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TRADITIONAL AND NEW MECHANISMS OF PHENOTYPIC
HETEROGENEITY IN PRION DISEASES

Pierluigi Gambetti, Gianfranco Puoti, Ignazio Cali, Wen-Quan Zou

Abstract

The remarkable phenotypic heterogeneity of human prion diseases, which results in a large number
of types and subtypes with distinct clinical and histopathological features, is due for the most part
to the combined variability of the genotype and of the abnormal prion protein associated with the
disease (PrP"*). The genotype is modulated by the polymorphisms, especially the methionine/valine
polymorphism at codon 129 and the glutamic acid/lysine at codon 219 of the PrP gene. Two major types
of PrP"* are found in human prion diseases, identified as type 1 and 2, which are cleaved by proteases
at different sites resulting in different electrophoretic mobilities, and have been shown to have different
conformational characteristics. The combinations of the genotypes at codon 129 — MM, MV, VV —
and the PrP"® co-distribute with distinct clinical and histopathological phenotypes. Available evidence
indicates that the 129 genotype influences the PrP™® type formation which in turn affects the phenotype.

We recently described a novel disease of the prion protein that we named protease-sensitive
prionopathy or PSPr. PSPr has clinical features more consistent with atypical dementia with a longer
duration than sporadic prion diseases, and a distinct PrP immunostaining pattern. The signature of PSPr
is the presence of PrP"* that after protease treatment is not detected by standard immunoblot techniques
but can be demonstrated by the use of special antibodies or PrP”* enrichment procedures. In immunoblot
the PrP”® generates a distinctive “ladder-like” electrophoretic pattern. Current findings suggest that
PSPr is based on pathogenic mechanisms different from those of classical prion diseases, thus further

expanding the heterogeneity of prion diseases.

While the clinical and histopathological phenotypes diseases such as Creutzfeldt-Jakob disease (CID).

are fairly consistent in sporadic Alzheimer's and
Huntington diseases, they are very variable in
prion diseases making the diagnosis challenging.
The purpose of this brief review is to examine the
mechanisms of phenotypic heterogeneity in prion
diseases. In addition, a newly identified disease of the
prion protein called protease-sensitive prionopathy or
PSPr will be examined. PSPr not only further widens
the phenotypic spectrum of prion diseases but it might
also introduce a pathogenetic mechanism that is

fundamentally different from that of the classical prion

Basic Mechanisms of Prion Diseases:
Similarities and Differences with other
conformational diseases

The normal or cellular prion protein (PrPC) is the
central player in the pathogenesis of all known prion
diseases. In the orthodox sporadic prion diseases, it
is postulated that because of the overall decline of
cell functions during aging, the presence of genetic

risk factors or both, PrP is incorrectly processed

Case Western Reserve University, Department of Pathology, Institute of Pathology, 2085 Adelbert Road,

Cleveland Ohio 44106-49071
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and acquires a rogue conformation which eludes the
cellular quality control system.! The propagation of the
pathogenic process within the brain (and possibly other
organs) is assured by the propensity of the abnormal
PrP associated with these diseases, hereafter identified
as PrPPs, to interact with PrPC. During this interaction
PrPPis acts as template refolding PrP® to generate
new PrPPs? Similar mechanisms provide PrPP® with
the capability of transmitting the disease within and
between species. Propagation and transmissibility of
prion diseases may be facilitated by the cell location of
PrP¢, most of which is tethered to the cell membrane by
a glycolipid anchor, and thus hangs in the extracellular

space and is easily accessible to exogenous PrPPe,

Basic mechanisms of phenotypic
heterogeneity

We obtained the first definite evidence of the
modifying effect of the genotype on the disease
phenotype in 1992 when we found that the PrP gene
mutation leading to the substitution of aspartic acid
with asparagine at position 178 (D178N) is linked to
the phenotype we named fatal familial insomnia (FFI)
and to a quite different and CJD-like phenotype. > The
association of two distinct phenotypes with the same
genetic mutation, called phenotypic heterogeneity, is
well known.® Common explanations of phenotypic
heterogeneity given at the time were (1) genomic
imprinting: different effect of the same mutation
according to whether the mutation is inherited through
the mother or the father; (2) environmental factors;
(3) other modifying genes.® We observed that the
FFI phenotype was invariably coupled in the mutated
allele with the methionine codon 129, a codon that can
encode either for methionine or valine.”® In contrast,
the CJD phenotype was coupled with the valine 129
codon. ? Furthermore, we observed that the FFI patients
who also have the 129 methionine codon (129M) on
the normal allele, thus are 129 methionine homozygous
and those with the CJD phenotype who are valine
homozygous at that codon, have on average a shorter
disease duration and, in the case of the CJD patients
an earlier onset. Therefore, on the mutant allele
codon 129 determines the basic characteristics of the
disease phenotype; on the normal allele it determines

the duration and age at onset, i.e. the severity of

15% 1% (2010:9)

the disease. We observed an additional important
association of the two FFI and CJD haplotypes,
D178N-129M and D178N-129V, respectively, with
the PrPPs.!° The FFI was associated with a protease-
resistant PrPP"s that was most often cleaved by
proteinase K (PK) at residue 97 while the PK-resistant
PrPP® fragment associated with CJD had the main
N-terminus at residue 82.!° On immunoblot, these two
PrPPs PK -resistant fragments displayed the two distinct
electrophoretic mobilities of ~19kDa and ~21kDa,
respectively and we identified the corresponding PrPP
type 2 and type 1. Similar findings have been reported
for at least two other familial prion diseases (Table 1).
I However, the invariability of the association of the
D178N-129M and D178N-129V haplotypes with the
FFI and CJD phenotypes has been recently challenged
in at least two studies.'>!* In well documented study
of mother and son from a Japanese family carrying the
D178N mutation, Saitoh et al'® reported that although
the two subjects carried the same PRNP genotype of
D178N-129MM one had a clinical and pathological
phenotype matching that of sCIDMM2 while the
other was associated with the classical FFI phenotype.
Both patients had PrPP" type 2. Furthermore, the
glycoform ratios of the PrPPs showed a definite
underrepresentation of the unglycosylated isoform
which is the signature effect of the D178N mutation on
PrPP regardless of the fCIDPN or FFI phenotype and
it is not observed in sCJD where the monoglycosylated
PrPP* dominates. This glycoform ratio argues that the
D178N mutation was driving the characteristics of the
PrPP formation. The explanation for this discrepancy
can only be hypothetical. However, since in most cases
of D178N mutation displays the expected phenotype
according to the haplotype of the mutated allele, it
seems reasonable to suggest that one of the cases
reported by Saitoh et al (2010)'? has escaped this rule in
the same way as carriers of the D178N (as we as other
mutations) may occasionally escape the disease and
remain asymptomatic throughout their life.

The robust effect of the 129 genotype on the
phenotype in carriers of the D178N mutation raised
the question of whether a similar mechanism played
out in sporadic prion diseases. Shortly after the
description of the original cases by Hans Gerhard
Creutzfeldt and Alfons Maria Jakob in 1920, it became

clear that the condition thereafter named Creutzfeldt-
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Jakob diseases included various subtypes based on
distinctive clinical or histopathological features (Table
2). Therefore, we asked whether the combination of
the genotype at codon 129 of the PrP gene (MM, MV,
and VV) and the PrPP® type (1 or 2) was driving the
phenotypic heterogeneity that characterizes sCJID.
Indeed we observed that five distinct combinations of
129 genotype and PrPP* type were matched up with
five distinct disease phenotypes (Table 1). The match,
however, was not perfect as both sCID129MM1 and
sCID129MV1 shared the same phenotype despite the
different 129 genotype, while the 129MM?2 genotype-
PrPP type combination was associated with two very
different phenotypes, sCJDMM2 and sFI.!*15 There
is no clear explanation for these two discrepancies. It
may be surmised that in the sCJDMV1 subtype PrPP®
formation is guided by the 129M allele, thus, the
actual PrPP® amino acid sequence would actually be
the same in both sCJDMMI1 and sCJDMV1 subtypes
justifying the sharing of the same phenotype. As for
the association of the MM 129 genotype and type 2
PrPP®s with both sCTDMM?2 and sFI, we observed that
the sugars associated with the PrPP® full length isoform
were markedly different in these two diseases.!®
Whether this difference can explain the phenotypic

difference remains to be investigated.
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An additional level of complexity to the 129
genotype-PrPP" correlations with the phenotype has
been added by the recognition that a significant number
of sCJD cases carry both types 1 and 2 of PrPP
(Figure 1)." The issue of the PrP™ type occurrence
has been carefully examined in recent studies which
have led to several conclusions. "8 First, they have
shown that sCJD subtypes carrying solely PrP™ type
1 or type 2 (sCID1 or sCJD2) do exist along with
cases carrying both PrP™ types (sCID1+2). The latter,
however, account for a significant number of cases that
go from more than 40% of the sCIDMM cases to 23%
in the sCJDMYV cases and 15% in the sCJIDVV cases.
Second, at least in the sCJDMM subtypes the PrP™
type 142 co-occurrence is associated with a clinical
and histopathological phenotype that is intermediate
between the “pure” sCIDMM1 and sCIDMM?2
phenotypes. Third, the co-occurrence of PrP™ types 1
and 2 follows specific rules. The two PrP™ types can be
found together in the same brain region or separately in
different brain regions. Regardless of the combined or
separate presence, the topographic distribution of PrP™
142 is not random but favors specific brain regions,
such as the cerebral neocortex and the thalamus.
Fourth, the co-occurrence in the same brain region

appears to change the antibody immunoreactivity

Table 1 Classification of sporadic prion diseases according to molecular

As M/V2 but no kuru plagues and cerebellar 15

Clinically and pathologically indistinguishable 1
f |

features and according to previous criteria
Subtype _Previous Onset (yrs)/
Classification Durat.(mo)
sCJD
M/M 1 Myoclonic 63.2/3.9
M/V 1 Heidenhain
V/V 1 Not described 46.0/15.3
M/M 2 Not described 60.3/15.7
Cortical
M/V 2 Cerebellar or 603/17.0
ataxic
V/V 2 Cerebellar or 60.3/6.6
ataxic
sFl
M/M 2 Thalamic. 60.3/14.0
'Based on 609 cases examined by the National Prion Disease Pathology Surveillance Center

Distinctive Features Case %'

Typical CJD clinically and pathologically. 58
Typical EEG (83%). “Synaptic”
immunostaining pattern

Early onset. No typical EEG. Cerebellum 4
spared. Weak “synaptic” immunostaining

No typical EEG. Coarse spongiosis and 9
immunostaining. Cerebellum spared

Ataxia at onset. Rarely typical EEG. No 14
cerebellar atrophy but Kuru plagues.
Plaque-like pattern of immunostaining.

atrophy.

rom FF

Table 1 Classification of Sporadic Prion Diseases
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and stability of both PrP™* types indicating that
this condition may confer special conformational
characteristics to PrP™ 1 and 2 7. The issue of the
PrP™ two types co-occurrence is still under study
especially after a novel antibody specific to PrPPs type

2 has recently been generated.”

sCJD
MM1-2 MM1 MM2

kDa

1 2 3

Figure 1. Co-occurrence of PrP™® types 1 and
2 in sCJDMM1-2 (lane 1) with an approximate
ratio of the unglycosylationed isoforms of 44%
(type 1) and 56% (type 2). The presence of a
single PrP™ type is feature of “pure” sCJDMM1
(lane 2) and sCJDMM2 (lane 3).

An additional question is which of the two major
phenotype modifiers the 129 genotype and the
PrPP* type — is dominant. The finding that 95% of
the 129MM cases with a sporadic prion disease are
associated with PrPP® type 1 and only 5% with type
2 while the presence of at least one 129V allele is
associated with the occurrence of the type 2 in 86%
of the cases clearly shows that the association of the
129 PRNP genotype and the PrPP type is not random
but that the 129MM homozygosity overwhelmingly
favors the formation of PrPP* type 1 and the presence
of the 129V allele favors the formation of PrPP* type
2. The mechanisms determining and regulating these
preferential associations remains to be determined
but it is reasonable to suspect that they reside in the
different tendency to be converted into type 1 or 2 of
the 129M and 129V isoforms of PrP¢.

15% 15 (2010:9)

Protease-sensitive prionopathy

The heterogeneity of human prion diseases was
again expanded in 2008 when we reported 11 cases
affected by a novel disease involving the prion protein
that we named protease-sensitive prionopathy or
PSPr. 2 More recently two additional cases have been
observed by independent groups.*'** The finding of a
significant number of cases in a relatively short time
suggests that PSPr is not an extremely rare disease.
According to the estimates of the National Prion
Disease Pathology Surveillance Center (NPDPSC),
PSPr accounts for about 3% of all sCJD and 16%
of all sCIDVYV accessioned by the NPDPSC during
the same time period as the eleven PSPr subjects,
making PSPr about as common as some of the well
known sporadic prion diseases (such as sCIDMM?2,
sFI and sCIDVV1)."* Furthermore, since the clinical
presentation often does not suggest the diagnosis of
prion disease, some cases of PSPr might currently
be classified within the group of non-Alzheimer’s
dementias and might not be further investigated.
Should this be the case, PSPr might be more common
than our data indicate. PSPr differs from the known
sporadic prion diseases in several basic features.

Clinical features. The clinical presentation is
characterized by one or more components of a triad
comprising psychiatric signs - in the form of behavior
and mood changes - speech deficit and cognitive
impairment. This syndrome is consistent with a non-
Alzheimer’s, atypical dementia; indeed the most
common clinical diagnoses at PSPr presentation have
been normal pressure hydrocephalus, diffuse Lewy
body disease or fronto-temporal dementia while a prion
disease may be suspected at a later stage only based on
the relatively short duration.

The histopathology is characterized by moderate to
minimal spongiform degeneration made of vacuoles
that on average are larger in size than those of sCJD
(Figure 2a). Occasionally, structures consistent
with micro-plaques are observed in the cerebellar
molecular layer. The PrP immunohistochemical pattern
is distinct consisting of target-like structures made
of relatively large individual granules or granule
aggregates surrounded by smaller granules often in
a background of “synaptic” immunostaining (Figure

2b). The cerebellum and brain stem show rounded
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structures or aggregates of a few granules in the
molecular layer and in the colliculi, respectively.
The immunostained granule aggregates cannot be
correlated with histologically detectable lesions except
for the cerebellar molecular layer where some of the
intensely immunostained granules co-distribute with
micro-plaques. At electronmicrocopic examination
the micro-plaques look like poorly defined rounded
structures with barely detectable filament-like profiles
which are embedded in an amorphous-granular matrix
suggesting that they are poorly formed or immature PrP
micro plaques.

Characteristics of the PrPP. Abnormal PrP is for
the most part detergent-insoluble but undetectable
after protease treatment when probed with common
antibodies (which gave the disease the label of
“protease-sensitive”); however, when special
antibodies are used the PrPP* forms a distinctive
“ladder” profile comprising five bands between 26kDa
and 7kDa which are reduced to three “core” bands of
20kDa, 17kDa and 7kDa following deglycosylation
(Figure 3).

