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ORIGINAL ARTICLE

Widespread functional connectivity of
rat hippocampal CA1 neurons revealed
in spontaneous complex-spike activity

Masaji FUKUDA
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Abstract

The lamella hypothesis of hippocampal organization was tested by simultaneous recording of
CA1l complex-spike activity from pairs of pyramidal cells in both anesthetized and awake rats.
The complex-spike activity of the CAl pyramidal neurons separated in the medio-lateral direction
for distances of up to 2.0 mm was correlated. The normalized cross-correlation coefficient showed
an uniform distribution along this axis in both anesthetized and awake animals. A similarly
uniform distribution of correlated activity was also observed between neurons separated in the
rostro-caudal direction for distances up to 1.6 mm. These results suggest that the spontaneous
activity of CAl neurons is shaped by the presence of weak but widely distributed functional
connections between the neurons of this region, and thus does not strictly follow the pattern of
activity predicted by the lamella hypothesis.
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EINTRODUCTION

The neuronal circuits of the hippocampal formation
form a closed loop in the plane perpendicular to the
septo-temporal axis?. This loop consists of the per-
forant path, which connects the entorhinal cortex to
the dentate gyrus, the mossy fibers, which connect the
dentate gyrus to area CA3, the Schaffer collaterals,
which connect CA3 area to CAl area, and lastly the
subiculum through which CA1l area is connected to
the entorhinal cortex. At each level, the axons forming
this loop remain spatially localized (approximately 800
um) in septo-temporal direction, and therefore form
narrow bands or lamella, which have been proposed to
form the functional units of the hippocampal formation.
Consistent with this anatomical organization, spread of

evoked potentials are limited in the septo-temporal
axis to a narrow band-like distribution in rabbit hip-
pocampus?. Moreover, Buzsaki et al. showed that
gamma oscillations generated by intra-circuits of
GABA in rat hippocampus have a similarly restricted
distribution of about 600 um?. However, recent ana-
tomical data have demonstrated extensive neuronal
connections in the septo-temporal axis, which presum-
ably also contribute to patterns of activity across the
hippocampus®*9. The Schaffer collaterals, for example,
connect not only within a sagittal band area, but also
more widely in the septo-temporal direction. In the
present study we tested the lamella hypothesis for the
hippocampal CA1 region by simultaneously recording
of complex-spike activity from pairs of cell in anesthe-
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tized and non-anesthetized rats.

EMATERIALS AND METHODS

Fourteen albino Wistar rats (body weight, 250-350g)
were used in acute experiments where hippocampal
activity was recorded under urethane anesthesia (1.6g/
kg, ip). Following anesthetization the animal's head
was fixed in a stereotaxic frame and the bone overly-
ing the hippocampus was removed. The dura mater
was then cut to expose the cortex overlying the hip-
pocampus. An electrode retainer was fixed to the skull
with dental acrylic over the recording site (A3.5-5.0
mm, L2.0-45mm from bregma) as described in previ-
ous papers” ¥, The retainer was made of a molybde-
num electron microscope grid (100-mesh, 250 um spac-
ing, Nishin EM Co., Tokyo) and two tungsten rods for
reinforcement (200 wm in diameter). The grid had a
200 um thick silicon rubber (Syrigard, #3140RTV, Dow
Corning) lining.

Three male albino Wistar rats (250-350g) were used
in chronic experiments where recordings were ob-
tained from awake animals. Initially, each rat was anes-
thetized with pentobarbital sodium (40mg/kg, i.p.) and
restrained in a stereotaxic apparatus in order to attach
a restrainer to the rat’s skull for subsequent painless
immobilization of the head in the correct stereotaxic
planes?. The skull was exposed and six small screws
were implanted to act as anchors. A receptacle for
four modified ear bars was then formed using dental
cement built up around the working region. After com-
pleting the surgery, the wound was cleaned, and the
scalp was sutured. The day before beginning the re-
cording sessions the rats were anesthetized with
ketamine (30 mg/kg, im.) and a 2-mm hole was drilled
in the skull over the recording site. The opening in the
receptacle was filled with a steroid paste, covered with
a thin layer of dental cement, and the animal was re-
turned to its home cage. Just before unit recording, the
dura mater was incised with a fine needle for electrode
insertion under local anesthesia (1% lidocaine).

In the acute experiments, two extracellular action
potentials were recorded separately with glass-coated
tungsten electrodes. In the chronic experiments, simul-
taneous recordings from two sites were obtained using
pairs of bipolar glass-coated tungsten electrodes whose
tips were separated by 30-50 wm in the vertical axis
for elimination of the EMG artifact. Electrodes were in-
dependently fixed using micromanipulators. Signals
were amplified with conventional preamplifiers (band
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width, 150-10kHz; AB-610], Nihon Kohden). All signals
were recorded with a data tape recorder for later off-
line analysis (band width, DC-5kHz; RD-125T, TEAC).
For off-line analysis, signals for 60 sec periods were fed
through a data acquisition device (5 kHz sampling rate;
1401plus, CED) to a PC-compatible computer. Spikes
were detected using a window discriminator software
(Spike2, CED). A normalized cross-correlation function
was calculated for time lags of 128 msec to investigate
the relationship between the activity of two given
neurons” 8. The peak correlation value over this time
span was defined as the normalized cross-correlation
coefficient (NCC) from one spike train to another. To
test the statistical significance of the NCC, the inter-
spike intervals of all spike trains were randomly shuf-
fled and the NCC was determined for the shuffled
data. The degree of coherence (ANCC) between two
neurons was defined as the difference in the NCC val-
ues of the true spike train and the shuffled data. To
quantify further the shape of the cross-correlogram,
we defined the peak to baseline ratio (RPB) as the
peak value (after smoothing by 5 bins) to the average
bin height of the correlogram (excluding zero bins).

The results were expressed as means*=SEM. For
statistical analysis, one-way ANOVA and t-tests were
used as indicated. This experiment was permitted by
animal committee of the university (2001-52).

BMRESULTS

Simultaneous recordings of complex-spike activity
were obtained from pairs of electrodes inserted into
the hippocampal CA1l pyramidal layer. The first (refer-
ence) electrode was fixed in place upon isolating a py-
ramidal layer unit displaying clear complex-spike activ-
ity. The second (target) electrode was mobile and was
used to record units at different locations with respect
to the reference electrode. Signal to noise ratios of the
records ranged from 3:1 to 4:1, and signals displayed
typical complex-spike bursts consisting of 3-5 spikes.
The mean intraburst interspike interval, for an exam-
ple, was 7.7+ 24 msec (mean *SD, n=93 interspike in-
tervals from a record). Examples of cross-correlograms
are shown in Figs. 1A a and b and correspond to a
sample of points a and b in Fig. 1B. The locations a
and b were separated from the reference electrode at
the lateral distance of 250 wm and 2.0 mm, respec-
tively. The cross-correlogram shows a broad increase
in activity about 0 ms, with NCC values of 0.046 (a) and
0.024 (b). The dANCCs of both coupled neurons were
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Medio-lateral and rostro-caudal distributions of the connectivity in the hippocampal CA1 region of the

anesthetized and non-anesthetized rats. A. Four examples of cross-correlograms at the positions indicated in
B-D, with 128 msec span at 1 msec resolution. The NCCs are 0.062 (a), 0.024 (b), 0.110 (c) and 0.053 (d).
Vertical bar,10 spikes/bin. B. dNCC values (anesthetized state) as a function of lateral distance from the
reference (fixed). C. dNCC values (anesthetized state) as a function of caudal distance from the reference
(fixed). D. dNCC values (non-anesthetized state) as a function of lateral distance from the reference (fixed).
Small figures in right side of each B-D, top view of the left hippocampal formation. Open circle, position of an
reference electrode (ref). Closed circles and squares, medio-lateral displays (B), rostro-caudal displays (C), and
medio-lateral displays (D) of another target electrode. Spacing between each position, 250 um (B, C) and 200

um (D).

0.045 (a) and 0.012 (b). Figure 1B plots the dNCC as a
function of medio-lateral distance (250 um steps) from
the reference electrode for recordings made in two
medio-lateral planes. At each position complex-spike
activity was isolated at a similar depth and recorded 2-
5 times. The mean firing rate of the reference elec-
trode was 5.05*1.62 spikes/sec (n=42records) during
the approximately 4 hr recording session and that of
the target electrode was 4.20+2.03 spikes/sec. The
mean NCC over all records was 0.030%0.012, which
was higher than that for the shuffled spike trains
(0.013£0.004), (p<0.001,t-tests). The dNCC was almost
uniform along the medio-lateral axis for distances of up
to 2.0 mm, with a mean value of 0.017+0.013 (n=42
records). The mean RPB was 1.93+0.39.

Figure 1C plots the dNCC as a function of rostro-
caudal distance from the reference position for record-

ings in two parasagittal planes. The cross-correlograms
between the reference and target electrodes displayed
clear peaks at all separation distances. As an example,
the cross-correlogram between the reference electrode
and the activity recorded at position ¢ (Fig. 1C) is
shown in Fig. 1Ac (NCC=0.092, dNCC=0.072). The
mean NCC over all records was 0.045+0.021, and the
NCC (shuffled) was 0.014+0.005 (n=28 records). The
dNCC was relatively uniform along the rostro-caudal
axis for at least 1.6 mm, with a mean value of 0.034+
0.023 (n=28 records) and a mean RPB of 2.35+0.51.
The mean firing rate of activity recorded by the refer-
ence and target electrodes was 3.34+1.41 spikes/sec,
and 3.50 = 1.66 spikes/sec (n=28 records), respectively.
To determine whether these results reflected the ef-
fects of the anesthesia, similar recordings were per-
formed in a quiet condition without any apparent



movements in awake animals. Complex-spike activity,
similar to that in the anesthetized state, was recorded
following insertion of the electrode into hippocampal
CA1 pyramidal layer. The target electrode was moved
along medio-lateral axis with steps of 200 um. An ex-
ample of the correlation between activity recorded by
the reference electrode and a unit 500 um posterior
and 1.1 mm lateral to it is shown in Fig. 1 Ad. The ac-
tivity recorded on the two electrodes was correlated
with the peak of the correlogram occurring approxi-
mately at a time lag of 0 ms and having an NCC of
0.053. The dNCC was 0.031. The NCC over all records
was 0.033+0.016 and the NCC (shuffled) was 0.015+
0.004 (n=23 records). Figure 1D shows lateral distribu-
tion of the dNCC. The values were uniformly distrib-
uted along the medio-lateral direction (ANCC=0.019+
0.017, n=23 records). For the estimation of degree of
peak shape, the mean RPB was 1.68 +0.73. The mean
frequencies of reference and target electrodes for 60
sec recording periods were 259 +1.45 spikes/sec and
2.38 £0.78 spikes/sec (n=23 records), respectively.

