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[ Abstract]
living in Hebei province. Methods We randomly collected cerebrospinal fluid specimens from a total of 399

Objective To investigate the pathogenic characteristics of viral encephalitis in children

children diagnosed with viral encephalitis in Hebei Children’s Hospital from May to December 2017. Real-
time fluorescence quantitative PCR and Sanger sequencing were used to detect viral nucleic acids in
cerebrospinal fluid by an automatic laboratory station. Statistical analysis was performed on the experimental
data using SPSS 21. 0 software and the clinical data were analyzed. Comparison of infection rates of EV
encephalitis in different months, using line X column chi-square test. The MRI and EEG positive rates of
different viral encephalitis and viral encephalitis patients not infected with the virus were analyzed by Fisher's
exact probability test. The positive rate of infection with different viruses and non-virus agents was analyzed
by Fisher's exact probability test. Results The result showed that 80 of 399 samples were positive, and the
positive rate was 20.05%. It included 22 cases of enterovirus, 4 cases of influenza A virus, 3 cases of
mumps virus, 2 cases of herpes simplex virus type 1, 1 case of herpes simplex virus type 2, 4 cases of EB
virus, 7 cases of cytomegalovirus, 7 cases of herpes zoster virus, 8 cases of adenovirus, 14 cases of human
herpesvirus type 6. Eight cases had combined viral infection. Eight cases had concurrent infections; 3 cases
had enterovirus and herpesvirus type 6 concurrent infection, 1 case had enterovirus and Japanese encephalitis
virus concurrent infection and 1 case had herpes simplex virus type 2 and adenovirus, 1 case had influenza A
virus herpesvirus type 6, 1 case had mumps virus and herpesvirus type 6, 1 case had mumps virus and
herpesvirus type 6, 1 case had herpes simplex virus type 1 and herpes zoster virus concurrent infections.
Children with EV viral encephalitis in Hebei Province were highly prevalent in May and June (P=0.016).
HHVG6 virus encephalitis was more susceptible to infection than non-HHV6 virus (P=0.016) ; The rate of
MRI positive findings in patients with different viral encephalitis was not statistically significant (P>0.05).
The result of EEG of different viral encephalitis were P> 0.05, which was not statistically significant.
Conclusions EV was the most common pathogen of children with viral encephalitis in Hebei province.
Encephalitis caused by influenza A virus cannot be ignored in clinical practice.
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SEHT 2 G B PCR ( quantitative real-time PCR,
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simplex virus, HSV') | 7K & - IR 9 92 9% 3¢ (varicella-
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EBV) . E 4l ffe 95 5 ( cytomegalovirus, CMV) | A\ Ji &
JRAE 6 % (human herpesvirus 6, HHV6) S5/ M 15 K6
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WFSE RIS LB A 38 i 7 R e e s e 1 Y AR g
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(respiratory syncytial virus, RSV) . ABF5EF|FHEE &
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o TR | A = AP B = I o Wi LI I O 5 |
TERIGE TR AL — M GORE RE R FIRAE | ik 5 W1
I AN AR AP e BAA A I 25

1.2 FRABKEFIZE IR B i BRI R 4
AREAERTE LB 20 W) A7 BEARE 28 IR | PR UE T
AR R AR AT Je . T 24 h PPREREE M I F
WRR AP 1.5 ml B AL T-80 °C UKA
TRATE, BT bR AR Gt — ¥4 B iz 2% 25 Fp [ 98 9 T 5 45
il F R B T 7 4 T L S

1.3 FEZBRRI &0 NE AR 200 wl,
MR AR U P S R R EERH A ] (HhE ) NP968-C
KR B BAY, K50 S K B B 4 2 F] ZTLIB-Y64
DNA/RNA #RRIEBGAN &, S HRALES Bl ) &
YE LB BC B R AR AR 422 B DNA/RNA $2HURE P
HEATRETR BRI

