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BB THe P AR Y AL A6 (HHV-6) #RYD
i IR 52 % F R 38

SRAFEFDNCHERE (EE: 40 HED)
oooBx oM A

EEMRESEIL, 2 B2 55 AMORANFRK, BAELSFNCREEIHETA LV OBERNEBREEL, ALY RIRE
BTr8MERTHS. ERERBEIREVCEDIABEORYFELF U TEAN, 19885k b~ A Y /L A6 (human
herpesvirus-6, HHV-6) BN REURBEORETH A Z L NTEB Iz, MEEHHE L H, HHV-6 BRI F ALY R
e, RABCRBRERYRT S Z LRI, RAPFRIE, ARCEBMD TRDHRMAOER L LT HHV-6 k%R
PUNCEET B2 EELACTA IR ENE Lis., £BUDCRAELRDINEOME & hHH L DNA % HHV-6 i
BRI TS 4 <~ —%AVHEIE, PCR B =F 0% o7 v <4 FPREXTHE, MK+ HHV-6 DNA OFEXBRE L1z,
PCR ¥EIZ L 0, £HMD CRELYRDI/NEDORNYG M HHV-6 DNA pMEHTE . 15, 2D X 5 e HHV-6
DNA DT, ERUEBRBEOHEEDOHBHARPERBHATIIA LW eh 7o, MiEH HHV-6 IgG ik i2mA HHV-6
DNA BM#Lphcis <, M HHV-6 DNA ¥ EO—EITidgE 4 75 L L 0 iEH HHV-6 [eG $ENFEE L. BRER
BIE AR i R B R - Lo i, mef HHV-6 DNA Bi#®E (65%) O&ic b, me HHV-6 DNA &M (14%)
habhtc, 7 mEcoH HHV-6 1gG HiffMoKRK L b, BMBEERS Lk Lcfliz, m+ HHV-6 DNA oRHOEE
1B HF, HHV-6 ZIEREE L b, V v AfiER, HLHEER, FREBEREORELUN OEKERIC OV TIZHEE
B E AR R bRich 7. PCR ¥ X 57 HHV-6 DNA R DF &L, HHV-6 IRBER LR S
HHV-6 MECBREXEERBELTWE L5 Thotr. UEDEZEL D, HHV-6 BRI ESTD THD 5 RIMD50% L ic
BhoTWwadbDEEX bhic, ARETIE, fisk HHV-6 DNA B¥F% HHV-6 ZR%E LR L, HHV-6 IRk
TAHRYMY v BT Ty P HOHHE I LT L. KLY v Bk 72y P ORI L TiL HHV-6 TIREHE L
3 HHV-6 RREFI L BRI LT e, BEEAFRLE LT, HHV-6 RRBETY v Bk 7 & o b © CD4 ¥ THIMD, CDS B
H TR+ F 2 T 4% F — (natural killer, NK) fi2ic 3T, BRIEHELHRED CD69 IR DERLFEE LA b, &
1z, NK Ml BT oD X 57 CDE MUERBENEEZE CH -7z, KPR OKE L », HHV-6 HIBRER BRI B THL IR
EHRDDTHEBERLTERERRRATH S Z LAVREhi, HHV-6 3, REWERYE, RELADRVW-RR, REERS
FER S0k A KRR Y 2T AHEMASH S . PCR HIZ L 2l HHV-6 DNA o, mEH HHV-6 1gG H il
E, HBHIE NK fific it 5 CD69 HIREFRBOFHME* MENFR L L bR L h, HHV-6 OIRF D& EH 21—
BERZINETHAS.

Key words human herpesvirus-6, primary infection, polymerase chain reaction, natural killer

cells, CD69

FLARPBC LELER DR 5 RERRBIEIL, BEBEL L
DEEL2 AL S HEOFKE, JBCHEHAL, BB LFKCE
F PSR LIEOREOEE, BRlICE 5 LBy
FHRBIFTHEERESETHA". REURSETBRNEE
DRVHEHY AN ARBRREYEbh TE A, 19884£
Yamanishi 5 DFFE L H e b ~LA Y A4 A6 (human
herpesvirus-6, HHV-6) 2\ REUREBECFREA Y F L A TH 5
Z LA Xt HHV-6 131986 KEIC 3\ T & F REER
SEVANAREE) VAEBIOFLVAALRAT A LA L
LToOBESh, YEBY vABKIZEMMEND B L Ehich,

L 6 FF12H16H %A, SFRTHE2A 2 ARE

Abbreviations: .bp, base pair; EB, Epstein-Barr;

REURBERE ) v S BROBBRERIOLLAT I v 8K,
& Dot} CDA B~ o8 — THEf A HHV-6 DERNMRTH 2
TENHE L, ABRTREE LTEE/~7 27 > - R
BB T HREN B SN TV 5. mMFEZRHBEAEC
X h, HHV-6 FIBEIEicAEBE 6 » Anbl2y f 0FLL M
WEE™, £ ORAMFEPICEEREOH HHV-6 [5G Hif
BRETEASZ L LD, BR~ARY, KE/FRESY 1V
AW g } 2 H m A AN Epstein-Barr (EB) v A L APE
OO~V AR T A4 A & R RRE A EYE U TERSE
PRI RERITALDLEEL R TS,