HDISCUSSIONS

Our results indicate that the functional connectivity
of neuronal activity is uniform at least over 20 mm
along the medio-lateral direction and over 1.6 mm
along the rostro-caudal direction of rat hippocampal
CA1l in both anesthetized and non-anesthetized
(awake) states, although the distance was limited by
the size of retainer. Also, the ANCC values in the anes-
thetized state were similar those found in the awake
state. These results suggest that the connectivity was
not affected so much by the anesthetized drug in the
rat hippocampus.

Anderson et al. provided the first electrophysiologi-
cal evidence in support of lamella organization of the
hippocampus by recording the distribution of evoked
potentials following electrical stimulation?. Stimuli only
evoked hippocampal responses within a limited extent
in the septo-temporal direction. A similar narrow band-
ing distribution was found by Burzaki et al. for sponta-
neous gamma oscillations in hippocampus?. These re-
sults support the lamella hypothesis of the hippocam-
pus. However, recent anatomical evidence has demon-
strated the existence of widespread connections in the
septo-temporal direction in the entorhinal cortex-den-
tate gyrus-CA1-CA3-entorhinal axis®*®. Our data are
consistent with these results and suggest that sponta-
neous complex-spike activity displays a uniform func-

Toyama Medical Journal Vol.24 No. 1 2013

tional connectivity along the medio-lateral axis.
Buszaki et al. have suggested that the sharp wave is
dominant in rat hippocampus and is distributed over a
wide region that extends for over 2 mm laterally'.
They also showed that complex-spike activity is often
synchronized with a sharp wave. These results sug-
gest that complex-spike activity could also be corre-
lated over a wide region; however, under their record-
ing conditions the correlation distribution displays a
clear banding organization. Optical recording experi-
ments in the anesthetized rat also suggest that stimu-
lation of the perforant path fibers may evoke corre-
lated activity over a widespread region of CA1'Y. One
possible explanation of these differing results is that
the broad functional connectivity is a result of the
urethane anesthesia. However, our results indicate that
such activity patterns occur in the awake state as well.
A likely explanation is that the pattern of connectivity
during spontaneous activity may be different from that
during information processing of stimuli. In this sense,
the lamella hypothesis might reflect the dynamic or-
ganization of the hippocampal loop during information

processing.
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Involvement of amygdala in learning and
memory impairment due to permanent bilateral
carotid artery occlusion in rats

Tohru MASUDA!, Mitsuaki YAMAZAKI!, Masaji FUKUDA?
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Summary

Permanent bilateral carotid artery occlusion (BCAO/2VO) in rats is a model of chronic cerebral
hypo perfusion leading to cognitive impairment and Alzheimer’s diseasel- 2. Experimental
evidence demonstrated the initiating role of chronic cerebral hypo perfusion in neuropathological
changes to the hippocampus, cerebral cortex, and white matter (WM) areas. Furthermore, damage
to the visual system and metabolic changes have been reported. Regarding behavior, spatial
learning was examined with the water maze method, and a learning deficit was reported with
hippocampus damage. Recent studies highlighted that the amygdala’s involvement in the
modulation of hippocampal functions, since the amygdala plays a critical role in the acquisition
and consolidation of fear-related memories. However, no report has referred to the contribution of
the amygdala to cognitive disturbance in this brain ischemic model. The purpose of this study
was to investigate the influence of cerebral hypo perfusion on the amygdala function in rats. We
evaluated performance in the Morris water maze, the fear-conditioned startle (FCS), and the
prepulse inhibition (PPI) for each purpose. As a result, we identified the disturbance in the FCS
and MWM, which suggested the contribution of the amygdala as well as hippocampus to learning-
memory deficit in the 2VO model.
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Key words : bilateral carotid artery occlusion (BCAQ), 2-vein occlusion (2VO), amygdala, Morris water
maze (MWM), fear-conditioned startle (FCA), prepulse inhibition (PPI).

EINTRODUCTION

The amygdala plays a key role in emotional
processing®. In addition, the direct involvement of the
amygdala in emotional learning has been suggested* .
We used the fear-conditioned startle paradigm in this
study. This test measures conditioned fear based on an
increase in the amplitude of an acoustic startle reflex

in the presence of a cue previously paired with a

shock. Amygdala lesions critically disrupt the develop-
ment and expression of conditioned fear in rodents®.
Recent studies also highlighted that the amygdala is
involved in the modulation of hippocampal functions,
since amygdala lesions were found to impair uncondi-
tioned fear-related behaviors”®. However, the direct in-
fluence of the amygdala has not been reported for hip-

pocampus-dependent spatial learning. A low-intensity

'Department of Anesthesiology, University of Toyama
2Department of Behavioral Sciences, University of Toyama
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acoustic pulse (3-12 dB above background) presented
before a startle pulse can reduce the startle response.
This effect is termed prepulse inhibition (PPI). The dis-
turbance of PPI is well known in patients suffering
from schizophrenia. Lately, PPI disruption was also re-
ported in the progression of Alzheimer’s disease. We
applied this method for detecting the onset of Al-
zheimer’s disease. Furthermore, we conducted Morris
water maze experiments to confirm hippocampal func-

tions and the surgical integrity of 2VO.

BEMETHODS
2VO surgery

A total of 36 adult male Wistar rats (body weight:
300-350 g) were used in this study. Half of them (18
animals) were used for water maze tests with 12
subjected to 2VO ligation (VO2 group) and 6 to sham
operation (controls). The remaining half were divided
and treated similarly and used for startle reflex experi-
ments.

The animals were housed in a climate controlled
environment (22°C) with a 12-h light/dark cycle. The
rats were anesthetized with pentobarbital-Na (0.06 mg
/g) and underwent surgery as follows. In the 2VO
groups, the bilateral common carotid arteries were ex-
posed and ligated proximally and distally, respectively.
As sham-operated controls, the rats underwent the
same surgery without ligation. Experiments were ap-
proved by our institutional committee for experimental
animal ethics. The study was designed to minimize the
number of animals required, and all efforts were made

to minimize suffering.

Morris water maze task

The learning procedure was performed using a clas-
sic hidden platform water maze task?. Animals under-
went training trials in which they had to find a sub-
merged platform (diameter: 5 cm; depth: 1 cm) in a
fixed place and thus escape from a circular tank (di-
ameter: 130 cm; height: 30 cm) filled with water to a
depth of 20 cm. The water temperature was main-
tained at 22°C. The color and pattern of the inner sides
of the tank were fixed to give rats additional spatial
reference markers. The starting point for the rats was
always in the centre of the tank, but the initial orienta-
tion of the head was randomly distributed. If the rat
did not escape within 60 s, it was manually guided to
the platform. This procedure was repeated over four
consecutive days. The behavioral tests were always

conducted between 13:00 and 15:00 in the afternoon.
The escape latency was recorded for each trial, indi-
cating the time taken to reach the platform and re-
main there for more than 5s. Animal behaviors were
monitored in all tests using a computerized video
tracking system (Ethovision, Noldus Co., Ltd, The
Netherlands).

Fear-conditioned startle (FCS) and PPI

The apparatus to measure the acoustic startle re-
sponse was comprised of a soundproof startle chamber
(Model SR-LAB, San Diego Instruments, CA, USA)
containing a transparent acrylic tube (diameter:8.2
cm; length:20 cm) mounted on an acrylic frame.
Acoustic pulses and prepulses were presented through
a speaker attached to the ceiling of the chamber,
located 24 cm above the tube. A piezoelectric acceler-
ometer mounted below the frame detected and trans-
duced movement within the tube. The rat was placed
inside the tube. During a 5 min acclimation period, the
rat was exposed to background noise of 65 dB, which
continued throughout the session. They were then ex-
posed to three 25 ms startle pulses of 110 dB white
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Fig. 1 Schematic protocols for fear-conditioned startle

(FCS) and prepulse inhibition (PPI). (A). In the
training session, CS (lighting) and US (electric
shock) was presented. In the testing session, CS
and acoustic startle were presented instead of US.
(B). In this scheme, we showed prepulse intensity,
loading time, and time interval. Three prepulse
intensities were presented randomly.



noise to determine the initial level of the acoustic star-
tle response followed by an initial training session in
which a cue, such as a light, was paired with an elec-
tric shock to the feet (0.5 s, 0.6 mA), and then a later
test session in which startle was elicited in the pres-
ence or absence of the cue (Fig. 1A).

To measure the PPI, subjects randomly received
three different prepulse-pulse trials and startle pulse-
alone trials 10 times each, giving a total of 40 trials.
The prepulses were 25 ms weak stimuli of white noise
with intensities of 6, 8, or 12 dB, above the background
noise. Inter-trial intervals were 20 s (Fig. 1B).

Statistical analysis Data were prospectively col-
lected and analyzed using Statview 5 software (SAS
Institute, Berkley, CA, USA). Data were analyzed us-
ing the Mann-Whitney U-test (non-matched data). For
all tests, a p-value<0.05 was considered to indicate sig-

nificance.

