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Abstract Thc methodology  of  physiologica] anthropology

has been dcfined in the capacity  of  an  independent academic

field by five keywords: environmental  adaptability,

teehnologicat  adcrptabilitv. , ph.vsiological polymorphism,
whole-hod.v  coerdination  and  junctional potentiali4J, cleaTly

suggesting  the direction ot' approach  to human  beings in the
fic]d of  physiologicat anthropology.  RecentLy. these keywerds
huvc attracted  a  great deal of  attcntion  from physiological
anthropo]ogists  in Japan, Physiological anthrepology  is based
on  a bie]ogical framework, From  the vicwpoint  of  biology, it is
essential  to discuss the biolegical function efhuman  behavior.

In this brief conceptual  manuscript,  the biological aspects  of

physiological anthropolegy  are  discussed in relation  te the five
keywords. J Ph)'siol Anthropot Aplpt Htiman  Sei 24(:l): 23J-
235, 2005  http:/!www.jstagejst,go.jplbrowserjpa
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  fechnological aclaptabitit.v concerns  a wide  area  of  our

artificial environment,  Cities, housing, computers,

transportation, telecommunications,  sophisticated  information
systems,  etc, are indispensab]e for modern  life, In the not se

distant future, man  may  cven  have to adapt  to tife in a space

station.

  Living organisms  are at a]1 tinies exposed  to some  kind of
strcss.  Hewever, man-made  cnvironrnents  contain  new  stress-

inducing e]ements  that wcre  not  present in our  natural

environment  in the past. The author  believes that the

impTovement of  intellect that accompanies  the develQpment of
the cerebral  cortex is a strategy  in human  evorution  and  that

this also forces us  to adapt  to increasing techno-stress

(Iwanaga et al., 2005). In this paper, the meaning  of  thc fivc
keywords ofphysio]ogical  anthropology  and  how  thcy  rclatc  to

each  Dther, fbcusing on  the biological functiens of  human

behavior, will  be discussed in order  to show  the futurc
directionsofphysielogicalanthropology,

2. The Special Nature of  Physiological Anthropology
as  a  Natural  Science

1. Introduction

  The highly developcd state  of  our  cerebrat  cortex  has
enablcd  us  to develop the scicnec and  technology  that fbrm a

vital  part of  modern  society, These typcs of  strategies  for our
survival  and  prosperity are  special  featurcs of  humans  and  are

not  seen  in other  species.  Clothing, housing and  tcchno]ogy  are

concrete  examplcs  ofour  cuttural  adaptation. They  help protect
us  from a  harsh cnvironment.  enable  us  to sct  up  a  stable  food
supply  and  have vastly  improved the overall  quality ofhuman
life, IIowever, this aTtificially created  environment  has now

become a threat not  onLy  to man  but also to other spccies.

Science and  technolegM  our  chosen  survival strategics,  now

require  that we  makc  further adaptations  (Baker, 1984;
Iwanaga et  al,, 2005). Physiological anthropo]egy  ca]ls  this

type  of ability 
"technolagical

 adaptability;'  a  factor that will

have a significant impact on  thc future life environment  of

human beings,

  A goal that physiologica] anthropology  shares  with  ether

natural  sciences  is to cxplain  observed  phenomena  and  build a
universat  methodolegy.  Physiologjcal anthropotogy  is relatcd
to physical anthropology  and  is based on  human biology,
Therefore, it must  confbrm  to thc methodologies  of natural

science  and  biology.

  The  empirical  facts of  physiological anthTopology  consist

mainly  of  physiological data obtained  from phenornena
observed  in the ]aboratory, These empirical  data must  be
accurate, objective  and  universal  in order  to centribute to the
building oftheory.  The objective  ofphysiolegical  anthropo]egy

is to assemble  such  ernpirical  evidence  to build a methodology
as  part of  humun biology. Consequently, empirical  facts
observed  under  special  circumstances  that cannot  bc
generalized and  subsumcd  into the  theory  would  not  be helpfu1
in contributing  to the scienrific  structure of  physioiogical
anthropology.

