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A number of reports have been published on the functional changes in bone-marrow
derived cells in psoriatic patient. In some cases, the extent of the change is related to
activity of the disease, and may simply be a consequence of the cutaneous lesions.
However, several groups of workers have found alterations in polymorphonuclear and
mononuclear cell functions which seem to be characteristic of the psoriatic individual,
being independent of the extent (or even the presence) of cutaneous pathology. Wahba et
al. (1) and Michaelsson (2) showed that leucocytes derived from the peripheral blood of
psoriatic patients have enhanced chemotactic responses compared with leucocytes from
healthy subjects. Similarly Kruger et al. (3) observed increased chemotaxis of psoriatic
blood monocytes to lymphokine and bacterial factor while Bar Eli et al. (4) observed
enhanced phagocytosis of labelled bacteria by psoriatic monocytes. They suggested that
this increase is an inherent disorder probably mediated via a decrease in the cAMP/cGMP
ratio.

Mononuclear cells that are present in the tissue component are either lymphocytes or
transformed blood monocytes, i.e. macrophages. Macrophages present in tissues have
characteristics which differ from circulating monocytes (S, 6) and these changes in
function and biochemical characteristics are associated with a maturation or differentia-
tion process. Current evidence that macrophages are altered in psoriatic subjects is
indirect. Molin & Reizenstein (7) reported enhanced uptake of radioactively labelled red
blood cells by the reticuloendothelial system. We have attempted to study macrophages
grown from circulating psoriatic monocytes to see if the hyperactivity of psoriatic neutro-
phils and blood monocytes also occurs in these cells.

MATERIALS AND METHODS

Eighteen psoriatic patients and 23 healthy control subjects (hospital personnel closely matched for
age) were studied. Eight of the patients were female and 10 were male while 10 of the controls were
female and 13 were male. Nine of the patients had minimal skin involvement, e.g. a few small plagues
on the elbows or palmar psoriasis with nail pitting. Eight other patients had widespread skin lesions

while one patient had very severe generalized pustular psoriasis. None of the patients studied had
been receiving oral steroids or immunosuppressive drugs for the last 6 months.

Peripheral blood cell separation and macrophage culture
Fifty ml of blood was collected by venesection and divided into two portions in sterile 30 ml
containers. One tube containing 20 ml of blood was allowed to clot for 2 hours and then centrifuged at
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800%g for 20 min to obtain the serum. The other tube containing 30 ml of blood plus heparin 10 y/ml
was allowed to stand for 2 hours at room temperature. The leucocyte rich plasma was decanted and
differential cell count made. Cell suspension containing 6x 10° mononuclear cells was pipetted into
Leighton tubes containing plastic coverslips and incubated at 37°C in 5% CO, for 30 min. The cells
were then washed with sterile warm phosphate buffered saline (PBS) to remove non-adherent cells.
Two ml of medium 199 (Wellcome) containing 50% autologous serum plus penicillin 100 w/ml and
streptomycin 100 pug/ml were put into the Leighton tubes and incubated for a further 48 hours. By this
time most of the PMN became detached from the coverslip while the monocytes adhered firmly to the
plastic. After washing twice with sterile PBS, 2 ml of medium 199 (plus 50 % autologous serum and
antibiotics) were put in the tube and the cells were cultured for a further 4 days by which time most of
the monocytes had spread and transformed into macrophages (morphological definition). At the end
of 6 days culture, the supernatant was collected and macrophages washed thoroughly before being
removed with 2 ml of Triton X-100 (0.2 %). The cells were disrupted by freezing and thawing and the
cell lysate collected by centrifugation (1200%g). Three Leighton tubes were used for each test.

B-glucuronidase

The amount of g-glucuronidase was determined by incubating 0.1 ml of the ‘Iriton X-100 lysate or the
culture supernatant with 0.1 ml substrate (4 methyl umbelliferyl B D glucuronide) at 37°C for 3 hours.
The reaction was terminated by adding 3.8 ml of glycine buffer pH 10.4 and the product measured
fluorometrically at 446 nm. One unit of enzyme activity is defined as 1 nmole of 4 methyl umbellifer-
one liberated per hour and specific enzyme activity was expressed as units/ug of cellular protein.
Lysozyme

Lysozyme in culture supernatant or cell lysates was quantified by measuring the lysis of Micrococcus
lysodiekticus as determined by a reduction in optical density at 450 nm (8). Specific enzyme activity is
expressed as units per ug cellular protein where one unit is the amount of enzyme which causes a
change in optical density of 0.001 per min.

