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SUMMARY

S-100 dendritic cells immunolabeling were investigated in uninfested skin biopsies from five Nelores, five Holstein-
Friesian and five crossbreed (Holstein-Friesian x Nelores) calves. The group of crossbreed animal was experimentally
infested with 100 first-instar larvae of Dermatobia hominis and biopsies were obtained 24, 48, 72 and 168 hours after
infestation. Samples obtained prior to infestation from these animals were used as control. Rabbit anti-protein S-100
antibody and the avidin-biotin-peroxidase method were used for immunolabeling. Melanocytes, nerves and endothelial
cells and dermal dendritic cells (DC) were positive to protein S-100. DCs were exclusively detected in the superficial
dermis close to the basal layer of both normal and parasitized animals. There was no significant difference in DC
numbers that might be attributed to breed. In parasitized animals the DC had thicker and deeply stained dendritic
processes compared to normal animals. Statistically significant decreases in the DC number occurred after infestation.

UNITERMS: Dendritic cell; Protein; Cattle; Skin: Dermatobia hominis.

INTRODUCTION

he best known dendritic cells (DC) are epidermal

Langerhans cells (LC) which in many situations are

related to the development of a primary immune
response. Nithiuthai; Allen® found morphologic and
quantitative changes in Langerhans cell populations in the
skin of guinea pigs infested with ticks. According to these
investigators, the LC may incorporate salivary antigens and
present them to T-cells: in subsequent infestations they may
represent the initial focal point for the triggering of a more
rapid and extensive cellular and humoral response. As a
consequence of these events, chemotactic factors for basophils
and eosinophils would be released and would promote the
accumulation of these effector cells at the sites of tick fixation.

Besides LC, other cutaneous dendritic cells are now
recognized as part of a system of antigen-presenting cells
(APCs) and represent a group of “accessory” cells necessary
to generate a primary antibody response'. Three pools of
DC from skin are recognized: epidermal dendritic cells
(Langerhans cells), dermal dendritic cells (DDC), and *“veiled
cells” from afferent lymph. All of them are antigen-presenting

cells important in mediating T-cell activation and T-cell
tolerance. Infectious agents and inflammatory products can
induce their activities making them mobile sentinels that
bring antigens to T-cells. DCs are now subject for several
studies that involve immune response as transplantation,
allergy, autoimmune disease, resistance to infection and to
tumor, immunodeficiency and vaccines’.

The major attributes studied in an attempt to
correlate resistance to ectoparasites with the phenotypic
traits of animals have been hair length, skin thickness,
density of sebaceous gland and mast cells, superficiality of
hair follicles and number of circulating lymphocytes®,

The only criterion used to evaluate animal resistance
or susceptibility to Dermatobia hominis (Linnaeus, Jr.),
(Diptera: Cuterebridae) has been the quantification of
typical subcutaneous nodules provoked by the presence of
larvae®'”, Cattle innate resistance to parasitism has been
related to breed and coat color. So, animals of European
breeds and animals with dark coats have been usually
considered more susceptible'”.

D. hominis is a major cause of myiasis in the
Neotropical region occurring in a wide range of vertebrates
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host, but the most devastating impact relates to cattle in which
it causes loss of weight, reduced milk production and,
especially, perforation of hides''. Despite its economic and
public health importance there are few reports on the host-
parasite relationship, especially immune response of cattle.
We previously identified eosinophils as the major
effector cells present in the exudate that surrounds first-instar
larvae of D. hominis and reactive immunoglobulins at the
site of parasitized cattle skin suggesting that parasite damage
could be a consequence of antibody-dependent cell-mediated
cytotoxicity®'. According to Grogan er al.”, in human infested
by D. hominis eosinophils appear attracted to larvae by
eosinophil chemotactic factor (ECF) secreted by T-cells.
As DC is the key cell implicated in afferent antigen
processing and presentation resulting in T-cell homing and
clonal expansion, we compared the DC population in the skin
of three non-infested cattle breeds (Nelore, Holstein-Friesian
and their crossbreed). A second purpose was to investigate
the DC responses of cattle to infestation with D. hominis.