  However, compared  to othcr areas  of  the natural  sciences
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such  as  physics, chemistry,  mathematics.  ctc., it can  be theught

that the methodology  of  physiotogical anthropology  has

various  difi'erent unique  faccts,

  Thc first differing aspect  of  physiological anthropotogy  is

conccrned  with  the features that relate  to biolegy. Living

organisms  differ in many  diflbrent ways.  Living organisms,  in

the process of  evolution.  have differentiated in many  difTerent

directions up  to the  current  day, And  within  the same  species.

as individual specimens  or  in groups, they  have come  to havc

widely  varyjng  functionul, morpholegical  and  behavioral

characteristics,  This typc  of  diversity cannot  be observed  in

other  arcas  ofthe  natural scicnces  such  as  physics.

  Thc  second  different aspcct  ofphysiological  anthropology  is

that the objects of  study  of  physiologica] anthropology  arc  we

ourselves,  human beings, which  have unique  physiological

functions compared  to othcr  animats  in naturc.  In short, this

refers to very  highly deve)opcd mental  abi]ities  and  it is

impossible sivhcn  studying  human  beings in a comprehensive

way  to ignorc the existence  of  these unique  abilities.  Such

abilitjes  as  communication  based on  languagc and  dai]y life

based on  technology  cannot  be found in any  other  species  of

living crcature.  In addition,  these highly adx,anced  mental

abilitics  together with  the biotogical value  judgment of

emotion  form the complicated  human  nature  of  
L`kansei"

 and

`Pleasantnessii.
 This is the rcason  why  they  huve become a

major  thetnc or  investigation for physiotogica] anthropology,

aLthDugh  little attenlion  has been paid to them  in the arena  of

natural sciences  (Suto, 2000}.

  In addition, in order  to understand  the uniquely  complicated

human  naturc,  it has atso  been necessary  te consider  society

and  culturc  thut are norma]ly  not  taken  up  by the natural

sciences.

  According to the discussion described above,  3uch  effbrts  of

physiologica] anthropo]ogy  can be seen  te be natural and

reasonable,  because physiolegical anthropology  Ls an  arca

foeused on  the understanding  ofhuman  nature,

  This cndeavor  by pbysiologicai anthropology  to achieve  u

greater understanding  of  human  beings is not  limited to simply

achicving  a  better undcrstanding  of physiological mechanisms

and  arrii,ing  at a  bctter grasp of  their functions. Although

based on the natural  science  or biology, physiological

 anthropology  goes beyond the study  of  physiological

 rnechanisms  as  such  and, within  the surreunding  matrix  of  the

 environrnent.  culture  and  society,  seeks  to study  how  thc

 human spccies  continues  lo cxist  and  to explore  the nature  of

 hutnan existence,

3. Physio]ogical Anthropolog)' and  the Methodology of

Biology

  Physiologjcal anthropology  is bused on  the theoretjcal

structure  ofbiology.  Thus, its theoretic structure embodies  the

bioiogy of  the hurnan specics.  
'I'he

 basic aim  of  this

methodology  of  biology is the cxploration  of functions retated

to the behavior ofliving  creaturcs. Put another  way,  it seeks  the

answers  to the question, 
`'Why

 does a specific  bchavior exist?"

(Here, the temn  
"behaviori'

 is used  in the broad sense  of  the

word  and  is used  to refcr  te any  and  all activitics of  the body

that can  be observed  in an  objective  way).  In other  words,  the

aim  of  physiological anthropology  is to explain  human

behavior from the vicwpoint  of physiological mechanisms

making  it possible to clarify  the rQLes  of thc related  biological

functions.

  The function of  biolegicaL behar'ior consists,  in general, of

"behaN,ior
 that contributes  to the surviva]  and  reproduction  of

the individual (narrow]y defined)" and  
"behavior

 that

contributes  a usefu] cffk]ct  for the organism  (widely defined}".
However, vt'hen  it comcs  to human  beings living in modern

society,  there arc  many  cases  where  it is vcry  diMcult to clarify

the functions ef  spceific  behavior. Thus, where  should  human

behavier-related functions to be studied  by physiologica]
anthropology  be sought?

  One  approach,  when  therc is empirical  evidencc  that cannot

bc cxplained  in terms  of  such  concepts  as 
"bchavior

 that

contributes  to the survivul  and  reproduction  of  the  individual"

and  
`'behas.ior

 that contributes  a  usefu1  cffect  for the

organism".  would  be to cxclude  such  ernpirical  evidence  from

an  ob.iect of  physiolegieal anthropology.  If this approach  is

used,  Dn  the surfacc  ut least, this might  be seen  as  being

cenfining  and  as narrowing  the scope  of  physiological
anthropo[ogy.  However. for the purpose of  building a  unique

mcthedology,  this approaeh  can  be thought to bc nermal  and

propcz However, the empirical  evidence  of physiologieat
anthrepology  concerns  thc physiological mechanisms  of

human  beings. Thus, a  more  reasonable  approach  would  be to

take the position that physiological mechanisms  indicate a
"usefu1

 benefit to human  beings" originally.

