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Amplitude variations of antidronlic spike evoked in the infraorbital nerve by microelectrode ipsilateral stimulation of the rostra 
part of the trigeminal spinal tract during REM sleep. Chronic eat. (1) Cervical EMG; (2) bifrontal EEG; (3) eye movements; (4) anti- 

dromic response. Calibration 100 btV and 1 see. 

up to 80% of the  values  recorded dur ing  the  o the r  phases  
of sleep in the  absence  of REM. 

Spon taneous  or na tu ra l ly  induced  arousal  was also 
general ly  accompanied  by  a phasic  increase of the  ant i -  
dromic spike ampl i tude .  These phasic  augmen ta t i ons  
dur ing the  s leep-wakefulness  cycle were qui te  comparab le  
to those  induced by  condi t ioning electrical  s t imula t ions  
of the  skin of the nose a t  the  bes t  interval .  

Conclusions. The results  show t h a t  the  t r igeminal  
p r ima ry  afferents  undergo a phasic  process of depolar iza-  
t ion dur ing  desynchron ized  sleep and arousal.  I t  is con- 
cluded t h a t  in ana logy to wha t  has been repor ted  for 
p r ima ry  afferents  to the  spinal  cord 1 5 and  cunea te  
nucleus 6 t r igeminal  fibres are p resynap t i ca l ly  inhib i ted  
dur ing  the  R E M  of desynchron ized  sleep and at  the  
m o m e n t  of arousal. 

Riassunto. D u ran t e  i mov imen t i  oculari  rapidi  nel  
sonno des incronizzato  ed al m o m e n t o  del risveglio si 
assiste ad un au men t o  in ampiezza  della r i spos ta  ant i-  
dromica  evoca ta  nel nervo infraorbi tar io  dalla s t imola-  
zione microe le t t rod ica  del t r a t t o  spinale del t r igemino a 
livello pont ino .  Tall variazioni  suggeriscono un processo di 
inibizione pres inap t ica  che agisce fas icamente  sulle ter-  
minazioni  afferent i  pr imar ie  del t r igemino.  
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The Effect of Thyroid Gland on 5-Hydroxy-  
tryptamine (5-HT) Level of Brain Stem and 

Blood in Rabbits 

The re la t ionships  be tween  thyro id  funct ion  and  t r y p t o -  
p h a n  metabo l i sm are no t  well e lucidated.  Thyroxine ,  or 
the  ex t r ac t  of t hy ro id  gland, p roduced  a t r ans i en t  in- 
crease in the  5-HT con ten t  of abdomina l  skin and i leum 
of the  ra t  1. Other  au thors  found t h y r o i d e c t o m y  to be 
ineffect ive in changing the  5-HT con t en t  in s t omach  and 
in tes t ine  2. I t  has  also been no ted  t h a t  in the  urine of 
pa t i en t s  w i th  thyrotoxicos is  there  was an increased ex- 
cre t ion of 5-hydroxyindoleace t ic  acid (5-HIAA),  while in 
some h y p o t h y r o i d  pa t i en t s  the  excre t ions  of 5 -HIAA 
were decreased*. H y p e r t h y r o i d  pa t i en t s  t r ea t ed  wi th  

reserpine showed a carcinoid s y n d ro me  from 3-6 h af ter  
the  first  dose of reserpine which  m a y  have  been  due to 
5-HT re lease5  as the  pa t i en t s  wi th  h y p e r t h y r o i d i s m  had  
a s ignif icant  increase in u r inary  5 -HIAA in the  first  6 h 
af ter  reserpine,  I t  is also known  t h a t  the  dai ly in ject ion 
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of t hy rox ine  decreased s ignif icant ly  t he  m o n o a m i n e  oxi- 
dase (MAO) ac t iv i ty  in the  ra t  l iver bu t  no t  in the  bra in  6. 

In  our expe r imen t s  we have  a t t e m p t e d  to answer  
the  following ques t ions :  (1) H o w  does the  5-HT level of 
bra in  s t em change a f te r  feeding the  animals  wi th  desic- 
ca ted  thyro id  gland,  or a f te r  t h y r o i d e c t o m y  ? This  is a 
pa r t i cu la r ly  in te res t ing  p rob l em because an increase in 
the  5-HT level of the  bra in  general ly  causes an increased 
ac t iv i ty  of the  cent ra l  nervous  sys t em 7, and a decrease in 
t he  5-HT con t en t  p roduces  sedat ion.  (2) H o w  does the  
5-t-IT con t en t  of blood change  under  the  inf luence of 
t hy ro id  ? I t  is well k n o w n  t h a t  the  5-HT con ten t  of blood 
in rabb i t s  is so high t h a t  a marked  q u a n t i t y  of i t  m igh t  
r emain  in the  bra in  s t em af ter  bleeding the  animals.  

