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For many years thyrotropin-releasing 
hormone (TRH) was considered to play a 
very specific role in the hypothalami- 
cohypophyseal axis, as evidenced by the 
name. Recently, however, it has been 
found capable of producing physiological 
actions apparently independent of its pi- 
tuitary influences. Clinical trials with par- 
enterally administered TRH have led 
some researchers to attribute antidepres- 
sant capabilities to this compound (1), al- 
though others have questioned this con- 
clusion (2). The results have been more 
consistent in animals than in humans, and 
they indicate stimulation of the central 
nervous system by TRH with or without 
the influence of anesthesia (3). Identifica- 
tion of TRH accumulations in various 
brain areas (4) has lent greater credence 
to the possibility that TRH and other 
neuropeptides actively participate in the 
modulation of various central integration 
processes. 

Recent reports describing the clinical 
side effects of intravenously administered 
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TRH often mention symptoms that are 
commonly associated with actions on the 
gastrointestinal tract, that is, nausea, 
vomiting, hunger, and poorly defined epi- 
gastric sensations (5, 6). Although it has 
been proposed that these effects are not 
physiological but reflect a direct pharma- 
cological action of TRH on smooth 
muscle (5), we believe that central mech- 
anisms may be involved since we have 
been able to demonstrate an increase in 
gastrointestinal activity in rabbits in- 
jected intraventricularly with TRH. This 
phenomenon might represent an example 
of central modulation of a peripheral 
event by a neuropeptide; therefore, we 
felt that a more precise characterization 
of the response was warranted. 

In this study we used male New Zea- 
land rabbits (2.3 to 3.0 kg) that had been 
fasted for at least 24 hours and then 
anesthetized with sodium pentobarbital 
(35 mg/kg, intravenously). The intra- 
ventricular injection site was prepared by 
surgical techniques described by Jacob et 
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anesthetized with sodium pentobarbital 
(35 mg/kg, intravenously). The intra- 
ventricular injection site was prepared by 
surgical techniques described by Jacob et 

al. (7). The abdominal area was shaved, 
topical anesthetic was applied, and a mid- 
line incision was made. The edges of the 
wound were sutured around a ring clamp 
suspended above the animal, creating a 
"well." Mineral oil was applied to the ex- 
posed viscera, and the ascending colon 
was located. A small incision was then 
made about 30 mm distal to the caecum, 
and an open-tipped cannula was in- 
troduced into the lumen and directed dis- 
tally about 15 mm. The "well" was then 
covered with clear plastic, and a heating 
lamp was positioned above the animal to 
maintain a "well" temperature between 
38? and 40?C. Recordings were begun ap- 
proximately 30 minutes after the pen- 
tobarbital injection. Two different can- 
nula-transducer systems were employed. 
One system consisted of a polyethylene 
cannula (PE 350) attached by a Y-tube to 
a Statham pressure transducer (0 to 5 cm- 
H20O) and a Harvard infusion pump set to 
deliver at a rate of 194 pul/minute. The 
other system consisted of a glass cannula 
(2 mm inner diameter) attached directly 
to a Narco BioSystems pressure trans- 
ducer (0 to 300 mm-Hg). 

A typical response elicited by an intra- 
ventricular injection of TRH consisted 
primarily of an increase in magnitude of 
the intraluminal pressure changes asso- 
ciated with activity of the large intestine 
(Fig. 1). This response was observed in 80 
percent of the animals (N = 20). Of the 
four animals not responding, three had re- 
ceived a dose of 10 jig of TRH, which was 
the lowest dose tested. We were unable to 
demonstrate a dose-response relation- 
ship using doses of 10, 20, 30, 50, and 100 
/.g. Pressure changes elicited by 10 /.g 
and 20 ,ug of TRH often exceeded re- 
sponses achieved at higher doses. This 
observation might be explained by the 
fact that the responsiveness of the large 
intestine is influenced by a large number 
of parameters, and tha-t these parameters 
are impossible to control completely in a 
short-term preparation in situ such as 
ours. 

