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The first mention of poison ivy dermatitis in the American
literature was made by Captain John Smith, who, in a letter back
to England in 1609, wrote: "The poisonous weed, being in shape
but little different from our English yvie; but being touched
causeth reddness, itchinge, and lastly blysters, the which how-
soever, after a while they passe awaye of themselves without
further harme; yet because for the time they are somewhat
painefull, and in aspect dangerous, it hath gotten itselfe an ill
name, although questionlesse of noe very ill nature" (1).

Since the time of John Smith, approximately fifty species of
poison ivy have been described in North America. Conservative
botantists now agree that only three species exist, namely,
Toxicodendron radicans, Toxicodendron quercifolium, and Toxi-
codendron diversilobum. Some admit the existence of several
variants in addition to the species.

Toxicodendron radicans is the common poison ivy of North
America, extending from southern Canada to northern Mexico.
This is a most inconsistent species, the leaflet margins varying
from entire, crenate or serrate to deeply lobate. These variations
may occur on a single plant or the leaflet form of a single specimen
may be markedly similar. The leaflets of this species have a
general tendency to be ovate with acute apices. In the eastern
and southern parts of the United States, this species grows as
either a shrub or a vine, or portions of a shrubby plant may come
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in contact with some support and then become a climber. In
the western part of its range (Great Plains and Rocky Mountain
Regions) the plant is almost uniformly a small shrub. In Texas
the shrubby and climbing forms are equally prevalent.

Toxicodendron quercifolium, or oak-leaved poison ivy of the
eastern United States, is found chiefly in the Atlantic and Gulf
States, though occasional specimens are found farther inland.
This plant is a low shrub, which, according to botanical texts,
does not climb. The young leaflets are described as densely
pubescent, later tending to become glabrous, especially on the
upper surfaces. The leaflets are characteristically ovate, with
3 to 7 rounded or subacute lobes, resembling the leaves of certain
common oaks. If Toxicodendron radicans and Toxicodendron
quercifolium are distinct species, then the two freely hybridize
in Texas, since specimens with characteristics of both species
are repeatedly observed in this State.

Toxicodendron diversilobum, the Pacific Coast type of poison
ivy or poison oak, ranges from Washington to Lower California.
This species is likewise extremely variable, the leaflet margins
varying from entire or slightly crenate to deeply serrate or lobed.
In habit, the plant may be either a shrub or vine.

Fifteen specimens of Toxicodendron radicans collected in
Wyoming, Nebraska and Texas, 12 specimens of Toxicodendron
quercifolium gathered in Texas, and 7 specimens of Toxicodendron
diversilobum from the vicinity of Oceanside and Los Angeles,
California, were cultivated in my own yard under identical
conditions of soil, sunshine, shade and moisture. Although
slight variations in leaflet outline occurred between plants of the
3 species, equal variations occurred among the leaves within a
single species. At least 5 specimens, which appeared as typical
Toxicodendron quercifolium in the field, developed aerial rootlets
and became climbers. Plants which produced leaflets with
coarsely lobate-dentate margins in their native habitats of the
sandy east Texas woods, had a tendency to develop leaflets with
little or no lobation when grown in the black-clay soil of my own
yard. No constant variation was found between the pubescence
of the leaflets, the flowers or the seeds of the 3 species. Since a
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slight variation in the shape of the leaflets is the only reason for
separation of poison ivy or oak into 3 species, this variable plant
seems best treated taxonomically as a single pleomorphic species
with several more or less consistent geographic variations.

The generic recognition of poison sumac (swamp sumac) as
belonging to the genus Toxicodendron and not to the genus Rhus
seems warranted because of its consistently poisonous sap which
turns black on exposure to the air, its paniculate inflorescence
and the ceriferous mesocarp of its white berries, in contrast to
the non-poisonous effluvium which does not turn black, the
thyrsoidal inflorescence and the non-waxy mesocarp of the red
berries of the ordinary upland sumacs. The poisonous variety
of sumac will therefore be designated in this paper as Toxicoden-
dron vernix and not as Rhus vernix or Rhus venenata. In order
to have fresh sap of this plant available for study, 4 poison sumac
shrubs collected near Nacogdoches, Texas, are being grown in an
artificial swamp in my yard.

