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Abstract

A 51-years-old male presented with drooling, hematemesis and
diarrhea in emergency department after accidental ingestion of
homemade aconitine tincture. Examination revealed shock and ini-
tial ECG showed atrial fibrillation. The patient suddenly developed
a pulseless wide QRS complex tachycardia requiring resuscitation
maneuvers. The rhythm varied from monomorphic ventricular
tachycardia to torsade de point to ventricular fibrillation. Repeated
direct-current cardioversions were unsuccessful. After intravenous
electrolyte correction and anti-arrhythmic drugs administration, a
last direct-current shock was finally successful. Bradycardia and
ventricular excitability persisted over 12 hours with gradual nor-
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malization. Patient was discharged in normal sinus rhythm without
any medication and on follow-up he was totally asymptomatic.

With the increasing popularity of traditional medicine, clini-
cians should be alerted to the risk of herbal substances with low
margins of safety like Aconitum in order to allow correct diagnosis
and treatment. The general public should be educated that herbal
medicine is not always safe.

Case Report

A 51-years-old male with history of arterial hypertension pre-
sented in emergency department for epigastric burning, nausea and
vomiting, of 2 hours duration. In triage ward patient had drooling,
hematemesis and diarrhea and his vital signs were: blood pressure
118/80 mmHg, pulse rate 69 bpm, and oxygen saturation 98% on
room air. Patient doesn’t speak the hospital native language but
emergency physician asked to the patient’s daughter if he has taken
some toxic and she showed on her mobile a picture of a plant with
purple flowers. The patient at night misunderstood hand-made
content of a bottle and he accidentally drunk 100 mL of an aconi-
tine decoction done for epidermal use. Through a research on the
web the name of this plant was found to be Aconitum Napellus, a
highly toxic flowering plant in the genus Aconitum of
the family Ranunculaceae, also called monk’s-hood or wolfsbane.
Aconitum Napellus is also a very popular and dangerous medica-
tion in traditional Chinese medicine. After the toxic intake discov-
ery, the physician consulted a tertiary medical center with expertise
on poisoning management. They stressed to pay attention on car-
diac and neurological aconitum toxic effect. Decontamination with
nasogastric tube followed by activated charcoal was not recom-
mended due to late time of presentation at the emergency depart-
ment,] intense vomiting and hematemesis. Nonetheless, nasogas-
tric tube was inserted in order to relieve nausea and vomiting. In
Emergency Department ward the patient was anxious and sweating
profusely, blood pressure dropped to 77/40 mmHg, pulse rate rose
to 180 bpm and bilateral miosis was present, initial ECG showed
atrial fibrillation at 180 bpm with wide QRS complex and repolar-
ization abnormalities (Figure 1). Suddenly patients developed a
pulseless wide QRS complex tachycardia requiring resuscitation
maneuvers. The rhythm varied from monomorphic ventricular
tachycardia to torsade de point to ventricular fibrillation. Repeated
direct-current cardioversions (8 electrical interventions, Figure 2)
were unsuccessful and the ventricular arrhythmia was incessant.
Blood examination showed hypokalemia (2.6 mEq/L) and
hypocalcemia (Ca2+ 4,33 mg/dL), so electrolyte correction was
made. During CPR also sodium bicarbonate and high dose of intra-
venous magnesium sulphate has been administered. As anti-
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arrhythmic drugs, intravenous amiodarone and xylocaine had been
given. All these infusions did not be able to fix the electrical insta-
bility until a Calcium intravenous rapid infusion has been given. A
last direct-current shock was finally successful. The ECG after
pulse recovery was junctional rhythm with bigeminal ventricular
ectopy (Figure 3). In the next while other 3 single episodes of
monomorphic ventricular tachycardia required direct-current car-
dioversions. Bradycardia and ventricular excitability persisted
over 12 h with gradual normalization.

Toxicological test revealed high levels of blood aconitine (7
ng/mL - normal values <5 ng/mL) and urinary mesacontine (2,7
mg/L — normal values < 0,005 mg/L) respectively. After 48 hour
the values were normalized.

