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Abstract

Introduction: Amygdaline, one of the most common cyanogenic glycosides, is present
in the seeds and fruit pits of Prunus species. The excessive administration of this glycoside
might lead to cyanide poisoning.

Aim: The aim of the study is to depict the risk associated with apricot kernels ingestion on the
base of the case report.
Methods: The analysis of the patient’s medical history and the review of available literature.

Results: 80- year- old female with the medical history of papillary thyroid cancer was
admitted to the toxicology department due to accidental cyanide poisoning. The patient
consumed extract consisted of milled apricot kernels, then suffered from dyspnea, vertigo and
vomiting. After that, she lost consciousness. Lactic acidosis, highly specific for cyanide
intoxication, was diagnosed during hospitalization. The patient was treated with fluid and
steroid therapy, sodium bicarbonate and supplemental oxygen. On the 3rd day of stay, the
patient was discharged with recommendation of control in toxicological clinic.

Conclusions: Initial symptoms of cyanide poisoning are not specific, therefore it is worth
taking this poisoning into account in differential diagnosis, especially in oncological patients
or in children.
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INTRODUCTION

According to the report of the World Health Organisation, in the recent years the use
of different forms of complementary and alternative medicine (CAM) has become
increasingly popular in the world [1]. Several studies report that herbal medicine is the
subtype of CAM most common, particularly among women with better education [2,3,4].
Furthermore, According to a recently published survey of Polish physicians, herbal medicine
is one of CAM therapies that are most likely to be recommended, especially by elderly
doctors [5]. As a result of growing interest in phytotherapy, there is a need for raising
awareness in terms of the potential toxicity of plants [6].

Of particular attention are cyanogenic glycosides, plant secondary metabolites, which
are present in more than 2500 plant species. One of the most common cyanogenic glycosides
is amygdaline that occurs in the seeds and fruit pits (e.g., apple seeds, cherry pits, bitter
almonds, and apricot pits) of Prunus species [7, 8]. When ingested, amygdalin is
biotransformed by intestinal enzyme B-D-glucosidase to glucose, aldehyde and cyanide. The
last one is well known for causing cellular hypoxia by binding iron atom in mitochondrial
cytochrome oxidase a3. Despite its ability to affect also other heme-containing enzymes,
inhibition of the above-mentioned cytochrome is undoubtedly of greatest clinical importance
[9]. In the face of electron transport chain inhibition, mitochondria cannot utilize oxygen any
more. Thus, formation of ATP molecules comes to an end. As a result of the failure of aerobic
energy metabolism, only relatively inefficient anaerobic metabolism might take place. In the
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nearest future, it leads to accumulation of lactate and a high-anion-gap metabolic acidosis
[10].

CASE REPORT

A 80-year —old patient was admitted to the Department of Toxicology and
Cardiology due to accidental cyanide poisoning. Her history revealed that she consumed
about 300 ml of extract consisted of milled apricot kernels one hour before. After that, she
suffered from dyspnea, vertigo and vomiting. Then, she developed loss of consciousness.

On admission, she was conscious, in verbal logical contact. Her past medical history
was remarkable. One year before, she underwent total thyroidectomy due to papillary thyroid
cancer. Moreover, she suffered from chronic hepatitis C. She admitted that she consumed
apricot kernels in order to treat thyroid disorder.

Physical examination revealed no abnormalities apart from hypotension 90/50 mm Hg.
The laboratory tests including complete blood count, liver function tests, blood sodium,
potassium, chloride level tests, blood glucose test remained within reference range.

However, there was a partially compensated metabolic acidosis in the blood gas
analysis at the time of admission. Serial arterial blood gases analysis was presented in Table
1. The blood cyanide level was not measured in our laboratory due to technical limitations.
The patient was diagnosed with cyanide intoxication on the base of her history. She
underwent gastric lavage and received activated charcoal. Due to acidosis the patient was
treated with 8,4% sodium bicarbonate. She also received steroid and fluid therapy, along with
supplemental oxygen. After the hospitalization which lasted 3 days, the patient was
discharged from the hospital in a good condition with the recommendation of control in the
toxicological clinic.

Table 1. Serial venous blood gases analysis

Parameter (reference |on the day of | One Day after | Two  days  after
range) admission admission admission
pH ( 7,35-7,45) 7,344 7,447 7,432
pCO2 ( 38,9-48,9 | 33,9 36,2 36,9
mmHg)

BE(B) (-3 to 3 mmol/ | -6,6 0,7 0

D

pO2 (75-100 mmHg) | 35,9 54,2 48
HCO3- (21-25 mmol/ | 18 24,5 24

)

Lactate (0,5-2,20 | 8,2 1 1

mmol/l)

Oxygen  saturation | 63,5 86,8 82,2

[%]
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Table 2 Signs and symptoms of cyanide poisoning

Nervous system Headache, seizures, altered mental status
(confusion, disorientation), coma, mydriasis

