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BELESLIN, D B,  D JOVANOVI(~-MICI~, R SAMARDZI(~ AND B TERZI(2 Studtes of thyrotroptn-releastng 
hormone (TRH)-tnduced defecatton m cats PHARMACOL BIOCHEM BEHAV 26(3) 639-641, 1987 --In unanesthetlzed 
cats, defecation produced by thyrotropm-releasing hormone (TRH) was ~nvestigated after its injection ~nto the cerebral 
ventricle (ICV) through chromcally implanted cannulae TRH injected m doses from 0 1 to 1 0 mg into the cerebral 
ventricle evoked defecation which was not dose-dependent The ant~muscanmc drug, atropine, the ganghomc blocker, 
mecamylamme, the alpha and beta adrenerg~c blocking agents, yohimbme and propranolol, the dopamme antagonist, 
chlorpromazme, the 5-hydroxytryptamme antagonist, methyserg~de, and the antihistamine, antazohne, all injected into the 
cerebral ventricle had vtrtually no effect on the defecation evoked by TRH m,lected s~mllady In cats pretreated with ICV 
reserpine, 5,6-d~hydroxytryptam~ne and hem~chohmum-3, the defecation induced by ICV TRH was not significantly 
changed On the other hand, ~n cats pretreated with ICV 6-hydroxydopamlne, the defecatmn caused by ICV TRH was 
potentiated Therefore, ~t ~s concluded that TRH-mduced defecatton could not be related to central catecholammerglc, 
5-hydroxytryptammerg~c and cholmerg~c receptors, but rather to central TRH sites m the cat 

TRH Defecation Intracerebroventncular injections Cats 
Catecholammergic receptors 5-Hydroxytryptam~nergic receptors 

TRH s~tes 
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STIMULATION of the gastrointestinal motor act~wty after 
central administration of  thyrotrop~n-releas~ng hormone 
(TRH) ~n rabb~ts and cats has already been described [6-10, 
13, 14] Further investigations have revealed that centrally 
adm~mstered TRH activates colomc transit via a vagally 
mediated serotonerg~c mechamsm [6,8] On the other hand, 
few studies have been done on the mechamsm by which 
central administration of  TRH ~n unanesthet~zed cats in- 
duces defecation. The present study was designed, there- 
fore, to characterize more fully the central regulation of  def- 
ecation produced by TRH ~njected ~nto the cerebral ventricle 
of  unanesthetlzed cats. 

METHOD 

Experiments were conducted w~th 154 cats of  e~ther sex, 
weighing 2-4 kg. After the cats were anesthetized with pen- 
tobarb~tal sodium a Colhson cannula was then screwed mto 
the calvarlum w~th the t~p resting m the left lateral ventricle 
according to procedures described prewously [5]. The lower 
end of the cannula shaft was positioned w~th the lumen fac- 

lng the foramen of Monro. Post-mortem dye studies indi- 
cated that the ~njected material passed from the lateral ven- 
tricle ~nto the third and fourth ventricle. Postoperatively 
pemcilhn was administered intramuscularly. An interval of  
five days was allowed to elapse before an experiment began. 

On the day of  the test, the cat was acchmated to the test 
environment ~n a w~re-mesh cage, for at least one hour be- 
fore ICV drug ~njection. The behavior of the animals was 
under direct observation continuously throughout the ex- 
periments for a period of 4 hr and intermittently for the next 
24 hours. 

The substances injected ICV were dissolved in sterile, 
pyrogen-free 0 9% sodium chloride. The solutions were then 
~njected manually ~n a volume of 0.1-0.2 ml over a period of 
15-20 sec and washed ~n w~th 0 1 ml of  sahne Sterile pre- 
cautions were followed throughout the experiment w~th each 
cat used only once Student's t-test was used to determine 
the s~gntficance of the difference between control and var- 
ious experamental groups The results were considered 
statistically slgmficant when p<0.05. 

