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SUMARIO

Estudos imunolégicos tém vindo a apontar
para o facto de a reaccao alérgica tardia induzida
por alergenos poder representar um tipo especifico
de hipersensibilidade retardada na qual linfécitos
T e eosinéfilos detém um papel importante.
Estudos com a técnica de hibridacao in situ
demonstraram neste tipo de reac¢io uma
sobreexpressao de mRNA para citoquinas do tipo
Th2 (IL-4 e IL-5). As propriedades biolégicas
destas citoquinas incluem a regulacao de IgE e a
promocao de eosinofilia tecidular. Qual destes
fenémenos sera mais importante em termos de
alergia ainda é um campo a explorar. A cinética
de expressao destas citoquinas na reaccao alér-
gica tardia na pele é semelhante a da resposta
macroscépica, atingindo o maximo entre as 6 e as
24 horas apés contacto com alergeno. A maior
parte das citoquinas Th2 parece ter origem em
células T. Corticosteréides (na mucosa nasal e
brénquica e na pele) inibem a expressio de mRNA
para IL-4 e/ou IL-5. Por outro lado, a imuno-
terapia parece aumentar a producio de citoquinas
Thl, particularmente interferio-gama. Uma
terapéutica mais orientada e especifica destes
aspectos celulares referidos (p.e. imunoterapia
especifica de células T, anticorpos monoclonais
anti-IL-5, antagonistas dos receptores para IL-4
e/ou IL-5, receptores soliiveis de IL-4 e/ou IL-5
ou mesmo interferdo-gama ou IL-12 em
administracao tépica) podera ser tiao eficaz
quanto os préprios corticosteréides e, possivel-
mente, ter menos efeitos secundarios.
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SUMMARY

LYMPHOCYTES AND THE HUMAN
ALLERGEN-INDUCED LATE PHASE
RESPONSE

Immunological studies have confirmed that
human cutaneous allergen-induced late responses
represent a specialized form of cell-mediated
hypersensitivity in which T lymphocytes and
eosinophils are prominent. ''In situ'' hybridization
studies have shown preferential expression of
mRNA for so-called "Th2-type" cytokines. The
biological properties of these cytokines include IgE
regulation and promotion of local tissue
eosinophilia. Which is more important (IgE or
eosinophils) is unknown. The time course of release
of these cytokines parallels the evolution of the
LPR, peaking ataround 6 to 24 hours. The majority
of Th2 cytokines appear to come from T cells.
Corticosteroids (in the nose, lung and skin) inhibit
the expression of mRNA for IL-4 and/or II-5. In
contrast, immunotherapy apparently upregulates
Thi-type cytokines, particularly interferon-gamma.
More precise therapy directed at these events (e. g.
T cell-specific 1. T., anti-IL-5 monoclonal
antibodies, IL-4 and/or IL-5 receptor antagonists
or soluble receptors, or even topical interferon-
-gamma or IL-12) may possibly be as effective as
corticosteroids, with hopefully fewer side effects.

INTRODUCTION

This review will briefly describe the evolution of
concepts concernig the pathophysiology of the
allergic late phase reaction (LPR) in human skin and
the possible role of T cells in this process. The study
of the cutaneous LPR is of great interest since the
skin provides a good model for studying basic
molecular changes in allergic inflammation and, to a
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certain extent, may reflect the allergic situation that
occurs in less accessible target organs such as the
nose or bronchi.

TLYMPHOCYTES INNORMAL HUMAN SKIN

T cells are an important component of human
skin. Although a few intraepidermal T cells can be
detected by immunocytochemistry (ICC)," most
T lymphocytes are located in the dermis,? where they
have a preferential perivascular location, forming
the dermal perivascular unit - D.P.U.? (Fig. 1) Most
of these T lympchocytes are CD4+?, express o and
chains of the T cell receptor (TCR), and have a
"memory"-related phenotype.* It is known that
migration of peripheral blood T cells into target
organs is directed by the interaction between adhesion
molecules on the lymphocyte surface (homing
receptors) and their ligands on vascular endothelium
(adressins). In normal human skin, 43% of T cells
express the cutaneous lymphocyte-associated antigen
(CLA), as defined by the monoclonal antibody
HECA-452, whereas in non-cutaneous tissues the
percentage of HECA-452+ T cells averages 5%,’
and 16% in peripheral blood T cells.® CLA interacts
with E-selectin (CD62E), expressed on cytokine-
-activated endothelial cells,® thus being one of the
mechanisms that allows T cells migration into the
skin.

