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A comparison of the relative ease of getting up from the side-lying
position and from the half-side-lying position for stroke patients

HIDENORI EGUCHI, KIYOSHI YAMABE, HARUMI TAKADA, ENI ISHIGAKI,
MIDORI KAI, TARO KANDA, NORIKAZU YOSHIBA, AKIRA TOYOTA,
SHIN NAKAMURA, NORITAKA SAKAI

1) Teikyo University of Science, Faculty of Medical Science, Tokyo Department of Physical Therapy
2) Ageo Central Medical College, Department of Physical Therapy
3) Clinical Welfare College, Department of Physical Therapy

ABSTRACT :

Purpose

The purpose of this study was to compare the relative ease of getting up from the side-lying position
and from the half-side-lying position for stroke patients (hereafter, hemiplegic patients).

Subjects

The subjects were 27 hemiplegic patients who were able to get up from the side-lying position or from
the half side-lying position. Eleven subjects who usually get up from the half-side-lying position were
assigned to the half-side-lying position group, and sixteen subjects who usually get up from the side-
lying position were assigned to the side-lying position group.
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Method

The side-lying position group subjects were asked to get up from the half-side-lying position, while
the half-side-lying position group were asked to get up from the side-lying position, to see whether
or not this was possible. The chi-square test was carried out as a statistical analysis. Values of p<0.05
were considered statistically significant.

Results

It was possible for ten of the half-side-lying position group to get up from the side-lying position, and
it was impossible for one. In contrast, it was possible for four of the side-lying position group to get up
from the half-side-lying position, and it was impossible for twelve. A significant bias ( x 2=4.267,p <
0.01) was found. The results suggest that getting up from the side-lying position is easier than getting
up from the half-side-lying position.

Keywords: ease of getting up, hemiplegic patients
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A study of oral cavity function and the use of dental prostheses
in speech therapy, on initial examination.

Hiroshi Morita

Niigata Rousai Hospital, Department of Rehabilitation
Japan Labour, Health, and Welfare Organization

Summary : At our clinic, we start rehabilitation from the super-acute stage for patients who have
had cerebrovascular disease. As well, there is a growing need for rehabilitation in relation to disuse
syndrome. Speech therapists start by evaluating and training in regard to overall communication
capability, while simultaneously providing support to establish a stable oral nutrient intake.
However, in evaluating the swallowing function, we encounter a large number of cases where the
care and fitting of a dental prosthesis, and the care of the oral cavity are extremely poor, and the
condition of the oral cavity environment is inferior. In this research, we will study conditions of oral
cavity function handled by speech therapists and further education related to oral cavity function
rehabilitation at our hospital.

Keywords : dental prosthesis, oral cavity function, athrocytosis, deglutition disorder
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Buruli Ulcer in Togo: Support for Rehabilitation Services
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(abstract)

Buruli Ulcer, one of neglected tropical diseases, has been reported in mainly West African or Asian
nations with tropical or subtropical climates. Lesions of the disease with large ulcers often appear
on limbs and most patients are children under 15 years. Treatment in later stages causes serious
functional disabilities to patients. Fieldworks in Togo Republic conducted by authors revealed that
lack of trained physiotherapist has affected patients not to receive appropriate patient care during
their hospitalization or livelihood guidance after patient discharge. Our project will start a pilot
rehabilitation training program for physiotherapists and health workers in Togo in cooperation with a

local NPO from March 2012.
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Disaster prevention measures incorporating the development
of refuge risk score sheets and refuge assistance tags for
elderly residents of nursing care homes

Takafumi Suzuki, Masako Hoshino, Miyuki Ri, Hironori Okada, Shigeo Uchino

Social welfare corporation Santokukai

Summary

Recently, disasters that have resulted in large numbers of deaths and injuries have occurred
at welfare facilities for the elderly, and the strengthening of disaster prevention management
countermeasures has become an urgent issue. Under the Fire Defense Law, there is an obligation
to set up automatic disaster notification equipment and sprinklers and to conduct regular disaster
training at nursing care homes. However, at nursing homes for the elderly, where a large number
of residents are disabled elderly persons or elderly persons with symptoms of dementia, it can be
anticipated that, in a disaster, it would be extremely difficult to transport all the residents rapidly to
a place of safety. In particular, elderly people with dementia tend to have behavioral disturbances
when a disaster strikes, leading to the risk of secondary disasters, as has been reported from
previous examples at welfare facilities.