  IIowever, thcrc is one  more  very  important problem to bc

dealt with:  A  vcTification  of  the 
`:uscftLl

 effect  to human

beings" is not  always  found in relatiN,ely  short  periods of timc.

There are  many  cases  where  it is very  diMeult to concludc

 what  is "usefu1"
 and  what  is "not

 usefu1".  However. accerdins,

 to biological methodolegy,  the funetions of  human behayior

 can  be intcrpreted with  reference  to such  theoretical concepts

 of  biology as  
'`adaptation"

 and  
LLcvelution".

4. The Biotogic2t Functions  of  Human  Behavior  and

the Keywords of  Physiological Anthropoleg}'

  Physiological anthrepology  is based on  the view'point  of

studying  human  behavior as  being based on  physiological
mechanisnis.  These bioLogical functions. based on  behavieral

physiological mechanisms,  produce some  usefu1 effect  fer the

organisms.  Thus, as  a result,  they  arc  perceived as  being a  t'erm

of  
"adaptation."

 XNFhen considcring  the above,  it is only  natural

and  quite Lrmderstandable  that  such  key words  of  physiologica]
anthropology  as  

"`envirvnmentai

 adtu?tahitio,"  and

`ttechnoiagical

 adaptahiliA.  ,ii are used.

  tn order  te undcrstand  
"behavior-bascd

 physiolegical

mcchanisms"  as a biological function, it is nccessary  to grasp

NII-Electronic  



 

Japan Society of Physiological Anthropology

NII-Electronic Library Service

JapanSociety  of  Physiological  Anthropology

lwanaga,K  ,J Phl,sioiAnrtJropot ilptpl  Hifman Sci, 24.' 23 12S5,  2005 233

the various  physiological functions as  systems  that exist  at the

 individual's level. Putting this mattcr  another  way,  in a  casc

where  the various  physiological functions are  perceived as

independent phenoniena. the biologica] function cannot  be
understood  or  else there is Likely to be a large possibility that a

mistaken  interpretation and  understanding  of such  phcnomena
may  occun  This is refiected  in the meaning  ef  the term.
`'}t,hote-botbJcooidinationl'

  If this 
`[behavior-based

 physio]ogical mechanism"  is thought
of  in tcrrns ef  being a  biological function that contributes  to

adaptation  and  evolution,  then  it is impossibte to ignore the
existence  of  a  ]atent physiologica] function. Putting this in
diflbrent tcrms,  these considerations  lead to the conccpt  ef  the

changc  over  time  of  the physiologicat mechanism  as  being
accompanied  by the appearance  of  a  lutcnt physiological
function. This teads to the matter  of`Yitnctionai potentiatit.v".

  In addition, the accomp]ishment  ofa  biological function ofa
behavior-based physiological mechanism  is a form of

adaptation,  Thus, it is not  possible to ignore the wide

variatians  of  these  forms of  adaptation  in relation  to

environmental  factors, In other  werds,  the question of  whether

the bchavior-based physiological function is bencficial depends
on  its relationships  with  environmental  factors. This is
expressed  as 

'`ph},siotogical
 pol.vmorphismj'

  As  can  be sccn  from the above,  thc five keywords suggest

the methodology  of  physiological anthropo]ogy  discussed with
regard  to biological function, briefiy and  comprehensively,  In
other  words,  tbese terms  have bcen positioned as  main

elements  of  the structure  of  the theory of  human  biology thut
underties  physiologica] anthropology.  Thc author  believes that
hencefbrth, there wil]  be a need  to rapidly  ¢ larify the entire

eenfiguration  of the under]ying  strueturc  of  the methodology

and  to establish guideposts for all indiyidua] study  projects,

5. The  InteiLre)at;onships ef  the Five Kev"'ords                                   v

  Concerning thc five keywords ofphysio]ogical  anthropology

that were  explained  above.  
'`ph.),siotogical

 polymorphism;"
'`whole-bo4v

 coordination:'  
`ifunetional

 potentiatity;'
`'environmental

 adaptahiiity"  and  
`+technological

 aduptabitity",

it is very  diMcult to expruin  each  ofthese  keywords separately
without  involving any  of  thc others  because thcy aLl have close
intcr-re]ationships. Especially in the case  of  

