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Detection of Rotavirus in Cerebrospinal Fluid in Patients with Convulsions and
Gastroenterocolitis by Reverse Transcription Polymerase Chain Reaction

Tsutomu NISHIMURA, Noboru KUYAMA, Eri KONDO, Nozomi ISHII, Shinmei SAI,
Teruyuki TANAKA, Chinatsu SEKI, Hirokazu OGUNI, Makiko OSAWA,
Yukio FUKUYAMA, Hiroshi USHLJIMAY and Shuichi NISHIMURA"2)
Department of Pediatrics (Director: Prof. Yukio FUKUYAMA),

Tokyo Women’s Medical College
DDepartment of Microbiology (Director: Dr. Hiroshi USHIJIMA), Institute of Public Health
2Department of Pediatrics (Director: Prof. Toshiaki ABE) Teikyo University School of Medicine

Rotaviruses are the major causative viruses of gastroenteritis in infancy, but few reports have
described these viruses in relation to the central nervous system. Infants are also liable to develop a
variety of convulsive disorders. Although it is generally known that mild diarrhea, mainly caused by
rotaviruses, is sometimes accompanied by convulsions, there has been no established hypothesis to
explain this phenomenon. We used the reverse transcription polymerase chain reaction (RT-PCR)
method to detect rotaviruses in the cerebrospinal fluid of 6 children (rotavirus-positive in fecal tests)
with convulsions accompanied by mild diarrhea who were admitted to the Pediatric Department of
Tokyo Women’s Medical College between January and March, 1992. The specimens of cerebrospinal
fluid were collected from 2 patients in the acute and convalescent phases and 4 patients in the acute
phase. Five of the 6 patients in the acute phase had positive reactions, while 2 patients in the
convalescent phase were negative.

This study is the first to indicate that rotaviruses may infiltrate into the central nervous system
in the acute stage of disease in infants who have convulsions with so-called “mild diarrhea”
unassociated with meningitis or encephalitis.

FLaoi fRIIOIRIB L 7= RUEFLDEEE, FREF TK
S RHT, FEOBBEWRBICHEEL LT, RCADALEFIEhD D %L, #EMI RIS
AR Z ) R B, B e, L7 BE PRNCHE 5 BED b hY 5 REFLIEEK

—E243 —



& EABERIUOHER

244

~
Ble - S =
N
IIIR N
ez’ s8=2s =
| M .
Rl Z |oae 0 o T m —
- d|omoe waew -
Eloee ooos i
§ + 4+ 4+ o+ !
g
O [ A
E g |11 + o1+ 2
=
=== a
Bl+++ 2222 =
2‘“ NN N NN NN N
DN P+ + 1+ +
&11 (RN ~ ~
|
—~
Q *
5., 2EHsd
il =< % -
LLEYRsEggr
~ 2] [FA
] sRTESIT
S e S s D
f= SHTF 7
]t a
sy
£l =
B N n n !
) n OO o & |20
558 & G i
:(3 <t 2 - =] o0 )
EZ T > ; &
M% FIER 8 K B
AR
. ®o
w
B EE ~
ol NI (CRN
NN N QVV ~
B %g
£ <
=y
g
ﬂ NN Uﬁ
~ ~ & ~
£ NI AN
NN N ' )@ '
& &3
&
ksl = E = = <
g E E g g g
& — o O = ™~ o
m_ By B ) £ B
— = - — o Tt
E — N =+ o X=]

DAAIR v BRI, po l BB, ND : MEfTRS, F L er AL v

FC: 8 hA, GTS | &5 ERME, GTCS | & FMERMNRRIE, rt. hemi | BEHIVRA,DZP 27 €54, &

PR R 2® [ 3 EHEBIORE, ** | A

BOEAEALEBLLS003D%, &I, B
ESEBOHKEST LY REEREORAY 1 1+ A
THBHE P ~ALZAT A ARG D polymerase
chain reaction (PCR) ZElc UM AR LI & O
LR EFBC - T 5, SERK < THEL
WRHT ABE L 7o\ o B BRAE THICHE 5 R 23
Bl B DY % reverse transcription PCR
(RT-PCREETHERL, w271 ALADHFERIE
BLBLDOT, ETOXBNELEL L ILHRET
5.
&b L UHE

1. SRES

FR i FERAFHEDNERNC19924E 1 B2 b
199248 3 H ¥ TR AR L7 RE % £ - 7o BAE T H#
EOBIR6FITHD (G,

FEBRITIIRI2ALSLIE2 2 AOAHR T
B, & 3fTHELLIL I 1ThoT.

