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Case Presentation

A healthy 61-y-old male professional herpetologist sus-
tained a bite from a captive (wild caught) adult male Crota-
lus oreganus concolor (Figure 1A). Patient history included
prior crotaline envenomation from Crotalus horridus, Cro-
talus horridus atricaudatus (subspecies recognized at the
time of the bite), and Crotalus durissus ruruima. Treat-



METHODS

Venom was extracted manually from the Crotalus oreganus
concolor responsible for the bite approximately 4 d after the
bite and centrifuged to pellet the cell debris, and the superna-
tant was lyophilized (fluid yield 120 mL; z27 mg dry
venom). Lyophilized venom was solubilized in phosphate-
buffered saline (8.0mg$mL-1), and 200mL (1.6mg)was sub-
jected to reversed-phase high-performance liquid chromato-
graphy (RP-HPLC) as reported previously; 1-min fractions
were collected and lyophilized.13 Toxins were identified
from the known elution profiles of purified toxins and quan-
tified via peak area integration (percentage total area).

HPLC fractions were also subjected to polyacrylamide
gel electrophoresis (SDS-PAGE) under reducing condi-
tions to identify chromatogram peaks.13 Crude venom
was assayed for protein content via Pierce BCA assay and
for 6 enzyme activities common to rattlesnake venoms.10,14

These data were used in conjunction with HPLC chromato-
gram data to identify the protein families present and their
relative abundance in the venom.

DISCUSSION

Our patient’s symptoms illustrate a potential diagnostic con-
undrum clinicians may face in cases of snakebite envenoma-
tion: What symptoms might be venom-induced effects, and
what symptoms might be related to stress-induced physiolo-
gic responses? Our patient experienced generalized paresthe-
sia, blurred vision, waves of spastic, tetany-like symptoms of
the hands and feet (carpopedal spasms), breathing difficul-
ties, numbness, and generalized weakness that persisted for
days, all symptoms consistent with venom-induced effects
reported in other cases of North American rattlesnake enve-
nomation, including by Crotalus oreganus concolor.9,15-17

However, in our patient, the tetany-like carpopedal spasms
may not have been venom induced, but instead from patient
anxiety-induced hyperventilation or sphygmomanometer
cuff inflation.18,19 Crotalus oreganus concolor venom con-
tains myotoxic and neurotoxic components capable of elicit-
ing neurotoxic symptoms.9,10,12 Purified Crotalus oreganus
concolor venom toxins injected into mice elicit myotoxic
effects of rapid ataxia, hind limb extension, and respiratory
distress.7,20 Collectively, symptoms in the present case com-
bined with the interpretation of the venom analysis for the
inflicting snake provide for interesting discussion.

Venomous snakebite can trigger significant anxiety,
leading to an autonomic response of hyperventilation-
induced alkalemia with consequent precipitation of hypocal-



inflation to greater than the mean arterial pressure can result
in the hand adopting a posture of metacarpophalangeal joint
flexion with the interphalangeal joints of the fingers and
thumb extended so that the thumb is in an opposing posture,
as observed in our patient (Figure 2B). This phenomenon
has been reported in 1 to 4% of healthy individuals but
has not been reported to be associated with cases of snake-
bite envenomation.19 Although Crotalus oreganus conco-
lor myotoxic venom components can induce muscle
contractile activity, causing rapid tetany-like hind limb
hyperextension in mice (a symptom somewhat similar to
the extension of the ankles, feet, and toes observed in our
patient), this symptom was likely a stress-induced response
rather than venom induced 20,22

Our patient’s other myoneurologic symptoms of par-
esthesia, respiratory distress, and total body weakness may
have been related to the highmyotoxin content and concolor
toxin in theCrotalus oreganus concolor’s venom (Figure 3,
Table 1). Studies in mice injected with Crotalus oreganus
concolor venom showed they died from rapid respiratory
failure, suggesting that venom may have contributed to
our patient’s respiratory difficulty, as has been reported to
occur after C scutulatus, C cerastes, C oreganus helleri,



neurologic effects ranging from paresthesia to seizures and
coma. Consequently, patients can exhibit multiple combi-
nations of clinical manifestations varying in severity.28

Thus, the absence of hematologic effects in our patient, in
the presence of neurologic symptoms, was not uncharacter-
istic of rattlesnake envenomation. Neurologic symptoms
after C cerastes and C concolor envenomation, without
hematologic effects, have been reported.9,15-17

Local wound complications in our patient were
modest, including ecchymosis, swelling, pain, and skin
sloughing. Elevated CK, a routinely used marker for tissue
damage and myonecrosis, has been reported in 2 cases of
Crotalus oreganus concolor envenomation (range
1800e17,000 IU$L-1) and in the absence of coagulopathic
complications.15,29

Our patient’s elevated CK value (3394 U$L-1) at 22 h
after envenomation was indicative of venom-induced
local tissue/muscle damage to the bitten thumb.

Medications may influence snake envenomation symp-
toms, and our patient’s medications (atenolol, rizatriptan,
and amitriptyline) have reported adverse effects of blurred
vision, numbness, chest tightness, paresthesia, and weak-
ness similar to our patient’s symptoms.30,31 Our patient
reported having no adverse effects to these medications
before the bite, suggesting drug/venom interactions were
noncontributory to observed symptoms.

Venom analyses of the responsible snake revealed abun-
dant PLA2-based ß
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