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Abstract
Objective: To report a case of hypoglycemia due to Ackee 
fruit consumption.
Methods: This is a case report and brief review of literature. 
Results: We report a patient with new onset hypoglycemia 
due to the consumption of the Ackee fruit. Patient is a 
95-year-old Jamaican male with history of uncontrolled, 
insulin requiring Type 2 diabetes mellitus. He presented with 
new onset of hypoglycemia and improvement in hemoglobin 
A1C without any changes in diabetes regimen, other 
medications or co-morbidities. On investigative questioning, 
he reported that he had recently received a jar of preserved 
Ackee fruit, and was consuming small portions of it daily. 
This coincided with the development of hypoglycemia.
Conclusion: Despite being uncommonly used in the 
United States, Ackee fruit consumption is a known cause of 
hypoglycemia. Ackee fruit contains two toxins, hypoglycin A 
and hypoglycin B that work through the same mechanism 
to deplete hepatic glycogen stores and cause refractory 
hypoglycemia. The most severe form of Ackee-fruit toxicity 
is known as “Jamaican Vomiting Sickness”. The disorder 
is characterized by symptoms of severe hypoglycemia and 
seizures, ultimately leading to coma and death. Although 
rare in the United States, it is important to understand and 
recognize the symptoms of Ackee fruit induced toxicity to 
avoid late detection and severe complications.
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Antilles, and Central America. Ackee is the national fruit 
of Jamaica. Consumption of Ackee fruit or ‘Blighia sapi-
da' is uncommon outside these areas. However, Ackee 
is legally imported in several countries including the 
USA, Canada, United Kingdom and others. In the USA, 
the FDA limits the importation to pre-approved compa-
nies which have audited and approved Hazard Analysis 
and Critical Control Points (HACCP) systems in place and 
that have shown the ability to comply with the stipula-
ted regulatory limit of 100 ppm hypoglycin A in the pro-
duct. The ripe fleshy Ackee aril is a food staple among 
poor Jamaican and West African children [2].

Ingestion of unripe Ackee fruit can cause toxicity 
that is commonly called “Jamaican vomiting sickness” 

[1]. This usually manifests as an acute gastrointestinal 
illness but can also be characterized by hypoglycemia 
and CNS depression [3]. The number of reported ca-
ses of Jamaican vomiting sickness has decreased over 
the years with better education and awareness among 
the local population about potential dangerous effects 
of ingestion of the unripe fruit. Jamaicans of all inco-
me classes consume Ackee regularly, although persons 
in the lower income bracket consume Ackee twice as 
much as those in the middle and upper income brackets 

[4]. Although most of these cases are reported in parts 
of West Africa, it is important to know the toxicity asso-
ciated with this fruit to be able to recognize rare cases 
in other parts of the world. We report one case where 
Ackee fruit ingestion caused new onset of hypoglyce-
mia in a previously poorly controlled patient with Type 
2 diabetes.

Case RePoRt

Introduction

The Ackee tree, a native species of West Africa, was 
introduced into Jamaica in 1776 [1] and has since natu-
ralized in southern California and Florida, as well as the 

https://doi.org/10.23937/2377-3634/1410073
https://doi.org/10.23937/2377-3634/1410073
https://doi.org/10.23937/2377-3634/1410073


ISSN: 2377-3634DOI: 10.23937/2377-3634/1410073

Latif and Luthra. Int J Diabetes Clin Res 2017, 4:073 • Page 2 of 4 •

Case Report

Our patient is a 95-year-old Jamaican male who pre-
sented for routine follow-up of his type-2 diabetes melli-
tus. He has a history of Type 2 diabetes since 1998 com-
plicated with stable stage 3-4 chronic kidney disease. He 
was on Glargine 50 units subcutaneously daily at bedtime 
and Lispro subcutaneously, three times daily with meals, 
based on estimated carbohydrate intake. In the past, his 
Hemoglobin A1C (HbA1C) had ranged between 9-10% (75-
86 mmol/mol) on this regimen.

During this visit, his HbA1C was 7.8% (62 mmol/mol), 
which represented a significant improvement from his 
chronically elevated HbA1C levels. He was self-moni-
toring his finger stick blood glucose 2-3 times per day. 
The fasting and random capillary blood glucose in the 
past month ranged from 50-250 mg/dl with no clear 
pattern of hypoglycemia. He had frequent episodes of 
hypoglycemia 1-2 per day with no clear pattern. He had 
no recent changes in his diabetes regimen, medications 
or co-morbidities. His renal function had been stable. 
He reported no weight loss, dietary caloric reduction or 
changes in his activity levels and reported compliance 
with his medications and insulin as prescribed.

