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Mental Health Nursing For Young People

SAKUMIYA Yoko*

Summary
The object of this article is to present the existing mental Health state of young people, and to describe how to nursing care.

Adolescence stage imply the period between childhood and adulthood,
In this stage, they grown up in his body and psychosocial skills, and they achieve that they has subordinated their

childhood identification to a adulthood it.

If there is factor or evidence that disturb adolescent development, nursing care must present. them,
To promote mental health nursing, we must to receive their various consultation from young people, and promote health

education and provide information which prevent infectious disease, control their anger and stress management,

adolescence, identity, sociality, human relationship, psychiatric mental health nursing

*Department of Nursing Asahikawa Medical College
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Introduction

Copper is one of the transition elements that can catalyze
the production of reactive oxygen species (ROS) in what is
called the Fenton reaction; regulation of copper levels in
the body is, therefore, important!!). Copper is absorbed by
amino acids, circulated mainly as ceruloplasmin (Cp) or
with albumin, stored with metallothioneins (MTs), and
excreted mainly into the bile or urine, saliva and hair!2l,
Copper absorption competes with Zn**® or any excess
amino acids™! and absorption is inhibited by MTsl 9,

The Long-Evans Cinnamon rat (LEC rat) provides a
model of Wilson's disease (WD) caused by mutations in the
ATP7b gene!™#, which result in abnormal accumulation of
copper in tissues such as the liver or kidneys, in an
age-dependent manner. In the LEC rat, acute hepatitis
develops spontaneously about 4 months after birth, with

clinical features similar to those seen in human fulminant
hepatitis, sometimes a feature of WD. This hepatitis can be
prevented by treatment with copper-chelating agents such
as D-penicillamine (D-Pc), which facilitate the excretion of
copper. Zn™-treatment is also thought to be effective
because of its effect upon the induction of MTs. MTs in rat
livers sequester Cu to prevent Cu-dependent oxidative
stress and scavenge oxygen radicals’,

We investigated changes in the amount and species of
copper using LEC rat livers before and after the onset of
hepatitis!'% 'Y, However, methods used to measure liver-
copper levels inflict heavy stress on model animals and
even more so on patients. Urine, however, is non-invasively
collectable; the present study, therefore, was undertaken to
determine copper levels and copper species in urine from
WD patients and LEC rats.

MENERKE —RBHE b *rAeHRE LA AR TR
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Materials and Methods

Collection of Urine from Rats'™!

LEC rats (2 male and 2 female) were fed a laboratory
diet and tap water ad libitum. At 10, 17 and 21 weeks after
birth (described briefly as 10-week-old, 17-week-old and
21-week-old, respectively), urine samples of over 5 milli-
liters were collected into tubes continuously over a 12-hour
period; these were screened and cooled on ice. Samples
were frozen and stored at —80°C until use. LEC rats'
conditions were classified as: 10-week-old, before jaundice;
17-week-old, just before jaundice; 21-week-old, after the
onset of jaundice. Wistar rats (2 male and 2 female) at 10
weeks after birth were treated as the control.

Urine Samples from WD Patients

Urine samples from WD patients just after diagnosis
were withdrawn as spot urine in the following way: from
patient A, 5 months before (n=2) and after (n=29) D-Pc
treatment; from patient B, 4 days before and after D-Pc
treatment; from patient C, D and E, one sample each before
D-Pc treatment. Urine samples from healthy child and adult
volunteers were also collected as spot urine.

Holo-Cp was detected by an enzyme-linked im-
munosorbent assay (ELISA) kit with an anti-human Cp
monoclonal antibody (Nissho Inc., Japan).

Copper Analysis

Copper concentrations were determined with an ICP-MS
spectrometer, SPS4500 (Yokogawa Analytical Systems,
Japan). Statistical analysis was camried out using a Mic-
rosoft Excel add-in-tool.

Cu(Il) in urine was detected directly with an ESR
spectrometer, JEOL JES-TE300 with 100 kHz modulation
at room temperature with a quartz flat cell. Both intact
samples and those after ultrafiltration with Millipore
ULTRAFREE® -MC (5000 NMWL filter unit) were
analyzed. The presence of several kinds of ligands for
copper in urine was examined!'> !, The calibration curve
for the determination of copper concentrations was made
with a copper-glutamate (Cu-Glu) mixture (0-0.2 mM
CuCl; and 3-20 mM glutamate in 10 mM phosphate buffer,
pH 7.0) as a copper-amino acids complex standard. A
Mn(IT) marker as reference was also used to calculate the

11123, 2008

parameters go and Ag and to estimate the ESR signal
intensity. The instrumental conditions were: frequency,
9.42 GHz; power, 8.0 mW; modulation amplitude, 1| mT;
time constant, 10 sec; scan rate, 6.7 mT/min.

Cu(Il) was also analyzed with an ion meter equipped
with a cupric electrode, Model 720A (Thermo Orion),
Calibration was performed with 25 ml of 1, 10 and 100 ,M
Cu(NO;) with stirring.

Amino Acids

Total concentrations and compositions of amino acids
were determined with an autoanalyzer, Pico-Tag/AccQ-Tag
amino acids analysis system (Waters) equipped with
Pico-Tag Column (3.9 X 300 mm) and UV-detector for
PITC-derivatives (254 nm).

Glutathione

Total glutathione (GSH + GSSG) concentrations were
determined as
o-phthalaldehyde!’, Aliquots (10 or 50 pl) of samples were
added to 2ml of 0.1 M NaOH then reacted with 20 pl of
o-phthalaldehyde solution (10 mg/ml ethanol) and left for
15-30 min. Fluorescence (Ex. 350 nm, Em. 420 nm) was
measured with a Shimadzu RF-5300 spectrofluorometer.

Detection of reduced glutathione (GSH) was attempted

fluorescent derivative with

using Ellman's reagent, 5,5'-dithiobis -2-nitrobenzoic acid
(DTNB).
Ascorbate, Protein, Glucose and pH

The presence of ascorbic acid, protein and glucose and
pH were measured using test paper, Pretest 4bIl (Wako
Pure Chemical Industries, Ltd., Japan); the former three
parameters reflect DCIP reduction, tetrabromophenol blue
binding and glucose oxidase-peroxidase-o-tolidine colora-
tion, respectively.
Cp Activity!'®

Cp oxidizes o-dianisidine at pH 5.5, and products appear
purple (molar absorption coefficient at 540 nm is 9.6
mM'em™) in strong acid (final 6 M H;S80,). Aliquots (25
) of samples were added to 375 pl of 0.1 M sodium
acetate buffer (pH 5.0) and incubated for 5 min at 30,
then reacted with 0.1 ml of e¢-dianisidine solution (0.25%)
and left for | min (not reacted) or 15-30 min (reacted).
Reactions were stopped and color developed with 1.0 ml of
9 M H,80, Increase of absorbance at 540 nm was
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measured with a Shimadzu MPS-2000 spectrophotometer.
ESR-Spin Trapping of Oxygen Radicals with DMPO

Reactions of the urine or copper-complex with H,O, or
D-Pc were observed by the ESR spin-trapping method using
5,5-dimethyl-1-pyrroline N-oxide (DMPO) as the spin
trap!!”l, The reaction mixture (130 pl) contained 65 pl of
urine or Cu-Glu (0.2 mM CuCl, and 3 mM Glu in 10 mM
phosphate buffer, pH 7.0), 100 mM DMPO and 1 mM
trientine, HgCl,, H,O» or D-Pe, respectively, DMPO-
adducts were observed at room temperature with a quartz
flat cell. A Mn(II) marker as reference was used to calculate
the ESR signal intensity. The instrumental conditions were:
frequency, 9.42 GHz; power, 2.0 mW; modulation amp-
litude, 0.1 mT; time constant, 0.3 sec; scan rate, 2.5
mT/min.

Results

Copper in urine

Copper excretion into the urine analyzed by ICP-MS
increased with the age of the LEC rats as expected. The
ESR signal due to Cu(II) was observed in all urine samples
from the LEC rats (Fig. 1Ab-d) and Wistar rats (Fig. 1Aa).
In all urine samples, pH was neutral or weakly alkaline. The
intensity of the Cu(Il) signal in the urine increased in an
age~-dependant manner in the case of the LEC rats. Figl Ac
indicates that the LEC rats had already excreted large
amounts of copper just before the onset of jaundice,

The ESR signal intensity highly correlates with the ESR
signal height under conditions where the special ligand is
dominant!'® ", which makes the signal line width constant.
The intensity of the Cu(II) signal in the urine was
proportional (’=0.93) to the concentrations of copper
determined with ICP-MS (Fig. 2A): 21-week-old, 15656
»M, n=2 (male only); 17-week-old, 48430 M, n=4;
10-week-old, 14+6 .M, n=4).

Compared to standard Cu(Il) solutions, these ESR
spectra of urine from the rats resemble that of the
copper-amino acid complex, at least the IN30, 2N20
and/or 3N10 chelating pattern (Table D)U'8l; although
measurements of the ESR signal at room temperature used
to result in less variation in gp value and in a narrower Ap
without weak ligands like AcOH, HCOy etc.'. The
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relative affinity of amino acids and chelating agents for Cu
are shown in Fig. 3. In order to obtain maximum intensity,
the ligand-metal ratio had to be over 10. There was no
significant differences in the ESR spectra of the copper
complexes in the following amino acids: Ala, Glu, Gly, His
and Lys, while it was noted that N-g-acetylation of Lys
changed the ESR specira of the Cu-Lys complex (data not
shown).

An identical ESR signal due to Cu(Il) was observed in
several urine samples from patient A (Fig. 1B) and patient
B (data not shown), in contrast with the data from healthy
child and adult volunteers' samples: Cu in their urine were
under the detection limit with both ICP-MS and ESR. In
these patients, the intensity of the Cu(Il) ESR signal
increased after D-Pc treatment. In the case of patient A, the
extensive excretion of Cu continued 2-3 days after a single
dose of D-Pc treatment. The intensity of the Cu(II) signal in
the urine was proportional to the concentrations of copper
determined with ICP-MS to a certain extent (Fig. 2B).
However, no signal was detected when Cu concentrations
were less than 20 uM and there was a difference in the ratio
of ESR signal intensity/ ICP-MS value (p<0.05) between
Fig. 2A and Fig. 2B (n=30, r’=0.34). No effects of the
Hg-treatment and H;0,-treatment of the urine samples were
observed. Ultrafiltration (Mr limit: ca.5,000) of the urine
had no effect upon either the intensity or the spectrum of
the Cu(Tl) signal. These results indicate that the urine
samples contained neither MTs nor Cu(D!'®!'T but the
existence of oligopeptides (whose complex with copper
resembles Cu(IT)-amino acids), the interference effect of
carbonate or carboxylic acids (which reduce the ESR signal
height), and the presence of some ESR-silent species of up
to 20 ,,M of Cu could not be denied.

Amino acids and protein concentrations in urine

The concentrations of total amino acids in the urine
increased with age in the case of the LEC rat. In all cases,
the concentrations of total amino acids were 2 orders of
magnitude higher than the concentrations of copper. A
marked increase in amino acid concentrations was observed
at the onset of hepatitis, whereas no specific amino acids
(e.g. His could be expected), that correlated with copper

concentrations, were observed (Table II). Protein concen-
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Fig.1. ESR spectra due to Cu(lL).

A, ESR spectra of urine from 10-week-o0ld Wistar (a), 10-week-0ld LEC (b), 17-week-old LEC (c) and 21-week-old
LEC (d) male rats.
B, ESR spectra of urine from patient A before (a) and 2 (b), 6 (c) and 17 weeks (d) after D-Pc treatment.

The experimental conditions are described in Materials and Methods.
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Fig. 2. Correlation between concentrations of copper and ESR signal intensity due to Cu(Il) in urine from rats (A) and from
WD patient (B). Statistical analysis was carried out using Microsoft Excel add-in-tool.

Table |. ESR parameters of Cu(II).

The parameters go and Ay were calculated by measuring
Mn(II) marker as refcre:_lce.

Ligand 'LigandfCu “ g0 “ Ag (mT) |
}'my [ w0 J20[ 72 |
trientine 1.1 2.01 8.3
GSSG | 2 205 75
}D-Pcdimer _ 1.2 -6 2.06 | 7.5 |
GSH >3
SIGMACp _ 205 | 7.2 |
LEC rats' urine 2.04 |6.9-8.5 |
IUt'im:frvoﬂ'l patients | 2.04 ‘ 6.9-8.3 |

trations were under the detection limit.

Similarly, no specific amino acids, which correlated with
copper concentrations, were found in the case of WD
patients. The concentrations of total amino acids were 2-3
orders of magnitude higher than the concentrations of
copper. However, amino acid concentrations in the urine
from patient A increased after D-Pc treatment and were
maintained after the decrease in Cu-levels (data not shown).
Glutathione in urine

The concentration of total ghitathione (GSH + GSSG) in
the urine increased with aging in the LEC rats (Table III),

1000
100
10
s
2
e [
3
0.1
0.01
0 50 100 150 200 250
Chelating Agents (uM)
Fig. 3. Copper binding to chelating agents. Reaction

mixture contained 0.1 mM CuCl, in 5 mM
HEPES (pH 7.0). Copper concentrations were
measured in the absence or presence of varied
concentrations of EDTA (@), GSSG (O), His
(a),Glu ([J)or Ala ().

No DTNB-reducing activity in the urine samples was
observed. The results indicate that glutathione increased
with the increasing concentration of Cu in the urine
samples, however, no high correlation between glutathione
levels and the concentration of Cu was observed.

In the case of WD patients, glutathione concentrations
were also low (299 pM £ 136 pM, n=17) before and after

D-Pc treatment, as were Cu concentrations, and no reducing



JRINERREFERR 7 + —F 4 9(1) 1 11~23, 2008

Table II. Content of amino acids in urine from rats (n=1) and from patient A.

Abbreviations are: 21WCM, 21-week-old male LEC rat; 17WCM, 17-week-old male LEC rat; I0WCM, 10-week-old male
LEC rat; 10WWisM, 10-week-old male Wistar rat.

P —— Concentrations (mM)

2IWCM 17TWCM 10WCM 10WWisM Patient A (SD, n=13)
phospho-Ser 1.16 0.00 0.00 0.08 0.17 (0.24)
Asp 0.08 0.01 0.17 0.36 0.03  (0.03)
Glu 6.70 0.04 0.23 0.78 0.18  (0.13)
aminoadipic acid 0.24 0.40 0.03 0.24 0.05 (0.02)

hydroxy-Pro 0.00 0.00 0.00 0.00 nd
phenethylamine (.36 0.06 0.42 0.68 0.09 (0.06)
Ser 4.30 0.21 0.06 0.11 0.10  (0.12)
Gly 3.83 1.84 0.15 0.37 0.90  (0.48)
Gin 14.77 0.00 0.01 0.10 0.25  (0.14)
beta-Ala 0.42 0.00 0.03 0.23 0.06  (0.03)
sarcosine 0.26 0.11 0.20 0.38 0.06 (0.04)
taurine 15.57 0.25 0.37 0.94 1.09  (0.52)
His 2.08 0.08 0.03 0.08 0.50  (0.27)
gamma- aminobutylic acid 0.02 0.02 0.01 0.04 0.03 (0.01)
citrulline 2.88 0.05 0.03 0.06 0.45  (0.30)
Thr 10.74 15.24 0.05 0.10 0.09  (0.06)
Ala 2.34 0.00 0.22 0.45 0.23  (0.11)
beta-aminoisobutylic acid 0.19 0.20 0.03 0.05 2.04  (0.99)
carnosine 0.00 0.14 0.00 0.00 0.12  (0.10)
Arg 0.31 0.05 0.08 0.09 0.01  (0.01)
Pro 0.84 0.14 0.16 0.64 0.03  (0.02)
1-methyl-His 0.92 0.06 0.02 0.00 0.38  (0.40)
Asn 0.00 0.02 0.00 0.00 0.25  (0.10)
3-methyl-His 0.26 0.00 0.01 0.03 0.10  (0.13)
ethanolamine 0.52 0.00 0.21 0.31 0.69  (0.38)
alpha-aminobutylic acid 0.37 0.34 0.02 0.05 0.05  (0.05)
Tyr 1.26 0.02 0.04 0.05 0.09  (0.05)
Val 0.73 0.04 0.05 0.06 0.03  (0.02)
Met 1.15 6.66 0.06 0.14 0.10  (0.06)
cysteic acid 0.17 0.03 0.09 0.11 0.08  (0.01)
cystine 1.47 0.07 0.09 0.25 0.08  (0.05)
Tle 0.45 0.01 0.04 0.05 0.06  (0.03)
Leu 0.72 0.06 0.07 0.06 1.3¢  (0.87)
hydroxy-Lys 1 0.04 0.20 0.01 0.03 0.02 (0.01)
hydroxy-Lys 2 0.02 0.03 0.00 0.02 0.07 (0.03)
Phe 0.39 0.13 0.06 0.05 0.04  (0.02)
Trp 0.07 0.00 0.04 0.07 1.32  (0.99)
ornithine 0.15 0.00 0.00 0.00 0.05  (0.02)
Lys 0.36 0.00 0.05 0.07 0.04  (0.02)

Table lll. Contents of glutathione and amino acids in urine from rats.

Abbreviations are the same as shown in Table IL.

Subjects Concentrations (mM)
21WCM 1TWCM 10WCM 10WWisM
Total copper 0.196 0.044 0.014 0.014
GSH + GSSG 0.56 0.23 0.09 0.18
Total amino acids 76.1 26.5 3.18 7.09
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activity of DTNB was observed. The correlation between
total glutathione levels and the concentration of Cu was
also lower.

Ascorbic acid and Cp activity in urine

Fresh urine samples before jeundice contained millimolar
concentrations of ascorbic acid while only those urine
samples from 21-week-old LEC rat had slightly reduced
DCIP after storage at —80°C. A urine sample from a
21-week-old LEC rat contained detectable amounts of
glucose. None of the urine samples oxidized o-dianisidine.

Concentrations of Cp in human urine samples analyzed
by ELISA were around 1 nM. Thus, the ratio of Cp to
copper was too low to find any correlation between the
concentrations of Cp and copper.

Redox activity of Cu in urine

To further confirm whether copper in urine is not bound
tightly, the effects of chelating agents on urine were studied
(Fig. 4A). The addition of trientine into urine immediately
changed the Cu(II) ESR spectra to that of a Cu(Il)-trientine
complex. D-Pc and GSH eliminated the Cu(Il) signal in
urine, However, the effect of D-Pc was temporary and the
original spectra reappeared at 30 min after the addition of 1
mM D-Pc. Disulfide of D-Pc or GSSG had no effect upon the
Cu(II) ESR spectra in the urine. Similar effects of chelating
agents upon the Cu-Glu mixture (1:15) were also observed
(Fig. 4Bb). The ESR spectra of urine from patients also
resembled that of the copper-amino acid complex (e.g.
Cu-Gly) although slightly differ from that of the urine of
the rats.

ROS produced by samples were measured as DMPO-
OH. Both urine (from a 21-week-old LEC rat, Cu=0.2 mM)
and the Cu-Glu mixture (or Cu-His, Cu-Gly, CuCly)
produced a weak DMPO-OH signal in the reaction with
H,O, (Fig. 5Aa and Ba). On the other hand, the
D-Pc-induced DMPO-OH signal developed in the presence
of urine or the Cu-Glu mixture (or Cu-His, Cu-Gly, CuCl;)
(Fig. 5Ab and Bb), however, the reaction was finished
completely at 10 min after the reaction had started.
GSH-induced DMPO-OH production was not observed,
Similarly, neither trientine-induced nor HgCly-induced
DMPO-OH production was observed.

Similar observations were obtained when urine from a
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21-week-old LEC rat was replaced by Cu-containing urine
from patient A in the experiment system mentioned above.

Discussion

We showed that Cu(Il) was detectable as an ESR signal
in all urine samples from rats and some urine samples from
WD patients. In some cases, an ascorbate-like signal was
also observed simultaneously, although no DCIP-reducing
activity was detected. The concentration of ascorbate in
human urine would, naturally, vary with the diet. However,
even if we take this into consideration, ascorbic acid would
not disrupt the ESR signal intensity due to Cu(Il) or the
determination of copper concentrations. The present finding
are completely different from our previous report on
liver-copper status, where we found that it was almost
always bound to MTs and GSH and thus reduced!'!); copper
in the liver is redox-inactive while copper in the urine
seems not fo be.

Observed ESR spectra indicate that a plausible candidate
for the ligand of copper in urine could be amino acids, at
least those without macromolecules. The relative affinity of
amino acids and chelating agents for Cu(Il) are shown in
Fig. 3. The affinity of amino acids for copper is slightly
lower than chelating agents like EDTA (logK values at
neutral pH are 6 for Gly etc., 9 for His and 18 for EDTA,
respectively). Titration experiments with ESR revealed that
the ratio of Glu/Cu required is over 3 for maximal intensity
of the signal, whilst the ratio of trinetine/Cu is 1. The ratio
of amino acids to copper in the urine was about 100, hence
enough to form a complete copper-amino acid complex. Tt
is possible that no competing ligands in the urine exist.
However, diabetic urine contains high amounts of protease,
which would result in peptiduria and aminoaciduria*?!, If
present in the urine, peptide bonds in polypeptides, such as
thioneins, would not be better ligands than the free alpha
amino-and carboxyl-groups in the amino acids. The con-
centrations of glutathione and protein were rather found to
be lower than the amino acids. The addition of GSSG (at
physiological concentration) into the urine did not change
the ESR spectra of urine. The results agree with the relative
affinity of amino acids and chelating agents for copper (Fig.
3). Reaction of the Cu(Il)-amino acid complex with GSH or
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Fig. 4. Effects of chelating agents upon ESR spectra due to Cu(IL).
A, ESR spectra of urine from 21-week-old LEC rats. Spectra of urine samples in the presence of 1 mM trientine (a), 1
mM D-Pe (b) or | mM GSH (c) were recorded as Fig. 1Ad.
B, ESR spectra of Cu-Ghu complex: a, 0.2 mM CuCl; and 3 mM Glu in 10 mM phosphate buffer (pH 7.0); b, (8) + 1
mM trientine; ¢, d, (a) + 1 mM D-Pe¢ (1 min, 30 min after mixing}; ¢, (a) + 1 mM D-Pc disulfide; f, g, (a) + 1 mM GSH (1
min, 30 min after mixing),
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Fig. 5. Hydroxyl radical formation in the reaction of
H;05 (8) or D-Pc (b) with urine (A) or Cu-Glu
complex (B).
Spectra were recorded immediately after mixing
the urine sample from a 21-week-old LEC rat
(containing 0.1 mM copper as the final co-
ncentration) or a Cu-Glu complex with DMPO
solution. Details of these ESR-spin trapping
experiments are described in Materials and Meth-
ods.

D-P¢ was followed by the ESR method. A complete loss of
the Cu(ll)-amino acid signal required a 3 fold molar excess
of GSH and a 10 fold molar excess of D-Pc to Cu(Il).
One-electron oxidation of thiol compounds by Cu(ll} was
confirmed by the formation of DMPO-thiyl radical adduct.
It has been documented that the p-Pc thiyl radical is more
unstable than the GSH thiyl radical under aerobic condi-
tions®@, Cu(I)-amino acid and -adenine complexes are
redox active® ), With the addition of ascorbic acid into
the Cu-Glo mixture (or Cu-His, Cu-Gly, CuCly), ascorbate
radicals signals were observed (unpublished data); co-
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mpatible with the finding that no substantial amounts of
ascorbate are found in LEC rat urine. Hydroxyl radicals
were detected during the reduction of the Cu-Glu mixture
with H;O, or p-Pc (Fig. 5). Cu-His instead of Cu-Glu also
gave the same results. Furthermore, urine from the rats or
WD patients produced hydroxyl radicals in the reaction
with Hy(; in those cases that contained copper. Again,
these resultz suggest that copper in urine might be redox
active.

The proline effect on liver failure of the LEC rat has
dlready been explained®!). In general, amino acids most
abundant in human urine are Gly, His, Lys and Gln. Our
results indicate that, when specific pattern of amino acids
was not observed, no special event such as degradation of
collagen or MTs had taken place with the onset of hepatitis.
With respect to removing the copper, there were no
gignificant differences among amino acids on chelating
copper at a neutral pH because the ESR spectra of the
copper-amino acid complexes were not affected by the
molecule side chains but only by N-a-acetylation.

LEC rats share a common feature with patients of WD: a
deficiency in ATPase 7B, a copper transporter. In fact, WD
is often initially diagnosed as hepatitis. On the other hand,
monitoring urine copper, serum holo-Cp, Kayser-Fleischer
ring, etc. may support the diagnosis of the disease. One of
the characteristics of WD is an increase of copper excretion
into the urine (>1.6 pmol/day)® and the ESR-detectable
level of copper is over 10 pM. In the present study,
ESR-detectable copper was observed only during pD-Pe
treatment; in particular, extensive excretion of Cu was
observed between 4 and 10 weeks after the beginning of
treatment. This observation matches with the mention in
other previous report=®, Small, bassl excretion of Cu up to
20 ,,M scemed to occur and the level could be varied by
diet. Moreover, inpatients had meal restrictions since they
were hospitalized. Thus, the effectiveness of the diagnosis
at an early stage using ESR would not be high in WD.
Genetic diagnosis, combined with mass screening using a
urine Cp test™ ¥, might be the only definite way at present
to detect the disease before onset.

Renal failure in LEC rats and WD patients may occur
because of heavy metal toxicity on the proximal tmbule, as
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proposed by Nomiyama K et al'® inversely urinary
copper may be the result of oxidative stress in the case of
type 2 diabetes mellitus®*3!], The abnormal accumulation
of copper with age in LEC rat tissue is associated with an
increase of redox active copper, causing oxidative
stress® 2, Copper-and iron-induced Fenton reactions,
which lead to the formation of hydroxyl radicals, may play
an important role in the damage to the liver and kidneys.
D-Pc could amplify this through production of ROS in the
reaction between copper reduced by D-Pc and oxygen,
besides encouragement of copper excretion. However, the
amounts of both D-Pc and D-Pc dimer in any urine samples
were below detection limits by mass-spectrometry analysis
(unpublished data) and ESR analysis. Because excretion of
Cu-D-Pc complex into the urine could not be proved from
our data, the problem of D-Pc (participation upon renal
failure and acceleration of Cu excretion) remains unclear.

Absence of Cp activity in the urine has not yet been
proven, because measurement was performed after storage
at —80°C. Below zero degrees Celsius, inactivation of Cp
may occur. Assuming that inactivation does not occur, the
copper in urine would be predominantly Cp-free, in
contrast with blood in which it is nearly all bound up as Cp.
Protein was detected neither in the urine samples from
21-week-old LEC rats nor in the urine samples from WD
patients. Attempts to determine urinary MTs!**37! indicate
that the maximum amount of urinary MTs would be several
nanomolars, which is insufficient to bind all the copper
molecules that exist in urine (at maximum a few mic-
romolars) even if MTs had been extensively inducted by
accumulated copper in the WD patients or LEC rats. In this
study, the ligand(s) for Cu in the urine samples could not be
identified although the majority of Cu is macromolecule-
free, loosely bound and redox-active.

In conclusion, Cu(ll) was detectable as an ESR signal in
all the urine samples from rats and some of the urine
samples from WD patients. The observed ESR spectra of
urine could be attributed to the emerging of mac-
romolecule-free copper that is redox-active and the ESR
signal intensity of urine due to Cu(Il) may indicate the
degree of Cu-overflow from the liver and/or kidneys.
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Determining the status of copper in the urine of
Long-Evans Cinnamon rats and patients with
Wilson's disease

SHISHIDO Naomi* NAKAYAMA Kenji** NAKAMURA Masao*

Summary

We attempted to determine copper levels and copper states in the urine of WD patients and LEC rats. ESR signals due to
Cu(II) were observed in all urine samples from the LEC and Wistar rats and in some urine samples from the WD patients but
not in the urine samples of healthy human volunteers. There was a good correlation between the intensity of the Cu(II) signal
and Cu levels. The intensity of the Cu(II) signal and amino acid contents in urine increased with age in the case of LEC rats.
In all cases, the concentrations of total amino acids were 2 orders of magnitude higher than the concentrations of copper, and
the content of total glutathione was considerably less than that of amino acids. The intensity of the Cu(II) signal in the urine
and the amount of hydroxyl radical formation were proportional to the concentrations of copper determined with ICP-MS.
Ultrafiltration (Mr limit: ca.5,000) of urine samples did not alter the results of the ESR analysis. Observed ESR spectra of
urine may be attributed to the emergence of macromolecule-free, redox-active copper, while the ESR signal intensity in the

urine due to Cu(Il) may indicate the degree of Cu-overflow from the liver and/or kidneys.

