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Distribution of nruropeptide Y-like immunoreactive cell bodies ond ,jiben in the bruin stem qf the cat. BRAIN RES BULL 25~5 J 
675-683, 1990.-By using intratissue injections of colchicine and an indirect immunoperoxidase technique. we studied the dintribu- 
tion of cell bodies and fibers containing neuropeptide Y-like immunoreactivity in the brain stem of the cat. The densest clusters of 
immunoreactive perikarya were observed in the following nuclei: anteroventral cochlear, lateral reticular (internal and external divi- 
sions), dorsal tegmental, inferior colliculus and dorsal nucleus of the lateral lemniscus. By contrast, the nuclei abducens. the nu- 
cleus of the trapezoid body, preolivary, interpeduncularis, infratrigeminal, gigantocellular tegmental field. coeruleua and dorsal 
motor nucleus of the vagus had the lowest density. Finally, a moderate density of neuropeptide Y-like immunoreactive cell bodies 
was found in the nuclei: lateral tegmental field, laminar spinal trigeminal. praepositus hypoglossi, superior colliculus. lateral vesti- 
bular and motor trigeminal. In addition, a mapping of the neuropeptide Y-like immunoreactive fibers was carried out. Thus. the 
densest network of immunoreactive fibers was observed in the laminar spinal trigeminal nucleus. The nuclei periaqueductal gray. 
inferior central, praepositus hypoglossi, postpyramidal raphe. dorsal raphe, incertus and medial vestibular contained a moderate 
density of immunoreactive fibers, whereas the nuclei interpeduncularis, inferior colliculus, superior central, gracile. retrorubral. 
Kiilliker-Fuse. dorsal tegmental, ambiguus and alaminar spinal trigeminal had the lowest density of neuropeptide Y-like immunore- 
active fibers. The anatomical location of neuropeptide Y-like immunoreactivity suggests that the peptide could play an important 
role in several physiological functions. e.g., those involved in cardiovascular. auditory, motor, visual, nociceptive and somatosen- 
sory mechanisms. 

Neuropeptide Y Brain stem lmmunocytochemistry Cat 

SINCE neuropeptide Y was isolated and sequenced by Tatemoto 
et al. (37), the distribution of neuropeptide Y has been studied in 
brain of rat (5, 11, I?. 20, 22, 31-33, 3.5, 43), golden hamster 
(34). rabbit (8.9), monkey (6, 27. 36) and man (1, 1 I, 19. 25, 
40). It has been shown that neuropeptide Y has a widespread 
distribution in the CNS of mammals. The peptide has been pro- 
posed to have several roles such as in the regulation of the car- 
diovascular system (10. 21. 23), in neuroendocrine and respiratory 
functions (3. 18. 39), the alteration of circadian rhythms (4) and 
ingestive and sexual behaviors (24). 

The distribution of neuropeptide Y in the cat remains poorly 
studied (3. 26. 29, 38. 41, 42). Neuropeptide Y immunoreactive 
structures have been described in the cortex (41,42), hypothala- 
mus (26. 29, 38). brain stem respiratory nuclei (3) and in the 
thalamic geniculatum lateralis nucleus (38) of the cat. However, 
no data are available on the distribution of neuropeptide Y in the 
brain stem of the cat. In order to facilitate the visualization of 
peptidergic cell bodies, we have demonstrated that intratissue in- 
jections of colchicine are more potent than intraventricular injec- 

tions. because the number and extent of immunoreactive peri- 
karya is greatly enhanced in the first case (2. 3. 14-17). The aim 
in the present study was to locate neuropeptide Y immunoreactive 
structures in the cat brain stem using intratissue injections of 
colchicine. 

