Case reports

An unusual cause of caustic burns

Two children in far northern Western Australia tattooed their arms with maangga berries
(Grevillea pyramidalis ssp. leucadendron), which resulted in unintentional, caustic, partial
thickness skin burns requiring specialist burn care. An understanding of the chemistry of the
burn agent (5-n-alkyl resorcinol), appropriate first aid management and referral, and possible
physiological sequelae are essential for optimal medical management and preventive
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community education.

Patient 1

A 10-year-old Aboriginal girl with burns was referred to
the Princess Margaret Hospital burns unit by a local
general practitioner in far northern Western Australia.
Relatively little was known about the nature of her burns
or the potential toxic chemical sequelae and, because of
the distances involved, it was decided to bring her to Perth.
The patient had used local berries to “tattoo” both her
forearms, causing bilateral caustic burns to 1% of her body
surface area (Box 1, A). After consultation with the burns
unit, the area was washed thoroughly with water to
remove any remaining traces of caustic substance and the
pH of the area was repeatedly tested. The berries had
induced a partial thickness burn with blistering of the skin.
The blisters were deroofed and washed and the pH
checked again. The child was observed overnight for
systemic and metabolic effects. The burns were initially
treated with nanocrystalline silver dressing and hydrocol-
loid dressing, which were changed every 2days (Box 1, B
and C). These were later replaced with calcium alginate
dressing and hypoallergenic polyacrylate adhesive, which
were changed every 2 days until complete resolution
3weeks later. The patient was advised to massage and
moisturise the area and to use sunscreen protection.

Patient 2

Almost exactly 1 year later, a 14-year-old Aboriginal girl
with burns was referred to the burns unit from the same
area as Patient 1. The maangga berry was confirmed as the

seed pod she had used. She had burns on her right
forearm, cubital fossa and distal arm. The area was washed
with soap and water and irrigated while determining the
pH of the wound area. She was admitted for wound
dressing, observation and treatment for metabolic
derangement. She sustained partial thickness burns to 3%
of her body surface area. Her forearm was treated with
nanocrystalline silver dressing and hydrocolloid dressing,
which were changed every 2days, then replaced with
calcium alginate dressing and hypoallergenic polyacrylate
adhesive, which were changed every 3 days until complete
resolution after 3 weeks. She was advised to massage and
moisturise the affected area and protect it from direct
sunlight.

Most caustic burns are secondary to accidental ingestion of
a corrosive substance, causing significant oesophageal
stricture or perforation, or from topical exposure to agricul-
tural or building chemicals.? According to some studies,
almost half the burns described are in children (despite
them comprising less than 3% of all burns), and burns
have significant cultural and psychological sequelae.>*
Excluding a few case series of self-inflicted garlic burns
and fruit juice mouthwash gingivitis, as far as we are
aware, no described cases exist of caustic burns from plant
matter, especially plants that have cultural significance for
the Aboriginal people of Australia.” Of further interest is
that the topical chemical burn also may have significant
systemic consequences related to the burn chemical.

1 Partial thickness burns to the left arm of a 10-year-old Aboriginal girl (Patient 1), secondary to self-tattoo with berries from Grevillea pyramidalis ssp.
leucadendron

B

A. Day 1. B. Day 3 (after 2 days’ dressings). C. Day 6 (after 5 days’ dressings).

MJA 195 (6) - 19 September 2011

355



4 Case reports

Regional and national poisons
centres were contacted for
advice, but staff were unable to
advise on the management of
the patients because little is
known about this berry interna-
tionally.

The patients were from an
area that is a natural habitat for
Grevillea pyramidalis ssp. leuca-
dendron. The tree is also known
as the konkerberry, maangga
berry or caustic tree, which are
generic terms for many different
species of berry shrubs. These
berries have traditionally been
used by local Aboriginal people
for tattooing; the berry is used to
puncture the skin, and the fluid
released from the berry causes a
greenish discoloration of the
skin followed by permanent
black tattooing. The elders of
the various tribes within the rel-
evant region have been made aware (after liaising with the
burns unit) of the potential harmful effects of the berries
when used incorrectly by inexperienced users.

High-performance liquid chromatography has been
used to isolate the corrosive substance, identified as 5-n-
alkyl resorcinol, a phenol derivative, which is also a precur-
sor for tetrahydrocannabinoid (the psychoactive chemical
in marijuana). There has been a resurgence of interest in 5-
n-alkyl resorcinol because of its antioxidant, antigenotoxic
and cytostatic characteristics. It is a phenolic lipid metabo-
lite of plants, animals, fungi and bacteria during normal
development, as well as during times of stress, such as
when infection or wounds are present or when the organ-
ism is affected by ultraviolet radiation. It has also been
found to inhibit bacterial, fungal, parasitic and protozoal
growth, and to reduce the efficacy of viral transfection.®
Chemical burning seems to occur when 5-n-alkyl resorci-
nol binds with proteins to form esters that irreversibly bind
calcium. This interferes with cellular mitochondrial per-
formance, leading to cellular anoxia and energy depriva-
tion, causing protoplasmic poisoning and necrosis. This
organic compound also binds and dissolves the lipid
membrane of the skin cells, leading to proteinaceous
structural disruption.

In a medical setting, naturally derived 5-n-alkyl resorci-
nol could be used as a potent heat shock protein-90
(Hsp-90) inhibitor. Hsp-90 is instrumental in the regula-
tion of oncoproteins Her2, Akt, Ber-Abl, c¢-Kit, EGFR and
mutant BRAF, and when these oncoproteins are dysregu-
lated, they lead to solid and haematological cancers.”
Clinically, Hsp-90 is the active compound in endodontic
fillings and vascular glue and has been used extensively as
a peeling agent.®

5-n-alkyl resorcinol has many side effects, including
theoretical goitrogenic consequences, and G. pyramidalis is
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2 Grevillea pyramidalis ssp. leucadendron

Photography by Lynley Wallis. Used with permission
(http://florabase.dec.wa.gov.au/help/copyright). *
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listed as poisonous in the United States Food and Drug
Administration Poisonous Plant Database (http://
www.accessdata.fda.gov/scripts/plantox/index.cfm). The
fact that G. pyramidalis berry juice causes haemolysis is of
concern, but the cardiac glycosides it contains may be of
more concern, even though ingestion (not skin penetra-
tion) is required for a lethal dose. Other effects of cardiac
glycosides include blurred vision, nausea, vomiting, brady-
cardia, confusion and lethargy, and people showing these
signs after contact with G. pyramidalis should be referred to
an emergency department immediately.

We hope this article may be educational for doctors in
far northern Western Australia and anyone coming into
contact with the Grevillea species, some of which (eg, G.
banksii and G. robusta) contain trace cyanide and grow in
residential Australian gardens. We believe these two
cases offer a unique insight into a region-specific phe-
nomenon.
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3 Geographic distribution of Grevillea
pyramidalis ssp. leucodendron
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Map data by Paul Gioia and the Western
Australian Herbarium. Used with permission
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