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Development of Steroids
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Fig. 5. Changes in plasma cortisol in volunteers of budesonide (BUD, Preferid®), hydrocortisone 17u-butyrate (HCB,
Locoid®) and betamethasone 17a,21-dipropionate (BDP, Diproderm®) ointment preparations as percentage of basal mean
value after three nights of occlusion (A) and after two nights of occlusion with Diproderm® (B). Starting values for plasma
cortisol were taken and are marked in A and B with SEM values (day 0). Underlined days indicate treatment days (11).






















































creams are becoming available: they are more emol-
lient than normal creams and much more pleasant to
use than ointments.

Flurandrenolone tape is useful for necrobiosis li-
poidica, lichen simplex and warty epidermal naevi.

Where allergic contact dermatitis is suspected an
ointment base of white soft paraffin should be cho-
sen. Lanolin, preservatives, the steroid itself, fra-
grance and rarely the waxes and emulsifiers are re-
sponsible for allergic reactions. MIMS lists the sensi-
tizers in topical steroids.

Cost

The difference between the highest and lowest cost
preparations in the potent group is around fourfold in
the UK. Use of 100 g per week of the least compared
with the most expensive preparation would save £ 400
per year, equivalent to 3 days in an NHS-hospital in
the UK. Hydrocortisone is approximately half the
price of the cheaper potent agents. Combination
products are invariably expensive. Cost is a useful
discriminator between equivalent topical steroids
when other factors have been duly considered.

Psychological factors

The reasoning behind a therapeutic decision may well
not be suited for precise analysis but some identi-
fiable influences on dermatological thinking follow.

The pharmaceutical company has a high profile
with the dermatologist. It supports research, meet-
ings, travel and the literature has a good scientific
ring. On the other hand, it may be counterproductive
to be asked to entertain a change in a lifetimes’ pre-
scribing habits because there is a need to promote a
new drug.

A preparation may be seen to be superior on theo-
retical grounds, for example improved topical to sys-
temic effect (17).

‘Buy British and put a Swede out of a job!” Tt is
unknown how often this reason enters a serious ther-
apeutic decision.

As in all branches of medicine it is preferable to
have mastered the correct use of a few drugs than to
be an apprentice with all of them.
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NEUTROPHIL ACTIVATING FACTORS
(INTERLEUKIN-8)

A new group of cytokines being chemotactic for neu-
trophils was recently described by several investiga-
tors and named monocyte chemotaxin, neutrophil
activating factor, neutrophil activating peptide, and
monocyte derived neutrophil chemotactic factor (57~
60). According to the present cytokine nomenclature
it has been proposed to call this mediator interleu-
kin-8. The mature functional protein has a molecular
weight of 6.5 kD and was found to be similar to previ-
ously characterized mediators such as human platelet
factors: B-thromboglobulin, platelet factor 4, interfe-
ron vy inducible protein, Rous sarcoma virus (v-src)
inducible protein and is completely identical with a
previously described 3-10C cDNA (3). Moreover,
interleukin-8 appears to be similar to recently de-
scribed murine macrophage derived inflammatory
proteins which have been shown to be chemotactic
and to activate polymorphonuclear neutrophils (61).

