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Cerbera manghas (sea mango) is one of the poisonous trees belonging to the Apocynaceae family notorious for its
cardiac glycoside cardiotoxicity. The tree and the fruit of sea mango are easily accessible along the coast of Taiwan.
We present a case of a 50-year-old male who attempted suicide by ingesting three seeds of the sea mango. The
patient was admitted to the coronary care unit because of complete atrioventricular block, followed by sinus exit
block. All conduction abnormalities subsided 3 days later with temporary transcutaneous pacing and supportive
treatment. He was discharged with no complications.
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INTRODUCTION

ture review and suggestions for management.

The ingestion of plants with cardiac glycoside cardiotoxicity is not uncommon in countries including Sri
Lanka and India.1,2 In Taiwan, especially along coastal
regions, sea mango (Cerbera manghas) is a very common plant and readily accessible. The fruit of the sea
mango turns bright red at maturity and appear very much
like the edible mango (Mangifera spp.) fruit. It is quite
possible to inadvertently ingest the fruit and become intoxicated. Although there have been reports of intoxication by similar species, there is not much in the literature
regarding sea mango. Information available is either out
of date or without scientific description regarding how
much needs to be ingested to produce intoxication, the
clinical course of intoxication, or how to deal with it.
Herein, we report a case with sea mango intoxication,
focus on the clinical course and serial changes in blood
digoxin and electrolyte levels, and provide a brief litera-

CASE PRESENTATION
A 50-year-old male presented to the emergency department of Keelung Chang-Gung Hospital after attempting suicide by ingesting three sea mango seeds. He
developed numbness involving the throat, head, and
neck areas and upper extremities soon after he ate the
seeds. Upon arrival at the hospital, the patient had dyspnea, dizziness, and chest tightness with vomiting and
watery diarrhea developing a few hours later. He had a
clear consciousness level, and a physical examination
was unremarkable except for bradycardia at 30~40 beats
per minute (bpm). The blood pressure (BP) was 142/72
mmHg. A 12-lead electrocardiogram (ECG) showed
complete atrioventricular block, with a sinus rate of 78
bpm and a ventricular rate of 30 bpm (narrow QRS)
(Figure 1A). Stand-by transcutaneous pacing was done
at a rate of 60 bpm and an output of 50 mA. Laboratory
tests, performed 5 h after sea mango seed ingestion, revealed a digoxin level of 1.03 ng/mL and a potassium
level of 5.40 meq/L (Figures 2A, B). Renal function and
other laboratory findings were unremarkable. The calcium level was 9.5 mg/dL. The patient denied previous
exposure to digoxin, beta-blockers, or calcium channel
blockers. He was admitted to the cardiac care unit. The
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gradually increased from 30 to 60 bpm with the development of high-grade atrioventricular block. When the
atrioventricular conduction returned back to a one-toone conduction, there was a period of intermittent sinus
bradycardia (at a rate of 50 bpm) and sinus exit block,

potassium level was checked every 12 h, and the hyperkalemia was treated with calcium gluconate, an insulin
infusion, and a potassium-lowering agent (Kalimate). No
other specific treatment such as digoxin-chelating agents
or nasogastric lavage was given. The ventricular rate

Figure 1. The 12-lead electrocardiograms (ECG) performed upon arrival (A), 3 days later (B), and 6 days later (C). Upon arrival, the ECG showed
complete atrioventricular block, with a sinus rate of 78 beats per minute (bpm) and a ventricular rate of 30 bpm (A). Three days later, second-degree
sinus exit block, Wenckebach type, was noted (B). Full recovery of the sinus rhythm with normal atrioventricular conduction was noted 6 days later
(C).
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specific for sea mango intoxication. The ingestion of
only three sea mango seeds was sufficient to cause a severe atrioventricular conduction disturbance. The intoxication occurred in the presence of non-toxic levels of
blood digoxin and potassium, and therefore is seemingly
not explainable by a digoxin effect. The arrhythmia
caused by the sea mango seed is suggested to be associated with intoxication by another cardiac glycoside,
without left ventricular systolic function impairment.
Last of all, the intoxication resolved with temporary
transcutaneous pacing and supportive treatment.
Sea mango is an evergreen plant quite common
along coastal areas in Taiwan. The genus name is derived from Cerberus, the hell dog from Greek mythology, hence indicating the toxicity of the seeds. The
leaves of the sea mango are shiny dark-green and alternate, ovoid in shape (Figure 3A). The plant is perennial
with white flowers. The fruit of the sea mango bears a
resemblance to the edible mango (Mangifera spp.) fruit
and can be easily ingested accidentally (Figure 3B). 2
Both the meat and, especially, the seeds of sea mango are

