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Summary 

Neuropeptide Y (0.24 and 1.17 nmol icy) and 
clonidine (0.025, 0.05 and O.1 mg/Kg ip) induced 
a slight decrease of short duration of the rectal 
temperature in mice in a dose-dependent manner. 
While pretreatment with yohimbine (0.5 mg/Kg 
sc), was without effect on neuropeptide Y-induced 
hypothermia, it attenuated the hypothermic effect 
of clonidine. The association of neuropeptide Y 
(0.05 and 0.24 nmol icv) with clonidine (0.0125, 
0.025, 0.05 and 0.i mg/Kg ip) induced a synergis- 
tic effect, but it only was significant when 
neuropeptide Y 0.05 and 0.24 nmol icy was asso- 
ciated with clonidine O.1 mg/Kg ip and when 
neuropeptide Y 0.05 nmol icy was associated with 
clonidine 0.05 mg/Kg ip. These results suggest 
that the effect of neuropeptide Y is not mediated 
by an interaction on alphap-adrenoceptor, but in 
accordance with these results, the existence of a 
collaborative mechanism between both neuropeptide 
Yergic and noradrenergic systems cannot be ruled 
out. 

In 1982, TATEMOTO (i) isolated and sequenced a new peptide. 
The most abundant aminoacid residue found in the peptide was 
tyrosine, as a result of which the peptide was called neuropepti- 
de Y (NPY). NPY is a 36 aminoacid peptide which occurs in very 
high concentrations in the CNS. It is the most abundant peptide 
in mammals CNS (2) where it is widely distributed, and after 
central administration produces a number of effects such as 
modulation of food intake (3,4,5,6), modulation of luteinizing 
hormone release (7) and modulation of memory (8). NPY has also 
been reported to produce a mild effect on temperature (9) and 
NPY has been shown to produce a mild hypothermia in dogs (lO). 

NPY is localized in hypothalamic nucleus, septum, striatum 
and pons (ll),structures that have been implicated in the control 
of body temperature (12). In hypothalamus there is a concordance 
between noradrenaline (NA) and NPY terminal, but the hypothalamic 
NPY innervation arises largely from neurons which produce only 
NPY rather than from neurons in which NA and NPY coexist (13). 
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However, there is a parallel distribution between NPY and NA, and 
it has been published that NPY cooperate with noradrenergic trans- 
mission in some localizations (14,15,16,17,18,19,20,21,22) and 
that noradrenergic systems may be implicated in thermal regulation 
(23), so it could be supposed that NPY co-operates with noradrene! 
gic systems to modulate body temperature. 

We have examined the effect of central NPY on temperature 
and the possible interaction between NPY and noradrenergic systems 

Material and Methods 

General procedure: Male albino mice OF1 (18-25 g.) from our 
University Reproduction Laboratories were used. The mice were 
housed in conventional cages and were kept on 12/12 h. light/dark 
cycle with the ligth phase from 8:00 a.m. to 8:00 p.m. They were 
allowed free access to food and water. Room temperature was contro 
lled at 21!1 °C. Experiments were initiated at 4:00 p.m. 

Rectal temperature (T) was measured using an analog thermome- 
ter at an ambient temperature of 21+1 °C. The thermometer rod 
was introduced 2 cm. into rectum. Before the administration of 
any drug, basal temperature (Tb) of each mouse was measured. 

Drugs: Yohimbine (YHB) was obtained from Sigma Chemical Compa- 
ny. Dose used was 0.5 mg/Kg. It was administered subcutaneously 
(sc) 45 min. before the first T measurement (TO). This dose was 
chosen as a result of dose-effect studies carried out in our 
laboratories which have shown it to be one with no "per se" effect 
and which in our experimental conditions has been shown to prevent 
the effect of clonidine. 

Clonidine (CND) was obtained from the Sigma Chemical Company. 
Doses used were: 0.0125, 0.025, 0.05 and 0.i mg/Kg. It was admini~ 
tered ip. 30 min. before TO. 

NPY (porcine) was obtained from Cambridge Biochemical Research 
Doses used were 0.05, 0.24 and 1.17 nmol. It was injected (icy) 
i0 min. before TO. 

The icy injections were performed according to HALEY and 
McCORMICK (24) using a volume of 0.005 ml. 

The ip and sc injections were performed using a volume of 
I0 ml/Kg. 

T was measured 30, 60 and 90 min. after TO (TI, T2 and T3 
respectively). 

