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Findings  a r e  d e s c r i b e d  which oppose the view that s ens i t i v i t y  of a d r e n e r g i c  r e c e p t o r s  is  i n c r e a s e d  in 

t hy ro tox i cos i s .  

Inves t iga t ions  of the s ens i t i v i t y  of hype r thy ro id  an ima l s  to ea teeho lamines  r e v e a l e d  by the s e v e r i t y  
of changes in the a r t e r i a l  p r e s s u r e  have not y ie lded  cons i s t en t  r e s u l t s  [2-10]. 

in the p r e s e n t  inves t iga t ion  this  p rob lem was examined  by m e a s u r i n g  r e s p o n s e s  to ad rena l i n  in r a b -  
bi ts  in va r ious  s t ages  of e x p e r i m e n t a l  t hy ro tox icos i s .  

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

E x p e r i m e n t s  were  conducted on ma le  rabb i t s  weighing 2.5-3.5 kg. Some of the a n i m a l s  (18) ac ted  as  
con t ro l s ,  while the o the r s  were  fed thy ro id  e x t r a c t  in doses  of f rom 0.4-2.2 g da i ly  fo r  28 days .  Some (20) 
an ima l s  were  inves t iga ted  on the 14th day of e xpe r i m e n t a l  t hy r o t ox i e os i s ,  o thers  (22) on the  28th day. 
Adrena l i n  was in jec ted  quickly  in a dose of 2.5 ~tg/kg into the exposed  jugular  vein of the an ima l s  a n e s t h e -  
t i zed  with urethane (1 g / k g  in t ravenous ly) .  The t ime of in j ec t ion  and the p r e s s u r e  in the ca ro t id  a r t e r y  
were  r e c o r d e d  on a pho to reco rd ing  osc i l log raph .  The p r e s s u r e  was m e a s u r e d  by an e l e c t r o m a n o m e t e r .  

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

The mean  a r t e r i a l  p r e s s u r e  in the an ima l s  of the control  group was 95 4- 1.38 ram.*  A f t e r  in jec t ion  
of ad rena l in  i t  rose  to 136.2 =~ 44.3 ram,  an i n c r e a s e  of 41.2 ~= 4 ram,  or  43.3% of the in i t ia l  value.  

The or ig ina l  mean  p r e s s u r e  in an ima l s  r ece iv ing  thyro id  e x t r a c t  for  2 weeks was 118.5 :~ 4.15 ram. 
A f t e r  in jec t ion  of ad rena l i n  i t  rose  to 157 4- 5.7 ram,  i .e . ,  by 38.5 mm or  by 32.4 ~c of the in i t ia l  value.  A l -  
though the d i f ference  between the absolu te  i n c r e a s e s  of a r t e r i a l  p r e s s u r e  in the control  and e xpe r i men t a l  
an ima l s  was not s igni f icant ,  the i n c r e a s e  e x p r e s s e d  as  a pe rcen t age  of the in i t ia l  value was s ign i f i can t ly  
(P < 0.05) lower  than in the con t ro l s .  

In the rabbi t s  r ece iv ing  thyro id  e x t r a c t  for  4 weeks the ini t ia l  p r e s s u r e  was 124.6 -~ 2 ram. Af t e r  in -  
j ec t ion  of ad rena l i n  i t  ro se  to 157 -~ 3 ram,  i . e . ,  by 32.4 mm o r  by 26.6% of the in i t ia l  value.  The i n c r e a s e  
in the mean  a r t e r i a l  p r e s s u r e  in th is  group of a n i m a l s  was s m a l l e r  than that  in the con t ro l s  by a s t a t i s t i c a l -  
ly  even more  s igni f icant  m a r g i n  (P < 0.001). 

The r e s u l t s  demons t r a t e  that  with p r o g r e s s i v e  deve lopment  of e xpe r i m e n t a l  t hy ro tox i cos i s  in r a b b i t s ,  
ad r ena l i n  causes  a p r o g r e s s i v e l y  s m a l l e r  i n c r e a s e  in the mean  a r t e r i a l  p r e s s u r e .  

