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Abstract- Macular or maculopapular skin reactions are fretq@sents in skin allergies as well as in viral
infections. Clinically, the differentiation may béfatult in the absence of a clear relationshiptwitrug in-
take or in the failure to detect measles virus-gjpeantibodies. Studies on drug-specific T cefids and T
cell clones isolated from skin-allergy patients éiauggested that these cells may represent aisagnif
source of IL-4 and IL-5. On the other hand, virdections are frequently associated with elevakédht lev-
els. Determination of serum cytokine levels helpslifferentiate between skin allergies and viratiguced
skin eruptions. Forty patients suffering from skitergy and 40 patients with measles infection rextehe
study. Serum IL-4, IL-5 and IFN-evels were determined by ELISA assay for skiergly and measles pa-
tients. In 37/40 patients with skin allergy, IL-4svelevated and in 6/40 patients with skin alléFiy-y was
measurable. In 29/40 patients with measles infectieN-y serum levels were elevated and 32/40 patients
with measles had elevated IL-4 levels. IL-5 wageased in 32/40 patients with measles infection iand
34/40 patients with skin allergy. These data underhe distinct pathogenesis of these morpholdgisami-

lar exanthemas and suggest that a combined analfyflis4, IL-5, and IFNy might help differentiate skin
eruptions.
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Introduction CD25 and HIA-DR molecules and secret high amounts
of IL-5 and IL-4 (4-6). Studies on specific T celises
Macular or maculopapular skin reactions (exanthema) and clones of measles virus have suggested thse the

are frequent events in skin allergies as well asiral cells may represent a significant source of [ 8).
infections. Their histology is similar with the etion On the other hand, viral infections are frequeaigoci-

of epidermal syncytial giant cells found in meaglgs ated with elevated IFN-levels (3,9,10). IFNris a criti-

The clinical morphology is also similar. Thus, aally cal mediator in type 1 immune response, because it
the differentiation might be difficult in the absenof a stimulates macrophage activation and increasesesxpr
clear relationship with drug intake or in the faduto sion of major histocompatibility complex 1 and 2lero
detect virus-specific antibody of IgM class. Onéhea cules on antigen presenting cells (6).

characteristic criterion for skin allergy is thetalelgE In this study, we investigated whether patients suf
amount (2, 3). fering from skin allergy or generalized measleuwir
Drugs stimulate T cell either by forming haptenipio infection with exanthema have elevated IL-4, IL-b 0

complexes presented by MHC or possibly by direct IFN-y cytokine levels in their sera and whether the -anal
binding to T cell receptors. It is unclear how many  ysis of IL-4, IL-5 and IFNy might be helpful in dis-

cells are activated by haptens or via direct T-oedep- criminating the etiology of viral or skin allergpduced
tor (TCR) stimulation in the various forms of skin al  skin eruptions (11,12). We analyzed alterationsesfim
lergy (4). Activated T cells express elevated lsvel cytokine levels in patients with natural measldedtion
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and skin allergy.
Patients and M ethods

In this prospective study 40 patients (14 femalks,
males; mean age, 36 years; age range, 16 mont@ to 7
years) with skin symptoms due to drug or food were
analyzed.Most patients consulted an out-patient clinic
of dermatology. Some were hospitalizgetause of drug
reactions and a few cases occurred because ahtatd
during hospitalization. Skin-allergy patients had ia-
crease in the total-lgE. Antibody titensere kindly
measured by the immunology department of Medical
School, IranUniversity of Medical Sciences, Tehran-
Iran. The sera were collected within 1 day aftevetle
opment of the rash.

The sera of 40 measles patients with infection (16
females and 24 males; mean age, 17.5 years; age,ran
6-23 years) with an increase in the measles Ight ant
body were kindly providedy National Center of Mea-
sles associated with Department of Pathobiologhp8ic
of Public Health,Tehran University of Medical Sci-
ences, Tehran-Iran.

Sera were separated and aliquots were stored @t -20
C for later measurement oytokines.Human IL-4, IL-5
and IFNy were measured by a cytokine specific sand-
wich avidin-biotin ELISA using mouse monoclonal an-
tibody (mAb) pair (native capture mAb and biotirgd
detecting mAb, bender-med-system Vienna, Austtia).
brief, flat-bottom polystyrene micro-plates was -pre
coated with anti human cytokines were employed. Be-
fore cytokine assay, micro-plates had been washdd a
blocked with PBS. Serial dilutions of cytokine starubs
IL-4, IL-5 and IFNy (8-500 pg/ml for IL-4, 7.8-500
pg/ml for IL-5 and 1.5-100 pg/ml for IFM} were per-
formed with the assay buffer (PBS with 1% between 20
and 10% BSA) were produced and add to single well.
Bound cytokines were detected using biotinylated ant
body followed by poly-streptavidin -HRP buffer and-d
veloped with 1-step TMB coloration. Color develome
was measured at 450 nm. The sera were not diluted o
IL-4, IL-5 and IFN«. Statistical analyses were per-
formed using SPSS software (Version 11) with the si
nificance level set @& < 0.05 (Mann-Whitney U tests).

