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Leukotriene B4-like material in scale of psoriatic skin
lesions
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1 Acidic lipid extracts of scale from the lesions of the skin disease, psoriasis, were purified by
straight phase high performance liquid chromatography (h.p.l.c.). Assay of fractions by an agarose
microdroplet chemokinesis method showed the presence of biologically active material that co-

eluted with standard leukotriene B4 (LTB4).
2 LTB4-like chemokinetic activity was also detected in fractions collected on reversed phase
h.p.l.c. of psoriatic scale extracts that were initially purified by straight phase h.p.l.c.
3 No LTB4-like activity was detected after similar purification of scale obtained by abrasion of
large areas of normal skin.
4 The LTB4-like material found in extracts of psoriatic scale may play a role in the pathogenesis of
the neutrophil infiltrate which characterizes psoriasis.

Introduction

The common chronic skin disease, psoriasis, is
characterized by epidermal proliferation and inflam-
matory changes, including intraepidermal neutrophil
infiltration which has been reported to be one of the
earliest events in the evolution of lesions (Chowaniec
et al., 1981). The generation of neutrophil chemoat-
tractants within the epidermis may be important in
the induction of this neutrophil infiltrate. Several
lipoxygenase metabolites of arachidonic acid exhibit
chemotactic activity towards neutrophils in vitro,
leukotriene B4 (5S, 12R-dihydroxy-6, 14-cis-8, 10-
trans-eicosatetraenoic acid, LTB4) being the most
potent (Turner et al., 1975; Goetzl & Sun, 1979;
Palmer et al., 1980). The presence of biologically
active amounts of LTB4- and monohydroxyeicosa-
tetraenoic acid (monoHETE)-like material in fluid
from chambers attached to abraded psoriatic skin
lesions has been reported (Brain etal., 1982; 1983a).
In addition several monoHETE compounds have
been conclusively identified by gas chromatography-
mass spectrometry (g.c.-m.s.) in extracts of chamber
fluid and superficial scale from lesional psoriatic skin
(Camp et al., 1983). The present paper concerns the
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analysis of scale samples from psoriatic lesions and
from the skin of normal volunteers for LTB4-like
material.

Part of this work has been communicated to the
British Pharmacological Society (Brain et al.,
1983b).

Methods

Volunteers

Volunteers were patients with untreated plaque
psoriasis or healthy Institute staff receiving no medi-
cation. Volunteers had given informed consent, and
the project was approved by the Institute Ethical
Committee. The surface of psoriatic lesions or the
entire back of each normal volunteer was gently
abraded with a scalpel blade, and the samples so
obtained were stored at - 20°C.

Sample purification

In preliminary experiments, 4 lesional psoriatic scale
(150-160mg) and 5 normal skin scale (10-70mg)
samples were each added to 6 ml ethyl acetate and
6 ml 0.1 M sodium acetate buffer, pH 3.5 and vortex-
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mixed. After centrifugation and removal of the upper
organic phase, two further partitions with ethyl ace-
tate were carried out. The organic phases were
pooled, evaporated and vacuum desiccated. To re-
move non-polar material, the residue was partitioned
between 4 ml n-heptane and 3 ml methanol. The
upper phase was discarded, the lower layer evapo-
rated, and the residue subjected to straight phase
high performance liquid chromatography (h.p.l.c.).
In this system a Nucleosil 50-5 lum silica column
(25 cm x 4.9mm i.d.) was eluted with hexane/
propan-2-ol/ methanol/acetic acid (88:7:5:0.1, by
vol.) at lmlmin-1. Effluent fractions (lml) were
collected, evaporated and the residues redissolved in
0.3 ml Eagle's Minimal Essential Medium (MEM)
buffered to pH 7.4 with 30 mM N-2-
hydroxyethylpiperazine - N'-2-ethanesulphonic acid
(HEPES) buffer. The chemokinetic activity of each
fraction, and a ten-fold dilution, was determined by
using an agarose microdroplet chemokinesis method.
Four samples (each of 75 mg) of lesional psoriatic

scale were then further purified by consecutive
straight and reversed phase h.p.l.c., as follows. Acidic
lipids in each scale sample were extracted into ethyl
acetate as described above, and, following evapora-
tion, each organic residue was partitioned between

