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An urticarial derm atosis after contact with the urti ca tin g 
hairs of the adu lt female Hyl esia moth may occur by several 
mech a nisms including the intradermal inj ection of inflam
ma tory mcdiato rs through the urticatin g hairs. Extracts 
were prepared from whole moths, urticating hairs , and 
other moth parts. Each of these extracts was subjected to 
a radioenzy mc assay for histamine. Histamine was present 
in extracts made from whole moths and from urti ca ting 
hairs. Extracts madc from other moth parts contained no 
histamine. C utaneous wheals occurred after intradermal 
injections of histamine and various concentrations of Hy-

D
ermatitis occurring after contact with urticating hairs 
of the adult female Hyles ia moth has been well doc
umented [1-3]. The eruption is pruritic, occurs on 
exposed surfaces, and is commonl y urti ca ri al. The 
conditi on is generall y unrespons ive to various top

ica l and systemic medica tions; however, spontaneo us resolution 
occu rs in about one week, provided contact with moths or moth 
pa rts i s discontinued. 

Several mechanisms for the production of the dermatitis have 
been proposed and include intracutaneo us injection of tox ic sub
sta n ce(s) through the hollow urticating hairs, direct irritant effect 
of the h airs, and hypersensitivity to insect antigen(s) [1 ,31. More 
than one mechanism may be involved. 

Dern1atitis prod uced by Hylesia moths is frequent in Lat in 
Am.eri ca but rare in the United States. We recentl y had the op-
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Abbreviations: 
ANOVA : anal ysis o f variance 
EG-N aCI: buffer consisting of 1. 0 M sodium chlo ride and 25% 

ethylene glyco l 
HE: /-/),lcsia extract 
K-W: Kruska l-Wallis 
PBS: phosphate-buffe red sa line, pH = 7.6 

lesia extract (HE) into the backs of cynomol gus monkeys . 
This whealin g response was suppressed by pretreatment of 
the animals with diphenhydraminc hydrochloride, but not 
by pretrea tm ent with indometha cin. Histologic examina
tions showed a perivascular lymphocytic infiltrate around 
dilated capillaries without evidence of mas t cell degranu.:. 
\ation in H E-injected sites but not in controls. These find
in gs provide evidence that histamine may be the mediator 
responsible for the urticarial lesions seen after contact w ith 
Hylesia moths. ) I/1l1 est Dernwtol 88:691- 693, 1987 

portunity to exa mine crew members from an o il tanker that was 
infested by swarms of Hylesia moths at the port of Ca ripito, 
Venezuela 11] . The presence of a predominantly urti ca rial eruption 
in mos t of the crew sugges ted the possible role of hista mine as a 
toxic substance contained in the urti ca tin g hairs. 

Meth ods for identifying and characterizing mediators of cu
taneous inflammation have been described [4-6]. The present 
study examines the actions of extracts of Hylesia mo ths in monkey 
skin over a wide dose range in the presence and absence of an 
H I-recepto r antagonist, diphenhydramine hydrochloride, and the 
cyclooxygenase inhibitor, indomethacin , to indirectly assess the 
presence of mediator activity. Using a radioenzy me assay, we 
examined extracts of whole moths, w ings and legs , and urticating 
hairs for the presence of hista mine. 

MATERIALS AND METHODS 

Subjects Indirect mediator studies employed health y ad ult cy
nomolgus monkeys (Macaca JasciCil laris). 

