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CASE REPORT

Bites Caused by Giant Water Bugs Belonging to
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Humans: A Report of Seven Cases
Vidal Haddad Jr, MD, PhD; Elisabeth F. Schwartz, PhD; Carlos Alberto Schwartz PhD;
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We report 7 cases of patients bitten by giant water bugs, large predatory insects belonging to the
Belostomatidae family (Hemiptera, Heteroptera). These insects have toxic saliva capable of provoking
intense pain and paralysis in vertebrates. Victims experienced intense, excruciating pain and 1
manifested hypoesthesia in the forearm. Bites by Belostomatidae are often reported by clinicians
working in areas where these insects live, but there are no detailed case reports in the medical literature.
There are no specific treatment modalities known to be effective, making prevention an important
strategy.
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Introduction
Venomous aquatic insects are rare, but arthropods of the
Belostomatidae family can cause painful bites in humans.1
Belostomatidae is a family of the largest insects in the order
Hemiptera, known as giant water bugs. They occur worldwide living in tropical, subtropical, and temperate areas,
with most species in North and South America and East
Asia. They are typically found in freshwater streams and
ponds. Most species are relatively large (2 cm or more) with
some of the largest, such as Lethocerus, exceeding 12 cm.
The giant water bugs are classified into 3 main genera
(Belostoma, Horvathinia and Lethocerus) and can cause
painful bites, a fact that has led them to be named “toebiters.”2 Their bite is considered one of the most painful that
can be inflicted by any insect. They are also known as
“electric light bugs” as they are attracted to electric lights.
Their large size and voracious predatory appetite make
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them one of the few important insect predators of vertebrate
animals.
The true bugs of the Hemiptera order all practice
extra-oral digestion and may be predaceous, phytophagous, granivorous, or ectoparasitic, or they may use
combinations of several modes of feeding. The Belostomatidae are potentially important determinants of ecological community structure due to their large size, voracious predatory appetite, broad range of prey, and
frequent high population density.3 They can often be
observed feeding on tadpoles, fish, and even animals as
large as ducklings.1,2 Preying on snails, 3 species of the
genus Belostoma (Heteroptera: Belostomatidae) may
have a controlling effect on snail populations.4 They
breathe in water via a siphon tube extending from the
rear and can be found hanging head down under the
surface but are also highly capable swimmers.2 These
Hemiptera have popular names in Brazil, such as barata
d=água (water cockroach), escorpião d=água (water scorpion), “arauembóia,” and “bota-mesa.”
These giant water bugs can be quite large; those
from the genus Lethocerus can reach more than 12 cm
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the characteristics of the patients, the circumstances surrounding the bites, and their clinical courses. The cases
were reported as having been caused by Belostomatidae,
though in most cases the actual species was not identified
by the patient. Two victims were observed at the time of
the injury by the authors and the others had their clinical
data recorded retrospectively, also by the authors. The
reports were collected by active querying of individuals
at risk for such exposure, and the majority of patients
were ichthyologists who work in small water courses
with frequent contact with giant water bugs.
Discussion

Figure 1. Lethocerus delpontei, one of the largest species of giant
water bugs. The insect pictured was responsible for the bite in case 6.

in length. The main Lethocerus species in Brazil are
L delpontei, L grandis, and L maximus (Figure 1).
Differences have been found in salivary enzyme composition between large and small species, Lethocerus
uhleri, Lethocerinae and Belostoma lutarium, Belostomatinae, respectively. Saliva from L uhleri contains 3
proteolytic enzymes and no amylase, while the salivary
gland of B lutarium produces 2 proteolytic enzymes and
amylase.5 Researchers attribute these differences in salivary enzyme composition to differences in diet preference between the Lethocerinae and Belostomatinae.5
Giant water bugs have a short stout beak (proboscis),
which is used to inject powerful digestive saliva into
prey and suck out the liquefied remains6 (Figure 2). Their
saliva is a mix of enzymes capable of liquefying tissues,
along with other toxic effects. Their saliva toxicity was
studied by Picado,7 who reported “increased blood clotting in men and animals, more important hemolysis than
in snake venom in rabbits but not man, and necrosis and
bleeding in fish.” Recently, Cardoso et al demonstrated
the presence of lysophospholipids in the saliva of Belostoma anurum, which can cause neuromuscular junction
paralysis in prey.8
Despite these very painful bites, to our knowledge,
there are no detailed reports in the literature regarding
human injuries from Belostomatidae insects. We therefore present data on 7 human injuries caused by Belostomatidae in Brazil. The data were obtained by the authors after interviewing the patients.

The patients in this study were young individuals (9 to 30
years), and most (nearly 72% of the cases) were zoologists collecting small fish for field research in the small
rivers and pools in which giant water bugs live. The bugs
are occasionally found among collected fish. Two cases
(28%) occurred in different situations, 1 in a child collecting tadpoles in a small river and another in an adult
swimming in a manmade pool. Three zoologists (nearly
39% of the patients) recalled having been bitten on more
than 1 occasion, again compatible with their activities.
In 6 cases insect identification was restricted to the
level of family (Belastomatidae), but 1 specimen was
identified as Lethocerus delpontei by the authors. The
size of the insects varied between 3 and 10 cm.
Bite sites were on the hands and fingers in 5 cases
(approximately 72% of the injuries). One patient was injured on the foot and another on the forearm. Bite location
on the hands and fingers is consistent with zoologists doing
field research and collecting fish and other aquatic animals.
Clinical manifestations of the bites re-enforced the
toxic effects of salivary gland secretions in these insects.

