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CASE REPORT

DESCRIPTION OF AN INJURY IN A HUMAN CAUSED BY A FALSE TOCANDIRA (Dinoponera gigantea,
PERTY, 1833) WITH A REVISION ON FOLKLORIC, PHARMACOLOGICAL AND CLINICAL ASPECTS OF
THE GIANT ANTS OF THE GENERA Paraponera AND Dinoponera (SUB-FAMILY PONERINAE)

Vidal HADDAD JUNIOR(1,2), Jodao Luiz Costa CARDOSO(2) & Roberto Henrique Pinto MORAES(3)

SUMMARY

The authors observed an injury caused by the sting of a false tocandira ant in the hand of an amateur fisherman and they
describe the clinical findings and the evolution of the envenoming, which presented an acute and violent pain, cold sweating,
nausea, a vomiting episode, malaise, tachycardia and left axillary’s lymphadenopathy. About three hours after the accident, still
feeling intense pain in the place of the sting, he presented an episode of great amount of blood in the feces with no history of
digestive, hematological or vascular problems. The intense pain decreased after eight hours, but the place stayed moderately
painful for about 24 hours. In that moment, he presented small grade of local edema and erythema. The authors still present the
folkloric, pharmacological and clinical aspects related to the tocandiras stings, a very interesting family of ants, which presents

the largest and more venomous ants of the world.
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INTRODUCTION

The ants are Hymenoptera of the Formicidae family. The Ponerinae
sub-family presents ants of great size (up to 3.0 cm of diameter) with
some species of medical importance, like the tocandiras (tucandeiras,
cabo-verde ants, vinte e cuatro horas ants or bullet ants) which are
capable to apply extremely painful stings and potentially to provoke
systemic manifestations as fever, trembling, cold sweating, nausea,
vomiting, lymphadenopathy and cardiac arrhythmias*®. The pain,
however, is the main symptom and characteristic of the sting, being
extremely violent and capable of staying for periods of up to 24 hours*.
The ponerine ants of medical interest belong to the genera Dinoponera
and Paraponera. They are present in the whole country and the most
important species are Paraponera clavata (the true Tocandira),
Dinoponera australis, Dinoponera grandis and Dinoponera gigantea
(false tocandiras). They are carnivorous ants that can prey a great
amount of animals, including insects, birds and small mammals and
they have a poor social organization, living in the basis and cavities of
trees.

The venom of the ponerine ants is injected through a venom
apparatus constituted of a gland connected to a sting in the abdomen
of the ant and it is used during capture of food and for protection*>¢’.
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The bite is the most fearsome of all of the insects*>¢"%%. The venom is
neurotoxic***7 and blocks insect central nervous system transmission®.
They are not aggressive ants, but are vicious when defending the nest,
when they do a stridulating sound and sting with ferocity. The most
conclusive studies on the venom of the ponerine ants demonstrate a
complex proteic mixture, where a small neuropeptide isolated of the
venom of Paraponera clavata called poneratoxin (PoTX) affects the
Na channels and have potential use for application on biological
insecticides®36:10:13.14,

The tocandiras, especially the Amazonian specie Paraponera
clavata (Fabricius, 1775) (Fig. 1) are used in rituals of passage for
adult age in Sateré-Mawé, a tribe of near 7000 Amazonian Indians
that speaks the Mawé language and live in the border between the Pard
and Amazonas States. The children starting from the 12 years put the
hand in a type of liana glove (Fig. 2) with a great number of tocandiras
for a period of near 30 minutes. The young Indian that supports the
pain can exercise leadership positions in the tribe. During the life the
Indian has to pass for the ritual 25 times to be respected by the oldest!!2.

ROQUETTE-PINTO, in his thesis presented in 1915 studied the
specie Dinoponera grandis and it described the sting: “ ...in the
inoculation point is formed a whitish stain, later with little edema,
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Fig. 1 - Paraponera clavata (Fabricius, 1775), the true tocandira. The specimens were captured in the Amazonian forest, close to the village of the Indians Sateré-Mawé.

Fig. 2 - Ceremonial glove made of aruma palm strings and macaw feathers and used by the
Mawé-Sataré Amazonian Indians in the ritual of the tocandira or tucandeira. They are put up
to 300 ants in the glove for the pain resistance test to the stings.
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extremely painful. The pain, deep, wins the whole member
progressively, about 12 hours after it reaches the maximum degree
and it stays like this, colossal, for 24 - 48 hours. Adenopathy appear,
the victim turns pale, the heart pulsation arises to a hundred beats per
minute, and the axillary’s temperature always ascends to 37.5 - 38 °C.
There are chills and vomits. The pain decreases and disappears in 24 -
48 hours™!". Sting reactions in humans had similar description by other
authors since the initial manuscript of ROQUETTE-PINTO' 2.

