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AWTRACT - Sensations and f e e l i n g s ,  aroused by sensory 
s t i m u l l  a r e  i n a c c e s s l b l e  t o  d i r e c t  measurements. For 
c o l l a b o r a t i v e  human examlnees. above v e r b a l  age, 
psychophysical  t e s t i n g  methods can be used, I n  o rde r  
t o  assess s t l m u l u s - I d e n t i f i c a t i o n  as w e l l  as seml- 
q u a n t i t a t i v e  est imates r e f l e c t i n g  on i n t e n s i t y  and 
p l e a s u r a b l l l t y  (hedonlcs) o f  8ensat ions.Taste- and odor- 
cues, f o r  bo th  man and animals,  a re  known t o  be p o l a r l t e d  
between "p leasant"  and "avers ive"  qua1 l t l e s .  These 
hedonlc d i f f e r e n c e s  were found t o  r e l e a s e  I n  man 
d l s t l n c t  and d l f f e r e n t l a l .  f l x e d  o r a l  and f a c i a l  motor- 
behaviors .  Since I n f a n t s  a t  p e r i n a t a l  age. p r i o r  t o  any 
food- in take experience, were found t o  respond 
d i f f e r e n t i a l l y  t o  sweet and b i t t e r  t as tes .  these 
behav io ra l  d i s p l a y s  can be seen as i n n a t e  and probably  
even l n h e r l t e d  competencles o f  t h e  nervous system. 
Observat ions on i n f a n t s ,  born w i t h  severe developmental 
mal format ions o f  t h e  f o r e b r a i n  revea led  I d e n t i c a l  
r e a c t i v i t y  t o  t h a t  found i n  t h e  normal termborn neonate. 
I t  i s .  t h e r e f o r e ,  e v i d e n t  t h a t  taste-Induced behaviors  
a re  p r l m a r l l y  c o n t r o l l e d  by t h e  bralnstem. F u r t h e r  
experlments revea led , tha t  odor s t i m u l i  t o o  can a l s o  
t r i g g e r  d i f f e r e n t l a l  f a c i a l  express lve behaviors.  These 
r e a c t l o n s  were termed: GUSTOFACIAL- and NASOFACIAL- 
REFLEXES, r e s p e c t l v e l y .  Uslng a m u l t l d l s c i p l l n a r y  
approach, bo th  psychophysical  and f a c i a l  responses o f  
young h e a l t h y  human examinees were s lmul taneously  
recorded. These s t u d l e s  evinced t h a t  t a s t e -  and odor- 
Induced f a c i a l  expressions a re  as s e n s i t i v e  hedonic 
i n d i c a t o r s  as a re  s e m l q u a n t l t a t l v e  psycho-physical 
hedonic est imates.  L a t e r  r t u d l e s  revealed, t h a t  nonhuman 
pr imates,  (monkeys and apes), as w e l l  as o t h e r  mammals, 
and some o t h e r  animal species d i s p l a y  taste-Induced o r a l  
o r  f a c i a l  responses. s i m i l a r  and analogous t o  t h e  human 
g u s t o f a c i a l  r e f l e x .  

Events occu r lng  I n  t h e  e x t e r n a l  o r  I n t e r n a l  environment o f  a l l v l n g  
organlsm become r e l e v a n t  sensory s t i r n u l l ,  If and when t h e  organlsm I s ,  - 
accord ing t o  i t s  g e n e t i c  makeup - equlpped w l t h  adequate sensory 
apparatuses t o  d e t e c t  such events.  Even most d e l l c a t e  changes I n  
d i f f e r e n t  k inds  o f  energy (chemical ,  thermal ,  mechanical o r  r a d i a n t )  can 
be de tec ted  by r e c e p t o r  c e l l s ,  s p e c l a l l z e d  f o r ,  o r  tuned-to be e x c l t e d  
by such changes. Complex mechanisms a re  respons ib le  f o r  t h e  t r a n s d u c t i o n  
o f  t h e  detected event I n t o  e lec t rochemlca l  s i g n a l s .  whlch then compose a 
sensory message. Th is  t r a v e l s  a long dendr i t es ,  axon8 and synapses. 

