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Whereas bites by viperid and elapid snakes have long been rec-
ognized as an important public health problem in Brazil (Ministério
da Satide. Fundagdo Nacional da Sadde 1998), bites by other snakes
have received much less attention. Nonetheless, reports of symp-
tomatic bites by supposedly non-venomous snakes in Brazil have
appeared throughout this century (Martins 1916; Penteado 1918;
Vital Brazil and Vellard 1926). Interest in colubrid bites increased
after the herpetologists Karl Patterson Schmidt and Robert Mertens
were killed by African snakes in the genera Dispholidus and
Thelotornis, respectively (Nahas et al. 1976).

Symptomatic bites by colubrid snakes were reviewed by Minton
(1990). Since then, additional species of colubrid snakes have been
reported to cause symptomatic bites. These include several life-
threatening bites to infants by Boiga irregularis (Fritts et al. 1990,
1994), and two serious bites by Hydrodynastes gigas, resulting in
repeated episodes of collapse and paralysis in one case (Manning

et

etal. 1999) and a “permanently disfigured” arm in another (Stevens
2000).

Apart from Dispholidus and Thelotornis, Rhabdophis tigrinus
(Mittleman and Goris 1974; Zotz et al. 1991) has also caused fatal
bites, and more recently, a fatal bite by Philodryas olfersii was
reported (Fowler and Salomio 1994; Salomdo and Di-Bernardo
1995). Controversies about the capacity of some colubrids, such
as the South American Tachymenis peruviana, to kill humans re-
main. Lema (1978a) reported a case of fatal bite by 7. peruviana,
citing Vellard (1955). However, Vellard (1955) did not mention
symptoms in humans, but only discussed the potent effects of T.
peruviana venom in animal experiments. Serious bite symptoms
by this species have been described by Schenone and Reyes (1965).
Finally, Boiga forsteni is also suspected to have caused fatal bites
in Sri Lanka (Fritts and McCoid 1999).

During the 1980s and 1990s certain colubrids thought to pos-
sess toxic saliva or venom (see Kochva 1987 for considerations
on this matter) were identified (Hill and Mackessy 2000; McKinstry
1978, 1983; Minton 1990; Spawls and Branch 1995), based on
the histological observation of their Duvernoy’s glands, carried
out by Taub (1967), Kochva and Gans (1970), Gabe and Saint-
Girons (1971), and the descriptions of clinical manifestations in
patients bitten by these snakes. Minton (1990) listed, summarized,
and divided these symptoms into two basic categories: systemic
poisoning associated with coagulopathy and those that presented
local effects.

In Brazil, the number of reports on bites from “non-venomous”
snakes has increased considerably and snakebites by “harmless™
snakes are now considered a problem of public health. Among all
the snakebites registered in the State of Sdo Paulo (Fan and Cardoso
1995) and those caused by crotaline snakes in the city of
Uberlédndia, State of Minas Gerais (Silveira and Nishioka 1995),
approximately 40% did not develop symptoms of envenomation,
possibly because the snake was nonvenomous or, if it was venom-
ous, the skin was not deeply punctured or no venom was injected
(so called “dry bite”) (Albolea 1999; Albolea and Salomao 1998;
Ministério da Satide. Fundacao Nacional da Saude 1998; Santos-
Costa et al. 2000).

Examples of snakes which have caused human envenomations
with serious clinical manifestations are the opisthoglyphous spe-
cies Phalotris lemniscatus (= Elapomorphus bilineatus according
to Ferrarezzi [1993]) (Lema 1978b); Philodryas olfersii and P.
patagoniensis (Araidjo and Santos 1997; Brito and Carvalho 2000;
Campbell and Lamar 1989; Fowler and Salomdo 1994; Nickerson
and Henderson 1976; Nishioka and Silveira 1994; Salomdo and
Di-Bernardo 1995; Silva and Buononato 1983/84), Clelia clelia
plumbea (Pinto et al. 1991) and the aglyphous Liophis miliaris
(Santos-Costa and Di-Bernardo 1997) and Helicops modestus
(Albolea and Salomao 1998; Albolea et al. 2000).

This paper is a report on bites caused by snakes other than
pitvipers and coral snakes. It includes the frequency of snakebite
per year, the identification of the snake species implicated, the
profile of victims (age and sex) and clinical manifestations, as an
aid in evaluation and prevention of this problem in Brazil.

