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Development of loop-mediated isothermal amplification
method for the detection of Serratia mercescens

Aya KOHNO', Nobuko OBI’, Miho YOSHII’, Tatsuro MIYAHARA' and
Hiroshi OCHIAT'

Departments of Human Science', Oriental Medicine’, and Foundamental Nursing?’,

Faculty of Medicine, University of Toyama, Sugitani 2630, Toyama 930-0194, Japan

Abstract

We attempted to establish the loop-mediated isothermal amplification method (LAMP)
suitable for the detection of Serratia mercescens, a representative environmental and
nosocomial infection-related bacteria, comparing with polymerase chain reaction method
(PCR). LAMP-supporting soft wear was used to enable us to construct a primer set (PrS)
consisting of 4 primers. The species-specificity of constructed PrS was confirmed by the
trial LAMP in which DNA amplification was only positive in 8 trains of Serratia (S.)
mercescens, but negative in other bacteria species (Escherichia coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa and Staphylococcus aureus) . The sensitivity assay using various
numbers of S. mercescens showed that LAMP 1s superior at least 100-fold to PCR for the
detection of DNA amplification. In addition, times required for its detection were shorter
almost 90 min in LAMP than PCR. These data indicate that LAMP system suitable for
the detection of S. mercescens is established for the first time in this study and its application
on the clinical microbiology and infection control nursing might be useful from the aspects

of simplicity, rapidity, sensitivity, specificity and time-consumption.
Key words

loop-mediated isothermal amplification method, polymerase chain reaction, DNA amplifica-

tion, Serratia mercescens, infection control nursing
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Study on the infection-preventive characteristics of
Japanese green tea

Hisayo MATSUBARA', Miho YOSHII', Tatsuro MIYAHARA",
Nobuko OBI% and Hiroshi OCHIAT

Departments of Human Sciencel and Oriental MedicineZ2 , Faculty of Medicine,

University of Toyama, Toyama 930-0194

Abstract

We investigated the infection-preventive characteristics of Japanese green tea(middle grade) in
reference to its catechin(CAT) concentration. Colorimetric analysis showed that CAT was extracted
most effectively at 80°C. When green tea extract(GTE) was prepared from the same green tea leaves
(5g/80ml water) repeatedly six times at 80°C for 1 min, almost the 2/3 of total CAT content was
extracted during the first three extractions in which the second extraction gave the highest CAT
concentration . Therefore, GTE prepared under this condition (5g/80ml water at 80°C for 1 min) was
referred to as standard GTE(SGTE) in this study. Bacteriological studies using Staphylococcus
aureus, Escherichia coli and Pseudomonas aeruginosa showed that the maximum inhibitory and
bactericidal dilutions of the second SGET were ranged in 8- and 4-fold dilutions, corresponding to
0.33 mg/ml and 0.68 mg/ml CAT concentrations, respectively, against either bacterial species and
the differences between these two values were within 2-fold dilutions, indicating that SGTE shows
the bactericidal activity. However, SGTE required as long as 4 to 5 h for bactericidal time in sharp
contrast to iodine with that of as short as 1 min. When SGTE with CAT concentration ranging 1.2
mg/ml to 2.7 mg/ml was incubated with influenza A/ Aichi virus at 37°C for at least 30 min, SGTE
also completely inhibited viral hemagglutination(HA) activity essential for the viral attachment to
cell surface. The CAT-deficient SGTE, prepared by the treatment with FeCl;, could not show both
bactericidal and HA inhibitory activities, confirming that CAT in GTE is mainly responsible for these
activities. In summary, GTE might be taken as a beneficial herbal medicine to promote the infec-
tion-safety conditions in the patients. However, on the application of GTE, its

advantage/disadvantage and presence of sufficient CAT concentration should be tightly recognized.
Key words

Japanese green tea, catechin, bactericidal activity, influenza virus, delayed-type, infection control

nursing.
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Introduction

The green tea-drinking habit was established
nitially in China 3,000 to 4,000 yeas ago, and
then introduced to many countries in the
world. With the lapse of time, green tea
extract (GTE) was gradually recognized as one
of healthy drinks” . In the 19th century,
chemical analyses of GTE identified several
components such as caffeine, vitamins, amino
acids and (CAT).
Especially, CAT took the most attention,
because Japanese GTE (moderate grade)
included five different CAT, in which

epigallocatechin (EpiC) is the main, at content

catechin  molecules

of as much as 14% to 16%"” . Recently, scientific
evidences have been accumulated on the
beneficial activities of GTE against various
bacteria, fungi, toxins and influenza viruses®” .

Nowadays, various types of chemical
disinfectants have become available and the use
of these disinfectants seems to be the principle
in the infection control nursing. Indeed, these
disinfectants show powerful bactericidal and
virocidal activities. However, 1t should be
noteworthy that these disinfectants show
adverse effects such as cytotoxic effect and
hypersensitivity on the improper use and in the
In contrast, GTE 1is

routinely taken as one of favorite drinks for a

specific patients® .

long time and thereby free from these
inevitable issues holding in these chemicals. In
the light of these facts, GTE could be expected
to contribute for promotion of the infection-
safety condition in the patients, although its
application might be limited in specific cares as
one of traditional and complementary infection
controls.

In order to expand the effective and adequate
use of GTE in the infection control nursing, we
investigated the infection-preventive
characteristics of GTE in this study.

Materials and Methods

Preparation of GTE and CAT solution
Commercial Japanese green tea leaves (GTL)
(moderate grade) in 80 ml water were
extracted with occasionally stirring at various
temperature (50°C to 91°C) for 1 min followed
by centrifugation (3,000 rpm for 10 min). The
resultant supernatant was used as the first
GTE. The remaining GTL were extracted
repeatedly further five times by the same
manner and referred to as the second to sixth
GTE, respectively. It was shown that CAT
reacts with metal ions such as FeCl;, resulting
in the formation of black precipitates easily
removed by centrifugation” . Therefore, to
prepare CAT-deficient GTE, GTE was treated
with FeCl; at a final concentration of 10 mM
followed by the centrifugation (10,000 rpm for
10 min). Pure (+)-catechin and EpiC were
purchased
from Sigma. These GTE and pure CAT were
sterilized by the filtration and stored at -80°C

until use.

Quantitative analysis of CAT in GTE

CAT concentration in GTE was quantified by
the colorimetric analysis based on the ferrous
tartrate method"” . In brief, 5 ml of GTE at an
appropriate dilution were reacted with 20 ml of
ferrous  tartrate  reagents and  then
development of blue color was measured at
optical density of 540 nm. The (+)-catechin
was used for the standardization of CAT

concentration.

Antibacterial assay

Staphylococcus (S.) aureus (ATCC25923),
Escherichia  (E.) coli (ATCC3630) and
Pseudomonas (Ps.) aeruginosa (ATCC27853)

were cultured in the nutrient broth at 37°C



overnight and then diluted with broth to yield
10* to 10° colony forming units (CFU)/ml as
bacterial solutions used in the following assay.
To examine the maximum inhibitory dilutions
(MID) of GTE, 100 u¢1 of two-fold dilution
series of GTH were prepared with broth in a 96-
well microplate and then cultured with the
equal volume of bacterial solutions at 37°C
overnight. On the next day, turbidity of
cultures was observed to determine MID which
1s the maximum dilution giving no turbidity.
At the same time, small portions of cultures
without turbidity were further inoculated into
GTE-free broth, cultured and observed their
turbidities as above. Finally, the maximum
dilution of GTE giving no turbidity was taken
as the maximum bactericidal dilutions (MBD).

Because the dilutions were used to express
antibacterial activity, MID and MBD are
corresponding to the minimum inhibitory and
bactericidal concentrations, respectively, in the
ordinary sensitivity test.

To examine the time-related bactericidal
effect of GTE, the mixtures of GTE with
bacterial solutions were incubated at 25°C
(0 h). At the indicated times after incubation,
small portions of the mixtures were inoculated
into the agar media to determine the remaining
living bacteria expressed as CFU. In certain
experiments, iodine solution (0.00063%) was
used instead of GTE.

Assay of HA activity of influenza virus

The stock solution of influenza A/Aichi/2/68
(Hong Kong subtype) was diluted with
phosphate buffered saline (PBS) and then
incubated with an equal volume of GTE at 37°C.
At the indicated times after incubation, two-
fold dilution series of the mixtures were
prepared with saline in a 96-well microplate
followed by addition of an equal volume of

chicken red cell solution (0.5%)'. As a control,
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PBS was used instead of GTE. After standing
at 4°C for 40 min, HA patterns were observed to

determine HA titer expressed as the highest
dilution with HA.

Results

CAT concentrations in GTE under different
preparative conditions

When GTE was prepared from 5 g GTL in
80 ml water at various temperatures, CAT
concentrations were 0.392 mg/ml and 0.875
mg/ml at 50°C and 65°C, respectively, as shown
in Fig.l. However, these relatively lower
concentrations became abruptly higher with
the increases of temperatures, attaining its
peak at 80°C (2.625 mg/ml), and then slightly
decreased at 91°C (2.458 mg/ml). Based on
these findings, GTE was prepared at 80 °C
throughout the following experiments.

As shown in Fig. 2, when GTE was prepared
repeatedly six times from the same GTL as
above, CAT concentrations were 2.1 mg/ml,
2.7 mg/ml, 1.65 mg/ml, 1.20 mg/ml, 0.9 mg/
ml and 0.75 mg/ml for the first to sixth
extractions, respectively, indicating that the
highest

concentration and then these values gradually

second  extraction  gives  the

3.0 -

| =1 =

2.0 —

CAT concentration(mg/ml)

50 65 80 95
Temperature ('C)

Fig.1. CAT concentration in GTE prepared by
different temperature. GTE was prepared from
5g GTL in 80 ml water for 1 min at vatious
temperatue and CAT concentration was
quantified by the colorimetric method. Data
are expressed as the mean=*SD (thin bar) of
three independent experiments.
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Fig. 2. CAT concentration in each GTE prepared by

the repeated extraction from the same GTL. A
total of 6 GTE preparations was obtained by the
repeated extractions from 5g (solid bar), 3g
(dotted bar) or 1g (open bar) of GTL in 80ml
water for 1 min at 80°C. The same GTL was used
throughout the extraction. CAT concentratons
in each GTE were expressed as the mean £SD
(thin bar) of three independent expeiments.

decrease with the extraction numbers. This
the  highest CAT

concentrations at the second extraction, was

tendency, showing
also observed in the cases of lower amounts of
GTL (3 g to 1 g). In this connection, CAT
concentrations of the second GTE were
1.18 mg/ml and 0.725 mg/ml for GTL of 3 g
and 1 g, respectively. Taking together these
findings, GTE prepared from 5 g GTL in 80 ml
water at 80°C for 1 min was referred to as
standard GTE (SGTE) in this study.