Epidermis

T cells
Mast cells
Mon/Macr.
Dendritic
cells

Figure 1
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THE HUMAN CUTANEOUS ALLERGIC
LATE-PHASE REACTION

Early studies

Charles Blackley (1873) was the first to describe
the phenomenon of the allergic late phase reaction in
the skin.” Being a hay fever sufferer, he induced a
reaction in his forearm by abrading the skin and
placing a grass pollen solution onto it. He develo-
ped an itching weal within minutes, which later
developed uinto a swollen and indurated area that
attained its maximum in 6 hours and which subsided
in 48 hours - the late phase reaction (LPR).

Cooke, in 1922, injected himself with a horse
dander-containing solution to which he was allergic.
He then described the macroscopic features of the
early phase reaction (EPR), consisting of a weal and
flare response, and the later, more indurated lesion
that was still present 24 hours after allergen challenge
(the LPR).? Kline and collaborators took the next
step in 1932, by analysing the histological reaction
underlying the LPR.® These authors described the
cellular infiltrate (eosinophils, neutrophils, basophils)
and mentioned the presence of a mononuclear cell
infiltrate. At this time, the only way to discriminate
between different cell types was through routine
staining, which did not allow the differentiation
between monocytes and lymphocytes in tissues.

Although the LPR gained some attention after
1922, particularly in terms of histopathological
descriptions the underlying pathophysiological
mechanisms remained unknown. A growing interest
in the possible classification of the LPR in one of the
types of hypersensitivity described by Gell and
Coombs' motivated some investigators to dissect
the inflammatory reaction further. Noticing that
most patients with allergic bronchopulmonary
aspergillosis (ABPA) or with extrinsic allergic
alveolitis (EAA) developed a dual "allergic" reaction
(EPR and LPR) to Aspergillus antigens, Pepys et al.
began in 1969 a systematic study of the cutaneous
LPR. They collected biopsies for immunocytoche-
mistry (ICC) after intradermal challenge.!! These
authors found high levels of IgG- and C3a/C5a-
bearing immune complexes at the sites of
inflammatory reactions. This suggested that the
LPR might be a type III hypersensitivity, similar to
the Arthus reaction. The fact, however, that the
patients used for this study suffered from ABPA or
EAA, made the interpretation of the LPR results very
difficult since these diseases are associated with a
type III pathology. The idea that the LPR might be
caused by such a mechanism was, however, once
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again put forward by Taylor and Shivalkar (1971),
who found a relatively abundant complement
deposition in arterioles, in the cutaneous LPR of
allergic patients.'?

IgE and the LPR

It was not until the discovery of IgE" and its role
in the early phase reaction of cutaneous hypersen-
sitivity to allergens'?, that new steps in clarification
of the mechanisms underlying the LPR were taken.
In 1973, Dolovich et al. supplied the first indication
that IgE might indeed be an important factor for the
development of the LPR." Following injection of
anti-IgE polyclonal antibodies (or their F (ab')2
fragments) intradermally, they were able to detect
LPR that were macroscopically and microscopically
similar to those induced by allergen. These authors
also described the absence of complement or Ig
deposition and were the first to identify the presence
of lymphocytes at the inflammatory sites in addition
to infiltration by eosinophils.

In 1976, Solley et al. confirmed the importance of
IgE for the induction of the LPR, thereby implicating
mast cells and basophils in the pathogenesis of this
process. They were able to transfer the late cutaneous
response (as well as the early response) using serum
from an allergic donor to a non-allergic recipient.
Passive transfer was lost when the serum was treated
invarious ways (heat, passing over achromatographic
column containing anti-IgE, etc.) which removed
IgE antibody from donor serum. These authors also
stressed that lymphocytes were an important cellular
component of the inflammatory infiltrate.!® Again,
no significant complement or Ig deposition was
found.