Summary of the Cases
We observed 7 cases of bites by giant water bugs in
humans over a period of 6 months, recorded in Southeast
and Midwest regions of Brazil. Tables 1 and 2 describe

Figure 2. Ventral view of the insect. Note the proboscis or rostrum in
the head, a short “beak” capable of injecting the toxic saliva.
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Table 1. Patient characteristics and circumstances
No. of bites
in separate
encounters

Patient

Age (years)

Case 1
Female
Case 2
Female
Case 3
Male
Case 4
Male
Case 5
Male
Case 6
Male
Case 7
Male

24
Observed
27

4

24

3

9

1

29

1

24
Observed
26

1

2

Identification
(approximate length)
Belostomatidae.
(4 cm)
Belostomatidae.
(4 cm)
Belostomatidae.
(4 cm)
Belostomatidae.
(3 cm)
Belostomatidae.
(8 cm)
Lethocerus delpontei
(10 cm)
Belostomatidae
(6 cm)

1

In all cases a red point was observed at the bite site with
mild edema in 3 cases (42.9%) and massive edema in 1
(14,3 %), involving the entire extremity (Figure 3). The
most important symptom was the intense, sometimes
excruciating, pain, often described as pulsatile, and, in 2
cases, involving the entire limb.

Circumstances

Site of bite

Collecting small fish for field research
(zoologist)
Collecting small fish for field research
(zoologist)
Fishing in coastal rivers (zoologist)

Fingers
Hands

Collecting tadpoles (playing)

Right hand (palm)

Swimming in a manmade pool with
chlorinated water
Collecting small fish for field research
(zoologist)
Collecting small fish for field research
(zoologist)

Left index finger

Feet

Left forearm
Right third finger
(hand)

In 1 case the victim presented with anesthesia followed by paresthesias in the bitten forearm, which faded
5 hours after the accident. Symptom and sign persistence
varied from some minutes to 5 hours, and only 1 patient
tried any treatment (antihistamines without benefit). All
of the wounds healed without sequelae. It is likely that

Table 2. Clinical manifestations and course of the patients

Patient

Local
signs

Case 1

Red point

Case 2

Red point

Case 3

Red point

Case 4

Red point

Case 5

Red point

Case 6

Red point/
discrete
edema
Red point

Case 7

Neurological symptoms
(paralysis, paresthesias)

Persistence
of the
symptoms

Discrete, only
at bite site
No

No

2–3 hours

No

1 hour

Antihistamines
(no relief)
None

Widespread
around bite
site
No

No

2 hours

None

Pseudoparalysis in the
forearm (due the
pain). Local
anesthesia followed
by paresthesias.
No

5 hours

None

Minutes

None

No

2 hours

None

No

Nearly
1 hour

None

Pain
Local, intense and
pulsatile
Local, intense and
pulsatile
The whole leg, intense
and pulsatile
Local, intense and
pulsatile, spreading
up the arm. Intense
3 hours after the
bite.
Local, intense and
pulsatile
Local, intense and
pulsatile, present 2
hours after the bite.
Local, intense and
pulsatile

Edema

No
Discrete, at bite
site (see
Figure 3)
Discrete, at bite
site

Treatment
tried

Water Bug Bites

133
Conclusions
Bites from giant water bugs are a risk in certain professional activities, such as field research zoologists. Clinical manifestations in victims are likely related to the
enzymatic action of salivary secretions, which can digest
tissue, and cause severe pain and possible local anesthesia.
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Figure 3. Local, discrete edema in a bite caused by a giant water bug.
The patient experienced intense, pulsatile pain at the bite site. There is
a red point in the center of an edematous papule.

the intense pain experienced is related to the salivary
enzymatic action, which can liquefy tissues.
Buruli ulcer is a disease caused by a mycobacterium
(Mycobacterium ulcerans) that causes extensive ulceration mainly in the lower limbs. M ulcerans can be
isolated from water bugs (Naucoridae, Belostomatidae,
and Nepidae families) in endemic areas and can replicate
in the salivary glands of these bugs. Whether or not this
disease can be transmitted through bites by giant water
bugs remains to be determined,9 and it was not seen in
any of our cases.
There has been no research done on management of
these bites. Pain should be treated with analgesics, and
tetanus immunization should be given as needed. Other
measures that may be useful include washing the bite
site, application of triple antibiotic ointment, and use of
ice to reduce swelling. Conservative care is likely to
yield an optimal outcome. Though these bites are painful
and cause local reactions, they appear to resolve within 5
hours and without permanent sequelae. More work needs
to be done to further assess the causes, severity, and
treatment of giant water bug bites. Given the severity of
the pain caused by these insects, prevention of bites
should be encouraged.
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