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Abstract

Indigenous peoples and their traditional knowledge are essential in global efforts to preserve
nature, evaluate scientific methods and achieve the Sustainable Development Goals outlined in
the UN Agenda 2030 strategy. The overall goal of the present ddcttardy was to document

the traditional medicinal plant use in Cashinahua rural communities through an inventory of the
plant species used for medicine in the study atba;recording of ethnobotanical knowledge,
including modes of preparation aradiministration; documentation of the traditional system of
Cashinahua phytomedicinand identification of potential neglected medicinal plant species

and ethnopharmacological applications.

Held research spanned 11 months between November 2010 and June 2015, covering various
seasonsin Cashinahua&ommunities on the upper reaches of the Curanja River. Prior to any
research activity, informed consent was obtained from village chiefs. Data were collected
through a combination of participant observation and sestmuctured interviews with 20
respondens (10 men and 10 women) deemed specialists in their comm@nityowledge of
medicinal plants. Seventive percent of the respondents were ageétlveen 60 and 80 years.
Furthermore, in four of the five studied communities, sestructured household interviews

were conducted with 68 community members (35 men and 33 women) with an average age of
41.2 yearsThis second dataset aimed to record the practical knowledge of local medicinal plant
use from the perspective of community membehs. addition it incorporated demographic

data, health essentials, attitudes, perceptions, and usage trends.

All relevant ethnobotanical studies conducted in the Peruvian Amazon and neighbouring regions
of Brazil and Bolivia were compared to the medicinal plant species presém study area.

Then quantitative ethnobotanical indices to analyse the traditional knowledge of the informants
and determine the cultural significance of certain medicinal plants were calculatednipare

iKS RAOSNBRAGE 2F &aLISOAS&a dzaSR o0& RAFTFSNByl
calculated. A analysis omedicinal plant overlap was conducted, followed by calculation of the
informant consensus factor, to examine the consistency of ethnomedical knowledge.
Additionally, a review of literature indexeid the Web of Science from 2018 to 2022 was
performed to crosseference ethnopharmacological, pharmacological, and phytochemical
applicationsOn the basis ofhis criterion, a selectionf 79 species thatadnot been previously
recorded orhad only been infrequently reported for medicinal or pharmacological purposes

were identified.



Four hundred sixgeven medicinal plants were documented, belonging to 253 genera and 99
botanical families. Of the taxa identified to species level, 83.5% were native, including 8 endemic
species, and 16.5% were introduced from other countries. -kifey species represented new
records for the Peruvian floraPseuderanthemuntanceolatum Leoniaglycycarpaand Piper
reticulatum obtained the highest use valag(UV). The most represented and culturally
important families were Acanthaceae, Piperaceae and Rubiaceae. Poisonous bites and stings,
infections, and pregnancy and childbirth disorders were the most common categories of
conditions recorded. The majority of the medicinal plants used were wild (85.1%) and collected

from the surroundingenvironment (80.3%).

The 79neglectedspecies that had not been previously reported or were rarely cited for their
medicinal use or phytochemical analysis waelistributed over 60 genera and 42 botanical
families, with Acanthaceae being the most represented. Leaves were the most frequently used
plant part (93.56%). Of the 79 species, the therapeutic activities most commonly reported
involved pregnancy and birth disorders (88%), followed by poisonings, infections, and
infestations. External application was the predominantrioof use (87%). The results of this
study demonstrate the gap in the documentation of traditional knowledge in Purus Province,
suggesting that further studies on the traditional use of wild plant resources could provide
important insights into ecosystem wdirsity with implications for human ecology artide

conservation of biocultural diversity in the Central Amazon.

Keywords ethnobotany, ethnomedicine, indigenous health, Peru, traditional knowledge
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1. Introduction

The earliest form®f life on Earth were of plant origin. Plants provided the foundation for the
evolution of increasingly complex life forms culminating in the animal kingadmch includes
humans. The Earfa verdant canopy has a remarkable synergy with the sun: it captures ti& sun
rays to manufacture fundamental organic compounds essential to the survival of plant and animal
life. In this manner, solar energy permeates the plabeingstored in plant matter as chemical
energy which underpins all biological processes. The giagdom not only supplies nourishment

for our body and energy to meet our dailgquirements but also contains crucial vitamins that
facilitate metabolismas well asactive compounds employed in medicin@chultesand Hofmann

1982.

Tropical forests are the oldest, most complex, and niogtortant terrestrial environments on the
planet. They account for a third of lasstirface productivity and evapotranspiration and are home

G2 20SNIKIFETF 2F GKS ¢2 NI RQKalhiétdl.(90d4) The'bodivessity Y I €
of medicinal species in the Amazon, as a natural source, offers essential therapeutic properties and
bioactive compounds that promote human health. Traditional medical systems, especially herbal
remedies, have aonsiderablanfluence on healthcare in many developing nations where financial
constraints limit access to modermedicine (Nair et al. 2018) Nevertheless, indigenous
communities and cultures face rapid environmental, sagonomic, and cultural changes that
affect their healthcare practices. Significant amounts of traditional medical knowledge, considered
a form of intangible cultural herige, arevanishingwithout being documented, researchedr

verified by sciencéQuaveet al. 2012).

Although the indigenous populationf the Amazongravitates towards traditional medicine,
barriers such ashe remoteness of health facilities, financial constrajrdsd lack of access to
governmentprovided health care make it very difficult to access doctors when ne@gieerley et

al. 2014) The populatiorremains reliant on available natural medicine remedies. These problems
appear to be exacerbated when indigenous populations live in remote rural communities that are
difficult to reach(Giovanella et al. 2035This is true for the Cashinahua, a small indigenous Panoan
group living on the border between Peru and Brazil. They reside in a remarkably remote and

ecological varied region of the Peruvian Amazon, in the river basin of Alto Purus.

PurusProvince is an indigenous territory with inhabitants from the Panoan and Arawakan linguistic

families, where around 80% of the population is indigenous, therefore making this watershed an



epicentre of cultural diversity. The Cashinahua are the largest ethnic group among at least eight
living in the province. A key advantadgth from the point of view of a suitable research site and
from the point of view of nature conservatiois the isolated and inaccessible nature of the region,
specifically the study sitalongthe upper reaches of the Curanja River, which greatly limits the
presence of nodocal inhabitants. The Curanja Rivea left tributary of the Alto Purus River
serves as théuffer zone of the counti® largest natural park and is exclusively inhabited by the
Cashinahua across seven distinct communities. Medicinal plant species used in traditional Peruvian
Cashinahua folk medicine have been urdecumented, scientifically unrecognized, aaxtluded

in the current scientific literatureAccording to our knowledge, there are no publications or studies
documenting data on medicinal plant use in Pupusvinceapart fromthe works of James Graham
(Graham 2001a)Although international literature sources provide limited information on
medicinal plant use in Purd&ovince(Graham 2001a)publications suggest evidence of medicinal
plant use amongnembers of aneighbouring ethnic group, the Kaxinawa of Acre State, Brazil
(de Almeida et al. 2023; Ehringhaus 1997; Mandeical. 2014).

The Cashinahua tribe made contact with the outside world in the late 1940s, after having spent
several generations in voluntary isolation in the depths of the rainforests surrounding the Curanja
River watershed. Access to Western medicines and the aofv@hristian missionaries since the
1950shascontributed to the rejection of socioultural knowledge on the use of some traditionally
utilised medicinal plantgKensinger 1998a)Vithin a few generationghe Cashinahudavegone

from being almost entirely seHfufficient and isolated to becoming increasingly dependent on the
outside world for highly valued and essential goods, including medi(@redham 2001a)lhe last

70 yearshave witnessed the disregard or even oppression of indigenous beliefs, traditbmus
practices, ultimately leading to a substantial depletion of traditional knowle(Reiter and
Camargo 2023puring this periodaccesso traditional medicine and the practices of local healers
werelimited and concealed. To prevent further decline in Cashinahua traditional knowledge, which
is facing threatérom substantial depopulation and anthropogenic impadhere is an urgent need

for ethnobotanical studies to document local knowledg@alysecollectionuse patterns and

identify traditional medicinal plant species.

The study was conducted as a part of a kergn projectof the Universidad Nacional Intercultural
RS ! Y lid parsigddhip withthe Czech University of Life Sciences in Reaboeimplemented
methodology incorporatd field research, scientific data analysis, and an applied intervention to
facilitate desired outcomes. This thesis seeks to gabetter understandingf the relationship

between medicinal plants and Cashinahua communities within the context of their biological and



sociocultural environment. The research was based on insights provided by accomplished
Cashinahua herbalists. A comprehensive record of the medicinal uses of all collected species was
produced in the Cashinahua languad¢afitxa Kuih and presented in hard copy to all key
informants to ensure that they had accesshis vital information. Workshops were also conducted

with schoolchildren residing in the communities, requesting illustrationsthrdabelling of the

medicinal plants recogsed by them.

The main objective of this thesis was to gain insight into the relationship of Cashinahua
communities with medicinal plants in the context of their biological and soaiftural environment.

This study aimed to: (1) document the traditional use of medicinal plant species used by Cashinahua
people employing standard ethnobotanical methods, (2) document the traditional system of
Cashinahua phytomedicine, and (3) identify potehfialeglected medicinal plant species and
ethnopharmacological applications. Thapecific aims within those objectives and research

guestions aregprovidedlater in Chapter 3.5 Objectivesand research questions

2. Background

2.1. Peru abiodiversity hotspot

Althoughthere are an estimate@.7 million speciesurrentlyon Earth(Mora et al. 2011; Sweetlove
2011) their distribution is highly concentrated in certaireas. In the late 1980s, Norman Myers, a
British environmentalist specialising in biodiversity, developed an initial characterisation of the
highly influential concept of 'hotspot' areas of biodiversity, with the aim of shedding light on the
mass extinctin of the Earth's specie@Myers 1988) He initially included ten of these areas,
characterised as a biogeographical region with exceptional levels of biodiversity that is threatened
by human settlementin this first introduction, he included the Peruvian Amazon, as part of the
larger complex of the Western Amazon Uplands, among the ten discrete areas of tropical forest
considered 'hot spots' because of their floristic richness and deforestation ratestiitly area has
therefore been part of these highly important areas for biodiversity eovestion since their
inception. The 10 hotspots covered an area of 292,000 km2, representing only 3.5 per cent of
primary tropical forest, but contained endemic plant species representing 27 per cent of all tropical
forest plant speciefMyers 1990) Twentyfive regions were subsequently identified as biodiversity
hotspots on Myer€2000 edition of the hotspot mafMyers et al. 2000)Since then, the concept

has been revised several times and continues to be modified from time to time, now by Norman

Myerdlsuccessors, to the current 36 hotspots.



Biodiversityhotspots, recognized as significant geographical afe®rs et al. 2000Q)re vital for

the protection of biodiversity. Megadiverse countries, such as Bolivia, Brazil, China, Colombia, Costa
Rica, the Demaocratic Republic of the Congo, Ecuador, India, Indonesia, Kenya, Madagascar,
Malaysia, Mexico, Peru, the Philippines, SouilicA, and Venezuel&pld particular significance in

this respect(Brooks et al. 2002Peru is ranked seventh in this categalye in large partto the
presence of wide range of climate®8 out of the 32 climates found on Eaythithin its borders
Biodiversity in Peru is on the rise, with the number of species of wild flora having increased to a
total of 20,585 This trend shows a positive shift towards greater ecological diversity in the region.
However, the IUCN Red List denotes a rise in endangered species @g@nIl2022)Covering 84

of the world's 107 ecoregions, Peru was estimaiadl9931o have 17,143 taxa of spermatophytes

in 2,485 genera and 224 familiesf which 30% are endem{Brako a Zarucchi 1993 ost of the

native species are wildyhile approximatelyl,922 are cultivatedandonly 222 can be considered
domesticated or sermilomesticated(Egg 1999)The importance of biodiversity for the Peruvian
economy is enormous, since 25% of all exports are living spégiesnd 65% of theountry's
agriculture is based on native plants, and around 95% of Peru's livestock production isohased
native fodder plants. It is estimated that the use of plants is worth around $4 billion a year, or an

average of $200 per pers@igg 1999)

2.2.Biocultural diversity of the Peruvian Amazon

Biodiversity covers the complete range of life forms, including variations among individuals and
populations within a species, as well as the diverse species found in a community or ecosystem.
Furthermore, it encompasses the extensive variety of specaggrwithin an ecosystem regarding

their roles, as well as the range of ecosystems themsdéhkanleyand Perrings 2019)

The Amazon wilderness area is the largest undisturbed tropical forest remaining in theMypeic

et al. 2000) The Amazon basin in Peru boasts an exceptional wealth of biodiversity, surpassing that
of any other region globally. This profusion of species and habitats provides vital ecological
advantages to the area, including carbon sequestration, regulated wats;gssential means of
subsistence for native communitieand medicinal resources. Topography variations, adequate
precipitation, and perpetual warmth in the region have facilitated this biodiversity. Furthermore,
the abundance of rivers and their lixitaries in the Amazon region produces distinct ecosystems,

each supporting its own unique ecological communi(ieigman et al. 2003)



Peruvian tropical rainforests contain 23% aif known tropical plant taxglUCN 2022)which
constitutes the largest collection of vascular flora in P@loa Ulloa et al. 2017)This diversity
represents the primary source of food, medicine, energy, crafts, dyagsfiart, rituals and
symbols for human groups inhabiting the AmaZ®®la-Cruzet al. 2007) With suchextensive
biodiversity, it is surprising how small a percentage of these plants have thus far been scientifically
studied. Grahan{2003)asserts that an absence of regionally consistent data is common in the
Amazon, and this poses a challenge to ethnobotanists and ethnobiology trying to address this

important lack of continuity.

2.2.1.Indigenou<ultures of thePeruvian Amazon

According to the National Institute of Statistics and Informafi®¢El 2018 one third of the
Peruvian population in Peru is indigenous. Most individuals belong to the Quechua and mestizo
ethnic groups, representing 79% of the total populatidiotably, a mere 1% of the Peruvian
population identify themselves as membersasf Amazonian ethnic groufAparicio ad Bodmer
2009a) Although the Amazon rainforest covers more than half of Peru (57.9%), its population
density isverylow. Only 2.2 million people, making up just 9% of the country's population, inhabit
the region.Overall, the estimated total population of indigenous Amazonians is close to 300,000
individuals(Smith et al. 2003)In the Peruvian Amazon, ther@e over 50 distinct indigenous
groups, consisting of 12 major linguistic famili&s.a result o& lengthy history of violence, forced
migration and invasion of traditional homelands, these groups now range in sizedniyra few
remnant members (in the case of the Andoas, Resigaro, TayahioAndoque) to an estimated
50,000 people (in the case of the Aguaruna and Ashanif&ajth et al. 2003)This culturally
diverse environment is home to indigenous people who rely on natural resources for their
livelihoods and access to medicinal plants that have supported their health for centuries. For
Peruvianindigenousgroups, understanding plants is crucial to maintaingtgnic identity and

values that may be threatened by modernisation and globalisgBussmanrand Sharon 2015)

One of the 12 linguistic families is the Pano language family, which is well known in the lowlands of
South America, along with the Arawak, Tupi, Kaiid Tukano familieRresently, approximately
twenty-five languages from this family are spoken in the border regions of the Amazonian forests
of Peru, Brazil, and Bolivithe Pano population in the Peruvian Amazonsists oapproximately

40,000 individuals, including the Amahuaca, Capanahua, Cashibo Cacataibo, Cashinahua,
Mayoruna, Nahua, Sharanahua, Shiponibo, and Yaminahua grapAparicioand Bodmer

2009)



2.3. Peruvian Amazon under threat

Within tropical forests, the western Amazon holsnsiderableconservation value, owing to its
exceptional biological diversitCeballosand Ehrlich 2006; Young et al. 20@5)d cultural richness
(Killeen 2007)as well as lower levels of land conversion in comparison to the eastern Alfrzen

et al. 2008) The Amazon rainforest is vulnerable to the impacts of climate change, including
changes in rainfall patterns, extreme temperatures, droughts, floods, and fires. Moreover, climate
change has the potential to exacerbate other threats such as deforestalieegses, and invasive
species. Thee impacts may influence the ecological functioning and resilience of ecosystems,
leading toalternationsin their biodiversity and servicest 2 & S& M dp-Quefo ef al. J0O® S 1
Despite the remarkable diversity of the region, various species and habitats in the Amazon face a
host of challengedn particular, fabitat destruction, the introduction of nenative speciesand
climate change represent threats to current and future biodiversity, underlining the presesad

for conservation effortaimingto maintainthe ecologically vital services provided by Amazonian
forest ecosystems. Between 2001 and 2017, deforestation led to the depletion of over 3 million ha
of forest, primarily owing to the expansion of infrastructure, agriculture, mining, and logging

activities.

During the COVHD9 pandemic lockdown#here wasa significant surgen deforestation In Brazil,

the deforestation rate increased by 72% between August 2019 and May 2020, compared to the
previous year, resulting in over 1.3 kof deforestation every hou(Escobar 2020 his situation

is not inevitalte. For instance, the Brazilian Institute for the Environment and Renewable Natural
Resources (IBAMA) was able to decrease deforestation in the country by 80% from 2004 to 2012
through satellite surveys and ehe-ground enforcement(Spring and Eisenhammer 2019)
However, some governments have exploited the pandemic as a cover to weaken regulations and
reduce the staff and operating funds of crucial government organisafidaty 2020)The Peruvian
Amazon is a complex and dynamic semiological system thatquiresefficient and participatory
governance to preserve it. However, the legal, institutional, and political frameworks that govern
the use and management of natural resources in the region are fraught with gaps and conflicts.
There is also insufficient coordition and collaboration among various stakeholders and actors,

including Indigenous communities, governmental agencies, NGOs, and the private sector.



2.4Neglected tropical diseases in Peruvian Amazon

The World Health OrganizatiowHQ definesneglected tropical diseases (NTDs) as a diverse group
of communicable diseases that prevail in tropical and subtropical conditions in L#&ies(WHO

2022) International Centrefor Insect Physiology and Ecologgports that NTDs are a group of
parasitic and bacterial infectious diseases that occur in tropical and subtropical regions in 149
countries. They affect over a billion people and cost developing economies billions of dollars
annually. These diseases causgmense human suffering and lotgrm disability. NTDsare
responsible for more than 500,000 deaths each y@adiverse range of 20 diseases are currently
included.They flourish mainly in rural areas, conflict zones, and@m@ach regiongWHO 2022)
Neglected tropical diseases primarily affect marginalized communities without access to proper
healthcare. Examples include dengue, malaria, leishmarfisigyneux 2014and snakebite (since
2017).

Envenoming from venomous animal bites is a serious public health issue in Latin America. In 2017,
shakebites were radded to the list of neglected tropical diseases by the World Health
OrganizationBhaumik et al. 2018ljue to their frequent occurrence in remote rural areas, and

the threat to life because of the absence of the possibility of reaching conventional medical help in
the critical period after a bite. Snakebite envenomation is an important global public hssilth,
especially in tropical areas, due to their frequency and resulting morbidity and modiadity 3 € Kn S &
et al. 2019) globally, an estimated 81,0Q038,000 people a year die from snakebites. Several
recent studies have demonstrated that the most affected group is mainly composed of men
working in rural areas, and that snakebites occur mainly during the day, most fridgivolve

the lower limbs, and are mostly caused by tBethropsgenus, which is also the case in South
Americaé D dzii A S NNJ 1. Re€ognisihghedimpach o poisonings on vulnerable population
groups, the importance of the species used to treat snakebites and their symptoms should be
highlighted.

Despite being prevalent in neighbouring areas, snakebites are not identified as a frequently
reported ailment(Alexiades 1999a; délmeida et al. 2023a; Odonne et al. 2013; SRiset et al.

2009) The specific biological conditions of Purus Province, which is geographically isolated and
boasts a largely unspoiled rainforesikely account for this phenomenon. One of the region's
distinguishing characteristics is its high density of reptiles. Venomous snakes, which are abundant
because of the incredible diversity of flora and fauna, pose a significant threat to huraan lif

(Horackova et al. 2023pnakebites are not mentioned as a prevalent health issue in the Ucayali



region by the Ministry of Health since the risk of snakebite is negligible in urban areas that have
access to medical care. However, they pose a severe threat to life in isolated rural communities.
Given the substantial distance of the study site from aogess to conventional medical care in the

event of snake or venomous insect bites, it is crucial to have knowledge of plants for both initial
first aid and subsequent treatment. Section 5.3.1 discusses in detail the remedies for venomous

bites and the floa used to obtain them.

Scorpion stings also fall into the same category of venomous bites. In nhumerous global regions,
scorpion stings are a severe health concern that is frequently disregarded. Since many affected
individuals do not obtain medical treatment, the actual prevakef scorpion sting envenomation
remains unknown. Nevertheless, it has been determined that roughly one million stings occur
annually(WHO 200Y. Autonomic nervous system mediators, released by scorpion venom, may
result in myocardial damage, cardiac arrhythmias, pulmonary oedema, shock, muscle spasms,
paralysis, and pancreatitis, which can all prove fatal, particularly in young children. Early
administration of antivenom alongside intensive care support proves markedly effdttaraba

Dijebari et al. 2015)

Leishmaniasis was recently-aelded to the list of neglected tropical diseases by the World Health
Organization(Bhaumik et al. 2018a)The Pan American Health Organization highlights that
leishmaniasis is one of the top ten neglected tropical diseases worldwide, with over 12 million
people infected. Of the nine countries that report 85% of the cases, three are located in the
Americas, ncluding Peru, where CL (cutaneous leishmaniasis) is an endemic disease. The
prevention and control options available for CL are limitd@lPE(2024) acknowledged that
successful vector control is crucial for the management of several arthrspodmitted NTDs.

These include leishmaniasis, dengue fever and malaria.

2.5. Socieeconomic contexof PurusProvince

The economyf Purus primarilyelies on activities within the primary sector, including agriculture,

hunting, fishing, and forestrg a A Y A & G SNA 2 RS . PréséntdyRdat&k&hd inforrSaNdp  H 1 m ¢
concerning the economic and social state of Puruscésce(Vargas 2019)n Ucayali, monetary

poverty has only been documented at the departmental level, and it is substantially lower than the
national average, likely as a result of the increased number of inhabitants without access to a basic
foodbaskeh a A YA A G SNR 2 RS .lpthd WaAYali RGidn, ther® N significhepl of

social inequality. This disparity is particularly evident in the province of Purus, where the Regional



Governmen® investment is comparativegmallin comparison to other provincg¥argas 2019)
In Purus, investment is primarily concentrated in the city of Puerto Esperanza, with a decline in
funding for Indigenous communities. The a@averall quality of life iselow averagend there is
insufficient social cohesion between the Mestizo and Indigenous communities. Notably, the latter

group accounts for 96% of Purus Provi@geopulation(Gobierno Regional de Ucayali 2016)

Access to basic services such as electricity, drinking veatdreducation remains difficult in Purus
Province,while access to basic foodstuffsseverely limiteddue to the lack of transport and access

to roadso 5 A NB O O A seTravajpyd N2 yy12H#8lEmpfeode Ucayali 202 The insufficient
connectivity between PuruBrovince® provincial capital, Puerto Esperanaduich is locatedn a

border region, and other cities is the primary reason for the pro@cmderdevelopment. The
underdeveloped transport sector impedes the provision of essential services and the growth of the
economy. As a result, the inhabitants of Punasea poor quality of lif§Vargas 2019)The income

level of the provinc@ inhabitants is well below that of Ucayali and the national average. The
average annual income per family in Purus is PEN 1525.22 (USD 4By A 8 G SNA 2 RS { I f «
2019) The per capita family income in the province of Purus, according to the 2019 Ucayali Region
Socioeconomic Labor Diagnosis, is 551.7 PEN (151 USD). However, these statistics do not consider
the remote communitieghat are unable to sell their products. Thereforapart fromthe few

elderly individuals reliant on Pension 65, there is no monetary income within these communities.
Only teachers and government officials receive a regular salary from the gover(vaggas 2019)

There is a lack of paid employment opportunities within the province, and most Indigenous
individuals residing in tree communities are without any form of monetary inconfecessibility

to necessary goods and medical carighin a communitybecomesmore difficult with increasing
distance from Puerto Esperanza, the sole provider of these servicespnaiace. This is the only
place in the province where there is access to goods, mediairee petrol for the journey back to

the village. In isolated communities, theaile2no means of obtaining funds for essential itersigch

as salt, soap, ammunitioandtorch batteries, unless throughe occasional sale of hunted animals

or crops. This situatiofllustrateswhy an increasing number of Indigenous peoples from remote
areas are relocating downstream to Puerto Esperanza, even though they are unablévateul
crops for sustenance, hunt animals, or secure employmehé population growth rate in Purus
Province is decreasingikely as a result ahe province's low socieconomic development, which

could be causing an increase in migration to Brazil and other larger cities within Peru, such as
Pucallpad a A YA a i SNRA 2 RS . {ThistsitzBionRrg\itably &fakts allrelatedaspects,

such as education, the provision of basic needs for people who live mainly in remote areas,



infrastructure and health care. This is evidenced by Cashinahua families migrating to the Brazilian

side of the border, where they benefit from better economic opportunities.

25.1. Access to healthcare

Access to health services for theligenous community in Purus Province faces significant barriers.
The are& distance from urban centgralong with the high cost of fuel and the scarcity of boats
with outboard motors exacerbates the issue. Six state facilities provide healthcare services in the
province.Five ofthe six rural health posts that exist in the province are in Indigenous communities
while the remaining facility is a health center in Puerto Esperanza. Additionally, access to healthcare
is provided through the Brigade for Integrated Health Care for Excluded and Dispersed Populations
(AISPED), community health promoters, and Indigenous healers, otherwise known as herbalists or
specialists. Only the Purus Health Centre in Esperanza has thétlwdn@ofessional staff and a
laboratory, albeit currently unstaffed a A Y A & 4 SNRA 2 RS .Thé Cudaia RR& fwhithS NJ
is home to severexclusivelyCashinahua communities, boasts two medical posts. In every
Indigenous communitythere isa health promoter who is trained in administeribgsicmedicines

for common afflictions such as pain, fever, diaoda, and colds. The promoter facilitates the

transfer of available medicines from the community health &t (i A lj dZNy R S) udoh  O2 Y dzy

request. The insufficient availability of medication, among other issues, has resulted in numerous

grievances from FECONAPU, the orgitin advocating for the welfare and interests of the

Indigenous populations residinginPuusi A YA a4 SNRA2 RS .{IfdzZR RSt t SN

The Indigenous communities living in Purus Proviepeesenta marginaked group, lacking access

to adequate healthcarbecause ofmisconceptions, inequalities based on ethnicity, and geographic
remoteness, which heightens their vulnerability to acute health problems such as gastrointestinal
issues, infections, injuries, and snakebites. In the first instance, the Indigenous papuylafers

to use their traditional means of treatment, which may be influenced by difficulties in accessing
health servicesConsequently, patients may arrive at medical facilities with aggravated symptoms,
which poses a significant hazard especially for minors. Despite the implementation of community
involvement strategies within the Peruvian healthcare system to improvedndigs community
healthcare, the absence of resources, staff, and cultural awareness impedes success. These barriers
create challenges in providing effective care to this population. Consequently, it is critical to
comprehend how Indigenous communitiedlre central Peruvian Amazon employ both traditional

therapies and official health resources to manage their health problé®aslanta et al. 2020)
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Research indicates that traditional healers remain the primary providers of health services for the

vast majority of Indigenous people in the Amazdauregui et al. 2011)

2.5.2. Health care options fdndigenouscommunities

The elivery of healthcare services tadigenous communities is subject to various challenges,
including language barriers, cultural differences, and diverse health néedsrding to official
statistics, the Peruvian Amazon is home to 372 0digenous people, representing 93% of the 55
Indigenous groups living in PefiNEI 2018 Thesdndigenous communities face significant social
inequality, experiencing higher infant mortality rates, limited access to healthcare, and a lower
nutritional status compared to the wider populatidn! Yy RSN& 2y Sil S$NIptgfi@Sic T ¢ S
2016) In this population, significant inequality has been identified as a contributing factor to a
range of health issues, particularly in the form of a higher incidence of gastrointestinal problems
(Bradford et al. 2016)infectious diseases such as tuberculdksfontaine 2018)and poor oral

health (Schuch et al. 2017Although on its website the Ministry of Health in PaINSA asserts

that by 2020 the citizens of Peru will receive complete physical, mentalsacidl healtcare
through state intervention based on the principles of universality, equity, solidarity, a focus on the
right to health, and interculturality, the situation of Indigenous peoples in remote and rural areas
has yet to improve. A Peruvian health information systen$)$ a mechanism that collects,
processes, analyseand transmits information to orgasgé and operate health services, research

and disease control management. Nevertheless, the SIS encounters challenges of geographical
isolation in certain areas, as well as insufficient investment in human resources, infrastructure, and
equipment.Because ofhese limitations, the SIS canratcuratelydocument data, thus hindering

the accuracy of its statistics regarding health issues among certain population groups. Additionally,
data received from the initial level of care varies in quality due to differing ssmmaomic
conditions, orgarsational and administrative capacities, and service deliveapabilitiesthat
influence thequality ofthe generated informatior(PalmaPinedoand ReyesVega 2018)lt should

be noted that the Peruvian government does rsaparatedata by ethnicity which limits the
information available on the population living in the rainforgktanos et al. 2019)The data
published byMINSAG a Ay A a i SNR2 RS ({id dedeBd frenS EonsultGidhy and 1 M 0
examinations conducted in its health facilities, which renders it unsuitable for Indigenous
communities residing in remote rural areas. These communities rely on traditional medicine and do

not generally visit medical fdities as stated earligfBadanta et al. 2020)
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25.3. Level of education in PurBvince

The introduction of the national education system, mainly via bilingual schools|nidigenous
villages has adversely impacted traditional cultuas these schools irPeru andBrazil do not
conform to local socimultural or linguistic norms. Unfortunatelyhey hold a perception of
knowledge and its dissemination founded on nationwide cognitive conceptualisation models,
contradicting the perspective held by the majority of Amazonian communities and consequently

impacting the worldview of younger geneiais(Reiter a Camargo 2023)

The illiteracy rate in Purus has steadily declined. Nevertheless, it is crucial to mention that the 2017
illiteracy rate in Purus was still three times higher than the average rateidcayali regioms well

asthe national levelhighlighing the existing disparityOn the basis othe findings of the latest
census, 72% of the residents of PuRigvince possess literacy skilighile the remaining 28% lack

the ability to read and write a A Y A 8 G SNRA 2 RS .{AdcdrdiaR to RhSlatesttcénblly, H n n
20% of the Purus population lack any formal education, whereas 46% have attained some level of
primary education and 26% have reached a secondary education level. The proportion of those
holding nonruniversity and univergy higher education qualifications snly 2%. Onehird of
registered pupils do not progresarther because oWvariousfactors such as academic failure or
dropping out. Most rural schools are located withindigenous communities, and these
communities acount for 79% of the total primary school population. In 2018, Purus had 84
educational institutions, of which 38 were primary, 33 were-pcdool, 9 were secondargnd 2

were higher education and basic alternative schools. UGEL Purus registered these schools as
bilingual, despite a significant proportion lacking Indigenous teachers. The majority of teachers in
primary schools were bilingudlowever, most bilingual schools lacked materials in the vernacular
language. Aside from the lack of equipment ale@chers, teacher absenteeism also impact

education6 a A YAAGSNA2 RS .{lfdzR RSt tSNY HANDU

2.6. Purus Province

2.6.1.Hora

Located in the Ucayali and Madre de Dios departments, in one of the most remote and inaccessible
parts of the Peruvian Amazon, the Alto Purus region has been identified as a conservation priority
both nationally and internationallpecause ofts abundance of endangered flora and fauna. In

2004, the Peruvian government made significant progress in conserving the area by establishing
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the 2,510,694 ha Alto Purus National Park and the 202,033 ha Purus Communal Résenesvly

Sadloft AAKSR LI NJ] Aa y2¢ (GKS fIFNBSad Ay tSNuz |y
south with Brazil's 670,000 ha Chandless State Park to the east, creatiteydbststretch of

completely protected land in the Amazon basin. Mastarea is approximately the size of Costa
Rica(Pitmanet al.2003)

Pitman et al(2003)considers the vegetation typef Purus Province be identical to Amazonian
tropical forest, with no discernible differences in structure or function from the majority of forests
found elsewhere in the Amazon basiferra firma foress constitute over 90% of the province's
terrain. Upland forests cover 93.9% of the surveyed landscape and a slightly higher proportion if
the rest of the Alto Purus Reserved Zone is consid@pgdhan 2003) The remaining ~5% of the
landscapeés covered by specific forest types confined to narrow stretches alondgattyer rivers.

On the sandy ledges formed by meandering rivers, a gradient of successional vegetation of varying
ages extends from the youngest beaches, almost exclusively sedobly the shrubTessaria
integrifolia (Asteraceae), to the higher riparian banks dominated by the giamebrakes of
Gynerium sagittatummixed with Baccharis(Asteraceae) shrubsand to the young primary
successional foresthat begin with mainlyCecropia membranac€&ecropiaceae) tree¥he three

main types of vegetation thatrgw alongside the larger rivers in the area can be distinguished and
are separate from primary successionswamps dominated mostly biflauritia flexuosapalms
(Arecaceae) oFicus(renaco; Moraceae); ii) alluvial forests subject to frequent flooding, with a
canopy comprised of large, ohlycophyllum spruceanufRubiaceae) an@alophyllum brasiliense
(Calophyllaceae), and an open understory bleliconia (Heliconiaceae) andCalathea
(Marantaceae); and iiglluvial woodlands, which anelatively unaffected by flooding due to their
elevation and position relative to the river, consisting of tree communities that are similar in

composition and structure to those found in upland fore@gman et al. 2003)

Scattered among these are other typical sandbank herbs and shrubs of the Asteraceae, Cyperaceae,
Euphorbiaceae, Malvaceae, Onagraceae, Poaceae, Phytolaccaue&olanaceae families, with a
characteristic component of Convolvulaceae vines. Human intervention at village sites, gardens

and recently abandoned clearings are the only other breaks in the forest (@Bvanam 2001)

The floodplain forest is punctuated by wdHained terraces and small hills thase up to 50 m.
There is a flourishing vegetation comprising arboreal layers of towering trees that can extend as
high as 40 m, with branches stretching outwards for205m. These trees frequently play host to

numerous additional species, including emergeariapy lianas and epiphytes. The lower layanes
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composedof shrubs, herbs, vines, and juvenile trees, which are frequently taken ov@uagua
spp. This upland woodland, mainly on the slopes, is quite thick, but the understory is more open
than the floodplain forest canebraké&raham 2001)

According to Grahar{2001) the regional flora in the Peruvian department of Ucayali can only be
provisionallyclassifiedbecause ofinsufficient sampling. Botanical sampling in this vast region,
covering more than 100,000 Kmrecorded less than 2,000 species in 19BBako and Zarucchi
1993) The inadequate sampling rate in the region prevents any estimation of species richness. The
755samplesbtained during the Graham & Schunke Vigo suf@aham 2003accounted for the

full botanical record of Purus Province in 2001. Furthermore, the sample size can be expanded by

the addition of the 59Gamplesobtainedduringthe current investigation.

2.6.2.Native Amerindians of Purus

The Alto Purus River basin is an Indigenous territory inhabited by peoples belonging to the Panoan
and Arawakan linguistic families. The majority of the province's population is Indigenous, making
this watershed a cemé of cultural diversityAt least eight ethnic groups, namely the Cashinahua,
Chaninahua, Mastanahua, Sharanahua (Panoan groups which native auto denominé&tion is
Kuin with phonetic variations), Amahuaca (alad I y 2 I Yy 3 NR dzLJ0 X, ahddXfing y | X
(Arawakan groupsjomprise the communities residing in the Alto Purus Rbasin(Pitman et al.

2003) with the Cashinahua group being the most numerdnsaddition tothis regionservingas a

crucial and welmaintained sanctuary for endemic and endangered species in the Amazonian
region, this vast and pristine wilderness is also inhabited by one of the few remaining nomadic
Indigenous groups in the world who opt for an isolated way of ligfagiarand Shoobridge 2007)

There is ample evidence that Indigenous communities in voluntary isolation reside in the Alto Purus
Reserved Zone, the most remote region near the headwaters of the rivers that protect the last
untouched areas of the planet, from where they apparently itigthroughout the area and even

into neighbouring lands of BragRitmanet al.2003)

Purus Province is home to several Indigenous groups that maintain their traditional ways of life.
However, this area faces multiple threats from illegal logging, mining, drug trafficking, and
infrastructure projects that could endanger its natural and wdt heritage(Reiter a Camargo
2022) Indigenous people have experienced and continue to experience the effects osatitomi

small and largescale natural resource extraction projects, and cultural developers who believe that
adopting Western cultural models is necessary for recognition as citizens. While it is widely

acknowledged that Indigenous groups have a longstapgmesence, it is crucial to recognise their
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citizenship and rights, and this is an issue tiedsbeyond the political aren@paricioandBodmer
2009)

2.7. PeruvianCashinahua

The Cashinahupeopleft A S y S NJ 6 KS KSI Rg I rivé sidtema. The fokn®r WdzNHz
in the state of Acre in nortivestern Brazil, and the latter in the province of Purus in sa#btern

Peru. Thgwere first contacted in the lat&9th century during the rubber boom, when they all lived

Ay 2yS | NBI I (K SThavaasitizhhuadethdichgyoupicehsists Md- afontd ©0,000
individuals who live in an extensive region within the BrazilBeruvian border area. The
Cashinahua language belongsthe Panoan language family, all other members of which being
geographically confined to the border triangle of Peru, Bolivia, and BReilerand Camargo

2022)

In recent years there has beengaowing movement for indigenous se&létermination, cultural
preservation and identity recovery. Within this movement, many tribes, including the Cashinahua,
are claiming their autonyms and demanding that outside groups respect and use them instead of
imposed ethnonyms. Since the early 1990s, members of the ethnic groups under study on both
sides of the PerBrazil border have used the autonym Huni Kuin, which means 'real people' or
'human beings(Deshayesind Keifenheim 2015; Kensinger 1995; McCallum 19863 important

to note that many other groups in the Pano language family also use this term aslasigtiation.

