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Fig. 3. Comparison of the eight cerebrospinal fluid (CSF) biomarkers (IL-1B, IL-6, IL-8, IL-10, IL-12p70, TNF-o,, MMP-9, and TIMP-1) levels among patients with post-transplant
HHV-6 encephalitis (n =7), HHV-6 encephalitis in primary infection (n = 22), and adult controls (n = 8). Data are shown as box plots, where the boxes represent the first through
third quartiles, the lines within the boxes represent the median, and the lines outside the boxes represent the minimum and maximum values (excluding outliers).

Although transient CSF IL-8 elevation has been reported in patients
with aseptic meningitis or bacterial meningitis,2>2% the role of
elevated CSF IL-8 in the HHV-6 encephalitis in primary infection
patients remains undefined, because most of the CSF collected from

the patients did not show pleocytosis. The primary role of IL-8 is
the recruitment and activation of neutrophils, but it also serves as a
chemotactic for T cells?” and monocytes.28 Therefore, it is possible
that elevated CSF IL-8 may accelerate invasion of HHV-6 resident

—550—



18 Y. Kawamura et al. / Journal of Clinical Virology 51 (2011) 12-19

cells into CNS, which establishes a suitable condition for HHV-6
latency in brain tissue.

In CNS infections, MMPs are thought to play an important
role in promoting destructive inflammatory processes including
disruption of the blood brain barrier, edema, and disintegration
of the neurovascular unit.?%3% As in the case with other viral
encephalitis,>' MMP-9 and TIMP-1 were significantly higher in
patients with HHV-6 encephalitis in primary infection than those
patients with non-HHV-6 FC. The expression and activity of MMP-
9 can be upregulated by cytokines and chemokines.32 Therefore,
we speculated that elevated IL-8 or 1L-6 would induce MMP-9
elevation in HHV-6 encephalitis in primary infection patients. It
has been suggested that upregulation of MMP-9 and TIMP-1 was
associated with the pathogenesis of multiple sclerosis, which is a
major neurological disease suspected to be associated with HHV-6
infection.33-35 Thus, in vitro analysis to determine whether HHV-
6 might be involved in synthesis of either MMP-9 or TIMP-1 in
neurological cell lines is needed.

Although adult control subjects were not perfect in this study
because of differences in host conditions and age from post-
transplant HHV-6 encephalitis patients, similar cytokines elevation
was observed in post-transplant HHV-6 encephalitis patients as
HHV-6 encephalitis at primary infection. Furthermore, CSF IL-10
concentrations were also significantly higher in post-transplant
HHV-6 encephalitis patients than controls (P=0.019). IL-10 is the
prototypical anti-inflammatory cytokine, and elevation of CSF IL-
10 concentration might reflect strong protective reaction against
CNS inflammation caused by direct HHV-6 replication. Addition-
ally, as the ratio of MMP-9 and TIMP-1 was different between
HHV-6 encephalitis in primary infection and post-transplant HHV-
6 encephalitis, this discrepancy may be associated with the distinct
pathological mechanisms between HHV-6 encephalitis in primary
infection and viral reactivation in transplant recipient. Thus, in
addition to different concentrations of direct HHV-6 replication
in brain tissue, a complex network of cytokines and inflammatory
mediators is likely to be associated with the pathological mech-
anisms that distinguish HHV-6 encephalitis in primary infection
from viral reactivation in transplant recipient.
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BBHEH RO =D, VTS FU HEFDO L
¥ 7' 2 EIA-IgM FiEBHEE 2w CHlE s
TRERTH Y, BWHRBBICSbEL Y T2
EIA-IgM FiiEBHREOwEI KD STV,
SE, FFEBEEEHS T L REHNIE, Ay
7' A EIA-IgM HiiARHEREO W B 2T b /-,
KEHEIHE D EIA-IgM Jifbfii2 i+ 2 £ & 3
2, EEED G DY A NASHRBES 2 LY TR
WKW L, 7275 vBORCETRIERMASY
7F BROETRERGZWRIC, WRICLS A
¥ 7 A EIA-IgM Fuéki S o R % fest L,
AR EOBREIC O W TR 275 -0 CIf&E T
5.