Results

40 patients showed macular and maculopapular 227?. |
5 was detectable in patients with skin-allergids5|
levels in all 34 patients with skin-allergy rangbd-
tween 2 and 3 pg/mPE 0.444; Figure 3).
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Figure 1. Mean serum IFM levels (Pg/ml) in patients with
measles and skin allergy Mann-Whitney U st 0.0001.
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Figure 2. Mean serum IL-4 levels (Pg/ml) in patients with
measles and skin allergy Mann-Whitney U st 0.003.

IL-4 serum level was detectable in the sera of 87 p
tients with skin-allergy. The amounts of IL-4 inp&-
tients with skin-allergy ranged between 30 and §/frfh
in 26 patients between 10-30 pg/ml and in 3 padient
below 10 pg/ml, but still detectabl®,(0.0001; Fig. 2).
IFN-y level was detectable in only 6 patients with skin-
allergy being lessthan 10 pg/ml. Therefore, 40gesi
suffering from skin eruptions related to measlesevie-
cluded, who showed a macular and maculopapular-(mor
biliform) exanthema. The sera were collected witthi@
2-17 days of development of the rashes. SerumylFN-
levels were detectable in 29 patients. These valge
50-97 pg/ml in 13 patients, 10-50 pg/ml in 12 paise
and less than 10 pg/ml in 4 patients, but stiled&tble
(P, 0.003; Fig. 1). Serum IL-4 levels were detectable
32 measles patients that were below 23 pg/ml, bihg
23 pg/ml in 10 patients and below 10 pg/ml in 22 pa
tients. IL-5 was detectable in patients with messike
mount of which ranged 2-4 pg/ml in 32 patients.

Discussion
Our data showed that in skin-allergies, elevated IL

and IL-5 levels could be found and that IFNvas usu-
ally undetectable. On the contrary, ILI4;5 and
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Figure 3. Mean serum IL-5 levels (Pg/ml) in patients with
measles and skin allergy Mann-Whitney U st 0.444.

especially IFNy levels were increased in measles. Ele-
vated IL-4 and IL-5 levels were in agreement wiith
vitro findings showing that IL-4 and IL-5 can be pro-
duced by different human peripheral T cell in skin-
allergy (8, 13, 14). Determination of IFN{evel was
actually most informative in differentiating theaogy

of skin rashes; it was increased in patients witastes
but not in those with skin-allergies. However, skin
allergy patients did not usually have detectabld-{F
levels, suggesting that even in these immune @acti
which probably involve cytotoxic T cell (15) not gla-
tients with skin-allergies showed elevated cytokink

is possible that the immunostimulation was too weak
increase the cytokines. Alternatively, the cytokieeels
might be only transiently increased and we mighteha
missed optimal timing for cytokine analysis (6).this
study, we chose to compare sera of patients with-me
sles, as this viral disease can be diagnosed tidirby
the determination of anti-measles IgM and causkess
which are clinically indistinguishable from skin-
allergies. The distinct cytokine pattern suggebtt tn
spite of the similar clinical presentation, the immpa-
thogenesis of skin-allergy and measles infectiodifis
ferent (13). IFNy only increased in patients with mea-
sles but IL-4 and IL-5 elevated in both groups af p
tients with skin-allergies and measles. The immrexe
sponse during measles involved early type 1 regmns
with production of IFN predominantly by CRT cells
and CDO, T cells during the rash phase of the illness
During and after rash phase more prolonged increase
was observed in type 2 cytokines IL-4 and IL-5.uBer
IFNy levels were elevated only for 3 days after theeons
of rash (1, % IFNy is produced primarily by CR T
cells and NK cells after stimulation by measlesusir
Measles virus-specific cytotoxic T cells are incaia-
tion during the appearance of measles rashes and pr
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posea role for cytotoxic T cells in virus clearance (13,
15). 3 days after the onset of rashes, another amésrn

of measles virus-induced immunosuppression maytresu
from a shift in cytokine response from a T-helpgret 1
(Th1) immune response in the acute phase of metsles
a predominant Th2 response during convalescenge. In
tial potent Thl response accounts for viral clearance
while the Th2 response supports the development of
measles virus-specific antibody. In addition, IL&h
immunoregulatory and immunosuppressive cytokine, is
elevated for weeks in the serum of measles patidnts

4 down-regulates the synthesis of cytokines, sige®
macrophage activation and T cell proliferation, amd
hibits delayed—-type hypersensitivity responses4 knd
IL-5 induce the differentiation of B cells and pregu
antibody (16-18). Further studies are needed tavsho
whether the determination of cytokine levels isoals
helpful in discriminating other viral diseases wdhéhe
clinical distinction of skin-allergy or viral etiofy is
difficult. In spite of clinical similarity of skirrashes in
patients with viral infections and skin-allergigbey
have distinct cytokine profiles in the circulatidn. the
absence of IFN-levels and the presence of IL-4 and IL-
5 in skin-allergy patients and the presence of {FiN-
patients with measles might be helpful in differating
rashes of different etiologies. Elevated IL-4 aheblin
combination with low IFNy imply a skin-allergy in-
duced exanthema, whereas elevated JFNivels may
point to a viral etiology (6, 13).
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