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Abstract: [English] Analysis era begun from the middle of the 19" century to the end of the 20" century brought us
enormous progress understanding humanities, both in the scientific and literature worlds. Previous methods of
Humanities education of methods can be divided into two types. The first is the method of knowledge transfer, and the
second is the one with only practice. By either type of education method we cannot know own possibility and
mechanism of self-learning and self-recognition, which may be characteristic of human beings. This study shows new
type of education system to “know thyself (gnothi seauton), which was introduced to 3000 first-year students of the
University of Tokyo from the academic year of 2006. The program, which consists of five essential components to the
understanding of our own body and existence, is as follows; we should know 1) the gaps of expectation and reality, 2)
human standing and walking system, 3) running intensity to keep global homeostasis, 4) cell unity as an autonomous
life system, and 5) resuscitation principle. In particular we focus on and discuss the importance of two new fields of
recently developed life and brain sciences that had not been academically recognized in the physical education learning.
Only human beings can learn and realize ourselves through scientific visualization of “own action” and representation
of their own activities with words. This method is based on recent life and brain scientific knowledge of “activity (use-,
output-)-dependent gene expression system”, epigenetic mechanism, cell theory, and protein homeostasis. This new
management of oneself through action with scientific visualization of our body-mind system can be regarded as “human
sustainability” and constitute one part of the area of “Alliance for Global Sustainability”.

for these years. The top cause of suicide is related to
health problems. The most important thing for peoples is
to keep health, but the related education is not

|. Introduction: how to know me?

1. How to know me?

Although we have too much knowledge! But we don’t
know how to use them for our real life as human beings.
What is human beings! Can we get the answer from
science and technology?

I don’t know what to do, if you tell me so. What |
should do! Try directly by yourselfl You should
understand by knowledge and scientific experiment!
Self identification is produced by Activity-dependent
expression & good emotion. So we should set up the
“field” where we human beings can be activated
logically and emotionally. We should think about
ourselves at least with three words; body, mind, and
logic.

- Rethink about action/activities/practice/exercise!?

Regretfully Japan is the number one both in not only
the longevity but also a number of suicides in the world

appropriately introduced through school education days.
People are interested in athletic games, but don’t know
herself/himself through real activities and relating
sciences. My researches are focusing on human biology
since university days. Trying to think about our various
activities or exercises from an aspect of human biology,
they are explained as follows: Tai Ji is the best exercise
to learn human motion and get awareness of our body
system; running is human activity to progress evolution
of Homo; stretching is “good work” for our cell systems.
| feel the essence of life science will be useful for
seeking the answer for “What is human beings?”

2. Life is realization, and genome information is not
blue print of our real life.
Thanks to advanced

scientific research, the



human-genome has been found. However we cannot
see the real ability of human beings by genome research
alone. Our life (cells) can adapt to real situations by
receiving stress (stimuli). If we can use this stress well,
our cells and body also can be strengthened (physically
and mentally).  As we have lived with our own cells
and the environment/animals/human being surrounding
us by communicating dynamically, 1 would like to talk
about new symbiotic combination from the point of view
of principles of life activity.

Life was born from space. Human-beings then evolved
their huge brain. But how much we know about our life
and brain?

Standing: how do we stand? In standing, we are
swinging back and forth because of muscle soleus’
stretch on foot.

If we stay in space for long time, both our muscle and
bone will be weakened. Indeed, we can keep our mind
and muscle healthy by movement (stretching, Tai Ji,
jogging for example). Why standing on the earth can
give us good stress? Why do our bedridden brains
become weak? Physical exercise is often promoted
only for its physical values -- but the impact of
movement on the mind is far more important, a strong
body gives us the foundation for a strong brain. | will
emphasize the most recent research in the area of
mind-body interconnection and highlight why this is so
important _in_an _increasingly globalized, complex and
speedy world.

Life is realization of genetic information through protein
expression! (Figure 1)
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Figure 1 Life is realization

3. Let’s imagine your cells which live in your body!

Constitution of “field to learn own body with logically
and emotionally” guides us to create human creative
action/activities. The action of seeing self activities or

observing beating heart cells just after counting own heat
rate lets us understand that cell can live alone both on
dish and also in our body (Figure 2). Students want to
know factors connecting individual beating cells in our
heart in our body, and are going to think *real
autonomy”” of life system in own body.