BMRESULTS

The Morris water maze test was used to assess spa-
tial memory retrieval. The 2VO model showed im-
paired spatial learning as revealed by the significantly
prolonged escape latency compared to the sham-oper-
ated rats (Table 1). In this experiment, the difference
was significant at 2 weeks after two-vessel occlusion.

Fear-potentiated startle measures the increase in the
startle reflex elicited by a sudden noise in the pres-
ence of a cue that has previously been paired with an
electric shock to the feet. The normal fear conditioned
startle pattern shows a high amplitude in CS-US pairs
compared to acoustic startle only reflecting the
amygdala’s association with memory (Fig. 2A). The dif-
ference was also induced 2 weeks after 2VO, but this
experiment was conducted separately to exclude the
interference of the water maze test.

The prepulse inhibition of the acoustic startle
reaction (ASR) was used to detect sensorimotor gating
deficit. In the prepulse inhibition (PPI) study, PPI was
characterized as the percentage of ASR inhibition in-
duced by each prepulse intensity, and was calculated

Table 1 The time to find the platform in the Morris
water maze experiment.
The time was significantly longer in 2VO rats.

(*Mann—Whitney p<0. 05)

Normal (n=6) 2V0 (n=12)

10.24+/-185s * 2530+/ 469 s
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Fig. 2

as [100x (startle amplitude in the startle alone trial-
startle amplitude in the prepulse trial) /startle ampli-
tude in the startle alone trial]. Our results indicate that
the interruption of prepulse inhibition in rats is not in-
duced at 2 weeks (Fig. 2B) or even 4 weeks (data not
shown) after 2VO surgery.

HDISCUSSION
2VO0 and stroke

Disorders of the cerebral circulation cause numerous
neurological and psychiatric illnesses. A sudden disrup-
tion of the blood supply to certain brain regions leads
to stroke, while a moderate but persistent reduction in
regional cerebral blood flow (CBF) compromises mem-
ory and contributes to the onset and progression of de-
mentia.

The stroke is marked, and, with reperfusion disor-
der, the ischemic core and penumbra are clear. As op-
posed to stroke research, 2VO studies aim to investi-
gate the long-term effects of chronic cerebral hypoper-
fusion. The association of decreased CBF with
Alzheimer’s disease (AD) has been firmly established?.
For the reproduction of chronic cerebral hypoperfusion
as it occurs in human aging and AD, 2VO rats have
been introduced. In 2VO rats, the vessel occlusion is
permanent and reperfusion injury does not occur, cere-
bral hypoperfusion is global, and, thus, a distinct
ischemic core and penumbra region cannot be outlined,
Because the damage to the nervous tissue is less
marked in 2VO, there are no clear signs of motor dys-

function or seizures.

Learning-memory and stress
It has been suggested that 2VO causes neuronal
dysfunction which can be exacerbated by stress and
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thereby manifested on aversion tasks such as the
water maze test. CAl neurons begin to degenerate af-
ter several weeks of the reduced energy availability
caused by 2VO, and this impairs memory'?. With re-
gard to the relationships between learning, memory,
and the stress level in rodents, some effects have been
clearly identified and documented.

This is the case of severe and prolonged stress that
impairs learning and spatial memory' 2. Further-
more, recent studies showed that the basolateral nu-
cleus of the amygdala is activated during associative
learning such as fear conditioning and enhances activ-
ity in the amygdala-hippocampal pathways'®. The Mor-
ris water maze test could enhance glucocorticoid re-
lease by acting as a stressor itself!*19. Thus, the
amygdala lesions could have an effect. Therefore, we
performed two (water maze and others) experiments

separately to avoid interference with each other.

Water maze

The favored brain region to study 2VO-induced
neurodegeneration is the hippocampus. The hippocam-
pus is one of the brain regions most sensitive to ische-
mia. Furthermore, the hippocampus has been strongly
implicated in spatial learning and memory, as assessed
by the Morris water maze.

The hidden maze is a test of spatial navigation that
uses distant visual clues as reference points. The test
animal must find a submerged platform using distant
visual cues. In addition to visual acuity, the perform-
ance relies on an intact dorsal hippocampus. So, an im-
paired Morris water maze performance revealed hip-
pocampal deficits.

Fear—conditioned startle

It is widely accepted that the amygdala plays a criti-
cal role in the acquisition and consolidation of fear-re-
lated memories. Some of the more widely employed
behavioral paradigms that have assisted in clarifying
the amygdala’s role in fear-related memories are asso-
ciative learning paradigms. With most associative
learning tasks, a neutral-conditioned stimulus (CS),
such as a light, is paired with a salient unconditioned
stimulus (US) that elicits an unconditioned response.
After multiple CS-US pairings, the subject learns that
the CS predicts the onset or delivery of the US, and,
thus, elicits a learned conditioned response.

Fear-conditioned startle is selectively decreased by
drugs such as diazepam that reduce fear or anxiety

clinically'?.

Prepulse inhibition
Prepulse inhibition (PPI) is the attenuation of a star-
tle response by a preceding non-startling sensory

18)

stimulus'. PPI was originally developed in human neu-

ropsychiatric research as an operational measure for

' PPI deficits may represent the inter-

sensory gating
face of psychosis as they have been suggested to pre-
dict cognitive impairment®®. PPI is disrupted in pa-
tients suffering from schizophrenia®™. Sensorimotor gat-
ing deficit has been identified in neuropsychiatric dis-
eases”™. Alzheimer’s disease is a neurodegenerative dis-
order associated with cognitive deterioration and neu-
ropsychiatric symptoms.

In this experiment, we didn’t find the disorder of
PPI. However, we may need to observe several more

months to confirm this phenomenon.

BCONCLUSION

The effects of hyppocampal lesions on deficits of spa-
tial cognition have been extensively studied in the
chronic cerebral hypoperfusion model. In this study,
however, we showed that the amygdala’s function was
not intact. The amygdala itself projects to several hip-
pocampal regions, including the CAl area®™ and can
therefore modulate hippocampal functions such as

25, 26)

learning®™®. Activation of the basolateral amygdala

was found to modulate plasticity in other brain areas,

27)

including the hippocampus®™. The amygdala may be a
critical component of hippocampus-associate learning.
We need to recognize the importance of examining
brain regions other than the hippocampus in associa-

tion with global ischemia.
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Abstract

A spinal disease is a part of the most interdisciplinary area. Representative clinical
departments engaged in the diagnosis are neurology, radiology, neurosurgery, and orthopedics.
The common diagnostic tool which is the most basic was magnetic resonance imaging (MRI) in
these clinical departments, but we have felt a difference of the way of thinking in the
interpretation of images in each department. Therefore, we have made effort to achieve mutual
understanding for these 8 years while considering the characteristics of the situation in each
department at the University Hospital of Toyama. We have performed combined conferences by
the departments of the neurology and neurosurgery, or neurology and orthopedics. Moreover, we
have played a key role, and held Toyama Spine and Spinal Cord Imaging Meeting at 8 times in
total.

It is necessary to build a new system which we can cooperate across the clinical departments in
order to carry out better diagnosis and treat in future. Furthermore, the construction of the
medical education system which can learn the difference of the concept for the spinal disease and
common recognition is desirable to expand this clinical department cooperation.

Key words : Spine, MRI, Diagnosis, Cooperation
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Effects of prenatal repeated cold stress on development of brain functions in rats

Teruko UWANO', Anh H. TRAN?, Ryoi TAMURA', Taketoshi ONO?, Hisao NISHIJO?

Integrative Neuroscience,Graduate Schoool of Medicine and Pharmaceutical Science,University of Toyama
ZSystem Emotional Science,Graduate Schoool of Medicine and Pharmaceutical Science,University of Toyama.
3Neuro-physiotherapy,Graduate Schoool of Medicine and Pharmaceutical Science,University of Toyama.

E g

JRAEIA P U222 AER T, HALTERHBIESR EOMIGEREDIE) 2 7 H KT 5
CEDRBENT WS, ABIETIE, MEROIEZICHNT B HEAELEMER N L AOFEEEZH ST
BT, BAEMICKEESA ML AZAMLAFT v P2, 1) Kz &0 S5mEss0RE I RITT
FHEMI A ML ABR (BAEMICHBIT A RESES A ML AARN) ORE, 2) KUES FiERmE)
DIFHFMTEES S OB EREDOIZ IS ITTHREN A ML ZANOFEE, 3) KAACHIK
(ICSS) # B2 B ATEN W T B IR b L ADBE LA, TORE, WRPICA ML
2 (JREMANLRA) 2B LRI DBELFS Yy PTRBS Yy FEEELT, 1) HA#S
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FEHE ) R 7 BERITHTERAT IR 3B 5 L T B W REMEATRIE S 7z,

Abstract

It has been reported that prenatal stress increases the risk of brain developmental disorders
such as schizophrenia and autism. In the present study, to investigate the effects of prenatal
chronic stress on development of the central nervous system, pregnant female rats were subjected
to repeated cold stress. We analyzed 1) effects of prenatal stress on the development of the
various organs, including the brain, 2) effects of prenatal stress on development of the limbic
system (anterior cingulate gyrus) and motor functions, and 3) effects of prenatal stress on place
learning behavior using intracranial self-stimulation (ICSS). The results indicated that the pups
with prenatal stress showed 1) significantly smaller body weight, and smaller wet weight of the
brain, thymus, spleen, and kidneys on postnatal day 8, 2) significantly smaller area of the
anterior cingulate cortex and delayed development of motor functions during infancy, and 3)
abnormal behaviors such as sudden cessation of ongoing behaviors during place learning
behavior. Since alteration in the anterior cortex has been reported in schizophrenia and autism,
these results suggest that prenatal stress increases brain developmental disorders through its
effects on the anterior cingulate cortex.