RIEFECERF S O\ & B RS 4 3% e
2, FOMITIZTANA, BHEESSHEREED
FEFEIRD - T,

AR CIEMANT » AL b HBERE
(GTS) OBELXAARE TR TEREZ L TR,
BRI TRESREZE T TH 5 LIS & TR ORER
TECh otz T, BAEBREENR L -7,

BRESRRIER AR ICISCU ETH - oD
FEG 3 D LT, HIX3TCHRLE  OEARICKE
BRDIEbDL DT,

T OR ks X OEEIE, FEF 1~ 51X GTS, &
BEHE IRV (GTCS) 23 2 ~ 4B L, fE
B 6 DK 3HHED GTS Lt %, 17¥0E¥H
MERERE L2 T D i,

LB, @&@%W%Fté%%&%mﬁkb
TTkiEl, RETH>RFOFRYERIESH
WCfibhicht, BLBTLEE b0 36, o
77X (DZP) #E5TIEEo7bD 14, V¥
HAVDOEBBEEELEE LD 26 TH-
fo.

BT, Eflc ol ar T (K1),

D EFL 112 ABE

2O K ELHETH L UL, FEE - BE
AR T NE e L, B H ORRERERE,

—E244 —



245

b
iE# 3
ot
< D2z P &) 0, dng/kg =
A0--vmommmmmm s Wm‘ V.~ Ing/kg/Br - mmmmmmmsm s oo -25
-20
15
-10
-5




246

DZP 0. 4vg/kg iv.

i DZP 0 dagke B
DZP 0. 5ug/kg P.
e °\7 Y DZP 0. 3ug/ke/i.v:
7
GTCS TRRT S Fa/Re L. ~La /va/i
© [ TTIRIN B

[N N

e
A6
< 2}
LS R T %5~

G T S—rt. heni
&

b s
394--

Q 1 2 3 4 5 3 THE

%1 FEAORRR

—E246 —



3TCHDOREL L b A B0 KRN TR EE
(# 9 RER > I 20 (B A 18R B, THIBARE
BT 1237.8C T 1 5D GTS 2 dF
BEZ, BB L Shb, 0 3 FM%39.4C
WTHBUH20GTS R LENMAR LTt
7o, ABLH, MEFECEEIED bR oT
D, BERKEZRDI - S EE ST L,
B RIERDAUE L - TBEE & Lo, ABHRE
BI—ELRbRn T, BT, PRSI
QBB OEREERCFETT =/ A2 — L8
Fismg/kg N1 EHEE IR TH 5, ALk
DR R CRBEORE DR AILRD I 52H
PRBEBEEIRDeh -T2, ok, AFITRE?2
BIVESFACKHET LA EFe g - 227 ) —=
vIZBRWTFhABEETH -, Linl, F—BE
k35 RT-PCR B M AR L,

2) EF2 19 AR

KIRRE « BT I_E o & l, HEaK
BETRYZESCER, HEoREHR X OTH &
EHIITCEDFERERDI, H4KA, B
w2 BEoBEY BT, £48 1450 GTCS
A 2 BRI, 6K HICER B TYRHE
AR L fe s io, ABEER:, BEEBAERGEDR
b DOOMRENNCRE ZRDT, PIESEFLHE
B EEHRSECTHRAR OB BAOIER b Bk
Licied, HIFEHERE -7, ok, $F6R
BT HBAT U 7o BT RC i B I o B R b d
Rdten, REUEREREEIRD s -1,

3D EF3 11l AR

KIEME « BT _& o Lsl, 38Co
FELE L HIHEEBDO TH % RDICH24RRIE, B
2 ~ 340 GTCS #RDFkE, LERFCLH 2 7
308D GTCS K Licted AR & I ote, D
b 38CH DR, BEEKEEFIFEL 2, DZP 4
#0.42mg/kg fF A% % 1 BRI30S & T, B O
GTCS @b icicd, V¥ ¥4 v2mg/kg 81tk
1.0mg/kg/h THHLAREMT Lz, OB
DEFEY LT, FIRBEBRAL, AERRD
TWBEORKLE 4FAKZ1IA6EE v —
7 RAPZ TR TR S SEHRETBR LD
THETHRBICERRE R o, MRFEHRE L

