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Abstract - .
Objectives; To determine whether intestinal mast cells

and capsaicin-sensitive afferent nerves are involved in”
the development and sequels of Nippostrongylus brasi- .

liensis-induced intestinal inflammation in rats. Methods:

Two series of experiments were performed. In the first -

series, six groups af 8 rats were used to study the effects
of mast cell stabilization by ketotifen. In the second
series, six groups of 8 rats were used to study the effects
of gut extrinsic sensory neuron depletion by capsaicin.
Far each series, four groups of rats were infected with
N. brasiliensis and two groups were not infected. Re-
sults: Infection with AL brasiliensis resulted in an in-
crease of myeloperoxidase {(MPO) activity and mast cell
numbers at day 12 postinfection; MPC returned to prein-
fection levels by day 35 while mast cell numbers re-
mained elevated at that time. In ketotifen-treated in-
fected rats, the increase of MPO at day 12 was less pro-
nounced, but MPO activity remained elevated and mast
cell numbers were increased at day 35. In capsaicin-
treated infected rats, the MPO increase at day 12 was
augmented, and MPQ was still not returned to preinfec-
tion values by day 35; in contrast, the increase of mast
cell numbers at days 12 and 35 was not modified by
afferent nerve depletion. Conclusion: Mast cell stabiliza-

' ‘tion- decreased jejunal inflammation during the acute
. »stage’ (day 12), but prolonged the inflammatory process
- until at least day 35 postinfection. The data also con-
firmed the pratective role of gut extrinsic sensory neu-
: “rong against intestinal inflammation in a model of nema-
" “tode infection and revealed that these afferent nerves do
not ‘seem crucial for the development of nematode-
induced hypermastocytosis.

Copyright® 2001 5. Karger AG, Base!

Introduction

Both sensory neurons and mast cells have been found
involved in intestinal inflammatory processes. Thus,
while afferent nerves exert a protective role upon intesti-
nal tissues [ [-3], mast cells are generally implicated in the
development of the inflaimmatory process [4, 5]. How-
ever, these roles are inferred from data obtained af a given
time in experimental models of intestinal inflammation
in animals. In contrast, inflammatory bowel disease (JBD)
in humans is a chronic disease with intermingled periods
of remission and relapse; the role of sensory neurons in
the development of IBD has never been investigated.

The development of the intestinal inflammation in-
duced by the nematode Nippostrongvius brasiliensis is
well documented. N. brasiliensts induces an acute inflam-
mation in the jejunum whose intensity peaks 1214 days
after infection [6]. This inflammation is characterized by
mucosal lesions that consist of villus atrophy and crypt
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hyperplasia associated with mast cell activation and leu-
kotriene generation [5-7]. Thirty days after infection,
jejunal inflammation has resolved but mucosal mast cell
hyperplasia and a profound enteric nerve remodeling per-
sist for several weeks {8, 9].

Thus, a role of mast cells and their mediators has been

'found in spme ammal models of experimental mﬂamma—f
. tion: [10»-13] whereas some studies have shown' that: mast.”
cells may ‘not bé esséntial in other expemment_al models
-"‘Such a3 trxmtrobenzene suifomc a<:1d (TNBS) ‘o"" dextran”

' man, howevcr, a greater number of mtestma.l mast cells. -
. has been 1ep0rted in' IBD patients in compamson with. -
healthy- subJ-‘ 6is {16, 17] and mast cells may play a'func- -

~ tional role ini'ttie inflammatory process of IBD [17}and its. -
' "assocxated alteratlons of mtestmal ion transport 516] Sev-_' :
eral factors have been shown to promote and stimuilate -
- the develmpment of 'mast cefl hyperplasia sich as T ceils’
. [18], stem-cell’ factor secreted by fibroblasts and other )
“gtromal cells, epxthehal and endothelial cells [191, infer~

fl(IL-3), IL-4 and IL~10 produced by T cells and_"'

'.fniast eclis [20, 21].

