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An incident of food poisoning attributed to bongkrekic acid and
forensic examination of the deceased in Taiwan.

Yi-Hung Chou™!, Hsiu-Chuan Liu!, Chih-Hsin Pan?

g

'Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of Justice, Taipei, Taiwan,
’Department of Forensic Pathology, Institute of Forensic Medicine, Ministry of Justice, Taipei, Taiwan

After attending this presentation, attendees will understand the properties of
bongkrekic acid, pathological findings in individuals poisoned by it, and the analytical
techniques used to identify bongkrekic acid in postmortem specimens. This
presentation will impact the forensic science community by conveying the importance
of efficient interdisciplinary collaboration, as investigation of foodborne outbreak
associated cases usually falls outside the traditional domain of forensic science.

At the end of March 2024, an incident of foodborne outbreak occurred in Taiwan.
Following the consumption of a particular food, numerous individuals exhibited
symptoms including varying degrees of vomiting, diarrhea, abdominal pain, fever,
dizziness, weakness, palpitations, and paralysis within a few hours. Six individuals
experienced a rapid deterioration in health, progressing to severe complications within
a span of 3 to 7 days, ultimately leading to death due to an inability to recover. An
interdisciplinary discussion involving the health and forensic departments ensued,
leading to a strong suspicion of bongkrekic acid as the etiologic agent based on the
food type ingested, clinical manifestations, and disease progression. The forensic
department undertook the responsibility of performing autopsies and analyzing
bongkrekic acid.

Bongkrekic acid is a mitochondrial toxin produced by Burkholderia gladioli pathovar
cocovenenans (B. cocovenenans) under particular environmental conditions through
utilizing specific fatty acids. This compound block the adenine nucleotide translocase
(ANT) located on the inner mitochondrial membrane, which acts as an adenosine
triphosphate/adenosine diphosphate (ATP/ADP) exchanger. Consequently, ATPs
generated by mitochondria are unable to exit the mitochondrial matrix and reach the
cytoplasm for cellular utilization [1]. This interference results in cellular dysfunction,
ultimately leading to cell damage or death.

Four out of the six deceased have undergone forensic investigations, including
pathology and toxicology examinations. In the pathology section, all four deceased
were found to have extensive destruction of liver cells, severe rhabdomyolysis, acute
tubular necrosis, disseminated intravascular coagulation (DIC), local or diffuse
alveolar destruction, perivascular edema of the brain, and systemic edema.

In the toxicology part, LC-MS/MS was employed to quantify the amount of
bongkrekic acid in postmortem specimens [2], using bongkrekic acid-'>Cas as the
internal standard for quantification. A 1 g tissue sample was placed into a
homogenization tube containing pre-filled ceramic beads, followed by the addition of
2 mL of deionized water and the internal standard. Following homogenization, the
resulting homogenate was transferred to a screw-capped test tube, to which 2 mL of
acetic acid/acetate buffer (pH 3.0) and 2 mL of ethyl acetate were added. After
thorough mixing and centrifugation at 3500 rpm, the upper layer was carefully
transferred to a separate tube and evaporated to dryness. The residue was
subsequently reconstituted with 100 uLL of methanol for analysis. A calibration curve
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was established using pig liver tissue as the matrix, incorporating five concentration
points: 0.01, 0.025, 0.05, 0.1, and 0.2 pg/g of bongkrekic acid, respectively. The
linearity of the calibration curve demonstrated an r* value greater than 0.995.

Bongkrekic acid was detected in all four deceased. The concentrations of bongkrekic
acid in the tissues of cases 1 to 4 are as follows: brain: 0.022, 0.058, 0.030, 0.024 pg/g;
lung: 0.657, 1.614, 0.079, 0.207 pg/g; heart: 0.230, 0.241, 0.064, 0.171 pg/g; spleen:
1.754, 0.976, 0.088, 0.089 pg/g; liver: 3.288, 0.607, 0.034, 0.307 ng/g; kidney: 3.293,
2.750, 0.393, 1.698 png/g, respectively. The quantitative results indicate that
bongkrekic acid is predominantly concentrated in the liver, lungs, and kidneys. The
cause of death was attributed to massive hepatocytic damage and severe
rhabdomyolysis. The determination of the manner of death is currently pending due to
the incomplete status of the investigation.

This report will present a case study on bongkrekic acid poisoning as an example of
the practical application of the technique. It is recommended that medicolegal death
investigators become familiar with the principles of bongkrekic acid poisoning.

Key word: Food poisoning, Forensic toxicology, Bongkrekic acid
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