Key words : 5> 7' R, IgM#UE, 74 VA0, BEREE 7752174

1) EEEss = sk R .
(F 514-0125 7R HEEMET 357)

2) HANRBIER

) TTFLIEb U=y
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=1 WREFOER
7 7 o BER
J0F
S e
TERRAE R
FEFIEK 145 9 47
Fis 0R)
SEEAER 7.1£80  3.0%17 6.2+5.1
hfE (HEE) 5 (0~53) 3 (1~5) 6 (1~13)
B:x 72:73 4:5 27 1 20
wE (E)t
i H 1.8+11  1.8+07 1.8+0.9
o (BEE) 2 (~11) 2 (1~3) 2 (1~5)
7 4 VRSB
Btk - etk 101 : 44 6:3 21:26

* oy oEER 0 HURKETESEEL 2F
. REBREEOEMIE, V7T v REEE, Bl
[ERREE & LERNERIEM (2HFN p=0.0042, p=
0.0002).

Ty oF EER 1B EREL CTETIREREL
TR, A TR F rER» B TRERS T
DEH 33221 F (hR{E 3 4E, HE 0~16 ).

P ETIREERSA Y 1RA LT3,

1. WEBLUFHE

1. HREOEFR
gL, NERHEEEE I AT TIERERE S
FICKBEL, BEELFRAAOREE2ELD
EEWR R L OCIMEE BB L 7~ 201 4 (PHEE
6.7+£6.9 iX, HIME 5 5%, HHE 0~53 /&, B &=
103:98) THD. V7 BERLEFERIE
1.8+1.0 B (PRfE2 H, #FH1~11H) TH-
e, DY TR T F UREDRGIERNZ 145 6 Gk
BERBHE), LY TR I F VEND BERNIL 56 5
THH, Ly 7TRA77F EBEORE TIRERS
Hhic kb, B 30 HURIKE TIRERL 28
HERFE M L EEE 1 VAU ERBBLCHET
PRIEAR U 7= S AR AR TE 47 Bl D TSI L 72
(R1). FEIEREIZY 79 REERE L UB
HEIRE L LRNEBRIEERTH o708 (207
1 p=0.0042, $=0.0002) (F 1), ¥y 7Lz
WL7mE I, SHOMCERRELZRO R
ot HoDLETIRERBESS >0, R
EE 60, BHIERE2MTho . , %
HEREED L v T A7 7 F D & B T IRIERR

2011

FCOHRIZ, P 3.3+2.1 F (PRE 3, #
H 0~16 &) TH o7,

2. EIA-IgM HiFEDRE

M & > 7" 2 EIA-IgM FiEDBEIE X, TS
FRE, BATH (74 L AHE EIA TE &
VTR IgM) EBRE (74 L2k EIA T4
LYy 7R IgM (1)) ZFAWTIT-79, BEMRIX
FARERC LY TATVANAFERLE LY TAY
ANAE 70— NFiEE AR, BREOR
B2 IR0, AV TAYAVAFE
BLUBEERNL Y TAVANAE ) Ju—F
WHROBEREE L7, 28, HEKRCHENT
ZBIEBETREABRL R I CREINTE
b, HEEMELHETRE RS, BE=12 ik
fask, VIEMRE 0.8~1.2 FuEES, BH<0.8#1
BRI o7z, IgM VAR OBES, Tt
1.2~2.4 HifEiE8, HEEBIE 2.4~9.6 Fiikig,
BiFtE=9.6 AR L EE L .

3. TAILADEE

R D> & D7 A L ATBEZ, fREECEREL 7
W EHAEK 2 ml IIREE, 045um 7 4L
& —THAL, Vero fHITICEBREL -, AV T AY
ANV AI B e R 48 (CPE) 238897
EEOBERBIE L HIE L, MbEicEES 3 BRI
BB L TH CPE 2ot & SR &
HE L7, &8, BEPO LY AT A IVAHSY
BESNIfERE LY TR EEEL .

