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E t【e cts  o t c a ıo rıc  stım u ıa tio n  o n  h o g a m p u ııa r  r e c e p to r s

B O IA N N O N I
, 
S V A L L I

S in c e  th e  b e gin n in g o f th e  c e n tu ry c a lo rie  te stin g is  th e  m o s t w i? ly  u s e d

in  c lin ic a l p r a c tic e  to  e v a lu a te  th e  V e stib u lo O c u la r  R e fle x  (V O R )

In  sp ite  o f th is
, 
th e  e ffe c tiv e  m e c h a n is m  o f th e r m a l s tim u la tio n  o f la b y rin

th in e  re c e p to r s is n o t still d e fin ite T h e  o b s e rv a tio n  th a t c a lo ń c  n y s ta g m u s

c a n  b e  e v o k e d in  m ic r o g r a v ity a rg u e s a ga in s t B a r a 】ıy
'

s  c o n v e c tiv e  th e o r y

a s  th e  u n iq u e  m o d e  o f th e r m a l a c tiv a tio n  o f v e s tib u la r  r e c e p to r s

W h e n  a  te m p e r a tu re  c h a n g e  is b r o u gh t to  th e  la b y rin th  p r o b a b ly  m o r e

th a n  o n e  n he c h a n is m  is in v o lv e d in  r e c e p to r
'
s  s tim u la tio n  1) te m p e r a tu r e

v a ria tio n  in d u c e s e n d o ly m p h a tic  c o n v e c tiv e  c u r r e n ts  a b le  to  c a u s e  in h ib i

tio n  o r  e x c ita tio n  o f th e  a m p u lla r  r e c e p to r s  b y m e a n s  o f a  m e c h a n ic a ı c u

p u la r  d e fle c tio n  (B a r a n y  s th e o ry) ; 2) h e a tin g o r  c o o lin g o f th e  m e m b r a

n o u s s e m ic ir c u la r c a n a l c a u se s  a  lo c a l e x p a n s io n  o f th e  e n d o ly m p h a tic  v o

lu m e  th a t m a y v a ry th e  r e stin g a c tiv ity o f th e  a m p u lla r  r e c e p to r s  b y  d e

fo r m in g th e  c u p u Ia r  c o m p le x  3) e le c tric a l a c tiv ity o f th e  h a ir  c e lls  a n d i

o r  th e  a ffe r e n t v e s tib u la r n e r v e  fib e r s  is v a r ie d  b y th e  d ir e c t e ffe c t o f te m

p e r a tu r e  o n  th e s e  s tr u c tu r e s

A lth o u gh  c o n v e c tiv e  c u r r e n ts  a r e  b e ıie v e d  to  b e  th e  m a in  n ıo d e  o f a c ti

v a tio n  o f v e s tib u la r  r e c e p to r s w h e n  g ra v ity is  p r e s e n t h o w e v e r  th e  r e la ti

v e  im p o r ta n c e  o f th e  o th e r  tw o  n o n c o n v e c tiv e  m e c h a n is m s  is  n o t c le a r  a t

a ll

R e c e n tly w e  go t r e a d y a  n e w  m e th o d a b le  to  g e n e r a te  c o n tr o lle d  th e r m a l

in d u c e d  r e sp o n se s o f a m p u lla r re c e p to r s to  c a lo ń c  s tim u li A s a  m o d e l w e

u s e d  th e  w h o le  la b y rin th o f th e  fro g (R a n a  E s c u le n ta ) ; c a lo r ie  s tim u la tio n

w a s  b r o u gh t to  th e  p o s te rio r  s e m ic ir c u la r  c a n a l b y m e a n s  o f a  little  h e a

tin g p ro b e

U sin g th is m o d e l w e  trie d to  e v a lu a te  th e  e ffe c ts  o f c a lo r ie  stim u la tio n  d i

r e c tly d e riv in g r e sp o n s e s fr o m  th e  a m p u lla r  r e c e p to r s
,  
th a t r e p r e s e n t th e

e n tr a n c e  o f th e  V O R

T h e  a im  o f th e  p r e s e n t s tu d y w a s  to  try to  u n d e r s ta n d  th e  e ffe c tiv e  c o n

tr ib u tio n  o f e a c h  d iffe r e n t m e c h a n is m  in v o lv e d in  c a lo r ie  v e s tib u la r  r e
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Jtvt

c o u ld  re s u lt in  e ith e r  e x c ita tio n  o r  in h ib itio n  o f a m p u ııa r re c e N ) r ı e n ï o py

dis c h a rg e

w n e n  th e  h e a te r  w a s p o sitio n e d  o v e r  th e  a m p u ıla
, 
o r  w he n  the  c a n al Jid

in  th e  h o riz o n ta l pla n e
, 
n o  r e sp o n se s c o u ld  b e  e v o k e d  b y the rm a ı « im uli

T h e s e  r e s u lts s u gge st th a t, 
in  o u r  e x p e fim e n ta l c o n d itio m  (A  u p  to ì

.  5 
° 

C),

n e ith e r  a  th e m a a liy in d u c e d  e x p a n sio n  o f th e  e n d o ly m p h n o r a  dire«ł

tio n  o f th e  te m p e r a tu re  o n  v e s tib u ıa r  s e n s o fs pıa y a n y m ajo r ro le