Male and female r abb i t s  weighing 2-3.5 kg were used. 
At  the  beginning  of the  exper iments ,  t he  5-HT con t en t  
of whole blood was de t e rmined  by  the  f tuorometr ic  m e t h -  
od of UDENFRIEND et  al. s, t ak ing  0.5 ml of blood samples  
f rom the  ear vein  (using Zeiss PM QII.  spec t rophoto-  
f luorometer) .  On one group of animals  a to ta l  thyro idec-  
t o m y  was pe r fo rmed  under  I n t r a n a r c o n  anaesthesia .  The 
o the r  group of rabb i t s  was fed on a dai ly dose of 50 mg/kg  1. 2. 
b o d y  weight  des iccated thy ro id  (Richter)  for 14 days.  On 3. 
the  14th day  the  5-HT level of the  whole blood was deter-  4. 
mined  in b o t h  groups.  Af ter  bleeding, 1 g of b ra in  s t em 5. 
was excised and the  5-HT con ten t  ex t rac ted ,  using bora te  6. 
buffer  according to the  m e t h o d  of UDENFRIEND et  al.S. 7. 
Oxyhemoglob in  de te rmina t ions  were made  in half  of the  8. 
homogenized  b ra in - s t em samples  9 in order  to sub t r ac t  
the  blood 5-HT conten t .  

We  have  found  t h a t  r abb i t s  fed wi th  thyro id  lost f rom 
400-600 g b o d y  weight ,  showed hypermot i l i ty ,  and  on an 
average the i r  t e m p e r a t u r e s  increased 0.3~ The  body  
weight  of the  t hy ro idec tomized  group increased more  
t h a n  300-400 g, and in the  mean t ime  the  mot i l i ty  and 
recta l  t e m p e r a t u r e  decreased 0.2 ~ on the  average.  

The 5-HT con ten t  of bra in  s t em in fed animals  in- 9. 
creased 56.5% (p < 1%), while in thyro idec tomized  10. 
animals  i t  showed a 21.7% decrease (p < 5%). 11. 

The increase of 5-HT con t en t  of whole  blood was the  12. 
same as t h a t  seen in t h e  brain,  t hough  the  decrease in 13. 

14. 
blood 5-HT level in the  thyro idec tomized  group was 15. 
more  marked.  16. 

17. 

These  observa t ions  are of in t e res t  in connect ion  wi th  
the  supposed  physiological  significance of the  5-HT func- 
t ion in the  brain.  I t  m i g h t  be supposed  t h a t  the  per iphera l  
s y m p t o m s  of h y p e r t h y r o i d i s m  and  h y p o t h y r o i d i s m  are 
med ia t ed  not  exclus ively  by  the  effect  of the  thyro id  
g land on the  per iphera l  t issues bu t  t h ro u g h  the  t r y p t o -  
p h a n  metabol i sm,  which  influences t he  ac t iv i ty  of the  
cent ra l  nervous  sys tem.  On the  basis of our resul ts  such 
s y m p t o m s  as hyper -  and  hypomot i l i ty ,  nervousness ,  etc. 
in thy ro id  disorders  m a y  be expla ined by  the  a l tera t ions  
in the  5-HT levels in t he  bra in  s tem.  

The effect of thyroid gland on 5-HT level of whole blood in rabbits 

Group fed with desiccated thyroid gland 

Before After Increase 
treatment treatment in % 
~g/ml Hg/ml 

1.2 1.5 25.0 
1.55 1.65 6.4 
3.6 4.8 33.3 
2.2 2.55 15.9 
1.7 1.95 14.7 
3.6 4.1 13.8 
1.8 1.95 8.8 
2.05 2.35 15.0 

S = 0.28; p < 1%. Mean 19.1% 

Thyroidectonfized group 

Before After Decrease 
treatment treatment in % 
/~g/ml ~g/ml 

5.4 1.0 28.5 
5.3 3.1 41.5 
1.45 1.0 31.0 
4.1 2.1 48.7 
2.7 1.7 37.0 
2.7 1.45 46.2 
1.6 0.9 43.7 
1.6 1.2 25.0 
2.2 ] .25 43.3 
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The influence of thyroid gland on the alteration of 5-HT level in the 
rabbit brain stem. Fed with desiccated thyroid gland. 

S = 0.57; p ~  0.1%. Mean 38.3% 

Zusammen/assung. An Kan inchen  wurde  die Wirkung  
von  Schi lddr t i senf t i t te rung und Thyreo idek tomie  auf das 
5-HT-Niveau im H i r n s t a m m  und  Blu t  un te rsucht .  In  
h y p e r t h y r e o t i s c h e m  Zus tand  ist  der  5-HT-Spiegel  im 
Blu t  und  im H i r n s t a m m  erh6ht ,  bei  Athyreose  ist  er  ver-  
r ingert .  Der  Schi lddr t iseneffekt  wird  in der  Ver/ inderung 
des T ryp tophan -S to f fwechse l s  tiber das zentrale  Nerven-  
sys tem gesehen. 
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