- "T'he nervous system may also play a trophlc role 111 the':_

. development of mast cells. Thus, truncal vagotomy orj'

_destruciion of sensory afferent nerves by neonatal capsai-
cin significantly reduces the population of jejunal muco-
sal mast cells in rats [22]. This is anatomically supported”'

by the close apposition between mast cells and sensory
nerve fibers found both in normal and nematode-infected
rats [8, 23, 24] In addition, the number of jejunal mast
celis in close association with neural processes is increased
by 60% after N. brasiliensis infection in the rat [25], sug-
pesting a dynamic interplay between the immune and ner-
vous systems during inflammatory episodes in the gut.

The aim of this study, therefore, was to investigate the
involvement of both resident mast cells and capsaicin-
sensitive afferent nerves in the modulation of the intensi-
ty and development of jejunal inflammation and mast cell
hyperplasia in rats infected with the nematode N. brasi-
liensis.

Material and Methods

Animals and Nematode Infection

Male Wistar rats weighing 250-300 g were used for these experi-
ments. Animals wers housed in polypropylene cages with a standard
giet (AD4, Usine d’Alimentation Rationnelle, Epinay-sur-Orge,
Trance) and tap water provided ad libitum. Experiments were con-
ducted in control and N. brasiliensis-infected rats. Infection was
achieved via subcutaneous (s.c.) injection of 2,500 third-stage (L.3)
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infective larvae of N brasiliensis in 0.5 ml saiine (NaCl 0.9%) into
the fank of the rats (day 0). Controls received a single s.c. injection of
0.5 ml saline at day 0. The dose and route of administration of nfec-
tive larvae were consistent with oreviousty described technicques [26,
27

Mye!operoxzdaseAcrzvrty
- The activity of the enzyme myeloperoxidase (MPO), a granulo-

. oyte-associated enzyme mainty present in polymorphonuclear netr

‘trophils; was determined in Je;unal tissues according to Bradiey et al.
_ [28] FulI thickness segments of jejunum {2 cm long) were suspended
in potassmm phosphate buffer (50 mi, pH-6.0) and homogenized in - o

ice-using a Polytron (3 % 10¥at maximal speed sesting). Three cycles )
of freezmg and thawing were done,. Suspensions were then centri-

“Fuged at 10,000 g for 15 min at 4°C. Superatants were discarded "
. and pelléts were resuspended in hexadecyl tnmethylammomum bro-
“mide buffer (0.5% W/V in potassmm phosphate buffer), a detergent

inducing a release of MPOQ from neutrophils, These suspensions were

" soniiedted on ice and again centrifuged at 10,000 g for 15 minat 4°C. - '
- Supernatants were then diluted in potassium phosphate buffer con-
‘tainiig 0.6 7 mg/ml of o-dianisidine dmydmchlonde and ¢.0005% of

hydrogen peroxide, MPO from human ncutmphlls {Sigma, St. Louis,
Mo., USA; 0.1 U/100 pl) was used as a-standard. Changes in absor-

: bance at 450 nm were recorded every 10 ¢ dver 2 min with a spectro-

photometer {Uvikon 860, Kontron Instruments, St Quentin-en-Yve- -

Tines, France). Protein concentratmn (g/ml) was determined by the .
“modified method of Lowry. (Detergsnt Compatible Assay, BioRad,
. Ivry-sur-Seine, France), and MPO activity was expressed as MPO

units/gram protein, 1 MPOactivity unit being defined as ihe quanti-

iy of MPO degrading | u.mol hydrogen peroxtde/mm/ml at 25°C.