Key words : Stress, limbic system, emotion, memory, development
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Computed Tomographical Evaluation of Diffuse Renal Disease

Makoto MORWIRI, Yuichi KAMISAKI, Kyo NOGUCHI

Department of Radiology, University Hospital of Toyama
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Abstract

The purpose of our study is to evaluate the long axis (longitudinal distance), short axis
(transverce distance) and thickness of renal parenchyma (anteroposterior distance) through the
use of multi-detected computed tomography (MDCT), especially reconstructed coronal image. We
categorize the renal diffuse disease to acute diffuse renal disease and chronic diffuse renal disease
with the result of the biopsy or the information through the use of electric medical records. The
datas with MDCT are evaluated for each acute diffuse renal disease and chronic diffuse renal
disease.

In conclusion the long axis (longitudinal, distance), short axis (transverce distance) and
thickness of renal parenchyma (anteroposterior distance) through the use of MDCT may be to
useful evaluate chronic diffuse renal disease.

Key words : Computed tomography (CT), Diffuse renal disease, Long axis (longitudinal distance),
Short axis (transverce distance), Thickness of renal parenchyma (anteroposterior distance)
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International medical cooperation project for State of Libya using
international medical tourism system in Thailand

Hiroshi OKUDERA', Mie SAKAMOATO?

IChairman and Professor, Department of Crisis Medicine, Graduate School of Medicine, University of Toyama
ZFellow, Department of Crisis Medicine, Graduate School of Medicine, University of Toyama

Summary
International medical cooperation project for State of Libya is reported. The concept of this
project is to treat Libyan injured people using international medical tourism system in Thailand.
Management of patient, including evaluation, domestic and international transportation arrange-
ment of hospital, is supported by Normeca International Co., Ltd, (Pattaya, Thailand). Treatment
of Libyan patient in two international hospitals (Bangpakok 9 Hospital and Navamin 9 Hopsital)
in Bangkok was successful. However, continuity of project is uncertain due to unstable political
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condition in State of Libya and Thailand.
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A Clinical Decision Making Supporting System Derived from the Data Stored
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Abstract

Since the introduction of the electronic medical records, a large amount of data has been stored
in each hospital. However, whether those data have been effectively analyzed or evaluated does
not reach general agreement.

For the purpose of the improvement of medical care, we have developed the clinical decision
making supporting tool in which the stored data are analyzed and converted to the knowledge
base on real time. By this knowledge bases, the candidate of the phrase can be presented on the
electronic medical record.

We conclude that the paradigm shift from the record system to real-time clinical decision

supporting tool is important and necessary.

Key words : Electronic Medical Record, Knowledge Base, Natural language processing,

Clinical Decision Making Support
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Usefulness of cisternal SPECT/CT for the diagnosis of cerebrospinal fluid hypovolemia
Keisuke KAMEDA, Tatsuya YONEYAMA, Kyo NOGUCHI

Department of Radiology, University of Toyama
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Abstract
The woman had a traffic accident, ever since she had headache and nausea. Four months later,
the symptoms got to be aggravated after getting up in half day. The clear abnormal findings were
showed by brain MRI. Slight abnormal finding was viewed by radionuclide cisternography after
26 hours. Additional SPECT/CT suggested cerebrospinal fluid leakage. It is thought that cisternal
SPECT/CT is useful for the diagnosis of cerebrospinal fluid hypovolemia when brain MRI findings
are poor and cerebrospinal fluid leakage is a little in case of normal cerebrospinal fluid pressure.

Key words : cerebrospinal fluid hypovolemia, radionuclide cisternography, SPECT/CT
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A case of diffuse hepatic angiosarcoma

Gakuto TOMIZAWA, Hideto KAWABE, Keisuke KAMEDA, Minoru MORIJIRI,
Norito NARUTO, Yuuichi KAMISAKI, Kyo NOGUCHI

Department of Radiology, Toyama University
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Summary
We report a 76 years-old male with diffuse hepatic angiosarcoma. The tumor lesion could not
been identified on diagnostic image (CT and MRI) clearly, and the differentiation with other liver
diseases was necessary. But CT and MRI findings were similar to findings of past reports. And
the contrasting pattern of the nodule like lesion of this case was similar to the evidence of nodule
type hepatic angiosarcoma. It was thought that the findings of this lesion was helpful on imaging

diagnosis.

Key words : diffuse hepatic angiosarcoma, CT, MRI, image diagnosis
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A case of retroperitoneal leiomyosarcoma

Hideto KAWABE', Yuichi KAMISAKI?, Gakuto TOMIZAWA?, Norihito NARUTO?, Keisuke KAMEDA?Z,
Tatsuya YONEYAMA?, Kyo NOGUCHF?, Hikaru SETO?, Shigeharu MIWA?, Hideki FUSE*, Yasuyoshi FUJIUCHI*

1Department of Radiology, Toyama University Hospital
ZDepartment of Radiology, University of Toyama
3Department of Diagnostic Pathology, University of Toyama
‘Department of Urology, University of Toyama
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BIEETR F IE O — B O EHR S W & B L 72720t 3 50 420k, MRS T%2. CT
W2 CEB ORI ELE R 2 5005 RO & €8S 2 HIRAIESR 2 38D, MRITIET
1B TR FED, T2 MG TEEFZI LD TRY—ES, 7N =7 AR TRABRIEIEAD
SRR RAIH S N2 2SR OB RAME A 5 720 MR FEA WG OIFFLASEE D N 72 A3 &AM AR AR
ZCRIENRIE TR & 2 S BT bhiz, ARG CTIREGEEMHEL, UM EREZMNZ 7

Summary

42 years-old woman was addmitted our institution with left sided abdominal pain. CT of
abdomen revealed heterogenious,lobulated large retroperitoneal mass in the tail side of the left
kidney with contrast enhancement and tumor thrombos. MRI was performed , by T1-weighted
image the mass showed low-iso signal intensity and presented very uneven signal intensity in T2-
weighted image. In T2-weighted image, very low signal intensity area was included inside of the
mass. In the fat-suppressed T1-weighted post gadolinium contrast enhanced image, peripheral
enhancement and central non-enhancing foci was seen.

Although disseminated mass of the carcinoma unknown primary was suspected at the
beginning, it was diagnosed as the retroperitoneal malignant tumor in various image inspection,
and the surgical excision was performed. We experienced the diagnostic imaging of
retroperitoneal leiomyosarcoma. In in this report, we display the picture and add bibliographic
consideration.

Key words : leiomyosarcoma, retroperitoneal, CT, MRI, tumor thrombos
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Fig.1: Retroperitoneal leiomyosarcoma: (a) Axial non-contrast
CT shows a mass adjacent to the left kidney that dis-
places the descending colon laterally. Note high den-
sity spot is seen that suggest intra-tumoral hemor-
rhage (arrow). (b) Axial post-contrast enhanced CT
reveals heterogeneous enhancement with central
non-enhancing area that suggest necrosis. (c)
Coronal post-contrast enhanced CT shows intra-
luminal tumor thrombos in the left gonadal vein
(open arrow).

Fig.2: Retroperitoneal leiomyosarcoma: (a) Axial T1 weighted
MR image shows low signal intensity and slight high
intensity suggest hemorrhage (arrow). (b and d) Axial
T2 weighted MR images demonstrate heterogeneous
signal intensity. Very low signal intensity area sug-
gest hemorrhage (open arrow). High signal intensty
suggest necrotic lesion (open arrow head). (c and e)
Axial fat-suppressed post-contrast T1 weighted MR
images show heterogeneous enhancement with
central non-enhancing area.

Asterisk: Left kidney

BILKEFRTE 24815 2013F

Fig.3: Retroperitoneal leiomyosarcoma: (a and b) Inferior
mesenteric angiography and left renal angiography
show abnormal vessels and heterogenious tumor
stain. (c) Left ovarian angiograpy shows abnormal
vessels and tumor thrombos in the left gonadal vein.
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Fig.4: Photograph of resected specimen reveals that the
mass is composed of fibrous tissue with necrosis
(open arrow) and intratumoral hemorrhage (arrow)
adjacent to large vessel which contain tumor
thrombos (arrow head). Asterisk:Left kidney

Fig.5 : Photomicrograph (X200; H-E stain) shows prolifer-
ating spindle-shaped cells with nuclear atypia and
mitosis.
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Abstract

The Japan Association for Medical Informatics spring conference was held under
Professor Nakagawa’s instruction in the Toyama international conference hall
between June 20 and 22.

A main theme “Senyou-kouri (Use first, and get the benefit later)” in Medical
Information is discussed.

In Toyama, the customer file of "Baiyaku (drug distribution), called “Kakebacho”,
has been utilized since the Edo era. It is the almost same database as PHR (Personal
Health Record). In the electronic medical record system, a decision making
supporting tool can be developed by using a vast quantity of data stored in the
system.

In the special lecture, A Lawyer, Jiro Makino, gave a lecture about practical usage
of medical information in the future. There were two educational lectures, four oral
and 38 poster presentations. Regardless of bad weather, 1113 participants were able
to be given to us.

Key Words : Medical Informatics, Clinical Decision Making Supporting Tool, JAMI
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Japan Primary Care Association certified general physician
—New certified family physician—

Seiji YAMASHIRO', Taro MIURA', Namie KAWABUCHI', Fumiko WATANABE!', Hiroko NAKAGAITO',
Maiko KUROIWA!, Tomoyuki KOURA!, Kiichiro YOSHIDA'!, Keiichiro KITA',
Osamu MUROBAYASHI?, Naoko KOBAYASHI?, Shinji MINAMP?

1Department of General Medicine, Toyama University Hospital
2Nanto Family and Community Medical Center
3Department of General Medicine, Nanto City Hospital
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Abstract
The Japan Primary Care Association started after three societies of primary care relatied
medicine merged in april, 2010. The name of the certified family physician will be changed to the
certified general practitioner, the 19t specialty, under the new medical specialist system in 2015.
We introduce the recent trend of the medical specialist system and our department of general
medicine.