The compounds used were. synthetic thyrotropm- 
releasing hormone (Rehsorn T, Serono, Rome), atropme sul- 
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fate, mecamylamme hydrochlonde,  yohambane chloride, 
propranolol chloride, chlorpromaz~ne chloride, methyser- 
glde bamaleate, antazohne chlorhydrate,  reserpme, 
6-hydroxydopamane bromade (6-OHDA), 5,6-dahydroxytryp- 
tam~ne (5,6-DHT) creatanlne sulfate and hem~chollnlum-3. 
6-Hydroxydopamlne and 5,6-d~hydroxytryptamane were d~s- 
solved ~n 0 9% sahne contammg 0.1 mg/ml ascorbac acad. All 
drug doses refer to the salt except those of  thyrotropan- 
releasang hormone which refer to the tnpeptlde,  while those 
of reserpane and hemachohmum-3 refer to the drug. 

RESULTS 

TRH-Induced Defecatlon 

As shown ~n Fig 1A, 0 1-1 0 mg TRH ~njected ICV an the 
cats tested reduced defecataon wath an average latency rang- 
lng from 30 to 90 seconds, the response was not dose-de- 
pendent Apart  from defecataon, ICV TRH evoked the au- 
tonomac effects of  Sallvataon, hckmg, tachypnea, pantmg and 
mactunt~on, emotional behavaor, maaowmg, occasaonal rest- 
lessness, and motor  responses such as ear  twatchmg and sel- 
dom myoclomc jerks 

The antlmuscanmc drug, atropane (0.005-0.05 mg), the 
ganghonlc blocker,  mecamylamane (0.01-0.2 mg), the alpha 
adrenergic blocking agent, yohtmbane (0 005-0.05 mg), the 
beta adrenergac blockang drug, propranolol (0.01-0 1 mg), 
the dopamane antagomst, chlorpromaz~ne (0.01-0.1 mg), the 
antahastamane, antazohne (0 005-0.05 mg) and the 
5-hydroxytryptamlne antagomst, methysergade (0.1-0.2 mg) 
were ~njected ICV 15-20 mm before 0.4 mg TRH was an- 
jected samdarly. As shown in Fig. 1C the defecation caused 
by TRH was not sagntficantly (p>0 05) changed by any of  
these pharmacological antagomsts 

The effect of ICV reserpine on TRH-anduced defecataon 
was evaluated over 24 hours after ~ts single anject~on ~n a 
dose of 1 0 mg, whale the effect of ICV 6-OHDA on the same 
response to TRH was examaned over 10-14 days after two 
consecutave days of treatment wath dady doses of  2 0 mg of  
6-OHDA. Hemachohnlum-3 an doses of  0.05 mg was injected 
ICV twice dally for 5 days, whereas the effect of  5,6-DHT on 
TRH defecation was evaluated over 10-14 days after two 
consecutave days of treatment in dady doses of  0 2 mg of 
5,6-DHT 

In cats t reated wath reserpine,  5,6-DHT and 
hemachohnlum-3, the defecataon produced by (0 4 mg) ICV 
TRH was not sagnfficantly (p>0.05) altered (Fig 1B). On the 
other hand, m 6-OHDA-treated anamals the defecation in- 
duced by thas dose of  TRH was potentaated (Fig. 1B, 
p <0.05) 

Control Experiments 

An ICV ~njectlon of  0.2 or 0 3 ml of  0 9% NaC1 into the 
cerebral ventricle of  unanesthetlzed cats (n=4) d~d not in- 
duce any wslble behaworal,  autonomic or motor 
phenomena 