PrP genotype. All the cases reported to date are
homozygous valine at codon 129 and show no mutation
in the PrP open reading frame (ORF). However,
preliminary data indicate that PSPr also affects
subjects who are homozygous methionine (129MM)
and heterozygous methionine/valine at codon 129
(129M/V).?* A puzzling feature of the PSPr cases
reported to date is that seven out of eleven published
cases which had been investigated have a family
history of neurodegenerative disease. > This suggests
that at least some of the PSPr cases are genetically
determined. Since no mutation has been observed
in the ORF of the PRNP it is likely that the genetic
variation is elsewhere in the PRNP or in another gene.
Should this be the case, it would be the first instance of
an inherited prion disease associated with a variation
outside the ORF of the PRNP, a condition comparable
to that of the inherited form of Alzheimer’s diseases

associated with mutations in the presenilim genes.?*

It has been suggested, mostly based on the clinical
and PrPP® unusual features, that PSPr is not a classical
prion disease but is more like other conformational
diseases such as Alzheimer’s and Parkinson’s diseases

and certain forms of Gerstmann-Striussler-Scheinker

Figure 2. a: The spongiform degeneration is
generally moderate with a mixture of typical and
larger vacuoles, often with minimal astrogliosis.
H.E. b: Characteristic PrP immunostaining
showing the target-like pattern with a large
granule or a tight cluster of grains surrounded
by smaller grains; synaptic staining also is
present. Antibody 3F4 was used.

Protease
treated
= &
2 2 3
g 8 o
o ] ]

PSPr26-
PSP23-

PSPr204
PSPr7.

F’SPrT—H L7

Figure 3. Comparison of PrP'® species
associated with PSPr and classic sCJD. Brain
homogenates from PSPrVV, sCJDMM1 and
sCJDVV2 were treated with protease K (PK)
at 10 pg/ml prior to Western blotting with 1E4
antibody. Different from PrP™° in sCJDMM1
and sCJDVV2, PSPr reveals five PrP™® bands
migrating at ~26 kDa, ~23 kDa, ~20 kDa, ~17
kDa, and ~7 kDa, which constitute a unique
five-step ladder-like electrophoretic profile.

15:13
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disease (GSS), an unconventional inherited prion
disease. 25 Indeed PSPr might be the sporadic form
of GSS. The detailed comparative study of the basic
features of the PrPP" in PSPr and relevant subtypes
of GSS and the study of transmissibility may help

resolving this issue.

Conclusions

The unique heterogeneity of human prion diseases is
due to the combination of the PrP gene polymorphisms,
of which the best known is the methionine/valine
polymorphism at codon 129, and the formation of
distinct types of PrPPs, of which the best known are
type 1 and 2. Available evidence suggests that the
PrP genotype is the main determinant of the PrpPi
type which in turn specifies the phenotype, although
this tenet needs to be proven by experimental studies.
The discovery of PSPr add yet another turning point
in human prion diseases since it is characterized by
a phenotype and PrPP® features that are distinct from
those of classical prion diseases. These features point
to a distinct pathogenetic mechanism further fostering
the notion that human prion diseases may encompass
not only a large spectrum of phenotypes but also
distinct pathogenetic mechanisms.

The discovery of PSPr represents more a point of
departure than a point of arrival as the actual nature of
its PrPP, its relationship with GSS and its propensity
to act as a template to transmit the disease and to be

amplified experimentally need to be defined.
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BN WTRIEETHZ D, HORISHIHBT
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HO THENBEPXANINTHE?, [BI Y /x—
UG (reversal reaction) & &P E41, BRI+
RIS BT L ERGREOY AR flad

functionning
nerve

DL o THRUARIERIGTH V., WfEHROEK
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hypertrophic pachymeningitis, anterior horn myelitis, general paresis,

granuloma associated with rheumatoid arthritis
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R)ORFIEBIRVATHEVB. 7V IFDEA
IVEEAERLNRSZE>TWVS, UL, RY
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VI XAERBEENTH o7,
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®1-1,2 vORERWHEE
FORBICEMEN/-BEMBEEZ YV ADEERN
ICBELEZS. ABEFEESAZERICH
SEnkVIREREE D EERESH
D210 A TISEEOWIR E 5 & 5tz 1% 77
hHSN, RYUXZBRICKDERDEDNI,
RIS, FEOBMBAEBEMBEORENZZN
ENV IR TEFLIZEZ S ARREKER
EMBEE/ESSNIYO SRR DI2H D
B:E:-FENKEBEMBERSSNLEVIRT
VIPEIR R & FREANHIR LT,

[E%]

AV X ZAPHOBMICEL S TENEZEL-D
HiGuillain-Barre iFEfEHECH 0. IREERH PRI H
Lol E b b Risher iEfEfta EBE 2L b hiz. Z
AU DO T EBI R R ERE - SHHER X O K
MFEEVLTENTH YRS, F7:Eaton-
Lambert fE ## CEB AR B ICEE 100 ~8H
% O facilitation Z 788 % DIZ b, KEEFI T T
SBEREST e hRERBEITENEEZ LN
7oo NYERCERHE A - SRR A & PR HR A BRI A9
5 Lo P, MR O WA I & B AN
M ERICBEMREROBEZ DB L E0 b,
R Y XA L BRRICRE L 72,

AW XZAFED S B, HEWERY ) X ZARERRY
UXAEDEE LI-HBRZRYE & HICEBIL, B

B HEINENTHET sHRBEMETFHFOFETH
%, ERHBITFRER L EXTERLKE LTOES
EHE, REMNEETCHLINHERRSTHY., HR
TT7ZVHAREINTOHEY, ATHRER%
B9 2 HIERNC IO TR AL 5 BIE LA TR
BHEHREL 22 F TOHMIIEHE., BrH, F5F
Wbicd, FLEINTV S,

AER T RIERFBEROEEIIRIF > b0
D, ZFDBOEMNZERBIEECER» THo 2,
BEVREIZ > 7-FP, JTOROREBERBPLB IR
HFChhrolc B EbBE L LEALLNG, &5
WRETARE N E LT ANEHI TS0 HICFREY
L7z(EMED 6 DBAHLERY U X ZHE B HES
T, WHEEBATERY Y X ZAEPBENTE
EELER L. EMELSEHRKE S s
Z0, L LIAERIREGRHEEFM L EICL v E
WNHIEE D BIE SR TORBER Y U X AEH 45
L. LRAY Y X ZEEL FHOT THRET 2HD
HbonTwd, RiEfld, CORABEEGERY Y
XARERE ol e B B, FEFNE D Z Vs D%
WEEE TR S oo, FEMICHARRSEZY
TELTFMBEL LD o/, BEHRBICHELISR
V) XZABHBEH I N BRIZHRE Lvds, b
BERSBERORBEHEALRD Sh/cHEDLS
THREMICEEICROERZ & o FICHET S
bLlhg, BRABEESRY Y X AEIZ200841
ABREERNTRIEEL TV,

[#555]

AHEFITIX. EPEERLET UINIRGRE % &
Eo lik MRS BRBT T HRE. PR RRER S A EIC HETT L 7
B.ORE - IR LIENGC R 2 a8
BHEROT 2 F N2 MREOEN & Bbis i
REILFHICEDLBLECERILTRY Y XA
BRED BT &, KRR SRS S N
R O R & B J1E S Eaton-Lambert JE
{E#E - Guillain-Barre iE{## 2 & DBRA S . EHIR
R & BRAEMZPIREL» SRV Y X Ahi L 2l
L. RHCHBRORE 21T o/, WREMIBERIC
FERPLIEROWEA S NI, AIEZEIAD 5
BRI BRI BT 2 Hi3. NRAEEORIG
FEET TR, AUEREMICEETZRY Y XA
HEORFHALEZ T T 2O EETHS,

R, RV Y XAW - HROMEZEBL. £
 OEHRME - B %2 T S o 7 ERLERAET T &



15:50 Neuroinfection 15 % 1 & (2010:9)
AL oL VELBE L BT,

1) B BB LT st
BOBURE I AV Y XA LW B,
87(12) : 2152-2154, 1999.

2) [ESLRHE T AN > 5 —
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HHV-6 & Hi i 2 28

ERllZgs

[EZE&] Human herpesvirus (HHV) -6(3. ZLIEH 5 & L WIH BRI WS UL RIERBIE 7 C
To B MIBERTZ8EBONNRAFEY A VAT, 6FHICHRI N HBNHLOY A VAT
H Y. cytomegalovirus & [d] U B AR ZHFRHIE T % . In-vitrofFFEIC & D | #Rk & 7 et R Al AE.
MBNEMEADOBEFEHI N TE Y REREIEOREA L LTERI TS, IhET
VBRI HRER S OHE L L TR O ARIN S /E & OBEELIHL IS NTE Y., T
ADBHBEE L E T A VAFEERLICEOEBGRMRZRE T EPHEIN TS, &5
W, R TEAY A IVA L SREEERCHBEETA»AL OBEEZ R 2 &1L 30T

BEEDTWH5S,

Key words: & b~V ZAT A )V A6H] human herpesvirus 6,

B A, febrile convulsion

W% /IdE. encephalitis/encephalopathy

%3 MRF{LE. multiple sclerosis

BIBEEE T Ah>A. temporal lobe epilepsy

1. ZL®HIC

ANIRZAT A JAREGRIE & D PR ERERERE & L
TR, FTFEOEILNS D E LT herpes simplex
virus (BARHSV) b F 6485, HSVIZ/NRE S
TR AICEBCT, MROERYANVAL LTH
BRIk Ths 3 L{MmbhT3, £F
T # X % human herpesvirus-6 ( 2L K HHV-6)

HSVEHfRE AV RABET A NV ACET SV A
WAT, 1986 T 4 X7 5 TS Y BRI I 1
EBEE ORMIMBEIE» S S i, Bifik
MCBRELBEANRAT LA GSHEBEFEL.
F63 00BN TS5 TVv 5, HHV-6(3
cytomegalovirus. human herpesvirus 7&F U 8
ANARAT AW AHRHI & F 5, HHV-6F8 /479
FZOTANADED L D RERBCEHb> TV
DARHTH - %h. ZOHBOM T 2/NEBIEH
& EBET 2 RBMABIE (LUTNRHRE) ORR Y A
WNATHEZEWHALPER 22, 351 ID
TANWADIE., BIEZ XU &9 2 2 OffERK

FIECHS T e s REShs L L biC. YAV
AW FEBRERD D AT A VA D HER LD E
MHIFLENTETV S, ARTR, ZLDFEICE S
T LALHEV & B bis HHV-6 O §)REGLER IR B
T A NAERMR 2 BRI AT A VAR
D MR R G OMECBE L TR T %,

2. Human herpesvirus-6@ s & R HBAE

RHELZRZIZEALOARVRET 2 2MEFRBT
T, BLEID 5 7 A4 IV A BYIE DT BEE AUREE &
NTWiz, 19884, Yamanishi 5 2iC & Y RIEHS
HBV-6D{BRE TR 2 I EMFEHI N, D
BOBIKD A VAT & Y. HHV-6 3 91&
RRZOFHMEMEIC L 2B EDZRAEIC
M52 EHRBRINTVS (), PHEREIK
B LTERZBOEPAERLZTOLD?, BEIET
DHDHWDLENT VS, MLCBEZEE~NDT A
WRAL BRI, (KN TO D A VAT, FFREH
SIBIGE . B X OERE OMKRE L OMHEBFR

i EH CR O AR RSP R 2N R E R (T470-1192 SIS 7 2T [ 28 - #1-98)
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RIS, FI0OH BRI O®FER. 30 54HERE
DOEBINCXEHEICY A VANEZ380, HEE
DOFBIIC R RINRE RGO, 2y 5
DANVAHHBL T ZEZRLTVS
$fﬁﬁﬁ%%ﬁﬁ#6%%@ﬁwr$kén
ME— B REEE S Z O FPHIE & L TR AY R R ICE
bd b ENT &, Hx D LARIFEME L 72 HHV-64)
B DA I NI EHKBOBIKGRTRRTH., 5
KEZOLNTOABYAREOTRIIRGFTHE I L
PEMF LN, UL, —HTR2ETRT LR
ERHEZEDEG DB L BHEHL LR o2, T
NHEIEDOH T, HE, BEEOBANLLTEE

[ ERMRPIE (EEZ)
ERZESES
w2
mEMEZEES
Il AR, B~ S
I A XFIEERF ?
MmEEE CEWY 2o Esg) °
B 2
1B MR IE AR Y 2
Drug induced hypersensitivity syndrome
. RENHIRET o HHV-6 FiEE1L
TANWAER (A4 X, HKE. T8
BB (B, BB, TBHE)

&1 HHV-6RRDEES T DR

BT hA, BRI & Vo 7o PR EHER B OHE
DEROEEL RS,

#HM T OHA

5/ BAE

R (BHERFAETHLHY)
sk EEREBR GETH)

15 B RRRE
/N kA M 6 R
Gianotti fEREE

DR (FETH)

&2 HHV-GHIRAFFDOEHHE

3. Human herpesvirus-6M ™ 1 JL 2 24514

ANIVRAFED AV 2T 2 MR (68 L 3
YA VDRSS, MIBREORE. BIREROK
MT AN ICEDWT, a. B yD=DO0HR
T bND, HRRREREDRK L L THERB L HSY
i, varicella-zoster virus (BARVZV) & & {12 ffifE
R TOBRBREZREHEE T2 a~VAT A )V
ZHERHCET %, —F4. HHV-63&Fh b B~
A7 A NVAHBNE, U S oSBRICEAMEDH Y | Zliﬁ
Bz B9 2 3D ¥ A )V AT OHLEHLE M.
BEF VIV TOMRME DRI ATV S,

_ Viremia and Ab response in primary HHV -6 infection

Days after fever

B1 RSO HHV-6IETEENRE & BRIRR A
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S HIZHHV-6IZREE Y], MRS, s
DAED 5 variant A, BO = DDH T ) —Fiz
FILENATEDS, BEEORERAL %2 D3 variant
BT, variant AOBRBERAHTH %, HHV-6X
CD45 M THI M. CD8MTHIME, B/~
Tr—YREDHEEK ZRILDELT, Y THM
R OGO MR RAAE, & bR IR I Y B M RS
b A SRR R 2 & oo b Rl CHED IS S
TEY., MRBMEL LTORERESE 2% LT
BRIRER Y,

4. HHV-6#1B B O RIRMiE SHHAE

EHREBBRICARMBELARDE L EFL.
BB O AR S MOBMERBIC R TEY, O
D7z, HHV-6% RLAT & 0 28392 K E 44 o A
MHRREBEEEOTWEEE IR S T, HHV-6
VIR D MR B O G IHEEE . I 10% i L&
AHNTWV3, H2xOMH T, HHV-69)&G I #F
D R CIIR B RG], BRI RS
BIER], R X e U EGI OB DT . B
MRBED CTAVATKEOBEERTF 2T HO
MENTEBELE oY, L L, —FK TH
MBI & HHV-6 R o BE M 2 525 % #
HEbh0, SHILICHMITLARThE 5 0EE
Thd,

& 0 BIE 2 HHV-6 91 B3 I O AR g 5 BFRE ©
HBMARBE . SEFEORRAI CEMKTO

Dead, 2 cases,
3%

Quadriplegia 9 cases
Mental retardation 8 cases
Hemiplegia 7 cases
Motor retardation 3 cases
Epilepsy 2 cases
Impairment of speech 2 cases
Facial paralysis 1 cases

BIBERELTEY., 205 bEBICER LMY
MBEFEZZRT VAL IR (K2), 20
IO REFOWERBE T LD L. HRIERIER
Hbz O IMBEREVEEL T»LRBDH5NE
DD VFERTH B, KIS ERERBRFD Y
A WA 5 S ERERIG»HEZL L &, —
KRR & BB EM R OMEVEFEET L L5 TH
22, REOBFENFPHERY A oA VBED
FRMTRE R 5. WIERIROMEIEICE, A>T
T WRREZ £ & kR, RIEMWT A N AA HEE
RBEIZHELTHAEIEBHLIPICE Y DDH S,
& 5 Ichiyama 5 (3. MEBEHE T IL-CIRE M
BEMBBIEX THTA0CERTHE 2 & 2HE
LTW3E, 20L& REEBMRIAIICHLDZPTN
BT, BICHRRZ[BEEEE LS L TCEELMRE
%5,