Respiratory system Tachypnoe (early), bradypnoe (late),
dyspnea, cough

Cardiovascular system Tachycardia (early), bradycardia (late)

hypertension (early), hypotension (late),
pulmonary edema, cardiac arrest

Gastrointestinal system Stomachache, vomiting, nausea
Skin A cherry red skin color
DISCUSSION

Cyanide exposure is in most cases associated with smoke inhalation, industrial
incidents, laboratory mishaps or criminal activity [11]. However, it is crucial to remember
also about a rarer cause, i.e. cyanogenic glycosides—containing plants as amygdalin is still
used in alternative cancer treatment [12]. Amygdaline’s concentration in seeds is variable.
Thus, HCN content differs among species [13] . As for apricot seeds cyanide content is
known to range between 0.122 and 4.09 mg/g, in most cases the average content is 2.92
mg/g. As far as the average lethal dose of cyanide for humans is concerned, it ranges from
50 to 60 mg [14]. However, according to the recent study, it is not possible to provide a safe
oral dose of this glycoside. It differs individually depending on the influence of a variety of
factors on intestinal microbiota [15]. Of particular significance is the fact that oral
administration of amygdaline is correlated with much greater toxicity, mainly because of the
secretion of beta-glucosidases by intestinal bacteria and some eaten plants [16].

In the literature several cases of amygdaline toxicity have been reported so far.
Cyanide poisoning was described by Akyildiz et al. in children who accidentally consumed
apricot seeds [8]. However, a large number of cases were associated with taking amygdalin
tablets in the incurable stage of a tumor, as in the case of a 73-year-old female with metastatic
pancreatic cancer, in a 68-year-old female with inoperable urothelial carcinoma of the
bladder, but also in a 32-year-old female with metastatic breast cancer [12, 17, 18] . Such
treatment was also described in a 4- year- old child with malignant brain disease (metastatic
ependymoma) who was given oral and intravenous amygdalin, along with apricot kernels by
his parents [19]. Our 80-year old patient had also the medical history of cancer, albeit
operable. However, it has been shown that the advanced age at the time of diagnosis (>75
years) is associated with higher recurrence rates and lower survival [20]. Thus, it might have
influenced the patient’s decision in terms of alternative medicine treatment.

The difficulty of diagnosis lies in the fact that cyanide poisoning might be easily
overlooked without an obvious history of exposure. It might be suspected when a patient has
signs and symptoms typical of progressive hypoxia such as headache, anxiety, confusion,
lethargy, seizures or coma. What is more, a brief period of compensatorily increased inotropy
can occur before myocardial depression. Terminally, hypotension and bradycardia appear. A
patient might present symptoms typical of gastrointestinal toxicity ( i.e. nausea and vomiting),
as in the case of our patient. As a result of the decreased utilization of oxygen in tissues, a
cherry-red skin color might be observed. Sometimes cyanide poisoning might be detected by
characteristic almond odor on breath. However, it is considered to be a rare finding [21, 22].
Symptoms and signs typical for cyanide poisoning are presented in the Table 2

As far as laboratory findings are concerned, lactic acidosis ( > 8 mmol/l) is highly
specific for cyanide intoxication according to the study of Buad et al. [23]. It remains in
accordance with the laboratory findings in our patient.
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In severe cases of cyanide poisoning, apart from sodium bicarbonate and the
administration of 100% oxygen, a patient should also be treated with antidotal therapy [24].
The cyanide antidote kit consist of amyl nitrite, sodium nitrite and sodium thiosulfate.
Cyanide binds preferentially to the ferric ion of methemoglobin, which is formed by nitrites,
rather than to the ferric ion of cytochrome oxidase a3 in the mitochondria. Thus, nitrites are
able to restore mitochondrial function. On the other hand, they are associated with important
adverse effects such as vasodilation and hypotension. Furthermore, they might deteriorate
acidosis. Another antidote, sodium thiosulfate acts as sulfhydryl donor, which bind cyanide
and forms renally excreted thiocyanate [10]. However, hydroxycobalamin is considered to be
one of the most effective antidotes as it lacks in significant adverse effects, i.e. hypotension
[25, 26] . Moreover, it might be used in pregnant patients, as well as in patients who were
exposed to carbon monoxide. Such an advantage is associated with its mechanism which
depends on binding cyanide without forming methemoglobin [10, 26] .

CONCLUSIONS

In the light of the depicted case and the review of literature, it can be stated that the
use of amygdaline (either in kernels, or in tablets) might put patient’s life in jeopardy.
Cyanide poisoning might be fatal, regardless of the number of consumed kernels/tablets. It
should be remembered that patients with the diagnosis of cancer are especially likely to resort
to this type of therapy. As initial symptoms of this poisoning are not specific, it is worth
taking cyanide poisoning into account in differential diagnosis, particularly in oncological
patients or in children. Patients who are quickly diagnosed with cyanide poisoning might be
effectively treated with oxygen, fluid therapy, sodium bicarbonate, and in the most severe
poisonings with antidotes.
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