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electron microscope.  Histological  sect ions s ta ined wi th  
E .E.  have  been used as contro l  in order  to  evalua te  the  
stage of the  illness. 

Results. The cell surface of the  colon epithelial  ceils in 
normal  individuals  is formed by  a g lycoprote inous  sub- 
s tance r a the r  sharp  and appa ren t l y  cemen t ing  the  ad- 
j acen t  cells (Figure 1 a). Colitis makes  the  cell coat  t h inne r  
and  the  epithel ial  cells appeared  to b reak  off in t he  sites 
where the  effects  of the  pathological  p h e n o m e n a  were 
more  pa ten t .  In  these sites, fibrillar br idges of polysac-  
charidic-l ike mater ia l  appeared  to be s t re tched  f rom one 
m e m b r a n e  to  the  o the r  among  the  same popula t ion  of 
cells (Figure l b). In  ceils comple te ly  de tached,  the i r  
'glycocalix '  appeared  clearly d iscont inuous  and the  plas- 
ma  m e m b r a n e  showed a character is t ica l ly  irregular and 
fibrillar-like out l ine (Figure lc) .  

On the  con t r a ry  in normal  condit ions,  the  glycocalyx 
appeared  as a cont inuous  coat  coat ing the  surface of the  
microvil l i  regular  in n u m b e r  and disposi t ion (Figure 2 a). 
In  pathological  condit ions,  the  glycocalyx was no t  so 
clearly ev iden t  and seems to form an ex t remely  loose, 
i rregular  ne t  which left unshel te red  the  most  p a r t  of the  

microvilli.  In  these  cases the  microvill i  were less numer -  
ous and showed a very  irregular  disposi t ion (Figure 2b). 

Discussion. The morphologica l  a l te ra t ion  observed in 
the  g lycocalyx of the  colon ep i the l ium is p robab ly  due 
to  the  pa thogene t i c  processes,  and this,  in turn,  migh t  be 
re la ted to  the  act ion of lymphocytes .  In  fact, these  
lymphocytes ,  sensi t ized dur ing  the  pathological  process 
as an t i mu cu s - an t i b o d y - l y mp h o cy t e s ,  migh t  be respons-  
able for the  a l te ra t ion  of the  glycocalyx,  in all the  above 
epithel ial  s tructuresl~,  ~2. B u t  it  is also possible t h a t  the  
act ion of specific virus m i g h t  a l ter  no t  only the  genet ical  
p a t r i m o n y  of the  cell, b u t  also the  whole mechan i sm of 
pro te inuous  synthesis .  Then,  in th is  case, the  virus migh t  
be able to modi fy  the  b iochemica l  and his tochemical  com- 
posi t ion of b o t h  the  cellular coat  and glycocalyx. 
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Summary.  The capac i ty  for hea t  product ion ,  under  the  influence of t he  same a m o u n t  of noradrenal ine ,  in the  ra t  was 
s ignif icant ly  higher  in the  evening (20.00 h) t h a n  in the  morning  (07.00 h). T h y ro i d ec t o my  produces  no t  only a lower 
level of hea t  product ion ,  bu t  also a comple te  d isappearance  of the  differences be tween  the  morn ing  and the evening 
exper iments .  

In  m a m m a l s  and birds  the  exis tence of diurnal  f luctua-  
t ions  was d e m o n s t r a t e d  in the  general  metabol i sm,  b o d y  
t empera tu re ,  adrenocor t ica l  funct ion,  ca techolamines ,  
sod ium and po tas s ium excret ion,  urine volume excre t ion  
as well as in some o ther  funct ions  2, 3. I t  was also found 
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Fig. 1. The effect of noradreHaline (1.6 mg/kg) on the heat production 
in the rat adapted to 19-22~ and measured at 30~ 
Normal control : measurement made in the morning (07.00 h) �9 - O ; 
in the evening (20.00 h) O-[ ] .  Thyroideetomized: measurement 
made in the morning (07.00 h) & - & ; in the evening (20.00 h) �9 - �9  
Physiological solution: measurement made in the morning ff~- D; 
in the evening [] - []. Mean =1= SEM of 10 animals. 

t h a t  oxygen consumpt ion  in the  ra t  adap ted  to 29 ~ was 
higher  in the  evening and dur ing  the  n igh t  t h a n  in the  
morning.  This difference d isappeared  comple te ly  af ter  
the  t h y r o i d e c t o m y  4. I t  is well es tabl ished t h a t  nor- 
adrenal ine  produces  an increase in the  hea t  p roduc t ion  
in the  ra t  and mouse a d a p t e d  to  cold or to t h e rmo n eu t r a l  
zone ~-10. However ,  unt i l  now no d a t a  have  been available 
concerning the  changes  of the  sens i t iv i ty  to  noradrenal ine  
dur ing the  day  and night .  