WO HHV-6M A ICE U TIHEVES 31
DA, PRI R R T R E D &0
OPDORBH A REGH L ZEWHLLICE ST
&loo YH. A TNT YT A INVARER LA
HHV -6 1% 4 3 750 1 550 1 By fiE o e IR B4k & LT
EH SN, AR, MR & 0 HRRME IS
B 2 DT RRPE O VR SRBEIR A 2 38D S TR
REELEZMEOMRTHL, IHICREICKY.
BRI B EBCHRE L ~HEHBEESUELL
Db, BELUFEZHMIL L LIS > THUREY
HFT 2B BEEANIMREOREHITH
21518, X5 Z O, MRI_ERTEE 2 i

83 cases

No neurological
sequela
30 cases

M2 ZFEZICEELCRREFDHRZENT#E
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DWITEESEHZED 5 &5 2iEd & iRk
BROREE S A D, BICNHoOMEZERT LD
IEBDSH B EMPEEDII LT &, LR
TANATHY ML, TOLDICEE >/ AR
WhERTIEVHLEIICE>T R e L, &
BRI OFM e R REARIAR R, WWEAA NS
A UPBBIC LB bDERbRE, VA NVAENE
FRATICIN 2. SEE2ER 7 & O PR U IR A TN 72 i
M MEMNCHEDZBENH Y | EHHOEMKL
HELTIOT—FICHVHATOL LEVBHZ L
Eib,

5. HHV-6 B & LI D IRE RS HIE

% o HHV-6 WAL D KRR B HHED
TR (EIEIT’\%‘S 'idi REEEEFOCTR
MRIZe £ C & 9 W IC B E AT A2 R 5 K& 5 6l
ﬁﬁﬁw1ﬁ%§hfv%ﬁf@%owb@éﬂ
BARMNAE L VoI RBE R TEMZ I L HIH
LIV DODH Y BB ISR % (post-

transplant acute limbic encephalitis, PALE) ©
RO ANADVDEDEEZLNTE'E, 2D
O IIEMOBER T Y AV ADNAR BV L
AP REBERFOM RGN NS NICZED
7 A WVADNADTFEEL TV 5 (K3), LAY 258
WA EAS A 8 HHV -6 & OB R RS (X, R EE,
EHEECHKEL. SMMONEHES 5 HHV-6
DNAL#H S Wi ERZ I b, > ruabi,
T A ANy PRSI X VEREER O Y A VA
DNAZHERP»ITE T 50 fEEEZ2ILoHE L
ToMEEEAR ORI IZENS C & Hh D, iR R
TOUANVADNARD & FLTUHHBELLL,
FoT. i A VARIB G X 5 HRER TO D
4’ WASETEIMGNI BETE D 50, BETROUE
W RN D 2 RSBV L DN Y
ANAFNF G2 LD B L& bic, MR ORERH
i & DY) R ERRET A LENH L, &
NEFTOBMBHHV-6 R DR H ZR3ICX LD
7o MFFERF I BB 2EM 2 5 1 » AEED B OK
Wiz, BRI ET2HEOH L. IR

1.00E5 A 3
| 00E4 ] P=0.0002 i
. .
= 1000.00 4 r
° '
[o3
§  100.00 - ff ]
10.00 4 r
1,00 -

(n=5)

%&E&HHV 6% 2% #JJ@MB#HHV 65“'

(n=19)

M3 #RSEES HHV-6RAIE G & B 1EE HHV-GBE S & OBERAA HHV-6 DNAZODLE CRERMKIE)

UF BRI - BB 2 M~ 1 A H

PR B> ik

BRPRRE | RN R S
HRERCRE MR WS T OB (S (MREDW1, FLAIR)
P A VSRR R« BT HHV-6 DNA B

58 Ganciclovir. Foscarnet,

Fo—1 2osBRifiE

R3 BERDBRNR DORK G
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SR ORFBUIRTIR D & O R EREE 2380 5 filhi%
Ik, FRMEEEZEHTIEIMRIFICDWIDH S 0
FLAIR & HE R T, # DG EBICBER R 27
B BIEMNZ N, BRI AR ERREE TIHT L
FIEB OB RN e I N TB Y. ZDIE
B C X I HHV-6HUEAFEHE TV 5%, Lo
THEEORZIHNIM 2, HHV-6 3EREHR L T
ZHMHRERICMA SO TFAHBF D, AL
ZABEEGICE O A ZEI R ITEEZLNS,
B O HHV-6l £ h3 e £ RN B R ICHE 2 &
TEEENRZ O RERIEHL > TE RV, HHV-6
PFEICE S BREBEEL T 00, S THIENE
{ELRTOONE DV TRSEORMRETH S,

6. HHV-6 & Z R4 E(LAE

ZFHMEREALAE (DA MS) (38R 4 72 e R O %
CEMBABEVIBL, HEYNC IR RMREROBE
WEHOBBM RO LD e 2RE LT, K
REEO Bz L33 UEHOBEEE 2 5N,
BEEH RS X D IERE OB SRR I T
L, INFTIEZL DTANVAHLFIEIRK & LT
W kb htuwah, HHEBRELIATH AR,
Challoner 6 *'ld representational difference
analysisiZ & WO LW EEBETF TENFEZH O,
MSEH OB &6 KR E R EE F 2R L
Too ZOFEHE, HHV-6ODNAK G EHERET L
99.4% OMEM #FOM4UEEDOEE TR A PR
Dh Y AKHEE HHV-6 D BEEIC DWW TR %2 B
L7, 9. MSEEHE > ba— ViNHEED Y
AN ) LOF M A PCRIETHRE. 7 DREMS
BEHEMTEI2F 256 (78%)., 2> bhu—ib
TS50 400 (74%) BEETH -/, S HITH
HEIN-BETEYXIEEAEDIvariant BTH 5
L HEER I NI, KIS s L T HHV-6
PR ZHMBLLER. MSEEORBMFABICH S
oligodendrocyte TR E PR MM I . T 2 b
o — )VEEO BE R TR Z O X D 2R RGBT
R AR S e b2 - 7z, Oligodendroceyte & X &
D OB O DI BETH Y | Z OfilEI HHV-6
REFEPHHEL T 5, MS & HHV-60
BEPEDICO»IcEHI NS L)Wk o7z, 3B
Soldan 522, MS OFBMARE, B, a2 bo—iv
O & BF W TIE D HHV-6 IgM PR % g L.,
MS B AR IZ (I HHV-6 IgMPLEflidiE 2 & %2
He FhEh A VRS ) LOAEE MSEE L
a2 ha—)VORTHI. MS EBETE506H 156

T Tho oL ay ha— LS5 1H
b I olc e MEL TV S, Ihb DG
#H 2 HHV-6IIMSHEIEICE LIERICEETDH
LERICE DN E D, HEMLWRGER LR TH
HINTHBVPREHRZHR LIRS TR,

7. HHV-6 LRBEETA DA

IhFE TR L&D, HHV-60 Mg R ik %
R L MERBE EET B, PHREERHT R
RSB RER L, EEE B ORRICRICERIC
WEREKT 2L WL >TE, ZD&
T, WEHECA»ABEONBRRERICHES
NI AR OREE I B O ER., —HOEEL L
W55 R4y ORHEE D> 5V 2 ¥ —$ o HHV-6 DNA
&, IHICZFDSBLO—HOEHETIIRE
Hor A ratA4 Me—8 L THHV-60UR D RTE
NEHLENDL ZEMWEI N, FOB, BEMN
LD 5 HE B LT A bay A T HHHV-6
PURDFRD 5, JIEEEC AL AFNE I HHV-6/&
Lhib->TW B Z EWER AR I N, ZDIIE
MEOONEDE LT, HHV-637 A a4 b TO
TR I VBRENCHE R KIET & Hin-vitro D
EETRENTWVWA?, HHV-6 & EEZET A AD
M I DWW T B 2 conclusive B RIBE LN
TELT, LOMSHESBOMEDMERELIIRS
nd,

8. &&®

HHV-6 O— &1 2 BiR G, » A W AZHTIR &
R AR I IE D B 5 % R 9 2 5olt DR L 7% B
Lize ATANZZDOTIE, INERBIEMIMSEH
F0HANTOEREVEEDNS, AfEEGE i
R oD & il 3 FEBE D BR IR BLUE Tl 5 %> 0 AR e iR g
iE % Bt B8, HHV-61C3 % U A VAR %2
T2 B LRGN O DD THEE
ThodEEbNS,
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VAV AL MREE

I IE A

[ZE] Ve oA VAL B EE LT HIVERIC L 2 WS IHE (NeuroAIDS) & HAM
BHIGE TV 5, NeuroAIDS . BEEH IV MO A VARSI O R&ESWBDH LIz, Lol
TR SRR AN VE HAD RS A PR . MM ERE 2 E0EmLTBY. £
DOREDRIY] - RGBS BEELHEThH S, B, BLHTLV-IHEEHT 7 7R Y 45RO
HEDGETH 5 BMEIHE I N TV 5, HAMOFRREMEIHIER L TV 2 2ERIA DRI A+
NTHB, bivbhid, FHERED a2 Ma—, KRG - SREEGHOBHEE - wbexiTo3
TUNEYRIRMA ET 2 EZHLHICLI,

Key words: A4 XS OHE, REFHEREMRE. 7277 KY >4, HAM, UL 5—2a >
NeuroAIDS, immune reconstitution inflammatory syndrome, aquaporin 4,
HAM, rehabilitation

1200

(=g Y. 21 P //'
LB YA LA TR b ABRNA //
TANAT, MEENEE Y ba A VAT
BB, SMEFEL PO ALZDLF 4L R W/

(lentivirus) RO HIV-1, HIV-2. A>3 94V w0
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M N R ORI, IR OZ B TLEH T
BINE—EHOEMKKIGE ., IREBAIZETIC
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s, Ihbid, EHMEA TN Y TOXE
WAEZORV VL THBH. BRERRES 71T
DHEUANADEEK. U A VAR BER AR
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2. Trypsin DFREIFMIC L S MER R
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HEALWRI O A > TNV P RPEET ALY D AT
. BERCA IV YMENR NS, £~
TNI T AL ZEHEIYIC 35 B N trypsin
DOFB RPN Y, BPAH R E— 7 IR RBHE
HHCHEM L T % b3, zymography 23R 3 & DI %
DIFEAEDEHRR D irypsiniZ e > Tz, 20D
trypsin {3 i P o ¥ 5 oo wi A A R & A N Bz MRS
L LT, ME N trypsin % % &
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(Western Immunoblotting)
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23 VERIBEOME '

(Zymography)

Baie
K‘"’“"""A"'"’"\
BEw 28 48 68 ovhmE—iL

e

R3: AT oA )L ZRBERICHESRD trypsin DFIFFHE



ATV YR OB LER

15:69

0.9
0.8

Aprotinin {-) (+)
Ctr TNF.a LA LS Ctr  TNFa L-1p L8
zo1 | G = = = ® @
Occludin | SEES SN weee P | i
Actin
B Aprotinin Ctr TNF-u IL1g IL-6
C # Without aprotinin {150 uM aprotinin
£ 21 *
#p<05 3
u I
£ 13 I
[=3
3
= 1.5
5
5 1.2
B
e
o
=
< \

TNF-«a

L1g L6

B5: RAEMT A b A1 VREBICKDMERRMERADSY A b2y 2023 VRFZ0-1DHK & EREBMED

T, trypsin-f > b B4 — aprotinin DEERHR
A. Western Immunoblotting.

HRPMEN/-trypsinZ X > ic L THEET
WA Z kR, BEHMiTICIA fotrypsin g B E X —
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MEL SRR, ME WM TOATP L ~)Uhs
BEE T (mAVF—7aE) LT, M8 N
DT B EE S LIRETHSB, S haVE
U7 OATP ELEREZN6IRT, ZRLE—HE

(1) BENER

B. ZO-1mEyeuaibfits

Fe, C. MEERDERMY

LToORRE. Zrva—2A, 73 /BORBIETET
I FarRUYTOTCAYA ZVICERLT, W
W CTHRBELZWMVAATATPZEEL TS, 4
VI NEPITEHRT B LR ORBRELM S —T
T, HEN OREREEDAR S & 0 0 MXTRHS IR K
fFL7: ATPEEARRBIC 2 5, Z DI, FRRA RS
WRERICT R 2R BER. MMV ARZEE S
CHEING, IhF T, BHYETA T
PN & BB S THRELIEE. N T1F vy
TRICE I BHEOB NG E LIEEB BT
FhUPhHo>TRIBEFZE S, IbarRY
7 T ORBIENB X # B R O carnitine palmitoyl
transferase 1 (CPT-1I) ORERZH (AXLE
) BEFZEM S Th T,
HEABTEIEFEOR LA OEE Rodiz, Z
DiRJEESZN (BALEN) BETZHBEATE
D BRI S ME TR R MO CPT-TT AR
RROEH I N ATP HSERIERAT IS & o 7o 85— . O
B O IE N T “T 3 VF—EE L,
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IANF—HERICET 2 EEL N5, BRI
WAL A 7NV PIEE L OBRIE. =T
VS UAR—EZ— OCTN2REfE~ T AT TRE
WWHEIHFTE 5, OCTN2RBIE~YY k. B8N
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WA RLE BEBA IV P A VAR
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B, InbDBEFEDOHIZE CPT-ILO[1055T
> G/F352C, 1102G > A/V368l] O #1517 % M A3
BHEICRLNT VS,

5.4 7WVIT U HRAEL. RO R0

I F—RBPICKRETDOTIIEL, D
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LIETED,

IAINF—RBOMETIC & > THIBHNATP 7 —
A3 HBMEMTICE TS e, AMAEE. 7
AU D RIEERA PR & T, BRI X2
FENEFEET S, HOMBEHRO = 3 F—R#
. BEE D UIRICIRIF L TR O IBIFICRIET 5 2
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NI W L 5 MENEMEEES2HEI Y5
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I SH A~ DR R DAt & = 40 L F — ROt hiiE it
2. ZOFEHEATP BAEMET T 205, ZOBE LM
HAN D ZO-15rFHIATP DK Tz & & 7 - Tk -
HERLTOL ZEDNRIENINTLSE, 8z,

Z0O-1 remaing in lateral
membrane and becomes less
soluble due to tight association
with cytoskeletal proteins such as
fodrin.

ATP Repletion

ATP repletion results in resealing of the tight
junction,and Z0-1 becomes more soluble as it no
longer associates as tightly with fodrin and other
eytoskeletal proteins.