Figure 2. The scene of physical education class named
by “Science course”: Observation of “beating heart cells
on dishes” through microscope in “gymnasium”.

4. New science programs for “Self Discovery” in the
University of Tokyo

Era of analysis science that begun from the middle of
the 19" century and continued to the end of the 20"
century brought us enormous progress understanding
humanities, both in the scientific and literature worlds.
However, we had missed the starting point and the goal
of humanities educations. | would like to tell you about
one possibility to solve this problem that unify body and
mind resulting in occurrence of action/activity and
realizing the process of creation of own abilities.

I feel sympathy for principle of human being who
lived in ancient times. It seems that they know body
more than us living now today. “Self discovery” called
by “Gnothi seauton” has been in my mind for a long
time, after the first discovery of an existence of life
system working in my body and mind in student days of
special course of physical education. | was impressed to
read the book titled by “Human Biology (“Pre'cis de
Biologie Humaine - Les Bases Organiques du
Compotement et de la Pense'e -”” written by Paul
Chauchard, 1957, Presses Universitaires de France
(translation into Japanese, 1959 [ A DA ¥)5—4TH)
LB OAF TR EME) S E)E). The subtitle is
“physiological basis of human action/behavior and
thought”. | imagine, he will publish a similar book from
life science. if he were alive nowadays, he would like to
write a book | will show you here some introduction, my
hypothesis and the program of Gnothi seauton in
KYOYO education in the University of Tokyo



introduced formally since 2006. All programs are
performed in the special gymnasium equipped with
various visualizing system.

Through five programs we shall know--

Basis of human life 5
@ “Cardio-respiratory science and health”:
Exercise intensity to keep homeostasis
@ “Physical activities from life science”:
Cell unity as an autonomous life system
® “Science for ‘life and death” and first
aids” : Resuscitation principle

Basis of human mind
@ the gaps of :
expectation and reality
human standing and
walking system

The programs of “Gnothi seauton”, “knowing yourself” through doing practice and
} lied to 3,000 students in physical education class in the Univ. of Tokyo,

performed from 2006.
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Figure 3. Inter-relation among five programs.

» Some principles of presetting

- The Scene is very important to learn something,
because our recognition is afforded by environment.
Therefore, | set the scene where students do, think and
express with words. Beating heart cells under microscope
in the science laboratory is for just scientific analysis,
while beating rhythm under microscope set up in
gymnasium observed after exercising and counting own
heart pulse will connect to own rhythm of self heart.

+ Five basic programs were selected from many contents
produced by Trials of “Science Course”, which are
consisted of small classes (~30 students) for 5 years by
several teachers. Five years of period as pre-trials named
as “Science Course of physical education” have past
since 2000. Volunteer teachers/researchers of specialists,
such as brain-scientist, life-scientists, orthopedist,
psychologist, and physiologists have developed each
unique program to understand various aspects of human
body, especially active/exercising state and performed for
small numbers of students.

* Five programs

1. Basic rule for the gaps of expectation and reality,
that is disagreement between recognition and output
(performance)

2. Basic rules for human standing and walking
system—Measurement of Center of foot at standing
posture, and EMG during walking (Tai Ji is the best
exercise for learning of human motion.)

3. “Cardio-respiratory science and health”: running

intensity to keep global homeostasis. Reevaluation of
exercise intensity of aerobics to keep homeostasis:
Lactate Threshold (Stress Threshold)
4. “Physical activities from life science”: cell unity as
an autonomous life system. This produces basic rule of
“adaptation”  from life science (cell biology and
molecular biology, that is “Mild stress is good stress™)
5. “Science for ‘life and death’ and first
aids” :resuscitation principle. Practice of First-aids and
understanding of the production of electric current for
autonomy of heart cell: artificial respiration, taping, and
icing.

+ Relation among programs

First two programs are included in “Basis of human
mind” and has effects on life system of body and action.
Inversely, latter three programs directs from output via
muscle activity to brain. Interestingly these programs are
described by the Use of two striated muscles, skeletal
muscle (D , @ ) and heart muscle (&, @, ®) for our
understanding. Muscle contraction system makes us live
and express all.

- Effects of Education Programs

(Winter) Question 5 Do you have a chance to
learn knowledge about human body, human
life?
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Figure 4. Effects of one program to understand own body
related to life science by questionnaire to students.



