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“Mad honey” in medicine from antiquity
to the present day
Since antiquity, toxic honey has been deliberately used by man for various
purposes, varying from warfare applications to medicinal uses. These uses
applied mainly to the “mad” honey of the Pontus region on the southern coast
of the Black Sea, in present-day Turkey, which is derived from the nectar of
Rhododendron ponticum and Rhododendron luteum. This is a review of available data concerning its toxicity and its medicinal properties collected from
ancient Greek and Latin literature, travelers’ log books, ethnographic archives
and researches. A medical literature search was also performed in PubMed
using the keywords “mad honey” and “Rhododendron honey”. “Mad” honey
poisoning, although potentially lethal, is usually not severe. A plethora of
“mad” honey medicinal uses have been recorded, some of which are preserved
unaltered since antiquity. Consumed in small quantities “mad” honey could be
beneficial and its possible medicinal qualities are worthy of further investigation. However, it is generally agreed that at present its medicinal properties
are not well understood and its use should be avoided.

Since antiquity, toxic honey has been recognized and
deliberately used by man for various purposes. One of these
was its use in warfare as a weapon against the unsuspecting enemy, who after having consumed it, lost its ability
to fight.1,2 Consumed in moderate quantities, however,
toxic honey was considered to have several beneficial
medicinal properties. These beliefs applied mainly to the
“mad” honey of the Pontus region on the southern coast
of the Black Sea, in present-day Turkey. Pontus mad honey
is the most famous toxic variety, mentioned in several
ancient sources. Ancient Greeks called it “maenomenon”
while contemporary Greeks, in the Pontic dialect, call it
“zanton” or “palalon” and in Turkish it is known as “deli”, all
meaning “mad”. It is now known that its effects are due
to the grayanotoxin (andromedotoxin, acetylandromedol,
rhodotoxin) that is present in the nectar of Rhododendron
ponticum and Rhododendron luteum.3,4
Although severe cases of toxicity may lead to lifethreatening cardiac complications, the usual symptoms
of mad honey toxicity are dizziness, weakness, excessive perspiration, hypersalivation, nausea, vomiting and
paresthesia.5,6 The symptoms of moderate poisoning are
well known to the local inhabitants of Pontus who do
not usually seek medical help in such cases, preferring
recovery at home.7 It was already well known at the time
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that Xenophon (427−355 BC) first described the symptoms
of mad honey poisoning8 that recovery usually occurs in
the first 24 hours.9−11 Poisoning from mad honey, when
severe, can be fatal if left untreated. No fatal cases have
been reported since the medical definition of this form of
poisoning in 1983.12−14 Two fatal cases, concerning Russian
soldiers who consumed large quantities of honey, were
documented in the period of World War I15 while a few
other cases were recorded in the regions of Kastamonu
and Kocaeli in Turkey in the early 1940s.16
The first report on the medicinal qualities of the mad
honey of Pontus can be found in Pseudo-Aristotle who
declares that “at Trapezus in Pontus honey from boxwood
has a heavy scent; and they say that healthy men go mad,
but that epileptics are cured by it immediately”.17 The
same opinion can be found in Aelian (170−235 BC)18 and
in Geoponica, a collection of ancient writings compiled in
the 10th century.19 Even though Pseudo-Aristotle refers to
honey from boxwood, the properties mentioned (“men go
mad”) and the honey provenance (Trapezus in Pontus), both
indicate the mad honey from Rhododendron ponticum and
Rhododendron luteum. Dioscurides (40−90 AD), referring
to mad honey produced in Heraclea of Pontus, mentions
among other things its medicinal qualities: “rubbed on
with costum it heals sunburn, and with salt it takes away
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bruises”.20 Pliny the Elder (23−79 AD) says that mad honey
“taken in wine is a remedy for indispositions caused by
eating fish”21 and “there is nothing better than this honey,
mixed with costus, for softening the skin of females, or,
combined with aloes, for the treatment of bruises”.22
There is no information about mad honey in Byzantine
literature; it is only towards the end of the 17th century
that the traveler de Tournefort, having visited Pontus,
again airs the subject in his research on its botanical
source.23 Information about mad honey and its properties can be found anew at the end of the 19th century24
and the beginning of the 20th century, when the Greek
traveler Papamichalopoulos described how the monks of
the Monastery of Soumela used to produce and consume
mad honey, which he himself tasted.25 Like the modern