Interleukin-8 only affects neutrophils via interac-
tion with a specific surface receptor (62). It has been
shown to be strongly chemotactic for polymorphonu-
clear neutrophils, to increase cytosolic free Ca’**, to
activate respiratory burst and to induce granule exo-
cytosis (58-60). In addition of being able to activate
neutrophils interleukin-8 recently has been shown
under certain conditions to function as a chemoat-
tractant for T-lymphocytes (63). In vivo, upon i.v.
injection interleukin-8 induces granulocytosis rapidly
and when injected into the skin it causes an early local
inflammatory reaction (57). The production of in-
terleukin-8 was primarily thought to be restricted to
monocytes, which only upon stimulation with lipopo-
lysaccharide, mitogens, interleukin-1 or tumor necro-
sis factor-a produced this cytokine (57-60, 64). Re-
cent findings, however, indicate that several similar
polymorphonuclear neutrophil activating factors are
also synthesized and released by various different
cells such as endothelial cells (65), dermal fibroblasts
as well as keratinocytes (66, 67). Since both interleu-
kin-1 and tumor necrosis factor-« are potent inducers
of interleukin-8, they are indirectly causing polymor-
phonuclear neutrophil infiltration via induction of
chemotactic interleukin-8 as well as intercellular ad-
hesion molecule-1 (48, 59, 60). Moreover, T-cell de-
rived cytokines such as interferon y have been dem-
onstrated to be potent inducers of keratinocyte in-
terleukin-8 expression (68). The relationship of in-
terleukin-8 and previously characterized monocyte or
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epidermal cell derived granulocyte activation media-
tors responsible for the stimulation of oxidative me-
tabolism of neutrophils is not yet completely clear.
However, they partly appear to be related to granulo-
cyte/macrophage colony stimulating factor which also
has neutrophil activating capacities (69). The produc-
tion of neutrophil attracting and activating cytokines
including granulocyte/macrophage colony stimulat-
ing factor, interleukin-1, tumor necrosis factor-« and
interleukin-8 by epidermal cells suggest a regulatory
role of keratinocytes in the pathogenesis of skin dis-
eases characterized by an infiltration of neutrophils.

COLONY STIMULATING FACTORS

The family of the colony stimulating factors consists
of four major species: interleukin-3, granulocyte/
macrophage colony stimulating factor, granulocyte
colony stimulating factor and macrophage colony
stimulating factor. Interleukin-3 (also termed multi-
colony stimulating factor) and granulocyte/macro-
phage colony stimulating factor stimulate the pro-
liferation of multilineage colonies containing granu-
locytes, monocytes, megakaryocytes and erythro-
cytes. Granulocyte colony stimulating factor mainly
induces colonies of neutrophils and macrophage colo-
ny stimulating factor primarily causes monocyte colo-
ny formation (70). For the generation of mature
erythrocytes in addition to granulocyte/macrophage
colony stimulating factor or interleukin-3 erythro-
poietin is required (71).

The cellular source of colony stimulating factors is
not restricted to immunocompetent cells since it be-
came clear that many different cell types are able to
produce mainly the non-lineage specific colony
stimulating factors: interleukin-3 and granulocyte/
macrophage colony stimulating factor. Normal cells
constitutively do not produce high amounts of colony
stimulating factor, however, upon stimulation with
tumor promotors endotoxin, or cytokines such as
interferon, interleukin-1, or tumor necrosis factor-a,
monocytes, endothelial cells or fibroblasts express
high levels of granulocyte and macrophage colony
stimulating factor mMRNA, but no message for granu-
locyte/macrophage colony stimulating factor. In con-
trast, normal T-cells produce high levels of granulo-
cyte/macrophage colony stimulating factor mRNA
and low levels of interleukin-3 mRNA, but no mRNA
encoding for granulocyte or macrophage colony
stimulating factor (70, 72).






factor-p stimulates the expression of fibronectin and
collagens in fibroblasts, it promotes chondrogenesis
and epithelial cell differentiation in vitro, and blocks
adipogenesis, myogenesis and hematopoiesis (83).

Transforming growth factor-p has also been detect-
ed in activated T-cells and macrophages, and recently
it became evident that transforming growth factor-
significantly blocks interleukin-1 as well as interleu-
kin-2 activity (87, 88). Transforming growth factor-{32
also inhibits selectively early hematopoietic progen-
itor cell growth and differentiation (89). Moreover, a
keratinocyte derived mediator blocking mixed leuko-
cyte reaction called keratinocyte lymphocyte inhib-
itory factor recently appeared to be closely related to
transforming growth factor-B (90). These findings in-
dicate that transforming growth factor-f exhibits po-
tent immuno-inhibiting capacities and thereby may
participate in the downregulation of the epidermal
immune response.