4, WETERVEER

PR EBITIE, ~ v A v F ZBE, x 2HB5E,
74y Ty —EHEERERE, BURBTEZ AT
To7-,

nm # &

1. LT ZATA W ABBOBR
LVTRTANADPTEEINL Y A LW
NIz DI, FEEFERE 145 Fh 101 60 (69.7%), B
HAMERREE o ik 6 5 (66.7%), BEIRERREL 47 4
2161 (44.7%) THote (E1).

2. RITREHRABOHEE

BATE D 1gM HLB OB I3 0.15~14.86 Hifk
B CTH > 7205, WRMTIE 0.05~7.34 Fiikig
Th-o7, BITHRERERD IgM FiiEMotEE
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R 2 BELANVCEIBEITHELBRO IgM REORER

BT &R WG 1gM HLAE B
" F— adt
1gM FLE W PEEBRE BBt HEf" B
BRI 0 65 0 0 0 65
R RE RS 0 16 14 6 0 36
S‘%I%fi ____________ 0 o 0 1 13 14
HERE 0 0 0 0 9 9
39 0 0 0 0 77 77
&Er 0 81 14 7 99 201

et 1 <0.8 Hifhiely, FIFHEY  0.8~1.2 FifkIEL, BIHIE  1.2~2.4 Vifkigk,
RS ¢ 2.4~9.6 TUAIEE, HIBHE : 29.6 TuiAEH

BT TgM PUsfEOFEE ¢ 0.15~14.86 Filiga

R IgM HLflE o8IE  0.05~7.35 Fiid 4R

&, FEBSREL R=0.9521 (»<0.0001) & HEDOMH
Bh Y, BATREGBEROMEBEERIZ, ®RR
PSS =04 X BT RIURIESch o7, Fi,
035 1gM HiEFERE DL E % BB, HERE L ek
PEEDTCEELTS L, BITRTHBED 115 &
iE, RS T 95 BRI, 20 BiEFAVHIE
BEEEEEL Y, HERFEBE LUERED
86 MR TR THEMTREEE oKk (F2).

3. BEOVAINLASEER EME IgM Hifd

& DR

1) TOF o REREH

LY TRATANATHEREREEL T, B
IR 91.1%, RFEE 81.8%, & —30E
883% &, VA NVAGEEE OMICER MR
h (p<0.0001) (E3), HEMBVTH, BE
79.2%, WERE 86.4%, 2 —FER14%E, VU
AN ASHEE ORICER MHEPED o i@
<0.0001), FUTHE & ANRED R UREMMEK
L&,

2) TUF oEERAAERE

9HID I LAY T AT A NADBTEES L 6 4l
T, BT CH SRE T H 26 1gM Fiidssit
NP (), TANARDEHI NG
34t 2 B, BATHRTHHEMATD IgM Fifklx
st cdh o7z,

3) TUFoEREIERS

BUTE T A v ASHERETE 21 Gl IgM fiik
PR ENI DL 64 (28.6%), LY TATA N

—569—

K3 TAINAPEEE IgM HiiAE OBIR (70

F RIETER)
1. BIT&R
IgM Fifk B
&
Fate  HIERE B4

T4V A B 92 2 7 101
ag: etk 8 2 34 44
& 100 4 41 145

FEPE 91.1%, RPEEL 81.8%, &F—IFE 883% (<
0.0001)

2. MBS
IgM Hifk _
&t
B HERE B
TANA Bt 80 3 18 101
a3 fetd: 6 2 36 44
&5t 86 5 54 145

JREL 79.2%, TSR 86.4%, &—FE 814% (<
0.0001)

ferd: © <0.8 BRfRIREY, HERE  0.8~1.2 Hilkiask,
Btk 212 fuikiEs

ADIDEEI LTI IgM FifEosEE Sz Dt 26
Bk 2 @ (7.7%) TH-725 (p=0.06635), &
BEICBOTIE, 74 VAGEHBER O S5 b IgM
e E N0 161 (4.8%) DAITET L,
RPREIL 100% 1 ER L7z (p=0.4468).

4) EROBE, BSRE, 24—8BF (F6)
BHORBE, MEE, 24—8EzR6ICEL
Oz, REERE LOBIIERBEICEVLT, &R