Antibacterial activity of SGTE
Initially, MID and MBD of SGTE were

examined against three bacterial species. As

shown in Table 1, MID values of the second
SGTE were X8, X4 and X4 dilutions against S.
aureus, E. coli and Ps. aeruginosa, respectively.
On the other hand, MBD values of this SGTE
were X4, X2 and X4 dilutions against the
corresponding bacteria species, respectively.
Because the undiluted second SGTE containing
2.7 mg/ml of CAT, CAT concentrations were
calculated as 0.338 mg/ml, 0.675 mg/ml and
1.350 mg/ml at the dilutions of X8, X4 and
X 2, respectively. These MID and MBD values
of the first SGTE were the same as those of the
third ones against three bacterial species.
With the repetitious extractions, these values
became lower. In either SGTE, MID and MBD
values were the same or closely resemble within
two-fold against each bacterial species. These
date that SGTE exhibits
antibacterial activity by the bactericidal , but

indicate its

not by bacteriostatic, manner. Comparing
with MIDs among the bacterial species, these
values were also closely resemble, suggesting
that antibacterial spectrum of GTE is broad.
Conversely, CAT-deficient SGTE showed no
antibacterial activity against either bacterial
species, indicating that CAT in GTE is mainly
responsible for this activity. Based on these
findings, time-related bactericidal activity of
SGTE and EpiC was examined comparing with
that of iodine solution. As shown in Fig. 3A,
the numbers of living cells were gradually
increased with the lapse of time in the each

control group of three bacterial species. By

Table 1. MID and MBD values of SGTE with or without CAT by the extraction times

CAT MID and MBD
Extraction ICS %Cé%‘%?g%% S. aureus E. coli Ps. aeruginosa
times (mg/ml) MID MBD MID MBD MID MBD
1 2.10 X4 X2 X1 x1 X2 x1
2 2.70 X8 X4 X4 X2 X4 x4
2% <0.01 >X1 >X1 >X1 >X1 >X1 >X1
3 1.65 X4 X2 X1 x1 X2 x1
4 1.20 X4 X2 X1 x1 X1 x1
) 0.90 X2 X1 X1 x1 X1 x1
6 0.75 X2 X1 X1 x1 X1 x1

*CAT-deficient by the treatment with FeCl;.




Table 2. Inhibitory effect of EpiC on the HA activity of

influenza A/Aichi virus (Hong Kong subtype)

Concentration of EpiC  Contact time

(mg/ml) (min)at 37°C HA titer
10 60 <2
5 60 <2
2.5 60 <2
1.256 60 <2
0.62 60 32
0.31 60 64
5 10 64
5 20 32
5 30 <2
5 45 <2
Control 60 64

contrast, in both SGTE- or EpiC-treated
bacteria, these numbers decreased sharply
during the first three hours after treatment,
and finally became to the undetectable levels at
4 h or 5 h. On the other hand, each bacterial
species was killed to the undetectable levels by

iodine within as short as 1 min (Fig. 3B).

Inhibition of HA activity of influenza virus by
EpiC and SGTE

Influenza viruses were treated with saline or
various concentrations of EpiC for the
indicated times at 37°C and then the remaining
HA tiers were examined. As shown in Table
2, HA titer of the control viruses treated with
saline was 64. On the other hand, HA activity
could not detected by the 1 h-treatment with
more than 1.25 mg/ml of EpiC. The same
treatment with 0.62 mg/ml EpiC induced the
reduction in HA titer to 32 which is the half of
the control, but the HA inhibitory activity was
negligible at less than 0.31 mg/ml of EpiC.
Time-related analysis of the inhibitory effect of
EpiC (65 mg/ml) (the lower column in Table 2)
showed that the 30 min-treatment is enough
for the complete inhibition of HA activity.
Therefore, the treatment time was fixed as
30 min in the following experiments using
SGTE. As shown in Table 3, the first to fourth

SGTEs could induce the complete reduction in
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Table.3 Inhibitory effect of SGTE with or without
CAT on the HA activity of influenza A/Aichi
virus (Hong Konér subtype)

AT

Cumber conentiation gy iy

1 2.10 <2

2 2.80 <2

2% < 0.01 64

3 1.65 <2

4 1.20

o 0.90 4

6 0.75 4
Control 64

*CAT-deficient SGTE by the treatment with FeCls.

HA titers, but the remaining SGTEs could not
as well as CAT-deficient SGTE. These data
indicate that SGTE exhibit inhibitory effect on
the influenza viral HA activity by the 30 min-
contact at 37°C, if SGTE contains CAT at

concentrations of al least 1 mg/ml.

Discussion

It has been demonstrated that GTE and CAT
exhibit  bactericidal activity with a broad
spectrum against various species including
gram positive- and negative-bacteria and
fungus”™ , and also limit the growth of
influenza virus through the inhibition of HA
activity essential for the attachment to cells
and uncoating process of influenza virus®”.
With the accumulation of these findings,
beneficial roles of GTE have attracted attention
in the health care facilities in Japan to promote
the infection-safety condition in the patients.
However, GTE should be supplied with the
recognition  of  the infection-preventive
characteristics, and thereby thoughtless and
imprudent supply should be avoid. In this
study, several findings wuseful on the
application of GTE in the healthcare facilities
were obtained through the examination using
moderate grade GTL which is the most popular

in Japan.
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Fig. 3. Time-related bactericidal effect of EpiC, SGTE and iodine against three bacterial species.
The fresh cultures of bacteria at appropriate dilutions were incubated with 10 gm/ml Epic (open
square), SGTE (2nd extraction) (closed circle) or without drugs (open circle) and then the numbers of
living cells (CFU/ml) were counted at the indicaed times (A). Alternatively, S. aureus (open square),
E. coli (open circle) and Ps. aeruginosa (closed circle) were incubated with iodine solution and then the

numbers of living cells were counted as above (B).

Colorimetric assay showed that CAT 1is
extracted in a temperature-dependent manner
with the peak at 80°C. Therefore, GTE prepared
from GTL in 80 ml for 1 mi at 80°C is referred

to as SGTE. When the CAT-extractive
efficacies  were compared among  the
repetitiously extracted SGTE, the second

extraction gave the highest CAT concentration
regardless of the GTL amounts (1 g to 5 g).
Based on CAT content as to 13.8% to 15.7% in
dried GTL”, almost two third of total CAT are
estimated to be extracted during the first three
extractions. This finding might be important
for the GTE supply in the health care facilities,
because that the repetitious preparation of
GTE from the same GTL is popular in Japan.
The numbers of bacterial species used in this
study were only three, but GTE showed a
broad spectrum with bactericidal activity in

2-5)

accordance with previous papers™ . However,

time-related bactericidal assay showed that the
complete reduction in the living cell numbers is
observed only after the contact for as long as 4
to 5 h, in a sharp contrast to iodine with the
complete reduction time of 1 min. Thus, the
bactericidal manner of GTE could be said as the
delayed type, whereas that of iodine 1s immedi-
ate-type. This finding seems to be also
important for the health care personnel on the
GTE supply. To overcome this disadvantage, it
apply GTE

repeatedly several times a day in cares. Indeed,

might be recommended to
successful GTE applications have been obtained
empirically only by the repeated oral spraying,
wiping and/or brushing with GTE (twice to
five times a day) .

The first step of influenza virus growth is
the attachment to cells which is detected as HA
1D

. Therefore, inhibition
of HA activity leads directly to that of

activity using red cells



influenza virus growth. This study confirmed
that GTE and EpiC could inhibit HA activity of
influenza A/Aichi virus (Hong Kong subtype)
as shown in the previous papers®”. In addition
to A/Hong Kong subtype, HA activities of all
influenza virus types relating to the current
influenza epidemic (A/USSR subtype and B
type) are also inhibite by GTE (date not
shown). However, in comparison with the
previous papers””, this study clarified in more
details the HA inhibitory characteristics of
GTE and EpiC, that is, the contact time and
CAT concentration necessary for complete
inhibition of HA activity are al least 30 min
and 1.2 mg/ml, respectively.

Although GTE contains various biochemical
components such as amino acids, vitamins” ,
only CAT is taken as the major component
responsible for the bacteria-killing and anti-
influenza viral activities. When compared
these activities between CAT-deficient and -
containing CTE, the former GTE lost
completely these activities. So far as we know,
this study is the first report to rule out clearly
the  possible contribution of  various
components other than CAT in GTE on these
activities. Conversely, at least 1 mg/ml of CAT
should be contained in GTE both for HA
inhibitory and bacterial killing effects.

In summary, GTE is a beneficial herbal
medicine to promote the infection-safety
conditions in the patients. However, on the
application of GTE,its advantage/disadvantage
(adverse effect-free but delayed effect) and the
presence of a sufficient CAT concentration

should be tightly recognized.
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Effect of one and half years of clinical nursing practice on the
immune status of nursing students to the hepatitis B virus,
varicella-zoster virus, rubella, measles, tuberculosis, and the
nasal carriage of MRSA .
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1) School of Nursing, University of Toyama, 2) former School of Nursing, University of
Toyama, 3) University Hospital of Toyama, 4) School of Nursing Kanazawa Medical

University.

Abstract

Objectives: The first objective of this study was to examine the possible occupational risk
of contracting hepatitis B virus (HBV), the varicella-zoster virus (VZV), rubella, measles,
tuberculin skin test (T'ST) or methicillin-resistant Staphylococcus aureus (MRSA) among
nursing students during clinical practice for patient’ s care. The second objective was to
investigate whether testing for the diseases increased student awareness of infection control.
Methods: Sera from 56 nursing students before their clinical practice and post clinical
practice were tested for the presence of HBV surface antigen (HBs), VZV, rubella and
measles antibodies. The TST and the testing for the nasal carriage of MRSA were examined
in 22 and 48 nursing students respectively. We also examined the effect of participation in
immune status testing on the perception of nursing students for occupational infection
control through the use of questionnaires.

Results: After clinical practice, one student had a significant rise in the antibody titer to
HBsAg. Except for HB, no significant difference was detected in the antibody titer to VZV,
measles, rubella between sera from before and after the nursing practice of the nursing
students. However, a (4.5%) rise from weak positive to strong positive in the in TST status
was observed in one student. One student, who administered direct care to a MRSA carrier
patient, contracted temporary nasal carriage of MRSA (2.2%).

As for the nursing students’ perception, thirty-nine of fifty six students, or 69.6%, gave
this affirmative answer to participation in this immune status testing for occupational

infection control.

Key words

nursing student, infection control, virus infection, TST, MRSA
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Introduction

The first purpose was to test the immune
status change with relation to hepatitis B virus
(HBV), varicella-zoster virus (VZV), rubella,
measles, the reaction of tuberuckin skin test
(TST) and the nasal carriage of MRSA in
nursing students during their clinical nursing
practice and how much occupational risk
existed for nosocomial infection in the school of
nursing. The second purpose was to determine
whether such testing increased student
awareness of infection control.