At the facilities in our investigation, in order to grasp the physical and dementia-related
conditions of the residents, and to implement a method of rapid, safe refuge assistance, we
developed an “individual refuge risk score sheet for times of disaster” for the purpose of scoring
the risks incurred at times of refuge assistance. Depending on the scores, we implemented various
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methods of refuge assistance, and furthermore developed “refuge assistance tags” to clarify

the points needing attention at times of refuge assistance. This study reports on these disaster

prevention activities that we are currently engaged in.

Key words: nursing care home, elderly persons, fire prevention, score sheet, refuge assistance
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Difficult comparison at motion phase of getting up from
side-lying in hemiplegic patients
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3)International University of Health and Welfare Department of Physical Therapy

ABSTRACT :

< Purpose > The purpose of this research is to examine whether a difficult motion phase specially
exist or not in the getting up from side-lying for hemiplegic stroke patient (hereafter, hemiplegic
patient). < Method > Subjects are six hemiplegic patients that getting up impossible for oneself. We
explained about this research to them and obtained agreement. The getting up motion from side-lying
was divided at four part motion phases of that to side-lying from supine ,to one elbow support from
side-lying, to one palm support from one elbow support and to sitting position from one palm support.
We made the subjects do the getting up motion from side-lying, and counted whether to need helping
every four motion phases. The data of four partial motion phases were statistically analyzed using
the x ° test for independence. < Result > Significant bias ( x *=11.657,p < 0.01) were founded.
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In a partial motion phase of that to one elbow support from side-lying, the subjects to need helping
became a lot of tendencies than other partial motion phases. < Conclusion > This result suggests
that the motion phase of that to one elbow support from side-lying be the most difficult in the
hemiplegic patients.

Key Word : get up, motion phase, hemiparesis
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Effects on Cardiopulmonary Response of Using a Cane while
Standing, through a Simulated Experience of Being Elderly

Toshiro OKU, Noboru HIROSE

Department of Physical Therapy, Faculty of Medical Sciences. Teikyo University of Science.

Abstract

Purpose: By using equipment that simulates the experience of being elderly, we investigated
the effect on cardiopulmonary response of using a cane while standing in a posture with fixed
lumber spine and lower limbs.

Subjects: The subjects were six healthy young people (six men, 21.4+0.2 years old).

Method: The subjects kept a standing position for five minutes, and we analyzed expired gas,
blood pressure, heart rate, and rating of perceived exertion (RPE) under three conditions (A:
normal condition, B: condition of wearing the equipment, C: condition of wearing the equipment
and using a cane). The results under the three conditions were compared.

Results: RR, SBP, DBP, V(-)02/W and RPE were significantly higher under condition B
than under condition A. In contrast, RR was significantly lower under condition C than under
condition B, while SBP, DBP and RPE were significantly higher under condition C than under
condition A. Conclusion: The results suggest that healthy young people using equipment that
simulates the experience of being elderly can lighten their pulmonary load by using a cane.

Key phrases: cane, simulated experience of being elderly, cardiopulmonary response
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Mobile phone electromagnetic waves activate microglia in rats

Yoshinori Matsuki", Motoshige Kudo”

1) Department of Pathology, Mitsui Memorial Hospital
2) Department of Pathology, Toda Chuo General Hospital

[Summary] It has been reported that the electromagnetic waves used in mobilephones activate
microglia. We exposed the heads of rats for 2 continuous hours to commercially available mobile
phones set to the talk mode. The 3 groups of rats were exposed once a day for 1, 2, or 3 days.
The brain was excised the day after the final exposure and each group was compared with the
sham group. Microglia were examined immunohistochemically using the anti-microglia specific
antibody, Ibal. The ramified fine and uniform stem processes of the resting microglia had become
irregular and thick in all 3 treated groups. The degree of the change increased as the number of
exposures increased. The changes were particularly remarkable in the group exposed for 3 days
in which the eccentric or bipolar processes were often observed. Thus, the resting microglia had
changed into the activated microglia following exposure of mobile phone electromagnetic waves.
In contrast, the microglia in the sham group rats were normal (resting) ramified. Based on these
results, it is concluded that electromagnetic waves from mobile phones can activate the microglia
in a dose-dependent manner.