The Hospital Vital Brazil (HVB), Instituto Butantan, Sao Paulo,
provides free treatment for patients bitten by snakes. Some pa-
tients still possessed the snake (live or dead) which caused the
snakebite, therefore an immediate identification could be done,
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helping doctors make decisions about the TasLE 1. Frequency of snakebites registered at Hospital Vital Brazil, Instituto Butantan.
use of antivenom. Snakes would then be
deposited in the museum collection of the ~ Year Viperids and Elapids Others Total
Laboratério de Herpetologia, Instituto N % N e N %o
Butantan, which contains only snakes re- "
sponsible for biting humans and subse- 1959 52 64.2 29 35.8 81 1.34
quent hospitalization of these patients. 1960 64 68.1 30 31.9 94 1.55
Data concerning information about the 1961 72 69.2 32 30.8 104 172
snake, the patient, and the snakebite itself 1962 66 61.1 42 389 108 1.79
are recorded by the museum and in HVB 1963 81 68.6 37 31.4 118 1.95
reports for each patient. A survey of the 1964 76 70.4 32 29.6 108 1.79
specimens, museum data, and medical re- 1965 77 72.6 29 274 106 1.75
ports allowed us to collect detailed infor- 1966 65 60.7 42 39.3 107 177
mation on the most common snakes in- 1967 103 64.8 56 352 159 2.63
volved, patient profiles, and most frequent 1968 89 60.5 58 39.5 147 2.43
symptoms. We emphasize that most snake- 1969 87 66.4 1 33.6 131 217
bite victims at HVB come from the state 1970 97 74.6 33 254 130 2.15
of S@o Paulo and our conclusions may not 1971 104 68.4 48 31.6 152 251
apply to other states in Brazil. However, 1972 88 59.8 59 40.2 147 243
registers from the state of Sdo Paulo are 1973 80 64.5 44 35.5 124 2.05
the most complete data sets in Brazil, be- 1974 97 68.8 4 31.2 141 2.33
ing used by health authorities as a national 1975 106 65.4 56 34.6 162 2.68
reference because a lack of informationon 1976 82 62.6 49 37.4 131 217
this subject from other states. 1977 91 62.3 55 31.7 146 241
Hospital Vital Brazil started its activi- 1978 109 61.2 69 38.8 178 2.94
ties in 1946. However, routine registration 1979 134 64.1 76 359 209 3.46
of snake species began only in 1959. Since 1980 126 65.9 65 34.1 191 3.16
then, HVB admitted a total of 6048 snake- 1981 119 65.7 62 34.3 181 2.99
bite victims in which the offending snake 1982 150 69.8 65 30.2 215 3.55
accompanied the patient and was available 1983 156 70.6 65 29.4 221 3.65
for identification (Table 1). Of these, 4083 1984 173 72.1 67 27.9 240 - 397
were inflicted by elapid and viperid snakes, 1985 235 71.6 93 28.4 328 5.42
42 were inflicted by snakes of the families 1986 233 70.0 100 30.0 333 5.51
Anomalepididae, Boidae, and 1987 179 F1:3 72 28.7 251 4.17
Leptotyphlopidae, and 1923 were caused 1988 148 68.5 68 315 216 357
by snakes in the family Colubridae (Table 1989 130 74.5 40 23.5 170 2.81
2). Among the colubrids, the largest num- 1990 88 66.1 45 33.9 133 2.20
ber of snakebites was caused by the gen- 1991 83 72.8 31 27.2 114 1.88
era Helicops, Philodryas, and Liophis 1992 50 59.5 34 40.5 84 1.39
(Table 3). 1993 87 73.7 31 26.3 118 1.95
We found that male patients predomi- 1994 50 66.7 25 333 75 1.24
nated in 11 of the 16 genera investigated. 1995 65 67.7 31 323 96 1.59
Snakes belonging to five genera— 1996 51 61.4 32 38.6 83 1.37
Tomodon, Tropidodryas (3> = 4000, P = 1997 40 64.5 22 35.5 62 1.03
0.045, d.f. = 1), Liotyphlops, 1998 52 68.4 24 31.6 76 1.26
Erythrolamprus (x> = 11560, P < 0.001, 1999 48 62.3 29 317 77 1.27
d.f. = 1), and Apostolepis (}* = 36000, P < Total 4083 1965 048 ik

0.001, d.f. = 1)—bit significantly more

female patients.

Patients between 0 and 40 years of age were the main victims of
colubrid bites, particularly of Helicops (* = 23.604, P < 0.0001,
d.f.=1)and Philodryas (x*=10.071, P <0.0015, d.f. = 1). Snakes
belonging to the genera Xenodon, Liophis, Philodryas, Atractus,
Chironius, Waglerophis, Helicops, and Thamnodynastes bit more
patients between 15 and 40 years old. Children under 14 years old
were the main victims of Liotyphlops, Mastigodryas, Tropidodryas,
Oxyrhopus, Waglerophis, and Helicops (Table 4). Hands, arms,
feet, and legs were the most frequently bitten parts of the body.