On exam, vital signs were within normal limits and the 
rest of the exam was unremarkable. On further questio-
ning for potential causes of the new onset hypoglycemia, 
he reported that he had recently received a jar of preser-
ved Ackee fruit from Jamaica and was consuming small 
portions of it daily. This coincided with the development 
of hypoglycemia. Given the temporal association of the 
hypoglycemia with initiation of Ackee fruit ingestion, no 
further testing was pursued and he was instructed to stop 
eating the Ackee fruit. He was also educated in detail about 
existing evidence supporting our recommendation. After 
discontinuing the Ackee fruit, his blood sugars improved 
significantly, with no further episodes of hypoglycemia. His 
blood sugar pattern returned to baseline.

Discussion

Ackee fruit induced toxicity has been reported sin-
ce the late 19th century and was the cause of an epide-
mic in Jamaica in 1954 [5] and has also been associated 
with an outbreak in Haiti in 2000-2001 [6]. Ackee fruit is 
known scientifically as Blighia sapida belonging to the 
Sapindaceae family [3]. It consists of the pod, the seeds, 
and the fleshy covering or aril. It undergoes various sta-
ges of maturity and when mature, the fruit opens up 
spontaneously to reveal the seeds and the fleshy aril. 
The fully mature aril is edible but the immature form is 
highly toxic, while the seeds are known to be poisonous 

[7]. To prevent toxicity, the seeds and membrane of the 
Ackee fruit must be carefully removed and the aril tho-
roughly washed before consumption. Our patient was 
consuming preserved Ackee fruit that was likely imma-
ture given the resultant hypoglycemia that was obser-
ved.

The mechanism of Ackee fruit toxicity is well establi-
shed. The toxins associated with Ackee fruit poisoning 
were first isolated by Hassel and Reyle in 1954 [8]. They 
are called hypoglycin because of their ability to induce 
severe hypoglycemia. Ackee fruit contains two toxins, 
hypoglycin A, found in the arils and seeds and hypo-
glycin B, found only in the seeds of the fruit [9]. Hypo-
glycin B is a γ-glutamyl conjugate of hypoglycin A and 
is a less potent toxin [1,9]. The hypoglycin A content in 
the fruit, both arils and seed decreases with maturity 

[9]. Hypoglycin B levels in the seeds increase with ma-
turity [9]. The unripe Ackee fruit contains hypoglycin A 
in a concentration 100 times higher than those in the 
ripe Ackee fruit [10]. The aril of a self-opened (mature) 
Ackee fruit has been found to be quite safe for consu-
mption [11]. In 1976, Tanaka, et al. confirmed the in-
gestion of hypoglycin A from unripe Ackee fruit as the 
cause of Jamaican vomiting sickness [12].

Upon ingestion, hypoglycin A undergoes α-oxidat-
ion with the formation of Methylenecyclopropyl-pyru-
vate (MCP-pyruvate), which is then decarboxylated 
and conjugated as a Co-A ester (MCPA-CoA). This com-
pound functions to inhibit α-oxidation of fatty acids. 
MCP-pyruvate can be further metabolized to either 
Methylenecyclopropylacetic Acid (MCPAA) or to Methy-
lenecyclopropylacetyl-Glycine (MCPA-Gly) [13]. MCPAA 
acts by inhibiting hepatic gluconeogenesis through 
multiple mechanisms. First, MCPAA reduces several co-
factors required for beta-oxidation of long-chain fatty 
acids, including Coenzyme A and Carnitine, thus halting 
their metabolization. Inhibition of long-chain fatty acid 
oxidation leads to decreased NADH and Acetyl-CoA 
production. Acetyl-CoA is vital for pyruvate carboxyla-
se activation in gluconeogenesis. Additionally, MCPAA 
inhibits transport of long-chain fatty acids and malate 
across the mitochondrial membrane. This reduction of 
fatty acid metabolism then results in increased gluco-
se utilization. With hepatic gluconeogenesis inhibited 
as well, hypoglycemia soon develops following deple-
tion of hepatic glycogen stores [1]. Ethanol also induces 
hypoglycemia through inhibition of hepatic gluconeo-
genesis but in contrast to the mechanism of action of 
hypoglycin A, it results after increase in hepatic NADH 
leads to decreased conversion of lactate to pyruvate. 
Ethanol also up-regulates ATF3, a transcriptional re-
pressor that eventually functions to down-regulate glu-
coneogenic genes [14].

Given the significant toxicity associated with this 
compound, there have been some efforts to develop a 
method to test for exposure to hypoglycin A to aid in 
clinical practice. In 1976, Tanaka, et al. described how 
MCPAA could be detected in urine treated with barium 
hydroxide using gas chromatography-mass spectrome-
try [12]. However recently, Isenberg SL, et al. reported a 
quantitative method to test for exposure to hypoglycin 
A and Methylenecyclopropylacetylglycine which can 
detect metabolites over a range of 0.100 to 20.0 µg/
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Conclusion

Although rare in the United States, it is important to 
understand and recognize the potentially severe conse-
quences of Ackee fruit induced toxicity to prevent mor-
bidity and mortality due to late recognition.
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