FBS, fetal bovine serum; FITC, fluorescein

isothiocyanate; HHV-6, human herpesvirus-6, mAb, monoclonal antibody; NK, natural killer; PBS,

phosphate-buffered saline ; PE, phycoerythrin
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MEFHIZED, Vv BRERC LD HHV-6 H¥EoR
% PCRIZL % DNA BUOBAS & HEHES K
HHV-6 BROBMREOBIS & 8- T, HHV-6 1 & 2 R
3, REERBECEE 5, BB - T« Ol KE
RETHIERBELBER TS, DF D, ZFd i
RE N L, MRS, BERD, BEFAYPORRE 2D
5BHT L, ENEHEHELHR, TUhACEDEREE
DEEXETH OfEbAbhD. X OBREDE PCR &
DHBICHY, BERADO—HOER™ 2mgH® L o
HHV-6 DNA i 2, SRRED HHV-6 BiEM(LiRE
TRTWD. ZEIE, b MRERESE Y 1 L R BYECHER
BHEEBERERIECD HHV-6 DEFEME™ H5 K - HE L
IoTWwd. E51, HHV-6 IRECEER(LR, v 4 L A
EMRERIERE™, DHEDO ) v B M ERYD, M
HIEREE™™, 2o HERESC Y = -7 L vERR L
Vo BRFEY OFRE DBERERIAT LS.

ERURBIEEN DM R L v, REWBITS HHV-6
MEREL LTRBHRAMORBAIC A SN S 2 L 855 M -
TeoTwa. KPR T, SRR 2R ESELS
7z HHV-6 SBROBERMNEEE L SMic T 5 —20FEH
PheBsENT, £ERTD TR EDL-IG R L RET,
PCR ¥£I2 & b BIEKH MBI 351 5 HHV-6 DNA D# i
ZRA, BRERT LW i Of HHV-6 19G HUs1H & Hi
BE L. Mz <, Mo HHV-6 DNA OFZER W L
HHV-6IgG $itsMOB) % X h HHV-6 ZREDHEDL D>\ 7= fi
EOWT, RMY v A~EY 72y PR, EH T2, MR
35 FEREMEHIR & LT CD6Y HIERBAEN, “h 5
YRRV TRy P OBRES HHV-6 WRBO MBI FE L 72 0
5 BENBERE LT,

MRELVHE

.o =

WRIT, SRKEREIIBRARE NGB E 7o BRI e
BT AEBFDT38.0CLL LD RS A Bod kb L ILYE, Mk
RBEEOEELBTIRR L. WBE LT, KEBSEss s
UBECREUREBOFEDOS 2 2 T DI, REDE BMic
RESNRBEHADIL2F LU LD, hnx TEERA =
Yhe—o, BEHBE LT, HEERRE, S8R
I, K5, AU TRE, FROFEAYE-.

I. DNA O#H

HIRMIZ EDTA 2 JBEHI L LT Iml R L7, SBET
AP HEREAEELE (M I BT, 2R T, 4C,
15,000rpm, 5 R0, MRS & MERALHIC S8, MRS

Table 1. Synthetic oligonucleotide primers for the
detection of HHV-6 DNA

Primer  Sequences (5-3')

P-1 TTACGATTTCCTGCACCACCTCCTCGC
P2 GGGACCGTTATGTCATTGAGCATGTCG

Primers specific to HHV-8 were synthesized using an
automatic DNA synthesizer. The sequences used for
the primers were part of the pZVHI4 sequence. The
expected length of the amplified product was 177 base
pairs.

‘41 HHV-6 HLGARIE I — 20 CIo B A L7z, mEREN S Ic
P, A CHA LA (0.32M a8, 1% Y
kv X-100, 5mM MgCl,, 10mM Tris-HC], pH7.5) # & &Nz &
£, 4°C, 15,000rpm 2 BV THE 5 SRIOELE TS EL
Bz, BoniBSEIL, ERKTIEE, <bic 200ug/ml @
7' r5 > —4 K (Perkin Elmer Cetus, Norwalk, CN, USA) %
@, DNA/RNA/Z 5 A 3 P~ 2 5 A €5 341 (Perkin
Elmer Cetus) % f\+ DNA ##i, B 577 DNA 2ZE® K
0.5ml &R L7-.

. 7954 < —0kEs

PCR W\ 575 4 =—|2, Buchbinder 5% DigEATF|
725 5T DNA v v 41 —25,0 39] (Perkin Elmer
Cetus) # M L CAH L. NENSORB™ PREP (E. I du
Pont de Nemours & Co., Inc., Boston, MA, USA) DB
BB P ) FAERBRE LK, 7= 7ABEPH, &
133927 3F4+—%5,1 811B (GILSON, Villierle Bel,
France) # 7 &4 M&S 4%y 7 CI8 (= 4 = 2§52 KIR) A
L, BEMBIZAWY O.IM BB N V=517 § VIEEWEIS %
Teb=tV, BERY O.IMEEE L UV =F 17 § w@E%M
B0%7 b=t YrllT, ERBEDREHEC L DRBIL
72, B L7514 <=3 HHV-6 © DNA © 5 % pZVHI4 &
HEMNT 2 EERIIO— S METHLOTHS. FOHE
B R1ICRT. ZOF 54 = -k VBRI RBIEIh S
DNA #rh (PCR E4)) D& S12177 55t (base pair, bp) T3
5.

