Sysmex Journal Web Vol.8 No.1 2007

RSUOUOUOOOOO

0 o

ooooooooooooooObooOoooooboDOb100 1600 060-85430

(CYAYCCH RSOODOO00000000000000000

W RrRsoooO

RSOOOO (ODORSV)OO19560 0000000
ooooo0bOoOO0o0oooooobOoooooooo
0000000 () RNADOODOODODOOODOOOoO
oooooboooooooobboooooooo
ooobbooooooobobooooobobooo
Pneumovirus 0 0000000000 OOOOO RSV
oooooobOooooooooobooooooooo

oRrRSsvOoOOoOoOoOOoQzo0l000000000C0O
ocoooooooooOoorooooocooooo
oooooooooobOoooooooooooon
large glycoprotein (G) 0000 00D0ODOOOOO
fusion protein (F) 00000000000 ODOO
nucleoprotein (N)0 phosphoprotein (P)O O 000 OO
(0o

Mononegavirales (order)

Paramyxoviridae (family)

/

Pneumovirinae (subfamily)

Pneumovirus (genus)d
human RSV (AC B)O
bovine RSVO
caprine RSV
ovine RSV

.

Paramyxovirinae (subfamily)Od
measles] mumpsO O
parainfluenzall Sendai

Metapneumovirus (genus)O
human metapneumovirus [
avine pneumovirus

ooorsooooooooobooo

WebO OO0 20070 40 250



Sysmex Journal Web Vol.8 No.1 2007

envelope
GO FO SH

nucleocapsid
NO PO LO M2-1

nonstructural

matrix

‘E-";.-' i s i
e T .

e B el

unassigned

NS10 NS2

M2-2

gooooooooooooRrRsOOOOOOOOOODOOOOOOOODOO

(ColinsO e O OOOO)

Booo

0oooooooooooboooooooooo
g0o0000000ob0oo0ob0oboooooDOoDo
oooodoooooooooooooooooooo
O000oo0oooDoooDoooDooooooogon
000000000000 oDoooooooon
0000000000000 DoDooooOoooon
0000000000000 DO00oo0ooDoOon
go000obO00o0oooobooooon

g0l1000000000Db2000000 1000
O0000oo0oo0oooDoooDooooooogon
Oo0o0oOooooooo304o0000ooon
0o00Oio300000o00oooooooooooo
000000000000 (chronic lung disease [
CLD)OOO00O000O (CHD) OOoooooooon
Oo0o0o0o0o0oooooooooDoooooooaon
oo0o0o0o0ooooooooooooooag 17,000
gr7so0000 0000000000 O0DOO0O

00020300000000 (@O)eda
RSvOoooooooooobooooooooon
gooboobboooooobobbboooooon
ooooooooboobooAdOBOOODOODOOO
gooboobboooooooobobobooooon
gooooz203000A0DBOOOOOBOOA
0000000000000 00 o000 (herd
immunity) 0 0000000000000000AD
pO0000000ddoooooooooooon
ooooogord
oooobooAdOBOODODOOODDODOODDOO
goooooooggrerpgpobbbobobobobobon
goooz0b000oboooboooboboon
oboooorgiesodonzeuiooooooon
gbooobogogooboRrRSsvoooooooooDoo
oboooOoobooooboobobooobobbon
ooooooobbobA00D0OO0OOoOooooooo
U0OO0D00000 GAL1O GA20 GA4O GASO GA7U 5
goobobobboooooobobboboooooon



Sysmex Journal Web Vol.8 No.1 2007

@)

400

350

300

1000060%02000085%000000

Ooooagd

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48-

ooo (oo)

000RSODODDODODOODODODODDOOO (DOOOODO0O)
2001/20020000000000004200000 38200000000

gboobobooboooGcAlD s OonDobDooon
ooobooooobsenoooonobooon
ULlengOOOOOOOOO0O0OOOODGATODOODO
gopoogooeotbboobobooobbooon
00000o00ooo @oo)o
gbooo0BOObOO0OO0O00ODGBIOGB3OGB4O O
oboobO0oobOoobObooboboOooboOooboOon
Oo0b000d0jRBlO0OOO8OODDOO0OODOO0On
goobooooobboooobbooooDoee20n
goodooooooooboooissropoooon

gbobobooboosboboOoooooboGbOobO?z
goooboooboobolio20b0ooboonbn
goo»ogoooobooooRrsvooooooo
gooobobbooooooobbbbooooon
gooobobbooooooobbbbooooon
gooogoouooooooobooobbbbbB
0000000000000 oo)ooooooo
goooobbooooooobobobbooooon
gooobobgoboobobooooboboon



