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ANDRY, D. K. AND A. HORITA. Thyrotropin-releasing hormone: physiological concomitants of behavioral excitation. 
PHARMAC. BIOCHEM. BEHAV. 6(1) 55-59, 1977. - Two doses (10 ~g and 100 ~ug) of thyrotropin-releasing hormone 
(TRH) or saline were injected intraventricularly in rabbits pretreated with either saline, pentobarbital or phenobarbital. 
Behavior, EEG patterns, respiration rate and heart rate were monitored for 100 min posttreatment. TRH significantly 
altered all physiological indices except heart rate in both barbiturate- and saline-pretreated animals. The results support the 
contention that TRH modifies central functioning by direct action. Results are discussed in terms of barbiturate 
antagonism and excitatory effects of TRH. 
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THYROTROPIN-RELEASING hormone (TRH) has been 
postulated to have direct action on central nervous system 
(CNS) functioning, in addition to its role in the pituitary- 
thyroid axis. The hypothesized neurotropic action of TRH 
has received support from studies demonstrating that TRH 
potentiates the behavioral effects of DOPA in pargyline- 
pretreated animals [9,10]. This effect of TRH appears to 
be independent of its action in the pituitary-thyroid 
system, since the potentiation occurs in thyroidectomized 
and hypophysectomized animals [9,10]. The CNS stimu- 
lant effect of TRH is further indicated by the increased 
motor activity and hyperthermia seen after its administra- 
tion in rabbits [6].  These indices are not antagonized by 
most adrenergic or serotonergic blockers, amine depletors 
or depressant drugs. 

Although much evidence supports the postulated neuro- 
tropic action of TRH, the underlying systems and mecha- 
nisms mediating this action are unknown. Consistent 
findings are not readily apparent regarding biogenic amine 
or cholinergic substrates [3, 6, 7, 8]. The wide distribution 
of TRH in brain [15],  however, argues for its role in CNS 
functioning. 

Probably one of the most potent  effects of TRH is its 
reversal of alcohol [2] and barbiturate [3, 6, 11] depres- 
sion in animals. The barbiturate antagonism by TRH 
extends to behavioral and temperature indices of pento- 
barbital and phenobarbital narcosis. Hypophysectomy does 
not decrease the effectiveness of TRH narcosis antagonism 
and the administration of L-triiodothyronine is ineffective 
[3,11], indicating a CNS action of TRH. The only 
depressant drug studied which is resistant to TRH is 
morphine [6]. Most other sedatives and depressants are 
behaviorally antagonized by TRH. 

Antagonism of barbiturate narcosis by TRH has been 
observed in mice, rats and rabbits using several different 

routes of administration. However, behavioral and tempera- 
ture indices have primarily been stressed in these studies. 
Other physiological concomitants of TRH narcosis reversal 
and TRH effects on normal CNS functioning have not been 
delineated. ThuS, electroencephalographic (EEG), respira- 
tion rate and heart rate changes associated with the 
behavioral antagonism of barbiturates by TRH and effects 
of TRH by itself have not been described systematically. 

The present study was designed to characterize the time 
course of several physiological measures of TRH narcosis 
reversal and to more adequately delineate the effects of 
TRH on control animals. The studies were conducted on 
rabbits using intracerebral-ventricular (ICV) injections of 
TRH in order to more closely parallel previous and current 
studies in our laboratory. 

METHOD 

Animals 

Thirty (30) male New Zealand rabbits (Totem) weighing 
2 .0-2 .3  kg at the start of the experiment were used. All 
animals were housed individually with free access to food 
and water. The animals were arbitrarily assigned to experi- 
mental treatment groups. 

Apparatus 

Animals were tested in an electrically-shielded chamber. 
A four-channel Grass (Mdl. 7) polygraph and inkwriter were 
used to amplify and record electrical potentials. The EEG 
activity of rabbits was differentially preamplified (Grass, 
Mdl.7P5B, a.c., x 4000) and actively filtered (1 .0-75 .0  Hz). 
Heart rate was measured by transthoracic electrodes led 
into a low level d.c. preamplifier (Grass, Mdl. 7P1A). 
Respiration rate was obtained by a water cuff connected to 
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a pressure  t r a n s d u c e r  which  led in to  a low level d.c. 
p reampl i f i e r  (Grass,  Mdl. 7P1A).  Thus,  all record ings  were 
ob t a ined  s imu l t aneous ly  on separa te  po lyg raph  channels .  