W e  a ls o  trie d  to  o bta in  a  b e tte r  k n o w le d ge  o f m o d ific a tio ru  in du ced in

th e  s e n s o rin e u r a l a c tiv ity o f c a n a l r e c e p to rs  b y th e rm a ı c ha n geı (in  te n aı

o f a n ıp litu d e
, 
d u r a tio n

, 
te m p o r a l c o u r s e , 

a d a p tiv e  p r o c e ss e 8 o f the

sp o n se  a n d  th e r m a l s e n sib ility) to  a llo w  a  d e e p e r  e v a lu a tio n  o f the  calo rie

in d u c e d  n ys ta g m u s  a n d  tlıe r e fo r e  o f th e  p f o e e s s e s  in v o lv e d in  the  V O R

its e lf



Scanned by CamScanner

O T O N B U R O L 0 0 Y '9 9 ın te m n tio n a l Sym p o ıiu m F lo re n c e ,  
ıta ly , 

Ju ıy 3
'd 4 ıh  ı9 99

曾 向浈ıarr 松0 锁沁癮 \ li叫陴 凇 h M b 刑締自制力倒 西 蜘自園 旷
ła»JinłJłul 6 1 lo ıßu rlm ï  m  *

m iA t A # rim  n
, 
ıT dm .  łgıtı æ  A JM i¢T  a aa iı{

R e fe r e n c e s

ļ B A R A tqy  ıŁ U n łe r su c h m ge n  u b e r  d ełłł v o m  v e stib u la p p a r a t d e s  O h r¢s  r ep e ld o r is c h

raııisdıq y sw ıts  u n d  s e in e  B e g e i n u n g e n M o n a t s c

Oeinlheiık (B e rıjn ) 40 19 3 297
,  
1906

Z  G E N T ıN B  A
.  
E Ic H o R N  ıL

,  
K o p p  C

,  
C o N R A u x  C M o d e llin g  d \e  a c aio n  Of c a lo ıic

SıJTatinn o f the  v e s r i bı ı m e  h y d ro sta ń c  J?ıo d e L A c ta  ō to la r y n g o L  (S to c k h )
1 10 328 333

,  
1990

3 G E N H N B  A
.  
E IC H o R N  J L

.  
K o p p  C

,  
C o N R A u x  C M o d e llin g  dıe  a c tiio n  o f r n m ń c

s fim ◆a ıio n  o f lh e  v e s tibıłk  ıi T h e  m e c h a n ic a l m o d e t o f đıe  s e m ic ir c u la r  c ¢m a l

o o n sid e p e d  a s  a n  in jıa ta b le  s m łc tu r e A c ta  O to lu y n 8 o l (S to c k h ) 1 1 1 10 15 19 9 1

4 G ı N E  A
,  
E ıc H o R N  ıL

.  
K o p p  C

,  
C o N R A u x  C M o d e ıłin g  łh e  a c tio n  o f c a ıo r ic

s ıim łłla ıio n  o f lh e  v e s lib u l«  Iıı C a io r ic  n 】l$ w y In d u c e å  b y o s m o tic  p r e ss u r e

v a lia aio lıs A c ta  O to la ry】ıg o L (S to d 【h ) 11 1 463 467
,  
199 1

5 0 E N T IN E  A
, 
E Ic H o R N J L

,  
K o p p  C

, 
C o N R A u x  C : M o d e llin g  tile  a c tio n  o f c a ıo ric

s tim u la tio n  o f Th e  v e s tib u le ıV  T h e  g¡o b a l m e c h a n ic a ı m o d e L A c ta  O to \a ry n o g}
(S tu ck ]ı) 111 6 33 6 38

,  
199 1

6 H o o D J D E v id e n c e o fd ir e c t a c tio n  u e o n th e  v e s tib u la r  r e c e p to rs  in  lh e  c a ło ric  te s i

A c ta  O to la ry n g o l (S to c k lı) 107 16 1 165
,  
198 9

7 S H E R E R  H
.  

C M R K B  A H T h e  c a io ric  v e s t i b  r e a c tio n  in  sp a c e A c ta

O to la ry n o gl (S to c l【h ) 100 328 336
,  
1985

&  S u z u K I M
,  

K A D IR  A
,  

H A Y A S H I N T A K A M O T O  M : D ir e c t W łłe n c e  o f th c  

le m p e ra łııre  o n  dle  s e m ic ir c ıłla r  c l  r e c e p  to r J V e s t R e s 8 1 6 9 173 1 998

9 Z E N N E R  H P
.  
Z IM M R R htA N N  U : C a lo rie  e v o k e d  m o ıiile  r e s p o n s e s  o f m a in m a ıia n

v e sıib u ıa r  s e n s o ly  c ells A c ta  O to la ryııg o L (S to c k lı) 1 15 4 84 -487 1995

10 Z U C C A  G
,  
B O T T A  L

,  
V A L L I S G IA N N O N I B

,  
M IR A  E

,  
P E R IN  P V A L L I P  : C a lo r ie

s lim ıu a lio n  o f a m p u tıa r  r e c e p to rs  a  n e w  m e th o (i to  p ro d u c e  n ıe c h a n ic a tty  e v o k e d
re s p o n s es  in 加 g  ie m ic ir c u ıa r  c a n a ıs  (iıı p r e s s  J N e u r o s c  M e th o d s ) 19 9 9