Key words: Electromagnetic waves, Mobile phone, Microglia, Activation, Rats.
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Morphologic changes in rat skeletal muscle after anterior
tibial muscle and artery ligation
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Abstract

The objective of this study is to analyze muscular recovery process following 1 hour ischemia.
Male Wistar rats were anesthetized with intraperitoneal ketamine/xylasine. Ischemia of the right
anterior tibial muscles was induced by clamping of the anterior tibial artery. After 1 h ischemia,
the rats underwent reperfusion. Muscle injuries were evaluated by measurement of the plasma
creatine kinase (CK) activity. 2, 5, and 14 days after ischemia, animals were sacrificed under
ether anesthesia and the anterior tibial muscles were removed. Cross section of the muscles
was performed and the muscle were stained with HE. Ischemia after 1 h produced a transient
increase of activity of CK compared to preischemic values. After 2 days of ischemia, the
ischemic area in muscles side was significantly decreased by 10 % compared with the sham-
ischemia side, and recovered after 14 days. Centronuclei appeared after 5 days and disappeared
after 14 days. The number of interstitial nuclei significantly increased after 2 to 5 days of
ischemia. Our results indicate that reperfusion promotes muscle regeneration from ischemia.

Keywords: ischemia, muscle, regeneration, reperfusion

Introduction

The skeletal muscle is damaged by various
causes, including crushing, stabbing, incising,
ischemia, excessive exercise, and various
neuromuscular diseases. After damage of the
muscles, the myocytes undergo alterations
degeneration and regeneration. There are many
uncertainties, however, in mechanisms of muscular

degeneration and regeneration. The ischemia-

reperfusion model is an experimental model to
analyze these mechanisms.

In general, ischemic condition in the cells may
cause a deficit of metabolic substances such as
oxygen and glucose, leading to anaerobic energy
production and a rapid reduction in the ATP
content in the tissues. The deficit of ATP may cause
hypofunction of calcium ATPase (Ca®*" ATPase)
that suppresses extracellular calcium transport".
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Increase in the cellular calcium concentration
activates the calcium activated neutral protease
that degrades intracellular proteins®. It also
activates phospholipase and induce expansion
and collapse of the vesicle and mitochondria, loss
of ribosome, and collapse of lysosome, leading to
irreversible cell death *°.

However, the skeletal muscle, which has a
large amount of glycogen deposited within the
skeletal myocytes, can sustain its intracellular
environment, even under anoxia due to ischemia,
through degradation of glycogen with glycogen
phosphorylase to produce ATP. Therefore, it
is highly efficient against ischemia, enabling
sustainment of intracellular energy producing
environment for a relatively prolonged period of
time®. The durability, however, is highly dependent
on duration of ischemia. Ischemia within 2 hours
may cause some alterations such as expansion
of cytoplasm, aggregation of nuclear chromatin,
and decrease in the density of mitochondria and
its expansion, although tissue’s damage due to
ischemia may be recovered by reperfusion in
about one month”™?. Harris et al. reported that
I-hour ischemia caused only mild damage to
microstructure of skeletal myocyte, and muscular
creatine phosphate (CP) and glycogen recovered
their normal level completely after reperfusion,
while microstructure was markedly damaged after
7-hour ischemia and no recovery of normal level in
CP or glycogen was observed after reperfusionl14).
Belkin et al. investigated ATP production ability
of mitochondria in rat skeletal muscle under
ischemia and found that significant reduction in
the ATP production ability was observed after 3
hours of ischemia and that almost no synthesis
was observed after 4-hour ischemia'”. Prolonged
ischemia for more than 3 hours arrests ATP
synthesis that induces collapse and loss of the
nucleus, degeneration of vesicles, and defect in cell
membrane, leading to irreversible damage of the