1.4 SRIGERW  ANFFILKN 15 Fh G 5 AH R
2, 48 9 & HSV1 HSV2 VZV  EBV . CMV  HHV6 .,
ADV EV . MeV ., Ruv, MuV . JEV RSV FulA FulB,
N q-PCR 7%k, 7% SCHRTR 3 5190, BREH DL &
FREEAE S 51 B ARET PE UL 1, FluA FluB 5]
Y BT H b ) R g R s 4 T R T Oy
(2017 4FRR) ). q-PCR SN A R T B DL S ine ad 7
43644 B Beckman Coulter 2 7] (Y Biomek FX ZZ56
FEA A B T AR I 8 R T 58 i, RNA JE 8
RIR 2 38 H) J& OneStep RT-PCR Kit ( QIAgen 2%
AL ) . DNA g 8 S AR &R B3 Multiplex
PCR Kit( QIAgen A w], 8[F ) , q-PCR KL 2% Ky
Bio-rad 23 H) (35 [H ) CFX96 9% & PCR ¥ I £
Gt RVLZ&MF  RNA RS R 0 450 11,50 °C,
30 min;2 .95 °C, 15 min;3.94 °C,45 s;4.55 C,45

$;5.72 °C,45 ;6 .72 °C,10 min,4 CI#£FE, 45 3~5
AL 40 PR, 45 5 D WETO LIS, DNA JF
MR 46444195 °C, 15 min; 94 °C,30 S;60 °C,
90 5372 °C,90 s; 72 °C,10 min,4 CI#-77;55 2.3 .4
AL 45 IR 5 4 ISR S . q-PCR K il 45
B CeAEART 35 HE R b PR S R, G i T
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1.5 ZitZEAE s SPSS 21. 0 #7420y
B AR RLA 4y EV K48 (B G F8 AL . N [R]85
5B R i 28 HB 1K) MIRT 7RG Hi, 1 B R HE A AR
(R 2 5 TR B 32 0 LU R FH R 7 R B i A 7 5
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352 A I A R G AEAR OB MKk JE ), &
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dr 1 i B TODD BRI, 360 il L3247 T kB4
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B, VZV 7 ] ,ADV 8 fil, HHV6 14 i, BHEEFEA
8 W& IR, 70k EV &3 HHV6 3 i EV &
Jf JEV 1 ] HSV2 47 ADV 1 4], FLuA & Jf HHV6
1 ffl, MUV & Jf HHV6 1 i, HSV1 & Jf VZV1 fi,
S ARG B UL T 1, Tl ) L 7 i 9 s I &
WA 53 DL 2,

2.3 BUBRSMT WAL L EV R E MR R A
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Tab.1 Real-time quantitative PCR deteation of cerebrospinal fluid speciments from Children with viral encephalitis in Hebei Province

Product
Virus Forward primer Reverse primer Probe
length
EV(8] GCCCCTGAATGCG TGTCACCATAAGCAGY FAM-CCAAAGTAGTCGGTTCC-BHQ! 80
JEVL?) TGGGCCTTCTGGTGATGTT CCCAAGCATCAGCACAAGTA FAM-CACCCAGGAGGTCCTTCGCAAGAG- BHQ1 110
MuV ') CTGTTCTGCTAGATGAGATGCA AGCCTCTCTGCCTCATTGTA FAM-TCACACAATCAAATGCATTGGTGATTGAC-BHQ1 241
RuV [0 GTCATCACCCACCGTTGT CCTTCTGGAGGTCCTCCAT FAM-AGAGCCCAGGGTGCCCGAAT-BHQ1 120
MeV [0 AAGGTGGATAAAGTACACCCAA TGTCACATATCATTTCAGCAAT FAM-CCAACCA CTCTCCAATCTAAATTCACC-BHQ1 188
RSV [11] CACWGAAGATGCWAATCATAAATTCA  GTATYTTTATRGTGTCTTCYCTTCCTAACC FAM-TAATAGGTATGTTATATGCKATGTC-BHQ1 89
FluA GACCRATCCTGTCACCTCTGAC GGGCATTYTGGACAAAKCGTCTACG FAM-TGCAGTCCTCGCTCACTGGGCACG-BHQ1 105
FluB TCCTCAACTCACTCTTCGAGCG CGGTGCTCTTGACCAAATTGG FAM-CCAATTCGAGCAGCTGAAACTGCGGTG-BHQ1 103
HSV1'2) CGCATCAAGACCACCTCCTC GCTCGCACCACGCGA FAM-TGGCAACGCGGCCCAAC-BHQI 111
HSV2[12] CGCATCAAGACCACCTCCTC GCTCGCACCACGCGA FAM-CGGCGATGCGCCCCAG-BHQI 111
vZv L0121 AACTTTTACATCCAGCCTGGCG GAAAACCCAAACCGTTCTCGAG FAM-TGTCTTTCACGGAGGCAAACACGT- BHQI 201
EBV!([12] CGGAAGCCCTCTGGACTTC CCCTGTTTATCCGATGGAATG FAM-TGTACACGCACGAGAAATGCGCC- BHQI 90
CMV 2] CATGAAGGTCTTTGCCCAGTAC GGCCAAAGTGTAGGCTACAATAG FAM-TGGCCCGTAGGTCATCCACACTAGG- BHQ1 130
HHV6'2) GACAATCACATGCCTGGATAATG TGTAAGCGTGTGGTAATGTACTAA FAM-AGCAGCTGGCGAAAAGTGCTGTGC- BHQ1 176
ADVLE3) GCCACGGTGGGG TTTCTAAACTT GCCCCAGTGGTCTTACATGCACATC FAM-TGCACCAGACCCGGGCTCAGGTACTCGA- BHQ1 132
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Fig.1 Percentage of viral pathogens in viral encephalitis Fig.2 Months distribution of viral encephalitis rate in Children living
cases in Children living in Hebei province, China, in Hebei province, China, from May to December 2017
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m o Recem E413E EV FluA MuV JEV _HSV _ADV.CMV EBV .