V. PCR %

PCRIZ &% DNA WK O BIBIiIZ, 78% L7 DNA 05ug %
SEADNA LLT, M D5 AR LU 3 WOEFT 4 <— |
£y b, 2006M © dATP, dCTP, dGTP, dTTP L2. 5B D
Tag DNA &Y * 5 —+ (Perkin Elmer Cetus) % PCR RIER2
¥ (10mM Tris-HCl, pH8.3, 50mM #&(k» ¥ ¥ &, 1.0mM &
fe=rax v 0) WMz 1004 TH -7, NBUC L 5 KIH
WDFEMALE <7z, 1004 @ 3 % 504 4 4 (Sigma, St.
Louis, MO, USA) #*&EB L7, RIGIZ DNA #— <L
7 — &5 480 (Perkin Elmer Cetus) % {FF L, % ¥ 1294
C, 60, 7=—1Y v 7{158°C, 60%, DNA HEIX72T, 120
BEL, ThE1H1 20 L 0T, 4041 2 LENE LI,

V. PCR EHORH

Mg £ htz PCR RIGHIZ 104l Dk @G (0.25% 7 m =
T/ —T—, 0.25%F LT ) — FF, 15% 7
2—L400) RN BE, E0 104 24.0%7 e — Ay
(NuSieve 3: | agarose, FMC corporation, Rockland, ME,
USA) o, BEBE 50mV, 405, BLikB L7, kB,
TFUT AT PRERTG, BAERHEE (L5 »
AN FR—%=)(7Fa, ®i) T PCR EYrEE L.

PCR DERMAHBET LD, OS5 BEDO~ L =
ANATHBEM~ANA L H (HF ), B~ <= 2H
(1698K), RE/HRME v 1 4+ A ([ OER) (WFh D &R K22n
ABIRFY AL ASER EE+45) EB v 1 24 (Daudi
B, 71 b AF R YA AR (Towne ) (BIRKENRAFRF v
ANAHEPRZELHEE) TRE|EL L« OMakE® g
gtz b m - & LT, HHV-6 oW TR BE AR BB
KRENRBREFEEE LY h 5 I hi- FCL06 #kesk i
R, HBBELE. R1abhbd Xsic, KRETERL



134 il

o774 = —DEZAEHETIE, HHVE L4t D~ <2 v 1
VA RYHIRREE R L0 512, WS 1TTbp @ PCR E®
%E‘c‘-?bttﬁ-\ﬁ'ﬁ:.
VI. £ bi HHV-6 1gG HEMORIE
mE e b HHV-6 1gG H{BMOHER, HHV-6 BEH ) 2
FEA SRS EE T - . HHV-6 B&H ) v
SREFARNL, Asano HOFEVICHEL, REURBEE D v
AR REEEELCEL. OFh, 67 ADRBURBBRLD
~o% ) VHNEEIRD & b BB Y Ficoll-Hypaque HE RO
WCAEE, 10%3E@ k4B R M (fetal bovine serum, FBS)
(Flow Laboratories, McLean, VA, USA), 25mM HEPES,
X107 M2-2 57 b= & 7 =, 0.3mg/ml L-7'v % 3
200U/ml ==V v, 10pg/ml ¥ v 2 ~<1 v vE&ai; RPMI
1640 £23%% (Gibco Laboratories, Grand Island, NY, USA) 1
FR¥E, 100U/ml e bV 3wk L2 CREFHEIE, KK
$0.1%7 4 b ~=< s = (Difco Laboratories, Detroit,
Mich, USA) &3tic, 7~100 HIREY A 5%E B37C, 5%
) WTEERE, (HEBERE T TSRS ORMBFEOMRE
f&"zﬂ%t L-EMfEo MR A A%, SEMlrER L. &
#ilfao o HHV-6 EH ) v F RO A, HHV-61C
HEEM e~ v A B 2 7 — VHith (monoclonal antibody, mAb)
(OHV-1)y® % fv, MBS HEHAETHALL. 20X
1w LTS HHV-6 Rgasafiini, 0.1M SEmigE A B aug K
(phosphate-buffered saline, PBS, pH7.4) & B {® i, 127

177bp

Specific detection of HHV-6 DNA by PCR. The

Fig. 1.
specificity of the synthetic primers for HHV-6 was
determined by PCR. Supernatant samples from various
cell lines were amplified by PCR using the oligonucleotide
primers for HHV-6. Presence of 177 base pair product
was examined by direct gel electrophoresis and ethidium
bromide staining. Lane 1 denotes molecular weight
markers (X 174/ Hinf [ digest). Lanes 2 to 7 are
HHV-6, HSV-i, HSV-2, VZV, EBV, and CMV, respectiv-
ely.

Table 2.

HT =—% 4 v 2 254 ¥ (CEL-LINE associates inc., New
Field, NJ, USA) kicEERIlE 10u ¥ 28T, A&, —20CK
BHLET 2 vBIOA X, =0 (1:]) BEER T304 EE
E, B PBS W TH S #E, $1 HHV-6 1gG HifkRlE gt L
fo. MR v Tk, 10EFRE A2 — b & LT 2 BERMERR
L, ThbD 10ul # A5 A4 FIZCT&M L HHV-6 BE s
RECET, 37C, 304HRIG, PBS 1@ THd, MV C, 2K
HEThHhr 7 vt oty - A VFF T VEE (fluorescein
isothiocyanate, FITC) EE# v ¥ e + 1gG #H {k (Brg/ mi
Tago Inc., Burlingame, CA, USA) 10u £37C, 304 MG,
PBS W C#EH:, BB T T HHV-6 RElia 0 Bt
R L. miEy v 7 0P HHV-6 1gG UM i3 X5
MEOBEIN IR AFRERO MR TR L. 10L&
MEHELL.
VI. REHEKFEBICLD Y NBRY Ty ORI
VRS T ey PR IUES T £y PSR SRS
HALYUR CD69 HURFEH %3R3 5 cebic, EDTA fn#hiR
Iml #0.83% (L7 v = A BHICTED, flar PBS @
THRE, —EERAERNARELYTV, 7 —%A b A -
& — Cytoron Absolute (Ortho Diagnostic Systems, K. K,
FOREROCTEN L., &) v REH 7+, P OB
FITC E# &% mAb [# Leu-3a (CD4), #1 Leu-2a (CD8),
OKNK (CDi16), #i Leu-16 (CD20)] #fFH, £+ 71 bOD
CD69 #{E #3813 7 4+ = =V R U v (phycoerythrin, PE) & #1
Leu-23 (¥1 CD69) mAb #H /. Th b mAb D5 b
OKNK (% Ortho Diagnostic Systems Inc. (Raritan, NJ, USA),

6M 1iM 3y 5y 28Y

Detection of HHV-6 DNA in peripheral blood from
M denotes
molecular weight markers and Po denotes positive control.

