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SUMMARY: The intraperitoneal (IP) or 
intraventricular (IVT) administration of 
small amounts of taurine did not modify 
pentobarbital-induced sleep or pituitary 
hormone release. However, the drastic 
increment in plasma GH values induced 
by morphine administration was com­
pletely blocked by the IVT injection of 
the amino acid. Whether taurine plays 
a physiological role in the control ofGH 
secretion is highly speculative. 

RESUME: Alors que I'administration de 
petites quantites de taurine, soil i.p. soit 
IVT, n'empeche pas le sommeil ni la 
liberation des hormones an-
tehypophysaires induits par le pentobar­
bital, ielevation drastique des taux 
plasmatiques de GH induite par la mor­
phine est completement bloquee par 
l'inject ion IVT de cet acide amine. La 
possibility que la taurine ait un role 
physiologique dans le controle de la 
secretion du GH est encore tres 
hypothetique. 
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Taurine (2-aminoethanesulfonic 
acid) is an amino acid present in 
several animals including man 
(Jacobsen and Smith, 1968; Huxta-
ble and Barbeau, 1976). Its concent­
ration in the central nervous system 
(CNS) is particularly high, but un­
evenly distributed within the various 
regions (De Guglielmone and 
Gomez, 1966). In particular, high 
concentrations are found in the re­
tina (Bonaventure et al., 1974), 
pineal gland (Guidotti et al., 1972), 
hypothalamus (Crabai et al., 1974), 
striatum and cerebellum (Perry et 
al., 1971). Taurine meets some of the 
criteria of an inhibitory neurotrans­
mitter (Davidson and Kaczmarek, 
1971). In addition, it has been 
shown that taurine can modify 
psychomotor activity in the rat 
(Baskin et al., 1974) and markedly 
reduce the CNS-depressant effect of 
ethanol in mice (Iida and Hikichi, 
1976). It may be involved in 
the pathogenesis of Friedreich's 
ataxia (Lemieux et al., 1976). 
Thyrotropin-releasing hormone 
(TRH), another putative inhibitory 
neurotransmitter in several areas of 
the mammalian CNS (Collu et al., 
1977), is capable of antagonizing 
ethanol-induced sleep (Breese et al., 
1975) and of modifying 
psychomotor activity in rats (Segal 
and Mandell, 1974).It has been 
found to antagonize pentobarbital-
induced sleep (Breese et al., 1975) 
and pentobarbital- or morphine-
induced growth hormone (GH) and 
prolactin (PRL) release in rats (Collu 
et al., 1975; 1976; Tache et al., 
1977). It was decided to investigate 
the interaction of taurine with pen­
tobarbital or morphine in rats. De­
monstration of another mode of ac­
tion of taurine could help delineate 

its possible role in a disease such as 
Friedreich's ataxia (Barbeau, 1976). 

MATERIALS AND METHODS 
Adult, male Sprague-Dawley rats 

200-300 g b.w. were purchased from 
Canadian Breeding Farm (St. Con­
stant, Quebec) and housed under 
conditions of controlled lighting 
(lights on at 6:00 h, out at 18:00 h) 
and temperature (22°C, 60% h 'mid-
ity). They were fed rat pellet, and 
given tap water ad libitum. Three 
experiments were performed. 

/. Effect of taurine on pentobar­
bital induced sleep. 
Two groups of rats, 10 animals 

each, were used for this experiment. 
Experimental animals were injected 
IP at 0 min with taurine 36 
m/moles/kg dissolved in saline 4 
ml/kg, while controls received the 
same amount of saline. Five min 
later both groups received pentobar­
bital 50 mg/kg i.p. Onset of sleep 
was determined by the loss of the 
righting reflex and duration of sleep 
was computed until reappearance of 
the reflex. 

2. Effect of taurine on pentobar­
bital-induced pituitary hormone 
release. 

Four groups of rats, 10 animals 
each, were used for this experiment. 
All animals were chronically im­
planted, according to stereotaxic 
coordinates, with a cannula allowing 
the injection of substances into the 
right lateral ventricle of the brain 
(Hayden et al., 1966). Forty eight 
hours later they received an in-
tracerebroventricular (IVT) injec­
tion of either taurine 10 M moles/rat 
in 10 V 1 saline, or saline. Five min 
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TABLE 1 

Effects of taurine on the onset and duration 

of sleep induced by pentobarbital . 

Group 

1 

2 

Treatment Number 
of 
rats 

Saline + pentobarbital 10 

Taurine + pentobarbital 10 

Number 
rats 
awake 

2 

2 

of Onset of 
sleep 
min 

5.9±2.8C 

2.1+0.1 

Duration of 
sleep 
min 

85.9±4.0 

85.6±1.6 

Injected intraperitoneally 5 min prior to pentobarbital - 36 mmoles/kg 

Injected intraperitoneally - 50 mg/kg 

c Values are means ±SEM. 

later they were injected i.p. with 
either pentobarbital 50 mg/kg, or 
saline. All groups were sacrificed by 
decapitation 15 min after the last 
injection, and the trunk blood was 
collected in heparinized tubes. Plas­
mas were separated by centrifuga-
tion and stored at —20°C until hor­
monal determinations were per­

formed. Plasma levels of GH, PRL, 
and follicle-stimulating hormone 
(FSH) were measured in single 
batches by specific radio­
immunoassays, utilizing kits distri­
buted by the National Pituitary 
Agency of the National Institute of 
Arthritis, Metabolic and Digestive 
Diseases (NIAMDD). Results are 

