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Effect of the pollen season on nasal
mast cells

The number of pollen grains necessary to produce rhinitis in patients with
hay fever decreases as the pollen season progresses-a phenomenon known
as nasal priming and usually attributed to an increase in the non-specific

reactivity ofthe nasal mucosa. ' A similar effect could result from an increase,
particularly in the superficial epithelial cell layer, in the number ofmast cells
sensitised by specific immunoglobulin E against grass pollen. We studied the
effect of the pollen season on the total number of mast cells in the nasal
mucous membrane and the proportion present in the epithelium.

Subjects, methods, and results

Eight volunteers (six women, two men; mean age 32) all had at least a five year
history of rhinitis during only the grass pollen season. The results of skin
prick tests were positive (weal >3 mm) with group B2 mixed grass pollen
2-5% weight/volume and negative with* Dermatophagoides pteronyssinus
1-2% weight/volume (Bencard, Brentford, United Kingdom). They did not take
any drugs for their rhinitis during the grass pollen season (May-August).
Informed consent was obtained from all volunteers for this study, which had the
approval of the district ethical committee.

Nasal biopsy samples about 4 mm3 in size were obtained from the inferior
turbinate with modified Grunwald punch biopsy forceps five minutes after the
topical application of 10% xylocaine. Samples were obtained from all volunteers
in July 1985 at the height of the grass pollen season, in October after the season,
and in January 1986 in midwinter. The coded biopsy samples were fixed in
Carnoy's solution and stained with a-napthol AS-D chloracetate esterase stain
(Sigma). The area of the whole section was measured by planimetry. Each mast
cell was counted and the number of mast cells per mm3 of nasal tissue calculated.
Statistical analysis was byWilcoxon's signed rank test and Student's paired t test.
The table shows the total number of mast cells per mm3 of nasal mucous

membrane for each of the volunteers in July, October, and January. Not only was
there an increase in the total numbers ofmast cells in both the epithelium and the
lamina propria in July 1985 compared with October but there was also a
significant increase in the proportion of mast cells present in the epithelium in
July 1985 compared wiih January 1986 (p<005).

Comment

The results of this study show that there was an eightfold increase in the
number of mast cells in the nasal mucous membrane of patients with
seasonal allergic rhinitis in the summer compared with that during the
winter months and that the proportion of cells in the surface epithelial layer
increased fourfold. As our patients suffered from symptoms during only the
grass pollen season these changes in the number and site of the mast cells
were probably related to natural exposure to the allergen. Recently,
Enerbach et al showed migration ofmast cells to the nasal epithelium during
the birch pollen season in Scandinavia2 but did not find an increase in the
total number ofmast cells in the nasal mucous membrane at the height of the
pollen season. Mast cells are rarely, if ever, found in the epithelium of
patients who do not have rhinitis, but the total number in the nasal mucous
membrane is similar to that in patients with seasonal allergic rhinitis outside
the pollen season.3
Treatment that prevents the accumulation of mast cells in the nasal

epithelium could be effective in treating allergic rhinitis as higher pollen
counts would probably be required to trigger symptoms. Indeed, the results
of recent studies of human skin have shown that potent topical corti-
costeroids can cause a depletion in the number of mast cells,4 and intranasal
corticosteroids, which are effective in treating allergic rhinitis,5 may act in
this way.

Number (%) ofmast cells per mm3 in nasal mucous membranes

July 1985 October 1985 January 1986

Case No Total Epithelium Lamina propria Total Epithelium Lamina propria Total Epithelium Lamina propria
-1 46 987 28 571 (61) 18 416 (39) 23 277 9 091 (39) 14 186 (61) 3 333 3 333 (100)

2 29 370 16 667(57) 12 703 (43) 11 237 11 237(100) 14 890 11 001(74) 3 889 (26)
3 11 588 11 588(100) 10 000 10 000(100) 90 90
4 17 460 4 082 (23). 13 378 (77) 13 021 8 333 (64) 4 688 (36) 4 494 4 494 (100)
5 11 338 2 632 (23) 8 706 (77) 12,997 4 124 (32) 8 873 (68) 2 903 2 903 (100)
6 20 556 6 250,(30) 14 306 (70) 15 367 7 692 (50) 7 675 (50) 5 391 5 391 (100)
7 53 391 22 472 (42) 30 919 (58) 43 626 7 955 (18) 35 671 (82) 38 518 38 518 (100)
8 36951 25806(70) 11 145 (30) 3769 3 769(100) 923 923(100)

Geometric mean (SEM) 24 466 (+5797, -4687) 13 523 (+3805, -2907) 3 206 (+2900, -1522)
tI

p<0.05

p<0OS

Mean (SEM) % 38 (8) 25 (9) 9 (9)
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