In the early phase after CPR the echocardiogram showed mild
left ventricular hypertrophy (interventricular and posterior wall
thickness 12 mm) and mild reduction of ventricular systolic func-
tion (EF 48%) without other significant abnormalities.

Patient was discharged in normal sinus rhythm on 5th day of
hospitalization, without any medication. ECG at discharge showed
normal sinus rhythm, with normal PR and QTc intervals and QRS
duration. A complete recovery of left ventricular function (FE
60%) was observed at echocardiogram. On follow-up after 1
month patient was totally asymptomatic.

Discussion

Aconitum is historically recorded as one of “The Four Pillars”
of Traditional Chinese Medicine:? it was mainly applicated for his
antinociceptive and anti-inflammatory effects or local anesthetic
properties. It is also used as traditional medicine in India and
Japan. Aconitum toxicities, effectiveness, and phytochemistry are
diversified on the base of its phylogeny.? About 54 species of
Aconitum have been chemically investigated and 3 major groups of
alkaloids have been distinguished from 224 alkaloids isolated:
monoterpene diester alkaloids, diterpene diester alkaloids and lipo-
alkaloids.’ They share a common C19-norditerpenoid skeleton, in
which the C8 position is occupied by a hydroxyl, an acetoxy or a
fatty acid acyl group, respectively.? The toxicity of Aconitum main-
ly derives from the diester diterpene alkaloids, including aconitine,
mesaconitine and hypaconitine. They can be decomposed into less
or non-toxic derivatives through Chinese traditional processing
methods (Paozhi), which play an essential role in detoxification.*

Hand-made aconitum tincture contains very high concentra-
tions of aconite alkaloid, which are highly soluble in alcohol and
lipids and rapidly absorbed from gastrointestinal tract. Aconitine’s
half-life is about 3 hours and alkaloid can be detected in blood and
urine by liquid chromatography-mass spectrometry. The 19-carbon
diterpenoid ring structure alkaloids are the most pharmacologically
active and are capable of binding to excitable tissue.® Onset is
rapid, usually within a few minutes. Violent toxicity of aconites is
well known from ancient times (“vegetal arsenic”), and it was used
throughout the world and for centuries as a poison, to commit mur-
der and suicide. Aconite roots are used only after soaking and boil-
ing processing or decoction preparation, to reduce the toxic alka-
loid content for less toxic and non-toxic derivates. The use of a
dose larger than recommended, incorrect preparation and a narrow
therapeutic index have been implicated in the toxic effects.

The lethal dose for adults is about 5 mg, but a dose of 1 mg is
often sufficient to cause severe cardiac rhythm disturbances and
death.®® Severe poisoning has been caused even by ingestion of 0.2
mg pure aconitine, or by decoctions with 6 g of Aconitum roots.’
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In 2 reported cases of voluntary intoxication and death, the autopsy
revealed in both the same findings: blood congestion, hemorrhages
in the lung tissue, lung edema and brain edema.'® Toxicity com-
monly begins within 30 to 90 minutes after ingestion and may last
for 24-48 hours.!! The overall in-hospital mortality is 5.5%.
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Figure 1. ECG at hospital admission, with fast heart rate atrial
fibrillation. Please note the half voltage in the precordial leads
due to a recording error in an emergency situation. The widening
of the final component of QRS complex and the spreading of
repolarization abnormalities should make you suspect of cardiac
cellular action potential modification.

Figure 2. Some of the repeated emergence direct-current car-
dioversions, unsuccessful to convert the incessant ventricular

arrhythmia.
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Figure 3. After arrhythmic storm termination the rhythm was
junctional with bigeminal ventricular ectopy, as result of the
prevalence of aconitine bradycardic action. Please note the half
voltage in the precordial leads due to a recording error in an

emergency situation.
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The main causes of death are refractory ventricular arrhyth-
mias, asystole, refractory shock or respiratory paralysis occurring
within the first 24 hours. Aconitine’s toxicity is characterized by a
burning sensation of the lips, tongue, mouth, and throat almost
immediately following ingestion; it may be followed by numbness
of the oral cavity of the oral cavity and throat and difficulty to
speech; dizziness, syncope, palpitation may occur.'?> Aconitine in
very high concentration blocks the release of acetylcholine reduc-
ing the vagotonic effect on myocardium (anticholinergic effects),
while at lower concentration increases acetylcholine release.
Hypotensive and bradycardic action are due to activation of the
ventromedial nucleus of the hypothalamus,'® as well as to the
increase of vagal tone. Aconitine and other alkaloids can induce
strong contractions of the ileum through acetylcholine release from
the postganglionic cholinergic nerves causing gastrointestinal
symptoms such as nausea, vomiting, and diarrhea.'*