apiarists of Pontus, those of the last century knew the
plants from which mad honey originated and they traded
the specific honey accordingly.4,7,15,26−28
Modern studies concerning the traditional use of mad
honey mention its use as a remedy for gastrointestinal disorders such as gastritis, peptic ulcers, abdominal pain and
indigestion.12,29,30−33 It has also been used for the treatment
of hypertension, 4,10,34,35 a practice that may be derived from
the well-known fact that mad honey poisoning causes hypotension. It is believed that it reduces the risk of coronary
heart disease.13,28,30 Colds and various types of viral infections
are also treated with mad honey36 while its use as a pain
reliever and medication against arthritis is not rare.9,33,37 In
general, it is considered to promote good health9,33 and
to increase life expectancy.28 Another use of mad honey
concerns its efficacy in lowering the blood glucose and so it
is recommended as a sweetener for patients with diabetes
mellitus.6,37,38 Mad honey is also consumed by both men
and women as a sexual stimulant4,12,13,30 and for enhancing sexual performance.11,14,37 Men have been reported to
consume it for self-treatment of sexual dysfunction.11,37
According to a recent investigation of the main reasons
for purchasing mad honey, the most frequent motive in
all age groups was treatment of gastrointestinal disorders,
followed by treatment of sexual disorders for both sexes
in the age groups under 60 years, apart from men aged
between 41−60 years for whom the most common motive
for purchasing mad honey was sexual. For all groups aged
over 60 years, blood glucose regulation was the second
reason. Other reasons for purchasing mad honey was
arthritis, diabetes, hypertension and other.37
A quantity of between one teaspoonful and two table
spoonfuls, either neat or diluted in milk29 or in the form of
sherbets28 is usually recommended in traditional Pontus
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medicine. However, cases of poisoning with a quantity of
one teaspoonful (15 g) or even of 5 g are recorded.11,29,39,40
The severity of the poisoning depends on the quantity of
honey consumed and the concentration of grayanotoxin.
There have also been cases where only some family members displayed symptoms of poisoning, even though all
family members had consumed equal quantities of mad
honey.29 The frequency of men shown in the records of
emergencies from mad honey poisoning exceeds by far
that of women; middle aged men comprise 61.9−90% of
cases of mad honey poisoning, a fact probably due to its
frequent use by this group for sexual disorders.9,10,11,30,37,40
In ancient sources, both Dioscurides and Pliny the Elder
mentioned the treatment of poisoning from mad honey of
Pontus. Dioscurides recommended “eating rue and salt meat
and drinking mead, taking these as often as they vomit”20
while Pliny recommended as an antidote “old honied wine
is good, mixed with the finest honey and rue; salt meats,
also, taken repeatedly in small quantities, and as often
brought up again”22 and “honey in which the bees have
been stifled”.21 In traditional medicine, various antidotes
were in use; head wetting with warm or cold water41,16 or
bathing in a river or the sea.16 In certain regions such as
Zonguldak, the patient is showered and a mixture of ash
with mud is put on his (her) head. Purgatives and vomiting
are recommended, as well as drinking vinegar or warm
beverages, and eating garlic, the white of egg or yogurt
(salted or unsalted or as ayran).16 When the inhabitants of
Pontus wanted to consume large amounts of mad honey
(instead of regular honey), to protect themselves from
poisoning they used to boil the honey either alone5,16,42
or mixed with hazelnuts, branches of fig trees, onion, sour
apples, quinces, or milk.16 Storing the mad honey for long
periods from 6−12 months up to several (3−5) years was
another traditional method known to diminish the risk of
poisoning.16,43 Combined consumption of mad honey with
onions was believed to be protective against poisoning.43,44
Some apiarists of Pontus used to cut off the flowers of
Rhododendron ponticum and Rhododendron luteum in early
spring, in order to reduce the nectar collection from these
plants by their bees.44
It is of interesting that the efficacy of some of the traditional and ancient uses of mad honey has been confirmed
by recent studies, and specifically its antiepileptic property
mentioned by Pseudo-Aristotle,45 its antihypertensive effect
and its capacity to reduce blood glucose.38 One recent study
suggested that the antioxidant, antiradical and antimicrobial activity of Rhododendron honeys may contribute to
the treatment of various different illnesses such as cancer,
coronary disease and inflammatory disorders, and also coun-
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teract aging and other conditions.46 It is generally agreed,
however, that the medicinal properties of grayanotoxin are