Procedure 

Rabbi t s  were anes the t i zed  wi th  p e n t o b a r b i t a l  sod ium 
(25 mg/kg)  i n t r avenous ly  ( IV) and the i r  heads  were shaved. 
All surgical i n s t r u m e n t s  and  e lec t rodes  were previously  
soaked in e thanol .  A midsagi t ta l  incis ion was made  t h r o u g h  
the scalp and  the  skull  fascia were b lun t  dissected.  A small  
(0 .88 ram)  bur r  hole  was dri l led t h r o u g h  the  skull over  the 
lateral  vent r ic le  (1 .0  m m  lateral  to mid l ine  and  1.0 m m  
rostral  to  b regma)  and a cannu la  made  of  stainless steel 
t ub ing  (25 ga) e m b e d d e d  in a Plexiglas disc was lowered  12 
mm. P lacemen t  was c o n f i r m e d  by back f low of  cerebro-  
spinal  fluid. The cannu la  was c e m e n t e d  in place wi th  denta l  
acrylic and  a cap aff ixed.  

Three  more  bur r  holes  (1.2 m m )  were dri l led (one  2 m m  
lateral  to  mid l ine  and  10 m m  rostral  to b regma and  two 2 
m m  lateral  to  mid l ine  and  5 m m  ros t ra l  to  b regma on  
oppos i t e  sides of  midl ine) .  Stainless steel screws ( 2 / 5 6 )  wi th  
male  A m p h e n o l  pins previously  soldered were se l f - tapped 
to the  unde r ly ing  meninges .  The ent i re  assembly  was 
c e m e n t e d  to  the  skull wi th  den ta l  acrylic. Wound  closures 
were e f fec ted  wi th  w o u n d  clips and  an imals  were al lowed 
to recover  for  at  least  one  week before  e x p e r i m e n t a t i o n .  

Fo r  test ing,  animals  were given IV p r e t r e a t m e n t s  of  
e i the r  saline (N = 10), 25 mg/kg  p e n t o b a r b i t a l  sod ium (N = 
10) dissolved in saline or 100 mg/kg  p h e n o b a r b i t a l  sod ium 
(N = 10) dissolved in saline. Saline r abb i t s  had  been  adap ted  
to the  c h a m b e r  for  2 - 3  days earlier. A r i b b o n  cable,  
coun te r -we igh ted ,  wi th  female  A m p h e n o l  pins was secured 
to the  e lec t rodes  wi th  the  mos t  rostral  one  serving as an imal  
ground.  Stainless steel w o u n d  clips soldered to ilaput leads 
were a t t a c h e d  t rans thorac ica l ly .  For  saline animals ,  the 
t ho rax  was locally anes the t i zed  wi th  Efocaine  (0.5 cc, 
i n t r amuscu la r )  p r io r  to w o u n d  clip pene t r a t i on .  The  wate r  
cuf f  was wrapped  a r o u n d  the r abb i t s  and jo ined  to the  
pressure t ransducer .  

Th i r ty  min  a f te r  p r e t r e a t m e n t s ,  basel ine con t ro l  records  
of behavior ,  EEG, resp i ra t ion  and hea r t  rate were taken.  
Each p r e t r e a t m e n t  group was t hen  divided in to  a saline (N 
= 2), 1 0 ~ g  TRH (N = 4) dissolved in 10~1 saline and  100 
~g TRH (N = 4) dissolved in 10 ~1 saline t r e a t m e n t  groups.  
Saline or TRH was admin i s t e r ed  ICV by a syringe 
m i c r o b u r e t  (Micro-Metr ic)  in a to ta l  vo lume of 10 ul. 
Animals  were were c o n t i n u o u s l y  m o n i t o r e d  wi th  one min  
sample records  t aken  every five min for  100 min  pos t t r ea t -  
m e n t  obse rva t ion  periods.  Behavior  was c o n c u r r e n t l y  not -  
ed. 