Material and methods. Observa t ion  was made  in 6 
groups of albino male ra ts  of Wis ta r  strain,  weighing 
180-200 g each group consis t ing of 10 animals.  Ra t s  were 
ad ap t ed  to  room t e m p e r a t u r e  (19-22~ for abou t  4 
weeks, w i th  dai ly i l lumination,  food and water  ad l ibi tum. 
Noradrena l ine  (Galenika) was in jec ted  i .p. in doses of 
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1.6 mg/kg  of b o d y  wt. Control  groups were in jec ted  only 
physiological  solution. The oxygen  consumpt ion  was 
measured  individual ly  in a gas analyzer,  based on the  
closed circular air ing sys t em adap ted  to the  small  ani- 
mals  n .  The measu remen t s  were s ta r ted  a t  30 min before 
the  in ject ion of noradrena l ine  and cont inued af ter  the  
injection over  the  per iod of the  dura t ion  of the  effect. All 
the  measu remen t s  were realized at  30~ s ta r t ing  at  
07.00 h or 20.00 h. T h y r o i d e c t o m y  was per fo rmed  under  
e ther  anes thes ia  and oxygen  consumpt ion  measu remen t  
was carr ied out  on the  7th day  following the  operat ion.  

Results and discussion. The results  are expressed iri 
calories per  m"/24 h and p resen ted  in Figure 1. As is 
evident ,  the  init ial  values  of the  hea t  product ion ,  prior  
to the  in ject ion of noradrena l ine  or of physiological  solu- 
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Fig. 2. Differences between the maximal level of the heat production 
under the influence of noradrenaline and the initial values obtained 
prior to the injection in the morning and in the evening experiments 
in normal control and thyroidectomized rats (Mean ~ SEM of 10 
animals). 

tion, were s o mew h a t  h igher  in the  evening t h a n  in t he  
morning  exper iments .  These f indings are similar to those  
repor ted  by  P o e o v I d  et  al. a. In  the  normal  control  rats,  
a s ignif icant  increase in hea t  p roduc t ion  was observed 
25 min af ter  the  inject ion of noradrenal ine  in bo th  the  
morning  and the  evening exper iments ,  being 21% and 
40% respect ively.  Max i mu m increase was reached a t  
about  40 rain af ter  the  inject ion of noradrenal ine .  The 
difference be tween the  max ima l  calorigenic effect  regis- 
te red  in the  morn ing  expe r imen t  and  t h a t  ob ta ined  in 
the  evening exper iment ,  in t he  f i rs t  per iod of the  dura t ion  
of the  effect of noradrena l ine  (Figure 2), was s ta t is t ica l ly  
s ignif icant  (p < 0.01). 

The evidence t h a t  the  same a m o u n t  of noradrenal ine  
produced  marked ly  higher  calorigenic effect  if applied in 
the  evening t h a n  in the  morn ing  suggests  the  exis tence 
of the  diurnal  f luc tua t ion  of the  sens i t iv i ty  to this  hor-  
mone in the  rat .  As the c i rcadian r h y t h m  of thyro ida l  
iodine release was foundS2, and  the  d isappearance  of the  
circadian r h y t h m  of oxygen  consumpt ion  af ter  the  t h y -  
ro idec tomy was regis tered 4, we suspected  t h a t  the  t hy -  
roid migh t  be involved in the  contro l  of the  diurnal  
f luc tuat ion  of the  sens i t iv i ty  to the  appl ied noradrenal ine  
in the  rat .  To inves t iga te  th is  possibil i ty,  a p re l iminary  
s t u d y  was u n d e r t a k e n  to examine  the  effect  of noradren-  
aline in the  t hy ro idec tomized  rats.  As shown in Figure 1, 
in thyro idec tomized  animals  the  init ial  values of hea t  
p roduc t ion  prior  to the  in ject ion of noradrenal ine  was 
s ignif icant ly lower t h a n  in t he  controls  (p < 0.01). Nor-  
adrenal ine  still p roduced  a s ignif icant  increase in hea t  
product ion  in bo th  groups, i.e. in animals  examined  in 
the  morning  as well as in those  examined  in the  evening 
(p < 0.01). I t  should be po in ted  out  t h a t  the  level of the  
hea t  p roduc t ion  under  the  influence of the  same dose of 
noradrenal ine  (1.6 mg/kg  of body  weight) was significant-  
ly lower in thy ro idec tomized  animals  t h a n  in the  controls  
(p < 0.01). In  addi t ion  to th is  no difference in the  cal- 
origenic effect  of the  in jec ted  noradrenal ine  was found  
be tween  groups examined  in the  morn ing  and in the  
evening. Therefore,  d iurnal  f luc tua t ion  in the  calorigenic 
effect of the  appl ied noradrena l ine  seems to be dependen t  
on the  thyroid .  
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Summary. The drug  aminooxyace t ic  acid, which inhibi ts  GABA-t ransaminase ,  des t roys  the  af ferent  nerve endings  
in the  inner  ear of the  frog. The efferent  nerve  endings  and  the  sensory cells are no t  affected.  

Sensory  cells in the  acustico-lateralis sys t em of ver te-  
b ra tes  are i nne rva t ed  by  af ferent  and efferent  nerve  
fibres 1,2 (Figure 1). The synap t ic  connect ions  be tween  
the  sensory  cells and  the  nerve  fibres on s t ruc tura l  and  
func t iona l  grounds  appear  to be chemical ly  med ia t ed  3, 4. 
The synap t i c  t r a n s m i t t e r  a t  the  ef ferent  con tac t s  is 
p robab ly  cholinergic 5,6 bu t  the  t r a n s m i t t e r  is u n k n o w n  
at  the  af ferent  synapse,  a l though  catecholamine- l ike  
compounds  7-~, g lu t ama te  1~ and y -aminobu ty r i c  acid n 
(GABA) are possible candida tes .  

In jec t ion  of drugs t h a t  interfere  wi th  ca techolamine  
me tabo l i sm have  previously  been  shown to affect  the  
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