DISCUSSION 

AS revealed in these experiments,  the immediate action of  
TRH injected ICV ~n the unanesthetlzed cat is defecation, 
which agrees with other experiments in which defecation 
was produced by TRH injected ICV or ~nto the reticular 
substance of the cat brmnstem [7, 9, 10, I 1] However,  the 
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FIG I A Mean percent defecation ~S E produced by TRH m- 
3ected ICV ~n the cat B Percent defecation ~S E after rese~ne  
(RES), 5 ,~DHT,  hem]chohmum-3 (HC-3) and & O H D A  rejected 
ICV before ICV TRH C Mean (percent) defecation ~S E after 
atropine (ATR), mecamylam~ne (MEC), yoh~mb~ne (YOH), pro- 
pranolo] (PROP), c~o~ romazme (CHLPR), antazohne (ANT) and 
metbyserg~de (MET) rejected before ICV TRH On abscissae m B 
and C, the first column (hatched) represents the control value for 
defecation Defecation was measured over 24 hr a~er RES, over 
I ~ 1 4  days ~ e r  6-OHDA or 5,6-DHT and after five consecutive 
days of  HC-3 The number o f  experiments at each dose ~s denoted 
on each bar S~gmficant d~fferences *p<0 05 

defecation response was not dose-dependent and occurred in 
about 15% of animals. Although the motor activators of the 
colon produced by ICV TRH in anesthetized rabb~ts was 
also not dose-dependent [13], the stimulant effect of ICV 
TRH on colonic transit ~n the rabb~t was dose-dependent [6] 
In the rat, ICV administration of TRH enhanced the EMG of 
the duodenum [ 15], whereas the lntracerebral administration 
of  the tnpeptlde ~nh~b~ted gastrointestinal transit m the 
mouse [3] 

TRH ~njected ~nto the lateral or third cerebral ventricle or 
clsterna magna may stimulate gastrointestinal motlhty by an 
action on central chohnerglc mechanisms [8] However,  the 
present experiments do not favor such a mode of action of 
TRH ~n the cat, s~nce ICV administration of atropine or 
hemlchollnlum-3 did not prevent the ~nduced defecation In 
addition, yohlmblne, propranoloi,  mecamylamlne, chlor- 
promaz~ne, antazohne, as well as methyserglde, |njected 
s~mllarly, had virtually no effect on defecation evoked by 
ICV TRH. Therefore, defecation induced by ICV TRH does 
not appear to be associated w~th central muscanmc, 
nicotinic, alpha and beta adrenerg~c, dopam~nerglc, hls- 
tam~nerg~c or 5-HT receptors. In this connection, it should 
be noted that atropine and mecamylamme, but not yoh~m- 
b~ne, propranolol, chlorpromaz~ne, antazohne or methyser- 
g~de also ~njected ICV in the cat antagomzed the sahvat~on 
produced by ICV TRH [1] Further,  the defecation evoked ~n 
the cat by ICV mcot~ne ~s abohshed by ICV atropine, 
hexamethonlum, yohlmblne, propranolol,  chlorpromaz~ne, 
antazohne and methyserglde [2], whereas atropine, 
hexamethonlum, propranolol and chlorpromaz~ne prevented 
the defecation produced by the mCOtlnlC ganghomc stimulant 
d~methylphenylp~peraz~mum injected ICV [12] 



TRH A N D  D E F E C A T I O N  ~ 1  

Since specif ic  T R H  binding s~tes have been  found in the 
brain [4,11], and defeca t ion  induced  by ICV TRH is no t  
b locked by pharmacologica l  antagonis ts ,  it is hkely that  
TRH p roduces  defeca t ion  in the ca t  by an act ion on centra l  

T R H  b~ndmg sites.  Al though TRH- lnduced  defeca t ion  does  
not  seem to be related to catecholaminerg~c, serotonergic  or  
chollnerg~c neurons ,  the sal ivation induced by T R H  does  
seem to require intact ca techolamme pa thways  m the brain [ 1]. 