Some results of a questionnaire for students
participated in these programs of the first year will be
presented in Figure 4. One examples:  (Winter) Question
5: Do you have a chance to learn knowledge about
human body, human life, and ?  Question 39: Things to
get deep understanding from doing program of “life
science” (Figure 4).

1. Recent knowledge from life and brain
sciences let us know intrinsic property of

“action” and “dynamics”.
- Possible origin of our adaptability and educability.

On the process to elucidate molecular mechanism of
muscle atrophy induced by unloading (special animal
model for disuse-bone and muscle atrophy) | happed to
meet a protein system named of “cytoskeleton”, which
plays a role making frameworks of cell shape. This
system is amazing because having fiber-like protein
structure (Figure 5), but unstable being breaking down
into small peaces of free form. Fibers are assembled form
of free proteins. The assembly needs energy like ATP or
GTP. Most cells in our body have basically three
cytoskeleton, named actin, tubulin, and intermediate
filament. Actin proteins assemble and making actin
filament, and tubulins making microtubule, both of
which has intrinsic dynamic property. The property of
microtubue is called as “dynamic instability”. This means
the unit of “a cell” has a dynamic structure. Plasticity is
unique property on brain, and the base of our educability,
that is based on these dynamic systems especially actin
and tubulin protein system. In general, people think
chemical reactions occur in solution like water, while the
inside of cells are crowded in protein molecules
organized by the cytoskeleton”., which produces the
direction (“‘polarity”) and dynamics. | imagine unstable
human mind, therefore always seeking something, borne
from unstable body and activities because of bipedal
landing, and also originally might be borne based on
corresponding unstable cell system to be destined
dynamic. Stabilization of life system is going to “death”
at the cellular level, therefore we cannot realize myself
through only thinking. Only image is only image. We
cannot be healthy without “action”, “activities”, or
“exercise”. Six hundreds thousand cells increased from

one egg and one sperm live in your body, whose system
is working in the basically same discipline under Central
Dogma, proposed by Francis Harry Compton Crick
(1953). Doing, moving and explaining with words results
in understanding and realizing myself. “Gnothi seauton”
from cellular and individual levels, because life is
working in an activity-dependent principle!

Figure 5 Cells make a
shape  with  protein
filaments named of the
cytoskeleton.

Activity(Use/Output)-Dependent Manner

Recent evidences of brain and life sciences show that
our life system including brain works on at the molecular
and cellular levels in “activity-dependent way for almost
biological phenomena. Brain produces both just images,
most cases associating with perception from outer/inner
environment and real creation with muscle and secretion
systems. Human dream realizes only through activities
with imagination resulting in creation (Figure 6). We
need cyber world work but have to connect to real
physical and biological world. Activity-dependent gene
expression is a principle of survival of neuro-muscular
cells as well as all cells in our body.

//\‘,'m[/'.r" AR
Activity (Use/Outpui)-Dependent Manner

Muscle Activity

trials & Erress

Figure 6 Relation of brain and muscle activities, realized
in activity-dependent fashion.

. Guidance of awareness by



visualization of invisible

motion/activities processes, molecular

and cellular phenomena.

« Three phases of our ordinary lives (Figure 7)

It seems to be three levels of ordinary life, phase 1~Ill,
depending on levels of consciousness; such as Phase I:
Ordinary 24 hours: Daily Life to past 24 hours to plain
live,; Phase II:  Daily Life at present: Learning is
considered as inevitable obligation; and Phase IlI:
Understanding myself through monitoring of living
conditions of daily life may bring us to get 24 hours to be
active, alive and progressed.
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Figure 7. Three phases of our ordinary lives; plain life
and active/alive life.

Most function of human body was produced by the
interaction of proteins and surrounding water. Human
communication with environment is produced by
perception through vision, hearing, touching and
proprioception to physical dry factors, such as light,

sound, vibration, compression, air. Most responses to
various stimuli is tension/strength produced by muscle
contractions. However, biological system is produced by
wet chemical activities after perception of stimuli. Those
responses are autonomic and reflective, therefore
unconscious activities because of procedure memory.
Realization of learning, adaptation, and evolution is
owing to just creative “activity-dependent system”.

lll. Some examples of observations

for “gnothi seauton” in body level;

posture effects, physical exercise

effects, and in cell and DNA levels

Some examples of programs will be listed as follows:
1) Gaps between subjectivity and objectivity

2) Heart rate change at different postures:

3) Heart rate changes during exercise: linearity

4) Direct observation of DNA extracted from cells

I explain a little some simple programs for students to
realize and understand in the way of “Seeing is
believing”.