Snakes of the genera Atractus, Mastigodryas, Philodryas,
Thamnodynastes, and Xenodon bit hands and arms 60.0% of the
time, whereas species of the genera Helicops (3*=5.22, P=0.0223,
d.f. = 1), Liotyphlops, Tropidodryas, Apostolepis, and Waglerophis
bit feet and legs more often. The high frequency of Helicops bites
on feet and legs must be a consequence of the aquatic habits of
these snakes, associated with the fact that people do not use pro-
tection to walk in the water, especially when fishing. Bites to the
trunk were reported for Erythrolamprus, Tomodon, Apostolepis,
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and Tropidodryas. Most of these bites to the middle of the body
occurred when the victim was either in bed or having a bath (Table
5).

The main clinical manifestations exhibited by patients (Table
6) were abrasions (sometimes with bruising) and local pain, fol-
lowed by local hemorrhage from teeth punctures, swelling, and

TasLE 2. Percentage of snakebites among different families of snakes
at Hospital Vital Brazil from 1959 to 1999.

Family Number of snakebites (%)
Viperidae 4050 66.96
Colubridae 1923 31.80
Elapidae i3 0.55
Anomalepididae 28 0.46
Boidae 13 0.21
Leptotyphlopidae 01 0.02
Total 6048 100.00

TaeLe 3. Percentage of snakebites by genera at Hospital Vital Brazil
from 1959 to 1999.

Family Genus N Yo
Anomalepididae Liotyphlops 28 1.42
Boidae Boa 11 0.56
Epicrates 1 0.05
Eunectes 1 0.05
Colubridae Helicops 427 21.73
Philodryas 397 20.20
Liophis 258 13.13
Oxyrhopus 167 8.50
Thamnodynastes 142 1.23
Waglerophis 122 6.21
Chironius 81 4.12
Xenodon 75 3.82
Sibynomorphus 74 377
Tomodon 51 2.60
Atractus 29 1.48
Mastigodryas 27 1.37
Apostolepis 14 0.71
Tropidodryas 13 0.66
Erythrolamprus 10 0.51
Tantilla 10 0.51
Simophis 5 0.25
Pseudoboa 4 0.20
Spilotes 4 0.20
Clelia 3 0.15
Taeniophalus 3 0.15
Sordellina 2 0.10
Gomesophis 2 0.10
Echinanthera 1 0.05
Hidrodynastes 1 0.05
Imantodes 1 0.05
Leptotyphlopidae Leptotyphlops 1 0.05
Total 1965 100.00

erythema. Other less significant symptoms included: stinging sen-
sation, local numbness, general discomfort, hyperemia, local pale-
ness, local itching, and sweating. Ecchymoses and gum hemor-
rhage occurred only in patients bitten by Philodryas (Table 7).

Recently (September 2000) a herpetologist from Instituto
Butantan was bitten by Liophis poecilogyrus on his left fourth
digit and thereafter exhibited local effects such as intense pain
(particularly throbbing), swelling, local hemorrhage, lack of sen-
sitivity, and local decrease of temperature. These symptoms lasted
for three hours (C. A. Falcetti, pers. comm.).

Some of these manifestations are very similar to those exhib-
ited by patients bitten by pitvipers, and this may confuse inexperi-
enced doctors. An example of this is the case of a man, 53 years

TABLE 4. Percentage of snakebites by genus among patient age groups
at Hospital Vital Brazil from 1959 to 1999.

Age of patients

Genus 0-14 1540 Over 40
Helicops 424 47.0 10.6
Philodryas 273 545 18.2
Liophis 315 58.0 10.5
Oxyrhopus 50.0 25.0 25.0
Thamnodynastes 36.4 45.5 18.1
Waglerophis 50.0 50.0 0
Chironius 28.6 50.0 214
Sibynomorphus 40.0 20.0 40.0
Tomodon 40.0 40.0 20.0
Xenodon 16.7 83.3 0
Atractus 16.7 50.0 333
Liotyphlops 66.7 0 333
Mastigodryas 60.0 20.0 20.0
Apostolepis 40.0 40.0 20.0
Tropidodryas 60.0 20.0 20.0
Erythrolamprus 334 333 333

TapLE 5. Percentage of snakebites to different parts of the body by
genus at Hospital Vital Brazil from 1959 to 1999.