The idea that the LPR could be a form of type III
hypersensitivity was gradually being cast away, since
most authors could not find Ig or complement
deposition. Frew and Kay, in 1991, studying post-
challenge skin biopsies from twenty.four atopic
patients with sensitivity to common aeroallergens
again could not detect significant complement or Ig
deposition.'’

Cellular infiltration in the LPR

Following development of a wide range of
polyclonal and monoclonal antibodies, attention was
focused on cells that infiltrated the LPR. In an
~ attempt to investigate the relationship between the
different cells described in the LPR (namely
eosinophils, neutrophils and mononuclear cells),
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Frew and Kay investigated the cutaneous LPR in
atopic patients. Skin biopsies were collected at 6, 24
and 48 hours after allergen challenge. Increased
numbers of T lymphocytes, most of which were
CD4+, were detected by immunocytochemistry at
the site of the LPR, at all time points. A small
percentage of the infiltrating cells expressed
interleukin-2 receptor (IL-2R+ or CD25+ cells), an
indication of cell activation. Activated eosinophils
were also detected in most biopsy specimens. At 24
hours after allergen challenge, there was a strong
correlation between the number of CD4+ cells and
activated eosinophils, which suggested an interaction
between T cells and eosinophils, in the evolution of
the cutaneous LPR." In view of the fact that the
IL-2 receptor (CD25) can be expressed by activated
T-and non-T cells, Hamid et al performed double
staining ICC for a pan-T cell marker (CD3) and
CD25." The results obtained showed that most
CD25+ cells were also CD3+, suggesting that most
activated LPR-infiltrating cells were indeed
T lymphocytes. Although only about 10% of
CD3+ cells were also CD25+, the potent biological
actions of these cells suggest that even small numbers
of activated T cells can intervene in the modulation
of inflammatory processes.?

T cells expressing the y and & chains of the TCR
are present in the human dermis and epidermis,’ but
their relevance to the cutaneous LPR is unknown at
present.

Memory T lymphocytes in the cutaneous LPR

Leukocytes express a membrane glycoprotein
(CD45) which may modelate the transduction of
activating signals.??> Expression of different
isoforms of the restricted epitopes of CD45 allows
the subdivision of T lymphocytes into two
subtypes: CD45RA+ and CD45R0+. CD45R0+
T cells are considered to be "memory" T cells, since
they express higher levels of adhesion molecules,?
respond better to recall antigens,* and have a
preferential recirculation pattern to target organs
rather than to lymph nodes.? It therefore became
important to characterise the subtype of T cells in
the skin and whether the subtypes changed
during allergen challenge. Bos et al showed, in
1989, that most CD4+ T cells in normal skin
were CD45R0+,* and Frew et al. demonstrated,
in 1991, that CD45R0+/CD4+ cells were signifi-
cantly increased 6 and 24h after intradermal
allergen challenge in atopic patients. >
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T cells and cytokines in the cutaneous LPR

Activated T cells, particularly CD45R0+ cells,
are capable of secreting a wide range of cytokines,
which allow them to perform different functions. In
1987, Mosmann et al showed that murine T cells
could be divided into two types according to their
cytokine secretory pattern, in vitro. T helper 1 (Th1)
cells produced IL-2 and IFNy but not IL-4. In
contrast, Th2 cells could produce IL-4 but not IFNy
or IL-2.77 It was later shown that "in vitro" Thl and
Th2 cells have a wider range of cytokine-secreting
capacities. Th2 cells can, for instance, also secrete
IL-5.2® Wieringa et al®® and Romagnani et al* then
extended these observations to humans, showing
that atopic patients apparently have clonotypic
imbalances between allergen-specific Th1 and Th2
cells, with a predominance of the latter subtype in
vitro. "

In humans, both Th1l and Th2 cells can secrete
IL-3 and GM-CSF,* IL-13* and IL-10,?* although
the levels detected in the supernatants of in vitro
cultures of each type of cell have been variable.

