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Abstract. Extracls of different Tricbopbyton strains did 
not indnce histamine release from rat peritoneal mast 
cells. Neither did broth medium where Trichophyton men

tagrophytes var. asteroides (TMA) and var. granulosum 
(TMG), Epidermophyton floccusum (EF) or Trichophy1011 

mbrum (TR) bad been grown. The same broth was also 
analysed for histamine, which could not be demonstrated. 
It is concluded that hislamine does not seem to be in
volved in the inflammatory reaction of ringworm in
fections, hislamine being neilher released from mast cells, 
nor formed by some common dermatophytcs. 

Varying degrees of inflammation and itch occur 

in ringworm infections. As dermatophytes are in• 
capable of growth in living tissues, it is stated that 
the inflammatory reactions result from the diffu
sion of metabolites, toxins or allergens from the 
fungus in ihe keratin inta dermis (1. 7). 

Histamine is considered to be one of the rnedia
tors of the inflammalory response in connective 
tissue (12). The histamine is probably released 
from the tissue mast cells, which are known to 
secrete their amine contents after various kinds 

of stimuli (14). Histamine injected into the skin 

produces redness, wheal and flare (the triple re

sponse) (8) and the same effect is obtained when 
histamine-liberating substances are injected caus

ing histamine release from the derrnal mast cells. 
Against this background it was considered of in

terest to study whether histarnine or histamine
releasing factors are produced by dermatophytes 
and thus lake part in the inflarnmatory reaction 
of de rmatophytosis. 

MATERIAL AND METHODS 

Dermatophytes. As test species wcre chosen fresh isolates 
of Trichophyton 111e11tagrophytes var asteroidc::s (TMA), 
Trichoph)'l011 mentagrophyt<?s var. granulosum (TMG), 
Trichoplt)•ton rubmm (TR) and Epidermophyton flocco-

J ·11111 (EF). Sabouraud"s glucose agar was used as culture 
medium and poured into Petri dishes, 9 cm in diameter, 
each fillcd with 33 ml of tbe substrate. Each fungus 
species was inoculated on 10-20 plates and incubated for 
10-30 days at + 25° ± 1 °C. Thereafter the aerial myce
lium from lhe fungi was removed-care was taken to
avoid conlaminalion from thc agar plate-and trnnsferrcd 
ro retorts, filled with 50 ml broth (peptone 5, glycose 10, 
glycerol 5, NaCI 5, Mg SO,· 7 H,O 0.5, KH,PO, l, aspar
agine l g/ l) with or without antibiotics (benzylpenicillin
0.12 g/1, streptomycin 0.25 g/1 and cyclohexem.idc 0.5 g/1).
The fungi were incubated for 1 or 4 weeks at + 37°C. The 
pH was measured before and after the incubation. There
after the fluid medium was filtcred througb a Seitz filter
and storcd at - 20°C until examined for histamine coment
and for histamine-releasing activity. The lat!er was ob
tained by incubating a fraction of the filtered brotb with
mast cell suspcnsion and measuring the histamine release. 

Mast cells. Rat peritoneal cell suspension containing 
3-5 % mast cells was obtained from male Sprague-Oaw
ley rats (for details see refs. 2, 3). The rats were killed,
and into the peritoneal cavity a salt solution was injected
containing 154 mM NaCI, 2.7 mM KCJ, 0.9 mM CaCI, 
and 6.7 mM phosphate buffer (pH 7.0) 4.0 mM
Na,,HPO, + 2.7 mM KH,PO,., human serum albumin I mg/
ml. Aftcr massaging the abdomen for a fcw minutes the
abdominal wall was cut open and the salt solution con
taining suspended cells was removed from the peritoneal
cavity. The suspension was centrifuged at 350 g, the cells
resuspended in fresh salt solution and incubated with
the possible histamine releasers. As a rule 0.1 ml of re
leaser was mixed with 0.9 ml of cell suspension and in
cubated for 10 min ar 37°C. The incubation was termi
nated by cenlrifugation al 350 g for 5 min. The super
natant containing released histamine was carefully de
canted. The histamjne remain.ing in the sedimented mast
cells was extracted by suspendiog the cells in saline and
hearing in a boiling water bath for 3 min. Histamine re
leased (supematant) was expressed as a percenlage of the 
total amount of histamine present (supernatant + sediment)
in each incubation tube. The mast cells are the only
b.istamine-containing structure in a suspension of rat
peritoneal cells, i.e. all the histaminc released originates
from the mast cells (3). Thus tbe cell suspension con
taining 3-5 % • mast cells is referred to as mast cell suspen
sion in the present paper.
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Table I. Fu11gi homogenizied at different pH in order to extract possible histamine-liberating factors 