We found that occupational infection control
1s important for nursing students to protect
them from nosocomial infection. The current
status of the risk in nosocomial infection is
described from both sides of infection
prevention measures and student's infection
prevention technique. Goetz suggests that
nursing students are inadequately protected
against HB in the United States'”. In Japan,
80~82 and T0~84% of nursing schools
performed hepatitis B surface antigen (HBs)
and HBs antibody tests, respectively. However,
only 29~31.6% of nursing schools administered
the HBV vaccine to the students®. In addition,
20~30 % of nursing schools in Japan evaluate
the antibody titer of nursing students to the
antibody titers of pediatric common infectious
diseases”. The Ministry of Health, Labor and
Welfare is presenting the level of the nursing
art in Japan in the report of the study
committee concerning the ideal way of the
technical education i1n the basic nursing
education in 2003. The technical level of clinical

“

nursing  that the student can do
independently” is requested by the average
about Standard precaution in the infection
prevention technique. However, only half the
the

student can do independently” in Standard

“

number students has been reached to

precaution in the infection prevention
technique” . Accordingly, in cases where
nursing students are providing direct care to
patients, who have undergone complicated
medical treatments, the risk of exposure for
nursing student increases as a direct result of
inadequate infection control knowledge. The
prevention of rubella, measles, the chicken pox,
and mumps is important in pediatrics nursing
practice, because these infectious diseases cause
severe problems in pediatric wards. Concerning
occupational infection control for nursing
students, we first assessed infection with HBV,
VZV, rubella, measles, TST and the nasal
carriage of MRSA by serology and
microbiological methods after clinical practice.
Then we pointed out the necessity of infection
control measurements in schools of nursing.
We also showed the efficacy of the recognition
of the nurses' immune status on the education

of nursing infection control.

Methods

These studies were approved by the
university hospital ethical committee (No.15,
1997). Before participating, all student enrolled
in this study gave their written informed
consent.

Study Design

Nursing students participated in the follow-
up survey pre-clinical and post-clinical practice.
Paired serum samples were taken from 56
nursing students (almost all born in 1978). The
students were all female, their mean age was 20
years old at pre-clinical practice and they were
followed post-clinical practice. The interval
between pre and post sampling was one and
half years. Clinical practice was performed in
the surgery, internal medicine, orthopedic
surgery, obstetrics & gynecology, pediatrics,

psychiatry, and urology wards, the Intensive



Care Unit and the operation room at the
university hospital. Other practice was
performed in community health, Kindergarten
and in Gerontology nursing homes. The
content of practice consisted of observation,
vital signs checks, dressing, bed baths, head
washes, massage and health care education.
Students did not touch syringes when they
gave direct care to patients.

Fifty-six paired sera for HB antibody titers
were performed using the passive
hemagglutination technique (PHA test: New
seroclit-anti HBs); fifty-five students had
already received a recombinant HBV vaccine in
the first grade. The VZV antibody titers were
determined by enzyme-linked immunosorbent
assay (ELISA) and confirmed for their
negativity by the Western blot method. For
ELISA we did a preliminary Box test and
determined the optimal combination of
dilutions of sera and peroxide. Then serum
samples 1:200 and 1: 400 were diluted with 2%
skim milk in PBS. Anti-human IgG conjugated
with Peroxide 1: 6000 was also diluted with 2%
skim milk in PBS. After 10 minutes of
substrate reaction, absorbance values (A) were
obtained at a wavelength of 470nm. Sera of 0.1<
absorbance value were retested using the
Western blot

immunofluorescent antibody (IF), respectively.

method and an

We plotted the absorbance as antibody titers.
We found that when conversion occurred there
was a significant rise in antibody titer levels.
Rubella and measles antibody titers were
determined  using a  hemagglutination
inhibition (HI) technique (R-HI Seikenn, HI
test: Seiken's HA antigen and HI antibody test
solution, respectively). Rubella (HI test: R-HI
Seiken that was purchased from Denka Seiken
Co.) and measles (HI test: Seiken's HA antigen
and HI antibody test solution that were

purchased from Denka Seiken Co.) were
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examined according to the manufacturer's
instruction. We found that when
seroconversion or significant antibody rise
occurred there was a four-fold rise in titer.

Examinations of 22 pre-clinical and post-
clinical nursing students' TST were performed.
The PPD was purchased from Japan BCG
product Co. By the time they reached junior
high school, all of these students had received
BCG vaccinations in the Japanese vaccine
program. They had already experienced TST
conversion by the time they reached junior
high school, at the latest. The TST diagnoses
was conducted after 48 hours 1.s. (by
intradermal injection), which is the standard
by law for tuberculosis prevention in Japan
(Table 1). In the case of a negative TST test
after 72 hours 1.s. was performed with a two-
step TST test. Post-clinical TST tests were
performed on the opposite arm of the initial
test. To exclude the possibility of bias related
to the TST's booster effect, we found that when
conversion occurs there is a significant change
in the reaction (Table 1.).

We examined 48 pre- and post-clinical
nursing students's nasal carriage for MRSA.
To find S.aureus cultures and MRSA cultures,
we used a Mannitol Salt Agar “Nissui” and a
Nissui Plate MSO Agar that contained 6 ¢ g/
ml of Oxacillin, respectively. The agars were
also purchased from Nissui Co. Samples were
incubated 72 hours in an incubator at a
temperature of 33 °C. A gram staining,
coagulase test and catalase test was performed
to define the S.aureus colony.

We determined the students' impression of
the recognition of their immune status to
antibody levels of HBs, VZV, rubella, measles,
reaction to the TST, and nasal carriage of

S.aureus using open-ended questions.
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Figure 1.
The change of HBs antibody titers between preclinical and postclinical Figure 2.
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Figure 3. The change of measles’s antibody titers between preclinical and
The change of rubella’s antibody titers between preclinical and postclinical by HI test
postclinical by HI test
. n=56
i i N=56
antibody titer 64 6 5
1024
32
512
256 16
128 |
] 8
64
32
8>
16
8

preclinical preclinical postclinical

postclinical

They already had rubella’s vaccination t junior high school They had antibody titer by personnel natural infection in childhood.
One student had vaccination on her own initiative after preclinical negative

data was returned.
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Table 1. The decipher standard by the law for tuberculosis prevention in Japan.

reaction judgment mark
in case of the major axis of rubor is =9mm negative (—)
in case of the major axis of rubor is =10mm positive(weak positive) (+)
in case of the major axis of rubor is =10mm and the positive (moderate positive) (++)
rubor involves scleros
in case of the major axis of rubor is =10mm positive(strong positive)
and the sclerose involves dualistic rubo or bulla or (+4+)
mortician

Table2. The change of tuberculin reaction between preclinical and postclinical
n=22(mean*SD)

judgment major axis of rubor major axis of sclerosis major axis of dualistic rubor
Preclinical 1.77+0.87 24.96+13.17 5.8216.86 4.52+7.73
] P<0.05
Postclinical 1.91+0.92 29.46+15.55 7.55+6.89 4.82+17.70

One student's TST reaction changed from weak positive to strong positive

Table3. The change of the nasal carriage of S.aureus between preclinical and post-clinical

n=48
MSSA MRSA
Preclinical 10 (20.8%) 0 ( 0.0%)
Postclinical 9 (18.8%) 1( 2.1%)

Table 4. The perception of Nursing students that the efficacy of participation in immune status
testing and Questionnaire (the open-ended answers were content analyzed, A total of 103
answers had gain)

affirmative answer (90 answers)

I could recognize the status antibody titer in myself 39 (69.6%)0
The motivation for infection control was got higher 21 (37.5%)0
My knowledge of tuberculin reaction was got higher 6 (10.7%)0
It was good chance of study of injection technique 5 ( 8.9%)0
I could realized the risk of hospital infection 5 ( 8.9%)0
I could recognized my indigenous flora 3 (5.4%)0
It was good chance of experience study 3 ( 5.4%)0
I could gave vaccination based on the data 1(1.8%)0
others T (eachl 1.8%)0
negative answer (13 answers)

Injections were painful 5 (18.9%)
I bound my time by research 2 ( 3.6%)
The adverseeffect of PPD(itching) below each 1 ( 1.8%)

I could not interpreted the result

There were no good advice for interpretation of results
I want to method of testing

I did not remember this research exactly
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Results

Serological immune status change during clinical
practice.

Fifty-six nursing students participated in
serological tests. The change of antibody titers
to HBV, VZV, rubella, and measles are
presented in Figures 1~4. One student's anti-
HBsAg antibody titer rose significantly (1:8 to
1:32). She gave direct care to a patient with
chronic HB during clinical practice, but she had
not aware of any exposure to the patient's
blood (Fig 1.). A student's antibody titer to
meacnegativity by pre-clinical test.

The change of TST reaction during clinical
practice.

Twenty-two and 48 students participated in
post-clinical TST

examinations, respectively. Therefore the

pre-clinical and

comparison of the change in TST reaction
between pre-clinical and post-clinical numbers
was performed only on the 22 students who
participated in both examinations. We judged
the TST reactions according to the scale in
Japan as shown in Table 1. To prevent false
negative results, we used two-step testing for
students with negative reactions. The changes
in TST reactions between pre-clinical and post-
clinical practice are shown in Table 2, excluding
a bias of the TST's booster effect. One student's
TST reaction changed from a weak positive to
a strong positive.

The change of the nasal carriage of S.aureus
during clinical practice.

Forty-eight students participated in the nasal
carriage culture examination during clinical
practice. There was not a significant change in
incidence of the nasal carriage of S.aureus
between pre-clinical and post-clinical practice.
However, one student's MSSA (methicillin-

sensitive Staphylococcus aureus) changed to

MRSA (Tabled.). Only MSSA was present two
weeks later. Thus, her nasal carriage of MRSA
was temporary. Before post-clinical sampling,
she gave direct care to an elderly MRSA carrier
patient in the urology ward.

The student's subjective recognition concerning
the immune status test

showed  the

effectiveness of awareness (Table 4.) We

The qualitative  research
questioned the student, saying that "What are
may your participation in this research and
badness?". The content of open-ended answers
was analyzed. A total of 103 answers were
recorded, 90 / 103 answers or 87.4% were
affirmative. The major reason for a negative

answer was the painfulness of the injection.

Discussion

This study focused on the immune status
change with relation to HBV, VZV, rubella,
measles, TST and the nasal carriage of MRSA
for nursing students during clinical nursing
practice. The expanded theme of this study was
to determine the efficacy of immune status
testing for nursing education. It is suggested
that nursing students are inadequately
protected against hospital infectious
materials”. However such studies were made
through an investigation of actual conditions
by questionnaire. Research that measures the
antibody value between pre-clinical and post-
clinical practice is rare’. There are few
cumulative, scientific studies that focus on
medical or dental students. This study is
worthwhile because it scientifically tests
nursing students' immune status related to
such infectious agents as HBV, VZV, rubella,
measles, TST or the nasal carriage of MRSA
simultaneously between pre-clinical and post-
clinical practice.

At the time of this writing, the rate of HBV



infection among nursing students in Japan,
expressed as anti-HBs seroconversion rate per
year, was 0~0.2%. This was determined by an

#1%" In this study, none of

epidemiological study
the subjects seroconverted during pre-clinical
and post-clinical practice because they had
already received the HBV vaccine; however, the
antibody titer of 1 student rose 4 fold between
pre-clinical and post-clinical practice. This
suggests that there 1s evidence of HBV
infection during clinical practice for nursing
students in Japan. Twenty-nine percent of
nursing schools have an HBV vaccine program
in Japan'; the School of Nursing used in our
study was one of the ones that had a HBV
vaccine program. This study shows the
occupational HBV infection risk for nursing
students by using a more sensitive and ethical
method than seroconversion.

