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Activities and attitudes of standardized patients in the objective structured clinical examination:
The second report of a nationwide survey

Keiko Ase*' Tomio Svzuxi**  Kazuhiko Funsakr ' Nobutaro Bax **

The role of standardized patients (SPs) has developed rapidly over the last 10 years because of medical education
curriculum reform and the introduction of the objective structured clinical examination (OSCE), As the participation of
SPs in medical education has increased, the anxieties and frustrations of SPs have also increased We believe that an un-
derstanding of the attitudes of SPs would improve the quality of their activities The purpose of this survey was to
study the activities and psychological needs of Japanese SPs in the OSCE
1) The response rate to the nationwide survey was 62% (332 of 532 SFs).

2) Role-playing and group discussion were the most commeon training metheds, and the length of traming varied from 0
to 40 hours
3) The factors that SPs felt difficult were judging how much 1o respond in their performances (73%) and maintaining
consistent standards in evaluating examinees (66%)
4) Our results suggest that SPs require more tramning and that the number of SP educators should be increased
Key words: standardized patient, attitude survey, nationwide survey, objective structured clinical education, training
method
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Identification of Marker Genes for Differential Diagnosis of
Chronic Fatigue Syndrome

Takuya Saiki,' Tomoko Kawai,” Kyoko Morita,? Masayuki Ohta,’ Toshiro Saito,” Kazuhito Rokutan,” and
Nobutaro Ban'
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Chronic fafigue syndrome (CFS) s a clinicolly defined condition chomoctenzed by long-losting disobling fatigue, Bacouse of the
unknown mechanism underying this syndroma. there still Is no specific blomarker for objective assessment of the pathological fo-
figue. We have compared gene exprassion profiles in peripheral blood between 11 drug-free patients with CFS ond oge- ond sex-
matched healthy subjects wsing a custom microarmay camying complementary DNA probes for 1,447 stressresponsive genes. We
identified 12 genes whose MRNA levels were changed sgnificantly in CFS potients. Of these 12 genes, quantifative real-time PCR
validated the changes in 9 genes encoding gronzyme In activated T or notural kiler cells (GIMA). energy reguiaton (ATPSJ2
COX58. and DBY). proteasome subunits (PSMAJ ond PSMAJ), putative protein kinase ¢ inhibifor (HINT), GTPose (ARHC). and signal
transducers and octivators of fronscription 5A (5TATSR). Next. we performed the some microamoy analysis on 3 odditional CFS pa
tients and 20 other patients with the chief complaint of long-losting fotigue related fo other disorders (non-CFS patients) ond
found that the relative MRNA expression of ¥ genes classfied 7¢% (11/14) of CFS and 85% (17/20) of the non-CFS patients. Finaly.
reqktme PCR measurements of the levels of the ¢ involved mRMNAS were dong in onother group of 18 CFS ond 12 non-CFS po-
fients. The expression paftermn comectly ciossified 94% (17/18) of CFS and 92% (11/12) of non-CFS patients. Our results suggest that
me defined gene cluster (9 genes) moy be weful for detecting pathologicol responses in CFS patients and for difflerential diog:
nosiE Of this syndrome.

Oniine oadress: hitp.//www.molmed.org
doi: 10.2119/2007-00059 Solki

INTRODUCTION
Chronic fangue syndrome (CFS) is a

vant to classification, diagnosis, and

t of CFS (6)

Several groups have been searching
for reliable biomarkers for diagnosi (i

]

clinically defined condition character-
ized by long-lasting disabling fatigue,
resulting in severe impairment in daily
functioning and associated symptoms
such as memory and concentration diffi-
culties, muscle aches, sleep distur-
bances, and headache (1). CFS poses a
diagnostic challenge because of the un-
known mechanism underlying this syn-
drome and the difficulty in making an
objective assessment of pathological
fatigue.

