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T-lymphocyte cytokine profiles in Compositae airborne dermatitis
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Compositae airborne dermatitis is a well-recognized disorder characterized by erythematosquamous
lesions and papules on light-exposed areas. The presence of positive patch test reactions and the
absence of specific serum IgE suggest delayed-type hypersensitivity, the murine model of which is
characterized by a Th1l cytokine production profile [high amounts of interferon (IFN)-y and
interleukin (IL)-2; little or no IL-4 and IL-5]. The aim of this study was to evaluate the cytokine
profile of T-cell lines and T-cell clones from peripheral blood in a 38-year-old non-atopic male
woodcutter affected by seasonal airborne contact dermatitis. The patient showed positive patch
test reactions to several Compositae extracts (Achillea millefolium, Chamomilla recutita, Tanacetum
parthenium, T. vulgare) and sesquiterpene lactone mix. On prick testing with Compositae and other
plants, serum-specific IgE levels and phototesting were negative or normal. Allergen-specific T-cell
lines produced with Compositae extracts showed a good in vitro cell proliferation only to C. recutita
extract. Serial cloning performed using the C. recutita-specific T-cell lines revealed an a+CD4+
phenotype with high amounts of IFN-y and IL-4 in T-cell clones. Thus, these cells expressed a
preferential ThO phenotype. These data suggest that in addition to IFN-vy, other T-cell derived
cytokines, such as IL-4, may play a part in the immunopathogenesis of contact dermatitis.
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Compositae (synonym Asteraceae) form the second
largest botanical family in the world and include
many troublesome weeds as well as ornamental
annual, herbaceous perennial and edible species.’
These plants may cause contact dermatitis, first
described in 19192 and generally reported as Compo-
sitae dermatitis.*

Compositae dermatitis is usually airborne’ and is
more frequent in men over 40 years of age employed
in farming and forestry activities. Its clinical aspects are
characterized by erythematosquamous patches and
papules; however, during exacerbations, exudative
acute eczema may be observed.® The lesions are local-
ized in light- and air-exposed areas, including the upper
eyelids and the triangle of skin behind the earlobes.”®
Positive patch test reactions to sesquiterpene lactones
and/or plant extracts,” '? together with a negative
prick test and absence of specific-serum IgE,> are diag-
nostic. This is suggestive of a delayed-type hypersensi-
tivity (DTH) mechanism which in the murine model is
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mediated by Th1 cells, characterized by production of
interferon (IFN)-y and interleukin (IL)-2. This Thl
cytokine production profile has been reported in nickel-
specific T-cell clones (TCCs) obtained from peripheral
blood.'>'* High levels of IL-4 and IL-5, in contrast, are
indicative of Th2 cells, which are associated with atopic
disorders, but these cytokines have recently been
reported in nickel contact dermatitis using TCCs
obtained from the site of positive patch tests to the
metal.'”

The functional type of the allergen-specific TCCs in
a patient affected by Compositae airborne allergic con-
tact dermatitis was investigated. Cloned peripheral aller-
gen-specific T cells showed normal production of IFN-y
and increased secretion of IL-4. This is suggestive of a
preferential ThO/Th2 cytokine profile.

Materials and methods
Patient characteristics

A 38-year-old non-atopic male farmer was referred to
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the Allergic and Environmental Dermatology Section
for a suspected photodermatitis recurring over the last
12 years during the wood-cutting period from August to
December. The eczematous and lichenified lesions
involved light-exposed sites (face, neck, back of the
hands, extensor aspects of the forearms), as well as
shaded areas of exposed skin (upper eyelids, retroauricular
and submental regions).

Patch testing

The patient was patch tested with the Gruppo Italiano
Ricerca Dermatiti da Contatto e Ambientali standard
series, the farmer series (Firma Diagent, Florence,
Italy) and Compositae mix (Chemotecnique, Malmg,
Sweden). The last is a mixture of the most common
weeds (Achillea millefolium 1%, Arnica montana 0-5%,
Chamomilla recutita 2-5%, Tanacetum parthenium 1%,
T. vulgare 1%). The allergens were applied on the
upper back with Van der Bend square chambers and
removed after 2 days. The readings were carried out on
days 2 and 4, and the reactions evaluated according to
the International Contact Dermatitis Research Group
criteria.