Fig. 2.
children with first febrile episodes after birth.

IM, 6M, 11M, 3Y, 5Y, and 28Y denote the ages of the
patients (I months, 6 months, 11 months, 3 years, 5 years
and 28 years, respectively).

PCR detection of HHV-68 DNA in blood samples

Subjects

Number of
cases tested

Number (%) of HHV-6
DNA-positive cases

Infants with the first febrile
episode after birth

Febrile control children®
Afebrile control children®
Healthy adults®

98

24
25
20

40041

00
0
0(0

Peripheral blood samples from different groups were examined for the presence of HHV 8

DNA by PCR.

¥ Control children and adults had experienced exanthema subitum previously.
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it 1% Becton Dickinson Immunocytometry Systems (CA,
USA) X WA L. Ml figetit, 4 °C, 305 MIHfT, 2%
#12 3% FBS BL U 0.1% 7 2o{b+ YV v 4% 41, PBS Tk

ot
VI. BRERE

HHEHH B EEBEIL chi-square RECTIT - 70,

LRI B 5 HHV-6 @Rk

53

&

I. PCR FZlc &3 M+ HHV-6 DNA #H

PCREET, T LA—FI%R 210RT. BEARZ LT, =5
Uy AT e YA PR TRIEATEET. PCR B LSBT T
REERD IS IEGIMBE Y~ T A DRICH BN & TH

Table3. Changes of anti-HHV-6 antibody titers during convalescence of the first febrile

episodes after birth

Febrile children

Number of

cases tested

Number of cases

Change in anti-HHV-6 [gG antibody

Rised Nat changed
HHV-6-positive 8 B(4)* 0(0)
HHV-6-negative 13 3D 10€0)
Total 21 11(5) 10(0)

Anti-HHV-6 antibody titers were examined during acute febrile period and two weeks after
defervescence. A rise in the antibody titer was defined as the rise greater than four-fold.
* Numbers in parentheses indicate the cases with postfebrile rash.

Table 4. Clinical characteristics of HHV-8-positive and HHV-6-negative children with the
first febrile episodes after birth

Number (%) of cases with

Number
HHV- 6 infection” of cases .
examind Postfebrile Cqugh or Diarrhea Lymph-
rash rhinorrhea adenopathy
Positive 40 26(65) 22(55) 23(58) 13(33)
IR I ]»

Negative 58 8(14) 33(87 122D 5(C 9

“Based on PCR results

* p<0.001 by chi-square test.

A B
. 640} o
D
efpuct
= 320 : 0 o
% 160t L o o o o
®  sor e o ©
>
% 40- o ] o0 [e1e)
L]
E 20 o o o
<
<10 T 8B e o |7 g o Q2 §§8 2
0.8, ,008059888.26.8.8, .o, | ., .08 8% 3.%8.0. o, .8,
01234567891111213 01234567 8910111213

Fig. 3.

Months of life

and open circles indicate the patients without rash.

Plasma levels of anti-HHV-6 IgG antibody titers in patients with the first febrile episodes after birth.
anti-HHV-6 were compared between HHV-6-DNA positive (A) and HHV-6-DNA negative (B) groups.
determined by indirect immunofluorescence using HHV-6 infected lymphocytes.

Titers of
Anti HHV-6 titers were

Closed circles indicate the patient with rash
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B. LEOFEC L WBRETH L, EHRMDTRELBDII
%R 98HIFR 0B, ¥941% % HHV-6 DNA B fidshbiic. fit
5, HHV-6 MBROHEO S5 LENEh 2 BERA= Y b

573 HHV-6 DNA 2RHTEAr -7 (E2).

#

1. Mm% HHV-6 DNA &3 HHV-6 1gG HikMDRIH
FGER D HHV-6 MY Baiko HHV-6 kT3
IgG HBOMRBIEZ DD EELOND. LTI T, £HD
DTRMEY 2GR >WT, M HHV-6 DNA OBRHOF
4 L HHV-6 1gG #46MM & OBI@R R LB L7z (K 3). 4

Table 5. Clinical characteristics of HHV-6-positive and HHV-6-negative children with

postfebrile rashes

Number (%) of cases with

Number
HHV-6 infection of cases
. Cough or . Lymph-
examind rhinorrha Diarrhea adenopathy
Positive 26 15(58) 17(65) 11(42)
Negative 8 2(25) 4(50) 143

Table 8. Distribution of lymphocyte subpopulations in infants with the first febrile episodes

Number of
Subjects subjects CD4 CD8 CDi16 CD20
examined
Age-matched "
control 15 52.0+4.9 15.2+4.2 8.1£2.8 16.7+5.4
Fist fever
without HHV-6 8 57.4x4.1 13.3x8.7 8.5+3.8 15.1+3.6
infection
First fever
with HHV-6 12 51.6+7.9 13.5+10.0 10.5+6.3 14.2+7.8
infection
Non-HHV-§ 11 30.0£12.4  36.0£17.0  12.3%7.0 11.445.8
infection

The study group consisted of 20 children who experienced fever higher than 38C for the
first time after birth. The patients with first febrile episodes were further divided into two

groups, with or without HHV-6 infection, based on PCR results.