Copper; ESR; Long-Evans Cinnamon rat; Reactive oxygen species; Urine; Wilson's disease

*Department of Chemistry, Asahikawa Medical College, Asahikawa
**Hokkaido Institute of Public Health, Sapporo






JENBERRNZERR 7 + — 7 4 9(1)

Pk L ORIBIC L 2 MEOH VIR fThITE D,
FOFHEZME L CHEE HLA HUR & Hifk L o RIS
£ Y ng WAL T HLA 53T O FHT AT %, HLA 53T
AR 28 (25 AI9FREY S ANGTE)
PHEETAHEHSLMIZLEFL, FLTHLAZ S
AT, 77 A UGFICIRIEEICE L OB (FEIM)
Baoh, ThETROBEALKEOT 20T ThHHHEHR
bbb, b MEREATHLA BAELI—8T AR
1205 A2 1 MlO#ETY,
RIFFZEREZARE L2 L, BEERAaTE 2D
R 2 FE LT E L, EEIcEE2ER
Th, /¥ Fax—FRICBSHERMLTEL ZIZLA
DL, ZOLTICKHEE. NEEL LKL {fFlsh
£ L7z

REOREE, FAMEREROMYFNZH N T,
NEKE &7 2MATHE LBLR2EXRFT=AK
& (P 34) CHEERL, L THEBEAS (PR
1446) CEBLE L, SWLOBLERRHETT.
SEORERTIE, 1 B3IMOBHET, REUHICHD
TBEVWLTRTETHATTFEWE L72S 8 AIZRRH
LTWwWET,
BAZEHT )5 HLA DZRIT, HLASGFDT 3
JBEFIOZICHEL, TLTEUBHIHEETIN
B LUNRESRTF FEERLTWEEFHL A
)L, ZORSF FORRITAEILE DO
EXBELTVWET, BRACHHEEIZR S % HLA-
DR4 %I}t U HLA-DRO Bl |24 &3 AR TF FOBEER
73 BREY (EF—7) zPELKLH, FRD
FFEICiE, B RE LA bNTT., BREARTFF
RUBEEERRTF FO7 I/ BEFIOWEIZIT, #
HEVY—DAFEDHNICL Y EERAVRIEFSTIC

1 24~-25, 2008

EhbE¥TwLEZEE Lo T2AKKTNEE LR
TAH-UN, HEFTEIOBREEZ BIEL, BH0
X TA5L9BE 2w TnEd, #ETENT
OWBJOBBREML L YT, BAHE. X7 F FOBTH
i, BEFHFOMEIRPELZVLOT, —RER
EENEHEE->TVET,

M, BEREOHAEIERRE U~ 7 A DEFET
MELXEMETLMEICEEHB L, EVIIEEZk
MR L T E T, L0 COMETHE
2y AOVER, MR UM ORES 4 O IE
HE LICER LTV ET, ZOERITHAEREWE:
WEBEIHEL LTHERLTWA, BIIEXOHY
LR SHEICL D L ZANAX L, HINEXEY
ERBHEDAZILD, B L BoTwnEd, EHF~
DA% B LRI IZB I ER 24 BHEICL 2
TLE D

INEICTOER - BEROBRIE, KFEOREL LR
ELbDTY, EBRABOBRTELIZZFE2HITT
WY MATWEHRIZH-ThH, FEOFITEDR, K
ELMAEVETNLIHEMFL 7, EHEMOYL
BETHEI T2 L) T FLVFRST, HFLw
W ELZ, ThITUEICHRPIER L IEEL,
BINEXORERZ—FRETAHTLL Y.

WEOT = AR EANHEOREITHhz ) k& h
fenik, RALBRFBOLOBBOBY T TEMEE,
SO T = A FH B D D . BE OB
HEHIZBEWLAT/S—a— pOR NS 2B, T
ZarbhTnhwni ) T, kP LORHRAEHIT
bhgd. REOENEXEFFET = AKKXTIL,
FLwa— b CREZLLVWHDTT,

(ENERRZELEEIR - TRIFR)



JRINERRERFWIFE 7 A — 7 4 9(1) 1 26~33, 2008

BRI ()

JENEFFREMBEC T 2 FRBPa T B Y A 7 AICB 9 2 0B

# W M —* F H

(¥ =)

bl SIS S Sl

ARFZEIL, FREIZBT2MEL Y MEIC X 2 4e LMEARR, BT, FHICBIT2MEE, RARIIC

DWTHKETAZEZHMWE Lz,

FOKRK, 2007TEEOHF L v PEREGRIIE, £y MEBTUOE, FEXREHE LY PO H61.6%AE
BRICER S, EFMD7.6% IERITbhTB ), REORE(L, FAEMBMERICHRE ST T

By EIEs

1 FMU-D I LM ORREZ ST 5 L. £y PATHEN S W HEG0.504D ) 40.7

BRI, 5k y ML ELTISHEEHIA TV, £y PR HMEHEIZ67.3% T, AEE
54 4% BT ALHMELTEY, NAERELOHESEEN TV,
FMIcB T A, BARK IR, TH 1S INAZ43.45 M, BEHEEMAIE25.275 1 TIGEESIL

BAFHDTFALZoTWiz, Tz,

FHRER & NAOBBREZH T 5 & FHliReH & & S ITRAIREL

o TWaHY, BMNIFHL7: ) IRATHRT 2 &, BEREFHICEEVERREERHC2-2TE), BES
B, WEEMERAT A LD B WRRIFANICH T 2 BHREMOBARERHEICRELRL TWwb LR b,

PR E, BB o Mb. FREUG. FAIGE

I. @USIC

LiEiwlt. BEOEREANOBIT, BRAEFPLE
ROBETRIC, ERHEOHEYWESED LR,
DD < A F AUERLBAETE & MiEsE O HE
. WEANDE{BEERELLTwA, /2, DPC
(Diagnosis Procedure Combination ; s 4H) (2 &
LR oL EASH, TALICHIET S
OOREF—FIZEELLR ), BREOHESNA»S
IR MEEANEBITL, BEREIRGIED 2 o
APCEEISNTVEDERIETALEMIELTE
Twbh,

ZOkM, BRMARDS b0 EHRL, A
bD b EI2B T b HSkE TR S 1L 2 TR OB
BEIRfL & FHEY, SROSUYREREEEEETA L

BoTHbllFTIAV, KREIZBVWTIR, FHOHW
b R - BEEBEOBEL, VAIIEFIAY MR
Hiyz L [FRMPBRENREEI AT 4] b [FH5H
MRERY AT L] BHEAZH, EFEERIIBVTD
HEHENR TV, [FRiBEGHRER AT L] T
. PR V2 — v, WAPREMEER. EERT=
¥, BELG. ATOMRCE, BIU, BUEHHRIE
B, £, ThEEELA [FHEDMHETRD R
T4 0, BREE, MRty Mo X 2 HEEEE
8B, EEANED LIC LR IGER D 3 o0 E
EroBRIhTwa,

I. B ®

FRERIC BT 2HEE v MEIC X 26048 L BRI,
BLU, FlicBT 2. HARRIZOWTERRT

UNERAERERE REAEE CRIERAEREE P T R)IERAERE AR



JENBERRNZERR 7 + — 7 4 9(1)

AZLEHWET A,
m. 7 &

1. FSHEBEEATLICDOVWT

Ky AT H2MEORL WL, FIZEHBEEMCHEEZR
Tv5 bDICHRERIET % SPD (Supply Processing
& Distribution ; iDL & & HL) {Lichnz, MR -
SHEOLVFERWIZBVWTOAME, HH, EEEHED
BUEZE Y, RIS EDE Y MEIZ X 28RSO
e . FHBIEHERATICE 21y b EME
MiRoME, BXU, £t biicLicty MRS
DEMMEBEL, FHRAF Va—-kty MY ¥
7SR BHIZLIAZMBORGIAZ Tz b, %
7z, EBAS EEEFER, FAEEErOHEETES
FEMAMEOHE I LGN TH 5, FloKETIE, #H
OHER - HUBEFO MR BHEEHRIBOWM (A%
EWHOMME) #HEE L HIZ, FARTH, ROFH
B E CORMEME . EMEN—R & LATHKREH
Ay POBEFHATRELL L) EEmMOER L
VAT AMEERE L.

1) BaEn

[T mER Y A7 4] 2B 2WHRBEETIE,
THFEAEEE Y i % & O i IR BREEFEA L & | HA500H

LLED— B Bob R 2o S ARE, BRIDURF |2 i B A7,

oy MEHR (UCC/EANI28) &t/ S—a—Fy—)b
RRAT L, PR S - R0 R & & B e
WEo/—a— F2 AT L, FHBLIAERE Lz
FM L FERORTE, BEFRROBEEZIToTWh,

2) MRty MEIZ & % e 3EE

MRy MEIC X B2 EEEB L, FRAF P2 -0
EMRF Y bR, FliE— T L HEHEHD
b, HhEha¥ED [y PE] (cETEHRMEST
90 ABETHR, WRIDOERELY ML OLEW
ZIEIN L THEGE R ATV, PR ORI & B s A
HROANIC L HEBIZE L, MHFPHABIzEY b
TAYDHABRZ ATV RTWVIHIZL TS, D
Ty bEb &I LTI OB IERIIC KD
frbhtTwd,

2. FHEICH T2, BERRECOVWTORF
WA L, FHFE. BIIE - BhF. FEMD
AR BIBAN S ERMOEHERE b & \TEHE
BRAZHML, BHEFHERLLONAEREDDELTF

: 26—33, 2008

WHNCEIR L T2, BIBRETIE, BA ISR
B35 B & Bk < 500 il 0 — KB A Rl &, ERT -
FHEAOWENR ., WAl - AT OAFR, B - B
FELIAY D A3, B - e O MMM AT . E3oKH .
FAERSFORBEIETI2VHOELTWS,
PEEORHEITFMRECEE L, AR, B8R, W
AisErE D, £/, WRHIMEHSER,. ity b
EHER,. ARHEE—BLHNITELZLIICE>TY
5o

V. & R

1. FMEE8. FRFROKR

FEEOFMHIITIEALRML TB Y . 20064 FEEH
1£5,603F, 20074EBE5, 0060 L HEB L T3, HICH
VAFEMELBEO MBI A E (. BALRTED2003
FEREEI00E T H2007TEFEIIT43.7E o TWE, T
7z, 2007T4EEEMICBIT 2 ERENRTIZ, EBRFFAH
7518.7%. TERES3.3% & L A%22.0% % L,
HEBEORIMEIC L 2HREFHROFEMITV 5,

1 #3472 ) OFEFAEEM 1, 20064F BE 11943
20074RBELLTSr & e > THBY | TEELR HbE-H
XaBEEE AL E, 1 REREESEDL2.5%, 1~
2 WEMA%25.6%. 2 ~ 4 WFRE19.0%. 4 ~ 6 REM7.0
%. 6~ 8FFMH3.2%, SKFHLLLE2.6%L > T,
2. #MEtEy MEICK 368 L ERRR
1) #¥ty Meety MMEHE (Y M X 26

i) Kix

FHEHY SHEEH Y AT L HARITIX1BDE v b A
BEICHFAE LT/, BBt 2 EA, 20064F 4 H RIS
Bl B BEE v MEEIZ522, ESGHHEIZ20,471E
Trofze DK, 20074E4A R T681, HE-R28,186/%
B, 20084 4 H 1271478, 30,453 B~ LML
Twh,

e - HHERE T LB LRIDEBERD,
20064EEE DALAE TlE, &y MEET4245E, EXRE Y
FEIE5,6471 v b, S EBUIHER224,528, Wi
316,591 & 2o TWizo @FMDIT.0% 1 v MK
Pirbh, BREATWVWE LY bDOJ HLD62.3% 7K
BRicftiE X R Tz, 20074EEICIX, £y MEET
44078, HE=E v b EIZ6,168€ v b, ESGFEHK
259,437, WEhE373,126 L . FRIEGR ORI PEWEE
Manzdty Mk, WEEE S ITIML Twiz, Fiz,



B ER RS + — 2 A a0)

ERFRETERRELTVWS Y O HOBLE%H
R s T,
2) MBRE

fedricst LAA LW ROREE, 20064E FEA
172,357, Z2007TEEHE2, 2Tk R oTBh, v M
WRE- N (gsnlf) A3 REER. 2008
SEFEDL.4%, 2007EME7.3% & o Tk, E5IT,
&y MO S AR B 20064 REEE <63, 726,
2007428860 5050 FH o Mx,

20064EHE DR E TR 1S KN TS &,
+ o FATER S AR ESE. RO B30 58
e, Ey FAELTILMERESR TS &
&, 00TERETIL, v b PAERE0.0MR0 S £40.7
fEOEE SN, EHEky FALLTLARITES
NV, XOGEEDRT L 2007TEEL R+ 5 &,
EHAEREAED. L 560, S~ L 4 AEH AT L A,
% R AT30.54 540, TR~ X 10 28RN L. S0 &
FFHA G54 4% P LET. AN EMINL T, 7,
ey FAELTHRHAALBEESRP LTV,

v MAOBASRE<NE, £y PRARSOLS
BPLIMEEEP LY, SBTRIEHLEERZS
MHERE DY {RBEWET 27 FAE LT SEEM
hd,

dey PROBETICERRERL L, BliTRETE
BHAWEETRE{MELE b oz DIFFES
3,84 CaEo20.3% £ . 0 ~20%KH1,558
£ (8.2%). 20~40%KRW1.791 (9.5%) T&HDHT W

|1 RO - SRR

£ N 3 & 1#y b&#ih

2006408 | 2007ERE | ZODBSEHE | 2OO7AEME
W G81 714 — —
o o 424 440 - -
Pl MER| 5,647 | 6,160 = -
SmE R | 224,528 | 250,497 3.8 42.1
RO 916,501 | 378126 | 56.1|  60.5
MEARGEE| 172,357 | 1,219 | 0.5 407
WRAAR(%) 8.4 67.3 - -
EEPOER| 1692 | 16,969 3.0 2.8
e rhety| 6,786 60505 | 1.3 9.8

1y PEADERBRERLIE, 2 FATRES LEHEE
AL, HHWRERL, +v FAHETERERT

: 26~-33, 2008

oo BBEHAEN% TR LWE D ITHHEEL
Tl WOTER TR, S(EFH LD
3,033F% (16.5%), 0 ~20%:kMA%001¢F (4.9%).
20~-40% % M027 (5.0%), 100% &ML 5451544
ELY, FRTLESPAERELECLAE2 b
FEEODRELICI D, 200648 1 E220% K100
% B Lo adagd LTnl,

3. FHFEIC BT SRS, MARR

1) FWIA

AWM L AFWNIL, 200648865, 3768 (B
RS, 603EE) |, 20074EHES, 6084 (W HRES, 9966F)
T, PRI 20065 B 233005 M. 20074 K24
{9, 00 F M & o T, 207EECEVTIIER
IR SR A DR INHEERI-BITAMATR Y,
EEMICBVWTLRE2MBERSL TV,

1 %A D ARG RAOESET &5 L, 00N
OFHFLEOB 2% ELHTEIRLE (. X T
20~ 407 MM $26.7%, 40~60GFHFM13.0%,
100~ 2005 H A& T AR OE E Zo TV,

2) NS VIA. R

/1 A b UL, 20054EHE42. 85 M. 20074F
Ei3.95ME, EECHENTE & 154D 1.05[
WL Tw/i, ERAEII, 20064E820.45H, 2007

0 S R
L00% g, m— |

0. B

0%

0%

105G
57 %R EITRE T
aon| I8 5.0 | BORSLEADRMN
e || woos R keoshsRil
= 205 B b4 0%

% Py P g:!wiuﬁﬂ

|
: |
S -

BT e R D

;2 WEAHFEEESTWDUA - A
200841 | 20074REE
FHaEroORFREN ( #F )| 5603 | 5008
NEXHLFHESB(M )| 5376| 05,58
# F & B W& M) 1068 | 110M
£ F ¥ K A(HFHY 2308 2480
£ E ¥ N H(EHMY 1384 1428

— R —



AN B T +—F 4 9(1)

O G0—B00A T
W B0—1005H
O] 100--20075 9
B 20005 H -~

B2 FRDAMRDRL

4E825. 153, 000AME LTk,

ZEMTEHLL 1S FEHNAORAREALD
L, £ - THRM22.65M (WMADB2.2%), ER
B7.70H (17.4%). FEREMEHITNH
(21.9%). MFHIFHH (8.1%), 4RI 4FHE
ToTBD, BERAREE, EHARIS.0FM
(E¥RAO S L023.6%). FEFREHHARE.E
A0 (35.0%), EXRM2.55M (10.1%), oM
HRR7.9EA (31.3%). ARB.2F0T, FH14
BV oRFBERBR.IGAD7IZEEs T,
1) HAMIA. A

XA, EXRERE4OIEN KB s T,
SHEEHARCE L0, EREIrE BRSO
FATALE, BAiCRTESD [XH—RBGRR
s8R ] (144N LN D SPRA T, 35 M,
AR A 158, 4R o, [WARRIL, FH-F
HEHRIB.LEN (MAM45.2%), HEE16.05 M
(21.9%). FeAERMR13.65M (18.6%), &

P 1Y RA - ISR A &M (T
1 1 M b 400 2]

S B

SE ;)
R
m
Sk £ |
o R A
o AR
[wl R
= ERER
CHER

M3 FH1E450NA ERRE

m A

[E. £ )

2633, 208

FEL0.55M (14.4%) Ed-TEY, RER, A
AfER12.95F (EERAO32.4%), EeiRER
HERL.5M (24.1%), ERMART. 15 (12.1%),
HERIAIFH (31.4%) L, BEfREnE L —
B EREADEHRRIYRE ) HDE5.5% L& &
EHh TV,

MBS AR+ BN L LR (1,396
#) ci, B5okB Y LAZ0. 95, HIHEMHL.8
FAT, RATERERRIS5. 1% E50 T, A
TiIHAROWAYTR L, KERHAO S HOTLE%Y
EHTal, EARCRFERIAIA T —BE
HARFEX K E {ERLTWEBERIS o,
4) SRHATA, RH

BEBRFERWAGZ, B 1SR LS (SERA
@A L4, 1% & G, R TREANILE%. BH
12.5%0HET, Chb IBFERTSTFREADZAYE
DTl WAARETAL L, FEROARYEV
O, 2. BNE. ERHBAHT. TR
B R ORI BB, 81430 (iRl
hEEER T,

RN A 1 AR, RN 243, BEo
MicH <, PXEREHLLE, BLAMNPELE(D
Wakx EiF, A, BEAR, 82ARDReT,
BARNTIRAONARE A D L, Hhs Rt

w31 frEEbhE ) - ENRE &8 (T
0 200 ann 500 T

1 sl | = nnt
| s 3 RESEAE S, | 2

e A - = el
Lun“- : 0N i
= | o A
wrn | axeine
zEERD

o

M4 FH1f%A DA, MBS
(KR — R RBRR 4 /€ X)

WISV EN - WERE a4 (TM)
] (1] 10 160 bt} 50 a0k

P

SE A
| e R
= BE R
O e
HEEGM
[N -€R 0N
nied sy g
= ERLW
O

ME FF1FAHLVEA. EERE
(TR LS [ + LA 1 o XA



HINESAETRE 7 +— 54 9(1)

BB, % L AROHEYE L R R, 2
HRAR, B2ARFRL ToTni,

T, FH LB OEA LS EELAE, B
HEAH, BENAH, B2ANOECS <, RN
s L EMENR, 8148, EBAHoRLEN.
BAEAR RN 1 fE D oAPS {, EHRE
PAPEwE-S RS Gh,

5} PR & DA

FHEFNME NI LS EATARE, 1
REMARMNATT.00H, 1 —-2REM34.30H, 246
Bi58. 55 M, SEREELL193.7TAHER ST, 2
7. FH - BROACDWTY, B7TERTEEBYL
REAE£#LI.3AFH. 1~-2RE25.25H, sRmMELE

BB WEA - RN

1, Bog
=

ol (B )

2, BoD i, tan B0 ]

1, 000

W

wadldl A |HL

iz

oA &M
o O A

&

B AN

Bz AN
B RLR
e W LR
A - T
BRI W
i E R
" W
Ly ]
T i A

2633, 208

121.0FME, 5L G FHEERE &S ICHARS
o Twvin,

FHEALL, FHH, RRACAESOINNE, W
FOEMHITA £ HTERERE R, AR LR
Eh, FEHISREERTL A (AN ks
hTwis, —“HFTENRREAS L, W2EROLO
PHIRKERRALALDEITbh TS, £2T.
FWE L ACRBRL N TS L, PRI DA,
BXOF, PRGN EFE - RIREOENIAO NI,
FhEFhr=0.50"", r=0.68"" LHELERY
AL, REWIc bRl L b cEAYFS (ot
Eobfblrof, T, DXRELZO2WTHr=
0.43** L= ¥ RALoHMEA LR,

BRI TWI S A - SR

el (1)

1] 1, ol

o A

#

BIFEE DA
uu#gtn!!!ml

M6 WRFANEA - EHERH. FHLFHCIA - ERRA

1R FH - RRIEA, 1RRLSED PN - B

FE - BERA

1854y THRERN

{FH)
2,000

(R
12

1,500

1,

]

m7

1 fE R o - A
) A 1 P 5 b o - LR,
—— 1L PRNM

FHRNES

FWiRMRK DR 1 L7 ) FH - MBENA. 1 RESA DR - BEHILA



JENBERRNZERR 7 + — 7 4 9(1)

V. ® ¥

1. #¥tEy MEBHEIC & 2 ¥BOR=(L

FHRIEIZ BT 5 FEMOFER 7 547 LRER, Wik
DEFFT. HEMEORFGE KB FHO) bO
10.7% 2B LT, £y FES EIZL72FH
BT OB EHER . FAROMEHERAD Ly MhEhn
FHEROANE AT HEL, BEEELA-Z ik
D, MENFERBERIEOHIRIRON TS, FEE
IZ2007T4EHE CIREFMDIT.6% Ik v MMEETIThbh
THBYN, EBOREA, FlHafsEmIcsitt s
FTwa,

2. FARICLIMELEY FOREL

20064EEEIC BT B v MEIC X b #efif Sh B
SERERRIIM. A% TH o725, 2y FRliIcky PA
RO RRI L BET LoRR, £y A SRR
20% A5 A5 5, 20~40% KiMAMIMEASE L TVvrz.
WaEHEOEVEy PABRORBELEHBL L,
20| PL EfER L7268y P RMRIZEY PRSI
FHRRZ T 5 L, 20%KiHHTHE~997 & B FF4E
Ly ¥72, 100% %RZ 5 MEDPT3REFEL TV,
INRLIZML, YAZTAY ALY N ELELDGSEE
ZRLEVELEY POOHIBR, T, HEEBOHIH
fTolce 7o, MAEATL0%EBRZ AW HICOV
TIEHEMROENE "5 RAEL 217> 7. £OE.
20074E BE DI AAISRRIX67.3% &, 2006455 & B L
MELTEY, £y PAYROEAEL LB L THT
b, 20% Fi O b H # & H20064F K28 . 6% A & 20074F
BE21.3%~, 100%ROHEH2.0%550.8% L%,
RELOHMESFENLEVR S,

3. FH BB VIRA

BB FMIA T, %158, EEAF, B
WEL, PRS- ThREBET AL, 81408, M
ML, BIENBONE 2o T, 5612, FHif
Ref 1 BRIz DIRA L LTARB E, F1HE, B
ARE, TERE, AN OIEE 20, TR L 44
72 ) TIIRASEN DS, TR E 1 K472 ) TR
HOBCFHROFMESFEZVRBIE . BRBICLD
ENALNLS,

FATREI & A, B L, R & FH - BB
IZ G BEATEED & /=5, e X 250 V2 o407 Lie 7 24
720 TOFH - REBERAZMTLTAS L, 1FH%

: 26—33, 2008

WA524.977 M, 1~ 2BEf17.45 M, 2~ 4 K14.6
JiM, 8RR EIL.8HM &, K& & b IC 1 kY
TeORANRL R oTHB Y, HARMY/ ) Tl
TA5E, BEOBWERICEEVWERIGHL 2o
TWa Z Ehbholz, FRROZHT & FARkH &I
ERICOVWT TG bR CHRERY ., FW1R
WA IEiE, 1 BERERWAT16. 451, 1~ 2 B
11.365M, 2~4KM8.45M, 8EMUE6.5HM L,
PIATFAHE 1 % 1 AR =€ 25F CRE TS
DTHNE, HHORWFH LD bAWFMEEH (X
ML) AFRBEL B wIERE ko7, B
Rl 2B X SFMNE, MENFHC RSB SEOB#R
%<, 7, BEBEHPF—LL0oTITH D
D, BED) A7 FENFH, BELRGEHEHTS
LOHE L, NGOV TIRBHEMIC BT 5 EM
BBV THFMEINEREGATHELEZEZLR,
i, R, WBRFORMENZZO-IR PEEED
HoRE, FEPLETHLEALNS,

V. & &

FHREBICBT BHH L v MEIC X 28046 &R,
BLU, FIcBT 008, BAREICOWTHRRT
AHAZLEZBEMLL, LTOKERER.,

« 20084E 4 AR CTI4EREDO Ly M BEEINLTS
D\ 20074EBEICIE 2 FMDIT.6% It D3 fr b,
BEHNDIBED61.6%, MOFEIERICHFRAIATY
sl

« 20074EE OB ORBIE, 1 FHFHU72 Y 60,544
ty PAELTERIN, €05 H40.7H2#EH
L, &5ty M E LT8R STV,

o T4l 1 {472 OFENAIZ43.475 1, EERAIE
25. 25T, INEEHIZIS.IFHDOTIALE-T
Wiz,

« WAEHROKVE Y MIow T, 20EL E#EH L
oy PERRICABTORE L 21T 2R/ %, 2007
SERE DT AHRIZ67.3% &, 20064E5E54.4% & I
ELEELTEY, £/ £y PABRKOMAER
HBLTHTYH, 20%Ki#EDmEHEV28.6%05
21.3%~ WA L, RE LR FENL,

o FATRERD L MU, B LY, TR & FH - BREMIX
ADMISIEELMMER L, 5 - BB owDb
W BEAMNALL, FRREHE & BIZELEoTWA,



JBINBEREERIE 7 + — F 4 9(1)

LA LA, BATREY /) CHBed 5 L Ere
Fifi % LR L AT ) PFRITE (., B REM,
Wat TSI LS VERBFENICBI 2%
B ORI I SRE S H B Z L BB SRz,

W

Az T Lsilhizh), VAT LADORSE - EE
TR EWEREWEERRESH I v 72 AKiEE. &
WILH, AERAOFRICER#HBLETET,

SEXR

1) Slist—, FH B, #IET, #A2, &I
Z, MEBA ; DEMEFEY AT AMEOBE (5B
—#) —PBEA SPD DHA L P HHMHERY AT
AAEANIT 725047 —, 1TEBERFHIEHRY &2 4

: 26—33, 2008

v MEBPT SRR O, 92-95, 20064

2) FH B, BIET, FHER, RUM—, #E
A, IHEE ) WRIEMRR AT A5 R 2
AFEMBEORENEE, HAFWHEZERE, Vol.28
No.2 22-25, 20074F

3) SElliwli—, FEE, AT, HEARS, ke
, HRILM, HEBA; FHEMAATAICLS
TR E R RIL DO KR, HEMR, No.395 2007411
H%5114-117, 20074

4) SFH #, BIET, HENALY, HEHELT,
BEEAE, KB, Sls—, MERA, &E
IR, AR AR EE AT AT %
Mwizty MEBEHOREL, HERFRERSEE,
Vol.29 No.l 25-28, 20084



JRJNERREFERTR T + —F 4 9(1)  :26~33, 2008

Analysis of the Surgical Material Management System at the
Operation Department of Asahikawa Medical College Hospital

SHIBAYAMA Junichi* HIRATA Satoshi** SEGAWA Sumiko™**

Summary

The objective of this study is to discuss the current situation of supply and use of surgical material sets, and the situations
of income and expenses for each surgical procedure.

As a result, it was found that in fiscal 2007, 440 kinds of surgical material sets, that is, 61.6% of registered sets as of the
end of the year, were actually used, and supplied for 97.6% of all surgeries. This indicates that surgical material sets
contribute to the streamlining of processes and the shortening of preparation time for each surgery. When surgical materials
used for each surgery were analyzed, it was found that 40.7 out of 60.5 surgical materials in a set were used on average and
9.8 materials not included in a set was used on average. The rate of use of surgical materials in a set was 67.3%, which is
higher than 54.4% in the previous year, showing the effects of re-selection of surgical materials in sets.

With regard to the income and expenses at the operation department, the average income per surgery was 434,000 yen, the
primary cost was 252,000 yen, and the balance was +181,000 yen. In addition, the analysis of the relation between surgery
hours and income indicates that as surgery hours increase, income increases, but income per unit time is higher in shorter
operations than in longer operations. It can be said that there remain some problems with the estimation of technical fees in

the medical service fee system for longer operations, in which advanced techniques and apparatus are used.

Medical material management, Packaging of medical materials, Surgical costs, Income and expenditure
due to surgery

* Asahikawa Medical College Hospital, Department of Management Planning
** Asahikawa Medical College Hospital, Surgical Operation Center
** * Asahikawa Medical College Hospital, Nursing Department
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The Learning Gained by Nursing Students through
a Simulated Clinical Setting in Environmental Structuring

MASUDA Yumiko*, ICHDO Akemi*, TAKAOKA Tetsuko**

Summary

The aim of this study was to identify the leaming gained by nursing students through a simulated clinical setting in a class
of a fundamental nursing techniques course. Of 59 freshman nursing students on a four-year college course, 58 agreed to
cooperate in this study as subjects. The situation in the simulated clinical setting involved a wheelchair patient who used
in-bed toileting and had left the bed for a examination; the learning task was to improve the patient's bedside environment.
The students addressed the task and submitted reports on what they learned from it.

As materials from the task reports, 265 contexts were collected, of which 169 that described what students had learned
through the task were treated as the data to be analyzed. As a result of data analysis, nine categories and 51 sub-categories
were extracted.

All the learning goals were included in the extracted categories. The results were characterized by the effects of learning
in groups. This study clarified that learning by experiencing a simulated clinical setting provided students with a variety of
learning effects, including enhancement of the understanding of knowledge acquired in lectures.

a simulated clinical setting, environmental structuring, nursing students.