The aconitine toxin exhibits a high binding affinity for voltage-
dependent sodium channels. The binding of these alkaloids pro-
motes persistent channel opening, with a prolonged increase in
intracellular Na* and Ca?', and subsequent sustained membrane
depolarization.!> Aconitine has been shown to hold in the open
state also the potassium channel responsible for the rapid delayed
rectifier current (IKr) and the ultra-rapid delayed rectifier current
(IKur).'® This effects might lead to further prolongation of the
action potential, and thus further increase the arrhythmogenesis.
The net effect of the above mechanisms leads to arrhythmogenesis
via early and delayed after-depolarization. Aconitine produces per-
sistent flutter and fibrillation of cardiac and skeletal muscles
resulting in a life threatening cardiac arrhythmias. Most fatal cases
have been determined by ventricular tachycardia or respiratory
paralysis.

In 65 case reports of probable aconite poisoning that resulted
in ventricular dysrhythmias 54 developed ventricular tachycardia,
six developed torsades de pointes, 15 patients developed ventricu-
lar fibrillation, 10 developed ventricular ectopies and one devel-
oped a broad complex tachycardia not otherwise specified. Ten
patients died, resulting in a 15% mortality.!” Flecainide was admin-
istered on seven occasions and was associated with a return to
sinus rhythm in six of these patients. Amiodarone was given on 20
documented occasions, with reversion to sinus rhythm occurring
on 11 of these administrations. Lidocaine was employed on 30
occasions with documentation of conversion to sinus rhythm on
only one of these.!! The ventricular tachyarrhythmias responded
poorly to direct-current cardioversion: DC shock was applied 30
times but the restoration of sinus rhythm has been observed only
on five occasions. Prolonged CPR was reported as having been
used in 15 patients, with a conversion to sinus rhythm in nine
patients."!" Prolonged CPR should be considered central in the
treatment of ventricular arrhythmias precipitated by aconite as it
may allow time for the alkaloids to be naturally removed from the
plasma. As a last effort, mechanical support with the use of car-
diopulmonary extracorporeal bypass might be considered for cir-
culatory support, as the inactivation of voltage-dependent Na*
channels from an aconitine ingestion is generally transient.

In our experience high dose of Calcium administration has
been followed by the reversal of aconitum arrhythmic refractori-
ness and a final direct-current shock successful. This may suggest
that, even if aconitine toxin exhibits a high binding affinity for
voltage-dependent sodium channels, Sodium acts only consistently
with Calcium.

As differential diagnosis, is important to suspect aconite poi-
soning when muscarinic intoxication clinical signs are present,
especially in Asian people. When a patient presents with numb-
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ness, muscle weakness, unexplained arrhythmia or ventricular
tachycardia refractory to direct-current cardioversion and standard
anti-arrhythmic drugs, aconite poisoning should be considered and
routine blood and urine chemical screening tests should be able to
detect such lethal plants.'®

Conclusions

With the increasing popularity of traditional medicine, the pro-
fessional community and the public should be alerted to the risk of
herbal substances with low margins of safety like Aconitum.
Although reports of aconite poisonings are actually rare in western
countries, the incidence could change with the increasing popular-
ity of herbal medicines and migratory flows of Chinese
population.'®?° The general public should be educated that Chinese
medicine is not always benign and safe, and consulting a medicine
practitioner before taking herbs is always advisable. Because of the
potential toxicity, quality control of marketed herbal drugs and
their products is essential to ensure that the alkaloid levels are
within safe limits. Awareness and knowledge of common herbal
poisoning among clinicians can allow correct diagnosis and a time-
ly treatment of the poisoned patients.
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