a

2 ml 0.1 M sodium phosphate buffer, pH 8.5, and 2 ml
1-chlorobutane.Monohydroxy fatty acids and less
polar material are preferentially soluble in the
chlorobutane layer whilst LTB4 and more polar ma-
terial remain in the aqueous phase. After a further
partition with 2 ml 1-chlorobutane, the aqueous layer
was acidified by addition of 2 ml 0.1 M sodium acetate
buffer, pH 3.5, and extracted 3 times with 4 ml ethyl
acetate. The pooled ethyl acetate phases were evapo-
rated, vacuum desiccated and subjected to straight
phase h.p.l.c. as described above. For each sample, a
fraction co-eluting with standard LTB4 was collected,
evaporated and re-purified by reversed phase h.p.l.c.
on a Spherisorb S5ODS column (25 cm x 4.9mm i.d.)
eluted with methanol/water/acetic acid (80:20:0.01,
by vol.) at 1 ml min- . Fractions (1 ml) were col-
lected, evaporated and redissolved in 0.3 ml MEM
for assay of chemokinetic activity. The profile of
biological activity was compared with that in four
75 mg samples of normal scale purified in an identical
manner. In order to obtain the required amount of
normal scale, material from a number of volunteers
was pooled. To ensure that there was no contamina-
tion of biological samples with standard LTB4, frac-
tions (1 ml) with elution times similar to LTB4 were
collected, evaporated and assayed for chemokinetic
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Figure 1 Chemokinetic activity in extracts of psoriatic scale (150 mg) after purification by straight phase h.p.l.c.
The results of two experiments (a and b) are shown. Each h.p.l.c. fraction was evaporated and redissolved in 0.3 ml
MEM. The profiles shown were obtained when ten fold dilutions were assayed for chemokinetic activity. Activity has
been expressed as the distance moved by PMNs less random movement in the presence of MEM alone. The mean of
duplicate observations is given for each h.p.l.c. fraction. Elution times of standard 12-HETE (X), 5-HETE (Y) and
LTB4 (Z) are given.
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activity, after blank injection of h.p.l.c. solvent. This
procedure was performed after each injection of
standard LTB4, before purification of scale extracts.

Further characterization of LTB4-like material in
psoriatic scale was achieved by obtaining an ethyl
acetate extract of bulked scale (500 mg) as described
above. The organic residue was partitioned between
n-heptane and methanol, and the evaporated
methanol phase purified by the straight phase h.p.l.c.
system described above. A fraction corresponding to
the elution time of standard LTB4 was collected,
evaporated, vacuum desiccated and stored in
methanol. A portion of the sample was evaporated
and redissolved inMEM and the chemokinetic activi-
ty determined. The remaining methanol solution was
then evaporated and sufficient MEM added to give
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biological activity corresponding to that of
2.9 x 10-M LTB4. Appropriate dilutions were
made and the dose-response curve thus obtained was
compared with that of standard LTB4
(8.9 x 10-11_2.9 x 10-9M; 3-96 pg per well) in the
same assay.

Chemokinesis assay

Chemokinetic activity for human peripheral blood
polymorphonuclear leucocytes (PMNs) was assayed
by the agarose microdroplet chemokinesis method
(Smith & Walker, 1980). Chemokinetic activity has
been expressed as the distance moved by PMNs
(mm) or as LTB4 equivalents when h.p.l.c. fractions
co-eluting with standard LTB4 were assayed against
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Figure 2 Chemokinetic activity in reversed phase h.p.l.c. fractions after preliminary purification of two psoriatic
scale extracts (a and b) and two normal scale extracts (c and d) by straight phase h.p.l.c. Each fraction was
evaporated, redissolved in 0.3 ml MEM and assayed without further dilution. Activity has been expressed as the
distance moved byPMNs less random movement in the presence ofMEM alone. The mean of duplicate observations
is given for each h.p.l.c. fraction. Arrows show the elution times of standard leukotriene B4.

1
FT_

1
-



316 S.D. BRAIN etal.

standardLTB4(3.0 x 10-l'-3.0 x 10-9M; 1-100pg
per well).

Materials

Organic solvents, 12-HETE, 5-HETE and materials
used in the agarose microdroplet chemokinesis assay
were obtained as described (Camp et al., 1983) ex-
cept for Indubiose A37 (Uniscience, London, U.K.).
LTB4 was a gift from Dr J. Rokach, Merck Frosst,
Point-Claire Dorval, Canada. 1-Chlorobutane
(h.p.l.c. grade) was obtained from Fisons, Lough-
borough and all other reagents from B.D.H., Poole.

Results

After purification of 4 lesional psoriatic scale samples
(150-160 mg) by straight phase h.p.l.c., chemokine-
tic activity was measurable in fractions co-eluting
with standard LTB4 and the two monohydroxy fatty
acids, 12-HETE and 5-HETE, which are poorly
separated by this system. Figure 1 shows two rep-
resentative h.p.l.c. profiles. Assay of the active ma-
terial in h.p.l.c. fractions co-eluting with LTB4
against standard LTB4, revealed that the 4 psoriatic
scale samples contained a mean of 435 pg LTB4
equivalents per 100 mg scale (range 180- 800 pg per
100 mg). These values have not been corrected for
losses incurred during purification. The presence of
chemokinetically active amounts of monoHETE-
like material in straight phase h.p.l.c. fractions of
psoriatic scale is also demonstrated in Figure 1, and
agrees with published data (Hammarstrom et al.,
1975;Camp et al., 1983). The 5 normal scale samples
(10-70 mg) were purified by straight phase h.p.l.c.
and the evaporated fractions redissolved in 0.3 ml
MEM. Assay of each fraction without further dilu-
tion led to variable profiles of chemokinetic activity,
and where active material was seen to elute in the
region of LTB4 (in 3 out of 5 samples) broad peaks
were obtained which lacked the discrete shape of
those seen on purification of psoriatic samples.