Intracutaneous Injections After sedation w ith i. m. ketamine 
hydrochlo ride (Ketalar®) at a dose of 15 mg/ kg , the backs of 4 
monkeys were shaved, washed with isopropyl alcohol, and then 
injected intradermall y using a 30-ga uge needle w ith 50 J.Ll of di
lutions of Hylesia extract (HE), phosphate-buffered saline, pH 7.6 
(PBS), hi stamine, and buffer consistin g of 1.0 M sodium chlo ride 
and 25% ethylene glycol (EG-N aCl) . Injections w ere carried out 
at 2.5-min intervals in a double-blind random fashion accordin g 
to our published method [5 ,6]. Two perpendicular diameters of 
the wheal, including the longest axis and ignoring small pseu
dopodia, were measured between 5 and 7 min , w hen the wheal 
was fully developed. The size of the w heal was given as th.e mean 
of the maximal diameters . Wheals measurin g less than 7.5 mm 
median diameter were not considered a response, as this was the 
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mean diameter of the inj ection bleb. The ambient temperature 
w as 22-24°C. Evidence for delayed hypersensitivity at the sites 
of cutaneous injection was assessed at 48 and 96 h. 
Pharmacologic Treatment Baseline dose response curves o f 
w hea l response were obta ined after inj ections as described above 
on day 1. All 4 monkeys received 3.0 mg/kg of th e H ,-receptor 
blocker diphenh ydramine hydrochloride i.m. the morning of the 
experiment on day 3. Four hours later, another 1.5 mg/kg i.m . 
dose was given. T he experiment began 2 h after the second dose 
and lasted 45 min to 1 h . All 4 monkeys received 4.0 mg/kg of 
indo methacin ora lly the morning of the experiment on day 5. 
Four hours later, another 4.0 mg/kg ora l dose was given. The 
experiment began 2 h afte r the second dose and lasted 45 min to 
1 h. Dosages of diphenhydramine hydrochloride and indometh
acin were g iven in accordance with guidelines for nonhuman 
prim ates. 

Solutions Appropriate dilutions of inj ected substances were 
made up freshly and sterilized by an acrylic copolymer membrane 
filter 0.20 J.Lm (Gelman Acrodisc@ no. 4192, Gelman Scientific, 
Ann Arbor, Mi chi gan). In each experiment, response to HE di
luted 1:1, 1 :2, 1 :4, and 1:16 with PBS was assessed. The response 
to 0.05 mg histamine/50 J.LI was a positive control. The responses 
to 50 J.LI of PBS and EG-NaCI were negative controls. All so
lutions w ere measured at pH 7.5-7.6. 

The HE had been prepared as follows: the bodies of each of 
10 ad ult moths, the separated hairs, and the wings of 1 moth 
were weighed and minced in plastic tubes containing 1.0 ml of 
EG-NaCI [7]. After boiling for 10 min, the tubes were sed imented 
at 400 g for 10 min, and the supernatant fractions w ere frozen at 
-20°C. 

Assessment of.Histamine Duplicate aliquots were assessed for 
th eir histamine content with a radioenzyme assay [8,9]. One ali
quot was incubated with an excess amount of diamine oxidase 
(Sigma C hemical Co., St. Louis , Missouri) for 30 min at 37"C 
after which its histamine content was determined. 

Histologic Examinations After sedation w ith i.m. ketamine 
hydrochloride, skin biopsy specimens (3-mm diameter) were taken 
without addition al local anesthesia from the center of induced 
w hea ls between 10 and 20 min after injection of HE. Control 
biopsy specimens were taken from the sites of injection of PBS, 
EG-NaCI, and from norm al, uninjected ski n from the monkey's 
back. Each specimen was exa mined for mast cells and mast cell 
deg ranulation using li ght and electron microscopy by published 
methods [5,6]. 
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Figure 1. Dose response curves for the maximum diameter of wheals 
produced on the backs of cynomolgus monkeys by intradermal inj ection 
of va rious concentrations of Hylesia extract are shown without phar
macologic pretreatment (circles) and after pretreatment with diphenhy
dramine hydrochloride (sq llares). Histamine is a positive control. Phos
phate-buffered saline and EG-NaCI are negative controls. 
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Statistical Analysis Analysis of variance (ANOVA) followed 
by contrast analysis were the primary statistical m ethods em
ployed. The Statistical Package for the Social Sciences was used 
for all computations [1 0]. 