1) Gaps between subjectivity and objectivity:

Using a hand dynamometer, two persons do together
this program. One student tries to grip adjusting
predetermined graded strength (output) without seeing
the value. After performing grading grips of randomly
assigned five grades (e.g. 20, 80, 60, 100, 40 %), she/he
draws graphs of expected values relative to real
measuring values. Usually the graph is almost linear with
some threshold and showing plateau near 100%.
Sometimes examples appeared no relation, meaning no
grading or no controlling.

2) Heart rate change at different postures:

Heart Rate changes at 3 postures: standing, sitting and
lying depending of body and heart works on the gravity.
We can observe “heart’s autonomous response”, even
under relatively milder changes of posture. Heart rate per
minute is lower in lying position, becomes higher in
sitting position, next in standing position.

3) Heart rate changes during exercise:

Although we know after the another program titled by
“cardio-respiratory system and health”, another program
of common basic practices, we can get a beautiful linear



line between exercise intensity (running speed) and heart
rate. Comparing two different graphs of trials of grip
strength relative to own ratings (grading) and heart rate
levels relative to running speed, students understand
differences of human expectation (grading of hand grip)
and body (heart) works.

“Autonomy of heart” is regulated by corresponding
changes of exercise quantity of whole body by dual
autonomic  nervous  systems,  sympathetic  and
parasympathetic nervous systems,

4) Direct observation of DNA extracted from cells:

We understand relation between our materials of our
body and cells, and our will/consciousness, autonomy
and observation & knowledge through this program.

VI. Conclusion

| contribute twice correspondences apart 5 years to
“Japanese newspaper column in Asahi shinbun named by
“the world of criticism” (2000“Human Body educates
life and brain” (Asahi Shinbun, December 19, 2000)) and
“My viewpoint” (2007.3.7:  Thinking of my body -
“Let us know the relation to myself!” (Asahi Shinbun,
March 7, 2007). Strangely it is most far from our life
system and our body and brain system, especially in
Japan, despite recent progress of life sciences.

It is difficult to explain our programs from aspect of
human understanding, especially in English. We human

being should know what is human being. Body knows all.

Do we know our body of nature itself? Now we have
learned knowledge with association of physical activities,
such as trials, mechanism of activity-dependent survival,
and an existence of “shape to move.” We shall keep in
mind to live as a man, whenever we could live through
life. That is the human life.

“BREMBPHETOT I L~HEABEDEGI R
TLERMVATLALDERERE (£0—)

BRIEFERRRZE - 7MY b—THREEVE—)

THR=-FEOREFXREEEDOKMIL T, RATEREMEL 5T
REAEERITBRBB EAD., KBEEROHDMETHE S fo,
FEREZRAE TERVWOT REAET) ZIFEAEFELT
WERWHAENKZICAZLTL %, BEVRERE. BLODEER
EIRDWTOHBIFEL FED L RROLHICHEATEEYE
DS Z TBoNEESTVWBEZ &) EBEEDVWTVLAL, F0
ER, PHICE>THREOREF., 'BAEEYTIL Y195
M1 EONBDIFICE>TWS, ER1 8FEMNS., —BHEIC—
BEOGRBEOIREZ. BRDEHELMHET LT OREEZRIE

NS, THAKENICIRNZ2B508F0EE, OFE - BEL
ZELTEMS THCHRIL: - THCAIR) ZRIBEDHE
UTIRABL., BEERZ "HHEE - @BRHPRE, AT
MmLice ™3, CERFZENICEY. ™5, 2&Tad b
ThSREDAEA ¥ THOEEDLEAH OBEZENELT
Wd, 2FD, MBOBREMBOFERZRARICRBL, RFER
DLR—hMEBBETESDERORNBRZERLI S TE
BWREERICT D, HOCRBOEREECMUBEDFLDTH
%O