Messages generated and .encoded a t  t h e  p e r l p h a l  r e c e p t o r ,  a re  t r a n s m i t t e d  
t o  t h e  c e n t r a l  p a r t s  o f  t h e  nervous system, t o  be decoded and evaluated.  
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Some o f  t h e  sensory pathways te rm lna te  a t  lower l e v e l s  o f  t h e  c e n t r a l  
nervous system ( C N S )  and may re lease  a t  these l e v e l s  r e f l e c t o r y .  
I n v o l u n t a r y  r e a c t i o n s  o f  bo th  motor- and sec re to ry -  types.  One may r e f e r  
t o  these as t o  "slmulus-dependent somatlc man l fes ta t l ons " .  Some o t h e r  
pathways t r a n s m l t  t h e  lncomlng message up t o  c o r t l c a l  l e v e l s  o f  t h e  
b r a l n .  where t h e  l n f o r m a t l o n  I s  t ransformed t o  sensory exper lence, 
evaluated by c o g n l t l o n  r e l e a s l n g  sensat ions and f e e l l n g s .  whlch a re  
psycho log lca l  processes. 

I n  r a t h e r  genera l  terms: a l ready  a t  t h e  lower b r a l n - l e v e l s  t h e  lncomlng 
sensory l n f o r m a t l o n  I s  evalutaed accord lng t o  t h e  f o l l o w i n g  c r l t e r l a :  a )  
q u a l l t y .  b)  l n t e n s l t y .  c )  l o c a l l s a t l o n  ( I n  t h e  body o r  I n  t h e  e x t e r n a l  
environment) and d) accord lng t o  I t s  "pleasure-dlspleasure" (hedonlc) .  
m o t l v a t l o n a l  tone. Therefore,  bo th  st lmulus-dependent somatlc 
m a n l f e s t a t l o n s  as w e l l  as t h e  e l l c l t e d  "sensat ionsn o r  " f e e l l n g s "  a re  i n  
accordance w l t h  these c r l t e r l a  (1). 

I t  should be s t ressed.  t h a t  sensat lons and f e e l l n g s  a re  t a k l n g  p lace  I n  
t h e  organism's most p r l v a t e  domaln. I t  f o l l o w s  t h a t  no d l r e c t  measurlng 
technlques a re  a p p l l c a b l e  t o  assess I n  q u a n t l t a t l v e  terms f e e l l n g s  and 
sensat lons.  S t i l l  f o r  t h e  sake o f  t h e  I n v e s t i g a t i o n  o f  sensory processes 
I n  man and animals,  o r  f o r  c l l n l c a l  o r  even l n d u s t r l a l  o r  commerclal 
purposes t h e r e  I s  o f t e n  a need t o  g a l n  l n s l g h t  I n  t h e  wor ld  o f  sensat ions 
o f  f e l l o w  human beings o r  even I n  t h a t  o f  anlmals.  I n  o rde r  t o  meet these 
needs and requlrements a v a r i e t y  o f  I n d i r e c t  methods were developed, 
whlch can I n d i c a t e  f e e l l n g s  and sensat ions and r e f l e c t  on them by 
"semlquan t l t a t l ve "  measures. There a re  seve ra l  approaches by whlch one 
can g a l n  an l n s l g h t  I n t o  t h e  wor ld  o f  sensat ions,  I t  I s  adventageous t o  
l i s t  some o f  then: 

A )  Assessements based on ve rba l  r e p o r t  (psychophysical  t es t l ng - rocedures ) .  
I n  a t e s t l n g - s i t u a t i o n  o f  t h l s  k l n d  w e l l  d e f l n e d  sensory s t l m u l l  a re  
presented t o  t h e  examlnee and v e r b a l  r e p o r t s  on t h e  st lmulus-dependent 
c o g n l t l v e  processes a r e  recorded. Such t e s t s  may I n v o l v e  ve rba l  l a b e l i n g  
( " l d e n t l f l c a t l o n " )  o f  t h e  s t l m u l u s  as w a l l  as s e m l q u a n t l t a t l v e  es t lma tes  
o f  t h e  perce lved sensa t lon ' s  l n t e n s l t y  o r  hedonlcs. Such est lmates can be 
requested, us lng  d l f f e r e n t  k l n d  o f  analog scales.  E v l d e n t l y .  a l l  k l nds  o f  
such psychophysical  methods a r e  a p p l l c a b l e  o n l y  when reasonably 
coopera t i ve  human sub jec ts .  above ve rba l  age. a re  tes ted .  