RESULTS 

Local Effects in Monkey Skin Results of HE monkey injec
tion experiments plotted on log 2 paper are summarized in Fig 
1. Wheals produced by vehicle control injections approximated 
8 mm , which was about the size of an injection bleb. Histamin e 
injection w hea ls approached 12 mm. As the concentration of HE 
was increased, wheal size genera ll y increased. After pretreatment 
w ith diphenhydramine hydrochloride, wheal formation was gen
erally suppressed to the levels of control injections. For day 1 (no 
pharmacologic pretreatment) a one-way ANOVA was performed 
to compare PBS and EG-N aCI to the 4 dilutions of HE. Because 
these results were sta ti stically significant (F = 8.13, P < 0.01), 
PBS and EG-N aCI w ere then compared w ith all the dilutions 
grouped together. As both the Bartlett-Box F and Cochran's C 
were not signifi cant, the pooled varian ce estimate was used. The 
contrast analysis was statistically sign ifi cant (t = 3.37, P < 0.01) . 
These two analyses suggest that PBS and EG-NaCI produce val
ues different than vehicle containin g any amount of HE. Phos
phate-buffered saline and EG-NaCI were compared w ith hista
mine of day 1. These results w ere statistically signifi cant (t = 
48.8, P < 0.01) . These results were also consistent with the more 
conservative Kruskal-Wallis (K-W) procedure. For PBS and EG
N aCI vs dilutions of HE, the K- W chi-square w as 13.0 (p < 0 .01) 
and for comparison of PBS with histamine the K-W chi-square 
was 5.4 (p < 0.02) . 

The initial two-way ANOV A across' days and dilutions indi
cated both significant main (F = 17.5, P < 0.01) and interraction 
(F = 8.4, P < 0.01) effects (Fig 1). Comparison of day 1 (no 
pharmacologic pretreatment) and day 3 (pretreatment with di
phenhydramine) m easurements indicated significant differences 
between no pharmacologic pretrea tm ent and diphenhydramine 
pretrea tment at the HE dilution of 1:2 (t = 5.11, P < 0.016) and 
for histamine (t = 6.5, P < 0.01) (Fig 1) . 

Pretreatment with indomethacin (day 5) did not have significant 
effect on wheal response to any dose of HE or to histamine. No 
evidence of delayed hypersensitivity at 48 and 96 h was seen at 
any injection site. 

Histamine Content of Moths The histamine content (Table 
I) ranged from 7-38 ng per whole orga nism [mean 19 ± 6 (SD) 
and ± 1.9 (SEM)] and from 0.10-0.50 ng/mg wt [mean 0.24 ± 
0.01 (SO) and ± 0.003 (SEM)]. Preincubation with diamine ox
idase destroyed 100% of the hista mine. Urticating hairs separa tely 

Table I. Histamine Content in Extracts of Hylesia Moths 

Histamine Conten t 
Weight 

Moth Bodies (mg) ng/ Wholc Organism ng/mg wt 

1 78 29 0.37 
2 78 23 0.29 
3" 86 38 0.50 
4 102 22 0.22 
5 97 13 0.13 
6 76 7 0.10 
7 76 35 0.46 
8 92 8 0.10 
9 92 8 0.10 

10 91 8 0.10 
Mean 19 0.24 
Standard deviation 6.0 0.01 
Standard error of the mean 1. 0 0.003 
Hair 30 9 0.30 
Wings 6 0 0 

"After diamine oxidase: ng/wholc organism = 0; ng/ mg wt = O. 
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an alyzed contained 0.3 ng/mg wt. The wings did not contain 
histaITline. Rad ioenzyme assess ment for histamine was 70.6 ng/ml 
111 the 1:1 HE. 

Histologic Examinations 

Light Microscopy: Control biopsy specimens from skin injected 
with PBS, EG-NaCl, and normal skin from the backs of the 
monkeys showed no abnormal histolog ic findings. Biopsy spec
Imens taken from extract inj ection sites showed a perivascular 
lymphocytic infiltrate around slightly dilated ca pillaries in the 
Upp er papillary dermis. Endothelial cell swelling and mild peri
vascul ar edema were also present. No eosinophils were seen. 
GieITlsa-stained sections did no t show an increase number of mast 
cells or evidence of m as t cell degranulation . 