lncubation with mast cells al pH 7.0. Histamine releascd from the mast cells is expressed as percentage of the total amount 
of histamine present in each incubation tube. (Histamine release is denoted as ''O" when histamine in the supernatant is equal 
to or slightly less than the blank values) 

TMA TMG TMI 

Comp. 48/80 
pH 5.5 7.2 8.2 5.5 7.2 8.2 5.5 7.2 8.2 0.5 µg/ml 

Conc. of mycelsuspension (g/ml) 0.09 0,07 0.07 0.04 0.05 0.05 0.03 0.04 0.02 
Histamine release ( % ) 0.2 0 0 

Hista111i11e derem1inatio11 was madc by fluorimetry after 
condensation with o-phthaldialdchyde (OPT) according to 
the method described by Shore et al. (I 1). Tn those 
samples where fungal culture medium was pre,eot, hist
amine was cxtractcd and purified according to Shore 
et al. (I I) prior to condensation with OPT. When only 
mast cells had been present (extracts from sedimented 
cells), the purification steps were omitted and OPT was 
added directly after alkalinization, since the mast cells 
contain no substance giving fluorescence exccpl histamine 
(Fredholm & Hägermark, unpubl.). 

RESULTS 

H omogenisarion of dermarophytes. Trichophyton 

mentagroph:ytes var. asteroides (TMA), Tricho

phyton mentagrophytes var. granulosum (TMG) 
and Trichophyton menragrophyres var. interdigi
tale (TMl) were harvested from the agar plates 
and divided into approximately equal parts. Tn 
order lo extract possible histamine releasing fac
tors the fungal mycels were suspended in distilled 
water buffered with phosphate buffer at acid. 
neutral. and alkaline pH (5.5; 7.2; 8.2) and homo
genized in a Potter-Elvehjem homogenizer. The 
homogenates were incubated wilh rat mast cells 

at 37 ° C for 10 min. To check the reactivity of 
the mast cells a control with the histamine liber
ating compound 48 /80 was included (Table 1). 
No histamine release was observed when homo
genates had been added to the cell suspension. 
Thus. under these conditions no histamine releas
ing activity could be demonstrated in the contents 
of aerial mycelium. 

Long 1erm incuba1ion in broth medium. This 
series of experiments was performed in order to 
study whether the dermatophytes produce either 
histamine or any histamine-releasing factor to the 
surroundings while growing in the medium. As 
described in Methods, the mycels were transferred 
to broth medium and incubated at 37° C for 7 or 
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30 days. The filtered broth was then analysed for 
histamine or histamine-releasing factors. No hist
amine was detected in the broth. It was found 
that mast cells incubated with filtered broth me
dium did not release hislamine above the conlrols 
(Table 11). Thus. no evidence was obtained of 
histamine-releasing factors being produced from 
the fungi examined. 

The reactivity of the mast cells was controlled 
by incubation with compound 48/80. In addition, 
the mast cells wcre incubated with a mixture of 
filtered broth and compound 48 /80 in order to 
exclude the possibility that the fungi might have 
excreted any factor inhibiting the histamine re
lease. Approximately the same release values 
(about 70 % ) were obtained with compound 
48/80 only, and with compound 48/80 in presence 
of broth medium. 