B8 # AR ATP L~ JLDE T (2 # D ik B B T
DUIROMF

MERNATP LNVAME T I DICHE> T #HilRAD
tight junctionEHEED ZO- 1 H'HRSED BB S
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HBRATP L~NJUHYEIRT © L B UMM L
BL25

FHRLN D ATP L~V DR R A3, flifEhR A 5 D ZO-1
DS, tight junction M RAEE. 0% A A O
BEEOFEEFEEL2S I ITIER2BIRL.
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F— KRR & o TIHO ME N BRI 0% 8 1
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EZT05E A 7T PREERHS  — R ICEE O
M N B AR R B S RIE M A S A7 A4 2 (TNF- a,
[L-6, IL-18 ). trypsin/MMP-9iZ & - T & % 7h3,
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JiE & MW L ICEB] & U 7o 5ot BRORE B (3 SR e i 1o v 24
(38.0CLAL) L EEEREMIEE 4 £ O MR 7o
B o TV RA I BERE & RS e d ol
KEH] GESVERES]; 7400) & RBERICEHED A X
Pz F A REFT R O & OHE B T A BV I SPERNOE & &
P S AU e o T REH] (R - HRRE IR B AU
fl;5100) & L7z, MiFoF b rZabclllER, ¥a
VI F I ALCE TR o,

(R DF 704 c &R MERE]

LA oF b 7 v L cfld & 20PN O B f#
MR DT~ 7 alcfl & @ PERAE DB 6% % Sk biiks

(2 VIR BN 3 B A A 2 E B LOS B (3P Mg JiE 13 1
B, FERMERESITAH]) d5 & O EGRR - FRRLEIR
BT IS 151 0D SR B2 IF D Hile 58 52 Wi i D FR IR A T
Mt Urco 2 ORER. SMEBCER . JESPEROE ]
B & OvE BN - FREAIR MR I L RS
% Urzhs, FESVERGEER & w2 - FiRER
HAEF OB OF ~ 7a b clHICEEEGRED S
Nehotz (),

2. MfoFrrabchly bATHEHORE

SelehE, BB R o THEERT R D35 0 Ak RE A3
Bt s BECH LT, RIGREEZT O 7200y
N TR ET 20, AMERERS1H % ¥
HIBEE, JERMERRES 7 4050 % 0T BRI 3E L. kb
R OWEEZ WA OR MR EOPEM & Y ROCH
TV, BFoOAy bA7EZ35.0ng/mLICEE
Lztsm,

3. BEY—A— & DI
MHoFbrZabcBd S 7NV U FMIES
ARTA VTFHRABRDODHLICHOLN TV S AST,
ALT & Ot #1757, SHEMEFICB T,
MfoFrZabc3EVRERCETIASSEL
72 (M), BEBMEZMCEBI28EY—HDREEL
JORRELRL L MFOF b ol cDBEE.
AST & ALT &I L TREid o 72,

4. SENMEOBEERBT BN Y VAT 4 >
T 7 A D
SERREFIE D 5 OfE (FBAEH . 1H#. 2HE,
SHB) i oF b Zale, AST. BELALT
DHY NFATA T YT A% LR, Fo
FhrZabLchBEALLEIHRHE THEECLA
LT, BB, AvIEAT7A4 T2 A3, Ay
hATZMEICHT AR THS (K2),

FEBIEL T BERE PiE
(ng.”mL) (hg.”mL)
AMERERS 31 681.1 1,481.6
} 0.207
e R TR E I 74 30.9 23.1 J
} 0.3701
SEE - MIREREMES 51 35.5 30.6

K1 BHERES EWREMDOIMBHROF b IO L c BDLEEE



15:76 Neuroinfection 15#% 15 (2010:9)

10000 T ¢ mo-gE® 1000 T

® i
* 5 BRERE
N —FRY4
S
P
3 )i
1000 + e, 100
~ B iy
£
o . =
~ & )
= 3
A s
3 . a 5
100 | <10 -
L : 4
Iy el 4 a8
A4 * - -
10 * 1

60 — BEFMOL

50

40

30

20

BIMFTA T IR

10

5MfFrrabcoFBzBRENDOE LD
(K3a, b)

PAEDORIR ZEIC . R %18 5 FHIH RIS
JESOIEBI DM D F 7 1 Ll ORI %
H3a,bizRL 7z,

HIE (FETH. BERER] ; B3a) O 155ERIH 1 25851
WHIEN L O Ay bA 7ML ETHB L, @
g v AT EE R o IEERIDER D D3AE
Bltho7:0 TOLIICEBROKIEDEZRIZI VT
. ETH, BB 2 ¥ OEEH TR IBERSH
HMHF M ZabcehEmEz RSB RLTED.
L2 RHICREVEAZRLTHE2DT, BlHE LY
BIHRBLEZ b, BT 72003 9881
b7 lbchH100ng/mI L FThH->TH FHE

FAER 18%#%

KEALERLTWVWEZDT, BRENZREVLETD
52 LHRLT VS, 1275, BBELE- /16T,
BB ThY PATHZBZ T AW EICE
FREBIRETHB EELLNI,

—77. AE & B2 & AUt 1 SRERT (K13b) T,
ERRBTH Y NATEEATTH > I2HEHIH K7 D
TREBITH o7z h5, FIEPIHE A v A 7HERAET
B ol h, BRI T LIEGI A3 6], B R A >
MTHy MAZHERE (DTS 100ng/mLLAT)
Ll o TEBISIES B o e, WP T s 7 a e Dl
HifEAHS1000ng/ml & WETHRHFEICET LTS
REFEBRGIE 22> TEBY. F b abclOFR
FEA SRR OBIEEIC BT 2 O TR 2V EDb
NZEFTH -7,
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CEDETYS THEMUTCHB T 2EGOVES L. PR

SRIOBMNEF O P F b 271l cDREHER
6, 1) AWRERE 2P S 2 1L c35ng/ml
TIIREGC4%. FFRETO.7T% TliBasZ L. 2)
M oF s rZabciifio~v—ricb, SKE
T2 2MBRESEWCE. 3)MthoF hralk
cfifiix. BREDHE. REMH S BHEERT LD
5. A dF b7 v b c ORI SN RE O RRE
FREFIC BT 2 REBE KL TE Y., SWNEDOR
BERICOERE~Y—I—ThdEzZbNl, T
72, BUFlomEgclibhF b rabecd by b A

FEZIN -7 5 DT HEBIKT T 2 FEH T IERE
BRWEM»HEIERE, IFF I abchiz
DRBLEML T2 DT, BREHEIE & HREIC
BRIZEEZ bz,

Nunoi, Adachis®Hosoya 5'“' {Z BEic., A >~
7V I W RE X SIRS/MODS o % & T o Il
cytochrome cZ#IEL 7R b — ADJRELEE
INTEY., ZOEEBEZHENKEY—H—ThH
LML TV B, Z O, BIRER RS o—AREIG
BICBTBV—A—C B2 LEOWMEODVHLDA
T, TR ZOBKNEEROH L, I TL
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BEEFA L VVRAZERbNhE, SHBELT R
= ABRELE T HREVWALPICE->TLB L
Bba, s 7o LfllZEERNCSERDODH
5ILEER NI,

[(SE k]

1) Liu X, et al., Induction of apoptotic
program in cell-free extracts: requirement
for dATP and cytochrome c. Cell. 86(1):
147-57, 1996

2) Morishima T,Togashi T,Yokota S et
al:Encephalitis and encephalopathy
associated with an influenza epidemic in
Japan. Clin Infect Dis 35 (5) : 512-517,
2002

3) FHEEE A 7L W RE. B ARG
(HFE4) :521-527, 2005

4y W NFEE HHV-6, HHV-TIiC X 2 liE  NEIN
Bl38 (2) :357-3592, 006

5) KO M. #F oo 2 RE. DR A R3S
(2) :360-363, 2006

6) FEME— NE O ZERE ReyefE##E % &
o) . S HOZB#E ,pp 1689-1691, E¥E
i ,2003
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VI FMREATA RS54 21,2006

8) WRIER /NEOIWENIE, > 1 EMWE, A
7NV WRE .S HOREE 20014
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MMP-9 & TIMP-1256 & 2 [ % - BuiE

T L R

[(EE] Matrix metalloproteinase-9 (MMP-9) (&, oD I N B2 40 B oD 38 B D 32 B RS OB 47
T, MR (BBB) # T (b3 ¥ 27 E %D 25— IVE7ET %, tissue inhibitor of
metalloproteinase-1 (TIMP-1) (I MMP-9(Z58 W EAE 26 L. MMP-OW M #HE 35, #E-T
BBBicxtL., MMP-QRKER-*. TIMP-1ZFHKEFTH 5, MK - IEDOKEIC IV TBBBH
BEREELEZZ 2, EELOZEME - MAEICK T 5 MMP-9, TIMP-1icBI§ 2 lE%M/ L.
MMP-9RK X TIMP-1 D&% - IMAEDHREANDEGICDWTEEL I,

Key words: 2 EM#. SMHRLE. MMP-9, TIMP-1
Acute encephalitis, Acute encephalopathy, MMP-9, TIMP-1

1. 13U &HIC

Matrix metalloproteinases (MMPs) (& flfd 7t 3E
BHHONRERET2BRO—HTHL ", MMP-9
(& oD I A B SRR oD BE IR o0 - BERE RO 43 C L I
WM (blood-brain barrier: BBB) % %51k &
WERENEHS 25— N o T 52, MMPs
@ ¥ M $ tissue inhibitor of metalloproteinases
(TIMPs) I &k » CHEi I LT B D, TIMP-1{&
MMP-9iz 58 BRI %2H L. MMP-9W M % [H &
%%, fE->TBBBIZX L, MMP-9{3 I B A F.
TIMP-1XFi#R+TH 3.

VRN 2 - BXE DR R AT IC 35 T BBB#BED R
BRI EE L # 2 MMP-98 L O TIMP-1 D BjfE
A MEE R AR, mREE LR, A >
TNV YR, O ABERBREAERE. ALY
PREGEEFEMRFEMGEE , Fr 2 WAKEE RV e . JE
AR BB RN AR TRE L 72, ART
d. —HORBEEMA L. SR - BAEOKRERIZ B
3% MMP-98 L O TIMP- 105 DWW TEES
%,

2. RERRTEE M RE R

20M L TE M B B 4 (acute disseminated
encephalomyelitis: ADEM) 144122 T 2t #.

[ 15 3 o L7 MMP-94% & ' TIMP- 118 % ELISA %
THIE L2, F7-HEEEE MRl 2GR L. S0
15 MRI T enhanced lesion #4895 Gd(+) # (7
#il) & enhanced lesion %A L%\ Gd(-) # (761
W43, IS MMP-9, TIMP-11E & O BIfR %2 4T L
7o (K1), MyEMMP-Off 3 #E L & A LA
L. EEHICIEEL Uz, E TIMP- 163 Gd (+) #
TRAMTIZEE CRESIC LR U, Gd-)#
TSI ER U, FEIICIER(LL /.. ADEM
2 coEMMP-9% fE (2 BBBHRED KT %
R L7z, M TIMP-1fEO BRI, &R MRIFTR
WLV RE -7, GdE) BBV TMRIEBETO
TIMP-1&1ffiZ. 1) WZE D E—2 HIMRIR &R DIET
7257z, 2) TIMP-10 & Gh3TE T Gd(+) & %K
el ol 2 e EWHEN S L7z, ADEM D R JE
TREIGEIC B 5 MMP-9, TIMP-1 DB 5H7R 8 &
niz,

3. BRI MR

oA Mk % 4 B % (subacute sclerosing
panencephalitis: SSPE) & # o Ifl 7§ MMP-9{#
BIEFabae—VEIcH L, FRCEMERE >
(Bg2) %, Ml TIMP-1EEIER a2 > ba—LiEL
BEEZ#%BDh o0, MMP-9/TIMP-1 I IEH
ayha—AEIchL, BRICElAE /e, 0

A RER B EER TR NRRIA B (T765-8505  (HHRFEHE/NEL-1-1)



15:80

MMP-9

ng/ml
260 -

200

150

E1.
MMP-9
ng/ml ng/ml
p = 0. 018 = 0. 4023
250 -t T PR 250 -
w 200 2200
> 2
124 @
2150 150
i &
& . = .
= 100 & 100
=] =3
2 50 2 50
2 <
o 175}
0

A B € D E

ADEM BEDR S JUEIERICSIT 2 MEMMP-9, TIMP-1(&

ng/ml
500

400

0-

TIMP-1

Neuroinfection 15#% 15 (2010:9)

TIMP-1

AMEIMRI Gd(+
ADIEIEHE
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COEIE ]
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m o O o

A B ¢ D E
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3.0 TJe=o00m9 v = 0. 0009
w 2.5
2
8 2.0
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E
£ 1.0 7
T
& 0.5
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PNG Japan

R2. NT7Z1—F 27 (PNG) L UARFBSSPE BEDIEMMP-9,

T 7

SSPE Con. SSPE Con.

N=24 N=48 N=9 N=33
PNG

TiMpP-1

T

SSPE Con. SSPE Con.
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TIMP-1. MMP-9/TIMP-1tk

Japan

MMP-9
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= 100 = 100
E &
3 50 4 7 50
s A
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Stage Stage

St
I 111 II
N=18 N=13 N=

age
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MMP-9/TIMP-1tt
3.0 7 p=0.0412
o 2.5 7 —]7
S
T 8 2.0 1 T
I 1.5
€ 1.0 -
il
£ 0.5 -

7 0 - . :
Stage Stage Stage
111 II IIr
N=13 N=18 N=13

B3. Jabbour stage & & MMP-9. TIMP-1. MMP-9/TIMP-1tt D8R

HMMP-9 & MMP-9/TIMP-11t & Jabbour 4y 11
Bln=18) ik, MM (nh = 13) THEKCEMHE
727 (MMP-9, p = 0.0030; MMP-9/TIMP-11t,
p = 0.0412) (H3), SSPE &\ TMMP-9 L&,
TIMP-11E%#. MMP-9/TIMP-1k 5 (3 BBB#&E
DN Z R L7  OMENIRB DOETTIZHE> T
WA 7/Z >z, SSPE OBMFRHET R TR, MEENIZ

BOTMERBAZDOICTY 2288k, BY SosEk
ERMIMA AR 2 G LM O RE L5 5
1%, BBBHAEDK T I ARMIM P ICTFIE T 5 i
LSRN ICBA LR T VR LR S5, SSPET
EMMP-9k TIMP-1D 7 235 » AR IER BB
BOCHEBIIIC S8 C L AR I /.
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4, 4 7L YR

A 7NV WM (IE) 3561, A > 7 vz
BV (A (IFS) 1361, BBHED R WA > 7
N W (Flu) 466, JEEa > ha—& LTDE
Pt AL ERRES B, RS ¥ A N ZEHE3THI, IEH 2
b a—33FNDNTHETL 728, EMMP-9
TRIEFTHEARE GRTTH. BEEFEIOH. 517
) 3Flu, EEMERCIL, F8CEEE -2
(K4), MFETIMP-1TRIEFTEBEARBELVIETHE
RUFHE (184) . TFS, IEFENIE IC L LA B ICHEHE
2ot (H4) . Flu 3 EHEMEEEIKE,. RSV AV
BOSIE I H L. [ MMP-9 & MMP-9/TIMP-1 1
BRERICEM T, IMETIMP-HIZERICEMEZ -/
(M5), IE T X MMP-9% { & MMP-9/TIMP-1tt
EEET. oA TN T AV AEYYE
TIXEBY A )WABRIERLRS U 4 NV A EHAEIC
L. MMP-SERICHBH LT TIMP-12MEETH
V. BBBEEREDHE N LT WIRRRICH 5 2 L HTRIR
INfee TOIEBALA TN UPFREBY A VA

BEIER RS U A W AREREEICH L, BTV ihA
PhE L &P RGIELE I LT VER L
bEZ LN,

5. FEAINZ I RIET R TR

FEANI R M BN B R I % (non-herpetic
acute limbic encephalitis: NHALE) B o2 11
HMMP-9E ¥ & t"MMP-9/TIMP-1 b i3 1E % 3 4
BRICHL. BRICEMEE -2 (EHicp < 0.001)
(B6) 'V, =S TIMP- 148 (& 1E % o B #E i
L. HEZEKEE -7 (p < 0.001), NHALE#®D
EEMRIME IS BT b RO 72 > 7%, NHALE
B o 1L MMP-948 & MMP-9/TIMP-1 kb (3 & 14 21
L. BIEHTHEBICEK T LA (p = 0.004, p
=0.014) . TIMP-1{EIZ B EE» kb > 7, NHALE
B comEMMP-9, MMP-9/TIMP-1HhEEEB
& Ol TIMP- 1R 48 (3 BBBEBRED KT 2R L
7z, BBBHEREDAK T (F AR I 5 245 24 il B oD vh A il
BENNORAZESICL, MIRMRERNEIEZ 2

g/l MMP-9 o/l TIMP-1 \ —
3007 6007 A /fu\/'{/l/:t /%Ewﬁé
(FHARR) n=17
. B A 7z WIME
oo 1 1001 (T ELF) n-18
C Ar7irxH

BB B n=13
A TN Y n=d6
TEH n=33

<

100+

[ 71

0
A°-B C D E

<!