After 1 month, sesquiterpene lactone mix (Chemo-
tecnique), containing equimolar concentrations of three
purified lactones (alantolactone 0:033%, costunolide
0:033% and dehydrocostus lactone 0-:033%) and
extracts of fresh samples of the Compositae mix plants
with the exception of A. montana, were patch tested. The
plants were supplied by the Department of Plant Biology,
University of Perugia. The extracts were prepared
according to the method of Bleumink et al.,"® modified
by Campolmi et al.'” Finely chopped flowers, leaves and
stems of each plant examined were added to 95% ethyl
alcohol for 16h at 20°C (ratio plant/alcohol: 1 g/
10 mL). After filtration, the insoluble matter was treated
again with ethyl alcohol. The global alcoholic solution
(about 20 mL) was reduced to a volume of 1 mL by
vacuum rotatory evaporator and dissolved in petrola-
tum at the same concentration as each component of
Compositae mix (Table 1).

Prick testing and serum IgE determination

Water-based extracts of pollens of Compositae (Artemisia
vulgare, Helianthus annuus, Iva axillaris, Solidago vir-
gaurea, Xantium strumarium) and a battery of common
allergens (Graminaceae mix, Parietaria mix, Plantagi-
naceae Poligonaceae mix, Ambrosia mix, Betulaceae mix,
Olea europea, Cupressus sempervirens, Corylus avellana,

Table 1. Patch test results

% Day 2 Day 4
Compositae mix 6 44+ R
Achillea millefolium 1 ++ RS
Chamomilla recutita 2:5 ++ ++
Tanacetum parthenium 1 +++ +4+
Tanacetum vulgare 1 ++ 4+
Sesquiterpene lactone mix 0-1 +++ +4+

All in petrolatum.

Dermatophagoides pteronyssinus, D. farinae, cat and dog
epithelium), saline solution and histamine hydrochlor-
ide (Bracco, Milan, Italy) were prick tested on the volar
forearm. Weal reactions were read at 10 and 20 min
and judged positive when the test side was equal to or
greater than the histamine reaction. The patient was
reassessed 1 and 2 days after skin prick testing to
evaluate possible delayed reactions.

The serum total and specific IgE levels were detected
by an enzyme-linked immunosorbent assay (ELISA)
method according to the manufacturer’s procedure
(DPC, Los Angeles, CA, U.S.A.). Subsequently, prick
tests were carried out using fresh extracts of Compositae
(A. millefolium, C. recutita, T. parthenium, T. vulgare), all
1% of the described alcoholic extract in water (v/v)
according to the European Guidelines and the European
Pharmacopoeia monograph on allergen products.'®

Phototesting

The minimal erythema doses (MEDs) for ultraviolet (UV)
A and UVB were determined using the Waldmann UV
800K (Waldmann Medical Division, Schwenningen,
Germany) as a light source. This instrument was equipped
with a bank of six Philips TLK 40 W/09 fluorescent tubes
for UVA (emission spectrum 315-395 nm, maximum at
355-365nm) and four Philips TL 20 W/12 fluorescent
tubes for UVB (emission spectrum 285-350 nm, max-
imum at 310—315 nm). The irradiance was measured
with the Waldmann UV meter. The test readings were
carried out 24 h after the irradiation of six small buttock
areas (2 cm?) with increasing doses of UVA (5, 7-5, 10,
12:5, 15, 17-5]/cm?) and UVB (30, 45, 60, 75, 90,
105 mJ/cm?).

Generation of allergen-specific T-cell lines

Peripheral blood mononuclear cells (PBMCs) were col-
lected by density gradient centrifugation with Ficoll-
Hypaque (Lymphoprep, Oslo, Norway). Allergen-specific
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T-cell lines (TCLs) were obtained from 0+5 x 10® PBMCs/
mL stimulated with Compositae extracts (C. recutita, A.
millefolium, T parthenium, T vulgare; all 10 pg/mL
according to the method of Bradford'®) for 5 days in
24-well flat-bottomed culture plates containing RPMI
1640 medium supplemented with 2 mmol/L 1-gluta-
mine (Life Technologies, Chagrin Falls, U.S.A.), penicil-
lin (100 U/mL), streptomycin (50 pg/mL) and human
AB™ serum (10%). Subsequently, 25 U/mL of recombi-
nant IL-2 (Immunotech SA, Marseille, France) were
added and cells were kept in culture for a further 7
days. To obtain non-allergen-specific autologous TCLs,
the same procedure without allergen stimulation but
with phytohaemagglutinin (PHA) (Seromed, Berlin, Ger-
many) (final dilution 1:20) was used.