CFS and have shown altered gene ex
pression profiles in peripheral blood
leukocyte populations, which can distin-
guish the majority of CFS cases (2-5).
Recently, a data-intensive analysis has
been conducted successfully by the
Wichita CFS project (6). In the 2-day in-
hospital study, gene expression levels of
20,000 genes in isolated peripheral blood
mononuclear cells were analyzed to
identify biologically and dinically mean-
ingful signatures of gene expression rele-
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Submitted May 31, 2007: Accepted for publicotion June 12 2008 Epub (www maimed

org) aheod of print June 18, 2008

Penipheral leukocytes express recep-
tors for stress mediators, such as hor-
mones, neurotransmitters, growth fac
tors, and cytokines. Also, leukocytes
produce a number of mediators, incud-
ing cytokines, some of which can activate
the hypothalamus-pituitary-adrenal
(HPA) axis (7). Leukocytes may be poten-
tal targets for mediators eliciting patho-
logical responses associated with stress-
related disorders. CFS has been
hypothesized to involve an abnormal re-
sponse to various stressful experiences
such as infection, overwork, or psycho-
logical stresses resulting In Immunologic
dysfunction, dysregulation of the HPA
axis, and dysautonomia (8-11). At the
same time, psychological and sociocultu-
ral factors, when present in patients with
CFS, also influence the severity of the ill-
ness and treatment outcome (8-10), In
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fact, CFS is accompanied frequently by
psychiatric disorders such as mood dis-
orders, and the clinical iff ions of

accompanying symptoms (Table 1), the
clinical data on blood chemistry, and

these two conditions partly overlap.
Therefore, it is important that physicians
are able to make the differential diagno-
sis between CFS and mood disorders,
particularly major depression. However,
at present, we have no reliable laboratory
tool linking or separating these two dis-
ease states (10},

We developed a custom cDNA mi-

plete blood cell counts (CBC) (Sup-
plementary Table 1) by standard labora-
tory tests. To confirm the diagnosis, all
CFS and non-CFS patients underwent a
psychiatric evaluation by a psychiatrist
accustomed to confirming CFS patients’
diagnoses. Age- and sex-matched healthy
volunteers were recruited randomly to
each as ls. The 1

dUTP. The synthesized cDNA was la-
beled by reaction with a dye (NHS-ester
Cy5 or Cy3; Amersham Biosclences, Pis-
cataway, NJ, USA). Cy5-cDNAs prepared
from each patient were mixed with the
equivalent amount of Cy3-cDNAs from
the respective healthy subject, and the
mixture was applied to the cDNA mi-
croarray, Hybridization was performed
at 62° C for 12 h. After washing, fluores-

were free of medication and underwent
- F e medical tor

croarray specifically designed to

mRNA levels of 1,467 stress-responsive
genes in blood (12). Using this microar-
ray, a whole-blood RNA collection sys-
tem, and real-time PCR, we have identi-
fied a cluster of nine genes in blood as
marker genes useful for differential diag-
nosis of CFS.

MATERIALS AND METHODS
Subjects
The p t study was app d by

the institutional review boards of the
Nagoya University School of Medicine.
After the experimental procedures were
fully explained, written inf d

was obtained from all patients. All proce-
dures were in accordance with the insti-

i g and the Helsinki Dec-
laration. Patients were recruited from a
series of patients referred to the Depart-
ment of General Medicine, Nagoya Uni-
versity Hospital, Nagoya, Japan. Initially,
11 patients with CFS (four males and
seven females; aged 33.4 = 9.4 years) were
selected according to the Centers for Dis-
ease Control and Prevention criteria for
CFS (1). Next, for a discriminating analy-
sis of CFS versus non-CFS patients, 3 pa-
tients with CFS and 20 patients who pre-
sented with the chief complaint of
general fatigue related to other disorders
(non-CFS patients) were enrolled addi-
tionally in microarray analysis. Finally, 18
CFS and 12 non-CF5 patients also were
enrolled in quantitative real-time PCR
assay for checking the validity of differ-
ential diagnosis. We obtained dlinical in-
formation concerning current disability,
duration of illness, number and nature of

400 | SAIKI ET AL

past and current health problems. Three
months prior to enroliment in this study,
all patients were removed from medica-
tions being taken.