MATERIAL AND METHOD
Animals and biopsies

Skin biopsies were obtained from Holstein-Friesian,
Nelore and crossbreed animals (Holstein-Friesian x Nelore)
aging 11 to 19 months (n = five animals each group). All
animals had early natural exposure to D. hominis, but at
time of experiment no developing larvae were found in
subcutaneous tissues. The 5 crossbreed calves were infested
with approximately 100 first-instar larvae of D. hominis
obtained in the laboratory according to Lello; Peragoli'.
Biopsies of parasitized skin were taken 24, 48, 72 and 168
hours after infestation as previously described?'.

Immunocytochemical processing

The formalin fixed biopsies were embedded in
Histosec wax (Merck) and 4-5 pum sections were obtained
with a steel blade microtome. The avidin-biotin-peroxidase
technique” was used for DC immunolabeling. Anti-protein
S-100 was used as primary antibody (rabbit anti-S100,
Dako) and goat anti-rabbit biotinylated antibody (Vector)
was used as secondary antibody.

A human melanoma biopsy was processed as a
positive control and omission of the primary antibody was
used as a negative control.

The criteria used for the identification of dendritic
cells were: (1) presence of a fully visible cell body; (2)
presence of at least one dendritic process.

Morphometric analysis

Dendritic cells were counted in 10-20 fields delimited
by a 100-point grid in each skin sample. Counts were

300

performed with a Zeiss microscope with a 40x objective in a
kpl 8x eyepiece. The population of dendritic cells is reported
as number of cells/mm? of skin™ for each time point.

Statistical analysis

Numbers of dendritic cells in the skin of Nelore,
Holstein-Friesian and crossbreed calves were analyzed on
Minitab version 11 by using a one-way analysis of variance.

The relative difference between the number of
dendritic cells before infestation and at each moment after
infestation was analyzed by ¢ test™. Statistical significance
was taken as p < 0.05.

RESULTS
Localization of protein S-100 in cattle skin

Immunolabeling for protein S-100 was observed in
the cytoplasm and nucleus of dermal dendritic cells, nervous
cells and in the endothelium of blood vessels. In addition,
it was observed in rough granules of melanocytes located
exclusively in the basal layer of the epithelium of dark
coated animals. These melanocytes were the only epidermal
cells or structures positive to protein S-100.

Morphology of dermal dendritic cells in normal cattle skin

Dendritic cells identified by the presence of protein
§-100 were located in the superficial dermis, often close to
the basal layer of the epithelium. The cell body was well
defined, oval or polygonal, and presented cytoplasmic
prolongations. These dendritic processes showed lighter
staining and were quite tenuous and delicate (Fig. 1).

Morphology of dendritic cells in cattle skin infested with
Dermatobia hominis

In the skin of parasitized calves, dendritic cells
presented the same location as in normal skin. However,
the dendritic processes were thickened, rough and deeply
stained. On several occasions it was possible to observe
the presence of lymphocytes in close contact with dendritic
cells, which seemed to envelop them through their dendritic
processes (Fig. 2).

Quantitative analysis of the dermal dendritic cells number
in the normal skin

The mean number (+ standard error) of dendritic
cells in the normal skin of Holstein-Friesian, Nelore and
crossbreed calves were 16.8 £ 2.6, 17.6 £ 1.0 and 20.8 +
2.5, respectively. No significant difference in number of
cells was observed between breeds.

Quantitative analysis of the dermal dendritic cells numbers
in cattle skin parasitized with Dermatobia hominis
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Figure 1
Immunolabeling for protein S-100 in dendritic cell in the superficial
dermis of normal calve skin. The dendritic processes present light

Figure 2
Immunolabeling for protein S-100 in dendritic cells in the calve
skin infested with Dermatobia hominis. The nucleus, cell body
and dendritic processes are deeply stained. Lymphocyte (arrow)
is enveloped by the dendritic processes of dendritic cell. S-100
ABC. (Bar = 30um).
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Figure 3
Mean number (+ SE) of dendritic cells/mm?® skin from 5 crossbreed
calves before infestation (0 h) and 24, 48, 72 and 168 hours after
infestation with Dermatobia hominis larvae. The number of DC
decreased after 24 hours of infestation remaining lower than
original levels (p < 0.05) until 168 hours.

The mean numbers of dendritic cells/mm’ counted
in the skin of 5 parasitized calves, before and after
infestation, are showed in Fig. 3.

. The number of DC decreased after 24 hours of
infestation remaining lower than original levels (p < 0.05)
until the seventh day (168 hours).