Figw, WALE EVISHEM RS AT 5.6 A0y HHV6 25, kI EV 7558 J& 37 6 24 9 5 1 I 46 I =
(X*=17.899, P =0.016) ., HHV6 i 8¢ M X B AE B S5, AN BFO0 45 S R Tl A48 BV 5 25 14 1
HHV6 Wi 5E 5 & &G (P=0.016) s AR EE IR RS AZEN N 5.6 A4, XA 5L E T2
PR 2 B E B MRI M L B MR 22 S ST RS Evws (SE7 A6,
PR (P>0.05) i B BT AR 15 % LU B, U
JE LR BRI RY IR 7 5 | A B4 i AR A
e R AN 25 95 2200 E 0 37 8o 1 140 51 A SR s 75
B VRN SRR A A MR IR R AN SHEE AR AR A A i — A R REA
LA RGN, FNANAREIRIE SRR EE  BFST,
215 B PE NG 48, B UL A R A . EV . MuV  HSV | S HB MR AE A9 B 1 i % 1 12 SR 24 K A
EBV TBE JeV HHV6 %15 ABFZXAI 1 FBeE 4wl PRI IR )42 AT 2 1 3 1) 1A% 0y
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A RRETE IR A R DL MRI 26 30 & 2E 78 il
M BT FE NG T DX e A DA A
Bl E, AU AT RIES 32 B AR R B R AN
R 2 5 | 2 (4 i 28 FB 1) MR A BRI R A AE 22 5%
{H Kiroglu 1 Takaya %" BF9¢ & I BOMALS 15
(diffusion weighted imaging , DWI) X 5395 54 i 52
I 728 12 R M e 20 A8 S s O T A R AR 12
W L 5 SRR, PR A X 4EhA2 Ay s P ki 4%
HHEAT MRI KA IS DWI P 8K ol L4 = 2
W

i T 2 Bl 2% A 4 B2 W, (B 2
PEMG 2 B I R K Z NI B R R
T ARG AR PR R A TR 2 LS A
i ) N S R R e (S W e =S S S T ke £
FIE T 5 R H P S A O A TR D IRAITSY

HHV6 UL 7E 2 4y LI 38 % WL, HHV6 5
RPN R GG B B E R RIENREETL,
TS BCHAG B 5 T e . AT AT RE S HoAbw 7
YL FHAE L, BN IR HHV6 #1i%
W FEE I RYE, AT B HHVE 510 199k 75
il 2 454 HHV6 Ja s ki 2 13 31t (P =0.016) .
M AT HHV6 FHERG 1l fi 2>, HHV6 & Jf /e
A TFIE— LW

AWFFER M H sk TAE 1T PCR A RBCHE
BRI T BRI s T Y FR2E SR T TR I AR,
H S TR AT LS A 2R Sk A 2hik, i
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AN, AHIF ST AT 25 80% (14 FE ity A A6 T 1) 955
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TARIMFEAR (next-generationsequencingtechnology ,
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