Key words : general practitioner, certified family physician, new medical specialist system
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Road to the certified family physician
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Abstract
I have obtained the certified family physician this year. I introduce the reason of choosing

family medicine and its residency program.

Key words :
hospital
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The Family Medicine Residency Programs Carried Out by the Residents
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Abstract

One of the three, in Toyama Prefecture, who were newly qualified as Japan Primary Care
Association certified family physician, I presented in detail how the Family Medicine Residency
programs were carried out by the residents. From a viewpoint of the adult learning theory, the
residents can be thought to have been engaged in self-directed learning. Examining the relevant
circumstances which made the programs possible, we can point out that the administration had a
deep understanding about inviting lecturers from other institutions, that proper medical services
were available in the local community, and that there was an environment in which interprofes-
sional collaboration was easy to be attained. The portfolio based on the collaboration between the
attending doctors and the residents can be considered to be useful as a tool to assess the
residents’ performances and also useful in medicals’ lifelong education.

Key words : family medicine, adult learning theory, portfolio

WU BHIC

9, PO LEREEZHE LIV THERS,
MW, Rikxd—BEICBREICE L TR 22~
Mo Tz, WEEZZIWERIER TH % Z ORI
LMD AT VW T W, AR A AR5
ZHEF, ASEAEORITHIRIGE) 2 L2 AT5 A0 B
MY, REFANOFELRAZE L7, BilERFAERE P
VR PN e AR N R A O B S A o B TR R R L A
PCFM A v b %l U735 i, T A KPR

BTOWkE - 7)) =y 7 REOREZZ W22, EBEO
ISR - KIEEFR OB O L kIl 7z, 724
A BHMBEE D720 ORBER AW £ I F—~ZL,
[l L% oM & BL 2D, HADRKRISMA TH
MEEREERIEED < D IR D% < OFET DFVE
(&SR & 2T 720 WIS 3 M 3B R S IR B 7 2 0 SR B
BeTiTv, HIBERMMEZ EEROr 7Y -0 ARE
THro 720 MBEFHBHEA, THEZEEOHITOL YIS
AT HREECEEREHOH )12 L7z HIREFR

RIS R AR
2T SRR B AT
EERE - HHER > 5 —
R R



74

BlzBw i, REiOLFEZT TR [FLTER
W WA (54 7T R R - AL - B
+-r TR Y v — - FEHIM - RAEL) OLFEE KIS
o T RV ABR S e T2 %, BEOER
BRI TWh,

BREEEEMERFE TCORFE

g 3AEHIGERZIDOINRT, Kol IFLHRT
RIEEFEWWIZH ) ZH)IB L Faat sy —7T
DZREBIEK - ICUTOME %8 TS, BIRIE - sk
BB 4T b Tz vz, RIEEROIHEE 2 KA
Tzl T AITHMEE O RIIAS [FEHH I Be 2 RKE R
W70 7T ANTEZ, BAd 1AL LRI E
LTwa | iz N, ZoREEIZBIRERE LT
HABBRRETH Y, RNOMIBAHTS IFRICH SN,
THEEE L LTOBINR L A THo 72720, K4
EHP SRR CTRERE T T 75 ARG % BtGS %
Z gDz,

Ao THhBETOT T HAARED 5, REREFKFE
RiEB5T, LOIIHITRKERBOMEZ TV, HME
REZEEWICLELE ESNTWAER— 7+ ) F (8
FHOWRRLEBEORER, BRBM TEBICIT> T a8
TA = VAEFMTELY—Y) BERLEL IV
WAL LT, REERFETOT T AT N F—%2ED
TWi272WT Wb+ L I RS R0 I T Khlide Ak
WM LAES T2 5 208 #ICY) A,
3, 010FE L WV REER T 07 I 20 %1
W, FTEHRME2HVEIHETL I L 254 E LTH
WBL7ze E72, WROYE— 22 CEMMIZEND
IO 1) EBWML, R—1F74 ) FICELTIER
R FRFREFMER R A HE AL > ¥ — DR
O THREKRFREZHE BRI » ¥ —DFH
EELEEPHIHDOA A A TTOMHKIZD - TL S
D, E2HDOEMEICRTLEELZEIIRY, EDX)
RIEFIZ R—F 7 4 ) FIRAEDL LW ORKE, K—

|
H

v

i

D

")
i T

(i
a

i
By
I
1y
r

M1 REEZE7TOT L BRSERD

BLXKEFRSE 24815 2013F

g CFEES | EREN EitEn
_ _ = = _ux':
i5E HE5%S Loy 8 & EM3AA
cee SEZ | zEmenE | memss
M2 3EMOTO754

N7 AU F O - BEICMAT, EAVN—D R
=L LTHHboTWAEE, K= b7 4 U FTERIC
VB R, - Bl - BEZ HIZOTF T 2 ERTE
Too BEERIIZEMNR— M7+ ) FREE~GEHEK
FORAEHEREEBE, REROMOFRED S OS)N
FLLIAIN—DFERMELEAEL, Mo v
T—A Y MRATH) T EWNTET,

BesbTid, ZHITHEEEDOEEST LV N—F A K21
=y 2T - L EBRIIIBEE DI —F 1
TR1~2PAIT—ET- 7z WFKEEAEOED b
HoTHETSOVRXoNITTH o727, Fheikiid
B LI BRI - B VCOBRBASES, BB TOH
G M R OB O Td 2 A E AR R
&L OIFEAME % & LGB OIRANAA - 720

SfEMoTarsa (M2) LT, W, HFH,
TEE 7 SRk & G 2 AT O TR MR RIS LB R R —
F7xVFOLY M) —HEEWMIZT I EATE T,
20134F 4 H, #BsEBICELANBY, kAR 5 0N
EROKAETORED S L HMERBOH %22 72, &
B, WEIPIRBEREER T 0 7 AN B OBEME A
H 6% (H244F - H2B4EREN) 0O b1 ANE BT L
NTE7

L B2
REEFROHEMMET T4 <Y - 5 7DOACCCA GE

— ol - . e
B2l B B i e
- =~ [ e
4R = =H

S@dor—r 7T 5i8: 85 1A

FFEP SRR FEE R O S L




EAED  2EEDD < REEREHIHE

ek, WRRE, kb, WAk, M) Sz <, T
HHOOEFE] [(REZEME 7y 7] [MmaE 754 <
Y- 7] TEEMEOCHEM ST 7o —F ] [T
& 5 ANHIBROMERE - k] % 2 ENBHR S EEE S
BTV ZLIZH DY, FEFP IR CTITHIBIIRE L
REEZEBALCELBEND Y, F—LEH - LR
W - ICUDLEZHE, BN FT-HLTHHETE
LARGIDSH Y, REFEBROEMME L FER/0OFKMAHT
FhotzEZ NS, T, FEKETIIREDHEL
DO BERE A AT, ST 2 P U 72 0HMs R %
EWfTbNTER, ZOZEICHTAHEOHBELED

D, IR L AU ISR < b iR &
SETEZZE, ADPFHLLRA)ETHIELEEZITA
N5 ALK ETHRIZ B > 72379,

L, R B BIIHEE & L CEE 2TV ARFHE
BHeEITHLESICEINLD, 2 TEIRAFEHEHICB
WCTIRHORERMZER 2772 w2 59, T4abb,
FREOHRLE ST, 77 ) T —7—& LTHE
THEE, FHOR—AA—H—L LTHbLLFE~
A—=Tx = LTOEREDBTo TV R—F7 1Y F
DL HEISTEE W FEioYy—VELTHH
WHENTEDY, IMBEOACEHEEANEDLRMY, it
Wb o TERICHDLLZ LIZHORDBEEEZLN
Bo F77, BERHHLAIL O W TOF OIIHHEE ¥l X
D HIRERE OIFEEEZIT ) FHAMR DR D KEL
Bhe ZHOLTAR=PMT7 3 VTR ETHIKTOREEZS
AbL, FBINICIRYRY, FRkoFFIIOR TN
I BHEFMZ T o T 2 & RIEMOEERE I
WICHRTH B,

75

WiEhV I

IS SHIBITRS Lz # e Ty, ROEY -4
BEERLLDES, 754~ « 7 E2FFLVERS
WL HFRDEM 2R L, HIZHATVEV, F
7z, WIRERICBWCTIIZRETOMD ) AR TH
D, F—20—BLLTHEEICHDLALIEMIIEZ S &
2L, HADZF0o—BELTHEH LTV E2 W,

i

RIS F LA, BCCLZEo04E), ax
T4 AV - WIROEEE, WEF YRR, T ESRSER
BHITDA Y v 7O E 2 TLNEFFEITEH 72
LEJ,

X @

1) BB —, KWLE, AAEF, M R—1r7+) 4B
Y a—r—2R—-—b730F L. REEHE 15
32-44, 2009.

2) BUEREBHE A5 V¥ — FREEHR~Y =27V i
WO T T, AN 47, 2005

3) EHERTE &) OREZHEE [39] HEHH IR BN A
WA HERIIM  18(5): 440-441, 2008

4) FHER, WTFHAT, NEEW B BRAERIC BT
%7 clinician-educator (FRWREE - HEH) HEIC X 5
BRI ORARIPILE 2 SMEE  39: 39-40, 2009

5) WABIRIMRY | MR EA T SRR AR Ok
P& ZOHE - Wi, EFEER © 201-219, 2010

6) WEBET  MABEFORERFI LR BEALEF~
DRME. EHEHFE  38(3): 151-160 2007

7) BRTIA4=) - FTEGESW CHEATIA<Y -7
THEFRERBNY VT v 7 BILE  264-274,
2012



76

BILKEFRFE 24515 2013F
R =

=¥ - BEERANDOREERFMEHE O aJEETE

ZAHORERY - NI =R - Pt - PN - BRI
ANHRATY - SRR - JOE I - DR - WA TR T

Possibility of family medicine residency program to medicine
in rural areas and isolated islands
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Abstract
Three “Japan Primary Care Association certified family physicians” was born first in Toyama
this year. I show the experience of myself acquired Japan Primary Care Association certified
family physician with aim of doctor in rural areas and isolated islands. We consider the problems
of medicine in rural areas and isolated islands so far, and show the possibility of family medicine

residency program for them.

