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INTRAAMYGDALOID ADMINISTRATION OF BIBO 3304
INCREASES WATER INTAKE AND EXTENDS ANXIOLYTIC

EFFECTS

Joanna M. Wieroñska���, Katarzyna Stachowicz�, Aleksandra K³odziñska�,
Maria Œmia³owska�, Andrzej Pilc���
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Intraamygdaloid administration of BIBO 3304 increases water intake and extends
anxiolytic effects. J.M. WIEROÑSKA, K. STACHOWICZ, A. K£ODZIÑSKA,
M. ŒMIA£OWSKA, A. PILC. Pol. J. Pharmacol., 2004, 56, 867–870.

The present study was designed to evaluate the effects of BIBO 3304 in the Vogel’s
conflict drinking test and in the water intake test in non-deprived rats after injection of the
drug into the basolateral nucleus of the amygdaloid complex. BIBO 3304 was given at
the doses of 25, 100 and 200 pmol/0.5 �l/site. We investigated also the effect of
5-hydroxytryptophan (5-HTP), given intraperitoneally at a dose of 20 mg/kg, which was
used as a positive control in the water intake test. Water consumption was measured 1, 2,
4, 6 and 24 h after drug administration. We found that water intake was increased both
after 5-HTP and BIBO 3304 administration.
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Neuropeptide Y (NPY) is a 36 amino acid pep-
tide and it is one of the most widespread neuroac-
tive peptides in the mammalian brain. It is concen-
trated mostly in the hypothalamus, brainstem, cor-
tical areas, hippocampus and the amygdala. NPY
can act at several different Y receptors (Y1–Y6), of

which Y1 and Y2 are the most extensively charac-
terized. Receptor Y6 has been cloned, but it is sup-
posed that this receptor is inactive. It has been
shown that NPY is involved in various functions,
such as regulation of blood pressure, circadian
rhythms, feeding, anxiety, memory processing and

��������� 	 
��� � ��������� �� ������������

������ ������� �� ��������

������ ����	
� �� ��
��
�����

���� �� ����������� 
���� � � ! "#!"�

���$ %
&�' ��


� ��������������



cognition. The NPY Y1 receptor was first cloned as
an orphan receptor [1] and was shown to be widely
distributed in the rat brain. Soon thereafter, the hu-
man NPY Y2 receptor was identified. NPY Y3 re-
ceptor has not been cloned yet but its existence has
been suggested on the basis of weaker potency of
peptide YY compared to NPY in the bioassays [2].
NPY Y4 receptor has limited distribution in the
brain and Y5 receptor has been cloned in human,
rat and mouse. The NPY Y5 receptor was initially
reported to have a very limited distribution. How-
ever, later, the NPY Y5 receptor has been found in
a number of brain regions that have important role
in the regulation of emotionality [4].

NPY Y1 receptors in the amygdala mediate
mainly anxiolytic-like action, which was evident in
the elevated plus-maze test, the conflict drinking

test, the fear-potentiated startle paradigm and the
social interaction test [2]. Kask et al. showed that
diazepam, the benzodiazepine receptor agonist,
counteracted the anxiogenic effect of the Y1
receptor-selective antagonists, suggesting that the
GABA-A- and Y1 receptor-mediated transmission
is closely coupled and may functionally interact in
the regulation of anxiety [3]. In our previous stud-
ies, we showed that BIBO 3304, an Y1 receptor an-
tagonist, inhibited the anxiolytic action of MPEP,
a mGluR5 antagonist, which has the anxiolytic ac-
tion in the plus-maze procedure [4]. Therefore, we
decided to examine the effect of BIBO 3304 in an-
other test, in the Vogel’s conflict drinking test. We
performed also water intake test on satiated rats to
check if the water consumption is changed or not.

Male Wistar rats weighing 200–250 g were
used in the experiments. (R)-N-{[4-(aminocar-
bonylaminomethyl)-phenyl]-methyl}-N2-(diphenyl-
acetyl)-argininamide trifluoroacetate 3304 (BIBO
3304), a gift from Dr. Mueller, Boehringer-
Ingelheim (Biberach, Germany), was dissolved in
a distilled water and L-5-hydroksytryptophan
(L-5-HTP, Sigma, St. Louis, MO, USA) was dis-
solved in a sterile 0.9% NaCl. BIBO 3304 was ad-
ministered bilaterally into the amygdala (ia) and
L-5-HTP was given intraperitoneally (ip).

