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LOGIC FACTOR IN CONTACT DERMATITIS
IN THE CENTRAL STATES*
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INTRODUCTION

In view of the fact that “poison ivy” is responsible for many skin
eruptions caused by plants in the Central States, it is felt that a discussion
of the identification of the poisonous members of the sumac family should
be welcomed by the general practitioner.

As an ald to those who see patients only after skin manifestations
have developed, a brief review of the clinical diagnostic features and therapy
has been included.

The poisonous members of the genus Rhus L.c (11) (19), (9) (24) (6)
7) '(8) (13) (25) (29) (31) have long been regarded as the outstand-
ing causative agents in the production of contact dermatitis in the United
States, although dermatitis caused by other plants (36) is sometimes
attributed to Rhus poisoning (14). In this area the sumacs (Rhus spp.),
the spurges (Euphorbiaceae), bermuda grass (Cynodon dactylon), rag-
weeds (Ambrosia spp.), cockleburs (Xanthium spp.), sunflowers (Helianthus
8pp,), 8neezeweeds (Helenium spp.). and the cultivated primroses (Primula
spp.) are the plants that cause the great majority of cases of contact
dermatitis; the poisonous members of the sumac family apparently
affecting the greatest proportion of the population.

Plant-contact poisoning, dermatitis venenata, or contact dermatitisd
is believed due to hypersensitiveness which may be inborn (1) or possibly
acquired prenatally. However, contact dermatitis is generally believed
to be a true sensitization phenomenon and that first exposure is not followed
by any ill effect. It is conceded to be the most confusing of all the groups
of allergy (39). Rhus dermatitis is generally believed to be a true sensi-
tization phenomenon. Hypersensitiveness to it is usually considered to be
either passively or otherwise acquired (4). Poison ivy and poison sumac

affect a very considerable fraction of the population when

ordinarily
exposed (39)e,

CHARACTERISTICS OF THE SUMAC FAMILY

The cashew or sumac family! (ANACARDIACEAEg) Lindl. (9) (24)
(8) 8 (1) (8) (13) (28) (29) (36) (41), Spondiacese Kunth (25) (31)
(82), Terebinthaceae D. C. (15) may be characterized as follows: Trees,

ahmba or vines, with resinous or milky acrid juice, some possessing an
oxoeedlnzly active poisonous principle contained in intercellular secretory
dotlese alternate, simple or pinnately compound leaves, without
mpulu smallottenpolvnmousnowers.calyxotsmcsepds
ocorrolla of 8 to 5 petals, imbricate, larger than the calyx; androecium of
3 t0 6 or more stamens; ovulary 1-celled and 1-ovuled, with 3 to 5 styles

& 8ee footnotes attached.
b See footnotes attached.




Figure 1. Flower of Rhus Toxicoden-
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or stigmas; fruit mostly drupaceous; seed without albumen, borne on a
curved stalk arising from the base of the cell. Mostly tropical.

The family is represented in the United States by Rhush, Pistacia,
Cotinus, and Metopium, all of the subfamily Rhoideae. Rhus and Me-
topiumt have poisonous members of the United States.

Most of the poisonous members of the genus Rhus) belong to the
section of VENENATAEK Engl., which may be described as follows: The
sap of the intercellular secretory canals containing an active poisonous
substance; leaves odd-pinnate or three-foliolate, thin (in the three-
foliolate forms petiole usually as long as, or longer than, terminal leaflet)
flowers polygamous or dioecious, borne in loose and slender axillary
panicles, white or greenish; sepals 4 to 6; petals 4 to 6 (see fig. 1); fruit
smooth, glabrous tor pubescent at first in Rhus gquercifolia), whitish or
dun-colored; the style terminal; stone striate to ribbed (smooth in Rhus
quercifolia) . Native to Asia and both the Americas.