For this reason, the ethnonym Cashinahua is used in this study to refer to the group under
investigation. At the same time, the use d¢fig name makes searching for information in older

literature easier for researchers.

The Peruvian Cashinahua represent the culturally more conservative part of this ethnic group
whose ancestors migrated to Peru around a century ago fleeing coaltingthe Envira River
(Brazil), where they workeah rubber plantationgJohnston et al. 1969ollowing a revolt in Brazil
against the rubber bosses, the Peruvian and Brazilian Cashinahualwieedat the beginning of

the 20th century(McCallum 1999; Montag 1998Pne group moved to the headwateos the
Curanja Rivein Peru, where they remained isolatgi@r from the rivers used by rubber traders

until 1946. Over the course of more than a century in which the two groups were separated,
significant differences in the patterns of their lifestyles emerged. Even though a definitive
connection to Peruvian society has now transpired, the Cashinahuahedass profit from their

geographic isolation and thus live, in comparison to other groups, relativetifectedby massive
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foreign influencegKeifenheim 199P There are presently approximately 1,830 individuals of the
Cashinahua community inhabiting PefiNEl 2018) This accounts for 0.4% of the registered
Indigenous population in the countiNDEPA 2008)hese latter descendants of the isolated group
are still competent speakers of their language, which they use daily, although bilingualism with the

national language, Spanish, is growf@@margand Reiter 2011)

The social orgasation of the Cashinahua is quite peculiar and contrasts with that of the other Pano
Indians of the same region. They practice a very stfong of local endogamyin which95% of
marriages take place within the villageeshayesndKeifenheim 2015)Additionalinformation on
Cashinahua social orgaation can be found inKensinger(1995) and Keifenheim(2015) All
Cashinahua are members of one of two groupalves,inubakebuandduabakeby each of which

is subdivided by sexCashinahua society exhibits a dualistic structure, comprising two social
moieties that complement each other: tliua bakebydescendants of thdua, or puma), and the

inu bakebydescendants of thau, or spotted jaguar). An ideal village consistbath inuanddua
families, whereby social cohesion is based upon two brotiretaw inuanddua, preferably cross
cousins, marryingesic 2 4 KSNXDa aA a i SNAE dnumaely Syhand Sd efpgclel y 3 G 2
to marryduamen, while thebanu, or women of theduamoiety, are expected ttake inu men as
husbands. These partnerships serve as the foundation for social stgBiéiter and Camargo

2022) A man is a member of his father's group, and a woman is a member of her father's mother's
sister's group. The halves are the structural social entities that unite all the autonomous local
villages into a single society. They provide each Cashinahua witimzadiate social identity in all

other communities, limit marriage optionand operate as social groups for ritual and ceremonial
occasions(Kensinger 1995)The basic economic and propefiglding unit is the nuclear or
polygynous family, and the basic social and political unit is the village. Each village is independent,
with its own chief. Infrequent and irregular interactions between the villages, gdgpeeak of a

social or ceremonial nature.

Until the rubber industry reached this distant region of the rainforest, the Cashinahua were a self
sufficient group living in isolation at the headwaters of tharanja, Enviraand Jurua rivers on the
border between Peru and Bratraham 2001)These Indigenous people continue to maintain a
strong connection with the forest and rely predominantly on its resources for sustenance and
medicinal purposes. Most plant specialists in the area gather their plants from the nearby forest,
with emergencysupply plants being planted in forest gardens near the community or grown along
forest trails. The subsistence livelihood of Cashinahua families living along the Curanja River largely

relies on hunting and the collection of n@imber forest products. Thragh intimate contact with
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and reliance on local biodiversity, these Indigenous people have developed a comprehensive
understanding of the physical and chemical characteristics of the flora in the adjacent forest, as
well as the skills to categorise and utilise this exceptionalgrde resourcgGraham 2001)
However, those who still know and use plants to heal themselves and others are slowly
disappearing and usually have no successors. Access to Western medicines and the arrival of
Christian missionaries (Catholic and Protestastgrting inthe 1950s(Kensinger 1998have
contributed to the rejection of socioultural knowledge on the use of some traditionally e

plants. In a previous study, Grahg@001)reported that within a few generations the society of

this Indigenous group has transformed from being almost entirelyssdficient and isolated to
increasingly dependent on the outside world for highly prized and essential goods, including
medicines. Now in kb countries,the Cashinahua are increasingly giving up their autonomy and
migrating to the cities, where they try to assimilate into Peruvian or Brazilian society and where
their children are exposed to monolingual national education systgasnargand Reiter 2011)
Medical pluralism and the apparent ambivalence among younger generatgasdingthe value

of their ancestral traditions endanger the survival of Indigenous knowledge on the use of medicinal
plants(Graham 2001)

2.8. Cashinahua livelihoods

2.8.1. Hunting and fishing

The subsistence of the Cashinahua community relies equally on hunting and gardening. These
activities offer variety and increase the food supply, particularly when previous gardens are
exhausted and new ones are not yet in product{®ensinger 1995same and fish from nearby
forests and rivers provide additional food sourc8ashinahua men take great pride in their hunting
ability, whichis a crucial aspect of their masculine identity. The Cashinahua placevaligé on

meat as the most essential food source, and it is the responsibility of each man to provide for his
own family, as well as his wife's famithrough the game he huntsThe Cashinahua hunt for
subsistence purposes, and certain surpluses are shared among family members and traded within
the same communit The most commonly used hunting weapon is the shotgun, although some
traditional weapons, such as the bow and arrow, are still (S8RNANP 2013)he frequency of
fishing varies from once to twice a week. The fishing gear used are nets, hooks,, amdwaxic

plants (SERNANP 2018)ch as huac&libadium surinamenske., catahuaHura crepitand., and
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barbascoLonchocarpus heptaphyllu$oir.) DC. In this sense, the Cashinamanly have a

subsistence economy with a small part of the productieservedfor commerciakation purposes.

2.8.2. Cashinahua agriculture

The Cashinahua people survive throughoanbination of subsistence activities such as hunting,
fishing, and tending small garden plots. Although the Cashinahua are primarily hunters, they rely
on smalscale migratory slasand-burn agriculture that coincides with the seasons of the
rainforest. They practice four main crging systems: slash and burn, or swidden, agriculture that
involves shorcycle crops, such as corde@ mayd..), cassavavanihot esculenteCrantz), yam
(Dioscorea trifidd..f.) and pumpkin Cucurbita maxim®uchesne), whichre cropped in regrown
areas or virgin forests; beach agriculture, a distinctive activity among the Cashinahua community,
with plantations of peanutsArachis hypogaea.) and watermelonsQjtrullus lanatugThunb.)
Matsum. & Nakai); banandusaspp.) plantations by the river, where clay soils are predominant;

and small gardens around their houses, mainly composed of aromatic and medicinal species.

While male economic activity is primarily attributed to hunting, gardening still accounts for a
significant portion of their time throughout the yeaand certain months require their utmost
attention. The majority othe Cashinahudaliet is sourced from these gardens, and neglecting to
clear and plant crops adequately has a negative impact on their ability to provide for their family.
This failure, particularly in the early stages of marriage, can put a great deal of strain orettty alr
fragile marital bod) (Kensinger 1995 Every year, the responsibility of swidden clearing and
planting lies with men, with women in charge of garden management plargting is complete.

Men generally oversee planting, whilst women harvest the crop. Peanuts are an exception to this,
as they are always planted collaboratively by both men and women. Similarly, women are
responsible for planting crops such as cotton, atm and beans, contrary to the usual gender
division of labar. In Cashinahua gardeatongthe Curanja River, roughly 30 species of cultivated
plants were recorded. The largest group consisted of food plants, with various folk varieties for

each cultivated fish poisons, cotton, tobacco, and arrow cane followed in nurf®@etham 200}

The Cashinahua people idestifour types of gardensbai kuinor manan baj which is the
permanent gardenhene kexa baithe river bank gardertama baior mashi baj the peanut or
sandbar gardenand hunu baj a temporary or hidden garden (personal communication). The
majority of food production comes from theai kuingarden.Bai kuin also known amanan baior
"high garden," is a significant source of garden products and frequently baastgressive size.

Usually located in flat areas near communities, the garden yields produce in one to two years, and
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while cassavaannot be growrafter two years, bananas remain viable for a long time. Every two
years, a newbai kuingarden is cleared. Men typically prepare the clearing and sow most of the
seeds while women focus on cultivation and harvesting. New gardens are prepared every year
between June and October. Sites are chosen along the steep ridges of hills, within half an hour's
walk of the village. The flat valley floor is preferred as it hasvegstation density and is easier to

clear(personal commuriation)

The Cashinahua people ritisithe swidden clearing and planting of crops. Before planting, the
terrain is slashed and burnt, both activities being undertakgra group of men. The swidden
clearance is a direct confrontation with tlyeixing spirit of the forest, explaining why the process

is accompanied by war cries and the men paint themselves with annatto (red is the colour of the
forest yuxin). While the men set fire to the swidden and yelith their faces painted redabout

one hundred metres awaye women sing to theuxinfor the latter to give them a strong fire and

anabundance of crops. Afterwards a collective meal is offered with abundant(featou 1991

Once the field is cleared, planting commences with the irstingof cassavaatsa). Following
this, the next stage is the planting of plantains and bandmesi), and sachapapaya), whichis
sown around the perimeter of hetre diameter circular pits. Maize is then planted within these
circles, colloquially referred to as 'nests’, to facilitate mutual support between the plants. Finally, in
August or September, corrdke is sown as the last crop in tihai kuingarden. One to two rows

of sugar canetgisumg Saccharum officinarurh. are planted along thedges to demarcate the
garden.Sveet potato kadi) IpomeaSpp. is planted in the centre dfai kuinwithout the use of
support sticksand its sprawling growth covers the soil and helps prevent weed growth. The
Cashinahua also cultivate other food plants inbaékuingarden, such asanthosomaspp.(yubin),

D. trifida (niya yuxq, Carica papaya. padan), andC maxima(nixi badar). Indigenous tubers used

for food are typically not cultivated but rather collected freely from nearby forest®ong these

are Calathea allouigAubl.) Lindl. Pachyrhizus tuberosuysam.) SprengCanna eduliKer., and
palm heart (various Araceae species) when availablielibai kuingarden, commonly cultivated
condiments include gingexigda Zingiber officinaleRoscoe, peppery(txi) Capsicum chinense
Jacg., and annattonfaxe Bixa orellanal. Non-edible plants cultivated in théai kuingarden
includeLonchocarpuspp. (known locally as barbascosika) andClibadium sylvestr@Aubl.) Baill.
(known as huaca quui kamg, which are used as fish poisons within the community. The garden

also features varias types of cotton and tobaccdyme).
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Hene kexa bas a riverside garden which yields crops for a short period of eight to nine months.
Followingthe growingseason, the area is prone to floodingowever, the same land can be
cultivated annually as long as the ravine remains intact and regularly fertilised with alluvial water.
Thisgarden is usetly womento cultivate a variety of legumesfter whichcassavadtsa) is sow.

It is considered appropriate to sow corn (in May or June) when the first leaves of cassava sprout.
TheCashinahua people sow pumpKimixi badg) in addition to cornTama baimashi baipatches,

also known as peanut patches, are planted on sandbars along the Curanja River or its tributaries.
Tamabai gardens are cleared of vegetation cover as soon as the floods recede at the end of the
rainy season, typically in May or June. Watermelon and squash are planted along the patch edges.
Cassava or maize is pladtintermittently at the edges and back of gardens, or as a boundary
betweenthe gardens oflifferent families.Hunu baj which are small garden plots cleared from
virgin forests or along rivers, are used to supplemuaaitkuin Hunu baican be created during any

time of the year, but they are typically made in the rainy season, when trees and brush do not burn
well, making thenhidden(hunu), in contrast tdbai kuin which are openly visible#ba). A clearing

is usually created by Bne man In the hunu bai people solely cultivate maize, occasionally
supplemented by cassava. After the harvest, the fields are permitted to revert to forest without any
weeding (this section is based on personal communication with community members from the

studiedvillages.

As agriculturalists, the settlement patterns of the Cashinahua were traditionally-gemmianent.

Villages were typically occupied for four to six years after which new gardens were prepared in
another area. By the time the gardens in the new village bdgaproduce, the Cashinahua had

FdzZA t & 200dzLIASR GKS ySg aAiSed ¢KAA NBadzZ §SR Ay |
Envirg and Curanjaivers, across what are now the borders of Peru and B(@zdham 2001;

Kensinger 1995)Vith the granting of land titles to most Cashinahua villages along the Curanja River

and the establishment of schools by the government within these communttiestraditional

movement is now confined solely to these titled areas. Until recently, the Cashinahuaaletiest

exclusivelyon locally sourced materials for their daily needs. Recent introductions of foreign goods

and techniques have caused only minor modifications to the traditional subsistence patterns

(Kensinger 1998)

2.8.3. Cashinahubeliefsandthe concept ofyuxin

The quest for understanding the universe and its inhabitants is universal to all human societies.

Indigenous Amazonian cosmologies stem from the concept of multiple and permeable spheres of
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reality, without imposing limits between nature and society, humans and animals, and the sacred
and the profane, which contrastsith typical Western traditiongKeifenheim 1999)Kensinger
(1998)states that one of the ancestral beliefs with which the Cashinahua explain the world refers
to the existence of two fundamental aspects: the visible or material side and the invisible side. The
visible world is the domain of human beings and all othéndj\things, while the invisible world is

the domain of spiritsyuxin that are impossible to see except in dreams and through hallucinogenic
experiences. In Cashinahua cosmology, there exist distinct worlds and spheres within each one.
Their animistic pepective of the universe posits that every material thing or subject has a spiritual
equivalent calledyuxin (Graham 2001; Kensinger 1995; Langdod Garnelo 2017)Indigenous
people must orgaze their lives with theguardian beings of nature according to specific rules, and
their survival is based on dynamic communication and a harmonious balance between the
inhabitants of different realms. The concept is closely linked to Cashinahua traditions and beliefs
regarding lealth, illness and diseaseThesebeliefs and practices cannot be separated from the
parallel spirit world, which closely overlays the visible, physical wi@tdham 2001)Most rural
cultures do not hold the view that disease and death have an organic or physica) clueethe

spirit world is the source of both. The use of medicinal plants in the study area is highlgeituali

i.e., associated with various kinds of beliefs or with magical or religious practices, as is likely the
case in all rural culture@Bussmanret al. 2010; Graham 2001; Jauregui et al. 20QQye crucial
element of Indigenous ethnobotanical practices is the concept that plants serve numerous
functions simultaneously, including medical, social, cultural, pharmacodypamisymbolic roles.
These roles fluctuate significantly over space and time and experience frequent interrelations.
Ethnobotanical interactions in all their aspects reveal significant information about wider ecological

and social processéflexiades 1999)

How the Cashinahua view the body as an entity that is continually created out of the environment
by external agents is illustrated in McCallugi'896)article. The Cashinahua body is not considered

to grow naturally; it is brought into existence and 'made to grow' through external intervention, as
an individual entity that is constituted in indigenous terms, 'growr¥ through knowledge.
Knowledge isransmitted through controlled contact with various aspects of the environment,
including material, verbal, and occasionally spiritual forihis passed down from person to person

and is therefore socially embedded with connotations of gender, kinshgbnaorality.McCallum's

text describes the acquisition and integration of knowledge into the body and its organs in
Cashinahua epistemology. The concept of embodied knowledge is based on the relationship

between a person's spirit, particularly the 'spirit of the bo@yuda yuxip, and their physical,
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mental, and emotional facultieshe body is the site of convergence of social and supernatural
processes, and it is shaped by others through various means such as diet, abstinence, medicine,
body painting, baptismal rituals and formal education. The Cashinahua perceive this process as
fundamental to their kinship and relationships. They refer to it as 'making gyonwig wu), which
involves the use of specific plant 'medicinegay) to cure and treat the body. The Cashinahua
believe that knowledge and ehbody are so closely intertwined that any disruption to one can have
significant consequences for the other. Insight into thierdependency between knowledge and

the body in Cashinahua thought and practice will deepen our understanding of how these people
view illness and curing. It is only when the relationship between knowledge and the body is clear,
according to McCalluril996) that these 'medical’ issues become accessible in this ethnographic

context.

The Cashinahua believe that a person is made up of a body and five spirits. The most powerful
spirits are the Eye Spiribédu yuxih and the Shadow Spiriyym baka yuxi) both of which play

an important role in the realm of perception and knowledge, the former being closely associated
with spirituality and supernatural realities, and the latter with all kinds of physical knowledge and
experience. Both spirits survive after ploaideath and are able to interfere in the affairs of the
living(Keifenheim 1999)informal interviews with healers and their patients revealed a widespread
belief in the spiritual and magical origin of diseases. According to different au@oabam 2001
Bussmann et al. 201@lexiades 1999 uziatelli et al. 20%QJauregui et al. 2011jhe majority of

native Amazonian people believe that ancestral wrath, sorcaryan attack by a spirit are the
causes of sickness and misfortune. According to Sol{2ek#4) they frequently point to strained

social relationships. Because specific ailments are perceived only as the result of acts of spiritual
3Sydasz GKS KSNblFfAata Ay 2dNJ addzRé AyaradsSRr

without regard to heir status.

The quest for knowledge of these elusive dimensions is at the heart of the religious experience of
Amazonian Indigenous peoples, both at a personal and a communal level. This experience is
accessed through dreaming, the ingestion of psychotropic or psyiceslibstances, or through a
series of practicesnvolving prolonged fasting that have a similar result. In the case of the
Cashinahua, it is most commonly achieved through the ingestionix@fpae also known as
ayahuascaor by inhaling a snuff madeofn local tobaccalumepowder mixed with the ashesf

Cecropiasp. leaves, which is believed to separate the spirit from the i{bdgrou 1991
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The Cashinahua interact with spirits consistengiyher consciously or unconscioustyhen they
associate with nature and with each oth@ensinger 1995)n their ceremonies and through the
ingestion ofnixi pae the sacred spiritual brew, the Cashinahua peqgpiavidea ritual framework

for their correspondence with the universe wfixin The Cashinahua drirdlyahuascao find out

about things, people, and events removed from thé@mtime or potentially space, which could
influence either society as a whole or its individual members. It issaisasionallytilised to obtain
information about the reason for a disease tHzdsnot reacted tohuni dauyamedicines. The
Cashinahua engage in a collective practice of consuming ayahuasca, which is regarded as the
preserve of shamans in many native Amazonian grgupgrou 199\ Nixi paecan be consumed

by any initiated male, but it is never consumed by a single indivalaak

2.8.4. KatxaNawaa fertility celebrationand NixpuPimaa initiation ritual

In the 1960s, missionaries established fiist Cashinahua schools in the Purus region of Pasu,
well ascreated bilingual educational resources abyaproduct of the ongoing New Testament
translation work.By the 1980s, the Cashinahua group's essential rituals, which traditionally
conveyed th& sociccultural history to future generations and fostered social cohesioid{nand

Nixpu Pimaainitiation ritual), hadbeen abandonedCurrently, theNixpu Pimaaitual hasbeen
transformed from a communal celebration to a mostly private ev&éheKatxa Nawaaitual, also
known as Mariri, is the sole surviving ceremony amiti&t cultural influences from external
sources. Celebrated by the Cashinahua community, it represents a perpetually renewed alliance
between allies and highlights the group's umégconnection with nature, specifically focused on
the concept of fertility. The biocentric perspective is exemplified by the interdependence of human
fertility and that of plants, as evidenced in the ritualkatxa NawaaAdditionally, the presence of
yuxins supernatural forest beings that require respect and invocation through ritual, serves as

another manifestatior{Reiterand Camargo 2022)

In numerous Amerindian cosmologies, teeth are viewed as the source of vifdityuch, ¢eth
blackening has long been an essential part of the ritual and ceremonial-upaké all adult
Cashinahua men and women, along with body painting and dtgling (for men). The ritual of
blackening the emerging adult teeth of boys and girls who have already shed thejramilk
deciduousteeth is the central event in the rite of passage caligpuPimag which translates as
dmaking (them) eahixpLE (the teeth-blackening sprouts of some speciegbe). It is a custom of
valuinga child@ name, and the nocess involves herbal bathing. The first tooth blackening is still

regarded asa significant passagéom childhoodinto adolescence(Lagrou 1996) Applying

23



blackening sap frommixpuplants to the teeth isalsostill considered important to prevent tooth

decay.

2.8.5. Cashinahuaoncepts of health and disease

TheWHO andhe PAHO have acknowledged that health is impacted by cosmovision, a collection
of elements that shape how various cultures perceive reality, acquire knowledge, and understand
their position in the world. This set forms the foundation for various beliefs,egalpractices,
communication methods, and behau® ® CdzNI KSNY2NB X Ald &Kl LISa AyF
other individuals, society, nature, and spiritual entitielsikewise, ti also influences the
interpretation of illness, individual and group experiences, and chosen therapeutic praWtieks

2007). It is suggested that the intercultural approach to health and iliness for Indigenous peoples
requires an openness towards their worldviews. Health is primarily influenced by the balance
between individuals and groups, according to certain values andviairal norms andtherefore

the framework of Indigenous perspectives can aid in comprehending their unique experiences of
health and illness. From this viewpoint, the PAHO and the WHO acknowledgth¢hhealth
concepts oimost Indigenous peoples are-athcompassing, signifying evelnanging relationships
shared by individuals (physical, mental, spiritual, and emotional) and communities (political,
economic, culturgland social), andhat the natural and social elements are interconnected and
indivisible. It is suggested that angihyg the health status of Indigenous peoples demands
comprehension of the significance of the heatlisease complex ithesepopulatiors, considering
several alternative viewpoint@8haumiket al.2018) In most cases, this analysis goes beyond the
biomedical field into a broadearenathat primarily involves the social, economic, political, and

historical sciences.

It is recognised that the traditional medical systems employed by Indigenous communities are not
inflexible or impenetrable. In theaseof the peopleof Purus their theories and methods have been

advanced by the concepts provided by other Indigenous groups within the region pertaining to
aetiology, specialists, and treatments. Furthermore, the health servipewided by both

missionaries and state health services have played a role in this progression. Numerous epidemics

in the past seventy years hav@sificantly impacted these populations and weakened Indigenous
traditional medical systems. Factors involved in this trend include the disappearance of specialists,

lack of confidence in their own resources, and evasggtin challenging the foundations of
indigenous theories of diseagea A Y A 4 1 SNA 2 RS . {iehlth dai illngsS are dul®iislly H 1 m P

mediated experiences perpetuated through a system of symbols that establishes a structure for
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framing and comprehending these phenomena. Indigenous people do not view health and illness
as purely biological or physiological entities; rather, they represent primarily -sottiaral
processes and secondarily, physiological processes, as their gtipn occurs within a cultural

and social contexfLangdonand Garnelo 2017) The frustrations and conflicts experienced by
medical personnel working in Indigenous areas, such as Purus Province, are likely caused by a lack

of proper understanding of this phenomendéna A Yy A 4G SNA 2 RS .{ I f dzZR RSt t SN
2.8.6. Cashinahua medicine and medicine men

The following overview of the Cashinahua medical syqi€emsinger 1974)resents an objective
account of the period from 1955 to 1968, during which Kenneth Kensinger lived and collaborated
with the Cashinahua of the Curanja River. The review is intended to aid our understanding of the

status of medicinal plant use in this etila group.

The termpeidenotes a leaf in thélantxa Kuitanguage whiledaurefers to medicine in general or
‘plants with powet, which can be medicinal, toxior psychoactiveWestern medicines introduced

by traders and missionaries well aCashinahua traditional ornamentsr kene worn for rituals

and festive occasions are also included indhacategory Pei day or leaf medicineincludesmost

plants used by Cashinahua herbalisiad thusthis term is employed to refer to their traditional
herbal medicine. The Cashinahua divide medicines into two main categodas: bata which
means 'sweet medicine’, ardhu muka which means 'bitter medicindDau batais associated with

the title hunidauya'man of sweet medicine', which means 'herbal{#ensinger 1995)The term
dauyais also used to designate a poisoner and, in contemporary usage, a biomedical doctor
(Kensinger 1974ywho is qualified to treat illnesses that are considered natural. Mhei dauya
herbalist rarely treats the patient personallRather, m request, he will gather the appropriate
herbs in the wilderness and present them to the person making the request, along with instructions
on how to use them. The patient then follows the instructions for treatment. In most cases, the
specialisation of &uni mukayashaman) does not overlap with that ohani dauya an herbalist.

The learning experience differs grgabletween the two vocations. To leahuini dauya one must
undertake an apprenticeship with another plant special@std requires a good memory, keen
perception and a desire to serve. The shaman's method of learning varézglyfrom that of the
herbalist. Thehuni mukayais known as the 'man with the bitter medicinelnd te is a shaman,
diviner, sorcererand prophet.Muka dauis an undefineddeep quality that thehuni mukayais
moved by, which is received from spiritsthe most common way of transforming into a trained

professional. Théuni mulayanegotiates between the human and nénuman worldgKensinger
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1995) He gains knowledge by communicating with his spirit relativesings who live in non
human worlds Huni mukayaas a shaman is called upon when the treatmenhwoifi dauyadoes

not result in a cure and is therefore thought to be caused by spirits.

This was the reality of the Cashinahua people until they encountered the outside Waridgthe
postcontact measles epidemics, the l&stni mukayadied, which is whynukahealing is no longer
practiced today. The medicine of theini dauyacontinues to provide cures for many ailments,
althoughthis system of medicindas alsobeen affected by increased contact with the outside
world (Graham 2001; Kensinger 199B)ants used to alter personal physical aroma, plants used to
control or change human behavics or perceptions, and 'plants with power' (such as toxic and
psychotropic plants or plantdhat provide protection) are all included in th#au category. It is
similar to the Shipibo (another Panoan group prevailing in Ucayali region) perceptioaoof
(Tournon 20086)

There are two possible types of illnesses that are thought to be natural in origin: those that the
patient "has",haya such as fungi, sores, swellings, dysentery, and boils; and those that the patient
"feels’, tenei, or "is', such as pain, nausea, laziness, sleeplessness, failure in hunting, anger,

selfishness, and feelings of personal inadequ&®nsinger 1974)

The Cashinahua consider each symptom to be a separate disease and give it its own name. The
name describes the appearance of the disease, the physical sensation it causes, its,locéson
natural cause. For each disease (symptom) a single medicine or class of medicines is used as a
treatment. Each plant has a hame, which reflects the type of disease for which it is a remedy, or a
specific physical or therapeutic quality of the actual species. Most plants are used for general
treatment, although some arspecific to a disease. According to Kensifig@®5) the Cashinahua

view medicine as an essential part of their way of thinking and actinghe botanical realm,
Cashinahua herbalists are highly skilled observersever,to identify plants, they seem to rely

more on smell, tasteand tactile evaluation than on purely visual cl& aham 2001)
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3. Rationale of research
3.1.Ethnobotany

OtGKy202GFye A& RSTAYSR I a aiGKS addzRe ZFrd RANBOI
1994) The power of ethnobiology and ethnobotany lies in their aptitude to integrate numerous
viewpoints on the connections between humans and nature. Drawing on a range of interdisciplinary
fields, including archaeology, geography, plant/animal systematigsulption biology, ecology,
mathematical biology, cultural anthropology, sociology, ethnography, pharmacology, nutrition,
conservation, and sustainable developmethg disciplinesof ethnobiology and ethnobotangffer

a comprehensive approach to understamgl the complex and dynamic interactions between
humans and the natural world. This interdisciplinary approach not only enhances our intellectual
comprehension, but also has extensive implications for practical applications linked to conservation
and sustaability (ISE 2006)The strong links between biological and cultural diversity within
ethnobotany make it an effective approadbr addressing various global challenges facing the
world's population. These concerm®nsistof topics such as sustenance security, biodiversity

preservation, temperaire change mininsation, and human healtfGaoue et al. 2017)

3.1.1. Current trends in ethnobotanical research

Because ethnobiology and ethnobotany are concerned with the dynamic interactions between
humans and the natural world, these fields of study are constantly evolving and expanding,
becoming increasingly complex, multifaceteahd diverse(Alexiades 2003)Ethnobotany is a
rapidly growing science, attracting researchers from a wide range of academic backgrounds and
interests. It is still predominantly associated with economic botany, and is therefore used to
determine the potential economic value of variguiants(ldu 2009) From a scientific point of view,
research has moved from simple inventories, for example mainly medicinal plants, to detailed
guantitative studies, often focusing on all useful plants. Measuring the significance of plants and
vegetation to individual®r communitiess a core aspect of quantitative ethnobotany. An index is

a prevalent approach to quantifying otherwise qualitative data in the biological and social sciences
(Hoffmanand Gallaher 2007)Ethnobotanists utilize Relative Cultural Importance (RCI) indices, like
the "use values" established Brance et al(1987)and (Phillipsand Gentry 1993)to calculate a
value per folk or biological plant taxon. These methodsydald information that is suitable for

testing hypotheses, statistical validation, and comparative analisifmanand Gallaher 2007)
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In recent decades, the focus of ethnobotanical studies and the involvement of local stakeholders
have changed considerablilore importantly, however, research has finally moved away from
colonialstyle research to modern ethnobotany based on the principles of the Nagoya Protocol. This
is of great significance to the ethnobiological community. However, these changes have not been
the same in all Latin American countries, and there are great regional differé@assmanrand
Sharon 2015)The 1992 Convention on Biological Diversity (CBD) mandates commercial users of
traditional knowledge to sharprofits with holders and their communities in an equitable manner
(Dutfield 2010)

3.1.2. Indigenous knowledge systems research

Indigenous knowledge systems and biological expertise passed down through generations have
significantly contributed to the study of Amazonian biodiversity. The transfer of this traditional
knowledge to tropical biologists is reliant on the holders' calitghio translate it in a way that
allows for its inclusion in their experimental framework. This poses a fundamental challenge for
ethnobiology: to recogise the interdisciplinary nature of the subject and identify successful
approaches for integrating valuating and coherently synthesing different perspective@Graham

2003) The use oftcientific knowledge about biological resources for human-ieithg requires

data on socieeconomic aspects, environmental impacty biodiversity conservation. Mixed
methods research, combining both quantitative and qualitative methods, is a growing trend in the
social and human sciences worldwide. It is a research approach thavdeed in the social,
behavioural, and health sciences where researchers gather, analys® integrate both
guantitative and qualitative data in a single study or a kggn program of inquiry to address their
research questions. Using a combination of quantitative and qualitative data aids the researcher in
comprehensively understanding research questi¢g@seswell 2013)A contemporary scientific
approach to examining ethnobotany involves precision of facts, statistical validation of information,
and numerical or sermumerical scrutiny of field observations. These factors indicate the necessity

of interdisciplinary codlboration among researchers.

When comparing articles on interdisciplinary collaboration between the natural and social sciences
published between 1990 and 2014, Barthel and S@@L7 discovered that the proportion of

interdisciplinary articles is overall low, with only a slight uptick in the last decade. In collaborations
between natural and social sciences, economists typically represent the social sciences.

Additionally, Barthel an&eidl(2017) found that periodicals containing interdisciplinary research
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had lower impact factors than mondisciplinary counterparts, with interdisciplinary articles

receiving fewer citations.

3.1.2. Emic versus etic perspectives in the context of this thesis

The emic/etic distinction was created in linguistics during the 1950s as a way to identify two
complementary viewpoints for studying human language and behaviour. This idea was imported
into anthropology, where etic was used to represent the ambition talglssh an objective and
scientific approach to cultural studies, while emic aimed to understand the world from the
perspective of one's interlocutors. Emic and etic have since been appropriated as concepts by
various other disciplines and subfields withire humanities and social scienc@dostowlansky

and Rota 2020)Emic and etic are terms used in the fields of anthropology, linguistics, and related
social sciences to describe different approaches to studying and understanding cultural
phenomena, behaviours, and langua@eleppa 1986)in summary, the emic perspective focuses

on understanding a culture or phenomenon from the inside, respecting its internal meanings and
context, while the etic perspective emphsas an externalcomparative analysis that can be
applied across different cultures. Both perspectives have their advantages, and researchers
frequently employ a combination of emic and etic approaches to gain a more comprehensive

understanding of cultural phenomena. Theepent dissertation adopts a comparable approach.

3.2. Ethnopharmacology

Ethnopharmacology is the scientific investigation of materials, encompassing various plants,
utilised by distinct ethnic and cultural groups for medicinal purposes. It can be deemed synonymous
with the inquiry of traditional medicine@VicGonigle 2017)As a specifically designated field of
research, ethnopharmacology has a relatively shistory. The term was first used as the title of a
book on hallucinogens in 196¥his boolexamines the pharmacological properties of plants, fungi,
and other organisms used locally or traditionally as medicine or to improve health. One distinct
characteristic of this field is its consideration of the traditional and anthropological contekeof t
drug's origin. Within ethnopharmacological research, specific plaatisp have been, and in some
cases still are, substantial reservoirs of novel moleculethéodevelopment ohew allopathic drug

(Houghton 2002; Katiyar et al. 2012)
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3.3. Medicinal plant use artkde erosion oimedicinal plant knowledge

The use of plants for various ethnobotanical purposes is a common tradition in rural communities
in developing countries, particularly for human healthcare. Traditional medicine is widely used
around the world and holds increasing economic significancis. fiequently deemed the only
accessible and reasonably priced form of treatment available in developing couf@tissmann

and Sharon 2018 ! & LIS2L)X SaQ NBfAIYyOS 2y NIXAyF2NBaidaz
subsistence for native communities, diminishes and fresh prospects captivate young people, the
necessity for a more profound comprehension of the forest and its ecologicalgeisics gradually
vanishing. Additionally, the loss of practical awareness and enthusiasm for traditional ways of life
among younger generations is leadingadeclinein the use ofindigenous languages to identify
flora, fauna, insectsaand natural phenmena. The collection of medicinal plants, hunting, fishing,
and attending extensive community ceremonies are diminishing in signifiqkecesinger 1995)

This broad spectrum of Amazonian culture, developed over centuries through the understanding,
use and protection of the rainforest, is changing irrevocably. Knowledge and practices passed down
from generation to generation are disappearing along with the forest. Few people have gained as
comprehensive an understanding of the physical and chemical eptiep of their plant
environment as the Indigenous groups of South America. It is unfortunate that with the gradual
disappearance of the tropical rainfotesnany Indigenous cultures and their respective knowledge
are beinglost at a rate that may exceed scientific capacity to document and record important
ancestral traditions, knowledgeand interrelatiors with the natural world, including medicinal
plants(Graham 2001)Thereforg there is an urgent need for research atigk documentation of

medicinal plants and their traditional use in human healthcare in undsearched areas.

3.4. Peruvian medicinal plants

Peru boasts a rich biodiversity and millennia of traditional healing practices. The country's flora has
long been employed by traditional practitioners to cure ailments, and many of the same plants are
still used today. Traditional medicine remains poputaPeru due to the limited accessWestern
medicineand its resources available to large numbers of the populaiiBnssmanrand Sharon

2010) Medicinal plants represent a significant element of Peruvian traditional medicine, which
reflects preColumbian cultures. The pottery of numerous firea and Inca civilizations portrayed

the use of plants tdreat physical and spiritual illnesses, as illustrated by colonial chronicles. To this
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day, plants remain the foremost choice for medical consultation and treatment in(Recok et al.
2016)

Reports on the number of medicinal species in Peru vary from the nearly 3,000 species mentioned
by Mostacero et al(Mostaceroet al. 2011)to the 1,100 species described Bgapitoand Sung
(2004) Antonio Brack Eg@1999) after a comprehensive collection of available information,
ascertained that almost 5,000 plants are exploited in Peru for 49 urpgugoses including the

therapeutic applications of some 1,400 species

A special contribution from traditional Peruvian medicine to world pharmacotherapy is the alkaloid
guinine. Originally, Indigenous people in Peru used cinchGmeckiona officinalis) bark extract to
reduce fever. Quinine, an alkaloid found in the bark of the cinchona tree, became an essential
antimalarial drug that has made an exceptionally significant contribution to world
pharmacotherapy(Rengifo 2000)Additionally, the balsam of Perbgroxylon balsamumhas

played a pivotal role in wound treatment on a global s¢hleck et al. 2016)

According Lock et a(2016)the most researched Peruvian medicinal plants &mallanthus
sonchifoliugPoepp.) H.Ral{yacon),Croton lechlera Nf f ®! NA ® 0 adragah’dlBood,S RNJ 3
and Uncaria tomentosdWilld. ex Schult.) DQJ/ guianensigAubl.) J.F.Gmel, known as cat's claw

in Englishyilcacorain Quechuaanddz3 I R $ Sgghhisih.?

