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Summary. In ungulates and primates, the distribution of 
central catecholaminergic neurons identified using 
antibodies raised against catecholamine synthesizing 
enzymes and catecholamines themselves, shows many 
differences if compared to rats. Catecholaminergic 
neurons are more loosely clustered in ungulates and 
primates than in rat. In the medulla oblongata, the 
density of noradrenergicladrenergic neurons is lower in 
ungulates than in other species and, particularly in sheep, 
the adrenergic group C1  is not observed. The nor- 
adrenergic neurons of the locus coeruleus are present in 
a larger area in ungulates than in rodents. In the 
hypothalamus, the density of dopamine neurons is lower 
in ungulates and primates than in rodents. In the rostra1 
hypothalamus of ungulates, the dorsal part of the group 
A14 is missing, and these species present only the 
ventral part of the group A15. In primates the group A15 
extends into the supraoptic and paraventricular nuclei 
which have large tyrosine hydroxylase-immunoreactive 
(TH-IR) neurons not observed in other species. In 
addition, in all studied species, not all cells expressing 
catecholamine synthesizing enzymes also express 
catecholamines, as found in some TH-IR neurons in the 
arcuate nucleus, thereby demonstrating the necessity of 
using different markers to ascertain the true catechol- 
aminergic nature of labeled neurons. These anatomical 
differences between species show the difficulty in 
extrapolating the distribution of catecholamine neurons 
from one species to another and may be related 
to adaptative physiological differences between 
mammals. 
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Introduction 

The  monoaminergic neurons have been first  
described in rodents by the histofluorescence method 
(Dahlstrom and Fuxe, 1964, 1965; Fuxe, 1965a,b) and 
numerous studies have been conducted in these animals. 
Investigations in primates, particularly in humans, 
started a few years later (Nobin and Bjorklund, 1973), 
mainly for applied medical research consideration. Only 
little attention has been devoted to the other species like 
farm animals. Comparison of distribution of mono- 
amine-containing neurons between rats and humans 
indicates noteworthy species differences in the fine 
organization of these neurons. Therefore, it is hazardous 
to use information from one species to another, and an 
acute knowledge of these neuronal systems seems 
indispensable for each studied species. 

Monoamines are critically involved in many neuro- 
endocrine regulations (reproduction, growth, lactation, 
stress ...) and autonomic functions, as largely described in 
rodents and sometimes in humans (Weiner and Ganong, 
1978; Tuomisto and Mannisto, 1985; Loewy and Spier, 
1990). These neuroendocrine and autonomic regulations 
are now studied in other species such as  pigs and 
ruminants which constitute an alternative experimental 
model to rodents. In addition, from an agricultural 
perspective, there is increasing interest to understand 
regulations that affect numerous functions and 
behavioral patterns in domestic animals. 

In sheep, a seasonal breeder, dopamine and nor- 
adrenaline are involved in the seasonal control of LH 
secretion (Thikry et al., 1995). In all farm animals as 
well as in rodents, catecholamines are involved in the 
physiological response to stress which could decrease 
animal production (Dantzer et al., 1983; Signoret, 1983; 
Dantzer, 1986). In pigs and ruminants autonomic 
innervation of the digestive tract plays an important role 
in the control of digestion. - 
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