myocytes 'Y,

—56—
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Degeneration, necrosis, and atrophy of the
skeletal myocytes due to ischemia induce
phagocytes such as macrophage and neutrophil
in the blood to gather around the necrotic area
within 48 to 72 hours". Then the necrotic tissue
undergoes degradation and digestion through
phagocytosis or the action of enzymes secreted
by phagocytes to reduce the sectional area of the
myofiber. Simultaneously, macrophage secretes
insulin-like growth factor I, IT (IGF-I, II) and
fibroblast growth factor (FGF) to stimulate the
muscle satellite cells in the basal membrane that
initiate division and proliferation'”. The muscle
satellite cells, or mononuclear cells in the myocyte
membrane and basal membrane, are required
for regeneration of the skeletal myofibers *"
#V. They turn into myoblasts through division and
proliferation which will subsequently fused into
multinuclear myotube cells that have nuclei at their
center””®. After the myotube cells are fused with
each other or with myoblasts, they fuse with the
remaining myofibers to repair the damaged area.
The nuclei are considered to move from the center to
the periphery of the myocyte as prior to damage '°.
However, there are still many uncertainties regarding
the mechanism of membrane fusion during skeletal
muscle regeneration after ischemia and the effect of
reperfusion on damaged tissues.

The objective of this study is to analyze the
muscular recovery process after ischemia for 1
hour by monitoring changes of each nucleus and
of dimension in cross sectional areas of skeletal
myofiber and the number of myocyte nuclei over
time in an ischemia-reperfusion injury model using

the skeletal muscle.

Materials and Methods
Animals

This study was conducted in 7-week old male
Wistar rats with a body weight of 170-200 g (Japan
SLC). These animals were reared at a fixed room
temperature of 26°C under a 12-h light-dark cycle
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(lights from 6:00 to 18:00) with free intake of
food and water. The animals in this study were
used in accordance with the institutional “Safety
Management Regulations for Experimental
Animals” after a preliminary review by Institutional
Committee on Animal Experiments.

Preparation of ischemia-reperfusion model
Anesthesia

Inhalation of diethyl ether was used for induction
of anesthesia, and ketamine hydrochloride (50mg/
kg body weight of rats, Daiichi Sankyo) and
xylazine hydrochloride (5mg/kg body weight of
rats, Sigma) was administered intraperitoneally for
maintenance.

Ischemia-reperfusion

After anesthesia, bilateral lower extremities were
swabbed with 70% ethanol followed by incision of
the skin above the patella anteriorly to expose from
the origin to the end of anterior tibial muscle that
lies from knee joint to the front face of a foot by
stripping off connective tissues and fasciae. Then,
the tibia was incised of the attached site medially.
The anterior tibial artery and the anterior tibial
muscle were pinched with a pressure of 120 g/
mm? for 1 hour using hemostatic clamps (Natsume
Seisakusho) to creative ischemia. After 1 hour of
ischemia, hemostatic clamps were removed to
allow reperfusion of blood. After the reperfusion
was confirmed, the incised skin was sutured and
disinfected, and then the animals were returned to
the cage. They were kept under conditions similar
to the pre-ischemia. As a sham, the contralateral
anterior tibial muscle was exposed by incising the
skin and fascia in the same manner as the test
site and closed in 2 hours. During the reperfusion
period, 3 animals were analyzed at each time point
of Days 2, 5, and 14 after ischemia-reperfusion
when intracellular changes could presumably occur
in the reproduction process after degeneration due

to ischemia.

Itoh it 1 44 : Morphologic changes in rat skeletal muscle after anterior tibial muscle and artery ligation

Perfusion fixation in vivo

Under anesthesia, the rat left ventricle was
punctured with an 18-gage winged needle followed
immediately by incision of the right atrium. Then,
200 ml of 0.1 M phosphate buffer solution (0.1 M
PB, pH 7.2) was infused to drain the blood out.
After completion of the drainage, perfusion fixation
was done using 0.1 M PB containing 200 mL of 4%
paraformaldehyde (4% PFA).