Rats, which were administered BIBO 3304, had
implanted bilaterally chronic gide cannulae aimed
into basolateral nucleus of the amygdala (BLA)
(coordinates: A –2.56 mm; L ±5 mm; H –8.6 mm in
relation to bregma, according to Paxinos and Wat-
son stereotaxic atlas [5]) (Fig. 1).

Conflict drinking test (Vogel’s test) was per-
formed according to the method described by Vogel
et al. [6, 9, 10]. On the first day of the experiment,
the rats were adapted to the test chamber for
10 min. It was a Plexiglas box (27 × 27 × 50 cm),
equipped with a grid floor of stainless steel bars
and a drinking bottle containing tap water. After the
adaptation period, the animals were deprived of
water for 24 h and were then placed in the test
chamber for another 10 min adaptation period, dur-
ing which they had a free access to the drinking
bottle. Afterwards, they were allowed a 30 min
free-drinking session in their home cage. After an-
other 24 h of water deprivation period, the rats
were again placed in the test chamber and were al-
lowed to drink for 30 s. Immediately afterwards,
drinking attempts were punished with an electric
shock (0.5 mA). The impulses were released every
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Fig. 1. Schematic drawings of coronal sections of the rat brain
showing the localization of the cannula tips in rats injected into
the basolateral amygdala. Only data from animals in which the
sites of microinjections histologically confirmed to be localized
in the indicated area were included in the results of each experi-
ment



20 s (timed from the moment when a preceding
shock was delivered), between the grid floor and
the spout of the drinking bottle. Each shock lasted
for 1 s and if the rat was drinking when an impulse
was released, it received a shock. The number of
shocks accepted throughout a 5 min experimental
session was recorded. BIBO 3304 was adminis-
tered at the doses of 25, 100, 200 pmol/0.5 �l/site,
40 min before the test.

To perform water intake experiments, rats were
housed singly and tested in individual cages (40 ×
27 × 15 cm), with free access to food and water at
all times. On the day of the test, water bottles were
weighted at the time of drug administration. Water
was presented immediatelly after drugs injection.
Water intake (ml) was recorded at 1, 2, 4, 6 and 24
h after the treatment. L-5-HTP was used as a refer-
ence drug [7] at a dose of 20 mg/kg, and BIBO
3304 at the doses of 25 pmol/0.5 �l/site. Control
rats received saline.

The obtained results showed that BIBO 3304
exerted potential anxiolytic activity in rats. In fact,
the drug at all doses increased the number of
shocks accepted in the conflict drinking Vogel’s
test (Tab. 1).

The possibility that the efficacy of BIBO 3304
in the Vogel’s test is a false positive effect and is re-
lated to an increased thirst drive was confirmed
since in our experiment BIBO 3304 tested at doses
effective in the conflict drinking test, significantly
increased water intake in non-deprived rats, as well
as in L-5-HTP-treated rats, which was used as
a reference drug. The effect of BIBO 3304 was
about 40% stronger than L-5-HTP, and was nor-
malized 24 h after drug administration (Tab. 2).

The earlier data have shown that NPY injected
through chronic cannulae into hypothalamic areas,
namely the paraventricular nucleus (PVN), ven-
tromedial hypothalamus (VMH) and lateral hypo-

thalamus (LH) elicided a strong feeding response
and much slower drinking response after admini-
stration into the PVN and VMH [8].

The findings that NPY was effective in the hy-
pothalamus, as opposed to sites anterior, posterior,
lateral or dorsal to this structure and that NPY Y1
receptor antagonist potently inhibited food intake,
when given icv or into the PVN, suggest that the
hypothalamus is one of the neuroanatomical sites
involved in the action of NPY [8]. On the other
hand, NPY injection into extrahypothalamic areas,
namely the amygdala, thalamus and periaqueductal
gray, did not affect the intake [8]. At the same time,
results of the present experiments indicated that
BIBO 3304 (Y1 receptor antagonist) significantly
increased water intake.

These observations seem to suggest that amyg-
dala may be also connected with this effect and that
these two brain areas contribute differentially to
a brain system (or systems) associated with the
processing of feeding and/or drinking. We also
show for the first time that NPY Y1 receptors are
involved in water intake in animals.
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