Sysmex Journal Web Vol.8 No.1 2007

—— Mon/4/900
— S91-410)
S89-501
S90-880)
S97-10
L—— T91-10
T840
T85-10

T880
Moz/12/990
Mon/3/880 GB30
T99-10
$99-10 GA20
T960
NY200
| ses.280 S02-710
584-36800 L Moziaasan
26 7860 i S00-40
$83-1430 JaAll S02-290
$82-110 L T97-400
T820 100@{ Mo02/202/990) ] SAB20]
] $88-32(] SA99VvV8000

S01-220
T87-20 82
SA98vV1920 SAB30
S87-130 598-30]
S$86-2060 T98-40]

SA99V12390)

T93-30
S98-170 T ESQl—GD
S01-6 T91-20
T99-20 SA0025[]
S01-150 5 85983-5125
S94-50) —— CH93-9b0
Mon/8/920 587-2450]
S97-60 GA50 T91-30
S97-400 | 588-2401
$98-70 $87-180
S93-220 $90-1570
T93-10 1001 $95-30
Mo0z/201/990 _ ';;glzﬂu GB4O
97 CHO9D |
4% GAAD $94-140
T87-10 ;' $85-310
Mad/5/920 T785-201
55 T93-20 $86-2880)
$99-100 $85-940]
S98-320 $84-45501
T97-10 .
$97-70 T8
099-4201 GA70 S91-300 GB1
S02-10 -
599110 185370
T98-10 $80-73200
099-470 $82-700
S01-280 S81-all JaB10
S00-80 $84-36901
S02-430 | $82-150
LongO S84-3520
100(]
89 NY1080 $85-170
$80-70500 Al $85-990 -
S81-cO
T830 .
| | |
0.020 0.020
0 RSV Subgroup AO O 0 RSV Subgroup BO O

00000000000000198000020020 000 RSO0OOOOOOO0
00000000000000000000000000000
RSOODODOOOOOA(D)IDODD B (D) (Kuroiwal "20 00 0)0

s0O00oOoTOODO0DOoOOODOOOOOOOO



Sysmex Journal Web Vol.8 No.1 2007

Boooo

gopoobobbooooooobobobbobooogoo
gooooooo4bbbbbbbbbbbobobon
00000000000000 (OO)oooooo
goobooobooboboobobooboobDb40dso
gogooboobooouoobobooouooobboo
oboobO0oobOoobObooboboOooboOooboOon

goooboboboooooobbbbooooon
00o0o0o0ooo0 @o)oooooooooo
goooobbooooooobobobbooooon
goooobboooooobobbbooooon
gooobobbooooooobbbbooooon
gooobobboooooobbbbooooon
gobooobboobobADHOODOOOODOODO
ooooo

goorsOoOoooOoOoooOoboo

Upper respiratory tract infectionl]

-

Rhinorrheald coughU pharyngeal
inflammation with or without fever(]

=)

Tracheobronchitis[]

-

StirdorJ coupy type cough O
no wheezing[

=)

Bronchiolitis[J

-

WheezingO retraction breathing( [
hyperinflation on chest X-ray[]

=)

Pneumonia

Ralesl] shortness of breathd [
pulmonary consolidation on X-ray

oboogo

ooooooooo

oooooooooo

gooo
oooooooo ;
o300 - goboooooo
30500
ooogo

'

oooo

oooooo

oooo

RSODDDOOOOD :

40500 : Doooo 0oooo :  Dooo
: 20300 40500 :

gooooooooooRrsoOoobOOCbOOOOoOOOODbOOO



Sysmex Journal Web Vol.8 No.1 2007

goooogo
goooooooooboboooboz203000000
oooobooooooobboooogoobooboo
gooobbooooooobbbobooooooo
gbooboobobboooobooobooobon
goooobooogooobbboooogooobobo
gooboooobobooobbooobobbclbU
cHbOoOoOooooobooboboooooooono