AR—VEEHTHAS N2 EREE

XEZBEHLY 3 TFAOFAERNRIC,. EFHELZHO 2 8,
9 0. 512 6 AVITONBEETIE. RO AR—VERZ.
BNEE - BREEEZFOIGHAETILE L TERL., ZOERIC
DWTESRRKENS AVSARI N, EFHICIE. ZBITED
HOHORRERBD, DHM>TWS TOHD ) [ChHh>TWBHN,
PoTHRITRIEDIEHBWCE (B1 DELMEE). QLB
BEEHINHREHOEETRIDIE (BREEH) D218
BEFEFITER, CNSEAEORENS THhEE) 2REBIT 25
—45THd, TNoS5EZBELET, XFHICE. @ TBS) T
HOEIASHEERBICKELAWN THENASEDZEHEEOES
) EUTORVOREEOER (MIREREER) &, @F0
BHEOIVOLBBRRTOEBRE, BEVPEEREDOL SR TAR,
ELTORIEZBRDZERICA > TEHT I HEICESEDS
T3h (BEREESEEHGRE). TULT. OAN—0D L ZOHM
= (AR 2FBIT %,

BTAEVWS ABOFIHH S, cS 5EBZEALN. WIn
HBABNT 20RDODANEZRSTBDICRDERVN, SETR
BEENDERE > ABOAEHZRES2EBEAAEL TV,

FNZNOHRBICDVWTETW,

ORHMEENDO—BEZRD TZBZ DHDE"ERIEFELRS
ez, BEORTEBLTRONE S, 2HZ2ROVR> TES
TeRAEHAD20~100%D5EED ™DHD, TE>THT
B BSIELSIEDATSNBWV, ZDZENS DEH D7 EREE
BEGBIEZAMD, ERICHSEZENLTHLTHBIED
KIS ZRRESE S, Inid. RETOFEEPHMEICHT 2EX
LBOEICKEKEBYT %0

@iIBAH. BEA, HSEOBDUAICIIEELNHD UL
EHlC, ABIRENDBHFTE SO, ADhlcEDKSA
BEEH > TWIDOHEEBRS T2, BODERBPLELDMNESE
BIEL, BE}TDEESKRDIHNERTE, BYERICL>TE
BOELDBEENRIZ I EEMBIENTED, BEENMER
ICHZERDOFHICHIGHETE %,

CHAIRELESIEEZAZIFREREECROBE EHO
BEZEHBICONT, O - WREHAELT 255, —HRERE
T TIRAL HRBEGEZRODBEENH D, DI ENSE
BAEFICHT 2EEROEMA NI LEZBRIEZ, ZBHTE
BVYEEFHE b EUTABNDOELICEBVWEDD BB &
& ANBEVTORRDO IO DEGHOEEMEZRHS L. ;i\ P
IR & QOFEREEDF = v 7 BMEN G S HDRRIER
THBDIEZERIES,

@EFEESEEGORE AL vF. HR EF. HIIEC K
ZREMEBFEORREGE. BERANGEEOHAD (RA) A #Hilgz
SEHE T BRBICE > TWB C E 2 BRI E 5, RIRHERERO
VBT VNV BEBEDRNTEEDNAILEDD. DNADE
HHUDREY B, MIBHEE T B/cHD 5 ZHETHD.
ZOHEDREDEVRROEFRIFAANDEETHZILZERE
B, RREICANL Y FETV, EBICL20BHOE{LZR
D, ZORUERBETEFHSTIDBS N TEHHE UiKkT 208
HIEPHIEOKADNAZREL, EHOEEEEBIDESIC




DWITERIE S,

OHRBELEDSEDDOKHDEE THICkKREINDDHDA
ED (B8N RMEESS) OFEVY AL —Y 3V EEL, BX
DHEHIINSNIITERT 2D TIREL, BN ENESET
ZDEOBEZEBRELULNS. DIEEEDOER, 7—EV T,
AV VTRERKBRURBHN S, BROBEEZFICLILEZD
TRELTDIEUAEHFZESICDT 3,

o705 LDRREMEDBERF:

Y2 —%—POMEE & BRiIc. EBh U THEL EHEE
BRI DM SRV, Fe TH#H) NELRZHMBTRD-o>TLUE-
feDTlE. BITILTZHBW, BERAZARYICEMNERT 2HD,
HMEE LT, REEZEERIZ2EARAT/O7 S L%AIR L. 31T
FERL. BAULK,