Removal of muscle and immersion fixation

After fixation, the skin was incised longitudinally
from the anterior patella to the front face of the
foot to expose the entire anterior tibial muscle,
the terminal of which was cut to remove out the
muscle from its origin to terminal by the lump after
surrounding connective tissues were dissected
avoiding damaging to the myofiber and blood
vessels.

After washing the removed muscle with 0.1 M
PB, 2-hour immersion fixation was conducted in
4% PFA/PB at 4° C with both ends of the muscle
pinned up so that the muscle was well-stretched.
Then, this fixed sample was sectioned on paraffin
wax into 2 longitudinally and 4 transversely
followed by another immersion fixation in 4% PFA/
PB for 2 hours. After that, the samples were
immersed in 20% sucrose/PB for 12 to 24 hours to
prevent the formation of ice crystal in the samples
during freezing.

Preparation of frozen sections

After the immersion in sucrose, the tissue
sections were immersed in liquid nitrogen-cooled
2-methylbutane to be rapidly frozen. They were
sectioned into 8-y m thick serial sections with a
cryomicrotome and mounted on a silane-coated slide.
Staining was done using hematoxylin and eosin
for the nuclei and cytoplasm, respectively. These
stained sections were covered with water-soluble
mounting agent Histofine (Nichirei Bioscience) to
examine using a light microscope.

—B7—
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Measurement of the plasma CK activity

The skeletal myocytes contain creatine kinase
(CK) that produces creatine and ATP from CP and
ADP. CK will flow out of the cells when the skeletal
muscle cell membrane is damaged, leading to
increase in the blood CK concentration; therefore,
CK value has been used as an index of skeletal

2429 We measured the plasma CK

myocyte injury
value to determine the severity of skeletal muscle
damage due to ischemia. Under anesthesia, the
rats were incised in the middle over the clavicle
to sample 0.5 ml of the blood from the jugular
vein. The sampled blood was mixed with heparin
sodium (10 p L, Hoechst) and centrifuged at
12,000 rpm and 4° C for 10 minutes, and then the
separated plasma fraction was stored at -80° C until
measurement. The blood was sampled 4 times:
before and immediately after the ischemia and in
the first 24 and 72 hours of reperfusion.

The plasma CK activity was determined by
measuring the absorbency of nicotinamide adenine
dinucleotide phosphate (NADPH) in the plasma
using CPKII-Test Wako (Wako Pure Chemical)in
accordance with “creatine phosphate substrate-
tetrazolium salt method” *”. The absorbency was
converted into the CK activity (International Unit/
L; IU/L) using a calibration curve prepared using
standard plasma.

Cross sectional area of the muscle and
quantitative analysis of nuclei

The cross sectional area of the myofiber at
each time point during the recovery period was
measured in 5 muscular bundles arbitrarily
selected among the stained sections using an
image processing software, Image J Software
(National Institute of Health) followed by dividing
the measurements by the number of myofiber
to obtain the values in mm® Numbers of each
type of myocyte nuclei (central, interstitial, and
marginal nuclei) were counted in similarly selected
5 muscular bundles.

—58—
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Statistical treatment

Changes in the plasma CK activity values during
the recovery period, the cross sectional areas of
the myofiber in occluded and sham sides, and the
numbers of myocyte nuclei were compared using
the one way analysis of variance. The two groups
were compared using Sheffe test when a significant
difference was detected. The significant level was
less than 5% (P < 0.05) in all statistical techniques.