Histology

Full-thickness pieces of j Jejunum (1 om long), coltected 10 ¢m dis-
tal to the ligament of Treitz, were fixed in Carnoy’s solution, cleared
in tokiene and embedded in paraffin blocks. Transverse sections
(5 um thick) were stained with Alcian bluessafranin O according to
Roberts et al. [29], for identification of intestinal mast cells, both in
the mucosa and submucosa. Three sections per amimal and three
views per section were examined in a blind fashion, Numbers of mast
cells per square millimeter of jejunal mucosa and submucosa were
determined with an image grabbing program (Neotech, Paris,
France) and an image analysis software package {Optilab Pro, Graf-
tek, Paris, France) unming on an Apple Macintosh 7100/80 (Cuperti-
no, Calif,, USA). Other siices (5 um thick) from each intestinal sam-~
ple, were stained with hemalum and eosin, and examined by light
mictescopy i & blinded manner for histological analysis.

Ouantification of Worms in the Small Intestine

Bight groups of 4 rats were used for quantification of adult (L5)
N, brasiliensis worms in the small intestine of infected rats. Four
groups were treated with ketotifen and four groups with its vehicle as
previously described. Rats were euthanized by cervical dislocation
under anesthesia 4, 7, 12 or 21 days after infection. The entire small
intestine was removed and divided into five segments corresponding
to duodenum, three identical segments of jejunum, and ileurm. Each
segment was cut longitudinally, attached with a cotton thread and
placed in a plastic tube containimg 30 mi of NaCl 0. 9%. Tubes were
then placed in water at 37°C for 2 h, Worms were quantified at the
battom of the tubes {method adapted from D’Inca et al. (300,
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Experimental Procedures

Two series of experiments were undertaken, each using six groups
of 8 or 6 rats, for the study of the effects of ketotifen and capsaicin,
respectively. For both series, four groups of rats were infected with
N. brasiliensis (‘'Nb groups} and two groups were not infected (‘con-
trols”). Animals wers sacrificed at the end of their respective treat-
ment. PFor ketotifen studies, three groups {two Nb, one control)
received ketotifen (Sigma, 1 mg/ke, orally, b.i.d.) from 4 days before
t0 12 (one Nb) o 35 days (one Nb and ¢ontrols) after infection (Nb
groups) or saline injection: feontral group) ‘The three other groups
received saline (0.5 mi, orally, b.i.d.) instead of ketotifen for 12 {one

Nb) or, 35 days (one Nb and confrels); A-previous stidy showed that

ketotifen pretreatment ‘of 12 - | me7kg twice daily for 4 days
prevented the refease of mast
- dose of ketotifen in our stiid
! capsaicin studies. Three groups
saicin | week before mfectlon B
. grotp}, Thus, increasing doses capsalcm (Fluka Chemie, Buchs,

Swltzerland), dissolved in 10% ethanol,: 10% Tween 80, 80% NaCl

inilar pmtocol was followed for

(referred to as ‘vehicle®), wete 1nJected s, x'vace dally for 4 days, 1o

reach a total dose of 100 ma/kg accmdmg fo the following schedule:
5,5, 5, 15; 15, 15; 20, 20 mg/kg. (“apsaxcm was ddministered via the
systemic rovte, a8 indicated by Holzer [321. The effectiveness of cap-
saicin ireatment was tested by means of the eye-wiping test, which
consists of impaired chemosens;txv:ty of comeal afferents to one

drop of 1% NI4OH instilled into the gye [33] The other three groups
{two Nb, one control) recezved the Vehlcle (0 5ml,s.c.; b.i i.d, )mstead

" of capsaicin.

DataAna!yszs : N

MPO activity, mast cell counts ‘and Worm counts were expressed
as the mean =+ SEM for each group of rats, Statistical analysis was
performed using analysis of variance (ANOVA) and the Tukey post
hoe test. p < 0.05 was considered statistically significant.