The most conspicuous characteristic of this section is the white or
greenish drupe, which possesses smooth glabrous exocarp and ribbed stonel,
as contrasted with the other sections of the genus which have distinctly
pubescent drupes and smooth stones. Some of the species are used medic-
inallym (12) (40). Engler and Prantl (9) list two species of this section
for North America: Rhus Verniz L. and Rhus Tozicodendron L. These are
the two species of Rhus listed by Weber (37) as cutaneous irritants.

DIFFERENTIAL MORPHOLOGY OF THE VENENATAE

The more poisonous species is Rhus Verniz Ln (19) (40 (RRhus
venenata DC. or Toxicodendron pinnatum Mill.), the POISON SUMAC,
also called swamp sumac, poison oak, poison elder, poison dogwood, poison
ash, or thunderwood. It is easily distinguished from the other members
of the VENENATAE native of the United Stateso by its odd pinnate
leaves, with 7 to 13 leaflets. It grows in clumps as shrubs to a height
of ten feet, or singly as trees to as tall as thirty feet. Poison sumac is
often confused with elderberry (opposite leaves), certain ashes (opposite
leaves), mountain ash (toothed leaflets), and dwarf sumac (winged rachis).
It can, however, be distinguished from all other plants with which it is
confused by its alternate, pinnately compound leaves with entire margins,
and lack of wings on the rachis (fig. 2), and by its axillary drooping
clusters of waxy, white berry-like fruits. While the poisonous prop-
erties of poison sumac are considered somewhat stronger than those of
poison ivy, its rare occurrence in any location except swamps and bogs
seems to result in its causing fewer cases of dermatitis.

The other species (or species complex), Rhus Tozicodendron L., Folia
toxicodendri, the POISON IVY, also called poison oak, poison creeper,
boison vine, poison climbing sumac, climbing ivy, three-leaved ivy, mark-
weed, picry, black mercury, mercury, giftsumach, giftbaum, Sumach
veneneu. Toxicodendro, zumaque venenoso, or Sumagre venenosa, grows
in the form of woody vines, trailing shrubs, or low erect bushes, and adapts
itself to a great variety of conditions. The various forms are so much alike
in general character that familiarity with any one form will make it
possible to recognize the plants wherever encountered. Poison ivy is often
confused with boxelder (opposite leaves), fragrant sumac (red pubescent
fruits), and Virginia creeper (flve-leaflets and blue berries). Poison ivy
plants are most readily recognized by their leaves, which are always
divided into three leaflets and are always alternately arranged on the
stem; and by their whitish, single-seeded, waxy fruits that persist far
into the winter, long after the leaves have fallen.

Some of the various forms of Rhus Tozxicodendron L. have been vari-
ously designated as species. Some of the better established ones are
Rhug Tozicodendron auths. (Rhus radicans L., Tozicodendron pubdescens



Mtnnmgoueam cal of various specimens of Rhus Vernix (up-
right) and u-'mnooggmmmmm ’
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Mill,, etc.), Rhus quercifolia (Michx,) Steud. (Rhus Toricodendron querci-
Jolia Michx.) Tozxicodendron monticola Greene, or Tozxicodendron querci-
folium QGreene), Rhus ezimia Standl. (Tozicodendron exrimium Grecne or
Toxicodendron biternatum Greene), and Rhus Rybergii Small (Toxicoden-
dron punctatum Greene) in our range; Rhus diversibola T, & Q. (Rhus lobata
Hook., Toricodendron diversilobum Greene, or Rhus diversiloba radicans
(T & G.) McNair) and Rhus Greenei McNair ARhus divaricata (Greene) Mc-
Nair or Tozicodendron divericatum (Greene) of the west coast; and Rhus
orientalis (Greene) Schneider (Rhus Toricodendron hispida Engl. or Toxi-
codendron orientale Green) of China and Japan. When one observes the
polymorphism of both foliage and plant in individual specimens, the desira-
bility of alloting these forms specific rank seems questionable., Engler and
Prantl (9) consider Rhus diversiloba as a subspecies of Rhus Tozxicodendron.
Those botanists who believe in innumerable species would favor the accept-
ance of the many species formedpP, while the more conservative would be
inclined to consider them as not more than subspecies.