Experimenta ~ protocol: Two hours before TO determination, 
food was removed. After the Tb was determinated in each animal 
the effect of the following treatments combinations were evaluated 

a) Saline (SS) (sc) followed 15 min. later by ip administration 
of SS, followed 20 min. later by icy administration of SS or 
NPY (0.05, 0.24 and 1.17 nmol). For n see Table I. 

b) SS (sc) followed 15 min later by ip administration of CND 
(0.0125, 0.025, 0.05 and 0.I mg/Kg) followed 20 min. later by 
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icy administration of SS. For n see Table I. 

c) SS (sc) followed 15 min. later by ip administration of CND 
(0.0125, 0.025, 0.05 and 0.i mg/Kg) followed 20 min. later by 
icy administration of NPY (0.05 or 0.24 nmol). For n see Table I. 

d) YHB (0.5 mg/Kg sc) followed 15 min later by ip administration 
of CND (0.025, 0.05 and 0.i mg/Kg) or SS followed 20 min. later 
by icy administration of SS. For n see Table I. 

e) YHB (0.5 mg/Kg sc) followed 15 min. later by ip administration 
of SS, followed 20 min. later by icy administration of NPY (0.24 
and 1.17 nmol). For n see Table I. 

Statistical analyses: Changes in mean T from basal values are 
reported. The statistical analyses of results were evaluated 
by Mann-Whitney U-test or Kruskal-Wallis ANOVA followed when 
necessary by Mann-Whitney U-test. 

Results 

a) Effect of icv administration of NPY on T: NPY induced a decrea- 
se of T in a dose-dependent manner I0 min. after administration 
(TO) (H=12.31, p < 0.01). This effect was significant at doses 
of 0.24 and 1.17 nmol of NPY (U=52, p<O.05 and U=38.5, p<0.01 
respectively) compared to control group. Table I. 

b) Effect of ip administration of CND on T: Treatment with CND in- 
duced a dose-dependent hypothermic effect. This effect was signif! 
cant at TO (H=26.98, p<0.0005) because of the doses of 0.025 
(U=46.5,p<O.Ol), 0.05 (U=26.l,p<O.Ol) and 0.i mg/Kg (U=2, p<O.O01) 
compared to control group. This hypothermic effect of CND was 
also significant at T1 (H=16.7, p<0.O05) because of the dose 
of 0.i mg/Kg (U=17.5, p<O.O01). Table I. 

c) Effect of sc pretreatment with YHB on the effect of NPY on T: 
The pretreatment with YHB (0.5 mg/Kg sc) did not induce any signi- 
ficant modification of the effect of NPY (0.24 and 1.17 nmol 
icy). Table I. 

d) Effect of sc pretreatment with YHB on the effect of CND on T: 
The pretreatment with YHB (0.5 mg/Kg sc) prevented the effect of 
CND at 0.025 (U=I9, p<O.O1), 0.05 (U=7, p<O.O1) and 0.i mg/Kg 
(U=lO, p<O.O1)(p values compared with CND alone). This effect is 
shown in all the indicated doses at TO, and also for 0.i mg/Kg ip 
(U=7.5, p<0.O01) at T1. Table I. 

e) Interaction between CND and NPY: The association of CND and NPY 
induced, constantly, a higher hypothermia -at TO- than CND or 
NPY alone. Similar results are shown at TI when CND was administe- 
red at 0.i mg/Kg. However this higher hypothermia was only signif! 
cant when CND 0.I mg/Kg with NPY 0.05 nmol. (U=17, p<O.05) or 
NPY 0.24 nmol. (U=6.5, p~O.Ol) and CND 0.05 mg/Kg with NPY 0.05 

~. (U=38, p<O.05) were combined (p values were obtained at 
TO). Table I. 

Discussion 

The present paper has been approached with the purpose of 
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TABLE I 

Influence of NPY (nmol~, CND (mg/Kg), YHB 
treatments on rectal temperature in mice. 

(mg/Kg] and combined 

Treatment n TO T1 T2 T3 

~s!Jn- 14 -0.3]+0.15 
NPY 0.05 14 -0.22+0.12 
NPY 0.24 14 -0.74+0.12(a 
NPY 1.17 14 -i.03+0.17(b 
CND 0.0125 16 -0.72+0.23 
CND 0.025 14 -i.05+0.24(b 
CND 0.05 14 -i.19+0.20(b 
CND 0,I 14 -2.01+0.16(c 
YHB 0.5 9 -0.28+0.14 