Although there was a marked variation 
in the pressure patterns (8) recorded from 
individual rabbits, the patterns were unal- 
tered by TRH administration in all but 
one animal. The frequency of the pres- 
sure changes also appeared to be unaf- 
fected in all but two animals. However, in 
the two apparent exceptions, changes 
that prior to TRH administration had 
been below the sensitivity limits of our 
instruments may have been unmasked. 
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Base-line pressure (tone) responded vari- 
ably to TRH, with most animals showing 
no change or a slight increase (0.8 cm- 
H20). 

Because we had administered TRH in- 
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Activity Following Intracerebroventricular Administration 

Abstract. Intraventricularly administered thyrotropin-releasing hormone in rabbits 
elicited an increase in intraluminal pressure changes, a response commonly associat- 
ed with muscular activity of the colon. The response appears to be central in origin 
with peripheral expression relying primarily on cholinergic receptors. 
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Fig. 1. Pressure changes in rabbit colon in- 
duced by intracerebroventricularly (icv) ad- 
ministered TRH (15). (A) Pressure recordings 
during the 5-minute interval immediately pre- 
ceding the TRH injection. (B) An increase in 
colonic pressure changes became evident ap- 
proximately 2 minutes after the TRH injection. 
(C) Twenty minutes after TRH administration 
colonic activity increased considerably. Bar 
height represents half the maximum pressure 
change recorded during the course of the ex- 
periment. 

traventricularly, we suspected that the ef- 
fects were evoked centrally. To strength- 
en this assumption, we administered 
TRH intravenously (500 ,g) to three ani- 
mals. After an immediate spike of activi- 
ty, no further deviation from control ac- 
tivity was noted (Fig. 2). The initial sharp 
rise in intraluminal pressure we observed 
may be explained by the findings of Orm- 
ston (9) that TRH in high concentrations 
could cause a distinct contraction of 
guinea pig ileum in vitro and an ensuing 
increase in tone, and that TRH could po- 
tentiate the contractions of guinea pig 
ileum induced by acetylcholine and elec- 
trical stimulation. However, the response 
to centrally administered TRH described 
above differed from the response to the 
intravenously administered TRH in that 
the onset was more gradual and the in- 
crease in activity was of longer duration, 
often persisting well over 30 minutes. It 
appears then that the response elicited by 
intraventricularly administered TRH is 
centrally mediated. The possibility that 
slow TRH leakage from the cerebrospinal 
fluid, coupled with the direct stimulatory 
capability of TRH, caused the slow onset 
and long duration of action following in- 
traventricular administration seems un- 
likely because of the high dose of TRH 
required to stimulate the guinea pig ileum 
in vitro and the short half-life of TRH in 
plasma (10). 

An investigation with certain pharma- 
cological agents indicated that the periph- 
eral mediation of the TRH response of the 
colon in rabbits relies primarily on cho- 
linergic receptors. A large dose of atropine 
6 MAY 1977 

methyl bromide (2 mg/kg, intravenous) 
was able to reduce TRH-induced activity 
to control levels although tone changes 
were not always reversed (Fig. 3). Two 
animals, however, showed resistance to 
inhibition by muscarinic blockade, which 
suggests that under certain circum- 
stances other noncholinergic factors may 
be involved. Ganglionic blockade pro- 
duced by tetraethylammonium (7 mg/kg, 
intravenous) and chlorisondamine (1 mg/ 
kg, intravenous) appeared to be as equal- 
ly effective as atropine at inhibiting TRH- 
induced colonic activity. The ef- 
fectiveness of atropine and chlorisonda- 
mine at inhibiting the effects of TRH on 
the colon supports the concept that the 
parasympathetic nervous system medi- 
ates the gastrointestinal response to intra- 
ventricularly administered TRH. This 
view conforms with Gellhorn's theory 
(11) that the parasympathetic anxiety ef- 
fects, such as abdominal cramp and 
diarrhea, result from a delayed excitation 
following a strong stimulation of the hy- 
pothalamus. 