* Asahikawa Medical College, Department of Nursing
* *Nayoro City University, Faculty of Health and Welfare Science, Department of Nursing
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BREL LR LA, £, SEAM6.275 TR
50 kDa DY 7T NVOBERKBEOTFRICL > TR
P L7

[ER e SEORE]

K CIE, REMBERORRBER A V=X0%
BET A0, FRdvrdF—BIRESENTT,
FORBEBOTEF O V25— ¥ EBRMICEN
TR LHME (YK34) Z2HW TR, KB LER
BRI YK LS T35 o7 EFEBEEEL
el btdb, LRIV 2POFO I &I —
VHFELTVEILIbds, 2O H, KEED
FHECLoTh (LI BOFOIL v F+—POR
BRVERL, 1EOREARSRI LTSI LHH
blpbol, 2O ki, KB LEEMCEBITSF
Oy e — RIS L, SERERREE
ORBL LEEL T2 TRESTRBRSNS,

EFRTCRZE N KREBECHS L TWETF
0yt —¥OEkr ERNICHET 285, &
BEEXBROBO THYLEREL RN 2, Tk
5 REHOBREOEZDIZR, chboFOy ¥ F—
CEFAETAILFARTRTH L, 4%, choboTF
vy - ¥EREMCARL, KBLEERRO
BRI VT FrY 3+ — ¥ L AREORER
BROEEZHLPICTETFETH S,

6) HPV BRE7ERR ¢ RFZEHAN CENPC O

&L TOMERN
MRARE FE) &
th& X
e 8-
M ¥

[z Er]

EMER—2"TAL VR HPV) X, 25K —37 4
WARNCHES R, EMPAICS O, AESRED
W¥ELEICHEARE L, BEEBET 5, 197044F X
h MEFOHBEEFICE TR ITPI. FHEE.
100ESD LoRicaEEhTwd, HPV O b
% HPV1, 5, 8, 14, 20, 21, 25, 47RI%) &
RELMETh, FPERYORMICEERLIEEZR
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Wt E, oMol (HPVA, 11, 16, 18, 31, 33,

35, 39, 41-45, 51, 52, 46, 58, 59, 6B, TOH) K
HE - M TR, ERBITERL, REI LY
n—voERELeERabEY, I, TEERLD
RELFEEIhTWS, HPY koA =X aiz
2w Tk, HPV @ B6, ET RO AK oK £
. HROFEEIIESFLTVwa I LFEESh T
. HEPVIIO-V A S ) A HICHHE
EhtTwnh, -V AZEOHPV &, REI ¥V~
2RI NEE oREMEHERTVE, —H, AT
AZEOHPY RRES P O—<hbiTk Al
SRLvd, THESOREIEMAES T HERENR
AL anTwna, REAEIIEEEO BV E
BMEE LD, HWRE, SEFOTFEHEDEN
PEBINLTVE, o TRRETEN/VAZHD
HFV18 8 B7 O TR BH T 4700 HPY1S
HWET Lo THBRAROAE R T o7,

[ EE]
Yeast Two-Hybrld systen (2 X 5 HPYIE B E7 W E
el T2 AinT oMz
n) HPVIEETDNA @ plemid pDESTIZ ~0 ¥ Tt—=
¥
TEHEHMRN: DelLa 53 MBA 5 DNA B L,
PCRE - THPVIRE? DNA % & & L plasmid
pDEST32 ~, RBEODHSz ¥ AV THFIo—=
¥4 %, Bl plesmid pDEST32-HPVISE? ML
Wil A ShRETEFTRIALTwEdERY,
Western blot E: 12 THERET &,
h) fetal brain cDNA Tbrery &0 plaamid pPCRE -~ 7
O—=>%
figal brain mRNA 1T lifs technolopy #H.X §EA L7-5
VYRS FAT—Lus 2 P s T3S 4T
25d (ACK) FF AT — AT DNA 22T 5,
&R 5 h7- cDNA iZ BEcoRINotl-8all 7 #7 ¥ — & ¢
T &, LI DNA ¥ plasmid pPC86 ~ABE O
DHSa #HwTH 722 —=%# L, pPCs6-fitul braln
cDNA library 2 EB¥T 5.
c) pDESTI2-HPVIEE7? > B #ff MaV203 ~ ¢ trans-
formation
Competert MaV203 £ fEf#R. WECE- T plaamid
pDESTI2-HPVISET ¥ M v* T tramsformation L., SC-

4574, 2008

Leu plate i T =— MaV203 (pDEST3Z-HPV1SET)
OERETH o
d) pPCafifetal brain  cDNA  libeary @) MaV203

(pDESTA2-HPV18ET7) ~¢ teansformation

12.5,g® pPCB6-fetal bruin cDNA Hbrary plasmid v
T % BB Mav203 (pDEST32-HFVISE7) @ transforms-
tinn T 47\, 258 @ 1500 SC-Len-Trp-Hint AT plate |
TINTITEORFMAIE L, replica clean ¥To T3 6
0TI TTARMER L., MRTAo0=——%LT®
SRS,
e) HPVIRE? L #HEFEH 5 k=T OE

AL T=—% SCLeg-Trp plats F730TICT
AR MR, mplica clean 2477, BIREETH
% SC-Leu-Trp-Ura plate, SC-Len-Trp+H)2%5F0A. plate,
SCLan-Trp-His+3AT plate, & 5 12 X-Gal Amay O
OF4oriE L7 YPAD plae ET30TCICT
UREERT 5. o 3 BEHOBRE# 2 oplica
clesa {7 T, 85 1RREEETITIE T4ERE
WY 5, SC-Len-Trp-Ura plate, SC-Lew-Trp- Hin+3AT
plaee - THW L, SCLep-Trp+02%SFOA plate 7%
#LAVIU =~ HIVIER? AR T ERR
EFTHL,

[ ]

1:8pvElls BT EEHEEEMRBTSRETELT
¢ MEBEDNA 2 4 73 ) = LI SXIPEG
transformants Z A &V — = ¥ L7, pPCRE vector
@ ingerc @ 4 H @ primer ¥ H v T PCR & 7710,
fragmest gize O L b QP E Haelll, Abl b= Lk
LMy — kL (Figoel). REBH14ME
ORBRET T AZE LA

PCR amplifcaiion and Maclll digestion of camdidate ¢loyes

100 s s

S x‘“x..

- o -

Figure 1
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IDAPR2 2 Lz F v a7 7 — Y0451k
REILICE Do TWAZLEEZRBTELNDTH S
(1,2)s $7°, %207 7 —IPRBIEZEDOHLE L
HFA BT VL B ANFROAFERER KT 7IVR
Ty AT FVIZOVWT H DAPI2 24 L2
FrWHPBELR#A R TIL2WE L, vYA

SRR E TV TIREH 2 MDL-1 @ FRSED 51,

BARTEICBWTY 207 7 — Y O MDL-1/DAP12
P SPDEEE LTWATREMEFELLNA(3,4).
Chen 5 iF T BIE T v 787 4 Vv X O RERBHENIC
MDL-1 2R ICEE 2 E# 2H-o TWwa Z L 2

L7z(5)e BLEX Y, MDL-1 ORIz THRETT %
& B E AN OF /G REREE LS LT
EETHL,

B2 27R¥ £ 9 12 MDL-1 D#REZ BEI 4 A 2012
FTARBTNVA=ZT UNLARY —% HWw T, N354.1,
N20.7, N16.10 D=8 DH~ 7 A MDL-1 €./ 7 10—
+ VHi4k # 87 L 72, N354.1 i3 MDL-1L @ 4 % N20.
7, N16.10 i¥ MDL-1L/S D 5 % ik + 5, MDL-1 |E
WTFhOTA V7 +—bbRIE, B8, ~v7 a7 7—
T EREREB L P OICBEASRO LN, FRICER
TREOERBBFEICHADDLRoTWVWE, Thb
DEEF L 1 3E - THRIR, 1) » 23 ¢li MDL-1 @388
BlatALrFEOOL Lo, TR EETREEE
2207 7—VI2B817 5 MDL1 I FHICBITAELD
I HEVFTRTH Y, HITHEHE L oMEkoR
WG LTWwWADTIE 2w EEZ BN, KIZ
RAGEHTO LoOMEY 71y P MDL-1 285
LTWwahziaf L7z (K3), MDL-1 i35 @it D
Gr-14CD11b+ DIFHERIZFEF ICH L BBAL TWS S
ENBHS R E oz, 2Dk XFHBMRICIBVYTIE
MDL-1 DFERHEBO e oz, F4H 7V 2L —
Few Yy ACHEBEEREST A LI DV FEIALIT T
RICBWT S MDL-1 0 WEBFED LN (B
3)e

MDL-1 {2 DAP12 £ DR EFHA LR TV 5 A4 [0
KAIZEHICDAPR2 DIERNIZRIZY)NK LET F —
C&BTHEV I VEFE L THSRTWS DAPLO
EDREICHLTORIFEZTo7 (K4) BERENT
YIZMDL-IL, MDL-IS D=2ND7 AV 7+ —Alk L
bIZDAPI2 DAL 5P DAPI0 2 &4 T 5 2 L AtH
Lk oz, DAPI2 L DAPIO X3 FNFNTHD

: 45—-78, 2008

TFIEERRFE ) LD D 2DEETFD
BT IZ & o T MDL-1 OBRESRBI STV AT
HEMFEZ OIS,

KIZMDL-1 D #RE % B3T3 % 72912 32Dcl3 % ]
WT MDL-1 FIBIC X 544 b £ » O EAERZBE
L7 32DcBIEE/H 4 P ROMBEHTH Y, G-
CSFRIBMIZ X D HBAZILT B LMo TW
%o 32Dc3 {3 EERIF 0 KT T3 MDL-1 ORH 370
5% VA G-CSF RIBIC & b iFh B~ 3kicoh
TMDL-1 DRBMMET 2, COMBERET LD
MDL-1 #Z4F 3 5 Z £ 12 & ) mRNA LX)V T IP-10,
RANTES, MDC DB D LR FZDH LNz, E5I2
TLR4 D) % ¥ FTHAHLPS ZFARICKBICIMZ 5
Z iz & 1, synergistic |~ RANTES & MDC @31 7z
BAFBOOGNT (W5). TLRIZBRREIHEHRIC
EELBE LR LTS, MDL-1 ik TLR L
[ L CREHeBH 2 & HARGE M O D DRFZRAL
TWAHIENPRREND, F/z, TP-10, RANTES i3 ¥
A7 1 REILEIZMDC X7 1 7 2 FEREICHELS
MbhhhsLEbhTwA D MDL-1 I HAKE
DHLZHLTHEREICOHE LTV ATRERSD S,
41412 DAP12, DAP10 (2 L A2 R EFTFOMEWHITIC X
%5 MDL-1 D#REDZE, F7-RK7ZAHTH S MDL-1
DVH Y FOREL EETo TV FETH 5,

1. Aoki N, Kimura S, Takiyama Y, Atsuta Y, Abe A,
Sato K, Katagiri M. The role of the DAP 12 signal in
mouse myeloid differentiation. J Immunol. 2000 Oct
1;165(7):3790-6.

2. Aoki N, Kimura S, Oikawa K, Nochi H, Atsuta Y,
Kobayashi H, Sato K, Katagiri M.DAP12 ITAM motif
regulates differentiation and apoptosis in M1 leukemia
cells.Biochem Biophys Res Commun. 2002 Feb 22;291
(2):296-304.

3. Nochi H, Aoki N, Oikawa K, Yanai M, Takiyama Y,
Atsuta Y, Kobayashi H, Sato K, Tateno M, Matsuno T,
Katagiri M, Xing Z, Kimura 8. Modul ation of hepatic
granulomatous responses by transgene expression of
DAPI12 or TREM-1-Ig molecules. Am ] Pathol.2003
Apr;162(4):1191-201.

4 . Aoki N, Zganiacz A, Margetts P, Xing Z, Differential
regulation of DAPI2 and molecules associated with
DAPI2 during host responses to mycobacterial infec-
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tion.Infect Immun. 2004 May;72

5. Chen ST, Lin YL, Huang MT, Wu MF, Cheng SC, Lei
HY, Lee CK, Chiou TW, Wong CH, Hsieh SL. CLEC5A
is critical for dengue-virus-induced lethal disease. Na-
ture. 2008 May 29;453(7195):672-6. Epub 2008 May 21

8) RIWATITERFEFRAFMUCKLZ/1N1 TIVIR
b E U EBEAERNOES

MARERE K RE
[MREERLB1Y]

EREIWE L TOMEHPEESNTWAERLAT
VFE F (FA) X, #4200 b ECTRAMCESH
LTWa R S ). BRERPIZOET LI ER
TERVHWETH 5. ESNTIRYE—VRKERICEHM
ENTVAZ LRERIZBWT BRSO3 Uk
BEH M IZ FA OBBHBAREICITbRTW 2 LA H5E
EhTwh,

BEHD FA ORECOIFEE T 2 BIWERTIZ, 8
KICFAKBEREAWCCTRIECRELHE. B
JRoZAL, BER, HREELHEEEOHBELBEL
T TEHHIEETIIHO PR MELXBO oo
HLTWwE, —FTRLIE, KB FA FinfTE % H
WERORE~Y Y A L), FTHHLEICBTHILE
PIRHE D O Bl OB FA 28, B X UBAME
BORBL L) THHLE~NORBLRA L, 0F
D BGHEDENZ L) FERORHALSRE L Z LA
L kholz. BAMBERAODRERR Effe Y
WEr B2 LPRBENLEZEDPS, RMORE
HHERD 7212 FA SHERmDOFEN: (B L REeH)
OV TOMREOLERFRE o TV, £ZT, R4
13 FA &4 &5 245 L7 FA dsNfe £ LR o
B#BE5L, BEOHRREOHLTH S, T VK
(PP) V] ¥ 78ERAD B % N AT L 720

[(FART5 )

B6C3F1 M~ 7 A 12 FA i INER (100 mg/kg/day
ML) 2fEsk L., 50HBEOERS L. HRSHEKT
%, WEEEOPLE 2D IgAHKIZO W T, Hilg
FEME, mME, BLIUPPHIfREREFFO GARE
ELISA B {Z THIE L7ze RBIEEDEFIZOWVTIE,
JELHI B % B v 72 1) > 73NEK subpopulation @ AT, 1L
WREIE SR e R O FEAI I PP 1) > /¥ER @D subpopulation @

1 45~178, 2008

B E T 720 ANNN—THIlLD /YT ~ A 14 PP Y
Bi 3 Lifith o IL-4 B X U IFN-y % ELISA 12 THlE
L7zo REBSRscmiflic 252520 F X Vi
MEBIUCAKBZZY FrFL 71 —KTHEL.,
EBEPOLY FrEV v BEHIE LS

[RERR & EE]

AR )~ 733k @ subpopulation AT (1) ¥ 2 3EkFE
BBOSHKREFAL) Tix, CD4EM ) » 338k,
CD8 [ 733k, B £ U CD4/CD8 tEofiTh b =
FO—EE, BRBREMICAERLEERD o, —
H. HLE D PP 1) ¥ 3ERD subpopulation T T,
CD8 M%) » NERPBBEHTHEISHA L (p<0.05).
CD4/CD8 7SR ERECAHE ICHINL 72 (p<0.05),
CD4 [t %8R, B & U B220 ) » SBRIGHHE
MTEXFTOLH o7, PPHIIED mitogen #| # % D
BELEROY A M2 A oWz, BERETILY
BRRELBHENLDDDOHFEXEII A 272, IFN-
YIETHMICEL RO o7z, HLEREDOHLH
RS gAEE - WX, 3 PO —VE
ICHB L TREFEOMEF THEIET (p<0.001)
L. EEPIZBWTHBAE (p<0.1) 2R L7
PPICBVWTIRAEEEZBDO LD o2, HILEESRHE
FOLY F MY BER, NETIITEERICEELR
Whdof (2 ba—VE:0.93+0.88 pg/ml, B
FEAF  0.560.77 pg/ml) . KI5 CI1IBRER: Txf RE
ICHBRLTZ Y FRF U ViRESARICBT LA (p<
0.01),

AL > 1) > 73%k subpopulation Tid FAB&EIC X 2
BB %o 2h, RFOMBEEORIRTS
5 PPAlfaTId, HEETTERBER L, FAROR
BIZ X B2BAME ORI & A RERNOEEIZFHR
DRERERTHLE L Lk ofzs L LD OHEEA
BRI EIEVWA, BESAZBEIOTY) Vidie
B O % U T homing = & ) HEMBEICEY &
FORBEP ST ENE, COTLIZFAREIZLD
RS, Mo L THHtEoA LT EFIC
B SR R L7z,

HIEGEICBVWTEER A HiEE, WHICEE
EZITAELHEESNL PP, PPRLEFICBiTTHM
(i) . M2 5 TC ORI 12 R S Homing # (2
HLBEAICWEN b0 AL - RED 3> T
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VoW TR Lz, BEPD IgA BRI &
CENABERBO Lo IOV TIRIBERIC
SNzt PHES TOMRBTHA 2 BR ICI5H S
NTESAEBIC R o LTSN 5, L LEIDS
i IgA DEFE 255 FABOREIC X A HH%
BAOKEHFEE DL otz MO IgA DEELE -
SR OBIH G, SHMEERIC RS 52 EEERN O
YFREFEIVERRELIEY, SHOERPSII-LF
MY VIREL IgA A - FWORL & OB
BHOEPCIRR SR ol $ERE Y BEAMBRKA I
DHIRFR 7 LAV F—PFR IR TV ERESATY
A%, SEIOWETIIANAA—-THIFBO Y 4 T35 ~
AR LB Dol PPTOYA M A A VJE
EIZOoWTERSEOFME NP LETH L,

[%&8]

DEDE ) ICRADPERLEWVIREDFA ZEHY
AR ATTRIC B AT RN D D . £ DR DRI
2 sE LB WERIC BV ORIREEAAN O REAR
Rashlehb, BebEmbOFAGFHMIIHT
ARERDOFEIRHPEZ I NS,

9) BMEREBEICETI A 4Ky 7o FO~

LOME
—TF T 4 B bhA B ET DML AR —
MERERE Il E#H
REMES

R5iEA=]: b))
AR, BERRR, B 7 L ORI R
(CKD) BEHFHEML TWwa, $ICMBEETBEK
ZEAMIMO— B EDVBEWBHTANEEZ, »h 5
R b BEIC 12 TRH (BERBEREDR 4 %)
IZEL, ZORCHEREREARLOERBICEETS D
DBV, —BAOICBWTIE, AF¥E)yZ27IVF
0—2A (MetS) %0 HEEREDEEL RET
ELTHEESRTWSA, CKD BEITBIT 2 MetS
BILUTF 4RI A A4 ¥ 2407 BREHEHTE

I 2 B,

AWFETIZ, CKD BF, FICmEEHBH BT
HHREHEEHROBK, BLUMET 71 K12 F
v, EERFEEF (TNF-a), EEEECRP LAV E
DT FARTA bAA4ALOMEEHRE L, CKD &

: 45—-78, 2008

HIZBITA MetS ORERRESETRHL, Hiokis
R RS A LR HMNE LT,

[frEAZ*]

WEEB X OB I BV T, B ET RS
2174 (BYE128%. PHEROIR) LRI, HL~
v CT W% b ONEAEIATE L (Visceral fat area: VFA)
B & UK THRIFEA (Subcutaneous fat area: SFA) #
BISE Ly PRI B 2 05 o 8 2 BRAE S %0 KIS,
VFA &, SFA, fEF. BMI, mF. fBE. #AHSED
BHENTA—5 LOBEERET 5, E512, MK
TTARRIFVIRE, GO TERTTAFAIF ViR
BE. TNF-a, FR&EE CRP % ELISA THI%E L. WIRIE
Pitf e OMEZ R L, MBEFEZICBITS
MetS OFFREMEH 2 BiE L 7=,

EHiL, b=y - TrId 7oy v REEE, TV
T LT, A¥F v ORIRIC X B AR
BIOTTFAERYA ML o~ Bria L, M
EHTBFZITBIT 5 MetS 1233 5 HAREE DR % B
H/L7.

& 5]

CT Wij{§ % F\» 72 VFA 3 X U SFA % HllE L -85 5.
20054F 4 T RZ ENTERAE D MetS BT DH
% VFA Z100cat > ARG TG AR L 1L, HHT30%.
TMTIZI8% IZED 7z, & 51T, VFA $5100cm? |24
W4 7 BMI (3 B HT22.6kg/nf, KHET23.5kg/nf,
EBLEL—KAOIKBTLEHOER (BMI=25kg
/nt) EDEWHEMEE R L7z, —7, VFA #%100cdf 12
AT 2B, S T85. len, KHET88.6em & DA
E D MetS DB WrdHE B L - % R L7z

VFA L BEF L OMBITIX, VFA X, WTFhbF
# |=, SFA (R=0.614), BMI (R=0.630)., JE@H (R-
0.711), ¥R (TG) (R=0.474), ¥ (B=1.
#=0) (R=0.181) & IE®, HDL-C (R=-0.338), IfL
W7 74 KRR FME (R=—0.499) BIUHFT
k774 KA 2 F M (R=—0.511). BHE (R=—
0.181) &IZAOHMMER LIz, &5 ICEREIRFEITO
FER, VFA Ioxf L, SFA, ., . TG, &4 T &
TTFA4A BRI T BN, BELHPERE LTHRIRS
iz,

2 5|2 RAS #IHISRNIREETIZ, FERRBEICHL,
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HIBIEF R OGO T7 FA RAZF 98
EWICEMEER LD, CalsPiEMIREE - JENIREE
OMIZRABEZEZFEDO LR P27 (H),

RAS {PHI%E o

TT1RRIF ARG DEE
vorm EPECKENF [MNTE R2NF> |

W) 7, &3 ££ p< 001

4 * p< 005

| |
! 1o |lo8 | flo7 &

]
-

e anH :
Ij F) ) (H) () (D) () (=) () (=) (+)

[ VFA | <100cw? 21000n?  <100en? 2 100cm? <100en? 2 100ent
-1

EEZ BT NREEERE 7771 £42
FUITEM A B OMBE LR L7z RAS #3813 BIE
RHOARLLT, TFA XA F 2 LR S, B
RER R 2R TR TR S iz,

10) /NBA 7 LF o BRICET2ETS LU PHE

ok 2 10) L

MERARE BE T

(L sic]

GLP-1 (Glucagon-like peptide-1) & GIP (Glucose-
dependent insulinotropic polypeptide) 13/INB2 & 4344 S
NAHBEANVEYT, RFHROFBUZ X VNGO L
ML (GLP-1) & K#Mifa (GIP) 2 & PIARIML (27
S, BT 7N ABD pRifah b ERERLD
CEAMRMEZHMAEN L TS >R ~
DERBRCWERET 5, GLP-1, GIP i38i4 %
HEEE b b, AR OEEEMER2 LICBVWTHES
CEELREZRLTVS, LPLI Y ZLF s
WHIROEERIRA » 7 VF il e FET A58
EHFTWMEIhTWAY, BRKEEARL T 588
HEREDHEROT LT 7u—FCIBHT AL, &
R TIEA 7 LF it ost - BE XA =X
LAZBHL, SHICUMBED A =X AZHLDIC
LE) &ERMTz

: 45—-78, 2008

[BR1 &ERHE]

TR RE TIX, GIP MM E ICEE R
F @ Pax6, Pdxl BB LTV, B, Fv b+
ZHEB I BT Pdx] i3 GIP MR 2T L S (
DR LB CHRETH o7 SO kI, Pdxl
DATIHCIP BRIIATHTHEZLERBELTWVS,
—7 Pax6 DFEBLIZITIT GIP M IcBRE S hTWw
Tzo T v PR TIX, Pdxl i GIP [BPERIRLIZ D A%
BLTwi, BiETIERH30% D GLP-1 f M fa A%
GIP 2 KEIILTBYN, €1 5bidPax6, Pdxl & b B
HTHolze ZDOZ &L Pdxl A% GLP-1 DI % i
LewZt%mLTWA, —%4, GLP-1 [k GIP &
PEA L T i Pax6 D A G HET, Pdxl BEBH L T
Pol, BEDPHZLIZTI AMETH GIP DHRE
et MM % 2% . GIP [ikMlfa iE Pax6 L Pdx1 %
FRAL TV, Mo UMK TS S STC-1 T
{Z, Pax6, Pdxl DEH # REHMHE B L U RT-PCR T
B 7-h%, IBC-6 TlITRCTKM:77 o7, human GIP
TOE-F—|ZLBNITxT5—ET vt( TOWRE
Tld, STC-1 id IEC-6 |28t L4050 GIP in 55 %
is L7z, IEC-6 Tld Pax6 J UF Pdx1 DI HHIC L -
T, TRZN6BRULIED GIPIREFML LA L
72o F 77, STC-1 25\ T GIP-184 5 GIP-145 D 7/
OE—F7 —GIHiC & > TEEHHIZWBET L.
STC-1 (2 B\ THEMEFAER] Pax6, Pdx1 D5l FEH X
GIP IREEM 2 F N EhT70%, 20%HH Lize 7V
7 MEEIZ & U Pax6 & OF Pdx1 580, GIP 7 0 & —
& — (-193/-138) B THZ LEMA L. —H.
Pax6 DM RBIL T 0 7V I OEEEM: % 258
LR EELH, Pl B EA S LD o7z, STC-1 I
BOTEHRHER Pax6 270 7V T EEEMEE
FIT0% MM L 7=25, MR ER Pdx1l BIREEMEICH
UEE5z2hdhol,

[ER2 »BRE]

Ao (KM, L) »50Wsh
A GIP, GLP-1 2 DA 7 VF VB NVE VTS (B
RIRR) AW S, FRO DR IVE VIR
WIS A YA YW e RET 5, KMz, LAk
ICH LM LBREZBREORHSHME S L, FICH®RS
#4A® TIR2+TIR3 B & UF alpha-gustducin & V2o 72 &
TFMEERDPRERL TWA L HEEINTWES, In
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vitro Tld, ALHHEBHTHEAX2570—-AH1 7
VF OB ERELLLBEVH L, —F, #OA
YA v uWMRERI O I F ) = FIiL Langerhans
B pMiliE Lo SUZAEME, ATP R Z K Channel
(SURIKir6.2) %4 L CEEME, FMEHEICA R
Y WARHEVE R % BT % 4%, GIP % GLP-1 2 4 i
Faizd gL Eld SURI/Kir6.2 AR E T v 538
B EhTwa, FEERT v P EHWTHERE
EIFTYVZFRDAL v 7 LF R UMREEH & I
DWW TRGET L7,
IFFV=FF M) LAEERIOCTERES v MiC
5 Uiz, EMATS v MCHEERES 2172 22050
7o EREAN RS CRRO IR T/EA 2RO (B
509%1ET) o #RIO7 F 78RR (29 /kg) ICHBL,
IFF/V=FEZFUBERREORM TS Z LTl
BEEIZEIICET L7z (125mg/dd vs 53mg/dd 2 M [
fli)e £72, TOBDOA VA YEERIFIIZF
 ERAMICTH2.5E LR LA (0.34ng/mé vs 0.81
ng/ml)e CHNEDEBICENIF TV FPERT v
FOBRBICTLEEBES A TWAILPHLR L
hol. BHIY bO—NVTHhB 7 KRN
T, GIP Ol H#EEIZAMHRI0N TY — 7 |2 L&
HEDO# A EITE L. IF7 = FEMRO#RS L xt
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12) Frequent association of congenital cyto-
megalovirus infection with developmental dis-
abllities in children who were asymptomatic
during neonatal stage

MELTE Shin Koyano
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disability, hearing loss, intracranial calcifica-
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[Abstract]

Objective. Cytomegalovirus (CMV) is the most common
cause of congenital infection and causes late-onset neu-
rological disorders, such as sensorineural hearing loss. This
study aimed to clarify the impact of congenital CMV
infection on developmental disabilities and to identify
clinical features of CMV-associated cases.

Study design. CMV DNA was assayed by PCR in dried
umbilical cord specimens obtained from 20 Japanese
children with developmental disabilities of unknown cause.
Severity of the disability was scored by Wechsler Intelli-
gence Scale for Children Third Edition (WISC-III) or the
standard Japanese methods, and hearing capability was
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evaluated by auditory brain-stem response.

Results. Of the 20 cases, 2 severe, 2 moderate, and 1 mild
cases were CMV positive, Intracranial calcification and
hearing defects were observed in 4 and 3 of the 5 cases,
respectively. CMV-associated clinical manifestations were
not observed at birth, but their developmental delay became
apparent within 1 year after birth.

Conclusion. Congenital CMV infection proved to be
associated with a significant proportion of developmental
disability cases without other known causes. Many
CMV-associated manifestations are late-onset and indepen-
dent from hearing deficits, thus it is critical to detect
congenital infections in the perinatal period.

[Introduction]

Cytomegalovirus (CMYV) is one of the most common
causes of intrauterine infection. The prevalence of
congenital CMV infection ranges from 0.3 to 2.4 % of live
births in developed countries.! Approximately 10% of
infected neonates are symptomatic at birth, with symptoms
including petechiae, jaundice, hepatosplenomegaly, and
microcephaly.?  Although most infected neonates are
asymptomatic, more than 10% of these children ultimately
develop CMV-linked auditory, neurological and behavioral
problems,>* Neurological problems associated with co-
ngenital CMV infection may include mental retardation,
autism, learning disabilities, cerebral palsy, and epilepsy.* ¢
Neuroimaging of children with congenital CMV has
identified a variety of brain abnormalities, such as in-
tracranial calcification, ventricular enlargement, hyd-
rocephalus, cortical atrophy, and porencephaly.” CMYV-
associated irreversible damage to the central nervous
system and to hearing have also been demonstrated in
mouse and guinea pig models.*?

Retrospective diagnosis for congenital CMV infection
depends on the availability of preserved materials that are
collected at birth, such as dried blood spots used for genetic
screening.'®!'? The amounts of CMV DNA in dried blood
spots, especially from asymptomatic cases, are small.’* We
have taken advantage of the wide availability of dried
umbilical cords in Japan for retrospective diagnosis of

congenital CMV infection.'* We found that 15% of cases
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of severe sensorineural hearing loss (SNHL) could be
ascribed to congenital CMV infection, and in at least a half
of CMV-related cases SNHL developed after the age of 6
months.'?

The full spectrum of developmental disabilities due to
congenital CMV infection has not been fully defined.
Thus, this study aimed to clarify the impact of congenital
CMV infection on developmental disabilities and to identi-
fy clinical features of CMV-associated cases.

[Methods]

Study subjects. Twenty patients with developmental
disabilities, developmental quotient (DQ) score; less than
70, were enrolled. Enroliment was based on exclusion of
cases of known causes, including Down’s syndrome and
other chromosomal abnormalities, genetic defects in me-
tabolism or hormones, difficult delivery with complications
such as fetal distress, and the mother being under drug or
alcohol influence. This study was approved by the Ethical
Committee of Asahikawa Medical College and National
Institute of Infectious Diseases, and informed consent was
obtained from parents of all enrolled cases.