Ana lys i s  of the t imes  of onset  and development  of the p r e s s o r  r e sponse  to ad rena l in  r evea l ed  the 
following pa t t e rn .  An i n c r e a s e  in a r t e r i a l  p r e s s u r e  of the control  rabbi t s  appea red  on the ave rage  a f te r  
3.6 ~- 0.13 sec .  In r abb i t s  r ece iv ing  thyro id  for  14 days this  t ime was i n c r e a s e d  to 4.13 ~- 0.2 sec ,  and in the 
an ima l s  r ece iv ing  thyro id  for  28 days ,  to 4.3 -~ 0.19 sec .  The values  obtained in both e x p e r i m e n t a l  groups 
d i f fe red  s ign i f ican t ly  f rom the con t ro l s  (P = 0.03 and P < 0.001, r e spec t ive ly ) .  The de lay  in the onset  of the 
r e sponse  to ad rena l in  in the hype r thy ro id  an ima l s  became p a r t i c u l a r l y  obvious,  bea r ing  in mind  that  the 
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veloci ty of the blood flow is g rea te r  in such animals [1]. This means that the adrenalin must  have reached 
the specific adrenerg ic  r ecep to r s  of the a r te r ia l  sys tem sooner.  

The time taken for  the p r e s s o r  response to adrenalin to develop, i .e. ,  the time between the onset and 
the maximum of the response ,  was also increased  in the experimental  animals .  In the controls  its mean 
value was 3.14 4- 0.15 sec ,  in the animals  receiving thyroid ext rac t  for  14 days it was increased  to 3.46 ~- 
0.36 see,  and in the animals  of the third group to 4 ~: 0.33 sec.  The difference between the t imes of develop- 
ment  of the p r e s s o r  response  to adrenal in in the animals of the control and the last  experimental  group 
was s ta t is t ical ly  significant (P = 0.002). 

The rate of re tu rn  to a normal  mean p res su re  was es t imated from its height 10 sec af ter  the maximal  
increase .  During this period the a r t e r i a l  p r e s su re  in the control rabbits fell on the average  by 32 ram, or  
by 78%, compared  with by 18.6 mm or 47% in the animals  receiving thyroid for  14 days and with 14 mm or 
43% in animals receiving thyroid for  28 days. The difference between the resul ts  in both experimental  
groups and in the control group was s ta t is t ica l ly  signif icant ,  and as the thyrotoxicosis  increased  p r o g r e s -  
s ively in sever i ty ,  the significance of the difference increased  (P < 0.02 and P < 0.001, respect ively) .  

Injection of adrenal in into the control animals led to an increase  not only in the mean, but also in the 
pulse p r e s su re ,  from 26 ~- 0.8 initially to 40 * 1.46 m m a t  the moment  of maximal increase  of the mean p r e s -  
sure .  No significant increase  in the pulse p res su re  could be detected in the animals of e i ther  experimental  
group under the influence of adrenalin. 

In the dose used, adrenalin caused moderate  slowing of the hear t  rate in the animals of all groups. 
Neither in the sever i ty  of the b radycard ia  nor in the changes in hear t  ra te  af ter  injection of adrenal in  could 
any difference be d iscovered  between the control and experimental  animals .  

The resul ts  demonstrate  that experimental  thyrotoxicosis  in rabbits is accompanied by a p rogress ive  
delay in the onset and development of the p r e s s o r  response to adrenal in.  The magnitude of the response 
also was smal le r  in hyperthyroid animals.  The a r t e r i a l  p r e s su re ,  when ra ised by the action of adrenalin,  
also took longer to re turn  to normal .  This last  finding could be attr ibuted to lowering of monoamine oxidase 
act ivi ty in the vesse l  walls [11] and to inhibition of breakdown of injected adrenalin.  However,  this explana- 
tion is not in accord  with data indicating that monoamine oxidase inhibitors do not potentiate effects of ca te-  
cholamines.  

On the whole, the resul ts  descr ibed above do not support the view that the sensi t ivi ty of adrenergic  
recep tors  is increased  in thyrotoxieosis .  
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