B )  Assesement-methods bared on obse rva t i on ,  documentatlon and d l r e c t  
measurements e x p r e s s l b l e  I n  q u a n t l t a t l v e  terms o f  a v a r i e t y  o f  s t lmu lus -  
dependent somat ic m a n l f e s t a t l o n s  ($.a.  b l o e l e c t r l c a l  phenomena, 
s tereotyped f l x e d .  r e f l e x - l i k e  behavlors  o f  e l t h e r  somato- o r  
v lsceromotor  o r  even s e c r e t o r y  type) .  occu r lng  w i t h i n  a reasonable span 
o f  t lme a f t e r  s t lmu lus -app l l ca t l on .  Such methods a re  e q u a l l y  a p p l l c a b l e  
-. I n  t e s t i n g  human examlnees ( o f  a l l  age-groups) as w e l l  as I n  animals.  

C )  I n  t e s t  
p re fe rence  
determlned 
o f  t l m e  I n  

ng I n g e s t i v e  behavior.  a lmlng I n  p a r t i c u l a r  t h e  assessement o f  
f o r  one k l n d  o f  food over  another,  consumatory behavlor  can be 

cholce s l t u a t l o n .  
by measurlng food o r  beverage I tems consumed over  a f l x e d  span 

I n v e s t i g a t i n g  human r e a c t l v l t y  t o  sensory s t l m u l l  one may f l n d  a 
m u l t l d l s c l p l l n a r y  approach o f  s p e c l a l  I n t e r e s t .  Th l s  should be based on 
simultaneous r e c o r d i n g  of psychophyslcal  responses and t h a t  o f  s t lmulus-  

' dependent somatic r e a c t l o n s .  An approach o f  t h l s  k l n d  can prove as a 
t o o l .  p r o v l d l n g  m u l t l p l e  l n f o r m a t l o n  f o r  a b e t t e r  l n s l g h t  t o  t h e  "sealed" 
wor ld  o f  human sensat lons and f e e l l n g s .  
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As t o  the  "hedonlc" (p leasure / d lsp leasure)  aspect o f  t h e  lncomlng 
sensory In fo rmat ton ,  I t  should be emphaslzed t h a t  a l l  sensory s t l m u l l  have 
a c e r t a i n  hedonlc aspect; s t i l l  I t  seems t h a t  chemlcal ones, I n  general ,  
and those o f  g u s t a t i o n  and o l f a c t l o n .  I n  p a r t i c u l a r .  c a r r y  much more 
accentuated hedonlc note than v l s u a l ,  acous t ic ,  thermlc o r  t a c t l l e  ones. 
Moreover. I t  should be stressed, t h a t  t a s t e  and smel l  s t l m u l l  a re  
hedon lca l l y  p o l a r l z e d .  Thls  means t h a t  t h e r e  are  t a s t e s  and odors whlch 
are  h e d o n l c a l l y  p o s l t l v e  I r r e s p e c t l v e  o f  t h e l r  concent ra t lon  ( s t r e n g t h ) ;  
o thers  a re  h e d o n l c a l l y  negat ive I n  a l l  concentrat ions.  Between these two 
extremes t h e r e  I s  an l n t e r l m  category o f  chemostlmulants whlch have from 
the  p leasure aspect a no te  o f  " n e u t r a l i t y "  o r  " l n d l f f e r e n c e "  ( 2 .  3 ) .  

Thls  p o l a r i t y  among t a s t e s  and odors I s  most Impress ive ly  r e f l e c t e d  by the  
w lde ly  spread methaphorlc use o f  t h e  words "sweet". "honey". "savory", on 
t h e  one hand and t h a t  o f  " b l t t e r " ,  "ac ld" ,  " p u t r i d "  " s t i n k y "  on the  
other ,  found I n  almost a l l  human languages. B y  t h e  metaphorlc use o f  
l a b e l s ,  o r l g l n a l l y  connected t o  the  domains o f  g u s t a t l o n  and o l f a c t l o n  
man I s  ab le  t o  r e f e r  t o  broad concepts o f  "good", "pleasant" ,  "des i rab le" .  
o r  "benevolent" I n  c o n t r a s t  t o  those o f  "bad" "depressing", "dangerousn, 
"malevolent". "not-wanted". I n  o t h e r  words, one may say t h a t  t h e r e  I s  
profound hedonlc, m o t l v a t l o n a l  and emot ional  welght by whlch both 
gus ta to ry  and o l f a c t o r y  experlences are  charac ter lzed  f o r  t h e  sensory 
sphere o f  man and most probably  a l s o  I n  t h a t  o f  many animal species.  