METHOD 

Under deep ketamine anesthesia (40-50 mg/kg body weight), 
eleven male adult cats (2-3 kg) were treated with colchicine. Two 
animals received unilateral intraventricular injections into the fourth 
ventricle (350 kg in 5 (~-1 of distilled water) following the stereo- 
taxic atlas of Berman (7). Nine other cats received unilateral in- 
tratissue injections of the drug (100 kg in 1 kg of distilled water) 
according to the same atlas in the paralemniscal tegmental field 
(1 cat), lateral tegmental field (2 cats), nucleus of the trapezoid 
body (1 cat), lateral nucleus of the superior olive (1 cat), gigan- 
tocellular tegmental field (1 cat), inferior central nucleus (1 cat). 
near the retrofacial nucleus (1 cat) and into the internal division 
of the lateral reticular nucleus (I cat). In addition. four cats 
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were used as controls (without colchicine). 
Two days after the injection the pretreated animals, as well as 

the controls, were anesthetized, heparinized and perfused with 
physiological saline followed by 4 litres of 4% paraformaldehyde 
in 0. I5 M phosphate buffer (pH 7.2); the brains were postfixed 
in the same solution overnight and kept in sucrose baths. Coro- 
nal sections of 90 pm of the brain stem were cut on a vibratome 
and processed for immunostaining as previously described (3). 
Briefly, the sections were preincubated for 90 min in l7c normal 
sheep serum in 0.15 M Sorensen buffer, with 0.3% Triton X-100 
and then incubated overnight in the same buffer containing neu- 
ropeptide Y antiserum (kindly provided by Professor J. Polak, 
Royal Postgraduate Medical School), diluted l/1500. The sec- 
tions were then washed and incubated for 60 min with sheep anti- 
rabbit immunoglobulin coupled to horseradish peroxidase as the 
second antiserum, diluted l/250. Finally, the peroxidase was de- 
veloped by the 3,3’ diaminobenzidine method. Mapping was car- 
ried out according to the stereotaxic atlas of Berman (7). To test 
the specificity of the immunostaining, the primary antiserum was 
preabsorbed with synthetic neuropeptide Y (100 p.g per ml of di- 
luted antiserum). Neuropeptide Y antiserum was omitted in the 
first incubation bath. No immunoreactivity was found in either 
case. In addition, no significant reduction in immunoreactivity 
was observed incubating neuropeptide Y antiserum absorbed with 
an excess (10. ’ M) of peptide YY, bovine pancreatic polypep- 
tide, avian pancreatic polypeptide, FMRF-amide, methionine-en- 
kephalin, leucine-enkephalin, substance P. angiotensin II. 
somatostatin, neurotensin, cholecystokinin-8 and a-melanocyte- 
stimulating hormone. Finally, the term neuropeptide Y-like im- 
munoreactive (NPY-ir) was used to describe staining in our material. 

RESULTS 

NPY-ir cell bodies and fibers were widely distributed through- 
out the brain stem of the cat (Fig. 1). The densest clusters of 
NPY-ir perikarya were observed in the anteroventral cochlear nu- 
cleus, in the inferior colliculus, in the dorsal tegmental nucleus. 
in the dorsal nucleus of the lateral lemniscus and in the external 
and internal divisions of the lateral reticular nucleus, whereas the 
densest cluster of immunoreactive fibers was found in the lami- 
nar spinal trigeminal nucleus. 