00000000000000000000 (OO0)O
oboooOoobooooboobobooobobbon
gooooboobooobDoXoboobooooo
goobobobbooooooobbbooooon
gbooobooobooobooboobobbooboo
gooboobbooooooobobbboooooon
O0o00ooooo (@o)o

goorsooooooOoOOOoOoOoOoXxoo
600000000000 (UOODOODDUODOO0DDLOODOOOUO)DOODO
gooooboooooooooobooooooooobooooooooobooa

gboboobooboobooo

ooorsOoOoOoOoOoOoDOOOOOOOOOOODOOOOXOoOo
2000000000 (@0500)@)LDUOD 700 (C1200)((0)



Sysmex Journal Web Vol.8 No.1 2007

goood
gdooobooobooobooooogRrsvooao
O000D000000oDOooooO0oil00000
O00000000oo0ooooooooooooon
O000000oo0ooO0oooooooDooooon
0 (0000000000)04000000000
OO00oORSVOOOOOODODODOOOOOOO
gobobobootoooooooobooooodon
O00000d0o0o0oo0oo0oooooooooon
O00000d00o0oo0ooooooooooooon
O000000oo0ooO0oooooooDoooooon
0000000000000 00 (sudden infant death
syndrome ] SIDS) D0 0000000000000
goooooooRrSsvodoooooooooono
O00000d00o0oo0oo0oooooooooon
O00000d00oo0ooooooooooooon
O0000o00oooo0ooooooooooooon
Oo0ooooooooooooon

goADHOOOOOOO
(syndrome of inappropriate secretion of
antidiuretic hormone 0 SIADH)
OO00oOoooooRrSsvoooooooooooo
00000000 00DO0o0oOoOoooOooogn
0000000000000 DO0o0ooOoooOon
goboobootooooooooooooodon
oooodoooooooooooooooooooon
0o00o0ooDO0ooooooooooooogn
00o0oooooooooooooooooooon
000000 0odosSIADHOOODODODODDODODOD
0000000000000 DO0o0ooOooDoOOon
goboobootooooooooooooodon
ooooooooooooooooon

BWoooo

RSvOOQOoOoOOoOODODOOoOoOoooooooobooo
gooobooooobobooooobobRSsvVOO
goooboooRrSsvoooooooooooooo
goooobbooooooobbbbooooon
gooobobobooooooobbbbooooon
goooobbooooooobobobbooooon
goooboooboooz20300b0go0boooon
gboooboooboooboobuoobobobobbo
gooobobboooooobbbbooooon
goooobbooooooobbbbooooon
gooobbobobbooooooooboRrsvoono
ooooooboooooooooooobobDa
gooolooboooboooobbooboboon
goooobboooooobobbbooooon
gooobobboooooobbbbooooon
goooogo

goooogooo
ooooobbobooooooobobobboogg
goRrRSsvOoooooooooboboooooooon
gooobobboooooobbbbooooon
gooobobbooooooobbbbooooon
goooobobbooooooobbbbooooon
goooobboooooobobobbooooon
gobooobooooboboooobO0oO0n0bHEp-2
goobooooooobboboooooobobooo?2
gsoooooobbbobobobbbobobbbobobon
ooo (@Co)o

gooooo
ooooobboooooooobobobboogg
O000D010000RSVOODOOOOO (oOO
RSvOOooooopooooobobobOoOoogSRSvO
00o00oooOoooo)w=gQo0U0o0ooooon
goooboboboooooobbbbooooon
gobooooboooboboooobieoobboboO
gol1oooooboboboboboboboboboboboboobon
goooobboooooobobbbooooon
goooboooooooRrRSsVOOoOoOooooo



Sysmex Journal Web Vol.8 No.1 2007

O00OHEp2000000RSODOOODDOODOOO (cytopathic effectd CPE)
O0HEp-200 (0)0DUDO0OHEp-200 (0)ODODODODODDOODOODODODDODOODODO

goboobbooooooobbbboooooooo
gooobbooooooobobobboooooooo
ooooooo

goooogn
goobbboooobobbO0odmRNADDOO
goboobbooooooobbbboooooooo
gooobbooooooobobobboooooooo
oboobO0o0obO0oobOoobOboooboboOooboon
ooooooboboboooooooggRsvOooOoO
godddoodo0ooooooooooogionb
obooboobgooboobobobooboonboo
goboobbooooooobbbboooooooo
gbooobgooboobob