F l n a l l y ,  I t  should be mentioned t h a t  I n  t h e  psychob lo log lca l  con tex t  t h e  
verba l  l a b e l s  "pleasure" and "d lsp leasureH mlght be somewhat mls leadlng.  
Therefore I t  mlght be more appropr ia te  t o  d l f f e r e n t l a t e  between s t l m u l l  
whlch convey a message o f  "acceptable" o r  "usable" and those whlch convey 
t h e  message o f  " t o  be avloded" o r  " p o t e n t l a l y  harmful" .  Sensory s t l m u l l ,  
whlch do n o t  Induce any p a r t l c u l a r  r e a c t i o n  o r  response can be labe led  as 
" I n d l f f e r e n t "  ones. The I n t r o d u c t l o n  o f  these terms here seems t o  have a 
p a r t i c u l a r  re levance I n  o rder  t o  d l f f e r e n t l a t e  most c l e a r l y  between t h e  
concepts o f  "good" and "bad" I n  t h e l r  p h l l o s o p h l c a l ,  moral o r  e t h i c a l  
connotat lons and t h e  use o f  the  verba l  l a b e l s  "good" and "bad" I n  I n  a 
p u r e l y  b l o l o g l c a l  con tex t ,  r e f e r l n g  to '*survival" o r  t o  t h e  "malntanence 
o f  homeootasls". 

As t o  our exper lence w l t h  behavlora l  man l fes ta t lons  whlch l n d l c a t e  
acceptance, l n d l f f e r e n c e  and avers lon t o  t a s t e -  and odor- s t l m u l l  I t  
should be mentloned, t h a t  when we t e s t e d  gus ta to ry  f u n c t l o n s  I n  human 

examinees by a r a t h e r  s imple psychophyslcal procedure ( 4 ) ,  we became aware 
o f  t h e  f a c t  t h a t  l n t r a o r a l  p r e s e n t a t l o n  o f  water, sweet, sour and b l t t e r  
t a s t l n g  s o l u t l o n s  I n  d l f f e r e n t  concentrat ions e l l c l t e d  r a t h e r  s tereotyped 
f l x e d  f a c l a l  expresslons. whlch were d l o t l n c t .  and d l f f e r r e d  p r i m a r i l y  
accordlng t o  t h e  q u a l i t y  o f  t h e  presented s t lmu lan to ,  w h l l e  concent ra t lon  
o f  t h e  s t lmu lus  was o f  secondary o r  even n e g l l g a b l e  Importance. These 
f a c l a l  d i s p l a y s  were found t o  be Independent o f  age, sex. e t h n i c -  o r  
c u l t u r a l -  background o r  hea l th -s ta te  o f  t h e  teotees.  The most t y p i c a l  
fea tures  observed. can be summarlzed as f o l l o w s :  

1) The l n t r a o r a l  p r e s e n t a t l o n  o f  d l s t l l l e d  water Induced no 
s p e c l f l c  f a c i a l  express ive movements, except some qu ick  swallows. 

2 )  The p r e s e n t a t l o n  o f  sucrose was always fo l lowed by l i p - l l c k l n g  o r  
smacking movements, o f t e n  fo l lowed by a f l e e t l n g  s m l l e  and an expresslon a 
s a t l s f a c t l o n  and r e l a x a t l o n  appeared t y p i f i e d  w l t h  a q u i e t  gaze and open 
eyes * 

3 )  Presenta t ion  o f  c l t r l c  a c l d  was fo l lowed by a r a t h e r  marked nose- 
w r l n k l l n g .  eye-closure. repeated b l l n k l n g  and a marked p u r r i n g  o f  t h e  
l i p s  ( t h e  8.c. Darwln's purse).  These fea tures  were somatlees fo l lowed 
by s l l g h t  head-turning movements. Thls  f a c l a l  d i s p l a y  can be 
charac ter lzed  as t h a t  o f  m i l d  d i s g u s t  and averslon. 
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4) -Presenta t fon  o f  t h e  b i t t e r  t a s t l n g  quln'lne hydrochTorfde I n  a i l  f i v e  
concent ra t ions  used ( lowest  0.00007 M) Induced' ra ther  t i g h t  c l o s u r e  o f  t h e  
eyes. fo l lowed by b l l n k l n g .  depression o f  mouth-corners, fo l lowed by 
gaping, head t u r n  and even head- shaking. Sometimes r e t c h i n g  o r  d r o o l l n g  
o f  s a l l v a  were a l s o  observed. 