247

Dighote, B L, BEOBREOEAZRDIR
B, REUHBRFEHEZEIRD b1, Effie & -
A7V —=Vv/ZBEIRBIVEHEBRBEIT LR
2, WTFhbBHTho, Linl, A—BEK
1+ %5 RT-PCR B Mx R L7,

4 FEM 4  1TRILA B&RR
. RERECETR T T Lo, BEEE  BHE
Wtk ESE3 AP, EMRETRETHH, Wb
WEE LR, B2 H, ABRREEFE3GE THA
i, GTS oBFLE - L, bz ot LARIEE
RN ZIRE I h, FRTIEERR S %
i, RABRE CIRE 7TRIFERARC L,
THRICRBALMES DO H o7, WTFhbl~2
HOBBTREEA LI EDZ ETH T, 1B
107 RO EHR OB R8T L R T RIFI
&k h, ThUME TR THERBCR
BoledbDZ &ETH5H, SEIL, 39CORERE L
bz 1 Mo GTS 2B AESL, THIGHEE
D, ZOHkbRIEL24RFHENIC 13RI & 7o 7o b Y E}
MAABR Enotc, ABRE D HEXRD, DZP
0.43mg/kg BIEUBRIFEOBR L RD b o1k,
BEL, THILHED, SHRBAEL LD,
LIS AIRRE LA, ABRERO CT TiEEIRR
DN ST, 14 B OMERT R TR
AR RBALZED I - T, B - BEXR
ERETIIDQ=95TH -7, EEHFOEIKA
b B ERT L,

5 FEFI5 D 322 ARK

IO E CBEEREOEEOHHEN 1A
VB LA, RKIRRE, BERCHERET NSl
ARET, BBL LB, v ok
HTR2D, BHIBCEHICHEKEE, FERICTME
FT, AHIITI9CH & e -te., B3 E
39.8°C T 3 fD GTCS % b, UK AN KT
%1, DZP ~» » 7°0.5mg/kg 2 & hic. F
B 7R LB OO0 5 150 GTCS B3 EHE L
A3kZ%, DZP 0.4mg/kg SBFIF BB AR & 7t -
7o, AB# L GTCS 39 - 72 % DZP0. 3mg/kg
BEEL, LU, BUGTCS K hE LD Y
N 1 v2mg/kg B Img/kg/h K S 1T
Lic, ZTOBRBEIELRDT, BEK, MK« HE

—E247—



248

' &
3

HS A —-XiEklckd
RN A QO

o
YERE
o

¢cDNA
O
MEMDNARY X S—EEZHW:
polymerase chain reaction(PCR) %

(1 @B OPCRiE)
o
P C REY
O

2EIEMP CR*E
A4
aO% %4 )L AOMERDEFE
2a RT-PCR D HERS

FEHLLAY TR 2 VAT 7 T4 = —(IBRE ~7)

1.sense
1)Beg9(5’ —GGCTTTAAAAGAGAGAATTCCGTCTGG-3" )
2)aAT8(5’ —GTCACACCATTIGTAAATTCG-3" )
3)aBT1(5’ -CAAGTACTCAAATCAATGATGG-3" )
4)aCT2(5’ —CAATGATATTAACACATTTTCTIGIC-3")
5)abDT4(5’ —CGTTTCTGGTGAGGAGTTG-3" )
6)aET3(5’ —~CGTTTGAAGAAGTTGCAACAG-3" )
7)aFT9(5’ —~CTAGATGTAACTACAACTAC—-3")
2.anti—sense

End9(5’ —GGTCACATCATACAATTCTAATCTAAG-3" )

2b RT-PCRERHALLET T4~

FREIN, EHFREBEEL D12 BICEE
Lic, B5MHOMERERRCIE, REGRYE
BES RS B ish o 7o, EEEITH 5 E22K
Hiod SRR AT L7,

6) FEGI6 @ 189 » AL lR

FKIEE « RAERCHERE T REZ L., KER
RER & & S ICEEEKEE TR S IEHHE, 53
RBCREE CERBERME K 3 0B 0
GTS B X T 1 530 D F TR RS
OB AL, ABERE, BIRIEH, WE2aITR
CRERL, MEFTRECLEE»TED o7,
PR H 2 R L s - e SR B0 TR A 2T,

