
390 Specialia EXFERIENTIA 34/3 

In travenous  thyrotrop in  re leas ing  h o r m o n e  (TRH)  enhances  the exc i ta tory  act ions  of 
acety lchol ine  (ACh) on rat cort ical  neurons  
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Summary. I.v. admin is te red  T R H  (1.25-10 mg/kg) enhanced  the  exc i t a to ry  act ions of ion tophore t ica l ly  applied ACh 
on spon taneous ly  act ive cerebral  cort ical  neurons  of pen toba rb i t a l - anaes the t i zed  rats.  These observa t ions  are  cons is ten t  
wi th  the  hypo thes i s  of a cholinergic-l ink in the  an t i - anaes the t i c  act ions  of exogenously  admin i s t e red  T R H .  

The abi l i ty  of T R H  to offset  the  narcosis  p roduced  by  
ba rb i tu ra t e s  in l abora to ry  animals  is an tagonized  by  
cholinergic muscar inic  an tagonis t s  1,2. Moreover,  ionto-  
phore t ica l ly  appl ied T R H  enhances  the  exc i t a to ry  act ions  
of ACh and carbachol  (but no t  g lu tamate)  on spon tane -  
ously act ive  cerebra l  cor t ical  neurons  of pen toba rb i t a l  
anaes the t i zed  ra ts  and i t  was sugges ted  t h a t  this act ion 
of T R H  m a y  have  some re levance to the  an t i - anaes the t i c  
proper t ies  of the  pept idea .  In  order  to fur ther  evalua te  
th is  hypo thes i s  it  appea red  necessary  to de te rmine  if sys- 
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Effect of i.v. TRH to enhance the response of a cortical neuron to 
iontophoretically applied ACh. Spikes see 1 are represented on the 
ordinate. The lines above the traces indicate periods of ACh ejection 
and the numbers refer to amounts of current in nanoamperes, A and B 
are continuous. C was recorded 30 min later. 

temical ly  admin is te red  T R H ,  a t  doses comparable  to 
those which  antagonize  ba rb i tu r a t e - induced  loss of the  
r ight ing reflex 1, would also enhance  the  exc i t a to ry  ac- 
t ions of ACh on ra t  cort ical  neurons.  
These s tudies  were conduc ted  on 8 female Charles River  
ra ts  (180-210 g) anaes the t i zed  wi th  5 0 - m g / k g  i.p. of 
pen toba rb i t a l  Na. The animals  were para lyzed  wi th  
15 mg/kg of Flaxedi l  (initially, wi th  supp lemen t s  when 
required) and art if icial ly resp i ra ted  t h ro u g h  a t rachea l  
cannula .  A cannula  for drug in jec t ion  was placed in the  
jugular  vein. The animals  were placed in a s tereotaxic  
f rame and body  t e m p e r a t u r e  was ma in ta ined  at  37 ~ 
th rough  a rectal  probe  connec ted  to  a hea t ing  pad th rough  
a feedback device. A small  bur r  hole was drilled over the  
somatosensory  cor tex  and a glass microp ipe t te  (tip dia-  
me te r  4-8 am) conta in ing  2 M NaC1 in the  cen te r  barrel  
(for neurona l  recording) and 1 ou te r  barrel  (for au tomat ic  
cur ren t  balancing) and 0.5 M ACh in ano the r  outer  barrel  
was placed 800-1430 ~xm below the  cort ical  surface. The 
surface of the  skull and the  wound  were covered  wi th  4% 
agar to p r ev en t  drying.  Only 1 spon taneous ly  act ive cor- 
t ical neuron  was examined  in each ra t  to avoid res idual  
drug effects.  T R H  was dissolved in 0.9% saline at  var ious 
concen t ra t ions  for i.v. inject ion.  
Cumula t ive  i.v. doses of 1.25 to  10 mg/kg  of T R H  en- 
hanced  wi th  a l a tency  of 0.5-3 rain the  exc i t a to ry  act ions 
of ion tophore t ica l ly  appl ied  ACh in 7 of 8 ra t s  t es ted  (i.e. 
7 of 8 neurons).  An example  of th is  effect  is shown in the  
figure which  is a ra te  me te r  t rac ing  of a spon taneous ly  
act ive neuron located at  a d e p t h  of 946 ~m. I t  can be seen 
t h a t  a f ter  a cumula t ive  dose of 5 mg/kg the  response of 
the  neuron to  20 nA of ACh is clearly enhanced,  ap- 
p roach ing  t h a t  seen in the  p re -drug  per iod to 40 nA of 
ACh. The record in C, t aken  30 rain af ter  B, i l lustrates  an 
e levated  spon taneous  fir ing ra te  and an even  grea te r  
response to ACh. Since the  magn i tude  of t he  responses to  
ACh b o t h  before and af ter  T R H  varied cons iderably  
among  the  exper imen ta l  p repara t ions ,  i t  appears  un- 
just i f ied to d raw any  conclusions regard ing  po tency  or 
min imal  effective doses. Nonetheless ,  the  doses of T R H  
employed  in these s tudies  are cer ta in ly  wi th in  the  range 
necessary  to  elicit behaviora l  (i.e. ant i -anaes thet ic)  re- 
sponses in in tac t  animals.  
These d a t a  indica te  t h a t  sys temica l ly  admin is te red  T R H  
in re levant  pharmacologica l  doses can, like iontophore t i -  
cally appl ied TIRH, enhance  the  exc i t a to ry  act ions  of ACh 
on pen toba rb i t a l - anaes the t i zed  r a t  cort ical  neurons.  Since 
there  is evidence in the  l i t e ra ture  to  suggest  t h a t  anaes-  
the t ics  reduce neurona l  exc i t a to ry  responses  to ACh4, 5, 
these f indings are cons is ten t  wi th  the  pos tu la te  of a cholin- 
ergic pa r t i c ipa t ion  in the  an t i - anaes the t i c  proper t ies  of 
th is  neura l ly  act ive  pept ide .  
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