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KRAEMER, G. W., R. MUELLER, G R. BREESE, A. J PRANGE, J K. LEWIS, H MORRISON AND W. T. MCKINNEY, ] 
Thyrotroptn releastng hormone antagonism of pentobarbttal narcosis in the monkey PHARMAC BIOCHEM. BEH/~ 
4(6) 709-712 ,  1976. - The effect of TRH on pentobarbltal narcosis in 12 rhesus monkeys was examined. Vital Sl~ 
monttored included respiration rate, heart rate, temperature, sleeping time, and t~me of reappearance of certain reflex 
Blood samples were obtained for pentobarbltal assay. Two dose schedules for TRH admimstratlon were used. One group 
6 animals received a single dose of 20 mg/kg 30 mm after barbiturate administration, while the other group receivec 
rejections of 20 mg/kg spaced at 30, 40 and 50 mm after lnjectlon of pentobarbltal Both groups were sex balanced TJ 
administration resulted m dramatically increased respiration and heart rates and arrested the progress of barbitur 
reduced hypothermm The extended dose schedule prolonged increased respiration rate and a dffferentml effect of TRH 
pentobarbltal induced hypothermla across sexes was observed. All ammals regained reflexes sooner and sleeping time 
reduced by 22%. No differences m pentobarbltal blood levels wtth TRH were observed These results extend earher worb 
rodents to primates and suggest a possible use of TRH in cases of acute barbtturate Intoxication 
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P R E V I O U S  studies have shown that  t hy ro t rop in  releasing (F(13 ,104)  = 18.11, p<0 .001 ,  resp., F(13,104)  
ho rmone  (TRH)  has effects  on the central  nervous system p<0 .001  heart)  with bo th  signs increasing after "1 
which are dist inct  f rom its func t ion  as a releaser of  showing a downward  trend in the control  condmc 
thy ro t rop in  and pro lac tm f rom the anter ior  pi tui tary [4, 6, 1, 2) The data for body tempera ture  showed si~ 
7] Plotnakoff  and associates [9] repor ted  that  TRH first order  interact ions of  TRH × t ime blocks (F( I :  
po ten t ia ted  L-DOPA induced exc i ta t ion  in mice fol lowing 34.93, p < 0  001) (Fig 3) and sex x t ime blocks (F( 
pargyhne pre t rea tment .  Recent ly ,  TRH was found to  = 2 81, p < 0 . 0 0 5 )  with a second order  in teract ion of 
decrease the sedat ion and hypo the rmia  produced  by pento-  sex x t ime blocks (F(13 ,104)  = 5.48, p<0 .001  
barbital  [1, 3, 10] and by e thanol  [1, 2, 5] in rodents,  showed a s h a r p e r d e c h n e m t e m p e r a t u r e  than femal 
Such results have suggested a possible therapeut ic  role for arrested the decline in tempera ture  within 10 
TRH in cases of  acute  in tox ica t ion  by these depressants adminis t ra t ion in all females and in the males re~ 
The purpose of  the present s tudy was to de termine  whether  single dose of  TRH but did not  have this effect  in tl 
barbi turate  depression of  physiological  mechanisms in recewing 3 doses of  TRH (Fig. 4). Thus, out  of  12 
pr imates  including those concerned  with respirat ion,  heart  3 males did not  show an arrest of  pentobarbi ta l  
rate, and reflexes might  be al tered by TRH.  hypo the rmla  fol lowing TRH.  

METHOD 

Twelve rhesus monkeys  comprising 2 groups of  3 males 
and 3 females,  ranging be tween  2 - 4  years of  age with a S,NGLE OOSE OF20m~,~T~ 

group average of  3 25 years, were used in this s tudy / ~ _-,a [ ]- [ _ ~ / / l  [ i - ~ l ~  
Animals in the first group had received barbi turates  
previously but  not  within a mon th  of  the present s tudy 
The second group had never received barbi turates  Each 4o 
animal was food  deprived for 1 8 hr and then treated with 
an intravenous dose of  26.5 mg/kg  of  pentobarb i ta l  Vital ~ ~ i T / ~ -- PENrOBA"B SAU O---O ~TOSA~B(r~. 
signs including respirat ion rate, heart  rate, body  tempera-  ~ N ~ .  ~ I [ -" -'.E~TOBA.B-S~L,NE 
ture, and reflexes were moni tored .  Body  tempera ture  was ~ ~o 
recorded every 5 rain using a thermister  rectal  probe 
(Yel low Springs Inst.). Respirat ion rate, the electrocardio-  
gram (ECG) and the e lec t roencepha logram (EEG) f rom the 
frontal ,  temporal ,  and occipi tal  lobes were recorded on a 
Grass polygraph.  Needle skin e lectrodes  were used for the 2o 
ECG and the EEG. A Beckman pressure t ransducer  was 
used for respirat ion All drug and placebo solut ions were 
given through an intravenous ca theter  with a 20 mi lhmicron  ,o ' 2'o ' 3~ ' go ' 5'o ' go ' ;o ' ~ ' 
ml lhpore filter set in the inferior saphenous vein Three  5 E~"PSEOT'ME EOLL0~,UG ~ENrOBA,8,TA~ (~I~UTES) 
ml b lood samples were drawn for serum pentobarbl ta l  
samples at 20, 40, and 60 min fol lowing barbi turate  FIG. 1 Effect of 20 mg/kg of thyrotropm releasing hormor 
injection.  R o o m  tempera ture  was maintained at 22 ° C The on respiratmn rate when gwen 30 rain after 26 
t imes at which a pain reflex to ear pinch, bhnk reflex to pentobarbital (respirations per mm _~ SEM). 

