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Abstract

Introduction: Hepatic encephalopathy (HE) is a neuropsychiatric syndrome that occurs in the severe liver dysfunction and is characterized by a wide range 
of central nervous system symptoms. Hepatic encephalopathy precipitated with mostly infections, gastrointestinal bleeding, diuretic overdose, electrolyte 
imbalance, constipation and drugs. Traditional local foods for example honey can contain toxins for the liver and could cause acute decompensation in 
patients with chronic liver disease (CLD). This toxins can cause dose related severe symptoms. Spectrum of the symptoms are from nausea, vomiting to life 
threatening bradycardia and/or hypotension.  

Case Report: A 66-years-old man with prior hepatitis B-related Child-Pugh B cirrhosis admitted to the hospital with nausea, vomiting, confusion, gross 
disorientation and bizarre behavior. By the aid of medical history, physical examination, laboratory tests and imaging techniques; hepatic encephalopathy 
diagnosed with distinct aetiology, is mad honey consumption.

Conclusion: In this paper; we reported first time in English literature a cirrhotic case with hepatic encephalopathy due to consumption of mad honey.
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Introduction 

Hepatic encephalopathy (HE) is a neuropsychiatric syn-
drome and is characterized by a wide range of central ner-
vous system symptoms and findings including trivial lack 
of awareness, euphoria, anxiety, shortened attention span, 
lethargy, somnolence, stupor, coma as well as dead, flapping 
tremor in connection with higher serum ammonia levels1. 

Precipitating factors of acute HE are infections, gastro-
intestinal bleeding, diuretic overdose, electrolyte disorders, 
constipation, psychoactive drugs, dehydration and consump-
tion of large amounts of animal protein containing foods2. 

Mad honey (MH) is a natural form of honey which ob-
tained from forested areas of Asia and believed to beneficial 
to health in many parts of Asia especially in northeast part of 
Turkey. MH has also some toxic properties including graya-
notoxins (GTS) which causes bradycardia, hypotension and 
agitation. Consumption of honey containing GTS obtained 
from Rhododendron plant species is termed as MH poison-
ing, and it is mostly reported in north east of Turkey, Korea, 
and Nepal3,4. 

Diet management of the patient with chronic liver dis-
ease (CLD) takes an essential role in preventing HE, there 
is lack of studies regarding dietary advice about honey con-
sumption for patients with cirrhosis in medical literature. We 
present the first case HE due to consumption of MH.  

Case Description

A 66-years-old man with prior hepatitis B-related Child-
Pugh B cirrhosis admitted to the hospital due to nausea, 
vomiting, confusion, gross disorientation and bizarre behav-
ior. His wife declared that, he was consumed a large amount 
of MH due to belief in anti-cirrhotic effect before the emer-
gency admission. He was taking lactulose, propranolol and 
L-ornithine L-aspartate regularly for two years. He was non-
smoker and taking no alcohol. Also his family history was 
not remarkable about CLD. Physical examination showed a 
blood pressure of 100/70 mmHg and a heart rate of 60 bpm, 
with normal respiratory and cardiac auscultation. He had a 
flapping tremor, with a palpable spleen 3 cm below the left 
costal margin. There were no sign of ascites and gastrointes-
tinal bleeding. The electrocardiogram and chest X-ray were 
normal. His laboratory tests were as follows white blood cell 
count: 2.770/mm3; hemoglobin: 11,4 g/dl; platelets: 74.000/ 
mm3; alanine aminotransferase: 195 U/L; aspartate amino-
transferase: 335 U/L; alkaline phosphatase: 229 U/L, ɣ-glu-
tamyl transferase: 210 U/L ; lactate dehydrogenase: 358 
U/L; total bilirubin: 1,69 mg/dl; direct bilirubin: 0,6 mg/dl; 
prothrombin time: 16.2 seconds; serum albumin: 28,9 g/L; 
serum creatinine: 0.9 mg/dL. His plasma ammonium level 
was also 240 U/L (normal range; 0-80). While serology tests 
for Hepatitis A, C and E viruses were negative; he tested 
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positive for hepatitis B surface antigen with low levels of 
hepatitis B virus DNA by PCR. Thus following investiga-
tions were carried out and revealed that liver size was in 
120 mm, and had lobulated contours with increased caudate 
lobe. There was no solid or cystic lesion. Gallbladder had 37 
mm in transverse diameter and its wall thickness was 3 mm 
which was in normal limits. His choledochus size was 9 mm 
which was in normal limits. Pancreas had normal contours 
and its parenchyma was homogeneous. Axial diameter of 
splenic size was 165 mm. Additionally, portal vein doppler 
ultrasonography was performed and showed us: portal vein 
and its branches were clear, no evidence of thrombosis, both 
of portal and splenic veins’ sizes were increased which are 
compatible with portal hypertension. His cranial computed 
tomography and magnetic resonance imaging of brain re-
vealed no striking findings. His final diagnosis was advanced 
stage liver cirrhosis due to chronic hepatitis B infection with 
HE. He was treated with colonic cleansing with lactulose 
twice per day and rifaximine 1200 mg per day orally. At the 
end of the second day of hospital stay, his ammonium level 
was reduced to 100 U/L with normalization of HE findings. 
He referred to another hospital for liver transplantation.  