Evaluation of developmental quotient (DQ) and hearing
capability. Developmental disability was evaluated by
Wechsler Intelligence Scale for Children Third Edition
(WISC-III) or standard Japanese methods for young
children, i.e. Enjyouji and New-Kyoto-style.'S In the
Enjyouji method, DQ scales are calculated based on a list of
queries in 6 categories (body movements, manipulations
with hands, activity of daily living, personal relations,
speech skills, understandings of language) to evaluate
whether patients can perform particular skills and physical
movements required for ordinary living at the level of their
normal peers.’ These questionnaires are similar to ‘The
Ages and Stages Questionnaires’ (ASQ). (Paul H Brookes
Publishing Co., Baltimore, MD).
velopmental delay was classified into five categories:
severe DQ<35, moderate DQ 35-49, mild DQ 50- 69,
boarder DQ 70-84, and normal DQ>85.
usually need assistance for daily life, such as taking meals,

Severity of de-

Severe cases

physical movement, and defecation.

Hearing defects were determined by the Auditory
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Brain-stem Response (ABR) test.

Detection of CMV in dried umbilical cords by PCR
assay, Approximately 50 pg of total DNA was extracted
from 25 mg of dried umbilical cords using QIAamp DNA
Mini Kit (QIAGEN, Valencia, CA) according to the
vendor” s protocol.

Conventional PCR for detection of CMV was done with
the following primer set that targets CMV immediate early
(IE) gene: 5’ -gcTGCGGCATAGAATCAAGGAGCA and
5'- geTTGGTGGTCTTAGGGAAGGCTGAG (the viral
sequence is capitalized). Twenty-five microliter reactions
contained 10 mM Tris-HCI (pH 8.0), 50 mM KCl, 1.5 mM
MgCl,, 0.1 mM of dNTPs, 0.4 mM of each primer, 1.25U
of Tag polymerase, and 500 ng of extracted DNA.
Thermocycling conditions were as follows: 94°C for 3 min,
and 35 cycles of 94C for 30 sec, 72°C for 2 min, and a
final extension at 72°C for 20 min.

The real-time PCR assays for the CMV UL83 gene and
for the human albumin gene were performed as described
previously."”” The real-time PCR assays were done blindly
at National Institute of Infectious Diseases.

Genotyping. CMV genotyping was done as described!” ',

[Results]

Identification of CMV-positive cases,
cluded 20 patients with developmental disability who
attended to or were referred to the Asahikawa Medical
College. Nine of them had hearing defects and at least 8 of

This study in-

them experienced >1 episode of seizure. CMV DNA was
detected in the dried umbilical cord specimens obtained
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from 5 patients both by conventional PCR and real-time
PCR (Table 1).

Clinical characteristics of the CMV positive cases. All
of the cases were from full-term pregnancies and none had
low birth weight. Clinical findings were as follows:

Case 1.1 Since some clinical manifestations, such as
tachypnea and lack of spirit were observed at birth,
neonatal infection was suspected and antibiotics were given
for 8 days. The child was discharged from the hospital with
no developmental concerns. However, his body weight did
not increase well and spasticity of his extremities gradually
emerged 1 month after birth. At 6 years of age, his
developmental delay went to so severe (mental DQ 23,
motor DQ 22) that assistance was required for daily life.
His hearing ability has been normal but epileptic seizure
has appeared.

Case 2. No clinical abnormalities, including hearing
defects, were observed during the neonatal period. At 5
months after birth, head control was absent, spasticity of
her extremities gradually emerged, and a progressive
hearing defect developed.

Case 3. The child was normal during neonatal period.
Although head control was seen at age of 4 months, he
could not maintain a sitting position at 10-months, Hearing
loss developed at around 1 year. The child was hyperact-
ive, probably due to unbalanced mental and motor DQs (26
and 81, respectively); he also had epilepsy.

Case 4. There were no clinical symptoms during the
neonatal period. However, head control was absent at

S-months, and she developed mild spasticity of her

Table 1. Characteristics of late-onset developmental disability cases with congenital CMV infection.
Developmental
Other findings CMYV diagnosis CMYV genof
Case Suc disability Current ¥ il el
no. age hearing Imtracranial copy
t ri L144

S pevesty defect caleification  "5°  nop 50 BN 80 A U
1 M 1 mo severe 6yr - + lyr 45%x10° 1 4 5 2 A
2 F 5mo moderate 5yr + + lyr 1.0x10° 1 4 4 1 C
3 M 10 mo mild 4yr 3 + 2yr 1.5x10? 3 4a 3 1 C
4 F Smo  severe 17 yr + + l4yr  6.5x10° 1 1 1a 1 B
5 F 12mo moderate 10 yr = - Tyr  3.2x10% 1 2 2 1 A

+:present, -:absent #: CMV genome copy numbers/,,g cellular DNA in dried cord specimens
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in asymptomatic cases remains to be determined.
Involvement of congenital CMV infection in children
with neurological abnormality has been identified by
demonstration of CMV DNA in dried blood spots. For
example, such analyses revealed congenital CMV infec-
tions in both of two cases with abnormal white matter
lesions along with SNHL,'” 4 of 10 cases with mal-
formations of cortical development® and a case with
pachygyria®2, We demonstrated that dried umbilical cords
that are kept as family heirlooms in Japan have advantages
for retrospective diagnosis of cases with SNHL."*  Using
this method, congenital CMV infection in a case with
various central nervous system disorders was identified by

others.

To our knowledge, our study is the first
retrospective study that systematically evaluated the contri-
bution of congenital CMV infection to developmental
delay.

Our results suggest that the scope of contribution of
neonatal CMV infections to the societal burden of de-
velopmental disabilities may have been seriously un-
derappreciated. The Metropolitan Atlanta Developmental
Disabilities Surveillance Program found that serious de-
velopmental disabilities affect approximately 2% of school-
age children and are lifelong conditions that incur substan-
tial financial and societal costs®. In addition, the National
Health Interview Survey in the US estimated that preva-
lence of developmental disability was 0.76%. *¢ In Japan,
the Governmental Survey in 2006 described that there were
at least 11,000 patients with severe physical disability due
to neurological disorders. Although the exact proportion of
developmental disability without known etiologies is not
officially documented, Yeargin-Allsopp et al. reported that
over 50% of mental retardation children among 10-year-old
had no definite causes*, and from our clinical experience
the proportion of cases with unknown etiology is estimated
around 80% of all with developmental disability including
mild cases. Since congenital CMV infection was detected
in 5 out of 20 cases in this study, the frequency of cases
with developmental disability due to congenital CMV
infection could be much greater than previously suspected;
a larger study will be certainly required to more accurately

ascertain the frequency of these events,
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In conclusion, this study demonstrated at first time that
asymptomatic congenital CMV infection is a significant
cause of developmental disability,

[References]

1. Peckham C, Tookey P, Logan S, Giaquinto C.
Screening options for prevention of congenital cy-
tomegalovirus infection. J Med Screen 2001; 8: 119-124.

2 . Pass RF, Stagno S, Myers GJ, Alford CA. Outcome of
symptomatic congenital cytomegalovirus infection: re-
sults of long-term longitudinal follow-up. Pediatrics
1980; 66: 758-762.

3. Fowler KB, Dahle Al, Boppana SB, Pass RF.
Newbom hearing screening: will children with hearing
loss caused by congenital cytomegalovirus infection be
missed? J Pediatr 1999; 135: 60-64.

4 . Williamson WD, Demmler GJ, Percy AK, Catlin FI.
Progressive hearing loss in infants with asymptomatic
congenital cytomegalovirus infection. Pediatrics 1992;
90: 862-866.

5. Malm G, Engman ML. Congenital cytomegalovirus
infections, Semin Fetal Neonatal Med 2007; 12: 154-
159.

6 . Jones CA. Congenital cytomegalovirus infection. Curr
Probl Pediatr Adolesc Health Care 2003; 33: 70-93.

7. Bale JF Jr, Bray PF, Bell WE. Neuroradiographic
abnormalities in congenital cytomegalovirusinfection.
Pediatr Neurol. 1985; 1: 42-47.

8. Katano H. Sato Y, Tsutsui Y, Sata T, Maeda A,
Nozawa, N, et al. Pathogenesis of cytomegalovirus-
associated labyrinthitis in a guinea pig model. Microbes
Infect 2007; 9: 183-191.

9. Tsutsui, Y., Kosugi, I, Kawasaki, H., Neuro-
pathogenesis in cytomegalovirus infection: indication of
the mechanisms using mouse models. Rev Med Virol
2005; 15: 327-345.

10. Barbi M, Binda S, Primache V, Caroppo S, Dido P,
Guidotti P, et al. Cytomegalovirus DNA detection in
Guthrie cards: a powerful tool for diagnosing congenital
infection. J Clin Virol 2000; 17: 159-165.

11. Barbi M, Binda S, Caroppo S, Calvario A, Germinario
C, Bozzi A, et al. Multicity Italian study of congenital



JRJNERREFERTR T + —F 4 9(1)  :45~-78, 2008

cytomegalovirus infection. Pediatr Infect Dis J 2006; 25:
156-159.

12. Haginoya K, Ohura T, Kon K, Yagi T, Sawaishi Y,
Ishii KK, et al. Abnormal white matter lesions with
sensorineural hearing loss caused by congenital cy-
tomegalovirus infection: retrospective diagnosis by PCR
using Guthrie cards. Brain Dev 2002; 24: 710-714.

13. Imoue N, Koyano S. Evaluation of screening tests for
congenital cytomegalovirus infection, Pediatr Infect Dis
12008; 27: 182-184.

14. Koyano S, Araki A, Hirano Y, Fujieda K, Suzutani T,
Yagyu K, et al. Retrospective diagnosis of congenital
cytomegalovirus infection using dried umbilical cords.
Pediatr Infect Dis J 2004; 23: 481-482.

15. Ogawa H, Suzutani T, Baba Y, Koyano S, Nozawa N,
Ishibashi K, et al. Etiology of severe sensorineural
hearing loss in children: independent impact of co-
ngenital cytomegalovirus infection and GJB2 mutations.
J Infect Dis 2007, 195: 782-788.

16, Nakai K, Suzuki K, Oka T, Murata K, Sakamoto M,
Okamura K, et al. The Tohoku Study of Child De-
velopment: A cohort study of effects of perinatal
exposures to methylmercury and environmentally per-
sistent organic pollutants on neurobehavioral develop-
ment in Japanese children. Tohoku J Exp Med 2004;
202:227-237.

17. Yan H, Koyano S, Inami Y, Yamamoto Y, Suzutani T,
Mizuguchi M, et al. Genetic variations in the gB, UL144
and UL149 genes of human cytomegalovirus strains
collected from congenitally and postnatally infected
Japanese children. Arch Virol 2008; 153: 667-674.

18. Yan H, Koyano S, Inami Y, Yamamoto Y, Suzutani T,
Mizuguchi M, et al. Genetic linkage among cy-
tomegalovirus glycoprotein N (gN) and gO genes, with
evidence for recombination from congenitally and post-
natally infected Japanese infants. J Gen Virol 2008; 89:
2275-2279.

19. Boppana SB, Fowler KB, Vaid Y, Hedlund G, Stagno
S, Britt WJ, et al. Neuroradiographic findings in the
newborn period and long-term outcome in children with
symptomatic congenital cytomegalovirus infection. Pe-
diatrics 1997; 99: 409-414,

20. Bradford RD, Cloud G, Lakeman AD, Boppana S,
Kimberlin DW, Jacobs R, et al. Detection of cy-
tomegalovirus (CMV) DNA by polymerase chain reac-
tion is associated with hearing loss in newborns with
symptomatic congenital CMV infection involving the
central nervous system. J Infect Dis 2005; 191: 227-233,

21. Yow MD, Williamson DW, Leeds LJ, Thompson P,
Woodward RM, Walmus BF, et al. Epidemiologic
characteristics of cytomegalovirus infection in mothers
and their infants. Am J Obstet Gynecol 1988; 158:
1189-1195.

22. Numazaki K, Fujikawa T. Chronological changes of
incidence and prognosis of children with asymptomatic
congenital cytomegalovirus infection in Sapporo, Japan.
BMC Infect Dis 2004; 4: 22,

23. Lanari M, Lazzarotto T, Venturi V, Papa I, Gabrielli
L, Guerra B, et al. Neonatal cytomegalovirus blood load
and risk of sequelae in symptomatic and asymptomatic
congenitally infected newborns. Pediatrics 2006; 117:
€76-e83.

24. Ivarsson SA, Lernmark B, Svanberg L. Ten-year
clinical, developmental, and intellectual follow-up of
children with congenital cytomegalovirus infection with-
out neurologic symptoms at one year of age. Pediatrics
1997; 99: 800-803.

25. Ahlfors K, Ivarsson SA, Harris S. Report on a
long-term study of maternal and congenital cy-
tomegalovirus infection in Sweden. Review of prospec-
tive studies available in the literature. Scand J Infect Dis
1999; 31: 443-457,

26. Kumar ML, Nankervis GA, Jacobs IB, Emnhart CB,
Glasson CE, McMillan PM, et al. Congenital and
postnatally acquired cytomegalovirus infections: long-
term follow-up. J Pediatr 1984; 104: 674-679.

27. Williamson WD, Percy AK, Yow MD, Gerson P,
Catlin Fl1, Koppelman ML, et al. Asymptomatic co-
ngenital cytomegalovirus infection. Audiologic, ne-
uroradiologic, and neurodevelopmental abnormalities
during the first year, Am J Dis Child 1990; 144:
1365-1368.

28. Boppana SB, Fowler KB, Pass RF, Rivera LB,
Bradford RD, Lakeman FD, et al. Congenital cy-



MIEHASHSE 7 +— 54 9(1)

tomegalovirus infection: association between virug bur-
den in infancy and hearing loss. J Pediatr 2005; 146:
817-823.

29. Noyola DE, Demmler GJ, Nelson CT, Griesser C,
Williamson WD, Atkins JT, et al. Early predictors of
neurodevelopmental putcome in symptomatic congenital
cytomegalovirus infection. J Pediatr 2001; 138: 325-331.

30. Noyola DE, Demmler GJ, Williamson WD, Griesser
C, Sellers 8, Llorente A, et al, Cytomegalovirus urinary
excretion and long fenm ouicome in children with
congenital cytomegalovirgs infection. Congenital CMV
Longitudinal Study Group. Pediatr Infect Dis J 2000; 19:
505-510.

31. Zucca C, Binda S, Borgatti R, Trinlzi, Radice L, Butte
C, ¢t al. Rewospective diagnosis of congenital cy-
tomegalovirus infection and cortical maldevelopment.
Neurology 2003; 61: 710-712.

32. Malm G, Grondahl EH, Lewenschu-Fuchs I. Con-
genital cytomegalovirus infection: a retrospective diag-
nosis in a child with pachygyria. Pediatr Neurol 2000;
22: 407-408.

33. Ikeda S, Tsuru A, Moriuchi M, Morinchi H. Ret-
rospective diagnosis of congenital cytomegalovirus in-
fection using umbilical cord. Pediatr Neurol 2006; 34:
415-416.

34. Yearpin-Allsopp N, Murphy CC, Cordero JF, De-
coufl? P, Hollowell JG. Reported biomedical causes and
associated medical conditions for mental retardation
among 10-year-old children, metropolitan Atlanta, 1985
i 1987. Dev Med Child Neurol 1997; 142-149.

35. Boyle CA, Yeargin-Allsopp M, Doernberg NS,
Holmgreen P, Murphy CC, Schendel DE. Prevalence of
selected developmental disshilities in children 3--10
vears of age; the Metropolitan Atlanta Developmental
Disabilities Surveillance Program, MMWR 1996; 45
(No, 88-2)

36. Larson SA, Lakin KC, Anderson L, Kwak Lee N,
Anderson D. Prevalence of mental retardation and
developmentsl disahilities: estimates from the 1994/19935
National Health Interview Survey Disability Supple-
ments. Am J Ment Retard 2001; 106:231-252.

(AHFFRPI% Clinical Infectious Discases | T2 CHd,)

. 45~78, 2008

13) BRT 77 FARIENIZH 2 MMP2 O#RE
mEH/E AR 18
[(RZE#® & & HRY]

BHRY S 7 rORBBFEYS 7 PVAREEIC XD
HEsh, S0 TEHHRCHERAED RS ONE
ADHERYP ML HE LHERE L 25, £FE. #HRR
Nty 2zaxyn7uFT7—+H (MMPs) DMER
# D re-modeling PRREREICKELBHETRATE
ECHEEIEE-TED., £OHTHRIC MMP2 2°
W& B O R EMR O M FNE~OBEICE B
Eyaz R4 EEE L, BWESNERERRICE
i} 5 MMP2 DfR# BT A L EE L

(% H k]

MMP2+ (wild type) & MMP2-(MMF2 ./ v 2 7%
P9 R) = X DEREER—ANHE KT ICR-5
WeTEHEHR Y v v P EER L. JEMRICHESR
B8 L. RATEE pro-MMP2, activated- MMP?2 i5¥: %
EFF AL ETT A TRIBIL 2,

(& R]
ZOEFNORBERRERECBRMCED N,
COMESFARECTEREMBETWE S L (o-actin
RERE), v27u77—7 (Mac3 ERE) b
THhLPEWI & 2 HEE LA, MMP2/-, MMP2++
T AZISLICEMIR Y v P EER L TEFEL 3
BB SR L T, RAEFTEERO pro-MMP2,
activated MMP2 T FER LT3 S L2 PSS F A £
7 ACTHRELL (Fgl). WEHOLTTCo5um @
JE & C100pm s8I % /B L MMP2-/- = 7 X T

AILEEBMMP-2EEOEREL

H

pro MMP-2
act MMP-2

purified noinj 2d dd Td 21d

Post-Fistula Creation

| Activated MMP-2 level (arbitray units)
L
1
L]
L1
o4
L ¥}
L]
pimifod o in 2 Wi 'l 2

Fig. 1



I EN A 7 + — % 5 9L}

MMP2H4 77 A L B L TH LS Il a A REE
EESP I ETHELS (Fig2). COZ kb,
WEBAEFORRMEERICI MM FERLT NS &
LTwa I EFHGIEE ok,

v HERIBRENAEE NS E
MMP-2+ ve MMP-2%

[l o 1t

(28]

MMP24+i+ & MMPZS- w7 AR v £
BL., MMP2+ <2 2 L RICHRERENESD Z
(o ERELEVZ ETRL, MMP2 'ERREKR
CERRANEERCEREEMb s A bR
B L7z BRSO bHRE E tee eT  Y
BENTHELAZ EARRE R, MMP2 EEN,
MMP2 FEH BB ARESNE PR A 77 Y EHR
# % CoRERGENEE T L ) NBUEE Y T
ELTENTD S,

1) NEERREERECNTSHARAEE (col

besed thsue snginesring) (C81F & 05K
MRfiEs ER ER
Mok

& &l

BFREEHTHENS ICZ LeilRTtdY, DE
PR 3 L EEMEATEAT L AT MRIE E O BB
To HEABDORAEMECH LT REN BB
WYL CToivd, SES0/ERoTEEEGE
ERoHEARECE o TERXOBEE 2o Tnd,
VTSE, FREEEEE, tesue engineeding DERIZL D,
PSR T & R LR & R IR I BN
SEMMBEIGH b Twd, ¥, NERRE
BE. MRREAN (MSC) Lhafbas¥ToEd
A0, ShooiltsAyT, EERFHEIC
HTSEBEOWRSRA LR TS, LiL, BN

. 45--T8, 24

SELMEN B RS T L. RN ESISLR
k., ERSEONENERTHLZ L, 228
FEFCOEEFPR TR LW E R VYONBENRHE,

FFROREN S Bl RESTEE ORSHEE
Ak d SHIBEHGH (coll based tissue enginecring) M
Y¥aZertha,

cHEvofRTRsil, NEREEES N vir
RN THESNTRETH Y. BERALAY y g
ORME LIHTAFEER I LERAL T
ZO &5 REENHET. ETEEONENETS
S MSC BT, RToFERC L - THRIE, #
LR LATEY, RAGABEEOHACEELTHR
FENLEHETREVWREELTVE,

SO, PR RSN ORI 0,
R LRS- HHERoMEE BT o Lic
DS, i, HRBEICET S REEERORE
PEEEY S P24 yOEEORM NS L, BN
Bos L BN Y A 18 LS ha,

[B il

SEOWROHNIE. MRERTMLEE MCS DR
BETEEERTAZETH 2, MSCRENOLE
HTHH, BARIR. ENAERERE ZicbFET
LI bisnTwEE, e B8R oBm LA
MBCHMIE S R L -,

Hio, MERFHEEY, REETA bIA o ThE
L2D@EEC PO I REREELTVEPERN
&

[F &Il

W THEYRT. ALRGRBEFNIRI-HERL
BEINLINHHERS - DORETHN, O PR 5
MSC, @A PDITHRENR L b MSC #H R & He,
HRLE (1)ERL-AROATHRNE Fow cyio-
metry I THELY, (2)EhFhoiil (1x10%
210, 4x10°) & [FARRANE A I BLEE B (PRMC,
Sxl0NE IR L, V) MR s . (3)
FnEhOMEE CDICD2S T L 72 CD4t+ T
MRE(2) Mol TS, HFElkcoaTH
BoMMAHIRRET 2. (4)PBMCEEWVAY
YHRBRRWET v 4 (MLR) %, REAROLRSE
#HTF T, HE FREOL2FELSA K THE L.



BINERREFAR 7 +—F 4 9(1)

(5)[EEsc PBMC @ CD25 (IL2 L7 %) 0%
#H % Flow cytometry THIE L 70

& FI

(1)HEHEMRS X UFRE22E8P0 L2
TORBEEIL, CD34(-), CD45(-), CD80(-), CD86(-),
CD73(+), CD90(+), CD105(+), CD166(+), CD44(+)
THY, HESALTWEMSC DETEHE L HSDOR
By —-ERL.

( 2 )Stimulation Index (S.1.)>10% &K #EFICEY
LEHRT AL, A—fGORe248F RN L2
TOMBIB VT, HAFFHEHFEEL (., 51<10
DTFthy, ABURBERGEELE L2V EER
L7z, (Figure1)

S

12

Li=4

=]

Nﬁqﬂ.i%w.ﬂwn.441.,f_
ACs BMSCs  MCs SCs Dot

3

i 5x10° PBMCs % % stimulator cells 1x10°
(gray bar), 2x10* (dots bar), 4x10° (white
bar) LR L-KR % SL TRLAB D,
ACs . Mfis B4, BMSCs . bone marrow
stromal cells, MCs : 3= A #1#, SCs: iBE
AR

Figure 1

(3)A—BEOCRL ZMBP SRR L eTolf

(1x10°) 2B\, FFEL HE CD4+THIR

(5x10°) REDOBWRALFIMH S, FEMICBVT
&4 OMBONHBRICELSEFALNE, B
Sk P SR AT RO A5 & IR R B 5 L idvnEh
Ldpoiz,

(L) FTholtd, REHMEFAET, L2ELE
2ol

( 5)BFHME%E € MLR BB E 1T L - %E. KE
HMPL D WA E i ¥ PBMC 1 CD25 (IL2 L+
¥ —) OBBIIHH SN TVv7z, (Figure 2)

: 45~78, 2008

CD3/CD25 psitive rate

x
Fak
**
' [

4x107 2x107 IxIP

—_—
A

0

%

o = M (2] & o o -l

N

res PBMC

Figure 2 PBMC # H \» 7= MLR % 4x10°, 2x10%,
1x10° REMREORHET T2 &0
PBMC L& CD3 & C25 DRH % Flow cy-
tometry THlE L, BRETRLZOD,

[# ]

BEERE, WK, BSETAINRES. B H O#BAICE,
MSC & FfRDOEEHR % #ERF L. MSC L FRORE
FHSEZ R OMBRIFETH I L 2R LIz, 480D
BEES~OIA G ENG, T, MSKEHE
PEBEREODL2 L ESy —DRHATAMTLZ L
FEDLN, RERAEO X H =X s PHBEBREEOR
ERGOFEAOAROEESEEL LN,

15) EMERARICHTSRFISS= (PDPN) 4

TORE

MEKZRE s X
(AR B /Y]

BAEOHRADLEHRICBNT, 50588 S
V2RI RSGERICEE S TwWaA, ENORME
BRIE T, BIHFERIZBWT, Green bz & BFE
Atk oSRERY 2 ERT & LT, —#0ICEIE
OB M/RERE, LBERE T 2 ERRER
e LTEBRCBRDAFEATYS, ELIKREXR
HEEAEEL POoREEEMERICH T 2R{EFN
BONE L LTIMAESEATWS, —5. ENOR
BEROVLOTHIEMT R TEhDL, BRSP
FRICBWTRSOEZ 5, HMEEERELAETITO
BHROMEL2—KEREIHYINLTE LT, B
BEOKE B E o TWAOPHRTH S,

¥ MERICEWTIER, ThE T, Zouboulis ChC
b AAFEALIRIRGRE T 1 ~ 2 LIFR R BT 2



JENBERRNZERR 7 + — 7 4 9(1)

A, BERARBERESIRTEY, FLWIT A VORI
FThTwi, 2o, bivbiidKE University of
Massachusetts Medical School, Lyle S, 125 ##HA
FEALIE IR ARG SebECET DRE% J 1T, CoMBEO b
2¥®, PDPN 3 FORIY — v B L UBBHLGIC
DWTHRE L7z,

[AZERER]

(1) IEW R HLMEICB1T 5 PDPN 53 F DB IC
2WnT
EEEEMRIC BV TREMRIE LB 2 fTo 28

B, HE) YNEIZBRFTRSALNE D, RET

. HELSHPLEBHIIA SR EV, —F, BRLLE

AOWIE (IR & U5 ERE) ICBEN

y—rERLI,

(2) SebE6E7 MIfa D EIR#NE & L COMLDBE B &
UAFEAL B2 MLl © & % HaCaT #iffL & 0 Bk
BE o
Kz, BRROBFZEIC 3B\ 2T SebEGET il fa A%:@ ) &>

BRI T 57012, SebE6ET Mz BT 5 &flFE

Bx—A—, B — 2 —DRBRIIOVT Iz AY—

v7ay FERWTRE Lz, L LTAIE{LER

LMl CaH % HaCaT ML Z A L 720 REANDSG

b= —=h—THAEA KRNI DB HaCaT |2,

PDPN 4313 SebE6E7 Mg | & D iV BH LB o /=,

HHREAEICBVWT RO - 282 L7,

I/, BE¥MO—2TH 5 Nile Red et T i,

SebE6E7 flili D 9 b KB DM TIRESMAE N &

PRI NI,

(3) SebEGET7 #llfig I 35} % PDPN 4 T DR B i
WO,

SebEGE7 #2181} %5 PDPN 4 FORBFM 22
WTHRE L7-& Z %, PDPN 2 #ifla % 5. TGFp
W & W RBE R L7255, Rhokinase [HEHTH 3
Y27632 DI E5-TRBUE T ASA b7z, IFNy I3F%EH
b OIS 5 C LTSN TV 5P,
SebE6E7 Miffd 1= 3 J % PDPN B~ M 5129
L Thhol,

[£&]
PDPN 3§/ v 7 77 b7 AR EH 5
PAEERICMEST A EPFHLNE Lo TE TS,

: 45—-78, 2008

LaLade, TOT0ARERT CICTLTLE
FIENS, OB VWTRATF VHLLEES
TVRVONERTH S, EMIZB TS, PDPN iE
VgD —h—t LTRIH R TE 45, Bk,
WL DD YV —THIRE DI JRIR 2 R RS O
—WMIIRBPALNEZ L2 WEL TV, 4HD
4 O T, PDPN R ER IR/ EHEB IR
THIEFHELP LD, MR GO EEEMERC
W53 2REMSRE SN, T, A3 MER
H 3 AR FEAL B B 4 2 T 2 % SebEGET7 Al i1 % fl \» T
PDPN - FORBBHAEICHETA2RE 2B v, ¥4
ML yRHEADYTFVICE ) BERAG b
WEEMEXEHL M E L o7, ¥ MERIZBIT A PDPN
SFTOREBIZOVTIRIAHLEEZBEL, 4%, 77/
TALWARYZ Y =R Ex W RIZTFEAZITWV,
PDPN 43O JR BRI T O REMEAT & #2 5 LB D
ALEZTWA,

16) PREEER WHIERAL A & OB OMERSICOWVWT
MRARE HH 8
[HFRcBE]

Barrington (1921) &3 A I THRNZED TEHRBML
THERN LR EFHIEE S 2ok L, F%
SO TERIKT 2 »BWRE T E/ANRE OB A5 %
IS D L REELDAZ LR RWAE L, &
S, BO—RICIELRBIC THREZF/R T HEPAL
LRI, ZOMMITFEERPEE X ITh, #
BTNV 7Y TAESbhTnd, /588
TV 7 7 BT BB T AE O E SN TR
M S URERPE L vwbhTwa, L L, 4,
A3, 7y MZBWTHREOHLIKAE (Periague-
ductal grey; PAG) (CBEMT I /BEMEEAT A1
AR N E SIS £ o T, BRI 2 HR
TAILYHBENRTEY, BRICBIT2HROM
MM OMAEED b TWwh, bivbitid Y
O HLNR VB D A1k B SRS TR IO % 4R 5
AMMPFETHILEMELAY, £/, HED
PET Z fjv:7z& b TORENICBWT S HRMIC PAG
TRILFEM MRS bhTwaY,

Albbiid, N-methyl-D-aspartate (NMDA) |
L 2LERIH TR ROMTE L RO -0 B2, |
i =2—1u b L—4-—T%5% Biocytin % i\ TH






JENBERRNZERR 7 + — 7 4 9(1)

Wada N, Kato Y, Kakizaki H. Micturition-suppressing
region in the periagueductal grey of the mesencephalon.
Am J Regul Integr Comp Physiol 294: R1996-R2000,
2008.

3 ) Matsuura S, Kakizaki H, Mitsui T, Shiga T, Tamaki N,
Koyanagi T. Human brain region response to distention
or cold stimulation of the bladder: a positron emission
tomography study. J Urol 168: 2035-2039, 2002.