After a 12-day culture, in each batch the cell viabil-
ity was tested by Trypan Blue exclusion and the
antigen specificity by the proliferative response with
SH-thymidine incorporation. Briefly, 0-5x10%/mL
Compositae-stimulated PBMCs with 0-5 x 10°/mL irra-
diated autologous PBMCs as antigen-presenting cells,
and 10 pg/mL of Compositae extract, were cultured for
72 h in 96-well round-bottom plates. When the stimu-
lation index (ratio between the mean c.p.m. obtained in
triplicate wells with autologous irradiated PBMCs plus
allergen and the mean c.p.m. obtained in triplicate wells
containing PBMCs alone) was plus 10, responses were
considered positive.

Generation of allergen-specific T-cell clones

Allergen-specific and control TCCs were obtained from
TCLs using a limiting dilution technique and expanded
at weekly intervals with 10° irradiated feeder cells and
recombinant IL-2 as previously described in detail.>° The
TCC phenotype was detected on a FACStar analyser
(Becton Dickinson, Mountain View, CA, U.S.A.) using
fluorescein isothiocyanate- or phycoerythrin-conjugated
anti-CD3, -CD4, -CDS8, -3 and -yd monoclonal antibodies
(MoAbs) (Serotech, Oxford, U.K.).

Detection of cytokines in T-cell clone supernatants

To obtain optimal stimulation, viable control T-cell
blasts and allergen-specific TCCs were extensively
washed and stimulated for 24 h with phorbol myristate
acetate (PMA) (10 ng/mL) and anti-CD3 MoAb (50 g/
mL). The supernatants were collected, filtered through a
0-22 pm filter and stored at —70 °C until use. Detection
of TFN-vy, IL-2 and IL-4 was performed by an ELISA
system (Amersham International, Little Chalfont, UK.),
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according to the manufacturer’s instructions. IFN-y and
IL-2 measurements were used as a selective Th1 marker
and IL-4 as a Th2 marker. When all these cytokines
were found in the same clones, they were classified as
Tho.?!

Results

Patch testing showed positive reactions only to Compo-
sitae and sesquiterpene lactone mix (Table 1), while skin
prick tests were negative and levels of serum total and
specific IgE within the normal range. Patch tests with
ethanolic extracts of Compositae mix components in 20
controls were negative. Phototesting showed an UVA
and UVB MED within the normal range (12-5J/cm? for
UVA, 105 mJ/cm? for UVB).

There was a good in vitro T-cell proliferation only to
C. recutita extract: after a 12-day culture to obtain specific
TCLs, a good cell viability was observed in the C. recutita-
stimulated and in the control PHA-stimulated batches
(Fig. 1). The Trypan Blue dye exclusion test showed that
in bulk cultures from A. millefolium, T. parthenium and
T. vulgare extracts there was a significant loss of viable
cells within the first 2 days. The allergen specificity of
the recovered TCLs obtained after C. recutita stimulation
was confirmed by *H-thymidine incorporation assay, as
shown in Fig. 2.

The further expansion of all TCCs obtained from C.
recutita-specific TCLs in medium conditioned with IL-2
and their staining with anti-CD3, -CD4, -CDS8, -of
and -yd MoAbs showed that most clones had an
af3+CD4+ phenotype (Table 2) and only one had a
CD8+ phenotype.

Stimulation with anti-CD3 MoAb and PMA for the
functional study of in vitro cytokine production revealed
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Figure 1. In vitro cell viability stimulated by allergens and measured
by Trypan Blue dye exclusion test after 12-day culture: only phyto-
haemagglutinin (PHA)- and Chamomilla recutita (Cham. rec.)-stimu-
lated samples yielded appreciable amounts of viable cells. Tan. vulg.,
Tanacetum vulgare; Tan. part., T. parthenium; Ach. millef., Achillea
millefolium.
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Figure 2. Allergen specificity of cultured cells: after 12-day culture,
viable cells were harvested and re-exposed to the allergens (10 pg/mL).
Viable cells without antigen and with phytohaemagglutinin (PHA:
2-4 pg/mlL) were used as negative and positive controls, respectively.
Only PHA and Chamomilla recutita (Cham. rec.) induced significant
3H-thymidine incorporation. Tan. part., Tanacetum parthenium; Tan.
vulg., T vulgare; Ach. millef., Achillea millefolium.