¥, BEBALERLAEOTESHARERE
o7,

2. RT-PCRZEIZL By M ILRIEEE

WiENbD e 29 4 4 2R, Gouvea H¥D
HECHELY, LY e 2 v 1 220 RNA
Zim L, YRS L CHEA DNA 2{Fs7, 1
BEDPCRZw 27 14 238D Begdd End9d
754 ~—%M\, 2EHOPCRZMELNRFR
7514 ~—B&ATS, aBT1, aCT2, aDT4,
aET3, aFT9) & End9% A\ 7o, MEREIE &
N3 PCREMODFEDEBNNCI AT F—nr —
AFVEIKKBECcREIRS (K2, b).

SBIZESF A P AT ey A ARPRED BHE
(56D DOMEAEFER LEE Y RLE,

¥, EEFeEZUAAADRIZ Y —= v I
W, WRETT v ABRERIGTHL R LAV
7 M e 2®%HH LT,

w R

%+ o RT-PCR DRI EZEICTILES 6
AT BBt R R L, EEBEEELER 246
(FEBI 4 - BB149K H, FEBIS | 22 BE)dte
EEL T,

miEH o RT-PCR FAER 6 LS iafT U, RIF
B E D T hER 4, 5 TAMCEEELFL
7.

BEA2 Y —=v 7 TIHEML, 3TBEHET
Do tohs, A—KETHE L RT-PCR CliE4
TH T, '

Teds, Bbhicr 2 v 4 A ADOMBAIIHE,
miE, s LA THRITL T 1R?
THoT,

z =

BEAE TR S BB 1FE2BLTROAB N
BT B LY, ththe 2o AR LSS
DTS\, SEF 4T, 1992451 B 3 A
F TIRSERNERHC AR U 7 BUE TR FE 5 R
PROILEE6FL B 29 4 AR CET 51
REERIRTHBIT LI, TORER, EFEA 27 ) —
=V 7 ThHLern XL vy e xOBEMK 4
B, BHE2HTH 72, BEZLFE—BET
RT-PCREX BT LA 2 AT hBlEEY SR

—E248 —



L, ThiZBREOE LA EE2LRD (&

v AL ETe sORHERE L L T6.25ug/
ml L E7ewn B e binw), f o ¢, 2fle £
T A v AT L B EHEE PRI EE A A O U7 IER]
tEZ bR,

ERETH (HILARERETE) it Ao
BRI &L LT, LN, TRIEE CTHAR
REctcdD Ky, BREAHE, NEEERD
FE, BHELINMBORBEDERENE L LIT
e, Linl, AFREROESITHVEREDT
Floa b iy, EROBRELSRHE
I B BIE FRNCAE 5 BV, BKIEE T
B0, LrbBEAEDRERERETHD. HoT,
REELNTELERBECRBENLIFHTE
el ieh, vAAACEL BB, EEOER
ERJERINT X, SEF 3, ZHIHTR X
H RT-PCRE¥EIZTCe 2 94 AV AXFEL, v 2
A v ADRFRRHERA~—BECRE L e Y
REE LT,

v &y A AL FRREEROBAECDOVTO
EEBECIUTOL > L 02H 5, Vartdal
SIS RMBAVIEERE D, ¥, B LXK
e 2 9 A A ARPLEIEZ bR VE-OM
BREBBEOHK TR 2 7 A L AHUEREM OB
BHIBELTWEL, HhSENMOEREFDE
BHEDTHEIZIB EELZLRT WA, —F, 45
BN tr a2 v AL ARBINTTARE 941
A% = U AORNCHERE L 7ch, PRMEERY
FR I/t E LA, Lrl, AR
TAPaH S b—<eskileTAvD IR
SRARIEBELCr Z9ANAFEET SO0
BHotrb\nwd, REAYALARLIBEEZLRD
EMERGRE, BACPREIE A OMA IB R B 1919
2, FIRHEESE MR N DR 2 VI LAY
SEELTHRE, Wong LM EEMEHE LD 1
BIDHRTH D,

PEokdice 294 ax kiR A0EM
MBI LT, in vivo, in vitro & b ICEE»D
L, 5BOMIEBORENEZEILND EZATHS.