Results

MPO Activity

N. brasiliensis-infected rats treated with saline present-
ed an acute jejunal inflammation at 12 days after infec-
tion, corresponding to an increase of MPO activity (380.0
£ 35.3 vs. 54,7 £ 14.1 MPO units/g protein in controls),
which returned to normal preinfection values by day 35
postinfection (44.1 + 10,7 MPO units/g protein) indicat~
ing that acute tissue inflammation had resolved. Keto-
tifen treatment reduced the increase of MPQ activity at
day 12 postinfection (207.3 + 18.3 MPO units/g protein)
compared to that observed in saline-treated infected rats;
however, MPO activity remained elevated at day 35
postinfection in ketotifen-treated infected rats (298.8 *
40.9 MPO units/g protein) indicating that jejunal inflam-
mation persisted (fig. 1a). In control noninfected rats,
ketotifen treatment for 35 days increased jejunal MPO

Mast Cells and Afferent Nerves in Gut
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ediators [31]. We chose the same

o N, one controf) received cap-
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Fig. 1. Effects of ketotifen treatment (1 mgrke/day, orally) or saline
(0.9% NaCl, 0.5 mi/day, orally) (a) and of pretreatment with capsai-
cin (100 mg/ke, s.c.) or iis vehicle (ethancl-Tween 80-safine, 0.2 ml,
5.¢.} (b} on MPO activity in the jejunum of N, brasifiensis-infected
rats (12 and 35 days postinfection) and controls (35 days). Values are
means & SEM (n = 6-8), a #p < 0.05 vs. saline-treated Nb (12 days);
®p < 0.05 vs. saline-treated Nb (35 days); ©p < 0.05 vs. controls (35
days) treated with ketotifen. b *p < 0.05 vs, vehicle-treated Nb (12
days); 9 p < (.03 vs, capsaicin-treated controls (35 days),

activity but this increase did not reach statistical signifi-
cance (fig. la).
In N. brasiliensis-infected rals treated with capsaicin

vehicle, MPO activity levels were similar to those de-

scribed above in saline-treated rats (fig. 1b). V. brasilien-
sis-infected rats treated with capsaicin showed an increase
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Fig. 2. Effects of ketotifen treatment (1 mg/kg/day, orally) or saline
(0.9% NacCl, 0.5 ml/day, oraily) (a) and of pretreatment with capsai-
cin (100 mg/ke, s.c.) or its vehicle (¢thanol-Tween 80-saline, 0.2 ml,
s.c.) (b) on mast cell numbers in the jejunum of N, brasiliensis-
infected rats (12 and 35 days postinfection) and contrels {35 days).
Values are means £ SEM (1 = 6-8). a * p < (.05 vs. their respective
saline-treated group;  p < 0.05 vs. saline-treated controls (35 days).
b2p < 0.03 vs, capsaicin-treated controls (35 days); bp < (.05 vs,
vehicie-treated controls (35 days).

of MPO activity compared with vehicle-treated rats at
day 12 (667.¢ £ 121.5vs. 374.2 £ 39.6 MPO units/g pro-
tein, respectively, p < 0.05) and at day 35 (234.4 &+ 55.6
vs. 123.6 # 30.7 MPO units/g protein, respectively, p <
0.05) (fig. 1b). Capsaicin treatment had no effect on MPO
activity in noninfected rats (fig. ib).
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Histological Analysis

At day 12, infected animals treated with saline were
characterized by several morphological changes. A sepa-
ration of the epithelium from the core of the lamina pro-
pria was consistently seen at the villus tips at this stage but
not in control tissues. In most animals, a mucus cell

. hyperplasia-and a thmkness .of the submucosa were ob-
- 'served. Some sectiong demonstrateqi regtons where chains
: of enterocytes were in the process of getting detached.

~ These animals weie also characterized by moderate ulcer-

at1ons, an xmportant 1nﬁ11:rat1on wl,th.h'qpmemus inflam-~
matory cells and dilate s compared with con-
trols and 33 days’ postmfectcd amimals: Ketotifen abol-
ished the severity of the. lesmns at.day 12 postmfectlon
and only a few blood Vessels were stﬂl dﬂated 1n three ani-
mals. =~ -

~ In animals treated w1th the vehlcle of capsaicin, 12
days postinfection, an mﬁltratmn oi numerous inflamma-
iory ceils was observed but only two pararneters ulcer-
ation and infiltration, weré augmented in most capsaicin-
pretreated rats, 12 days post1nfeot10n In vehicle-pre-
treated rats, 33 days postmfectmn .all. the parameters

“were normal and not different from controls: In capsaicin-
- pretreated rats, 35 days: postmfectmn vascular dilation
-+was still increased compared w1th velucle-pretreated rats.