Discussion

We described the first case report has shown that HE may 
has been due to MH poisoning in a compensated patient 
with cirrhosis.

MH intoxication may occur after ingestion of the honey 
contaminated with lipid-soluble toxins called GTS5. GTS 
are mainly obtained from the nectar of Rhododendron ponti-
cum which is a member of Ericaceae botanical family. Those 
plants are mostly growing on the mountains of the eastern 
Black Sea region of Turkey also in Japan, Nepal, Brazil and 
some parts of North America and Europe6.

MH has been used in these regions as an indigenous 
medicine to relief abdominal pain, arthralgia, dyspepsia and 
to treat gastritis, hypertension, diabetes mellitus and also 
used for sexual stimulating effect7.

Symptoms of MH intoxication are dose related. Minor 
symptoms are including dizziness, weakness, excessive per-
spiration, hypersalivation, nausea, vomiting and paresthe-
sia and close follow-up is enough. However, when severe 
intoxication happened, it may lead to life threatening car-
diac complications such as hypotension or atrioventricular 
blocks8.

In our case there were no bradycardia or hypotension 
which is related to muscarinic effect of the mad honey. In 
addition there were no precipitating factors for developing 
HE including pulmonary and urinary tract infections, intra-
cranial events, constipation, electrolyte disturbances, gas-

trointestinal bleeding, history of alcohol consumption, use 
of anti-depressions and narcotic drugs. Thus we postulated 
that described case’s clinical picture was related to MH poi-
soning.

Currently there are a few case reports involving MH in-
toxicated non-cirrhotic patients with seizures probably due 
to neurotoxic effects of GTS9,10. A Turkish study showed that 
intracerebral administration of GTS successfully stimulates 
convulsive generalized seizures in adult Wistar rats11.

Rat studies also revealed that M2-muscarinic receptors 
are involved in cardiotoxicity of GTS6. In addition, GTS fa-
cilitate the entry of calcium into cells by modifying action 
potential of sodium channels and increasing permeability of 
sodium ions in excitable membranes. This calcium-related 
effects resulted in prolonged depolarization period of the 
excitable cells including nerve and muscle fibers12. Thus in-
activation of excitable cells are inhibited13.

GTS are lipid-soluble neurotoxins which have car-
dio-toxic effects via M2- muscarinic receptors. On the 
other hand, almost 30% of GABAergic neurons in cortical 
neuronal system express M2 receptors14. It has also been a 
well known fact that, the mechanism of HE due to hypera-
moniemia is related with activity of GABAergic neurons in 
brain15.

To the best of our knowledge, this is the first case report 
that describing MH poisoning causing HE in a patient with 
cirrhosis. But there is no available data about GTS’ capa-
bility of passing the blood brain barrier. There is also need 
further studies in the field of neurophysiology about GAB-
Aergic effects driven by GTS. 

We finally concluded that dietary management of the 
patient with CLD takes an essential role in preventing HE. 
Mad honey consumption could be a risk factor for HE in 
these patients. Further large scale studies are necessary to 
determine whether and how MH consumption as a risk fac-
tor for HE in the literature.

Conclusion

Mad honey consumption is the first reported aetiology in 
the literature of a common condition called hepatic enceph-
alopathy. Clinicians should be alert on honey - mad honey 
consumption, before regarding hepatic encephalopathy with 
unknown aetiology.

Ethics 

The authors have no ethical conflicts to disclose. Written in-
formed consent to publish the case report was obtained from 
the patient.
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