Results
Change in plasma CK activity

Before ischemia, the plasma CK activity was
240 + 93 (Mean+=SD) IU/L and was 422 + 50
IU/L immediately after ischemia. The activity
was increased 1.5-fold immediately after 1-hour
ischemia compared with that before ischemia,
showing the significant difference. In the first 24
and 72 hours of reperfusion, the activities were 232
+ 121 and 258 + 41 1U/L, respectively, showing no
significance compared with that before ischemia
(Fig.1).
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Fig. 1 Change in plasma CK activity. Results are expressed as Mean + SD (n = 12).
The CK activity was significantly increased about 1.5-fold immediately after
reperfusion after 1-hourischemia compared with that before ischemia and decreased
to the level before ischemia in 24 and 72 hours. (*) Significant with a type I error rate
of 5% for before ischemia compared with immediately after reperfusion.

Change in the cross sectional area of anterior
tibial myofiber

The cross sectional area was decreased by about
18 % in the occluded side compared with that
before ischemia. In reduced myofiber, the widths
of interstitium became uniform gradually, and
marked restoration of the cross sectional area of
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myofiber was observed on Day 5 or later time
points of reperfusion. On Day 14, the value was
almost the same as that in the sham group. In the
occluded side, comparison of the cross sectional
areas among the time points revealed that it has
significantly began to increase on Day 5 and
myofibers were almost recovered in the areas on
Day 14 (Fig.2).

E 10
o g <>I:ﬁ
g
&
g -
g 6 +
- 4
2 —m— Sham
g 4
: —@— Occluded
oo
g 2
<C
o T T T
0 2 5 14

Recovery term after reperfusion (d)

Fig. 2 Change in the cross sectional area of anterior tibial muscle fiber Results are
expressed as Mean + SD (n = 3).The cross sectional area was reduced by 18% in
occluded side on Day 2 of reperfusion compared with that before ischemia
reperfusion, while, it was significantly recovered in occluded side on Day 5 and
recovered to the level similar to that in sham side on Day 14. (m) Sham side, (®)
Occluded side, (*) Significant with a type I error rate of 5% compared with Day 2 of
reperfusion. (f) Significant with a type I error rate of 5% for occluded side
compared with sham side.

Histological and quantitative comparisons of the
myocyte nuclei

i) Central nuclei had a maximum increase on Day 5
of reperfusion in the occluded side, was increased
about 3-fold on Day 5, and disappeared on Day 14
of reperfusion (Figs.3 and 4a)

ii) Interstitial nuclei were increased in the
periphery of the damaged muscular tissue along
with expansion of interstitium in the occluded
side between Day 2 and Day 5 of reperfusion,
showing about 9- to 10-fold significant increase
compared with the occluded side (Figs.3 and 4b).
After reperfusion, the number of these nuclei
was reduced to the level showing no significant
difference compared with that in the sham side
on Day 14. In the occluded side, they were
significantly reduced on Day 14.

iii) Marginal nuclei tended to be increased
compared with those in the occluded side on Day 2,
but no significant difference was observed among

all time points (Figs.3 and 4c).

Itoh it 1 %4 : Morphologic changes in rat skeletal muscle after anterior tibial muscle and artery ligation

Discussion
Usefulness of the ischemia-reperfusion model
used in this study

In most previous studies on ischemia-reperfusion
in skeletal muscle, a tourniquet or bandage that
enable non-invasive hemostasis was applied to the
femoral region for preparing an ischemic damage
model. Although a tourniquet is simple and easy
to handle, it is uncertain whether or not the blood
flow is surely blocked or a specific muscle. In this
study, we incised the skin and blocked the blood
flow to the anterior tibial muscle by hemostatic
clips with steady pressure. We consider this
method reproducible. About ischemic time, to
date, previous studies have observed a more than
2 hours duration. In our study, we observed the
change after 1 hour-ischemia to compare each
recovery period in different ischemia time using
other references.

As for the selection of the ischemia muscle, we
chose tibialis anterior muscle for some specific
reasons are including the fact (1) that this muscle
consists mainly of white myofibers that is thicker in
the transverse diameter of their cells than those in
red myofibers, enabling easy microscopic observation
and analysis and (2) that this muscle, which is not an
antigravity muscle, is hardly redamaged during the
postoperative recovery period 2.

Our ischemia-reperfusion model has provided
results almost similar to as previous one, that
have demonstrated recovery process after skeletal
muscle damage. Therefore, our model in this study
is useful for analysis of recovery process after
skeletal muscle damage. Also, this may be better
than the conventional one that can specify the
pressure and enable preparation of ischemia only

in a specific muscle.