Key words : rural medicine, medicine in isolated islands, family medicine
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LB ol EDX)BEZTTEHRETo TV DLONEEL 0ol &b A L EFERHBRIER
WCHEDONWLEZ O N ==V T %22 T 2oz 22001k 4 ) ADEBHIENRED X ) ICHYCiF &
TVbOhxBHE, BELEFANTOBE2LOHS VIR ST L, £ L THREIZ, HEHRICATOXRL
;&#%\%%LTEW&Lfﬁ%uiotkgmﬁﬁ@Em@\%LT%@%Eﬁ#kﬂﬁﬁﬂﬁﬁbf

WFLDOAEEZE L, IV, BREoZ LICBIFAIE, TASLHETANAIR. T NHD
B?I‘““?b%oti“( HAPREZEREK L2 THAD, TNEHEIZTCIOWMERELBEICLCHE
WwEEH,

. EEYATFLDEN
KEDEHREY AT ARERET VAL, HREEMEP SV LT L CAION TS, HARLFELHER

B ZE E THARWIZLTWAETH Y, National Health Service (NHS) &\ ) EH OEHEY — ¥ 2513
&) EOEBARIEHEINTWS, T2, A FYVRBHAL YWD LER TV L EE LA TH B, £
NTHRDPFE L TR OBEDITLE A LII65HEZ B LERETH -7 KM EAREE TIPS
MIZZ WS, EBADRAATHRDL L ETHHRBBEVWIATH D, Tk ) L& TEREL RIS 5 L CHfF
LaTniEaeshnwz i o7

F9°. FAHFTE L T\ 72 Nuffield Department of Clinical Medicine 12 2WTHM$ %5, Z 1 Oxford ®
HE AR Td 5 John Radcliffe Hospital (JR) PN TIXBIDOIERZHTH % Acute General Medicine
(AGM) EMHENTW/2D, Acute Medicine, F 7213 ¥ 7IVIZ Medicine EMHEN T W5, ZDHHTD
LEDPGVIECPARE RO, TNEHEASDH ), EZZOFHIA FI RAORTHA LERZDOTH
5o JRBBREDOAGM IZ AN MEFZIRETLE TH 5720, %217 AN 5 H A 1E 4 TEmergency
Department ¥ 721% Emergency Assessment Unit Zifi> CTH5, BMPOBZIZHAREFR LT, K& L5
FTHBET I+ =74 Y TREOZED, ZOBRNEDPHNEITHITONL, WEHTIRD TS5 5 &,
EREE IS U CHEYARANEIRY 5T oMb, TOL) BT AT Ao 7201320024E05THY, £0
& & [four-hour target in emergency departments] 2SM8Z 57z, Ziid NHS O 4 To MBIk}
LC20044EFTIZEBTA I L2 HBEE LTHRESINZT—VTHY, Accident & Emergency (A&E)
ZEiNT98% DB & A RHUNICBET 5 2 ik s N/, AQRE DY EZ T 5720 DBKTH - 72
A5, THUT XD acute assessment unit 23E S L. acute medicine DERIAEY Lz ZD72d A FY XD
% < OFFETIZ, WRHZIR D 0 SN2 BT 4 RBUNICE T S b idhidwir 2w il s o
A&E. 12K LI TH L acute medicine. 24FE LN TH L general medicine (3R Y 7T &1 b,
Acute medicine (3% OW A EMEEBOEMEIBHEIT> TV B DD, JRIZIZZ D acute medicine
LWV BDODELE L Ve D728 acute medicine & general medicine Z W #HTRL, AGM & LT—
OORDIEY o TWB, F72. general medicine. VbW B HAKDBEZHNRO LD 5k 2 A TIIE#
BEWRL VT2, AGM DI Y H Ny v DL IZEFEEFOFEMETH S, £, 2D L) RHEMNI G5
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LEDE)RBEORBELLZ LRIV VPV L FHETE S, T2 BOWZ T 2BHERANRT 2.
general medicine & L CABETH 55 HEMEANHET 500 337 -0 03B 5,

Eol DERFPRIEBERVATLAOR=AERLZD, ZOL) REELRVATARHET L2 L LD
D) BIZREEZ 720 L Lahbhne, #EE L TOEREEZTHIZLEFEZ I WETEDH Y., BS
VG HRNI LIS AT ZRD -5 R0Vh, BESADLEDIZE) THIERVWON S bh
Ll oTLE ) HICAGM B ETHILLWATH D720, brSRWI EIZHG»SLFRLTHL S
ERETHRHIETH o720 AFV ALV LM TOERZEILELLZDDIITE2DICHINIH) %
W BBICHRT 2D —DORELBELATH 72 L 5K B> TR,

2. A3azy—=varyery/as—

MIZT AV ATEHEEZ LI ERHLDED, 4 X)) AT TRV ZZDIEZENTZT T A ) 7 & LR
LoTWIhTHb, AFVAPLHMIELEZETHY), MUESELZHE> TR SZARICHE) DMLl
&L 720 MAMZEME LTIE. A XY 20X LIRHARE OIEE DT HIL- Tz, BlZIE, + v
A7 4= FIEFICZI OB LNV, EHRPEEREZDOOH Y HETArI3F, ZLTIIa=F—
Ta v CTEELLDIBORY SR L, DT VHEEL VD D OFENA, WxEOAN, FHCH ED
ANGEIZH L TOSEBCRIRLBEVIIA FY AT E THOEEREIN S, HATIRER T B EERTL
TVALLZ Loh ) & LB, BHOHALZEBA TV ATRBESALSDOEHEZEL-DDE—KRTH
%50 AGM O/EL LTIRDEFOMBEITZZOPEROL L BEREHETH AN, TITRVWII 2= —
YavEBULTCHEBESALRIFRBFREZESILOEERIIE) ETHRVWEAL), LirLaryHusy v b
DEZZEHBLTRIVZILRBAF Y Yy PR Lo THESADPRLEEZ BTV I L o7, LFHEH
NETHEXIBESALEBTEZL, Ny FYHA FIZEY, BESAOT2RUB-TREEZ T, 2he
BEAEDBBETHILLIICN—=F VL TIHTo T2, THEE S A FYATRAFELRII 2= —
PavilhoTWBDELEE L, MICHFEZE) LBEIADERHERZEToTHIFHI LIL, liHTH
LNEME L TCHGORE b 2B 5 ETHETHLI LB 720 RLINSERB > TEITT LI ETAHL
TOHHRBESALOHHEZHD S L) BD7,

LU vo THhiRDRBERISERIIVEHRLZB LTI 22— 3 Y ThoToe HERDWGEHE
X7 AV AFEFETIHTDON TV ELOT A ) W RGEOFBENGRAD D 55 — AL WH, ZOHEAL T AR
FEORFIIETHHMEMY LV, ZRRBESHICHEENDL L THEHH, HICHSTD T A AEFTEDOT
FTHTEHEM->THLLRLWHENL 4 H D, §12 AGM Tld Mini Mental State Examination %
Montreal Cognitive Assessment 7 & % E#DBEE S AN L TIT) BAIMMTE DL H > -0 72, IEL L B
EM->THHRZBRVETZBROT APV H Y, ZRUSNTH AL —XIZEFTEHIFHEL LI FY R
YiExR B _EGET L) 0N 720 HEMOMREMERTL. MH LA ) AREFEOFGTHE 2 Lo skiug
RICGDERD, T2, REOHMTHRELZF T/ F A TiE% < stones & W) Hfii (1 stone 125 6 kg)
TRTEASADVLZVIZODZEDL ) A4 ) AFHFOEH LR EDVFETENIRV S Lk v,

DIazhr—Ya v EEBICELLIONT 2 0T —ThHI, SOEARIC HARDRRE TR KA R0
T uT=Rara—F —REREMZS S BT ANVTAEINTNE LZTANE L, Hiar R EITe
TaA 2= —THEHENTVS, LAPALAFTY RARZINRBIETEAEDRHETRILEN TV RV, —&8
DERPBEFALEINT VL LTH, BEZADANLVT R ELL OERIZEEFRBEAO T FI2H > TW5,
ZORFEREIZITIED DL 0EEEL RBUEP SRR O5NDLD, R o TEHO PR PKEN o7z, 1272
TERWEFHEHRCOVPHETH 2 DICENETNOEREFE TR L TFHEEZHANDL 2 L IXEHORMT
Holre ZORMERYBA B IOIEBEIZIED - 72725, —DHKD Z L1d% B ELDBREZZITHS
CETHb, LVIHIDH, WHOLENSEREHEE HFTITo TOIUTA b=1) =R L2 5 X9
b Z3THE, HEVHMBLTORVWEESATERORVEI ZAILTFTY, ZAERIHENLT
FODLEINIT D, T, MINVTFERHTAZEICL o THESRI B LT PEL R &, I
MWOEHER S v 7 LIS L) AEDLRITNIEVIT 2R Y, ZRICL > TREZ Z2HESRED 57
TR ERBEHIHBETELEL ) LPLEAINVTEFIHT LI LORHELTIE, VATY MIhED
HHEPF B oz, FIZITMHFALIZVERL Y 272D, KELEBEWLD, TU¥F—54 VL7
D, AR—ADFHNGZER 72V R EEHRDL I LN ADH L, MHEBICE T2, KE., N, B
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oY ERIT R FEAE L TV B M 2 HHIORT I LML, I3 E ZIIXEIIBLHEATD
BT v TICENR->TWD, EHLTVLHMIEGRED LT EADAVTICHEZBAL, BV AR
WEB SNV TFOEIFEZATRITHBRLCAL L, BHEIAZI VIV VM TLEYF—Ta Y
THEXIIBEVWOII 2= rA—2 3 YHPBEL o TV HPPFETEX 5,