Fifteen children without

fever served as age-matched controls. Eleven cases of infection control consisted of patients
with other infectious diseases, such as mumps, rubella, varicella, infectious mononucleosis,
coxsackieviral infection, bacterial pneumonia, and streptococcal infections.

A B

- 8 2.1% - 6 100 4.6% 0-2%
O (8]
= = = T
W e e s
<t [{e) < 9%
= et 5.7% a E 0
o 9 © o R
o T00% 1.2% 8 o[ 83% 0.2% 0% .
3 o 3
: "_'_ | oy t
™ v o =
8 ¢°\| 5% 8 R 1.4% g
3 a 3 : Q

To" o 10% - ©

CD69(PE)

CD69(PE)

CD69(PE)

CD69(PE)

Fig. 4. Expression of CD69 on various lymphocyte subpopulations. Expression of an early activation antigen, CD89, was

examined by two-color immunofluorescence. Representative staining patterns of peripheral blood mononuclear cells from
patients with HHV-6 infection (A) and other viral infection (B) were compared using Cytoron Absolute flowcytometer.
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Kichs, M HHV-6 DNA BB #E2, 261, # HHV-
IgG HitkifetTH » 7o, Mk HHV-6 DNA BB g2 5
AR RSN p, 3rAKRBOARIC L HHV-6
DNA BHFID AR b7z, i), HHV-6 DNA B4 T, it
D OETEER LA OH HHV-6 1gG HfiEnASLRE. 0
Xy 7eEv Bl HHV-6 [gG $ifAflizH 3 5 FL Rz T,

37 AT T HHV-6 1gG sz dER0 b 0% RL,

8 7 AL EDFITCIIT TEERIE HHV-6 )R % 2 ZE L
EEMD DB .

HIWRTIEL, MBERSHHE TS LV 5 R2REMRE
FEW BRI RS R & 5z, M HHV-6 DNA Bi%
DHIEbTEMEBT L Zbhic. Lrd, BBEREEY R
iR, &6, L HHV-6 1gG fik P REUT TH o7z, =D
Z &4k, PCR BIC & » T HHV-6 #)&3 00— ¢ fuge s
HHV-6 DNA #*BHTEARVEANHB I LERLE.
HHV-6 FIREOEORZENE, EEMTOH HHV-6 [gG HAMH
DERTHRATELS . AWET, £BRUDTRBLYEDI—
L) T, AL EEHONT mMEYAFTELOT, £
A biZ>WT A HHV-6 DNA &3 HHV-6 [gG itk DB & %
L7z (38 3). Mz HHV-6 DNA ol c& 7 8 fl4&T
IwH HHV-6 1gG HiED LRERA LRI, 5, me HHV-6
DNA [BHEIZZED > L 36l (1 AXBEERS L) 12, @
¥iet HHV-6 1gG itk LA NEHE S hiz.

M. M HHV-6 DNA &EEpeE ik DRaE

PCR #i X 5 m s HHV-6 DNA OB H 0 & &1L,
HHV-6 Z)BHIz 313 % HHV-6 MED ¥ 1 L Affi L BB T 5 %
O LRI N D, HHV-6 MEDRENBERERIC KT 2 7]
BEMIIHD. iz, MR HHV-6 DNA OB 048 & iEKE
WA B Lz (R4)., REURBETIE, BEROCY vo<
HEAPTRHEDERY LIELIERBRINLN, 20k 5 KiE
Rz HHV-6 DNA BB E THEBWCBE I N/, IRBE
ik HHV-6 DNA Bt L ekE O Tl S 2ol
Abhieh ot BEERSBZMF HHV-6 DNA BiED

A

~ %)

Q

= =

i w

< 2

a a

) o

—_ 3.5% 8 0.2%

g r—-

y u

[+ o] 7.8% g Uy 11.7%

o o i .

(&) le o
CD69(PE) CD69(PE)

CD4(FITC)

CDS(FITC)

65%, HHV-6 DNA fgMED14% s bhic. FROBE»D
b, EBSFImh HHV-6 DNA 04&48EicBH 53, HHV-6 #
B TREINDH, MEMTIZ Y v of@ifEx, TH, PRs
ERESEOEKERDOE AL o1 (F5).

V. DoNBYT 2y fOEEE CD6I HEFER
FREDERY L L, £BED TRREL R LIcHLIED S
B HHV-6 DNA 23 S hiziga % HHV-6 Ik oML
Bl, —7581 HHV-6 1gG HitsBHfla I HHV-6 BHfl & LT
B, KM BT 5 CD4 B~ — THIE, CD8 Bty
Tl —THilg, CDI6 Bt +F o 5% 5 — (natural

Age-matched control
(n=15)

First fever without
HHV-6 infection
(n=8)

First fever
with HHV-6 infection
(n=12)

Non-HHV-6 infection
(n=11)

i I 1 1 i i

0 10 20 30 40 50 60

%CDE9" cells among lymphocyte subsets
Fig.5. Comparison of CD69 expression on various lymphoc-
yte subpopulations in different groups. Expression of
CD69 on CD4 (), CD8 (EZ), CD16 (#), and CD20 () was
examined and the percentages of the CD69" cells within
each subpopulation were quantitated by flowcytometry.
Healthy, afebrile children served as age-matched control.
Infection control consisted infections other than HHV-6
such as, mumps, rubella, varicella, infectious mononucleos-
is, hand, coxsackieviral infection, bacterial pneumonia, and
streptococcal infecion. *, 7.61+4.0% ; **, 43.2+16.2.

