




Amazonian Tree Frog Poison 
An unusual complication of the 

Kambô Ritual 
S Weatherby, A Hunt. Plymouth Hospitals UK

What is Kambô?
Kambô is the venomous secretion of Phyllomedusa bicolor (giant monkey frog), native to the Amazon basin. It is found in 
the rainforest regions of northern Brazil, eastern Peru, southeastern Colombia, parts of Venezuela, Bolivia, and the 

Guianas.

How is it given and what is its use?
Kambô is mixed with saliva or water and directly applied to specially made skin 
burns.
It is traditionally used to treat “panema” (a condition of bad luck in hunting)  and is 
often a precursor to an ayahuasca ceremony, involving drinking hallucinatory vine 
tea under the guidance of a respected Shaman. 
The use of kambô spread from the Amazon basin in 1994 when a rubber tapper, 
Francisco Gomes, applied it in São Paulo. Since then its use by alternative 
practitioners has spread across the globe to treat the modern world equivalent of 
“panema”- likened to depression. 

How is it obtained and used? 
The tree frogs are nocturnal and are collected at night when they can be 
identified by their distinct call. Captive specimens are tied by the legs 
and stressed to induce the secretion.  The waxy skin secretion is scraped 
onto wooden splinters from the back and legs of the frog, after which the 
frog is released.  Once dried, kambô can be stored for upwards of a year 
without losing its potency. 

What does the ritual involve?
A large quantity of liquid is consumed beforehand. For example 3-5 litres of fermented corn caiçuma, banana gruel, or 
diluted papaya juice. The immediate effects last approximately 30-40 minutes. They include fever, dizziness, tachycardia.  
The blood pressure may rise or fall dramatically. Many people report a tingling or burning sensation. Other effects include 
inflammation of the throat, blurred vision (or temporary blindness), and numb, swollen lips and tongue.  
Overwhelming nausea is unavoidable and purging is likely- either by projectile vomiting, defaecation, or both. 
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Discussion
The tree frog scrapings of  Phyllomedusa bicolor contain active peptides which are responsible for the effects  of kambô. Not 
all have been identified. Some may have therapeutic potential. Dermaseptin B2 has been shown to inhibit human prostatic 
adenocarcinoma growth .1 This peptide penetrates cells and induces necrosis. 2 Dermaseptins, including adenoregulin also 
exhibit antiparasitic effects. 3,4 Adenoregulin affects the binding of agonists to adenosine receptor, which can influence the 
permeability of the blood-brain barrier. 5 Deltorphin and dermorphin, are potent opioid delta receptor agonists, 4000 
times more potent than morphine. 6 A tachykinin, phyllomedusin excite neurons, evokes behavioral responses, contracts 
smooth muscles and is a potent vasodilator and secretagogue. 7

Conclusion
Most cases of illness and death after Kambô rituals are associated with the effects on the central nervous and 
cardiovascular systems.  This case is the first to describe rhabdomyolysis in association with its use.

Case
56 yo caucasian with a lifelong history of depression presented to our hospital acutely with confusion, agitation, 
hyperthermia (39.4 degrees), mild coagulopathy, followed by rhabdomyolysis (Peak CK 106,180), foot drop.  
24 hours earlier he had received a kambô therapy, but had taken no other drugs/medication.  Toxicology and standard 
investigations did not identify an alternative explanation.  Symptoms gradually resolved with supportive treatment.













RED-S (Relative Energy Deficiency in Sport) in Long Distance Hiking
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Introduction The Pacific Crest Trail

RED-S (Relative Energy Deficiency in Sport) is a 

syndrome which can occur in athletes and highly active 

individuals. It is impaired physiological functioning 

caused by relative energy deficiency, and includes but 

is not limited to impairments of metabolic  rate, 

menstrual function, bone health, immunity, protein 

synthesis, and cardiovascular health. 

Once the energy expenditure of exercise is taken into 

account, the athlete’s energy intake is below that 

required for normal health and physiological function.  

It can occur in any sport but particularly in endurance 

sports like cycling, or where a slight physical physique 

is thought to be an advantage e.g. long distance 

running or dancing. 

A personal observation during a long distance hike (the 

Pacific Crest Trail – 2700 miles) in 2005, was of 

several women who had their hike curtailed by stress 

fractures as well as amenorrhoea, and postulated 

there was a link between these observations and RED-

S (formerly known as Female Athlete Triad). 

The Pacific Crest Trail traverses the length of the USA, 

starting at the US-Mexico border, crossing California, 

Oregon and Washington, and finishes 2700 miles later 

at the US-Canadian border. Hikers typically trek 20-30 

miles a day for an average of 145 days. They carry all 

their equipment and food. As such, there is often 

difficulty in consuming sufficient calories, and many 

hikers lose weight on the journey. This relative energy 

deficiency can then cause physical problems. 

I noted stories of at least 2 women in our cohort who 

sustained significant stress fractures in their femur and 

tibia, which I thought was unusual in fit women in their 

20s and 30s. There were also reports of stress fracture 

in the feet. 

Method

After completing this thru-hike in 2005, I posted a 

questionnaire on an online hiking forum, asking female 

participants to answer questions about mileages, 

incidence of amenorrhoea and injuries in the form of 

stress fractures. I specifically targeted women for 

participation as the condition of RED-S was not yet 

recognised whereas Female Athlete Triad was. Now, 

we know that it can also affect men.

Results

Discussion

Functional hypothalamic amenorrhoea due to extreme 

exercise / RED-S has been shown to be associated 

with loss of trabecular, and to a lesser extent, cortical 

bone. Women lose 1-3% of bone mass per year after 

the menopause. The bone loss in amenorrhoeic

athletes is equal to that of postmenopausal women. In 

this small group of female hikers, it is striking how 

many women (of those menstruating) had menstrual 

irregularities (12/16, or 75%). Most of these showed 

complete cessation of periods within 2-3 months of 

commencing hiking, while others had lighter/irregular 

periods or spotting. The prevalence of secondary 

amenorrhoea in the general population is reported to 

be just 3%. If these menstrual irregularities are an 

indication of anovulatory cycles and a hypoestrogenic

state, then it may also indicate a relative osteopenia, 

with the associated increased risk of stress fractures.
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Datapoint Value

Average age 37

Age range 25-56

Average BMI 21.6

BMI range 18-31.3

Average miles of trail hiked 1925

Range of trail miles hiked 400-2700

Menstruating 16/17

Of which:

Normal periods 4/16

Menstrual irregularities 12/16

Postmenopausal 1/17

Taking vitamin/calcium supplements 12/17

On combined oral contraceptive pill/HRT 5/17

Using no hormonal contraception/HRT 12/17

Stress fracture 1/17

I only had 17 respondents complete the questionnaire. The 

results are as follows:








