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Phagocytosis by Mast Cells in Urticaria pigmentosa 
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Mast cells with endocytic and autophagic vacuoles werc observed in a biopsy from a lesion 
of urticaria pigmentosa. In several areas of the specimen the mast cells revealed the typical 
morphology of mast cells which have released low molccular weight mediators. but this 
phenomenon did not seem to be correlated morphologically 10 the phagocytic activity of 
the mast cells. Some mast cells contained giant granules with a normal as well as an 
abnorma! substructure. (Received January 16, 1984.) 

P. G. K.riiger, lnstitute of Anatomy, PKI. University of Bergen, Årstadveien 19, 5000 
Bergen, Norway. 

Since the observation of Padawer & Fruhman (I) that rat mast cells may engulf zymosan 
particles in vivo the rat peritoneal mast cell has been classified nmong cells with a certain 
phagocytic capacity (2, 3. 4, 5, 6, 7). So far, however, the observations on phagocytosb by 
mast cells have been restricted to the rat mast cell. In exarnining skin biopsies from a 
patient with urticaria pigmentosa, mast cells containing phagocytic inclusions were ob
served. 

PATIENT, MATERIALS AND METHODS 

Over a period of 2 years a 3I-year-old male had developed widespread brown maculopapules. 2 to 4 
mm in diameter, diagnosed as urticaria pigmentosa. Two 3 mm punch biopsies were taken of 
maculopapules after subcutaneous xylocain anesthesia in the upper part of the scapular region. The 
biopsies were immediately fixed at room temperature in 2 % glutaraldehyde in 0.1 N cacodylate buffer 
(pH 7.4) to which was added 0.1 mM CaCl2. Postfixation was performed in I� 0s0. in the same 
buffer. The specimens were dehydratcd in gradcd ethanol and propyleneoxid and embedded in Epon
Agar. The specimens werc sectioncd into semithin and ultrathin sections using glass knives or a 
diamond knife. Semithin sections were stained in 0.1 o/c toluidine blue and viewed in a Leitz light 
microscope. The ultrathin sections were contrasted in uranylacetate and lead citrate and viewed m a 
Phillips EM 300 electron microscope. 

RESULTS 

Mast cells were plentiful in most parts of the dermis except for the upperrnost part or 
straturn papillare. Most of the mast cells had a normal ultrastructure with a few mitochon
dria, occasionally a centriole, some endoplasmic reticulum and a variable amount of 
microvilli (microridges). The mast cell granules varied in structure. Normal electron-dense 

granules with a crystalline-like, filamentous or scroll-like substructure were frequently 
observed. In a great proportion of the mast cells. however. granules with a central dense 
core or peripheral dense granular material altemated with an electron-lucid fiJamentous or 
particulated material (Figs. I, 2 and 3). 

In several mast cells giant granules were observed. They seemed to be granular 
aggregates with a particulated substructure (Fig. 2 a), although some of thcse giant 
granules had a lamellated or scroll-like substructure (Fig. 2 b). In some areas of the 
specimen, most mast cells possessed altered granules in ce\lular vacuoles (Fig. 3). In one 
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Fig. I. The mast cells have granules with 

peripheral areas showing dense granular 

material (➔) alternating with electron lucid 

material (■). x 10 260. 

of the biopsies phagocytic vacuoles were observed within a minority of the mast cells. The 
contenl of the vacuoles could be identified as remnants of granular cells (Figs. 4 and 6). 

Within some of the phagocy1ic vacuoles remnants of mast cells could be observed (Figs. 4 
and 5). In a few instances the vacuolcs containcd highly decomposed remnants of cells 
(Fig. 6b). 

DISCUSSION 

Mast cells with endocytic as well as autophagic vacuoles were observed in one of two 

biopsies taken from a patient with urticaria pigmentosa. Phagocytosis has not been 
reported in other studies on urticaria pigmentosa (8. 9). Phagocytic activity of mast cells 

Fig. 2. Giant mast cell granules with a particulated or a lamellated substructure. x 16000. 
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Fig. 3. Mast cell with altered granules within intracellular vacuoles (□). x9120. 

Fig. 4. Mast cells with endocytic (=>) as well as autophagic (-+) vacuoles containing remnants of 
granular cells. X6384. 
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Pig. 5. Mast cells witb pbagocytic vacuoles containing remnants of mast cells (probably autophagic 
vacuoles) (➔). x6 384. 
Pig. 6. Endocytic vacuoles with remnants of a granular cell (a) and a highly decomposed cell (b). (a) 

x I 1172, (b) xl0260. 
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may not be linked to urticaria pigmentosa. In three biopsies from another patient (33-year

old male) with the same disease, no mast cells were observed with phagocytic vacuoles 

(unpublished results). Some of the phagocytic vacuoles observed were probably autopha
gic, as in the cells with remnants of mast cells (Figs. 4 and 5). 

It has been reported that rat mast cells release mediators such as histamine, ,8-glucuroni

dase and an eosinophilic chemotactic factor <luring phagocytosis (6). In the present 

investigation, a majority of the mast cells in certain areas had morphological signs of 

mediator release: altered granules within cellular vacuoles (10, 11, 12, 13). This confirms 
observations by others that mast cells in urticaria pigmentosa can regularly release 

mediators (8). It seems, however, that the release of mediators is not linked to phagocyto

sis, since there was no correlation between mediator release as observed morphologically 

and the mast cell content of phagocytic vacuoles in this patient. This is in agreement with 

the opinion of others that phagocytosis by mast cells in rats is not associated with the 

release of low molecular weight mediators from the cells (5). 

An observation of giant granules in mast cells from a patient with urticaria pigmentosa 

has been reported and the giant granules had an atypical morphology (9). In the present 
patient, the same type of giant granules were observed, representing fusions of mast cell 

granules with particulated substructure. Although most of the giant granules observed 
were of this atypical morphology, sorne of them had a Jamellated substructure which has 
been described as typical of human mast cell granules (14). 
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