The term "poison ivy" is usually employed to designate climb-
ing forms of the plant, while the term "poison oak" is used to
designate shrubby forms. In some sections of the country,
however, certain persons apply the term "poison ivy" to the
shrubby forms and "poison oak" to the climbing forms. At-
tempts to differentiate between poison ivy and poison oak by the
shape of the plant leaflets is confusing since climbing forms
having oak-leaved foliage and shrubby forms, with almost entire
margined leaflets, are frequently found. Many persons use the
terms interchangeably for all forms of the plant.

The milky saps of poison sumac and the three species of poison
ivy are highly irritative. Drops of the juice of mature specimens
of Toxicodendron vernix, T. radicans, T. quercifolium, and T.
diversilobum were placed on the skin of persons proved not sen-
sitive to poison ivy. The sap of all species turned a dark brown
to black after exposure to the air for a few minutes. An eschar
formed at all contacted areas. Separation of the eschar was
followed by a superficial, non-contractile scar. The simultaneous
painting of the skin with the saps of the 4 species of Toxicodendron,
carbolic and trichioracetic acicLs showed that the juices of all
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Toxicodendron species are frequently as escharotic in action as
the two chemical caustics. Induced sensitization to both ivy
and sumac developed in 4 of the 5 volunteers tested with the
irritative juices. Repeated irritative reactions over a period of
8 years have failed to sensitize one subject (B. S.). The milky
juices of the 4 species of Toxicodendron common to North America
therefore show similar escharotic properties. Repeated covered
24-hour patch tests with the milky saps of the upland sumacs
common to this section (Rhus copallina and Rhus glabra) have
failed to cause either irritative or allergenic reactions.

The solvent-free oleoresins extracted with ether from fresh
green leaves of the 4 species of Toxicodendron regularly cause
redness and stinging of my arm if left in contact with the skin
for as long as 10 to 15 minutes. Oleoresins extracted from
thoroughly dried leaves of the same specimens must be left in
contact with the skin for 8 to 24 hours before reactions of similar
intensity are evoked and there is uniformly a latent period of
approximately 12 hours before the irritative responses occur.
The irritative actions of the fresh saps and the oleoresins extracted
from green and dried leaves of poison sumac and the three species
of poison ivy appear identical.

Leaves of mature specimens of poison sumac and the three
species of poison ivy were collected, placed in separate jars and
immediately covered with ether. After standing for 48 hours the
ether was removed, filtered and allowed to evaporate in open con-
tainers. The solvent-free oleoresins left after evaporation of the
ether were then mixed with corn oil to make dilutions varying
from 1:100 to 1:20,000. Quantitative patch tests applied to the
backs of 16 ivy-sensitive persons showed reactions to approxi-
mately the same high dilutions of the oleoresins of all species.
Therefore the allergenic potencies of the oleoresins of Toxicodendron
radicans, T. quercifolium, T. diversilobum, and T. vernix are identi-
cal. In any such test, many plants must be employed since al-
lowance must be made for the variations in potency of specimens
of the same species. Since Toxicodendron diversilobum (Pacific
Coast species) and Toxicodendron vernix (poison sumac) do not
grow in the vicinity of Dallas, Texas, it is probable that the tested
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subjects had experienced no previous sensitizing exposure to
these plant species.

Eleven persons clinically sensitive to poison ivy gave positive
skin reactions to high dilutions (1:1000 or higher in corn oil) of the
oleoresins of Toxicodendron radicans, T. quercifolium, T. diver-
silobum, and T. vernix when quantitatively patch tested with
oleoresins extracted from dried mature specimens of these 4
species of ivy and sumac. During a period of approximately 8
months, each person then ingested one ounch each of the 1:100,
1:50, and finally the 1:25 dilution of the oleoresin of Toxicoden-
dron radicans in corn oil. Two weeks subsequent to cessation of
oral therapy these persons showed mildly positive patch tests to
the 1 : 100 dilutions of the oleoresin of all 4 Toxicodendron species
but higher dilutions provoked no reactions on repeated tests.
The prolonged fractional ingestion of the oleoresin of one species
of Toxicodendron hyposensitized the volunteers to the oleoresins
of all species of this plant common to North America.