ERETHRRZZEHICTI 2= =2 a VICBTYHEN R BEIIHED2 IS, L2l )b RFERE
ZAHIIHNETH AN, ZIWHLTIEEI E ol EEZE A, ADVHEIZEIT TV EERHIRIER
D %h oDt TREFTLOER] &) IRIEHED - 720 FRIC [TA) v ) b oI L CidEg e <
MAALTW THIZHAAL Y BESAOFLEHHAFEVWI L ICOBEREDH L2000 LNawA, +Y T —
VAF =Y a v FEMOBEMTORMALDIZRD SNZBEZLTHRG LTV, T2, BEIADOHRZ
ERET—=ZIZLTHOLDE LTH-> T T, HWHEIZTHLTEREIADZORETORRRHFZ %
Lo Hwtwniz, £/, / FYVATUTERZEDOPHENERTH). EIITHEHEATY D,
AR AR =1F0 DD, E—E YT APRENL SO EL, BRHETIEILTRESAATHLC I I
LTWwb, TNEHBAABBMELNEIDEEZ L) ZTRELROLEN, BEIHERENES D, 2F 0
TR CRMETHREICR > T A2 L 2i<hDIlBELDTH S, BARAIHBEERZVEAIIDHA
AEN ENOEEPRE 5 Do ZDXHITEESADORRRIZT TR HOH OB 2% B2 i L7:
BOZEITEBALEZTHEEZTITOLIENAIFIRADEHRTHY., bHLAAREL INEZIMFE L
I ZCEEMBEZTTOTLLITNEL SR, ICLW2H IO LX) LERITHATIZEE S AICH 2
WZEDLLZVA, CLLH S ZEFRICED S Z L TRERNICEZE I ADTDICOEREEHZEDDICLE
{ BT EEHH0ME Lk,

3. FELEVINBEEIEDLTH

e Vo THOFEDREL [#5] 2L Thb, BEFEATHIUEFERILIIRETHLLEELDLEES
Vo TNEENTICEFICHE I EPMEIKRFLLE ), TOE AT v 7L LTIE, DHAAMEFEDT
WRERHIEICT AL TH LN EBAT- TALZOHGOFEDTZV I EWEREVIRIUCEBT 2 Likd
HL. BOEBYIITP RV ER TR EAH DL, FORAEENLFELE LTI 2EY T, —2350
BEZET, 2L T0 ) DI HESOHEEZERERZ ) L A EPIIET L TH L, EBEDLIEHE
[ D FEH W TR )T ORI % & 5 7220%, RiH FHEBRAS ICHETH LWL ONFRZ TEZ, Ll
LI HSOBITZHEIZETENRY, ZRE2ERT L2014 2 NICH#E L TR, HEOHRTHEHND
Dol FNL EDLHo72h BEMIIZHGRNC X9 2FEBIC R 7-0REE THEIIERL T
BOWTHEPoEM 2720 v 7 A7 4 — FREFFFICTHIIC D BHHEKEPIEFITHNZ EVEATH S
e, HUTWIERHLDOELERFONEV) R VAP LR BEHREOREL. 4 ¥ ATRES
EADETHHNNTH 720720 RV EN L, FEEDS 1REPTFTL VR LMENNL ET
RV BERFTRE L > TET, EREFPLIEbh, BLVWEBREZE-> TEAL4 A X)) AE T
720% 5, HOOBEENNL L ZAHITLDIRETHRVWIETHY, ZITLIrHKLEVWI LE2TE00
FELLEFICENLOZEB ST T, TN LIRESINLZERRITER R P LWHFAEE LTREL
EBHMAEBIENLZEZHSTWET,

4. BELDEEH

FIFEAF) AL HARIFIMED L W E B2, HELIZBELTEIHLAT AU A L2k ) BT 5H
BTHDHEVZ D, A F)ANFUERYF =2 KRB L AL I HELDPE TORWARTH L, H v
77 LVVATH A= ADEMALARVIZEDLSLTHSOBERZIZ> &) EBRTHESICEFMLEZ L > T
2o bbHA, FNERBIMOEMOZERD Lo EEL Tz, LALA FY A TRERMICHT D
LEFT I EMIRD SN T WA 728 [What do you think ? | &L EE2IRONL I EIZFAETED T Y vy,
LIZE-ThH, IDREOETH2ML P TR MR OHTOERZIERE Z 3N — FUhET &7z,
ZIVHEEIF, RIIVEMET LI LIROMICAYAARLTVWER L WHIZGRS RN LS
oo, MHBICRZAZLETYH [ZOBERMTIN? ] ZELHVWTALZTTOHLRFEIDVLELSA
o BRODOIPOLRWILEADLILLHSEEETLINLIZMRLILELE S, £ L TENIIMHT
WKHAZEELTLL) ZLICDEI L, 22V LI OEEF—2D—HELTA>TWZET, &
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FFEPLTFOHSOERDSAA LI o T B, EHOHKYTIE. [Look at how much you
evolved | | & Senior House Officer %2 ENSIELWEREZ DT T2, T2 BHESADLD b EKH
DEER VI FdbN- L) AR bICR o7,

5. EEDEEDHYH

AF)RICHEY) LIS FER2RZ-LEIAT, ALy N3 vy r0hbs 7 v y— i B0
Wl7ze TRHRHARONHS FEYA ML=V a v ol BY FU A Y vy 7 OBARIZRL THEL
LEZ@BMATHDDOTIERL, EEL LWE2R, L2LZOHRTHLNREIPOLOLEIEDbS>TLSL9
oy TAGBARZ oI EZHITOLE, MANICEZ A =V DAHLTAEY Z7OHEE L ) H NHS ©
TFAATVAZHAT, BHRCWRE DI OLLWEENH L L V) Z L2 KL SE O NGB M, IEE
HO L EFO NHS |26 L TOIRIIEL . EEOEEERERHETHLI LWL G2LEh o7, H
RNEEIIIE, 2EERSEBRHEZ ) Y€y 7 OBARTEILTWADEA ) EARBFHICEZ T
LEI)DBhole ULALEENCHEY ERBSZFEBIGIEL, 2LELEVLERTHORMICT T v
anNy 7LD, HNEEI VS T LB 50, LR ZENTELEME T, RAX1 A L2
Bholzlz DA FVAANRED L) REBEEZ T TE o TOLONEGNORVA, =252 ki
NHS 2 LTS IIZIRWER L T ANDE D DL Lol v 7 A7 4 — FRFLIZWV R, FEFEHM
AL FH TR 2 IRREIC o TH . BERHIRE 72 E OFIR A 5 EEBE S AR TE 2089 234l
BHEETH o720 FELZEZA, HRTIZRUICZIT SN L) LRERCHENEN ) ZITF SN0 o
20 THZERMEPHOLZDIILZ, L LKFLOIR, COEENAFTYATIEIBEZIALDON T T
WABEEAERLEY Lo T2 L7207 FRCHAIUETIX. Flo 9 R BEIC R THREB RIS
BNDLDIIRICHRDZENE V. TOL)BIRMPHERTELLSEI A, MEVLRL NI TVITHE
FTHEDTIRLEWES ) D TREEINDAFYATHEY Lo TVRBEDD, FIUFRERERIC L 28R &%
HICHOTTE2 2800070 M4 HEBMATELPTHEbLS BB SAIRFE THOWMINT, DR
EPTTHET LI LI LTHHRE -2 RRIE LT e [HEIZRRDOZDITE KFE0 S
Rl ZELELVWSEEZPTTLNBEEIADV, ZOLIICBRESAOSHRREEZML, ¥ 2
EROEHEA S » 7% NHS ICHT 58 ) 2R U7z, NHS O HiED [£TORZEIIAELRERY—E
2T D] L) T EEFRBICILSIREL, ZIFIEDTWEDOELREB S, LoT, FUYEYZD
FHICRD &L HIUIPLTRIFELR T4 AT LA TL R, Lodhh EHE, 2L CRERERARFICLT
WELDERIHL TV LICEELWIENL S bh o7,

iz d, M2 RTHRD L RTHVHEZIRY ANTWEZ EXbh b, PIZIEF Yy 7 274+ —FK
FOREFPETIX [failed discharge policy] £\ 9 D0 . ABEEE S A2SBEER 1+ HUWNIZHA
Bl o 72854, BHDE D) THIHBRHMOEFLIC o TLE) e ThBH L7720, EHRAY v 7I3HEE
SADHABEZ T 57:0ICREZRLLTWS, 72, LY M YOI —4—7 4 — 212130 § [What
should this test answer ? | W I HWIIHT G2 2 E, LV EWVWIT RV, T X ) RUERRAZ K
LA MEHIRT 2 EICEROED EIFE 2 ICEP->TWE, HETEINLD LS 22V EREY
V=K EAD Y. AT D B I H A ERY—E2ADYHBIIHEO TV D, O, FY AT 72
LZDOL)BMAVEZAHICHZANTZDBHEAVDD LGV,