I TOH D EER. TEFRE S DR EHEBERU.
THODEEDEEYELTDY AT Ly ODARIGEEEN S,
BABEE®D MHh, KhHBBOEEOFHERNIMENRTVNS
EEER, D EDS TBEICIIBEDIL—ILDNGH D, &%
Mz, A (D) THFCHETERW E, SISk, B
DRERNEBELTREETES | LWSHEEEBS,

BEROHREITITEBEL, BENDBDOESDAREZEIT
HDICHIEEFEE LFHMNICESZ 2 ETHHED 60 KO (E
BRICEZETVWSHE) OREZSISHL. FBMZ#EERS
Y 2EE. BYSEHHLETH S, HBEREEE(5IV/F)
DO—2 THRESEEmBIE) TR, - £B). FFTORLL Y
FEE), ERBNICL B OEDOEEOEE. AREEP AGHE
BETRHMES 5213 TR REICZNSE/ELTVWS Th5
121 ZERIE U TWB RN DRI, MEDISE & U TEEYT 5,

CHRROEFER (BEEE  IRIVF-—EL/HBECEHLLER
HHEE) 2T 2EFHH. ABPBIEEICL DEYICSIEH
ENBELEERY B,

AREBHORAD, 13 1 WIET B2 MY DFIH?. B
BREEHED ALNGRD B W\E 2~3 BFHIEE L TERE
ZHEOSTIEDANTLEZZWN, EWSZEILEFEHEDT DD
B0, ANEIDPREEEDLSICHLTVNBENICDNT, ThHED
TA7 I L BVWRECRENBEDICHE> TWS I &2 BT
L/TC\I\O

References

1. HBIEF, hoiE2BLT Tmy ZHD., EHNT,
TE@mAWDED £<)1 SHIP 74 —2ANTT &
hR,73-101.(2008)

2. BRIET e - Bk EFEREBHCERD TH
F1 ZERDT. XRRERCAX - #228F9 Tzh
NSDOHEBEHE— Thy OME, (SHEERE- %
KEFIR) HEE p.139-142, 2008

3. BRIEF "™H5E) EF B/BEEEORFKMNS 5.8
H#i#E 2007.3.5 7 FDER) .

4. HRIEF. HSEZHM-> TERATIHENHRE-
(#1) BAFAIL RS EEMEEEE TRFFR. 5 313
£(Mar) ; p.76-81, (2007 FE)IVEE TKFHE
lEBIT3 Ta8Es DEIE.

5. BRIEF. #& 6 (1), 5EZ 2 55E8B—A
NFEEDMIK EA e GBS IC & 2 ME]
b, 25-27, ERAZBHEESHREZMRER RRK

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

FHhR=, 2006.

HBEIET & 6 (2) B IRESH D HDIEE, " HEEL
TORR—=Y - BIREBFHE, 28-32, ERAES
HEFHRFARER BRAFHRS, 2006.
MBIEF BIKEESOME~4EHRI AT LANSKE
2%~% 2 [0 AME-#liE—8IKRTZ2D0YRF
LEZOMREKREFYE. mEES 7,299-306, 2006.
MBIEF BIKEESOME~EHGI AT LANSHEE
Z232~F 1 NEHERBERIVFRE—EHDOEE
LS - PEILE MEEZE 7, 105-110,
2006.

MEIEF. HSEZRZNEBTNICERLESD (A
) KD RIHE HEFHRE 494 58 (F
1846 A7H) 2006

MRIEF FEHLOMEBLFHEEH. FEELHF
BZZ 2, 168-175, 2004.

MREIET. HIKREHNEHHEIGY AT L~BOFR &
RAOMERFICHALGHEEREZO2FY ROV
~.ISAS =2 —X 282, 1-3, 2004.

WRIEBF. "YXFLELTOERS) S TVXF
LEUVLTDOREREEZD) . NE—Y 1TV 4,
2004.

MEIEF. BEDTA—RN\yIEHAITVADE
A TTrials & Errors DEHIC DA REFE D =D
BExzMBdITKR, KFEHEE 78, 5-15,2003
EITER,/\HEH LFIH BHESXF BN,
BEEAEIRHFRIET. EEFNMEERS LUK
PICRIFIHEZBFRICTHALU TH LS. AFEEF
78, 28-32, 2003.