Measures

RNA preparati plification, and
hybridization. Venous blood (5 or 10
ml) was taken from patients and healthy
volunteers under fasting conditions be-
fore lunch. Whole blood was poured di-
rectly into the PAXgene Blood RNA tube
(Becton Dickinson, Franklin Lakes, NJ,
USA). Total RNA was extracted from the
whole blood mixture using a PAXgene
Blood RNA kit (Qiagen, Hilden, Ger-
many) according to the f;
protocol. Contaminating DNA was re-
moved using an RNase-free DNase kit
included in the PAXgene Blood RNA kit
(Qiagen). The quality of the purified
RNA and Its applicability for microarray
analysis was assessed by the Agilent
2100 Bioanalyzer using an RNA 6000
Nano Labchip kit {Agilent Technologies,
Palo Alto, CA, USA). Quality of RNA
was dered to be acceptable when
the RIN value was > 8.0, All RNA sam-
ples fulfilled this criterion. The labeling

turer’s

cence y at each spot was assayed
using a scanner (ScanArray 5000; GSI-
Lumonics, Billerica, MA, USA).

Microarray analysis. The construction
of our microarray already has been de-
scribed (12). To minimize non-specific
hybridization reactions, mainly with he-
moglobin RNAs, we selected 1,467 genes
whose mRNAs were confirmed to be de-
tectable in whole blood RNA samples by
reverse transcriptase-PCR. The genes car-
ried on our cDNA microarray are catego-
rized into stress hormones, neurotrans-
mitters, cytokines, growth factors,
receptors, signal transduction molecules,
transcription factors, heat shock proteins,
growth- or apoptosis-associated factors,
metabolic enzymes, and others (see Sup-
plementary Table 2).

Signal intensities of Cy5 and Cy3 were
quantified and analyzed by subtracting
backgrounds, using the QuantA rray
software (G5l-Lumaonics). The global
normalization was performed by scaling
the Cy3 signal intensities to the median
Cy5Cy3 ratio. The normalized values
for duplicate cDNA probes were aver-
aged. Then, we selected 1,072 genes hav-
ing fluorescence intensities higher than a
cut-off value of 300 in either Cy5 or Cy3
conditions among all samples. The rela-

of RNA was done by an indirect amine-
allyl labeling methodology. Five ug of
total RNA was first reverse transcribed
with oligo dT primer conjugating T7 se-
quence. The yield of first strand cDNA
complementary to poly(A) RNA was am-
plified by using a MEGAscript T7 in witro
RNA transcription kit (Applied Biosys-
tems, Foster City, CA, USA). Amplified
RNA (6 ug) was reverse transcribed by
using lom h and 1yl

89

Hve exp values (Cy5:Cy3) for
1,072 genes were subjected to hierarchi-
cal clustering using the GeneSpring 7.3
software (Agilent). Average linkage and
cosine & were used for clustering algo-
rithm and the calculations of distance
metric, respectively. After the Cy5:Cy3
ratios of 1,072 genes were transformed
to logarithm base 2, statistical signifi-
cance between CFS patients and age-
and hed ¢ ls was exami

by the paired ! test statistic using the
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Cyber-T stats program written in the

R stats language (see http:/ /cybert,
microarray.ics uci.edu/help/index html)
(13). Statistical significance was defined
as a Bonferroni<orrected P value of

< 0.05, after the problem of a multiple
test was addressed.