Genus Trunk Hand and arm  Foot and leg
Helicops 0 30.8 69.2
Philodryas 0 60.0 40.0
Liophis 0 424 57.6
Oxyrhopus 0 50.0 50.0
Thamnodynastes 0 533 46.7
Waglerophis 0 40.0 60.0
Chironius 0 42.9 .1
Sibynomorphus 0 60.0 40.0
Tomodon 20.0 40.0 40.0
Xenadon 0 60.0 40.0
Atractus 0 60.0 40.0
Liotyphlops 0 143 85.7
Mastigodryas 0 60.0 40.0
Apostolepis 16.6 16.7 66.7
Tropidodryas 16.7 0 83.3
Erythrolamprus 333 333 33.4
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TasLE 6. Percentage of pathologies presented by patients bitten by
mildly venomous snakes admitted to Hospital Vital Brazil from 1959 to
1999,

Pathology %
Abrasions 30.67
Local pain 28.09
Local hemorrhage 13.40
Swelling 10.05
Erythema 8.25
Discomfort 4.90
Stinging sensation 1.28
Ecchymosis 0.77
Numbness 0.77
Gum hemorrhage 0.52
Hyperemia 0.52
Local paleness 0.26
Local itching 0.26
Sweating 0.26

old (HVB number 73386) bitten by Helicops, who was admitted
to the hospital and received four vials of bothropic antivenom,
because of coagulopathy. Bothropic antivenom was also given to
a patient (HVB number 48575), bitten by Liophis miliaris, who
presented serious symptoms of hemorrhage. On another occasion
a 17-year-old boy was admitted with all the symptoms of Bothrops
envenomation. However, he claimed he had been bitten by a green
snake with brown head, which unfortunately he had not managed
to catch. When a Philodryas olfersii was shown to him, he identi-
fied it immediately, which avoided the administration of bothropic
antivenom (G. Puorto, pers. comm.).

Colubrids produce the greatest number of bites in relation to
their abundance in neotropical regions, compared to other fami-
lies (Cadle and Greene 1993; Ferrarezzi 1994; McDowell 1987;

Vanzolini 1986). In India 80% of reported snake bite cases are
caused by “mildly venomous” snakes, particularly a common water
snake (Cerberus rhynchops) (Saha and Hati 1998). Aquatic snakes
of the genus Helicops caused most snakebites registered in the
state of Rio Grande do Sul, in southern Brazil (Costa 1997). A
possible explanation for this is the defensive behavior exhibited
by species of Helicops (Cei 1993) when compared to species of
other genera. Bites to the feet and legs are more frequent because
farm workers often do not wear shoes. A similar situation has been
found regarding colubrid bites reported by Minton (1996), Costa
(1997), and Saha and Hati (1998). Snakebites involving Helicops
and Liophis occurred predominantly near or in the water, where
snakes are difficult to see because of cryptic coloration. Snakes of
other genera such as Waglerophis, Chironius, Apostolepis,
Tropidodryas, and Tomodon can also have a cryptic color pattern,
thus increasing the probability of bites. This is because people
typically touch or step on them without realizing their presence.
Alternately, brightly patterned species might inflict more bites be-
cause of their attractiveness and increased liklihood of being
handled. This seems to be the case with species of Philodryas,
Apostolepis, and Erythrolamprus, as many patients admitted they
were bitten when attempting to capture snakes.

Blind snakes (Liotvphlops) have not been reported to bite hu-
mans. Data presented here show that children were most frequently
involved in these encounters (66.7%), probably because they play
on the ground, digging up soil and often have bare feet (part of the
body most affected—=85.7%). Many parents indicated that the child
was playing with the snake. This shows a close correlation be-
tween the fossorial habits of this snake, and the situation in which
the encounter occurred. However, despite the number of cases (N
= 28), the medical reports of these patients described only abra-
sions and local pain.

Local hemorrhage is one of the most common pathologies pro-
duced by snake venom. Proteolytic activity at various levels, high
phospholipase A (2) activity, phosphodiesterase and acetylcho-

TasLe 7. Distribution of main clinical manifestations (%), shown by patients admitted to Hospital Vital Brazil, Instituto Butantan, among the
different genera of mildly venomous snakes. (SS — stinging sensation; LP — local pain; N — numbness; SL — swelling; EC — ecchymosis; ER -
erythema; A - abrasions; GD — general discomfort; GH — gum hemorrhage; HY — hyperemia; HE — local hemorrhage; PL — local paleness; LI - local

itching; SW — sweating).