Distribution of NPY-ir Cell Bodies 

At rostra1 level (A 1.6) (Fig. lA), a low density of immuno- 
reactive cell bodies was observed in the nucleus interpeduncu- 
laris, whereas in the superficial division of the superior colliculus 
a moderate number of NPY-ir perikarya was observed. At P 0.9 
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(Fig. 1B) a high density of NPY-ir cell bodies was observed in 
the inferior colliculus and in the dorsal nucleus of the lateral lem 
niscus (Fig. 2A). More caudally (P 4.0) (Fig. IC). immunoreac- 
tive neurons were located in two groups, the first located dorsally 
and the second ventrally. Thus. dorsally, immunoreactive perikarya 
were observed from the nucleus coeruleus and dorsal tegmental 
nucleus to the motor trigeminal nucleus, Kolliker-Fuse area and 
lateral tegmental field (Fig. 2B). In the three latter regions a mod- 
erate number of NPY-ir cell bodies was visualized, whereas in 
the dorsal tegmental nucleus, a high number of NPY-ir cell bod- 
ies (Fig. 2C) and in the nucleus coeruleus a low number of NPY- 
ir perikarya was observed. Ventrally, in both the preolivary nucleus 
(Fig. 2D) and the nucleus of the trapezoid body a few immuno- 
reactive cell bodies were found. At posterior level (P 6.0) (Fig. 
ID), NPY-ir cell bodies were observed dorsally in the abducens 
nucleus and in the gigantocellular tegmental field (low density). 
ventrally in the nucleus of the trapezoid body (low density) and 
laterally in the nucleus anteroventral cochlear (high density) (Fig. 
2E). At P 8.5 (Fig. lE), a moderate number of NPY-ir cell bod- 
ies was found in both the nucleus praepositus hypoglossi (Fig. 
2F) and lateral vestibular nucleus (Fig. 2G). More caudally. at P 
10.8 (Fig. 1F) immunoreactive cell bodies were located dorsally 
in the nucleus praepositus hypoglossi and ventrolaterally in the 
retrofacial and infratrigeminal (Fig. 3A) nuclei. In the latter, few 
cell bodies were visualized, whereas in the other two nuclei a 
moderate density of immunoreactive perikarya was observed. 
Moreover, NPY-ir cell bodies were observed between the retro- 
facial nucleus and the inferior olive. At P 13.5 (Fig. IG), numer- 
ous NPY-ir cell bodies were located in the internal and external 
divisions of the lateral reticular nucleus (Fig. 3A). In the nucleus 
ambiguus, lateral nucleus of the solitary tract and in the dorsal 
motor nucleus of the vagus, a few NPY-ir cell bodies were also 
found. Finally, at the caudal-most level P 16.0 (Fig. 1H). a mod- 
erate number of NPY-ir perikarya was visualized in the laminar 
spinal trigeminal nucleus. 

Distribution of NPY-ir Fibers 

At A 1.6 (Fig. 1A) a moderate density of NPY-ir fibers was 
found in the periaqueductal gray, and few fibers were visualized 
in the nuclei intetpeduncularis, retrorubral and in the superficial 
division of the superior colliculus. In addition, a few NPY-ir fi- 
bers were found on the midline from the periaqueductal gray to 
the nucleus interpeduncularis, as well as distributed ventrolater- 
ally from the periaqueductal gray into the central tegmental field. 
More caudally, at P 0.9 (Fig. IB) the periaqueductal gray, the 
dorsal raphe nucleus (medial division) and the nucleus incertus 
showed a moderate density of NPY-ir fibers, whereas a low den- 