The antibody titer of VZV, rubella and
measles did not change during pre-clinical and
post-clinical practice. However, one student
received a measles vaccine on her own initiative
after pre-clinical negative data was returned.
In Japan, the school of nursing university or
nursing junior college that inspects the
antibody value is reported to be few with 20 to
30 percents now'. Because the problem grows
once 1t has been developed, the infectious
disease measures are necessary.

Internationally, the morbidity of
tuberculosis 1s still higher in Japan than in
Western countries. The Japanese tuberculosis
disease society prevention committee put out
entitled "Health  care

practitioner's collapse prevention measures",

the indicator

and recommended that health care providers,
including student nurses, receive the tuberculin
reaction inspection and BCG vaccination in
1993. The university that administrates the
tuberculin reaction inspection to student

nurses increased in 2000 up to 89.2%, though
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before they practice states that was 34.5% in the
investigation in 1998”. The fact that the
Ministry of Health and Welfare's declared the
tuberculosis emergency in July of 1999 also
influences testing rates, and can be said that
the concern for tuberculosis infection
prevention will have risen at any university.
The BCG's protection against tuberculosis can
be sustained for 10~15 years and perhaps
longer after the primary vaccination.
Concerning health care workers, including
nursing students, regular TST testing was
recommended 1n order to reduce occupational
risk. The outcome of this TST study suggests
evidence of tubercle bacillus exposure between
pre- and post-clinical practice among nursing
students. In order to make a close examination,
we performed two-step tests which take into
account the possibility of the TST's booster
effect. Two-step tests were performed only on
pre-clinical students with negative TST test
results. As a result of the two-step testing, one
student's TST reaction changed from a weak
positive to a strong positive. It is not
considered to be related to the booster effect.
The antibody examination and the vaccine
inoculation of the students' infection
prevention measures to HB had been done at
the health administration center of the
university before this research. The result of
this research influenced the infection control at
the university hospital. The additional contents
of the inspection are mumps, measles, VZV and
rubella. Moreover, the tuberculin reaction
inspection was also begun. These testing costs
became a public expense at the university.
Receiving the vaccination at the health
administration center of the university, the
university assists the part at public expense
though the student pays expenses by the
supporters'

individual payment. The

association by the guardian is also assisting
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with the expense. The students can discuss
preventive measures with the doctor at the
health administration center.

A current report of the MRSA nosocomial
infection doesn't include the report of the
appearance of the MRSA outbreak that
affected the student nurse'. In this study, at
the time of post-clinical practice one student
was considered to be a temporary carrier of
MRSA. It is necessary to be thorough in
standard precautions in the clinical nursing
practice in the future, especially when the
nursing students take part in caring for a
patient who has decreased immunity.

As for the nursing students' perception for
immune status testing, thirty-nine of fifty-six
students, or 69.6%, gave this affirmative
answer. Table 4 shows that 90 out of 103, or
87.4%, were affirmative answers. During the
pre-clinical test, most of students did not
recognize the risk of tuberculosis but after
clinical practice they learned awareness of the
risk of tuberculosis. An increase in their
participation rate might account for the rise in
the consideration of the prevention of
transmission. Good advice by the doctor at the
health administration center or the teacher of
nursing will help the students understand the
risks.

We conclude that the need for further studies
on infection control for nursing students is
imperative. Moreover, we hope for the
nationwide

enhancement  of preventive

measures for nursing clinical practice.
Conclusion

Our study indicated that there 1s an
occupational HBV and Tuberculosis infection
risk and for temporary nasal carriage of
MRSA for nursing students. Moreover,
immune status testing increased students'

awareness of infection control.

Acknowledgements

The authors thank the staff of the

Department of  Virology at Toyama
University.

This study was supported by a grant from
the Ministry of Education, Science, Sports, and

Culture in Japan (No. 09772082).

Reference

1) Goetz A,YuV: Hepatitis B and hepatitis B
vaccine requirements in school of nursing in

the United States:a national survey. Am J
Infect Cont 18: 240-249, 1990.

2) Goetz A,Yu C M,Muder R R: Microbiology,
infection control, 1mmunizations, and
infectious disease exposure: Education and

practices in United States nursing schools.
Am J Infect Cont 20: 115-121, 1992.

3) Mosishita M, Kamachi C, Imamura T:
Preventive measures against Hepatitis B
virus infection in nursing school in Japan. J
Jap Public health 45: 67-72, 1997. (In

Japanese)

4) Kido K, Hayasi T, Tan Y, Nakayama H,
Hobara T: Infection control for -clinical
training nursing schools. Jap School Health
47 334-342, 2005. (In Japanese)

5) Sonoda E, Manabe E: A survey of the
Measles against children's virus infection in
educational institution of nursing. Bulletin
of College of Medical Techology, Kyoto
Prefectural University of Medicine 6: 63-68,
1996. (In Japanese)

6) The nursing practice committee-the



subcommittee for consideration about art of
nursing education: The studies on the basic
nursing competence of new graduates (An
Interim report)-the survey of the degree of
students experience in the nursing clinical
practice-.  Bulletin of Nagoya City
University School of Nursing 5:29-34, 2005.

(In Japanese)

7) Terada K, Niizuma T, Kataoka N, Niki Y :

Measures against hospital infection of
Vaccine-preventable disease 1in nursing
college students in Japan-A survey by ques-
tionnaires-. Environmental Infection: 15,

173-177, 2000. (In Japanese)

8) Ota E, Soya T, Nagae H, Gouda T, Kakuna

9)

10)

11)

12)

K, Tanihara M: Student nurse's HBs antigen
and HBs antibody relation in nursing
practice. Bulletin of Kawasaki Medical
Junior College2b: 25-28,2005. (In Japanese)

Jun @, Katayama T: Screening test of
hepatitis virus antigen and antibody in
students of nursing school-survey of
infection during bedside training term-. Med
Pharm 30: 859-864, 1993. (In Japanese)

Higashino H, Aizawa M, Takagi N, Nara H,
Yoshida Y: Epidemiology research on
Hepatitis B virus infectious disease in
medical worker in Aomori Prefecture H
city. Physical strength nourishment

immunology 7: 46-56, 1997. (In Japanese)

Mosishita M, Kamachi C, Imamura T :
Preventive measures against Hepatitis B
virus infection in nursing school in Japan.
J Jap Public health 45: 67-72, 1997. (In

Japanese)

Hara Y, Okada K: The Morbidity rare and

seroepidemiological studies on measles,

EIRFEEFRE B T&ELS 2007

mumps and rubella among female students
of early childhood education. Jap Pediatric
Health Research 59: 710-713, 2000. (In

Japanese)

13) Ando A, Hayakawa R, Moriyama T, Sugita
Y: Passage and the measures of
tuberculosis group infection in Osaka
University. Campus Health 35: 400-404,
1999. (In Japanese)

14) Berthelot P, Grattard F, Fascia P, Martin I,
Mallaval FO, Ros A, Pozzetto B, Lucht F: Is
nasal carriage of methicillin-resistant
Staphylococcus aureus more prevalent

among student healthcare workers? Infect
Cont Hosp Epidemi. 25: 364-365, 2004.



B EOFERIRICE T B HUAMSOZAL

FHEFEORFHICB T 2 BAEITE, KE, BE, KZEhik
B LYV 7 Y viOt, MRSA SRR DZAL

RENE LAY, TRMFLY, REEEY, HEHRTY

WINRFRAIEELR, uE IR AL ER, B S b
ERINVRE NS oF =g

= =}

AWHZEIE, 1HFEPICHO7c 2 GH#EHICB I BENRED ) 27 2HEL, HEHFICBV T
IR E 5 O FERE DR G T B O s & BRI RIF T8 R A2 MG 4 2 < & 2 HIICiT - 72,
BILEREERIRY: AEIIRT) BT, MHEEFEREL0KEEE, FAENOHHLEED
T, 56 % DEHFHEICH W TIEEMMGAT & 1RO FEEE TR BRFF R Y A v ZGUAAm, /)
W A v 2R EGUE OKSE, J8UE, B2 Pukft, v ~v27 ) vKIE, MRS ADSPENREIRE
DEAL, BLUOEMMHEZIT- /2. TR, EHARTHEL, BRFREY A v 2HuAlics
WTARELL EOFURM D ERDR D - 7o EA 18 (1.8%) A ot v ~vy ) v RGN EFEE AT
BTOHEIZ 2 ZITITV, EHFHR T S22 - 72 EN 14 (4.5%) \W7ohs, F
EE LTV o7z, MRS ADEPENEEIREICOVLTIE, 481ciTVL, EHOT F KK OF
RRICEEDS LD > 7208, MRSAIRSVWTIR, EH%RI1E 2.1% 1<K EEIED Sh
fo. BikFEAE BV T, HHEMEZE T 56 AH39A (69.6%) 25 [HOOPUAMZR 2 ENTE
7o, TGP 2 EEA S >/ BEOFHEWRBEE AR L. Ulb»rs, FHEPhoOB
BFR T A VA, fEGE, MRS AIBEL CORBENRESN, JURMEORE $FAOBRLET
Bi~DEGkZE =D DR D - fo. FEEROEREICH>WTIE, HEMBE L CiZ2EEZmtL,
FHENOBETHE R WET 20BN H 5.

