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Speciallecture Homeostasis of  Circulatory System
             Maintained bv Transferome                        -
Kazuo TANISHITA
Department ofS.i,stem Design Engineering, 1<kio Ciniversity

  The f'unction ot' living system  is maintained  by
cardiovascu]ar  systcm,  ",hich consists  of  various  scale of

vascular  nctwork,  from large yessels  to micro-yesse]s,  This
multi-sca[e cardiovascular  systeni contributes to supply  and

discard substanccs  ",ith wide  range  ofmotecular  ",eight in the
indiyiduaL cell  and  tissue, Such an  integrated systern ofblood

flow and  rmass transler is referred  to as 
"trangferoTnc"

 in thc
living system,  Thc statc  of  homcestasis may  be described by
the transferome, To understand  the fimction ofliving  systcm,  it

is very  iniportant to have an integrated view  of  Transferomc

instead of considcring  thc localized phenomena. Unfortunatety
we  have never  dei,eloped the new  field ef transferomc at

present, but the definitely need  the cross-disciplinary  approach

to have a integrated view  for transferome.  The  cross-

disciplinary appreach  ofphysielogical  anthropology  cffScctivcly

contributes to the dei,elopment of  new  fie]d such  as  thc

intcgrated view  to the homeostasis.

S-1 Significance of  Brain Actiyit}' Measurement  by

       means  ofAnimal  Experiments

HajimeHARADA

LahoiutoJo, qf'Ergonomics, Department (zflndttstrial  Design,

ft)hoku Instiiute of llichnologt,
  Hippocampus  which  is in the limbic systcm  is introduccd as

an example  ef  brain activity  measurement  of  the animal,

Hippocampus  has been known to reveal  the meehanism  of

mcmory  and  epi]epsy.  The hippocarnpi of  rabbits  subjected  to

dai]y c]cctrical  stitnulation  has been used  as  the model  of

epilepsy  so  callcd  
"kindled

 hippocarnpus",

  Theta rhythm  occurs  in the hippocampi of  rodents  such  as

rats  and  rabbits  when  thcy are  awake  and  are  focussing on

somcthing.  Howcver, theta rhythm  desynchronizes and  EEG

spikes  (interietal spikcs) occur  in the kindled hippocampus.
Interictal spikes  are found to be inhibitory EEG  spikes and

they  serve  as  a  protective mcchanistn  against  seizure  in the

kjndled hippoeampi. Long-tcrm potentiation has been

considered  as one  of  the  candidates  tbr the memory

mechanism  and  ure also observed  in slices  from human

hippocampi removed  from thc cpitepsy  patient, Human
hippocampal neurons  in vitre show  similar activities to thc

rodent  cells.

  Brain activities obtained  from thc animal  experiments  are

chosen  as variables to explain  the mechanism  ofbrain  functien
ofhumans.  In the field ofphysiological  anthropology,  in order
to understand  the  mechanism  of  brain functions such  as

emotion,  consciousness  and  mind  the  process of  brain

evolution  is an  important factor. It would  be essential  to

cxplain  the mechanism  of  responses  obtained  from human
subj  ects  togcther  with  the  results  of  anirnal  experirnents.

S-2 Observing  Brain Actiyity, through Neuromagnctic

       Brain Responses

Kentaro KOTANI

Rtctftty tij'Engineering,  KZinsai Univeii'it.p

  Magnetoencephalography  (MEG) is a method  to measure

neuromagnetic  activities  generated by thc excitement  ef

neurons  in the brain. The method  has been developed as a non-
invasiye technique for imaging brain functions. This

presentation intToduces general characteristics  of MEGs
comparing  with  other  imaging techniques such  as  functiona]
Magnetic Resonance Imaging (fMRb and  Position Ernission
Tornography (PET), and  two joint studies in our laboratory
with  two other  institutes using  122ch whole-head

neuromagnetometer:  (1) Visualization of recovery  processes
from hemiplegia using  mirror  thcrapy  using  movement  related

brain ficlds and  (2) MEG  measurement  from dyslexic children

while  perfbrming oral  reading.  The first study  mcasurcs  ME(]s
during performing rehabilitation therapies including mirror
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therapy to explore  the effective  rehabilitation  scheme  in terms
of  neurophysiology.  The  second  study  focuses on  inferior
temporal  gyrus posterior, where  distinguishing activities  can  be

observed  between control  and  dyslexic childrcn  performing
recitation.  As a  conclusion,  strength  and  Limitations of  the

MEGs  for observing  brain actjvity  were  discussed a]ong  with

thc ficld of  physiological anthropology.

S-3 Neurat Substrates Underl}'ing Different Emotions

       using  fivrRI

Jin-Hun Sohn
Dqpt. ofPsyehotogy 7)ie Bffain Research I}istitute, C]htin.ana}n

NIitional Clhiversitv              '

  The presentarion describes what  would  be benefit of  using

fMRI for the study  ofphysiotogical  anthropotogy  fic[d, and  the

main  findings fi'om the studies  of  emotion  and  cognition  using

fMRI jn my  lab. Specifieally the fo11owing tepics will  be
addrcsscd/

  1 ) How  does fMRI work?

  2} Identificution of  the neuTal  substrates  associated  with

basic emotions  tioM sadness,  anger,  disgust, t'ear etc,),

  3) Identification of  the cffbct  ot' cxposure  of  the forest
landscape on  human sensibility.

  4) Application of  fMRI for cmotion  and  cognitjon

researches.