ACKNOWLEDGEMENTS 

This research was supported by a grant from the Scientific Fund 
of the SR of Serbia, Belgrade, Yugoslavia We are most grateful to 
Dr A Dehnl-Stula from Ciba-Ge~gy, Basel, Switzerland, for the gift 
of Serpasd 

R E F E R E N C E S  

1 Beleshn, D B , D Jovanaovl6-M1616 and N Toml6-Beleshn 
Nature of salivation produced by thyrotropm-releas~ng hormone 
(TRH) Brain Res Bull 18: m press, 1987 

2 Beleshn, D B , S K Krstl~, R Samard~16, D Jovanovt~-M~O6 
and B Terz~6 Pharmacologlcalanalyslsofdefecat~onproduced 
by ~ntracerebroventncular mjecUon of mcotme m cats Pertod 
Btol 87: 196-198, 1985 

3 Bhargava, H N and N P Pillal Studies on the mechanism of 
thyrotropin releasing hormone-~nduced mh~b~Uon of gastroin- 
testinal transit Pepttdes 6: 185-187, 1985 

4 Burt, D R and S H Snyder Thyrotropm releasing hormone 
(TRH) Apparent receptor binding in rat membranes Brain Res 
93: 309-328, 1975 

5 Feldberg, W and S L Sherwood A permanent cannula for 
intraventrtcular injection in cats J Phystol (Lond) 120: 3-5P, 
1953 

6 Honta, A and M A Carlno Centrally administered 
thyrotropm-releaslng hormone (TRH) stimulates colonic transit 
and diarrhea production by a vagally mediated serotonerglc 
mechamsm in the rabbit J Pharmaco! Exp Ther 222: 367-371, 
1982 

7 KrStl6, S K ,  R Samard$i~, R Han and D B Beles- 
hn The effect of TRH on aggressive behavlour produced by 
carbachol and esenne In Neuropeptldes and Psychosomatic 
Processes, edited by E Endrocz~, L Angeluccl, U Scapaglnl 
and D DeWted Budapest Akad6m~al K~ad6, 1983, pp 149- 
156 

8 LaHann, T R and A Horlta Thyrotropm releasing hormone 
Centrally mediated effects on gastrointestinal motor activity J 
Pharmacol Erp Ther 222: 66--70, 1982 

9 Metcalf, G TRH A possible mediator ofthermoregulatlon Na- 
ture 252: 310-311, 1974 

10 Myers, R D ,  G Metcalfand J C Rice Identification by ml- 
crotnjectlon of TRH-senslttve s~tes in the cat's bramstem that 
mediate respiratory, temperature and other autonomic 
changes Brain Res 126: 105-115, 1977 

I 1 0 g a w a ,  N , Y Yamawak~, H Kuroda, I Nukma, Z Ota, M 
Fu.lmo and N Yanmhara Characteristics of thyrotropm releas- 
ing hormone (TRH) receptors in rat brmn Pepttdes 3: 669-677, 
1982 

12 Samard2t~, R , S K Krst~,  B Terzl~, D Jovanov~-MiO6 and 
D B Beleshn Pharmacological characteristics of defaecat~on 
produced by d~methylphenylp~peraz~mum lugoslav Phystol 
Pharmacol Acta 21: Suppl 4, 295-296, 1985 

13 Smith, J R ,  T R LaHann, R M Chesnut, M A Carino and 
A Honta Thyrotropm-releasmg hormone Stimulation of col- 
omc activity following ~ntracerebroventrlcular admlmstrat~on 
Science 196: 660-662, 1977 

14 Toml¢-Beleshn, N , D Mt~l~, S Krstl~, R Samard2~¢, D Be- 
leshn and B Bo~o¥~6 Zna~aj TRH, enkefallna ~ beta-endorfina 
u centralnoj regulaciji salivac~je Glas Srpske akademlje nauka t 
umetnostl CCCXLI OdeOenje Me&ctnsklh Nauka, Kn.lg 37: 
85-94, 1985 

15 Tonoue, T and T Nomoto Effect of lntracerebroventncular 
admlmstrat~on of thyrotrop~n-releasing hormone upon elec- 
troenteromyogram of rat duodenum Eur J Pharmacol 58: 369- 
377, 1979 