17) BINIEFKERE SBRRARICE T HIE S BEKE

DRELEBOAR

MERARE K/ ABF
(A% B aY]

T EERFA AT B BRI B A B b D BERFA AR
BETah, RS L) REDFEAREOHR S o
g LBV E R T IREMEATR V. SREHLMICL,
WIBIZL AR OBEEZEETHLLLIZ, BEHIK
£OFHBRFOMFLIEHT S, -, KEAHO
REIBEDBBIIBEIITELPRNT 5,

[AREROBE]
(PR FE]

200144 A 520084E 5 A Ic4R 2 MZ L. £0O®
RE)BERNRICZZ LARER Y ) BEREH117
BlExRE Lz BEINTHLVIAARZF 4T
i 2 fTo7ca VI F—2 AOBWIZ, EEE
¥R B OB EEICET 21TV, HERDWTE & BIE
BWBONRS RE L7

(& #]

1. ZHER - F85 - %5
HRBFIFELH, KBTI T, Bzl .
1L7CEMENE D o7z, DBHERIEETERDD
83 TR EMILS2 17 . 4% (Bl A HER ) |
BHETIZ10587 5 83 T 4EH51.3+16. 4%, &
TIX 5B HTIR TFHEMS2.8L18. 18 TH o720
EMP DA L0 EREL -2, 0BRENEL
Y=ot L "losfmzmLiz,

2. BEHIRROKIE

AR PEA%9361 (80%). FritE246] (20%) THo
7z SAEEPALIZATARED2561 (21%), PHEB 3B (3
%), HIRE256 (21%), P& L BRET3H (62%)

: 45—-78, 2008

THhotze
3. RETH

KEBOEETIZ, Fraf F—3 25378 (31%)
ERLE . 742 A - BHB (BUFIEER)
B8 (7%), R—F v FEHMFEH (4%) T,
3ARMEMESRE ) ERETOBRULEZ EDTW, 20D
fae LTANVRABABIE 248 (3%). SEH
BRI 3B (3 %), WBMEAH & & HLA-B27 l&
SHMWELEIER2H) (2%) LHE, T4 Y —iE
. MR R A M IR E MR 45, MEWDS, HLA-
B27 B ST EES & R, Leber 2R AEE
BEdge, BLR LS Ege, B L oNE, ABRANBI K -
M, KBS L) Bk, MESEERIE ]
FIT1%Thol, FHEARHIZL6H (39%) 2LDOT
Wiz,

4. Hwvaf F—L A

Haf F— ZADOBOOW5EH BAeEFER I
3BT, FHYE 9B, LHE28PI TN B D 35 TH o
7o ERIZSE TR HTIR TEHERII5L.61
15.6/%, BU T2 5638 TFHE#39.4+15.3
. LTI 5T THHEMRS5.5-13. 7%
Hotz, BUIF0MATAMERDE L, LHETIZ60
B2 TE o720

Faf F—Y R0 L 588D BEIZTHHREH364]
(97%). FER¥E 16 (3%) Tdhbh, (ZLALHNH
BETH o, RIEIAIZATIREE 3B (8 %), H/M
Hopl (0%), &IRE 261 (5%), AKBEHBR32
#l (87%) Tholz. WREIRE S R TH IV
A F—YADEDLHE1L32/66 (48%) THMD
WRERRE ) BEEDS bV IAf F—T AN ED S
#E1x25/44 (56%) o7z,

TN a4 F— AOBRITHBZ IR228, WK
WIEEDSI5BITd o 720 ALRRFBUTIZ B 20 5% 9 B THe
B, KT8 B WEFREY ¥ EH 3B, T ¥
NEEHYE 1A TH o,

[# %]

ZHEERERITAMAED? S OREES L) EE
D (HERAFEI08 @ 694-9, 2004) & HEET 5 &
ABEDIZ ) DBL0REBRTH Do FlAM I KFE
DBETH B ERLTWVADY, BRHoY—213
S0RAELE-2THEY, AHMAEDHRN DY — 7 6058



JENBERRNZERR 7 + — 7 4 9(1)

& YEwn,

HEISBCRARETIIH NV aL F—3 28.6%,
N—Fx v §8.6%. FHM6.5%TH 1, 20034 1
FEHDAUAKRZO R LS BEREROWER (JJOS5L : 41-
4, 2007) TEHNVIAL F— A1313.3%, EHHK
6.7%. X—Fx v b§6.2%., CHREBOHEDHEE
U EARELRL, R=F v MRIRUR TR %
L HaAg F=Y A4ETIE3%E2 50 TBNE
L% toTVd, TDMOEEDILZVRE K
ROSEIZEDIZEESIIYREL b OHEL K& L
BT, FEARED S D 5N MAKEORE
EN19%A %L BoTWwd, YBRETRI VIS F—Y
ADEDHEENE L, ThICL Y FERREOHAH
Pl roTnbEZLNS,

Paf F—Y ABBEMIZBUEIEEIIEL. K
P EEIIEZVE SN TE YV SROKETHEKD
BREERONI, VA F=YARE ) BROERIC
& BAEWAAT IR L AR AR L7z,

SEORRE Y, YR L) REIEZZONENY
REIEEBZORRER L L TR TV o
4 F—YADEEPRELTEZVWI EFHLP L 2o
72o LD, B BRROBEEAREERETIT ) H

B FREIATR X ) A S PR ERLSME, 7,

Fvad F—L A0 EMFEE LREELTV, o
BROEH 21T Z L2 & b, ZERMITRENED S
NLEEZOND, FHATEMDOLDERIZLINZ
WS DOWAERINBSE VI LX), BEHEOF = v 7
Mz, EBEOEROHER L FOERIZFER CEMEY
Abo

AR CeEOMmiRERA &) EED ) H48% %,
THOTEMAS L) BED S b56%EF VI F—
YARED TV, FEAHOMRMER S & Rk,
B RMEOMEHENLE L) RETHEE S RROFTRA
Fhaf F=YRACEB5DICFBLEVERICBEY
Tk, FNVaf F—VARE S REDHEBRFEHIHEL
THBEITV, T -RERE, PR BB OF EORER.
RN ETZLICL)BWIC oL BT REEAH S &
2 5ho

RERE S BERNRTHNIAL F— Y ADEED
oG I B LTS 2o R BHIEAHTH 5205, H#
BFRLDEZELLN, SBUAEEZED TV FET
Hb,

: 45—-78, 2008

18) FERAREEFERIETO [HROBE] I>VT
)14
—AXREREIPUEEORER T ROLR—Mro—
MREKRE +H AF
alll FE
Al EX
[FARRROHE]
1) MIERRELEN
HAREEEZIY (LT, £9) CB8112%4£0
ZUCETAHERIIAEITICbV{20fTbh Ty
o AIafr—vaviEREYTHT LA DY
R, ZHEOREWP S OEFEABFESHTLI-b0P%
Bhb, LPL. FEINRELDL ) ICHEBELLD
ZOWTORFRB LRV, SHEIZFEENFETTHRE
EDXHICHE LMEZAZLBETWADODNEZHS
PICTAE L HRICHIRET o 72,
2) WrgEh
ARFEEFFFOAEETERIES A~ 9 HIZE
FERT LI60R0FAEIC, MAOREHHALEH %
WE Lo HRELD [2HMOEFTOREY] oL
F— M, EEREO-0HREXTH LS, BHL%E
CTHHEMICIIME L EREAEES LY
ST AN —OREBEITSIATHI Z &, Wf5EH
PSR L LS BB L, &EEH (A
RO ENIBIBDLF— PERE L), T
RN TH ), BHERO VA FAF LM
ICHIFE L, [HROBER| & LTHARNS LRE
WLTF—%EL, F—YOERTAELPa—-FEL
TR BT E2I—-FEFTHFTT)I—{LL, &
Si2, BROBEMTA2FTHATF TV =% T L) =L
LTE EORKEDITz, AR ICBWT, g
MR T O R RICH R L e 1 i 2 20T,
AR O BRRAEBRAS 7 4ELL L TERAREICE b T
5788 3 & TRE L7,
3) TfgeksR
i & N221077— ¥ id, 280 7T H 7 L) —2q
Fahiz, ¥ 7H7 ) —hoERMIC [BRO:D
OMBOEEME], [ - SREOHER]. [£AW
BHEEHS O], [EBICHELTHERTLIZLOK
], MEBEfETOEBOREN], [N LTRS
Zrtnkga), [(REQCEER], [HRE)E 4
KOBM] O8HhFI) — Itk ENL (K1), A



JENBERRNZERR 7 + — 7 4 9(1)

FIY—% [ . ¥7Hh5)—-%{ ) a—F%

[ ] CHlH L%

4) % %

BROBEHIIOVTHE, BAHETOBELRT
WA A, AlEsIEEFHREDOLR— bOAFETHTL,
FHEFNRBERE LD ) IXToTwah % [H#EN
i - RN ER - ABRNER| O=20 A% H
WTHATLTE Y, BE0oEEMNIT [mEEg] -
EHTWAEY, AFETIE, EBICF—F 2 EDEH
HTERP S id2oh v [LERALZA] 2EET
Allcix, RERLSEHREFT RN & SEEEL
BBRTLILPEETHL LEOEEDR D E KU
L. [BBO-O0BBOREM] L) hFrT) —
¥ 178

[ - ZRREOHEM] T3, EROSHML,
BELWbALIHTERTWE, F2C, F4E, (E
HEDOAIE)Y I2RTE, THFLEXZVWLLTE
FDOANDMEBRZE L, BERBECEFHEREITE
SEOBEAORKNL B L LOKYE] %R
ZEWTREL oo EEZLRS,

ZIT, BHELELT [ - SREOEE] »°
sk o 22, ZOMEFIERERIEICHIETE S [£
AR EED O OEM] PROLNDEZERFEALL
EZz2zohb, EEL, Z0X ) 22K 2 A

: 45—-78, 2008

R0, BEEVEMCEREIRABIEYE, FE
& [HVFHEBRTAA—VLEBEEA] 2 [HEE
LETH2HSOHBDODICHFELTVWABEEA
EVIEHPLHLT, BELHTL, £ TrWES
Loz, ITLLSHNEIHIDORVWEHORDEE %
BTAECRAVERRTVWEN, AHFAETHZ
WhEHL LB o7z,

LROZUETIC, [ERICBLTERTLIZ LD
KR E LT, UoHTH 7T —i2dh b &9 ITkk4
LBEFOILFINNLER LT, BEORIAOHS
R TR RRREFTH L (BEOFONORR)
FUREL %), (BEOEFOLILE) ® (HFEL
EANDOFE) ITETEINEDLIITR2TWAS, T
72, (BEDSHOEK) 2 BZOMPHEX L L
LTwad, Thd, ER'ORME T 5, 8512,
BEOWUDILEZHER (NEOERCHLHO) R
GERBRBOBR) © (ST oL s) 2
EIZbBOWHIRALZLEEZONS, 2T, FETX
ik (BEOBRBRL TWARIE) 2HALRZENSN
ZETHD, JIIFS, EFTHEETRALL2EZD
H LA, HFOBBEYZAPICRZZDDTHET
LIZRDR, 5T [BEOZ Litbhoiz] kEL
BAALDOTREVILIHBETE, HADERTE
LATWABELCHOBEXIZAI BN 121274

R WROBEM
n=107
hrdu— | $IRFIU— a4 nEdy— | $IhFay— a—F@
FEEBH T TBARATLESTLSRALLEDT,
FEEAAAA TS REHSNEN SR THE bR KBOOURSBEER O
BREERMNTE m,'gl'l-b‘l!ﬁ.t(m&:wllv. +OBEESDS BN TELESICAWSMTIMRERTOALRILLT
BROHOEK LRSI BAL #5AN LB
oREE  (20) BADLOEZEAGON. B LCE ERRETOL
DirbBEDNVEBLRE IS S LNANTHS iR AEDEREERTT, RETHOEPTL
s TAnGEg  (oERNT I Th SO TRELNEIE. ERNMOR i r— A ORI, EOEFEBOLIHEE
NREORMEESTIRENHD B TLNDEPAL
EROSME )| FICA A L METHAILYEREREITUS EREZEAOEE ) g:gwan&mzzmwuamu&tﬁm
- DL 2BUNEVS B RKEIRR S ERRL TSN
==g. m::m EREOXDE (ﬂll!ﬁﬂ:’cﬂﬂ-.'al-‘t#i?: BEOEMOER () FAG{THELHEL RS
EAOEEREnECs [BESELDEIE. BEMAOWIESXUIHSTLE BEOESORBSARTEDLII Nk
R e T e szoR (@ BEERT B LTHAOR b of
SANTEANS —OOMEEIERSDTIZEC, SAKTHATER. & RNERCEROIPI, 32— A FRAGEND
DER smpsascoRs (oELCANORBENR SERLBD ERCELTEN HEALIFETENGOLES
(10) HORIHERAPEREICEBEERITIENE | I¥EiioigE B EBBR TR TR E LB ABTS

AERATORR |\ cicpaeng o DesSi iRy

. BATITE NS S OBETH>THELENTEN
BADENTESLRLTY, BRORETIRAERT

EEY (2)
LB

ENMLTHHSILT, TARL-RE TR O NN

—ADAELTRE HECMEETERSOTRE —ADAMELTRSES

Wlen ke
T ELT . 1= 2T O T
atraceo [CAOEERLOROARECADEERLLTIER, 45 o
xiaz ) S BEAATALLTRD [WORAIITN EEAH SO TR, RERBENAL
| AR THEBEEALNLEIILEL
TOABEERD ()|EREHTI(EOABSERTICEBNROEND

[axo—soxzERTSE

REOREL NATOREORRE  O)ge s XomAHLTREER-THDIBIART
'u

loam mim )

ARERUSHSE HROBIANEEOHE (RECHBROFORT AN ENEGTERELODEPL

BRHOEBLTNSEN
EHE S

M AEbhchELESENDYERLTEL:

v ORIE, B E R RIS HONERERTNS
aroRzsten 0 To

(N ERLEL S ERER LB RS EED o

(44)

RS oME

RDEARLA tl)|lil¢M‘l‘6:El!ibtAbbz b 13

R TE-coMLE tIJ|lllt BROFOERERRLLTERTECLMLL

AR (h|@enAMBBERSF TS
SUERORRY )BT ACLTREARELSERIOVTOERERD!:

I RECBADRZERT AR ABLECEETEAAIILT
|“‘“"'“’m"‘ D\ w2 s BHKETHS

AFLFIBOTAFAAFA—DER TV, BETEET
|”“" —VORE (g prmemi st Al ot




JENBERRNZERR 7 + — 7 4 9(1)

AV BRTVEY, AFETH ZORBRI L ENT
WAZ WL ERoT,

BEEIENTZ, £z, HEBERICLIZ25DTDH
D, (HEERTOHEBORERTI ] L L, BEOE
LB MR- ZED, BIREELTTIRLCEE
fil LTORYDERZERTWVELEEZERS, DX
) Ald, HEMNICHEE LE T, Riof
EFLESVWOWONEEREPLEATV I ENTES
DTHb,

S LIZABZE T, TRALHEZITEZRLOTIE
2L, 1ADABELTRAZ DRy S EE®L]
D [HEARBEEZRATAHNTHLZEEERZVED
IzL7zw] & [ANELTRSZEDORYE] DZEUD
TETWILOERIIKZV, £I256, [KED

HEME] ° [FREW) BLAARIOEBE] N8,

BEILIATRELAFERPHEOPTEEITVLIEE
MbhohhoRoThl iz, MREERTEH
ATHELRSUTHLLEELD,

5) AWROBRR L 4HOHRE

AW, FEOHHEROVE—- P SHH L
bOTHY, [HEOHEME| IZOWTH, FENMEIC
HIRIZR > AR 2L BERTWE EEZLND
W, SRMBENRS [WHEOHER| OFTHFETEL
THW T2 EIIERRAYH S, 4tkid, FEERZ
LR HEICANLBIEEIT) L EbIT, (3
KOBEM| P THELBENETTHREEDLET
MEZATOEDPEHLRPIILTVRELZY,

(5] 3Rk ]

1) HAZ8BT - KEAT : HiEEZERICBITS
J3x=b—arHfirEL TORT—EFRKT
BoOLR—- ML —, ENEENERE, 5(1),
75-81, 2007

2) IR MaEEEEE ICB T 5%4E0 £V
DRBEGHT E BEBROA Y, BAGHENEFER
HERE, 30(1), 137-144, 2007

3) Blamt - Ba#HT  MrEEEELES ICBIT
LEEONREMORH LR FOABEIHPS,
B AR mEL B #¥4eE, 45(2), 232-236, 2002

4) HHEWE  BEREZEOFELEILDL S 2
boh BEZELZBETILDILHBODLS, HE
¥H, 49(7), 584-587, 2008

: 45—-78, 2008

5) NIEFHER @ MFRE B IE, & LH. RN,
40-43, 2007

19) 73IOA FX—4~TF KO & 7O HRH
MEARE RF EX
[HReEmN]
TINAZ—9 (AD) % LOMBEEURE DR
BEIEAML, HEANBICE>TWE, ZhHMRE
HEBITIE, BAROFRLAERSERLIRD 5
N5, ZEANBERAREFEMELRILICIZBILR P L ARAE
DR BOLND, HiFgHE S ITEBSEOME
T2 BRECEBALRIC L EEBREME (ROS) ABRKE %
EFNVEL, TIOL FR—FRTFFF (AR, 1)
BHRIISZEHH T2, TobbiiBbEHzZRT Z
LEHSMHILALA, Ly LEBtAIEBERD
HAETHICRIE B S &b B, A bHIBRALIE
HAORBICL Y FhESPBRILER SN S Z DIESH
SNz Ap OBREEHLPICT 720, FHEOBRILY
FEEZHCT, Ap OIEMEFTOMHL & 2B S
iz Ap ORI % A7

[ &l

DAB DY RIS | A DBMERFDET TV E LT,
TNFHWABSISBEH SN T WD, THIZABI-
2 DFRUERTTH L. —F. Ap OBARERSTIZ2
WT, BBERE I LTI ba c@ { HEMZL
TWhe b Ap DEGFRTF N B L 72 Rs4E
Bz onwT, FCBIATHAIMNMEE:E. 4T
EoEme LTRSS (MALDI-TOF-Mass) CHER
Lz ZORIGERMEZIEIZAR1-42 ZFEFRICAUIEL,
st % B B AT CHERR L 720

@Ap DEMHE © Ap OFMRIIZ, BEAED Ap 2F
oligomer i ETABHUOULAW L A L THE S
%o BT dimer 2 & 1) K& 7 oligomer ASHIRIA /N
BECZUZE5EZ2ETVPRME SN TV S, Ag-
gregation DEATIZ, TNHICMYATFNAFA7F
¥y TORGHBEMAKTERN S5, Native %2 Ap 1-

DAEFRHDSGY'°EVHHQKLVFFAEDVGSNKGAIIGLM*VGGVVIA#

E1 Apl-42D7 3/ BES, Naefis#AtETC
SR ABARETH 5,



JENBERRNZERR 7 + — 7 4 9(1)

% a=VELT, () BAEERRZBMHLL
AB 142, (b) BKPEFIRZ M8 L 7= Ap 1-42, O ag-
gregation %, FA4 7 7Y TOMY AAJED»S I
Bl

[ £]

AIFFETIE AP DBESIEIT OB 2 & i 2 h
7o Ap DB A RAA. HMREEELICTLOTR
Fo
DAB DR EyEH @ A 142, Ap DBAMRZ T
FF (Ap25-35) %5 U Ap DBEAKRFRTFF
(AB 1-12, AB1-16, AP 1-28) % ZhEThEMENT
WVER L 72 OB 1T o T, AR O 4 2 & B
(MALDI-TOF-Mass) THEaEL 7. 5%, BUKMESS
OBEE 7 ) NVIAZaEY (72 MDb) I2ko
T#EI 1) Tyrl0 4L 72 dimer R trimer ¥ 425§ 2 =
L, — BRSSO I3 ITIZEE NV OKTIEER
TRZVFERNE (Me350) BLL 22 Z L2 RH
L7ze B0 ARHTSH D5, 5 2 HEWAH
BEXYBETLIEPOLER LARBBESD AT +
7777b AR BT AIEEHRL
@ Ap DEVHE : Ap DEURIUI, HEEKDOAP &
oligomer T AEMDILFWE 5252 L THHES
Ao AB DEERDETIZ, TRAGICDATRAF A
77y TOREEMBEMATEN SIS, FHE, fer
rylMb JLEE Tid Ap 25-35 T3 BESEFHE L 7247 Ap 1-42
(2R, KREEEERRILIE Tt Ap 25-35 #FENLT,
AB2535 b 2R TREME L/ ANT7 4T 77
VLRI EEAHE L 2WHAEALARE L,

®1 Ap DS L TOHR

Bk A T7UAMMb KFHER ANTETTTY
B MR AL A~ M
1
B BAEEE T O e e
i g Tyr & Met & L AB 1421
BB Dfve ~7irc WAL
(MALDIMS)  gimerftrimer? [4FR+16]¢—2  ALiAHHn
RIMEOWE Ap 2535 TR T
(FATTELTH) Ap 1-42THHH b ﬁ%‘fﬁm
' Ap 25-35 BUBCIIBIUKMEERAL b A58 | /2o '
L di-Tyr DEEH R SRR L7z,

3 Y tEL (Ex. 300 nm, Em. 608 nm) b ST 5 = L 2R L1,

: 45—-78, 2008

[ =]
IATOEYIEERILKREFETTZ7 )b Mb &
GOV AF Y —EERERTIEFHONTWS,
EERARRIC =2 -0 /oy wn)AssuLy
RIF /DY EEICFAEOANL TR A
WEPHEAT L EFRE SN, /2, ADTIZ
O TAERL SR I T OV I F ¥ —EEES
BhahaZ b, 370707 EEARIZREDS
F—=N—=F 9L TVaLOHRENH L, #@HELL
ABILEB Iz TOFELBREEMLIBRDRI,
AD BT REEOEBRLA (7)) V=a—uryu¥
Vy 3TORVAF I -ERTERTAREN TS
VB OEBITESTFHEINDD, BEL AR LOK
IS I ZRAEME DR L h HEABRRICRFS
LawekEzoNhs, (7o) hoa—nyu y4
i— AB @ oligomer 45| DA F— LTI, ERKEE
ABEOHE OBICAHMS W — X% [73I04 FAH
BFE X WVHEBEATESZ, $hbb [EABEER~3I
yuy) TREEE =3I usVtF ¥ —BiEk
HEENETH I 707 )T OEEEALDEE
FEANBRE] L35, ZEAROAFEICHDLSL T
AR MBS EDRIEREZFIZRITEZAT
Wb, SHEBOPORBESICOVT, HEKBEST
PO RN 2 AT 2SS L LTHERL,
AR DI RARLE DT RE A &) la L7z #5R. #2
HEDRHBEELFET L hOFH L0y O
V= FFIRYEGDANT T T 7V (GFit
177) b= =2 - ¥RAFRBOTINAVFF
Ti—F (BFRN) 22V TiE, WTFhb ALK
TAZ L, FLBEEANFF Y —-EEHEIIHT S
B HELMHER L5 AP & ORI KY 138
HELRRFL-ZETH ) BAROERN L HIEYE
IZ2nTiREDL WV, 4%, 7= V=a—aFu
YRR GABELAKEERR) #HEL. 8K
HEATIER) Y2 Lz Ap1-428I Zu X)Lt ¥
VY —ERTHBEINDIDHERT S, §EFF7TE
YTHETHEHIMTE 22> 2BARBRTXTF FO di-
mer/rimer 23 & FEO W REME 2, HEEEMKER L H W
THliTAZ LI LETH S,

[H &
HESHRBNERAFRBRETR G S — - 0



JENBERRNZERR 7 + — 7 4 9(1)

ABAHRICHES & OB LOBS#THE L2,
RCBHFLETEY,

[ #&]

1) M. Nakamura, N. Shishido, A. Nunomura et al., Three
histidine residues of amyloid beta peptide control the
redox activity of copper and iron, Biochemistry, 46 (44),
12737-12743 (2007)

2 ) T. Hayashi, N. Shishido, K. Nakayama et al., Lipid
peroxidation and 4-hydroxy-2-nonenal formation by
copper ion bound to amyloid-beta peptide, Free Radical
Biology & Medicine, 43 (11), 1552-1559 (2007)

20) TOABFEAVIE—HRSIVESIARE (2
Ay MNP ytq) BEURBHMTEICEL S BIEH
BEORHEE R

MERERE BTHE—

(AENERSLUEWN]
a2y b7 vEA (comet assay) i, X574 F/ 7

A LCHlLE 7 O — AP VBB L, BAKEEC

Lo THIFED DNA B0 L RV EBITT 2 HHETd

5o B, WILEMWTFZHVAIA Y P72 45

RMERFEM RS EMENZDTHTERLO2H 5,
—F, HiFODNAEBERETE2-00, BHE

R THEELZFEE, SHITOBE—IiHE il Thbak

D EFTHI L THDL, P LIDFEIR, FLOk

TR E TOBBETH LR WEEESBLEE L,

—EORBRTRFICHBOBREZIES Z L

WeEWIHIESH %,

IRy T vEAICIE, HIE DNA O A0
AEBRBTA=Z2— TN e, HIfDNA ©—4&
SELI, AN X U alkali-labile site # I T E
BT IAHEDIND B, FRFFEORBNZHBIE,
IRXy FT v eA LRl iriEIc BT 5 HiF DNA
BBORIMBRED LB TH o 7255, S EIZEDOMELR
ELTIhL_MEE0a ry b Ty, OEEEER
L2,

[#1¥ & k]

1. M F

7L FoR#sE b o~ A (B6D2F,) D
BEERBMEERL, 1.4ml @ PBS IZhNZ TH 210

: 45—~78, 2008

SH3TCTTA v Fan—Tary Lz, MRS,
BRKE (FHF4) CTLEME»S 2 BEfsLsE (37
) T

2., 3Ay FTvEAq
1) @

NCHFy T L—bFETIRLIZEAZA 7T A
(vv+3) LT, PBST1 %DREICHBLALY
Ho—2A (B :35~37C, LO3 [TAKARAL, # %
FNRAF) BWEIWMRHTL, AAT LY 1%7
HO— AR (T0u) HFRBEE (30u) 2z T
T CBML, ChEARATHEADATA F (A0TH5H
50C) LEICiT LA, < ICAN=T T AR,
FEELSE,
(2) Rl

HIS—T G AZBRELEZATA FEXRE, KH LA
Ml #s W [1% Triton X-100 (Sigma), 2.5 M NaCl,
10 mM Tris-HCL (pH 10), 100 mM EDTA-Na (pH 8.0),
10 mM Dithiothreitol (DTT, Fluka), 0.1 mg/ml Pro-
teinase K (Sigma)] (Zhnz. 2®f (4C) BLU1
FEf (37C) MmE L7,
ThHNEILLEZaAy VT oL OBE, HIBE
G 121X Proteinase K 2 M % Ao 720
(3) Kk

TAHVEICBTIE, BRAKBRICA T M FELR
% 300 mM NaOH (1 mM EDTA-Na A ©), pH 12~13)
T 14 M AB L, TAE (Tris-acetate EDTA buffer,
Sigma) (ZHIZ THHMIL

Za— b WEBLIUTT VA Y EE bIC, BETKE)
HBHEBICII TAE * v, 7)) ¥4 7D&E
SUkEH (Model BE-520, BIO CRAFT) (2 TAE %
Z. BEBLIUVBROMSEENEN 25V, 10mA |
BELI. A7/ FEEREMA, FRTT25~554
HERKE T ko7,
(4) [E5E & getts

A4 FEAZI0%Y 2 —micimz, 1020k
B5E Lok, BAEES S/, YOYO-1 iodite (£ >~
¥radxy) CHRELA,

3. H—gREIC B B Yt kT

BB KECRBLIMT 2~ Y ARSZTMIBIC
ICSTEMNC X W EA L, H—50# b o2k o Yfn
EEA % ERY Lo AR FLAFRM L, BHOR



ENEFAENR 7+ —F A 9(1)

BAEGHT £ 17 = s

[BRE S U]

Za— |} FNEORE, ARLKTRAOCHESK
HRNOZS CHRE (. HoMTFRE L ZHLRC
B%2 (8] o DNABR :HoMTA, S
IKHELE (B1a. b). ad. H—EErs0R
TC, BERARMNEAL 2OL5FRBRELLEAZAF
BErEhEh2E (A48 BBLLEZA, BT
4000fEFR31 T (0.8%) A7 [RIB] 2mMLA, T
@ [R4E] oHBAFEEL, MT DNA RED BRFE
RERFHCERELTwA LEDRS,

Za—F7aiETE. ARMERETEE (1 oM)
L7=WMTODNAHFBERMTCE Lo FDITH L,
Tk VETRWRER, 2588w EvREk
BTahditbhdbod, gy tOBRORS OB
Eliko 2D EEPITER (H2a, b)) 235, Hik
HEoam L M7 2 RMINcELL, B—EsE
THREEMTET LT 5, MO oW (G
508) E#ENRAKATIBOOKE (B2c).
ZOZkPH, BFEES L ODNABEFET T
ARbPDBLY. ta—- P LETHREAERHT
Y, BEHREO 1 ARZTT AR ) RBEFS 2

Bl ca—}5rgEtgfsn-[RIE| ooy
b (RED

a. 20MOkE; b 5 OROKRY
Bar 50 pm

» 46~T8, 2008

8

o Ve
=g -

\ S

E2 #ABEARAE (1mM) LEHTFoREE

a [ BEAHE (FAAE, REEE: 29
b IHCHE (TAh B, RERE: 25
¢ S HLO: AE (5w itk oBrh (k)

IFCDNA OB HBEIRENICRT 2 ZLA59%
#rah,

[#5 3w

1) Baomgartmer A, Cameli E mnd Anderson D; The comet
seany in male reproductive wxicology. Cell Biol Toxicol
25:81-98, 2009.

2) Tice RR, Agurell B, Anderson D, Burlinson B,
Hartmann A, Kobayashi H, Miyamae ¥, Rojas E, Ryn IC
and Sasaki YF: Single Cell Gel'Comet Assay: Guidelines
for In Viiro and In Vivo Genetic Toxicology Testing.
Environ Mol Mutagen 35:206-221, 2000.

3) Kimura Y and Yanagimachi R - Intracytoplasmic
gperm injection in the mouse. Biol Reprod 52:709-720,
1995.