A white boy, who was observed during repeated attacks of
clinical ivy dermatitis and who gave positive reactions to the
oleoresins of Toxicodendron radicans, T. quercifolium, T. diver-
silobum, and T. vernix when diluted 5000 times in corn oil, was
repeatedly patch tested with varying strengths of the oleoresin
of Toxicodendron radicans. From 15 to 30 skin tests were applied
to the back, chest, abdomen, arms, and legs at 4 to 7 day intervals
for a period of 6 months. Skin sensitivity was gradually but
constantly decreased. At the end of the six months testing
period, repeated patch tests with the 1: 10 dilutions of the oleo-
resins of the 4 species of Toxicodendron evoked no reactions.
When fresh leaves of poison sumac and the three species of poison
ivy were crushed and vigorously rubbed over his body on repeated
occasions there was either no reaction, or a mild erythema oc-
curred at the contacted sites. Dermatitis did not follow repeated
clinical exposures to poison ivy and poison sumac. The multiple
positive patch reactions evoked by the oleoresin of a single
Toxicoclendron species or the transepidermal absorption of this
oleoresin applied during repeated patch tests had desensitized
this boy to this and other species of Toxicodendron.
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Since these experiments indicated that the oleoresins of the
four species of Toxicodendron are allergenically identical, further
experimentation was limited to Toxicodendron radicans, the
common ivy species of North America.

Leaves from a single specimen of Toxicodendron radicans were
collected, at intervals of 2 weeks, from the first appearance of the
young buds (March 15) until just prior to the leaf color-change
in late September. Oleoresins extracted from leaves collected
during the first few weeks of growth rarely caused skin reactions
when diluted as much as 100 times with corn oil. Oleoresins
extracted from fully mature leaves of the same specimen caused
skin reactions when diluted 1000 times with corn oil. A marked
variation in potency was also found in oleoresins extracted from
mature leaves of 22 specimens of this plant. The potencies of
fat-solvent extracted ivy oleoresins, as gauged by quantitative
patch tests, therefore vary according to the growth stage of the
plant leaves, the particular plant of a single species selected and
the solvent employed for extraction. Experiments show that
ether and acetone extracted oleoresins are much more potent than
those prepared with alcohol, benzene or carbon tetrachioride (2).

Leaves from a single plant were collected and divided into two
portions. One batch was immediately covered with ether. The
second portion of leaves was allowed to dry at room temperature
for 2 weeks. Oleoresins similarly extracted from both batches
of leaves were then diluted with corn oil for quantitative patch
testing. Oils extracted from fresh green leaves proved 5 to 10
times as potent, on quantitative patch tests, as those extracted
from thoroughly dried portions of the same plant. Simultaneous
quantitative patch tests with the oleoresins were applied to the
backs of 26 subjects clinically sensitive to poison ivy. Persons
who gave positive patch reactions up to the 1:2500 or 1:5000
dilution of the oleoresin made from dried leaves frequently gave
reactions of similar intensity to the 1:20,000 or 1:40,000 dilution
of oil made from fresh green leaves.

While tracing the exposures of persons presenting clinical ivy
dermatitis, it became apparent that dermatitis could follow
contact with clothing contaminated many months previously.
One patient developed a severe generalized ivy dermatitis after
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climbing an ivy infested pecan tree early in October. The
khaki pants worn during this exposure were stored in a closet
and were not worn until the following June. A severe ivy derma-
titis of the buttocks and lower extremities followed the wearing
of these trousers, contaminated some nine months previously.

Experiments were then carried out to determine the stability
of the ivy oleoresin. Oleoresins extracted with ether from dried
ivy leaves have now been stored at room temperature in stoppered
bottles for 5 years. Quantitative patch tests indicate that these
oils have lost no demonstrable portion of their former antigenic
potency. Plant meal prepared by grinding dried ivy leaves has
been stored for a similar period and still produces violent reactions.