Smallanthussonchifolius known as yacors a medicinal plant from the Asteraceae fanmigturally

found in Ecuador, Colombia, and Petinat has been used in traditional folk medicifar its
outstanding nutritional and therapeutic benefigénce preHispanic time$Egg 1999)The roots are
utilised to rehydrate the body due to its highater content,as well agprevent fatigue, cramps,
rickets, and liver conditions. In the north of Peru, it is traditionally consumed before golmggto

to delay aging. Moreover, yacon roots have been suggested to have potential health benefits such
as alleviating constipation, reducing high blood pressarsl preventing colon cancer. The roots

are also believed to possess antimicrobial and antiparasitic properties attributable to their
oligosaccharide content. It important to note that oligosaccharides are the main constituent of
yacon roots, making up an estimated-30% of the dried roobiomasgLock et al. 201)6Recently,

there has been renewed interest in yacon owing to its numerous health benefits to humans. The
roots and leaves o8 sonchifoliushave been used to alleviate symptoms of diabetes, digestive
issues, and renal disorders. A chemical analysis of the aqueous yacon leaf extract has identified the
presence of the sesquiterpene lactone enhydrin and the dimer enhydrofolin as the primary

compounds, as well as phenolic compourfiioreira Szokalo et al. 2022dditionally, these leaves
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exhibit potent antioxidant activityYuan et al. 2022)The leaves aralsoedible and contain high
levels of protein (ranging from 117% in dry form). Yacon tuber roots are highly esteemed as a
food and sugar alternative, with significant potentialthre pharmacologyindustry to produce
inulin, a fructose polymeras yacon contains the highest percentage of inulin (up to 20%) of any
plant in its roots. Inulin and fructose are wsllited for individuals with diabetes. Yacon leaves are

also medicinally valued, as a warm comprésslleviate rheumatic and muscular pdiegg 1999)

From the genusCroton family Euphorbiaceae, the most widely utéd plant in traditional
Amazonian medicine iSroton lechleriThis tree contains a red latex that has beengatilifor ages

by Indigenous people to treat wounds, fractures, postpartum bleedindstomach and intestinal
ulcers,as well ago alleviate rheumatic swelling. It is also used to treat leucorrhoea, gonorrhoea,
malaria, and tumours, as a vaginal antiseptic, and for its contraceptive propeftsgy 1999;
Rengifo 2000)The sap of dragon's blood serves in folk medicine as a siegtrantiinflammatory,

and anticancer agent. Research has confirmed its mutagenic and antioxidant actjizitiess e
Lopes et al. 2004 he latex oC. lechleris abundant in the alkaloid taspine, possessing medicinal
properties, as well as oligomeric proanthocyanidins-38®, which exhibit a vast spectrum of
activity against different respiratory syncytial viruses (RSV). It is worth mentioning that thirty
alkaloids have been isolated from the ger@r®ton includingpyridone, indole aportine, quinoline,
sinoacutine, sparciflorine, along with benzoic acid, pigments, tapaims$ other compound$Egg
1999) C. lechlerdisplays immunomodulatory activity and exhilsiinhibitory activity on both CP

and AP of the complement system. It should be noted that taspine cannot be solely responsible for
these activities, and other constituents, probably including proanthocyanidins, may play a role
(Risco et al. 2003)

Uncaria tomentosaand U. guianensiare vines highly valued for their medicinal properties by
native and mestizo communities in the Amazon. Additionadligy are Peru's most extensively
traded medicinal plarg, and their export is important for the agricultural econonof Peru(Egg
1999) The stem bark contains alkaloids, glycosidesd isopentane compounds. Cat's claw
alkaloids stimulate phagocytosis, have a positive action on the reticuloendothelial system,
stimulate the immune system, have aintflammatory action, and inhibit viruses, among other
benefits. The bark and roatf U. tomentosaare widely used by the Amazonian population as an
anticarcinogenic and anthflammatory agent, for the treatment of arthritigenereal diseaseand
shakebites, as anaphrodisia¢ and its leaves are used to combat meas{Egg 1999)Uncaria

guianensisknown by the same vernacular name, has similar uses.
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Traditional medicine, an important representation of the ancestral knowledge of Amazonian
peoples, utilises numerous plant species for treating ailments and other syndi@teagifo 2000)

In the primary stages of the initiation and training of traditional medicine in Amazonian societies
living in eastern and central Peru, a particular range of flora is U$egbe plants, known gslantas
maestra$ (master plant$, help traditional medicine initiates to acquire sacred knowledge,

understand traditional healing practiceend use plantfor healing(Jauregui et al. 2011)

3.4.1.'Plantas maestrasa culturally significant species from the Peruvian Amazon

Thesmallgroup of plants, commonly referred to gdantas maestrasplay an important role in the
training and apprenticeship procedures of traditional Amazonian herbal medicine, as reported by
various scholargJauregui et al. 2011; Schultesd Raffauf 1990; Tournon 2006All these plants

are considered to have medicinal and magical propertiesvever,they do not necessarily have to
have a psychotropic or psychoactive effect. Rather, their use during the initiation process
contributes to cultural continuity, establishing Indigenous medical practices within their own
cosmologies and environment, and fostagisocial coherence among local Indigenous communities
(Jauregui et al. 2011)Tobacco Nicotiana rustica and ayahuasca, a brew concocted from
Banisteriopsis caapind Psychotria viridisare regarded as the most crucial and potent species in
the cosmovision of Amazonian Indigenous peoples and are always present in medical practice
(Jauregui et al. 2011Ayahuasca onixi paein Hantxa Kuinis an entheogen beverage that is
unmistakable in the ethnomedicine and shamanism of native Amazonian egnoigs. It is
prepared from the stalks of several lianas of the geBasisteriopsisaand the leaves of a shrub
identified as a member of the gen®sychotrigkawa). Chemical analysis indicates that the active
compounds ofBanisteriopsisare the i -carboline alkaloids harmin and harmaljnehile that of
Psychotrias N,Ndimethyltryptamine (DMT{Malhi et al. 2014) The unique pharmacology of the
mixture depends on the oral activity of the vision inducing agent, DMT, which results from inhibition
2F Y2y 21 YAY S 2 Earivling dkaldids. MAG is thedenziyme that normally degrades
DMT in the liver and gyCallaway et al. 1999)

Tobacco is regarded as a powerful master plant that was originally cultivatdddiyenous
societies in Central and South America ov@08 years ago. The plant was considered sacred and
utilised for medicinal purposes and spiritual communicat@md itstill plays a significant roteday

in various tribal ceremonies and rituglSchultesand Raffauf 199Q)Therefore,understanding the
cultural significance of tobacco in these communities is crucialefgpecting their traditions and

values.The negative connotatioaf tobacco in contemporary society entails the risk of mistakenly
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considering this extraordinary medicinal plant a plague that needs to be eradicated. This
stigmatiation results from modermVS 2 4 SNY SNEQ A Iy 2N} yOS sedasealzi (KS
this plant, which from time immemorial has been considered sacred throughout the Americas.
TobaccoN. rustica,commonly known as mapacho dumein Hantxa Kuirand romein Shipibe

Conibo, is regarded as one of the oldest and most potent plants by Indigenous communities
(Jauregui et al. 2011Pecoctions of thevhole plant are utilsed to remedy skin infections and aid

in managing scabies and itchinegspoultice of fresh leaves is an option ftre treatment of
headaches, whereas chewing the plant is a customary remedy for alleviating tootfRehgifo

2000) Additionallyampiri, name given to the tar produced by the final combustion of tobacco, has
lethal effects on larvae when applied topicalgnd thus itis used to treat myiasis and even
snakebites. The word ampi meabsth d YSRA QA §IS2 A 42 YV € ® fundiéh ofLteR Y I NEB
tobacco plant's use, according to many Amazonian cultures, is to cleanse patients of the negative
energies accumulated throughout their lifetime, both physically and spiritually. The plant provides
protection, strengthens, and instructs initiates on how uee it for various healing purposes
through visions and dream@auregui et al. 2011Pharmacological studies have highlighted the
potential of nicotine in the prevention of neurologiaiteases such as Alzheimer's &atkinson's

(LiuandZhao 2004)

Another significant contribution to modern pharmacopoeiad specifically to anaesthesiologg,

the coca plantErythroxylum cocham). Cocaine initially extracted from the plant in 1859, later led

to the development of local anaesthetics like lidocaiftee coca plant holds immense cultural and
historical significance in Peru and other Andean nations. The initial cultivation asatiatiliof the

coca leaf in the regiohavebeen traced back to 700 B.C., but recent discoveries in Ecuador suggest
human usagdor over 5,000 years. Indigenous communities have grown angadtithis plant for
centuries as a customary plant for medicinalalistic, and stimulabn purposes and it remains a
crucial aspect of Peru's economy and culture. Chewing coca leaves is a widespread practice among
Andean communities to alleviate the effects of altitude sickness amideidea sense of physical
endurance and overall wellness. It is well known tEaythroxylumplants are rich in tropane
alkaloids, andhe representative member cocaine shovesnarkable activity inthe human central
nervous systenfLv et al. 2022)Among the differenErythroxylunspeciesk. cocdas the greatest
concentration of cocaine alkaloid in its leaves, ranging frorlB% by weightVan DykendByck

1982) This alkaloid produces an aesthetic effect on mucous membranes. Following various
experimental studies on cocaine, Viennese ophthalmologist Carl Koller conducted the first

operation using cocaine as a locakasthetic on a patient witlglaucoma in 1884. After Koller's
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discoveryof cocaine's local aesthetic properties, its use quickly spread. However, due to its
administration in high concentrations, practitioners subsequently began to report alarming side
effects. Several researchers are credited with having improved the safety of cocaine iofilirati

medicine(CalatayucandD 2 Y1 + £t ST HAno 0O

3.4.2. Peruvian and Amazonian pharmacologically important species

Peru is ranked fifth globally fahe number of plant species known for themedicinalproperties

that are utilised by the population(Egg 1999)In all tropical regions, including the Amazon,
medicinal plants play an important role in the health care of rural populations. Moreover, they offer
a plethora of biologically active compounds for producing new pharmaceuticals. To date, only a
small fracton of the great number of medicinal plants found in the Amazon rainforest have
undergone research for their chemical composition and potential medicinal prop¢Buogs 1999
Nevertheless, the plants that have been studied have already provided numérpetant
medicines.This indicates a hopeful direction for potential findings, whilst also emphasising the
hazard of diminishing biodiversity due to the worldwide destruction of rainforests and the possible

extinction ofundocumentedspecieqldu 2009)

ThePeruvian Amazofiora contains an extensive reserve of phytotherapeutic resources, making it
one of the largest in the world. However, the potential of Peruvian natural products (NPs) remains
underexploited since most of these useful native species can be domesticatesbroF
domesticated(Lock et al. 2016)Moreover, the amount and nature of experimental evidence
published on active natural products are still limitgsonzalesand Valerio 2006)and most of the
current studieshavereported crude medicinal activities, while potentially active natural products

have been isolated only from a few numbers of plgitassmann 2013)

According torecent data published in the Peruvian Natural Products Database (PNPD) for in silico
drug screeningBarazordaCcahuana et al. 2023je genera with the most active compounds are
Uncaria (10.71%),Lepidium(10%),Copaifera(5.71%),Coffea (5.36%),Plukenetia(5%), Croton
Minthostachys Smallanthusand Solanum(all 4.64%)Abuta (3.93%), and EqgisetumMansog and
Schinugall 3.57% (Newmanand Cragg 2020)

Maca LepidiummeyeniiWalp.) is a high Andean herb that was domesticated and widely cultivated
in pre-Hispanic times for its edible and medicinal root. It waeviously assumed that
glucosinolates, macamides, macaenes, and alkaleéie the main bioactive components of maca.

However, ecently, a series of novel thiohydantoitimat generally exhibit a variety of activities have
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been isolated from maca. Interestingly, thiohydantoins from maca are the first type of
thiohydantoin derivatives to be found from a natural source and may contribute to some significant
effects of macgHuangand Qiu 2018) Schinus molle., known in Peru as molle or false pepper, is

a tree that grows primarily in the subtropical biom&he essential leaf oils & molle were
characterised by a high percentage of sesquiterpene and monoterpene hydrocarbons. These results
are of ecological and economic importanceSagnollds a promising species in the pharmaceutical,

cosmetic and chemical industriegSantos et al. 2009)

Copaifera pauperéHerzog) Dwyer is a tree found in the lowlands of Amazevtiech isknown as
copaiba. Copaiba oleoresin, extracted from the trunk of the tree, contains about 24 sesquiterpene
hydrocarbons and various diterpenes, resin acids such as elacic, copaibic, essential oils, tyrpentine
and a wide range of acid&gg 1999)Copaifera oleoresins exhibit potential antibacterial activity
and are not mutagenic, which makes them a promising sofocdevelopng novel natural food
preservatives to inhibit foodborne pathoge(zernandez et al. 2018)linthostachys molligBenth.)
Griseb. is a climbing shrubat grows primarily in the subtropical biome. It is known as poleo or
Ydz3l Ay GNYRAGAZ2YIE ' yRSIFY YSRAOAYS Ay t SNHzo
effective against the potato pathogerghytophora infestang-usarium solanaceunaherwinia
carotovora Thus, he plant is commonly used in potato and grain stores to protect products from
these pathogens. The essential aiso exhibits activity againsEhigelladysenteriag Salmonella

typhi, and E. coli.(Egg 1999) The genusMinthostachysis of significant pharmacological, and
commercial interest as essential oils algopresent in these plants. Modern pharmacology and
medicineare increasingly focusg on this genus, testing plant decoctions and extracted essential
oils for their pharmacological effectfhe @mmercial extraction othese essential o# occurs in
Argentina and PergSchmidtLebuhn 2008)Over the past three decades, chemical and biological
studies have extensively investigated the ge@atanum Previous studies on phytochemicals in
Solanumspecies have identified various compounds, including steroidal saponins, steroidal
alkaloids, terpenes, flavonoids, lignans, sterols, phenolic compounds, and coumarins, among
others. Several species within this genus have shown a diverse range of phiagnadactivities,

such as cytotoxic effects against various tumours. The biological activitkesldggen linked to
several steroidal saponins, steroidal alkaloids, and phe(¢ésindaand Zhang 2019)From a
phytopharmacological perspective, it is noteworthy to mention Peruvian speciesSékanum
sessiliflorumDunal, commonly referred to as cocqrasits pulp has elevated levels of iron and
vitamins (A, Gand niacin)whichare especially essential for women and children residing in tropical

climates like the Amazo(Egg 1999)Solanum mammosunk., native to tropical America, is

36

a (



externally administered to treat leishmaniasis and has strong antifungal, acariaidhlinsect
repellent properties. Solamargine has been shawwitro to be the most active compound &.
mammosumagainstT. mentoagrophyteand C. albicansin addition, this compound significantly
affectsP. aeruginosayocyanin production and biofilnwhich might explain the traditional use of

S. mammosunfruits to treat a variety of fungal infections and respiratory disord€abanillas et

al. 2021) The root, bark, and leaves Abuta grandifoliagMart.) Sandwith possess medicinal value,
as outlined by Brackl999) via their action as a cardiac tonic, febrifuge, anflammatory, and
anti-contractile agentand thus are obenefit inthe treatment of diabetes, malarjand typhoid.

The leaves oA. grandifoliahave aphrodisiac properties and are commonly used to treat female
sterility and faemorrhage. The present compounds comprise of alkaloids (béaylinolinic),
saponins, flavones, and tannifRengifo 2000)Equisetum giganteunh. extract is a promising
alternative for topical treatment anthe prevention of oral candidiasis and denture stomatitis. It
has shown in vitraantimicrobial activity againsEscherichia cgliStaphylococcus aureusand
Candida albicanas well as antinflammatory activity(Alavarce et al. 2015According to Vieira et

al. (2020) this species may be a therapeutically relevant resource in the treatment of diabetes and
hyperlipidaemia. A significant component foundMiansoa alliacegLam.) A. Gentry is ursolic acid,

a natural bioactive compound. This natural terpene has been demonstrated to possess cellular
protective properties impacting the lung, kidney, liver, and brain structures, anabolic properties on
skeletal muscle, and thepacity to inhibit bone density loss resulting in osteoporosis. Additionally,
it has exhibited antintrobial, antiparasitic, antinflammatory, and antioxidant propertiggaylor
2004)

Curare is a term initially attributed to an arrow poison used by native hunters in the Amazon. It is
made by boiling the roots, barand stems of different plants from the Loganiace@#&ychnoyand
MenispermaceaeGhondrodendronCurarea and Abuta) families. The curare used in the eastern
Amazon regiomsobtained from diverse species 8frychno&known topossessjuaternary alkaloids

that work to obstruct the neuromuscular junctiq€arodArtal 2012) The application of curare as

a surgical muscle relaxant emerged in 1942, inspiring the advancement of improved muscle
relaxants for surgical procedures. This progress directly resulted in the development of numerous
derivative drugs, such as-bdockers, Prozac, antidepressants, anmeatments for asthma,
Parkinson's disease, and diarrhoea. An important aspect of the scientific investigation into curare,
which began in the 1930s, was that its use as a research tool demonstrated the essential role of
chemials in transmitting messages within the brain and throughout the baglich greatly

enhanced our comprehension of physiology and brain fundiizurtfield 2010)
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3.4.3. Potential of scientifically unexplored species

Scientifically unexplored botanical species are plants that have not undergone a thorough
pharmacological or medicinal investigation, even though th@ye beerraditionally used by local

and Indigenous communities. A noteworthy percentage of medicinal substances available in the
market can be attributed to the knowledge loldigenous populations, provided that a sincere effort

is made to investigate this faf@utfield 2010) As tropical rainforests are disappearihgjigenous
cultures and their traditional knowledge are transforming rapitsfore adequatelocumentation

of this valuable knowledge concerning their ancestral practices, including mediocgsklated to

the forest (Graham 2001)Sufficient evidence indicates that the loss of traditional knowledge
results in the unavailability of a vast and invaluable inventory of intricate biological substances,
which scientists are unlikely to discover elsewhere or develop anew in the labpratoerefore, it

is necessary to support ethnoecological systems that preserve this knowledge through daily usage
and uncover more knowledg@®utfield 2010) Newman and Crag@020)of the National Cancer
Institute of the United Sates argue that the use of natural products as sources of new structures,
which may not necessarily result in the final drug entity, remains a useful strategy. In the field of
cancer research, 73% of the 155 small molecules studied since the H&4beemon-synthetic,

with 47% derived directly from or being natural products. A comprehensive empirical study
provides compelling evidence that, as prior research has suggested, "natural products play a
signifcant role in discovering leads for drug development to treat diseases in hurfidas/man
andCragg 2020)

The initial phase in any ethnobotanical research projeithin a specific cultural context is the
documentation of traditional knowledge about medicinal plar@lexiades 1996)Valuable
traditional knowledge about plants and their diverse health properties is held by indigenous

and local communities. To validate traditional claims, it is essential to determine the
ethnopharmacological potential of such unexplored species through systematic research.
Subsequently, this could result in discovering new bioactive compdiandserapeutic purposes.

In this context, the documented findings should serve as the fundamental basis for such analysis.
Within the broader field of ethniootany, unexplored botanical species have a fascinating potential
for ethnopharmacological research. As Dutfiéd®10)a G F 6 Sa GO NI RAGA2Y I 1y 2
A0FNIAY3I LRAYG Fa + a2dz2NOS 2F AyAlGAlLtT SIFRago

This thesis is a case stuadlythe traditionalbotanical knowledg®f medicinal plantsn the Ucayali

region,and specifically the remote province of Purus, home to the Cashinahua tribe. Despite the
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numerous scientific studies conducted among the Cashinahua, Whigtresulted in a significant
number of ethnographic and linguistic works, knowleadehe therapeutic applications of their
plant life remains scardgraham 2001)The only systematic ethnobotanical research dealing with
the biodiversity of PurusProvince (Graham2003) and the medicinal plants of the Peruvian
Cashinahua is the work of James G. Gra(@001) In his research on the medicinal botany of the
Cashinahua, Graham highlightthe crucialneed to document the knowledge of Cashinahua
medicinal flora and its applications. Hisoemphasised the need for extensive research to preserve
thsRAGBSNES 1y26t SRS -contsct Rapds lifdl disGopeardlFoous c@liectiveINS

memory.

The inhabitants of Purus Province are confronted witlrious health challenges, mainly of a
nutritional and infectious nature, alongside those classifietheglected tropical diseases by the
World Health Organization. Over 20 poverglated conditions afflict the population, including
shakebites, leishmaniasis, scabies, intestinal parasites, and denguéVight€r 200Y. Owing to the
province's inaccessibility coupled with little state presence leading to the lack of conventional
medical facilitiesindigenous populations in this remote tropical region depend entirely on natural
resources for their healthcare. The region's isolation means that its diverse flora and traditional
medicinal practices have been preserved and used for therapeutic purp@besCashinahua
people inhabiting this biodiversity hotspot are known to possess extensive knowledge of plant
species with radicinal and therapeutic properties, which they utilize to maintain their physical and
mental weltbeing. However, their traditional knowleddesyet to be adequately investigated.
Ethnobotanical studies are necessary to have at least a basic idea of the relative importance of the
available knowledgéGraham 200} If neither Indigenous knowledge nor biodiversity can be

conserved, then the result is a double tragedy where all will be Iqgdesiades 1996)

This study seeks to enhance the available knowledg@ashinahuanedicinal ethnobotanyvhilst

bridging significant gaps te scientific literature. It is based on recent, extensive field research
conducted on the use of medicinal plants by Cashinahua plant specialists who reside in the Curanja
River basin area of PurBsovince in the Peruvian Amazon. This research provides essential insights
into the traditional knowledge and plant diversity of the Cashinahua people, which can contribute

to the developrent of novel alternatives for healthcare and sustainable economic activities.
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3.5. Objectivesand research questions

The main objective of this thesis was to gain insight into the relationship of Cashinahua

communities with medicinal plants in the context of their biological and soaitural environment.
This led to the following research questions:

1. What plants do the Cashinahua use for medicine and how do they use them?

2. Who are the holders of medicinal plant knowledge in Cashinahua society?

3. Dothe Cashinahua use some ethnopharmacologically neglected medicinal plant species?

3.5.1. Specific objectives

1. To conduct an ethnobotanical inventory tbie medicinal plants used lthe Cashinahua people
(RQ1).

2. To document the traditional system of Cashinahua phytomedicine (RQ2).

3. To identify potentidly neglected medicinal plant species and ethnopharmacological applications

(RQ3).

We hypothesise thafl) the Cashinahua uselargenumber of medicinal plant species foméde
spectrumof health disorders(2) the use of medicinal plants in Cashinahua society is driven by
social and cultural factor§3) Cashinahua women have significant knowledge of medicinal plants
used for the treatment of reproductive health disorders, gdythe Cashinahua use numerous

scientifically neglected medicinal species.
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4. Methodology

The study was carried out for 11 months from November 2010 to June 2015, covering both rainy
and dry seasonsin addition a brief trip was made to gather additional plant material and
information required for the correct identification of voucher specimens. Data was gathered by
conducting open and serstructured interviews with ten local informants, acknowledged as
traditional healers in Cashinahua communities, who possess advanced knowledge obdlabtd t y
1985) Because ofthe YI £ S aiddzReé LI NI A OA LJ vy plan udedh 161 G SR
gyreecological care and female reproductive health, an additional ethnobotanical survey was

conducted with ten female respondentsall midwives.

Theaccuracyof ethnomedical data can vary significantly based on the thoroughness and breadth
of the inquiry, the intricacy of the documented medical system, the degree of mutual trust between
the researcher and the people involved, and the credibility of the sowtigormation(Alexiades
1996) Mutual trust with potential participants and their families was established through prior
visits to the study communities between 2007 and 2009. The trustworthiness of the information
sources was guaranteed through the careful selection of highly redaptdmt expertswho were
suggested by community members during these site visits. The establishment of a high level of trust
between the researcher and study participants played a vital role in enabling open communication
within the small indigenous commmitieslocatedin a highly remote regianThe researcheesided

with the informants' families, which underscores the importarafetrust in such settingsAs
mentioned, his trust was cultivated during multiple prior visits, during which the reseambenly
expressed interest in the tribe's traditional medicine and community lifestyle, establishing some
level of reciprocity. This ultimately resulted in the formation of a significant and enduring
partnership, leading to collaboratio@wingto the dependence of fieldwork on external conditions,

it was not always feasible to visit the study site at the ideal time for collecting fertile samples. As a
result, some plants had to be collected more than qratedifferent periodsto obtain the most

accurate taxonomic identification possible.
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4.1. Studyarea

Peru is a decentralised state consisting of 25 departments, each of which is governed by
decentralised offices of national ministries. Ucayali department has a populatinaasfy half a
million people, with the majority (81.0%) residing in urban areas and the remd®mf4 in rural

areas. Ucayali is divided into four provinces, with Pucallpa serving as its administrative centre.

PurusProvince is the mossparselyinhabited and isolated amongst all the provinces. It has a
population of 2,860 and a population density of 0.16 inhabitants per square kilorfistfentaine
2018 ¢ KS YI 22 NXA (i & ,actordingmdzis@siindigéhduisizasl2 75V tiyabitants
declared that they belong to an Indigenous people (96%) and only 103 inhaliitentiied ashon-
Indigenous (4%$ a A YA &G SNA2 RS .[HofedeR thdd& dstimatésNie inaccurats 0
mainly due to the movement of Indigenous people between Purus and neiginigoregions in
Brazil. Because of its geographical position and the hydrographic profile of the area, the only direct

connection between the province and the rest of the national territory is b{FRCONAPU 2004)

One of the main tributaries of the Amazon, the Purus River, originates in-sastern Peru, one

of the most diverse and unexplored parts of the Amazon Forest, creating, together with the Madre
de Dios region of Peru and Brazil, a huge corridor for fitecalture(Fagarand Shoobridge 2007)

The watersheds of the Jurua and Purus rivers are separated from the drainage system of the Ucayali
River to the west by a series of low hills that do not exceedm@0s.|. Purus is the highest of
Ucayali's four provinces, and its capital, Puerto Esperanza, is located .850. mheprovince
whichsitsd S 6SSy | LIWINRPEAYIFGSt& TtHc YR TmMc 284l [2Y
historical association with the Cashinahua people and is located in a geographically isolated and
hard-to-reach area of the headwaters of the Purus and Jurua ritégrarly 80% of the territory of

Purus Province is under protection, with Alto Purus National Park, at more than 2.5 million ha,
standing out as the largest protected area in the country. The Purus Basn andthe
neighbairing Madre de Dios region are recoggd as areas of high biodiversitgcause otheir
location, which borders protected natural areas, such as Alto Purus National Park, Purus Communal
Reserve, Madre de Dios Territorial Reserve, and Mashco Piro Indigenous Reserve. The entire
province lacks any form of road infrastructure, which serves tigati the negative consequences

of the substantial influx of settlers that inevitably leads to habitat degradgt@maham 2003)The

Purus River and its tributaries are navigable by small boatthase represent an essential means

of communicationPurusProvince represents one of the few remaining sanctuaries where nature
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and its associated traditions and knowledge perdisthis relatively undisturbed rainforest area,

tribes rely primarily orthe traditional use of medicinal plants for health and healing.

4.11. Climate

The climate is hot and humid, witn average annual precipitatiorange betweert800 mm and

2400 mmThe main rainy season is from December to Apridtemperature variationshroughout

the year are minimaBCRP 2012yemperature and precipitation patterns from 1990 to 2019 are
shown in Figure 1. The climate diagram available for the study area documents climate cell of Balta,
the penultimate village in the upper course of the river Curanja. The territory of all thmaooities

in the study is included in this climate cell.

Balta, Ucayali, Peru
10.0358S, 71.071W | Elevation: 264 m | Climate Class: Af | Years: 1990-2019

rc] [mm] Month Temp Precip

50 Jan 261 3140

Feb 258 3319

Mar 259 299.0

Apr 26.0 1931

May 253 136.2

Jun 24.4 83.0

Jul 241 76.2

Aug 247 75.5

Sep 256 119.0

Oct 26.1 214.0

20 40 Nov 26.2 2345

Dec 259 299.3

10 20
0+ T r T r : T r : . T }o
Jan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec
Temperature Mean: 25.5 °C Precipitation Sum: 2375.6 mm

Missing Temperature Data

Missing Precipitation Data

---- Percentage of Missing Data

0% 100%

Data Source: CRU Time Series v4.05 ClimateCharts.net
https://catalogue.ceda.ac.uk/uuid/c26a65020a5e4b80b20018f14855668 1

Figure 1 Climde diagramof the study aregZepner et al. 2021)
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4.1.2. Soil

According to the global map of terrestrial ecoregig@son et al. 2001 PurusProvince is classified

within the 'Southwestern Amazon Moist Forests ecoregion'. Over 90% of the analysis area belongs
to the same soil unjttcomposed offropudalfs and Eutrochrept©NERN 1980Y he soils found in

terra firma locations includen average52.5% sandaneutral pH (6.3), and relatively low nutrient
levels. A narrow stripf landadjacent to the major rivers is categsed as juvenile alluvial soil and

is deemed more fertile than elevated sahd thust is of superior quality for agricultural purposes
(Pitman et al. 2003)

4.1.3. Study site

In general, the Cashinahua people reside on both banks of the Alto Purus River, spanning the
Peruvian and Brazilian sides of therder. The Curanja Rivera left tributary of the Alto Purus River

- serves as the buffer zone of the national park and is exclusively inhabited by the Cashinahua across
seven distinct communitiesThe study sites for this resear¢higure2) are located in the buffer

zone of the Purus Communal Reserve ensisted of the last five Cashinahua communities on the
upper stretches of the Curanja River bordering the uninhabited zone of Alto Purus National Park
(Figure3d). Thesecommunities whichgenerally reside on the elevated banks of the river bounded

by primary rainforestincludeColombiana, the base community with 65 inhabitants, Santa Rey with
an estimated population of 9&I Triunfo with 35, Curanjillo with 31, and Nueva Vida with 31
inhabitants.The population estimate is from 2015, yet it is only an approxmnatue to the semi
nomadic lifestyle of the Cashinahua peajarthermore, the 2013 census revealed a depopulation

of the El Triunfo community, which is currently occupied byfaliént families. This limitation

restricted research on the community of El Triunfo to the years 2010 and 2012.
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Titled lands of Indigenous communities on the Purus and Curanja rivers.
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4.2. Sampling of communities amformants

The Cashinahua ethnic group was chosenhenbasis ofpublished research by Kensing@©95)

and Grahan{2001), as well as previous visits to the area between 2007 and 2009. The Curanja River
area was selected because it is solely populated by the Cashinahua community. The area's
inaccessibility and remoteness implied that traditional knowledge and biodiversityldwoe
preserved The participating communities were Santa Rey, El Triunfo, Colombiana, Curanjillo and
Nueva LuZThe study participants were chosen using a combination of purposive and convenience
sampling method{Espinosaet al. 2012; Tongco 2007 with the chief of every village providing
their recommendations for attendee®urposive sampling is a type of n@nobability sampling
technique that is most effective when one needs to study a specific cultural domain with
knowledgeable experts within it. It can be used with both qualitative and quantitative research
techniques. The inherent bias of the method contributes to its effectiveness,tfaenethod
remains robust when tested against probability sampling. The selection of a purposive sample is
critical to the quality of the data collected, so the reliability and competence of the informant must
be ensuredTongco 2007)Specialist traditional knowledge of endemic species, genera, or families
represents both a category of indigenous knowledge and the category of cultural sensitivity and
conservation concerns. During the initial stages of the research, two significaat resdarch
participants in each local community offered vital plant usage information. These individuals were
highly regarded in their societies as traditional herbalists and demonstrated a high level of plant
knowledge.Because ofhe limited informationpossessed by male study participamegarding

plants utilised forfemale reproductive health issues, an additional ethnobotanical survey was
conducted in 2013 and 2015. Ten female informants, who were knowledgeable traditional birth
attendants(midwives) were surveyed to explore the medicinal use of plants in the context of family
planning, gravidity, labour, postpartum recovery, puerperium, and neonatal protection. Dietary
limitations noted in pregnhancy and early parenthood were also recorded. Themafds' ages
ranged from 36 to 77 years. Of the 20 participants datbin this research, 75% were aged between

60 and 80 years.

For the household survey, interviews were conducted in every household in four of the participating
communities, Colombiana, Curanijillo, Nueva Vidad Santa Rey. A total of 68 Cashinahua
community members patrticipated, including 33 women and 35 mamgngin age from 15 to 79

years.
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4.3. Compliance with ethical standards

A collaboration agreement was reached with the Federation of Indigenous Communities of Purus
6C9/ hb!t! 0 FYR bDh 9/ ht!w!{ 6/ 2yFSRSNI OAsy RS
authorisations were obtained from village chiefs and research participants. Informants in the region
had previously agreed to the terms of participatieend compensation modalities were pre
negotiated (Alexiades 1996)Prior informed consent for this study was obtained through public
meetings held in each village argigned by the respective village chief. During community
meetings, the community members agreed on the subject of the study, on the methods to he used
and on eventual economic compensation. The research was conducted in accordance with the
Nagoya Protocol on Access to Genetic Resources and the Fair and Equitable Sharing of Benefits
Arising from their Utilisation under the Convention on Biological DiyerBhe participants' right to
ownership and use of traditional knowledge is preservaadany use of his knowledge beyond
scientific publication necessitates prior consent from the traditional owners, as well as agreement
on securingbenefits stemming from subsequent use in the Amazon basin. All plant information
documented in theHantxa Kuindanguage during the survey was transcribed by a native speaker
from recordings.A hard copy was then returned to the respondents in 2018, along with a
supplementanfile that included photographs and the vernacular names of the plants collected.
The aim of this provien was to stimulate interest in traditional knowledge and cultural

conservation within the local community.

4.4. Datacollection

Ethnomedicinal plant information was obtained through operded semsstructured
guestionnairegthe questionnaire have been included in Supplementary Materials section as Appendix
3) and informal interviews with plant specialist®gether with field notes gathered during the
fieldwork. All plant species collected were identified by their common nantbdrHantxa Kuin
language and its translation into Spanish. Medicinal purposes, growth form, plant partsansed,
detailed information on the preparationra administration of remedies were documented. Data
required for taxonomic identification were recorded in field notes along with georeferencing.
Interviews were complemented with direct participant observation of the preparation methods and
therapeutic pactices associated with the collected species. Additionally, the author considered any
dietary restrictions associated with the treatment of illnesses or soaltural practices. Field

research involved ongoing participant observation while the authoidessin the study villages.
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The information gathered through participant observation is highly relialieich makes the
technique particularly valuable for documenting the use of pla(ddexiades 1996)Most
information was noted and recorded in théantxa Kuidanguage and subsequently translated into
Spanish with the help of a bilingual facilitator recruited framonglocal community members.

Using native languages to collect data is usually also a precondition for detailed analysis, as
language is an important cultural filter, with many concepts and categories lacking equivalent
meanings and susceptible to inappropriate tstation. Understanding how informants think and
speak is key to communicating successfully, allowing one to ask meaningful questiamz gvdt
responsesorrectly (Alexiades 1996)The quality ofhe representative ethnomedical information

may vary depending on the complexity of the documented healthcare structure, as well as the
scope, depth, and level of mutual trust between the researcher and those invideeduse ofhe
sensitive and private nature of the female respondents regarding the intimate details of their
remedies, it was occasionally necessary to exclude male participants during the collection of data

on plants used by study participants to treat reproductiligorders.

Interviews with plant specialists were conducted in their native language and then translated into
Spanish. A native speakertdintxa Kuirwith a good command of Spanish was always present both
during the ethnobotanical walks and when recording information on the effects and uses of the
plants collected. Questions asked in Spanish were interpretedHiatotxa Kuin Answers were
given in this language and then translated back into SpaRisbordings were created in Spanish
and HantxaKuinthroughout the seni-structured diary entries and free interviews. The recorded
data was transferred to a laptop computer each night after the recording. Concurrently, a written
record of fundamental data for every plant collected was recorded bilingtdirefore, there are

two versions of the written transcript and two versions of the audio recordings. Once all the
information on the use of the collected plants had been collected, the audio recordings were
transcribed verbatim by a native speakeHantxa KuinThey wee then digitised. This formed the

basis of a comprehensive hard copy thats distributed to key respondents.

In addition to utilsing semistructured questionnaires for customary ethnobotanical investigations,
a separate round of interviews was conducted 68 Cashinahudouseholds, employing an
alternative questionnaire desigfimouseholdquestionnaie have been included iSupplementary
Materials section adppendix 4) Interviews with community household members were carried out
by a proficient facilitator, commonly a teacher from the same village were native speakers of
Hantxa Kuirand had good command &panish This allowed for more intimate communication

between interviewer and interviewee, as Cashinahua elders often spakéxa Kuirand did not
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know any other language. The respondent's name, ageypation, place of birtrand number of
years living in the community were recorded. Participants were asked sequentially to identify the
person in their household and community who they believed had the greatest knowledge of
medicinal plants. They were also asked to identify sberce they relied on for treatment of an
illness, such as sdlieatment, a traditional healer in the community, a doctor in a nearby town, or
others. A detailed list of illnesses that had occurred in their respective househdlispastyear

was provided. This was accompanied by a description of the symptoms, perceived, eauses
remedies. Any herbal medicinal remedy stored in the house was recorded and its application
described by the informant. Participants were also queried regarding any medicinal species that
were growing in their home@ardens for emergency situations. Information vedsocollected on
plants that were not actively cultivated but grew spontaneously in the proximity of the house and

were recogrsed as mediinal.