In order to investigate whether

endothelial cells®* and to prime eosinophils for
increased functional activity.*In adition, ina murine
in vivo model, intradermal injection of Th2 clones
into naive syngeneic mice induced an inflammatory
swelling that peaked at 6 hours.*' This reaction was
abrogated by administration of anti-IL-4 monoclonal
antibodies (mAb), thereby suggesting that IL-4 may
also be of relevance for the inflammation in the LPR.
Infact,IL-4 canactinvitroasaT cell growth factor*?
and is capable of inducing the expression of the
adhesion molecule vascular cell adhesion molecule - 1
(VCAM-1; CD106) on endothelial cells.” This may
allow eosinophils and T cells, which express the
ligand for VCAM-1 (VLA-4 or very late activation
antigen 4; CD49d) to migrate into sites of allergic
inflammation.

Finally, IL-4 and the recently described IL-13,
secreted by Th2 cells induce isotype switching in
favour of IgE secretion in vitro.**

Although some of these cytokines may be
produced by other cells such as mast cells or basophils
(IL-4,%* IL-5,) or eosinophils (IL-3, GM-CSF,*

TABLE 1

T cell-derived cytokines might be

Target cells In vitro actions

involved in the LPR, Kay et al used O
"in situ" hybridization to Stl]dy IL-3/IL-5/
cytokine mRNA in skin biopsies IGM-CSF

collected 24h after allergen
challenge. These authors were the
first to show that in the cutaneous
LPR most of the lymphocytes present
express mRNA for IL-3, IL-4 and
GM-CSF, and not for IL-2 or IFNy.? IL-4
Indeed significant correlations were
seen between IL-5 mRNA+ cells and
IL-3, IL-4 and GM-CSF mRNA+
cells, at 24 hours. This indicates that
most T cells infiltrating the LPR have
a Th2-type of cytokine pattern and
suggests that these T cells may
modelate the involvement of other
cells in the allergic process through
the cytokines secreted (Table 1). IL.3 L
and GM-CSF, for instance, can act as
histamine releasing factors for
basophils.** IL-5, on the other hand, e
is known to be moderately
chemotactic for eosinophils,® to
promote the differentiation of mature
eosinophils from precursor cells,*’
to proleng eosinophil survival,® to
enhance eosinophil adhesion to

IL-6

RANTES

Eosinophils - growth, maturation and differentiation
- priming, activation and mediator release
- enhanced viability
- terminal differentiation (IL-5)
Basophils - activation and histamine release
- IgE-dependent IL-4 production
- increased integrin expression (CD18)
B cells - co-factor for IgE synthesis (IL-5)
T cells - differentiation towards Th2-type cells
- T cell growth factor
B cells - B cell growth factor
- Ig switch to IgE
- increases HLA-II and CD23 expression
- increases IL-6 production
Monocytes - increases HLA-II and CD23 expression
Endothelial cells - increases VCAM-1 expression
B cells - terminal differentiation
- amplification of IgE production
T cells - co-factor for early steps of activation
B cells - growth factor
Macrophages - inhibits HLA-II expression (and APC function)
- inhibits cytokine secretion
B cells - Ig switch to IgE
- increases HLA-II and CD23 expression
- growth factor
Mon./Macrophages - increases HLA-II and CD23 expression
Eosinophils - chemoattraction and activation
Basophils - histamine release
T cells - chemoattractant for "memory" T cells
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IL-5%), the fact that atopic patients generally have
high levels of IgE specific for one or relatively few
allergens suggests that an imbalance at the level of
allergen-specific cells (particularly T cells) may be
critical for the development of allergic responses.

T cell migration into LPR sites

The process of T cell migration into the skin is
enhanced in inflammatory situations. For example,
the percentage of HECA-452+ T cells (CLA+) in
cutaneous inflammation, the percentage hardly ever
increases above 5%. Since CLA is preferentially
expressed on "memory" T cells and has been shown
to interact with E-selectin on activated endothelial
cells,® this suggests that T cell: endothelial cell
interactions are important for homing of T cells into
specific target organs, by being decisive in the first
step of transendothelial migration. Since E-selectin
is also expressed in other organs, other specific
interactions may also be involved. To our knowledge,
expression of HECA-452 has not been studied in the
LPR infiltrate.

