE PAULIS M, GILIO A E, FERRARO A A, et al. Severity of
viral coinfection in hospitalized infants with respiratory syncytial
virus infection [ J]. Pediatr, 2011, 87(5) : 307-313.

[3] TANAKA H, HONMA S, ABE S, et al. Effects of interleukin-2
and cyclosporine A on pathologic features in Mycoplasma
pneumonia [ J]. Am J Respir Crit Care Med, 1996, 154 (6):
1908-1912.

[4] ZENG R, ZHANG H, HAI Y, et al. Interleukin-27 inhibits
vaccine-enhanced  pulmonary  disease following  respiratory
syncytial virus infection by regulating cellular memory responses
[J]. Journal of virology, 2012, 86(8) : 4505-4517.

[5] APARICIO-SIEGMUND S, GARBERS C. The biology of
interleukin-27 reveals unique pro- and anti-inflammatory functions
in immunity [ J]. Cytokine & growth factor reviews, 2015, 26
(5): 579-586.

[6] ROBINSON K M, LEE B, SCHELLER E V, et al. The role of
IL-27 in susceptibility to post-influenza Staphylococcus aureus
pneumonia [ J]. Respiratory research, 2015, 16: 10. doi:
10. 1186/s12931-015-0168-8.

[7] THORNBURG N J, SHEPHERD B, CROWE J E. Transforming

growth inf-Actor beta is a major regulator of human neonatal



4 - JUAF 25 5 22 £ 2019 5% 25 5% 10 21 Journal of Pediatric Pharmacy 2019, Vol. 25 ,No. 10

immune responses following respiratory syncytial virus infection
[J]. Journal of virology, 2010, 84(24) . 12895-12902.

[8] MOBBS K J, SMYTH R L, O’ HEA U, et al. Cytokines in severe
respiratory syncytial virus bronchiolitis [ J]. Pediatric pulmonology,
2002, 33(6) : 449452.

(9] BSc#r, &M, £, % RN XLE hMPV JRATR R
UF L [ e L 20 A AR AR WPV e B RBUL P A £

doi ; 10. 13407/j. enki. jpp. 1672-108X. 2019. 10. 002

BLEZE R AL A R 5T

ML LR 20k, 2016, 22(7) : 14.

[10] ROMAN M, CALHOUN W J, HINTON K L, et al. Respiratory
syncytial virus infection in ininf-Ants is associated with
predominant Th-2 like response [ J]. American journal of

respiratory and critical care medicine, 1997, 156 (1) ; 190-195.

(Zn % ABET)
( Wk B 199:2018-08-01 &[0 H 157:2018-11-19)

FE AT AR, R IR, B e LEER:, WHLAKIE 050031)

[(BE]ER T EOLE TR MR ZRE, ik DB 2016 5 10 A £2018 5 10 A THREH B 49 132 #1 B ILEE R
FOUe I R4, st L PR B R 69 91 BOUKRE Bk B 3 &k A 5 A Aot — R &8 F 0 5B RITF &R m & 4
ShRFARER, BER.EKEAEVAHBAREFEERRAREMFFHRBILIT O, L P EERKLBFF 446,35 H 21-24
LEASE R EAREBR A S P 15 TR E Rk 4 6] 16 FTRERMBE P EAAEERBE, SWAR G TSC2,
CDKL5 ,PCDH19 ,SCN1A \[KCNQ2 MMACHC %, Zi: AA X P HRILEFE w4 Fm B L MEEE L 28% ,*F% B K 69 ZLLE
ERILEATEEARBR AITTFRAFEE,

[REA]BILEE AR/, £ EKk
[FEHES]R742.1

[ STHkARIREG]A [ SZE 42 11672-108X(2019)10-0004-04

Genetic Etiology of Infantile Spasm

Li Baoguang, Yang Huafang, Zheng Huacheng, Wu Wenjuan, Cui Xiaopu ( Hebei Children’ s Hospital , Hebei Shijiazhuang
050031, China)

[ Abstract] Objective: To explore the genetic etiology of infantile spasm. Methods: Clinical data of 132 infants with infantile spasm
admitted from Oct. 2016 to Oct. 2018 were retrospectively collected. Venous blood was collected from 91 infants with unknown etiology.
Chromosome karyotype analysis and next generation high-throughput sequencing were used to detect the chromosome and the whole exon
genes. Results: A total of 37 children with abnormal chromosome or gene structure were collected. There were 4 cases with abnormal
chromosome number, all of which were Down syndrome; 5 cases with chromosomal microdeletion: 4 cases of 15 chromosomal
microdeletion and 1 case of 16 chromosomal microdeletion ; the rest were single gene lesions, with high frequency genes including TSC2 ,
CDKLS5, PCDH19, SCNIA, KCNQ2 and MMACHC, etc. Conclusion: The genetic etiology of infantile spasm in this study is 28% .
Children with infantile spasm whose etiology is unknown should be examined by chromosome karyotype and the whole exon genes
sequencing.
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