L`environmental

aduptabitity."  and  
'`techno-adaptabilit.1,;'

 it is possible to

positien them  as  ranking  above  the other  three key-'ords.
Thesc two  keywords express  an  essential  characteristic  feature
of  the human species  in their long process of  evolution  up  to

the present day and  can  be said te relate  to a methodology  that

underlies all of  anthropology,

  Taking this meaning  jnto consideration, the author  feels that
no  matter  -'hat  keyword is considereq  it is critical to

understand  its rclutionships  with  the othcr  keywords and  its
relative  positioning.

  Tn the case  ofph.vsiological  polymorphistn. as  a phenotype
of  human  physiologica] reactions,  the terni is used  to refer  to

the existencc  of  many  diffl]rent types  of physielogjcal
phenotype that exist  within  a given group. In addition,  the

human  physiological reactiDn  as  a  phcnotype consists  of

interaction between multiple  physio]ogical mechanisms

(whoie-bodCl･' eoordination).  And  within  these multiple

physiotogica] rnechanisrns,  somc  mechanisms  are  observab]c

and  somc  are  not  observable.  However, in the proccss of

adaptation,  the non-observable  mcchanisms  change  to becomc
observablc  and  form a  new  biological function Vimctional
pvtentiality). rt is possible to understand  that the ditferent
content of  whole-bod.v  cooldination  and.fitnctionalpvtentiatity

causes  sevcral  physiological phenetypes (plp,siotogicat
polymorphism). In additien,  based on  many  diffbrent
envjronmental  factors, the changes  in content  of  whole-hod.v

cootdtnation  and  fanctional potentiatio. , can  bc perceived as

physiolegical mechanisrns  of  envitvnmentat  aday)tation  that

rcpresent  usefu1  changcs  for survival in a  givcn cnvironment.

Concerning the terni technoiogical  aduptability,  it is used  in
relation  to the general category  of  envirvnmental  adoptation,

espeeially  in the casc  of  adaptation  to man-made

envlronments.

6. Menta] Stress and  the Keywords  of  Physiological
Anthropologr:

  Tt can  be thought  that there are many  ditTcrent approaches  to
the subject  ofthe  technolagicat  adoptabili4,  ofhuman  beings.
However, the author  is interested in physiological reactions  to

menta[  stress. In this case,  mentat  strcss  can  be assumed  tD be
techno-stress  resu]ting  froin the interrelationship between the
sophisticated  human intel]ect and  the technoLogieal  support  of

life. The author  and  colleagues  defined "tcchno-stress"

 as  not

only  stress owing  to inadequate human-machine interface, but
a]so  stress  owing  to the complexity  of  daily life systerns

supported  by high]y advanced  technology  <Twanaga et al,,

2004).

  As  an  appreach  to this type  of  mcntal  stress,  the central

nervous  system  as  an  entity of  rnental  activity  and  thc
fotlowing reactiens from related  pcriphera] organs  eould  be
dealt with.  The  foILowing is an  example  efa  study  of  menta1

strcss  based mainly  on  changes  in bLood prcssure and

circulatory system  indiccs,

  Many  studies  conceming  rnental  stress  have been rcported

and  as  an  experimental  setting for stress,  mental  arithmctic

tasks and  color  word  tasks, ctc.  have been used  (Croplcy ct  a].,

2002; Gregg et al.. 1999; Gardc et al., 2002; lwanaga ct  a]..

2000; Kop  ct a]., 2001), lt is wclL  known  that concernjng  the

physiological reactions  to these types of  mental  stress,  therc

are  large diflbrences in results depending on  the type ofstress

used  and  on  individuals (Iwanaga et al., 2000; Lawler et al,,

2001; Melis and  van  Boxtel, 2001),

  Ring et al. (2e02) found that severar diferent types of

physiorogical reactions  to tnental  arithmetic tasks based on  the

contr{bution  of  thc change  in cardiac  output  and  total

pcripheral resistance  te increase in blood prcssurc. According
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to their repert, there -ns  a risc  in bLood pressure in responsc  to

mental  arithmctic  tasks that resulted  in an  increase in cardiac

output  in one  group, and  atiother  in total peripheral resistancc,

Thc  degree to which  these factors contributed  to increase in

blood pressure changed  with  time altotted to carry  out thc

mental  arithmetic  tasks. Bongard  et al. (2002) found that

cardiovascular  reactivity  to mental  arithmetic  tasks of  second-

gcneration Turkish migrants  in Germany  was  affected by

differences in their levels of  acculturation  to German  society,

In their report.  highly acculturated  groups showed  ]arger

responses  of  hcart rate, cardiac  output  and  totat periphcral

resistance  than less accutturated  groups.