Lactate dehydrogenase

This was measured spectrophotometrically as described by Bergmeyer et al. (9).

Protein determination

The protein content of 0.1 ml of Triton X-100 cell lysate or culture supernatant was determined by the
method of Lowry et al. (10) using bovine serum albumin as the standard.

Statistical analysis

The results were expressed as mean * one standard deviation and the significance was analysed using
the Student’s t-test.

RESULTS

When cultured for 6 days blood monocytes showed features characteristic of macro-
phages. As shown in Fig. 1 most of the cells have spread extensively with pseudopod
protrusions. About 10%-20% of the cells have 2 nuclei suggesting mitosis has occurred.

Giant cells, both of foreign body and Langhans types, could be seen scattered throughout
the coverslip.

B-glucuronidase release

Intracellular and extracellular levels of B-glucuronidase were measured. Both the release
and cellular content of the lysosomal enzyme were significantly higher in psoriasis than in
controls. As shown in Fig. 2 the mean intracellular and extracellular enzyme levels were
3.47+0.5 and 1.03%0.12 for psoriasis and 3.04+0.5 and 0.86+0.1 for controls. These
differences are statistically significant (p<0.005).

Lysozyme production

As shown in Fig. 3 extracellular but not intracellular levels of lysozyme were elevated in
psoriasis culture. The extracellular enzyme level for psoriasis was 17.33%+1.8 and for
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control it was 15.35+1.51 and this difference is statistically significant (p<0.01). No
significant difference was observed in the intracellular level between psoriatic and control
cultures.

Lactate dehydrogenase (cytoplasmic marker)

There was no significant difference in lactate dehydrogenase level between psoriatic and
control cultures. Cell viability remained high (90%) for the first 7 days of culture, but
decreased sharply after 8 days.

There was no significant difference in macrophage activity between limited and wide-
spread psoriasis, but a particularly high level was found in the one case of generalized
pustular psoriasis.

DISCUSSION

We have demonstrated that macrophages derived from psoriatic monocytes are more
active than those from control monocytes. Psoriatic macrophages produce more j-glucur-
onidase and lysozyme than control macrophages. This hyperactivity of psoriatic macro-
phages in analogous to the enhanced chemotactic and phagocytic activity of psoriatic
neutrophils (1, 2). It seems that in psoriasis there is an intrinsic abnormality which is
expressed in the bone marrow. This has led to the concept that the primary expression of
the ‘psoriatic’ genc is in the monoblast; this is perpetuated in the promonocyte, the
monocyte and finally the macrophage. The precise nature of this defect, although un-
known, is probably manifested by a decrease in cyclic AMP level. Cyclic AMP modulates
polymorphonuclear and mononuclear cell activities and possibly the differentiation of
keratinocytes. It has been shown experimentally that increases in the intracellular level fof
cyclic GMP enhance chemotaxis (11) while increases in the level of cyclic AMP inhibit
chemotaxis and phagocytosis (12). Similarly it has been found that increased intracellular
cyclic AMP reduces lysosomal enzyme release during phagocytosis while increased intra-
cellular cyclic GMP enhances their release (13, 14). Although we did not measure the
levels of cyclic AMP and cGMP in psoriatic macrophages, it seems logical to assume that a
decreased cyclic AMP/cyclic GMP ratio does occur in this cell. similar to the imbalance
between these two cyclic nucleotides found in psoriatic monocytes (15). Thus it is possible
that the hyperactivity of psoriatic macrophages reported here, and the enhanced neutro-
phil and monocyte activities observed by others, together with the excessive epidermal
proliferation found in psoriasis, are caused by a common underlying mechanism.

Finally, although it is apparent that neutrophils., monocytes and macrophages in psori-
asis behave abnormally, the relationship this bears to the proliferative changes in the
epidermis has yet to be elucidated. The possibiliy that the macrophage produces sub-
stances which enhance epidermal cell proliferation as it does for fibroblasts (16) and
vascular tissue (17) cannot be discarded.
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