not well understood and, for now, the use of grayanotoxin
in complementary medicine should be avoided.47
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Το «τρελό μέλι» στην Ιατρική από την αρχαιότητα έως σήμερα
Χ.Β. ΧΑΡΙΣΗΣ, Γ. ΜΑΥΡΟΦΡΥΔΗΣ
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Από την αρχαιότητα, το τοξικό μέλι χρησιμοποιείται από τον άνθρωπο για διάφορους σκοπούς που κυμαίνονται από
πολεμικούς έως θεραπευτικούς. Οι χρήσεις αυτές αφορούν κυρίως στο «τρελό» μέλι του Πόντου, που προέρχεται από
το νέκταρ των φυτών Rhododendron ponticum και Rhododendron luteum. Με στόχο την εξέταση όλων των διαθέσιμων στοιχείων σχετικά με την τοξικότητα και τις θεραπευτικές του ιδιότητες, οι πληροφορίες αναφορικά με το «τρελό» μέλι συλλέχθηκαν από την αρχαία ελληνική και λατινική λογοτεχνία, τις ταξιδιωτικές διηγήσεις περιηγητών των
προηγούμενων αιώνων, καθώς και από λαογραφικά αρχεία και μελέτες. Επί πλέον, έγινε ανασκόπηση της σύγχρονης
ιατρικής βιβλιογραφίας χρησιμοποιώντας στο PubMed τις λέξεις-κλειδιά “mad honey” και “Rhododendron honey”. H
δηλητηρίαση από «τρελό» μέλι («τρελόμελο»), αν και δυνητικά θανατηφόρα, συνήθως δεν είναι σοβαρή. Υπάρχει μια
πληθώρα παραδοσιακών θεραπευτικών χρήσεων του «τρελόμελου», μερικές από τις οποίες διατηρήθηκαν από την
αρχαιότητα. Όταν το «τρελόμελο» καταναλώνεται σε μικρές ποσότητες, θα μπορούσε να είναι επωφελές και οι θεραπευτικές του ιδιότητες αξίζουν περαιτέρω έρευνας. Ωστόσο, η χρήση του για την ώρα θα πρέπει να αποφεύγεται.
Λέξεις ευρετηρίου: Δηλητηρίαση, Ροδόδενδρο, «Τρελό μέλι»

References
1. MAYOR A. Mad honey! Archaeology 1995, 48:32−40
2. GUNDUZ A, TUREDI S, OKSUZ H. The honey, the poison, the weapon. Wilderness Environ Med 2011, 22:182−184
3. TASDEMIR D, DEMIRCI B, DEMIRCI F, DÖNMEZ AA, BASER KH, RÜEDI
P. Analysis of the volatile components of five Turkish Rhododendron species by solid-phase microextraction and GC-MS
(HS-SPME-GC-MS). Z Naturforsch 2003, 58:797−803
4. GUNDUZ A, BOSTAN H, TUREDI S, NUHOĞLU I, PATAN T. Wild flowers and mad honey. Wilderness Environ Med 2007, 18:69−71
5. ERGUN K, TUFEKCIOGLU O, ARAS D, KORKMAZ S, PEHLIVAN S. A rare
cause of atrioventricular block: Mad honey intoxication. Int J
Cardiol 2005, 99:347−348
6. KOCA I, KOCA AF. Poisoning by mad honey: A brief review. Food
Chem Toxicol 2007, 45:1315−1318
7. GUNDUZ A, DURMUS I, TUREDI S, NUHOĞLU I, OZTURK S. Mad honey poisoning-related asystole. Emerg Med J 2007, 24:592−593
8. XENOPHON. Anabasis. Harper & Brothers, New York, 1863:121
9. GUNDUZ A, MERIÇÉ ES, BAYDIN A, TOMPAŞ M, UZUN H, TÜREDI S ET
AL. Does mad honey poisoning require hospital admission?
Am J Emerg Med 2009, 27:424−427
10. DEMIR H, DENIZBASI A, ONUR O. Mad honey intoxication: A case
series of 21 patients. ISRN Toxicol 2011, 2011:526426
11. DEMIR AKCA AS, KAHVECI FO. An indispensable toxin known for
2500 years: Victims of mad honey. Turk J Med Sci 2012, 42(Suppl 2):1499−1504