Quantitative real-time PCR. cDNA
was prepared from total RNA (0.5 pg)
using oligo dT primer according to the
instructions of SuperScript Il reverse
transcriptase kit (Invitrogen, Carlsbad,
CA, USA). The mRNA levels of ten tar-
get genes based on GenBank accession
numbers (Table 2) were analyzed by
quantitative real-time PCR using pre-
designed, gene-specific TagMan probes
and primer sets (search the batch 1D for
each gene in Table 2 at https:/ /products.
appliedbiosystems. com/ab/en/US/
adirect /ab?cmd=ABGEBatchSearch) and
the ABI-PRISM 7500 sequence detection
system (Applied Biosystems, Foster City,
CA, USA). Appropnate predesigned
TagMan probe and primer sets for de-
tecting specific mRNA types of COX7C
and HSPA2 were not available because of
their gene structure (Applied Biosystemns)
Each PCR reaction was performed ac-
cording to the protocol of TagMan Ur-
versal PCR Mastermix (Applied Biosys-
tems), and data were analyzed using SDS
2.2 software (Applied Biosystems). A no
template control and a no RT step control
also were run for every reaction to sce
that the amplification wn rml :ﬂ’f genomic
DNA. Gl Idehyd de-
hydmgemse {GAPDH) was u_r.ed as an
endogenous quantity control, and quan-
tity values were normalized to GAPDH
mRNA expression. After the relative
ratio of each mRNA between CFS pa-
tients and control subjects was calcu-
lated, the unpaired f test was performed
to compare the relative ratio for each
gene in the microarray (n = 11) versus
quantitative real time PCR results (n =
11). Finally, we also examined relative
mRNA ratios of the target genes in
newly enrolled 18 CFS and 12 non-CFS
patients using age- and sex-matched

Tobie 2. List of TogMaon probes and primer sets

RESEARCH ARTICLE

GeanBank Sope in standard

Gene symbal occession number Batch D curve (Ct/Quantity)
GIMA M18737 HsOD196206_m 1 -3.58
ATFSUZ AFDAT 438 Hs00934710_m1 -330
D& BCO0Aass Hs01 554588 _m1 -39
HINT US1004 HSOD&(2163_m | -3.19
KIAADTRS Daa77e Hs00412357_m 3717
COoxss NM_D01842 HsD0426748_m 1 -324
ARHC 125081 Hs00237129_m1 -3.70
PSMAL BC005341 Hs00160568_m1 -3.88
PSMA3 BCOO5265 HsD0541081_m1 -39
STATSA L4t 142 Ha00559643 mi -3W
GAPDH M33e7 Hs99P90905_m | AW

All supplementary materials are availabl ment disorder. We lted the psychia-

online at molmed.arg.
RESULTS

Clinical Murw of CFS Pofients

The i 1y lled 11 ¢ with
CFS were comprised of {ou.r males and
seven females whose median age was
33.4 2 9.4 years. The clinical features of
the 11 patients are shown in Table 1. All
patients were plaining of debili

trist and confirmed that these disorders
were not active during the experimental

period.

Gene Expression Profile in Poflients
with CFS

Hierarchical cluster analysis of 1,072
genes whose fluorescence intensities
were higher than a cut-off value of 300 in
either Cy5 or Cy3 conditions among all

fatigue lasting for longer than one year,
and the median duration of {atigue was
49 years. Five patients (patients 3,6,7, 9,

ples suggested the presence of genes
that commonly changed among all pa-
tients, compared with age- and sex-
matched controls (data not shown). The

and 10) reported some lini k
infectious episodes and onset of their
symptoms, but none of them were posi-
tive for serum antibody against Coxiella
burnetti (Q fever) that could trigger CF5
like symptoms (14), human herpes
viruses type 6 and 7, Epstein-Barr virus,
of cytomegalovirus (data not shown).
Biochemical data also demonstrated the
absence of current active infection (data
not shown). CBC of one patient (patient
6) was not measured at the time of sam-
pling for microarray analysis, since the
medical record from her b | de-