Wenckebach type I (Figure 1B). ECGs were performed
every 12 h until the patient was symptom-free with a
normal sinus rhythm and normal atrioventricular conduction. He was transferred to an ordinary ward after 2
days of care in the cardiac care unit. A follow-up 12-lead
ECG showed a sinus rhythm 4 days later (Figure 1C).
Serum digoxin and potassium levels were monitored
throughout the entire course (Figure 2). The patient was
discharged and was asymptomatic at 1 week of clinical
follow-up. Follow-up 1 year after the hospitalization
showed no specific sequel and no record of further suicide attempts.

DISCUSSION
This case report presents some interesting findings

Figure 3. Flowers, leaves, and fruit of the sea mango. The leaves of
the sea mango are shiny dark-green and alternate, ovoid in shape (A).
The plant is perennial with white flowers. The fruit resembles the edible
mango (Mangifera spp.) fruit (B).

Figure 2. Serial blood digoxin (A) and potassium (B) levels are
shown.
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hibition of the sodium-potassium ATPase pump and an
increase in the refractory period of the atrioventricular
node.6 These mechanisms might provide an explanation
for the presentation of electrocardiography and hyperkalemia in this patient.
The efficacy of antidigoxin Fab fragments has been
tried to treat Thevetia peruviana (yellow oleander)-induced hyperkalemia and bradycardia. It was demonstrated that antidigoxin Fab fragments can safely and
rapidly reverse yellow oleander-induced arrhythmia and
hyperkalemia.1,7 However, the role of antidigoxin Fab
fragments in patients intoxicated by other plants has not
been investigated.7,8 Although the case presented here
recovered without using anti-digoxin Fab and the digoxin effect did not correlate well with the overall toxicity of sea mango, anti-digoxin Fab may be an option in
cases where patients develop unstable vital signs under
supportive treatments.

toxic. This report demonstrates that this plant can cause
severe toxicity, including complete atrioventricular block,
second-degree sinus exit block, and a variety of associated symptoms such as nausea, vomiting, and dizziness.
The planting of this class of plants should be restricted by
national law, or the toxic effects should be clearly labeled
on the trees to avoid inadvertent ingestion.
Although some reports have suggested that the toxic
effect of this class of plants is caused by digoxin, our
case demonstrated that the toxic effect of sea mango cannot be completely explained by digoxin.3,4 Immunological assays based on the affinity of antibodies to bind the
specific molecular structure of digoxin have been used
and show cross-reactions between digoxin and other
plant cardiac glycosides. 4 Therefore, laboratory tests
could detect digoxin levels in the serum even though this
patient had not taken digoxin. The serum level of digoxin may provide a quantitative screening measurement
of cardiac glycosides as an “apparent digoxin concentration”. However, the result might not precisely represent
the level of toxin because high toxin concentrations of
other glycosides are necessary before digoxin is measurable in the blood.3,4 Actually, a variety of new cytotoxic
cardenolide glycosides have been isolated from the seeds
of sea mango,5 including 3b-O-(2¢-O-acetyl-a-L-thevetosyl)-14b-hydroxy-7-en-5b-card-20(22)-enolide, (7,8dehydrocerberin), 17b-neriifolin, deacetyltanghinin,
tangh-inin, cerberin, and 2¢-O-acetyl-cerleaside A. Among
these six cardenolide glycosides, ceberin is the main glycoside that possesses potent cardiotoxicity similar to
digoxin, but it has not been purified and formally identified.2 Hence, it may be difficult to define a prognosis
based simply on a commercial laboratory test of digoxin
levels. Our patient had severe cardiac glycoside intoxication when the digoxin level was at only 1.03 ng/mL.
Although sea mango intoxication with hyperkalemia
was reported in 1975 and the blood level of potassium
was suggested to have prognostic value,2 the mechanism
is still unknown. In addition, all types of arrhythmia
shown in this case can be seen with digoxin intoxication.
Actually, cardenolide glycosides share similar structures
with digoxin. Their intoxication is manifested by the in-
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