Mast Cell Numbers - :

In control noninfected rats the number of stained
mast cells in the jejunum was 239 * 19/mm?2, This num-
ber was significantly incréased (p < 0.05) at day 35 in
ketotifen-treated rats (fig. 2a) but not in capsaicin-treated
rats (fig. 2b). In N. brasiliensis-infected rats, the number
of mast cells was significantly increased (p < 0.05) on days
12 and 35 after infection (fig. 2a). Neither ketotifen nor
capsaicin modify significantly (p > 0.05) the number of
mast cells on the 12th day after infection. On the 35th
postinfection day, the number of mast cells was signifi-
cantly (p < 0.05) higher in postinfected rats treated with
ketotifen (fig. 2a) and not affected in capsaicin-treated
rats {fig. 2b).

Worm Counts

Adult worms were found in the small intestine on days
4 and 7 after infection. They were localized mainly in the
upper third of the jejunum and nearly absent in the duo-
denum and ileum. No worm was found in any of the intes-
tinal segments studied at days 12 and 21, suggesting that
all worms were expelled from the small intestine by the
12th day after infection. Ketotifen treatment did not
modify the number of worms at 4 and 7 days after infec-
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Table 1, Number of N. brasiliensis adult worms at 4,7, 12 and 21 days postinfection in intestinal segments of infected

rats treated oraily with ketotifen {1 mp/kg/day) or saline (0.9% NaCl, 0.5 ml/day)

Duodenum ND 444

Jejunum 1 499+106 . 626+62
Yejunum 2.5 - . 6018 176463
Jejunum 3 A7 15+15

lleum - 454 4x4 N

159 10x3 ND ND

o 4704135 600105 :
: 9525 ° ND  ND -

55 ,
NP ND  ND

' tion and did not affect the time of cxpulsion, i.¢. absence
o -of aduit worms at 12 and 21-days (tdble 1).

- Discussion

. ‘This work was aimed at evalyating the role of mast
¢ . cells and capsaicin-sensitive afferent meurons in the devel-
.+ opment and intensity of intestinal inflamumation and mas-
.. +tocytosis induced by the nematede N. brasiliensis in rats,
an animal model which has been extensively used to study
- postinfective neuroimmune alterations in the digestive
tract. To investigate the role of mast cells and afferent
innervation in N. brasiliensis-induced inflammation and
subsequent mast cell hyperplasia, we used ketotifen as a
mast cell stabilizer and capsaicin for its ability to cause
degeneration of primary afferent fibers. _
Our results are consistent with a possible involvement
of mast cells in the genesis and/or development of the
N. brasiliensis-induced inflammatory reaction since MPO
activity was less increased at 12 days after infection fol-
lowing treatment with the mast cell stabilizer ketotifen
than in infected rats treated with saline. Histological anal-
ysis indicated a suppression by ketotifen of the lesions at
day 12 postinfection since no infiltration or ulceration
was observed compared with saline-treated rats. A role of
mast cells in inflammatory processes has been described
in several models of inflammation [4, 5]. In addition, a
protective effect of ketotifen in animal models of inflam-
mation is well documented. Ketotifen prevents mucosal
damage in experimental colitis induced by TNBS or acet-
ic acid, an effect accompanied by a reduction in mucosal
generation of platelet-activating factor (PAF), prostaglan-
din E,, thromboxane B,, and leukotrienes Cs4 and By
MPO activity was reduced as well [34]. In a model of jeju-