analysis of 1,072 genes (paired

I test; Bonferroni [experiment-wide false
positive rate] adjusted P value = 0.05)
identified 12 genes whose mRNA levels
were changed significantly in CFS pa-
tients compared with the healthy con-
trols (Figure 1). Several upregulated
Renes were categorized ml.n msuhlots of
energy metabolism; a h ial ATP
subunit (ATP5[2; f subunit of the FO com-
plex), nuclear-encoded subunits of the
mitochondrial cytochrome ¢ (COX7C
and COX58), and an intracellular acyl-

scribed no abnormalities in CBC l.nd
leukocyte populations. CBC data and
white blood cell differential tnunt! of the
other p were I (Sup

uw‘hh!e 1). All 11 patients showed nor-
mal BMI values (203 = 2.2, mean = SD)
(see &Jppkuwntar)' Table 1). Three CFS

healthy subjects as controls by g
tive real-time PCR.

(pati 2,6, and 9) had past
huluns of major depression or adjust-
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0 yme A transporter (DBI). The sig-
nificantly upregulated genes also con-
tained a cytotoxic T lymphocyte- and
natural killer cell-specific serine protease,
granzyme A (GZMA}, a member of the
ras homolog gene family (ARHC), and
proteasome subunits (PSMA3 and
P5SMA4). The mRNA levels of two other
genes encoding a protein with unknown
function (KIAA0194), and a putative pro-
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Figure 1. identification of 12 CFS-associated genes in patients with CFS. The expressions of
1,072 genes were compored between 11 patients with CFS and oge- ond sex-malched
heaithy controls, and |2 comman genes wene identified that were significantly changed
in CFS patients occording 1o the poied f fest using the cyberT stofs progrom (Bonferoni
wide foise positive rote = 0.05). Heatmap volues represent the redathve afios of gene ex-
pressions between CFS ond oge- ond sex-mafched healthy controls. Hierarchical cluster-
Ing wos performed by the results of overoge inkoge and distonce mefnc of cosina B
Gene symbais. P volues. GenBonk occassion numberns. and nomes of the 12 genes are
isted. P volues ore based on pared fHests. Patient’s numbers indicated aof the battom of
column are comesponding 10 the numbers in fable |

tein kinase C inhibitor of the HINT fam-
ily (HINT) also were elevated signifi-
cantly. In CFS patients sh
decreased mRNA levels of heat shock 70-
KDa protein 2 (H5PA2) and a member of
the signal transducer and activator of
transcription (STAT) family of transcrip-
tion factors (STATSA).

Quantiative Real-Time PCR

Although we applied the indirect la-
beling method to reduce the extent of
cyanine dye bias in our microarray assay,
there may be some concerns regarding

ik

(Table 2). Among the 10 mRNA levels
measured, real-time PCR did not demon-
strate any significant change in the
KIAAD194 mRNA level, while the other
nine mRNA levels in CFS patients were
confirmed to be changed sigmificantly
(Figure 2).

Microarray Analysis of CFS and Non-
CFS Patients with Prolonged Fafigue
To test whether gene expression profil-
ing could be useful for differential diag-
nosis of CFS, 3 CFS patients and 20 pa-
tients who presented with the chief

the possibility of the genes iting
some dye-bias in dual-labeled spotted
cDNA microarrays. Therefore, we per-
formed TaqMan real-time PCR to vali-
date the microarray data. The mRNA
levels of two genes (COX7C and HSPA2)
were not d, since appropriate
TagMan probes for these genes were not
available. As for the rest of genes, we
confirmed that each PCR reaction had a
similar efficiency of reaction when we
checked the slope in a standard curve for
each PCR reaction using the same total
RNA from whole blood as standard

complaint of g | fatigue related to
other disorders (non-CFS pati werne
enrolled in this study additionally. Rela-
tive gene expression levels of the CFS
and non-CFS patients also wene mea-
sured by the dual-labeled cDNA microar-
ray using age- and sex-matched healthy
subjects as controls, RNA samples from
the newly added patients (3 CFS and 20
non-CFS) and age- and sex-matched
healthy controls were labeled Cy5 and
Cy3, respectively. All 20 non-CFS pa-
tients complained of abnormal fatigue
lasting for more than 6 months, while