  In conclusion.  brain mapping  method  with  fMRI would  be a
very  usefuI  and  strong  research  method  in the field of

physiological anthropology,  especially for aflect and  cognition

which  are  mainly  genetically determined. The  researches  done

in my  lab showed  that diffbrent neural  substrates  are  involved
among  different cmotiens,  Bctwccn  positiye cmotions  {i,c., joy
and  humor), the function of  same  brajn areas  associated  with

both positivc emotions  turned  out  different and  the

involvement ofneural  areas  in between them was  different.

S-4 Significance and  Problems  of  Brain Activity

       Measurements  by using  fMRI  and  MEG

Ybshiaki KIKUCIII

7big.Jo Metizv)olitan UnivetTity Graduate Schoot oj' Hufnan

Health Science

  Recently, the non-invasive  brain measurements  such  as

fMRI (functional magnetic  resonance  imaging), MEG

(magnetoencephalography) and  NtRS  (near-infrared
spectroscopy)  have been developed and  ayailable in a variety

of  rcseareh  fields. Among  them,  the brain regions  could  be
well  estimated  by using  fMRI  and  MEG  which  havc relative
advantage  of  respectively  high spatial  resolulion  and  high

tempora]  reso[ution.  By  using  MEG,  we  have suceeeded  in

carrying  out  multi-dipole  estimation,  with  specifically  high

temporal  resolution  of  3.6msec in average,  of  rnultiple  brain
activity  related  to auditory  discrimination. However, the time

range  covering  the brain activity is ]imited up to 1 sec. [n

contrast, fMRI including its event-rclated tcchniqucs has a

comparativety  low temperal  resolution  (>1000msec) as

compared  to MEG,  However, jt can  cover  wider  time  range

(several 10sec or  1min), then  is effective  in wide  research

fields on  usual  cognitive  and  emotional  states,  compared  to

MEG.  Therefore, we  should  use  or  cornbine  these techniqueg

by undcrstanding  thcir characteristics  and  by constructing  the

brain modcl  to bc clarified.

1-1 Interaction with  SNP  AIIele in Multiple I.oci

       Contributes to Humall  Skin Color Diyersity (1)
Sumiko ANNOi).  Takashi ABE2), Koichi SAIRY03), Susumu
KUDOL),  1leLkoji YAMAMOT04),  Koretsugu OGATA4)  and

Vlj ay  K. GOEL5)

1) Sehoot qf' Engineering, Shibaura lnstitute of 7lechnologr,,
4  TV2e lahomton, for Researc'h &  Devetcu)ment qf'Biological
Dataha,ye.y, Ntitionat Institute tif aenetics, 3Y Ricult.v fif

Medicine, 77ie L,niversi4, qf' lbkusltinta, 4) Shimadeii Bioteeh,
Shimadeu Corpoiution, 5J Department  of' Bioengineering,

College c?f'Engineering,  Universit.v qf'71)ledo

  Our gtudy  aims  to clarify  molccular  basis of  human skin

eolor  diversity and  investigate environmental  adaptability to

ultraviolet  irradiation in order  to predict humall health risk

infiuenced by seN,ere  environments  in the future, Samples

obtaincd  t'rom 122 Caucasians living in Tbledo, Ohio  were

used  for DNA  extraction.  DNA  was  used  for SNP  genotyping
vs,ith the tcchnology of  MasscodcTM systcm  that involves the

two-step PCR amplification  and  compriseg  a p]atform
chcmistry  of  clcavablc  mass  spcctromctry  tags. Thc  rcsults  of

the SNP  genotyping show  that SNP allele  in multiple  loci ure
related and  suggest  high possibility of  linkage disequjtibrium.
Our study  plans to collect  data on  other  ethic  groups in order
to analyze  correlation  between SNP  allele  in multiple  loci and
identify loci associatcd  with  human  skin  color  diycrsity. Our

fina] goal is to c[aril'y  interactions between atmospheric

environmcnts  using  rcmotc  scnsing  data and  SNP  allelc

frequency.

1-2 Diurnal Rhythm  of  the Lipid Metabolism  in Rats

Shigeru SAEKIi), irbshimi
 SOMEYAi),  Azumi

YdLMAGISHIi'i), Chcol-Min  KIMiL  Akemi  Hosoda'), Tomoe

OGINOtL  Dong-Ho  K[Mi' and  Nbshiaki SONEi)

ij School qf' Human  I.41Zi Science, Osaka  City Unii'ersiO･;

2) Fkecttlc}, qf'Education, .4t't  and  Science, lhmagata C,'nivet'sit.v

  The present study  was  undertaken  to examine  the diurnal
rhythm  of  lipid metabolism  in rats. Although the plasma and

hepatic cholesterol  concentrations  in the dark period were

simi]ar  to those  in the ]ight period, the hepatic mRNA

expression  of  HMG-CoA  reductase,  the rate-timiting  enzyme

of  cholesterol  biosynthesis, was  significantly  higher in the durk

period than  in the light period. The hepatie mRNA  expressjon

of  cholesterol  7a-hydroxylase, the rate-limiting  enzyme  of  bile

acids  biosynthesis, was  also  significantly  higher in the dark

period than  in the light period. Changes  in the hepatic inRNA

expressions  ot' nuclear  receptors,  liver X  receptor  (LXR) and
farncsoid X  reccptor  (FXR), which  are  transcriptional factors
of cholesterol metabolism,  were  consistcnt  with  thosc in thc

hepatjc HMG-CoA  reductase  and  cholestero]  7a-hydroxylase
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