4.5. Voucher specimen collection

During the ethnobotanic survey, we examined different ecological systems in the five selected
villages. Whenever feasible, we collected representative samples in triplicate for the botanical
specimens(Alexiades 1996)Botanical specimens were obtained through various techniques
including field walks in various ecological locationsyith research participants using
ethnobotanical walk methodology. During the gathering of botanical samples, field notes were
consistentlyrecorded The data provided pertinent information, including the date of collection,
respondent code, specimen code;situ digital photo codesthe plant's vernacular name, the
collection habitaf as well as the life form of the plant. In additiofield notes included
georeferenced data and specific noteworthy details that would onlyobservableduring the
identification process, such as scent, flower, and fruit shade or the occurrence of any exudate in
any of the plant's individual parts, alongside their respective colours. During the ethnobotanical
expeditions, we surveyed the diverse ecosystems surrounding the Cashinahua villages located in
Colombiana, Santa Rey, Curanjillo, Nueva Vida, and El Triunfo (in #hefdakTriunfo, the
community wasentirely abandoned due to a raid by tribe in voluntary isolation in the nearby
forests of Alto Purus National Reserve; thus, our work there was only conducted in the years 2010
and 2012)The ethnobotanical walks of comparable length, lasting a maximum of three hours, from
the villages of Colombiana, Santa Rey, Curanjillo and Nueva Vida were led by key respondents
herbalists. The routes were chosen to cover all typdsabitatsin the area. Shorter ethnobotanical

walks were also undertaken from the comnity of Triunfo, with a maximum walking distance of
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two hours from the village. From the communities of Colombiana, Nueva Vida and Curanijillo, short
canoe trips were made to the areas around the smaller tributaries of the Curanja River. The
herbalists from each of the communities studied led the way, stappiherever they found a plant

that they had experience of using for medicinal purposes. For most of these plantgfgeenced

data and the plant's habitat were recordeWe collected plants from riverbanks, primary and
secondary forests, seasonallydlted forests, and anthropogenic environments such as cultivated
areas and the surroundings of houses. All the available information was recorded and transcribed
in Spanish anthe Hantxa Kuidanguage Georeferenced data are available on request from the

author.

The workschedule of the field surveypically comprised morning plant collection, followed by a
return to the village in the early afternoon to conduct sestnuctured interviews with research
participants. Botanical samples of medicinal plants were gathered by key informants during forest
walks, while semstructured interviews were conducted to ascertain their uses, the plant elements
used, as well as their preparation and application. Additionally, plant specialists were engaged in
field trips to divese vegetation zones near the study sites for the collection of plant material.
Participants were asked to identify and exhibit any medicinal plants they were acquainted with and
utilised, specifying the plant's indigenous name, its Spanish translation, the distinguishing
characteristics that enabled identification, and dietary restrictions. For each species, a detailed
photographic recordwas carefully compiled During the interviewsand utilising the freshly
collected, unpressed plant materigatheredfrom forestwalks, participants were probed for their
knowledge regarding the plants, their vernacular names, and/or uses. After conducting the
interviews, the specimens underwent preservation and pressing using Schweinfurth's method for
herbaria.The botanical samples were preserved in 96% ethanol and hermetically sealed in thick
walled polyethylene bagand kept for several months in the communitiedt the conclusion of

each longterm fieldsurvey the preserved specimens were transported to Pucallpa to be processed

in the herbarium of the National Intercultural University of the Amazon in Yarinacocha (UNIA).

Digital photographs of every plant were taken during field waking a Nikon D80 digital camera.
Distinctive taxonomic features of each medicinal plant were captured through photographs,
coveringthe structure of theentire plant,its fruits, flowers and leaf morphologyas well as its
habitat At the beginning of every fieldwork season, we shattesl results ofour previous year's
work with the local community through a compendium titleBei dad (healing leaves). The
compendium contained photos of pits collected during earlier phases of the project, along with

their local names. This compendium proved to be an essential resource as it provided a tangible
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record of our ongoing research.disoprovided a framework for discussing and revising necessary
data and, as it grew, contributed to the ongoingderstandingof the regional flora of the

Cashinahua.

As part of the results presentatioaf this thesis a field guide was created featuring digital
photographs of 9heglected Cashinahuaedicinal plants withtheir Latin and vernacular names
This field guide wasubmitted to the Field Museum in Septemk2021 and can be accessed at

https:// fieldguides.fieldmuseum.org.

4.6. Taxonomic identification

After returning from fieldwork, the botanical samples were pressed and dried in the UNIA
herbarium facilities. Standard botanical proceduré8lexiades 1996)were followed for
adjustments and preparation for identification. MSc Maria Elena Chuspe &fatize UNIA
Herbarium and Dr Mirella Clavo Peraltaf the IVITAHerbarium then identified the botanical
samples. All voucher specimens were deposited in Peruvian institudawnplete set of voucher
specimens (Hor-590) was deposited in the Regional Herbarium of Ucayali IVITA at the Universidad
Nacional Mayor de San Marcos in Pucallpa, Peduplicateset ofspecimensvas deposited in the
Herbarium of the UR S NEARIR bl OA2y Il f LydSNDdz GdzNF £ RS
nomenclature used follows that afie Plants of the World OnlinfPOWO 2023nd APG I\Byng

et al. 2016)

Following completion of the collection, all voucher specimens were scanned atdsglution

(1240 dp). Scans of the vouchers are in the author's archive and can be made available on request.

4.7. Dataanalysis

Completed questionnaires and field notes were transcribed into templates in Microsoft Excel
spreadsheets before being merged. Following this, the data was cleansed, correcting missing values
and removing outlying values. After data cleansing, both the @& and quantitative data sets

were analysed using Microsoft Excel functions and contingency spreadsheets. Quantificten of
ethnobotanical datdirst involvedconverting thecollected informatiorinto use reports (UR)n this

study, e UR correspnds to an event where an informant mentiedithe use of a species to treat

a particular disease or disorder, and the specific mode of preparation and/or applicatiam of

herbal remedy. In order to analyse the cultural importance of an individual species, major
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categories of uses based on the part of the human body affected by a disorder (e.g., respiratory
system, digestive system, muscutkeletal system) were distinguishé@ook 1995) Systemic
disorders (especially infections and inflammation) and cuthwand syndromes formed another
category. Some categories were added specifically to reflect the metbbgweparing and

administering remedies that are specific to the group ahdlyarea.

The individual responses for each species in each of these categories were then summed, and the
therapeutic uses of the plants were sorted and quantitatively assigned to these categories. Most

plant species were classified under several categories. Intitadl medical systems, the same

plant species is often used to treat different unrelated ailments. To test the homogeneity of
ethnomedical knowledge, thinformant consensudactor (ICH, asproposed byHeinrich(2000)

was calculated to indicate whether or not there is agreement among respondents in the use of

plant species in each disease category. The factorGMag Odzf | G SR FayY L/ CrI 6b dzNb
Nur is the number of UR in each disease category and Nt is the number of species used in the same
category by all interviewed informants. ICF values range from 0 to 1, where a high ICF value
describes a high levelf agreement among respondents, indicating that there is a-defined

criterion for selecting species used to treat a disease categorst, all suitable ethnobotanical

studies from the Peruvian Amazon and neighbouring regions in Brazil and Baliéxeades 1999

de Almeida et al. 20230donne et al. 2013; Saiiset et al. 2009)ere compared to the medicinal

species in the study area. Followiy2 y 1 -Tefe®b D 2 y iTejeroSet al. 2008) WI OOF NRQ 3
AAYAT I NAGE AYyRAOSAa ¢oSNB OFfOdzZ I 6SRZ FyR GKS RA
AYRSE A& OFtOdAIGSR a w/kdé6! b.bL/ 0B PR MANS &K¢
represents the number of species in sampleaBd C represents the number of species that are

shared by samples A andBllowing that, a medicinal plant overlap analysis was carriedTduis.

study allowed us to classify collected species taxonomically, and then contrast the existence of
scientificinformation on their ethnopharmacological, pharmacologi@ld phytochemical uses,

selecting species without reports of use or surveys of active compounds within Web of Science
databases between 2018 and 20Zh the basis ofthis criterion, a total of 79 species that have not

been previously recorded or only rarely reported for medicinal or pharmacological use were

chosen. These species are presented in Seétiband Appendix 2 of the Supplementary Materials.

Quantification should not be regarded as an ultimate goal but as a tool to explore specific
ethnobotanical issues. When anslyg ethnobiological data, we often have to form subjective
categories that are not always in line with those of the informg@dexiades 1996)t should be

noted that any categosation from the perspective of Western medicine serves solely as a tool for
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data processing. The incorporation of plants into this artificial categton system, created for
illustrative and analytical purposes, does not reflect any traditional hierarchical classification
system communicated by the Cashinahua. Additionally, it is vital to acknowledge that the medicinal
plants presented in this studyodnot constitute a comprehensive understanding of Cashinahua
traditional medicine, but rather a representation of current samples. As stated above, these
classifications are simpéysubjective categasation of the use of certain Cashinahua plants and are
provided as a general overview for those who have a biomedical perspective @etihlogy of
disease. However, it is worth noting, as Grah@®01)has highlighted, that these categsations

are only useful for comparative purposes and are, at best, artificially created and represent an
oversimplification. Such a classification of Cashinahua medicinal plants may have been a
misinterpretation of the explanation provided by the researcrtiwipant. This highlights the
communication challenges in cressltural contexts. When a Czech interviewer poses a question

in Spanish to an interpreter, who then conveys it irtantxa Kuirand subsequently trandies the
response back into Spanish, which is eventually translated into English, it is understandable that
the communicated information only frames the content. Furthermore, the Cashinahua people hold
varied perspectives on thaetiology of illnessesasthey often attribute the causes of illnesses to
interactions with animal, plants, and other spiritual entities. Consequently, tathor consistently

inquired about the symptoms indicative of tilness.
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5. Results
5.1. Taxonomic wversity of Cashinahua medicinal plants

The study shows that the custodians of knowledge about medicinal plants used for various diseases
and injuries in Cashinahua society are mainly male herbalists, while those with deep knowledge
about the use of plants for reproductive issues are women. Betiders demonstrated knowledge

of the use of plants for family planning and cultdreund species. Knowledge of several dozen
basicplants used to treat common ailments and minor injuries is widespread even among children.
Currently, the Cashinahua comnitynemploys a varied range of botanical remedies for primary
and complementary healthcaras a result otheir cultural practices, financial limitations, and
rainforest isolation. Over four expansive fislgrveys 590 medicinal plant samples were gathered,
with certain species obtained more than once to ensure viability or provided by informants under
a different vernacular name. These 5860llected sampleygielded a total of 467 plant taxa used
medicinally by the Cashinahua peopfdl documented species were named in tHantxa Kuin
language and accompanied by a translation of the plant name(s) in Sp@hibie. total taxa, 345
botanical samples were identified to species level, 105 to genus Eveg to family level, while

11 taxa remained taxonomically unidentified. We can observe, from a botanical perspective, an
over-differentiation (Kujawska et al. 2020f 72 plant species which bear two to four different local
names. In six cases, unddifferentiation was observed in which the identical vernacular name

corresponded to different botanical species.

The Community of Santa Rey and Colombiana contributed the highest number of use reports, with
34.1% and 33.3% respectively. Nueva Vida, Curanjillo and Triunfo followed with 14.1%, 10.6% and
7.8%, respectively. Male herbalists contributed 86% of the recomdisle female respondents
contributed 16%. It is important to note that the author only worked with female respondents
during fieldwork in 2013 and 2015, but male herbalists were included in all four study periods. The
study only collected information fra female respondents on the use of plants to treat
reproductive problems. They also reported on cultural practices related to pregnancy, childbirth

and the first year of a child's life.

The 467 recorded taxa were classified into 99 botanical families. Hgdisplays the 20 most
prevalentfamilies in this study, each consisting of six or more species. Acanthaceae was the most
dominant family with 39 speciefllowed byPiperaceae and Rubiaceae with 28 and 27 species,

respectively while Araceae and Bignoniaceae each had 20 species. The informants gathered and
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used the following plant species the moBtseuderanthemum lanceolatu(Ruiz & Pav.) Wassh.
with 38 URLeonia glycycarpRuiz & Pav. anéiper reticulatuni. with 30 UR eacRjiper aduncum
L., Uncaria tomentosaD.C.,Tradescantia zanonif..) Sw.Abuta grandifolia(Mart.) Sandwith,
Matisia cordataBonpl.,Pseuderanthemum congestu®.Moore) WasshQrymonia tenuigBenth.)

J.L.ClarkMascagnia eggersian@Nied.) W.R.Andersgoand Piper leucophaeurrel.

Acanthaceae
Piperaceae
Rubiaceae 1

Araceae I
Fabaceae m—

Bignoniaceae

Solanaceae
Malpighiaceae

Sapindaceae
Myrtaceae

Apocynaceae

Annonaceae
Malvaceae

Euphorbiaceae
Salicaceae
Lauraceae
Lamiaceae

Gesneriaceae
Asteraceae

Orchidaceae

BOTANICAL FAMILIES

0 5 10 15 20 25 30 35 40
NUMBER OF SPECIES

Figure4. Prevalentmedicinal plant familiegthoserepresented in the study by
20 or morespecies are marked in blug@nlythe 20 (out of 99total) families
representedby 6 and more species are shown.

As mentioned Acanthaceae was the dominant family in this study. One representgigecies

was Pseuderanthemunanceolatum- mikin medan putani bataused mainly for pregnancy and
childbirth disorders, infections manifesting as various forms of hegres the treatment of upper
respiratory tract inflammation. Thigxon, as well as two othePseuderanthemurspecies, were
alsoused as first aid for venomous snakebites. Another member of this grukes bibex bata P.
congestum(S.Moore) Wasshwas used to treat herpes including shingles and cold sores (12 UR),
venomous snakebites (6 URNd eye problems such @sataracts Dunu himi Pseuderanthemum

sp. was used in 10 cases to treat venomBathrops atroxites. One of the most commonliilised
species in the Acanthaceae family waghelandrdasiandra(Mildbr.) McDade & E.A.Tripyawan

kuxi day which was usedh baths to strengthen a child's body, to treat headaches, and to treat
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severe convulsions identified by herbalists as the attack g&wa (peccary) spirit or "peccary
epilepsy". The chewed leavef A. bsiandrawere alsopressed into the bites of venomous

Scolopendrgigantea(Amazonian giant centipede)

The Piperaceae family comprises 5 genera, of wRiger(about 2,000 species) arféleperomia
(about 1,600 species) are the most important. Piper plants grow as herbs, vines,, sintdilbees

and have a broad distribution throughout the tropics and subtropics. The highest diversity and
abundance of medicinal species within this family were located in primary forests and adjacent
forest edges. Out of a total of Z8ipertaxa documented irthis research, 14 were identified to
species and 10 to genus. The mdéstquently usedspecieswere Piper aduncum(31 UR),P.
reticulatum(30 UR)P. leucophaeun22 UR)and P. marginatumandP. peltatumL. (11 UR each).
The Cashinahua people reported usiRg aduncumleaves to treat digestive problems, pain,
headaches, inflammatigrand fainting, as well as to prevedental caries.P. reticulatumwas
primarily used for prenatal or childbirth care and to reduce high fever. Sadiorally, it was used

for behavioural regulatioand for huntingP. marginatumwas mostly used to alleviate headaches,

to cure inflamed teethand to treat scorpion stings. An additional genus of Piperadeageromia
wasrecordedin this study, with three species document&peromia blejpariphyllaTrel. & Yunck.

used for the treatment of tic disordeReperomiaswartzianaMig., andPeperomia pilos&uiz &

Pav.

Plants belonging to the Rubiaceae family have primarily been utilised for-adtimal purposes.
The leaves dfawaplants, encompassing various speciePgfchotriaare frequently incorporated
into ayahuasca preparations in the Amazon. The treatment of poisoning, graninjury are the
most common therapeutic applications of this family. In Rubiaceae (27 spp., 18WhiR)ja

tomentosa(Willd. ex Schult.) D@ad the highest number of reported uses (29 UR).

In the Araceae family, seven genera and 20 species were recdpthdddendronwas the most
common genus with nine species, includihigernestiEndl.which wasusedto treat facial paralysis
and tic disordes, andP. fibrillosumPoepp.which wasused in female reproductive healtiNo

literature reports on ethnomedicinal use phytochemical analysis were found for this species.

The25samplesf Bignoniaceae included 13 genera and 21 species. The predominant species were
Dolichandra unguisati (L.) L.G.Lohmann with 169 UR, followedQyspidaria floribund4DC.)
A.H.GentryTanaecium dichotomuifdacq.) Kaehler & L.G.Lohmadagaranda glabréDC.) Bureau

& K.SchumandParmentiera cereifer&eem.
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The species most frequently collected and used from othetanical families included Leonia
glycycarpaRuiz & Pav. (Violaceae]radescantia zanoniglL.) Sw. (Commelinaceaej\buta
grandifolia (Mart.) Sandwith (Menispermaceadylatisia cordataBonpl. (Malvaceae)Drymonia
tenuis (Benth.) J.L.Clark (Gesneriaceaahd Mascagnia eggersianaNied.) W.R.Anderson

(Malpighiaceae). A representation of the most common genera identified in this study is shown in

Figureb.
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Figure5. List of predominant genera aritle number of species represente@nly

the 13 (out of 253total) generarepresented byd or more specigare displayed.

The genusPiperis the most widely recordedaxon in this research, with 24 species and 210
recorded uses. The genus has a number of medicinal uses, primarily for treating digestive issues,
maintaining dental hygiene, and managing symptoms of poisonings resultingtifi@mites or
stingsof venomous snakes, spiders, and scorpions, as wdliramddressing headaches, fainting
spells, and skin disorders. It is also known to provide protective bertfiiag pregnancy and
childbirth. ThegenusPiperholds significant cultural value to the Cashinahua, with vast culture
bound applications and central importance in tNexpuPimaainitiation ritual. The fresh young
stems of threePiperspecies P. leucophaeunP. hispidumand Pipersp.1), commonly known as
nixpu(which is the name for most of the species belonging to the gBipeythat we have currently
documented), have a viscous sap that quickly solidifies and oxidizes on the teeth, turning them

black. The blackening lasts for several weeks and is considered by the Cashinahua as a
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usefulmeasure against tooth decay. Children may onlysetilnis preventative measureafter

completing theNixpuPimaaceremony.

Solanunis another prominent genugcordedin this study, with 11 species and 108 UR. Thasa
include Solanum arboreunsS. barbeyanumS. mite S. nemorenses. oppositifoliumsS. sessiles.
thelopodium and four unspecified species. The genus was mainly used in the treatment of

snakebites, inflammation, abscesses, and injuries, as well as for@dtical purposes.

ThegenusPhilodendroris the third most common genus, with nine identified species, followed by
Justiciaand Paulliniawith eight species eaclPsychotriacomprises seven species, whilathuria,
Aphelandra and Myrcia each possesssix species Dioscorea, Hiarea, Neeand Sancheziaare

equally represented with five species each.

5.1.1. Lifdormsof medicinal plants

Of the documented taxa, herbaceous species were the most frequent (40%), followed by trees
(21%), shrubs (15%), and lianas (8%). Additionally, there were climbers (10%), epiphytes (3%),
creepers (1%), ferns (1%), one cactus, one moss, and one dywmdrequency of life forms is

presented in Figuré.

ferns W 1%
creepers M 1%
epiphytes Il 3%
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climbers I 10%
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Figure6. Distribution of life forms of the collected medicinal species

The prevalent method in Amazonian pharmacopoeia invaliéising primarily herbaceous species
and trees. This is likely because they are easily accessible and widely availabléh&nigdicinal

use of trees, where bark or exudates are frequently harvested by other Amazonian communities,
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endangering their survivalhe Cashinahua rely heavily on tree leaves. This preference aids in the
conservation of these species. It is notable that Cashinahua herbalists preserve pruned, naturally
propagated seedlings of trees that possess medicinal properties, guaranteeing thaates ke
readily accessible. The leaves used for medicinal purposetai@elyin a juvenile state, thus
complicating theitaxonomicidentification.Because opruning, seedlings do not have a chance to
bloom, resulting inboth juvenile and sterile samples ibg incorporated within the botanical

specimens of trees.

5.1.2.Plant parts used

Leaves comprise the main category of plant parts used for medicinal purposes (&hil%3$ such
Cashinahua traditional medicinetygicallyknown aspei dau, or leaf medicine. Stem and root bark
usage follows at 5.7%, ankien the whole plant,includingroots, at 2.4%. Thereafter, theumber

of applicatiors diminishes in the order of roots, stems, leafy branches, unspecified aerial parts,
seeds, infructescences, and exudates in only six c&sesls fromonly a single species were
utilised: the seeds oSesamum indicurh. orxixibinare applied externallyto treat severe medical
conditions thatdo not improve with other medicinal plantsThe lightly roasted black seeds are
wrapped in a clean white cloth, crushed, and moistened with a small amount of waaidthe
resulting emulsion is applied to the entire body. addition, his emulsion applied onlyto the
abdominal area, igsedto help easechildbirth. According to the intervieweeshe xixibinseedsare
obtained through trade with relatives from the Brazilipartion of the tribe. This plant species is
among the limited number of medicinal plants introduced and subsequently cultivated by the
Cashinahua. The respondents mentiorted use ofexudate fromonly two species. The latex of
Euphorbia hirtel., a small herb, has medicinal properties for treating cuts, wounds, and removing
subcutaneous worms. The sap obtained from the leave§/isma velutingTul.) Triana & Planch.
has also been examined for ttserapeutic benefits. It is topically applied to treat tooth decay and
alleviate pain and inflammatioff.he poportion of different plant parts used for medicinal purposes

is shown in Figur@.
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Figure?. Plant parts used for medicinal purposes
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5.1.3.Species origsand gathering patterns

The origin of each species presented in this study was determined by comparison with the Plants
of the World Online databasg?OWO 2023)Most of the medicinal plant species originate from

Peru. Figure8 shows the proportion of collected species belongingniative, endemic and
introduced categories

300
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Native Introduced Native / Endemic

Figure8. Distribution of native and introduced specieglire study collection.
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Of the total number of species studied, 277, or 83.5%, were from Peru and neighbouring Latin
American countries. Of these, 2.4% of taxa (6 species) were endemic to Peru. Endemic species
found within the scope of this study ateepidagathis ipariaensi&/assh. Justicia aphelandroides
(Mildbr.) Wassh (Acanthaceael\splundia acuminata(Ruiz & Pav.) Harling (Cyclanthaceae),
Schnella hirsutissim@&@Vunderlin) Trethowan & R.Clark (Fabace@eppertia sanderiangander)

. 2NDOKad 3 { o{ dd NBI 6 { I yYMRSId@llia paSdfriabiaC.SobveeinfNI y G K |
(Orchidaceae)Riper leucophaeunirel. in J.F.Macbr. (Piperaceaahd PaulliniateneraPoepp. &

Endl. (Sapindaceae). Fifiye of the collected species (16.5%) were introduced from other
countries. The main collecting sites of these introduced species were home gardens and
anthropogenic environments. The introduced species include floquised through exchanges

with Kaxinawa relatives living across the bardh Brazil, or with individuals belonging to different
ethnic groups in the province. According to the interviewees, certain exclusively cultivated species

were imported from Pucallpa.

The frequency of distribution of the medicinal plants collected and cultivated in this study is shown
in Figure9. Medicinal plants are mostly collected in the wild, with 85.1% of the documented taxa
being collected in their natural habitat. Fortye of the plants are both wild and cultivated (6.6%)
and only 20 species are exclusively cultivated (3.4%). In addtioare or difficult to findspecies

were either collected in the wild, mostly in places far from the village or transplacitezkto
housedor the benefit of community members. This indicates a certain tendency towards the initial

domestication of these species and also their importance in terms of their therapeutic use.
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Figure9. Proportionbetween gathered and cultivated species
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The distribution of medicinal plastmplesamongdifferent gathering habitats is depicted in Figure

10. Riparian forests were the most common habitat for gathering botanical samples, with 260
species, i.e., 44.1% of tf®0total botanical specimens. It should beentionedthat some plants
were collected more than once during the four letegm field surveys, either because fertile
specimens could not be found during the first collection, or because they were introduced under

different names by different respondents.
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Figurel0. Proportion of medicinal plargpeciesgathered in different environments

Riparian flora is commonly found along rivers or streams, with varying degrees of proximity to the
water's edge. These ecosystems are closely linked to dynamic water flow and soil processes, both
of which influence their characteristics. The second mostident habitat where 114 species
(19.3%) were collectedwas "purmd’, the term used for the growth of plants following
deforestation. Seventy species (11.9%) were gathereéd anthropogenic environmentswith
anthropogenigenerallyreferring to"chakras$ (fields) or the immediate vicinity of a village or home
gardens. A similar number of plant species were also collected from the banks of the "quebrada”
(ravine), typically found in a closed valley which maintains a moist microclimate even during periods
of severe drought. Thesplants are mainly represented by the Begoniaceae and Gesneriaceae
families. The floodplain forest is interrupted by wethined terraces and small hills that rise to 50

m, known as'lomas’, which are covered in dense vegetation. A total of 38 species, or 6.4%, were

collected from the slpes of thesé'lomas'. In South Americdipampas$ are wide plains typically
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covered in grass. There is limited occurrence of such environments in the region, usually only close
to villages that rear cattle, and consequently constitute grasslands with soil that is tightly packed
and fertilised with cow dung. Thpampa$ accounted for onl21 species, 08.6% of the collected
samples. The least common environment for gathering specimens wasdiial', where only 17
species (2.9%) were collected. THmjial' is common in coastal regions and is adgimg area

typically floodedby river water during the flood season.

Most species (80.7%) are gathered from nearby locatishéch can beeach within@ne houron

foot from the informants’ homestead# smaller group of collected plants (19.7% of the total) were
collected two to three hours' walk from the community. Some of these were seen to be
transplanted by plant specialists into forest gardens near the village for urgent need. The

maintenance of tiese forest gardens wasrried outby some of the male study participants.

5.2. Medicinal uses

5.2.1. Reported health conditions treated by medicinal plants

Information was collected on the medicinal uses of the 467 plants studsedell aspecific health
problems associated with each plant specias reported by the study participant3he most
frequently reported health issues, as documented in the ssimictured surveys with herbalists,
are displayed in Tablgé. The botanical species typically utilised to provide treatment for these

ailments arealsomentioned.

Talle 1. Most frequently reported healtlconditionsand species witkhe highest citation frequency
for their treatment

Medical condition UR Prioritised ecies (family), number ofisereports
Venomous bites 2276 | Solanum thelopodiurfSolanaceae), 15
Fainting 1182 | Dolichandra unguisati (Bignoniaceae), 14
Childbirth 1161 | Piper reticulatun{Piperaceae), 17
Headache 1113 | Lacmellea eduli@pocynaceae), 9
Dizziness 1109 | Dolichandra unguisati (Bignoniaceae), 12
Seizurestpilepsy 996 | Strychnos tarapotens{foganiaceae), 7
Diarrhoea 884 | Oxalis leptopodefOxalidaceag)

Sanchezia oblong&canthaceae), 7
Vomiting 881 | Piper heterophyllunjPiperaceae), 8
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Medical condition UR Prioritised species (family), number of use reports

Dental health 661 | Geophila macropodéRubiaceae), 9
Fever 557 | Esenbeckia febrifugdrutaceae), 12
Tumaur 554 | Ficus gomelleir@Moraceae), 13
Abscess 553 | Solanum nemoreng&olanaceae), 9
Sting 553 | Aegiphila cuneatd_amiaceae), 8
Bleeding 552 | Hiraea fagifoliagdMalpighiaceae), 8

'w | & $he m&tLdanNibrbhealth conditions listed in descending order of UR value.

Most commonly occurring ailments are typically not severe, particularly among adults. Symptoms
including diarrlmea, fever, cough, or headache are often untreated for one to several days,
provided they are manageable and do not worsen. Seeking an herbalist is typically prompted by
worsening, severeor persistent symptoms. Children are particularly susceptible to illness,
prompting earlier medical intervention. For younger patients, the initial preference is to consult a
health promoterin the community, whomay have medication for common issuéke diarrtoea

or pain to alleviate symptoms swiftly. Subsequently, herbal treatment is chosen by the patient
(detailed informationon treatment options can be found iSection’5.2.1). It is important to note

that Cashinahua plant specialists do not directly treat patients, but instead locate appropriate
plants to treat specific symptoms and provide them to the patient with instructionthfer use. If

an herbal remedy fails to alleviate symptomghin 3-5 days it may indicate that a more potent
treatment isnecessaryandthe herbalist should seek alternative treatments using other plabns.

the basis ofthese results, the herbalist can then retrospectively estimate the correctness of the
diagnosis and the effectiveness of medicinal plants. The elimination of symptoms is viewed as proof
of efficacy and accurate diagnosis. The treatment administered béfereesolution of symptoms

is considered to be responsible for the cure. This raises questions about the effectiveness of
previous treatments(Alexiades 1999b)Consequently, conducting experiments is essential for
establishing individual criteria to evaluate the efficacy of different plant species. If a patient does
not respond to initial treatment, it is often considered an indication of a more severe comditio

such cases, a shaman or physician with speethéxpertise must provide further meditention

which might necessitate seeking treatment through conventional medicine. Unfortunately, such
medical facilities are unavailable in the area. In cases where a severe ailment fails to respond to
prolonged use of natural remedies, the patient isigglly conveyed to Puerto Esperanadiichis

the sole healthcenterin the region that has a laboratory dhe premises. If required, transfer to

the hospital in Pucallpa subsequentlyarranged. It should be noted that th&udy communities
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are several days away from Puerto Esperanza by boat. Additionally, transportation to Pucallpa can
only be achieved by air, which poses challenges related to the economic situation of the patient

and their family, as well as the irregularity of flights.

5.2.2 Main therapeutic use categories

All 467 plant taxa recorded this study are used in a variety of contexdsch adreating various
ailments and injuries, managing social relationships, improving hunting skills, protecting pregnancy,
inducing childbirth and promoting the development of healthy and strong infants, as well as
regulating fertility. As mentioned ifection 4.7., data on ailments categmed by affected body

part, sociecultural use, preparationand use of plant parts have been incorporated into Cook's
(1995)category system. TabRshows the most commonly reported categories of health conditions

by ICRvalue

Talle 2. Ailment categories presented according to descending order of informant consensus
factor (ICF)

Ailment category UR % of total UR ICF Species count

Pregnancy/birth disorders 275 8.7 0.80 54
Poisonings 311 9.8 0.79 65
Nervous system disorders 192 6.1 0.71 56
Injuries 154 4.9 0.70 46
Sociocultural uses 398 12.6 0.68 128
Infections/infestations 292 9.2 0.67 98
lll-defined symptoms 201 6.4 0.66 70
Digestive system disorders 246 7.8 0.65 86
Inflammation 178 5.6 0.62 68
Genitourinary system disorders 141 4.5 0.62 54
Unspecified disorders 113 3.6 0.61 45
Pain 178 5.6 0.59 73

fw ' 1aS wSLENISZ L/C I' LY¥2N¥Iyld /2yaSyadza &£ OG2NE
specific ailment category. Note thataxon may be (and usually is) reported in more than one category.

In traditional Cashinahua medicine, the same plant species is frequently used to treat various
unrelated ailments. To test the uniformity of ethnomedical knowledge, ittiermant consensus
factor (ICF) assessed whether respondents agreed on plant species usage in each disease category.

ICF values range from O to 1, and a high ICF value indicates that there islafimeli criterion for
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selecting a species used to treat a disease category. From the health cateffweistrongest
agreement among respondents on the use of plant species (the highest ICF value) was evident for
pregnancy/birth disorders and poisonings/bites, nervous system disorders and injuries, while the
highest number of UR was recorded for secidtural uses (398)followed by poisonings (311),
infections/infestations (292)and pregnancy/birth disorders (275) as shown in Tdble

The majority of uses in our study represent poisonous bites (311 UR), resulting particularly from
shakebites as well as stings and bites from other venomous animals, including scorpions and
spiders. Plants for treating snakebites were always the firsetmlentioned to us by the research
participants and are considered the most important. Poisonings are imminentthitdatening

and encounters with venomous snakes in the study area are common. The most common and
dangerous bites come froBothropsspp.¢shanu2 NJ & 2 S NH s yaadLdchesigpphdkayhiixa K
2N GaKdza KdzL)S¢ @ 2 S gSNBE LINRSAgeRr&aRnen forisriakebite iy 21V LINS K &
the Cashinahua plant experts we talked to. The plant for the first stage (35 speei@®rgency

is determined based on the species of reptile, and alvealysinistered externally by squeezing the
juice of chewed leaves (or leaves mashed with a few drops of water) into the wound e®ery 3
minutes until the patient passes stool, which is considered ttmment when the venom is
eliminated. The most important plant for the first stagd treatment was considered to be
Rosenbergiodendron longifloru(Ruiz & Pav.) Fagerbesti batg whichwas used for bottshanu

and kamux although the type®of venom are differentCasearia obovaliBoepp. ex Griseb. and
Mascagnia eggersiangNied.) W.R.Anderson leaves are frequently used in an emergency to treat
different Viperidae bitesd.ygodium venusturBw. iautilisedin the treatment ofBothrops bilineatus

bites, while the leaves ofMascagnia eggersianéNied.) W.R.AndersorGaamembeca spectabilis
(DC.) J.F.B. Pastofiglanum sessiRuiz & PayandSolanum thelopodiur8endtn. are used to treat
Lachesis mutites. The second stage of treatment, that of inflamed wounds, primarily involves
bathing the affected part in an herbal decoction (28 species), accompanied by the ingestion of small
doses of the same remedy4times a day, or rubbing the site with leaveounded in cold water

with the same frequency. The final third phase serves to recover the physical strength of the
recuperating patient, ad can involve 3 specieBracontium spruceanur{Schott) G.H.Zhu, the
corm of which is widely used as a snakebite treatment in the Amdkook et al. 2016
Cardiospermum halicacabum, and Solanum miteRuiz & Pav. Phytochemical screening has
revealed thatC. halicacaburextract contains glycosides, carbohydrates, flavonoids, phytosterols,
phenolic compoundsand saponingZalke et al. 2013)During all three phases of treatment, the

patient must not move and remain lying in a hammock. According to traditional Cashinahua
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medicine, the treatment of any venomous snakebite is only successful if strict dietary taboos are
obeyed; neither the patient nor his healer must eat cooked cassava throughout the treatment,
otherwise the wound remains inflamed. time eventof dietary nhoncompliance, the inflammation
becomes chronic and is treated by rubbing the wound with the leavégpidagathigpariaensis

Wassh. pounded in a small amount of fresh water.

Scorpion stings pose a significant health concern in numerous regions across the globe and are
frequently disregarded due to the uncertain prevalence of scorpion poisoning, as many affected
individuals do not seek medical treatment. Scorpstingscan be fatato young children or result

in severe health complicationsand thus he prompt administration of an antidote is highly

effective Nixpu bayai(Piper leucophaeumyas the most widely used species in scorpaimg

therapy followed bynidu buxka mats{Piper marginatumJacq) andhixi bata (Bunchosiasp.).

Slightly grated leaves of the former species are prepared in the fokavedd LI G | NI 8 KOF £ £ |

warm juice is repeatedly squeezed into the wound.

hT GKS @Sy2Y2dza AyasSoOu oAGSasz K $Sunakatandthes A RS a LIN
Brazilian wandering spider or banana spid@ngneutria nigriventgr- xina xuku Thebunaant or

giant/bullet ant Paraponerasp.) is a species of hymenopteran insect of the family Formicidae and

the only living member of the genus Parapond?aer leucophaeurwas the most used species in

isula and spider bite therapy, along with several Salicaceae taxa s@dsaaria obovaliBoepp.

ex Griseh.and Lunania parvifloraSpruce ex Benth. The most frequently used species to cure

venomous spider bites wasegiphila cuneatdoldenke.

In this studythe second most frequently citdaealthcategory was infections and infestations (291
UR), which encompassed various types of herpes, leishmaniosis, conjunctivitis, and general
infestations. The species with the greatest number of UR in this group Re&raderanthemum
congestum (S.Moore) Wassh. (13)tsenbeckia febrifuggA.St:Hil.) A.Juss. ex Mart. (12),
Pseuderanthemum lanceolatu(d1), Drymonia tenuigBenth.) J.L.Clarland Piper leucophaeum

(10 each). According to our findinglscarand glabra(DC.) Bureau & K.Schum. leaves were used

to treat advanced states of leishmaniosis (8 UR)ong antiherpetic activity is attributed to 21
species, among which the most cited d&e congestumP. lanceolatumCaamembeca gigantea
(Chodat) J.F.B. PastpendC. spectabili€DC.) J.F.B. Pastore.

Female reproductive disorders were the third most referencatégory (274 UR). The species used
during gestation, childbirthand the postpartum period were referred to demale's plants' and

includedMatisia cordata(24 UR)Piper reticulatum(23), Tradescantia zanonié20), Theobroma
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cacaol. (19),Pseuderanthemum lanceolaturfi8), Quararibea wittii K.Schum. & Ulbr. (17),

Acalypha diversifolidacq. (1Q)and Tradescantia zebrinBosse (9)Apart fromP. reticulatum all

these plants contain mucilaginous substandggtnd | YR | NB | LILJX ASR (G2 aAyC
the woman's womb, which is considered conducive to healtieyal development and believed to

be useful in facilitating childbirth. When contractions begin, liduidh the leaves oP. reticulatum

crushed in cold water is ingested to atmrate childbirth.Urceolina cyaneosperm@veerow)

Christenh. & Byng anBavonia fruticosgMill.) Fawc. & Rendle are used together to facilitate

delivery.

In the treatment of digestive system disorders, the Piperaceae family predominBi&drent
species ofPiperwere frequently used for diardea, vomiting and constipation. Other species
includedXylosma tessmanrileumerUncaria tomentosdWilld. ex Schult.) D@xalis leptopodes

G. DonSanchezia oblongauiz & Payand Adenocalymma impressu(Rusby) Sandwith.

Plants frequently cited as efficacious in treatinther significant health conditionsnclude
BrosimumguianenseHuber ex Ducke used for bronchitis and pneumohRiarsteronia graciloides
Woodson was mentioned by six participants in the study as the universal plant for treating all types
of inflammation.In addition,Caamembeca gigante@hodat) J.F.B. Pastore leaves are used in the
treatment of blurred visionand Cashinahua herbalistgilise the leaves oflusticia lineolatd&ruiz &

Pav.to treat hearing loss.