responses. I n  t h e  near t o  th resho ld  concentrat ions t h e  responses were 
resembl lng e i t h e r  t h a t  o f  water, o r  t h a t  t r i g g e r e d  by t h e  weakest 
concent ra t ion  u f  sucrose. Higher concent ra t lons  Induced f a c i a l  responses 
resembl ing those Induced by lower  concent ra t lons  o f  c l t r l c  ac id .  Therefore 
I n  t h e  subsequent s tud les  t h e  use o f  s a l t  s o l u t l o n  was excluded. 

5) Presonta t lon  o f  s a l t  (NaC1) s o l u t i o n s  induced two d i f f e r e n t  types o f  

A car toon d e p l c t l n g  t h e  t y p l c a l  f a c i a l  dl8plaYS observed I n  response t o  
i n t r a o r a l  s t i m u l a t l o n  w i t h  water, sweet sour and b l t t e r  are shown i n  
F ig .  I .  

WATER S W W  SOUR BITTER 

Fig. 1 

Impressed by the  s tereotyped and r a t h e r  r l g l d  occurance o f  these f a c i a l  
d lSplay8 1n.a r a t h e r  var legated  and l a r g e  sample o f  examlnees, we assumed 
t h a t  these responses may be Innate  o r  probably  even I n h e r i t e d  sensory- 
motor coord ina t ions .  I n  o rder  t o  t e s t  t h l s  hypothes ls  we s t a r t e d  our  
experiments on neonate I n f a n t s .  These i n f a n t  s tud les .  repor ted  I n  d e t a l l  
( 5 .  6, 7,) c l e a r l y  evlnced, t h a t  t h e  p e r l n a t a l  human I n f a n t .  t e s t e d  about 
3 -10 hours a f t e r  b l r t h .  p r i o r  t o  any (breast -  o r  b o t t l e - )  food- intake 
exper ience I s .  I n  a most competent manner. ab le  t o  d l s p l a y  t h e  same 
d i f f e r e n t i a l  f a c i a l  fea tures .  we have seen I n  t h e  a d u l t  examinees. 

Some examples o f  t h e  neonates' f a c i a l  d i s p l a y s  a t  r e s t  (1) and I n  response 
t o  water (2 ) .  t o  sweet t a s t e  (3) t o  sour t a s t e  (4 )  and t o  b i t t e r  t a s t e  ( 5 )  
a re  presented I n  Fig.2 

Having t h e  r a r e  o p p o r t u n i t y  o f  t e s t i n g  neonates, born w i t h  severe 
developmental malformat ions o f  t h e  b r a i n  (anencephal ic and 

hydronancephallc neonates), a l s o  p r i o r  t o  t h e l r  f l r s t  feeding exper lence 
we could conclude, t h a t  t h e  observed f a c l a l  express lve responses are  
p r l m a r l l y  c o n t r o l l e d  a t  bra lnstem l e v e l ,  n o t  i n v o l v l n g  c o r t i c a l  s t r u c t u r e s  
(5 .7 ) .  These e v i d e n t l y  inna te ,  non-acqulred ( o r  learned)  responses could,  
t h e r e f o r e ,  be named GUSTO-FACIAL REFLEX. Fur ther  ObSOrVatlOn8 evinced. 
t h a t  t h i s  r e f l e c t o r y  response does n o t  recede w i t h  age. n e l t h e r  I s  i t  
dependent on p o s i t i v e  v i s u a l  re in forcement  o r  on mental and i n t e l l e c t u a l  
development ( 7 ) .  