corneal  s t imulat ion,  spontaneous  body movement ,  and 
head lift occurred after  pentobarb i ta l  t r ea tment  were 
noted.  S,NGLE OOSE O~ 20~,~ rR. 

The first group received a single dose of  20 mg/kg of  zoo O'----OPENTOBARB*TRH 

TRH (Pyro GLU-HIS-PRO-NH2,  Abbo t t  Laboratories,  = ~PENTOSARB~SALINE 

North  Chicago, Ill.) in saline vehicle 30 min fol lowing Lgo. N,G 
pentobarbi ta l  injection.  The second group received 3 
inJections of  20 mg/kg of  TRH spaced at 30, 40, and 50 ~ ,8o. 
min fol lowing pentobarb i ta l  inject ion Subsequent ly ,  each 
group received identical  t r ea tment  with inject ions of  the ~ .To 
saline vehicle alone an average of 2 weeks after the first 
condi t ion  ~I r .H  

Analyses of  variance were used to de te rmine  the ~6o 
significance o f  effects  due to T R H  vs control ,  dose level, 
sex and t ime blocks for vital signs. Time block effects  were 
evaluated with and wi thou t  the initial 30 rain cont ro l  15o 
period. Similar analyses were per fo rmed  on the data for 
reflexes and pentobarb i ta l  levels, ao so ,o 5o 6o 7o 8o 

ELAPSED TIME FOLLOWtNG PENTOBARBITAL (MINUTES) 
R E S U L T S  

Analyses of  the data for respirat ions and heart rate FIG 2 Effect of 20 mg/kg of thyrotropm releasing hormon 
showed a significant main effect  of  TRH (F ( I , 18 )  = 23 74, on heart rate when given 30 mln after 26.5 mg/kg pentc 
p<0.O05,  F(1,8)  = 41.69,  p < 0  001) wi th  increases in both  (beats per rain ~ SEM) 
measures. A drug x t ime blocks Interact ion was significant 
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FIG 3 Effect of 20 mg/kg of thyrotropln releasing hormone (TRH) FIG. 5 Effect el repeated vs single dose of 20 n 
on rectal temperature when given 30 mm after 26 5 mg/kg thyrotropin releasing hormone (TRH) on respiration r; 

pentobarbxtal (degrees centigrade ± SEM) given 30 mm after 26 5 mg/kg pentobarbltal (N = 6 
condition) 
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FIG 4 Differential effect of thyrotropln releasing hormone (TRH) , "  
on pentobarbltal Induced hypothermla in male (N = 3) and temale 50 ,c 
(N = 3) rhesus monkeys receiving three doses of 20 mg/kg TRH 30 EAR PINCH CORNEAL SPONTANEOUS HEAD 

REFLEX MOVEMENT rain after 26 5 mg/kg pentobarbltal %REDUCTION 27%(P(0251 38%(P(01) 16%{NS) 22% 

Analysis  of  the  data  w i t h o u t  the  ini t ial  c o n t r o l  b lock  FIG 6. Effect of thyrotropln releasmg hormone (TRH) or 
y ie lded the  same resul ts  for  ma in  effects.  However ,  a reappearance of reflexes (single and multiple dose s 
second  order  i n t e r a c t i o n  b e t w e e n  T R H  dosage level and  combined, N= 12) 
t ime  b locks  was s lgmf lcan t  in t ha t  repea ted  doses of  TRH 
m a i n t a i n e d  or  shght ly  increased high resp i ra t ion  ra te  while  lmposs tb le  No adverse ef fec ts  of  the  TRH t r ea tmer  

observed  T R H  did no t  af fec t  se rum levels of p e n t o  
one  dose caused an increase m r e s p l r ahons  which  t h e n  (Fag. 7). 
dechned  over  t tme  (F (8 ,64 )  = 3 22, p < 0 . 0 0 5  (Fig 5). No 
o t h e r  effects  of  r epea ted  vs. single dose schedules  were 
found .  DISCUSSION 