Behaviora l  and  EEG records  were scaled for  all p re t rea t -  
m e n t  groups,  based on  p i lo t  s tudies  d e m o n s t r a t i n g  t ha t  in 
rabb i t s  increasing doses of  ba r b i t u r a t e s  p roduce  charac ter -  
istic behaviora l  signs and EEG pa t te rns .  Scales for saline- 
p re t r ea t ed  animals  were similarly ob ta ined ,  using adapta-  
t ion  t ime  in appa ra tus  as the  index.  Rat ings for  EEG 
pa t t e rn s  in saline animals  were analagous  to those  observed  
for  b a r b i t u r a t e  r abb i t s  and  the  same EEG scales were used 
for  bo th .  Figure 1 and  Table  1 r ep resen t  the  scales used for 
EEG and behaviora l  measures.  Resp i ra t ion  and hea r t  rates 
were r ecorded  as f r equency  per  min.  The data  f rom each 
animal  were no rma l i zed  by calcula t ing pe rcen t  change f rom 
p r e t r e a t m e n t  con t ro l  levels. These scores were aver- 
aged for  each t r e a t m e n t  group for i l lus t ra t ion  purposes .  

Individual  an imal  scores were subjec ted  to s tat is t ical  analy- 
sis using Kruskal-Wallis and  Mann-Whi tney  tests  for scaled 
data  and appropr i a t e  analyses of  variance and  Duncan  
Mult iple  Range Test  for  nonsca led  data  [14 ] .  Stat is t ical  
s ignif icance was d e t e r m i n e d  at the  p < 0 . 0 5  level or less. 
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FIG. 1. Sample EEG records illustrating rating of EEG patterns. 
Traces from top to bottom represent decreasing depths of barbitu- 
rate narcosis or increasing EEG activation levels. Trace 5 depicts 
EEG of untreated, awake rabbits. Records were obtained from 
surface cortical electrodes differentially amplified. Samples were 

retraced. Calibration: 100 msec @ 100 uV. 

T A B L E  1 

SCALES FOR ASSESSING TRH PROGRESSIVE EFFECTS ON 
B E H A V I O R  

Drug 
Pretreatment Rating Description 

Barbiturate 1 
2 

3 
4 
5 

Saline 1 

2 
3 
4 
5 

Narcosis, loss of righting 
Flexor head movements, nose 

twitching, sniffing 
Limb movements 
Attempting to right, scratching 
Regain righting, walking 

No motor movement, neck flaccid, 
eyes closed 

Head erect, eyes open 
Head movements, sniffing 
Walking, gnawing, exploring 
Running, kicking, biting, chewing 

RESULTS 

The effects  of  ]0  ug and 100 ug ICV doses of  TRH on 
saline, p e n t o b a r b i t a l  and p h e n o b a r b i t a l  p r e t r ea t ed  rabb i t s  
are p resen ted  in t e rms  of  behavioral ,  EEG pa t t e rn ,  respira- 
t ion  rate  and  hear t  rate changes  f rom p r e t r e a t m e n t  con t ro l  
levels for  each t r e a t m e n t  group.  Both  the l a tency  and 
pe rcen t  change  f rom p r e t r e a t m e n t  con t ro l  levels are pre- 
sented.  

Saline pretreatments. Baseline recordings  of  rabb i t s  
receiving IV saline in jec t ions  displayed resting, drowsy 
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behavioral  and EEG levels (2.0 on the scale). Respirat ion 
rate was approx imate ly  100 per rain and heart  rate averaged 
250 per rain before  TRH or saline administrat ion.  

In sal ine-pretreated rabbits,  ICV inject ions of  TRH 
produced  significant changes in behavior,  EEG patterns and 
respiration rates as compared  to ICV saline injections.  Heart  
rates were not  significantly affected by TRH or saline 
adminis t ra t ion and are not  presented in the figures. 

Figure 2a depicts the behavioral  changes produced  by 
ICV inject ions of  TRH and saline. Both doses of  TRH 
resulted in significant increases in behavioral  levels as 
compared  to saline animals. The 100 ug dose of  TRH 
produced  significantly greater behavioral  increments  for a 
significantly longer period ( 7 0 - 7 5  min) than the lower 
TRH dose (20 min). The behavior displayed by 100 ~g 
TRH animals could be described as thrashing, gnawing, 
greatly increased m o t o r  activity,  such as running and 
kicking, and biting. The lower dose produced  these same 
responses but  for a shorter  length of  t ime and less intensely.  
The onset  latency of behavioral  changes was significantly 
shorter (10 min) for the higher dose than the lower TRH 
dose (20 min). 
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FIG. 2. Effects of TRH and saline on behavior, EEG patterns and 
respiration rates in saline-pretreated rabbits. Each point represents 
mean percent change from pretreatment control levels. Behavior and 
EEG patterns were scaled. Respiration rate was calculated as 

frequency per rain. 