Other interactions between T cells and the
endothelium (through selectins and integrins) may
be involvedin the early steps of T cell transendothelial
migration into normal and, particularly, inflamed
skin. Integrin-mediated interactions are an important
second step in migration into tissues. T cells express
CD11/CD18 (particularly LFA-1), which binds the
intercellular adhesion molecule-1 (ICAM-1) and
ICAM-2 (CD102) on endothelial cells.’*! Another
integrin, the very late activation antigen-4 (VLA-4;
CD49d) interacts with the vascular cell adhesion
molecule-1 (VCAM-1; CD106), thereby enabling T
cells to traverse the endothelium.*? Inflammation in
the skin upregulates the expression of adhesion
molecules on the local endothelium,*® thereby
amplifying infliltration of cells into the tissue.

T cell interactions with other cells and the
extracellular matrix in cutaneous LPR

T cells possess surface molecules that bind ligands
expressed on extracellular matrix (ECM) proteins in
the skin. These interactions are important for the
intra-tissue migration and preferential localization
of T cells in the dermis. As shown in Fig. 2, several
integrins on T cells bind epitopes on collagen and
fibronectin.> Interestingly, the perivascular ECM in
the dermis appears to have the highest fibronectin
content in adult human skin.**
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In addition, T cells can also establish direct contact
with cells that can act as antigen-presenting cells (APC),
such as Langerhans cells and keratinocytes,** namely
through interactions between LFA-1, the T cell receptor
and CD2 (on T cells) and ICAM-1, HLA-DR and
LFA-3, respectively (on keratinocytes).”’

Keratinocyte

Laminin Collagen  Fibronectin

i L e Tz

Fig. 2

Cell-mediated type of hypersensitivity and
cutaneous LPR

The role of type IV hypersensitivity, as defined
by Gell and Coombs, ' in cutaneous LPR is unclear
at present. In order to assess the importance (or
otherwise) of the cellular infiltration in the LPR,
Gaga et al compared the LPR with a typical cell-
-mediated hypersensitivity lesion (Type IV - classical
delayed type hypersensitivity/DTH), as reflected by
intradermal injection of protein purified derivate
(PPD).*® Biopsies were taken at 24 and 48 hours and
were analysed by immunocytochemistry. In general
cell numbers in the LPR were 2-4 times less than
those evoked by PPD. T cells were prominent in
both the LPR and DTH. Most of these T cells were
CD4+ (helper) lymphocytes. Eosinophil activation
was observed in LPR and, to a much lesser extent,
also in the DTH. These findings suggested that the
LPR was, to some extent, a form of cell-mediated
hypersensitivity although the observed T cell kinetics
were different from those seen with the classical
DTH.

In order to better dissect the different cellular
kinetics between DTH and LPR and to evaluate
whether these were associated with different patterns
of cytokine release, Tsicopoulos et al studied the
kinetics of both processes with further detail and
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assessed both cellular infiltration and cytokine
release.” Again, it was found that both DTH and
LPR have an important infiltration of CD3+ T cells,
most of which are CD4+. In DTH the maximal
numbers were observed at 48 hours, whereas in the
LPR, the infiltrate paralleled the clinical response
and was maximal at 6 hours. Eosinophils and
neutrophils also infiltrated the LPR with the same
type of kinetics, but did not significantly increase
in DTH. In addition, whereas both the LPR and
the DTH seemed to have a release peak of the
Thl-type of cytokines at 48 hours, only the LPR
showed an earlier (6h) peak of the Th2-type of
cytokines, which may be involved in the
pathophysiology of this process.

Allergen-specificity of T cells in the cutaneous LPR

Although activated T cells have been shown to be
present in the cutaneous LPR and to express mRNA
for cytokines that may be crucial for the pathogenesis
of this response, the proportion of infiltrating T cells
which are allergen-specific is unknown. Allergen-
-specific T cell cloning frequency and T cell clone
culture studies have given an indication of the
presence of allergen-specific T cells in the lesional
skin of patients with atopic dermatitis,* with allergic
contact dermatitis®’ and in peripheral blood and
bronchoalveolar lavage fluid from asthmatic
patients.®*® The frequency of allergen-specific
T cells in the cutaneous LPR has not, however, been
determined. We are about to address this problem by
attempting to clone T cells from skin biopsies in an
allergen-specific fashion.