Head hf t ,  p inch  and cornea l  ref lexes  occur red  slgnlfl- These  resul ts  c o n f i r m  previous  work xn rodents , ,  
can t ly  soone r  m T R H  t rea ted  ammals  ( F ( 1 , 1 8 )  = 14.02,  t ha t  TRH a d m i m s t r a t l o n  reduces  p e n t o b a r b ] t a l  
p < 0  01, head  lift ,  8.44, p < 0 . 0 2 5 ,  p inch ;  12 70, p < 0  01, t ime  and h y p o t h e r m m  [ I ,  3, 10] and e x t e n d  these  l 
corneal  ref lex)  (Fig 6). However ,  t ime  of  s p o n t a n e o u s  to show tha t  T R H  has  p r o n o u n c e d  ef fec ts  on  resl 
m o v e m e n t  was no t  r educed  s~gnfficantly and  no  rater-  rate,  hea r t  ra te  and  basic ref lexes  in p e n t o b a r b l t a l  
ac t ions  of  these measures  wt th  sex or drug dosage were ca ted  monkeys .  The an tagon i s t i c  ef fec ts  of  T 
s lgmficant .  A whole  b o d y  t r e m o r  resu l t ing  f rom free muscle  p e n t o b a r b i t a l  could  no t  be a t t r i b u t e d  to  cha] 
fasc icula t ions  which  occur red  wi th in  10 sec of  r e jec t ion  of  p e n t o b a r b i t a l  m e t a b o l i s m  as serum levels of  p e n t o  
T R H  made  eva lua t ion  of  the  EEG f rom skin e lec t rodes  were u n a f f e c t e d  by  TRH.  
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The  onse t  of  ac t ion  of  TRH marked  by  whol, 
j [ muscle  fascxculat lons occur red  wi th in  10 sec of  m t r a  

l 

admin i s t r a t ion .  Respi ra t ions  and  hea r t  ra te  m, 
,so a t t a in ing  m a x i m u m  values wi th in  5 - 1 0  m m  folio 

~' , single dose. The d u r a t i o n  of e f fec t  is in teres t ing  i n ,  
"~ , 4 o -  \ l q the  shor t  ha l f  life of  T R H m p l a s m a [ 8 1 .  
E Repea ted  doses of  20 mg/kg  did no t  lmprov(  
z 

- resul ts  o b t a i n e d  wi th  one  dose wi th  the  except lc  
1 3 0  - resp i ra t ion  rate increased and  m a i n t a i n e d  m a x l m u n  

over  a longer  t ime  period.  Absence  of  a dose re 
,zo" re la t ionsh ip  as previously  r epo r t ed  for  sleep t in 

_~ h y p o t h e r m l a  in mice [3] wi th  these and  o t h e r  mea,, 
o m o n k e y s  may be due to the max ima l  response  ol 

.,o. w i th  the  lmt la l  dose of  20 mg/kg  F u r t h e r  s tudies  
~ 1' lower  dose schedule  may  e s t abhsh  a dose re 

I 0 0  TRH SALINE re la t ionsh ip  
Arres t  of  p e n t o b a r b l t a l  i nduced  h y p o t h e r m l a  

z~ ,o ~o [ 20 4'0 ~'o observed  in 3 male an imals  Dif ferences  in ra te  of  te 
TRH CONDITIONS SAUNECONTROLCOND,TW:)NS ture  dechne  and  b a r b i t u r a t e  exper ience  may  accot 

ELAPSED TIME FOLLOWING PENTOBARBITAL (MINUTES) persis t ing h y p o t h e r m l a  in these  males. However,  
ammal s  d i sp layed  all of  the  o t h e r  fea tures  of  th( 
response  suggesting t ha t  the  ef fec ts  of TRH on  

FIG 7. Serum pentobarbltal levels in rhesus monkeys receiving measures  inc luding  resplrat~ons, hea r t  rate,  and s 
thyrotropm releasing hormone (TRH 20-60  mg/kg) or saline t ime  are i n d e p e n d e n t  of  the  e f fec t  on  temp, 
beginning 30 mm after injection of 26.5 mg/kg pentobarbltal (N = 

12) regu la t ion  
The resul ts  of  the  p resen t  s tudy  suggest a p 

t h e r a p e u t i c  use of  TRH in the  t r e a t m e n t  of  barb  
overdose  
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