12. GUNDUZ A, TUREDI S, UZUN H, TOPBAS M. Mad honey poisoning.
Am J Emerg Med 2006, 24:595−598
13. AKINCI S, ARSLAN U, KARAKURT K, CENGEL A. An unusual presentation of mad honey poisoning: Acute myocardial infarction.
Int J Cardiol 2008, 129:e56−e58
14. YARLIOGLUES M, AKPEK M, ARDIC I, ELCIK D, SAHIN O, KAYA MG. Mad
honey sexual activity and acute inferior myocardial infarctions
in a married couple. Tex Heart Inst J 2011, 38:577−580
15. ΤΟΠΑΛΙΔΗΣ Ν. Η μελισσοκομία στη Σαντά. Αρχείον Πόντου
1969, 29:332−340
16. BODENHEIMER FS. Studies on the honey bee and bee-keeping in
Turkey. Istanbul, 1942:40−44
17. ARISTOTLE. De mirabilius auscultationibus. Aristotle minor works
on marvellous things heard. Loeb, Cambridge, 1936:245
18. AELIAN. De natura animalium. Εκδόσεις Κάκτος, Αθήνα, 1996,
2:52−53
19. GEOPONICA. T. Owen, London, 1805:210−211
20. DIOSCORIDES. De materia medica. Ibidis Press, Johannesburg,
2000:226
21. PLINY. Naturalis historia. HG Bohn, London, 1856, 5:405
22. PLINY. Naturalis historia. HG Bohn, London, 1856, 4:342
23. TOURNEFORT DE PJ. Relation d’ un voyage du Levant. Lyon, Bruyset,
1717, 3:69−76
24. DAYROLLE T. Ταξίδι στον Πόντο και την Αρμενία, 1870. Εκδόσεις
Τροχαλία, Αθήνα, 2010:188