Modulation of the LPR: influence on macroscopic
and cellular characteristics

We are presently trying to modulate the intensity
of the cutaneous LPR in an attempt to correlate
differences found in the macroscopic size of the
lesion with changes in the underlying histological
features. To do that, we are performing time-course
and dose-response experiments with repetitive
cutaneous allergen challenge and intradermal
injection of recombinant human cytokines (IL-4,
IL-5 and IFNy). We are studying biopsies from the
LPR by single and double immunocytochemistry, to
evaluate cell phenotype and intracellular cytokine
product, "in situ" hybridization to study cytokine
mRNA expression at a cellular level and reverse-
transcription followed by polymerase chain reaction
amplification (RT-PCR), to study overall levels of
cytokine mRNA expression in skin biopsies. This
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will allow us to gain further insight into the
pathophysiology of the allergen-induced LPR and
will eventually allow the use of a more focused
therapy. Indeed, many groups apart from us have
reported several therapeutic approaches that have
been shown to interfere with the activation and/or
proliferation of T cells "in vitro". In addition, some
also affec t the infiltration and activation of
T lymphocytes in the cutaneous late phase reactions.

Corticosteroids

Corticosteroids (CS) are capable of interfering
with T cell activation in vitro. Indeed, CS inhibit the
transcription of the IL-2 and IFNy,*IL-4% and IL-5
genes.® In vivo, CS have been shown to be potent
inhibitors of the cutaneous LPR.*” Prednisolone, for
instance, given in a single dose of 20 mg was shown
to significantly reduce the macroscopic magnitude
of the cutaneous LPR and to inhibit the infiltration of
CD45+ (total leukocytes) and CD25+ cells.
In addition, it also inhibited, although not attaining
statistical significance, the percentage of CD3+,
CD4+ and CD8+ cells in the LPR.% This study
showed that a single dose of CS may inhibit the
activation of T cells present in the LPR, although it
may not alter the total number of T lymphocytes.
Our preliminary data from a double-blind, placebo-
controlled cross-over study where we performed a
five-day course of prednisolone (20 mg/day) showed
a significant decrease on eosinophil infiltration and
activation and a moderate, although non-significant,
reduction in the numbers of infiltrating T cells. In
addition, prednisolone treatment was also associated
with a significant decrease in allergen-induced
expression of IL-5 mRNA (a reduction in the
expression of IL-4 mRNA was pratically significant,
p=0.054, Mann-Whitney U test). These results
confirm those of Robinson et al in the lung, where
prednisolone was shown to inhibit expression of
mRNA for IL-4 and IL-5,% and those of Masuyama
et al who reported that topical administration of
fluticasone propionate inhibits IL-4 mRNA
expression in the nasal LPR.”

Cyclosporin A and FK506

Besides having inhibitory effects on eosinophil
and neutrophil cytokine release,* cyclosporin
A (CyA) and FK506 may abrogate T cell activation
and proliferation in vitro, by inhibiting transcription
of the IL-2 gene.”" In addition, these drugs have
been reported to inhibit the transcription of other
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early activation genes such us IL-3, IL-4, GM-CSF
and IFNYy, and to downregulate the expression of the
IL-2 receptor a-chain, at posttranscriptional level.”
The effectin the cutaneous LPR has not been studied.

Anti-histamines

The effects of antihistamines on the cutaneous
LPR are controversial. Kontou-Fili et al reported
that cetirizine significantly inhibited cutaneous
reactions even 6 hours after cutaneous challenge
with histamine.” Effects of anti-histamines on the
allergen-induced LPR have, however, shown a high
degree of variability. Although a few studies showed
that some of these drugs (e.g. chlorpheniramine,
astemizol) do not inhibit the size of the allergen-
-induced LPR,”” our own experience and that of
others, using modern potent Hl-selective drugs is
that for example clemastine and cetirizine may have
a slight to moderate effect.®**”7 Curiously, H-2
antihistamines (cimetidine) given together with H-1
antihistamines (chlorpheniramine) were shown to
significantly inhibit the macroscopic size of the
LPR.” There is evidence to suggest that H-2
antihistamines can counteract in vitro histamine-
-induced downregulation of the Th1-type of cytokines
(IL-2 and IFNy)” and upregulation of ICAM-1 on
epidermal keratinocytes.*® These effects of H-2
antihistamines may be important for an eventual
action in vivo.