Mast Cells and Afferent Nerves in Gut
Inflammation

Vaiues aite means = SEM (n = 4); ND = Not déteite

'nal mﬂ 1 mat1on 1nduced by the sulfydryl blocker, 1odo--

aceta.mIde and-mimicking Crohn’s disease, the protective
effectof ketoufen indicates the contribution of proinflam-

matory medlators of mast cells to the pathogenesis of the |
damage. [35]. In another model of gastric mucosal damage
~ induced by ethanol ketotifen prevented the lesions, prob-
ably. through a-reduction of mast cell mediator release -
136]. A béneficial effect of ketotifen has also been reported < - -
in patlents ‘with. eosinophilic gastroenteritis [37]. These -
results h1gh11ght the important role of mast cells and their -

mediators in"the pathogenesis of gastric and intestinal

inflammatory lesions. For example, in a rat model of coli- . -

tis, local mast ‘cell hyperplasia was observed and the
antagonism of a major mast cell mediator, histamine, sig-
nificantly reduces the severity of inflammation in this
model {38]. In our study, we observed a ketotifen-induced
reduction of the intensity of inflammation at 12 days after
infection, but the inflammatory state was prolonged 353
days postinfection. We may then suppose that some me-
diators secreted by mast cells may favor repair mecha-
nisms during the late phase of inflammation. Another
explanation for these results could be that, when the func-
tion of mast cells is dampened by ketotifen, other inflam-
matory cells may be recruited at the sites of inflammation
to maintain the inflammatory staie. Thus, mast cells
could act not only as an active component of inflamma-
tion but also as an important modulator of inflammation
in basal or stimulated states. Heyman et al. {39} demon-
strated for the first time that ketotifen stimulated induci-
ble aitric oxide synthase (INOS) activity in rats and
humans. Moreover, a recent study [40] suggests that leu-
kocyte-derived iNOS ameliorates the early phase, but
does not affect the chronic phase of TNBS-induced in-
flammation. Inhibition of NOS results in the activation of
mast ceils, increased epithelial permezbility and leuko-
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cyte adhesion {41, 42]. Consequently, our finding that
ketotifen reduces or defays N. brasiliensis-induced inflam-
mation 12 days after infection suggests that its anti-
inflammatory propertics may be not only due to mast cell
stabilization but also to NO generation. Moreover, keto-
“tifen may act on inflammatory cells other than mast cells,

feduce the chemotaxis of neutrophils [44] or it may-inhib-
it theitmetabolic responses [45]. It also inhibits leuko-
“triend ¢y felease and PAF-induced: chemotams of eosirio-
: phlls 461 Thus, the effect of ketotifen on ihflammation

‘Hiore” hkely on mast cells by réducing the release of
: mﬂammatory and chemotactic factors.

“The mastocytosis induced by ketotifen may serve as a
¥compersatory mechanism. to support mast cells which
. “have undergone a complete or partial inkibition of their
. mediator release. Therefore, mast cell mediators such as

*gytokines may participate in the regulation of the number

of mast cells in the tissues. It has been reported that mast

' rcells differentiate and proliferate under the influence of
“an-arcay of cytokines and growth ‘factors, such-as -3,

' magt cells [20, 21]. :

« The present study also shows thafc ketonfen does not
modify-the apparent migration of larvae, their number
and finai localization. Thus, we ¢an conclude that the
inflammation observed 35 days after infection in ketotif-

- gn-treated antmals is not due to a prolonged worm coloni-
zation induced by mast cell stabilization. Such a hypothe-
sis arises from studies which have clearly established that
mucosal mast cells are functionally active during sponta-
neous expulsion of intestinal nematodes in rats [47] and
that N. brasiliensis infection is prolonged in genetically
mast cell-deficient mice [48].