A B C D E

B4. VIV ITYRE. 2T Y EEREEE. SHEDEA
YNNI FICEITHMBEMMP-9, TIMP-118

MMP-9 TIMP-1 MMP-9/TIMP-1kL
ng/ml ng/ml
7 600 1.5+
200 - N T ~
160 T Lol A Flu n=46
B EBV n=8
1 T C RSY n=37
1007 T 200 T 0.5 D Control n=33
_ ]
Q- 0 - 0
A B C D A B C D A B C D

B{5. SHEDENA IV Y (Flu). EBD L ZRSSE (EBV). RS
DAV ZRRE (RSV) (2HT 2 MEMMP-9, TIMP-118
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AN B Fonchiea R EE xR BE

MMP-9/TIMP-1kL

e gLl

> BBRE Blok oo

BAEI B
NHALE NHALE ~"

R6. NHALE BEDRME S X UEHERBIC ST 2 MEMMP-9, TIMP-1. MMP-9/TIMP-1tt

ELRTVREBLEEZE Z bl 30 TE
< BT b MEMMP-9, MMP-9/TIMP-1 Hi&#
B LU TIMP-1{EfETH Y . BBBHEREDE T &
RIBEHT 2 2L mR3 hic,

6. HbUIC

T4 - NE O 95 FE AT 12 35 C BBB B BE D IR BB 4T
BEREETH L, 5EBMMP-9E LN TIMP-1 O8R4
Wi E 2 7-BBBHERECRE 1o QA & Vo T2 IR
NOHEEVEING,

X

1) Chandler S, Miller KM, Clements M, et al:
Matrix metalloproteinases, tumor necrosis
factor and multiple sclerosis: an overview.
J Neuroimmunol 72: 155-161, 1997.

2) Lukes A, Mun-Bryce S, Lukes M, et
al: Extracellular matrix degradation by
metalloproteinases and central nervous
system diseases. Mol Neurobiol 19: 267-
284, 1999.

3) Lacraz S, Nicod LP, Chicheportiche R, et
al: IL-10 inhibits metalloproteinase and
stimulates TIMP-1 production in human
mononuclear phagocytes. J Clin Invest 96;
2304-2310, 1995.
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10)

11)

MMP-9 & TIMP-1 %5 & 3/l % - BE

metalloproteinase-1 in hemolytic uremic
syndrome with encephalopathy. J
Neuroimmunol 196: 147-152, 2008.
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et al: Matrix metalloproteinase-9 and
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perinatal asphyxia. Brain Dev 31: 588-
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AL PERCR I AR 2 9 B R - E

(clinically mild encephalitis/encephalopathy with a reversible splenial lesion [MERS])

= R

(B8] MBI A SHREZAE U, RSB 2 & - BOE (& 32 5 clinically mild
encephalitis/encephalopathy with a reversible splenial lesion (MERS) & LT#H&ESI AT
%o WARKZELMBIRERE T 58 (1H). MRBCOMATNHRERBEICRERZE T 28 2#) T
WAL BEEKT 220, FRACHEEL, HRNICHDBEBEELZERITERT 2, oT

IR +28 2 MERS AR S LELTEZSL I LA L EDRS,
MERS O #ER 3. BRESH - THVRLBAETH Y. FREE. TORAVZRITKS,
Fle. ENalllEEVHBIZED SN, HEE OBEEITRI NS,

Key words:

AR R KRR E 2B T B MR - IE

with a reversible splenial lesion [MERS]

clinically mild encephalitis/encephalopathy
. PRECEERE 5 (diffusion weighted image).

BESH - 178 (delirium). 4 > 7 )WV >¥ (influenza). K NalfilfiE (hyponatremia)

=407 5]

Magnetic resonance imaging (MRI). #®FiC#iHL
IR E GO HERZERICILOHI NS TRy, R
RO FHFRELE L2 OREBTHE I TH
%, MR BAHEVERRE R REZET MR - I
#iE % clinically mild encephalitis/encephalopathy
with a reversible splenial lesion (MERS) & LT
WME L2, KXW TIE. MERSOEH. HEEIC
D&, BREZTOMBEREET S,

. B

MERS &1 B o B 2 I AR AR 22 1 L T 25830 i {5 T
BEES. TIMRAEG TREEELVOLLTNICKE
BEEZEL, EEAIC L 2 HERIEEED TV, I
BEMAEGR TRFHLRES2E—ICE L. A0
DIEH BT (apparent diffusion coefficient; ADC)
BIETT 2, Thbo0BE—#ETHY., 2
—BEBLANICIEELT 5 (K1),

WD B (GREED B, e LRI % & T i

Y WRERZET LER % 1B (K2) & L, WME D
Bl EQBERFEEL) CMATHHERE (i
HOERBEEETAE) ORERHET SR 2159
B2 (H3) E LT L L. 1R L 28R -
WEHIICMERS & @ T 2 /%2 EH T 5 2 Ly
L. T&bb BRI TH Y DB ERE
PRI TEE L., EHRIIC SIS — L i EEE
DR T ZERL. ZORBR L —FOH® 2 &
FEMICHET B, [>T Ib DA —2 ik
HEEDEK T #EDLH8E 3. MERS & il—D AR
o7 hEEZHNS, Okumura 53 Transient
encephalopathy with reversible white matter
lesions & L THE L TWBRER'? DNR%Z &L
HAEABERZER., E5RE - AEML 528 0y
EEZLHNS (M4) ., BERHNZ2EEO MBI 51
B2 RTT NTOREMHET ZIEHNS DL S
. FERZ & BRI KR Z TR DR A#RE
WICERENDH L, THOLABEREZIIMRRECH
NTHZPT I IR ING, PlE, 1. 2H%
WU TMERS & LTRMAT 5,

BHAT 4 ANt 2—/hNERH (T296-8602 TFEZERNG/IIIHRAETO29)
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clinically Mild Encephalitis/Encephalopathy with a Reversible Splenial lesion (MVERS)

1 BRI RNBECREECES,
ERUALAL, HAE, RESH. BREE. HORABET
FIEL. SULMEERRER 100 A iR EE,

2. BRMISE TR OMRIANHL.

BIEICRER AN — B R L (I B TR
BES) 2RO, SAEEUAISEE, WAEICh AR, B
R (b, B1EA - SATAADEE (RRE) (ST R EE R0 55,

1. A NREASIREZE T DN - BE (clinically mild encephalitis/

encephalopathy with a reversible splenial lesion [MERS]) D2 1 —+

A B C D

®2. MERS 1 8. 3WKRB. A VTN I A 2KH RE#EEZ THRICAR. BRRELER, SHAICITER. 5/%H.
MR ABICT2, HEGEHER (A, B) ICTSESREZRDHD, 8KBA (O ICIIREEIEEITHERL T D,

A ‘ B c ‘ D

B3, MERS 28, 11E2R. VI T VHINE. 12T T LS 3REICa AR, AR e L. i
BERTHoly U VBALILS 2P (53 7)1) AROHTESHEICEE. 5HEEOMRI (A-C) 1= TRRE AR+
M RE TAE (BLEBE) |- FLAR, IS BEESESREEEN5. 105 0) D3R IclEL TS,
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D E
B4. MERS 2B . 6% 8. 77/ DA IV ABIE, LT L A BHEIREICT AR, 2REDMRI (A-D)
ICTRRERED+ LEEREIC T2 @E G (A). HEGEHRER B,C) SESREEZRHD. 6WH
ER) IZETRTERBISHEL TS,

Il ERPRAVR

B EE B - R B REE 2 R
WIES 2 5 OMERS 7 > — MBI ZH IV
Fe 720 T2 349E B (2458 3% ) % & ¢ =546 (1845
B, 2FOM) AMET L& 2 A, BIESHOEIE
9. BRI —CRERCEER DR Y
holz?,

FATREIR & L THBELLH (94%) K@D, 2D
fir, WERE 136 (24%) . FHISHI (15%) FThH o7,
RIS T BME®RE. A TV T A IVA
1065 (19%. A 6fil. B 44) . #ofthh> T2
ANZAG (T%) . TT /) OANVA, B XTI A IVA,
VR, RIBWE DS % 30 (6%) . LRV VEST,
I2Fav A4 IVA, Epstein-Barr virus, Varicella-
Zoster virus. FRE U A VAL S htz, BEFR
B 2261, 41%) ¥Z L. FRIEIZEIHRTH S,

MRER AR I HHAEH WA E LTHIRE D
86l (15%) . H2WH 1341 (24%) . H3WH 1641
(30%) & 51~ 3HWHT69% Z fdlz, MiEER
OWFIZ., BESE - THL290 (654%) L &%

F

ThHY., UMTHORALISH (33%) . BiEE16
Bl (30%) . BEME13H] (24%) . Bl O R 341
(6%). FEE20 (4%) . LR mRE, BUm R
B, PIEREESE % 16 2%) TH-oT,

HRE R FERERT O YR 51 . BB EESH (9%).
F I EIEASH (9%) . T v XY A
8%)., 7AT7 4V 2H (4%) . TN/ Tz
226 (4%) Tholz,

MRHERD D LEESE T8 (29/54. 54%) »*
BOEHEBICEDLN L 3HETNELEZDL
o, BESH - TEE. 72% (21/29) T24KH
PLEHEHE L, BAGIE LT 20 6RO /2]

TRERZW -1 EREI R TVE .4 7T
SRR & HEH L2 MERS 106]CE9% (90%)
WHRESE - TEEREDLIENH. A TN
I E S MERS TR A DO IRIFE M (20/44; 45%) &
DHBRICEESEH - THEELP TV LR
Ahd,

BEEE - T8, RO LEARDRBEARHZ K
EhY WK O IR 24 R, disconnection
DEELTWE EEINEY, MREZEL DR
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BRECDTLEMERTH Y. Z OFOREEH kR
H(BBR) > SHEW S 2 AR R OBEREK T &
HhVEoTHRESH  TH*ET2RELD S,
R MERS 28h 5 1 BICRFNE L 2RD 3
FEF® DTEFEE. MERS 1BRIC S EBENLHERE
DFEZTBL, BRESEH - /TENICEET 2 76
DB, FlVA P4 R UREEOES b
BEINTHEY, K. IhbZHHNTEILN
DETHB,
FERDLOMUPKE Y R EDFEHrL. £ TN
IWICBTARESE - TEICBEOPEE>TY
%, 20068FEEH 620065FEFED A 7 NI U YINR
BIOMETIEIRL10% (283/2846) DHEILICHES
B - TEIDHES RT3, 2007HELH 52008
FHRICBOT, BHAT 4 ANVt Z2—/NER %
RZBLIA VTN Y OBREITORICBOTEYE
S8 - THEZELBREIIE (3-10%. Fi57.2
). BHEIR3.0% Th-o72'Y FDHBL5FICMRI
b AR KRR A R RS TR, BEF
B fTEIORG I L1 FIEG 128 B AN TH O . BE
(MERS) & @E@ZM L0 H 4 7V i
BI2EESE - 178 & ORI OB % 58
CRBL TV 5, B AZE ORI X 245 DAA
MEZNEEINE P, —BINGEEAZDIEMICE
WTHINE - BHEOBENITIIES T IR A
FREDOHENEETERHEEDLNE T,
WEEZOOTE, AT7aA R, yrar7) ol
ey A b4 VMEOWE., HTALAEZ T
NADIER, 7270 FE IR A BEEE I
EEZ 5B, MERSARYZ N5 LAD54fIH, &
NHOREINARZITDT . HEFFmWE L & OIER R
93RO & CilsE U7 EH X 19/544 (35%) H V.
BROWMICED S FEFAITHEEEL S THEL T
%, Lb L., BIFETIIMERS L2 3 iR
BB ZITHhEL THVVEMSR LAV, %5
TEREFESH - 78, BREEET T FIA
RV G FORATT L TR TA»ARERS
BIToTHEY., WMARERZEEICRED 2 LENDH
ZEEZTVE, DThICE L, BEICOVLTHS
BOMBBLETH S,

. REMR

B (L MERS 546 39MI CTHEITINTHE Y. &
RIBFRBE L2 100 (REEEAIAB. EMIELTH) . 285
B2 cRoboh, BELLEISHTH . B
RIEERE Z 2 L2210 L 1A CREGEATY + 11— &

NTEY., 205 BLIEFLPLOFTHERE I NIEFEIL
FTOHBFETHTH > 7

MENafliic DN TTF—R2/LN1, 28028
PHC BV THRET L7z, M, EKNallliEDEFL (X135
mEg/ILLF & U 72 MERS 281 @ il 5 Na i 3.
131.8%x4.1 mEqg/l (mean =SD, range 121 to
140) THY., o XA FOR10H] (S EBIEHE R
fiE 3. —ARMEMAE [acute encephalopathy with
biphasic seizures and late reduced diffusion ;
AESD] 3fil. /#AREDA 7N YFIIE 461
136.6+2.5 mEq/l [range 132 to 140]). #kiF
WitA 1745 136.2+2.6 mEq/l [range 132 to
140]. EREE214H); 131.8£2.7 mEq/l & L
LENalllfEMNEETH S (p<0.01) T LHEEL
=, K NallilfiE % 8 U724 % #5195 & N20%4]
(83%) ~Cliiw FE 1T LART D A e R T (2 T I Na {8
BREEHEZELTEY. MROMEITEENTH -
72 MERS O¥4E. [ & 7 NafH o B R %2 8
7o& 2 AB0% TS O MEREDOHBE L H
ERENafliZ 2L HRIEHATH >/, HEWHLKE
NallfE# 2 L7236 (Na 121, 127, 129 mEg/1:3
Ble BT TAVAFEONRLL) KBV TEIREE
. PifpRA=IE > (antidiuretic hormone; ADH)
il & 9 FIRRAIVE AR EE D UWIEBEE (SIADH)
B S e, DA TIXMERS (ORI 20 BB
FrRE"R LT,

V. BEDHRF. miE

FRRBICDOVTRERAHALZEVZ Y, HES D
FIizDo& 0L O0ididd 5, WEAEKOIEPET
LTW3 Z & &Y cytotoxic edema % #E Il 3 % i
EHBH I N3P, cytotoxic edema iz & 5 ADC
BRE—@WcA#EeELIL TS, WE
WOADCH—BHICEIICK T LA EH» 6 i
cytotoxic edema & ¥ & intramyelinic edema#?
AN A LELTEZRT V2, Intramyelinic
edema (I B Zc \ L BEEH R BR OIFEIE T b 0 BEEHIC
K DK TOEXHHIR I N2 7z DICHBDHIIR S
NhREeEZLbhs, ZORBR7 =N N
RIERAF AT T /) INVINT AT =T —E
(MAT 1 /I) REEE® 2 ETHEINTE Y. K
WWEVEFBREELD B9, L Lads, i
M BE L LT Ze v HER 120 4R R 32 M R i R A
FEDFERIC BT MBI O—BMERZE %23
H 59 Eh 5k, MERS®ERIX intramyelinic
edema 7?2 CRIHAION RN LIk D, MR
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HEDIEE (B ENT LTV 2 ORI A ¢ I3 &
FHETH > T HIRBBEIR T B < AR, MR 0iF
MEHE LTS REEM R EE X 552 WK
TR EH TR0,