F—7—F

nursing student, infection control, virus infection, TST, MRSA



MR, A REICE U e HEREKL TV S
EEZOND. LIch->T, KW TIIEECH
ohTh/NEXEID B Tatid s LT L.
BENFHED = - XPBLEMD, ThEiE X FARHRRC B OME H 5 W idH oy
IREAITO T &, FHEOFELEED, FA
DHSHGOFE RS E TOEN 2 &S0 %

FEHLERD O A IR AGELZLH BT 20 E0¥ T

EHEE T, RMEY SFEYET, A ST
BRI T R

E B

EE OIBE R AR T 5 HIUT, BABHREY O FE GO NEE G OFk %
FOTHITL, EETOF¥EORERECK UMt WS it L, 2 0f5E, (BF
DRSBTS B#) , (BELDaIa=r—vavofclEEnsG#) , (BEOTHAR
=HIETE#E) . (KEE2EGOEEDOHN) . (AT 0EHE) , (BEOHRO AN S)
D6OONFITY —L1504 7 HFT) =it S i, SIRERE 0 FEOETE, BEED
BARMEA S RE L TH D, FAELEZED ARBIRICEEL CIREZITS HEMEMRB S NI, %
FRECR U BN E LT, FENEEFEZ TS TETORL T ENBY SN, B
X 2RO ELEE IS I - 7,

£—7—F
IO, RANEEHEE, KRR FERON, ORI

TEIEOBMBEY, ko TARB X TIIEHDI5E

FL®HIC
KFBHEFPTRAFERICRAGHEEE (18

kAR 2 HI T/ NG X DONEZ 5T L,
ERED XS BHENIZEHL, 0Lk dHFU%E
) LT, BEeWEoNRERFEH I TFELA Bich, FRFCORMRE L TEAMK T &ITREE

Er

O X1 Z0BEEEZIHL, W4BMOFEE % EIE U A S T LT,

fT-TVWa, EEKRTHICZURELEREICHET 2

INRXEFHEICR LTS, NREXD T — < 13 WRAE

HEHGIGEIRT 2120, 13 EAEDFEENEF ] 1. EEHE

CHAE L, KAKXE#ERhE T —< L LTHBTT W2 Rd i, £FEHOMBEIC>WT
W5, ZTDIH/NHXDNERFHDFU AR e

FAEOFEEHEL [SESEHEBHEREICH S
A DA RE 22 T FED, Z OIIR « 169
I E A0 o BE O ARBRICE Y, #RT
Tk
D, LEBHE#EEZEFEHE L OWCEKL, FMT
5T EEYS] LT, WREERERUC T 4ER O



HAEBEE B Y 55O

FEHET-oTVS, FHAIE LTFEELIZIIOE]
HOREEZIRD, B#EitmE Ll LTH#
ZHEELTOVS,

FEGERE LT, BEOHRN, M,
LWSIREE L L0 [F— o N—2 ¥ — b,
FHDIT SO H A2 ORIETEZFC Lo T8t
BEHEAZEL, FNICHd 3 BRI 283 H &
EINT, < OFEREFHMEC L7 TEH# TR,
FHEOBM, /N END 5.

KAWL T IE T DEHEROH T &/INw X & 53T
OxRE L., TOHHELI NIicidd.

2. xR

Ak U728, /N TRFEEHENZIRHBE
BOBH#HICHT L ETTF—< 20, F—<IC
B9 2 ik E A 72 BT, el /N
AERRT 5. N XoEET2HME R, [F4
NEf L 7o EEE RSB T L, B
HEOFMIA TS ] CETHD, NgXEEL L
& - T, HODITRPBEEIIED X S 5B %
BA .o zFEAGPIROKRY, #EXTSHE
WMEERTE R o LHWIIOVWTERLD, B
AR 5 H S BEE D EEZ TV S,
ZDD/INHXONFITE, FHEOBRH#EITHT S
BEPEFICHNTVWS EEZ, KTtV T
NS b L o FEEILERCTH S LR L, /)
M AN RET B T EIT L.

PR 16 FE O AF#FEE (B ZEE
LIcAEAELZDS B, [EEDES 604D
/NGRS ST LT

3. HAE
ST BRI S O FikE Y, (ROFE

TiT- 172,

1) MW NmXhcEH LIcEN] 297 —
<& 3. BARHITE THRENEETELE
Z, EIENTELIEL T FU] D
Xt & LT IMEENFEE TWEICET, KA
72 EF s ] T oW TN X Dt S Et
THIEEL, TP TRICHETE S ZF
TN X D IR L.

2) AW HINCEET 2 3E % B g AL Tl

9 3.

3 Hith L - BB ONEN KT EREELZ, 2 —
AL 3.

4) BEHED 3 — ¥ OIGEYE, &S HERE
L, BlL7ca— F&HFHLTHZRILL, #
FIY =, FTHT ) AT B
BT 1T ADWIEED T - 72h8, i
BN RAEEREICHD 565 LAD
WIEEE & A — =N X &521T 7z,

4. HEMER

MR DERIEAS 2BICE, WREICIEE EH
TR B RO @A L, B4 ClhE
St FRWRIC L s < T b ks I 13 BEfR
MLV EEFFICHT L, REOHHic> Wi
2T ORAEDEERITIT - 7.

i R
1. BENER LI2NRXOBME

HAEDNRXTRHRE LICEHE 604, Hin
[ 295%0 5 881k T 689 Th - o, FEHEIT
HALEs, B, Mg & oBEES, LEE, I
MEEE, BEAL, PERELEEZEICH->TL
7.

INRX D T — < [ FEEREICRT 2 D0 Kb
%<, T oftlEthrEs), BEOLEO ST,
ADL HL~OER, 5 —3Fvr 7, BETFH
BENRD -1z,

2. INRXDHHIER

N X T T — IR - THOMT L 7fE R, 6
SDHF TN =L 15DY T AT T =X
nre (Fl1-1, 1-2). Kicz0hFTY) —&47
hra) —z@mHdTs. QN ) 25T —,
() Y T7HATFTY)—-TET. [] HNoTvy
TARDXERFHED/ N X O XEZKE L2 b
DTH5B)

1) (BREDORIFICASFH)

FHEEO FSEVBTEROERCPBEE L O
DD 6, HKE b - BB DRIEZ S 5
CEOHEEIZROE, BAEDORNZHES 5



®i1-1 ATI)—-HYTHTI)—LZEDRER

hFy—

YIhTI)—

ik JOEGEUN

BEOBIFIC

HREE NS
EEDEFM

LT HE BEDODICE, FANLEIIETILETNNTEGLDELSFELEZRBLAH F-OMEL

gL, BATHEODLURITHATHN=OABLNGENEERD. TTERLDIIZIEE, S5LELENSE
WTHLTENERRICLESET BRI, B OTRR, BYLELANEESTITHSAIRNEN =DM
LhzgLy.

DO TV THAITHICRELGVDBEDOPICE, FYKTIFNEVDAFET 2D TGN ENITE
BEA->TE. BEDTHEYITAANERYILSI-OICEEDRBFIEREZLTEENILETHS
CEMG AL

EBNEMIEICHE
HEHBEHEEDA
]E:0E

BBICEDRNDERREVIBEOREEZMACLEN, ERELDEBERFREEE M ITELEoLER
b, SETIRHYTZICHLTEWRLELE>TEBLTWW=0IZ, BoAZEFNTREENRLNDELSICHS
1=

BEOBRVCHBIGREEEZLSLT, BEFFEZEVTEDIALLRL TN O TRELAERS.
FEOIEIZERY, BEEERICHTIBNOFRERKT H_ENTE, FEDITOLEMFEEDE
MADFRABZHSHICLEY, FREBBLEY T IDICEMTHoEEZLNS.

NSARRIFATIILTNBIEN A of=. TIREUNEYR AL, BINAEIEDITYNEYEREZN? ]

NS5EH BL EMOEEMICRAAENBRLN, LTEHE-TLIRFHNELLNT-. SEXIE Chat, N&
AIZEST DRI =D ELNEN. ZLTREIS, 45450L1Y, Eo1=Ud BESHEERASHY,
ey |EEBERBTE, KEHTHo-EIL T T DSESEHIBET, BAHYISTELCELEBRDATITES
BEDITIUBM g
BKT 5500 el
2 LR HELOIELHDEICSSAICTREL 0L, I8 1S LNSEEES bl SSALEDhIEE
FCOESHEEESONADTIEENAEL QP THEERLTNBEBA N BT, ThITAEEEEE
Li=bDTIHAL, SEADFLMDBEYONSDENFENSHRICEE D -0EEEZLNS, LAl
ZOBOFTENEEETESNEERTLELTL:.
EPEEYSESEHEBEN D RN SLFIECTEE-> TV BEEERD LBt BEDBEEYE
ERICET, EAHETICETYNEYEBEL T HE5IIEBL T L.
BEOEEYE
BHd TEBLETH YD, BRRICHIEEIHOAESIC, —#ICEEHLTREELEY, TEAREITROE
PERDFBIET, EREMELSIEL. TOENBEDEREMIEL, THER-EEEENTES
DELRECT-. CHoMDDEEMNTANN-EBECTHINEZAL,
THRRETSIOEEETHS. MEbIHEREMLHIIOTIING BEEFCHMLTESESL
EELTDHAESEBIRMN TR DL BN T AN BB THILEZOND.
SETE 2
o |coBEEMRmO e 5 LU TR BRI ThY, F-2BE UL EEAETIZAS
sz TWV=. 22T, ChLAL—RIAHEE—AHICE2 LY 1T, BoTULANBOBREELEY, &%
DEEERICE - ERERBELEY, BREECEDRE CEEREEGHT TUOGOIFEESLESBL
BELOII2 DE—EITEZ Y LEBHRBLNDTEENAEEZ f-. Z0OF5ND—2ELT, BEEDRY S1—ILE
—hH5—3vm — I THEVNSEMFETLE =D THS.
hTEERD
B ﬁff,‘?;f;i;; Bhol i, BEIEoT—E LN DY EBE CHIEL RS To-C e Th s, BEEEDH CHN
tamry T BRSNS RETEENLETAERY AN TITSEN KRG THHLRS.
o LBV TIERA B L, BIEICH T TYSA QBRI CHo =T Rk EE—RICERHENTE
BEREORD (125, YaALTI R AE—BICEZ AL THOBEOBEASEY, YEAILEREDE D EES
B FETETHENTEREABLNEL. MHEICERIVEE TSN o2 en, SENEEICEFEBK
DRESTHBERDNS.
COBEEL, BATHELELTLADITIELOT, BHEOEETELYS, BERMLEET BE5HE
BERS LN TES:. BRAFMICIEEVLDIZE-TIE, ThENORSEABEMEESLYS, COR
BECNOLDE, BRAEECSNSCE-REDFDENS-HEDHEDIESHBEI-TEH L%
BEMNETARE |48@L0T 0.
A EERET
3 EREEANRECRENEETIEEEA LT INOTHAES SETOLNEIEERETELLSICRE
R L, HLLIS AT 25 7 ASSAICAShLNEE R =0T, HEHEOETEE CBZERL AL
ety ESTADR—RIZEHETEDBESTLH =R, SEAFSHOBEECONTESEZDHIEN

ORI
TITEBRALELY

RERFOHFIT, BICHBZEAIEET AL TO3OTIELES BHEICBHEITELTITRZOLOEZER
SEBECHETUMNEFNITESALY.

SEMMNTS>EM T, BEEEZLETAEDTEOONEVSTBIREE S CHELERIN, &£
DRIIZEETBHERTTOMNEND, RITTOERTORVEDYNLTEMN ST




5y

Hics

o
<
HF
S
HE
<

NG

it
A

®1-2 ATI)—-YTHTI)—LFEDRER

A7) — HIhTI)— e RPN

BREMZLLVEEOEEREICEVTE, EFOREFRAYENMYEAICHI IHAENERITLLHER
FHEEEEAL bhEDT, REZESAALEERELLTELILEIBRI DO TEELNER DN S.
ES 1A

ZER SEOT—ATEREANDBENTEITICELGMRITBIREG>TLE . REAMKIZESOTDKS

FIROBEERICOVTEDEEERBZL TV SINFEEL, RERIRENKDERBITHNTESLIEE
AEBBTRETHER NS,

RIEEE O

rarige ZIEATRIKKEADEOAYDNBET>TEY, TABKBORIMNTHSD. ENFEEREL
TNBHIHBEHGELEY, ELVIBES DY 0T BB - ENEDRUAEDLHY, EHEE
LTOREERET CENTEBENSIEITDRATLNSD TRENNEEZ NS,

RIED S {KE- 15

RHIRE FHELOBDY L ERENT BRELEST-EES. REAMEAIZEDESHIEELTHFNERST
NBOD, BEAENCLEEDESI-ETNADAERIED B ORESI-EBERT, Do EA
CETNHEES,

BADEELINIEEET L, EMNFEICHFYFToTELL, Z0AMLBEDIE—ATEAELDEENSRD
5D 7= BEBDHIET, FREBRLLGVDEEADLTEETEOTEELMERS.

dce BYFUHENLTEBEDERORELBON L, EROFASMLE. T hICABET 84
Hot. ChODBEDREND, BERMLEREHDFNE, ADBEYERLEAD, AEDDHEAY
ERBLT—ATRAENERDEEETINAEEZONS.