CD16(FITC)

0.4%

3.0%

CD20(FITC)

10475

CD69(PE) CD69(PE)

Fig.6. CD69 expression during acute phase (A) and convalescence (B) of a representative case of primary HHV-6 infection.
Expression of CD69 on different lymphocyte subpopulations was compared between acute and convalescent phases of HHV-6

infection.



138 #

killer, NK) #Hf, CD20 BB B O R A LA, L Lix
N, Zhb Y VvSBROREIC oW, HHV-6 FEHE S &
U3 HHV-6 B#dE, WThi, EF=vr—AEXRELE
BIXBD B hich o1 (F6).

Fir, AFETIE, 877y PEBITLBHEELHER
CD69 HEDOREH HHV-6 MRPEOEELD 520, =8
B MmN ER W7 e~ P2 ) BT TEILER
U7, BE, EBAY VABTI2 CDEY RENZ SRR,
Hek b sz iz, HHV-6 MREERGITILY vk 7 &5 P
BV A7 CD6Y HHEAEE IR (K4). ZDX 5%y v
SNERH 72y O CDES FEILFE HHV-6 BEFITH LR
Prote. HHV-6 ZRERFITD ) v Bk+ 7+ » + @ CDEY F
i3, CD4 Bt THIRI D L7z 53° CD8 BBtk THERR" NK #iR
hhbhi., B5IE7T <, CD4 Bl THilo CD69 F
BT ERE L EEEVIXBD I o s, CDB IR
MTHe NK Mo CD6S REOBEREEERCE
HHV-6 B & N TEE »Cuvie. Z &z, NK fifniz i 3
CD69 RELBEETH 7. RUEMEEEEYy Y Il dic
BRTEL IHAYR6RERTS. KFIOEEMY v LB
BERSHE 2 BED S DT, HHV-6 BRI BT 5 Y s
Bk CDBY REIHFKBY ZRTHAWMMDZALND LS5 T
H5.

% ®

EHE L WG, BES SERBICIRICBIT LR
XD CHGBOBEIZ L v, B+ ORFEHEYDBROE
B bmhTwAE, BEHR (G X ONERME (F208) &
Bl b in#ers & %k, RoARIC oMoy A L ALK
I ARBPOBMERYTZ L LS. Huang HIX 3BEHO L +~
NRAGLVNADH A bAFa oA LA, EB 914 VAL
HHV-6 g+ 5 MEHEONRBOHB LR, ThEtho
ANILRAY A LA DFREPHER E D X 5 e & 5k
B L7 Huang Hi3, ¥4 P AF 2o 4 W AOFRERIIA
HBEMI WAE DD, EB v A AR L HHAV-6 KRG REH
S 1G HOWERETAE®R 6y b2y Ax Y —2 L LT
BELZERRLA. EB U A L AFRYUT T RE, Vv
SR, Rbkr EHETARRMEREYR T A, K
BHONRICH » TEERTEET A2 TEERRTH S . fi
%, HHV-6 MRt o—o & LTORERFSIEIZSL DI
WRAERTHEIERIMBNTVWEILETHS. Lichis
T, RBrEbRRVWRERAELED, N hOEHADOEHDNET
HHV-6 #IRH e ED CORBORAL LD D & FHE
ha.

APfgecit, PCR iz X My HHV-6 DNA o#iioR
xS Lz, HHV-6 FRENALROERD D TRD B FEH
CIZB ST A n R e L. PCREEICIE, R LcE
v T D ED HHV-6 DNA OFfEY X b ikt
THIDI, Birb 2BEOSIA -2 ATz 2 B PCR
HOREP PCR EH X ELRHF v 7oy bl 7V XA
Ce g VEIFTOEDOLRNBRERTWEYD, ChbEBRE
O PCR 3T, BEANCERBRYT 5 K0 HHV-6 % 3 HIE
THAEEADD. BE, 0L EFET, BERAON
WO IR 5 iz HHV-6 DNA OFEXREHR S AT 5 . KB
7213, HHV-6 R Yuks o HHV-6 MfE & SRS L 25 5+