DISTRIBUTION

The range of Rhus Vernix extends from the southeastern portion of
the central states eastward and northward along the Atlantic seaboard,
and into the Great Lakes region (fig. 3). While the species is not reportedq
west of Arkansas, it should be considered as a possible source of derma-
titis in the swampy woodland regions of eastern Oklahoma and Texas.

Several of the forms of Rhus Toxicodendron occur in the range under
consideration (fig. 3). However, unless, or until, these variants are shown
to be distinct species and as having different toxic agentsr, I believe the
forms in the south-central region may be considered for purposes of
diagnosis and treatment simply as Rhus Tozxicodendron. One anxiously
awaits the solution of this problem, both taxonomically and toxicologically,
particularly since we have in our territory (fig. 3) at least eight of these
forms.

Pigure 8. Map m;moumatomnuuonmmummmam
Vernix, and of us codendron and its several segrogates (ss listed in
various widely used manuals and monographs.) .
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TOXIC AGENT

McNair (16) has shown that in Rhus diversiloba, the intercellular secre-
tory canals (which show no essential differences from those of other species
of Rhus) are found in the roots, stem, leaves, and fruit, in the phloem
otthaprlmaryvmulubundles,mthesecondarybastofthestem,ln
the phloem of the mesocarp of the fruit, and in the hypocotyl and
cotyledons of the embryo. Since the fresh sap emulsion contained in the
secretory canals is the only part of the plant capable of producing derm-
atitis, the anthers, pollen, xylen, epidermis, cork cells, and trichomes were
shown to be non-toxic. To date there has been no indication that the
poison is bacterial, and at present it is belleved to be due (40) to the
polyhydricphenol, lobanol (16), or (acid resin?) toxicodendrol (21). As
broken surfaces are required to make contact with the poison-containing
sap, the least number of cases appear during the dormancy of the plant
while the greatest number are contracted when the leaves and flower
parts are immature and therefore most easily fractured (i6). Poisoning
without contact with the plant may occur from the smoke of the burning
plant or by contact with substances that have the poisonous sap on them,
such as clothing, shoes, cordwood, books, and the hair of animals. Parts
of the plant are capable of causing poisoning, even after long drying, but
the cy decreases in drying due to loss of fluidity of the sap
and from the oxidation of the poison (16).

DIAGNOSIS

Bvidence of Rhus poisoning is established by a history of recent
exposure and the rapid onset of an acute dermatitis characterized by
deflned lesions of linear arrangement (evidence of leaf or twig
contact). The onset is sudden, a few hours or days after exposure, with
involvement of the face, neck, wrists, hands, or other parts. There is
& tendency for the dermatitis to spread by “autcinoculation” (4). The
first manifestation is an erythematous flush on which thin-walled vesicles
soon appear. At a later stage the involved areas become bright red, warm,
and slightly edematous. The vesicles mature into bullae which may co-
alesce or rupture with exudation of serum and the formation of moist sticky
crusts. After the lesions become confluent, they cannot be readily dis-
tinguished from those of any other dermatitis of external origin except
by chemical and patch tests. The usual chemical method consists in damp-
ening the atfected areas with dilute caustic soda or potash. Small darkened

spots or lines appear, which can be decolorized with dilute nitric
acld 116). A properly performed patch test, as in other contact dermatitis,
is essentially pathognomonic. This latter test consists in the application
to the unbroken skin surface of fresh, whole or powdered leaves, pastes
made from the crude resin, or oil solutions of the toxic principle.

