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Abstract 

Evidence is provided here supporting the existence of a novel autacoid mechanism negatively modulating 
mast cell behaviour in response to noxious stimuli in vivo; hence, the denomination "autacoid local 
inflammation antagonism" (ALIA). In particular, as lipid amides of the N-acylethanolamine type have been 
reported to accumulate in tissues in degenerative inflammatory conditions, we examined whether these N- 
acylated lipids could exert regulatory effects on mast cell activation in vivo. The results reported show that 
both long- and short-chain N-acylethanolamines, when systemically administered, are effective in reducing 
mast cell degranulation induced by local injection of substance P in the ear pinna of developing rats. These 
and other data suggest that the endogenous production of N-acylethanolamines may constitute a local 
autocrine/paracrine response for the negative feedback control of mast cell responses to various activating 
signals. Such a process may be of physio-pathological relevance in the regulation of functional neuro- 
immune-mast cell interactions. 

Introduction 

Mast cells, involved in hypersensitivity and inflam- 
matory processes, have now been shown to be in 
functional bidirectional communication with both 
the nervous and immune systems [1]. This indic- 
ates that neuro-immune interactions can occur via 
mast cells and that mast cells may be critical gate 
cells in the regulation of these interactions [2]. 
Thus, abnormal mast cell numbers or phenotypes, 
as well as uncontrolled mast cell activity, may 
underlie alterations in neuro-immune interactions 
and vice versa, with significant implications for 
several disease states. 
To date, the mechanisms capable of regulating 
mast cell properties in normal and pathological 
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conditions remain largely obscure. Mast cell 
phenotypic heterogeneity has been documented in 
normal conditions and an increase in mast cell 
numbers has been reported in a variety of immuno- 
inflammatory conditions. Interestingly, the latter 
conditions have been shown to be associated with 
increased tissue levels of nerve growth factor 
(NGF), a well-characterized neuronotrophic factor, 
which, when administered to young rodents, causes 
mast cell activation and proliferation [2-5]. Fur- 
thermore, mast cells have been reported to produce 
and respond to a variety of cytokines [6]. As 
cytokines are known to affect N G F  synthesis [2], 
differences in tissue cytokine and N G F  expression, 
either alone or in combination, may provide a 
positive feedback loop for autocrine/paracrine reg- 
ulation of mast cell properties. However, despite 
this knowledge, no information is yet available 
concerning the negative control mechanisms for 
these cell populations. Such mechanisms, in view of 
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the potential hazards of uncontrolled mast cell 
behaviour, may be postulated to exist naturally and 
to be involved in the regulation of neuro-immune- 
mediated inflammatory responses. We herein re- 
port evidence supporting the possibility that lipid 
amides of the N-acylethanolamine type are poten- 
tial prototypes of naturally ocurring molecules 
capable of modulating mast cell activation in vivo. 
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Materials and methods 

A long-chain (C16) N-acylethanolamine (LG 
2110/1) and a short (C4)-chain analogue (LG 
2130/2) (provided by Lifegroup, Padua, purity 
>99%)  or saline were administered s.c. in the 
back of 2-week-old rats (Sprague-Dawley, Charles 
River) followed, 20 rain later, by s.c. administration 
of substance P (1 pl of a 10-6M solution or saline in 
the ear pinna). After 5 min, the rats were sacrificed 
and the pinna removed for histological assessment 
of mast cell degranulation, by counting the number 
of mast cells showing membrane disruption and 
surrounded by at least five extracellular metachro- 
matic granules. 

Results and discussion 

Tissue accumulation of N-acylated glycerophos- 
pholipids and free N-acylethanolamines has been 
reported to occur in pathological degenerative 
conditions [7]. As such conditions are known to be 
associated with int]ammatory reactions, one at- 
tractive hypothesis is that the production of these 
lipid metabolites may play an autacoid role in 
controlling mast cell behavior in pathological 
conditions. To test this hypothesis, v?e examined 
whether systemically administered short (C4)- 
and/or long (C 16)-chain N-acylethanolamines were 
effective in decreasing mast cell degranulation in- 
duced by local injection of substance P in the ear 
pinna of developing rats. 
As shown in Table 1 and exemplified in Fig. 1, the 
local administration of substance P in the ear pinna 
of the developing rats rapidly resulted in massive 
mast cell degranulation. This degranulation was 
significantly reduced in animals pretreated, 20 min 
earlier, with both N-acylethanolamines, with the 
short chain (LG 2130/2) being more effective than 
the long-chain (LG 2t10/1) analogue at a dose 
of 20 mg/kg s.c. and showing significant effects 
already at a dose of 0.1 mg/kg s.c. As this 

Figure 1 
Cross section of the ear pinna of 12-days-old rats showing mas~ 
cell morphology: (a) untreated; (b) injected in the pinna with 1 la! 
of SP 10-aM; (c) injected with S P as in b, preceded 20 rain earliel 
by subcutaneous administration of 20 mg/kg of G2t30/2. Not~ 
decrease of mast cell degranulation (arrows) in c as compared tc 
b. Toluidine blue stained. X-780. 
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Table 1 
Effects of N-acylethanolamine administration on substance-P- 
induced mast cell degranulation in the rat ear pinna 

Treatment Degranulated 
mast cells (%) 

Saline + saline 6 
Substance P + saline 91 

+ L G  2110/I (20 mg/kg) 65 
+ L G  2130/2 (20 mg/kg) 25 

(5 mg/kg) 24.6 
(1 mg/kg) 32.5 
(0.1 mg/kg) 68.8 

Results are the mean of duplicate experiments, each conducted by 
counting at least 700 800 cells in a total surface area of approx. 
3 mm 2 per pinna. SEM was at all times < 10% (see Materials and 
Methods section for further relevant information). 

dose-response diversity may be due to differences 
in bioavailability, these results suggest that both 
lipid amides are capable of exerting rapid and 
potent local anti-inflammatory effects in vivo. 
The above results are in accord with previous 
reports concerning anti-inflammatory effects of 
N-acylethanolamines [-8] and further indicate that 
such effects may occur via their action on mast cells. 
Since mast cell activation in vivo was here induced 
utilizing substance P, the compounds are effective 
in negatively controlling mast cell responses corre- 
lated with neurogenic inflammatory processes. In 
addition, we have preliminary evidence that both 
N-acylated lipids also significantly decrease the 
passive cutaneous anaphylaxis reaction, indic- 
ating that they may control mast cells indepen- 
dently of the type of activating stimuli. Thus, it may 

C147 

be speculated that endogenous local production of 
lipid amides of the N-acylethanolamine type may 
be an adaptive response for the regulation of mast 
cell activation and consequent expression of in- 
flammatory processes. The acronym ALIA (auta- 
coid local inflammation antagonism) is proposed 
for this novel mast cell modulation mechanism. 
Further studies concerning the cellular and mo- 
lecular processes involved in the ALIA mechanisms 
are thus warranted and may well lead to the 
elucidation of novel pathways regulating neuro- 
immune interactions, mediated via the mast cells. 
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