MEIEFMRE || FAESERER 2MRREEE
i, ILEARESHORZE 1. FAREHOEGRT
HERE MiEoES S MIEER, AHhZHILAKNL
2 LIRS, "HEE UL TORKR—=Y - BIFEE), (R
RAZEAREBEERZMRAER ERAFZLHERS,
14-15,26,40, 2003.

MBIEFREZE ABMNILDIE~ARNLYFEEN
~ PNESHFEE 6 LELAEFHEEG-FHOT
DO Hdn & AB-(3) BARZA# 0, 59-78, 2003.
MEIEF. TTO0 FEZ24EZ2HDONEBEREET
%1 . Bl% 71,739-742/854, 2001.

MEIEF. BLFICHT2EHOHEE~EZTTVS
Z&-EHLTWSZ EIFEAEBRWELRTFADE
ENFTHB~. KEDRIFE 51, 694-703,
2001.

MBIET. £MBENSEZ 2 EHOEZ-SYH
OAE L EHOARE “FAF IV OEK-. &£
SEIHAEGHEZR/E 16 BHAX/N1XH =0 X
FRERIZFZRARAMRK 2000 7% 136-145,2001

BRIEF. "TRR—YVTELFER- 2] HiCOKEF
ZRRR) . BREEEFFRABHAZTFH 13 FE

HE#HZE 230-231, 2001.

HRIEF BooBE0 8, #BfEd % AR—
Ve BREE YA TR —RABEDIIBH-Ea
— X VBAIVRAODERBELTOHLHYELT
DER&E, ME—FRDOBRDERZHIT- XAEHK



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

B 74,119-126, 2001

MBRIET. & 21 HiICIcHIFZEE - AR—YD
EYay 21 #igicE T2 0ARFEOFREKREBE,
DORIBICEIFT. AEDEF 51, 48-52, 2001.
MRIEF. £aRENSEZZEHORE-FYH
ROKXEEEBDOERE “F1F IR DEK-. F
BEIHFXEGEEFR/E 16 BIHFX/NA XHZTI X
FRERAFZFRAR AR 2000 7% 136-145,
2001.

MRIEF "SHELHEVWOEZET, HEHE &
F] 2000 12 B 19 H TwiE,

MEIEF  AEaRENLEE - LDEOEREH SHE
B AR—YRZOEEHEMBNZ. 21 HigH
B AR—YRZEOISO—NILRAY YT —R 2]
ML EFE - AR—YRZORE 5 1 5=HAEK
BE2E 0 i ME~ HAKEFFERE S50
ERREFIEESR RE. P.24-33,2000 7%
Ehe

Atomi, Y. Why active life is important for health
and longevity?-From the studies of stress
protein and mechanical stress-. In Current
Reviews of Medical Science by Women
150-153, 1999.

MENETF. AORZHEOFER~E MO SHEE
T~ N7 - EHITEINS@BRETH B,
BEZHRD. REDRIZE 47, 825-832,1997.
MRIEF. KREFFH. EEe X~ L X-Hfah SEFE
XT-. EFEHFES, 1-4, 1996.

MRIETF. MRS FEYS - HIRKEYEDI S FHKE
BRZEEETSZ—I/O0&NIO0%ZD2RIT25
HEHRZ — RRAZHEZFHABEERLE
29 :1-19,1995.

FRIEF. FHHFA, BEHE— aB-7URIIY
FEMARIBICN T 2B EOY v ROVD. £
BEF 7, 76-84, 1995.

MEIEF. £V E > TOBRMWRM ZEZ 5. &
EEHF 7, 70-71, 1995.

MRIETF. MRS FEYS - HIRKEYEDI S FHKE
BRFEEEETZ-3/0ENI 0% D2RITEHK
BERE- BERAZHAEBZHHEFLE 29,1-19,
1995

MRIEF. BREFOIEED L & -MEYFERN
CEZADRHEN.- AEDRFE 44, 790-800,
1994.

MREIEF BFEfiek X5 BFISHERAR #
M5 OHIR 107(7/18) 11-268-269, 1993
MEIEF FEHERLSON DM EORE—FAH
KEOEBRFEVRATL BEFHR 371502
A9HZ). 1992