5.2.3. Culture bound uses

According to Cook'$1995) categorisation, socigultural uses are classified into three groups:
unspecified socikgultural uses, religious useand antifertility agents. Table 3 presents the

proportion of these three categories among the collected species.

Talle 3. Proportion of gcio-cultural usesamong the ollected species

Category UR % of total UR ICF Species count
Sociocultural uses (total) 397 12.6 0.68 128
Unspecified socigultural uses 328 104 0.67 110
Religious uses 14 0.4 0.77 4
Anti-fertility agents 56 1.8 0.76 14

UR = Use RepotCF= Informant Consensus FacBategories of socioultural uses listed in descending
order of UR value.
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The highest ICF valugasfound in the religious use categomyixi pae(ayahuasca) preparation is
associated with all species listed in this categdityisstudy documengd 397 unspecified socio
cultural uses of plants, primarily for preventing and treatingin (spirit) attacks, soothing an
inconsolable baby throughout the night, protectimgpmenduring pregnancy, enhancing hunting
skills, and regulating behavin In addition, the plants have been used to cure cultural syndromes
GKAOK INB 0O02YY2Yy AY I YIT2yAlLYy FyYyR !''yRSIY NB3IA:
(sorcery), 'cutipado’ (revenge), 'panema’ (misfortune) and 'afaz' (bad luck in hunting), which are
often perceived as magicatligious in nature!Cutipado' (revengejJauregui et al. 2011¥ a
condition that can be brought on by failing to adhere to the recommended diet whilst taking a
specific herbal remedy, causing symptoms such as skin blemishes or impaired functidwality
dizzinessr fainting Cutipado is commonly treated using the herb that caused it, but only when
the recommended restrictions are strictly adhered to. Additionally, the influence of the 'mother' or
spirit of a particular animal can cause 'cutipado’ if the correct method liigkils not employed,
particularly in rgard to large snakes (personal communication). The term 'afaz' denotes
unfortunate hunting outcomes. Cashinahua men have always prided themselves on being
accomplished hunters, which is a crucial aspect of their masculine identity. Meat is preferred as the
most essential food among the Cashinahua, and each man must feed his family, including his wife's
family, with the gamethat he hunts whichis why the issue of 'afaz' is greatly feared by the
community. Tablet lists the main uses mentioned in this cabeg in descending order of UR.
Maladies such as 'mal aire' (bad air), 'mal viento' (bad wind), 'susto’ or 'espanto’ (fright), 'mal ojo'
(evileye)l YR URF 32U 2NJ UoNHzZSNNIFU 6a2NOSNEBOG | NS5 LN
populations (Bussmannet al. 2010. Causes of illness may stem from sudden shifts in body
temperature (‘'mal aire' or 'mal viento'), exposure to shocking events (‘susto’ or 'espanto’), spells
cast by others ('mal 0jo"), or cursingable 4 shows the proportion of plant usesdifferent

unspecified socigultural contexts.
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Talle 4. Variaus contexts inthe unspecified soci@ultural category, in descending ordef use
reports(UR)

Reason for treatment Number d UR
Yuxinor spirit attack (prevention/treatment) 85
Child crying throughout the night 73
Pregnancy (protection/divination) 64
Unsuccessful hunting 44
Behavioural management 34
To facilitate learning 21
Protection (child/adult/chacra) 20
For fastwalking 20
'‘Afaz' (bad luck) 18
To calm the mind 17
'Dl 3 2 dchaobafi) A 16
To be good at working 16
'Qusto’ (frightening) 14
Insanity 13
Encouragement 11
Dizziness after killing a snake 8
'Puzanga’ (love charm) 7
To detach a child from the mother 6
NixpuPimaa (the initiation ritual) 6
Separated families/separation 6

UR = Use Repoltnspecified socioultural uses listed in descending ordetJ&t value.

The prevalent treatment in this category was to csyenptoms interpreted as a spirifixin attack.

Our findings confirm the statement of Grahg@001)that if ayuxinattack were elevated to the
rank of illness, it would constitute the most common category of disease reported for the
Cashinahua. It would be easy to interpret this as a folk belief, but when asked thesymptoms

that such an attack manifests, the research participants describe convulsive seizures, often
accompanied byhe loss of consciousness; the affected person is disoriented, suffers great anxiety,
and cannot control their basic needs. From the point of view of biomedically dedisedse states,

one might interpret the symptoms of yuxinor spirit attack as indicative of some sort of nervous
disorder but would never consider a spirit to be an etiologic agent. Graf2@@l) states that
defining and identifying the category of spirit attack is particularly problematic. Treatments in this

category include both the use of plants to treat thiéer-effectsof a spirit attack, whose symptoms
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range from unconsciousness to catatonia to violent rage, and the use of plants to protect someone
from a spirit attack. In the latter case, plant juice or a decoction is typically taken internally. Warm

baths, the application of plant juice to the eye,lmth, are typically useth anemergency.

For religious use, only four taxa were presented by research participants, incBialiigteriopsis
caapi(Spruce ex Griseb.) C.V.Morton bark and the leaves oPsyohotrisspecies, namell. viridis

and P. alba,used together in the preparation of the traditionaixi pae(ayahuasca) entheogenic
brew. Another plant species that is added to this visiotucing potion isRenealmia breviscapa
(Poepp. & Endl.) Poepp. & Endthose leaves are included in the concoction when the potion is
brewed to "clarifythe vision".As stated byAlexiadeq1999) ayahuasca is undoubtedly the most
widely employed hallucinogen in western Amazonia. Most, if not all, Indigenous cultures use
hallucinogenic plants as a fundamental part of their healing practices. They frequently play a role
that is significantly greatahan that of direct therapeutic and calming methods. Research into the

tribe's medicinal plants must therefore include plants used in rit(@thultesand Raffauf 199Q)

Fourteen of the documented species are used as-fantility agents in family planning, the most
important of whichare Chondrodendron tomentosuRuiz & PavClitoria pozuzoensisF.Macbr.,

Faramea multifloraA.Rich. ex DCand Rourea amazonicRadlk.

With regard tofamily planning, most Cashinahua wonamefamiliar with the routine use of various
plants for longterm contraception. This typically involves undergoing several vaginal batlssgtili

a concoction of bark and leaves, followed by ingesting a small quantity clatihhemixture. The
effectiveness of these potent herbal remedies relies on strict adherence to a particular diet and
sexual abstinence while using the remedy. The duratibrireatment varies from one to two
months, depending on thintended length of protection. The duration of protection provided by
these measures ranges betweerB¥ears. Tablé displays the species categorized as -fetiility

agentsin Cook's system
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Talle 5. Species used asmtraceptiveslisted in descending order ofse repors (UR)

Genus, species, author Cashinahua name Plant part(s) UR
used
Chondrodendron tomentosuRuiz & | avateux muka bark root, 13
Pav. roots, leaves
Clitoria pozuzoensikF.Machbr. nenautsi himiya (tene kabizenautsi) | leaves, 12
bark root,
roots
Arrabideasp. 4 kape hatu nenautsi leaves, 8
bark root
Faramea multifloraA.Rich. xane tsamatininwan leaves 4
Talisiacf. sylvaticaRadlk. kespin xanichin nenautsi leaves 4
Adiantum poeppigianuniKuhn) xanchu xeta nenautsi leaves 2
Hieron.
Coussareap. dunu nami mecha leaves 2
Cuspidaria floribundéDC.) A.H.Gentry| himi kains leaves 2
HameliaAxillarisSw. xawan himi leaves 2
Paullinia anomophyli&adlk. xawan maxkéunpa leaves 2
Pipercf. lanceolatumRuiz & Pav. matsi pei tadunua leaves 2
Rourea amazonicRadlk. nenautsi himiya (tenekabia nenautsi) | leaves 2
bark root
Alchorneecf. costaricensi®ax & xeins leaves 1
K.Hoffm.
Adiantum platyphyllungSw. xanchu xeta nenautsi leaves 1

UR = Use Report

If a woman decides to discontinue the use of contraception and seek conception, she can use herbs
that enhance fertility and counteract the previous contraceptive treatment. This remedy includes

a variety of plants known locally asnpen tsiwa consisting ofAchimenessp., Justiciaboliviana
Rusbyand Stenostephanusp. The terrmanpenrefers toa green fly known for its high and rapid
reproductive rate. The following plant speci@s,addition toRuellia proxima.indau, are used to
address female sterility or to counteract the effects of previously used contracepieesagonia

amazonicgDucke) L. Andersson & RogadUrceolina cyaneospern{®eerow) Christenh. & Byng.
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5.2.4. Modes of preparatioradministration andplant parts used

Various methods were used to prepare herbal remedies. Decoctions (1,247 UR) were the
predominant form of preparation found in this studgndthey were mainly used for external
applications such as baths, washasd compresses, as well as for drajestion This result is in

line with the findings reported in neighbouring regiohd NJB @ | f Elderly thdjviduals favour
decoctions when preparing remedies since they believe that steeping plant material in water for
prolonged periods enhancets efficacy.Sudy participants shared various methods for preparing
plant materia] which included steeping fresh leaves in a large amount of cold water (771
responses), steeping ground, pounded, or grated leaves in a small amount of cold water (303
responses), and applying freshly squeezed leaf juice directly to the affected area (251 re}ponse
All mettods were deemed effective by the participants. Water formshhsisof almost all oral

and topical treatments. Fresh plant material is used in the manufacture of remedies without
exception. Two hundred and fiftyix UR(8.1% of the remedies) were prepared kawa or
"patarashca" form, a traditional Amazonian approach that involves wrapping small figdmirpui

leaves Calathea lutegAubl.) Schult.) and lightly roasting them owdire. The Cashinahua also use

this method of preparation, slightly crushing the frdshves of medicinal plants and oftewlding

the seeds ofmaxe "achiote" Bixa orellanal.), mainly for the treatment of various skin and
subcutaneous cellular tissue disorders, leishmaniosis, infections, inflammation, and injuries. The

modes of preparation are presented in Tabldisted in descending ordef UR value.

Talle 6. Modes of preparation

Mode of preparation No. UR %oof total UR
Decoction 1,247 40%
Soaked in water 767 24%
Ground/pounded/grated 304 10%
Patarashca 257 8%
Sjueezed 251 8%
Heated up 128 4%
Chewed 85 3%
Used whole 39 1%
Raw/unprocessed 27 1%
Infusion 17 1%
Exudate / leaf juice 1 0%

UR = Use Repoiodes of preparation listed in descending order of UR value (total of 3,163 UR).
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It is worth highlighting that only 14% of the treatments were taken orally, whereas the
overwhelming majority (85.9%) were administered externally, often through bathing solutions.
Warm baths were the most commonly used method (762 UR) and, together with cold baths (89
UR), accounted for 32.7% of all external applications. Direct topicdicappn accounted for

34.4%, followed by rubbing (15.1%) and washing (8.4%) of the affected area.

Oral administration consisted of 444 UR, including macerated potions of fresh plant material in
water, which accounted for 64.6% of UR (287,dRJ decoctions, which accounted for 27% of UR
(120 UR). Finally, only 1.1% of the recorded botanical material was used as a fumigant to combat
infectious disease outbreaks and repel insects. Bbisinicalmaterial was predominantly leafy
branches ofCouepia obovat®ucke andRuizodendron oval@Ruiz & Pav.) R. E. Fr. in association
with Pityrogramma calomelanof..) Link fern leaveS.he different administration methods for

herbal remedies are summarised in Table 7.

Talde 7. Modes of administration

Mode of administration Use Reports % of total UR Administration
Wam or cold bath 851 27% external
Pressedon/in the affected part 715 22.7% external
Fricion (including whole fruit) 514 16.3% external
Ingeston 444 14% internal
Wadh (including mouttwash) 235 7.6% external
Eyedrops 176 5.6% external
Plaster 51 1.6% external
Vagiral douche 48 1.5% external
Burned/Fumigation 38 1.2% external
Introduced inaffected part 31 1% external
Poultice 30 1% external
Mouth wash 21 0.7% external

UR = Use Repottlodes of administration are listed in descending order of UR value (total of 3,163 UR).

The direct application of either chewed or ground leaya®ssedon the affected area, was a
frequently used method (22.7%) in the initethge of treating venomous bites, as well as herpes
leishmaniasis and cold sores. Fresh or heated leaves, crushed in a small amount of water, were

commonly applied (16.2%) to areas experiencing inflammation, swedimd pain, as well as a
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secondary treatment for snakebites or during pregnancy and childbirth. Washing the affected area
(7.4%)wasreported to alleviate rheumatic pain, headaches, abscessmanbrrhoids, bleeding,

and irregular menstruation, as well &s treat flu, diarrfoea, inflammatory conditions, and skin
infections. Poultices and plasters (2.6%) made from crushed and mostly heated leaves were used
to treat lumbago, facial paralysis, nervous tics, bruiaadclosed wounds and to prevent mastitis
during weaning. Ocular adginistration - the instillation of crushed leaf juice directly into the eye
(5.6%) is a variation used by various Amazonian ethnic gr@¢Gpaham 2001Luziatelli et al. 2010)

The Cashinahua employ this method for the management of conjunctivitis, styes, visual
impairments, and headaches. However, its most common usage involved an occurrence of fainting,
dizziness, and intense convulsions (known gexanattack), which healers compared to epilepsy.

It was also utiied for culturallybound and magical purposes such as sorcery and "panema,” which
refers to misfortune in hunting. In addition, it was common to use it before hunting to improve

vision in the shadows of the forest.

5.2.5. Cashinahualassificatiorsystemin phytomedicine

The emic approach analyses local people's perceptionsategorsationsof the world, their rules

of behaviaur, their subjective meanings, and the ways in which they imagine and explain events.
Conversely, the etic approaaithich isoriented towards scientistgcrutinsesthe anthropologist's
observations, classifications, interpretations, and explanations as opposed to those of locals. The
objective etic approach acknowledges that cultural insiders are frequentlymaogersedin their
customs toprovide impartial interpretations of their culture. Bytilising the etic approach, the
ethnographer underscores their own understanding of what is importatit. and emic approaches
were adopted in this study to compare different perspectives. The body systemscategorsed

etically according to Western concepts to facilitate data analysisile an emic approach was
adopted to attainan indepth comprehension of the Cashinahua community's perspective on

health and iliness. The following part of teieidy uses the same approach.

This section provides an overview of the medicinal plant categories obtained by comparing the local
names of thestudiedspecies and their translations. The analysis demonstrates that specific words
commonly found in Cashinahua names of certain plants, inclumitey nenautsj matsi, nuin, nixu,

etc., indicate distinct groups of plants as identified by plant specialists. Further research among the
vegetalists participating in the studgveakd that, in line withCashinahudraditional medicine,

there arecategories of medicinal plantslgu) defined according to the range of health problems

they are used to treattach of these categaations has a central 'mother’ or 'main’ plant, which is
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the most significant species in its respective group and is generally combined with another plant
from the same category when preparing a remedy. ddiferent classificationsvere identified

through interviews with study participants and are presented in Table 8.

Table 8. Cashinahua classification of medicinal plants

Category Healing qualities
Bata snakebites or poisonous insect bitegniversal remedies for all ailments
Nenautsi infections, inflammation, swellingumours, hernia, pain relief, snakebite

treatment, contraception and reproduction

Nixu yuxin(or spirit) attack, animal transformation, fainting, loss of consciousr

cramps, convulsions, epilepsy, headache, lack of concentration and diz:

Nuin skin conditions, herpes, leishmaniasis, mycosis, shinghéior
Mecha poisoning, viper bitg otitis, cuts, wounds, sliwounds
Matsi inflammation

Batagroup

This vital group of medicinal plants is used in the treatment of aeotenomation including bites
and stings caused primarily by poisonous reptiles, scorpions, stingmgiers andinsects such as
isula, and is widely regarded as a panacea for all illne3$eshata group is the most diverse,
abundant and important to the locals who live in this remote area, where the risk of snakebite is
high because othe almost pristine rainforesenvironment Although the'mother' plant of the
group isbesti bata- Rosenbergiodendron longifloru(Ruiz & Pav.) Fagdrbm the Rubiaceae
family, the most commomplantswithin this categoryare members ofthe family Solanaceagutsi
bata - Solanum mitecf. Ruiz & Paykamuxun bata Solanum oppositifoliurRuz & Pavkamuxun
bata - Solanum thelopodiurSendtn, xau bata Solanum sessiRuiz & Pavtexkan batalycianthes
inaequilatera (Rusby) Bitter andbata hanaya- Lycianthes coffeifoliaBitter) and the family
Acanthaceaenfikinmedan putani bata Pseideranthemum lanceolaturfRuiz & Pav.) Wasskuke
bibexbata - Pseuderanthemurnongestum(SMoore) Wassh.dunuhimi - Pseuderanthemurap.],
matsi bedea Herpetacanthus rotundatu@.indau) Bremek. anguke bibex bata pei ewapabu
Pulchranthus adenostachyykindau) V.M.Baum). Another important family is Salicaceath

Lunania parviflorépruce ex Benth. and different specieCasearidbeingthe most usedaxa
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According to traditional Cashinahua medicine, the treatmehsnakebites, which can be fatal,
involves three stages. Throughout the treatment, a strict diet is followed where the patient and the
healer are prohibited from consuming cooked manidafihot esculenta Failure to adhere to the

diet prevents the bite from healing and may cause chronic inflammation, resulting in lifelong
lameness or disability. The selection of plants s¢tdiin the initial stagelependson the type of
shakeresponsiblefor the bite. A diverse range of 38ant species can be employed as first aid for
poisonous bites, some of which are specific to the species they treat, skemaxun batawhich
isused to heal bites froma particular reptile speciekdmuxrefers to "shushupe" oLachesisp.).
Venomous snakebites can result in varying degrees of local and systemic effects, including shock
and death. Some plants with the wordunu' in their name, which refer to vipers of thi&othrops
species (such akinu buxka nenautsilunu himj anddunu nami mechg can be used to treat bites
from species withhaemotoxic and proteolytic venoms. Additionalbgsti batais considered a

universal emergency remedy for both neurotoxic dragmotoxicvenom.

To extract venom from the affected area, freshly crushed or chewed plant leaves are applied. The
sap is then squeezédto the woundevery 35 minutesuntil stool is passed by the patient, thereby
signifying the removal dhe venom The initial stage of snakebite treatment involves administering

emergency care to the injured site in a prompt manner.

The secondstage of snakebite management commences following the expulsion of venom,
entailing the immersion of thaffected region in warm decoctions dfata plants, alone or in
combination. This approach could be supplemented by the ingestion of small doses of the cooked
remedy prepared for the bath, or by washing and rubbing the affected area with fresh leaves
squeezed in cold water, in both cases at a freugy of 34 times a day. The ingestion of the
decoction is sometimes administered in the secondgghof treatment to lessen inflammation and
hasten healingf the wound and surrounding tissue. The patient is instructed to remain recumbent
and follow a specified diet during both initial phases of treatment. Once the aforementioned
symptoms have subsided, the thistage of treatment can commencewherein the body is

strengthenedandrevitalised.

In the third and final stage of snakebite treatment, plants serve as a regenerative tonic, enabling
the patient to recover strength and mobility. Until the thipthaseof treatment is completed, the
patient should stay in thehammock and avoid standing up. In this stage of treatment, the plants

are administered as warm and cold whdledy baths using a decoction afunun yubins
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Dracontium spruceanun{Schott) G.H.Zhu leaves and stenmsai matsi ¢ Cardiospermum

halicacaburi_, andutsi bata pei taxipa Solanum mitéRuiz & Pav. alone or in combination.

Nenautsigroup

This group of radicinal plantsis used to cure infections, inflammation, swelling, tuans, and
hernia,as well aso soothe pain. Theyarealso utilsed in the seconégtage treatment osnakebites,

as a contraceptiveand to enhance fertility. The terrmenautsi' has an ambiguous meaning,
referring to a process that can entail deflating, contracting, or drying. The meaning of nenautsi has
been variously explained by the Cashinahua people themselves asatasibrella closes" ofas

if the ball deflates",while the mostfrequent explanation is "as whea coconut fruit dries".
Vegetalists haveompared the healing power ofenautsiplants to that of antibioticsThe 'mother’

or 'head' of thenenautsigroup comprises three distinct species unified by the Cashinahua
denomination:nenautsi himiya These species afRourea amazonicRadlk.,Clitoria pozuzoensis
J.F.Macbr., an@rmosiasp. The Fabaceae family represents the prevailing taxonomic group in this

category.
Nixugroup

Medicinal plantsis this groupare used to curepossible medical conditions associated with
possession, altered states of consciousnessiearrological disturbances inclindy yuxin(or spirit)

attack, animal transformation, fainting, loss of consciousness, cramps, convulsions, epilepsy,
headache, lack of concentration, and dizziness. It is important to differentiate between these
conditions and to explore the potential underlyingusas, including psychological factors, social
context, cultural beliefsand medical issues. Objective evaluation and diagnosis are crucial for
appropriate treatment and care, as well as for avoiding stigma, digwaiion, or misinterpretation.

A conprehensive and interdisciplinary approach is often necessary, involving medical, psychiatric,
anthropological, and spiritual perspectiv8$ie 'mother’ or ‘head' of thaixugroup isnixu pei dania

- Crossopetalum parviflorunfHemsl.) Lundell. The families Acanthaceae, Aristolochiaceak

Asteraceae are represented in this small group.

Nuingroup

Medicinal plantsin this group areused to cure skin affections, herpdejshmaniasismycosis,
dermatosis eczemaabscessesshingles and "riwi". Nuin in the Hantxa Kuinlanguage means
earthworm or wormandaccording to study participants this group of plants serves in a few words

for all that itches. The plants of this broamlin category are used to treaa variety ofskin
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conditions mostly prepared in the form of "patarashca” by squeezing warm juice on the affected
area. The high diversity of plants used to treat various skin conditions and infectious diseases
manifested on the skin shows the importance of this area of treatm8hin conditions can be
caused by a variety of factors, such as infections, inflammation, and allergies. These conditions can
range from mild, such as ache and eczema, to more serious infections like herpes, leishmaniasis,
and mycosis. Shingles ivigal infection that can cause a painful rash, aivd is a skin condition

that is endemic to certain areas in Amazoniaisdiverse group with thémother' plant ofchudan

nuin - Heliotropium funkiadeuillet is marked by a high representation of the Boraginaceae and

Bignoniaceae faniis.

Mechagroup

Medicinal plantsn the mechagroup are traditionally used to treat otitis media, cuts, wouyaisd
poisoning. In some cases, plants of this group are also used during the second phase of treatment
for venomous bites, which is essentially treating fewere inflammation thahas developed in the

area of the wound. Thenother' or 'main’plant of the mechagroup is thedunu nami mechalant

- Coussareap.

Matsigroup

This group consists ofgnts which are used b@ashinahua plant specialigts soothe and relieve
inflammation. The termmatsi' signifies a cooling effect. Juicy leaves from plants belonging to the
Begoniaceae and Gesneriaceae families, which are rich in sap, can be crushed and applied in cold
water directly to the affected area. In instances where the inflammation is interralaimedy can

be appliedto the skinabove theaffected area Leaves from thémother' plant tetun pei matsi
(Begonia maynensiis.DC.), have been found to be a potent remedy for bronchitis and sore throat

when pounded in fresivater and ingested (basezh personal experience).

5.2.6. Cashinahude€male plants

The hypothesis that Cashinahua women possess extensive knowledge of medicinal plants used for
treating reproductive health issues was confirmed by conducting extensive collaborative research
with Cashinahua midwives. This research revealed that womenahdgep understanding of plants

that are used for addressing reproductive problems and family planning.

Through openinterviews and sersstructured questionnaires, it was determined thatemale

plants are categorised into the groups outlined in TaBleThisclassificationwas agreed upon by
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all participants in an objective manner. Further understanding of the categories was only possible
with the input of the female participants. Indigenous communities have developed a broad range
of practices and knowledge to reduce risks surrounding reprtidel issues within the context of
their culture, which values the importance of nature. Their beliefs hold that the violation of cultural
norms can lead to illness. Therefore, women undergo various procedures during pregnancy to

ensure a successful birth.

During field research conducted in 2013 and 2015, greater emphasis was placed on the study of
gynaecological flora that Cashinahua women utilise during pregnancy to facilitate childbirth, offer
postnatal care to the mother, and safeguard the infant during the initial months of life. Information
about these plants could not be obtained from the maleldadists who were asked to present the
plants used to treat illnesses as partthfs research. They correctly argued that pregnancy and
childbirth were not ilinesses and therefore not addressed. Male healers discussed plants related to
female reproductivesystem health solely for severe healthoblems and referred t@lants used

during pregnancy and childbirth &&male plants Cashinahua women are knowledgeable about
these species and their use. These plants cannot be categorised as exclusisetppgical. Their
usage is strongly intertwined with Cashinahua beliefs and worldview, which diverges from the

Western perspective.

While working withwomenexperiencedn pregnancy care archildbirth, the participants classified
the 'female plantsand the necessary dietary restrictions fmarents duringoregnancy, childbirth,

and the initial months of a newborn's life into the categonessentedin Table 9

Tabe 9. 'Female plants' categories according to their uses

Category Therapeutic uses in individual categories

bixtun epabu To care for pregnancy and facilitate childbirth

haven nachix iti Torelieve pain and postparturhaemorrhage

bakeixta himidachukiti To "cleanse" the newborn's blopdrotective baths

bakeixta nima tawakinan, To protect a mother and her child when they leave home

eskawabinki taewakinan together for the first time

dakati dau For a child to detach from its mother atehrn to sleep alone i
its hammock

kuxipa dau To enhance the physical fithess of children
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Bixtun epabwategory(mucilage plants)

Bixtun epabuis a group of plants used by Cashinahua women to treat pregnancy and ease
childbirth. Upon being crushed in cold water, the leaw€bixtun epabulischarge mucuixtun-
mucilage)that is utilised between the fourth and sixth momstbf pregnancy. Additionally, as part

of their bathing routine in the river, pregnant women gently rub the lightly crushed leaves on their
abdomen, legs, and genital area. In addition to the cold bath and rubbing, the woman also ingests
a cup of the mucildagous liquid extractd from the leaves diixtun epabwlants, freshly prepared

by soaking in cold water, which is believed to increase mucus in the abdomen. This is considered
advantageous for aiding childbirth and ensuring the foetus grows healthy and strong. The leaves
from a single plant within this categy are generally administered once a week until labour begins.
From the sixth month of pregnancy, expectant mothers begin taingexi(Guatteriaaff. hirsuta

Ruiz & Pav.) to promote a clean and healthy birth for their baby, free from the presenddtef w
mucus.A pregnant wonan should takemikin medan putani batéPseuderanthemum lanceolatym

three times during her pregnancgpecificallyduring the seventh month and at the beginning and
end of the eighth month. The purpose of tligplicationis to maintain the baby's correct position

by rubbing the stomach three times and consuming the plant's juice. Additiomaliaku bake
bixtun (Tradescantiazanoniaand T. zebrina is taken during the eighth month of pregnancy to

promote swift labar and facilitae the release of the placenta and newborn.

As the expectantmother's due date approaches, her family attendant gathers 5 to 10 leaves
(depending on their size) from each plant in thigtun epabugroup, which are found in the forest.
The leaves are crushed in a medigined pot of cold water to massage thgpectantmother's
stomach wherabour begins, and she consumes half a pot of the slimy lipgtdbeforedelivery.

Most plants within this category ateelievedto promotelabour and possess dilatation effects.

Pregnancy and childbirth are fundamental components of the human experience. This study delves
into the women's social domain to gain insight itdbour and delivery from a female perspective.

Its objective is to demonstrate the Curanja River's Cashinahua women's perception,
comprehension, andutilisation of plant remedies in prenatal care, childbirth suppoand
amelioration of neonatal distress. The plant remedies used for contraception and family planning
are also documented in this part of the studyhe initial pregnancy is crucial, a principle that also
applies to Cashinahua women. A pregnant woman is prohibited from engaging in strenuous
activities, carrying heavy loads, or travelling far from home. In the past, the first trimester of

pregnancy wasvell regulated: from the third month, antenatal care begins, including the use of
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herbal remedies to aid childbirth and monitor the pregnancy. First, the pregnant woman
commences treatment with the plants of thextun epabwyroup. She massages her abdomen with
their leaves soaked in cold water during river bathing. Additionally, she consumes a small amount
of the same remedy in the form o&fjua de tiempl a typical Amazoniameansof administering
remedies, instead of water when thirsty. FitBhe mothersalsorefrain from consuming certain
foods during pregnancy due to food taboos. Throughout their pregnancy, they adhere to their
dietary restrictions, which include avoiding the consumption of "male" meat from large animals and
meat from animals that live in hes, such as majg€uniculus padaachuni(Nasua nasup and
carachupalidelphissp.) which are typically killed with smoke, as welhate-dwellingcarachama

fish (Pseudorinelepisp.) stingrays, and water turtles According to the principle of similarity, it is
believed that consuming an animal that dies in a hole will prevent a child from being born alive.
Mothers who have had multiple children no longer adhere to a special diet as they have become
accustomed to tk process of childbirthilhey already "know how to give birthf.the foetus is in a
breech position during the eighth month of pregnancy, éxpectantmother can try to adjust the
baby's position herself. This can be done by applying peanut oil tagheash in the morning when

the baby is most still.

Most Cashinahua women give birth at home in an upright, squatting position, using their hammock
under their armpits for support. If necessary, an experienced woman fromtpectantmother@

family or theexpectantmother's husband can assist by placing their hands under her shoulders
from behind. The assisting woman then places a towel on the floor undeexpectantmother

and supports her by spreading her legs. Finally, she uses another cloth to hold the newborn baby.
The umbilical cord is cut to the length of three fingers with scissors, the blood is drained from the
umbilical cordand the navel is tied with a new cotton string. The umbilical cord is cut by the woman
who helps thenew mother give birth. She may come from another family, but she is always an
experienced birth attendant. Following this, the attendant bathes the newborn in warm boiled
water, swaddles the infant in a clean towahd places it to rest at its mother's breast or in her

hammock. Afterward, the baby is bathed daily with warm, boiled water.

If the child is born with a fever, it is cured witkxibinseeds $esamum indicurh.). This plant does

not grow wild inPurus butwas introduced from Brazil by relatives and was found in the home
gardens of all the participating communities. igbinplant producesnanyseeds when sown by
mixing the seeds with sand and dried chicken and cow dung. It is a powerful remedy and is highly

respected by the Cashinahua, who always keep dhieiinseeds in their homes as an emergency
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remedy for any serious or persistent iliness that cannot be cured by other medicines, such as fever,

headacheor bloodydiarrhoea Xixibinseeds are also used to cleanse the newborn baby's body.

If labour occurs at night and the plants of thextun epabugroup cannot be found in the forest,
only mallow leavedalachraspp.) andixibinseeds can be used to facilitathildbirth. Theéfemale
plants' are used to prevent discomfort in pregnant women, correct breech presentation and
transverse position of theoktus, relieve pain duringabour, improve dilatation and speed up
delivery. In the postpartum period, they are used to wash the genital area, stop bleeding, promote
placental expulsion and etine inversion, relieve postpartudiscomfort,and help thenewmother

recover.

Haven nachix itategory

Haven nachix itor himi dachukiti(himi = sangre) is another category of plant used to relieve
postpartumissues The day following childbirth, the plants of thaven nachix ittategory can be

used to relieve pain in the mother's body and postpartum bleeding. Plants of this group are never
used with cold waterinsteadthey should always be prepared and applied with warm or hot water
andthey are not suitable for washing the whole body. The medicinal preparations derived from this
plant group are exclusively intended for application to thedéo abdomen and genital area of the
mother postpartum. It is believed that the remedy prepared from these plants, if applied to the
breasts, wouldstop milk production, and consequently impede breastfeeding. tropical rural
areas, the use of water and fire is crucial for housewives. According to Cashinahua tradition, a new
mother must avoid contact with cold water and fire for at least one month after delivery to protect
her child's health. This is a vitapect of the system of restrictions and cultutaboos that both
parents must follow during the first month of their child's life to ensure their safety. In order to
work with water and fire, which are essential elements for the daily needs of Cashinahua women,
the mother will bathe several times withdecoction othi batg derived from the leaves &ouchea
fluminensis(Vell.) Moldenke. Both male and female respondents agreed thatbatais used
exclusively for this purpose, highlighting the significant scaitural importance of this planiThis

is a part of the system of restrictions that both parents must adhere to for the first month of their
child's life to ensure protection. The mother shall abstain from sex for the first two months after
giving birth. Disobedience of this rule leadsheir child becomingl, which will result in constant

crying and sleeplessness.
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Bakeixta himi dachukitategory

A selection of plantss utilised to ready infants for their initial outing with their mother outside of
the home. Typically, it is not un@ilbaby reaches the age of three or four months thiatan leave

the house for the first time. The first journey commonly revolves around visiting the mother's
chacra or meeting relatives in a different community. Prior to embarking on extended voyages or
venturing far from homea baby must be suitably treated witkuman maxuClitoria sp. Kuma
(shihuahuacopipteryx micranthaHarms is an emergetitee that can reach heights exceeding 50

m, rendering it one of the tallest trees in the jungle. It is believed to possess a "mothaiXior a
powerful spirit that can impact a child if left untreated, causing symptoms such as fainting,
dizzinessand vomiting. Parents must exercise deference towards this spirit and take precautions
to protect their child. The child can be cured wikhman maxuand buni maxy allowing them to
travel afar. Furthermore, the child is bathed wilthi xaba Chromolaena laewta (Lam.) R.M.King

& H.Rob. to "guard its path".
Dakati daucategory

Whena baby reaches three to four months old, it seeks the presence of its parents and refuses to
sleep alone in a hammock and will not stop crying. Cashinahua women hold the belief that unless
treated with dakati dauplants, the baby will persistently cry and cling to its mother. Thus, they
wash the baby in a mixture of calming plaimsthis category, so that it can sleep alone in its

hammock.

Kuxipa dawcategay

This group consists ofgntsusedfor enhancingchild's physical health. From the seventh or eighth
month of a child's life, it could learn to walk with the assistance of the leavehisplant group.
Administeringa plant fromthe kuxipa daucategory enablga child to walk independently by the
eighthmonth. Toimprovea child's physical health from the second month of life until the age of
one, parents should bathe the child in a warm decoctiokwiipaplants in combination.Yawan
kuxi dau- Aphelandra lasiandréMildbr.) McDade & E. Tripp is citegl Grahan(2001)for identical

purposes
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5.3. The nost important ailmentategoriesand theirtreatments

5.3.1.Snakebits

The majority of uses in our study represent envenomation (311 UR), resulting particularly from
snakebites as well as stings and bites from other venomous animals, including scorpions and
spiders.Plants for treating snakebites were always the first to be mentioned by the research

participants and are considered the most culturally important.

From the 467 medicinal species collected, Table A1 (Appendix 1) shows ttie fozatment of
snakebites, the most cited species ar€asearia obovalig?oepp. ex Griseb. an&olanum
thelopodiumSendtn. with 13JReach followed byLeonia glycycarpRuiz & Pav. anlflascagnia
eggersianaNied.) W.R.Anderson with 13R and thenRosenbergiodendron longifloru(Ruiz &
Pav.) Fagerl. arBolanum sessilRuiz & Pav. with 11 use reports (U&giphila cuneatdoldenke,
Caseariasp.3 and Lunania parvifloré&Spruce ex Benth. each have 10 UR. Three additional species
that study participants often mentioned for treating snakelsitaclude Caamembeca spectabilis
(DC.) J.F.B. Pastoi@racontium loretens&.Krause, an®seuderanthemursp.3. The three most
frequently employed plant genera for treating venomous shakebites across all threesstdg
treatment are Solanum with 32 UR and 3 specie§aseariawith 30 UR and 4 species, and

Pseuderanthemunwith 19 UR and 5 species.

5.3.2.Infections and infestations

In this investigation, the second most frequently mentionaitiment category was infectiomand
infestatiors, which showed 291 UR. This category comprised a range of conditions, including
herpes, leishmaniasis, conjunctivitis, and general infections. In this gfsguderanthemum
congestum(S.Moore) Wasshhad the highest number of R with 13, followed byEsenbeckia
febrifuga(A.St:Hil.) A.Juss. ex Mamvith 12 URPseuderanthemum lanceolatuwith 11 URand
Drymonia tenuigBenth.) J.L.Clark arfiper leucopheum with 10 UR eachThe Pan American
Health Organization points out that leishmaniasis is among the top 10 neglected tropical diseases,
with more than 12 million people infected globallur research findings demonstrate that the
leaves oflacaranda glabréDC.) Bureau & K.Schum. were used in the treatment of advanced states
of leishmaniasis, accounting for 8 UR. Strong-hetpetic activity is attributed to 21 species,
including Pseuderanthemum congestym. lanceolatumCaamembeca gigantegChodat) J.B.

Pastore, andC. spectabili¢€DC.) J.F.B. Pastore, which are the most mentioned.
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5.3.3. Pregnancy and birth disorders

An inseparable part of human life is pregnancy and childbirth. The frequency of hospitalisations
related to pregnancy, childbirth, and the postpartum period in the Ucayali region supports the
significance of this category, which ranks fourth in this stoglyhas the highestCF valug€0.80).