Change in the plasma CK activity

CK activity was approximately doubled
immediately after reperfusion on compared with
the pre-ischemia period, indicating significant
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Fig. 3 Change of myocyte nuclei after reperfusion
HE-stained specimens of anterior tibial muscle exposed to ischemia-reperfusion. Myofibers(M: black wedge) showed on 0
Day. Central nuclei (C.N: yellow wedges) fist appeared on Day 5 of reperfusion and disappeared on Day 14. Interstitial
nuclei (I.N: green wedges) appeared between Days 2 and 5 and was significantly decreased on Day 14. Marginal nuclei

(M.N: blue wedges) showed no significant change in their number throughout the process, though they had an increasing
tendency on Day 2.
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Fig. 4 Change in the number of nuclei during a muscle injury-recovery period
Results are expressed as Mean = SD (n = 3). a) Central nuclei were significantly increased in damaged side
on Day 5 compared with that before ischemia reperfusion and disappeared on Day 14. b) Interstitial nuclei
were significantly increased in damaged side on Day 2 and Day 5. ¢) Marginal nuclei showed no
significant change. (m) Sham side. (®) Occluded side. (*) Significant with a type I error rate of 5%

compared with Day 0 of reperfusion. (f) Significant with a type I error rate of 5% for damaged side
compared with sham side.
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difference. Thereafter, it decreased bellow pre-
ischemia values after 24 hours of reperfusion.
David et al. reported that the plasma CK activity
during reperfusion after 3-hour ischemia with
a tourniquet increased immediately after the
beginning of reperfusion compared to the pre-
ischemia period to increase then after significantly
about 4- to 8- fold in 2 hours of reperfusion **.
Santavirta et al. also reported that the plasma CK
activity gradually increased from immediately 3
hours or more of ischemia with a tourniquet to
the level twice as high as that prior to ischemia in
about 24 hours of reperfusion *.

In this study, CK increased to 1.5-hold
immediately after ischemia and decreased to the
level prior to ischemia in 24 hours of reperfusion
in the same period of time. In our experimental
system, short duration of ischemia only in anterior
tibial muscle might cause mild damage, as a
peak value of CK was lower than each ischemic
time-duration duration in other references. The
mechanism of increase in the plasma CK activity
after ischemia in skeletal muscle is considered to
be the destruction of the cell

membrane tissue due to an increase in cellular
calcium concentration after ischemia " ?.
Therefore, even only 1-hour ischemia in skeletal
muscle has shown minor ischemic degeneration of

skeletal myofibers.

Change in the cross sectional area of anterior
tibial muscle

Ischemia may cause degeneration and necrosis
of skeletal myofiber, with phagocytes such as
macrophages gathering around necrotic tissue ",
and transitional decrease in the cross sectional
area of myofiber due to phagocytosis of necrotic
tissue ', Macrophages mediate phagocytosis of
necrotic tissue and secretes IGF-I and II and FGF
" inducing muscle satellite cell to repeat division
and proliferation to transform eventually into

mononuclear myoblasts that will subsequently fuse

Itoh it 1 44 : Morphologic changes in rat skeletal muscle after anterior tibial muscle and artery ligation

each other into long, slender multinuclear myotube

cells %%

). Kalderon reported that regeneration
would be completed with full compensation at
the necrotic site with a great amount of fused
myofibrils matured through further growth and
gradual regeneration®”. As shown in Figs. 2 and
3, the results of the study showed that myofiber
in the occluded side had markedly reduced cross
sectional area, irregular width of interstitium among
them, and vague contour and irregular shape of
cell membrane compared with normal myofiber in
the sham side on Day 2 of ischemia-reperfusion. It
can thus be speculated that decrease of the cross
sectional area on Day 2 is a result of phagocytosis
of necrotic tissue. After Day 2, interstitial nuclei
decreased and the cross sectional area of the
muscle after Day 2 was gradually increased to
restore the original shape. On 2 hours ischemia,
the cross sectional area rapidly recovered after
Day 5 and completely recovered in about 4weeks.
However, the cross sectional area rapidly increased
after Day 2 and demonstrated recovery in about
2 weeks. It was shown that recovery of the cross
sectional area in 1-hour ischemia time was quicker
than that of 2 hours-ischemia time with recovery
period to original area.