R

Figure 2. Relotive exprestion of 10 marker
Genes in patients with CFS by microanay
and real-fime PCR. BNA prepared from |1
patients with CFS ond oge- and sex-
matched heality conirols wos subjected
1o ToaMan reck-time PCR os described in
the method section. Of The 12 genes. 10
MRNA levels were measuned and hen
nofmalied 1o GAPDH miRNA expression
After the relative ratios of 10 mRNAS be-
twaen CFS patents and control subjech
weie calculated hey wane compared
batwean microanay (emply bart) and
real time PCR results (solid bars). Viokses
are mean fold changes = 50 (n = 11)

'P < 0.05 by the paked f test

their clinical features did not completely
meet the CDC criteria for CFS (Table 1).
First, we compared gene expression pro-
files of 1,072 genes in 14 CFS patients, in-
cluding 3 additionally enrolled patients,
and 20 non-CFS patients. Hierarchical
cluster analysis of the relative mRNA
levels of 1,072 genes showed that gene
expression patterns could be classified
roughly into CFS and non-CFS patterns,
but it was difficult 1o draw a margin be-
tween the two patterns (data not shown)
Next. we tested whether the changes
in nine genes, whose expressions were
confirmed to be changed significantly be-
tween 11 CFS patients and healthy sub-
jects by both microarray (see Figure 1)
and quantitative real-time PCR (see Fig-
ure 2), could exclude non-CFS patients.
As shown in Figure 3, the hierarchical
clustering of the expression of nine genes
classified M patients into two groups (A
and B) or 3 groups (A, B], and B2).
Group A branches contained 13 CFS pa-
tients and 3 non-CFS patients (mood dis-
order, 30-year-old female; somatoform
disorder, 24-year-old female; personality
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sources are commonly used for prepara-
tion of RNA, whole blood, or its leuko-
cyte populations (15). Because of advan-
tages and disadvantages associated with
both systems (16-20), at present there is
no consensus regarding the optimal tech-
nique for isolation of RNA from periph-
eral blood. A whole-blood RNA collec-
tion system is appealing, particularly in
clinical settings, since the RNA isolation
method is easy to use and reduces opera-
tor time and sample volume. In addition,
this system reduces the risk of exposure
of laboratory personnel to bichazards
relative to the risk involved in isolation
of leukocyte populations.

Using RNA from whole blood, we
show here that both microarray analysis
and real-time PCR identify nine genes
whose mRNA expression are signifi-
cantly different in 11 patients with CF5,

Rgure 3. Expression of nine marker genas in CFS ond non-CFS cases. RNA wos prepared
from whole biood of 3 odditionally enrolled patients with CFS and 20 pafients with ine
chief compilaint of general fatigue reloted to other disorders. and subyjected 10 The micio-
angy analysis. The expression pattems of nine penes in these pafients were companad with
nose of fhe inficlly enmiled 11 patients with CFS by hisarchicaol chuster analysls. CFS and
non-CFS cases are indicated as red ond yellow bars, respectively. Patient’s numbers indi-
cated at the bottorn of columns are coresponding 1o the numbers in Table 1. *Three

newly envolied patients with CFS

disorder, 45-year-old female). Among 10
branches of group B1, only 1 CFS patient
was included. All branches of group B2
were composed of non-CFS patients.
Thus, the cluster analysis of relative
mRNA levels of nine genes measured by
the microarray suggested that the nine
marker genes might be useful for differ-
ential diagnosis of CFS.

