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Thyroid stimulating hormone releasing hormone (TSHRH), the hypothalamic releasing hormone
which induces liberation of thyroid stimulating hormone (TSH) and prolactin, has a broad spec-
trum of biological activity. It not only has purely hormonal properties, but also exhibits
antagonism against the hypnotic and hypothermic effects of ethanol and barbiturates, and also
against the cataleptic action of B-endorphin [3, 6]; a possible extrahypophyseal mechanism of
realization of these effects, moreover, has been suggested [4].

To study relations between the hormonal and nonhormonal components in the spectrum of
pharmacological action of TSHRH, a comparative study was made of the 'antialcoholic” proper-
ties of TSHRH and its analogs with modified hormonal activity.

EXPERIMENTAL METHOD

The following peptides were studied in the experiments: TSHRH, L-pyroglutamyl-L-servl-L-
leucinamide (TSHRH-2), an analog with no effect on TSH secretion, hut which reduces prolac-
tin secretion, and the methyl ester of TSHRH (TSHRH-3), with sharply reduced releasing activ-
ity with respect to both hypophyseal hormones [2]. All compounds were synthesized in the lab-
oratory of Protein Hormone Chemistry, Institute of Experimental Endocrinology and Hormone Chem-
istry, Academy of Medical Sciences of the USSR. Experiments were carried out on noninbred
male albino mice weighing 20~25 g and kept oun a pellet diet,

The narcotic action of ethanol was determined by measuring the length of time the mice
spent in the side position after intraperitoneal injection in a dose of 4.75 g/kg in the form
of a 25% solution. The rectal temperature (t°C) was measured by means of a thermometer (from
Nihon Kohden, Japan) 10 min before and 30 min after intraperitoneal injection of 3.5 g/kg of
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25% ethanol (At°C was defined as the difference between the first and second values). The
number of mice which fell off the revolving rod (speed 11 rpm) was recorded during 1 min, 15
min after intraperitoneal injection of 3.5 g/kg of 25% ethanol. TSHRH and its analogs were
dissolved immediately before use in physiological saline at the rate of 0.1 ml solutien per
10 g body weight, and injected simultaneously with ethanol in a dose of 20 mg/kg (about ICso
of TSHRH), for analysis of the duration of ethanol narcosis, and in a dose of 5 mg/kg (about
ICso of TSHRH) when temperature was measured. The maximal dose of TSHRH and its analogs for
use in the revolving rod test did not exceed 5 mg/kg (intraperitoneally), for if the dose was
increased the animals began to jump actively off the rod. The development of tolerance was
recorded both by the revolving rod test and by the hypothermic effect during twice daily in-~
jection of 257% ethanol in a dose of 3.5 g/kg simultaneously with TSHRH or its analegs in a
dose of 5 mg/kg.

The results were subjected to statistical analysis by Student's t test.,

EXPERIMENTAL RESULTS

The effect of TSHRH and its analogs on the acute effects of ethanol is illustrated
graphically in Fig. 1. TSHRH and its derivatives with modified hormonal activity, in a dose
of 5mg/kg, had no effect on the ability of the animals to remain on the revolving rod after
injection of 3.5 g/kg ethanol (Fig. 1C; P > 0.05). However, in the same dose, TSHRH and
TSHRH-Z significantly prevented the fall of rectal temperature caused by injectien of 3.5 g/kg
ethanol (Fig. 1B). The fall of rectal temperature after simultaneous injection of TSHRH and
of 4.75 g/kg ethanol was 28.8 + 4.91% of the control (P < 0.0l1), whereas after injection of
TSHRH-Z it was 63.46 + 7.25% (P < 0.05). TSHRH-3 had virtually no effect on the parameter
tested (95.4 = 9.7%, P > 0.05). Shortening of the duration of ethanol narcosis (Fig. lA) was
observed after injection of all three substances, but the effect of TSHRH-3 (59.24 + 18.53%)
compared with the control was not statistically significant (P > 0.05). The abilitv of TSHRH
and TSHRH-2 to modify the duration of ethanol narcosis was about equal: 35.23 * 10.42% (P <
0.05) and 36.33 = 7.47% (P < 0.05), respectively, compared with the control group.

None of the preparations affected the rate of development of tolerance to ethanol, as
revealed by the revolving rod test (Fig. 2) and the fall of rectal temperature (Fig. 3). By
both tests tolerance appeared on the 3rd day of injection in both the control -and experimental
groups. Tolerance was considered to have arisen if no significant difference was present in
the values of' the parameters compared with the previous day of injection. Nevertheless it
must be pointed out that when tolerance to the hypothermic effect of ethanol developed, es~
pecially in the case of combined administration with TSHRH, differencesin the absolute values
of At°C compared with the control group remained statistically significant on all days of the
experiment, A similar rule also was observed during the study of the action of TSHRH on the
development of tolerance to ethanol as shown by the revolving rod test,

When these data are analyzed it must be recalled that the analeptic properties of TSHRH
and its analogs are virtually independent of their hormonal activity. It will be evident that
this property of TSHRH is not connected with its inducing action either on TSH or on prelactin,
for TSHRH-2, which does not affect TSH secretion and reduces prolactin secretion, has an ana-
leptic action relative to ethanol narcosis that is equal in magnitude and direction, These re-
sults suggest involvement of extrahypophyseal mechanisms in the realization of the analeptic
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Fig. 1. Action of TSHRH and its analegs on acute effects of
ethanol (in 7% of control, taken as 10Q). A) Duration of eth—
anol narcesis; B) At®C; C) number of falls from revolving rod.
1) TSHRH, 2) TSHRH-2, 3) TSHRH-3.
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Fig, 2. Effect of TSHRH and its analogs on development of tolerance to ethanol by
the revolving rod test. Abscissa, duration of experiment (in days), erdinate, num-
ber of falls. 1) Control, 2) TSHRH, 3) TSHRH-2, 4) TSHRH-3.

Fig. 3. Effect of TSHRH and its analogs on development of tolerance -to hypothermic
effect of ethanol. Ordinate, At°C. Remainder of legend as in Fig. 2.

action of TSHRH and of some of its analogs. The possibility of dissociation of behavioral and
hormonal properties in the TSHRH molecule is accepted by some workers [1, 4, 5, 7]. Moreover,
a synthetic analog of TSHRH with high psychotropic activity, practically free from any hormoen-
al properties of any kind, is now known. However, within the group of preparations which we
tested, correlation was found between hormonal activity and ability to counteract the fall of
rectal temperature caused by injection of ethanel. All compounds, irrespective of their spe-
cific properties, were ineffective in preventing the action of ethanol revealed by the revolv~
ing rod test, nor did they affect the development of tolerance. The degree of participation
of the hormonal component of TSHRH and of its analogs in the mechanism of their neurotropic
action thus varies when different effects are studied, probably because of the involvement of
nonidentical mechanisms of realization at the level of the CNS or the endocrine system proper.
Since attempts have been made to use TSHRH in psychiatric and drug addiction practice [8, 9],
an oriented search for TSHRH analogs with selective psychotropic and "antialcocholic" proeper-
ties would seem to be promising.
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