FIG. I. Distribution of NPY-ir cell bodies and fibers in the brain stem of the cat. NPY-ir perikarya are indicated by closed circles, triangles and squares, 
their shape being related to the density of cell bodies (0. high density: > 10 cell bodies; A, middle density: 5-10 cell bodies; l , lower density: <5 cell 
bodies). Immunoreactive fibers also represented according to their density (cross-hatched area, high density; dark area, middle density; dotted area, 
low density). The anteriority (A) or posteriority (P) of each section is indicated in the lower right comer. Abbreviations: 5M: Motor trigeminal nucleus; 
5SL: Laminar spinal trigeminal nucleus; 5% Alaminar spinal trigeminal nucleus; 6: Abducens nucleus; 6N: Abducens nerve; 7M: Facial nucleus; Amb: 
Nucleus ambiguus; BC: Brachium conjunctivum; BCM: Marginal nucleus of the brachium conjunctivum; CAE: Nucleus coemleus; CI: Inferior central 
nucleus; CS: Superior central nucleus; cva: Anteroventral cochlear nuclus; Dmv: Dorsal motor nucleus of the vagus; DRM: Dorsal nucleus of the raphe; 
FTC: Central tegmental field; FTG: Gigantocellular tegmental field; FTL Lateral tegmental field, FTM: Magnocellular tegmental field; FTP: Paralem- 
niscal tegmental field; GRR: Gracile nucleus; IC: Inferior colliculus; ICO: Commissure of the inferior colliculi; IFT: Infratrigeminal nucleus; INC: Nu- 
cleus incettus; IOM: Medial accessory inferior olive; IP: Interpeduncular nucleus; KF: Kolliker-Fuse nucleus; LID: Dorsal nucleus of the lateral 
lemniscus; LRI: Lateral reticular nucleus, internal division; LRX: Lateral reticular nucleus, external division; n&X: Decussation of the medial lemnis- 
cus; P: Pyramidal tract; PAG: Periaqueductal gray; PH: Nucleus praepositus hypoglossi; pon: Preolivary nucleus; PPR: Postpyramidal nucleus of the 
raphe; RFN: Retrofacial nucleus; RR: Retmrubral nucleus; ScS: Superior colliculus, superficial division; SL: Lateral nucleus of the solitary tract; SOL: 
Lateral nucleus of the superior olive; SOM: Medial nucleus of the superior olive; T: Nucleus of the trapezoid body; TB: Trapezoid body; TDP: Dorsal 
tegmental nucleus; vLD: Lateral vestibular nucleus; vMN: Medial vestibular nucleus. 
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shy was visualized in the nuclei superior central, coeruleus. infe- 
rior colliculus (its most dorsolateral part). paralemniscal tegmental 
field and in the commissure of the inferior colliculus. Finally. a 
few NPY-ir fibers were distributed ventrolaterally from the nu- 
cleus coeruleus into the central tegmental field. At P 4.0 (Fig. 
IC). a moderate number of NPY-ir fibers was located in the mid- 
line (inferior central nucleus), whereas in the most medial zone 
of the medial nucleus of the superior olive a low density of NPY- 
ir fibers was observed. Dorsally. a moderate number of NPY-ir 
fibers was found in the nucleus incertus. Other nuclei, the dorsal 
tegmental, coeruleus, marginal nucleus of the brachium conjunc- 
tivum. Kolliker-Fuse and lateral tegmental field showed a low 
density of NPY-ir fibers. More caudally at P 6.0 (Fig. ID), NPY- 
ir fibers were distributed from dorsal to ventral regions. A mod- 
erate number of immunoreactive fibers was found in the nuclei 
praepositus hypoglossi. medial vestibular. inferior central, as well 
as in the magnocellular tegmental field. whereas a few fibers were 
visualized in the abducens nucleus and nerve. lateral tegmental 
field. gigantocellular tegmental field and lateral nucleus of the 
superior olive (its most dorsolateral part). At P 8.5 (Fig. IE). 
NPY-ir fibers were located mainly in the ventral region of the 
section throughout the postpyramidal nucleus of the raphe (Fig. 
3B). the magnocellular tegmental field and the medial division of 
the facial nucleu\. In addition. NPY-ir fibers were also found in 
the midline in the inferior central nucleus and dorsally in the nu- 
cleus praepositus hypoglossi and in the lateral tegmental field. In 
all the nuclei mentioned at this anteriority a moderate number of 
NPY-ir fibers was observed, except in the lateral tegmental field 

in which a few fibers were visualized. At P 10.8 (Fig. IF). NPY- 
ir fibers were found in the midline in the inferior central nucleus 
and in the postpyramidal nucleus of the raphe. dorsally in the 
nucleus praepositus hypoglossi. in the medial vestibular nucleus 
and in the gigantocellular and lateral tegmental fields, ventrally in 
the retrofacial nucleus and laterally in the parvocellular division 
of the alaminar spinal trigeminal nucleus. In the midline and dor- 
sal region\ (nucleus praepositus hypoglossi. medial vestibular 
nucleus) a moderate number of NPY-ir fibers was observed. 
whereas in dorsal (gigantocellular and lateral tegmental fields). 
ventral and lateral regions a low, density of immunoreactive fibers 
was visualized. Like the previous posterior region (P 10.8). at P 
13.5 a moderate density of NPY-ir fibers was observed in the 
midline (inferior central nucleus) and dorsal (dorsal motor nu- 
cleus of the vagus and lateral nucleus of the solitary tract) regions 
and a few NPY-ir fibers in the ventral and lateral regions [nucleus 
ambiguus. parvocellular division of the alaminar spinal trigem- 
nal nucleus. internal and external divisions of the lateral reticular 
nucleus and in the medial accessory inferior olive (Fig. 3C)]. Fi- 
nally, rostrally, at P 16.0 (Fig. 1H). a high number of NPY-ir fi- 
bers was observed in the laminar spinal trigeminal nucleus (Fig. 
3D). In other regions, the rostra1 division of the gracile nucleus, 
the lateral tegmental field and the decussation of the medial lem- 
niscus. a few NPY-ir fibers were observed. 