Genus SS LP N SL EC ER A GD GH HY HE PL LI SW
Helicops 30.5 10.6 1.2 41.2 59 10.6

Philodryas 2.7 19.3 2.0 14.7 2.0 L33 20.7 7.3 1.3 16.0 0.7

Liophis 32.6 4.4 6.5 39.1 6.5 8.7 22
Oxyrhopus 16.7 16.7 16.7 16.6 33.3

Thamnodynastes 21.4 71 7.1 429 14.3 7.2
Waglerophis 35.6 222 22.2

Chironius 373 6.2 43.8 12.5

Sibynomorphus 50.0 25.0 25.0

Tomodon 40.0 , 60.0 16.7

Xenodon 41.7 83 83 25.0

Atractus 50.0 50.0

Liotyphlops 57.1 14.3 28.6 22:2

Mastigodryas 11.1 22.2 445

Apostolepis 28.6 14.3 28.5 14.3 14.3 333

Tropidodryas 55.6 11.1

Erythrolamprus 335 16.7 333 16.7
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linesterase activities, have been found in the “venom” (Duvernoy’s
secretion) of twelve species of colubrid snakes (Hill and Mackessy
2000). Bioassays using mice (18-22 g) have shown that the spe-
cies Apostolepis dimidiata, Phalotris lemniscatus, Elapomorphus
quinguilineatus, Erythrolamprus aesculapii, Thamnodynastes
strigilis, and Liophis miliaris have highly hemorrhagic “venoms”
(M. G. Salomao, pers. obs.). Such reactions in mice were similar
or more intense than those resulting from Philodryas olfersii, whose
Duvernoy’s secretion causes quantitatively more hemorrhaging
than the venom of many species of Bothrops (Assakura et al. 1992;
Salom@o 1991). Local hemorrhage is normally a consequence of
skin perforation combined with venom effects. Philodryas is an
exception because bites cause significant systemic coagulopathy
such as gum hemorrhage.

Experiments using the saliva of Helicops (0.0725 mg dried
venom/g mice) killed mice in 10 minutes, with the mice exhibit-
ing spasms and distension of posterior legs. When tested on fish
(4-6 g). their usual prey, it caused a decrease of opercular beat-
ings and general immobilization for about 30 minutes, followed
by death (Albolea 1999; Albolea et al. 2000). Paralysis was also
observed when extract of the Duvernoy’s glands of Sibynomorphus
neuwiedi (Laporta-Ferreira 1985) and of S. mikani (Salomao and
Laporta-Ferreira 1994) were used on snails and slugs, respectively.

Other symptoms, such as general discomfort (e.g., headache,
nausea, dizziness) and sweating may be a consequence of psycho-
logical effects of encountering a snake. These results show a rela-
tionship between the effects of venom on prey and certain symp-
toms present in victims of bites from “mildly venomous™ species.
Moreover, additional laboratory studies should be undertaken to
determine if other snake species, presently considered nonven-
omous, might have “venoms” of medical significance to humans
(Nishioka and Silveira 1994).

Our results have documented the potential danger of certain Bra-
zilian colubrid snakes to humans. Several taxa, in particular
Philodryas olfersii and at least some species of Phalotris and
Apostolepis, and possibly Hydrodynastes gigas, can cause poten-
tially life-threatening illness. The adjective “harmless” should be
abandoned when referring to colubrids. We suggest the designa-
tion of “mildly venomous” (Minton 1990) to refer to those snakes
which are known to produce toxic symptoms and recommend the
use of “non-venomous” exclusively for those species which lack
Duvernoy’s glands. Moreover, we feel people should be advised
not to handle snakes unnecessarily, mainly because the effects of
the “venom” of many species are completely unknown and even
those species, such as boids, which do not inject toxic saliva may
cause serious injuries (see Duarte et al. 2000 for details on attacks
by boids). Campaigns such as those carried out in Instituto Butantan
to teach people about the importance of snakes in the environ-
ment, despite their potential danger to humans, should be encour-
aged and implemented in other states. Training for doctors and
nurses for immediate snake identification should be reinstituted;
such training would minimize unnecessary administration of
antivenom, and consequently, antivenom side effects (see Nishioka
and Silveira 1994 for more examples). Studies on natural history
should focus on epidemiological aspects of colubrid species to
better understand their behavior, consequences of interaction with
people, and thereby reducing risks of snakebite to the public. Fi-
nally, the idea of preparing a specific antivenom for some colu-

brid snakes, as suggested by Lema (1978a, b) and Salomao (1991)
should be considered on the basis of its cost/benefit ratio, despite
the logistic difficulties of venom extraction from colubrid snakes
(Salomao et al. 1990).
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