In addition to transforming growth factors it was
demonstrated that keratinocytes and epidermoid car-
cinoma cell lines when ultraviolet irradiated or treat-
ed with phorbol myristate acetate produce a cytokine
which upon i.v. injection into mice blocked the in-
duction of contact hypersensitivity to potent sensitiz-
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ing agents in the recipient animals (91). This factor
exhibits a molecular weight between 20-40kD and
appears to be distinct from other immunomodulators
such as prostaglandins, leukotrienes and urocanic
acid, a soluble compound located in the stratum cor-
neum which has been suggested to be a photoreceptor
for immunosuppression (92). There may be some
similarity to a recently observed transferable serum
suppressor factor found in ultraviolet-light-exposed
mice, which induces suppression of contact hypersen-
sitivity via generation of T-suppressor cells (93). Epi-
dermal cell-contra-interleukin-1 is another recently
observed immunosuppressive cytokine released by
murine keratinocytes upon ultraviolet exposure or
stimulation with phorbol myristate acetate (94). Par-
tially purified epidermal cell-contra-interleukin-1
blocks both natural and recombinant interleukin-1
specifically, exhibit a molecular weight of 40kD and
an isoelectric point of 8.8. Epidermal cell-contra-
interleukin-1 does not inhibit interleukin-2 or -3 activ-
ity and does not block the spontaneous proliferation
of different cells and cell lines, thus excluding a toxic
effect (94).

The production of epidermal cell-contra-interleu-
kin-1 does not seem to be an in-vitro phenomenon
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Fig. 4. Effect of ultraviolet-B irradiation on serum levels of contra-interleukin-1. Shaved balb/c mice were exposed to
ultraviolet-B irradiation (1 10*J/cm?). HPLC-gel filtration fractions (40kD) of serum obtained prior to ultraviolet
irradiation and 3, 6, 12, 24, 48 and 72 hours post ultraviolet irradiation were tested for interleukin-1 inhibitory activity in the
thymocyte co-stimulator assay after addition of 1 U/ml rh-interleukin-1. Results were expressed as inhibitory units.
















































tivity effector cells, memory T-cells specific for the
hapten involved will be induced. Re-stimulation then
will bring these memory T-cells into immunoblastoid
stages, resulting in the production of even more de-
layed hypersensitivity effector T-cells.

Unfortunately, the results obtained in rodents can-
not easily be applied to the human model of delayed
hypersensitivity. There are two major and obvious
differences between the skin immune systems of ro-
dents and man. First, the elicitation of allergic contact
dermatitis in sensitized rodents, more specifically in
guinea pigs and mice, results in the establishment of a
mixed cutaneous infiltrate consisting of T-cells,
monocytes, basophils and neutrophils. Although itis
difficult to find literature on this subject, the presence
of especially neutrophils within the inflammatory in-
filtrate of elicitation reactions in rodents may be very
prominent (3). This acute inflammatory response
fades away within a few days. In man, however, the
elicitation of allergic contact dermatitis results in the
establishment of an infiltrate mainly consisting of
T-cells with small numbers of dendritic cells, eosi-
nophils and monocytes/macrophages, but virtually
without neutrophils (4). This response of the human
skin immune system to elicitation has a natural histo-
ry of approximately 6 weeks, which s the time needed
for the dermatitis to resolve.

In addition to this major difference in the immuno-
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histopathology and course of allergic contact derma-
titis, the skin immune system of mice and man differ
in the actual presence of an intra-epidermal subset of
T-cells. In normal mouse skin, dendritic epidermal
T-cells expressing the gamma/delta type of T-cell re-
ceptor form a major cellular constituent (5. 6). In
man, however, this T-cell subpopulation is extremely
rare and its actual frequency is so low that these cells
are only rarely present in an unselected epidermal
specimen (7-9). The function of the gamma/delta
T-cell receptor bearing T-cell subpopulation is at
present still a mystery. However, data obtained in
studies of allergic contact dermatitis in mice, where
epidermal cell preparations have been used, need
re-appraisement.

LANGERHANS CELLS AND THE INDUCTION
OF SENSITIVITY

In man as well as in rodents, epidermal Langerhans
cells play a central role during the sensitization stage.
These antigen presenting dendritic cells, loaded with
environmental haptens, continuously leave the epi-
dermis through the lymph vessels and, upon arrival in
the paracortical T-cell areas of the skin draining
lymph nodes, they differentiate into interdigitating
cells (Fig. 1).