FroMBIIREEGL D 5 2 &b b ld ZRVERK
RTHDHEMEBEEMER A (acute disseminated
encephalomyelitis; ADEM) »MERIC#ITF 5N 5,
ADEM & MRIFr R, B8 T BB W IFEN R I %
BOTI, T2REEFEBZRD, MEVBEFTHhE LD
HAEVWMREMRERZRTL 3L END, F
TeBHTHREDEREICIG U2 BRI R 2R L.
fil & 9 vasogenic edema % KMk L T ADC (I E %
WLEHE REOEERZTRT, 35IHERENS
HWERITHEy Biblicd I MERSEELE ST
W5, o REEERGE GVEEEINAE [ANE] . —
M T O A & BRI IERER T % 2§ 2 SV RE
[AESD]. ik =2 v 7 BiEmEmEE [HSES]) & i
Z OWKRS. HHBITREDICREI BEE TV,
i Nt TN UL S =l AR A g L s T AR Y
BELTHTAPAEDRS RO LUEE - P &
%145 (high-altitude cerebral edema) %29 334 (F
b#d, ZO2DDRETIE. EEELIEMERS &
ELELCTHEH, WERIERITICERL»DME
ZOLBAETHE I LVZ0, ITA»AEDRE
FEOLUWE - bR R v R 2 % 5k
723 L LT, intramyelinic edema . I
B OB & % vasogenic edema . ADH &
ERCHEORANDOKG NS > ADZEH) L cytotoxic
edemaZR7:Fa EMENI T3, /2. |l
WTIRARMOR: LCIMEILE, B CiREisekEEs,
EBMIMETE LR, KEBEC & 2 MERNEM oA LF
B b EMFEZ5ERILTVELELLN
TWwb, MERSIZEWTERH 5N Na lfiLiE T 1.
BB NKSDITEA LFEZ KL D %, 16/%
DUFo/NRTI BN ARSI UMAEXT Iz K &
W7z DI Na I AE DfaFRTEAsE Ve K Na PEINAE O
ERPRAVRF BB, S, W, B, JuvhAk
MERS BEOBKRER E BEHEH L T Y MERS DG
PREGICAE Na PERNAE & B2 0 5O nfeetEbiRmme s
%,

DEL OB AR CATEEREZET S
MERS. i TA»AEORG LV LEE - Hl. &
R B W TIL, BREE LK DORIEEIC L 5 MiF
MEALE LR e MBS NS, fo72 L. AR
M R AE) OB EARHTH S,

TAD A, &I Z (X hemolytic uremic
syndrome. {RILAE. MHEME AR IRIE . BN,

Extrapontine myelinolysis. Charcot-Marrie-
Tooth#%. 5-fluorouracil (2 &8> C—EM: D Rk
REWEZRDI L OREFMEVHREING, D
BHo KIMKE. # ARV B84 R AE. Extrapontine
myelinolysis € { Ik 0 32 3% £ 2816 H3 i 2 I KSR
EEE|REILIABEVNEZ LMD,

B MERS % J8E U 7- ik 7 s S, /e
MERS % 3[u| &8 U 7z fEH] OR¥E) 1FEET 5.
NHOREMD 5 I MERS DIIE (2 5 hDEREE
HOBGMHTRRI N, SROBFVEING,

HbhWIC

MERS (32 %& - BIECB T 2HLOEZTH
5, BRI RTIBE2HEDE—DART b S LTH
32k, ENalllEENERICZ W &, BESH 17
LR ERBVPHLLICR D DDHE, T
BIRBOMIACH T E 5B EL Bbhb,
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3. BRMELEERR (SSPE) DA

SSPE . BB DA IWAHNERLI-SSPEY A )L
AWK BB ANABRIETH S, AIKICBT
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[(BEE] b AN XTERRERETEERICI2WMABFEO—ETH Y MirbBRLEHC
HHET 2, BEMEAN I SARERILA NS AVEOESGHEO—HE UTHERT S, B
#. WBEREOB% L 2ENZ M, ALK, FrRICZL 0D, &4 T 5 S ERNEH
LEMIICEE D BBV D, BEOHIDH LG, BEEROFEKEE 2 28I REAR Y #ET, Fl
B PUREIE. BIK - REAREHE A HOTENT 5, BULIHEREZ RTIEEVNZVEPL,
HEREERET2EOLENE )TN REEVLETH S,
Key words: ¥ A b 75 X+, WIABRE. B
histoplasmosis, imported mycoses,biohazard

. N BRSNS R e ST 2 BEDATY
1. BRCSTBEARIE HAALESCBRT 2, 2) FREO b DOEE
RS M R E LT R & X 3 B JEHE & VR - TR D b, HEEERE T D R
ﬁLTED\EI@%F§M%Tu&w AR 2K HHSE T O R 3) — BRI 20 A M LB (2 e
CEERLTOAVERIC & 2 EENKETRA TEBICEMPORT O, 4) FHDRE, SRk
ht a;h%mﬂéﬁft%%b\:ﬁ//ﬁ4 AADH iramﬁ EAED LB, 5)E
FARE, CA NI ARRE, /87 a 7K A4 T A BESRPTHICTSEL VWD IERBICZDH—
Wl EDEIBRT VS (F 1), WABENE DR & ﬁ\ﬁEEMb%qu&bB\ﬁéﬁﬁﬁ%%k
LT 1) BREE ERLBIRELV3ICHY. 0 DOhs. ENETSNE, AHTELANT
FRIEE (B A7) DA, & O 7= h— MR A BEE I B S vtk £ DR RIRRIRE % & TS 2,

B A(RER) EBHT ERET momsee  TEER wpm pwxs sk
A9V TUF AT RE dRFYJF ATALZT, MREREEE W RE B 2 1-4w  RE K DRI AT
(Coceidioides immitis) ~ —a—A¥La, FHYR), AF  (ADSHE) HR 4E ?“ﬁi(i*%) AME, BIER B R
LR ERER) ¥, JEIR, COPD, DBEMI L SHAT
B, AERE %g:@]&%ﬁéb‘(iﬁﬁ
ER NSSXTIE kG AA—2Liul—E  HREREEE W F.OSE. B 21 1-4W  RECRBL  HREEE
(Histoplasma capsulatum) %), Rk, RET7C7(847%  (AIDSHE), COPD 7#i Bk, (53
E)\ AT =T, TIVH(XK
FORGE
RSAGLVAATRE  REROIVL 20VET A RE, BE B IR, s # BB FE AR, DREEE. 2YLTF
(Paracoccidioides AITS5HE) fiE). B REREIRGE Mo BE il
brasiliensis ) 2. U, BT +5
TRV TIABIR=D) AL REEE, AhFLGRE Mt EEE . A, BERL # - RHE EE  REEE
I LSE (Penicillium (AIDSTEE)
marneffei)
TR ERE KA RIVIU AU/ 4,  MEERERE I, KE. 8.8 Eid 6w IEE FE, RERE
(Blastomyces FNAF—2IIIE—ER) T (AIDSHEE) [E-YA v ik
dermatitidis) TYh PEREE
K1 HAEFHE—E & ChoDBREREEIIVWVThLBERRETSH Y. ERIPICERIIETS

* Fu‘é PRRICE O TIEER CRBEE LT HIE5LHD
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EXNTSIATEEIGLEICH

1) KRG : AEF U ER T b % Histoplasma

spp. WL BBEPIETH S, LD ANTFTX
VIEGFEREOBBEICL VAT ATV LRLX
A7 VBRI KANENTEN, TOIBAITAT—
YV LR OFERE I EE T H % Histoplasma
capsulatumT & % », EHE, LA T F X<
BOERBICELTHSENRIBIATEY., H
capsulatum & H. duboisii, H. farciminosum & ®
BEICHLTHIZIZRBAMTTHEY, T
BB EOET BT O|MATHEH. AR
UEVRRBBOETHEMT 2EAPHY. 20TV
OWTERE L LA EREFBEVPLEILEIHRES L
TWA 2, KEELTHREMCIFBCZ U AR
D BHBWE L 2D, KRR X 5 EEBERO—R
EloTwa (|1, 2),

K Nishimira

B 1 : Histoplasma capsulatum ODE XS,
RHHWAMREICZELL. ZORETEEESD
DIFHETHD (TEAZEEEFHAE
Y—HP - BEEBGEEF U —&£Y),

R 2 : Histoplasma capsulatum DIBEMBEE., HHMN
BAREORKAEFERHD (x400. TEXEFERE
BRI —HP - BEEMEEF S U—&U),
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2) FATHUE, - 8% . e A N 7T X iE D FifTHE
JRRTH Y. BZ 56 HEOHAERIEDH TR
RTH5H, REI Yy E—JIITHE (£ 274
TR AR E)REET T (BLE, Figh TR
=Y LE) 77 H(RARTIR) & EIRN s
HWEFRTHE LTV 5, RETREBEIOTADZY
DHFICER LTV S, bHETE I ETEOMS
FOHHMESI N TS H, KIS DEHILIEE 104
BEDOHENICEPLTEBY ., BFESELEMERICH
B, U ENERBEOR OVEEBHI0NIZE
WEINTVERICEBRPBETH S BRI,
WRIC H. capsulatum DENO HRBRENTER
LTwnfgEtk b —HcRHEsh T 5, EE b
HIE O H SRBRBE X Histoplasma capsulatum (2 & -
TFIUIEARB LIS WO TR L, HBRKREL
KHESTAREPDOVEICESELDDH S LD H#HE
bhs, »THhCLTH, BVEOEAN IS X
FEX, WAEBREO L VEFAPEATE L VIZES
FNTVEHT, MABRES LTEZHbOTHI
Thb, TOD, WMABREICHLBLZHFIET
b5 NENFRITHISA O] OER. bk b
FTLOBM EEMCERLEZ 2 X SHBLT
BALEVH DL, I, DHYEOEMII RIS DA
TAG—=Y LB ThHLIz0. PITF. 2o A4S 1IH
LT#HHT 5,

3) IR AT B LR AR TH (SR A b
TS5 XhE) . EREEEO VIS, L UIRBRE
ZOBRBETRT L. MBEHRRECHLD JEHFH
Vo LA LE ZITIIEBIBICE S TSN ES
Hub & L7 B OMBEE 2R LY (BN e A
b 7S XhE) . MIRZEICE £ X 5T EICHMNE
RERLELIEFCHEL T 2EDH S (1
A e A N 75 XviE) . BEADZ TAT®RO
HRBEORB R L 505, BEERHOBRELED
BMAREICEY, HECREGBECEAH W T
B, BEADBRTH-THHBTE LV, &
7o, MBEHEBRIC—BRE LB, BEFHRTS
EHRLELEDY. FRE., BHELIFHRINTS
REVBETH D,

4) EERT 0 AIDS AT aA RERGRE L
LR R E SR STV 5 hY, BEA
LRBETEZILEZENTREL LV, REIC LY
COPDAREHREBRTFLELY 25 REOHESHO
Z&),
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5 LERBERDI0-20%EEICRONS. WHICHEMBHRFERLLTRE

fREE TRIEBEIE & (3940%) | BMIRE (£91/3) . UFA MR 2% (§916%) | /KEBSE. (LA
ERICHESRERGE

fER ?Eﬁiﬂ"]o BBYE > BEIERGEUE IR, R REIE, EB KT, R EL, iR
-IE\ .

B R 1Ji\Ek 1 (90%) . B 1 (80%) . glucose | (82%)

BRI E it 3L 27-50%FRE , KEDEE (10mILL L) ZBELENEBHERIEL, BE
BICRLBHOBRESHY ., BRNICITEEETHEL

mMEZH (BER) ZHMEESL. REBTE (RES0%), RGT (RXE28-67%. FEE6%)

Bk amphotericin B (AmBisome 5.0mg/keg) TRIIAL . ZXELT=5 itraconazole ~#4T

D4t PCR%G & (BESLLT=A k3%, EFHRERES)

]2 PR NTSZTTDEH

EX N TS X VEDRE

FHELREE LTE, A Bl A 7S5
VASS T 1 U S A S TN N IR (R /AN
B R R DEHET %,

1) At 2 b 75 X

BRI 1B R, R (3 B AR IR R 5 i
VERLBE, BBV 2 EDRERERE, 0D
RERZGSISEDO DO TH Y. ML THAKE
KRRNLMRBRBELNT. FLEOFELEL LW,
Mo e B (MR X8R5 E, C T2 &) BZIEHE . KRE.
HFT Y S <EfEAR, K, Wi 83X EXTH S,
BEADOZBERBIET 20— 2) 3) L
195, & ICHIRMREOREDH %55 3
AR ZE DB DIRE .

2) Biiie 2 N 7S Xk

MEDHEMICE <, BB L L TRBE DR
T4 (BRI L) R COPDME L, WEEIMED
MR B> b RRHEILDHETT L, E T 2 & WA Z IS
O LELETPRAREZ S, E&E EEPLOR
M2, BB ETH S, M ras
R—=2 2, HBEOMBHMEE L HEB I NE5HEG0H
D, BT 2LEVHS5, B#HLTHARVLEMLT
BWOBLWHENTH S,

3) MBHEM LA N T T XVE

MRt s (AIDS % &) 1220, FEIE 2
. broRBRICEETS VDB, BWET
A IS, MBS, ATME. Hin, SRS

ERETEDMEEREIUELEERETHL, —T.
BRI O R RS, FPRREL LR bl L
LD, ZOMICEIBREIC & % RIEHEEEE.
DNER, BEAEZR2T 5, SR L RIS K
EEHIZIEFE O Z EBE 0,

4)YHPHEHEZR AN I ATE e A N5 X+
hiE)

LA NS AIEICEB T 5 PIRERRREEZ <
BHEENY e 2 N o7 XA EO—RE L L THAVHEE
1310-20%FE & SN b h, i BB ER O
RLall bbb, HREFEBUEREL 40%). 35
i BEE & UCIMIRE A3 b i 25 < PR AR
RIREORI/3%HDBEINEH, ZDOMUFA
PR A (16%LLF) . KEEEEPZET LIS (K3),

B3: e NTSIVEBRBED MRIFTR (RR
REEZHRWERREEAM  IIAMFEEL. BH
WEED THEICK YR 4 LW EEH)



e AN 7 X hE

IR, BEURASE <. M BEBORIEOIE IR, MR
B, EBIET. MREL, MWREREZET 5
ZEDZW, BWEAMETE. U o8Bk (90%) .
EHBEM (80%) . glucose kR (80%) Z Ed3h Y,
MR e OBMNOBEETH S, MORHEE L
AN XL Rk, AL R EREEOR
BECOHEETZENDLELESN TR AL,
YO k. BRI OPUR - PLIERE A X2V
fﬁﬁ)wab\(n/ﬁﬁéﬁ0)ﬂﬁéiﬁﬁ)o

3

1) 5% - [FE  MEBWICRUD{REETH S
DIFE FEL (2BEBENIEETZ L), SHICHME
MEZETOBRPEHRUDOFERL %2 0DT, REICHEE
LEVWZEDBRYITHL, EDLTHHEERITVA
WIEBE XERNCRERM L OB LT b EDE W
EThHs9, b bLBEGBEREILTLOIRL
 (FFICBEM) . MEBL LTOERERGHRIEAE 25
&, DT omBEBERlEs2ERL TS %
BIHNC T I REEELLND,

2) B RHE ORBICE D, vou Ty —IRICH
FANEERE L TR Z 2855, BEHEBN L Eo—
BNZBRE L CRZ285680H% (K4), wWTh
HEELTTRTH Y FICHIE I RE % B &b
HEHRTHEH. HEUOHRBMBOBEFEETH A
b, REDHEEZHIE 3% 55V ERNLE
ThHd, BIZoNIy 7 A BIRZDY D LEEDRK
HBEHUL TSI A, RiTHOEERL TV 5
i iz, COFREEIVERMBOATE X b

l4 E:Z |\7°717F0)%ﬁi¥%ﬁ‘f‘éh’ﬁ%o = /‘I“.{éi

ThdlH, BEIDEBEREELDIN. ZOBREHLDS
Liéiéi@@%ﬂ, CREREZ O, EX M TSIV
lEZD—2ITBE/ELY (x400, Grocott &),
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TS AP EWMET L2 DRV EDIICEET S,