“MAD HONEY” POISONING

25. ΠΑΠΑΜΙΧΑΛΟΠΟΥΛΟΣ Κ. Περιήγησις εις τον Πόντον. Τυπογραφείο «Κράτους», Αθήνα, 1903:131−134
26. ΤΟΠΑΛΙΔΗΣ Ν. Μια συλλογική δηλητηρίαση από το μέλι στην
Κάθοδο των Μυρίων. Μελισσοκομική Ελλάς 1970, 19:170−172
27. ΜΕΡΕΚΛΕΙΔΗΣ Χ. Archive of the Centre for Asia Minor studies.
1965:GR-KMS-10100830010
28. DILBER E, KALYONCU M, YARIS N, ÖKTEN A. A case of mad honey
poisoning presenting with convulsion: Intoxication instead
of alternative therapy. Turk J Med Sci 2002, 32:361−362
29. SÜTLÜPINAR N, MAT A, SATGANOĞLU Y. Poisoning by toxic honey
in Turkey. Arch Toxicol 1993, 67:148−150
30. BOSTAN M, BOSTAN H, KAYA AO, BILIR O, SATIROGLU O, KAZDAL H
ET AL. Clinical events in mad honey poisoning: A single centre experience. Bull Environ Contam Toxicol 2010, 84:19−22
31. KALKAN A, GÖKÇE M, MEMETOĞLU ME. An unusual clinical state:
Atrial fibrillation due to mad-honey intoxication. Anadolu
Kardiyol Derg 2012, 12:365−366
32. OZHAN H, AKDEMIR R, YAZICI M, GÜNDÜZ H, DURAN S, UYAN C. Cardiac emergencies caused by honey ingestion: A single centre
experience. Emerg Med J 2004, 21:742−744
33. GUNDUZ A, TUREDI S, RUSSELL RM, AYAZ FA. Clinical review of
grayanotoxin/mad honey poisoning; past and present. Clin
Toxicol (Phila) 2008, 46:437−442
34. SILICI S, ULUOZLU OD, TUZEN M, SOYLAK M. Assessment of trace
element levels in Rhododendron honeys of Black Sea Region,
Turkey. J Hazard Mater 2008, 156:612−618
35. MEMETOGLU ME, KALKAN A, KURTCAN S, KARA V, ERTAS G, CETINKAYA AS ET AL. An unusual clinical state: Atrial fibrillation due to
mad-honey intoxication. Int J Cardiol 2011, 147(Suppl 2):S112−
S113
36. ALIYEV F, TÜRKOGLU C, CELIKER C, FIRATLI I, ALICI G, UZUNHASAN I.
Chronic mad honey intoxication syndrome: A new form of
an old disease? Europace 2009, 11:954−956
37. DEMIRCAN A, KELEŞ A, BILDIK F, AYGENCEL G, DOĞAN NO, GÓMEZ

733

HF. Mad honey sex: Therapeutic misadventures from an an-

cient biological weapon. Ann Emerg Med 2009, 54:824−829
38. ÖZTAŞAN N, ALTINKAYNAK K, AKÇAY F, GÖÇER F, DANE Ş. Effects
of mad honey on blood glucose and lipid levels in rats with
streptozocin-induced diabetes. Turk J Vet Anim Sci 2005,
29:1093−1096
39. ALIYEV F, TÜRKOGLU C, CELIKER C. Nodal rhythm and ventricular
parasystole: An unusual electrocardiographic presentation of
mad honey poisoning. Clin Cardiol 2009, 32:E52−E54
40. YILMAZ O, ESER M, SAHINER A, ALTINTOP L, YESILDAG O. Hypotension, bradycardia and syncope caused by honey poisoning.
Resuscitation 2006, 68:405−408
41. ΑΚΟΓΛΟΥΣ Ξ. Από τη ζωή του Πόντου. Λαογραφικά Κοτυώρων.
Απατσίδης, Αθήνα, 1964:82
42. YAVUZ H, OZEL A, AKKUS I, ERKUL I. Honey poisoning in Turkey.
Lancet 1991, 337:789−790
43. ΜΕΛΑΝΟΦΡΥΔΗΣ Π. Τα μελεσσίδα. Ποντιακή Εστία 1951,
2:1191−1192
44. ΣΑΒΒΙΔΗΣ Θ. Η διατροφή στον Πόντο. Εκδόσεις Αφοί Κυριακίδη,
Θεσσαλονίκη, 1999:159−160
45. GÜNDÜZ A, AYDIN M, AKÇA M, TÜRKMEN S, TUREDI S, ERYIĞIT U ET AL.
Is grayanotoxin directly responsible for mad honey poisoning-associated seizures? Turk J Med Sci 2012, 42:1086−1092
46. SILICI S, SAGDIC O, EKICI L. Total phenolic content, antiradical, antioxidant and antimicrobial activities of Rhododendron honeys. Food Chem 2010, 121:238−243
47. JANSEN SA, KLEEREKOOPER I, HOFMAN ZL, KAPPEN IF, STARY-WEINZINGER A, VAN DER HEYDEN MA. Grayanotoxin poisoning: “Mad honey disease” and beyond. Cardiovasc Toxicol 2012, 12:208−215
Corresponding author:
H.V. Harissis, 64 Marikas Kotopouli street, GR-454 45 Ioannina, Greece
e-mail: harissis.h@gmail.com

...................................................................................................................................................

[[[[[[[[[[[[[