As seen in Fig. 2b, the EEG pat tern  changes of  TRH 
animals closely paralleled the behavioral  changes produced  
by the drug. Both TRH groups showed EEG ratings 
significantly higher than those of  saline animals. Both doses 
of TRH produced  essentially the same EEG changes. 
However,  onset  la tency for peak effect  was significantly 
shorter  for the higher dose (10 min) than the lower  dose 
(20 rain). 

Figure 2c shows a dist inct  dose-related increase in 
respiration rates. Both doses of  TRH resulted in signifi- 
cantly increased respirat ion rates compared  to saline treat- 
ments,  but  100 ug of  TRH produced  significantly larger 
respiration rate increases at significantly shorter  latencies 
( 10 rain) than 10 ug (20 min). 

Behavioral,  EEG pat tern and respiration rate changes 
produced by each dose of  TRH in sal ine-pretreated animals 
fol lowed very similar post in ject ion t ime courses. Onset 
latencies of  the measured responses to TRH adminis t ra t ion 
were also the same within groups. Thus, TRH affected all 
three physiological  indices more or less s imultaneously.  The 
most  definit ive and obviously immedia te  effect  of  TRH,  
however,  was on respiration rate. 

Pentobarbital pretreatments. Rabbits  pretreated with 25 
mg/kg pentobarbi ta l  sodium IV showed behavioral and 
EEG levels of  about  1.0 on the scale in Fig. 1. Respirat ion 
rate was slowed to about  40 per rain and heart  rate was 
maintained at 250 per min. Adminis t ra t ion  of  TRH 
reversed behavioral,  EEG patterns and respirat ion rates seen 
in the barbi turate  state, but  did not  alter heart  rates. 

Figure 3a illustrates the behavioral  changes induced by 
TRH and saline ICV adminis t ra t ion in pentobarbi ta l -  
pretreated rabbits. All animals regained righting reflex 
within the observation period. However,  latencies of  the 
groups were significantly different.  Both doses of  TRH 
produced behavioral changes significantly sooner  after 
administrat ion than saline animals. The 100 ug dose, 
fur thermore ,  produced righting significantly sooner  (50 
min) than the 10 ug TRH dose (70 rain). In fact,  behavioral 
signs of  pentobarbi ta l  reversal could be detected in the 100 
ug TRH group within 10 rain after inject ion and within 40 
rain for the lower dose group. 
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FIG. 3. Effects of TRH and saline treatments on three measures of 
excitation in rabbits pretreated with pentobarbital sodium (25 
mg/kg). Each point represents mean percent change from pretreat- 
merit control levels. Behavior and EEG patterns were scaled and 

respiration rate was calculated as frequency per min. 

Significant EEG pattern changes were associated with 
the TRH-induced  behavioral  al terations in pentobarbi tal-  
pret reated rabbits. Figure 3b depicts the EEG pattern 
changes of  these animals. The modif ica t ion  of  EEG patterns 
recorded f rom TRH animals occurred significantly sooner  
for 100 pg animals (10 min) as opposed to 40 min for the 
10 ug TRH group, which was significantly sooner  than the 
saline group (90 rain). Fur thermore ,  the overall percent  
change in EEG pattern levels was significantly different  for 
the three groups. Thus, a l though all animals reached similar 
behavioral levels, the EEG patterns of TRH animals were 
significantly elevated over those of saline animals at the 
t ime of  righting. 

As seen in Figure 3c, respiration rate increases produced 
by the two doses of TRH and saline were of similar 
magni tude at the t ime of righting, al though the two TRH 
groups showed significantly shorter  latencies of  respiration 
rate increases than the saline group. Both 10 ug and 100 pg 
TRH doses resulted in the same respiration rate increases 
over similar t ime courses. Increases in respiration rates were 
closely associated in t ime with behavioral and EEG pat tern 
changes in all pentobarbi ta l  groups. 

Phenobarbital pretreatments. Rabbits  pretreated with 
phenobarbi ta l  (100 mg/kg, IV) showed essentially the same 
baseline levels as pentobarbi ta l  rabbits. Behavioral and EEG 
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levels were at 1.0, respirat ion rate was slowed to about  40 
per min and heart  rate was approximate ly  200 per min. As 
with pentobarbi ta l ,  both doses of  TRH significantly altered 
behavioral,  EEG pattern and respirat ion rate indices, but  
not  heart  rate. In contrast  to pentobarb i ta l  animals, 
however  changes produced  by TRH in phenobarbi tal°  
pretreated animals were transient.  