DISCUSSION 

In the present study we have demonstrated that NPY-ir cell 
bodies and fibers are widely distributed in the cat brain stem. 
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Thus. in the midbrain NPY-ir structures have been observed, 
for example. in the periaqueductal gray, the dorsal raphe nucleus 
and inferior colliculus. in the pons. in the nuclei coeruleus, dor- 
sal tegmental. superior olive and motor trigeminal. whereas in the 
medulla oblongata NPY-ir fibers or cell bodies were observed in 
the nuclei anteroventral cochlear, lateral vestibular. medial vesti- 
bular, lateral reticular, laminar spinal trigeminal and praepositus 
hypoglossi. However, several nuclei and tracts in the brain stem 
of the cat showed no NPY-ir structures. e.g.. dorsal and poster- 
oventral cochlear. cuneate. superior and inferior vestibular, cune- 
iform, area postrema, pontine gray. trapezoid body, pyramidal 
and spinal trigeminal tracts. 

In comparison with previous studies on the distribution of 
NPY-ir fibers in the rat brain stem (12.43). it seems that in gen- 
eral the distribution found in the brain stem of the cat is quite 
similar. Thus. immunoreactive fibers were found in both the rat 
and cat in the nuclei abducens. facial. interpeduncularis. medial 
vestibular. dorsal tegmental, coeruleus. dorsal motor nucleus of 
the vagus. internal and external divisions of the lateral reticular 
nucleus. superior colliculus. gigantocellular tegmental field and 
periaqueductal gray. However. some differences can be observed 
in the medial accessory inferior olive and in the nucleus praeposi- 
tus hypoglossi. We found NPY-ir fibers in the cat. but no immu- 
noreactive fibers have been found in any of these nuclei in the rat 
(12.43). By contrast. in the rat. NPY-ir fibers have been observed 
in the anteroventral cochlear and lateral vestibular nuclei. where 
we did not visualize immunoreactive fibers in the cat. In addition, 
our results are in agreement with the findings reported for mon- 
key (36). since in both cat and monkey NPY-ir fibers have been 
described in the nuclei coeruleus. interpeduncularis and periaque- 
ductal gray. 

Previous data from both rats and humans ( 12, 3. 43) have 
shown NPY-ir cell bodies in the nuclei coeruleus. dorsal motor 
nucleu\ of the vagus. lateral tegmental field, inferior colliculux, 
interpeduncularis. lateral reticular. praepositus hypoglossi. dor- 
sal tegmental. laminar spinal trigeminal and gigantocellular teg- 
mental field. Our results are in agreement with these findings, 
since in the cat we have found NPY-ir perikarya in all the above- 
mentioned nuclei. However, we also visualized other brain stem 
nuclei of the cat containing NPY-ir cell bodies not found in rats 
or humans (I?. 25. 43). e.g., anteroventral cochlear. preolivary. 
superior colliculus. nucleus of the trapezoid body. lateral vestib- 
ular. motor trigeminal and abducens. By contrast, in rats and 
humans NPY-ir perikarya have been found in the periaqueductal 
gray. gracile. medial vestibular and facial nuclei. but not in 
the cat. 

In summary. the distributions of NPY-ir fibers appear to be 
quite similar in the rat and cat. However. NPY-ir cell bodies 
seem to be more widely distributed in the brain stem of the cat 
as compared with the rat, the monkey and humans (12. 25. 36. 
43). This discrepancy could be due to technical considerations 
(injections of colchicine. antisera used) and/or species differences. 
In fact, the results of the present study suggest that these differ- 
ences could be due to the intratissue injections of colchicine. In 
the control cats, without pretreatment w’ith the drug, we found 
NPY-ir cell bodies in brain stem nuclei interpeduncularis and in- 