CASE DESCRIPTION

JR, 64 year-old, male, white, was coming from Ibitinga (Sao Paulo
State).

The patient was injured in the left hand by a great black ant that
the local inhabitants identified as a Tocandira, after lifting a fallen
trunk in Bonito (Mato Grosso do Sul State). The ant was later identified
as a specimen of Dinoponera gigantea (Perty, 1833) (Fig. 3).
Immediately, he felt an acute and violent pain (“more intense than
renal colic”) and he presented cold sweating, nausea, a vomiting
episode, malaise, tachycardia and left axillary’s lymphadenopathy that
appeared soon after the sting.

About three hours after the accident, still feeling intense pain in
the place of the sting, he presented an episode of great amount of
blood in the feces. He made use of analgesics (Tramal® 100 mg/day/
PO/8h), hot water in the place, and later, application of ice, without
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Fig. 3 - Ponerinae ants captured by the victim in Bonito town (Mato Grosso do Sul State). They were identified as false tocandiras, belonging to the species Dinoponera gigantea (Perty, 1833).

improvement of the symptoms. The intense pain decreased after eight
hours, but the place stayed moderately painful for about 24 hours. In
the moment of the exam, about 48 hours after the bite, the point of the
sting showed a small grade of edema and erythema, without other local
signs. The patient collected three specimens of the ant in the place of
the accident and he brought them for identification.

DISCUSSION

Some genera of ants are associated with human lesions'. The fire
ants (Solenopsis genera) are responsible for important skin
manifestations in humans, causing pustules and papules in the point of
the sting and allergic problems, including anaphylaxy*’. The Eciton
genera are the “correi¢@o” ants, which can move around in great number
for the forest and prey small animals. Among all, however, none has
the diameter and the toxicity of the giant ants of the sub-family
Ponerinae. The tocandiras and false tocandiras provoke excruciating
pain and serious envenoming, with systemic manifestations even with
just one sting. Our patient presented intense pain, cold sweating,
tachycardia, lymphadenopathy and an episode of great amount of fresh
blood in the feces with no history of gastrointestinal, hematological or
vascular problems, which was probably associated to the sting. For the
level of gravity of the symptoms presented, we can imagine the
importance of a multiple offence, which occur in the rituals of majority
of the Mawé-Sateré Indians'''>. Few venomous animals present
connections with the folklore and are as interesting as the tocandiras,
the largest ants of the world. Finally, such an active poison deserves
studies on its composition accomplished in Brazil, fact that still does

not happen and motivate this revision and the description of the human
envenoming.

RESUMO

Descricao de injiria humana causada por falsa tocandira
(Dinoponera gigantea, Perty, 1833) com revisdo dos aspectos
folcloricos, farmacoldgicos e clinicos das formigas gigantes do
género Paraponera e Dinoponera (sub-familia Ponerinae)

A partir de um acidente causado pela picada de uma formiga falsa
tocandira na mdo de um pescador amador, os autores descrevem 0s
achados clinicos locais observados, tais como edema, eritema e dor
excruciante e a evolu¢do do envenenamento, que cursou com fendmenos
sistémicos imediatos, como sudorese fria, nduseas, vomitos, mal estar,
taquicardia e linfadenopatia axilar a esquerda. Apds trés horas, a dor
intensa persistia e o paciente apresentou um episédio de hematoquesia,
sem historia anterior de enfermidades do trato digestivo, hematolégicas
ou vasculares. O uso de analgésicos (Tramal® 300 mg/dia), dgua quente
e gelo ndo melhorou a dor, que arrefeceu em oito horas, tendo
permanecido por cerca de 24 horas. Sao apresentados ainda os aspectos
folcldricos, farmacoldgicos e clinicos relacionados as picadas de
tocandiras.