=1 £
RFVOEH COCLITDVTEY CEA I B ROBEBIERAITASE(TE, YEA B S ORESL O BRI DL
U, HEBROREISDBA BRI LE RSN,
BEDBYEHC . . - -
e BHSNREISHLTRANIRELA BN T DM TEUN - EVNSLERET RERTHAHL
E2ET. FELENCEL TS, BESANRISHLTAREERICL TRIET HCETEREHOLO
BEBEL, BT AN TEHEVNSME THoLELEALN, BESAITHT HEBLLTEN T
OHELIBLEBLET
ERBOBESAEELLT, AN BHEAITET LELL DM AEELEENOH ITED LSS
BLTOH LN O IFDASETGS TN, BESANSDRBHEETIS N BESA DB
232=—3 30 [FU R TV BTN REL TRESAIZE>TERERT DA FEEF-Y HPEES 212U T BIEM
HEREBE |BESAITED>TLADN BBV ANLER LS TUE,
5 HEB D%
L FENBELTHLIE, ATHRBEERL, 7~ as i HENTUE RBTAILLTES, %
ESLES SO DS RN T, BRVEY TRYTEFIELTET, BRISAONBEFBIEM
EEORED SADEIZDNTFEESELMNTEG M o=

REEA
TN BERBETOIELEEALT, BEMRRKISOVTEHFDIEELTRTIEHEHESAFICIZGS=DT

FEOMERS. LAL, SORBETIARSICHRBOMBIEBRSNENEIMEHATEES &b
RR/BC—RCHEBLTUKBELNHDEEZOND.
BEREHRD

FEOHLS (moEsosE ISR THY, DIERE, BEHOETHHHLIZEYRBBAEN > A ER (S
BT Ao CHERARLLDHIEEOMEREERIN-EEZ NS, LAL, ERICEEALOBREET
BEL, SHOEENEDLSCEELTULDN EHETEELD TS EDEN TR Eot=mdhh
DALY,




LTk > TN S ALY, ARIBIRSE
F A E L CWwic, (BREOBIEICH S G
L3, B#ETLEDICRBTOBEEELT BT &R
THMEND Y, FRmIZT TS, BHOE
T SRS 25 %2 LIPS BELREZEL,
BEICHELE#EAE-> TV T EER LTV,

(BB ORBIFICD S &) 3 (HIRZEV SN
BEBREFEOWN EEMBFCED ZEHLDOA
MiBR (BREOWILLERT 3 &0 O HfE)
CREOHRD 2B %) O% 7 Hh 53 —Th
K& Tuwiz,

(HIFRZ WV 515 BEOW) Tld [9h-o
TOWTHITHFCRELEVWEBDHICE, FYL
THFNHEWONFEETEIDOTRELWNENS S
EMBIM->TET. BEDITHEHIT2AMER

BETHBENGMoT2] B EDFERNH - /-,
GEBhE MY 2 B35 & o AMBR Tl
(BFICLI[PEREVSBEEOREEMHA
W, EEELOEFERFREE(Z S NITLED
TolcEEZoN, SETRT7ZIEFLTHLW
FEE->THERFLTW-=DIZ, BohEENTREE
ENRoNdLSCho71) EF#EEITBWLWTOR
B LD ARBIROEZEIC O W Tl T W,
(BHEOWLEERT 2 b0 0HE) <3 [FA
BRFFLORLHDEICSTAIC TREL» X
W, gLl GELWSEEEEPNI. SEA
EBDBLEENRIDLOILEEZEOLNDDTIE
TONELDDOFRTEIZEKLTWSEaND - 1.
LIhLZDORYEIBESZEELILHDTEEL,
STADFAONDEY PN DENFAL VD XIER
CBEZ#b-TcDIEEEZONS. LHLZODE
DIFIESEEZEEINEBEZTLE>TH
2] b b L5, BEORD IFH4T L bFEIR
g BEETIEEC, BEHFOFXOLKRDOH
HMchrhabdby, BEPBEZTOL D SHEE
L SlDODP I BATHINEDND L LI
RSV TO .
(BEOHED #BH 5) TRIEEREEDH S
BEHIOHLT, [TEBETFhMYPTL, B
BICIIRRICEIHD KD, —HICEEE LTRE
LY, TEBEFRWSEZRDIFEILET,

EIRFEEFRE B T&ELS 2007

EfEREIZS L L. ZOIENHEFOENE
BMIEEL, THERIIETEIIENTEEIDRLERK
L. 2H000DEENMNINONIEETHS
WERATE] LEEFEOHRD 238D 2 EEMHITD
Wik NT W7z,

CDEIIT (BEDORIFICINS Bi#) oW 73
) - CTRIRKER - CBE DO L ADPALREI
ST, BEEEP Y N R EDORE
PRI TERW T SR LTV,

N(BELDIZI2=r—2 3 VDRTEEND
EFiE)
(BFELtDaia=/r—vavohchkiEns
HiE) L3, BELOFELAEVOhT, BEOE
BOLIRAE, AIER &AL, [TERE s & A
LT, BE LIS ROEFRICHLERRLD,
BENELRETHEEZEA TV EERLTL
fo. PIZIXBEIEEICB VTR, HEMEZ—HK
IR ABZ 20 TR, BEOHLEEZ X
MOFEAITH I I —FT 4 %= —HEBDLDTH
5.
(BFELDaia=r—vavochkiEns
i) By 7oA — EEEHEOSESEE
BELHICERS) (EELOFELAEVDL LI
NG ERET 5)  CEEREOROIEHRAE)
THR S LTz,
HEIREEONEEABEE EITEZ ) T
I [COBEBERERROMBEEDIFEH LICXIL
THEILEFHTHY, FLFEBLLILIFEFE
WEBEICA-> TV, 22T, Zboho—K&H
BHBE—ANICEZELYIE, HoTHIHH
DEERE LY, BEOEEHRICE - -1ER
FRELY, BRREIESHEECEER RS 6
[FTWKIZHIZIFES LI RIWWE—HEICEZ
Y LEANRWDTREWNEEZZ. ZD5
LD—D2& LT, BRERDRT D a—IbE—HEIC
MTREWSBEETE D THB] LitiliL
TWi, CNREFICEFEELEEIREEZT 5
Bicis, FAEN—HHNCHRZRW 5 DT,
SFTOEEEHEEIRS LabE NG, BEH
ENBWHEAEZEZDENTELLIITHIEL
TWK ZENFEETHLIIEEZRL TV,



PIN =S [ EE s

(BHELOFELEVD S LN EERET
%) Tk [BRhofzEld, BEICE>T—BRL
PUREBEICHELENDIT 12L& THS. &
EEMDOATHEE T, EEMICHFSNBIEET
BENELCHEERMYANTITOZENKUITH
3LEBD] wEoidhd -7, ThbEBL
HEEBOWE HEEREELLICEZ ) LFH
BRic, HEEEDONMIZOWT S EBEE DA PE
2D ANBHoEIT 2 2 & T, R L —
ZiTWw ElRRT O,

(EEREOBEDOEMRAL) TR [Ho RN
BETHERNONIE, BERICHEITTY XADER
MICH > IREE—HEICEZDENTERE
A3, YSAEIREE—MRICTEZBZLITES
THCZEEDESENIEEY, YIAREREDNR
CEBEAXREBEBETIENTEAS LK.
BIREICBRINEEZETELEN 2 &N, SEIDE
BILEI3RADRERTHDLEBHNB] 1L
DFLRDH - . Thid HIEHEOUE L%
BELLCEZ ) (BELOFGFELAEVDS &I
N EAERES %) LR, Tor—27T
HRBESENT I - fc BT LT, Rfingis s
Wt otcl bbby, BELEROEEICD
WTEELA S TENTET, RN EETEEN
TEWHh -l XTI,

3) (BREDITEHERZBIETEE)

BB D BFE IR ERFE DDA T 5729
i, AEEEAEND Y, FisiTEEINZ S
VR DH 5L, TDlHICEEMIBEEZY E— b
TENEND BDEN, T OBICTIZEE ORI
BbLEIREATOB IR RSBV, (BEOD
TEEREZHIETE#) & IFEREEFICHICHERE(E
A BT TIEL, BECET2EEDITHPE R
NEAT S EEHIETA#EEZEREL TO.

(BEOITHAR ZHIG T E#) 3 EEMHE
TRIREIE HiE 212 EE T 5)  (EkoiRft7Z g Tl
BRI W) TRl STV,

CREDNETIRER A HEEZRET 5) Tt [Z
DEEIL, BH9THEZLTWHWAHIEFTEZLD
T, BDEZT5LYD, ERNLGEZTSE
OSNEBRERT I ENTE, ERBRICILICK

WHDIZE- TR, ZNZENOESFEMELLEE
S5&Ub, ZOHBEINSDLDE, BNEE
FZS50WSZEICKEDIFBREN-TZERBADES
DIFSNREICTESLEBBELPT ] 3L,
B EOEFER A VAR L ET, 0
BEDPETLLTOAHEEZZ 2ERNEFAT
Wi,

CHEROIRME 2 TRE®RDS V) Ti)’), [§
BIFAHSTT - TIBEN TS, GREEEE LEIFREN
FRODONE NS MBRERTHICHEKEED
D, EOKDICBRETEZREITTHINEND,
EITTOERTOFENELYND THEMoT] 5
Ditilknid -7z, bbb AABE IR HIHE
FBoZ EREETH LM, TNEFTRITHESR
BHEEL <, BB LTl Thy, REM
FATATRES HIEARE T 5) BN H - 1o L2FE
BRE LTV,

4) (REEEH-BEOHSR)

BF ORI 3 HEAEE DR AR AR & 3B
LTWaiy, BHEESEND DEVCEIEREDFL
DERRICHEAKITT. Lich->T, BEEZHF
LT 27201cid, BEEZWY BLFKKEICHH
TR BE N L. (RiEzED I GH#EDHLL
) LIFEREFRITEL, KEbIRE L TREEH
R RO E#EEFEST 5 LETRT.