Use of Nine Marker Genes for
Difterentiol Diognosis of CFS

Finally, we tested whether the nine
marker genes could be useful for differ-
ential diagnosis of CFS. To correctly as-
sess this issue, we omitted the 11 patients
in whom we had identified the nine genes.
A total of 18 newly enrolled CFS patients
and 12 non-CFS patients (Table 1) were
subjected to quantitative real time RT-
PCR analysis using GAPDH mRNA as an
endogenous quantity control. Age- and
sex-matched healthy subjects (total 30

subjects) also were used as controls of in-
dividual patients. As shown in Figure 4A,
the expression levels of six genes (PSMA4,
PSMA3, HINT1, DBI, GZMA, and ATHC)
out of nine genes in 18 CFS patients were
significantly different from that in 12
non-CFS patients. The hierarchical clus-
tering of the expression of nine genes
classified 30 patients into two groups

(2 and b) (Figure 4B). Group a branches
contained 17 CFS patients and 1 non-CFS
patient (major depression, 37 F). Among
12 branches of group b, | case of CFS
was included. Thus, the expression pat-
tern of nine genes could distinguish the
majority of our CFS patients from non-
CFS patients

DISCUSSION

The microarray or differential display
approach has been used to examine the
CFS-specific gene expression in periph-
eral blood mononudear cells (2-5). Two
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compared with age- and sex-matched
healthy controls. Although the individ-
ual genes identified as CFS-related genes
did not overlap with those identified in
other studies (2-3), most them could be
categorized into distinct clusters, includ-
ing host defense, energy metabolism, or
small G protein-dependent signal trans-
duction (2-5). The significance of our
study can be considered from three dif-
ferent perspectives.

First, the identified genes are informa-
tive in considering the pathophysiclogy
of CFS. The upregulated GZMA encodes
a T cell- and natural killer cell-specific
serine protease that functions as a com-
mon component necessary for lysis of
target cells by these cytotoxic cells. The
proteasome subunits PSMA3 and PSMA4
also were upregulated. The proteasome
is the central proteolytic system that also
plays an important role in the major his-
tocompatibility complex-class [ antigen
processing. Previous studies identified
genes involved in T cell activation (2-5)
Our findings also suggest that patienis
with CFS may have altered immunity,
such as that involved in anti-viral de-
fense. As reported in other studies (3.5),
we also have identified genes encoding
molecules catalyzing oxidative phospho-
rylation in mitochondria (COX5B and
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Agure 4. Differentiation of CFS and non-CFS coses by expression levels of nine maotker
genes. (A) The expressions of nine marker genas were validated by real-fime PCR, and
their mean values were compared in 18 newly ervaled CFS patients (indcated as "C7)
with 12 non-CFS patients (indicated as "N”). Values are maean fold changes = SD."P < 0.05
by the unpoired f test. (B) The expression levels of nine genes from 18 CFS and 12 non-CFS
patients were differentiated using hierarchical cluster analysss by the results of average
linkoge ond distance matric of cosine §. CFS and non-CFS patients are indicated os red
and yellow bars, respectively. Patient’s numbers indicated ot the boftom of columng are

comesponding fo the numbers in fable |

ATP5J2). COX5B and ATP5]2 encode a
cytochrome ¢ oxidase subunit and a sub-
unit of the mitochondrial proton channel,
respectively. Although we were unable to
measure the mRNA level of another cy-
tochrome ¢ oxidase subunit (COX7C) by
real time PCR, these nuclear-encoded
subunits (COX5B and COX7C) function
in the regulation and assembly of the cy-
tochrome ¢ oxidase complex and mito-
chondrial ATPase. In addition, our CFS
patients had significantly increased DBI
mRNA levels. The diazepam binding in-
hibitor (DBI) is known as a GABA recep-
tor modulator or acyl-coenzyme A (acyl-
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CoA) binding protein (ACBF). ACBP
binds thiol esters of long fatty acids and
coenzyme A in a one-to-one binding
mode with high specificity and affinity.
This molecule is suggested to act as an
intracellular acyl-CoA ter and to
form a pool of ACBP-acyl-CoA complex
that is an important intermediate in lipid
synthesis and fatty acid degradation that
participates in regulating intermediary
metabolism and gene exp ion. The in-
creased mRNA expression of DB,
COXS5B, and ATPS|2 strongly suggests
abnormalities in energy metabolism in
our CFS patients