It has been a common observation that 
colonic disturbances frequently accom- 
pany situations of mental stress, as evi- 
denced by the irritable-colon syndrome 
(12), yet little effort has been made to 
elucidate cerebral events associated with 
the modulation of large-intestine motility. 
Although the role played by the autonom- 
ic nervous system in the peripheral modi- 
fication of intestinal motility has been in- 
vestigated extensively, the biochemical 
processes leading to the central initiation 
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Fig. 3. Effects of methyl atropine (injected in- 
travenously) on TRH-induced pressure 
changes in the rabbit colon. (A) Colonic pres- 
sure changes just prior to an intraventricular 
injection of TRH. (B) The changes in TRH- 
induced colonic activity after atropine admin- 
istration. Methyl atropine was given 16 min- 
utes after the TRH. Bar height represents half 
the maximum pressure change recorded dur- 
ing the course of the experiment. 

of autonomic input are poorly under- 
stood. The available information impli- 
cates the hypothalamus and limbic sys- 
tems as possible activation centers (13). 
Since TRH is found in high concentra- 
tions in the hypothalamus, it is not unrea- 
sonable to suggest that the colonic effects 
of TRH observed by us may arise from 
the stimulation of these activation cen- 
ters. It is also interesting that thyroid dis- 
orders are sometimes accompanied by al- 
terations in bowel function (12, 14). 

The evidence presented here suggests 
that the neuroactive tripeptide, TRH, 
may play a role in the biochemical pro- 
cesses involved in the central activation of 
extrinsic nervous input to the large in- 
testine. 

JOHN R. SMITH 
THOMAS R. LA HANN 

RANDOLPH M. CHESNUT 
MONSERRAT A. CARINO 

AKIRA HORITA 

Pharmacology Department, 
Univer sity of Wtashington, 
School of Medicine, Seattle 98195 

Time (minutes) 

Fig. 2. A comparison between the pressure re- 
sponses of rabbit colon after an intravenous 
(iv) injection of TRH and after an intra- 
cerebroventricular (icv) injection of TRH. (A) 
Intraluminal pressure recordings during the 5- 
minute interval immediately preceding an in- 
travenous injection of TRH. (B) Colonic pres- 
sure changes after an intravenous injection of 
TRH. (C) Colonic response to TRH injected 
intraventricularly 22 minutes after the intra- 
venous injection. Bar height represents half 
the maximum pressure change recorded dur- 
ing the course of the experiment. 
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Parturient paresis (milk fever) is a 
metabolic disease occurring at or near 
parturition, especially in high-producing 
dairy cows. The onset is associated with 
the initiation of lactation and is character- 
ized by a rapid decline in serum calcium 
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Fig. 1 (left). The concentration of calcium in the plasma of paretic and nonpar( 
turition. Day 0 represents parturition (calving), while negative figures represe 
calving. The data are presented as the mean + standard error (vertical bars) 
in each group. Fig. 2 (right). The concentration of 1,25-(OH)2D3 in the plasn 
nonparetic cows at parturition. Designations are as described in Fig. 1. Vertic; 
standard errors, and there were four values for each point on the curve. 
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Adequate Response of Plasma 1,25-Dihydroxyvitamin I 

to Parturition in Paretic (Milk Fever) Dairy Cows 

Abstract. The concentration of I ,25-dihydioxyvitamin D was measur 
a radioactive receptor assay in the plasma of cows during the period imr 
to, during, arnd following parturition. Nonparetic cows showed initial 
crease in plasma 1,25-dihydroxyvitamin D which was followed by a 
crease during parturition and 2 days postpartuim. The highest concentrt 
in the control or nonparetic cows was 100 picograms per milliliter. 
animals the plasma 1,25-dihydroxyvitamin D concentration increased. 
the day preceding calving and reached a maximum of 200 picograms 1; 
parturition. This level was maintained during the ensuing 2.5 days. 
demonstrate that parturient paresis cannot be the result of insufficiet 
secretion of 1,25-dihydroxyvitamin D. 
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