Drops of the milky ivy juice were placed on glass and stored at
room temperature. On drying each drop of the juice formed a
brownish-black film of shellac-like hardness. At monthly in-
tervals a film has been scraped off with a knife and used for patch
test material. Although the drops have now been dried for 10
months, the material is still highly allergenic for ivy susceptible
persons. The dermatitis producing fraction of the oleoresin is
only slightly available for adherence to sensitized skin cells
when in the dry, shellac-like form. More intense reactions are
obtained when the films are finely ground before application to
the skin. The intensity of the reactions is somewhat increased
by grinding the films with a few drops of ether. The black,
supposedly oxidized sap is not inert, as originally stated by
McNair, who relied upon tests with the irritative fresh sap in his
experiments (1).

Squares of cotton cloth were contaminated by bruising an ivy
leaf between two squares. After storage for one year these
contaminated squares remain highly allergenic for ivy sensitive
persons.

Ordinary white cotton gloves were worn during the gathering
of ivy leaves. At monthly intervals, a small square has been
removed from a contaminated glove and merely rubbed on the
arm of ivy sensitive persons. Although these gloves have now
been stored at room temperature for 16 months, such tests still
evoke markedly positive reactions.

A white canvas glove worn during the collection of poison ivy
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was stored at room temperature. The black stain on the gloves
indicated the presence of a large amount of the poison ivy sap.
After storage for 10 months small squares of the glove used for
patch material evoked frankly vesicular reactions. The glove
was then washed for ten minutes with hot water and laundry soap
(Octagon), dried and pressed with a hot iron. The washing and
ironing procedure did not materially decrease the potency of this
contaminated glove. After dry cleaning with naphtha, portions
of the glove did not evoke skin reactions. The black stain was
not removed by washing or dry cleaning.

At nine A.M. I collected poison ivy with my unprotected hands.
At hourly intervals my hands were thoroughly washed with soap
and water for several minutes. The mere rubbing of my fingers
on the arms of ivy susceptible individuals caused erythematous
to vesicular reactions as late as 6 hours after collection of the ivy.
In one instance a vesicular dermatitis occurred after 12 hours.
Repeated washings did not neutralize or completely remove the
excitant.

Branches of poison ivy were exposed to the elements on a
garage roof for 18 months. At the end of this period the friable
bark was removed and extracted with ether. A highly potent
oleoresin was recovered. Patch tests with the powdery bark
evoked intense reactions.

Experiments were undertaken to determine if oleoresins ex-
tracted from dried ivy leaves deteriorate in the presence of
water (3). One cc. of an ether extracted ivy oleoresin was placed
in numerous glass bottles of approximately 100 cc. capacity.
The bottles were then warmed and rotated so that as the oleo-
resin cooled, it dried on the inner surfaces as a thin film. The
bottles were then filled with tap water and allowed to stand at
room temperature. After a few weeks, the oleoresin separated
from the sides of the containers and settled in lamella-like sheets
at the bottom. The flakes of the oleoresin were therefore in
continuous contact with the water. At monthly intervals the
water was removed from one of the bottles and replaced with
ether or acetone. Although the oleoresin has now been exposed.
to tap water for 17 months, the 1:100 dilution still evokes positive
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patch reactions of slightly reduced intensity on ivy sensitive
persons. The fat-solvent insoluble residue in the bottles proved
inert on patch test after repeated washings with ether or acetone.

Dried branches of poison ivy were broken into approximately
two-inch lengths, placed in quart fruit jars, weighed down with
stones and covered with tap water. At monthly intervals a small
portion of a branch has been removed and extracted with ether.
Although the branches have now been submerged for 16 months,
the oleoresins extracted from the water-logged fragments are
still highly potent. Patch tests with the bark of branches soaked
for this period still evoke intense reactions. The bark of roots
similarly soaked in water shows no apparent lessening of its
former allergenic potency. The dermatitis producing fraction
of the ivy oleoresin of thoroughly dried plants deteriorates slowly,
if at all, in the presence of tap water. Stability of the dermatitis
producing fraction of the ivy oleoresin of green plants in water
is now being studied.

Oleoresins extracted with ether from both green and dried
plants were placed in water and boiled for 12 hours. Heating
for this period lessened but did not destroy the allergenic potency
of the oils.