4 ) Kamignchi Y and Mikamo K: An improved, efficient
method for analyzing human sperm chromosomes using
zong-fres hamster ove. Am J Hum Genet 38:724-740,
1985,



JRINERRERFWIFE 7 + — 7 4 9(1) 1 79~88, 2008

% 8 B s

[JICA] ®F [ 77V Al MR BITEUE D720 DB 1TE
I— AT ARIZDONT

it #H A=F*

1. BUBIC

HEREANODOKSI% % s RER LEIX. AOD
HineRE, FRERCHE LR EOMANEROKE
i, RBEYEL EZ OMELXRITWS, FiERE
FREZ EEORFAEOKZEITZEL L, RETIE, &
HREBPRERS. BREFEL2LICLD, BERIK
TAHREmESZALNE, ZOLH BRI LT, b
AE OB AT B HICE AN ORED A 2 R 2 TH
ROEFBLZRETCEILIDLETHILICHSTE
REfUIE X, BIEIRERMREFO S LI, WHRBEET
MO ME_EBEEL T T ETHMLTwEY,

[ERRRIE, AAORBI-HELSI2ERS X
VZEDUBED DD HEIZOWTHRRY 2 LB 4T
91 (%2 ¥ 2 BaschPF) L#EFZ 6Hh, H£EOHRREE
WORERIED 7= O LA ERH T bh T
%o EBSH D OEARN R FMA L LT, BAFHSER
(ODA . Official Development Assistance) 7% 1),
PEIOEER1 AN o ODA HHEIIH 1 FHTE
HEE22H FH 150 TH S (2005%), £/, ODA (E [1H
5| % (B 25 %2 _EMh L. ERRE
~OHEK, #HH 522 FZEBOBIICKIN SRS,
REERSF TR _EMBOL LT (5] cHEL,
S 61T, b, FHEFR, KEL EOBRPERTM
DM L 4TI BEHEBO 2\ [ERREH ] &,
F & LTURLEAEBRG B (LT ICA Ev))
PAMEREBMBELEN L LTS [Bifrinss]
CAEENEY, b EOEMOE % k] 1A
5 &, BEN, BENRORLSY) DBRVT VT O
J3%%36.6% (2005) Z&HHTHH, Kkiz, FR, 77

% B OB B*

VA, PEAEEVTV S,

4o, ZHEEED L L TRERERGFICBITLT 7
) A~ OEBIGEHICEbIBEES A ONDOT
FTOMEZHET 5,

2. MIERMOER

AREETIE, 20034 & 1 EBREHBEEO—TELT
JICA ZFCHHE [BTFREAMFR] 9 -2 E2ZITA
NTWAHEREASSH D | 20064 BE 12 MG L A b ic B
VT % M AR O EBR R I~ OEEHRED 2BV T,
R IEAL R R EERICB LRE LTl
& b, 20074 7 H. Japan International Cooperation
Agency Sapporo International Center (LAF JICA #LIRE &
T5) POoWT 7V AMRE D _FHMGHICHET 5%
FANDHBHH o120 BEHTHRIZBIT S REITE
B L RETEE OO OWHED LT R,
EIPIZOVTER, BEZ KOOI, £ZTR,
W7 7Y A Hud b FE S o= — Xt &I FER
BFVROR (K1) Eh, FEIY HEORBITESR,
REBITERE O L A, REBITEARE TERES 2 58
EMMOBR, <6 ICHENICBT 8%, BEOHRE
R %2 & CICEM OB CIEET 5 REFEO¥Y
L EOERRMt 2475 72

Z D%, JCA AL A & IER IR BERFA S THUR
(RIS 5T & R T M) 12 X B0 ST
ANIZOZEfFENH o7z ZhITH L., BRE LG
% LA & 1220 AN 5 1A TREFTED JICA A&
RN 2 RFIEHHE (7 7Y &) FER
fiR%E| (DT, #EFL V) FERICBHTAES
L), A% THRIRENAUZ20084 8 (K204

RNER K FEEEE *YINEMKRE BRI



JRINERREFERTR 7 + —F 4 9(1) 1 79~-88, 2008

®1 W77 A XICET HEAE
Ea—2 ()  [E7 7Y HREEREMNEO D OFRETE

o—XaiE

HOH T BB B MR AR R S AT ECE A5, R v & — - HUIRREEEGSEC X A — U AR ERSINEE)
REICR T2 B8N 2FHERETER LI )b L LD IEBN R EHEREIFISKEINS,

AR R ¢ YR o MR R S T E R

" B
H—FRvrT - LI+ Tld, FRERITBREOT, Rk HEREL Y 5 —. S 5ICRERA PR
lEhTB), BICT7Y b )V —FEECEDETI43) — « ANRF 7H— ERDRMBERTHER IR
Bty — - B OHBRRBMSEELGHEZRALL TS, 4, FALEHICE, 332=F 1100
BREET VT4 TRRBEHLOBNHOATRTH L, #0720, BONIMEH - ARBEFHO D TR
e MR S A 7 A 2 WL T A7, HBREHEYMITEE IS, ERSIEIEEZ O 23R 0, $hE

B 2 3 5 BRAR AT T D SR SE R & D HIRARBETIC X 2 EMEL BB T 2N OUBEBFRDLNL TV S,

FLEHRE
MRS T BB M AR

HEELE - His
P77 1) 7 MR B (]

BE) 6 3FEMOBHEL S AN HEAFED LTz,
REBERICH o TR, BT 7)Y 2B, LD
Z—=X B bND LIz, JbHEED B Wi Y KEN

FHOYY—A2WVPICE D TAET A2 Z LhPFE
Eh@Lhol, FDH, ETET 7 hHROMR

RAUEOERE, FRTEOBRELR L 2EET A LIS

Bl NCAHBRILEXOLNTELER, MiEr Y

BAEORE»E, HELAZLRBBIZRDLEBY
THoT2,

1. w997, &, =4 X (HIV/AIDS) 7t &
PAEIC X BIECTHEAH,

2. FLEFELCSR, 5 ERg R TR, HERETR
AIHV

3. MHEMZRERA. PWELKEFHALTVS,
4, EROBYSESR SRBERMEICH TS HMARE T
P BA§ % ARV,

5. RERLFRITE., FELRET-EXA~NDT 2
R,

6. HBHRETE~NOERBMERIMEN, 2L,
22T, MMERAEOBKR L LT, [BARISHEICE

BRL T ERYE, RIS ELPLE LB
RO R E I COTERRM, BN, fREMmZ O™

TICA FLWRVEHE 2008. 8

M OTE), (ERASEE L L THEE LTS HIC
FoTwaZl| ##L LT, SMEMNRTHMEHE,
ERTRETRE L. TO&R. THEOBRE IZHIRT|
BHE (E7 7)) 7#R) RGEE., FRAERE B
TGHEEHBEARL L (&2),

JICAHLWA HBIE - IFEL KD L ER L 72]RE
Wit 20074F 8 HHRICHI D JICA A IcHH S hFE
F£12H18H IC NCA AL 5, 2 EOHREDMENE
Wiz,

(7 77 738, WITATEUE O 72 O FREFT BT
i3, RE®R, B MBR LT, PHSERE
., 5 OFHEAST Y, REFEDS 3EM, Eiiv s
Lz F L. ABETI D OHERBOBERITD
RETH, FTTHECLZ(ERINZETELRD T,
DEFF LT, EARKOOZARN, HH. Onfts
AVF2FLII20THLEDbEE EETWZE
A—=NVELE LI

DEogdick by, Lo To i omnsst
ANEHLT I LR [T 7Y iRy
BOLODORBITHR] ©3— A& 2 EBREEA LG
ShBZ kol



JRINERREFERTR 7 + —F 4 9(1) 1 79~-88, 2008

®2 WHORMA

| =
=]

x # =

FEH L ANV OESED S T2 B 5 BT R R e o R 8] 2 kA H 220, RBED A7

AHAEDF NV Y TH LM T RBITEEDERET ) o

g AT B B M R G X Y, R 5 — - MR I E B — U R

X H OB B ERSIEBIEECRT A AENATELTRCTESE L bic, ERE BRI EE X
Ao
| fe L7 ARG O & AR ST B BRI I
Sk S i) HERHRHIBOERER PP ABERGHT P TETWVAD,
) MRS A B IR O S, S O R AR AT & T
P 7)”0
R LR OB A B LT, 7 7 ) HEEI BT, ERNERT — U 2
E oo
BEEINS,
| ¥ % B ®m : B B W &
YT EHA | B
¥ % H & S
FHENE

HAO A - BB - WHLBORO AL
TEROBRESIZERL, SELTAZL
12k oT, HEOMRMWLEELE L
BEBPEREND,

HUB ARSI O HESE 1B IRk & B

BIE 2

WEBAET %,

HEORE - B rb s R - B, BRICBITS
B —ARE A B— i H OfT B OB &, #ERFR 0K
RERALBOR, TR ORBEALEBOE, iR o /B 5
EDT UL ATORMH - REFOHRMFHE, HROM
BRI E O 7 a2 R b A AL OfEd,

MBS ARRERT ST 4 Bl - PER. MBEROBRRE
DAl & LDV OF B, HIRERDOBEREZ & D5
#r - SO Tk MRREZ ZHT HEEOSEMHUIUE -
PR OIS o REREMRE I T LR ROFF
fili D72 % DLW TRE T o FEHET BE % (RAERAL i fF
o

AtiE I BT B BRERE O A D

BES % Hpl 0 HF T, HETOEMT
RBLMRRERET AL TE D,

s B O Y iR B SR TR E

RBERELHETE D,

H & OB O #IR R AERT T 23817 5 R

SR E Z2, HBGEESE (723
v7TIv) 2T AL LEDIC, FE
BIMBANOER ST EEERT S,

oW TofE (FFICRIYEORE, HLHERORE,
KEOBRELEWT 7)) HEEICSZVREICERYH T
20, kEFETEMINT X -ERE0H P, Ll
HIFA OBE 2 RREM. R X 5 EHGBB O R
EREE ZZH) MADHH), SHEIRRICES V- HEIRF
R,

HE - #HYMBOEROREICHET 57— ¥ —O%H,
FRE T

B E O 3 AR T o0 B AL & B R 7 ISR R T il o
e, BHE TR L - REI B o HREL O -0 1R
THORBRERICEDELS VY F— v a v &
RLMERE~OBR i, EROBEREELEZ2HEH
BEADE T




. 79~88, 2008

BIERKEWE 7+ —F 45 8(1)

TR ORREREFRI

KE
COfTRE, HBOEKE - 88 - FHL2 LD
ADBNEBTERTEZ L& T %,

BN - SAORFFELBE -

3. fisO4fHE - XK

20074128 26H 2 &, JICA #LIR & & A hEsEl. #F
BREEZYEOWTHRZ2ERRO LBV ERT S

otz

FLWHfEA Y ¥ 27 AOCEHICHD PP oDl
20084E 1 AP GERBLIAKIEET 7Y v iR~ ~OR

B TORE R & B INE LAARER CA
SHEEER L. BHEOMMEND 6 AR T THMEN
7Y AVREELE. BHET0 75 AERCL

-
—

£

QZANE AT, F—+IHHME (3%8). VY

THAE (2%, 55 1BEPRE), Y27V F
AFME (14). F4P=) 7ERFHE (24)

&Y%,
ORAIEN 4 %, BERIL. TRE 1%,

s

ETHhotf, FOhbW

-
(i

LAz kiR, 74 -V F7—2 24HLER

HTBOHEIMLIED

ko
L.

i, Mg ol HigE BT 2 RERERIR O
DHAOEE, BElx:BLTEE] &L, A&

i

@ ANKRIX, KETHE [BTRE] 0 -ARTH

-
=

200847 H7HH~8 H8 H@Z L., BRI s HE

bl

{

LT3,
@FES ) F 2T anhbwi, 77 b IR

x

-
b

ATE ORISR - B

TR L L &,

O

T ARE

BEOEBEE ST A BB, FICHERCBIT2BH

HOER, BImREEN, W

FEX R OBRE PLICHRERITRO L A LRRE  OFRMBROGE &#EM

LR i, E, WA - REFTREMOFERD S —
@HBOA4 DL L L LBRME~NDE ) ( A—4FF

LY

ITREDOREBLEE] LL

ﬁg\ T4 — i F'?"? k'j-%o

HRAERBEROMRESP S —
EEFRSICERLREIOEBYER

bl

OEROERS

v A BTV
TaT T Al

w77l

7, WRERRYERICIZA
BRI CBMEICTT A= —XFE X,

Broc

b Lf:o
[

B

-
e

-
—

NANBEZLLT S, EHRFBRTSNA LS

2008=(wax=)SA30 HENWE

=

st — »o = #F B

. . |HaREEaEnEY
R o) o Sabjeind e W) 7 RREREMAVE
= {@L L ES IA ..n% H QOB NRLY
™ SEHOSRMER
— 8 e = TP 025
WH BSREK —»=O<HE# e
HEIUARKER 0
[ [F] R—hE0YoN R RSN REELEE .»+E§§m
MERTHOEBESI0 AN BT iy
%gﬁwmgo el Y =g
EEHED [EREAN-KEN FOTCDATEDNAE | o o7
LRVS0" BEEDERASEERIRYT WOMOEATY | e bz omie
BEREESUBHORSAVEEISIONY OGERRMERY | e sxecnory
BOPLE SO SO DA VEREEEING-EE | Be e’ DERes
O PHOEEREROSRIAL0 SVERAE a0 FUVENEERN)
i BEOGIMER W
— e iur AL i e
K= T%W@ﬁ%ﬁﬁ FIUARVERIC | (KSR
LS FERY | HIR HESRenE
EEQAE LG BESIORORYY | FEEFRHIEENS | MEEEL ML
S R—haER (| & NhoRERMVEN | ERRGE TREE | R0 Al
<) "D EER | PRRBELEN | FUROHEOEEE Y [HEROESY
(04 © Aoy | H2M 0 BREL | BEE) Sh—Irld B | 0 SusundeE
EERER (00 N | DRPSESE | SNTEELNG-OF | DOUSIHSE LR
HiNA R R EH (- | MESCRHRDY Wi | S8 BB | SnduSd BEBeh
<) Sk ~REE | MODBFESHNET | T IRSEIADEES | OO Qe
: =S AL REOREE | stt0 R A
SER0S-BE) o BY (ROgREM
h—DURESEES | Loy aybas
o SELVRRRY
EE EREE | BUE BEURHIR
Lo0o<OFSMES | LANITHER—RE
U GRS O WERA IS
EEEEEERER | RREEYR A
BOMOO! WIS | iy
FUOVOMERUES | GESSOSHEY
NG ENRRAK | A [EERmIy
LESIERISLINLVE | OB L@00s W
= B ROl MEE [ Vudlih-r@ese
EOuEHLEY NN &) N M UEEME
. “ SREAVSWVER | £ [EiaRecy
it § o s SREMUIEE | 208 bEmTeE)
= ) ER0EUA
T U \ EEMOEREREY | | SEmO008T RV
il e & B LORA Y || QSHS i
R ; W | SOERDOERES || UmeLonilod)
" b . A 2 ULOHEBE0L
e e e ==

TR EORM |1 - YR - B
UMEY #3A0E [Me (D  (m
(EERae) Stad] | ¥IRODSOEERS
COBRMPE" ZHE | O ARH0UERD
BEVUOSWTY (8| HIO0RMEhUNG
IRUERLEHMILE [P flaRBuE
Lok b= g A S
QLESHE WL [EESON 20D
RO [ SRGERED
200 BT 1) T2 POSNLARRIG
E2 R MUHERDH | el AL
DUMEOBLULNG | M §EINT—2
<N SRA) MDD [ nr ERE
i HoEERLAhAR
SRR KR [ EAR NS B
PEQHROBNY T [QESENE-1L
Boshaeog | FERbeEoniy
RHAY EERMEES | ADEE faf B
B U-RTEEIEEY
[ MR N
AHNCHGHEE 8 FNATNIWES
W e e T




JBINBERFEERIE 7 + —F 4 9(1)

. 79—88, 2008

T3 FH20EE 77 AR BEBREHYEC-OOFRBITE B BE
A 8 o om o® A A o ko=
TATH  11:00 BRI 7E28H | 10:00 s MbREOSHEERESMNER, Wkl
(H) 13:00 AV Z¥F—3 3> (k- B - FEEFH (H) MoM - i
RE2/B%K - #15%5)) 13:30 M#E ERICHo7TFr TSIy OEROFEE
14:00 #»bh)—LH— RS a—F4 F—F —Of%E
17:00 D xWHLsi—F4
TH290 | 9:00 4T 77 MR UEERD
1 THB8H | 9:00 W#EOERMEDEBEMR (EROWTRRLE &) (k) 9:30 B L mEDNM (4 A) &M
B (K | 10:30 BREOMEYGEOLRER (kiU &) 10:45 B4 2 REHM (4 N) &y B
B 13:30 WEACOEAE LR (A O KR 14:00 Gk BEENTOAMRAT BT
m 15:00 FESEORRSE~DARATL Mt —THAH L DR RAT R DR —
4
B 7H9R 90 MEOHAORMETORS A 7H0H | 9:00 WREHE FEEE
X (K |13:30 BEQHAOEEENROLE B o0 10000 EmEEAZ TS
¥ 15:00 MESBEOFREITOBEHE (B, DOTS) g —R~ES LSS Y 2 —
] 11:30 BFyZzRE
7HION | 9:00 % OXOLKREERZEORES 13:00 FHi#EME (=i, BCG)
(K) | 13:30 @ SREORE 3 HUREEHT, BT & Bk
7 HOMBATE, REMEE. FRGMsE
THIIH | 9:00 ¥ PCM OFi:, UMK ORESH f 14:00 WHOR (mfEEErafn) R
(&) 13:30 %#% PCM OFik, HLMupoMEFHT b FRE (MHIEEEAS—L) B
g 15:30 TTHEfE, ABMAYE [EE~VFAF47)
7THIAA | 9:30 ¥ JbRETREEIEo%E (BELrarof | HoMaLERE (RELR7L) OFE
(H) WATHORE) = 3
11:00 R LU LB 1 it R B 0 4 i THE31H | 9:00 3% G815 EROMEEE G
14230 A RB LETORGES K (&) —IRBHED 54 H FTOKE—
| 13:30 @ RO B A EaSERAT R
THI5H | 9:00 ##% MEEASETFHE&OEM Rartd HAL PRI OEMIEERD
() SEMLERAT TRAFE 15:15 EVHAImSHEESR H2
14:00 % BMEEEARHETHEORE Pant2 —H R E BT H R TR —
Jrigic o BT EAE 16:00 MUTBHRBFTROSTHE (AT ALE) 22w
= THELERR
: | THI16E | 9:30 ¥ AbMeNTATERRR ORE SA1E
K 14:00 @3 JEEITRIRMEETIC B R, BikE 9:00 MHHOHRERH - BREALDESLL
DR L
EEA~OEEER O FE: - B 8H4H | 9:00 PCMEFWT, HYMBOFHRT<2E L
t (1) WL, 7oy Y77 RHERT B
TAHITH | 9:00 W% HEONAYEVYHNEOERE: AHEE
(K) | 13:30 M R AFAMILEFANTF A —FaA 8H5H  9:00 PCM 2w T, #HYMMOBHT < XHE 2
oy TAyk (k) El, Toiav?srefelita,
=77 ) AOBHEPLII— 13:00 M2 28 [AfE R - EemEH )
14:00 BHT 2 ¥ 2 ¥ 75 Vemkicmi e
7THISH | 9:00 % HETFHHRELEHBRE (F1AHy
%) arat) AH6H | 900 FL¥rvy—irgr Hl
13:30 A¥ITrL¥A (&) | 13:80 FL¥rF—i 3 Hb
HES & WRA®
7 H21H ] I
) o H 8ATH FHLavTIyOT E—Mik, MR,
(%) HREGDELBERFEEEAERT 5.
7TH22H | 9:00 #W3# DXORENEOBR 9:00 FL¥YF—Tav
(&) | 10:40 W¥E BEU~oOMHTOFH: 13:30 Fv¥rF—ar
13:20 il OXRoOMEORES X B TR
-i 15:00 W% HEODEGHEOREE &£ BR
8 SHA8H | 11:00 ML -d3+FN—F4
7H23E | 9:00 @R FRAUEHEENE O LR (&)
ﬁ h) | 13:30 W EEOHMW
ROTRMA | 930 W - RIHAOMR
| O(KR) | 13130 M BURER
TH2H | 9:00 #¥Fr VY A/FL AN a Y
(&) 13:30 ¥ HAROIB0ENICTER L -FanARmon
B
16:00 74—NF7—2@FNLrF—Say

PCM ! Project Cycle Management



JENBERRNZERR 7 + — 7 4 9(1)

4. WHEORR - FHi

BFE# T #42 JICA FLWAT M L 7B R I X 5 5F
fillie &5 &,

1), K THTEE (£2) 2BRLELAD, (4
BRI, 4 2H4IER) | TR, TEOLB
Tholzs
Q1.Have you achieved Expected Module Outputs?

«—<«Full Achieved Unachieved——

O KB )

s | 4 3 | 2 1w
il | 4 3 | 0 | 0 | 0
B2 | 6 1 0 0 0
B%3 | 5 2 | 0 0 0
WE4 5 | 2 0 | 0 |0
¥i5 5 | 1 | 0 | 0 | 1

2), HM [BHETHLBAOHR - BRIIFETE,
RIS EBWTTH| T,

s REICHEHENIOERTE %, (24)
CEEOCERTAZ LI TELRV, EHICBHT
2%, (5%4)

Thol

o, BHERIZEZ2ELZARIZ, DLToLdh T

Holz,

» FIZEBEE - HHOSHOLEE, PEFMHE
BWTA » Ty b7 My b OB EAT
W, BRFMMICBWTRT Y M Ty bSED L) 12
Judzs FoOHMIC, ELTHHISED LS IZT
OYVx7 PEHBIZOREADERT . (F—7F)

s REDOHBESIT DO/ ODHM - AFNVEFERL, 7
2vav 7o MERTIER L7z, MBS T 7
Tarv /I UEROAF VG, RE®, AEDORAS v
TERETH, TTTEAFT LIZHEOMX IEE
BEICE) ARTWL . (=)

s 77U ABIUHATEALERZE L -BIHR
RLEFP I RZETL (H—F, F4V=UT)
« HEITIZPCM DA F VIiZH12 % £, FOREE,
MBS, 7eV22 b FTHEA D EL{TE
Tk, SEZAZAFVEHEOREL KE
L. 70l /7RI L0ETUER %
UELTVEW, (YT FF)

» BETRREERICH T 2 IR0 Wl Ky, BN

. 79—88, 2008

BT, VEELERH . BT D 3THMTACTD T 4 = F7—
7 OB, RREEICB T ARBME RS 720
HALTWIIA LB, (VR T)

« HETIE@Y — C 2055, Bicfif~—20%
IR 2B \VT, HARDDBOERTICHRER L 7z LiE %
WoTWh, SRELVEEER, WORIZAED
WRBIZATEEL LBLTWS, (F—F)

s REDRF L BEWHHAED 2D, AR L2
EIHEHTA2DORAS TiER v, LALAEDS, K
ROBFTHEY)BBEHALTWIS LRSS, (F—F)
WrHEdi S, HEEREICHEORIR S E%

Wh, ld DV IZEEREIT L TR IR L,

WTHFICIZD LIS B THTFTRRXTW

DPHNREL o720, TORFIR, HFBEA ) X254

2 DES FHET 5) ) 2 TAWICRIOAATH -

Tk HicBbhs,
FHEEZMBOA ) F 15 M2 25b XS, HlED ¥

77V AEFH)ZEIZLY, RO =—XD "}

nERBML, 705 A 5BIE, ETAZL
bdhol. Fl LTk, EBRICI#EEORBITBROR
B & U CndbimE (R TS R - B odtisE LR
PR (MERZHFE) 12, 208, DHEREICHERE
TRIC B 2 EMEEE (FEE) & LTEREEY

HIE LA L Twisiiniz, BHMERIEFRL S TR

FOEBEFEOERITL & X1, HFICBIROFRE

Eicid, B850 T ICHIaV oM BRI

LT ZeFTCaLbddn, [458b A

WEBLILES] EEmalz E byl &

Eo=—XL#EAL, REWMRREHOLNL TV,
R, [BEANZARETEREN TS, REY R

TLAEBELLWI L | [EBROLREITBREES L

LTRAIAV MENERD W &] ZHKRDHT

WAHII ISR, ZDLE, 3L TICA LA

EREFAEROMIBYER M T 2 AKPHE* B s hi:

BRAHMT L LD TEL
7, BHERIXERBRITEICH L TRVELEF

ETEY, WHDOFERRBEREF LA, BELEED

EHHRBR -0 HRE Do 0L ENS,

JICA EEg M ABR TRIZ, (W7 7)) 7R Tik,

JEAAE DR L MRk a8 4 8 L v I BT REDH

BAKEL, BERTHABICHRE AT LAEBET S
CLEEMFLTVALE) | ERRTW, 4%,

_84_



JENBERRNZERR 7 + — 7 4 9(1)

BEER 2 5 T e b~ OREBIER O D LA 7% L Hy
BT & HR) S & TERRRIT R ETHBEARICE
DEZELUETHLLEEDNE,

b EOIBRRIEE OELE 2R ES L, FK
HRARBRBEORE LARRTICD ) 2SR EER
AT LG = T, B3 % IEYE R 157 1R 4 oD R BT AL
DA, BIFTBRO—BE L THIRIZA D ARERL
TARMEMOBREIEAZWY, 2 LH 2, BRIZBIT
%1945 (HR#AN20) #4%. 1955 (MR#A130) FERDHLE
PR LGRS, REMSEHIBEDT 7Y AR & 3t
HBLTWAEZ e bR, HEORBIATEICIIES =
ISR DG ICES L ARFEEREEHD 5V
ARMEE L L THRRREMGEORRE., 4%
MopE L TRREEREICERRLTW I S UELED
o,

PEDZ Eb, ABREFEOEEIZENTIE, 2
NoDOEZRTICER LI-ANELTALEED S,
20084F 8 H29H NICA LWL L ORI BER T HDOIT A
(FHAE%) Tk, [ LOTOFMECHEICHFETH o
7z] LOFHliZ AT, MEETH Y T 7 ) AR
DERELR SR O = — X2k L TEED OIRE
TERLBETHL I LEEDT, FFHEEREE AN
BA)F2T7hELNBHISETN I EPFSROF
EThrLEbhs,

5. BbHVIC

AWz, FEEIZZLDHL2DOTHA - TEERTHE
WT, BEHERZZZEETELIEIL,. £HL0T
BHOKFHLT—MNTHS, HIEMEL LA L

. 79—88, 2008

CEZHROWTEALBEDENS 7 7OERICIE, #HE
PEERE LTV, EfTFEFEN CHEL T
HEEBITRLRHSH, BEWIIIIE TOAE X5,
KIBIZOWTHRE LAY, Fh—Y 27 #—WIJEANS
WKDOKETORFERBL21ZD, FRLET K
DRERFHHEETVEwE), &FY) TITHED
kL — oz -k, REZEOMZH LTV,
BEWIZHD TOHEVWE LB LTRIFEZRED TV,
AEHET 7Y AHREO_EHBIBHEELT, LD
—REEIREEN D Z LR EAR, WHORHEVAE
BLbOLEALEIE-TVS,

BBIC, ATHMEIC SRV & F LR I8
B - MR S NICEREZ L THBRO AL I ) E
CHFLE L EiFET,

SER

1) BAHaHes . BREAEOBM, F4EE IS,
28—35, 2007

2) BB © EBRH T & iR 3 — iR
W, 175—194, BEZE#EDBE, 2008

3) i — - NS T - {oiEA - LLIEEAR - JEHA
ETb 3 — 4 REER, [1LidE 0Bt
B~ OERIEANE (FAREE) |, 6774,
AL AT B AN R D B ALIREIRR > & —,
2007. 9

4) [FF—y 7 5]
=M

5) BN ; MURERE L ERL - HREEERR
209—239, E&E#HEE, 2001

20084 8 A 3 HAHIIHIT &



WINEM LSRR +—F A (1) To~—88, 2008

THEDRAF v

#TREDREHYMA (EW) &

DEEF c IR B AT

—Rh—



AU R 7+ — 2 A 0(1) 1 79—B8, 2008

[ — = r - -
ol [T i e ot = A i e 0 B

ol

EREEA NI VCORICT



HIERKRRTR 7 + — 24 9(1) | 79--38, 2008

— == e

REWEEAHR A & EA T









JENBERRNZERR 7 + — 7 4 9(1)

3. DMAT (Disaster Medical Assistant Team)

DMAT & &, KHiRKE UHZEH - IS L v
7o YEEREICB SOH IC R BB 21, BCREBHEEIT
TeOOHMB R E T EBRF— 2D L TT,
FHAESETHIF—a0H Y T3 (20084 9 H28H B
e, deHEE Tk 9 M) . BB KBE TR, £ <
DEHREDVRE LEROBTEIILART 5—H., Hkd
WL, 74754 7 O@M., EFREFEOHRDE
BLRLICLDERBATHIZERDZITSRTICHE
Tl Wbwa [#ToNIKER]| RS M-
ELTHY EiFeng L. BARKEICRS " ABM
HEREEICIBVWT, —EIXEL OFRBESREELE
WOBENFRBICILKRT 5 &, BB T TIX
MSCEBELSSOREENT T, 0k ) EEICH
LT, ML IMEZ T LERT — 5% T REHES
PSRRI EY A, BT ORSBRRP IR
iTvwoo, BRI TRE LS OBHE L H I H
N Tihid, BERPRBEORDVHIFINE
To T X RKEERGE) I, FROIMEDOER
Wiz, KERBO<A—T A MIMlT2
MEALETYT, TOFEBEHE) X, EERHED
BOTEHN L INRE ZT - KEREERTF — L 5°H
A DMAT T3, DMAT [ EDEWE] (BE48FFMH
PI) ICISBI T 2 2 BB TR o 7o HMB LI E
ZI R ERBERF— AT, 54T120F—40%
BB LEY, 22—k LTid, B, B&L. $5%
B, ¥AMSErSLY £, B, BEMOEILD
LEAAEFEROIMATI LIk ) 425, BEHEED
HEd, EE, R, BEORE. HROIELR LS
Bich7=h, FEIEFLEBEOFLELETDF— 4
DR2RDLHEVSTOHEETEVIIEERZH L
HoTwET,