This underscores the importance of comprehending the diverse range of plants accessible to
Cashinahua women to manageis significantlife event Thefamily Malvaceaepredominatesin

terms of frequency of use, with gen different species recorded as having 77 different uses,
confirming the knowledge and expertise of the Cashinahua women, who claim that the
mucilaginous leaves of certain plants hold the greatest potency in preparing for and supporting
childbirth. The pecies thatwere most frequently cited, listed in order of documented usage
frequency, are the leaves §fuararibea wittiiK.Schum. & Ulband Theobroma cacab.both with

19 UR andMatisia cordataBonpl. with 14 reported uses. The following species on the list include
Abutilonsp.1 and sp.2Malachra alceifolialacq., andPavonia fruticosgMill.) Fawc. & Rendle. In
addition, two speciesfthe Commelinaceae family are representadradescantia zanonig..) Sw.

with 20 UR and'. zebrindBosse with 9 UR. To clarify, UR refers to the number of occurrence records
for each species. Acanthaceae is another family that is widely represented, with a totaU& 26
Pseuderanthemum lanceolaturfRuiz & Pay. Wassh.was referenced the most frequently,
appearing in 18R followed by Pseuderanthemurap.3,Dianthera pectoraligJacq.) J.F.Gmgand
Stenostephanusp. in descending ordeRiper reticulaturnL. with 23 URis undoubtedly the most
commonly used plant to support pregnancy and ease childbirth, and it is the only member of the
Piperaceae family used for these purpos@aother significant species for managing pregnancy,
inducing labour, and treating postpartum disorderdAzalypha diversifolidacq.(9 UR) from the

Euphorbiaceae family.

5.4. Scientificallyneglectedmedicinalplants

The study revealed that the Cashinahua use sewemilookedmedicinal plants. A comparison of

the 467 documented species with the scientific literature revealed 79 species that acamently

listed in the WOS database as medicinal or ethnobotanically used, nor analysed for biologically
active compoundsThe distribution of species with little or no pharmacological documentation is
spread among 60 genera and 42 botanical families. Acanthaceae serves as the most represented

family with seven species, followed by Fabaceae, Araceae, and Solanaceae. Nudablsiet 172
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uses forthe 79 new or littleknown medicinal plant species. Table A2 (Appendix 2) presents these

taxa in alphabetical order according to species and their use in Cashinahua herbal medicine.

Among these 79 underreported species, the mostequently recorded therapeutic activities
involved pregnancy and birth disorders (13.84%), followed by poisonargsjnfections and
infestations. A wide variety of applications characterise a few species, and five of them stand out
because of their adaptabilityAphelandra lasiandrgMildbr.) McDade & E.A.TrippRourea
amazonicgBaker) RadlkAdiantum poeppigianur®. PresiBegonia maynensis. DC.andLeonia
glycycarpaRuiz & Pav. The predominant application forasvexternal (87%). In Table,Aéxa with

a frequency of citation (FC) higher theam are marked withan astersk Most ofthe specie<ited

have multiple medicinal uses.

The selection of species for specific disease categaasdased on the number of citations they
have received. Table 10 presents the species Werte cited over 14 times for a particular use.

These species are regarded as suitable for phytochemical analysis to confirm their efficacy.

Almost a quarter of the uses of species with the highest frequency of citaff@lsted in Table
10 are related to the treatment of snakeb#ghus providingurther evidence of the importance of

plants in the treatment of this lif¢threatening condition.
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Talle 10. Theneglectedspecieaused for particular ailmentsased on the highestC

Plant species Uses (n:%é)
Machaerium cuspidaturKuhlm. & Hoehne Open wound, cuts 20
Solanum sessile Ruiz & Pav. Snakebits 20
Tradescantia zanoni@..) Sw. Labour induction 20
Mascagnia eggersian@ied.) W.R.Anderson Snakebits ¢ shanu 19
Bomarea eduli§Tussac) Herb. Facial paralysis 18
Guazumarinita Mart. Behaviour disturbances 18
Rosenbergiodendron longiflorufRuiz & Pav.) Fagerl. Snakebits 17
Philodendron ernestitngl. Nervous tic 16
Urceolina cyaneosperm®leerow) Christenh. & Byng Labour induction 16
Centropogon cornutud..) Druce Canker sores 15
Cuspidaridloribunda(DC). A. H. Herpes zoster 15
NeeadivaricataPoepp. & Endl. Bleeding 15
Solanum thelopodiurBendtn. Snakebits - kamux 15
Aphelandra acrensisindau Facial palsy 14
Aphelandrdasiandra(Mildbr.) Seizures, epilepsy 14
ConnarugpunctatusPlanch. Conjunctivitis 14
Drymonia coccinea (Aubl.) Wiehler Inflammation of the testicle 14
Leonia glycycarpRuiz & Pav. Snakebits - shanu, kamux 14
Matisia cordataBonpl. Labaur induction 14

FC = Frequency of citation

5.5. Comparison of medicinal plants used among different etimoigps in

the region

The medicinal plants in the study region were compared to appropriate ethnobotanical studies
from the Peruvian Amazon and neighbouring areas of Brazil and Bolivia, specifically including
research byAlexiadeq1999) SanzBiset et al(2009) and Odonne et a[2013) A Venn diagram
illustrating the overlap between this study and other Amazonian ethnic groups is presented in

Figurell, while Table 11 displays the Jaccard similarity indices.
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Kaxinawa
83 spp.

Chayahuita
272 spp.

Figure 1. Venn diagram comparing the number of medicinal plant taxa documented in the
present study and studies of other Amazonian ethgrimups.

It is unsurprising that there exists a great resemblance at the genus and species level with regard to the
KSNbIFf NBYSRASE dziaAftArAasSR o6& GKS . NITAfAFLY YFEAYL
neighbouring Acre state. Although fewer boical taxa were recorded, similarities with areas in
different parts of the Peruvian Amazon were notétde traditional medicines of the Ese Eja community,

who live on the shores of the Heath River which forms the border between Bolivia and Peru, showed

the leastresemblance.
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Tale 11. Ethno-geographical comparison of medicinal plant species used in the region

Region and No.of | No. of No. of No. of Jaccard Jaccard
administrative Ethnic group : s identical | identical | Index Index Reference
genera | species . .

department genera species | (genera) (species)
Brazilian Amazon| Kaxinawa 72 83 56 36 20.82 8.89 Penedo
W2 NRnA2 w/( dzy A Y etal.
State Acre 2023
Peruvian Amazon| Quechua 202 289 92 38 25.34 6.24 SansBizet
Chazuta Valley, | (Lamas etal
{ 'y al NI | Quechuas) 2008
Peruvian Amazon| Chayahuita | 191 215 74 32 20 5.91 Odonneet
Paranapura Basin (Shawi) al.
Loreto 2013
Bolivian Amazon | Ese Eja 123 129 46 21 13.93 451 Alexiades
La Paz (Huarayo) 1999
Peruvian
Amazon Madre
de Dios

_ Cashinahua | 253 358 N/A N/A N/A N/A The
Peruw_an Amazon (HuniKuin present
Curanja River, study
Ucayali

Thelargestnumber of medicinal species used has been documented in the Alto Purus River basin
(Department of Ucayali and State of Acre) with 411 species (this studyea®dheida et al. 2023)
F2tf26SR 0KS / KFTdziil +F &t Se GanBisdtdidl yodyy
the Paranapur#asin (Department of Loreto) with 215 specf{€@slonne et al. 2013andthe Heath

0e

River basin in the Peruvian Department of Madre de Dios and the neighboBolivian
Department of La Pamith 129 speciegAlexiades 1999)The only taxon that isommon toall of

the compared studies Betiveria alliace&. The following are medicinal species tvatre recorded
in three of the four studiesAbuta grandifolia(Mart.) Sandwith Banisteriopsis caagSpruce ex
Griseb.) C.V.MortorBixa orellana_., Calycophyllum spruceanu(®enth.) K.SchumDracontium
spruceanun{Schott) G.H.ZhandMansoa alliacegLam.) A.H.Gentry.

5.5.1. Overlapping uses of medicinal plants by different ethnic groups

Comparison of available data illustrated the distinctivenesthefCashinahuaise of medicinal
plants in comparison to other ethnic groups in the aréae Cashinahua employed a wider range

of taxa, including a significant number of plants that were not sefili by other tribes. This
unigueness can possibly be attributed to the exclusive botanical environment of the research site,
which is remarkably preserved due tioe sparse population and accessibility challenges. Species

that overlap and are used by several ethnic groups in the study (with only one speeir®ria
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alliaceg widely known and used by differemthnic groups and referred to as mucura by the
mestizo population)are common and most of them were traditionally collected and sold at
medicinal herb marketdVhencomparingresearch resultsit is imperative to consider theumber

of study participants, duration and scope tife research conducted, and accordingly the number

of medicinal plants documented. These factors significantly impact the resulting number of
botanical samples and the related information

This study compares the medicinal plant use of the Cashinahua with that of four neighbouring
ethnic groups. Of the 467 documented plants recorded in this study, 73 species were found to be
consistent with one of the four ethnic groups comparEdr instance, for the Ese Eja ethnic group,
the use of plants to treat a specific health problem was congruent for 12 of #iespecies
presented by Alexiadg4999) for the Chayahuita, 10 uses were consistent out @d@ycumented
speciegOdonne et al. 2013)and for the Quechua of the Chazuta Valley, 8 congruent uses were
found out of 289 medicinal species recorded in the work of dinst et al(2009) Compared to

the Brazilian branch of Kaxiwa, 36 out of the 83 documented species were identical. However,
only 5 of these species had identical ug¢gs Almeida et al. 2023a)hen compared to the AP
database, which is the only available database of over 1000 Peruvian medicinal species from the
Peruvian Amazon, this study found 33 medicinal uses that were identiabdle A3 provides a
detailed comparison of identicaledicinaluses. It can be found as Appendix 3 in the Supplementary

Material.

5.6. The emic approach: perceptions of community members

As part of the ethnobotanical investigation, 33 female and 35 male respondents from 68
Cashinahua households were intervieweddepth. The aim was to gather data about their
demographics, familial illnesses from the past year, treatments received, atdlhemedies
available in their homes. Participants from four out of the five communities examined responded
to the household questionnaire. In 2015, cooperation was obtained from the indigenous
community ofElTriunfo,as te village was abandoned aitd inhabitants moved to Brazil after a
tribe in voluntary isolation attacked the communityhe semsstructured household interviews
investigated the treatment alternativeavailablefor ailmentsand injuries, which included self
medication, consulting a medical expert or traditional herbalist, and the medipiaals that
households stored at home, in the garden, or close by for urgent niseather question posed to
study participantsnvolvedillnesses that had affected their household over the last year, as well as

the treatments used to remedy them and the perceived origins of the ailments. The Cashinahua
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identified a range of symptoms that were open to multiple interpretations, depending on their age,
education, and social circumstances. Notably, social context played a significant role in symptom
recognition and understanding of the underlying causesctvis illustrated through the examples

presented in Table 12.
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Talde 12. Prevalent diseases withthe four communitiesstudied

Disease “ rs) " Symptoms Perceived cause Plantsand their mixturesused for
> e treatment
e g3
V8 T4
LS | og
Influenza | 26 38.2 % | Headache and body| Getting wet or maka hunj xawan nea, buna bata.
aches working in the sun chaki, Mixtures: kuin xia, du hina,
Fever Going out inthe sun Xixi itsa kabia, yuxinin yuchi.
and rain awa punu nenautsi, nenautsi, muke
Due tocarelessness | bedudu.
nawa maxkini
Cold 17 25 % Sore throat Sun/rain buna bata, awa punu nenautsi,
Fever Cold weather nenautsi, muka, bedudu, xia, badin
Stuffy nose "Mal aire' (bad air) pakex matsi, bushudimaka huni,
Contaminated madi chibudux.
environment Mixture: taku dexni, yuna dau,
mauha.
Fever 15 221 % | Feverwith Getting wet or xawan nea.
headacheand body | working in the sun yapa mexupa pei, awlauinti, chaki,
aches, cold Going out inthe sun badin pakexmatsi, dau pei taxipa
Vomiting and rain xan ika maxe, akukabia bai
Patient thinks he/shg b5 32 b O nemakia. kuin xia.
is going to die not healed by a heale
Pain 14 20.6 % | Body aches, joint Hard work hasin punu nenautsi. dunti puyan,
pain nenautsi.
Mixture: awa punu nena utsi, hasin
punu nena utsi, punu chiwa,
baniman aka dau, kapa xeta nena
utsi.
Headache | 9 132 % | Headache, dizziness Concernsaboutsome | mae xekeake.
distant relatives Mixture: maka huni, xinu inin, isun
Sunstroke bunkax, dunu shepu, hanpis dau
Thinking a lot nixi, badin pakex, dei yuxibu bixtu,
baxawa kabia.
Cough/ 8 11.8 % | Sore throat and Rain buna bata.
bronchitis chest pain "Mal aire" (bad air) uku dau, awa huinti, muka, pisi.
bixtun epahuxupa
Diarrhoea | 6 8.8 % | Stomach and back | Bad or contaminated | baniman aka dau, bunpa.

pain
Nausea, vomihg

food

Severe sunstroke
After thinking a lot
about relatives

Poor diet and lack of
hygiene

Sailing up the river
without eating

Mixture: makahuni, xinu inin, isun
bunkax, dunu xepu, hanpis dau
nishi, badin pakex, dei yuxibu bixtu
baxawa kabia.
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Tade 12Continued

Disease - Symptoms Perceived cause Plants and their mixtures used for
S 8 2 treatment
> | 25
& EE
S5 O O
55 54
&L g a2
Gastritis 4 5.9 % | Stomach pain, back | Eating spicy food anun buna dau.
pain Eating beef bakachi pei, kada jiuda pei, midis.
Burning stomach, Eating fatty meals
muscle pain, nausea
Hernia 4 5.9 % | Severe black Carrying weight maspanewan.
diarrhoea Xipin tun akai bata, mae muxa.
Fainting 3 4.4 % | Faining, nausea, Fishing far away from| hane bata, xixi itsa
dizziness the community
Unconsciousness, | May be due todR | 3 §
vertigo Spirit attack
Severe headache,
diarrhoea
Haemorrhage | 2 2.9 % | Abdominal bleeding, kuin xia, himi kains.
fever
Abscess 1 1.5 % | Inflammation, Insect bites yawa tsis nuin.
Injury 1 15 % | Swollen, black Falling in the boat txaxu nami nuin, aw@ununenautsi,
bruising, severe pain kespin xanichi.
cannotwalk
Kidney 1 1.5 % | Painful urination During pregnancy txaxu nami nuin
inflammation muscle pain
Ovarian 1 1.5 % | Pain and bleeding Not dieting dter aku kabia, himi kudu bunpa, paico
infection giving birth
Rheumatism | 1 15 % | Knee and leg pain | Walking a lot hasin punu nenautsi
Swelling 1 15 % | Pain severe fever Bite ofdunu xena xuke bibex bata
venomous lizard
Toothache 1 15 % | Severe toothache, | After eating hard food| kuin xia
swelling
Tuberculosis | 1 1.5 % | Dry coughgoughing | Lack of food, Health centre Esperanza

up blood, chest pain

congestion
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Knowledge of the presence of medicinal plants and their uses in the vicinity of the interviewees'
homes highlights the significance addressinghe aforementioned prevalent health issues. Table

13 provides a breakdown of the primary applications of these medicinal plants, with rankings based
on their levels of usage (UR). The household questionnaires generdttdl af 338 UR. Some
participants disclosed multiple plants used for a particular ailment. The most frequently cited
conditions included headaels, fever, coughing/bronchitis, fainting, diarrhoea, inflammation, spirit

or yuxinattacks, and the challenge of soothing crying infants during the night. It is noteworthy that
the Cashinahua community places great emphasis on mitigating the disruptive impact of crying
babies, especially considering the village's size and the potdntia solitary crying infant to
disrupt the rest of the community. Inconsolable crying is frequently attributed to malevolent spirits
rather than physiological discomfort. During the study, 73 use reports (UR) were recorded regarding
the calming of a childxperiencing a nightmarelemonstratinghe significance ahisissue for the
community. The most frequently reportedpecieswas Piper aduncumwith 18 UR used for
vomiting, headachg and fainting followed byChromolaena laevigataith 12 UR usedfor the

treatment of leishmaniasis, calming a crying child, and protection.
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Tale 13. Predominant ussof wild medicinal plants in the vicinity of the community

Medical UR  Species UR NS
condition
Fainting 21 | Piper aduncunt. 5 14
Vomiting 19 | PiperaduncumL. 9 8
Headache 18  Fridericia japurensi®C.) L.G.Lohmann 4 14
Piper aduncunt. 4
Snakebits 18  Caamembeca gigante@hodat) J.F.B.Pastore 6 13
Diarrhoea 15 Hilleria secunddRuiz & Pav.) Kuntze 4 11
yukan mawamot collected 4
Spiritattack 13 | Dolichandra unguisati(L.) L.G.Lohmann 3 8
Calm crying baby 9 Chromolaena laevigatd.am.) R.M.King & H.Rob. ' 3 4
Leishmaniosis 9 Chromolaena laevigatéLam.) R.M.King & H.Rob. | 7 3
Scabs in scalp 9 Lantana camard.. 9 1
After childbirth* 8 Bouchea fluminensi® ell.) Moldenke 8 1
Hunting 8 Piper laevigatunKunth 6 3
Pain 8 Fairchildiasp. 2 8
muka not collected 2
Chromolaena laevigatdam.) R.M.King & H.Rob. | 2 5
Protection 7 katsa daunot collected 2
Cold sores 6 Pseuderanthemum congestu8. Moore) Wassh. 2 5
Cough 6 bixtun epabuwnot collected 6 8
Dizziness 6 Justicia aphelandroidégMildbr.) Wassh 3 6
Epilepsy 6 Strychnos brachiat®uiz & Pav. 3 3
Haemorrhage 6 Fridericia floridgDC.) L.G. Lohmann 5 2
Pregnancy care | 6 Nectandrasp. 2 4
Piper reticulaturi. 2

A total of 338 URvasreportedfor 68 respondentsThemedical conditionare presented in descending order
of UR. UR represents thenumberof use reports referenced for that particularedicinal conditionNS=
Number of species used faspecific health condition.

*Boucheafluminensis(Vell.) Moldenkeor chi bataholds significant socioultural meaning,as
unanimously agreed upon by all respondents. According to tradition, mothers of newborn infants
are forbidden from touching cold water and working with fire for a specified period to avoid causing

harm to their child. Failure to adhere to this taboo is ddesed a breach of custom. Taking a bath
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in a decoction of leaves callethi bata is believed to provide protection to both the mother and

newborn baby. It also enables the motherdobsequentlycook over a fire and bathe in the river.

One of the questions askedlring the household interviewgoncernedthe plants grown in the
respondents' gardens and their mauses(Table 14. It can be inferred that the presence of
medicinal plants grown near dwellisgndicates their frequent use and therefore their importance

to the household.

Tale 14. Predominant uses afommon and easily accessiloedicinal plants

Medical condition | UR | Speces(vernacular name if not collect¢d UR Number
of species
Headache 24 | buxka isin daunot collected 7 6
Fever 15 | *Coleus amboinicusour. 7 3
Cough/brorchitis 13 | Coleus barbatugAndrews) Benth. ex G.Don 5 5
Fainting 12 | Brunfelsia grandiflor®.Don 4 7
Diarrhoea 11 | bunpa,not collected 3 8
Inflammation 11 | Senna hirsutgL.) H.S.Irwin & Barneby 8 3
Calm crying baby | 10 | Peperomia pilos&uiz & Pav. 4 4
Tanaecium dichotomurmdacq.Kaehler & L. G. 4
Lohmann
Wounds/cuts 8 | muka,3, not collected 3 6
Dizziness 7 | 4, Drymonia teuschefRaymond) J.L.Clark 4 4
Pain 7 | 3,Brunfelsia grandiflord.Don 3 5
Peaceful sleep 6 | 6, Peperomia pilos®uiz & Pav. 6 1
Sore throat 4 | pisi xaka day4, not collected 4 4
Skin conditions 3 | 2,Cuspidaria floribund@DC.) A.H.Gentry 2 2
Toothache 3 | 3,Bunchosiasp. 3 3
Vomiting 3 | Brunfelsia grandiflor®.Don 1 3
Piper aduncunt.., 1
Cantinoa althaeifoligPohl ex Benth.) Harley & | 1
J.F.B.Pastore
Blennorhagia 2 | 2,Arrabidaeasp.3 2 1
Cold sores 2 | Pseuderanthemum congestum (S. Moore) Wasg 1 2
Pseuderanthemurtanceolatum(Ruiz & Pav.) 1
Wassh.
Fishing 2 | pakadim, pesmimot collected 1 2

Total of 181 URverereferenced by 68 respondengome of the respondents of househgletstionnaires referenced
more than one plant for a similar medical condition.
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*Coleus amboinicuand C. barbatusare species introduced from Africavhich were obtained
through exchange with relatives living on the Brazilian side of the b@péesonal communication

Itis surprising to find these plants in such a remote aae€. barbatuss not found on the American
continent, according tahe recorded distribution in th€ OWCQdatabase It should be emphasised
that this research involved ordinary villagers, in contrast to the previous section where medicinal
plants and their uses were presented by plant specialists. Thus, these findings represemtetsd g

understanding and application of medicinal plants by members of the community.

Respondents of the dusehold questionnaire werasked about their preferred sources of
treatment for an ailment, including selinedication, local healers, medical professionals in nearby
towns, or other alternative methods. Table 15 preseths availablehealthcareoptionsand thear

preference in the community

Tale 15. Informants' prioritsed type of healthcarén the event of illness or injury

Contact points inthe eventof illness No. of % of Age span Respondents
respondents | respondents average age
(n=68)

Herbalistin the community 40 58.8 % 15¢ 79 42.9

years

1/ Selfmedication: pills (health promoter) | 9 132 % 22¢ 62 35.1

2/ Vegetalistin the community years

1/ Doctor inahealth cente 8 11.8 % 19¢ 67 35.6

2/ Vegetalistin the community years

1/ Vegetalistin the community 4 59 % 30¢ 57 49

2/ Selfmedication: conventional medicine years

(health promoter)

Doctor ina health cente 3 4.4 % 23¢44 32
years

Selfmedication: conventional medicine 3 4.4 % 21¢35 28.7

(health promoter) years

1/ Vegetalistin the community 1 15% 65 65

2/ Doctor ina health cente

Of the 68 participants, 40 indicated a preference for consulting a community herbalst avent
of illness or injury, representing 58.8% of respondents. The mean age of those who expressed

interest in seeking conventional treatment was 42.9 years, with age ranging from 15 to 79 years.
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Of the respondents, nine (13.2%) elected to selminister standard medication through the
community health promoter, with the option to consulhderbalist if the initial treatment was
ineffective. The average age of this group was 35.1 years. Another eight participants (11.8%), with
a mean age of 35.6 years, chose to travel to a medical centre in Puerto Esperanzdagjousney

away, and then seek advice fronm&erbalist. Four participants stated that they would first consult

an herbalist from their community for any health problems and then seek assistance from the
health promoter for medication if necessary. Three respondents (with an average age of 32 years)
wouldvisita doctor in Puerto Esperanza. The remaining three respondents, averaging 28.@fyears

age expressed their intention to seek help from a community health promoter.

Nearly 60 participants expressed a preference for having access to a plant specialist within their
community inthe eventof sickness or injunyhighlightingthe prevailing significance of traditional

plant medicine in these isolated areas. The survey also identified individuals acknowledged by each
community as possessing the most extensive knowledge of medicinal plants and their applications.

These findingsarrespond with the chosen patrticipants of this investigation.
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6. Discussion
6.1. Medicinal plant knowledge of the Cashinahua

The lowledge of plant specialists covers the traditional uses of plants, while the general
population in the study areas shares information about the available filaseéd remedies for
minor injuries and common illnesseshe typothesis proposing thathe Cashinahua employ a
multitude of medicinal plant species fareatinga wide spectrum of health disordeis supported

by therecordeduse of 467 different species with 3,164 different uses.

As previously statedzraham(2001)conductedan earlierstudy on the medicinal flora employed
by the Cashinalraicommunity situated in the vicinity of Colombiana villageerefore this section
compares the plant uses dpecific significant species thaivere common toboth Graham's
research and the present study, as well as with the literature repoitethe WOS and other

available sources.

Differences exist between this study and Graham's research in terms of the representation of
species within botanical families. The family Acanthaceae has the highest number of documented
species in this research, followed by Piperaceae, Rubiaceae, Ar&admeeae, and Bignoniaceae.

In contrast, Graham's study found the family Rubiaceae to be the most numerous, followed by
Acanthaceae, Solanaceae, Piperaceae, Araceae, and Asteraceae. It is worth notingdisgiztity

could be attributed to varyingdidwork methodologies. Graham carried out his research with one
recognised Cashinahua plant specialist near the village of Colomhihita the present study was
conducted in five Cashinahua villages along the upper course of the Curanja River. In each
community, two respected herbalists participated, followed by two experienced midwives, for a
total of 20 participants. Another difference was that during the extemdiodiversity survey of
Purus Province, Graham and his team collected approximately one thousand samples of non
cultivated plants, with around 75% of them having some practical use. Of the useful plants, roughly
70% were utilised in Cashinahua tradimmedicine(Graham 2001; Pitman et al. 2003}Jhe
method of plant sampling utilised ithe current inventory involved solely the collection of
medicinal plants encountered durirfgeldwork with research participantsandthe plants were

identified accordingly.

Of the 110 plants presented in Graham's doctoral thesis, only 34 of them correspond to the 467
species reported in thistudy, suggesting a 60% discrepancy in the species recortieillustrates

the Cashinahua's extensive knowledge of the therapeutic qualities of the flora in their natural
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habitat, as well as the wealth of essential information that remains undocumetgdomparing
the data from the present inventory with that of Grahg@001) we identified the corresponding
species, the useof which in both studiesre listed below, together with any other published

sources.

Graham'q2001)study revealed thathe Cashinahua commonly utilig&tyrogramma calomelanos

(L.) Link (Pteridaceae) tii kudu(HK) as a fumigant for protection against contagious disease
epidemics. The current study suggests that this fern was burnt in the busiest parts of the village
during themorning and eveningush hours. It was typically not burned alone but with the leafy
branches of two otheplants namelyRuizodendron ovalguduxai) andZanthoxylum setulosum
(kutan day. The termKudu translates to smoker dust in theHantxa Kuitanguage. Additionally,

P. calomelanosan also provide effective protection against overpopulated insects that serve as
vectors for diseasesuch asdengue fever, malaria, and leishmaniasis. This species is utilised in
ethnomedicine to address a variety of health issuiesludingvenereal afflictiongBardouille et al.
1978) pulmonary and gastric infection®uke 2008) menstrual irregularitiegWong 1976)
hypertension and fever(Ayensu 1978)as well as cough colds, dizziness, hypertensjoand
wound healing(Coeand Anderson 1996)vertigo (Zamoraa | NJi png &iPascual Pola 1992)
bronchitis, stomach discomfort, inflammatipmnd as a postnatal invigoratqiMurillo 1983)
Phytochemical studiesf P. calomelano$iave revealed the presence of several flavonoids and

several sesquiterpeng®ardouille et al. 1978; Bohm 1968; Faenvin et al. 1980)

Among the spermatophytes (seed plants), concurrence with Graha(@2801) research was
observed in the speciediscussed belowAdditionally, there was some convergence in usage,
although various uses identified by participants during the present study differ substantially and

are frequentlyunknownin the existing literature.

As to the data on the use of plants of the Rubiaceae family in traditional Cashinahua medicine, we
agree with GrahariGraham 2001negarding the specidsawa(Psychotria viridiRuiz & Pav.Jnatsi

kawa (P. carthagenensigdacq.),ixkin tepekan bata(Randia armata(Sw.) DC,)and xuniwan
(Geophila macropod@Ruiz & Pav.) DC.). The species are identical, but apart from the Riseridis
different useswere reported in this studyR. armata(25 UR) was used for the treatment of

snakebites, respiratory infectionand skin diseases.

As an aid to hearingzraham(2001)cited the use ofJusticia lineolatd&Ruiz & Pav. (Acanthaceae)
known agpata dau matsor manan heu pabinkilt is suggested thdhe crushed leaves of this plant

should be placed in the ear to enhance hearing. This study documensatheusage where the

102



freshly crushed leaves of this plant are repeatedly inserted into the ear to address hearing loss. No
literature reports regarding the ethnomedicinal use or biological activity of this species or its

synonymswere found. The termpabinkl translates to ear in thélantxa Kuidanguage.

Graham(2001) notes that the finelyscraped bark of the stem dfabernaemontana markgrafiana
J.F.Macbr. (Apocynaceakhown asxane tsamat{HK) is placed in the eyes of a hunter who wishes

to csee welf and be successful imhunt. The shredded bark is also placed in a leahahi pui
(Calatheaspp) andwarmed near the fire inhe form of kawac patarashca. The expressed juice is
then applied to stingrayRotamotrygonsp.) wounds and to toothaches. Duritige currentstudy,

we observed the use of this particular species to apply sap to the eyes, which is believed to bring
good luck in hunting, and to treat stingraiings which is consistent wi Graham'¢2001)research.

The external application athe bark and leavef T. markgrafianawas the most frequently
reported use by study participants for treating postpartum ailments such as haemorrhage,
headaches, and weakness. Infusions made from the bark of this plant are reportedly used in Brazil
to treat fever, and externally as an antisaptLikewise, in Ecuador and Peru, the sap is used to
alleviate toothache. There amsoreports of women taking an infusion of the bark as a form of
contraception. Several alkaloids and triterpenes have been extracted from the barK.of
markgrafiana(Nielsen et al. 1994)The ethanoic extracts df. markgrafianand T. maximahave

shown an antagonistic effect against strainSoaureuandP. aeruginosavhichcan be attributed

to the alkaloidcontent in these plarg(Urresti et al. 2021)

Dracontium loretens&.Krause (Araceae), commonly referred tgeagon sachan Spanish odunu
yubin in Hantxa Kuin has been traditionally utded for treating infections, respiratory
complications, and snakebite$he corm of this plant is said to possess healing properties for
snakebites and to aid with hand steadingBrike a Vasquez 1994)o prepare patarashca, the
crushed corm of the plant is used, and the extracted jux@pplied to the affected area.
Alternatively,Rengifo and colleagudPinedoet al. 1997; Rengifo 200@)escribed the method of
applying freshly grated corm directly to the wound or diluting it in a cup of cold water for ingestion.
In bioactivity testingExtracts of the plant were found to contain antioxidant actiyid@smarchelier

et al. 1997)Polesna et al2011)found that among the mestizo and Shipibo residents of the Ucayali
department, thecorm ofD. loretensevas commonly used to treat ailments such as rheumatism
and snakebites using paultice, and gastritis via ingestion afdecoction. Its decoction was also
used to treat injuries, nicks, pains, inflammation, haemorrhage, and kidney disorders, as well as
tumours, rheumatism, and hernidn addition, @épression and sexual potency may be treated by

regularly consumingtincture (Polesna et al. 2011Yo treat hernia, one must cook the corms and
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petioles until they produce a thick liquidnd then apply the liquid to the affected argRinedo et

al. 1997) Graham(2001)discusses the effectiveness of freshly grated corm when applied directly

to snakebites among th€ashinahua. The present study recorded the application of fresh crushed

corms and petioles to treat snakebites (8 UR), as well as their effectiveness in treating facial
LI N> f @aAa 6. Siadhifgpwitthlte€odtiéniof the ged@edast te whole plant (4 UR).

Chromolaena laevigatd.am.) R.M.King & Rol\steraceae), also known bai xaba(HK), is a shrub
commonly found in sandyeachessurrounding rivers and streams. Grah2001) records the use

of afresh leaf infusion to bathe the head or to be dropped into the eygseoiplesuffering from
malaise or depression. In Argentina, the plant is used as an emmena(iRguéirez et al. 1992nd

in Brazil as an external antisepf{icani et al. 1995)Several diterpenes and sesquiterpenes have
been extracted from this plar{iMisra et al. 1985; d®liveira et al. 2021 andantimicrobial activity
was evaluated againsgfandida albicansStaphylococcus aureuBseudomonas aeruginosand
Escherichia colFrom the crude essential oils extracted fr@h. laevigatdeaves, sterg, capitula,
and cypsela during both its flowering and fruit stages, 38 compounds were identified. The
sesquiterpen laevigatin revealed the greatest efficacy ag@nsibicanandS. aureugMurakami

et al. 2013) This study recometl the external application o& Ch. laevigatdeaf decoction as a
newborn protectantand to bathe patients with severe vomiting and faintings well as the
ingestion of fresh leaves soaked in cold water to treat the samaédy Study participants also
mentioned using a warm bath with a decoctionbaii xabaleaves to treat fever and address spirit

attacks.

The juice derived from the leaves Bbrophyllum ruderal¢Jacq.) Caswvas reported byGraham
(2001)as being ingestedrally andapplied into the eyes for the treatment of malevolent spirit
attacks. In the present research, the application variesfour cases, study participants mentioned
bathing inawarm leaf decoction aihe leaves oP. ruderaler nai xaba(HK) as a treatment for any
severe iliness, and in one case, they reported treating dizziness, fainting, and vertigo, which are also
symptoms of a spirit attack. In Peru, the infusiofPofuderales used to treat "susto”, a folk disease
(Ramirez et al. 1992)he hydroalcoholic extract of the aerial part of the plant contains compounds
that can be used in the treatment of acute kidney injury, according to & Ij dzS1T ®! G F y I OA 2
(2022) Takahashi and colleaguégakahashi et al. 2018gmonstrated the antiproliferative activity

of Leishmania amazonengisomastigotes and axenic amastigote forms. Phenolic acids, including
caffeic acid derivatives, were found to be responsible for the-iaflimmatory effects observed in

the extract obtained from the aerial partsBf ruderaled t | 6 026 a1 F. SG [ f ® HAHHD
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Thisstudy documengd the internal and externalise ofthe leavesof Quararibea wittiiK. Schum. &

Ulbr. (Malvaceae)known astui pei (HK),crushed in water to help speed up childbirth, to protect
expectant mothersluring pregnancy, and to protect newborns. In addition, drinking fresh sap from
the leaves of this tree with a small amount of water can induce abortion, according to Graham
(2001) No literature sources were found regarding the ethnomedicinal bismgctivity testing or
phytochemical analysis @. wittii. However, according to DukK&994) the fruit of Q. cordatais

used in Peru for dysmenorrhea. Furthermoag,infusion ofthe flowers ofQ. funebrids reported

to be used in Mexico as a menstrual regulator, and several alkaloids have been isolated from the

flowers of this specie§Zennieet al. 1986)

Another plant cited by Grahar(2001)in his research, and referenced in our studyCigoria
pozuzoensid.F.Macbr. (Fabaceae)iska nixi{HK). In the present investigation, out of the ten uses
mentioned by the participants, nine pertained to employing l@uging contraceptives. To achieve
this, a decoction of the leaves, bark, goerhapsroot of this plant is ingested. This is accompanied
by abdominal or vaginal douching, as well as application of the decoction into the eye. As previously
noted, this practice is conventionally linked with rigorous dieteggtrictionsand abstaining from
sexual activity while utding the remedy, with its duration being directly tied to the length of
contraceptive protection. Grahaif2001)recorded that fresh leaves from this plant are combined
with punu chivgRubiaceae) to create an infusiavhichis used to bathe the stomach of a pregnant
woman, with the belief that it will induce childbirth the next day. No reports on the use of this
species in ethnomedicine, testing of its biological actjviy analysis of its phytochemical

properties were found in the existing literature.

The presentesearchwith regard tothe utilisation of Goeppertia standleyiJ.F.Macbr.) Borchs. &

{ ®{ dz NBT 0 a ltdill sianhi(HKS toScars v@tNJGraham{@001) findings. Primarily
teenageramasticate the supple bustalks at the end of plant stenfer dental preservation and to
impart a vivid blue tinge to the teeth, tongue, and lilGraham 2001; Graham et al. 2004)
Cashinahua plant specialists explained that gum discolouration is used to show the approval of
young hunters after their first successful hunt of a large animal, including tapa) (or peccary
(yawa), and is associated with the use of young shoots from a ran§épefspecies. ThesRiper
sprouts are utibed in the ceremonial practice of tooth blackening, alongside the gum
discolaration that results from chewing the sprouts &f. standleyiAccording to Cashinahua
belief, an individual possesses a physical body that is animated by numerous individual spirits
(Kensinger 1995)among which ighe tooth spirit, xeta yuxin Tooth decay and tooth loss are

associated not only with the physical effects of diet and dental hygiene, but also with the loss of
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the tooth spirit from the body. By chewin@. standleyduring the Nixpu Pimaaritual, a positive
medical effect can be achieved through its prophylactic and cariostatic physiological activity, as well
as by protecting and conserving tketa yuxinn the body(Graham et al. 2004No reports on the

use of this species in ethnomedicine, testing of its biological agtirignalysis of its phytochemical

properties were found in the existing literature.

