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Faci l i ta t ion and inhibition of monosynaptic  re f lexes  (flexor and extensor)  in response  to 
st imulation of the r e t i cu la r  format ions  of the medulla (gigantocellular,  pa rvoce l lu la r  nuclei,  
nuclei  of the raphe and ves t ibular  complex) were  investigated in normal  and hyper thyroid  
cats anesthet ized with pentobarbi tal  and chlora lose .  The position of the stimulating e l e c -  
t rodes  was ver i f ied  in se r ia l  his tological  sect ions .  Comparison of the tempora l  course  of 
suprasegmenta l  influences in the control  and exper imenta l  animals  (receiving thyroid ex- 
t r a c t  for  two weeks in increas ing doses  f rom 0.4 g to 5.6 g) showed definite weakening of 
both inhibitory and fae i l i ta tory  influences and also r e v e r s a l  of the descending effects .  It is 
concluded that an excess  of thyroid hormones  changes the modulating effect  of supraspinal  
s t ruc tu re s  on spinal re f lex  act ivi ty .  

All typos of segmental  inhibition of spinal re f lexes  a re  dis turbed in thyrotoxicos is  [1]. The state  of 
suprasegmenta l  regulat ion of the spinal cen te rs  when the thyroid hormone level  in the body is elevated has 
not hi ther to  been studied. Never the less  the information could be impor tant  in the explanation of the patho-  
genes is  of the motor  d i so rde r s  in d iseases  of the thyroid gland~ 

The object  of the p resen t  invest igat ion was to study the changes in descending influences of ce r ta in  
medul lary  s t ruc tu re s  giving inhibitory and faci l i ta tory effects  on the spinal re f lex  apparatus ,  in exper imen-  
tal thyrotoxicos is .  

E X P E R I M E N T A L  M E T H O D  

Cats were  anesthet ized with pentobarbi tal  and chloralose (15 and 10 mg/kg,  respec t ive ly ,  in t raper i -  
toneally).  Action potentials were  r eco rded  f rom the vent ra l  roots  of L 7 and $1 in response  to s t imulat ion of 
f lexor and ex tensor  muscu la r  nerves  (deep peroneaI  and gas t rocnemius) .  Unipolar s t imulat ion with square 
pulses (five pulses ,  500/sec)  was applied to the s t ruc tu res  of the medulla through mic roe l ec t rodes  (tip 5-10 
p in d iameter ) .  The amplitude of s t imulat ion at which the initial phase of the short- la tency (4-5 msec) ac-  
tion potential  appeared in the ventral  roo t  was conventionally r ega rded  as the threshold.  The strength of 
the s t imulat ion used in the exper iments  was 1.25 t imes  the threshold.  The stimulating e lec t rodes  were  in- 
t roduced into the corresponding s t ruc tu re s  in accordance  with the coordinates  of Szentagothai 's  a t las .  The 
c o r r e c t  positioning of the e lec t rodes  was ver i f ied af te r  each exper iment  by e lec t r i ca l  coagulation followed 
by fixation of the bra in  and staining of the sect ions by Niss l ' s  method. 

A group of control  animals (18 cats) and another  of animals  with thyrotoxicos is  (15 cats) were  invest i-  
gated. Thyroid ex t r ac t  was given daily in increas ing  doses f rom 0.4 to 6.0 g for  two weeks.  During this 
period the protein-bound iodine concentra t ion in the blood p lasma of the animals  with thyrotoxicos is  rose  
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Fig. 1. Tem pora l  course  of sup ra segmen ta l  inhibition induced by 
s t imula t ion  of g igantocel lu lar  nucleus on monosynapt ie  r e f l exes  in 
control  an ima l s  (1) and an imals  with thyro toxicos i s  (2). I) Exten-  
sor;  II) f lexor  monosynapt ic  r e f l exes .  Absc i ssa ,  in te rva l  (in msec)  
between las t  s t imulus  of conditioning s t imula t ion  of g igantocel lu lar  
nucleus and tes t ing  s t imulus .  Ordinate ,  ampl i tudes  of m o n o s y n a p -  
t ic r e f l exes  (in % of init ial  value).  Each curve  r e p r e s e n t s  ave raged  
data obtained in cats  of control  and exper imen ta l  groups  (7-10 o b -  
se rva t ions) .  

f r o m  3-4 pg% to 18-20 #g% and the h e a r t  r a t e  ro se  f r o m  100-120 to 180-200/min.  A tendency for the weight 
to diminish was obse rved .  