  Thesc reports  dealt with  cardiovascular  reaction  to mental

stress as  the coordination  of  blood pressure, cardiac  output,

total pcripheral resistance  and  so  on.  The  implications ef  these

studies  ure  significant when  exainined  in terms  of  the five

keywords of  physiologieal anthrepology  becausc they tried to

clarify the variation  of  reactivity  and  thc effects  of

acculturation  and  genetic factors on  it. Thesc reports  werc

almost  all designed w'ith  the aim  of  seeking  risk  factors relatcd

to heart disease. However, from the physiologica] anthrDpology

standpoint  of  technological  aduptabili4J,  more  advances  in

these types ef  studies  can  be anticipated.

  Currently, the author  and  eolleagues  also  use  mental

subtractien  tasks, etc. as  an  experimcntal  model  of  techno-

stress  to cxarnine  technological  aduptabilit.v  related  to

physiological polymorphism (lwanaga et  al,. 2004, 2005).

Based on  our  results, it has been shown  that there are  severat

types  ot' cardiovascu]ar  reactivity  to  mental  tasks based on  the

different contribution  of  changes  in cardiac  eutput  and  total

peripheral rcsistance  to riscs in blood pressure,
  Henceforth, the infiuence of  mental  strcss on  the

 sympathetic  nerves  ef  thc heart and  the peripheral vessels  will

 be evaluated  quantitativcly and  physiologicat modcls  of  these

 stress-induced  responscs  including the eardiovascular  system

 are  being built frDm the vicwpoint  ef  ii,hole  botl}, cootdination.

 In addition,  we  think thut there is a nced  to clarit'y  the role  of

 differcnces in the  duration of  expesure  to techno-stress  and

 gcnetic and  cultural  background efTects.  etc.

7. WhattheFiveKeywordsIndicate

  Up  until  the present time, among  studies  in the urena  of

human  scicnce,  it is thought  there have been relutively  few

studies  that have fbcuscd on  individual differences and  the

diversity of  human  beings from the viewpoint  of  individual

biology. Originally, in the area  of  biology, thc existence  of

polymorphism  has been virtually  omnipresent  and  the human

spccies  is no  exception, The  studies  of  polyrnorphism arnong

human  beings, as  represented  by successes  in the analyscs  of

the human  genome,  have dominated genctic po]ymorphism
studies.

  However. from the standpoint  of  anthropology  that sceks  to

discover the interptay ofthc  three sourccs  ofbasic  influence Dn

the exjstence  of  the hurnan species,  environment,  gcnetics and

culture,  thc elucidation  ofphysiological  diversity as  phenotypc

and  relatcd  mechanisms  such  as  whoie-bod.v,  coordination  and

junctional potentialit.v is a  matter  of  grcat concern.

Furthermore, the approach  to human  adaptability

<environmentat adaptability  and  technological  adoptabilit.v)

based on  thesc  mechanisms  is probably essential to explore  the

human naturc.  The  five keywords have not  been used  in the

various  other areas  of  human science,  They  have remained  a

special  featurc ofphysiological  anthropology.  Thc author  feels

that the usc  of  these terms  will  cause  a re-reulization  of  an

intrinsic approach  to study  human  beings.

  The methodology  ofphysiologtcal  anthropelegy  as a human

science  is aimed  at  achieving  a  bctter understanding  of  the

nature  ef  human cxistence,  Comparcd  to the other  areas  of

human science, therc is an  independent quality in physiological
anthropology  (Iwanaga. 2003. 2004). The  methodology  of

physiological anthropoLogy  described in this conceptual

 manuscript  wi]1,  the author  believcs, increasingly become  an

 absotutely essential  area  ofhuinan  sciences  Ln the ncar  future.
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