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From the Department Poison-ivy and poison-oak dermatitis are entities well-known to 
of Dermatology, Un i- all primary care physicians, dermatologists, and most of the gen- 
rqersity of California, era1 populace in this country. Much has been written about this 
San Francisco, problem-probably the commonest of all allergic diseases in the 
School of Medicine. United States. It is a significant occupational affliction in agricul- 
San Francisco. ture, estimated, in the past, to account for 0.11% of workmen’s 
California compensation.1 This chapter will review important aspects of the 

allergen(s), clinical manifestations of the disease, and therapy. 
The family Anacardiaceae includes plants that probably cause 

more cases of allergic phytodermatitis than all other plant families 
combined. The genus Twicodendron is the most notorious of the 
family, containing the plants which cause dermatitis: poison ivy 
(Toxicodundrorr rudiwns, Toxicodendron rydbergii), poison oak 
(To.ricodunrlrorl diwrsilobum. Toxicodendron toxicarium), and poi- 
son sumac (Toxicodendron vernix).2 The identification and geo- 
graphic distribution of these species are detailed in chapter 16. 

Toxicodendron Allergens 

The etiologic allergens of poison-oak and poison-ivy dermatitis 
are catechols (12dihydroxybenzenes) contained in the plant sap. 
The closely related catechols of the various Tosicodendron species 
are commonly known as urushiol. Poison ivy urushiol, 3-pen- 
tadecylcatechol. is a benzene ring with hydroxyl groups in positions 
1 and 2, and a 15carbon unbranched side-chain at position 3. Poison 
oak urushiol is similar, with a 17-carbon side-chain. The antigenic- 
ity of these molecules is related to the side-chain length and the 
number of unsaturated double bonds in the side-chains. Poison ivy 
produces four pentadecylcatechols with 0,1,2, or 3 unsaturated 
bonds?” The structure/activity relationships of Toricodendron 
antigens are detailed in chapter 18. 

Exposure to the resinous sap containing urushiol requires physi- 
cal trauma to plants because the resin canals do not drain to the 
surface. Uninjured leaves are innocuous. All parts of the plants 
with secretory canals contain the oleoresin, including the roots. 
Dead plant material still contains the oleoresin, and exposure to 
injured dormant or dead plants may explain an otherwise puzzling 
midwinter outbreak. Contact with exposed pet fur may explain 
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poison ivy dermatitis in some patients (often 
children) who have no history of exposure to 
plants, but who handle pets. Smoke from 
burning plants can effectively elicit a reac- 
tion in sensitive persons (unless the particu- 
lates are filtered or the oleoresin is completely 
oxidized during incineration). 

Urushiol is stable and active, avidly bind- 
ing to the skin in its resinous form; but it is 
readily degraded in the presence of water. 
This points up the value of soaking with cool 
water in the field as soon as possible after a 
suspected exposure-within 5 minutes after 
exposure for highly sensitive individuals, 
and perhaps 30 minutes for mildly sensitive 
patients. Typically, such advice is difficult to 
follow either because the exposure goes un- 
noticed or because bathing is impractical. By 
the time a patient has symptoms of dermati- 
tis, bathing generally proves to be of no value 
in removing the oil-soluble catechols from 
the skin. Exuberant bathing may increase 
the areaof exposure and, hence, the dermati- 
tis in very sensitive persons. Rinsing contam- 
inated fomites (clothes, shoes, tools) with 
water, however, is an effective means of pre- 
venting further exposures.17277 

The Toxicodendron allergens are immuno- 
logically cross-reactive with components of 
several other diverse plant species, includ- 
ing the poisonwood tree, the cashew tree, the 
Indian marking nut tree, the mango tree, 
and the ginkgo tree. These plants can prove 
particularly hazardous to unwary travelers 
already sensitive to urushiol. 

Clinical 
Aspects 

Poison oak/ivy dermatitis is a cell-mediated 
type of immune response, requiring an initial 
sensitization and subsequent reexposure to 
produce the eruption. An estimated 70% of 
the population demonstrate reactivity to uru- 
shiol on patch testing, but probably no more 
than 50% of the population is clinically sensi- 
tive.lr7 Clearly, some persons are subclini- 
tally sensitive. Repeated exposures to uru- 
shiol may somehow shift subclinically sen- 
sitive individuals into a hypersensitive state- 

for example, the hobby gardener who has 
worked in the yard for years suddenly mani- 
festing poison-oak dermatitis after a “rou- 
tine” weed-picking endeavor. Atopic persons 
are relatively hyposensitive; one study dem- 
onstrated that 15% of a group of atopic sub- 
jects were sensitive, while 61% of controls 
were sensitive.s 

Some persons have genuine immunologic 
tolerance.’ Considerable research effort has 
been directed at understanding this phenom- 
enon. Oral administration of urushiol to 
guinea pigs can produce immunologic toler- 
ance. Bypassing the epidermal antigen- 
presenting cell (the Langerhans cell) and the 
associated induction of suppressor T cells are 
crucial to the development of tolerance. Pro- 
ducing immunologic tolerance is easiest in 
naive, unexposed guinea pigs.“13 

Oral urushiol also may be used to produce 
clinical hyposensitization in patients who 
are not “naive,” but undergo such therapy 
because they are hypersensitive. These pa- 
tients are difficult to desensitize, which paral- 
lels the results found in experiments with 
guinea pigs. 