E X P E R I M E N T A L  R E S U L T S  

Ret icular  s t r u c t u r e s  with an inhibi tory effect  on monosynapt ic  r e f l exes  (the region of the g igantocel lu lar  
nucleus and nucleus of the raphe) in the control  an imals  led to prolonged inhibition of monosynapt ic  r e f l exes  
(more than 300 msec) .  The effect  obse rved  was b i l a t e ra l ,  and f lexor  r e f l exes  were  inhibited with a lower 
threshold  s t rength  of s t imula t ion  than ex tensor .  The max ima l  depth of inhibition for  both re f lexes  was 
about equal  and co r responded  to the per iod f r o m  20 to 70 msec~ In mos t  expe r imen t s  inhibition of the ex-  
t ensor  r e f l exes  was c h a r a c t e r i z e d  by a second phase of inhibition with a m a x i m u m  in the in terva l  of 150 
m s e c .  The prolonged t e m p o r a l  course  of the inhibi tory effect  obse rved  in these  exper imen t s  evidently r e -  
f lected r e t i c u l o - s p i n a l  influences on motoneurons  through an in terneuron appara tus  (in pa r t i cu la r ,  through 
the in te rneurons  belonging to the s y s t e m  of a f fe ren t s  of the f lexor  r e f l ex  desc r ibed  by s eve ra l  inves t iga tors  
[2, 5]). 

In the an imals  with thyro tox icos i s  the threshold  of s t imulat ion of the r e t i cu l a r  format ion  studied was 
inc reased .  Against  this background the descending inhibi tory effects  were  cons iderably  weakened (Fig. 1), 
and in some ca se s  (in r e s p o n s e  to s t imula t ion  of the reg ion  of the g igantocel lu lar  nucleus) this was acco m-  
panied by invers ion  into a fac i l i t a tory  r e sponse .  The m o s t  significant d i f fe rences  (P < 0.01) in the t emp o ra l  
course  of inhibition in the an ima l s  of the  contro l  and expe r imen ta l  groups  were  obse rved  for the e a r l i e r  
phase of inhibition. 

La t e r  invest igat ions showed that  in thyro toxicos i s  the fac i l i ta tory  sup ra segmen ta l  influences also a re  
changed. In the control  an ima l s ,  s t imula t ion  of the fac i l i ta tory  zones  of the medulla  (parvocel lu lar  nucleus,  
nuclei of the ves t ibu la r  complex) led to faci l i ta t ion las t ing up to 100-150 m s e c ,  with a m a x i m u m  in the in- 
t e rva l  f r o m  10 to 70 m s e c .  Very weak faci l i ta t ion of re f lex  r e sponses  occu r r ed  in the an imals  with t h y r o -  
toxicosis  and the ex tensor  r e f l exes  were  actual ly  slightly inhibited (Fig. 2). Jus t  as during the inves t iga-  
t ion of inhibi tory ef fec ts ,  the d i f fe rences  in the course  of the fac i l i ta tory  reac t ions  in the control  cats  and 
cats  with thyro tox icos i s  were  s ta t i s t i ca l ly  signif icant .  

These expe r imen t s  showed that  in thyro toxicos i s  the exci tabi l i ty  of the r e t i cu l a r  s t r u c t u r e s  of the 
medul la ,  with both fac i l i t a tory  and inhibi tory act ions on motoneurons ,  is reduced.  Descending influences 
on the monosynapt ic  r e f l ex  a r c  a r e  weakened or  even abol ished.  Assuming that  descending control  f rom 
bu lba r  fo rmat ions  is  the r egu la to r  of the a f fe ren t  flow f rom the pe r iphe ry  to motoneurons  [3], the weakening 
of regula t ion  mus t  evident ly  lead to r eo rgan iza t ion  of the function of the spinal  segmenta l  appara tus .  As a 
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Fig. 2. Temporal course of suprasegmental f~eilitation induced 
by stimulation of parvocellular nucleus on monosynaptic reflexes 
of control animals (1) and animals with thyrotoxicosis (2): I) ex- 
tensor; II) flexor monosynaptic reflexes.  Abscissa, intervals (in 
msec) between last stimulus of conditioning stimulation of par-  
vocellular nucleus and testing stimulation. Ordinate, amplitudes 
of monosynaptic reflexes (in % of original value). Each curve 
represents  averaged data obtained in cats of control and experi- 
mental groups (7-9 observations). 

resul t  of this, modulation of effects recorded at the spinal level may occur: not only weakening, but even 
inversion of facilitatory and inhibitory influences. In animals with thyrotoxicosis,  the early phase of the 
inhibitory influences is most severely affected. A similar  action is observed when the character  of the 
suprasegmental inhibition is investigated after  administration of tetanus toxin [4]. 

In thyrotoxicosis it is evident that not only the activity of reflex spinal mechanisms is disturbed, as 
the wri ters  lmve shown previously [1], but also some forms of suprasegmental control. 
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