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Etfects of  ph}'sica[ training  on  thermoregulation

and  peripheral yasomotor  in the cold
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  Environmental adaptabi]ity was  afTected  by somc

characteristics  and  abi]ities  of  each  individual. 
'['his

 time. wc

foeused on  physical titncss as  individuat facton This study

aimed  to evaluate  the change  of  acclimatization  to the cold

environment  by physical training and  to clarify  the

mechanisms  of  the change  from the N,iewpoint  of  thermo-

regulation  by the peripherah･asumotor. Subjects were  hea)thy
g ma]e  students  {21,6 years o]d)  in cxpcrimcnt  1 (Ex, 1}. Cold
cxposing  tests consisted  of  supine  rest  tbr 60 minutes  in 28"C
and  for 90 minutes  in experimental  conditions  {10 and  150C).
Rectal (Tr} and  skin  temperaturcs of  7 points, blood pressure,
and  heart rate were  measured  during Ex.1. Sub.'-ects performed
physical training cover 30min/tjinc. over  3 times,iweek)  for
about  2 months.  

'1'he
 decline of  Tr, which  was  seen  at 10"C

bcfore physical training {BPT). was  not  seen  after  physical
training (APT), And  Tr in tOOC was  significantly  higher

(P<O.05} at APT  than  those  at BPT, From  these results,

thermoTcgulation  to celd  was  improved by physical training, In

cxpcriment  2 (Ex. 2), 7 ma]es  {22.0 ycars o]d)  were

experimented  to c]arify  the mechanisms  of  the improN'ed
thermoregulation  by training. Thc proeedure and  mea-

surements  of  Ex, 2 were  thc same  as  Ex. 1 excluding  the

nieasurement  of a diameter et' blood vessel  (DBV) of  finger.
Furthermore, indiN'idual aerebic  capacity  (l,'r02max) siv'as

measurcd  on  t]ie other  day after co]d  expesing  test to estimate

re]ationship  betsveen physical fitness and  vasoconstrjction,

There was  u corrclation  between V02max  and  a dcctine rate  of

DBV  from base]ine. thc hjgher V02max  is, the laTgcr
vasoconstriction  is. Jn conc]usion.  it was  suggestcd  that ability

of  vasoconstriction  in the peripheral parts uf  thc body  was

improved by physica] training. which  led to the maintcnance  of

the core  temperature.
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  The immediate victims  of  the 1995. Hanshin-Awaji

Earthquake included 5,5e2 dcad and  41,527 wounded.  The

death rate  among  victims  in eollapscd  buildings was  purported
to be as high as 90%. Howevcr, wc  have no  way  to examinatien

how  the victim  got dead or  wounded,  except  for autopsy  and  an

interview witb  the bcreaved. IAve need  knowledge in detail
abeut  what  part ot' building or  furniture caused  casuaLty  and

hew  it was  occurred.  Thc objectjve  of  this study  is to evaluate
ofthe  human  body dumugc  caused  by the collapsed  bui]ding or

the inversion furniture duc to thc earthquake,  "le conclucted  a

numerical  simulation  for the human  body dainage, because it's
diMcu]t to perform an  experimcnt  on  a  huinan bedy, At the

first stage,  we  had investigated recerds  of  the casualties  in the
1995 Hanshin-As&'aji Earthquakc, and  made  clear  the typical

death pattern and  serious  injury pattern. Based on  these
findings, we  have devcloped the trial dummy  for human  body

da:nage measurement.  This dumrny which  is based on  a  crush

test dummy  ot' automebile  wjll  be used  in Iarge-scale fracture
tests  of  bui]dings. At thc  sccond  stage,  we  developed the

virtua[  dummy  for hurnan bedy  daniage eva]uation  as the

simulation  using  finite element  method.  Wh}, we  did it. we  can

conduct  the large scale  fracture test using  rca]  dumrny  rarely

und  thc simulation  is indispensable to estimatc  thc impact on
human  body. VL･le carried out  CT  scunncT  cxpcrirnents  on a

human  body  with  the sirnulation  for va]idation.

Tentative ideas on  the concept  of  physiological

polymorphism and  experimental  approaches

Mjya7aki,Y

Forcstry and  Forest Products Research lnstitute, Tsukuba.

Ibaraki. Japan

  PhysiolegicaL polymorphism  is an  jmportunt eonccpt  of

physiological anthropo]ogy.  Frem  the view'point  ol' population
bLology. it is thought that t]ie human  popuLation is an  assembly

of  pluraL groups, We  tcntatively thought  that physiologica]
po]ymorphism  is a concept  by which  we  could  try to explain

the traits of  groups frem the difTerences of  types  ei'

physiological functions. Although physio]ogical polymorphism
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is observcd  as a phenotypc. we  must  always  take into

considcration  three viewpojnts,  namely  1) genotypc as  innate

factor, 2> culture  and  environmcnt  and  3) phenotypc as a result

of modification  by eulture  and  environmcnt.  Ln the

physiolegical experimenta]  approach.  the absolute  value

mcasurement  of cerebra]  activity  and  autonemic  nervous

activity,  etc., and  elucidation ef  rhe mechanism  of

physiologieat changes  arc  vcry  important points. ""e have

carricd  out  an  experiment  using  the absolutc  hemoglobin

coneentration  of  the preftonta] region  by near-ini'rared time-

resolvcd  spectroscopy  as an  index. I]or catcgorizing  some

subjcct  groups. we  used  personality tests (Japancse version  of

Statc-Trait Anxiety Jm,entory (S'rAI), type A  tendency.  etc.)