In order to clarify whether the chemokinetic activi-
ty in normal scale could be attributed to LTB4-like
material, 4 samples (75 mg each) were extracted,
partitioned and purified by the 2 h.p.l.c. systems
described. Effluent fractions from the second h.p.l.c.
system contained no significant chemokinetic activi-
ty. In contrast, 4 psoriatic scale samples (75 mg each),
when purified by the same two h.p.l.c. systems, all
contained LTB4- like material. Representative pro-
files of biological activity are shown in Figure 2.
When the active fractions were assayed against stan-
dard LTB4 the mean value of LTB4 equivalents per
100 mg scale was calculated to be 353 pg (range
188-712 pg).

1 5r-

E
-1 25
c

E
a1)
0
E 10O
.4_1

co

a) 0 75
_C
0

Dilution
32 16 8 4 2 0
r

5xlo 11 5 10 5s10 "

LTB4 conc. (M)

Figure 3 Dose-response curves to standard leukot-
riene B4 (LTB4, 8.9 x 10-II to 2.9 x 10-9 M, 0) and the
LTB4-like material obtained on purification of psoriatic
scale extracts by straight phase h.p.l.c. (A). The con-
centration of standard LTB4 is given on the lower hori-
zontal axis and the dilution of LTB4-like material from
psonatic scale on the upper horizontal axis. Results are
expressed as mean (n = 4) with s.e.mean shown by verti-
cal lines.

After purification of a bulked psoriatic scale sam-
ple (500 mg) by straight phase h.p.l.c. and assay of
dilutions of the fraction co-eluting with LTB4 for
chemokinetic activity, as described, a log dose-
response curve closely resembling that of standard
LTB4 was obtained (Figure 3). Similar results were
obtained in a second such experiment.

Discussion

Straight phase h.p.l.c.-purified extracts of lesional
psoriatic scale were shown to contain biologically
active amounts of both LTB4- and monoHETE- like
material (Figure 1). Chemokinetic activity co-eluting
with LTB4 was also present after purification of
psoriatic scale extracts by 2 consecutive h.p.l.c. sys-
tems (Figure 2a and b). Further evidence for the
presence of a compound with similar biological prop-
erties to LTB4 in psoriatic scale was provided by the
close similarity between the dose-response curve
generated by such material in straight phase h.p.l.c.-
purified scale extracts, and that generated by stan-
dard LTB4 (Figure 3).
The identity of the material causing the variable

chemokinetic activity in straight phase h.p.l.c. frac-
tions of normal scale extracts has not been deter-
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mined. When normal scale was subjected to partition
and purification by the two h.p.l.c. systems described,
no chemokinetic activity co-eluting with standard
LTB4 was found (Figure 2c and d). This is in contrast
to the results obtained with psoriatic scale where
LTB4-like material was observed consistently after
both straight phase h.p.l.c. and straight phase fol-
lowed by reversed phase h.p.l.c. We have therefore
concluded that normal scale does not contain signific-
ant amounts of LTB4.
The presence of LTB4-like material in extracts of

lesional, but not normal scale is consistent with the
possibility that this material plays a role in the
pathogenesis of the psoriatic neutrophil infiltrate.
These results support the previous finding of LTB4-
like material in extracts of chamber fluid from ab-
raded psoriatic lesions (Brain et al., 1982; 1983a).
Topical application of 5-500 ng LTB4 to the skin of
human volunteers produces localized erythema and
swelling, and histological examination shows in-
traepidermal neutrophil microabscesses with some
similarities to those seen in acute pustular psoriasis

(Camp et al., 1984). Neutrophils are however capa-
ble of producing LTB4 upon stimulation (Borgeat &
Samuelsson, 1979), and it is not yet clear whether the
release of LTB4-like material in psoriatic lesions is a
primary phenomenon or occurs after neutrophils
have infiltrated the skin. In addition, the structure of
the LTB4-like material found in extracts of psoriatic
scale has, as yet, not been confirmed as being identi-
cal to that of authentic LTB4 by physicochemical
methods such as g.c.-m.s. Analysis by ultraviolet
absorbance spectrophotometry or g.c.-m.s. requires
relatively large amounts of material; experiments
using the latter technique are however in progress.
Determination of the exact role of the LTB4-like
material in psoriasis must await its structural identifi-
cation, and the availability of specific lipoxygenase
inhibitors or receptor antagonists.
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