DISCUSSJON 

The reason why certain fungi are pathogenic for 
animal and man is largely unknown. The produc
tion of keratinolytic enzymes may be essential in 
this respect (16). The factors causing inflamma

tory reaction in some dermatophytoses are also 
mainly unknown. Some of the fungal products 
may be allergens and some may be toxins initiat
ing inflammation (7). As histamine is one me
diator of inflammation, it m.ight be expected to 
be involved in the pathogenesis of dermatophy
tosis, but to our knowledge it has not been studied 
whether histamine is released by fungal products 
or whether the fungi themselves produce hist
amine. This possibility seemed quite likely since 
histamine-liberaling factors have been isolated 
from various biological sources, such as eelworm 
(Ascaris lumbricoides) and jelly fish (Cyanea ca

pi/lata) (5, 13, 15), bee venom (3, 6) and lysosomes 
(10). As some bacteria contain histidine decar-
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Table TT. F1111gi i11c11bated in broth medium in order to study prod11ctio11 oj possible histami11e-libera1i11g factorsriltered brolh added 10 mast cells suspension. The reactivity of 1he masl cells checked by incubation with compound 48/80. Spontaneous histamine release is deducted 
lncubation in bro1h Histaminc release from mast cells ( •• ) pH or broth Time on 48/80. O. 5 pg/ml Fungul plates Mycel. conc. lnc. lime Berore After Fil te red s1rain (days) (g'ml broth) (weeks) inc. inc. broth In broth lo NaCI 

EF 12 o.01sa I 5.4 6.2 Lj 71 68 12 0.045 I 5.6 6.2 14 0.091" I 5.3 5.8 14 0.100 I 5.3 6.0 2.8 
37 32 14 0.099" 4 5.3 6.8 5.1 14 0.099 4 5.3 6.5 3.7 TMA Il 0.348a 5.4 5.3 

t! 
71 68 Il 0.147 I 5.6 5.9 27 0.237a I 5.5 6.2 68 73 27 0.266 I 5.6 6.6 27 0.223a 4 5.5 7.3 60 57 27 0.188 4 5.6 7.4 0.1 TMG 23 0.463" 5.6 6.4 0 

l 
82 81 23 0.531 5.6 6.3 0 14 0.549a I 5.6 6.8 0 14 0.604 I 5,5 6.8 0 68 73 14 0.544" 4 5.4 6.9 0 14 0.510 4 5.4 7.0 0 TR 23 0.6334 5.6 6.4 

!-I l 82 81 23 0.686 5.6 6.1 20 1.55a 
5.4 6.0 20 1.36 5.5 6.3 60 57 20 2.57a 

4 5.4 6.3 2.8 20 2.79 4 5.4 7.0 2.9 
a Antibiotic� (benzy!penicillin, streptomycin, cyclohcximidc) addcd to 1he incuba1ion medium. 
boxylase and synthesi.i:e histamine from histidine (4, 9). this might also be true for dermalophyte�. In the first part of thc present investigalion the histamine-releasing capacity of mycel exlracts prcpared from differcnt strains of Trichophyron men

tagrophytes was studied. No histamine-releasing activity could be demonstrated in the extracts. a finding which agrees with the general observation that trichophytin-an extract of dermatophytesdoes not elicit a reaction of the immediate type upon i.c. injection. Thus it was considered more relevant to study the excretion products rather than the extracls of the dermatophytes. Therefore the fungi were grown in broth medium which subsequently was analysed for histamine-releasing properties and histamine content. The four most common dermatophytes in Sweden were chosen. However. in these experiments no histamine-releasing activity could be detected. nor was any histamine discovered. 

Thus histamine does not seem to be invo\ved in the inflnmmatory response caused by dcrmatophytes. though it should be kept in mind that these in virro experiments may not reflect the events taking place in vivo in skin, and it cannot be excluded that under more favourable conditions the fungi may produce histamine-releasing agents and/or histaminc. 
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