Animals  administered saline 1CV after phenobarbi ta l  did 
not  regain righting reflex or show signs of  behavioral  
awakening during the observat ion period (Fig. 4a). Both 
doses of  TRH,  however ,  did result in significantly increased 
behavioral levels. Fur thermore ,  the higher TRH dose 
produced  significantly greater increases than the lower  
dose. However ,  la tency of  peak behavioral  changes did not  
differ be tween the two groups, a l though the 100 **g dose 
produced  the same amoun t  of  behavioral  change at signifi- 
cantly shorter  latencies than the 10 ~g TRH dose. 
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FIG. 4. Effects of TRH and saline on behavior, EEG patterns and 
respiration rates in phenobarbital-pretreated (100mg/kg) rabbits. 
Each point represents mean percent change from pretreatment con- 
trol levels. Behavior and EEG patterns were scaled and respira- 

tion rate was measured as frequency per min. 

Phenobarbi ta l  reversal was transient.  Behavioral levels 
re turned to pre-TRH control  levels within about  60 70 
min after TRH administrat ion.  There were no significant 
differences in total  behavioral  reversal be tween  the two 
doses of  TRH.  

EEG pat tern  level changes produced by TRH and saline, 
depicted in Fig. 4b, closely fol lowed behavioral  signs. 
Al though the two TRH groups showed significantly higher 
EEG pat tern  levels than saline, there were no significant 
differences be tween  the 10 ~g and 100 ~g TRH doses in 
peak effect.  However ,  the durat ion of  TRH effects on EEG 
patterns was dose-related. The lower dose produced  changes 
in EEG patterns over significantly longer  t ime periods than 
the higher dose. Similar to behavior,  TRH effects on EEG 
patterns were transient and re turned to control  levels 
within 60 rain for the higher TRH dose and 90 rain for the 
10 ~g group. 

Figure 4c illustrates respirat ion rate changes produced 
by ICV inject ion of  TRH and saline in phenobarbi ta l -  
pret reated rabbits. Both doses of  TRH resulted in signifi- 
cantly larger increases than saline. The larger TRH dose, 
fur thermore ,  led to significantly higher increases than the 
lower dose at significantly shorter  latencies. The most  
striking effect  of  TRH on respiration rate in phenobarbi ta l  
animals was the persistent rate elevations. At times when 
behavioral and EEG measures had returned to control  
levels, respiration rates were still significantly elevated. 

Throughout  the observat ion period, TRH significantly 
increased respiration rates in a dose-related manner.  

D I S C U S S I O N  

The results demonst ra te  that  TRH is capable of signifi- 
cantly antagonizing several physiological indices of pento-  
barbital and phenobarbi ta l  narcosis, as well as producing 
behavioral,  EEG and respiration rate exci ta t ion in saline 
cont ro l  animals. The results not  only lend fur ther  support  
for a central action of  TRH, but indicate that  its actions are 
not  specifically l inked with narcotic  states. TRH produces 
p ro found  effects  on normal  CNS funct ioning as well. 

The T R H  reversal of  behavior,  EEG patterns and 
respiration rates induced by barbiturates extends previous 
reports  [3, 6, 11] of  TRH reversal of  behavior and 
hypo the rmia  fol lowing barbiturate administrat ion.  Thus, 
TRH seems to lead to rather comprehensive antagonism of 
barbiturate narcosis. The lack of  TRH effects on heart rates 
may be due to the fact that  barbi turized animals had heart 
rates similar to control  animals. 

Changes in behavioral and EEG indices of  TRH-induced  
exci ta t ion were closely parallel in t ime within exper imental  
groups. However,  the relationship between EEG pattern 
modif icat ions  and behavior was not  correlated between 
t rea tment  groups. For  instance, in pentobarbi ta l -pre t rea ted  
rabbits at the t ime of  righting, EEG patterns were signifi- 
cantly elevated in a dose-related manner.  Thus, TRH 
produced effects on EEG patterns over and above those 
seen in saline animals at similar behavioral levels. This was 
also apparent  for phenobarbi ta l -  and saline-pretreated ani- 
mals. Thus, a l though temporal ly  correlated,  behavior and 
EEG could be dissociated on the basis of  between-group 
comparisons.  A particular behavioral level was not strictly 
associated with specific EEG patterns.  This suggests that 
EEG changes may be produced directly by TRH and are not  
necessarily a consequence of behavioral changes. 