TABLE 2 

Effects of taurine on plasma GK, PRL, and FSH levels 

in rats treated with pentobarbital . 

oup 

1 

2 

3 

4 

Treatment 

Saline -t Saline 

Saline + Pentobarbital 

Taurine t Saline 

Taurine -r Pentobarbital 

Number 
of 

rats 

10 

10 

10 

10 

GH PRL FSH 
ng/ml 

62+24 10±2 626+35 

131±22 38±10* 489±33 

67±20 14±3 407±41** 

91±24 43±10 659±92(*) 

** 

(*) 

Injected intraventricularly 5 min prior to pentobarbital - 10 umoles/rat 

Injected intraperitoneally - 50 mg/kg 

Values are means ±SEM 

P <0.05 - compared with group 1 

P <0.01 - compared with group 1 

P <0.05 - compared with group 2 

GH = Growth Hormone 
PRL= Prolactin 
FSH= Follicle-stimulating hormone 

expressed in terms of the respective 
NIAMDD-RP-1 standards. 
3. Effects of taurine on mor­

phine-induced pituitary hormone 
release. 
The same protocol as in experi­

ment 2 was followed. However, the 
rats were injected with morphine 10 
mg/kg IP instead of pentobarbital. 
Plasma levels of GH, PRL and FSH 
were measured as in experiment 2. 

Statistical probabilities were cal­
culated by Student's " t" test or 
one-way analysis of variance. 

RESULTS 
1. Effect of taurine on pentobar-

bital-induced sleep. 
As shown in Table 1, neither the 

number of rats remaining awake, nor 
the duration of sleep was modified 
by taurine. Onset of sleep was more 
rapid in taurine-treated rats, but 
statistical significance was not 
reached. 

2. Effects of taurine on pentobar-
bital-induced pituitary hormone 
release. 
As shown in Table 2, although 

plasma GH levels more than doubled 
under pentobarbital, only the in­
crease in PRL levels reached statis­
tical significance. This effect was not 
influenced by taurine. In non anes­
thetized rats, only plasma FSH val­
ues were modified by taurine which 
induced a significant decrease. 

3. Effects of taurine on morphine-
induced pituitary hormone re­
lease. 

After morphine administration 
plasma GH levels were increased 
(Table 3). This stimulatory effect 
was completely inhibited by prior 
administration of taurine. No sig­
nificant changes were observed in 
plasma values of PRL or FSH. 

DISCUSSION 
The administration of small 

amounts of the amino acid taurine 
either IP or IVT failed to influence 
either sleep or pituitary hormone re­
lease induced by pentobarbital. The 
large increase in plasma GH values 
induced by morphine was com­
pletely inhibited by the prior IVT 
injection of taurine. Only the levels 
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TABLE 3 

Effects of taurine on plasma GH, PRL and FSH levels 

in rats treated with morphine . 

Group Treatment Number 
of 

rats 

10 

10 

9 

8 

GH 

62+24° 

236+55** 

52+16 

91+3K**) 

PRL 
ng/ml 

10±2 

18+4 

16±4 

26+6 

FSH 

626±35 

609+41 

582±29 

601±35 

1 Saline - Saline 

2 Saline - Morphine 

3 Taurine - Saline 

4 Taurine + Morphine 

a Injected intraventricularly - 5 min prior to morphine - 10 umoles/rat 

b Injected intraperitoneally - 10 mg/kg 

c Values are means ±SEM 

** P <0.01 - compared with group 1 

(**) p <0.01 - compared with group 2 

of FSH were affected, though incon­
sistently, by the amino acid injected 
in animals not treated with pen­
tobarbital or morphine. 

The powerful stimulating action of 
morphine on GH secretion confirms 
data previously obtained by several 
laboratories (Simon et al., 1973; 
Collu et al., 1976). Although the 
mechanism of this effect is un­
known, it appears to be exerted 
through the CNS rather than directly 
on the pituitary gland (Ferland et al., 
1977). Since morphine has been 
found to modify the metabolism of 
brain catecholamines and in-
doleamines (Yarbrough et al., 1971; 
Johnson et al., 1974), which are im­
plicated in the control of GH secre­
tion (Collu et al., 1972), it has been 
suggested that the GH-stimulating 
action is exerted through CNS 
monoaminergic pathways (Collu et 
al., 1976). Whether taurine an­
tagonism of morphine hormonal ac­
tion is also exerted through the same 
pathways has still to be demon­
strated. It is interesting that the 
hypothermic effect of an IVT injec­
tion of taurine was reduced by treat­
ing the animals with p-
chloro-phenylalanine which depletes 
most of the brain serotonin (Sgaragli 
et al., 1975), Other mechanisms of 
taurine's inhibitory action might be 
antagonism at the opiate receptor 
level or, more unlikely, increased 
metabolism or excretion of mor­
phine. Whether taurine interferes 
with some other morphine-
dependent effects such as analgesia 
and tolerance, or antagonizes the 
effects of endogenous opiate-like 
peptides such as endorphins (Tache 
et al., 1977), is of interest. In view of 
the high incidence of abnormal glu­
cose tolerance curves (Shapcott et 
al., 1976) and the possible defect in 
taurine metabolism in Friedreich's 
ataxia (Lemieux et al., 1976) GH 
secretion and control should be 
studied in that disease. 
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