We also found that the STATSA
mRNA level was decreased signifi-
cantly in CFS patients. The protein en.
coded by STATSA is a member of the
STAT family of transcription factors.
STAT-5 mediates the signal transduc-
tion triggered by various cell ligands,
such as IL2, IL4, colony-stimulating fac-
tor 1, and growth hormones. Adult
growth hormone deficiency (AGHD) is
a CFS-like disorder characterized by fa-
tigue, tiredness, and myalgia; replace
ment therapy with human growth hor-
mone improves these symptoms (21).
Growth hormone activates STATI, 3,
5A, and 5B in different cell systems
(22). Webb et al. reported that STAT-5
isoform. but not STAT-1 or STAT3, were
increased markedly in skeletal muscies
in patients with AGHD and suggested
that the STATS signal transduction
pathway in skeletal muscle might be
abnormal in AGHD (21). The decreased
expression of STAT5A mRNA in periph-
eral blood cells from CFS patients sug-
gests that the abnormality in STATS sig-
naling might be associated with
symptoms of CFS.

In the Wichita study directed by CDC
(6), fatigue-associated gene expression
pattemns in isolated blood mononuclear
cells were identified by several groups
sharing the same data sets. Most of the
groups in that study did not divide sub-
jects into CFS and non-CFS cases by
CDC classification but focused instead
on fatigue itself and accompanying
for elucidation of fatig

4 r
associated genes. It was confirmed that 9

of 16 genes reported by Kaushik ef al. as
differentially expressed genes in CFS (5)
also were induded among, fatigue-associ-
ated genes measured by quantitative
trait analysis (QTA) in the Wichita study
(23), Our study also revealed that two
genes, STATSA and COX58, were catego-
rized in the same pathways as STATSE
and COX7A2, which were identified as
fatigue-associated genes according to
QTA. STAT5A and COX5B belong to the
Jak-STAT signaling pathway and oxida-
tive phosphorylation pathway, respec-
tively. Furthermore, Fang ef al. in the
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Perceptions of simulated/standardized Patients (SPs) and SP
trainers to have SPs involved in physical examination in the future.
*Keiko Abe *Kazuhiko Fujisaki **Nobutaro Ban
*Gifu University Medical Education Development Center
“Department of General Medicine, Nagoya University Hospital

A 27-item questionnaire of simulated/standardized patients (SPs) and a 39-item questionnaire
of SP trainers were completed to evaluate the present status of SPs’ and SP trainers’ activities
and attitudes toward physical examinations. Thirty-three SP trainers (61%) and 332 SPs (62%)
responded. Of the respondents, 54 SPs had experiences with physical examination trainings. About
76% of SPs without physical examinations experiences and SP trainers and 98% of SPs with physical
examinations experiences perceived that medical students leamn clinical skills and communication
skills during physical examinations more effectively if SPs participated in their trainings. As for
examined body areas, about 80% of SPs expressed highly favorable attitudes toward examination
of head & neck, arms and legs, however, only about 25 % of SPs expressed favorable attitudes
toward examination of chest, back and abdomen with disrobing. SPs’ males or over 50 years old are
more accepting of chest, back and abdomen examinations. These results indicate that SPs would be
willing to participate in physical examination training for medical students, with varying levels of
willingness depending on gender, age and the body areas in question. SPs recognized the value of
participating in physical examination. Information is important in encouraging the SPs to take part.
Experience brings acceptance therefore it is suggested that SPs have a phased program, beginning

with head, arms and legs, then progressing to abdomen and chest.
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