It has been shown that there exists a natural immunity to poison ivy.
Tests on young infants show this is not due to inadequate mechanism but
to lack of previous contact (35). The immunity in any case is relative,

ure to massive doses or to a highly concentrated extract of the

ciple wlll almost invariably produce untoward results.
A large poru of people is susceptible, and studies indicate that
about five per tmottlme population in some areas are treated annually

:

THERAPY
Prophylactic measures, such as washing the skin just before or after

fifty per cent alcohol or in twenty-five per cent glycerine, or by washing
repostedly just after exposure with a soap containing an excess of alkall,



ACADEMY OF SCIENCE FOR 1934 27

usually prevent skin irritation. After the appearance of the skin eruption
many local remedies, such as hot KMnO: baths and lead or aluminum
acetate lotions, have been found useful. More recently extracts containing
the toxic agent in hydro-alcoholic saline or almond oil solution are being
successfully employed to produce rapid and in many cases relatively
permanent immunity.

CONCLUSIONS

Poison sumac and poison ivy have been shown to grow in the central
portion of the United States. The taxonomy and distribution of these
poisonous representatives, their differential morphological characteristics,
toxic agent, diagnostic features, and therapy have been briefly reviewed.

Poison sumac, because of its rare occurrence in any location except
swamp and bogs, causes relatively few cases of contact dermatitis. The
poison ivy (or poison oak) is represented in our area by eight forms.
They grow abundantly in a great variety of situations and are the cause of
8 large number of cases of contact dermatitis. The importance of these
species in the production of a large per cent of plant dermatitis makes
them worthy of the consideration of the general practitioner.
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FOOTNOTES :

a. Contribution of the Botanical Laboratory of the Un.lvenltay of Oklahoma,

For a cond d discussion see Barkley and Howard (2).

b. R. M. Balyeat Fellow in Auerggsot the Department of Botany, University of
Oklahomas, on leave of absence 1934-1935.

¢. Also called Turpinia Raf. Styphonia Nutt., and Schmalzia Desv. (8).

d. S8ynonymous with universal irritant.

e. Spain, Newell, and Meeker (83} have shown, in an investigation of the sus-
ceptibility of adults, that the proportion of the population affected increases arith-
metlcally as the concentration of the irritant is increased geometrically.

f. Pammel (20) has an interesting discussion of the economic importance of the
sumac family (pp. 607 to 614).

§. Sometimes spelled Anachardiaceae (26) (27).

h. This if often divided into several genera (6) (26) (27) (28) (81) (33) (86)

(41).
1. Metopium Linnaea Engl. (Rhus Metopium L., Metopilum Metopium (L) Small,
or Rhus oxymetoplum Griseb.) (13) (31) (332) 'iw), CORAL sm?uc, ‘mzmnutn
nanchineel, bumr-wood, poison-wood, hog-| , or doctor-gum, native of Florida
and the Keys, is the only species of the United States, reported as poisonous, that is
Dot & member of the genus Rhus, However, according to the N. 8. D. (13), “It is
;lmto likely that very many other plants of this family, not now suspected, will be
Oundpouonmalngrewerorlengegr "
lu;" Ilhnshl:l.lchsun sargg\;. (lguu pumlls(‘lglc(h‘z.)). of the section rmcnoc%
Engl., sometimes n considered [ poisonous species,
Tecent manuals do not list it as such. It does not oemr'gyour range.
hmnmeWArnmaumnuaunmbymw
&5 & separate and distinct genus, Toxicodendron [Tourn.] Mill. (5) (368) (a7) (38)
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8$3) (86) (41). Small (31 y used the name Rhus for this restricted us,
()‘)() ”%(a) gon

l. Orllhs smooth stone and pubescent fruits (Rhus guercifolia) with tri-
!ouolsto leaves leaf stalk (petiole) almost as long or longer than the terminal