BTJMMARY

Although the three-leaflet, white fruited forms of the Rhus-
complex are treated in this article as three distinct species, growing
of the various plants under similar conditions indicates that
poison ivy in North America is represented by a single polymor-
phic species with certain habitat variations. The irritative and
antigenic properties of the fresh saps and the ether extracted oleo-
resins of the various so-called species of poison ivy and poison
sumac seem biologically identical. The dermatitis producing
fraction of the ivy sap or ether extracted oleoresin deteriorates
slowly, if at all, in the presence of air. Portions of the dried plant
and its ether extracted oleoresin likewise deteriorate slowly in the
presence of tap water. The potency of ivy oleoresin is lessened
by prolonged heating at high temperature.
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DISCUSSION

DR. ARTHUR ScHocH, Dallas: My remarks are largely corroborative. Dr. Fox
and I have seen a great majority of the individuals on whom Dr. Shelmire has been
working. There is one observation that I would like to add here. In the course
of this work he has handled literally thousands of patch tests in various dilutions.
Dr. Shelmire was so skeptical of what looked to us like obvious results, and so
careful in his work that he repeated everything not once, but 4 or 5 times.

DR. ADOLPH ROSTENBERG, JR., Washington, D. C.: Dr. Shelmire gave us these
observations in such an entertaining fashion that I think possibly some of the
significance of the work he has done might not get its full emphasis at the moment.
I would like to discuss one or two of the observations he mentioned.

First, I would like to point out the inability of Dr. Shelmire to become sen-
sitized to poison ivy. From work that others have done in deliberate experi-
mental sensitizations with various substances, it would seem that people who come
in frequent contact with sensitizing allergens do not easily develop an eczematous
sensitivity. Off-hand I know of no case of individuals coming in daily contact
with potent eczematous allergens to develop a sensitivity. Many people who
handle poison ivy have come down with a dermatitis, of course, but I am thinking
of individuals who have practically constant contact with the allergen. This
observation is worthy of study, but I know of no work directed to illustrate this
point.

A most important observation is that he was able to desensitize individuals by
cutaneous application of the allergen. To industry this would be a very valuable
contribution.

Lastly, variability in potency encountered from plant to plant, and from one
locality as compared to another, is an important point to remember, particularly
in attempting oral desensitization in a highly sensitive individual. It is safest
first to patch test with the proposed extract.

DR. FRED WEIDMAN, Philadelphia: An interesting point brought out by Dr.
Shelmire is the extreme stability of the Dallas brand of this oleoresin. The con-
ventional treatment is to wash the affected parts thoroughly with strong alkaline
soap, such as yellow laundry soap; and in the East we are successful in preventing
dermatitis this way. This brings up the matter of the geographic origin of the
plants, because if geographical location can explain the morphologic differences
between poison ivy and poison oak, they can determine the (physiologic) differ-
ences that exist in the direction of the virulence of the oleoresin. For example,
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ithas been established that there are marked differences in the fruit-bearing of the
same kind of grafted pears in the south and the north of England. It is entirely
consistent with botanical principles that the environment can be responsible for
the differences that are described between poison oak and ivy, and that when the
two are placed in the same environmental conditions one would recover plants of
the same species. Those working in mycology are aware of how moderate differ-
ences in culture mediums result in various differences in color and other charac-
teristics of the colony.

I should like to ask Dr. Shelmire what his opinion is as to the role of lobinol in
Rhus dermatitis, and also his opinion of ferric chloride as a therapeutic agent.

Da. MARION B. SULZBERGER, New York, N. Y.: It is a grave danger to have
Dr. Shelmire present material of the results of his investigations. He does it so
well and so interestingly, that there is a real danger of the importance and newness
of many of the points getting lost, certainly to the listener and perhaps also to the
reader. Dr. Shelmire has here made what I consider to be at least three major
contributions: 1) the identity of what were apparently previously considered to
be different types of plants—that is, their botanical and immunologic identity;
2) the tremendous resistance of the poison ivy excitant to various kinds of environ-
mental influences—water, air, aging, heat, etc.; and 3) the possibility of regularly
producing specific desensitization to poison ivy.