Abuta grandifolia(Mart.) Sandwith (Menispermaceae) kanapan binuHK) is one of the plants

most frequently mentioned and used by Cashinahua herbalists in this survey. The plant is widely
used for medicinal treatments and plays a significant role in cultural and economic contexts. The
2010 medicinal plant database congallbytheL y & § A (1 dzi2 RS Ly @SadA 3l OA2y S:
(IIAP) documents various usesfofgrandifoligincludngtreatment for anaemiafemale infertility,

and hypocholesterolaemias an aphrodisiaantimalarialantihemorrhagicand cardiotonicbrain
stimulation, dental analgesia, soothing menstrual cramps and rheumatic pains, amglstamach

ulcers and typhoid fever. Alexiad@999)documented the use oA. grandifolidby the Ese Eja as a

male aphrodisiac, a finding consistent with those ofdbletsky et al(1992)in Guiana. Graham
(2001) recorded the consumption oé leaf infusion ofkanapan binuby Cashinahua men for
stimulating their sexual organsvhich agreeswith the findings of the current study. Otheises
reported by study participants included ingestionadkaf and bark decoction to restore physical
strength, as a tonic and male aphrodisiac, and friction with heated leaves to increase male sexual
potency. Additionallya decoction of the leaves of this plant was mentioned for treating cramps
and diarrhoea with vomiting by rubhbinthe affected area. The bark of this plant is said to be used

in Colombia for the preparation of arrow poison. The stebark, and wood ofA. grandifoliawere
subjected to phytochemical analyses, resulting in the identification of bisbenzylisoquinoline
alkaloids with the potential to inhibit acetylcholinesterase as a treatment for Alzheimer's disease

(Cometa et al. 2012; Konrath et al. 2013; Nabavi et al. 2019)

In the study areaMyrcia hylobategStandl. ex Amshoff) E.Lucas & K. Samra (Myrtaceae) is known
asamen tedekuHK). Grahani2001)documentedthis species witha differentvernacular name,
andreportedits usdo treat cough and associated chest pain by bathing in a decoction of the leaves.
This decoction is also utilised to manage cases of fainting or unconsciousness, which may arise
following the killing of a large serpent. The present study docueettite useof warm baths ira

leaf decoction for the treatment of severe convulsions, which are interpreted as "epilepsy of
capybara" Hydrochoerus hydrochaerisamenin HK).If this conditionneeds urgent attention
expressing leaf juice directigito the eye is also an option. The leaf decoction is additionally used

to bathe the head in caseof cephalealheadache)No studies exploring the application of this
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species in ethnomedicine, its biological activity, or phytochemical properties were identified in

literature searches.

Out of the 27Piperspecies reported by Graha(@001) only two taxawere alsorecordedin this

study: yaix maxakaP. nudilimbur andtxexen pei(P. peltatun). The first onevas reportedby
Graham to baused to treat skin blemishes and mycotic infections, which coincideshétresults

of the currentresearch asthese two speciegvere reported to treat scabies, skin conditionskin
protuberances in the vagina or anus, genitourinary infections, and as a general restorative. In
addition to the common use d?. peltatumin treating intestinal parasitosis, other uses such as

treating stingray stings, cephalea (headaclae)d faintingwere documented.

According to Graham'$2001) research, the warm juice extracted from the leaves Riper
nudilimbumC.DC. (Piperacea®y yaix maxaka(HK) prepared as patarashc&gwa) can be used
to cleanse the skirtreat light-coloured splotchesand cure fungal infections. This study recorded
the use of the same preparation for skin irritatiopsptuberancesand scabies. Additionally, study
participants utilised a concoction géix maxakdeaves for enhancing muscle strength, and heated
leaves in the form of a plaster to alleviate libidmblems No reports on the use of this species in
ethnomedicine the testing of its biological activifyor an analysis of its phytochemical properties

were found in the existing literature.

Graham(2001)presents the use dPiper peltatuni. orchexen pe(HK) as followdhe plant's large
leaves are utilised to treat intestinal worms, knownpas xena which manifest in the faeces. The
individual afflicted by this condition excretes onto the foliage of ghént, subsequently wrapping

the leaves around the waste and surreptitiously concealing it within the woodland. The worms
disappear from the individual once the bundle of leaves has decomposed. Findings from the current
study reveal that the use of leaf juigerepared in the form of patarashaa crushed with a small
amount of water and applied to the patient's abdomen, can effectively treat parasifggtication

of this treatment isalsoused for treating stingrayPotamotrygonsp.) stings where it is applied
directly on the wound. Additionally, a warm bath in a decoction of leaves is recommended for the
treatment of headached?. peltatumis commonly employed by various Amazonian cultures to treat
inflammation, malaria, and other medical conditiofgaSilva et al. 2010)Additionally, the leaf
extract of this plant exhibits anthflammatory, cytotoxic, and antimicrobial properti@gichel et

al. 2016)

The use ofseophila macropodéRuiz & Pav.) DC. (Rubiaceae)wriwan(HK) wasrecorded for

the treatment of toothache, inflamed teetland gingivitis, either by usiregdecoction of the leaves
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as a mouthwash or by squeezing the juice of the leaves directly onto the affected area. A decoction
of xuniwanleaves isalsoused in warm baths to treat inflammation. Grah&#901) reported that

ripe fruits from this plant are applied to the soles of the feet of children who are unable to walk,
allegedly giving strength to their bones. No records of the use of this species in ethnometigine,
testing of its biological activity, an analysis of its phytochemical properties were discovered in

the existing literature.

The decoction oPsychotria carthagenensisacq. (Rubiaceae), oratsi kawa wasreportedly used

by the Cashinahua for headaches when applied as a warm bath. Additionally, G{a2ea)
reported the interchangeable use dfie leavesof this plant andof Psychotria virididor the
preparation of the psychoactive beverage knowmag pae This beverage is made using a strong
decoction of the stem ofBanisteriopsis(Malpighiaceae), along with the leaves dfe
abovementionedplants; it is believed that the addition of leaves P. carthagenensidacq.
strengthens the hallucinogenic effect of the beverage. $inet(2009)reported ethnomedicinal
uses for fourPsychotrisspeciesP. albaRuiz & PavPR. carthagenensidacq.P. ernestiK. Krausg
andP. viridisRuiz & Pav.), including their use as a depurative and for treating rheumatism. These
species were also used to treat inflammation, respiratory diseases, and hallucin@mnsagio et

al. 2014) A study carried out on several speciesPsfychotriarevealed thatP. carthagenensis
exhibits the most significant antioxidant activifyormagio et al. 2014)his species also contains
flavonoids, condensed tannipend flavonolPsychotrideaves are widely recognised as ingredients

in the entheogenic beverage known as ayahudgcm 1999)The Cashinahua alatlisethe leaves

for this purpose. According to study participanB albaor matsi kawa(HK)is also used in the
preparation ofnixi pae(ayahuasca). In order to increase the potency of this brew, Cashinahua plant
specialists combinthe leaves olRenealmia brevicasg®oepp. & Endl.) Poepp. & Endl., known as
itsami (HK). Indole alkaloids and sterols were isolated from the leaveB. ofiridisand P.

carthagenensigLopeset al. 2000) For further details, refer t&ctions 2.4.1 and 5.1.6.

Randia armatdSw.) DC. (Rubiaceae) xkin tepekan bat&HK), is one of the most frequently cited
plants in this study. The treatment of tonsillitis is the most commonly reported use of this plant. Its
efficacy in treating this condition is achieved through ingestion of a liquid extract derived from
leaves soked in a small amount of water. Additionally, it is used to alleviate pharyngitis by applying
the warm juice of the leaves prepared in the formophtarashcato the affected area. The social

and altural practices involve utilising a warm bath in the decoction of the leaves to soothe a child
who is crying day and night, and to treat a child who refuses to leave his mother's side. Graham

(2001)alsonoted that R. armatavar. pubescenseaves are crushed and mixed with water to bathe
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a child who does not want to leave its mother's side. No reports were found iravhdable
literature regarding the use of this species in ethnomedicine, its biological activity, or its

phytochemical properties.

The fruits ofSolanum nemorend@unal ori txiuxare crushed and applied to the breasts of mothers
whose infants are reluctant to cease breastfeeding, aligning with Grah@d@i) research. In
addition, if a mother experiences mastitis, she can extract juice from crushed leaves and mix it with
a small amount of water before applying it to her breasts. The most frequently citedfuSe
nemorenseamong the study's participants is the treatment of the abscess. Eatxigx fruit is
believed to prevent abscesses, while its leaves are applied to affected areas in a similatreaty to
mastitis The leaves can be heated and used as a compress. No literature reports were discovered

on biological activity testing or phytochemical analysis for this species.

Xauis the Cashinahua word for bone. Rubbing leaveSaldnum sessiler xau batg crushed in a
small amount of cold water, onto painful joints and bones is an effective remedy for alleviating joint
and bonediscanfort. However, the treatment dkamux(Lachesisp.) snakebites during the initial
and intermediate stages of healing is tim@st reporteduse of this plant. During the first phase, the
wound is treated every-8 minutes with juice extracted from fresh leaves or from leaves heated in
the form ofgpatarashca. In the second phase of treatment, the inflammation caused by the bite is
alleviated through warm baths using a decoction of leaves. For the treatment of inflammation
caused by caiman bites, a warm bath watheaf decoction is used. According toa@am(2001)

xau bataleaves are crushed in cold water and the resulting liquid is used to bathe a body that has
become overheated because of strenuous exercise, which is consistent with present Biady.
same treatment is used for children adultswho perspire excessivelgfinding ofboth the current

study and that of Grahan{2001) According to Grahamlgsearch, this fluid maglsobe used to
bathe distressed babies and alleviate swelling in the ®dte literature reports of ethnobotanical

use, biological activity testing, or phytochemical analysis were discovered for this particular species.

Leonia glycycarpRuiz & Pav. (Violaceae), also knownusrku dau batain HK, is one of the most
frequently cited plants by Cashinahpéant specialistsThe plant is commonly used for treating
poisonous snakebites, specifically those frieamux(Lachesisp.) andshanu(Bothropssp.) during
both the first and second stages of treatment. The usd.ofjlycycarpan the treatment of
snakebites by applying freshly chewed leaf juice directly to the womaslalso mentioned by
Graham(2001) In addition, several participants noted the usetwfiku dau bataleaves to treat

tumours fi tunkuyg that can develop in any part of the body. Tumours are treated by consuming

109



aninfusion of the leavedaking acold bath ina leaf infusion or applying the heated leaves as a
poultice to the affected area. Furthermoreinku dau batas often used to treat goitre, abscesses,
and hip or shoulder pain by massaging the affected area with a decoction made from the leaves.
The drinking of a leaf decoction halsobeen recorded as a remedy for infectious diarrhoea. No
reports of ethnomedicinal use, biological activity testing, or phytochemical analgsésfound for

this species.

Rinorea lindeniangTul.) Kuntze (Violaceae), also knowrnxasi kaxaor awa tae shiwer(HK), is
utilised for strengthening the body through bathing in a decoction of its leaves. Furthermore, it has
been used for treating severe convulsions, knowyasa bakeaor peccary epilepsy. lie event

of an emergency, the juice ofani kaxaleaves can be expressed into the sye alleviatethis
malady The juice extracted from the leavesaisoapplied to wounds to facilitate their healing.
Graham(2001)reported the application of chewed leaves of this plant on lite of the giant ant

buna (Dinoponerasp. orParaponerasp.). No literature reports of ethnomedicinal use, biological

activity testing or phytochemical analysis were found for this species.

The use of a decoction of the rootsmia uleDammer (Zamiaceae) guxinen manwasreported

by Grahan(2001)for the treatment of internal tumours. The use of this decoction also serves as a
male aphrodisiac, which is consistent with the findings of this study. Respondents in the current
study also mentioned the use of leaves of this plant in a decoction teelmterson suffering from

a yuxin attack, and the use o0& root decoction to treat impotence and as a restorative after
prolonged illness. For a person who faints, ¢réesl does not eat, the use tfe juice from ground
leaves pressed into the eyes imesadered a remedy. No literature reports of ethnomedicinal use,
biological activity testingor phytochemical analysis were found for this speciiesnia uleivas last

assessed for the IUCN Red List of Threatened Species il Q@20 2022)

Cashinahua herbalists exhibitextensiveknowledge during fieldwork, successfully identifying a
multitude of plantspecies. The collected data demonstrate that the Cashinahua have established a

hierarchical system for categorising plants according to their medicinal value.

This study compares Peruvian Cashinahua medicinal plant use with that of four neighbouring ethnic
groups: Ese Eja, Chayahuita, Quechua and Brazilian Kaxinawa. The comparison shows that most of
the plant uses of these ethnic groups differ significantly fitnose of the Peruvian Cashinahua.
Therefore, the uses of the same species are largely novel compared to the existing literature. In

addition, the comparison highlights the contrast in medicinal plant use between the Peruvian and
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Brazilian branches of the same ethnic group. Table A3, which provides a detailed comparison of

identical medicinal plant uses, can be found in the supplementary material as Appendix 3.

6.2. Scientifically neglected species usethieyCashinahua

Some of the taxa reported in Table A2 have the same uses as other species of the same genus; this
is the case foQuararibea wittiiK.Schum. & Ulbr. ar@. guianensigubl.,Drymonia coccinegAubl.)

Wiehler andDrymonia semicordatgPoepp.) Wiehlerand Paullinia tenerdoepp. & Endl. and
Paulliniasp., among others. Similarliy his dissertation thesi$zraham(2001)mentioned 19% of

the species found ithe currentstudy, 7% (4 species) whichpresent taxonomic correspondence

of genera and species, with similar local names, while he mentioned 14% (8 species) with the same

genus but other species and different local names.

We also crosshecked our 79 species with the World Checklist of Useful Plant Species, which
includes 40,292 plant specig®iazgranados et al. 2020and found that none of the four
Philodendrorspp. and thredPiperspp. fromthis study have been reported previously. Remarkably,

even thoughSolanumg I & (G KS Y2aid OAGSR adzASTFdzxz 3ISydzaé o0gA

of the four species included in this paper have been reported before for any medicinal usage.

Also, only 5 out of the 79 species in this stu@prdia nodosd.am.,Centropogon cornutugl..)
Druce, Tradescantia zanoni@..) Sw.Desmodium axillaréSw.) DC, anteonia glycycarpRuiz &
Pav.) are included in the list of more than a thousand medicinal plants used in the Peruvian Amazon

published by the Institut®e Investigaciones De La Amazonia PerdA& 2010)

Of the 79 scientifically undeeported species in this research, 11% (12 species) were also described
by Manduca et a2014b) who discussed the traditional medicine of the Brazilian Kaxinawa, with
some variations in phonetics and spelling in Hancha Kuin; 6 species present the same taxonomy,
with Leonia glycycarp&uiz & Pav.Clavija weberbauerMez, Nautilocalyx pallidugSprague)
SpragueAphelandra acrensisindau,Cordia nodosaam. andPrunus myrtifoligL.) Urb. being the

most frequently mentioned.

6.3. Herbaltreatmentof important neglected tropical diseases

Leishmaniasis has recently beenimeluded in the World Health Organization's list of neglected

tropical disease@Bhaumik et al. 200)8As mentioned above, the Pan American Health Organization
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reports that leishmaniasis one of the top ten neglected tropical diseageshe world, infecting

more than 12 million people. In Peru, cutaneous leishman{&djss endemicThe options available

to prevent and control it are limitedSuccessful vector control is essential for the management of
some arthropodtransmitted NTDs. In addition to leishmaniasis, these include dengue fever and
malaria. Leishmaniasis was recentlyagded to the list of neglected tropical diseases by the World
Health Organiz#on (Bhaumik et al. 208 The Pan American Health Organization highlights that
leishmaniasis is one of the top ten neglected tropical diseases worldwide, with over 12 million
people infected. Of the nine countries that report 85% of the cases, three are located in the
Americas, ncluding Peru, where CL (cutaneous leishmaniasis) is an endemic disease. The
prevention and control options available for CL are limited. Therefore, individuals who have been
exposed should take measures to reduce contact with the vector. The Cashindbaa tr
predominantly utiliseJacaranda glabr&dDC.) Bureau & K.Schum. leaves to treat both initial and
advanced cases of leishmaniasis. Leafy branchesRwfodendron ovaleand Tanaecium
dichotomum along withPityrogramma calomelandeaves, are used by the Cashinahua community

in the form of fumigation to prevent leishmaniasis and other arthrop@smitted diseases in the

event of a population explosion of an insect vector.

An overview of the most common categories of ailments treated with medicinal plants in the study
region is given in Table 1. Of these, venomous bites, which were added to the list of NTDs in 2017
(WHO 2022)are the most commonly reported in the survey. The majority of envenomations in our
study are snakebites. Other venomous animal stings and bites include scorpions and spiders. The
herbal treatment of snake bites by the Cashinahua has been describeddih idesection 5.3.1
above. The Cashinahua people emplaygodiumvenustumto treat snakebites from Bothrops
bilineatus (kana duny, inflammation, bleeding, toothaches, arthritiheumatism,and pain in
general.The use oL. venustunfior scorpion stingreatment has been documented in Pakis{@utt

et al. 2015)

The speciesnost reportedfor their antiherpetic effects ard’seuderanhemuntongestum P.
lanceolatum Caamembeca giganteandC. spectabilisNo previous reports of medicinal use were
found for the firstnamed species, while the secondmed speciebasonly beenreported in the
O2YYdzyAl & 27T (deb NHghuNgja>Tavartidartins £2018) These medicinal plants,

which are seldom mentioned, warrant further investigation.
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6.4.". | 3 and@lthe advantages afansdermal drug delivery

The overwhelmingpreponderance of externally applied remedies versus internal administration
may seem surprising, but it is not uncommon among Amazonian and Andean ethnic groups
(Bussmann et al. 2010b; Bussmaand Sharon 2015)Alexiadeq1999) in his dissertation on the
traditional medicine of théndigenousAmazonian Ese Eja people, mengdithat 70% of remedies
consisted of external treatments which involved direct contact of plant tissue with the affected
body part. The skin offers an accessible and convenient site for the administration of medications.
To this end, the field of transdermditug delivery, aimed at developing safe and efficacious means
of delivering medications through the skin, has garnered much time and investment with the
continuous advancement of new and innovative approagAdslaniet al.2015) It should béorne

in mindthat the conventional use of medications in the form of oral administration must overcome
the first pass effect, where the active substance enters the digestive tract and undergoes metabolic
changes in the liver, which greatly slows down the onset of ac® well asalters its effects.

Y 2 @t 6 A(Q020%l&im thdt tibe clinical advantages of transdermal drug delivery over traditional
administration methods are numerous. In addition, a transdermal drug delivery system has been
accepted as a potential neinvasive route of drug administratiofiRizwan et al. 2009However,

oral delivery has the advantages of allowing for-determined doses, portabilityand patient sel
administration. For these reasons, the oral route in Western culture remains the most convenient
means of delivering medicatiorfBrambilla et al. 20%4ta 2014) Ingestion was applied for a wide
range of ailments, mainly for the treatment of digestive, genitourinand respiratory problems,

as well as socioultural uses such as behavioural regulation andiikepae(ayahuasca) ceremony.

A special form of application used by different Amazonian ethnic gr@@pEham 2001Luziatelli

et al. 2010)s ocular administrationf5.6%)or the instillation of crushed leaf juice directly into the
eyes, which Cashinahua herbalistase to treat conjunctivitis, sties, affections of sighhd
headaches. However, its most frequent use was during an episode of fainting, dizantessong
convulsions (guxinattack) that healers compared with epilepsy, in addition to satittural and
YIIAOIf dzaSa &adzOK H.é, msfarthNdd $ Kinting. yrivthed dalinryos dclildr >
application ofspecificplant juices was befora hunt, so that game could be seen well in the shade

of the forest.
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6.5. "Dietas"- food and behaviaral taboos in support of medicinal plant use

Strict diets are a commoAmazoniarmedicinal practice in which herbal remedies are consumed
during a period of nediasting and some form of social seclusion. Thesestelttured, traditional
medicinal practices also hold symbolic significance in the life chieteplants used in these diets

can aid in antinflammatory, antiinfective, psychoactive, and depurative actiq@anzBisetand

/ I 3 A 3 dzS Nhas beenfound that strict diets are used primarily to restore or enhance human
health, for hunting and fishing preparedness, and are part of a ritualistic way of life and healing,
especially for men. In each case, strict diets seem to produce intergeriences that are
considered to be curative because a) they always produce depressant effects, b) they usually have
their origin in other physiological or pharmacological effects that are considered to be health
enhancing or useful against musculoskaler infectious diseases, and c) they sometimes produce
holotropic states of consciousness, i.e., states that are oriented toward feelings of wholeness. Strict
diets have also been found to apparently maintain general structure. Elements that showed some

variabilitieswere the length, level of seclusion, and herbal preparations used.

These practices arpart of traditional medicine, which usually includes dietary restrictions and
additional norms while using plant remedig&anzBiset et al. 2009)n the Amazon, this is referred

to as the dieta' and is often associated with the terrditar planta$. It is generally believed that
plant-based remedies require specific and deliberate timing to effectively treat ailments, unlike
pharmaceuticals. Plafiiased remedies are typically taken daily for a recommended duration,
during which it is advised to redo limit sexual activity, antb avoid consuming heavy foo@sd
alcohol,as well asising perfumes and other strong odours. To achieve the desired healing benefits
of herbal remedies, adherence to these restrictions is essed#lregui(Jauregui et al. 2011)
suggests that the system tdietas' are key elements of traditional medicinal practceshich help

to maintain the cultural continuity in Amazonian societies located in-Eastral Peru.

6.6. Conservation status oéported medicinal plants

Culturally undisturbed regions, such as f@aranja River area, continue to harbour considerable
biocultural richness. In this region, as in other parts of the world, plant use and conservation may
be in conflict. Some plant species may suffer from high collection pressure for medicinal purposes,
as has been noted in several countrig§anzBiset et al. 20090donne et al. 20L3Faganand

Shoobridge 2007Lange 1998Sheldon et al. 1998However,the Cashinahuanly consume the
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plants and animals they need to surviasddo not hunt or harvest more than they need to meet
their basic needs, they benefit from the flora and fauna without destroying it, and they fully respect
the natural environmentThere is ho room for species accumulation or indiscriminate exploitation,
as they violate the principles overseeing human interaction with nature. The cultural richness that
assists these communities in living in accordance with nature is known as ahéestvdedge.
Another positive gsect of the conservation issue is the remoteness and inaccessibility of the
province particularly the upper reaches of the Curanja River, which significantly limit the presence
of outsiders(Graham 2001 This has led to the collection of medicinal herbs solely for use among
local patients. The low population density in the province and dense primary forest that surrounds
the communities also makes it unlikely that collecting wild herbs would pose atttodheir
existence. Therefore, harvesting medicinal plants would not typically raise conservation concerns,
apart from a small percentage of planose rootsare utilised, such aPracontiumspp.Among

these taxaZamia uletubers hold high value faheir contribution to the general recovery of the
body after a long illness. Nevertheless, this plant is frequentilfsed to cure erectile dysfunction

and enhance libido, much like the decoctionAdfuta grandifolideavesand stem barkThese two
plants are the only ones recorded as being tradedhat small quantitiesare sent to Pucallpa for
sale. As far as we are aware, no other plants are collected for fdiilihot brachylobglUCN Red

List), known for treating headachemd fainting, iscommonly transplanted along the edges of

manioc fields (chacras) for its protection, leading to its proliferation rather than posing a threat.

6.7. Vulnerability of theCuranjaRvercommunities

The rapid cultural change experienced lbgligenousfamilies in Purus communities exacerbates
their health vulnerabilityChangeas to some extent better absorbed and processegbpulations

that are demographically stronger, anthus epidemics and changes have been extremely
devastating in cases whehedigenougopulations have been reduced to a hundred people or less.
In the former case communitieshave been able to overcome health crises, begin to geowd to
some extent adapt to change through bilingual education, which has strengthened their sense of
collectivity. The Cashinahua of the upper and middle Purus are such @viasgerio de Salud del

t SNI . Alihgughithemassive epidemics that caused high mortality rateBimusare now a
thing of the past, the role they played, not only in the demographic evolution ofriligenous
population and their settlement patterns, but also in the acceptance of elements of Western
medicine, the weakening of thindigenousmedical systems oPurus and their perception of

vulnerability, cannot be overestimated.
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Moreover, recent tragic events hagausedhose who live in unconnected communitial®ngthe
upper reaches of the Curaniverto feel threatened, andhus whole communities are moving
downstream to more populated areas that lack the same protected biological environment.
Specifically,dur members of the Mastanahua family, who senfed two decadesas mediators
between the mestizo society and populations in voluntary isolation in the Purus rainforest, were
killed in November 2020. This tragic incidems yet to be fully understoodn its official

O 2 Y'Y dzy(WNolj3d5883, the Ministry of Culture details the deaths of fomdigenouscitizens in

initial contact (PICI) who had settled near the Cashinaffatave community of Santa Rey in Purus
Province. An investigationf the incidentclaims thatthe deathstook place during a confrontation
between the deceased and membersasfindigenoudribe in voluntary isolation. It states that it
was agreed upon with the members of themmunitythat they would be evacuated to the city of
Puerto Esperanzth safeguard the integrity andafety of the members of the Santa Rey Native
Community as well as tHadigenous peopkliving in isolation in the surrounding area. In addition,
meetings were held with the authorities of the native communities of El Triunfo, Colombiana,
Curanjillg and Nueva Luz and the locality of Nueva Vidatrengthen prevention measures in the
event ofanincidentinvolvingindigenous peoplein isolationFears for their own safety, together
with repeated raids byndigenous peoplédiving in voluntary isolation to obtain metal tools, led to
the abandonment of the communities of Santa Rey and Colombiana and the construction of new
communitieswith the same nams along the lower reaches of the Curanja River. These new
communities do not yet have access to diimikwater, nor have any schools been built (information

provided bycommunity memberk

The preservation of the traditional values and knowledge systems of these remote Cashinahua
communities is threatened by the factors mentioned above, compounded by the current situation
of increased migration of the youngéndigenouspopulation to cities for access to education,
health servicesand basic needs, and, in the case of the older generation, the migration of entire
families to Brazil in search of better social security. In the case of the Cashinahua, (18§bu

noted that since the 1950€ommunities established in Peru have been affected by the loss of
specialists and high mortality rates during epidemics. In the ASIS workshops, Cashinahua
participantsalsoemphassed the recent loss of specialists due to the constant migration of older
people to Brazil. They added that the medical and cultural tradition in general is maintained with
greater vitality in Brazil because of the promotionlmdigenousdentity and culture, for example
through intercultural bilingubeducation, the publication of bookand more favarable policies
baAyAaidSNR2 RS .{lIfdzZR RSt tSNY Hnndpod
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7. Conclusions

The natural habitats of the Curarf@ver basin were found to be rich in medicinal plants, with 85.1%

of the taxa collected exclusively from the wild and 44% of the species collected from riparian
forests. The majority of species (80.7%) were collected from surrounding areas. The resdts of t
study show thatCashinahuglant specialistaransplanted rare or difficult to find species to forest
gardens close to the community. This suggests a tendency towards the initial domestication of
these species, as Wes highlighting their therapeutic valuef the 467 taxa, 83.5% were of native

origin, while 55 previously undocumented species were added to the Peruvian flora.

The research demonstragethat male specialists from the Cashinahua tribe haveldpth
knowledge othe use ofa wide range of plant species to treat common and setibusneglected
tropical diseases prevalent in their area, while female specialists have extensive knowledge of

medicinal plantaisedto treat reproductive health conditions and facilitate family planning.

The hypothesis (1) proposing that the Cashinahua employ a multitude of medicinal plant species
for treating a wide spectrum of health disorders is supported by the recorded use of 467 different
species with 3,164 different uses. The hypothesis (2) suggetstat the use of medicinal plants by

the Cashinahua is influenced by social and cultural factors is supported by the observation that their
medical practices are established within their cosmology and environment, contributing to cultural
continuity andfostering social coherenc&he documented use of 79 species that are currently not
listed in the WOS database as having medicinal or ethnobotanical uses, nor tested for biological
activity, supports the hypothesis (4) that the Cashinahua use a variety of overlooked medicinal plant
species.The distribution of species with little or no pharmacological documentation is spread over
60 genera and 42 botanical families, with Acanthaceae being the most represeaied
Pseuderanthemum lanceolatyireonia glycyaga, andPiper reticulatunattaining the highest use

values.

This studyrepresentsthe first quantitative and comparative ethnobotanical analysis conducted
within the geographic region dfie Central Amazon. The most notable affinity in species was found
with medicinal plants that are traditionally implemented by the Brazilian Kaxinawa, located within

the State of Acre, Brazil.

In the isolated overlooked and povertystricken region of Purus Province, with low development
prospects, ancestral knowledge may be particularly important for the resiliendadidenous

populations undergoing rapid soe@onomic, culturgland environmental change.
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This study contributes to filling the gaptire documentation of Cashinahdadigenous knowledge,
which, if studiedusingmodern ethnobotanical approachemayrevealneglected and underutged

plant species.
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Appendix 1: The list of 467 documented medicinal plants
Table A1467 Cashinahua medicinal species documentetigstudy.

FAMILY vernacular name() part(s)

species (voucher specimeh) used?

ACANTHACEAE
Aphelandra capumedusad.indau[HORO079] basikun beshiwa leaves
Aphelandraaff. dolichanthabonn.Sm[HOR283] atsa xua (atsa pusi) entire plant
Aphelandrasp.[HOR325] chana chixin yame chana leaves
Aphelandraacrensid.indau[HOR087, HOR241, HOR355] yame bebe leaves
Aphelandra lasiandréMildbr.) McDade & E.A.TriggOR143, HOR511]* yawan kuxi dau bata aerial part
Aphelandra maculatéTafalla ex Nees) Vop#OR522] yametawan pei xiwaya leaves
Dianthera pectoralig¢lacq.) J. F. GmgHOR471] taku dexni aerial part
Dicliptera squarrosilees|[HOR416] nixu dania leaves
Fittonia albivenigLindl. ex Veitch) BrummiftiOR310, HOR242] kain tanken leaves
Herpetacanthus rotundatud.indau) BremeHOR372] matsi bedea (bakan matsi bedea) leaves
Justiciaaff. yuyoensidVassh. & J.R..WogHOR047] matsi pei mebpa (bakan matsi) leaves
Justiciaaff. aphelandroidegMildbr.) WassiHORO083] chana chixin yametawan leaves
Justiciesp.1[HOR277] xakada himi (xakada istutu) leaves
Justiciasp.2[HOR418] nuintxaxu hubua (xane natu) leaves
Justiciesp.3[HOR451] nin pidi entire plant
Justicia bolivian&usbyHOR456] nanpen tsiva leaves
Justicia dumetorunviorong.[HOR472] matsi dantunkuya entire plant
Justicia lineolat&®Ruiz & PayHOR365, HOR488]* manan heu pabinki, pata dau matsi leaves
Lepidagathis ipariaensi&Wassh[HOR357] atsa xua pusia (astua matsi) leaves

1Taxonomy follows Plants of the World Online (2023), APG IV (2016), PPG | (2016), and Goffinet and Buck {2@@4acular names iHantxa Kuin
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Mendoncia pedunculataeonardHORO086] bunpa pei shiwaya leaves
Pachystachysf.cordatad b SSa 0 | ®HJRE2]! & / & NIi S& yametawan pei huxupa leaves
Pseuderanthemurap. 1[HOR007, HOR098, HOR300] dunu himi aerial part
Pseuderanthemursp. 4[HOR385] kuntsa leaves
Pseuderanthemum congestut@.Moore) WasshHiHOR372] xuke bibex bata peihudi leaves
Pseuderanthemum lanceolatufRuiz & Pav.) WasghOR372] mikin medan putani bata leaves
Pulchranthus adenostachy(isindau) V.M.Baum, Reveal & Nowi@©R460]* xuke bibex bata pei ewapabu leaves
Ruelliaaff. proximaLindau[HOR367, HOR421] bakan matsi, bexu maxu leaves
Sancheziap. 1, 2, 3HOR117, HOR334, HOR400] dei yuxibun bixtu leaves
Sancheziaf. oblongaRuiz & PayHOR198] bakan matsi bark
Sanchezia ovatRuiz & PaJHOR198] bichu xau matsi leaves
Sanchezia scandefisindau) Leonard & L.B.SfHOR356] pinun hua akai matsi leaves
Sanchezigp. 4[HOR467] pinun hua akai matsi leaves
Stenostephanusp.[HOR455] nanpen tsiva leaves
Stenostephanus longistamin(Ruiz & Pav.) V.M.BauiMOR448] xai pei sesepa leaves
Streblacanthusp.[HOR344] yametawan taxipa leaves
ACHARIACEAE
Mayna odorataAubl.[HOR409] date mashan leaves
ALSTROEMERIACEAE
Bomarea eduligierb.[HOR162] dei yuxiburbixtu bexea leaves
AMARANTHACEAE
Alternanthera brasiliangl..) KuntzgHOR486] dau pei taxipa (xan ika maxe) leaves
Hebanthe erianthgPoir.) PedersefHOR270] xan ika maxe huxupa leaves
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AMARYLLIDACEAE

Urceolina cyaneosperm®eerow) Christenh. & ByrglOR483]

dunu huda, anu maspu

entire plant exudate

Urceolinasp. 1[HOR384]

yawa juda nia (awa huda)

bulb/corm
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Urceolinasp. 2[HOR366] awa huda infructescencebulb/corm
ANACARDIACEAE
Tapiriraaff. guianensisiubl [HOR259] xaenbanim leaves
ANNONACEAE
Annonasp.1[HOR464] daya dau leaves
Annonasp.2[HOR407] himi kudu xai (kudu xai) stem
Annonaaff. ambotayAubl.[HOR548] daya dau leaves
Ephedranthusiff. guianensiR.E.F[HOR157] nete daewani stem
Guatteriaaff. hirsutaRuiz & PayHORO065] bin hexi leaves
Klarobelia pumil&Chatrou[HOR537] xanin kua xai pei chaxa (baka hatu xai) leaves
Mosannonacf. parvaChatrou[HOR491] baka hatu xai leaves
Mosannonaaff. xanthochlora(Diels) Chatro{(HOR128] tama xai leaves
Oxandraaff. longipetalaR.E. FITHORO066] yen ikai leaves
Pseudomalmedliclina(R.E. Fr.) ChatrdslOR342] tama xai leaves
Ruizodendron oval@Ruiz & Pav.) R.E.[HOR061] kudu xai stem
APOCYNACEAE
Condylocarposp. [HOR002] madin atsa nixu leaves
Fischeria stellatg§Vvell.) E.FourqHOR101] yawa tsis nuin leaves
Forsteronia graciloided/oodson[HOR285] chaxu nami nuin leaves
Lacmellea edulisl. KarstfHOR181, HOR341] hane bata leaves



Mateleasp.[HOR273] nuin pei dania (nuin pentu) (yawa tsis nuin)  |eaves
Odontadeniasp. [HOR463] date punte (chana hina punte) leaves
Oxypetaluncf. flavopurpureumGoyder & FontellfHOR549] nai benpun leaves
Prestoniasp.[HOR556] pia beste nuin leaves
Tabernaemontana markgrafianaF.Macbrf[HOR370] xane tsamati stembarkexudate
unidentified species O[HOR011, HOR586] dunu maken leaves
ARACEAE

Adelonema wendland{Schott) S.Y.Wong & CrdaitOR103] xawe dantunku leaves
Anthuriumatropurpureunmvar. arenicolaCroat.[HOR376] puatacha (kaya xima) leaves
AnthuriumbrevipedunculatunMadison[HOR026] bain tae (isu meken) leaves
Anthurium decurrenPoepp [HOR513] huni xanevani leaves

Anthurium gracil§Rudge) SchofHOR512] mae xanevani leaves

Anthurium kunthiPoepp [HOR394] badi dau leaves
Anthurium sagittatum(Sims) G. DofHOR395] Xuni pei taxipa (xuni pei tuda) leaves
Dracontium spruceanurgschott) G.H.ZhtHDR006, HOR250] dunun yubin entire plant stembulb/corm

Epipremnum pinnatum(L.) Engl[HOR371, HOR528]

panin nixpu pei mesi

stem

Monstera obliquaMig. [HOR316] matsi pei kexka leaves
Philodendroraff. guttiferumKunth[HOR099] metsi (baxu taka) leaves
Philodendron ernestitngl [HOR218] Xuni pei tatxunya aerial part
Philodendron exil&. S. BuntinfHOR100] baxu taka nishi (upidau pei mesi) leaves
PhilodendroriibrillosumPoepp [HOR540] in tabi leaves
Philodendron paucinerviu@roat{HOR301] upidau pei ewapabu leaves
PhilodendrortoshibaeM. L. Soares & MayeilOR110] xawe batxii nuin (xuni pei keneya) leaves
Philodendrorsp.1[HOR386] panin nixpu pechudi leaves
Philodendrorsp.2[HOR508] buna tuda leaves

136



Philodendrorsp.3[HOR389] Xuni pei keneya leaves
Stenospermatiomff. andreanumengl[HOR058] upi dau pei ewapabu leaves
ARALIACEAE
Didymopanax morototor(Aubl.) Deche. & PlancfHOR205] yuxin bexmi leaves
ARISTOLOCHIACEAE
Aristolochiaaff. albopilosaa ®D2 y 1 + £ ST X { dHDR5AH] t £ S 1 kudenka natu aerial part
Aristolochiacf. birostrisDuch.[HOR226] bave leaves
Aristolochiaodoratissimal.[HOR539] nai txi wexpa aerial part
ASPLENIACEAE
AspleniumangustumSw.[HOR116] txaxu kexa leaves
Aspleniumaff. serraLangsd. & FischHHDR063] yawa puli leavesroots
Asplenium serraturh. [HOR224] nuntu tae leaves
ASTERACEAE
Ecliptasp. HOR297, HOR397] manan aku kabia tachunyan leaves
Eirmocephala brachiatgBenth.) H. ROJHOR543] kape txinkan leaves
Erigeron bonariensis. HOR027] * bunkixkun leaves
Chromolaena laevigatd.am.) R. M. King & H. R§HOR029, HOR47] bai xaba, aku kabia bai nemakia leaves
Mikania leiostachy@enth.[HOR492] nuin taxipa leaves
Mikania guacdBonpl.[HOR383] xakada himi (xakada istutu peinake) leaves
Polyanthina nemorosélatt) R. M. King & H. RGghBOR442] hene aku kabia leaves
Porophyllum ruderaléJacg.) CasgiOR020]* nai xaba (inka nai bai) leaves
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BALANOPHORACEAE