Mango dermatitis in Hawaii may provide 
a “naturally occurring” tolerance experi- 
ment; mango dermatitis is most common 
among persons who emigrated to Hawaii 
rather than among natives. Perhaps early 
exposure to urushiol, through ingestion, in- 
duces tolerance to the antigen. (Sensitivity to 
mango is also discussed in chapter 21.) 

The classic poison-ivy-oak-sumac eruption 
is characterized by scattered groups of lin- 
ear lesions. Pruritus generally precedes the 
appearance of erythema, papules, vesicles, 
and frequently, bullae. Plant sap on the hands 
and fingers explains the common observa- 
tion of facial and groin lesions. Sensitized 
individuals usually manifest lesions within 
24-48 hours of exposure, but may react in 
several hours if heavily exposed. An initial 
exposure may sensitize an individual and 
produce a rash in 9-14 days.217 

The quantity of antigen on the skin, the 
sensitivity of the individual, and the site of 
exposure on the skin all affect the timing and 
severity of the rash. Lightly exposed areas, 
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FIG. 1. (left). Poison-ivyderma- 

titis: streaks and confluent pat- 

tern. 

FIG. 2. (right). Poison-ivy der- 

matitis: vesiculobullous lesions 

have ruptured, leaving denuded 

areas. 

FIG. 3. Finger-and-hand pattern of poison-ivyder- 

matitis. The right hand can be made to fit the lesions, 

with the fingers extending onto the face. 

such as those contaminated by fingernails. 
may have a delayed response of up to 2 weeks. 
Guin14 reported that eyeglass frames con- 
taminated with urushiol produced a rash 
within 5.5 hours where the frames rested, 
while patch tests showed delayed reactions 
for up to 15 days, where the stratum corneum 
is thicker. It has been suggested that Langer- 
hans-cell-depleted skin on sun-exposed areas 
may contribute to a delayed response.15 Blis- 
ter fluid does not contain urushiol and does 
not cause autoinoculated lesions. 

The spectrum of clinical presentation 
(Figs. l-4) ranges from a few pruritic linear 
papules to severe erythroderma with exten- 

FIG. 4. Poison-ivy dermatitis in a mitten-like pat- 

tern. This illustrates the usual modeof transmission, 

te, from contaminated skin of the hands and fingers. 

sive bullae formation and disfiguring facial 
edema. Unusual manifestations associated 
With 7’ci,r,icodrnrlror1 dermatitis have been 
attributed to deposition of immune complexes 
and include erythema multiforme, urticaria, 
and nephritis.‘“-18 Circulating antibody to 
urushiol is thought to mediate these rare 
reactions. Eosinophilia, dyshidrosis, and a 
variety of “id” reactions have also been re- 
ported.’ 

Treatment 

Treatment of allergic phytodermatitis 
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must be individualized for each patient, but therapy. Clinical judgment must dictate the 
there are several guiding principles. Rational choice of systemic steroid therapy. Expe- 
topical therapy is an important approach for rienced practitioners tend to opt for systemic 
virtually all patients, providing the whole therapy in cases that are beyond mild and 
therapy for mild cases and a useful adjunct limited dermatitis if no specific contraindi- 
for severe cases requiring systemic therapy. cations to steroids are present. 

Topical therapy should aim to decrease 
pruritus, erythema, and heat. Weepy vesicu- 
lar lesions should be dried. A long list of 
agents has been used toward these aims, 
including many folk remedies. Baths, cool 
compresses, and bland lotions are appro- 
priate. Calamine is a favored lotion; Burow’s 
solution is effective in compresses as a cool- 
ing, drying agent. Kligman7 tested an exten- 
sive battery of topical medications in his 
classic review of poison-ivy dermatitis and 
found that nothing was a more effective 
treatment than a bland, nonmedicated shake 
lotion. Potent topical steroids, nonetheless, 
frequently are prescribed and usually are 
effective in providing temporary relief of 
pruritus, but do little to hasten resolution of 
individual lesions. Unfortunately, topical ther- 
apies alone often are inadequate to provide 
symptomatic and clinical improvement. 

Hyposensitization with incremental oral 
doses of purified urushiol is a difficult but 
viable approach for selected patients. The 
physician and patient must both anticipate 
the possibility of side effects, which include 
generalized itching, pruritus ani, dyshidro- 
sis, eczematous dermatitis, and rarely, im- 
mune complex nephritis. The annoying side 
effects can be dealt with by decreasing the 
dose of urushiol to a point where symptoms 
disappear and slowly increasing with small 
increments such that symptoms do not recur. 
Clearly, the patient must be motivated and 
have a situation with both extreme sensitiv- 
ity and unavoidable exposure to the plants.13 
Hyposensitization programs are covered in 
chapter 19. 

Systemic steroids are extremely effective 
and are indicated in patients with wide- 
spread involvement, patients with limited 
but disabling facial (ie, periocular) or genital 
lesions, and those with a history of severe 
dermatitis in the past. Oral prednisone, l-2 
mg/kg/day tapered slowly over 14-21 days, 
is a standard regimen. The main problem 
with systemic steroid therapy for this disease 
is inadequate length of treatment, resulting 
in rebound flares of dermatitis. Adjunctive 
topical therapy is useful, particularly during 
the initial phase of systemic therapy. 

For most people, the best approach to this 
common and bothersome problem is preven- 
tion. Correct identification of the offending 
plants, in many cases, permits avoidance of 
the problem. Nonetheless, contact is often 
unavoidable and, when the rash is present, 
accurate diagnosis and rational therapy are 
essential for optimal management of poison- 
oak and poison-ivy dermatitis. 
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