Immunocytochemical studies performed on skin
biopsies from the LPR have not shown a significant
inhibitory effect of cetirizine (20 mg, single dose) on
the allergen-induced T cell infiltration or activation
in the LPR.%

Immunotherapy (1.T.)

It has long been known that I.T. can suppress the
cutaneous allergen-induced LPR.*'¥2 Most of the
results in the effects of I.T. on T lymphocytes have,
however, most often been obtained from studies of
circulating T cells.

In 1979, Canonica et al analysed peripheral blood
T lymphocytes by flow cytometry and described a
relative deficiency of CD8+ T cells in atopic patients.
Further, these authors showed that clinically
successful I.T. induced an increase in the relative
percentage of CD8+ T cells.®

Rocklinetal, in 1980, extended these observations
by demonstrating that I.T. suppressed allergen-
-induced proliferation of peripheral blood T cells
and that this was associated with an increase in
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CD8+ T cells which functionally suppressed
allergen-specific T lymphocyte proliferation in
vitro.

In 1984, Hsieh showed that allergen-induced
proliferation of peripheral blood CD4+ T cells was
lower and that of CD8+ T cells was higher after I.T.,
as compared to pre-1.T. values.®> In additon, it was
also shown that T cells produced and responded less
to IL-2 after I.T..* These reports suggest that I.T.
may induce the appearance of CD8+ T cells that have
the capacity to downregulate the response to specific
allergens, either trough cytolysis of antigen-
-presenting cells or through the release of cytokines
such as IFNy.*’

Varney et al studied a group of 40 adult seasonal
rhinitic patients in order to evaluate the influence of
grass pollen I'T. on the cellular infiltration and
cytokine mRNA expression during allergen-induced
cutaneous LPR.*® Clinical improvement was
accompanied by a decrease (64%) in the size of the
LPR. Biopsies were taken 24 hours after allergen-
-challenge and used for ICC and in situ hybridization
forIL-2,IFNy, IL-3,IL-4,1L-5 and GM-CSF mRNA.
Clinically successful I.T. was associated with a
reduction in the total number of leucocytes (CD45+)
and T lymphocytes (CD3+). There was a decrease in
CD4+ T cellsand atrend for a decrease in the number
of eosinophils. Surprisingly, a higher percentage of
activated cells (CD25+ or HLA-DR+) was also
observed. Interestingly, there were significant
increases in IL-2 and IFNy mRNA and probably a
decrease (non significant) in the median cell counts
for IL-3, IL-4, IL-5 and GM-CSF after I.T.. Finally,
there was a positive correlation between IL-2 mRNA+
and CD25+ cells. Since most CD25+ T cells in the
LPR have been shown to be T cells (CD3+)," these
results suggest that I.T. may upregulate the expression
of a Th1 pattern of cytokines that may be involved in
the induction of allergen-specific T cell tolerance.

More specifically targeted I.T. will provide further
insight into mechanisms underlying the LPR. This
may involve the administration of allergen-derived
peptide sequences that are only recognized by
T cells, in the context of MHC class II presentation
on APC, and not by IgE.** In one study, T cell
epitopes from the cat allergen Fel d I were
administered to mice. Allergen-specific T cell tole-
rance could be obtained in this way.® These epitopes
- IPC-1 and IPC-2, have also been given to patients
allergic to cat dander, and preliminary results show
that this form of I.T. may have a lower occurence of

147



severe anaphylactic reactions. Curiously, some of
the patients developed a cutaneous LPR 6 to 8 hours
after intradermal injection of the peptides.” This is
an additional reason to suggest that T lymphocytes

arc

indeed crucial for the pathogenesis of the

cutaneous LPR.
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