6. YU RAT+—FND4EH

Kk e KEFEDSRIKNZH B, A v 7 A7 4 — FE2RATE D072 HIIOWTA LRV ER S,
T AV I ATA—FREEAI LYy VOEGKRTHY, BEADSTSE LML N Ly VITHELT
Wb, BEEELLTEH Y 7 A7 4 — NI BAE IREH B W Green Templeton College (GTC) @
honorary member & 7%, FAZE N GTC DI L7z2D 720, BEWIIHKBEDINIETLETHIBETTH
L7k ZATHD, BIIBEOBE) V2T NTADL ) o>TWT, BAc RFEHENEL LTS, FA
PREATWZRIIIMICD T ¥ 55 OMREIHHZEN AN F — A 5V 79505 EAEN— A
Wioo FEAE L HRFNSHET 5 TV B2 social science ZIIRL TWABA F U 7 AR ML a A —#E1C
HH LTz, GTCORIIHHELTVDE EAXRY MIBMTEIHAENEL, SESERALRHTET ¥
VAN Z Do GTCICHAELRWIZLTHRU—EIE GTC @ formal dinner IZBMNT2ZLeBTTOL
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L IBETHWER—LIN—F 1 —O#K%TF
% : Green Templeton College BN 41ER

72\, FD X9 % formal dinner #4175 TWA KRG A ¥ A TH A%<, [real Oxford feeling| %W 9
WFETHRWARY Mol T2, v 7 X275 — FTIE lelective buddyl HIEAH Y, Bl
DEZEINET Y FENKHRTE D, D~ v F ENMTFE Trinity  College IZHTE L TW 72224 T,
% Z® formal dinner I2bBMELTH 5 2720

HBIEEDD LA, v 7 A7+ — FREZFORRKOFEIIMAF L OFZEPIET S TnEIETHD
EES, SRAPHAEL T B, FAUBER%: 7075824508, A7, auaryE7, T2
H NNYH)—=, BIVIFTIN, hFF, 22—V =5V FRLEZENEKTKW, 4 F) AT 72134
DIZ. WOOMIZPHA ZENZDWTHILZ ENE L R Y, PIPZOLVEKEIEZ Tnofz, v 7 R
T A= FlAfTo722 L T, HAOBEDA F) A2 EPITEZTHIF TV L) IR U L7,

EBWHICE Y 7 AT 4 — FOZALEDPROND DEH, ZOFEHERTLIETHY 7 AT+ —F
DETOHL Y VIERTADLI LN TEL, ZOHTHBETITOROD Oxford city centre I ET 5
Radcliffe Camera T& ). I Zid Bodleian Library ®—#T&» 5237 ) v Z A ENTW ARV, it
ECOMBECTEREHMERE L Lo T0nd, Ly VIIEIHFENLANPALD, IV ¥a—5 —%2RE
L T Radcliffe Camera TR T2 DS HKHORVIE I LE2d Lk,

7. What to expect?

4 F) 2B LHREE, ZLTHICEHY 7 27+ — FO AGM THHIYFHFTE 20022 W T4 Ll
NTBEZVERI, HLAF) ADQERY AT LKA DH 5 0% HHEETEETLI LI R)KE
LEWRED S LI, 4512 AGM Tl General Practitioner (GP) & ®Bd4%. ambulance service & @B,
BHMEE OB EERE RETIEE TH VW TH S, HAITIZHARIZZ W MY 7 — JITHIRA
Holzled, M) TV F =A% v PR LITE T RWEERIZZ - 72,

FRPRHE R 2 AR 3™ 2 1C1d &) 2 STHICBL TR A XV ALV IET AV AOEBENRTHDE L HITKT
72 LA LZAEONELHIZARL ) EFRAMICEESACHDAREN S WD, Rk EOFH2HET
HDIEDHBAA. FHRIEHED Lo DITZ AL v, MR iRl E KD 5 % HIXEMETERT L0
BV E B, LML L SADEFDNZ VDR SIEAGM IZHE L TWwWb, BEFIHTCLWDHEE
D02 ) BbNDZEITTH D), MICEZITHS TR Y 720 2 LB IITFBIIATR R TDH 5,

OFFEIPSOFEEH &, FERTLIRNCEINEONIRBHRLECELRY, HYDa H vy v M
LoTRIFIBHEDLEL HL - TL 5o EFHFEDOMEN L EZ LT DIZD HLAAKRFLEN, EHEITH
FHIOWTH TR ZE S L TEBLZBEICHERICTLIENTELERIE L. Thpdwny
NEHIZ BEIIRESINAEEHCHFEEZMSILETHIIZVWEES, B LA» ORI TEX 2EHISH N
X, FROA—LVT FLRACHEKEZTAT-5LE 9, LI EoRBROT, €OEFTOMEOVLD
LTI L vy
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8. EBXFY a0

HEEH : BB —Night take (9PM— 9 AM)
KHEH : Take #[BIZ—RHER

JKBEH : Day take (9 AM— 4PM) —Take #£ul%
KRIEH : HHEE

SHEH  RECER

T H : Evening take (4 — 9PM) (HHZM)
HWEH : Evening take (4 — 9PM) (HHZM)

KEDPLHEBOFPERLELEOEY THD, 7 [take] V) DRIKATILHEZZFARLHATH
0. EFREEZAIT) Ol take DHIZHR %, Take 1d 3 RMRHNITH > TWT, F—2TLIZ1 7 HOD take ®
FEVPEFOHICEIND, THRPAGHESMI 25720 FHIZtake 282 0H 5 LB o> TBITIER
V., Take D#IZIZ4T posttake ward round &) dDOHH Y, T HN ¥ v & —FEIT take DI
BIT90 ST THAERBELIBEIAZETCEREICTVE Y TF—2a v 52 eDHHKL LR L, O
1~2 NOBEBFSAZZLOTHR-MEDN, BRLTCE3~4 ABHZELTRETHY. HIFTOR—RIZ
B LTI 5 2 EAWHRETH B,

Take TZWHIZ take TR ANTIHMOBEHE EA RS b, EANICIHSOZTHLBEZ 7+ 10—
T 5 EPEADOMFL 2205 FEMTOERL EVHNIMOFEL —~HITBMT 205 B, FRIIKR
WHIZIZHECLEZTVE YT =2 a vAHHOLEHN, ThIIHMNTE T MR 3DTH -7z,
TAANy T aryPiRbBREIGETEHLD, BMTHEELVEER), FHROPFTHRLIBTTOLDIL
Dr. Blackwood OB L 7 F ¥ —Th b, b I BMSNIHAER DD, T o LEEREO-DIHHER
IR TL 7 F v —%fTo T NT W5, HEREHDPSDLIYRT LHB L, F0 LAk ORRERD 50
BT EBRIICERNEE2 SR L05TE 5,

EHTAAL VIZERLOTIEROLD LN VA, A FY ZATHRSL ZLIEFHEOPIETH 5, FRILSP
V—FE D FFEOHFETHY ., TNOZEMWITIT) 2L THRDDICHRIOTHEZHIIOF(Z Lk
PR D, A 7 A7 4= FTEEIWIIAF VAT RERBL TS0, EHALFREEZZEVOTRE
AFIWVATRKCHEE®ZTHZ L HWEETHAS L. phlebotomist 2* 5 FH 2552 & 3 appointment % &
TIEWEETH 5o EA L TN lumbar puncture &2 EZ2THIBAICEBT L LD D,

ATV a—VORERLENPRYZ 4 eI IICBZBH, EBDE Y HHIFIL O THSIZELE TR
BT LI LA WMEETH S, Take DHIZEI LTHILLL, FYDEL Z->TLE ) TENL VA,
O IRMEBVE L E T IEREHEITLODRWL, BEIAZZIITLOL RV, RIIHEITIA T 72
. phlebotomist & ¥RIMOFFE % L7z ) BEKEMIIF X2 L2 L THI LT,

John Radcliffe 7% FEM 2 % Cairns Library (& & CTd BWRIEE T, LEAHHHIIETH>Twd, B

Radcliffe Camera A John Radcliffe Hospital 9}&%
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FOEFEALEDTHOERENENTH L7720, EFOEMEFLREDTVHRATR LWL ) 2ERHELRL
MLUTHATHRY EREZRAZFITITHETHHELVEITHS, [Cheese and Onion] EFDT v 7 A
W=D T ATHIT BT 5 %41 2 82 Oxford Handbook of Clinical Medicine (345712528 0 W3 i
THY, V77 L RELTETHHEATH S, Z DAL Blackwell's Bookshop % Oxford University Press
Shop % ETHEBIZAFTE 5,

9. i

SRIOEZIZ, REITL SADNOHZEHY) FICREBRTE Lh oz 7RI T LIRETHIIHIZY
B RKFEDPSB2FR— MCREHOLARF LTS IEWTT, A v 7 A7+ — FR¥ETR SO S0 % a—
T4 42— b LTW7272 W7z Carolyn & ARWibe TBb - 72 Dr. Mathieson Z & UOELRA 7 v 7 OHHE: &
MIZHELAEFUMICLTTED S DAL ) T8 E Lz, BED HEEDOKFAISIRE Sz Bkt v
7 AT F— FREE, EEOZRRENRITNERIBZ ONLVESIDH) T L, 4B FY X
TRONZBEEE, BT HSOIFRICEN L, HRICHEBE TSI L TRLTVWEZVWERWE T, SHE
WY ZHEHOZENTELNELER, WOPTALHERTELILZELIADLSHEES TWELWERWE
To RBIZHYHEH)TEFE LT

Green Templeton College formal dinner (Z T

RBICH DB -RE

e (k<) HeathrowOxford H:E £26
Oxford WNA 1+ HEM  £40

Oxford©London fE18 £13

Oxford©Bath 1:18 £5.50
b3 Green Templeton College accommodation £420, 4 weeks
"% 1 H £107i#

Green Templeton College formal dinner £18
HEH #ear SIM - £30 (1 7 H 3 G v jij# + 300minutes + 3000texts)

e-mail: t.tamura2014@gmail.com

IRBFRNHED 2 & DB IUTKREIT TR 7230,
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BN EZBHREE Kuakini Medical Center iU
Clinic (ZXUAH - J\DJA)

hEAR %

20124E11H26 H A H20124E12 H21 HIZH Ty 7 AU A - 2T 4 M ® Kuakini medical center 8 & OB
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