(KGO GEOHR) T KEEEZA
ATEHEE)  (KIEDERTY « FHIHIZLE) CTHE
STV,

KEzEZAAIIEE) Tl [FEOTF—X
TRRENOEHENTZITOILHEL MKIIRR
fREGL>TLE-To. RENMEKIZE > TODK
DHROVBEEICDONTEDEEERBE LTSN
HEREL, BREBKENKSERICHATE
53LDFHLALIEBETRETH-TICEBELNSB]
15 EDFLIRN B - 7e.

7o (<KEOHERN « FHLE) <3 [ER
BHAKICETKIADEDEY ONEIETT-
THEY, ZNDNRIBORIAINTHD. ENAR
ZRCTOBEFICHREGNE LIcY, IEELWVA
BESMYPTCHEAZ ENEDORLDALEDLEN
YU, ENELLTOREERITILENTES L



WS ZEIEDEN>TNBDTIRGEWWNEEZLDS
ndl 3EDOFRN D - 7z,

Inohoid, FHEIEEOHRIIEEZEDAT
BAFRKRGEEND T E3ARKE LTHR-Twi
ElEbhsH, EREIREEEIBEb->TWLC
S, EHHMBR R Ebd > THIL WL
T EMEARNT., L Lyt BELTEE
BLTOTHbAT+DTH S EKEBRL, FiE~D
EY OB 2 HHEE L TV,

5) (RFYDEHE)
HEROEP BEHEIEE R Y, BARMCERICT
EXLONZEMESTZET, FAEFEZIH
THMEEAEB TV, BEOHEBSEDIZS
T, TOLD BERBOMIC b HEEGEIN S 2
iRt tui, (Rrh oF#E) L, ¥
HENEBEEHEOELAZND LEIEDTEREVSN
WIS ZELCOAERD 25, ThTdHITH»
TEXROAEEZ, BEHEOLITEVRY, LOF
TICHMLENS, EEX2NE2XZAEH#EEERL
T\,

(RsFo o F#E) & (BEOZRXICWDE T &)
(BEDEY ZEL L) THish T,

EHEoZzFIcwWslE) TR [Py FuvisE
NLUTCEEBOEBOXRBIIBOMNEILL, EF
DFEAWNBY LIz, ¥ 7HICARTZILbH-
fz. TNHDBEEDORIEHD, BEMLEERFILH
3iFInE, ADBRSHBYERKRLLGIND, ALDD
ENYEER L T—ATIEEWERODEREESTH
3LEZbNB] BEDOHENH - 7.

(BEDOEY AL 2 &) Tk [REINEER
RIZXH L TERMICIREFEASBITEENT
ELEMHTENSTLRREITNREETHBEE
ZFT. LELZNICEALTH, BEIANTIC
FLUCARREEEICLTCRET S L TESES
DILDOPREEEL, BEICTEIIENTED L
SHWETH LB EADN, BEIAICXTS
BEIE LTED 2 Tcohd LG ERNET]
wEED -1,

NS HIRTFNT 2EFICFEELTTES
ZEFPRuhLb LNIOA, EHTEEDOZIR
ICWich, BEOEZYW - D EfEETZVELS

EIRFEEFRE B T&ELS 2007

FHEORBREN T, FEIBESDT - 72
DELIATINTH > 1 OD W 15 F Tt 2 o
DL -oTcEEVDSDE, TOHEEWEL 1D
EIUH - Tz,

6) (EEDHRDOARHENS)
(BH#OBEDO RN E) &1, FHEIT-
ZEORNESIHE RN T, BIBEZFOLDHIC
WoTWBEEVDEENEL, FENRLETR
TVWbZEAERLTOI,
(GHEOBEONHE,S) 3 (Fla=r—vs
v ISREE I BE IO 2 oK) (BERE
SHROFEMOHEE L &) THEKEh TV,
(AXa=r—va vHRNESEEIOTT 58
ok Tid [BEREOEESAZHESLT,
Bah [BEIALAZTNERVON] A%
FEEERVVOMN TEDLDITELTHIFERN
O] BESMLELE> TV, BEIAMD
DORIENEL E>THhHIE TBEIADEIZHY
WO TWBIEMBRILTEEBEIAICE D TER
ERITON [FEE--ZVEFEIT-LUT
BENBEIAILEH>TLEDON] LEEIC
WAWAEZBELDICE>TWW ] BEDFEN
boto, BRIHBECNTHRSGSZEEL TV
BERETEELZDOT I ENTER VAR,
HEFFEOES S, hIThRERFOEETHD
IR OB EohEils v, FAERHE
DOEME S HEEFM L oo b, EMAEYT
b o RN TRV EBRRTWV R,
CRERENROF MmO L x) T3 [BEE
BET2lLz@LT, BENERKBICONWTH
DD EELTRIFUEDZE>MFICIEE>T2D
TREWVMNERS. LHL, SOBRBETIEIERSIC
WERBOHEFNBB NN ES NI+ TIRE
, SHROLBTR—HEICHER LT BERD
3LEZDOND] L, FHEIHSEHETIE—E
BHELTCE o0 TH LM, TODEED
TENZHEE 2w T W B b 59, FEEOFEMA
#HLwEFdRL T,
CDEIHIT, TOHTFITY) —TRVTIhOFE
SEHSDIT- B A ED L S I HTAIEE WL
PHPoTHE-S TV,



WABBEEC B Y 55 D%FT

£ =B

INR X DT L D, FEEOREERD S PN
HELFOPR, RERLAKES R ENEIT h3-
T&f, ZITEITHIHRERICOVTEEL, &
ILZNERE A CEEREDOH D HITH>VWTHE
EK9 5,

1. BEBILB I 3ZEDFEU LA

1) BEEOEMNEICEE LI-FH#
FEHTIYREP RGO NEHEFICT 50
JThHM0, FHRRBIFTIETHREEET 5.
PlZRiER 0 E>T BIcLTH, BEDOHKIRRE
PREMHIREIC X > TRFIEERTE LD, BE
otz d 5, FHEEZTO XS BEE»
5, NEZHEFICLALEEOHL S =EViD,
ZIhoIFIERFVEETOL, (BEDIK
B> GEE) , (BEFELDaIaz=hr—vav
othchEENsE#E) ., (BHEOTHASZHIE
TEE) I, WIThEBEEEZVEVDOARELT
A, EBECHEH Lieh oI 28T EMNTE
mEFBELZOND, INSOATFIY —ITEDIN
LEH#EIREFAELZ I TREL, BEICBULE
ERETh s BN 50, FHICHIRE,
DT EiIcT LGN Vb I TIREV, RKIE—
R TERIEICELNTH 5 & O BB EET
B LETT 20, BEHEICZIANONEL 12D,
RSB SN -2 LT, HEL VDBV
AR, FHREHSO—HH AR B I
LT 5DTIdE<, BEEOKES PMBIMECH -
REWBVLETH B EITiRA IS TV S 12,
Pl Z S RE D BE THESHIR, KHIR, ZE
DNETH > 1o, BhishFsENTET,
ANIBBE 20K L T W BEEZ T - 128,
BEICZTNSDOFIREESTF->ThH 595 i, HIFR
ORLEHSPHBAEEEITOIY P TCHREL LS
LA, L LEFOKNEIEDLLLEL, A
PBih T 2 bHIRAFL 2 ENTER VT,
FHRERES Lo BOu ENA D, EE»ED
oM T, BELOLEOEAEROGN L, B
BODH6WLWKEFBICAN K Ko icie -7, /NwX
ohTcEER, TdLrdsE, BEOLITI ]

MLEHETrLEENLTERVLEVS FH
LEcBub-icordLlinisw, HHTbHZD
vrryriiKEanhTcuwkorb Limn] s
WwrLTW3,

CDEHITEFHBECITONT, BEDOSIKH
OFFITINA T, DEERHEIR R & A vis EERBI
BHEICSEHTE 2 LI ERZ V. B
T e S VI BARARZ 7o A IS EAfRICE S
TENTELENLIZE, TOEIRTTEND -
7cDPEH LN,

Travelbee” 3 E# 2 X ABARO 7o £ 2 Th
5EERL, BEIOH L CHEMBEEL KT L
120, WITEED SEEELNRITINIY LISNS,
FESERA OSSR E L Cifi L 7oEE) /58 b 5 W
BRZE(MBETED, TOELEMEL, »OE
b2 SE2DO0EHEHTH S BTNV S,
% 72 Peplau” 3 E# & 13, HERL, BENTL,
A7 o2 THEEERZLTVWE, DEDE
#IBEE L HEEMOBRMEOhTES N TV b
DTHBHEZSAS. FHEOTERN» S b, EEHEEZM
fRL &S5 LT B2FEDZFDRBAKRIPELZ L DE
WRER A A, T OFFHBIRA BT OBE % 2E <
L, BEOWHIINESNDE EVWS, BOEREE -
TWB I ENFTAND ZENTE., bbAAE
G EDORBRME VLMD TR, BELOD
AR 5 & < W iad - 70 T &Ik,
FEKTRICHSOMEbL O FEKE LI, BE
OXFFbICEH LIcFESZ Wi, LerLlzo
OB R ZTcEE LS, EEHOHME
toicERTELESE I ENTE S, I I’
BRFEH O E LT, TREEHEVL, &
iinsl &, T LTEHFORMNES &
<, THHOHICH 2 DN ShEBXS
IRERAEGT B E] EERFTVWE, TDLD
WEEUDH - B, HEAHERE L ToFEH
T, HROEEB»Z/ LIS EbELL
KEA L1 TH D ESZ 5.

RIS 5 2D & D 132 TOFAENE
DTV, BEOMBIMICER L cE#R,
PlLEoFEEcEI LMD TEHL L, EHOE
TIZHERIENTEZDE, T LTINIZEH#EDR
KTH D120, TEXBEEFELLDFEICIDLD



BHOAERFH->TH 06X 5L 9 ITIEEST 30BN DH
5. FEEIEELE L C3EE S 0BG EE S
XU R—- T I2REND L. OOV
TiERd 5.