Electron Microscopy: Ultrastru ctural examina tion of sections from 
HE-injected sites showed a perivascular ly mphocy tic infiltrate 
around blood vessels in th e papillary derrnis. Degeneration of the 
end o theli al cells of the ca pillaries was observed along with wid
en ing o f gaps between endothelial cells. So m e endothelial cells 
appeared to separate from the basem ent m embrane. All m as t cel ls 
exa mined appeared normal and were not degranulated. 

DISCUSSION 

Skin diseases resulting from contact with members of the order 
Lepidoptera (butterflies and moths) have been known since ancient 
times [11] . M any studies have been performed to isolate and 
char act erize the agents responsible for lepidopteric dermatitis 
[7, 12-15]. Some of these experiments have shown histamine to 
be present in the hairs or poison glands of certain species [7,12] . 
D UCOITlbs et al suspected the presence of histamine in the hollow 
urtica ting hairs of the adult female Hylesia moth beca use of the 
app earance of wheals and a demonstration of increased vascular 
permeability after injection of an HE into the skin of guinea pigs 
[16]. 

Our studies confirm those of Ducombs et al that inj ection of 
extracts made from the urticating hairs of Hyles ia moths causes 
cu t a n eous wheal form ation. Additionally, we show that the size 
of this response is dose-dependent. The negative responses from 
extracting substances (PBS and EG-NaCl) eliminate the possi
bility that these solutions cause the response seen to HE. 

The H,-antihistamine, diphenhydramine hydrochloride, given 
in doses adequate to suppress histamine, signifi cantly reduces 
wh eal formation to HE at a concentration of 1 :2. This finding 
supports our h ypothesis that the wheaIing reactions to HE are at 
leas t in part m ediated by histamine. The almost complete suppres
sion of all cutaneous response to HE at higher concentrations by 
diph enh yd ramine suggests that histamine is the predominant me
diator present in our extract. Although wheal response to 1:1 HE 
is la r ge, we do not consider its suppression by diphenhydramine 
statis tically significant, probably because of a large SD; the small 
nu mber of subjects tested might have caused this high SD. The 
finding that indomethacin produces no significant effect o n wheal 
form a tion suggests that products of arachidonic acid metabo lism 
do no t playa major role in the production of Hylesia dermatitis . 

Radioenzym e assay has been shown to be a sensitive and specific 
method for the identification of histamine [8,9]. This assay showed 
histaITline in extrac ts m ade from the urticating hairs of Hylesia 
moths (Table I) . Histamine was found in much greater quantities 
froITl extracts made from the urticating hairs than extracts made 
from other moth parts, suggestin g that the majority of the his
tamine found in Hylesia moths is present in the urticating hairs. 
The presence of histamine in the extract m ade from urticating 
hairs suggests that it m ay play an important role in the production 
of Hylesia dermatitis. 

Light and electron microscopic studies of biopsy specimens did 
not show mast cell degranulation. The histologic findin gs of vaso
dilation, widening of endothelial gaps, and perivascular edema 
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seen in specimens inj ected w ith HE are consistent wi th the in
tracutaneous effects of the inj ection of histam ine into no rmal skin . 
One interes ting finding is the presence of endothelial cell degen
eration, which may represent a toxic effect of the extract. The 
discovery of endothelial cell degeneration was focal in nature and 
no t associated w ith clinical purpura. 

We have provided evidence that histamine participates in the 
production of Hyles ia dermatitis. Other m ediators or mechanisms 
are no t excluded. Persistence of the eruption clinically, despite 
rigorous antihistamine therapy, sugges ts that o ther mechanisms 
of pathogenesis m ay be involved . It is known that the urticating 
hairs can penetrate and rem ain in the skin for long periods of tim e 
and possibl y cause irritation by m echanical means [1] . Urticatin g 
hairs were filtered from our extracts prior to inj ection . 

We thallk Regilla Scotto-Chillllici for expert tee/mica/ assistallce alld Pat MorellO 
fo ,· typillg the "Jalll/script. 
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