FIG. 2. NPY-ir cell bodies in the brain stem of the cat. (A) Immunoreactive perikarya in the dorsal nucleus of the lateral lemniscus ( x 300). (9) NPY- 
ir cell bodies in the lateral tegmental field ( X400). (C) Cluster of immunoreactive neurons in the dorsal tegmental nucleus ( x 100). tD) Group of im- 
munoreactive perikarya in the preolivary nucleus ( x 400). (E) NPY-ir perikarya in the anteroventral cochlear nucleus ( x 4001. (F) NPY-ir cell bodies in 
the nucleus praepositus hypoglossi (head arrows) (X 150). (G) NPY-ir positive neurons in the lateral vestibular nucleu’; ( x 150). 
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FIG. 3. NPY-ir fibers and cell bodies in the brain stem of the cat. (A) Immunoreactive cell bodies in the infratrigeminal nucleus ( X 396). (B) NPY-ir 
fibers in the postpyramidal nucleus of the raphe ( X 99). (C) NPY-ir fibers in the medial accessory inferior olive ( X 248). (D) NPY-ir fibers in the lam- 
inar spinal t&en&al nucleus ( X 30). 

ferior and superior colliculi. Moreover, when intraventricular in- 
jections of colchicine were carried out we also observed NPY-ir 
perikarya in nuclei located near the ventricles, e.g., the praeposi- 
tus hypoglossi, lateral nucleus of the solitary tract, coeruleus, 
dorsal tegmental and dorsal motor nucleus of the vagus. These 
are the same nuclei in the rat in which NPY-ir neurons were vi- 
sualized after intraventricular injections of colchicine. However, 
in nuclei located distant from the ventricles, e.g., the dorsal nu- 
cleus of the lateral lemniscus. the preolivary nucleus, the nucleus 
of the trapezoid body, the anteroventral cochlear nucleus, the in- 
fratrigeminal nucleus, the retrofacial nucleus, and the nucleus 
ambiguus, NPY-ir perikarya were only observed in the cat when 
intratissue injections of colchicine were made. In these nuclei, no 
NPY-ir cell body was found in the control or intraventricular- 
treated rats. It therefore seems that intratissue injections of the 
drug are needed to reveal immunoreactive cell bodies located dis- 
tant from the ventricles in the cat, suggesting that the way of ad- 
ministration of the colchicine might be responsible for the 
differences found in the distribution of labeled neurons. In con- 
clusion, it appears that a complete comparison between species 
(the rat and monkey, in particular) would require a reexamination 
of the distribution of NPY-ir cell bodies in the brain stem of 
mammals using systematic intratissue injections of colchicine. 
However, as pointed out above, species variations could also be 
responsible for the differences found in the distribution of NPY- 
ir cell bodies in the mammalian brain stem, as we have observed 
between the cat and rat thalamus using the same technique of in- 
tratissue colchicine injections (14). 

In the present work, we have found a widespread distribution 
of NPY-ir structures in the brain stem of the cat using intratissue 
injections of colchicine. Several data (e.g., the immunocyto- 
chemical controls, the brain stem regions mapped) suggest that 
the immunoreactivity found is specific for NPY, since, for exam- 
ple, all the findings presented here were observed in regions of 
the brain stem located far from the injection sites of colchicine, 
in order to avoid a possible nonspecific staining as a consequence 
of tissue damage produced by colchicine. In addition, sections 
stained with Nissl’s procedure showed that the morphology of the 
tissue was preserved in those regions of the cat brain stem in 
which we have observed NPY immunoreactivity. Moreover, the 
morphology of NPY-ir cell bodies and fibers visualized was also 
preserved. 

