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Bites by snakes of the genus Crotalus in Brazil are important not only because
of their high incidence in certain regions, but also because of their potential produc-
tion of severe and even fatal clinical pictures.

Six subspecies have been identified which are distributed irreqularly through-
out the Brazilian territory, the occurrence of snakebites being predominant in the
Southeast of the country. The subspecies most commonly encountered in the
State of Sdo Paulo is C. durissus terrificus.

The frequency of bites by the South American rattlesnake is lower than that
of bites by snakes of the genus Bothrops. Data provided by the Butantan Insti-
tute (Vital Brazil Hospital, 1966-1977) and the Yearly Statistical Data published
by the Health Ministry in 1989 reveal that 8 to 10% of poisonous snakebites are
caused by rattlesnakes. In the Ribeirdo Preto region (data provided by the Center
of Intoxication Control) and in the Botucatu region®, this percentage reaches
20-25%.

Until the beginning of the 1980's, the South American rattlesnake venom was
reported to have major activities of the hemolytic and neurotoxic type, the most
serious complication of human envenomation being acute tubular necrosis, whose
pathogeny was interpreted to be due to the hemolytic effect of the venom as-
sociated or not with a direct nephrotoxic effect!®.

Studies initiated in 1982 on victims of rattlesnake envenomation using clinical
observation, laboratory tests and biopsy of the member contralateral to the bit-
ten one demonstrated the systemic myotoxic action of C. durissus terrificus ven-
om, characterized by aggression to skeletal muscle fibers 4:2.7.12.13.16  nore
recently, the analysis of serum levels of the isoenzymes creatine kinase (CK) and
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lactate dehydrogenase (LDH), together with the focal involvernent of skeletal mus-
cle detected in the biopsies of these patients, has led to the conclusion that the
venom may be selective for oxidative type | and/or type lla fibers . This hypothe-
sis is supported by histochemical data obtained in the analysis of biopsies from
two patients, which demonstrated selective atrophy of type | fibers 9.

In 1986, the existence of an enzyme with thrombin-like activity was identified
in snake venom. This enzyme has a clotting effect on human plasma in vitro and
may elicit fibrinogen consumption '4, with reports of afibrinogenemia and ab-
sence of blood clotting without platelet consumption “ being available.

In 1987, the idea of a hemaolytic activity of the South American rattlesnake
venom in humans was discarded through specific laboratory tests such as serum
hemoglobin and haptoglobin measurements and absence of hemoglobin in
urine 2.

On the basis of these data, the venom of C. durissus terrificus has been reported
to have major activities of the neurotoxic and systemic myotoxic type, in addition
to a thrombin-like clotting action, to which the main clinical manifestations de-
tected in human poisoning have been attributed.

Clinical signs and symptoms attributed to the neurotoxic activity of the ven-
om: usually evident during the first hours, they are characterized by a myasthe-
nic facies (the ‘‘neurotoxic’’ facies of Rosenfeld '®), anisocoria, uni- or bilateral
palpebral ptosis, ophthalmoplegia with possible difficulty in accommodation and
diplopia. Less frequent manifestations are velopalatine paralysis with difficulty in
swallowing and decreased vomiting reflex, with taste and smell alterations.

Clinical signs and symptoms attributed to the myotoxic activity of the venom:
generalized muscle pains may appear early. The reddish or darker (as dark as
brown) color of urine is a symptom of later onset reflecting the elimination of my-
oglobin, a pigment released from muscle tissue, which represents the most evi-
dent manifestation of rhabdomyolysis.

Clinical signs and symptoms attributed to the clotting activity of the venom:
lack of blood clotting or an increase in clotting time may occur in 30 to 50%
of patients, with the occurrence of slight bleeding usually limited to the gingiva
10

Acute respiratory failure, seldom reported for human snakebite victims, has
been observed between the 3rd and 12th day after the bite in patients who de-
velop simultaneous acute renal failure. More recent reports have described pa-
tients with respiratory symptoms occurring during the first 24 hours after the bite
in the absence of renal failure and lasting no longer than one day '-''12. Impair-
ment of respiratory muscles as a consequence of the neurotoxic and myotoxic
activities of the venom has been pointed out as the mechanism of the ventilatory
disorders occasionally observed in victims of rattlesnake bites 8-/,

Similarly, limb paralysis and fasciculations and tremors are clinical manifesta-
tions of low frequency which are interpreted as being due to the neurotoxic and/or
myotoxic activity of the venom.

Since the venom is devoid of 'proteolytic’’ activity, only the marks of the fangs
are observed at the site of the bite, with discrete or absent edema and/or erythema.

Laboratory Diagnosis

As a result of myolysis, enzymes are released into the blood stream, with elevat-
ed CK and LDH levels, as well as aspartate aminotransferase (AST) and aldolase
levels. The increase in CK levels occurs early, reaching a peak within the first
24 hours after the bite, whereas LDH levels increase in a slower and more gradual
manner.
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Analysis of CK and LDH isoenzymes reveals an infarct-like pattern, with an in-
crease in the so-called cardiac fractions CK-MB and LD,. Electrocardiogram and
serial two-dimensional ecocardiogram studies carried out on 4 patients with se-
vere poisoning ruled out the possibility of aggression to the myocardium &.

Nonspecific blood count changes occurs, with possible leucocytosis with neu-
trophilia and a leftward shift, at times with the presence of toxic granulations.
An increase in clotting time, prothrombin time and partially activated throm-
boplastin time may occur, as well as a decrease in fibrinogen.

The urinary sediment i1s usually normal in the absence of renal failure, with
the possible presence of discrete proteinuria not accompanied by hematuria.

The presence of myoglobin in urine can be detected by the benzidine test or
using urinalysis strips (a positive reaction also for hemoglobin) or by more specif-
ic immunochemical methods such as immunoelectrophoresis, immunodiffusion
tests and latex myoglobin agglutination test.

When oliguria or anuria sets in, elevated urea, creatinine, uric acid, phospho-
rus and potassium levels are observed, as well as decreased calcium levels.

The muscle biopsy findings obtained from patients bitten by C. durissus terrifi-
cus reveal a wide spectrum of ultrastructural alterations involving muscle fibers,
such as focal points of myonecrosis with myofibril disintegration, myofilament
disorganization and lysis, loss of transversal striations, dilatation of the sarcoplas-
mic reticulum, formation of contraction bands and mytochondrial edema, side
by side with intact fibers in the same muscle 4:2.7.12.13.16

The clinical and laboratory data described above refer to envenomation caused
by C. durissus terrificus and C. durissus collilineatus. Recently, Fan et al. '8,
reported on two snakebite victims from an area in which C. durissus cascavella
Is prevalent, whose clinical and hematological data were similar to those previ-
ously reported in the literature.
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