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Miscellanea.

Increased Number of Mast Cells and Helminthic
Diseases. Experimental Mastocytosis in Mice.*

By Micuern FERNEX and PIERRE FERNEX,

Swiss Tropical Institute, Basle

Mast cells are very active elements of the connective tissue. They synthesize,
store and secrete heparin and histamine, and are able to liberate many en-
zymes and other active substances during degranulation. They are known Lo
have a definite role in connective tissue repair and turn-over (6, 8, 9).

The increased number of mast cells in the loose connective lissue of myo-
ardial interstitium (3) and in the dense connective lissue of skin (4) observed
in a series of Africans as compared lo Europeans arised the question of the
cause of this relative mastocytosis of the African. The hypothesis first ad-
vanced that nutritional factors as Vit. B-avitaminosis were responsible (2) could
not be confirmed. Malaria, so common a discase all over Africa, was not found
to cause an experimenlal mastocytosis either in chickens or monkevs (1).
Finally, bacterial infeclions have no action on the mast cell number (5bis),

The parallelism belween the increase of mast cells in connective lissue and
that of cosinophils in the blood, observed in Africans, is not at all fortuitous,
and may give a new oricnlation. Histamine, produced almost exclusively by
mast cells (6, 8] has a slrong eosinotactic activity (3], and stimulates the eosino-
poiesis (12). The main aclivity of cosinophils seems to neutralize histamine
(11, 7) and eosinophils appear where histamine has been produced in excessive
amounts ().

Eosinophilia is commonly observed in relation to helminthic diseases. Since
eosinophilia seems to be nothing more than a secondary phenomenon follow-
ing mast cell hyperactivity, the question thus arises: whether there is some
relationship between helminthic infestation, highly endemic in tropical coun-
tries, and the observed African mastocytosis.

Two experiments on helminthic infections in mice were performed, in order
to test this hypothesis.

Fxperiment I: Hymenolepis nana and Syphacia infection in white mice.

28 voung mice are treated for these helminthic diseases over a two weeks’
period with Dithiazamin, Promintic and an Antimonium V derivale; then
definitely kept away from other mice which might be a source of naturally
occurring worm infection.

16 of them held in a special room outside without contact constitute the
control series.

12 are infected at first with a mixture of usual food and feces of mice
infected with the oxvurid nematode Syphacia. Then, one week later, cach
mouse receives orally 300 eggs of Hymenolepis nana.

After three months, blood eosinophils are counted in the Fuchs-Rosenthal
chamber. Then all animals, the control and the infected series, are sacrificed.
Skin samples of abdominal wall are fixed in formol 47, embedded in paraffin,
cut at 7 microns, stained with toluidine blue. Mast cells in the dermis are
counted in 40 microscopic fields of ¥ mm? The mast cell number is given by
square millimeter.

* Financial assistance for these investigations was kindly provided by a
grant from the Swiss National Foundation for Secientific Research.
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TABLE L.

Mast cell number in infected and non-infected mice
(naturally occurring infections ).
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Comparison of mast cell number in dermis of infested mice (Hymenolepis
nanca and Syphacia): average 49.7 MC/mm? and in control series: average
33.5 MC/mm?2,

The average blood eosinophilia is 1611/mm? in infected mice, and 807/mm?
in control series.

Result: A massive infection with Hymenolepis nana and Syphacia produces
after 3 months an increase in mast cell number of the skin in white mice.
Blood ecosinophils are equally increased.

Freperiment I: Schistosoma mansoni infection in mice.

20 voung mice are lrealed against helminthic discases. 13 are taken as
control animals, and isolated as before, 11 are infected 4 times subcutancously
with 30 cercarias of Schistosoma mansoni at two weeks™ intervai. All the ani-
mals are sacrificed after 3 months, and abdominal skin samples are coloured
as previously for mast cell counting. The mast cell number is expressed per
square millimeter of dermis.
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TABLE TII

Comparison of mast cell number in dermis of infected and non-infected mice.
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Mice infected with Schistosoma mansoni: average 97.5 MC/mm?, and control
series: average 27.5 NMC/mm?2

Result: Repealed infestalions with Schistosoma mansoni cercarias produce
after 3 months an increase in mast cell number of the skin in white mice
up to three times (he normal values, this is about twice the number found in
Hymenolepis/Syphacia infection.

Discussion and conclusion.

It has been found that allergic reactions, histamine-liberalors (5, 8, injec-
tion of worm extracts (13) and worm infections (10, 14) not only produce an
increased mast cell secretion, but also stimulate mitosis in partially degranulat-
ed mast cells, with a consequent increase in mast cell number. The hyper-
cosinophilia occurring in helminthie disease is parallel to the increase in mast
cells and is secondary to the mast cell hyperfunction. It is interesting lo nolc
that in our experiment the increase in mast cell number is much more im-
portant after an infection with Schistosoma mansoni than after a mixed infee-
tion with Syphacia and Hymenolepis nana which are normally occurring
parasites in mice.

We failed to obtain either hypereosinophilia or mastocytosis in cotton
rats heavily infected with Litomosoides carinii. Thus there appears to be a
perfect host parasite relationship, no pathological process occurring.
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Helminthic diseases, highly endemic in Dakar and scarce in Europe, might

therefore be the explanation for the relative mast cell hypoerplasia observed in
Africans compared to a similar Ituropean series.
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