DMAT DE# iE, O# Kb T O EHIFH O UK
L, (aE, QREHGTOM) T, BB,
KN ORI IZ BT 2BHOIIE, LB, BH
R BT BHEBANY, RBEFORTOBEDER.
VB E, ORI E T REER M (Staging
Care Unit [SCU]) 1281} 5 BELE/LOE, #rH Y
7=V, @LBERRGE TOMBBAICBITARED
B, DEZLELREEHITERATVET,

DMAT (¥, &5 IR T L) 2 REPRE LLBA,

1 89—94, 2008

#&5 DMAT IIfara s 254

1. HEEHER23X TR 5 Ml LRI 54 L
b ey

2. TOMOMBTRE6 [ LOMENFZLEL
At Ty

3. BEER (CKEM) IrBRESLLBHE

4, HiphBEEHRMORRINLEE

a4 %@ L TRBHS P St 3. DMAT
DIRBEF I, BIGBOHEFROEFIEI bD
TEH, BB IOEERREFBNI LSV,
DMAT F— A HAEOYBIZ X ) BRICHEETAZ

LbdnEd,

DMAT (X EAE B E 6 o aicd LT, H
BITTRED L) 2 OBRFET LI ENLIERAEED £
T FRT 2RREOMEREOHTOL &, HAMIZIE,
HAOSHEEFT, SFHMOBREA T EHIEWHT
E2EM (AEELEY) T, HEHBARII2T T,
(JbHEE O F — A PGS A2 5 HAIIE, RITET
flite, DEZREICE) b EFEST L LI
D ET) BHIRAICE LT — 413, BHTOERE
UL ETFRHE LS ITHRNEICHZ), BRDOF—
LAriglET A L e ) T (K DMAT) . #50
DMAT [%id, #45 DMAT DR K U H IR O R
Db LA, —EBITH I AN O ERE R R & L TER
FoFE4, (FEOHMBORED HAEHEF—LIZZ
DO TENT) T2, —ERiX, #UIc Ay, @b
N7 —JVOREET)bDL, RO TOEREITH
bo Lz onE T, E612, MNTOBRERE (K
EHY 06 HRAOFERANORE, FEP S, AT —
VyTrT7azy b IBMZERET 5720102882 LI
RV b A ERMR ~o®R) TS0, ATF—
VyT7rT7a=y MIBWT, MEBRENTHZORD
LI ICHEREIT VRS, MEREOZDD ) T—
VETISD, BREL—HICHEH NV aSy—
12 D ABBANDEEEICH EHR) DL EFKRER
AHEeDFEd, ROCHEREOBHEELRL
T, BlF— 4, MEREODORITHE, ~V a7
S %BOILLELIZ, ATV YT Ty I R
Vb BT, BAORBEED S ERE RS, BIMI%
DT L% ERIETS 8RMIE2PE EvbhTw



JBINBERFEERIE 7 + —F 4 9(1)

®o  ALZERE DM K

1 89—94, 2008

§ SEERICEE P 24EELIAICEE

S HH 1
KB, 5B Tair leakDFiVH D
DB
I I PO A e
FRET (FLER)
5L I e AR
KEYIR D15
SESE S
5 S L 08
GCS=137T
BRLRXVOKT
I FLAS 7]
F R
T RBCE T
PR i R
P REBE T i
PREREY AR, AR & A B R

ZEERBRETE

BRI

CEREREH

GCS=13
i 5% R % FEo BRI
S LB L T A EEIMER
T

9, #icw) LEEENEL T CICFERSESLELR
BRE L, MATOBBILEICR Y T3, Mt
RENTBIRETECBBRESIEICHALN, 22
THYRF—Ir 7oy pORBEShET, #K
WAL IcEA NS SCUIZ, HEREFOMERICI DL
BIERRE I BEIZoWT, XS ERBY
O LBEDTDD M) TV %2fTHI L EHL
LEd, 7, LECELTBEOEROEELAE
ZEDZIT, bLOEETRKHEFEI o7& T,
T b HEDOENALHEE ICKB O BE S AVHZEM% S
NTLBTEEESHZE L) Z LT,

4, JB)IIEFAZEFER DMAT OEEIRT

DMAT BBz A 720101, S = 00 be s (i)
BLTwabI b, BEER@MEVED LHE 2L HER
BpbDHELRITZETSI L, TOBHETE
SoNTUEOREE LTS Z LFBBNIT LA TY
4, bLAAZDELICL, WMEOMEITZE
&, S, DIBRE, P T—VRETHERBLTVS
k., B, ATFAANTY PO—NIZOWT D
HAAHHZ L ENERENT TN, —FHAFLO
BERa&52ELEVES,

LEEIZid, BE2HODMAT F—A0H 0 5,
BREOMERIZ, Eifi 4 %4, BE#M 4%, FHRE 2%
T¥o BRAOTERIZ, 20064E11H IR E - n~vn®E
BEOLETY, $OTOEBHRORIZIZIHDIELT
. AHDEHESHE Lz, Zok Xk, BEEHMH
EDSDEBRGSEZIT 0L, MBIEKDMAT iE
LIEDHHBHEEICE> THOv~HBI L F L7,
ZDEZFRBVICHBGEBRICE LD ELIKRT
Liz7z, B4 RBEHICABZZ R, RBELTVE
o T, KEIEFM A TATY, Fh—Y
7100km= TV VICRHPEEL LTEMT AT EI2L -
THEE T RoTWVET, PIA AT VBERICBWT
i, KKIC AR R o R R BAE L TAFES
THELZERLD D T3, S51T. SRR
v BBl ERL, DMATF—AD—REL
T, BARTRESETHERLTVE L, TREHD
HEROCITTEEERMATE S L RITERO MRS 5 /2
CNCHREBMETHME, RAEL S THFRLTHY
—ATWE L, /2, ZETOTOEERLT
NBA fHYF— L L EbIZ, AN—TOBHo7HE
i, 2—w/=v (M F7a, BEFLEOHRE
PREZVHIR) CEBTAFEICR>TWE LIz,



JENBERRNZERR 7 + — 7 4 9(1)

FTHL A PHHY L TWARRTIRMELRT Y
FHATLED, £EODMAT F— A4 LRHT 52
LR TEABEL2HMTLA, R7TRYPIy MOME
&7z, Medical record, & MR T, Medical
record i¥, M) T =Yy LA EERIRICEST
BY, e wboTy, BERERAZ, F
BiZHIv PERL Vb OT, WHREEME W
HWET, —FIZBTOLNLTLIOPEEOEM. K
Tk - BT xS, BEEHF, v AT 3, BE -

1 89—94, 2008

B, R, ERELFEVTVE T, BFFfEL T
HAENEFNOBEENIA»PLLDRE LRI LDT
I

T, KEIZBWTIR, Lo OB hob LIz
FHTA2ZEbFEn Ens, RKEZ, BERFHFH
JeiEE - B O K ENBIZDMAT F—A L LT
zmELE L7,

S, deiE Ofio DMAT B & D% X 5 7=
o, JLilE L LCoOEE) 2P T,

R7 HIv ok S ERESAL, SFIRERK
MEDICAL RECORD

[GE A

ERE
#itER 7A __H Fr s

AR (BhHh. EDEE) -

E4

B - & -
ok

£ . %5 B-%
£¥AH £ A H

X8R :
B

R

R @/%4. SPO2 %
ke B/ B-FE
M / mmHg

ARMAE

B (RIZERR)

BiF - At




JRJNERREFERR T + —F 4 9(1) 1 89~94, 2008

BERNBERR
1. ®EB - FE
7H A 53 5
2. WNRBEFEE - 15
_ B (O34 Okt
3. WRBEER
OB COFRA - By OFEBEH Ol D82 - % OFR
COERSE OF o ( )
4. NEBEEE
OBZF& O72xAVA OZ77A2 OFAY OA4AFVR OA42Y7 Owvi7
OfF4 O ( )
5. HREEALER
OpA& Ok O772 OF4Y O4%207 Ovyry O%E
OF o ( )
6. REEA
OE# (Walk-in) [OR&#GE O Blod 3y FESFHEED b OERk%
OF o ( )
7. BRER
OREERE DAARMERER Ofof ( )
8. wA
( )
9. SFEN (M#MFzvsw)
OF# DHeds DfERESE Ok De DWwRES O%% DB
OHRRE ORfr DEMERER OEmAR OMME OdF Ozofh ( )
10. SMEFER
OziE D% Ol OBfg DOz oft ( )
11. A8 - BARAT
Ogosk ORKE OFH OKE OFF O2oft ( )
12, WE-ARONE (BREOTERN)
O— e MAaEH T BREBEIZLZHENTHE OFME~D 2L b & RE
L DEMERRLIHERELEL LK
13. M@HREE
O4bske OABE (—#) DOAPBE (ICU) Oi=peiex (O9 BRI v RS
~HRBE%) O% ol ( )
14. HEXHAZ ORBREHY OEA&HE O 7A4HY ( )




JRINERRERFWIFE 7 A — 7 4 9(1) 1 95~06, 2008

FHR OB

B1TH H AR BRR R X MBI 2R AT

20084E7 H4 BB I U5 HHD 2 HMiicb7zo T,
1700 H ABRRIRMEF R P LA )| Tk S
nE L.

HABRRBEESZSZ, ELEEo»2b Y I2M
THLMEDRBEMREL, RBEOTFH L ERICEDS
DRI ENIFERTT, TOWMRSHFEITE, 7
VIVE—, NG, BEAER ESGBIZE 0D,
REMBELBREZOEAEEELTVwET, 20
12, BRMEBEZEOATIRER L, MEBROAMEED
TREVERKOAIEZ BRE LTWES,

Z 0 HAGFERERFAOEETREE 1 HO%EH
#2013, SEEFCEEDOMNTCHESR T L,
AEIZENPOBITHEITHE L2, 4ERDITHE
NToORMEELY F L.

RERBEE, SR TICEEBRLVEY, Yy IN
T AREBRE R Y, HRTRELMBE L o7 BB L&
BB ARRREICH LT, BREE - HEEE - &
BEEZ - 178 - WEICBREICMDL 2 0¥HE L, BILW
SEICHTBT 5% OE - TAZEES—ZIZRLT
R ET o TE 72, BOTHEBRHLRHIZoTW
9. B 1EEMESOREDLL, EFEKPLBES
NHHDS, RO ICWT A% & EHEORRICS
CDFHZLTELILREIITOD ) THA

KEEDEITHFHERZOAL V7 —Tid, [BIE
LEROMDYE2EZSL] LI bDTLA, dLiEE
OENTORBICL»2DLLY, HRZRLDELE
SEPLOEMEVZEZE, 202 HETH100% D
DBMEEAZ, HRLBERVZDEINT L

Y ERT g AR, BINERKFRRERERREOEH
fiERBEL. £%&0vb LiFIcZRA SRR

ﬁ,*

ZORNBHEEBROFIRIZE - T, [BRKFHEERS
DiEFRFE] LELTTONE L, [HLVERESY
H, WM - HTRYE L 254688 ~07 70—
F1, [BELEWBEICEAT LV F—RBOME],

[ 9 &N AFERBA OB 232 O LT, [
BB ENREIL ) 20 S L BRREEE B
T3 EBEHRIE] Lo HAEVEY EiFsh, &5
HOREROEREHFBIC22ZE, TAOIHLT
EREERZRI T E L,

FAlEEE LTI, BRERENLER=MEELE
BEL, TARR P L OBFEE EDREHRIICZEIE
HICEHEDOR BRI R AR B L O
BV E Lic, BHEPEEORKNLEED? 5.
LBOSTHH L)L T OGBS IZDOWT, ZIKIC
blhBSLTnwilZEE L,

— S 2 AfIC b7 o TEIR2EORENZ SN
F L7z FERCHBEVWGHEIPLOBMETH ) T LA,
HEFICHERCERIRVLToNE L, ERHOCZ
Lo, HEICEATAN, RMIEDREAH DR
FH LIFLIET L. SO TERELY D 5550
TRV 2 BREBRIELhE LT,

7H 5 HODF#IZIZ, FWEKXF EHENT [T
BAHEE| »EMEasnE L, LB AEFERES
R ARG ESRE - BROFPHELEICFEES
BWL, [FFvoRBELE—(ICIVE, bdn
K| LELT, [Ty rzny A5G 8k e85
[EERSEE 7 LV F— ], [EANERSE & REHE -
HWEEMDI L] oW TESHOE - AZFOHEE
HFblEEE VWX E L. KHEDOFRICL A
LT ZLO—OFICHERICKRTWLZE, b

*TENEERRSE MR (LS - IO I N A5 B )



JENBERRNZERR 7 + — 7 4 9(1)

12X 2 BRHBENT TN ETRLATWEELBH
., BERSKEOMEIZNT HHLOE ) pFbh
¥ Lz
BEAFEOIERITHELFERICH > AE T, B
EN, TG I TARBEEZLOWD) IZoW
T, EFICDLPYR L, TEMCEE{HHEL T
eli& g L,

L, FERVREGTLIHREEIITEIT S (ko
TETEN, TAOHNOHAWHLOEE->TWAHEH
REZU-2HBETH Y £ LA, REFLRED KM

1 95—96, 2008

BENT L o THA 2 Z B O FREEIRIL < fE8zcH
itv, 2L THE { OMBERIICO 2T, HEMIc
HME LB TRELAVERD TEIEL 2BV
THEMEELENV T LI

RAERE D 18O DAMTHESEIL, 200947 H 3 H@IE
4 HHD 2 Hlicbizo T, JIKRERKEHEEDOK
BHEEE &R L L CHEIUT O LB LA ¢
W SAKF—VICTHBIWL ZEFRELTVE
To EHIELOFEROBMELIVPFLTVET,



JRNEERFIEDFE 7 4+ —F 4 9(1) 197, 2008

FHR OB

W23 H AWM R PR ERAT

;K

£A59H5H, 6HDMWH, BN 77 ¥ FH7mic
BWTHEBO AR ESVFFAMGE ST Lz, IFRIC
bEIN, 2EPLEBOERICBEI I WA,
ZMEBIT00ANE R L F L, F20%kIE, §&
HELESHOBERTHLIEROS MR, HR
Rtime D EFL

WG MERORERL SN ERTT, 7
PE—MREM LR, —EOBRERILTLORHY
Xz A, BHE, bDFEICIZHI0TADEBRES
Wi EeEz b, LibBEKIEA ICHIMEMIZH
DEd. MMBERE LTAYFEY) v 27 ikl oM®
bRREINTEY, SHROBRHARETT

EHRETIE, CD30FEDOMIC, PUVA ;. LF/
A F, 7R AR, HERRES I D3 A
¥, narrowband UVB 850 & BRI RIRICIA
HoTETWEY, 5612, EEDOH TNF-o BH,
F 7291 IL12,23p40 Hifk e & 8 W 2F B9 A O @ 72
R R IL, Th17 il % £ & ¥ % TIP-DC (TNF-q,
iNOS- producing-dendritic cell) FEFHEEAM L, &
DFRBEARIL. Z01 - 2ETRERERHEAZT
wEd,

T, by E—Fil, Y ORAR) Y OERIC
T BB HESRE S, 80 THiERICD
o Z-BEHOMMICIER IC L (BTwE S, M
Bid, IR EMES L TARMORERIC, HE
ELEBERLLICEVETL, AL L TESM
DEMICE L HEROKEBBETED, BELE
WIS, TORETERFBHE LD LEFEN
T, HEEIE, AN, KR 2|, hiEERELEE
RO, L, ZBHOMEEZRITETE), TO
BEIC, ERERTHETAZ LN TELILIERE
HYNTNZ L LBREMICEH L TVET,

—HTC, BELEPFE L TOREIZ, bYEIZBITA
EROBEDN, FLRILHETELDDEIIVZ W
EVg ZET, B#H QOL %Ik L 7= iE#H: 0 BRI,
ERIcELDBRESALL L TROTEERRET
Hh, EEOZEICEDLo TS bhbEMEIEI,
AEOHELENIVETL L), 1992FE0OREES%
EPICHRE N, SPR2ERRETLIN 22055 [B
Z20%&| OMBICDIBATVWELVWHDOTYT, 205
HTOE{ORFRIT, BEIALLLIZ, HRICEDbo
TV EL DEMOYELZE VS, Ebhizdot®
AbhEd,

4B D¥4TlE, James Krueger %2k (Rockfeller
&) ICHERORE & EWFER A IO W T OGS T
Vvi/z72 %, John Koo %54 (UCSF). Kenneth Gordons
H: (Northewestern K %) |12, H#EHII2WTORK
FOHEREHBENLLEEI T LA, BEHLIEOT
WML HEECHERI RS RHEESLE L. &5
2y (@O EEROFER] LEL GEFDOR
R EROESE L, KRB0 L ANEOEEC
FLOTWALEE, THABORRICHELERTSH
AEMEY Y I D3 IZonTid, %k, B, #k
LW F—I T VRYTALMEIRTHEE L,

HEWME RO = 7 b=27 L LTI, BILEY
B, /NEIERERGAECHERZ BV LREFFT
L7z &%, 2BEWICH RIS o B ILE R % k&
HLTRONF B o072k ) TT,

IO & HicE23m, ERFKEIESEIRDYIL
At Thdbb, BELADRICISEROLYE
WIRREOEL T, HEB—F., WEBHEZED. %
HLTWLHETY, ®&&IC, ZR%FEL, wHr05
MER W22 WBREAICERE L LT <, @S
LEETWEEET,

YRINEERRSE BN R






JENBERREWR 7 # — 5 A 9(1)

3T MRI, MR #E§#|. Gd &FEHIZ L 5 NSF O 340
FrvFareIf—nhEIhl, FlEHREIIREKRE
DA NEREERIC, BINERRENHEEE LT
7 ¥ ¥ F. C. Donders Center for Cognitive Neuroimaging
@ David Norris 422, [Functional MRI, perfusion and
diffusion| &EL T, WHETHAEBAERIEATIE: 2 46
& 7T ORI % Fi v T O diffusion, perfusion Mgt
BB 5 BB Off 7R R % #4r LTIV 7. Norris
iz IS AR & LT, RKAH MRI
FlEROICAR LI-EEOT NTA — v KEERY
B EETERMICEEL L ELROKAT, 104
) 2EHOMNRFTHE, TDHKk, NFNT 4R
Hyarl [HHEOMRM OB L HRE]| AR~

VT 7T ERRERBREBROEREDOT, 54D/
FURAMIEBREENTRDII, LB MRI O B
FEI->TwEH00, BAEOK S PHREABIELE,
HEEOAKE—E R EOFREI RSNz, T2, HF
SR O A A—T Ly, DALMY - i, M
Ro27—viFH#Esh, ERHLIEROSIMEHR
HNVBRTHoTz. BB, —HEEORERLTFH - F
BElBman, OEBRE LT (&EE—-1, 2).
OoRMAE, PR, K- T, B - ke &
16ty ary, IMEBEBRIN, T/, FRICIE
Kbk—=IkI 4 2R ETI3Ly T ary, 128BOKA
y—RRLTebh, FRELIBRICHSENIRE,
ARy T o, BTH. BINZT ¥ FERTN
TA 7= 723 F=0frbi, H Lk—iBHH
#l:TH 5 DEAL I A4 A vk
£2¢) Scott Reeder 5tz X 0, MR ERO X Tiie b
NEROZBNE 2%,

KEE2HEDFHHIZ, NANVFTIRAv v ay
2 [3TMRI O3AR & 8BS % haaic] 2508
ARFEOINTHRITERDOBREOT, 64D/8F1) A b
X W BRPfTEbM, DHPETIETTICI00E%
BRyITEEIRBLTBY, TV, 2V 7R +R
##Hl (SPIO, Gd-EOB-DTPA), DWI, MRA, MRCP
IZBI9 5 15T #il L O BRI ROBENED > 120
MBI BT ITHRE (CE L BRBEILEL
S, FRICINIZISTEREEF R ENL Lo
HEE - BT o . SBRETOFAMSTRESLS,
BERFIIVEPREOARY PRI E— L VKBS
(s - ) @2 7 — RS e, — BRI

1 98~100, 2008

B GERE—3). - FH—3. 42210y ¥ a v,
S3EOOWBERF T b, $/, BRY —REIZ
ARME— 2 (CEBAL) ., W0 - 7— 7 0z
oty iav, BEOERESI, FvFart
IF—124 &Y TEOB . 7 EY R MEEAM., LR,
A7 R MRUMRS, Gd #E#H| O %4, REHE MRI
L EOBEIMTRbI, ERBLORETHo 2. F
BOBANIEARBFEIGEE LT, EFVEREH
OAREZREDE M RBIEC [ICT L EMOMEe] &
BELTTHERC 20, TR TOXEDERER
~NORMDBHENTF L ERED VIR 25 2 T,
B OWABEBHEM L VE R ERICND A, HZW
BFRATLAOMELINTELIRECOTHED
—im& SRV EW, £FD%, NANVTAL AT Y
33 [ERHRMRS OBUR L k] HEBERFDK
P S Bcfz & SRR R S8R O/ B AT 40
BEODS LT, AZONRF)AMILAERLEZ2EAD
REZRSIfT bz, BERHPSELHMEED
MRS DF YL OB, WILIDO MRS DZHT & i
BAOF M L BEE R EH9R 872, MRI IC MRS
EMAL I EICXZ2MHMEDRH Lk E2ERE
Too Flhoy BERBVIEH - FHE L HRAZEOD 2
TN RES N, —REEIIF -4 (EE-4),
-5 (&F—5) 2ty var, EOOHERER
Birhbilz, RAY —BRIETF—3 (DWI- 1),
M- FH—2 BT) RE¥T7ky>ar, 6BIFTR
bz, 2B, KEEIHELE2HEHDORAY -k
Va vEB2EoMD S, FNRHE (KEREK) &
LTUTOI0ESREE N, OBEAR (2L e
F K %) [Unidirectional MPG % Jf \» 7= Diffusion-
weighted MR Neurography [l D242 & 2 KA #I#E
OBFMWH |, OFHRE (BIDAE) [HRIEHE
FIH L 2% §38 15 O R FF 4T ~DTT 3 & UF g-space
imaging # iV T). @L#ERRE (EFERKH)
[SWI # iz g'Ri i~ v 7OM%E], @WLH
Mz (EHREEERSE) [ H g L—="
7#: (MEMRI tract-tracing) |Z & 2% EERAEEEK
Ot & MRS OMHT |, @FEHREE FRE
BRI K%¥) B, mapping % B v>72 B B shimming H:
F%E & = A IH-MR spectroscopic imaging ™~ Jiix
M1, @A LBRA (HZLBEH) [—onaf VTEH
R (QD) HW kL KE 21 VORR] OBHEE



JENBERREWR 7 # — 5 A 9(1)

K (ERERKS) [ME)IRAE O 3D cine pc MRI #ifk
BRI & T e BEREMH & LRI TS0 k],
@ERZEE (BIoKk) [H5#EHE High b-value 2
PLBETHNC & 2 R MEEITER ], @KILET (b
HBEKZE) [2TFOLH Va4 F—Y AD4MRI ! B
HERE RS MRI 5375 O | O AR (B335 EIPREEHR
K& [CoEHMBP~DOMn D EB L EEROD
13C/IH ARZ b WVIC K B0, B2 HHEOBRES
D ETREAB T 2bh, BHIREBIEIWS -,
AEEIHE, $FNVTF1 ANy yard [REH
A 6HE 2 5 MR #|EHM O TE] HPALIRER A
B R o3 BE DA E R A6 4 & BhE P R mBE OB HiEE
GEOEBRREDOS LTThbhlz, 44D MREME
W& DRBE % TV 1B RBATRIEIT S AT X D, i
RETIR, DUHR - BREDAHER. TREMESR - JEEE. B
BRI ECRAE S LRI ER TR T A HWED
RA VY PRI ERT, FROFBEMEADEMIZED
BLTEHBRAREYETO T, T2, HEFRE
7OV A RF - FHEA . “Practical 3.0 T" B & O IX K
RO 2 F -~ HE s N, —HEEIIHEER
DHRT, FF— 7 (Bl - ), LRLE—6 (T
e MRA), IMRL, Z4FA XA =Ty 7% 122y ¥ 3
¥, 6EDORERNIT b, BERAIC PDPHLT,
BEBLEORB T CABOSMBZICL VIHERLHR
fihbh T, KA3IHMZHEL TRBEICE TR,
REOSHEFAH L THIUBIHEICH I ADEHK
WzIiZbhb b, REHELIEHEOBMELED )
WEREREKE oz, FIC—RWEICE L Tid, 2008
1AL ERRMEHATTRE & % o 7287 LV iR
## [Gd-EOB-DTPA (EOB- ¥V E¥ A k)| {2/
FTHWMBSEP LA LANFEINL, O, KRR —
GO TAEP ZOEFHMICHMT2RETHo7z E

1 98~100, 2008

Wi L M HEORKE, 15T L30THBTOLE
BEl, HEROEH L OLBREER R EORENS

h, EOHFRUSSEROREL EFBLICERINT
Wiz /. BERMRIZRERE 2 L OAHBTF L
shtwl RKEROFELLHEFLLR, 6
oy vavi-FHO4 Lty Y a v ERTHERE
hof. T/, GdEREMIZL 2B ELFHEREEED
BIfEHO®HE b H D, &K MRA BRIZHEHR b =R &
Mize B, REDSITHESHRE S L UHERENE O
ST S EDRERNFELN,

B HOF %, KIS I 5 B11ETH R AR
B Pl L7z —#KTTIRDF 4 I MRI RO HL i
FROTWAEZL LR HNI T2 TWA B DT,
HROLEHOFHIZS hhrboTHLAEVSNE2HE
Too RFBGHRBIOMBREEROFSZOb ET, T
FARZBSBEHOIEHAR LIS [MRI->TEAR
BAE?| EELTIEEHE 2, MRI DN 5K
ENE., BEBEEREDP )R T BFELHE,
RO oRELHAMIZEbI ) 2T BEZHW,
Flafa, MILSHERED/NEFEIGEIC [HERE
BB —aRaEEEO RS L HILBME O Y &
He—] LEL TR TH 2. BRUME L FAE
WoORELR L, SERBHETE2VAERER THEH
AFTHE, HSAKRERS TR LT THo /2,

3HBICEABLARELERZHRISRY LTS
h, KEDT—vThHs [2HLIREICTD»o T
IO BEREC RS DTREVHEEI TV,

KEIZ, RZEKEOMBICH), FKETHE.
CHAEECLBURESEEOBREI LD, ER
EFBBL L Y AL S TR0 S ) B
EFHRLETS,

— 100 —






TRNBERIEERER 7 4 — 7 A 9(1)

®1 AHILBT 2 WIAUEBRBELROBICK S

# A B E T K B

1 101~104, 2008

F B R M E DK B

7 BH—BLREFEZOMOTAGE (HKEZ
at)
4 HAYE
225 R LRI AE
I AR I
a EIEOBMIIIHG
b ARG DL E oo i W 2 P 5 KA
1 A R
b - B
B OHEESOOREEAE
MR, EAETEMIMES L < 1B O BB
EITEIE
HAEOERER R AR &
¥ P 22
AR IR PR 2E A
SRR
HiE OS2 EF R E

F

Ees

N A

B RO PURAIG AR & OF & 5 B ES
BEIG VRIS 2 P ) R RIS

B B Al

AEV

A B R B TRHRA M 3L I BRI SR ¢ 0 i h IR
5

—BRICRFE R AE

R AR

B B2 LIS BUR R AT

O S

N R

ELTEHE HABRAERE - #KEZE WD,
BEAI44SE D5 4 [ERELIIALIR CHIHBRR SR, A58
SEOFEIBME b AR THIIFEEHRIHE S TE D,
AEIE25ERY 3EEOILEETOMEE 25,

HWAEBREGHL, MEEDHAEE L TREN A
W% R LML, REKEROWERE L TR
OB IR THINOERP T -7 F7-, KB
¥ i, MRS &I ISR WARIEIC L TFEMT 2T
LA RDOFEOVE2 L LT, ERMISERE SR,
JLHEEIR, FOTXTOERFLMA LHIRZ 72720,
SEMICRTOEL DI v s WA 2HMELRo T
5, BHHOBEEIEEAPE ST L, 2
HoEgiclkBWRBEEAEFRESN-Z LD ERE
BEBEIERL—HER>TWA,

—HT, BRES 73— HEgrRITLBRE L
W TEROBEE 2 INT, RZQEEOL I LHE
WD 72D DOBE DM & VI Efr b R LTE 2,
EZELE—BOWHBEEORIE, EROEORE, &
MECHMOBR LELOBELZEL LI ICE )22
HHBUE, BESOBITUERRERICED 2 BB

+TOHBLEERXEBOVLED2LTE LS ICh)2D
H5,

BEOHKEMEEHROMILIE, EBMARIEE h
H2EICRLUFLLDOLDTH L0, #HIBDE
- MRS SN LI o TE. ZDLH R
SlE 2T, RZELOPHERE LERGHRERS -
RIERERIE, HOORE LPREAROD ) %L
WETL L2 REEEHBLTLLI TR,

[SE#ESDF—~]

EIROBLIEBRELROMEBZWWMT H L., 413,
BEDGREMRPEICDORI LT, FrickdtlloT
RETRHTHL LARKIC, ZThEITICHERE 2o T
ViAo TRBREBICH T AREREMLL T L
NEERH EEZ bz, £TC, 20084 D E43MERE
ROT—< % [FHl-ePRERoHT] L LTAX
DFFli L KKDEY a Y EHLTALOOBELT S
el 0 By .