Langerhans cell

~
Indeterminate

— Epidermis
Lymph node

Paracortical
T-cell area

Interdigitating

i:. }w veiled cell

cell
@ Le-precursor
Blood vessel

Afferent
lymph vessel

B-cel@

— Papillary follicle

dermis

Fig. 1. Differentiation stages of dendritic cells of the skin immune system. In the present view, bone marrow derived blood
borne cells enter the papillary dermis as indeterminate cells, they then differentiate within the epidermal micro-environment
into Langerhans cells and continuously leave the epidermis as veiled cells, reaching the paracortical T-cell areas of the lymph
nodes through afferent lymph vessels. Within the skin-draining lymphoid tissues these dendritic cells then differentiate into
interdigitating cells. With permission from Elseviers Science Publishers, Cambridge, U.K. (1).






need to be developed. Finally, more detailed under-
standing of the molecular biology of sensitization
might perhaps lead to the introduction of methods
that can re-introduce a state of tolerance for the hap-
ten(s) in a patient with allergic contact dermatitis.
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2147 patients (10). It was found that the age at which
psoriasis first begins varies considerably. Interesting-
ly two peaks for age of onset could be identified in
both men and women. One group of patients, consist-
ing of nearly 75% of the total patient cohort, showed
an age of onset of 16 (females) and 22 (males) while a
second group showed an age of onset with a peak at 56
years. Both patient groups demonstrated a Gaussian
distribution and proved to be distinct with an overlap
of approximately 15% (between 46 and 51 years of
age).

In the same study class I antigens were determined
in over 100 patients of both groups and it was found
that the Cw6 haplotype was predominantly present in
the patient group with an early onset. On the other
hand, such Cw6 linkage was nearly absent in patients
with a late onset of the disease. It was noted also that
the disease was following a more severe course in
patients with early onset plus Cw6 as compared to
patients with a late onset. These findings led to the
conclusion that there exist two distinct types of non-
pustular psoriasis, namely type I demonstrating early
onset together with human leukocyte antigen Cw6
and type IT without such associated findings (10).

It is interesting to note that a bimodal age of onset
curve as seen in our patient group has been previously
observed by several authors (6, 11, 12). Also, the
presence of human leukocyte antigen Cw6 in patients
with an early onset of psoriasis was suggested (13, 14).
Thus our study revealed that there are indeed two
patient cohorts which can be distinguished by several
parameters.
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Recently we have been able to add further data on
human leukocyte antigen typing in early and late
onset psoriasis (Henseler and Christophers, in prep-
aration). In this study 256 patients were investigated
for a total of 46 class T antigens. By plotting age of
onset again bimodality was seen and as before the
majority of our patients demonstrated early onset
around the second decade of life (Fig. 1). Patients
under 40 years of age again were significantly more
often Cw6 positive (73.8%) when compared to pa-
tients with a late onset (22.8%) (15).

Further, a high frequency of additional antigens
was present in type I psoriasis; B13, Bw57 and to a
lesser extent A2. In type II the latter two were com-
pletely absent so that linkage disequilibrium for these
haplotypes relates to type I. The antigens seen in type
II (late onset, Cw6 negative) were B27 (25.8%) and
Cw2 (27.3%) (Table I).

It is noteworthy that because of the human leuko-

Table 1. Human leukocyte antigen typing and relative risk
(RR) in patients with early and late onset psoriasis (n = 256).

=40 years of age  >40 years of age  Normal
% RR % RR
Cwb 73.8 11.0 315 1.8 20.4
B13 343 1.7 9.1 1.5 12.3
Bw57  29.7 6.4 12.1 2.1 6.2
Cw2 11.6 23 273 6.4 55
B27 7.6 0.7 25.8 3.1 10.1
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Fig. 1. Age of onset (per cent distribution) in 256 patients with psoriasis. Two patient cohorts can clearly be distinguished
with age of onset peak at 25 and 60 years (males) and 17 and 63 years of age (females). Data from (15).
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