2) BRI BHEEDLES

/NGRS S 13, TFHEDREICIEK U 725l b 25
Ronn, zho@3EUITET 2508 A+5
THHTENERNTHZbDOBEZVEEZZ SN,
(BEDOEDOAMENPE) O (TIa=r—vsa
ISR BE I 2ok RERE
FHO#E L &) T, WRPERNEETH -
D NTIFRZR 2@ L TWa o, #ihckid s
BEORIGIAE T W I ERALEE A
r2b, BEIEEAEIT-> T, BEEROAEZ5AE
BiERT 3 EnTERRWEY, HHOEIZR
Bk s omHMTERVETERL TV,

T (AP 0FE#) iyt (EEozil
TWB L) © EEDEVZRESIL) L)
HERFOEETVEH, ThicBALTHHSD
YN EETH - EFHEL 2D b, EENET
MWVEEEDNE s to. b2, BENALE
SEBLEELTVADIT, MOT KN4 2T
T, PR BEFEOFEAMOV VWA T sz s L
T\,

bEAAFHIFHOLGTH 00, FAIRSE
BERNB#EATOLEEIBTVL, ThRELZT LA
AJETh 5. Lo LSBT LT b
ERTE DD, EARRENEK-> TVWEDh%
MEMENSD S, TH95ET, FHREIFEHD
EREAEES BN TE L L, HENDNIEASE
DEHITHEDPT I ENTE D, TIN5 DFEHAEDN
Hor O3 25Hli 2@ UiciTS> 2 EnT
s, EHRRILIOBRMCE-12THAD. B
HEOFMIBEEOBEYERBES L DICHERE
THBH, FRFICFEOFEDLEDICLEETH
5. fREH I FEVEEDOFMEBEYIcTE TV
E-EIMHERZIMEDR DL, TNITOVTH
PRI T 5 2 Lt T B,

EIRFEEFRE B T&ELS 2007

2. AFHERNOEBEZZEBHREDIR
1) BELZEDOABBRICERT S

AR L7ens,  (BEORIE IR > Ai#) , (B
HEDaa=r—vavopcEEn s EH) ,
(BB OITHAEARZHIET B#) 3EEOMELINE
KHEHLED S I ZFERIEMNTEXRLEELON
5. Z L CTEEOMBIE~NDKM I3 R LR
HoOANBIBRSEET B2 o0N5b. F22h
BFRE DRSO TH LM, 2L OFAIES
EORIFBEFRICEELTEB, EHitBLTO
—HZOBALFELE->TbBE TV, RAGHEHE
BB 2 EOBLERE LR ©b [H#
HEOEDLD | ~NOBELMEE L, InnHs LW
K EIDREFOTTEERERTHD, FYH
Z Db DDERPHEK, LW TIIEEER I
Bgprl5-TC05, FRKAGEEH BT
RO EEFIE A O LI T, BEEO
B 5L WiFiE, BEITHT 208 EZ
h, BELFELOBGRUEMNREL, T LTZD
BfrtoRE R, EEREBICOHET L LHEL
THED, APIETHZ DL S SN A LN
COEIITFEDHFVDIZDITY, FHFEEH
OERPMER, LOTRE#EIIHTIH0A 4 —
VEREHICHE R Ao HIch, IBEEIEE L
D NEBARICEE S 2 LB N H 2 D205, TR
BEMNICED X S IR EFRITHINERV DK
A DM,
bHEAAEREEEFEOBRE T — AN =2
THREOHFER—o TRV, FFRFENES
WL TEXTVENEVS T EITXER S 2 &N
MEEEZ 5D, RbLchs, HIEERFEY
BT, TEFLHaY, Aiciihs &) »
FETH 2 Lk RTVE, NaXhrdd, %
WL VSRS, BEfZfaE N s, BEE0
PO DR LT, FATOLFEDOENS
WRZ T, LhLEEFIESEWS &, £
BEDOREDL Y ORERMBIFTEA LB VLTS ST
FEELCETEEY, EBoEFHOE TR, H
IR LZE L TVT, FAEOZTANBEL,
HLIFE0EFOEAR, FERTLLTEEE
B2 EMTEEEHITHDM, bbAAZT
FBHEFERZTOLI ALY TRV, KR



HAEBEE B Y 55O

TDITENDORIE LT PR T VB EE, HODRK
HPXFFb A ANICEZS B VEY, BOTHREK
UWoT&§§:Afmé$%a£éi§iT%
3. mOFEE, BHOOMEAE W »IcEE
#%%LT(&QM,%%%E%T<%&V&%
WIRETH 5.

Z S TRES G cEH oI BV TIE,
HEEFEDII 2= —va VOTEEEL
Tla=—varyPHrELENTVERVES T
b, FHEEZDIEICHOVTELFTELEDE
PNERE SV, & LEDOJFRKMEE DT .0
Hich 20 ThiE, BEDOIREEL DT
TELEDITHEMCHAT 2 LEDNH 5. (&
BOWNLLOEKT B b 00MR) T, I
WO bR S80I BEREN VI FHREREOE,
BEOZRITITSIESAED 5 > TV,
%ﬁ%i%i BEOR OB ELSELS L

e L7, 2 ofER, FHE/NGgXotT,
F%ﬂiﬂﬁ%% SELIZbDTIREL, STA
D] 5L DERD PV EDENFLE VD HRITE &
Hb-sicotiltZZons. Lr LoD
HOoBHA2GESNcEEZTLE-TOVR, S
SAEDOHRELKBNNCER 5 BT DD
FCRED -7 S, STADHKEDEI
BHEPICHOALEZTIEDTE LVt E
HSILEND B EEEHADVHEREL, ZT1ko 5
VB H 72| Lt L TB Y, FAEOKERIFH
BHO0 0TI, BEOLMEGE S -
T 2(KBR & 73 > Tz,

b LEEELET ZX IR BLELOLDIE
WHETHNIE, 33 2= —va VPUNOEY
ZELTEZ->0UED AT 06BN E LNK
W, pfichn e, RABEEEEICET 5 FAEO”
BRE AT LI2ZEY T b, BERTT S Wi

AV T VTF—va vOGmIIFEENRDINLIcT &
T, TORGFHEIEZFICHEELNT L ENTE
5&5’@@k*%ﬂ%ﬁ6ﬂf“k.%bf$

FE#ME LT ORI EEICENT 5 &0
kwbméﬁ ﬁﬁ ﬁb% EMTE LS,
TNZEZ>DFICEFITADIAATVIT B &5

LTW3, %@ Wh%®ﬁ%ﬁ%@ AR REE
1T 5DICBEFEOIICITS 2EFH 55

, ERPRBRR RN NI, FHEEZTH
%% MDFICEFEEBTEIGENZ VL, &
%@&ujofmé&m5$$§%®ﬁﬁﬁéo
W5, IEEHEEIZTHIVIERTE I 2= —
Va VUANOEB O FHENITA S &5 ICEREEH
ZBMED B,

2) PENEFEDOFMETEDILDICHR—T
)

SRR &, FHEPKE K L 72 HK o —>
ELT, HROT-» B ZEUNCFHETE TV
B EBBF o, FHETH L0 @I
LTORALLADZ L, BYOFHIZITV, FA4E
DFVRIROFEITOBT TOL BER D L. 12
L& ERRFEE AR &R DR O " HEHEEZFF -
THEO, EKBELLVAVWALBEDETINL 720
HOAZRSHETOL 2D i3RBREZIRVIKS C
&@E%T%é&u«fh%”.it?i%%%
DU B e DFEBIEE ket L2 <
FEEﬁO<i5H#7%®E%OUJﬁE%T
boHERILTED, BUKRDOFENDT7 41—
DEEHEMEHI N TV 5,

FEOFEEHCIFRIC—HOFEREL S &
TEY, BE#EOFME TITo-TVWa, 3 IIHAE
1T- T 2 HH#EEFE DR DEB 5y % b TRIE L
FHEOFMORNZIIET 2 ENKETDH 5.
zh&dtic, EHBGcoPELObDITBL
To, {FEFERFEOROGHICHPWENS
Th b0, BEKAIZROFEEDOEDLD &
ML, BIhoHdT 2 REREMREGHC LI
DT TVWERLY, H v 77 LYy ZBEDETE
HREHHIC DLW TEEL A C L EHATH 5. Hic
KRB EDPSENIL I 2 =r—v 2 v iR
1, BEREAZ T L HEELE, B#EOGHME
DL WERDbLNE Ty — 2T}, FAEEEMOR
DR ZFRITHMBENRHLEZELZ NS, £
LTHEHRICE>THREL [HLr-r—2]1 &
LTHEEEZKDb O ZOTREL, BB+
TEIHEFEEZM L CHEZ b, TER
ot SIRIREOFEE L TERDP B TH LI
BB ENEETH 5.



A

RKWFFIT L > TRDO T EMIH S T - 7z,

L /NG X & ortr LIckE SR, EHIcB T 25740
FOEREICE U ANBER, 6008 7T —
L1509 7HhFa) —ichfEs Nk,

2. IR X 0, FHEOFCIIESLE O ABK
ey ofhTtHEoNns I ENEL, i
R U 2 BRI L, A EE O %
BUNCTER W ERB T 5N,

3. EBREL LT, HEHIFELEEHEDOAR
BIfRICilE 4 2 2 &, ¥ EAEPES D
B2 @EUNCFEN L, MI2%ER T & oD,
BRI ENTEL LI K-
N EENEETHS.

AFFZDRR

AW A DEEFLERD &< —8 2k L <
S LIzbDTHD, FOLEFOHIFEAEDHED
OEFEMWRHENTOLEbITIREL, Licd-
T, AFROERIFEOF VDO TH S LE
Zohb, FIBEWRSZIT-> 2, Pl
MIADFEBED LS ¥ VZF{IDONE VI
B ERESAICLTOEY, AEllFED L
FEXET, MNaXEwvwolRonics—
goduz, EFokH BRI ENTLEINTVWEIDON%E
D LicbdTh B0, 5HETEERTIZLOD
FHENFED HBFEEETOILOICE, BMENLS
FrébEEEZLONS.

915 C

5| 3k

1) Malcolm S.Knowles : B AZE OB
B Ry Tgv-mnoT7r NI av—~ JHE
KMhER, pp7-32, BEE, 2002.

2) Joyce Travelbee : AR ABOE#E. E&
JNEAMER, pp3-16, PRZFFERE, 1998.

3) Hildegard E .Peplau : A% E# .
FHH/\E FfhER, pp2-16, B2, 1998.

1) BliEfT  GEOHE YN HET 5
IRYE. ppT78-80, pp77, W& 5 HhR, 1999.

5)

6)

7)

EIRFEEFRE B T&ELS 2007

gltne, MAE BT BERERE
R E LI RNEELEEF BT 2570
&S, BREEH#ERFLE 31 57-70,
2001.

BHGF, WEdRe, HEHE=, ST
A L+ IRANEEFEHES B 2 Hi#
FHEOBERRICET 2R -2 E0FEY
ek O Biic A2 @ L T —. HANRTFEE
HEAEAOE 19 : 20-34, 2005,

R E T, @EA T EIRFEE Ik VL TE
AR T 270D DIEE - HE DR
LmaSiE L < —. HABEHEYSWE
7(2) : 133, 1997.



PIN =S [ EE s

Learning of nursing students in clinical practice of adult
nursing based on analyses of their reports

Rieko WAKABAYASHI, Tomomi YASUDA, Yukiko JIKEI,
Shinobu YOSHII, Michio TANAKA

School of Nursing, Toyama University

Abstract

In order to clarify learning and the difficulties experienced by nursing students in clinical
practice, analyses of their reports were made for improvement in teaching methods.

As a result of analyses, learning and difficulties of students experienced were classified
into 6 categories and 15 subcategories. The 6 categories were nursing with consideration for
patient suffering, nursing with communications among patients and students, nursing
aimed at changing actions of patients, nursing involving their families, nursing with a close
look at bedside, and uncertainty of nursing effects.

From the results, students' learning grows from their relationships with patients.
Therefore, teachers need to pay attention to these relations. One of the important factors
in the difficulties students experience is their lack of ability in nursing evaluation. This

shows the importance of teaching nursing evaluation.

Key words

learning of students, clinical practice of adult nursing, teaching of clinical practice, analyses

of nursing reports, qualitative data analysis
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