Qur study also indicates that sensory denervation with
capsaicin results in increased MPO activity during the
acute phase of inflammation, 12 days postinfection. MPO
is a granulocyte-associated enzyme, and a direct relation-
ship between MPO activity measured in tissue samples
and the number of neutrophils has been shown [28]. Con-
sequently, a higher MPO activity in response to N. brasi-
liensis in capsaicin-treated rats supports an increased
attraction and activity of neutrophils in jejunal mucosa
although other cells such as eosinophils and macrophages
contain low amounts of MPO, Moreover, the histological
analysis showed an aggravation of ulceration and infiltra-
tion m most animals pretreated with capsaicin, Our data
agree with the protective role of sensory neurons shown in

176 Neurcimmunomodulation 2000;8:171-178

 For exdmple, it may reduce the functions of mobility and-
phagocytosm of polymorphonuclear cells: [43}, it may -

- fayeconsist of a direct action on inflammatory cells or -

x4 dnd TE~-10 derived from T cells and poss1bly from

TNBS-induced models of colitis [ 1-3]. However, the tole
of sensory afferents on intestinal inflammation has been
shown only with experimental models using TNBS, which
is a Thl-predominant T cell-mediated inflammation [49]
while the inflammatory response induced by N. brasilien-
sis involved preferentially Th2 T cell cytokines [501.

-Another important finding in this study concerns the pro-

longed inflammatory state 35 days postinfection in cap-

- saicin-treated rats, which suggests that sensory innerva-

tion ‘might. influence inflammation not only during the

early phase but also at later stdges in this model of nema- .
tode-induced mﬂammatmm In contrast, Reinshagen etal.’
17 indicated a role of ‘sensary nerves during the early -

phase of colitis, providing mucosal protection, while other
factors were likely to prevail at later stages of chronic
inflammation. However, it seems difficult to compare
nematode-induced and: chemically induced inflamma-
tions that differ markedly not only in the timing of ceilu-
lar activation and cellular components involved in the
development and repalr ‘but also in the role of the resi-
dent microflora. -

Pretreatment wzth capsawm doeg not influence the. -
number of jejunal mast cells in controls or the intensity of -

‘mastocytosisin the jejunum of rats at 12 and 35 days after

nematode infection, suggesting that capsaicin-sensitive
afferent nerves are not essential in the development of
nematode-induced mast cell hyperplasia. However, it
cannot be excluded that sensory denervation affects the
number of nematodes present in the intestine. Neverthe-
less, it seems unlikely that the worm burden may be
affected by capsaicin pretreatment. A previous study [51]
has revealed that rats pretreated with systemic capsaicin
did not display particular changes of motility patterns in
comparison with the controls. Our data showing that cap-
saicin does not modify the number of jejunal mast cells in
both controls and infected rats were not expected because
mast cells and nerves are in iniimate contact and a struc-
tural basis exists in the rat gastrointestinal tract for com-
munication between the immune and nervous systems
[8]. It has been shown that vagal afferent nerve fibers
come tn contact with mast cells in the rat small intestinal
mucosa [24] and are responsible for the mucosal protec-
tion by sensory nerves [3]. Such a physiological communi-
cation is observed in a model of stress where activation of
sensory herves participates in stress-induced histamine
release from mast cells in rats [32]. On the basis of these
results we suggest a trophic influence of afferent nerves on
mucosal mast cell maturation and proliferation. How-
ever, our resulis are in agreement with a stady in which
prior ablation of sensory afferent nerves by subcutaneous

Gay/Floramontl/Garcia-Villar/Bueno



capsaicin administration 10 days before experiments did
not significantly affect the numbers of mucosal mast cells
within the gastric mucosa in either infected or nonin-
fected rats [53]. On the other hand, neonatal ireatment
with capsaicin increased the number of rat mast cell pro-
tease Il-immunoreactive mast cells in the dura mater 5. 4].

It has also been reported that 3 weeks after vagotomy or3"

months after capsaicin adm1n1strat10n 1ntest1na1 mucosal

mast cells were almost. 30% less numerous in capsaicin- -

treated rat Jejunum than 111 untreated controls [22],\
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