that most allergen-specific TCCs (eight of 13) (Table 2)
had a ThO cytokine production pattern. Very few TCCs
(two of 13) produced IL-4 alone and, therefore, may be
considered as truly Th2 type. Three others showed a
clear Th1 cytokine profile, characterized by predomi-
nance of IFN-y production, with no detectable amounts
of IL-4 (Table 2).

Discussion

The history, clinical findings and patch test results
suggest that the aetiological agent of the occupational
airborne contact dermatitis was Compositae family, in
particular C. recutita. In vitro experiments with the
patient’s circulating mononuclear cells demonstrated
the survival only of cultures stimulated by C. recutita.

We cannot completely rule out a direct toxic effect of T.
parthenium, T. vulgaris and A. millefolium extracts on the
patient’s bulk cultures. However, only the encounter
with specific allergen(s) can directly stimulate respon-
sive cells, whereas cross-reactive or unrelated allergens
can induce a tolerogenic and/or unresponsive state
leading to a failure in the in vitro cell proliferation
assay.”?

The present study also suggests a ThO/Th2-type
lymphocyte involvement in the pathogenesis of the
skin lesions, because allergen-specific TCCs were CD4™"
and able to produce IFN-y and IL-2 and also large
amounts of IL-4. This finding contrasts with the clinical
picture in our patient, which would usually be consid-
ered as an expression of a DTH reaction (positive patch
test, negative prick test, specific IgE within normal
range). Our findings, however, confirm the results of a
previous investigation'> where nickel-reactive TCCs
derived from the patch test site in a patient with
nickel contact dermatitis were characterized. These
clones responded to nickel with the production of high
levels of IL-5 and variable amounts of IFN-y and IL-4,
resembling a Th2- or ThO-like cytokine secretion pat-
tern. None of the nickel-reactive TCCs showed a clear
Th1 profile. Therefore, it is possible that in addition to
IFN-v, Th2 cytokines (IL-4 and IL-5) are involved in the
immunopathogenesis of allergic contact dermatitis. If
other studies on cytokine profiles of TCCs from the
peripheral blood and skin lesions confirm this hypo-
thesis, the currently perceived pathogenetic differences
between allergic contact dermatitis and atopic dermatitis
will become less definite. Some experimental evidence on
atopic dermatitis suggests good IL.-4 production and a
high rate of IFN-y secretion, which may downregulate

Table 2. Phenotypes and cytokine production

Clones Phenotypes IL-2 (U/mL) -4 (pg/mL) IFN-y (pg/mL) Th type by C. recutita-specific T-cell clones
1 CDh4 2:6 1540 5 ThO
2 CDh4 0-8 20,010 0 Th2
3 CD4 56 0 5 Thl
4 CDh4 1-5 1360 13 ThO
5 CDh4 0-8 440 629 ThO
6 CDh4 69 0 102 Th1l
7 CD8 1-5 3690 10 ThO
8 CDh4 2-1 4590 5 ThO
9 CDh4 1-2 7220 5 ThO

10 CDh4 09 14,980 5 ThO

11 CD4 0-01 14,960 0 Th2

12 CDh4 0-8 910 154 ThO

13 CD4 53 0 16 Thl

IL, interleukin; IFN, interferon.

© 1999 British Association of Dermatologists, British Journal of Dermatology, 141, 689—-693



IgE production and annual reactions to prick tests.?’
Recently, a role for both Th2 cytokines IL.4 and IL5 and
the Th1 cytokine IFN-y in a murine model of allergic
dermatitis has been demonstrated.?* Therefore, sequen-
tial activation of Th2 and Thl type cells in atopic
dermatitis has been proposed to explain the persistence
of skin lesions.?> In conclusion, our case report seems
to demonstrate that in airborne contact dermatitis also,
a clear dichotomy between Th1 and Th2 cells, respon-
sible for separate immune-mediated diseases, can no
longer be accepted. This hypothesis, however, should be
confirmed in a larger study group.
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