Bz, DL CHEHKE hE7- DNA ¥ 1BEHO S5 1
- THIEL, PCR EHRI=FC v o<l FREDOR
THETHE S, WhIIRED4S S PCR iz & b,
HHV-6 M&gE Mz & S5 h B HHV-6 i 2 B REE & K1
LTEMTERz xBELEMC Lz, ZOAZBE LT, Kondo
53 PCR EHO=F v a7v<( FHRETI, MH
HHV-6 DNA O#HIZREUESEIRMCBON D Z L vk
E1LTwa® HHV-6 RREMHASh D HHV-6 MiEDZ
WricBE LT, AR THAVA PCR o441, M
HHV-6 DNA DB MRS TREYBD AL RICOAER
WHERAZ &, i, REERBEOCKEDHHBERAR
MRTARShE -z d b, BbRTHE. 7TMETD
#i HHV-6 [gG ¥ D LRI L - T, HHV-6 #EHD & » ERE
TCBMINTES. 22T, —HOEFATRTOEXAFTE
7ot, BETE-MmrR HHV-6 DNA B#® £ 4hc il HHV-6
IgG #itaflio LR 2RI h, M HHV-6 DNA BEHlIz 2T
HHV-6 #RBYe L E2XHZ M TES,. PCREC I HMAF
HHV-6 DNA ®HfER L b, £RDDTRBE KTV —
Fodied & H40% 1zt HHV-6 #I%h B8535 = & DA
Thic, 205 BRESKICREMRBE & L COBBEIEEH
Zbh, HHV-6 MR IIRES % bt WREADO L TERET
HZE0HDHZELHELME 7. A HHV-6 DNA Btk &
Ry, A HAV-6 DNA i O dic i HHV-6 1gG #isD
BETHENALR. 3yrARBRETCRBEHRON
HHV-6 [gG HithoFELELZRL, 8y AULEOHRITAETT
SRR HHV-6 FIRH AR L T 2 TEERRAI L E £
BB, Zhbik, hov 4 AR EOBR TEEED T
Fethh Bi- O L HERIE NPz, M7 HHV-6 DNA &MEE O 27
b OFIT, i HHV-6 1gG FikoBH T his W Badsiabh,
Liad, —HeeitREiEc AR MRER ORI L
FRB T, Zhbosr—2ix, BEEHTOH HHV-6 1gC #l
Bffio ER &, HHV-6 MR &£ 2 bhic. HHV-6 #1&
Hufiicifis HHV-6 DNA B LB oMz v v 8
K, ME{ESRER, FERIAER &V o AT A ERIEOVWTK
=R/ <, Mh HHV-6 DNA o oF &z, HHV-6
MECEEDEVCERBLALLDEEX DI D,
AWROBE L b, 47 &b AR B TIELSRIER
FDTRBRTHRBMD =Y — FD50% LA EA HHV-6 #MR&%
CRET D EEL LR, FEOPRK X, HHV-6 9
RE Y D RE Y B VTR VR BRI R L e o A L A O TR
JEO i kAL LAMERME ATV A, ARG HHV-6 HiE D
Mot 5 6 o BATHROIL RS, F ORINCFED b DO RKRE
BRI N A LD LRI B, Lizh-T, HHV-6 @REHRD
BRI BHOR HHV-S SMMcEETH. R, FAFR
ThHER ] 7 A RERICEBEERS Y &7 HHV-6 SRR
wFdic. KED Hall 512, HENRETFhi2FUTONE
Bla S KE, ToW20%2 HHV-6 B BB+ 52 &%
e L. HHV-6 #)E3R QRN OV T AR O fHE 20 # ik
DUTehDEZATHHH, HHV-6 B EBTD TRD D
RBMOERE LTz 52k #E LRz, BRs
hTabhigu.

HHV-6 12 CDA Bt~ ¢— THERED Y v < Bkx BRI
ELTCREBRTAZENRE LN 5T 54, HHV-6 R
BRIz 3813 ARSI Y vV ojERY T » b D EROEHIZOWTO
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BEZZ LI, KFRTIE, BERICFERL7 o —54 )
APV =REBY VAERY Ty MEEN HHV-6 RSO
BHIZWIOFE LD 550 %ME Lz, LaLians, £%
ol R RD e HHV-6 FIERRBD Y v s8R+ 7w o M i
i, EENEavY e —nDhic b3 HHV-6 REGI L k2
BV A BRI 57, HHV-6 230 vooBk 2 AR &
Az k&b, HHV-6 MAEED S Sh 2 HHV-6 #EHe & M sk kY
MY voSERHR HHV-E 5D EEE2ZIT 5 ERRTES D
B.RERLD Y vAEROFERELOIEE L LT HLA-DR #ES
BHAVHRATV B2, AFECREMESELHEE: LTo
CD69 M EH Lic. NK MilA &L TD ) v A KAE
P XM —BM W BB T 5 BN BB RS LT
EEHZR T3 CDEY HEw2\T, HHV-6 MR T 11T
BV VvAEKF Ty O CDEY HIRERERY I LIHRE LK, &
BRI A, VUREY Sy b D CDEI HEIF ILIE
HHV-6 B¥eTi2 X1z EPEZE Thh 7o, HHV-6 #F1REFT
I%, CD4 B¢ THla=® CD8 BB¥: THIf D &7 59, NK M
A B\ T HER CDEY HIREFERA A bR, & hbid,
NK #ifgo CD69 FIRFR IS » Tvte, BT DIEHER &

n, NK #Efas HHV-6 OEMMIICe h 5 25 2 & A s
EhTWAY NK #ifa CD69 B, £Mic kit 5 NK §if
O HHV-6 BHeD—F 1 2 A %RT Db, HHV-6 ZIREEEHIZ M
BPEBINDBAEDOH A b A1 v O NK fila~D s
RTO», SEOPRBETHS. wThicek, NK i
BITH CD69 FHEMTHZ &k, oy v By T £y b
O CD69 HI} & A8 T, HHV-6 WIRBDOBIRIZN & LT
EHEEZLRS.

AP TIX, HHV-6 MIRRNEHBIDTO RS Ko+
BRREAVANATHBZ ExPoNc Lizs, AYRBEO
HHV-6 1B TEERY:, RS2 bl J8, RELERS
EEOM, < ORMOBEKEY 2T 2 WHEMEND .
HHV-6 IIREDLMHIFR L LT PCR 12 X %2 DNA 24
PmMBEHERNECINZ T, V v Bk 72 b0 CDBI HLER
ROREXMPNFITELT, MELHEELEAOEAER
&b, HHV-6 MBHROBERN BB —BHEICEh S D
DEEREIHh B, '

= B

HHV-6 WREDER GBI T D101, £EYDH T
RELED-AY R e, PCR #FIC X %yt HHVS
DNA o, HHHV-6 1gG HIERE, Mz TV v o547
Ty FDEBERE, UTORRYE-.