The relat ionship be tween behavior and respiration rate 
was also dissociable, as most clearly illustrated by pheno- 
barbital- pret reated rabbits. The transient behavioral and 
EEG pat tern changes produced by TRH were not  reflected 
in respiration rates within or between t rea tment  groups. 
Elevated respiration rates persisted even after behavioral 
and EEG patterns had returned to control  levels. It would 
be difficult ,  therefore,  to consider EEG and behavior as 
consequences  of  respiration rate changes. It also seems 
unlikely that  respiration rate changes were the product  of 
compensa tory  mechanisms related to behavior.  Our results 
suggest the possibility that  TRH has direct action leading to 
respiration rate increases which is separable from its other  
central actions. 

Increased respiration rate was the most dramatic effect  
of  TRH t rea tments  in both saline- and barbiturate-  
pretreated animals. The mechanisms underlying TRH- 
i-nd-uced tachypnea are not  known.  However,  it has recently 
been demonst ra ted  that tachypnea can be produced  from 
TRH injections into various and diverse brain loci and is not  
dependent  upon diffusion of  TRH to medullary respiratory 
centers [41 • 

The difference be tween TRH effects on pentobarbi ta l  
and phenobarbi ta l  animals is distinct. Most likely, the 
different  pharmacological  nature of  these two barbiturates 
is at least partly responsible [5] .  Thus, the different  t ime 
courses and effective levels could alter tire ability of TRt t  
to antagonize these two barbiturates.  More detailed studies, 
delineating the relationship between effective barbiturate 
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levels at  the  t ime  of  T RH  admin i s t r a t i on ,  shou ld  provide  a 
more  conc re t e  e x p l a n a t i o n  of  T RH  t r ans i en t  an t agon i sm of 
p h e n o b a r b i t a l  narcosis .  

Previous  inves t iga tors  [1,7]  have no t  f o u n d  d rama t i c  
changes  in s p o n t a n e o u s  m o t o r  behav io r  of  ra ts  a f te r  
i n t r ape r i t onea l  TRH.  Our  results ,  on  the  o t h e r  hand ,  clearly 
d e m o n s t r a t e  cons iderab le  behav iora l  exc i t a t i on  in r abb i t s  
admin i s t e red  TRH by the  ICV route .  E i ther  species or rou t e  
of a d m i n i s t r a t i o n  d i f fe rences  m ay  expla in  these  d ispara te  
findings.  

The  e luc ida t ion  of  the  physio logica l  or pha rmaco log ica l  
na tu re  of  TRH in t e r ac t i ons  wi th  o t h e r  drugs obvious ly  
mus t  awai t  f u r t he r  s tudy.  However ,  our  resul ts  show tha t  
TRH by itself  is capable  of  mod i fy ing  physio logica l  
func t ion ing .  Cons i s ten t  wi th  our  f indings  are r epor t s  t ha t  
m i c r o i o n t o p h o r e t i c a l l y  appl ied T R H  al ters  n e u r o n a l  activi- 
ty  in several b ra in  loci [ 14 ,15] .  This  ev idence  suggests t h a t  
TRH reversal  of  b a r b i t u r a t e  narcosis  m ay  be the  resul t  of  
TRH a l t e ra t ions  of  physio logica l  sys tems an tagon iz ing  

unde r ly ing  cent ra l  subs t ra tes  med ia t ing  ba rb i t u r a t e - i nduced  
narcosis.  

Our  resul ts  suppo r t  the  c o n t e n t i o n  t h a t  TRH p roduces  
CNS al tera t ions .  Our  descr ipt ive analysis  of  TRH effec ts  on  
behavior ,  EEG pa t t e rn s  and resp i ra t ion  rates  in saline and 
ba rb i t u r a t e  an imals  suggest t ha t  TRH is a cent ra l ly  act ing 
agent  wi th  pe rhaps  i n d e p e n d e n t  ac t ions  on  several d i f fe ren t  
cent ra l  subst ra tes .  The  h y p o t h e s i s  t ha t  TRH in te rac t s  wi th  
o t h e r  drugs by  mod i fy ing  cent ra l  physiological  subs t ra tes  
was also suppor ted .  The s t rong  p o t e n t i a t i o n  of  resp i ra t ion  
rates  by  TRH argues for  clinical eva lua t ion  of  its possible  
ana lept ic  proper t ies .  More mechan is t i c ,  as well as des- 
criptive,  analyses of  TRH should  provide  a b roade r  f rame- 
work for  dec ipher ing  its pos tu l a t ed  cen t ra l  act ions .  
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