Aecordlnc to the N. 8. D. (12), Rhus Toxicodendron was “............ reeomm
od !otmuly as an internal y in incontinence of urine depend
of the bladder, acute articular and chronic muscular rheumatism,
other affections, its use has got produced good resuits and has been abandoned.”
n. “An infusion of the young branches and leaves is employed in homoeopathic
n(”' eenicliors, Rhus sl estris, Rhus tri
us v ers,  { us chocarpa, Rhus succedanea, and
llml Deunyl are similar poisonous species of other regtons.
¥. The variabllity of form of trifoliolate poisonous species ot Rhus is shown in
the following tentative key which indicates some of the many ies which have
been erected for these very similar forms of the Section VENENA AE of the United
States. It might be remarked here that shrubby forms of Eolson ivy often have a
imb beocoming vine-like when it touches some support; and that both deeply notch-
od and onuu leaflets are often found on the same plant.

f: innately 1-1a-rouow¢ tall shrub or small tree .......................... R. vernix
b1 4 ves eu than 7-foliola
= Seeds smooth, fruit ulun.uy pillose or pubesoent ............................ R. quercifolia
== Seeds rou:hened, fruit usually smooth.
/ Seeds frregular {n outline; West Coast species B. Greenel
// Seeds in outline.

Leaf blades variable, from 3-5 (usually 3); leaflets of variable shape with
mnded or obtuse apex; west Coast species.

1 8hrub R. diversiloba
11 Vine -R. dryophyllum.
AA Leaflets 3; not West Coast 1es.
1 Upright shrubs, moetl{ out aerial roots.
+ lnx!‘lm deeply cleft for the most part; distribution limited “to 'rem and
R. eximia.

Me.
<4+ Leaflets for the most part not deeply cleft; distribution not limited to
Texas and Mexico.
& Leaflets with coarsely toothed or lobed blades.
'  Leaves distinctly pubescent, at least on veins beneath.
* Drupes 5 - 8 mm thick, crenately lobed, southern and eastern...

R. Toxicodendron
*¢ Drupes 4 - 5 mm thick.
Ocourring in Oklahoma, Texas, and adjacent territory R. rhomboides
) Occurring in North Dakota R. fothergilloldes
Leaves glabrous or nearly so.
Leaflets thick, sinuate, terminal one decidedly longer than broad, its

tiolule usually 1-2 cm long. Western .............ccccoveeeeeee R. xyabergu

oo n‘netl thin,
Western. The terminal leaflet orbicular, abruptly short acumlnaw
ocoarsely toothed R. Longipes

)) Northeastern. The terminal leaflet lanceolate, acuminate, cuneate
at the base, sharpl mmed acutely lobedq, or entire.
R. microcarpa

Fruit 3-4 mm. in
Western. Leaflets undulate or rarely few-toothed; glabrous above; oc-

) Leafiets not coarsely toothed or lobed.

c\u-rlnc in North Dakota R. desertorum
‘ mnm with entire bhda. glabrous; Key West .................. R. Blodgettl
** Leaflets lanceolate to ovate-lanceolate, acuminate, the middle one
cuneate at the base, sharply toothed, acutely lobed, or entire. Frult
3 - 4 mm. in diameter. Northern R. microcarps
11 Usually vines, climb! b urm rootlets.

& Distribution limited R. floridans
aa Distribution not limited to l"lorlda.

4 Leaflets coarsely toothed, drupes 4 - 5 mm in diameter.......... R. N do
*’  leaflets undulate or rarely few-toothed, drupes 5-6 mm in diameter......
R. radicans.
Q. While Rhus vernix has been reported from mﬁemOkhhoma.thereporthu

nos bnn documemod by apecimens, and therefore is not included.
. oormpondon mgm Newell and Meeker say that they “feel
mmmmm (to Rhus Toxicodendron and Rhus di-
M)m\ho-um. Outo(uxty-nnnpu‘om (tested in their experiment (33)
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and found) sensitive to poison ivy, sixty-two were susceptible to approximately the
same concentration of poison osk. The five cases where the on was not sim-
ilar had only slight reactions and did not return for retesting.” They point out
that among the uncontrolled factors in the experiment, the probable explanation of
the slight variation is the fact that the extracts of the poison ivy were made from
fresh leaves, while those from poison oak were made from dried leaves.
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