3) MVEZW  HBEOREREMRERER L L, Wb
WL IMEZHR DO TEETHS, VUEBZHIEK
E Dt DAITFH> TS, MIFEE I HUEZ
DIEAB A2 L S VR S, #li»E
TEBLHRLD B, 7<$’PBAL$WEH%&ME@E’J
BOBENHGETE 9, PRI D20l
RTITOIATEY ., DYUETETERZERESMN
FrrvE-—RETHELTVS, (1-3)-8-D-7
N HEBIELRT LN, F2T—X
BELVATHTH Y HRNEREIHEEL TRV,
nk. PRMERKEEOET, hiLCmA T
Pk, PURBIEVEBERTH S, BHICHTD< D
DELT, BEBW (27-50% 7). HuikEM (&
80%) . PUREMH (BRE28-67%., FREEIBCK ?) &
EVHL, BENNBRZOFEHELOTEM
LTS, BHEN Loliciz, REOB®E A
WEREDTIRPBLETH S,

ARk

MEEELHAVE, 7AFRT Y 2B (AmBiso
me) H5WETYV—NVEEHOEY, TY—IVED
T itraconazole b o & bEE L FIR %21
LT Y., fluconazole OFREFFE T, D
7z fluconazole 3 H < F TH2BEBREL 22, 2
M A NS AviEOSTIR. BREE, 25K
RIS > TREBELREBSE21ToT, s
JOhEZ0FFMEELTEEGLDH 5,

—J7 B AN T ARRETE FPEAREZDOTHE
NIRRT 2 BB H 5,

AmBisome® % \» {3 amphotericin B Tih &
FHRIEL. BIL 75K T itraconazole 400-
600mg /Hz 1 FLAMHT 2, BT HOIER
{EHSBRBR T OHR E R AH, TORTHRT O
FIEOETREMAEDERIC DV TEMEL T
Ly,

Y &

EHEBEERTENE L. FICERKEOH 25
ARFEARTH S, %Tﬁﬂﬁl% R OZKIHIA
gEeBbhd, ez, —EBce A7 X~
JEE WD kﬁm@%%?ﬁn%ﬁ%z’s‘“%{“%t LTHB
723, FEEITIIMRRAERE, ATRE, RIE R A S %
BoRErET 500, MEKBLEBEIATVSH
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BEEZ2HICEZ 5 ZEVPRBHE FTROWEICE
BTHHD, THRHRERRETH, KADRZ-&Y
LEWEE, MREZ—RBRBE->TAHAB L)L
DBRYIEEZ HNhB,

EDXSBEEICERSD

LA NS X RERMORB ERER, iR ED
HBEEHZ L, BRENCEDLDEVEBEBHEULDO&
TV, MEDLDLWERBRBRBICL VEL 2L, 5
INET—ADFEE L TRUTDE I RHDONEZ
birk o,

CRMERTE AN TS AE RS TAEMELD

V. AIECERCT 2 M g, BE IR, KA

R EWND S,

BN AN S XhE BT AR &
IR (COPD) ZfE, R 2w & (R
DRRHELIRE ) 2 HT 5,

R AN TS X BE T AEMEYD
D B R ERE) 2L Ty T, #
T2 RS, IFE, Bk 2235, Al
BIRE DA ERIZ R > T BIGE. BIBES
EEEDNS ZLHHN,

e ANTT AR AT L EMENDY . Y
VORERER OIS MRER 2. MRS, B4 (focal
intracerebral abscess). FEEEBE L L TAIDS
EBDY, FRE B LMOFERBRY L%
Wy,

BB, VThOBES. BHENE-ZYLEL
BEbHL I ETBLTEILEYD S,
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SEORE

1) Bk LTI, 3 Cwdim. isammk
DRI TV S0, MER ZV, & HFEZ
Wi BE L Cid, L TV 2RI 13T
WoHTEY. BRBEOFEMDY VI CORLTERM
ENTV5, REE MARZHSE LT, MG
Rviega, —RicHE I T s tERicirg L
BEEDBRPPEE VS HIRER > T 5, BE. i
LWBlE L LT, WREHFEZROMIELEAT
VW31 RETHRILETIEBAL, I, B8 % AL
7ePCRE. &7/-. WWEHM%E HV /- FISHE R ED
FFEVEATH S,

2) WBHEH L LT3, voriconazole"" | posaconaz

le"2 (RILTRAHK) & LOFMELBREINT
By, W TERCHERVEEINATVE, LK
MHIHERTHERL TR IS, e AN
F AT 2RI ATV B,

HHIC

CHETHMAEREL VL) LEEHEOEIXD
DEICEBT2BEROZ IS, A2V TIFATA
FEWFDOREBFAD L HICEINTE, UL, BE
BEDS B, a7 VA T AiER L0 % EET
LA NS AIEORMB AL, bIEPLANS
FATENL - L DEELMABRREIEL LV DD
Ho", TR HMEREREET I EHZL 0L
AT VIFATFAECNRS L ERELEMKEY
o TWAERBZ b, FRETLAIZ Y
VAATAIEL Y HE,

fAEE>MFISLTES BUTIHBINEMESHD

RE. RENEHTHD

PRI G B RR B IR ERL

BWEEST B T AOAITHEELLL
MiEZ WL, RESWENE
RIImE MRS

(1—=3)-B-D-F L hr h &

LaWEELHS

REPSNOTWRBRALN B I -V RAGE

BRAMNGHER, 7L BLTRETHIELER
Db, £z, EANT XV ETERBOGLNCEHY

RERRIE, $ERRES.  \EERRG E
A THLRSARE, 2720, EANTSAREPIIY
A AT RAER M REETAKRESLRIREF

BEEYICERET S, BEIIRBOFERTHY . FM
HBETITS,

FTMEDHNSBRET S,

BABRBETIE(1-3)-B-D-J WAV RIGLIEL
BEMNEN IS AT RERE

K3 EDLSLRICMABREZR DN -RELPITRR



e X 752wl

LA N T AIER. WAL OO FE R MBR
ERILOBERZEZ 2L, SHBRLFMBITRIN,
IRICE B> THRMRERDO LR N 75 XED
BEMLHETLEEZ LIS, RIHOBBTIELL#®
Wil. B EEETO ey, MERBICET 2
R RYITH D,

5| F Sk

1. Kamei K, Sano A, Kikuchi K, Makimura
K, Niimi M, Suzuki K, Uehara Y, Okabe
N, Nishimura K, Miyaji M: The trend
of imported mycoses in Japan. J Infect
Chemother. 9(1):16-20, 2003.

2. Kasuga T, White TJ, Koenig G, McEwen J,
Restrepo A, Castarieda E, Da Silva Lacaz
C, Heins-Vaccari EM, De Freitas RS,
Zancopé-Oliveira RM, Qin Z, Negroni R,
Carter DA, Mikami Y, Tamura M, Taylor
ML, Miller GF, Poonwan N, Taylor JW:
Phylogeography of the fungal pathogen
Histoplasma capsulatum. Mol Ecol
12(12):3383-401, 2003.

3. Hoenigl M, Schwetz I, Wurm R, Scheidl
S, Olschewski H, Krause R: .Pulmonary
histoplasmosis in three Austrian
travelers after a journey to Mexico.
Infection36(3):282-4, . 2008.

4. B CGRERY: REREFRIIRRHN A
FEBE P E BN RLE YY), iR o
histoplasmosis. BRAIN and NERVE:
R OES 61(2) :129-134, 2009.

5. BEHNEWMRI  MAEFEEZE - I6HFATA P
24 . B REREER AT

6. Hage CA, Davis TE, Fuller D, Egan L, Witt
JR 3rd, Wheat LJ, Knox KS: Diagnosis of
histoplasmosis by antigen detection in BAL
fluid. Chest. 137(3):623-8, 2010.

5. Wheat LJ, Freifeld AG, Kleiman MB,
Baddley JW, McKinsey DS, Loyd JE,
Kauffman CA, Infectious Diseases Society
of America: Clinical practice guidelines
for the management of patients with
histoplasmosis: 2007 update by the
Infectious Diseases Society of America.
Clin Infect Dis 45(7):807-25, 2007.

6. Shimamoto A, Takao M, Shomura S,

10.

11.

15:107

Tarukawa T, Shimpo H: Pulmonary
histoplasmosis as an example of imported
mycoses in Japan. Gen Thorac Cardiovasc
Surg 55(8):335-8, 2007.

Eloubeidi MA, Luz LP, Crowe DR,
Snowden C, Morgan DE, Arnoletti PJ:
Bilateral adrenal gland enlargement
secondary to histoplasmosis mimicking
adrenal metastases: Diagnosis with EUS-
guided FNA. Diagn Cytopathol. 2009
[Epub ahead of print]

Scheel CM, Samayoa B, Herrera A,
Lindsley MD, Benjamin L, Reed Y,

Hart J, Lima S, Rivera BE, Raxcaco

G, Chiller T, Arathoon E, Gomez BL:
Development and evaluation of an enzyme-
linked immunosorbent assay to detect
Histoplasma capsulatum antigenuria

in immunocompromised patients. Clin
Vaccine Immunol 16(6):852-8, 2009.
Freifeld A, Proia L, Andes D, Baddour LM,
Blair J, Spellberg B, Arnold S, Lentnek A,
Wheat LI. : Voriconazole use for endemic
fungal infections. Antimicrob Agents
Chemother 53(4):1648-51, 2009.
Restrepo A, Tobén A, Clark B, Graham
DR, Corcoran G, Bradsher RW, Goldman
M, Pankey G, Moore T, Negroni R, Grayhill
JR: Salvage treatment of histoplasmosis
with posaconazole. J Infect 54(4):319-27,
2007.

TEARFERFHEFEMR X —HP NHAER
KEFRE A RIORI (http://www.pf.chiba-u.
ac.jp/top/yunyuu.html)



15:108

ANEEY - R

(BE] 4BEHO~ZY) 7OW T, FICBHR~Z Y TGN CEENL - MTEOBRLEH Y. &
PTHMT IV T 2ENTELEBIEENTE O, LP->T,. 7V 702K REKTI L0k
O, EBRVRLETHE, 7V TOBWNICII RN LBEMBIERPERTH 0. MOFTEOHHS
2EFhbd, ARHEHEAT VT TRBEOMRIERTYH, M~>Z V728> CEYIZXNLVLETH
. MiZ V7 LTEBEYH~7 ) THEBEEVROEERTH Y. FROBSZIT4E D, it
W, BRHECIG U X RBROEETH S, WAL LT, WE B0 2 HBBERRIMEKRD
sequestration WEEE Bbh b4, V1 b R—BILEZORE L E, FHEHS B0,
Key words: i~ =Y 7 cerebral malaria. #%i#~ > Y 7 falciparum malaria.

HIEYZ Y 7 severe malaria. BEM#RE microscopy.

BV IR ST ST HE research group on chemotherapy of tropical diseases

LI

FERZmomsibe L iz, BA»L b7 U7
HITHANEM T 2 AVZ L B>TW05E, YZ7UTOD
B THEMHC T U TICRET S L. BE A
B CEAELPITT 2 EBHRVH 20, ik~
TaRIET B LBHENE O, ARTRTZ ) TE
WL, M~ 2 V)7 ORER. FBERFE. . B
FORZ VT TFHOBHRETR D,

VIS UTDES

TR CR R (WHO) oo & 5 L. 20084F i
HARERT2EA4,300FABZ Y TICHEL., 86
F3,000ABHTLTHE N, b hwo ) 7icid4
HEH Y, BT, =HH, WE. MHE#A~ZY T
ThdH, L THENA~YZ Y 7N CHEiE
BRI DB H 0. L dEAMWMELINET LD
DHBHEDT, RYEETHL, v7 T, MW
WK NFZUEMT7T 7 A THRITVROEETH Y.
FLTEHBREIBFASZYUTTH D, T V7.
WET7VT7THHRITLTEY., —Bc=HBEA~YSY
THEBNEINED, BEATT VTR EL

TORHEBLHE, FiZ, 24 - Ivrv—HBIY
RA - HRIT OEBERE TR, BRI T
OEANWEIHAPT TROIFETH S, ALT7=7
TRINTTZ2a—F=27, VREVER, NXTY
HULZTHITL TV AR, BWEE =2 )7L 6=
HE~Z V7% 0, kB OA Y 7HHEETE
FREMBZHRASZ VT THY., bThIHLNDE
BEeS ) 7T, zonF UESEaNzizR-h
TWLE,HERTHERNCEHETS Y THL VDI,
TRV URBICREFERTS )T B3NS,
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SR

[ A e

(BE] fIEEDRVRYE, BREFEEDOT A= N L 2BEMAE D 2 O IIMEOFIHHEHE X
NTV5, 1960FERP LSBT S0 T HFHEERE] L LTHMNEDTFLNTWV S, KA
¥ X OFRIEHEFIC XY Primary Amebic Meningoencephalitis (PAM) FRFEM 7 X — 2 NP BERE N
# & Granulomatous Amebic Encephalitis (GAE) BIZFREME 7 X — /S E D28 H 5, HiHE
i3 Naegleria fowreli D3RED LRI > THENICEALTEAEROREZ T2, BEI
Acanthamoeba spp ¥ & O} Balamuthia mandrillaris HSBHBNC RS L. SIEEEIET 2 8 gE:
ERYD, T AN UNICHRIFBEAIERT 5, =< &, 20014E, Sappinia diploidea & &
2L 2HOBME B ZE XA TOMEN | HlERE S/, EFEVEZMICEDL 7. AETD

PAM fEH & $hizh R B,
Key words: BHRAEEMET A—N WA

i L & IC

RERT A—INEE O, RET A—INETH >
720 WEBEHULRF T A —23, Entamoeba JRDE.
histolytica (Eh) TH» V. AMEFLEDOT A—EL
T20MEMBEICHEEIRLTVS, Jhild. BETR
TA=NHRRIERL, X, BEL LB L TEE
MCIREZ KT 2 BENT A—INE), £D—D
ELTRIBEZERT2EPMbATVE, Th
WXTL. FrBEREEE U EDT LIS, MKDH S
WIZABRZECTUTOT A—30EHInT
%,

19604 LISK. Witk (amphizoic) &7 X —I3, D
E0. FLEEEZTIHER L, AOREICHS
Kb BT HHECEAERAETEZ L6 NICEHFE
L MRZHRIES LT A— NI URD S,
19614FE1Z Acanthamoeba "' (Ac) J& 7 A — /D%
Flhi, 196542 Naegleria B 7 X —/SNNaegleria
fowleri # (Nf) OREFHIHS, Z LT, 19904441z
%o T, ACIZIEWBODT A— 3T, v F Ui
# % #§ Balamuthia mandrillaris® Bm)ic & 3
FEFIDF I G Sz, 35612, DLRE, 2001
F\Z ko CT Sappinia diploidea® (Sd) & W95

GAE  AFRHIHI

Thecamoebidea (B}) (/& ¢ % BRI KRB DT A —
INICE DAL PIFZFEHREINT V3,

DUF. RIRFIF T, NIFBRREOBEEFIS ST % &5
TEhE B ELELZH LT A—INMEIC DT
T 5,

. BIHREFEYET A—NIEDRRO
WmE, 5B, AR

HRAEFBETZ A—oNc MR, HEEED
Primary Amebic Meningoencephalitis g L T
PAMEM3haM e, HMRBRIELHINTH
% Granulomatous Aamebic Encephalitis. %L
TCGAE LI NERIHH 5, AIFEEANIPRELY
BHENICEE U L CREBREZ W2 B 3.
Ack X UBmiC & 2 B MEFIE (Fed) (X 28T
bbb, BFLIEER, S5ITER»T EFENTIED
BN ROBRPKEET BN D b 2 TAL. B
A Wi, Bl - BIRME A & OB AR IS
BFreTELES, PEECKETZOE, B
FThHhsANORBEVERTTELD0KETTT
A= NHMEFE L. MATHEICHERE L TRICREFE 21
Y%, SADEE X 1HOADOMETH S . W

SHthEbe FEHYANEY T—2 3 2 (T841-0061 AEEEMNTHEAN1523-6)
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FREIBRL e b REGRNERE LTH
LRTWVEY, WTFhbEREGLTEIEZTaL
Vo BRI L TR ORM. i TPCR f##r
(Fig2) iC X VHEERZH T X 20, FENKEER
%08, PAM TX B8 amphotericin B Z Ek &
L-BEBRECTHREEZETHAHB4HYHE S
TW3,

15% 1% (2010:9)

Il BEZ A—/INDFH

TREFDT A—ISTRDHEH, &7 A—1DE
BRI, Z20ooFBEELICZEDTRT .V
THOT A=Y, REZHLTBHL. MELE
RRBRELTHAEL 2HOHTHIET 2 RER L.
R BRESRA T e 2278 Figl1C. G. 1o
MU TEIE) bbb, BHEEIETERICREI N

R BE/ PREREHEETET XA—/\ORF# LE8) LUWE)
% FER ErH
TAIE EED (&P ot
10-20 gt m? 5-15 1m FSHEPAMY), SREYBRHEI=FoCTICBA, NEORREIT
Naegleria ® fowleri IEROBREMLTERCE| 5 mop e A—NOERE, MEBBEED, BEHIC R RN RIS

B, 45°CTHIBTE, R BIAY
H3

BEMBRICEFRRDHT

WEEELT SERTR L CIRET, WIS RME — £
[ICLTHIEER

(A. culbertsoni

Acanthamoeba spp.