Hitherto, we have no data indicating whether NPY-ir perikarya 
observed in the brain stem of the cat are local or projecting neu- 
rons. However, according to morphological data obtained in the 
cat, it appears that the NPY-ir neurons found in the nucleus prae- 
positus hypoglossi could be intemeurons, since this nucleus showed 
a moderate density of both NPY-ir fibers and perikarya. Altema- 
tively, neurons located in the nucleus praepositus hypoglossi may 
send distant NPY projections, whereas NPY-ir fibers may be NPY 
afferents. It is known, for example, that in the cat the neurons 
located in the nucleus praepositus hypoglossi send projections to 
the vestibular nuclei, medial accessory olive and superior collic- 
ulus (30). In the latter case an NPY pathway is unlikely since we 
found NPY-ir fibers in the superficial division of the superior 
colliculus. a region quite different from that observed by McCrea 
and Baker (30), into which the neurons of the nucleus praeposi- 

tus hypoglossi project. However, NPY pathways from the nu- 
cleus praepositus hypoglossi to the medial vestibular nucleus and 
medial accessory olive are possible since in these latter two nu- 
clei NPY-ir fibers have been observed, but no NPY-ir neurons. 
Moreover, NPY-ir processes found in the nucleus praepositus hy- 
poglossi could be NPY afferents. Thus, it is known in the cat that 
the nucleus praepositus hypoglossi receives afferents from its 
contralateral homologous and from the vestibular nuclei (30). 
Thus, it seems that NPY-ir neurons visualized in the lateral ves- 
tibular nucleus could send NPY-ir projections to the nucleus prae- 
positus hypoglossi, since in this vestibular nucleus we have observed 
a moderate density of NPY-ir cell bodies and no NPY-ir fiber. 

Other nuclei, e.g., the anteroventral cochlear, inferior collic- 
ulus, the dorsal nucleus of the lateral lemniscus, dorsal tegmen- 
tal, and the internal and external divisions of the reticular nucleus 
might be projecting neurons since high or moderate numbers of 
NPY-ir cell bodies were observed, but scarce or no NPY-ir fiber. 

It also appears that the nuclei inferior central, facial, the dor- 
sal postpyramidal nucleus of the raphe, the periaqueductal gray 
and the dorsal nucleus of the raphe could receive NPY-ir affer- 
ents since in all these nuclei a moderate density of NPY-ir fibers 
was observed but no NPY-ir perikarya. 

The results of the present study reveal that NPY-ir structures 
are widely distributed in the brain stem of the cat, suggesting that 
neuropeptide Y might be involved in several physiological func- 
tions. Thus, for example, the presence of immunoreactive struc- 
tures located in the nucleus of the solitary tract and in the dorsal 
motor nucleus of the vagus could be involved in cardiovascular 
mechanisms. The location of neuropeptide Y in the inferior collic- 
ulus indicates that neuropeptide Y might also be involved in au- 
ditory mechanisms. whereas the presence of NPY-ir structures in 
the nucleus praepositus hypoglossi suggests that the peptide could 
be involved in the control of eye and head movements. More- 
over, neuropeptide Y could also be involved in motor mecha- 
nisms, since NPY-ir structures have been observed in the lateral 
vestibular nucleus and in the nucleus interpeduncularis. In addi- 
tion, the presence of NPY-ir fibers or cell bodies in the superior 
colliculus, periaqueductal gray, dorsal nucleus of the raphe, 
alaminar and laminar spinal trigeminal nuclei, gracile nucleus and 
lateral reticular nuclei suggests the involvement of neuropeptide 
Y in visual, nociceptive and somatosensory behaviors. Finally. it 
seems that an anatomical relationship between methionine- 
enkephalin and neuropeptide Y can be suggested. Thus, in almost 
all the cat brain stem nuclei in which Conrath et al. ( 13) observed 
methionine-enkephalin fibers or cell bodies, e.g., praepositus 
hypoglossi, medial vestibular, interpeduncularis, periaqueductal 
gray, lateral reticular and facial, we have observed NPY-ir pro- 
cesses. On the other hand, according to the results found by Ki- 
tahama et al. (28) on the distribution of catecholaminergic neurons 
in the cat medulla oblongata, it seems that in general the distri- 
bution of both catecholaminergic and NPY-ir neurons in the cat 
medulla oblongata is quite different. Thus. for example, in the 
nuclei laminar spinal trigeminal, ambiguus, praepositus hypoglo- 
ssi and lateral nucleus of the solitary tract we have found NPY-ir 
neurons; however, no catecholaminergic neurons have been visu- 
alized in these nuclei. 
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