Boooo

RSvOOoooOoooooobOooooooogoon
gooboobboooooboobobobooooon
goobobobbooooooobbboooooon
goobbobboooooobobboboooooon
000000000000000000 (0O0)oo
gooboobbooooooobobbboooooon
oboooOoobooooboobobooobobbon
ooooboooboboboobooobgoon

RSvOOooooooobbboooooooooo
gooobooboobooboboogoooboon
gooboobboooooobobbboooooon
gooboobbooooooobobbboooooon
oboooOoobooooboobobooobobbon
goopooboboog=regpoooooooooon
goooboobbooooRrSsvOooooooooo
00000 (0100000RSVOFOOOOOOO



Sysmex Journal Web Vol.8 No.1 2007

ooorRsOO0O000O0OCOOO0O0O0O0O020000000000
goooooooooooooooooooobooOoboOooooooobobooOooooon

p & oo

N

RANTESO
IL-80
MIP-1a O
ICAM-1

/ O\
-
2

ECPO LTCAO PAF

e

Elastase[] MPO[]
IL-13 O IL-60 TNF-a O

goooooo

TNF-a O
IL-1B O
IL-6

gilooRsOOO0OOOOOO0OO0OOOOOOOOOOOOOOOOOODOO
goooooooooooooooood

0000 TLRAOODOONFx BOOOODOOOO
oooooooosg

RSvOOOOoOOooOoOOooOoO0OOooDIFNODO
gooboobbbooooooooboRrRSsvOooooOo
OOOONSIONS2000001IRF3ODO0OD0OOO

goooobooboDbIFNODDOOO0oooooon
oobooooooooooooboooywoobooo
OsiRNAOODONSNS2O0OOOOOOO0DOOIFN
goooboobobboogooRrSsvoooooooono
goooboooog=g



Sysmex Journal Web Vol.8 No.1 2007

Wooo

goooooobbooooooooboooboobooo
gooobboooooobobobbobooooooo
gooobbooooooobobbboooooooo
goboobbooooooobbbboooooooo
OpodpodoOoOooOoboOoooDoooboooon
oboobO0o0obO0oobOoobOboooboboOooboon
oooobboooooooobobbobooooooo
gooobboooooobobobbobooooooo
gooobbooooooobobbboooooooo
goooogon
ggoooboobboooooooobooboobooog
oboobO0o0obO0oobOoobOboooboboOooboon
oooobboooooooobobbobooooooo
Us5010p g/mlOOO0000O0O0O0OO0O0O0O000O0
gboobooboboboooobooobooobon
goboobobooooooobobbboooooooo
ooooobooobooog
RSvOOOoOoOoooOoooboOooobooooboooon
oooobbooooooobobobbobooooooo
gooobbooooooobbbobooooooo
gboobooboboboooobooobooobon
gooLrooobgooRrRSsvVOooDooooooo
ggooooooooobooboobobobob»gRrSvo
oooobooooRrRsvOOOIgeObOOooooooon

o950 ODOO500000

gooboobboooooobobbboooooon
oboooOoobooooboobobooobobbon
oooLrTooobbooooooobobboooo
LToo0o0o0oooooooooogo=e2gpooon
goobobobboooooobobboboooooon
gooRrsvogoooooobobooooooooo
gooboobboooooobobbboooooon
gobooobooooooobooooboooboooo

Booo

gobobbooooooboboRrRSsvVOooOooOooo
gooboobboooooobobboooooon
OORSV-FOOODOOOOOO (OOOO0O)OO
000 (0D 1)®»0RSVOUODODOOOO0OODODOOO
O000GUOOODOO0OO0DO0O0 (AOB)OOOODO
gooooooborogoooooooobooon
oo ooo robbDDODO
gooobgoobon

obooobooos30booobooobooncLDd
goooboooooobooooRrSsvOooooono
godooooooooooooooooobooo
(IMpact-RSV Study)* 0 000000000000
el OoooboobOoooDoooogon
oobobo48000000550000000000
oooo (poooOnNOOODOOOOOO78.100