Slnce t h e  vldeo-recorded f a c l a l  d l s p l a y s  were found t o  be e a s i l y  read and 
I n t e r p r e t e d  as express ive s igns o f  acceptance, I n d i f f e r e n c e  o r  avers lon 
r e s p e c t i v e l y ,  both by t r a l n e d  and un t ra ined observers,. a notat ional -system 
was developed, t o  analyze them, accordlng t o  a l l s t  o f  25 t y p l c a l  
mot ion-features.  I t  cou ld  be concluded, t h a t  t h e  f a c i a l  d isp lay8  eml t ted  
by t h e  neonates i n  response t o  d i f f e r e n t  t a s t e s  a t  d l f f e r e n t  l n t e n s l t l e s ,  
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servo as tools of nonverbal communicatlon between infant and the care- 
takar adult (8). The gustotaclal reflex was later used to demonstrate 
claselcal condltlonlng in the human Infant in perinatal age (9) .  

In further studlea. food-related odor stlauli. In additlon to gustatory 
cues were also found to unlock analogous facial dlEplaYm (6). Since In 
these experiments too another hydro-anencephalic neonate was tested It 
could be concluded. that theme reactions are also Innate. probably 
inherited ones and primarily controlled by lower braln-strUCtUres. The 
odor induced facial rasponsea were namad MASOFACIAL REFLEX. These 
feflectory. odor-lnducad dlfferentlal displays were also found not to 
recede with age. and independent of vlmual reinforcement or mental 
facultlee (7). 

Based on these and other experlaents a multldisciplinary approach was 
developed. to Investlgate the correlation betwean the cognitive. 
paychophysicl estlmates of young, healthy adult examinees ulth the 
hedonic ratlngs ascribed to thelr taste-and odor-Induced facial 
expressions. This multidisclplinary tschnlque I s  based on slmultaneous 
recordlng of psychophyslcal end momatic responmss. ulth special focus on 
two types of the latter onem: the facial-sxprassiva responses as well as 
heart-rate acceleration (10). In these studlss a sizable correlation was 
found between the psychophyeical hedonlc self-estlmates and the mean 
semiquantltatlve ratlngs of the hedonic message conveyed by the examinees 
faclal expresslenm (scored by two Independant evaluators In a double- 
bllnd settlng). The multidisclpllnary approach yielded a comprehensive 
lnslght into problems of critical evaluation of odor and taste-hedonlcs as 
reported i n  several studies (11). 

Another llne o f  our experiments Intended to Investlgate taste- and odor 
reactivity In patients affected by different diseases. both somatic and 

1 2 3 1; 5 

Fig. 2 
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psychlc  o r  mental ones. A u t l s t l c  p a t l e n t s  a r e  o f t e n  considered unable t o  
d l s t l n g u l s h  between p leasant  and avers ive  e x t e r n a l  s t l m u l l .  By t h e l r  
f a c i a l  d l s p l a y s  a u t i s t i c  c h i l d r e n  and adolescents were found t o  be ab le  t o  
express t h e i r  l l k e s  and d l s l l k e s  toward d i f f e r e n t  t a s t e s  and odors, I n  a 
comparable manner t o  f a c i a l  reac t lons .  d isp layed I n  response t o  t h e  same 
s t l m u l l  by t h e i r  normal, h e a l t h y  agemates ( 1 2 ) .  Demented e l d e r l y .  among 
them severa l ,  diagnosed as havlng Alzhelmer 's disease, were a l s o  found t o  

d l s p l a y  d i f f e r e n t i a l  f a c l a l  expressions t o  t a s t e s  and odors, p a r a l l e l  t o  
those observed i n  t h e i r  non-demented agemates (13) .  P a t i e n t s  w l t h  
a f f e c t l v e  d isorders  (depression) were found t o  d l s p l a y  severe ly  reduced 
f a c l a l  "acceptance'*- responses towards sweet t a s t e .  s t l l l  ab le  t o  g l v e  
adequate peychophyslcal est imates t o  the  same t a s t e - q u a l l t y  (14 ) .  
Add lc t lon  t o  h e r o l n  was found t o  modulate more the  f a c l a l  express lve 
responses than t h e  psycho-physical est lmates (15) .  P a t l e n t s  a f f e c t e d  by 
t h e  heredo-degenart lve diseases: Usher 's syndrome and f a m l l l a l  
dysautonomla were a l s o  tes ted ,  and were found t o  d l s p l a y  d l f f e r e n t l a l  
f a c l a l  behaviors I n  response t o  d i f f e r e n t  t a s t e -  and odor- q u a l l t l e s  (16, 
17) .  