ACKNOWLEDGMENTS

The authors are thankful to Amoya Konoya Indigenous Art
(www.amoakonoya.com.br) for the cession of the image of the tocandira

237



HADDAD JUNIOR, V.; CARDOSO, J.L.C. & MORAES, R.H.P. - Description of an injury in a human caused by a false tocandira (Dinoponera gigantea, Perty, 1833) with a revision on
folkloric, pharmacological and clinical aspects of the giant ants of the genera Paraponera and Dinoponera (sub-family Ponerinae). Rev. Inst. Med. trop. S. Paulo, 47(4):235-238, 2005.

ritual ceremonial glove and to Dr. Ana Eugénia Campos Farinha, of
Laboratory of Entomology of Instituto Bioldgico for the identification
of the specimens of this report.

—_

. HADDAD Ir., V. - Acidentes por formigas. In: M

REFERENCES

. BEQUART, J.C. - Medical report of the Hamilton Rice in the 7" Expedition to the

Amazon. Cambridge, Harvard University Press, 1926.

. BLUM, M.S. & HERMANN, H.R. - Venoms and venom apparatus of the Formicidae:

Mymerciinae, Ponerinae, Dorylinae, Pseudomymercinae, Mymercinae and
Formicinae. In: BETTINI, S., ed. Arthopod venoms. New York, Springer Verlag,
1978. p. 843

. DUVAL, A.; MALECOT, C.O.; PELHATE, M. & PIEK, T. - Poneratoxin, a new toxin

from an ant venom, reveals an interconversion between two gating modes of the Na
channels in frog skeletal muscle fibres. Pflugers Arch., 420: 239-247, 1992.

. HADDAD Jr., V.; CARDOSO, J.L.C.; FRANCA, F.O.S. & WEN, EH. - Acidentes por

formigas: um problema dermatolégico. An. bras. Derm., 71: 527-530, 1996.

1 de diagnéstico e trat to de
Brasilia, Fundagdo Nacional da Saude, 2001.

s dant hent,

ac por pec
p. 65-66.

. HERMANN, H.R.; BLUM, M.S.; WHEELER, J.W. et al. - Comparative anatomy and

chemistry of the venom apparatus and mandibular glands in Dinoponera grandis
(Guérin) and Paraponera clavata (F.) (Hymenoptera: Formicidae: Ponerinae). Ann.
entomol. Soc. Amer., 77: 272-279, 1984.

. MORGAN, R.C. - Giant tropical bullet ant, Paraponera clavata, natural history and

captive management. In: Sonoran Arthopod Studies Institute Home Page.
Available: http://www.sasionline.org/antsfiles/pages/bullet/bulletbio.html. Accessed
in: 20/08/2004.

238

10.

11.

12.

13.

14.

. MORGAN, R.C. - Natural history notes and husbandry of the peruvian giant ant

Dinoponera longipes (Hymenoptera: Formicidaae). In: INVERTEBRATES IN
CAPTIVITY CONFERENCE SASI-ITAG, 1993. Proceedings. Available: http:/
www.sasionline.org/antsfiles/pages/dino/Husbandry.html#topnathist. Accessed in:
21/08/2004.

. MORGAN, R.C. - Quest for the giant tropical bullet ant, Paraponera clavata. In:

INVERTEBRATES IN CAPTIVITY CONFERENCE, Tucson, Sonora Arthropod
Studies Institute, 1996. Proceedings. p. 13-20.

PIEK, T.; HUE, B.; MANTEL, P.; NAKAJIMA, T. & SCHMIDT, J.O. - Pharmacological
characterization and chemical fractionation of the venom of the ponerine ant,
Paraponera clavata (F.). Comp. Biochem. Physiol., 99: 481-486, 1991.

ROQUETTE-PINTO, E. - Dinoponera grandis. Rio de Janeiro, 1915. (Tese de Livre-
Docéncia - Faculdade de Medicina do Rio de Janeiro).

SOUZA,C.B. - Todos os povos da floresta. In: Biblioteca virtual do Estado do Amazonas.
Available: http://www.visitamazonas.com.br/serie_memoria_website/ensaios/
71_povos.htm. Accessed in: 21/08/2004.

SCHMIDT, J.O. - Hymenopteran venoms: striving toward the ultimate defense against
vertebrates. In: EVANS, D.L. & SCHMIDT, J.O., ed. Insect defenses, adaptive
mechanisms and strategies of prey and predators. Albany, State University of
New York Press, 1990. p. 387-419.

SZOLAJSKA, E.; POZNANSKI, J.; FERBER, M.L. ef al. - Poneratoxin, a neurotoxin
from ant venom. Structure and expression in insect cells and construction of a bio-
insecticide. Europ. J. Biochem., 271: 2127-2136, 2004.

Received: 20 September 2004
Accepted: 11 May 2005