15-20 gm
REIL 2RO,

BHRRRE, SRt RELSORBEIMERICIEEY,
RERE TEHICNE S OB IEMIBCES, PFELRE

BAWEIROBE, LT

BRITELY,

25-35 Um i - v
A. castellanii 7 n A e,
28 DRIFHD &SR
¢ B hI SR B AR SN
12-60 1t L‘ff“ﬁﬁm' “EFY [mxopmtcERRE,
Balamuthia Btk baL ki [T R B R —
e #HLTES) FERCLTEET
mandrillaris 6-30 1 m
NEBEBRR T
" |40-80 um? 15-30 tm L2 R 2

RIS TIEAELY,

Sappinia diploidea {18 %24% 2%, 20k BEMERICBETEHLOT
a)N.fowleri LTV D Naegleria BT A—/MZITBBEEH LY,
DIEELENM DS MAAEEEIZT 5430 u mIBEICET D,
¢) PAM : Primary Amebic Meningoencephalitis
d) GAE : Granulomatous Amebic Encephalitis
lane 1 and 7 100 bp DNA ladder

Fig 2 PCR #8847 :

M 192345678

3054

2036
1636

1018

517, 506
396

T4V —d%k%E Nf —

2: Naegleria fowleri virulence related gene 677 bp
[O. Sparagano (1993) FEMS Microbiof. Lett., 110, 325-330}
forward; 5-ATGCAGTAGTTTGGGCG-¥
reverse; 5'-GTTGTTGAGTCTTTGGA-3'

3:  Naegleria fowleri mitochondrial DNA

300 bp

[G. L. McLaughlin er al. (1991) J. Clin. Microbiol., 29, 227-230]
forward; 5'-CGTATCTAGTAGATAGAACA-3'
reverse; $-CGTAACGACACAAACCTACAGA-3'

4: Naegleria fowleri chromosomal DNA

1.5 kbp

[S. Kilvington et al (1995) App!. Environ. Mlcroblol 61, 3764-3767]
forward; 5'-GCTATCGAATGGATTCAAGC-3
reverse; 5-CACTACTCGTGGAAGGCTTA-3'

50 Ac h ba castell

ii 185 IRNA

900-1100 bp

{K. Yagita & T. Endo (1992) Nippon Rinsho, 50, 453-457]
forward; 5'-ATCAATCTGTCAATCCTTAC-3
reverse; 5'-GGTAATTCCAGCTCCAATAG-3'

6:  Acanthamoeba castellanii 268 rDNA

121 bp

[S. Lai et al. (1994) Mol. Cell. Probes, 8, 81-89]
forward; 5'-GGAGCTCCCACGGGAGGCC-3'
reverse; S-TGGACCGCGTGAGGCTGCGGCT-3

8: 1 kbp DNA ladder

YT9611 # DNA & LTEFRTO—TICEL S PCR EM.
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T3, Nf TiZ45CTHHIEL THROMEZE (Rig
1A) TBELHEM (Fig 1B) WHERT 5, Acld
R (Fig 1 D). Bm 3R (Fig 1 F). Sd i3k
(Fig 1H) o2 L CEEIT 2, AclZETFEN
BN (Fig 1E) Th 3, Sdid2# (diploid)
#H3 5 FiglH), FEBMICAcEBmTREF
RO E N2 h, Nf& SdTiEmtidhin, £
TPACIABRERITILETHHLAT VS,

Fig 1

. AFEAEPAM D EERF

AEH DO PAM EFITH %, BERMIEERMEIC
gt e e 25mo it <. ||
EITAITH X VBBEEPE L. FBBUIROTHEHF
REH A HE L0, 195 ICHEER22Z2L
7z, BHIRNIC, BITOR LD o7 A 7 VT
LEMish, REZ2ZIRELL, EHRRIZEL
LCEDT, BZZL. SNSRI TR %2 0% H

EETICBITBEET A—N\OFE (MO THBER),
Naegleria fowleri # [Nf—YTO611 | RER (A), FER (B), BFE (C) ; Acanthamoeba sp.
sEF (D), BFEE(E) ;  Balamuthia mandrillaris 2% (4RED) OHRER (F), EF8 (G) ;

Sappinia diploidea %&% (H), EFE ()

3 X LWUHE, BED ~ G (FEIIBMERTH/ REREEERRE, HXU, H, [ IIKE

CDCOZERICL D,
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BEE o, 2IHRH. EBEEFRZELID.
BB AR & U T AR RKREMN BB ICU (i
REEANT, ZORETE, IR, R, MEEIER
HFH TR S Th o 7zh3, BRICERI DOV AT I
ZRT. WoOCT B (Fig 3) (3 ER 2 20 & I
EOBRELRPUNEED bz, RIS W MEBER
W RHIE R Y 4 VAR ORI L REEICE
WO T VR O B R G AR 1 AL ER & KB DI A IER

15% 1% (2010:9)

®, Eh #E L., EHCREZKEI N (22H),
EAICEBORBIcNa—Dh b7 A=t Bbh
LEMRLER D bl (Fig 4A) 5. 2 ToRE
»5 Eh Tl7AL Nf &EZ 5N/ DT, BEHICH
WEREU R R L7, Bt iiib %8Bl 5 L Eh 2
PITHEROBERZ B L THERICHEE T2 7 A—\%
ZRMER L7 (Fig 4B), %% INf - YT9611] @
& LTomBsseE%. mitiFig 1A, C. BOSERR., #

Fig 3 Naegleria fowleri %D CT EifR.

Fig4 BREFICEITZIEGT—5 (BERIIKRNTER .
A INBBEROILBRIFIEZR (Naegleria fowleri  SRERY) ;
D, E: By )V MEFREEG (MEBED N. fowleri RERY),

C: BB DR ;
B Xm8) LWHE,

L)

B N ERRPOEEI T D N fowler RERY ;
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F. FLTHERZBIE L. ZoBBYLOEHE, 3
HiZ45CIc BT 2 EMH b Nf ERIE L, B
HIERE L 72 1 1H22 HIC BRI B 3 S HEAE U R R
FHCEBE S ARMBICECREBICH V. RENLEA
BT bild, 11A2THIZA=RIC B WOIIR
Eleote, IREMHNIC BT MBI REK 2 2 2
WIEEBSISRh T\ (Fig 4C), G TI7.GAE
Bz T e, MEICH > TNIRERDIERH
LTHEEL., REMME, HlEd 2 WwRERD LW
#EEH% { R A5z (Fig 4D,E),

16:121

V. BFICHITSPAM & GEMDIER

Fa& OEEREFEORBIMRIC L > TR O
B/BOENBE L HIEMEL PR ZHET 2 C & AN
Thd, WREETPAMZ LTGAEDFNZhiE
BELZF200R[IHMEINT VS, BIRBEIGDONT 2
BMLTEZIE. S RELBICHEN»NLZ TR
WIETThEH, EREEL Y, PAMBEENED
Z L RAKICHHKRT 5, HETIRGAEE LTI
11~ PAMDI 1 D AHE (£2) STV Ee7,
BEREICLY, HETYH, Nf OFEIGEECHE

F2 BERICHBITDT A=/ / ROEFIHRS

(ut8) LHE)

EIE BHEAE LR, MBI O

WA

R

19764 : ~ LSRR DRV
@ AR IE D (1979) 1,
TR —BRIE D> (1980) 12

ERIERB8E, Naegleria fowleri HEeH bt
SEHLIRIEIC X Y Acanthamoeba culbertsoni &
RICETIE « Sl CRER L BRI Z M)

19864F : MAEBE D&
b FIRENED (1987) W

ERRRK3 s B, EREIMESRFEICGE S
\Acanthamoeba sp. YL  FBR2hr (CRER L
A A R )

19894F : Sjogren JEEBEDIEHE,
® FRIEE DR
WEERE TS (1990, 1991) 19

EROE2H, AT uq FIREHRIE, EER
WA¥EIZ X U Leptomyxid 7 A —/% (Balamuthia
mandrillaris) Bz X5 & HE - HR2k

@ 19914E © 7 ¢ VAR DEEV VD HGAEID
FIRFE 2137 (1993) 19

ERGE 1FELLE, BEEMIERE»S A
polyphaga %4 BfiEsE

® | 19954F : ERMEBEMEA
o EIFH(1996) 7

EROE2 5 H, Acanthamoeba sp. &¥REE : &
Rl CEER BT AR

® | 19964F : ~ L2 ALK DERU
B OARRERIEAH (1997) 1

BRI 4 0 H, TA—RDORIEIES TV
v el CREE L IEFRIE )

19964F : MBI MEBEIL DEEV D> & PAMIZ
(? |Hara et al. (1997)%,

BEFIEE (1997) 7,

Sugita et al. (1999)%

ERRRILI0H, PAM, BEFARNCHEK LY N
fowleri #//mBEHEE, HHEMEMENCE T
R

19984F : il B4 P BRI % DR T CINIE,
R R (1999)

B2 A, BITHEE, BE, Bl < JCS
300, ~ N =T OER, WK, AERE
\canthamoeba  culbertsoni %M,

20004F : BAIRZE, PUSEREBENEANSS
@ | sgEEEITH (2001)

EREN3 S B, TA—NOREIRE-> TR
VY ERESIT R L BT RA )

20004F : ALLO(L23REIES A OFE, BEED
CT_ELDAD£%
FH R IE D> (2000) 2V

RN 1L B A, TAROREICE-> TR
W RS

20064F : MY L oYEOSRN
@ | EEEEHRIZH (2006)

B2 A, TA—ROREIE > TR
U BERE LT L = 7 T O e T T A
DT A—F

B TR B ERFIEECT,

BB IR
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WINTOhS, EFEVRERT 5 £ TABFEMNX
L. WD HBRIPAM & LTHEIRFN G,
MR EYEPLB R O R I L O O R AT A B
FHIRMIN b, 2ZHid Nf Tk Ac(#
2) EETIE™ 22, W DREHIT & RYI DMK Z
Wrid ~ R AB R, AR A, R TERERR.
WEEDHZOENESRELL>TEY., BB
BRIZEODTT A—NDBEREDOFIH» Y Z#HT 5,
PAM T2 E BRI TIOHEEORBTH 2 H
GAETRH OB TR %, SdTORFEEERD
MEDOHFEICMET S, Nf BEROY A7 AR
25CPEICBVTEE 2, =Pl E L LA
FTANLZER LWL D RERERIEREREE
OEHVEETH S, EME LTHN LI PAM 6
T, BHRCRBCAAVBIRETELR{E>TEH
. RIEPEAD»L HE - Kk ERBRPOBSE %R
THLLRERIEL NG oT2,

HhUIC

FHEHEBICXT2HELBES VTV ES5H, &
EAEDIEFNFCEHEOTIIC & 2 HEEBHICED
SWEI TV L, PAMOBERIROM < BEHICH
BTz, Mool h 5. FEICEMEC
W 2 HEDHAEI NG TRELL VY, BIEIC
HNIOEEMICEEL TORIEFHE T © & EE
W BPEHSRRRIC L ) BIOBEMITA b LA
w0 JREER D S BRI O EREARIC OV TR
K% Z T T, BIEHROBREICDOWT HHR
Lol l e Ensg, FRUCHBL T, 2
WA EDL I N L T DIZ A T VT U PRIER T
ZETHBEECOOTHREEEY A—ic & 50K
REBET L EBRETH S,
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= EDOHENE 2 5 U 7o BlHR 28 W BEAR 22 oD R ZC P
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1) = PV
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A CEY

B A

U
madTy

[(BE] EFIE 63 &Lk, PIFER TR - B@ B, 3 HHICEMEE 2L U, HIKEE,
BEWFIT L C 2 AL N OIS BCE G L & MR VEREIE 28 & 2T L 7o, WK - BEVRSE E CRENE (3
IR R E FIBH L7z, PIHEE - A7 04 FRETUE L, mABELEL -, BISER, FER
WBEIELDOBERIZH oI EF 2Tz DO ETHRADMBETEBIE K D R4 % b 8 5 il 2 SR MBI
REHA BIRREVERER AR (3 - e T RILCHEBNRE &L Shbd, BEOKERE 2K T
ZEWDH B, BIRREERER IBIED HA TREEEOD, B & OZHROWMICHOENT
RITT 208D Y. ERBZHORKE CARNICEEVLETH S,

Key words: BERRAE B, Al BA M BaAEE 28 . Ty i e 10

iFL®IC

BE B R B M BE B % Meningococcal
Meningitis:MM) (& BETF D345 C 13 i 28 R B M e s
# (Pneumococcal Meningitis:PM) (2 kb, #AE
- AW TFEVSRIFEShTVE 2, SEHka
b3k ] A A oD B R 6 T A A 26 oD [ 1 4% 4 v T )
HEWE DIRAFE U 72 R % AR U 72 D T Jili 28 2R 0 1 B AR
REHWB LU ETONE E R OIS BOEESE S
HTHET 5,

i

B¥E o 63m 4t ¥R

B o

BECEJE © 1041 B BRI % 5550 S iz b3 mIAHE, 5
HERTIC W B R S5 S e DA,

TR  BERARE, B L,

s e OB UmB) »osmm A L B
R Uz, 3FHIIC M LTER L. B
WLl ZOMERITEL, MaltYkires
L7z SRSRCHMESRIDSThiv, B R & B
ghktbh, FHICBEAARLE,

BUEE - AR 35.8 €, MJE 112/ 88 mmHg, Ak
118/ min, BERBITBEREOCEZ TIMEZ23EH %,
PR D 2B 7% U M E AR B2 P WA IS R L
(AR R - [EEIRE] B2V2M4 A &
DEHIRT 203, BHROD 2 FEE T 2L EREAWT
RSNz, [BERBRIBBR] R E %38
7zo Kernig bt [Miikd] wofUMEEE L. SOt
SHEA. RHGESNIE AN KERRO®-> YL
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