YHB 0.5 + 
NPY 0 24 

YHB 0.5 + 
NPY 1 17 8 

YHB 0,5 + 
CND 0,025 8 

YHB 0,5 + 
CND 0.05 8 

YHB 0.5 + 
CND 0 1 7 

-0,01+0 
0.07+0 

-0.03+0 
-0.36+0 
-0.06+0 
-0.13+0 
-0.34+0 
-0.9470 
0.00+0 

.II -0.24+0.]~ -n=O!+O ]% 

.16 -0.1770.16 -0.0170,19 

.11 -0.13+0.12 -0.34+0,09 

.24 -0.44+0.18 -0.ii+0.ii 

.12 0.13%0.iI 0.1070.10 

.16 -0.01+0.13 -0.12+0.19 

.27 0.14+0.24 -0.02+0.18 

.17(c) -0.167-.19 0.0170.15 
,i0 -0.04+0.15 -Oo13+0.15 

-0.74+0.22(a) 0 08+0.23 

-l.lO+0.20(b) -0 50+0.18 

0.12+0.17 -0.18+0.16 

-O.lO+O.16(d) 0 12+0.12 

-0.01+0.18 -0.39+0.17 

-0.15+0.12(e) 0 15+020 

-0.01+0,Ii 0.18+0.15 

-0.04!0.07 0.25!0.14 

-0.97+0.21(cd) 0 04+0.17(e)-0.16+0.18 -0.06+0.13 

CND 0.0125 + 
NPY 0.05 7 -0.71+0.25 -0 24+0.24 0.19+0.21 0,26+0.18 

CND 0.025 + 
NPY 0.05 7 -1.24+0.20(b) -0.13+0,24 0,11+0.19 0.11+0.20 

CND 0.05 + 
NPY 0.05 13 -1.90+0.25(cf)-0.31+0.21 0.05+0.15 -0.03+0.24 

CND 0.i + 
NPY 0.05 6 -3.28+3.31(cf)-l.17+O.44(a)-0.23+0.31 -0.02+0.28 

CND 0.0125 + 
NPY 0.24 7 -1.26+0.23(b) 0.19+0.09 -0.27+0.24 0.26+0.13 

CND 0.025 + 
NPY 0.24 14 -1.55+1.26(c) 0.19+0.17 0.17+0.16 0.28+0.16 

CND 0.05 + 
NPY 0.24 14 -1.71±0.21(c) -0.25±0.24 -0.14±0.19 0.Ii!0.19 

CND 0.i + 
NPY 0.24 6 -3.17+0.26(cd)-l.63+O.33(b)-0.73+0.27 -0.70+0.34 

a=p<O.05 versus saline; b=p< 0.01 versus saline; c=p< 0.001 versus 
saline; d=p< O.O1 versus CND; e=p <O.OO1 versus CND; f=p< 0.05 ve! 
sus CND 
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establishing whether NPY could induce some effect on rectal tempe- 
rature in mice. A possible interaction with central noradrenergic 
systems was looked for. 

The central distribution of NPY, with high density of peptidergic 
fibers -containing NPY- in hypothalamus, septum, pons and striatum 
(ll),structures which are linked to the control of body temperatu- 
re (12) may suggest that NPY could be involved in thermoregulation 
MOIKA et al.(10) have shown a hypothermic effect of NPY in dogs, 
and GRAY and MORLEY (9) have reported a similar effect but in 
an irregular manner, in rats. 

In the present paper we report that icv administration of NPY 
slightly decreases the rectal temperature in mice and for a short 
period. This NPY hypothermic effect could be mediated by a direct 
interaction between NPY and its own specific receptors (25,26,27) 
but it could also be mediated by a modulatory effect of NPY on 
other neurotransmission systems. In fact, NPY and NA are distribu- 
ted in hypothalamus, but it cannot be stated that both NPY and NA 
are found in the same neurons in hypothalamus (13). Nevertheless, 
several papers have been published showing a functional interaction be- 
tween both NPY and NA systems in some hypothalamus-mediated effects 
such as control of ingestive behavior (3,4,6,7). Moreover, it has 
been published that NPY modulates the release of NA in hypothalamus 
by an alphap-adrenoceptor-mediated mechanism (28). In fact, seve- 
ral papers s~ow a possible modulatory action of NPY on alphao-pre- 
synaptic adrenoceptors. It has also been published that NI~ "in 
vitro" selectively increases the number of alpha2-adrenergic 
binding sites in membranes of the medulla oblongata of the rat 
(14) and also inhibits forskolin-induced accumulation of cAMP 
(29,30,31) in a manner similar to CND. Likewise the NPY depresses 
the secretion of NA induced by field stimulation (15,28) and 
it has been published that NPY induced a suppression of activity 
in the rat. This effect is prevented by pretreatment with alpha 2- 
adrenoceptor antagonist (32). However, the results presented 
in this paper show that the hypothermic effect of NPY may not 
be mediated by a modulatory action of NPY on alphap-adrenoceptor, 
since pretreatment with the alpha2-antagonist YHB, ~njected at a 
dose that prevented the hypothermlc effect of CND, did not prevent 
the hypothermic effect of NPY. Nevertheless, we cannot rule out 
the hypothesis of a functional collaboration between NPY and nora- 
drenergic systems since the combined treatment of CND and NPY al- 
ways induced a synergistic effect although it was only sometimes 
significant (see results). According to the results, it seems evi- 
dent that on the contrary to other NPY effects which seem to 
be mediated through alpha2-adrenoceptor, the NPY hypothermic effect is 
not mediated through such a receptor. Moreover the existence of a 
mechanism of collaboration between NPY fibers and noradrenergic 
systems which control the rectal temperature in mice seems evident 
Nevertheless, the existence of other more profund effects of 
NPY which mediate the temperature changes cannot be ruled out. 
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