BUEEOBEOHK DL b~ AT A
A6NRPCRETERCEMEEY T LD & FEEE

249

1w, B USRS T H HBAE FRIICHE 5 KD
BIROBEIS—BEC e 29 4 L ABREHET
BHoteZ ik, TOMFEELD LTEERLD
LEZ I DCHRE L,

¥ & ®

1) BE& U2/ NERNC ARE L - BE PRI RS
EHLALSR 6 FHIEM, ra v A A ARE
5TFRFETH -7z,

2) 2T AT L EEY, 4 Alckadio
gasizonwCr 2w A LR RT-PCREZKTL
7o, BMERR 6 B 5 B R R R L, EE
A 2EFTI 2 H1E AL L Tk,

3) LlbEX v EREBRIERCIZe 2 7 4 L ADF
RARRA~FEL TS IEEID TRB I A
T DTHRE LK,

FRXOBEFIE SRR L TEREAMESRFE= (F
B 446 B26H) TRELK,
X ™

D BILER  PDEOTAPAERER — & QB
PR ABIVCOCbLPLARFVRAZD VT
—, FBMEZ 5 211-223, 1963

2) BEE— BETHETVHhA, PER 23
131-137, 1982

3) WEA— BHEALND v A v ARG LN EMHE
BAE (5] e b~ xy 26, (BE34EHA
NERMBEFLBEHEER ML REAN:
594-95, 1992

4) REE ¥ EE—B BREFEL£EY»  TVhAF
YED - Vi Bk £ b HHV-6(human herpes virus
6) DNA ke LiciruhAo 2 4, /NNEE
46  247-252, 1993

5) Gouvea V, Glass RI, Woods P et al:
Polymerase chain reaction amplification and
typing of rotavirus nucleic acid from stool
specimens. ] Clin Microbiol 28 : 276-282, 1990

6) Ushijima H, Koike H, Mukoyama A et al:
Detection and serotyping of rotaviruses in stool
specimens by using reverse transcription and
polymerase chain reaction amplification. ] Med
Viol 38 : 292-297, 1992

DERE— & F% IF THE» . FEF
—DNA BiERIC L 52 BEFE2E&PrFOE LAEE
FALEcoe b e g v 4 A RMEBORESE, KRG
fEgE 67 1 53-58, 1993

8 ®’iL B, |MlEX  HETHELHVRA, B
RS2 88 1 883-889, 1984

— E249 —



250

»

10

1D

12)

13>

14

NG B, AR, SRF—MEL»  ex D1
N AR B BRI BT I EERELE T RA, K
LEZE 14 1 520-521, 1982

hF#Y SHEETF | BE MRS BT
A, /NEEE 350 219-223, 1982 -

T4, REEHEREB, BE B TRk
Fh RO BB E T > C—FRICEb R b
O & O LhEHE—, DNEBEE 47 0 804-808, 1984
Vartdal F, Vandvik B: Multiple sclerosis
Electrofocused “bands” of oligoclonal CSF IgG
do not carry antibody activity against measles,
varicella-zoster or rotaviruses. J Neurol Sci
54 1 99-107, 1982

FEEA, RAMF, MSMHEEAE,  HETON
2R A4 AREFEC T, NIRE 40
2544-2546, 1987

4 BEAE, RANMF, REBRBEL» msx v
A &R & OBEI oW T OEE,

15

16>

1

18)

19

BEE 361 2764-2768, 1983

Salmi T, Arstila P, Koivikko A et al: Cen-
tral nervous system involvement in patients
with rotavirus gastroenterocolitis. Scand J
Infect Dis 10 : 29-31, 1978

BMESHETF FEMEETRE REHFE 11
121-130, 1981

Wong CJ, Price Z, Brunckner DA : Aseptic
meningitis in an infant with rotavirus gas-
troenteritis. Pediatr Infect Dis 3 . 244-246, 1984
Ushijima H, Bosu K, Abe T et al: Suspected
rotavirus encephalitis. Arch Dis Child 61 :
692-694, 1986

TeEs, tHEE, BEXEES v v
AFiikftio bR %2R, nHEMERREYR L

TRMMECH R, B/NESE 941 129-133,
1990

—E250 —