[ Joooo
[ Jooo

CDRUO complementarity [
00 determining region

01100000RSV-FOOODOOOOUOO (ODOODO)ODDODO



Sysmex Journal Web Vol.8 No.1 2007

clbogoooogoogoossspooooooonog
ooooboboboooooobobobbbooooooo
ooooboooboobooboobobboobooo
goooboobooboboboooboo
goocHDOOOOODOoDoOOoOooooooDoo
gooobooboobgl2870oooooogn
gobobooooobobooobbo4bibooon
ooB3uooboboooobobooobobboooon
goooboooboobgono=m
gopoobobbooooooobobobbbooooo
goopoobobbooogoRrSsvoooooooooo
ooooobooboobooobilsmgkg OOOODO
obobooobo24000000b0oooonbgon
01o0o0o0ooobobobobobobbbbobobobobooo
goooboboooooobobobbbooooooo
oooobogoobgono=g
goooooobobooobbboooobDbcLb
gooboboboooooobobobbooooooo
goboboooobooobbooobbbgcCcLb
oooobobboooooobobobbbooooooo
obOoooRrRSvVOUOOoooOooOoOoO0oO0O00O0 cost-
benefit OO0 O0DOOOOOOOOODOOODOO

Wooo

RSvOOUOOoOoOoOoOoODbOOOOOoOooooooo
O00000o0oooooooooon (RADD
reactive airway disease) ] D 000000000000
RSvOoooooooboboooooooooboooboo
o0 oooooobooooboooobooboo
OOoooOoRrRADORSVOOOOOOOOOOOOO
oo0o0o0ObO0O0000oboooObbOOooooooo
oooobooooboboboooobobRrSsVOOO
OO0 upregulace 00 0O O0OODOOOOOOOOO
oooboobOoooooooooboboobRrRADOO
obooooooooooboooooobooo=no

gbooooooRrRSsvOooooooooobooooog
O0000O00bO00bO0oOobOOoOoooOobooboOon
o00o0obO0o0ob0oOobOOoOoboOooboobobOoo
ooooooooooooobooo

11

EBEXR D

0) van den Hoogen BG, et al. A newly discovered human
pneumovirus isolated from young children with respiratory
tract disease. Nat Med. 2001 ; 7 (6) : 719-724.

0) Collins PL, et al. Respiratory syncytial virus. In Fields
Virology, 3rd ed. (DMKnipe, PM Howley eds.) Philadelphia :
Lippincott Williams and Wilkins ; 2001. 1443-1485.

0) Thompson WW, et al. Mortality associated with influenza
and respiratory syncytial virus in the United States. JAMA.
2003 ; 289 : 179-186.

0)0000,00000,0000.000000000
ORrRSOOO0OO0O0OO0OO0O0O0O0OO0.00000. 2004 ;
108 : 395-400.

0) Tsutsumi H, et al. Occurrence of respiratory syncytial virus
subgroup A and B strains in Japan, 1980 to 1987. J Clin
Microbiol. 1988 ; 26 (6) : 1171-1174.

0) Tsutsumi H, et al. Clinical characteristics of respiratory
syncytial virus (RSV) subgroup infections in Japan. Scand ]
Infect Dis. 1991 ; 23 (6) : 671-674.

0O) Seki K, et al. Genetic variability of respiratory syncytial virus
subgroup A strain in 15 successive epidemics in one city. J
Med Virol. 2001 ; 64 (3) : 374-380.

0) Kamasaki H, et al. Genetic variability of respiratory syncytial
virus subgroup B strain isolated during the last 20 years from
the same region in Japan : existence of time-dependent linear
genetic drifts. Arch Virol. 2001 ; 146 : 457-466.

0) Kuroiwa Y, et al. A phylogenetic study of human respiratory
syncytial viruses group A and B strains isolated in two cities in
Japan from 1980-2002. ] Med Virol. 2005 ; 76 : 241-247.

10) Nagai K, et al. Nosocomial outbreak of respiratory syncytial
virus subgroup B variants with the 60 nucleotides-duplicated
G protein gene. ] Med Virol. 2004 ; 74 (1) : 161-165.