HEROBMCOMIZ S, REE O v, BEEH
B, HMORBE, BEOD) 27-%, i) Kl

—A02=






TRNBERIEERER 7 4 — 7 A 9(1)

HEwB{ oI b, BEHHRIEFTIZBILTHLT
H5) EEFIELNT,

ISEANT 4 ANy a v TIINME - R, B - BRE
MBEB ORI EREBROBS ORFOMEE T 1
ARy v arnwizifniz, ZOHEBAOBHEIZERR
SEEELTVWDHWS “war injury” (20T ARHRET
HHEATWS, I—T v 3Tlit, WMECESERE
EHERIDHT A0, ICUR2BE8TA L) hEXLRHK
FOEBBITDbNL TV,

JT—2vay 7T, #BXOLODORELIXTE
BWHDONE, AL YFF X AOBHENSLTEH
R, RMICEHTEZ2REORG 2 EHEN T BE
DA, 2EmEEONEL, BERO2MEEEL LT
AKHLEFEROT N,

[—# ]

—IEHE IS B BEORAERFEGHIC BT 5 MES,
Tk, MR, #ESHTOM. Fud*AH & OOF H#E,
TSI W R P 23 B . EERME I T AR
R, BEAERRICHT 2 ERZ EBRNLERIRLN
A

B RIS, F¥AEr 7Ros4 - ik
BERBTZE., WERE OBRE I W T OERENIFR., £<
Bl kBT ABRREROBER, ¥4 1X—DRENE
DO DF /=L HMBIED 5. KRICMVT /- EBERFIER
BMABET b 08E{ Rbhiz,

—HED ) LEN L DI, FORBELZ,
REFY - EHFEIFBRE SN, KABEEOS TR
HEXETV, ZBOKHDERIBASETHVLZD
TIZICHBRELTHEL .

(EEHZEK)

M mZE 62 R Bl e

1 101~104, 2008

O BAEREREICBY 5 3RTEHEFTNE
R 7 B8 A R S A 19 Bl 6

(EFRER)

wA  BE IERKZEFHER O R

ik B

W BAEERERE LA L CHRBEL L THER
BER O B R RRR

(BHFREK)

HE NFE GRS R R AT G

VR © BASBBE T I BT 5 R H A i

[(ERERBEREDS RORE]

HEEBRFEBRBEHAOY v 7 3 HRBRENSE L5
TRLZLAAVFFARICORBE DY, FOBHR
RUIBEINTVD, RBGEE L 22RBIIRELE
BENESOHFE, i, BEREINEE L IEHE
WEICEE TR ROSEENKET ES 120,
& 7 DR R BRI D JEFH & i O MR AT
K20 s v )HEBTI TS,

ZOL)HRPL, HBEEOLODOREL, M
HROREL, BBAERORE L, El - HEliosd
EREVBREDRE L L >TWA,

—h, B, BE BRBFOF - LEER, HE
2 AR % EF kB~ b s Ty
bo AIIZBV HEAEBRFGRIWKFEE I BN Y
LBILBRBRTEDL), TORBEPEZ TL
DPSHORIDFFEEEZ Tnb,

[5HWIC]

KIROBAERELRONGRELT WD TERTES
BabhofrbtBaTwnd, 4B LAL4+ B2V
FPUADREFEH B EE LW,

— 104 —



JRNERRERFEFZE 7 A — 7 4 9(1) 1 105~106, 2008

FEHRRBEFEORT

BE ®-AKET F

7E i BN D FIF T 3 ik

milE  Effi1,995M (#hA)

® X ® F

EBEOMERIEN, [k FDFE] KU [k ho ]|
A LT, BEEREBHICAATEIIICE>TAL
Vi, BEEIZHEbLAMEZTICEoTATY, [ATHE
R, THERZWIC L 2EFEDRG], [Binki
irl. [BEFW] 13, B MEERICED T4
MO & | 5T AMBETH L, T, (AT
R, [RSVSENE], THRfMEENT] $id, e bos] i
Y AWM LEEZHNMATH S,

EED, EREELELTHEOZ LICFIRC LI
dE, BICRZRZTTRBRTE VWS { OFEN
FERDICENTL 5, FIZIE, [E MIVwohb A
THH00], [ NEEFo AL 3o, [ANkEko
reAE D], [EGOBIZEZEEZS2HTREVOR], [k
FAEETWA EIITA], [ MO L dh], [E
RN ORI L WAL L 2VWiHaORMET, 5
CRFOBVEFEEDO T EFTRVOD], [EROLZWV
HEWREORZRI AL H-o bR, [HFD
BETHELZBU V25, EGERIZVL V] v
IMERE - - - FETRLELNTI o, FE
DEH, ML, BEILL Vo7 [FE] 1ZBb 2 HE
A, kLo THREMLTETWS, HFIFMmEL
3T HEPISMNBEEIN T, L L, EEssEsk
L7-BAE, [EGEERORIE] L\ )BT, [FEHOE
] WLEOENB LI IChoTEL,

AT, BRI EEEICHLT, BEOHDR
EE L RMORMHE L ) FEINEER ) 183 &
Itk olze LR, HAAOEME BEOBRIE, W
bbb [H- Al OMRTHY, EMITHEMRE L
T—HBRVIELROTRE L, BES [£T, BF
HLET] LV EFEVOBRSE, o7,
(e 77 A0EW] b @BHLNLEEC, Bt
NE) Vo - BE—EMERYT, FbLThbdo7n

LA L, i, BEOHCHEHROBMEN LD Ho
T, BEPSGA Y7 5—AF -2y 28/ LT
TONDERDL, IR{ITEED LI ThoTELL &
DIENN 13, BEOEFABERW L LT LTELL,
A 74—=LF oty efme LEEERHAIC
L2HPIEDERICL T, BEHLLTHHRMLEN
Twa,

IhEOFME ST, Bl - WRHERMG., A6,
B EOERBBRZTICMAT, FHE BF K
B, ¥, GHEZ ERERY. TEWEOESE
DANA DO R HEGBEFZEIFRLEINLTVS, Tz,
B DEFMPF AR OILFEONITIE, E R,
E#mHEH LV Y T+—a F-ayLr bREL
TEEHLTWS,

A arimE - RS, Relomh & icBeL T
W bDTHbH, A DEBCFFBMOMESRIL, H
IZEELTEBY, BANRZ O TIRZWI LIZHHD
HTH2,

ZOERTIREMBEOFERE [ZLY] LT, O
HAREE L BEDAA (NI, HIVThi, Samme
fi. FHEESE 70— KB, SERHAA &5 L
E, EREROBEME. AROHRK), @L%#o
ZENDEZOHA (BEEE b, ATIHEESH, 3
FIREE, MEFR) . O~NOEFEDMA (FEL I,
TRPE D LE G ARER, AL OFE, TRIE, HMIE, Eit
EFE - TANDFEN), @EEFEDTT (§—3F
WodrF, BRAER, F=IFN 7 LQOL:, &
i OARTELFEDT T, HOEWK), ®F 7 +—
LFR-aryer b ($F—F1 XL, EMORRHE,
ek, AYERE SN, FELI v T4—4F
vV, BRPLRIA Y TF—AF OBy
M AV 7a—AF-ary&y oG, FEOH

— 105 —



TRNBERIEERER 7 4 — 7 A 9(1)

ZLMEME, BEr2HonmE AE), OERE
e fmE (ERfTA LM, BEORABLE, FELA
B, B#CH:, B L IR ERFROMIL)
IZoWTRE L7z,

20014F 1 @I HAR L T, 4% CokET 3 MuiciE
LTWwd, %4, ZOFHTOMNEZMTOBEEID
Ldolzl b, 20064EH L ITBREIHOERR

— 106 =

1 105~106, 2008

FHEBTRARLASEWIC—HELW S h, ZBRE
NEBENTWVS, T, BEH, HEZHIILL X
b, JCEHR, A, E T, RESHTO—BE
BEHEREL LT, E{RAShTWS L HET,S
MwTwa,
ELDNCEELHATHE, THE. K E2TH
F7:bEZEZELDENDETTH S,



JHNEERFARZEDE 7 +# — 7 4 9(1) 1107, 2008

FEHRRBEFEORT

BE X B
ATIRBEMERE THA OFNT - RE - MELFHD7-0IC

ATHIE1—$ FEAH16,800 (FiA)

G

AR ATHBBEMERN (THA) 24—V F 7V
FIClDFo721MTHY, EICThHhb THA 2%
RFBED 4, L CHEEIC THA 2 fi& L LTH
DEIELTWATHBED A DI RESIRLT L
fro H5WEFMEAEDS L UH A OBEO PRI
HIBLTWA I Ehs, EBRET, HICFHFHOm
TRWCBHEILRLEEVET,

9. THA OBEE, ERE\EICHT . kY,
EA. FROBREMYFAT, BERRFHRFHR,
BFRED S SHEON R E T, P —EOHE % P
12, ZVA9—DAFAb - BERTHRILTVET,
EEAW LAY MEABIUEA Y LV ADTHA /2
TR, BEER S Tw 5 R/ E8FEH MIS
THA, ALE#E#M, ES5CRA ¥ 7+—=4Fa>
U hR7 ) =AW R ERMAEKE A /- LT
WET,

BRPEICBWTTHA BTN D L) Lo THh DL,
ERUEANFERBEICAETH A, THA DGO Sz %49
Ix [ N85 DA loosening ] &\ 9 BE&A %R o
7z7z¥, THA ORI CH L EFEM, 1 EjRoO bHE
v HEERE EOF O ANHREA S, fFRMIC
THA At 2oh LW E 212 LT OB S &
TFICFEMfTbITwE Lz, L LZDOH THA
DULANE LR L, BAET TOI04ER, THA O b
loosening | {ZX§ HRVWAITBASNTE I L7z, A
T 2EKE, ERAFREPSPAICTDR,
THA @O, EavF—3 v FOBBEME, ©
AVTFA Y TORBLR EDEI L HMARERD R
REIZDWT, FEFERLNE L7z, fiafEE
DI04, BEOERIIH oD [A )
% cement disease| &\ BEIREXENHHEIC,

i

AV NEMADREE T HEMARE o BHET L1,
L LEDERDE { DRI HAERL N, HADR
RS, RETHR) ZF L VEERICHS L
WHT LM LE Lz, €O, ¥ XV T4 YT H
HEOBBEAESh, X2 FIEMA THA bEE SN
F L7z ZLTTHAAMTh g0 7240 & L,
BERICKE LW - REESIBONL LI ICen F
L#=e

Z ORRIfERBEL TR FROMEFRR S oD
HHBIE, WHICHEY) 2 FHFR R b IR
T THA 247 ) AW BRADOKRKEZ 2HEL 2> TWw
v, BREHOMMELEAMCERLZI Y R—F
D & 247 212, 25545 5 304E O THA Ot AMEH
WM Ta T4, LAY LEFEICBITS THAICEL T
DFE L FooFMWEIA L, FloIhdr oML L
T THA ZfTWIcWEFE X TWAEFOHLEF~DIR
BIZEAR, BOPTVHAELSZ 2RI LAL
R€IEA. ZETIIEROKRKOETH4 THA
2472 TV S EENFHEH, THA O FHFAR A,
EAVFA VEREDLEI IRV P OREBHES
FURBEEICOWTHEA » FEBTFLNS, 41T AP
PHPEEESHLTHY R TBHLE LA, F12,
VAEBRAIITDRA X ) 2k o 12 B/MEBER MIS
THA, +Y¥¥— ¥ 3 T4, FHEBOERLER
ERHBOEMICERCERGAD ) ZANVNRAD
RE. WBRINE)F—varyOfEiz>wThES
BITE L7

AEIE IS THA 25T, 5V IEBER D) &
ATBOLNBEEFIZE > TRIRICTOBHED—
DTHAHLEELIEHALTBY, BFLIBFERIC
BOTWARZELWwEBRWE T,

— 7=



JRNERRERFFZE 7 A — 7 4 9(1) 1 108~109, 2008

MIERKSE BREFE (10) BHMS7FE

ALHREHX K2 RS A AZERIC & 0 I

FEAIST (1982) FE W aiE, 2 HICARKELZ AP LTRITICEZ o2 L LTRWHEhE, $hbb, 8
HIZHEREDET N =2 — Ty NV DBEEDP L KEFREL TRERAEZM LIz, A7) ¥ 7 7 —ORER EHE
HERPS 20 LIEAKTH o7z, 2HICHI AICE, BRI TEIGTEEL, HEUAEH L, 2561
HHEBOAICEET 2 AL TH o, BEDOBR o 1-HREICHKT 2 EBS | S OEOHITIEEL %27

1A, [ROBGE] 288 L TIL/mAEEIRbo T, [REBGEOREE ] 2BTEME DI F AR
RECTWAPERBEACEMICRIE L 2. ROBL VI <&, BERLICE, BX EaikFEE] BELH
FHE [(NLER] BEL LV TYBED S L1,

12A1243, BEAH (BENTT) 7Lk rh— FEHOARBEzHAR L, £ TAREFEI/INROR
LEbEFLVEE(FHTERPo 2 L2 BAE, 71— FAAREFEOHBRISHEMM 2 HRFTIEDH - 227,
BHEFIPER L TERPLAREFE SR LALLELHLLBEILAD L, WEEHPEHORLH S,

ST, ZOMMABTHEIR, REICE > TRAFEIVEHICH-2ETho7z. RECHEIRELFEL W2 L
o, [E]1AZTHOERRICBWT, HFIVBERSTHFLEZERERIT L2 I ePFRES L, ZEAKZOKH
R A YN LR - TREIN, FABERKIELICHSHTHEORIICAD., FEII A2Z2HOHRRICE
WT, fTRENSFPRESNS L LD IZ, ARERIRAFIEFLRATEENTERICHM I N, RSfTFR,
ORMFEURE S, QRS TOMRE, O SHEE, Ol L L, kD 3 BIBHIS8ED KFAET EWH 6
H16H~20H DRtk & Sz,

ZORBITEFERIZED LS [ZfTbh/cd, £OFMIZ, HASSEEEBERE L L TREFOZOI—F—T
D THEAT %o

EZAT, ZOWABTED T AICiE, H#HEDOAR— Y RIHEH IS THEN 2 HRFENH o 720 FHIL,
HEEBEKERFTREVAZOEZEICL VB THES LI L TH S,

MEAN20MERE 2 45 1 [0l & L CHAERERERIME S h T 3 kil XA (KL &) AFKREIC, &% EM49
FEOEAMAELIVBMLTES, ZOKROBIMAKFEIIAE (BFOMWIIK, KTOH23K), EHIhi-#
BB 1280 (B gk, mXEPER, ¥R, KNEX, ~A 7y bF—, Nb—FK—n, v h—,
B, NFI ¥ br, FE, #E, 5E), LF6ME (BLBif, XER, Y27y bF—W, Sb—FK—
W, HER, NFIV bY) Thol, €0, HAIBVEEDE220KE X Y LTRIE, S2FEEOHF24MKE LD
BFNY FE=NDIMb o7z, FEERKRITEAELRKFEIMRICETRE 2o THRMES LTS 245, IBRISTHE
BEOE9E D, BANERAZEOEETT AL S bITTH S,

UROERETIE, TOX) AR RKROFIEIRERTH), AT L2H8MA - ZHEOBLI P, L
Db, FEELIZREEFRERELL L TREIRL TP LA DL, BERALIZEIN R TE
TLEZEHTHEH, v, MITHOSEHEEHEOSTN 2B 2B Kk CEoTaZ L TE L,

RKERFREH—F (ZR), REZARINFFIE (BI2R, EEAHERARXZAR, RS —MER),
RZHEREH—# (BEHMREEZAAAEZAR, BERHR) - #XEA FEERE) - BBE— BHBERBE).
AR5 /ARG (BBERE) - THRESE RETR) - K749 T (FETR) oK TH o7,

KE&DOHORHEE - &8 - BRRETROL BN THho/z (BINERKEHEL] L h—HHEDO) 2EW).

(B -E%¥ #R ¥)

— 108 —



TRNBERIEERER 7 4 — 7 A 9(1)

1 108~109, 2008

$E20m (MRANS74E7 A) ILBEMRAZHTARHENE - 88 - 218 - ZRR

(O : #H)
B
2 m@wA
B S R & 3 MHYALEHRE
16 | 17 | 18 | 19 | 20
@ @ ® o w
1B b o# Bk O 1T B B S AR (W)
O O | O I T % S P Sk T 2R
2 X B R 8 B % (EEZREEE)
00 1 S R BR
0 O | O | NIERKZ TR
3 MHABR B B e (PR — IS )
0|0 N TR S R ER A
% @ HNERASEF = X 21— |
4% R E R AN 3 (BRI — RS )
# ® S BB RS
5 O 0|0 |MINkSEESEEES 1 hEH
5 | S SRAFE—I Hrt b (TR i)
i Ol 0|0 |MNkerssss 2k
0|0 BN e EE
%
6 AL —F— 1 O Mk BWEF SE (NERRE B S
# O 0|0 |mnkmEs
0O 00 |WIERKESyH—B
7% v B —| B KE GHER (VR RS
0|0 N TR S PIER 5 — 4
% 0 i1 B At
8 & ® B R (UR SRS
# O T | R B B A
5 olle T TR SR Mo | (A _
9 MAFIV I T WA KRB A — AR )
S 0|0 T TR S PR 2 R 8
e i 8 0 WITREAEEEES - AATSE | Tl B (WRHBEERIERET)
11 41 M Bk ® Jl il A R T Nk (LESE T RENE)
12 8 | Bk O |mNENKESHES B Rl (RS RERE)
13 Ay FR-| B O 0|0 | dEkmcEEEs SEHFH HGE (2E3EBE)

—109—




MBI ERXZHRT » —5 L) BIRRE

ERc124E 5 A25H
FH13%E2 A5 H
HIE FE214E2H9H
PR
1. MER, REHEBIUREHEDP LB SNWREBRQOEABEZT 2B LT 5,
BB A

1. BRERIZ, RERORERL (B - EF - AEREFLEC) RUFEHREL L, TLTLOAEFR
LTotBheT5,
OFFRL : MERLO D b, HREDEDOIWHAHT, HLOMAIFRERISRSNTSBY, B¥ - Bl
FEOMBL LTERDGAULHLTHL b D,
O 7esi i | BRMMLEAL N . FARHROBRFKE (| B¥ - FEFFORRIIFLSTLHLRBOLNL

bD,
2. ZEEMOAFET I I MEL TN- F7 A A7 SORGHECERT I LICEY, /1 ¥F—F v P ET
BT %o
RO

1. MIRZEOTHY IV VERLIE, -2 B RETAZIRET 5,
2. B% (6 A%AT) #7123 A10H, &% (12A%47) BWMI 9 AI0H 2D Y £ 5,

ERDE®
1. BROREIL, WEZHEFBALZ, £FB (L7x2) =) ICX2EFOERELHT 2, WEZREHT T
ET Do EHRRIIEE LTENELT S,

BT
1. FfiE, BAEIREFECHE N, IEEN - HE - R -Z8L2L, RXLLTOERIEoTWS
bOTLRIFNIZZE LV,

2. ERE, BERIE LTIy —7ail ko THERL, BRBOHSIZ0FEERFRICREL T
30~ 35, KFEOHSRIFIZENICEH T 2EHERZORXTL 45 BBOBICR, €dbhi7 4 —
¥y FPCHIFELABERIC 709 E—2iFA 5,

71y ¥—EEER
- iR 3.54 >+ 2 HD - R MS-DOS (1.44MB) 7 #—=<v b
- 77 A NOFR X F  MSDOSTHFARZ77AN
MEE EgT—2 27V ERE L TRIBTRELES
(Wifg7 #—=v b . EPS,IPEG, TIFF, PICT, BMP)

3. EMICIE, 500, 20080 ek, S5ELAOF—7 — F(#EHE) 22115,

4, FROBWRIFFIZERE LT, REFESR), E54, iRSFES, BEERHIE), F—7— FH#K),
ME, EMBLUHE, HFR,. 282, BTN, S EBIUSEE, IR LT 5,
5.?$%ﬁm&$&mw\ﬁﬁmgthramﬁﬁmxao%ﬁ&ﬁﬁ%mméaém\m&&ﬁ%&

NZ 5,

6. HRFREIALE XN IHT oKL, £20F THRIWTES X9 ICHBICHE, BRI, KRl LTE/ 2
T IR LAV DICHS, BIR - RS, FELEELO, BICEIRs - FEL2HET
Bo Flo, AXROHATREGHROLEMINCEOMBLIEET 5,

7. WEHOKREII»APHLLT., h7-BHOBWMSTRLE LTOMELZEL { B L L EEZHE LIHAIE,
LVHEROHIT—BREB LA Z LASTE S,

8. A& - MBCHEHEZHVAIELIZ, XTPONEREICRZLRRFE LTS,

9. 5lH « BEUME ZTORERMFEIIROEREIZL B,

O FEIMOAE, AXFOFH - BRIEIC1), 2), 3) OLHIFETEMN LA ZATRL, 3IEAL
OAEEICH—OHFFFET,

@ HEEICOVWTIE, EESA  ROCES. MR, B(B), E—H., F£5 (W) ONHIZ#% < . Index Medicus
oMz OV TIE, ZOBEAEHEZ AV,

® HATHICOWTIE, FHL s, &%, WEER, W, BT, E—H, £5 (0B OECHE

@ REIE, FHEES . FE#g (R L 20RTER, RER, ®5, H-H, 1797, F5 (FE) ONI-# <,

® EEEROGAIZ, TEHLEDIZETERRL, ZOM0IERZ T et al’ T2 130" L LTHD

o
10, A3 - #HER2H 5 VIFEZMBORLIZH o Tk, LEOKRICHbEL I LET L0, 8550
BEICHES) S ETh v,
B IE
1. HER, EZEWT)o BRECELTRFEZHAVBOLV0EKBRE, EROUL R T-oTRE LW,
wBERZHA

—110—



AR IR 38

£9%1SOMBNERKEME7 + -7 22BEITLET, X5 TRPRIEEICRIRE N [HBIEDOH 5
EGRENR] TuY 27 FOMABREEHFERLE L MARKRZOBHESALBERI T LOTVLEETE
LEDT, REEHLILIZL NEZTITDOUL TV AREROMAED —MEERBTHLZ LAFTE I, Tk,
RO 2 M. EREH L2/, — v+ 4 18, JICA 2 DMAT |l¥ 2 KR, FROEM. H#EET, 8
JNERKZEBERE 2 E, BV EZLSADRET, BHARAFDD I T, KEBILLVH, BELTILSI o
BEFR, £, ERETHYLZSoREFICRELS BILBELETET,

o, LHEERHCTKETH - -EEBELN, BN TORERROTHIABEITHoLDZ LT, KEX
HOLLV)IZEPHDE L. BREREPRB 2o 3N TWETA, HLrok LAHMPALAN, £
ITEDADPEEHITTCEILL2TDVDRR) EoPITICLEDb LAV, EWHTEERLTVET, 20O
ZEiE, BHROERZIT TR, MR, ERESUHORI5FICYETREILZLLEVET, +7. RE2P
e BwEd,

(H.H)

FIRERL

TL—=b77 h=7 X (plate tectonics) k. 7L — FEERE B, 1960FERBELIEICREL
T-HERFEE OB, AROREF AR OBEVWER (FL— FEFER) THREEATEY . 20T —
PO T DT PIVICES TEWIHWTWS ERIBBE NS, HERIEFEHG6,500mTH S H, %
DARFPE/EEMENICKTT 3 &0 5IEIC, AR (RS H10km~30kn) . LB~ > kb (~#I670km)
TEv > b (~#92,900km) . S4% (SAEBD7 @ ~#95,100km) . A#% (REI7) OEBEICE ST
W3, Y2 MLVRERMICIHRLTSEY .. —EDBATLER - B8 - BBELTWVWS, TL—FEZD
BXICR-TBHLTWSY, JL— MERSBTIELES. KU, HE. hBEEOE <« OBRTE
PFRELTWVWS, (Wikipedia 288)

ZOXY MLOIRICEL D, MBEMU T LR - BE) - HREZRVIEL TV HBRARER/OE £
TTY. TORADEE—HOLTEFTEEATVCEMCE > TR, ZOHRER—D—2F [4£
FEOHB] THHELEHBIS, LPL, 2 LTO [BEOHR (W) O8] bhh-ALZ %
EAHLE, HMBDMBPSERLTLB37T ML (BE) &, HISEEZ LY T3 [HELE
DENFRATLZ3DTLE,

BEARERE SH X

—111—



FEDHTEN CmET &t
CRIATE B>
NERRZEOBE - Bigetk - KEBREZOZWHFROBREL(ARTHEL D
iy SRR - BRERIISATIAT T 2 066 & BRI I3 5 T LT X )| 0
KA L, REORRICHFS T ERHNET 5,

(s8>
B L OREIL, WERRKVEBLEENOFERCL2EHORREEL X,
FAZERAEFRET bo DI, BEERUFESOLEFLTIRT L7120, f%E

BAar#E2ZKELRCEL, ARRAKXTHRO) 2 BRT %, AfTREAIE LT
6 ALIZADFE 20 LT %o
%8, WRZESE, AGRTARPIIA ¥ —F v POERFER— LAR—T RV
MR Y KT MY AMCoR ICRREE L EEBIRT 5,
FRIMET A ()
P19 7 A (—HEBIE)
JENERKFERIE T + —F7 LHBER S

WEZER (A+5R)
Bl —& (FEFRE)
Rl 5 (FERPEE)
mE k(R )
Bl 8z (BELES/RIRAR)
HE ¥ (HEER/EAR)

EIERASHAR 2 —5L4 F£IBE 1 ScEE10S)

i % % MBIIERKEHART 2+ —SLREEZES
% 7 % BEUXEEA BIIERKSE «x &8 2#%

T078-8510 JE)I|THEEATER 241 TE 1F#H 15
TEL 0166—65—2221
FAX 0166—68—2229
[ kil 214 3 H18H

5% T FEi214E 3 H31H




ASAHIKAWA MEDICAL COLLEGE
RESEARCH BULLETIN
VOIL. 9 NO.1

CONTENTS

Commissions
Mﬁ]ﬂlHﬂﬂlﬂlNﬂﬂiﬁgMYﬂ]ﬂgPﬂ]}ﬂB ...................................................... CATKITMIYA Yokn
Determining the statug of copper in the orine of Long-Evans Cinnamon rats
ad patients with Wilson's dissase -++--SHISHIDO Naomi / NAKEAYAMA Eenji / NAEAMURA Masao

Submissions
Anglysis of the Surgical Material Management System at the Operation Deparment of
Asshikawa Medecal College Hoapital ---SHIBAY AMA Junichi / HIRATA Satoshi / SEGAWA Sumiko
The Learning Gained by Nursing Stadents throngh a Simulated Clinical Setting
in Environmental Structuring «===--r-=sssvea==y MASUDA Yumiko / ICHIIO Akemi / TAKADKA Teisuko

Commissions
2007 Creative ressarch in the fiek] of life science -Project
1) The eifect of heparsn sulfate proteoplycans (HSPGs) on nerve regencration ---MURAEKAMI Kownichi
2 ) Diversity of Motility in Fish Spermatozoa Depends of Distinet Energy Metabolinm -+ -HARUMT Tateuo
3) Use of pest raccoons a8 a labaratory animal model for visoal fimction stody=«+--- OHINATA Hiroshi
4 ) Mechanisms of taste disarder in cancer chamotherapy  ---=-«==--essssismiunrsonns KAMIYAMA Naoya
5) Identification of Prolem-Tyrosine Kinsses n the Mouse Crypt Cells of the Drug-Incluced
TNeerative Colitls Modal, ssrmmssssmmsssanmnmnssssssamnnmnissmssssnnmsnisssssasnnnanssnnssaansy SEMBAShinsﬂ
6 ) Human papillomavirus 18E7 protein binds to centromers protein C ===r==== TAMAEKAWA Susumu
7) Expression md functional rols of MDL-1 (CLEC5A) in mouse myeloid lineage cells---AOKI Nacko
8 ) Farmaldehyde exponme in food sifected mucnual immune system ««coso s NAKAUT Yoshihikn
9) The Impact of the metsbolic syndrome on chronic kidney disease :
A new fherapesutic strategry targefing adipocymkines for chronic kidney disease---NAKAGAWA Naoki
10) Regulstion of Trmscription and Secretion in Gut Incretin-producing celly «»+»»++--FUJITA Yokihiro
11) Analysis of the profile of endogenons antimicrobial molscule In the Hyer «-ax=== OHTAER Takaski
12) Frequent associstion of congenital cytomegalovires infaction with developmental disabilities
in children who wers ssymptomatic during neonatal Stage «=«=r++=w=ssssssreessisnnnass EOYANO Shin
13) Vein graft failure is associnted with MMP-2-dependent smooth muscle cell motilify ++ UCHIDA Higgabi
14) Immonological smdy for cell-cased tissne engineering of articular cartilage  «sx=====sess ABE Satomi
15) Role of Podoplanin (PDPN) in SebOCYtS  =====+«sssssssssssssssnisnnninronsnnsnnnnansenis HONMA Mzsam
16) Effcrent projections from micturition suppressing region
in the perlaqueductal gray of the mesencephaln — <===+ssscsssasrmssssmessenssnssanes NITMATA Atsoshi
17) Incidance of Endogenons uveitis at Asshikawa Medical College Hospital ======== EINOUCHI Reiko
18) The importance of students’' undemstunding of patients in Mental Health and
Paychintric muming practica’ from the follow-up report by the fourth year students++OEINO Kouko
19) Chemically—or enzymatically —modified smyloid bets peptides and their properties ---SHISHIDO Naomi
20) Speon chromosome analysis and single cell gel electrophoresis
asgay (Comet assay) USINE MOBSS SPETNALOEOE =+ ==ssssrswrsunnnenssrmnssnnnnnns ELUSAEKAPE Hirokzzii
New JICA program “Health Administration for Reginnal Health Officer For Africa”
------------------------------------------------------------------------ EITAMITRA Emnmiko f YOSHIDA Takshiko
DMAT MM Asgietant 'I'm} --------------------------------------------------------- FUNTA Satoghi

NBWE:++sarrrsressssasanmsnressnansnans KOHGO Yutska / IZUKA Hajime / TANAKA Kunio / GOH Kazutomo

11

46
50
81
b2
b4
56
at
8
a9

61
67

69

85

BBOOKE = enerennstinnninensnnstiansssnnensnsisssssnsstsnasesnssesstssiissnssesassrasass SHIMIZIT Keikn / TTOH Hiroshi 105

MEBIBMAE| scessrssesrrsssnsesnnanrrenssnsnsansrrossnsussninrrennsssnsnnsrrssasassnssrrnassnssanusssonsusanss FUJIO Hitoshi 108

Ed“or's r.hh Icnwr Sm'ly .............................................................................................

111