There are other points, but these are three of the most significant ones, and I
therefore venture to emphasize them again. Dr. Weidman brought out still an-
other important point; one cannot generalize from observations of this kind. No
doubt after the careful study Dr. Shelmire has made of this problem, his findings
are correct, but further studies by other observers would be welcome.

One finding of Dr. Shelmire's strikes me as remarkable in the light of all previous
experience. How is it that the excitant remains active on the skin for such a long
period and we nevertheless see so few cases (if any) in which one person gets poison
ivy dermatitis just from exposure to another person whose skin carries the cx-
citant?

Are different plants perhaps different in the production of excitant? Moreover,
there is another possible difference. Is Dr. Shelmire in this respect different
from the majority of us? Is he a particularly good carrier of the poison ivy exci-
tant? If one could generalize from his findings about the persistence of exci-
tant in clothes, skin, under water, heat, etc., it would be hard for us to explain
why all of us, or at least 70 per cent of us, have not got poison ivy dermatitis all
of the time. For if the excitant remains active on clothes, dogs, etc., for the
length of time Dr. Shelmire has found, there is no reason why we should not be
coming in contact with it throughout the year, and certainly throughout the
seasons in which poison ivy is on the surface of the ground.

DR. M. H. GOODMAN, Baltimore: I was very much impressed with the studies
in desensitization that Dr. Shelmire presented. It was certainly an acid test to
prove that desensitization had taken place by rubbing the leaf into the skin. I
say this in connection with some work which Dr. Pels suggested about three years
ago, at which time an attempt was made to desensitize by intradermal injections
of increasing doses of poison ivy extract. We made up our extract directly from
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the oil, from the sap of the root, and I undertook to inject 12 individuals known to
be very sensitive to poison ivy. The interval between injections was 4 days, and
each received a total of 12. I attempted, like Dr. Shelmire, to apply the acid test
of desensitization, but did not do it wholeheartedly: I did this in one instance
though, on a girl who was supposedly desensitized, and she broke out very strongly
on the forearms, hands, . . . and she is still looking for me. She had a very severe
reaction, and it became universal. Perhaps in many cases which are thought to
be desensitized, they are really not so. We might apply the test with the leaf by
rubbing it into a very small area of skin. Three out of the 12 patients have re-
ported to me that they have remained free on exposure to poison ivy. But I did
not apply the test to them for fear of severe reaction.

Dn. JOSEPH MULLER, Worcester, Mass.: There is one very important and prac-
tical question. We all try to use desensitization. We are not very successful.
The question is how to standardize the poison ivy extract that we are injecting, so
that we might be sure we are really using the potent drug and not some inert oil.
I also have a warning here: Nobody is safe from poison ivy. The late Dr. Harvey
P. Towle of Boston thought that he was the one man who could not be sensitized
to poison ivy. He handled it with perfect freedom in research and gardening for
many years. He was well over 60, when his son bought a new country home, and
as his son was sensitive to poison ivy and the Doctor was not, Dr. Towle went out
and tore up the poison ivy. As a result the Doctor was in the hospital for 2 weeks
with poison ivy.

DR. SHELMIRE: I believe the vigorous rubbing with a succulent poison ivy leaf
is too severe an exposure for testing ordinary clinical sensitivity. The sap content
of certain leaves is great enough to act as a primary irritant.

Dr. Rostenberg spoke of desensitizing people in industry by repeated contact
with the sensitizing agent. To date I have succeeded in desensitizing only this
one boy by repeated patch tests. Four other individuals patch tested at two-
week intervals showed only a slight reduction in skin sensitivity after 8 months
testing. Weed sensitive individuals, who are in almost daily contact with the
offending plants, do not tend to become desensitized. This problem offers a vast
opportunity for experimental work.

The ivy sap on clothing probably becomes so hard that its dermatitis produc-
ing fraction finally is not available for contact with sensitized skin cells. How-
ever, if one carefully checks the source of ivy dermatitis, he will soon find that a
high percentage of cases come from indirect contact with the sap, as on clothing,
pets, tools, and so forth. In the vicinity of Dallas, Texas, not over 25% of people
are clinically sensitive to the plant.