Histological and quantitative comparison of
myocyte nuclei

As described above, mononuclear muscle
satellite cells around the necrotic tissue become
multinuclear myotube cells through division
and proliferation followed by myoblast-myoblast
fusion. Fibers with central nuclei will appear after
myoblasts and myotube cells grow in number
while fusing with each other *". Fusion of myotube
cell into myofiber, or appearance of centrally
nucleated fibers, may begin around Day 6 of
reperfusion '?. Our results, indicating that central
nuclei were increased since Day 2 of reperfusion,
agree with their report. Then, central nuclei move
to the marginal area of myofiber. Our results also
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showed reduction of the number of central nuclei
with disappearance in about 2 weeks. However,
mechanisms of the movement entral nuclei to
the marginal area and their appearance are still
unclear.

According to the previous reports, interstitial
nuclei that appear in myofibers are hypothesized to
be nuclei of phagocytes. In future studies, we will
try to identify cells gathering in the interstitium and
to specify the meaning of their prolonged presence.

Conclusion

In muscle tissue damaged by 1-hour ischemia,
the cross sectional area of muscle is reduced
transitionally by phagocytes.Consequent reperfusion
induces appearance of centrally nucleated fibers
that increase in their number. As regeneration
proceeds, muscle cell tissue recovery is accelerated
while nuclei move to the marginal area, with
regeneration being completed in about 2 weeks.
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A Patient Who Died of Multiple Organ Failure Two Months after
Suffering from Burns — A Case of Medico-legal Autopsy

Nagahisa Matsuyama" , Akira limura® , Tsuneo Takahashi”

1) School of Nursing, Japan University of Health Sciences
2) Department of Anatomy, Kanagawa Dental College

Abstract :

A patient who had sustained third-degree burns on the lower legs was given various drug treatments
to control the bleeding and Pseudomonas aeruginosa infection of the wounds, including skin grafting,
but died of multiple organ failure about two months after the accident. Multiple organ failure being
the direct cause of death in this case was considered to have occurred due to development of serious
organ dysfunction, including circulatory disorder, consequent on the loss of blood from the wounds,
P aeruginosa infection of the wounds, and septic shock through the entire course, as well as due to
primary burn toxin in burn shock. At autopsy, extensive necrosis of the liver, pulmonary congestion and
edema, acute tubulorrhexis , arteriosclerotic changes of the kidney, and acute splenitis were found.

Keyword: Burn, Pseudomonas aeruginosa, Sepsis, Multiple organ failure, Debridement
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The somatic effect of chemotherapy on malignant lymphoma
patients, and the effects of physical therapy.

Aya WAKATSUKI ", Shuji WATANABE #, Toshiro OKU *

1) Student of Teikyo University of Science
2) Student of Teikyo University of Science
3) Teikyo University of Science

Abstract : The influence exerted on body sway by fixation of the foot joint while in a
standing position was examined. The fixation of the foot joint was done in three positions: the
intermediate position, the inverted position and the inverted plantar flexion position. The body
sway increased in the order of ; intermediate position, inverted position, and inverted plantar
flexion position. The results clarified that the alterations in the foot joint decreased the balance.

Key words : fixation of foot joint balance when standing body sway
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Influences exerted on balance when standing by decrease in plantar
sensation resulting from cooling stimulation.
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Abstract : We examined the influence exerted on balance when standing by a decrease in
plantar sensation resulting from cooling stimulation. Both static balance ability and dunamic
balance ability when standing decreased as a result of plantar cooling. It was thought that there
is sufficient significance in these results for them to be employed in clinical settings in relation
to plantar sensation.

Key words : cooling stimulation plantar sensation balance when standing
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Sexual reproduction, is it beneficial?
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