which  are known  to reficct  genotypes relativcly.  As  a result.  we

found that prefronta1 activity  difured significantl},  between

high anxiety  and  low anxiety  groups, and  type A  and  type  B

groups. It is conc]udcd  that there is u  posslbility that

physielogical po]ymQrphism  can  be c]ucidated  by an

expcrimenta]  approach.
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  Bright light in duytime is impertant in our  healthy circudian

s[eep  wake  rh}Fthm,  [t has been thought  that it inereascs diurnal

alertness  as  direct infiuence and  improves nocturnaL  s]eep

quality through  melatonln  secrction  promotion aiid  core  body

temperaturc  E'al[ at  night. In erder  to investigaLe effects ot'

bright light exposure  on  otficc  workers,  we  conducted  two

experiments  in the ornce  used  everyday,  [Expcriment 1]/ 8

healthy subjects  were  exposcd  to the t"'o  lighting conditions

fbr4 wceks  each,  Tllurninunce at desk levc] was  kept at 750lx

jn L condition,  [n H condition  it was  incrcased to 2500 Ix tbr

2heurs in morning  and  l hour after  lunch. Subjeetive

alertness.  conccntration  and  mood  sho",ed  an  increa$e

tendency  in thc  afiernoon  of  H cond"ion,  [Experinicnt 21/ 4

healthy subjects  were  exposed  to the two  lighting conditions

same  as  expcriment  1 for 3 wccks  each.  Urinury melatonin

leN,el at  night  in the third weck  of  H condition  increased in .l

subjects. RectaL temperature  was  measured  in two  sub.iects and

the  circadian  parameters in the third  week  were  estimated  by

the cosinor  niethod.  Tn both sub.iects,  thc ump]itude  of  the

rhythm  increased in H  condition.  Thesc resutts  suggest  thut

bright light exposurc  can  improve productivit>, and  hcalth

status  of  oMce  workcrs  but further invcstigation is rcquired  to

conclude  the benctit of bright light cxposure  in the  universa]

ornceenx,ironlnent,

Influence ofintermittent  feeding and  fasting on

diabetic states  in OLETF  rats

Ogino, T.i], Kouda, K,:'. Nakamura, II,;L Sone, Y.T)
i)
 Osaka City IJnix,ersity, Osaka. Japan

i)
 Kansai Medica] Univcrsit>,. Osaka, Japan

i)
 Hamatnatsu University SchooL of  )L(edicinc, Shizuoka, Japan

  Food  restrictien  is known  to be effective  in the therapy  of

type  2 diabetcs, however, the efTect  of  the pattern of  food

supply  has not  bccn studied  weLl  previously. In this study,  we

investigated the effect  ol' intermittent feeding and  t'asting en

diabetes in Otsuka Long-Evans Tokushjma Futty {OLETF)
rats, an  animal  medel  for obese  type 2 diabctes in human,

  Five-wccks-eld ma]e  OLETF  rats  were  randomly  al]ocated

to thrcc groups: AL, fed ad  Libitum; IE provided access  to food
eN'ery  other  day; and  LDE  provided with  a  limited daily food

aHotment  of  6U%  of  that eaten by the  AL-fed animals.  Dajly

food intakc was  measured  every  day. Bod>, weight  ik'as

measured  oncc  per "'eek.  At 20 weeks  of  age, they  were

examined  f'or plasmu glucose and  insulin lcvcls in Oral glucose
tolerance test (2 g/kg OG'1"I'},

  lnterniittcnt 1'eeding and  fasting causcd  a  reduced  body

weight  gain as  weli  as  LDF  compared  to AL, Levels  of  serum

g]ucose and  insulin in OGTT  were  significantly  decreased in

]F and  LDI; compared  ",ith  AL. Although there was  no

signillcantly  dLfTerence, g]ucosc totai area  under  the curve

(AIJC) in OGI''I' of  IF showed  the tcndency  lower than  that of

J.DF. On thc ether  hand, IIbAlc of  TF was  significantly  higher

than  that of  LDE  These results  suggest  that IF and  LDF  has

the diffk]rcnt etTcct  on  g[ucose metabolistn  in type  2 diabetes.

Individual variations  of  physiological and

subjective  responses  under  fioor heating and

convective  heating conditions
Ohnaka, T.

FukuQka  Wemen's  University. Fukuoka. Jupan

  Fifteen young females (21-23 years) participated in this

cxperiment,  They  werc  askcd  ubuut  complains  ot' unusual

coldness  in daily life and  gix,en the score  of  unusual  coldness

{SUC}, They  worc  O.8 clo  clothing  and  exposcd  to tvvo kinds of

heating condLtiens  which  were  produced by a  fioor heating

(FH) and  a  eonvectis,e  heating (CH)  systcm.  Ibr 60 minutcs.

The  thcrmal  conditLons  of  FH  wcrc  IS and  20"C  of  uir

teniperature (M)  wLth  26. 2S and  30'C of  fioer temperaturc

(FT). That orCH  was  23 deg C M  with  18"C FT. fympanie
and  skin  temperatures.  heart rate.  blood pressure. t]ierma] and

comfort  sensations  were  recorded  durlng the experiments.

Hcart rate  variability  (HEUvJ} was  measured  using  a  ches"ead

cardiogram.  and  a HF  component  and  a HFiLF  ratio  were

ealculated  every  lO minutcs  during the experimcnts.

  
'rhermal

 comtbrt  wus  not  obtained  in thc conditions  of  FH

at  1g deg C AT. All subjects  obtained  thc whele  bDdy thermal
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