Animal s t u d i e s  evinced. t h a t  d i f f e r e n t  species. represent ing  d i f f e r e n t  
c lasses and f a m i l i e s  o f  t h e  Anlmal Kingdom a l s o  emi t  d i f e r e n t l a l  
stimulus-dependent sensor lmotor reac t lons ,  analogous t o  those o f  man. The 
p loneer lng  observat ion8 o f  G r l l l  and Norgren on t a s t e - r e a c t i v l t y  I n  
n e u r o l o g l c a l y  i n t a c t  as w e l l  as i n  decerebrated and d e c o r t l c a t e d  r a t s  were 
c a r r l e d  ou t  b r i e f l y  a f t e r  t h e  above quoted I n f a n t  s tud ies  have been 
publ lshed (18.19).  These f l n d l n g s  were n o t  o n l y  t h e  f l r s t  t o  show t h a t  
taste-acceptance and taste-avers lon are  r e f l e c t e d  by animals by o r o f a c l a l  
motor coord ina t ions ,  b u t  t h e  bra ln-ablated anlmals I n  these experiments. 
represent  a most r e l e v a n t  model f o r  t h e  r e a c t l v l t y  observed by us I n  
neonates. born w l t h  severe developmental braln-malformat ions.  

Our own subsequent animal s tud ies  evinced d i f f e r e n t i a l  o r a l -  o r  f a c l a l -  
motor d i s p l a y s  I n  neonate r a t s  and r a b b i t s .  I n  a d u l t  c a t s  as w e l l  as I n  
t h e  h e t c h l i n g s  o f  t h e  domestic c h i c k  and even i n  a sweet-water prawn, 
(20,21.22.23,24.25). O f  v e r y  s p e c i a l  I n t e r e s t  were our  f l n d l n g s  on t h e  
taste- induced f a c i a l  d i s p l a y s  I n  nonhuman pr imates.  These s t u d i e s  evinced 
a most s t r l k l n g  s l m l l a r l t y  and analogy between f a c l a l  behavlors d isp layed 
by a v a r i e t y  o f  monkey- and ape- specles and t h e  r e p e r t o l r e  o f  motlon- 
coord ina t ions  composlng t h e  human g u s t o f a c l a l  response (26 .27) .  

I n  t h e  contex t  o f  our anlmal s t u d l e s  I t should be noted t h a t  I n  one o f  our 
extens ive s t u d l e s  g u s t a t o r y  s t l m u l l  were found t o  Induce q u a l l t y - s p e c l f l c  
arousal  response8 I n  t h e  e lec t ro -cor t l cogram o f  t h e  awake r a b b i t  (28 ) .  
This  arousal - react ion was found t o  be I n  good c o r r e l a t l o n  w i t h  r e s u l t s  o f  
a taste-preference s tudy us ing  consumatory-responses. I n  f u t u r e  s t u d i e s  
t h e  c o r r e l a t l o n  between human psychophysical ,  behavlora l  and encephalo- 
graphic  responses Induced by t a s t e  and smel l  s t i m u l i  sholud be 
nvest lgated.  

I n  summary: our s t u d i e s  c l e a r l y  I n d l c a t e .  t h a t  e l l c l t a t l o n .  documentatlon 
and a p p r o p r l a t e  a n a l y s i s  o f  inna te ,  non-acqulred, most probably  even 
I n h e r i t e d ,  t a r t o -  and odor-Induced o r a l  and f a c l a l  express ive motor 
c o o d r l n a t l o n s  can be seen as most r e l l a b l e  and v a l i d  I n d i c a t o r s  o f  
tas te -  and odor- hedonics I n  human examlnees a t  d i f f e r e n t  ages, and I n  
d l f f e r e n t  h e a l t h  cond i t ions .  The exper imental  e e t t i n g  i s  a r a t h e r  s imple 
one, and t h e  procedures can e a s i l y  be acqui red and handled. The 
slmultaneous l n d l c a t l o n  o f  st imulus-Induced, t r a n s i e n t  hear t - ra te  
acce le ra t lon ,  may add a f u r t h e r  parameter I n  sensory- test lng o f  t a s t e -  and 
odor cues. Methods o f  behav lo ra l  t e s t i n g  a r e  a p p l l c a b l e  t o  animal- 
s tud ies  as most powerful  t o o l s  t o  assess " l i k e "  and " d l s l l k e "  f o r  chemical 
s t l m u l i  I n  d i f f e r e n t  animal specles too. 
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