1. m¥H L 787 DNA @ PCR E#pr =5 v A7 a
A FREWTHE L EZA, M HHV-6 DNA 13 4AE7%
THE G DI B DA% B X, FDHE5%IC 225
WREE AN SMBERE AL LN, 15, REERS
EORED H D BERADZRI S T/NENBTL AR, E3C
Bbh o1 HHV-6 DNA I3 H & A7k - 72,

2. A HHV-6 DNA ¥ 34 HHV-6 [gG #iik £ ik
HEWT, ~7mEokE» 58, HHV-6 BB EE L bh
o, Ififf HHV-6 DNA K&t it HHV-6 [gG #itkn 53+ 5%
BlR s s, —#ici HHV-6 [gG HEnat©, @aus
RECEEIICH HHV-6 1gG HthD L Br %2 HHV-6 R
ROBEER T,

3. HHV-6 Z&H L £ 2 bh % ik HHV-6 DNA s s
g oMz, Vv os8iER, HILRER, PRBERED
REAFER DFE T/ <, A HHV-6 DNA O®RH O &E 42,
HHV-6 FIR B A 50 5 HHV-6 ME0RBE L BET 5
HDEEL BRI

4. M+ HHV-6 DNA Bit#&% HHV-6 @I@3s LT, V v
NGy PEBEBE LA, VBT e, PHCELT
JF HHV-8 BEFERELBOCIBEEINLH » oY,
HHV-6 #IR&HTY v E¥ 72y +, & Hbld NK iRz
THRMERCHIE AL CDRI HERTAEZTH -7z,

BEXy, AR ABOD TROLIEHRDOEHL i
HHV-6 #IRFUCHERT % 2 & BB b2 » 7. HHV-6 7k
FOBWNITIX, PCR &Iz & 5 DNA 2WimEH 4RI N
T, VB 74y b D CDE IR R AT 5 = & 285
RTHsZEBmahiz. Zhbed &iz, HHV-6 FIREMNE
MR RETERNSEEAZLIELICIND b D LG
Tha.

Bl [

ReRr2 2%, FROMGE LARHYB D ¥ LR c3Ey
BORBERESD SHRCFELLBREOBLRLET. Kb, &
BOMHT, BREEE E LSRR EE, BAE B T
REOERZFEH - LEF. 612, REAMBELREE 7 JCRB
My 7, £y A0 R RERC A ERREEE AP NERBTE
#ilt, BIUEREBASESMY 1 L ALRE A AL, KEA
FWAEMRIRATRIFFESAL, FAERRE SR REEBR 7%
&, SRREPARET v 1 L ABPIOERE, 725 O ERREY R
ROAPHEEDES, g, B BEECESEL LT
7.
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Abstract

Exanthem subitum is an acute febrile illness affecting infants and young children, characterize by a fever of 3 to 5 days'
duration, rapid defervescence, and the subsequent appearance of a generalized rash. Although exanthem subitum has long
been considered to be an infectious disease of unknown origin, human herpesvirus-6 (HHV-6) was identified as the causative
agent of exanthem subitum in 1988. Serological studies have shown that primary HHV-6 infection occurs mainly in the
infantile period, and the HHV-6-infected situation persists latently during adulthood. The present study was undertaken to
elucidate the contribution of primary HHV-6 infection to the first febrile illness after birth in infants. DNA extracted from
blood samples of children with the first febrile episode after birth was amplified by the PCR method with a set of primers
specific for HHV-6. The amplified PCR products were assessed in ethidium bromide-stained agarose gel. PCR analysis
could detect blood HHV-6 DNA in some (about 41%) of examined cases. In contrast, HHV-6 DNA in the blood was
detectable in neither adult nor children controls, both of whom had experienced exanthem subitum. The anti-HHV-6 IgG
antibody was not found in the serum of the HHV-6 DNA-positive group, whereas the HHYV-6 DNA-negative group exhibited
variable levels of serum anti-HHV-6 IgG antibody. Postfebrile rash, typical of exanthem subitum, was seen not only in
HHV-6-positive children (65%), but also in HHV-6-negative ones (14%). Paired serum samples of anti-HHV-6 IgG
antibody confirmed that all cases with postfebrile rash, whether positive or negative for blood HHV-6 DNA, might be due to
primary HHV-6 infection. There was no significant difference between HHV-6-positive and negative children with
postfebrile rash with respect to clinical findings such as lymph node swelling and gastrointestinal or respiratory symptoms.
These observations implied that PCR detection of HHV-6 DNA in the blood might be simply reflected by the degree of
HHV-6 viremia in the acute phase of primary HHV-6 infection. Thus, it was supposed that primary HHV-6 infection might
be responsible for more than 50% of the first febrile episode after birth. In this study, the frequency of lymphocyte subsets in
the peripheral blood was further examined for blood samples from children who were diagnosed as having primary HHV-6
infection based on the presence of HHV-6 DNA in the blood. It was found that the percentages of lymphocyte subsets in
HHV-6-infected children were similar to those found in non-HHV-6-infected individuals. The important finding was that an
appreciable expression of the early activation antigen, termed CD69 antigen, was found on CD4* T cells, CD8™ T cells and
natural killer (NK) cells, and that the expression of CD69 antigen on NK cells was especially marked. The results described
above suggest that primary HHV-6 infection is a common cause of the first febrile illness after birth in Japanese infants.
There is a possibility that primary HHV-6 infection causes various clinical manifestations in young infants, including
asymptomatic infection, fever without rash or exanthem subitum. The whole spectrum of primary HHV-6 infection would be
clarified by further studies employing PCR detection of HHV-6 DNA in the blood, measurement of serum anti-HHV-6 1gG
antibody and evaluation of CD69 antigen expressed on NX cells.