DISCUSSION

In the skin of humans, protein S-100 was detected in
structures not related to nervous tissues such as melanocytes
and Langerhans cells**'™'®, The results obtained here for the
skin of cattle partially agree with those reported by the above
authors. We already detect S-100 protein in melanocytes, but
not in epidermal Langerhans cells. Besides melanocytes, other
structures not related to nervous tissues positive to S-100
protein were endothelial cells and dermal dendritic cells.

The occurrence of protein S-100 in the mammary
arterioles of dogs' and in the endothelial cells of blood
vessels and dendritic cells of cattle granulomas'® suggests
that differences in the distribution of S-100 protein may
vary in different mammalian species.

Up to now all the immunological phenotipical traits
investigated comparing breed resistance to ectoparasites
focused in the intensity of infiltration of effector cells such
eosinophils, basophils or mast cells®. As the infiltration of
these cells occurs after antigen presentation®’, we
investigated DC as a possible phenotypical marker for breed
resistance. We obtained no evidence that the number of
dendritic cells varied as a function of this variable, but we
cannot rule out this possibility because other APC, not
investigated in the present work, could be important in cattle
responses to D. honiinis.

The major morphologic change of dendritic cells
observed in the skin of cattle parasitized with D. hominis were
thickening of the dendritic processes and deeper labeling by
protein S-100. This same pattern of alteration was observed
in Langerhans cells of human patients with allergic reactions
to drugs® and with cholesteatoma. This kind of morphological
change could be related to a manifestation of an activation
process and must be better investigated in future experiments.

Significant differences in dendritic cells numbers were
observed before and after calf infestation. DC number
decreases 24 hours after infestation, remaining lower than
the original levels until seventh day. This kinetics seems to
be quite compatible with the role of these cells whose function
is to incorporate antigens in the skin and migrate to regional
lymph nodes where they present these antigens to T
lymphocytes and trigger the cellular and humoral immune
response’ These events have been described for viral
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infections®® and for Leishmania infection'®. Thus, the
reduction observed after infestation suggests that, after the
antigenic stimulus originating from larval penetration, the
dendritic cells may incorporate secreted and/or excreted
soluble antigens and migrate to the lymph nodes were they
present them to T lymphocytes. Effector cells including
eosinophils and basophils observed at the site of larval
establishment in cattle®, could be attracted to the larvae by
chemotatic factors secreted by these sensitized T-cells.
Another piece of evidence of the role of DCs in cattle
response to Dermatobia hominis was their close association
with lymphocyte as seen in Fig. 2. Lymphocytes that traffic
through the skin from the vasculature interact with DCs>,

suggesting that these latter cells may also play a role in
antigen presentation outside of lymph nodes, especially in a
secondary response, as described here.
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RESUMO

Foram investigadas as células dendriticas (CD) na pele normal de cinco bezerros das ragas Nelore, cinco da raga
Holandesa Preta e Branca e cinco animais mesticos por meio da imunomarcagio pela proteina S-100. Os animais
mesti¢os foram infestados experimentalmente com 100 larvas de primeiro estidio de Dermatobia hominis e deles
foram colhidas biépsias de pele parasitada as 24, 48, 72 e 168 horas ap6s a infestagdo. Bidpsias de pele destes
animais, colhidas antes da infestagio, foram utilizadas como controle. A imunomarcagio das CDs foi feita empregando-
se anticorpos de coelhos antiproteina S-100 e a técnica da avidina-biotina-peroxidase. Além das CDs, melandcitos,
nervos e células endoteliais apresentaram imunomarcagao pela proteina S-100. As DCs foram observadas exclusivamente
na derme superficial, préximas 4 camada basal, tanto nos animais infestados como nos ndo-infestados. Nio se detectou
diferenga significativa no mimero de CDs que pudesse ser atribuida a raga dos animais. Nos animais parasitados por
D. hominis, as CDs apresentavam-se mais intensamente coradas e com os prolongamentos mais espessos do que nos
controles ndo-parasitados. Além disso, nos animais parasitados observou-se um decréscimo significativo no niimero

de CDs a partir de 24 horas apés a infestag@o.

UNITERMOS: Células dendriticas; Proteinas; Bovinos; Pele; Dermatobia hominis.
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