11) Kuroiwa Y, et al. Comparison of an Immunochromatography
Test with Multiplex Reverse Transcription-PCR for Rapid
Diagnosis of Respiratory Syncytial Virus Infections. ] Clin
Microbiol. 2004 ; 42 (10) : 4812-4814.

12) OO 00O, O. Respiratory Syncytial Virus 0000000
000 . Sysmex ] Web. 2007 ; 8 (1),
https://members.sysmex.co.jp/scientific/sjw/2007/vol08_1/full
text03.heml



13)

14)

15)

16)

17)

18)

19)

Sysmex Journal Web Vol.8 No.1 2007

Matsuda K, et al. Characteristics of IL-6 and TNF-alpha
production by respiratory syncytial virus-infected macrophages
in the neonate. ] Med Virol. 1996 ; 48 (2) : 199-203.
Takeuchi R, et al. Respiratory syncytial virus infection of
human alveolar epithelial cells enhances interferon regulatory
factor 1 and interleukin-1f -converting enzyme gene
expression but does not cause apoptosis. ] Virol. 1998 ; 72 (5) :
4498-4502.

Tsutsumi H, et al. Respiratory syncytial virus infection of
human respiratory epithelial cells enhances inducible nitric
oxide synthase gene expression. ] Leukoc Biol. 1999 ; 66 1) :
99-104.

Kurt-Jones EA, et al. Pattern recognition receptors TLR4 and
CDI4 mediate response to respiratory syncytial virus. Nat
Immunol. 2000 ; 1 : 398-401.

Bossert B, Marozin S, Conzelmann KK. Nonstructural proteins
NS1 and NS2 of bovine respiratory syncytial virus block
activation of interferon regulatory factor 3. J Virol. 2003 ; 77
(16) : 8661-8668.

Zhang W, et al. Inhibition of respiratory syncytial virus
infection with intranasal siRNA nanoparticles targeting the
viral NS1 gene. Nat Med. 2005 ; 11 (1) : 56-62.

Bisgaard H, study group on montelukast and respiratory
syncytial virus. A randomized trial of montelukast in
respiratory syncytial virus post-bronchiolitis. Am ] Respir Crit

Care Med. 2003 ; 167 (3) : 379-383.

20)

21)

22)

23)

24)

25)

26)

Volovitz B, et al. The release of leukotrienes in the respiratory
tract during infection with respiratory syncytial virus : role in
obstructive airway disease. Pediatr Res. 1988 ; 24 (4) : 504-7.
Dimova-Yaneva D, et al. Eosinophil activation and cysteinyl
leukotriene production in infants with respiratory syncytial
virus bronchiolitis. Clin Exp Allergy. 2004 ; 34 (4) : 555-8.
Johnson S, et al. Development of humanized monoclonal
antibody (MEDI-493) with potent in vitro and in vivo activity
against respiratory syncytial virus. ] Infect Dis. 1997 ; 176 (5) :
1215-1224.

The Impact-RSV study group. Palivizumab, a Humanized
Respiratory Syncytial Virus Monoclonal Antibody, Reduces
Hospitalization From Respiratory Syncytial Virus Infection in
High-risk Infants. Pediatrics. 1998 ; 102 (3) : 531-537.
Feltes TF, et al. Palivizumab prophylaxis reduces
hospitalization due to respiratory syncytial virus in young
children with hemodynamically significant congenital heart
disease. Pediatrics. 2003 ; 143 (4) : 532-540.

Malley R, et al. Reduction of respiratory syncytial virus (RSV)
in tracheal aspirates in intubated infants by use of humanized
monoclonal antibody to RSV F protein. ] Infect Dis. 1998 ;
178 (6) : 1555-1561.

Piedimonte G. Respiratory syncytial virus bronchiolitis and
the pathogenesis of childfood asthma. Pediatr Infect Dis J.
2003 ; 22 : S76-82.

Respiratory Syncytial Virus Infection

Hiroyuki TSUTSUMI

Department of Pediatrics, Sapporo Medical University School of Medicine,
S-1, W-16, Chuo-ku, Sapporo 060-8543

Respiratory Syncytial Virus, Bronchiolitis, Bronchitis, Apnea Attack