HelosiscayennensigSw.) SprengHOR499] mai tu leaves
BEGONIACEAE
Begonia maynensis.DC[HOR170, HOR351] tetun pei matsi taxipa aerial part
Begoniacf. glabra Aubl.[HOR581] xudu dau leaves
Begoniaaff. parvifloraPoepp. & End[HOR398] bukun kabia matsi leaves
BIGNONIACEAE
Adenocalymmaff. impressun(Rusby) SandwittHOR257] hanpis dau nixieska nixj leaves
Adenocalymmap. [HOR168] nixpudun mexupa leaves
Arrabidaeasp.1[HOR022] kuin xia(yuxinin yushi yuxinin manj leaves
Arrabidaeasp.2[HOR053] nea dani(hanpis dau nishi leaves
Arrabidaeasp.3[HOR288] bunpa pei kudupghimi kudu bunpa) leaves
Arrabidaeasp.4[HOR082] kape hatu nenautsi bark, roots
Bignoniact. lilacina(A.H.Gentry) L.G.Lohmaf{tiOR478] nuin bakux leaves
Callichlamys latifoligRich.) K.SchurfHOR530] mukain huxupa bexea bark
Cuspidaria floribundéDC.) A.H.GentfjHOR177] hima nuin leaves
Dolichandra uncat@gAndrews) L.G.LohmariHOR213] bunpa mentsisa leaves
Dolichandraaff. unguiscati (L.) L.G.LohmarhOR056, HOR231, HOR469] yuxin bedu nuirfyuxin bed entire plant
Fridericiaaff. florida (DC.) L.G. LohmafiHOR571] bunpa himiyabunpa pei taxipa leaves
Fridericia japurensi®C.) L.G.LohmariHOR204] nuin himi taseya leaves
Fridericiacf. japurensigDC.) L.G.LohmafiHOR073] maka huni leaves
Fridericia pearcdRusby) L.G.LohmafiiOR544] dewe puntusha leaves
Jacaranda glabréDC.) Bureau & K.SchupOR080, HOR211, HOR320] chumi maxu stem, leaves
Mansoaalliacea(Lam.) A.H.GentiHOR353] bua itsa leaves
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Martinella obovataBureau & K.SchunHOR507] awa dade roots

Parmentiera cereifer&eem[HOR265] binkun2 (mawan pabinkj leaves

Tanaecium bilabiatuniSprague) L.G.Lohmaf#iOR583] nishi huxu leaves

Tanaecium dichotomurfdacq.) Kaehler & L. G. Lohm@i0@R163] inawan madi itsa leaves
BIXACEAE

Bixa orelland..[HOR589] maxe taxipa infructescence
BORAGINACEAE

Cordia nodoséiam.[HOR446] kapa hubu bark

Heliotropium verdcourtiCraveHOR369] chudan nuin leaves

Myriopuscf. maculatus(Jacq.) FeuillgHORO072] nuin pei dania leaves

Tournefortiasp. 1[HORO003] xankun nuin (nuin pei huxupa) leaves seeds

Tournefortiasp. 2[HOR057] nuin pentu leaves
BURSERACEAE

Protiumcf. aracouchin{Aubl.) MarchandHOR130] bawan piai muka leaves

Protium goudotianun{Tul.) Byng & ChristenfHOR578] isahanalen date dau leaves
CACTACEAE

Selenicereusp.[HOR519] kape xau bata entire plant
CAMPANULACEAE

Centropogon cornutud..) DrucdHOR377, HOR481] Isku xeta bata (xudi batxia) leaves
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CAPPARACEAE

Morisonia flexuosd..[HOR504] mana hinis bark

Morisonia macrophyll@Kunth) Christenh. & ByrjgfOR487] awa hatu leaves

Morisonia oblongifolidritton [HOR408] make pei dani uma leaves
CARDIOPTERIDACEAE

Citronellasp.[HOR129] mai chachi leaves
CARYOCARACEAE

Anthodiscusp.[HOR500] maxi nuin leaves
CELASTRACEAE

Crossopetalurparviflorum(Hemsl.) Lunde[HOR212] nixu pei dania leaves

Haydenoxylomrbanianum(Loes.) M. P. SImmoftsOR332] kuxun xeai tawa (meshudau) leaves

Haydenoxylomff. urbanianum(Loes.) M. P. Simmoft3OR044] kuxun xeai tawa leaves

Hippocratea volubilit.[HOR192] Xapu xuntexa leaves

Pristimera tenuiflorgMart. ex Peyr.) A. C. SfAOR142] nixi metunya stem
CLUSIACEAE

Chrysochlamysp. 1[HOR180] xetaxankian matsi leaves

Chrysochlamysp. 2[HOR207] yawa tsis nuin leaves
COMBRETACEAE

Combretum gracil&chott{HOR552] yuxi kabia nena utsi leaves

Combretuncf. llewelyniid. F. MachfHOR186] make pei dani uma leaves

Combretunsp.[HOR021] paka tapun mecha (yawa huda) leaves
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COMMELINACEAE

Commelina rufipeSeub [HOR462] bunkixkun bata leaves

Dichorisandra hexandrgiubl.) Stand[HOR040, HOR155] yawa juda bexedmai dunu nuseken) leaves

Floscopaaff. peruvianaHassk. ex C.B.Clarfk#éOR390] yawa siu pei chudi bexea leaves

Geogenanthus poeppidivig.) FaderfHOR281] tunun sese entire plant

Tradescantia zanoni@..) SW[HOR317, HOR429] txaxu bake bixturfbake bixtur) bark

Tradescantia zebrinBossgHOR019] txaxu bake bixtun leaves
CONNARACEAE

Connarus punctatuBlanch[HOR503, HOR199] tene kabia nenautsi (anu xaxe) bark

Connaruf. punctatusPlanch][HOR531] mukain nia mexupa leaves

Rourea amazonicgBaker) RadlfHOR287] Nenautsi himiya (tene kabia nenautsi)  bark
CONVOLVULACEAE

Calycobolusp.[HOR430] baka xaka leaves

Ipomoeaaff. bernoullianaPeter[HOR420] batata bulb/corm
COSTACEAE

Costus spirali§lacq.) RoscdelOR165] bunkax matsi leaves

Costussp. 2[HOR164] bunkax matsi leaves
CUCURBITACEAE

Guraniasp. 1[HOR535] Xani xupan leaves

Guraniasp. 2[HOR274] Xani xupan leaves
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CYCLANTHACEAE

Asplundia acuminatéRuiz & Pav.) HarlifgOR147] chaxun bume leaves
CYPERACEAE
Rhynchospora umbraticoRoepp. & KuntfHOR097, HOR396] kamanen xaxi leaves

DIOSCOREACEAE

Dioscorea acanthogerfeRusby{HOR243] dantan ikan hina leaves
Dioscoreaf. acanthogeneRushyHOR340] dantan ikan hina leaves
Dioscoreap. 1[HOR220] dantan ikan hina leaves
Dioscoreap. 2[HOR235] xave tepun nenautsi leaves
Dioscoreap. 3[HOR461] tatun muxa pei sesepa entire plant
ELAEOCARPACEAE
Sloanea garckeand.SchumHOR576] xuku dau (xaka dau) leaves
Sloanea guianens{gwubl.) Benth[HOR127] maxan manvan leaves
EUPHORBIACEAE
Acalypha diversifolidacq[HOR424] ishish munuarfxabunman dakaji leaves
Acalyphaschiedean&chltdl.[HOR182 ni bakis huxup#&abunman dakaji leaves
Adenophaedra megalophyltaa Nf f ®! NHMoR515 Nt f ®! NA d dukan upi dau leaves
Alchorneect. costaricensi®ax & K.Hoffm[HOR017] xeins leaves
Alchorneopsis floribundd . Sy i K ® oHO®RMME, HORI1LNE P kapan yankanti leaves
Croton cuneatu&lotzch[HOR558] xena iti leaves
Euphorbiaaff. hirta L.[HOR477] isa hana bedu exudates
Mabeact. nitida Spruce ex BentliHOR498] isu huda leaves
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Manihotbrachylobaa N f f BORYE|D dua pei leaves
Sapium glandulosurfl.) MorongHOR284] pinubiniwan leaves
FABACEAE
Andiracf. multistipulaDucke [HOR364] bunpa himiya nia bark
Clitoria amazonunMart. ex Benth[HOR433] nenautsi xankuma leaves
Clitoria pozuzoensikF.MacbrfHOR432]* nenautsi himiya (tene kabia nenautsi) bark, roots
Clitoriasp.1[HORO076] kuman nishi leaves
Clitoriasp.2[HOR516] kuman maxu leaves
Desmodium axillaréSw.) DQHOR054] shanu tamu nenautsi leaves
Desmodiunaff. rhynchodesmuniS.F.Blake) Stan{iHOR045] yuxu kabia bata leaves
Erythrina uleHarms[HOR023] kaxu bark
Fairchildiasp.[HOR077] awa punu nenautsi leaves
Machaerium arboreungJacg.) VogHOR001] dunun yuxu nia leaves
Machaerium cuspidaturkuhlm. & HoehngHOR122, HOR174] kapa xeta nenautsi leaves
Machaerium floribundunBenth.[HOR466] pupu dani leaves
Ormosiasp.[HORO078] nenautsi himiya bark
Phaseolus coccineusHOR078] yuxu kabia batgyuxu kabid leaves
Sennaaff. hirsuta(L.) H.S.Irwin & BarneliyOR588] xaxadau leaves
Schnella hirsutissim@Vunderlin) Trethowan & R.ClatkOR246, HOR587] nixi pei danigawa benen be pasa njxi entire plant
Schnellaff. guianensigAubl.) WunderlifHOR580] nixpudun xebiya, hinaya stem
Schnellacf. guianensigAubl.) WunderlifHOR443] utatanwan taxipa leaves
Swartziasp. [HOR035] xaenbanim leaves
GESNERIACEAE
Achimenesp.[HOR476] nanpen tsivad leaves



Drymonia tenuigBenth.) J.L.ClafkOR153, HOR189, HOR336, HOR380] nuin hene watima leaves

Drymonia teuschefRaymond) J.L.Clg{OR118, HOR169] xan ikapan maxe leaves

Drymonia coccine@Aubl.) WiehlefHOR064] xuke txixin bata leaves

Gloxinia perenniBritsch[HOR064] samumtxixinixudu dau entire plant

Nautilocalyx bullatugLem.) SpragugiOR438] himi kains leaves

Nautilocalyx palliduSpragugHOR280] txatxa matsi(awa himi xudu daj leaves

Nautilocalyxsp.[HOR092] chaxubexiwa xudu dau leaves

Odontonemaaff. callistachyunm(Schitdl. & Cham.) Kunt#i¢OR037] manan aku kabia tachunyan leaves
HYPERICACEAE

Vismia glabraRuiz & PayHOR551] kaya xaba leaves
CHRYSOBALANACEAE

Acioa dolichopodé@Prance) Sothers & Pranf¢OR290] chachi dau leaves

Couepia obovat®ucke[HOR258] Xinu inin stem

Hymenopus arachnoideBanshawe & Maguire) Sothers & Praftt®R214] nixu pei dani uma nia leaves
ICACINACEAE

Leretia cordatavell.[HOR532] mai txatxituxpi dau roots
LACISTEMATACEAE

Lacistema aggregatur(P.J.Bergius) RuspyOR176, HOR559] xane tenan metx#xai ewaisma leaves
LAMIACEAE

Aegiphila cordatd?oepp [HOR120, HOR315] make pei dania leaves

Aegiphila cuneatdloldenke[HOR140, HOR196, HOR331, HOR485]* kunubin kabia bark
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Aegiphila verticillata/ell.[HOR028] dumenvan leaves
Cantinoaaff. althaeifolia(Pohl ex Benth.) Harley & J.F.B.Pas[d@R071 xanenatu(asti daun leaves
HyptiscapitataJacq[HOR311] machan bim{mapig leaves
Ocimumsp.[HOR574] buxku isin dau pei ewapabu leaves
Coleus amboinicusour.[HOR585] mauja2 (kadiun yuna dalu leaves
Coleus barbatugAndrews) Benth. ex G.DHHOR584] maujal leaves
Scutellaria coccineldunth.[HOR015, HOR089, HOR293] tama kabia bata leaves
LAURACEAE
Anibasp.1[HOR237] buxun maxu leaves
Anibasp2 [HOR292] pitsun bata leaves
Cinnamomunsp.[HOR115] hasim pestudu yunu bata leaves
Endlicheriacf. dysodanthgRuiz & Pav.) MEHORS538]* xane hainx kuni yunu leaves
indet. sp.[HOR210] dunuanen upidau leaves
Nectandrasp.[HOR221] sada dau leaves
Ocotea leptobotrgdRuiz & Paviylez [HOR062] hasimpestudus yunu leaves
Ocoteasp.1[HOR434] kudu dau yunu bark
Ocoteasp.2[HOR582] xinu hina yunu leaves
LINDSAEACEAE
Lindsaeaf. lancea(L.) Bedd[HOR402] xaku chiva pei mesi leaves
LOGANIACEAE
Strychnos brachiatRuiz & PayjJHOR081] isu metse leaves
Strychnos schunkKirukoff & BarnebyHOR166] nuchun tun stem
Strychnos tarapotensBSprague & SandwitiHOR013, HOR161]* nuchun tun(isu metsé leaves



MALPIGHIACEAE

146

Banisteriopsisaapi(Spruce ex Griseb.) C.V.MorfstOR524] nixi pae(ayahuasca stem, bark
Banisteriopsigiff. caapi(Spruce ex Griseb.) C.V.MortfptOR038] navanti kudu leaves
Bunchosia armeniadg&av.) DQHOR264] make pei dani uma leaves
Bunchosiasp. [HOR452] nixi bata leaves
Diplopteryscf. erianthera(A.Juss.) W.R.Anderson & C.DEw3R468] make pei dani uma leaves
Hiraeafagifolia (DC.) A.JusBi10OR326] xeta xankin matsi leaves
Hiraeacf. fagifolia (DC.) A.Jusg4OR195] xawan maxkaunpa leaves
Hiraea faginedSw.) Nied[HOR197, HOR335] kapa buxka leaves
Hiraea grandifolieStandl. & L.O.Willianm{siOR206] xane tsamati bark, roots
Hiraeacf. reclinataJacq[HOR542] batuman piti(chaxun bumg leaves
MascagniaeggersiangNied.) W.R.AndersgnOR172] nixi bata pei txumi leaves
Mascagnia eggersian@ied.) W.R.AndersdirOR289] utatanwan leaves
Stigmaphylloraff. adenodonA.Juss[HOR075] haxuman hun{yuxin bexn)i bark, roots
MALVACEAE
Abutilonsp.[HOR526. HOR 536] Xuya hina nixi leaves
Eriotheca globoséAubl.) A.RobyngOR564] nuniwan leaves
Guazuma crinitéMart. [HOR191] patxa kaman kenan leaves
Hibiscus acetoseld/elw. ex HiernHOR570] malva taxipa leaves
Herrania balaensisl.Preus§HOR225] nesan paubin leaves
Malachra alceifolialacq[HOR566] malva(redondq leaves
Malachra ruderali® N NJHGR573] malva(cetico leaves
Pavoniafruticosa(Mill.) Fawc. & RendléiPR114] tudu padada leaves
Quararibea wittiiK.Schum. & UIbfHOR431] tui pei leaves
Theobroma cacab.[HOR427] chaxun dexaifcacag leaves



Matisia cordataBonpl.[HOR422] ixtxibin (zapote leaves
MARANTHACEAE

D2SLIISNIALF O2y (NI FSy SalNIR428 | @Y Sy y mani pei keneyd leaves

Goeppertia picturatdK.Koch & Linden) Borcts. { @ { [H@IR16B | mani pei taxipa xiwaya leaves

Goeppertia sanderiand { Y RS ND . 2 NEDR450P 3 { ®{ d: mani pei keney@ leaves

Goeppertia standleyl.F.Macbr.) 2 NOK & ® [BOR#481{ dzt NB T  tsau mani stem

indet. sp. HOR546] mani pei bai kudu leaves
MARCGRAVIACEAE

Marcgraviasp.[HOR275] yen ika leaves
MELASTOMATACEAE

Miconia elegan€ogn [HOR108] Binkunl leaves

Miconia sulcicauligPoepp. ex Naudin) Ocampo & AImgd@®R419] binkun3 (xete mapu leaves
MELIACEAE

Guarea pterorhachislarms[HOR358]* yapa pawan leaves

Trichilia quadrijugaunth[HOR495] anun buna dau leaves

Trichilia singulari€. DC[HOR557] kuma tae yapdyapa meiupa) leaves
MENISPERMACEAE

Abuta grandifoligMart.) SandwitHfHOR229]* kanapan binu bark, leaves

Cissampelosf. laxifloraMoldenke[HOR413] naumin aerial part

Elissarrhena longipddiers[HOR133, HOR286] isun betun iti leaves

Chondrodendron tomentosuRuiz & PayHOR119, HOR436] awa teux muka bark, roots
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MONIMIACEAE

Mollinedia ovataRuiz & PayjHOR560] heu sasa leaves
MORACEAE

Brosimum guianens@ubl.) Huber ex DuckBlOR159, HOR565] Xana pawan leaves

Ficus gomelleiry dzy (i K g /[HMDRI®4] 2 dzZOK S yumen pei leaves
moraceae (continued)

Maclura tinctoria(L.) D.Don ex G.D@HOR187, HOR333] kuxun huda leaves

MYRISTICACEAE

Virola duckeA.C.SmHOR252] kuxun xeai tawa nixu leaves
Virolacf. minutiflora Ducke[HOR150] tava nixu leaves
MYRTACEAE
Myrcia hylobategStandl. ex Amshoff) E.Lucas & K.SmeR525]* amen tedeku leaves
Campomanesia speciofiels) McVaugfHOR525] xanchu kuméxanchu kemy leaves
Eugenia floriddC.[HOR255, HOR345, HOR435] awa huinti(awa huinti dunu maken leaves
Eugeniamoschata(Aubl.) Nied. ex T.Durand & B.D.Jafik®R068, HOR534] yapa yapayapabedu wag leaves
Myrcia densiflorad t 2 SLILJP SE h ®. SNH UHORI [ 2 maniyuxin leaves
Myrcia lonchophylld ®w ®[ 2 dzNB y[sR138] 9 @[ dzO| & kankantakanpi leaves
Myrciacf. simulatad a O+ | dZ3 K0 | ®dw dPsHOMBRY ce2 9 anun buna dau leaves
Myrciasp.1[HOR459] piti mixan(piti katsankupia bunpg leaves
Myrciasp.2[HOR520] hasiman pini dau leaves
Myrciasp.3[HOR405] mankanhuinti leaves

Myrciaria floribundaH.West ex Willd.p.BerdHOR362, HOR454, HOR509]  basan hanpindununmaxe bushudi  leaves
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NYCTAGINACEAE

NeeadivaricataPoepp. & End[HOR042, HOR263, HOR329, HOR518] kuxun himitxutxtiwan, txuxti) infructescence
Neeaaff. floribundaPoepp. & End[HOR203] chaxu nami nuin bexea leaves
Neea spruceanbleimerl[HOR096] txutxtiwan leaves
Neea verticillateRuiz & PayHOR323] chaxu nami nuin leaves
Neea aff. verticillata Ruiz & PgMOR563] pui takex leaves
OLACACEAE
Heisteria acuminat@Bonpl.) Eng[HOR094] pitsun bata roots
Heisteriacf. concinnaStandl.[HOR014] chachidau xukuya leaves
ORCHIDACEAE
Cycnoches haadiiarb.Rodr[HOR423] xeu peiltamshi) leaves
Draculasp. [HOR399] amitsa2 (bani amitsa aka hibinetamea) leaves
Erycina pusilldL.) N.H.Williams & M.W.ChageOR272] nava meken entire plant
Goveniasp.[HOR415] dunu hudalanu maspi entire plant
Masdevallia pandurilabi&.Schweinf. [HOR349] amitsal leaves
indet. sp.[HOR276] hi binetame pusiya entire plant
OXALIDACEAE
Oxalis leptopode&. DonMHOR232]* tete bexmi leaves
PASSIFLORACEAE
Passiflora araujdbaccgHOR091] nai tatxa leaves
Passifloracf. y N (KUMRN[HOR256] kuin xia leaves
Passifloraguadriglandulos&odschiedHOR253] nai tatxa entire plant
Passiflorasp.[HOR457] yuxin beste roots
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PEDALIACEAE

Sesamum indicur.[HOR553] xixibin seeds
PETIVERIACEAE

Hilleria secundéRuiz & Pav.) KuntfdOR428] navanti kudumais xeta aerial part

Petiveria alliaced&.[HOR201] yawakatsian roots
PHYLLANTHACEAE

Croizatiasp. nov[HOR527] chaxu nami nuien tsaka nia leaves
PIPERACEAE

Peperomiacf. blephariphyllaTrel. & Yunc{HOR359] hisiskue (kunipabink) leaves

Peperomia pilos&uiz & PayjHOR123, HOR282, HOR308] madi chibudux entire plant

Peperomiacf. swartzianaMiqg. [HOR330] bunpa pechudi entire plant
piperaceae (continued)

Piper aduncunk..[HOR074, HOR084, HOR245, HOR474] nava maxkini roots, bark

Piper aequal&/ahl[HOR414] badin pakex matsi leaves

Piper callosunRuiz & PayHORO085] xakapan dade leaves

Pipercasapiens€Mig.) C.DQHOR107] awa denpan nixpu leaves

Piper costatunC.DC[HOR088, HOR437] babu dau leaves

Piper heterophyllunRuiz & PajjHOR222] bixta kuma katsis leaves

Piper hispidunsw.[HOR183, HOR475] xawan hina nixpybexa nixpi stem

Piper laevigatunKunth[HOR069] awadan date dau leaves

Pipercf. lanceolatumRuiz & PajHORO051] matsi pei tadunua leaves

Piper nudilimbunC.DC[HOR095, HOR328]* yaix maxaka

Piperaff. marginatumJacq[HOR012, HOR299] nidu buxka matsi leaves
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Piper peltatum_.[HOR379]* chexen pei leaves
Piper reticulatuni.[HOR102, HOR217, HOR57] chichan pe{hedekan bepute leaves
Pipersp.1[HOR440] nixpu kayab{texnixpy stem
Pipersp.2[HOR032] badin pakex(chana chixin yametawvan) leaves
Pipersp.3 HOR190] xia nixpu(bata itsa itsa ikgi stem
Pipersp.4[HOR354] babu dau pei ewapabu leaves
Pipersp.5[HOR387] bawa deshin hana leaves
Pipersp.6[HOR517] uxa dau leaves
Pipersp.7[HOR555] inkan bia leaves
Pipersp.8[HOR561] paka nixpu hawen pei xupu leaves
Pipersp.9[HOR247] nixpu pei leaves
POLYGALACEAE
Bredemeyerap.[HOR291] yawa huda(chimapun kupia leaves
Caamembeca gigantgg&hodat) J.F.B.PastditOR202]* bata pei dentupa leaves
Caamembeca spectabi(BC.) J.F.B. PastqrHOR294] bata pei dentupa leaves
POLYPODIACEAE
Campyloneurum aphanophlebiufidunze) T.MooréHOR307] tsanas kate leaves
Cyclopeltis semicordat®&w.) J. SnfiiOR470] xaku chiva maxkaya leaves
Mickeliaaff. guianensigAubl.) R. C. Moran, Labiak & Sun@iti@R109] yawa puli leavesroots
Phlebodium decumanuifwilld.) J.SmHOR352] nuntu xau stem
POTTIACEAE
Didymodorsp.[HOR410] disi chuka entire plant
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PRIMULACEAE

Ardisia pellucid@®erst.[HOR267] xawanen dade entire plant
Clavija nutan® + St f ®BHORL5D, HORA4S]K f maspanewan leaves
Clavija weberbaueiMez.[HOR111, HOR298, HOR236] maspanewan leaves
Stylogyneaff. ardisioidegKunth) MeZHOR148] yenika leaves
PTERIDACEAE
Adiantum platyphyllunSw.[HOR393] xanchu xeta nenautsi leaves
Adiantum poeppigianun€.Pres|HOR149, HOR173] dunu buxka nenautsi leaves
Pityrogramma calomeland4..) LiniHOR215, HOR417, HOR569] bai kudu aerialpart
RHAMNACEAE
Gouaniasp.[HOR480] nai tacha entire plant
Sarcomphalusff. cinnamomum(Triana & PlanchBlauenschildqHOR171] pinu hana muxa leaves
ROSACEAE
Prunus myrtifoligL.) Urb[HOR158] biunx jaxu leaves
RUBIACEAE
Calycophyllum spruceanufBenth.) Hook.f. ex K.SchufHOR494] axu(capirong bark
Coussareap.[HOR577] dunu nami mecha leaves
Faramea multifloraA.Rich. ex D@HOR541] xane tsamatininwan leaves
Geophila macropodéRuiz & Pav.) D@HOR025, HOR302]* Xuniwan leaves
Hamelia axillariSw.[HOR312] xawan himi leaves
Hamelia patengdacq[HOR031, HOR567] maxe istubin nigxawan himj leaves
Chomeliaaff. pubescen€ham. & Schitd[HOR152] nuchun tun stem
Palicourealeflexa(DC.) BorhidHOR052] punu txi waadau entire plant
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Palicoureaaff. deflexa(DC.) BorhidHOR347, HOR360] sanimbachi leaves
Palicourea racemos@ubl.) G.NicholsopHOR501] ipu bachi leaves
Pentagonia amazonic@ucke) L.Andersson & RA#DR104, HOR426] nanewan bark, infructescence
Pentagonia macrophyliBenth.[HOR156] nanewan bark
Pentagonissp.[HOR262] nanewan leaves
Psychotria albd&uiz & PayHOR248] matsi kawa leaves
Psychotriacf. carthagenensislacq[HOR363]* matsi kawa leaves
Psychotria ruizistandl[HOR178] dei yuxibun bixtu nia leaves
Psychotria viridiRuiz & PayHOR521]* kawa leaves
Psychotrigsp.1[HOR533] yametawan huxupa leaves
Psychotrissp.2[HOR554] inukemu(bina matian leaves
Psychotriesp.3[HOR382] kawa leaves
Randia armatgSw.) DQHOR018, HOR146, HOR175]* ixkin tepekan bata leaves
Rosenbergiodendron longiflorufRuiz & Pav.) FagetHOR004, HOR401] besti bata leaves
Uncariatomentosa(Willd. ex Schult[pC[HOR240, HOR510, HOR529, HOR56 mae muxa bark, siem
RUTACEAE
Esenbeckia febrifuga.Jussf(HOR185] chaki leaves
Zanthoxylum caribaeurbam.[HOR254, HOR239] bata itsa itsa ika{kutan day aerial part
Zanthoxylumaff. setulosumP.WilsoMHORO039] kutan dau stem
Zanthoxylunsp.[HOR193] ixchinantiwa puinki hane leaves
SALICACEAE
Caseariaff. guianensigAubl.) Urb[HOR144] Xipin tun akai bata leaves
Casearia obovaliBoepp. ex GriselfHOR249, HOR343] Xipin tun akai bata bark
Casearia sylvestrBw.[HOR050] Xipin tun akai bata leaves
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Caseariasp.1[HOR036] nete daewani(yamechan leaves

Caseariasp.2[HOR044] xanetenan mecha leaves
Caseariasp.3[HOR266] Xipin tun akai bata stem, bark
Lunania parvifloréSpruce ex BentfHOR059, HOR121, HOR137, HOR314] astuai bata bark
Xylosma tessmanrileumel{HOR184, HOR223] inu kexni bark
Xylosma velutingTul.) Triana & PlancfHOR125] hi muxaya(tununhuda) leaves

SAPINDACEAE

Allophylus leucocladd?adlk[HOR388] Xinu inin leaves
Cardiospermum halicacabum[HOR378] mai matsi aerial part
Paullinia alata(Ruiz & Pav.) G.D@HOR403] ainbun mixan leaves
Paulliniaaff. alata (Ruiz & Pav.) G.DHOR134] du dani tese da(napapay leaves
Paulliniacf. alata (Ruiz & Pav.) G.D@HOR131] bunpa xukuya leaves
Paullinia anomophyli®adlk[HOR338] xawan maxka bunpa leaves
Paulliniacf. dasystachyaRadlk[HOR138, HOR506] inu dani bunpa leaves
Paullinia killipil.F. MacbifHOR406, HOR441] xawe pui(kadan bg bark
Paullinia pinnatd..[HOR505] bunpa tachunyan roots
Paullinia tenerdPoepp. & End[HORO016] hasim punu nenautsi leaves
Serjaniasp.[HOR034] bakan bia leaves
Talisiacf. sylvatica(Aubl.) RadIKHOR562] kespin xanichin nenautsi bark
SAPOTACEAE
Pouteriasp.[HOR453] kana yuchi leaves

SELAGINELLACEAE

Selaginellaf. martensiiSpring [HOR324] huinti mexpun entire plant
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SCHIZAEACEAE

Lygodium venusturBw.[HOR126, hor238] xaku chiva nenautsi leaves
SIPARUNACEAE

Siparuna cervicornBerkingHOR124] yuxin bia leaves

Siparunaaff. subinodoraRuiz & Pav.) A.DEIOR106] yuxin bia leaves
SMILACACEAE

Smilaxcf. domingensidVilld. [HOR497] tatun muxa pei sese leaves

Smilax purhampuiRuizZlHOR188] dantan ika hina leaves
SOLANACEAE

Brunfelsia grandiflor&.Don[HOR070, HOR268] manan aku kabia leaves roots

Brunfelsiasp.[HOR350] aku kabia leaves

Cestrum reflexur®endtn [HOR318, HOR373]* paka tapun mecha leaves

Cestrum schlechtendati. DoMfHOR234, HOR449] awa pui(bixta kuma katsis leaves

Lycianthes coffeifoliBitter[HOR411, HOR502] bata hanaya leaves

Lycianthes inaequilater@gRusby) BittefHOR060, HOR090, HOR135, HOR279] texkan bata leaves

Solanum arboreurflumb. & Bonpl. ex DuniOR227, HOR458] xeki nue (kawa pese) bark

Solanum barbeyanurduber[HOR439] i txiux 2 infructescence

Solanuncf. mite Ruiz & PayHOR049, HOR319] utsi bata taxipa leaves

Solanum nemorendeunal[HOR251]* i chiux infructescence

Solanum oppositifoliurRuiz & PaJHOR374] kamuxun bata leaves

Solanum sessilkRuiz & PayHOR010, HOR244]*

Xau bata dau

aerial part bark

Solanum thelopodiurBendtn [HOR208, HOR303]

kamuxun bata

leaves

Solanunsp. 1[HOR048, HOR337]
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Solanumsp. 2[HOR141] xankun nuin (nuin pei juxupa) leaves

Solanunsp. 4[HOR381] i chiux 1 leaves
TECTARIACEAE

Tectaria antioquian&. Chr[HOR579] xaku chiva maxkaya leaves

Tectaria pilos# CS S0 wqHOR58D] a 2 NI Y xaku chiva pei ewapabu leaves
URTICACEAE

Pilea basslerianKillip[HOR444] binkun4 leaves

Urera lianoide#A. K. Monro & Al.RodfHOR490] xabuman dakati leaves
VERBENACEAE

Bouchea fluminensi®/ell.) MoldenkdHOR233] chi bata leaves

Lantana camard..[HOR024] mapis leaves

Lippia albaMill.) N.E.Br. ex Britton & P.WilsgfiOR572] midis leaves
VIOLACEAE

Leonia glycycarpRuiz & PayHOR041, HOR260, HOR391]* tunku dau bata bark stem

Rinoreacf. camptoneuraRadlk.) MelchHOR055] xani kaxa leaves

Rinorea lindenianéTul.) KuntzgHOR375] awa tae shiwen bark

Rinoreaaff. lindeniana(Tul.) KuntzgHOR514]* xinven stem

Rinoreasp.[HOR327] xani kaxa leaves
VITACEAE

Cissusp.[HOR404] baka kunabu leaves

Vitis amazonicdLinden) G.NicholsdilOR496, HOR160] nai nishi taxipa leaves
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ZAMIACEAE

Zamia uleDammeffHOR392, HOR489]* yuxinen mani roots,leaves
ZINGIBERACEAE
Renealmia breviscag®oepp. & Endl.) Poepg. Endl[HOR523] itsami leaves
List of indeterminable species
unknown sp. JHOR209] xakada himi leaves
unknown sp. 2ZHOR216] manan yukan leaves
unknown sp. 3HOR228] nuin xukuya bark
unknown sp. 4HOR230] xanchu kume leaves
unknown sp. §HOR261] Xixi itsa leaves
unknown sp. HOR271] kapan chi leaves
unknown sp. THOR304] yuxin bedu leaves
unknown sp. §HOR321] mani yuxin leaves
unknown sp. gHOR322] nanpen tsiva leaves
unknown sp.1JHORA465] binkun leaves
unknown sp.1JHORA479] tsunu maxu leaves
unknown sp.12ZHOR590] pupu tae leaves




Appendix 2: The list of T#&glected medicinal plants

Table AZr9 Cashinahua medicinal species unreported or rarely cited for medicinal use or phytochemical analysis and their trsgisional

Plant species, voucher specimen, Vernacular name(s) Plant part(s) Popular use Preparation (administration FC
family and life forni used (indications) (n=20)
Adiantum poeppigianun€. Presl  xantxu xeta nenautsi, Leaf Digestive problems Soaked (I, ingestion) 1
Hor 149 dunu buxka nenautsi
PTERIDACEAE Menstrual pains Decoction (E, wash) 1
herb
Injuries Chewed up (E, squeeze inthe 13
afected part)
Inflamed wound Ground/pounded (E, plaster) 12
Decoction (E, wash)
Snakebitetada kamakig ~ Ground/pounded (E, squeeze in 8
the afected part), decoction (E,
wash)
Abortificient Squeezed (I, ingestion) 11
Aegiphila cuneatdMoldenke kunubin kabia Leaf Leishmaniosis Chewed up material or 12
Hor 140 Patarashca* (E, squeeze in the
LAMIACEAE afected part)
herb Leaf, stem  Poisoning (spider bites)  Pounded (E, squeeze in the 2
bark afected part)
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Aphelandra acrensisindau yame bebe Leaf Dizzines Decoction (E, warm bath) 11

Hor 087

ACANTHACEAE Nightmares Decoction (E, cold bath) 3

(sub)shrub Facial palsy Soaked (E, cold wash) 14

Aphelandra caputmedusae.indau basikun bexiwa Leaf Fainting Decoction (E, warm bath) 10

Hor 079

ACANTHACEAE

(sub)shrub

Aphelandradasiandra(Mildbr.) yawan kuxi dau Entire plant  Musclestimulant Soaked (E, cold bath) 12

McDade & E.A.Tripp. yawan kuxi dau bata Leaves Seizures, epilepsy yawa  Decoction (E, warm bath) 14

Hor 112 yawan xuke dau Venomous bitewawa- Chewed or pounded (E, direct 2

ACANTHACEAE txikix payati matsi Scolopendra gigantea application)

shrub Headache Pounded (E, wash) 2

Soaked (E, wash) 3

Insomnia, nightmare Squeezed (E, eye drops) 2

Aristolochia odoratissima. nai txi wexpa Leaves Vomiting Decoction (E, warm bath) 2

Hor 539 Aerial parts

ARISTOLOCHIACEAE Newborn diarrhea Decoction (E, warm bath) 2

climber Fainting Decoction (E, warm bath) 9
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AspleniumangustumsSw. txaxu kexa Leaves Sores Patarashca* (E, mouth washes, 13

Hor 116 ingestion)

ASPLENIACEAE

epiphyte

Asplenium serraturh. nuntu tae Leaves Gallbladder disorders Heated up (E, cataplasma) 2

Hor 224 Gallbladder, cirrhosis Heated up (E, cataplasma) 3

ASPLENIACEAE Tumor Heated up (E, cataplasma) 3

epiphyte Pain Heated up (E, cataplasma) 9
Cankersores Patarashca* (E, squeeze inthe 1

afected part),

Begonia maynensis A. DC. tetun pei matsi taxipa Leaves Treats all diseases Soaked (I, ingestion) 1

Hor 170 Upset stomach Soaked (I, ingestion) 4

BEGONIACEAE Gallbladder, liver Soaked (I, ingestion) 2

herb Ovary, kidney Decoction (E, warm bath) 2
Hyperthermia Soaked (E, cold bath) 2
Chills, tremor Decoction (E, warm bath) 3
Facial palsy Soaked (E, friction) 1
Snakebiteshanu Soaked (E, friction) 5
Bronquitis Soaked (I, ingestion) 10

Bomarea edulig§Tussac) Herb. dei yuxibun bixtu bexea Leaves Tranquilliser Decoction (E, warm bath) 4

Hor 162 Facial palsy Soaked (E, local wash, friction) 18

ALSTROEMERIACEAE

herb
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Casearia obovaliBoepp. ex xipintun akai bata Leaves Boils Heated up (E, cataplasm) 1
Griseb. Stem bark  Groin hernia Soaked (E, direct application) 1
Hor 249 Venomous spider bites Chewed (E, direct application) 2
SALICACEAE Snakebiteshanu Chewed (E, direct application), 9
shrub/tree Soaked (E, friction), decoction (E
warm bath)
Centropogon cornutud..) Druce  isku xeta bata Leaves Lymphatic disorder Heated up (E, cataplasm), 4
Hor 377 xudi batxia decoction (E, warm bath)
CAMPANULACEAE Canker sores, cold sores Patarashca* (E, direct 15
(sub)shrub application)
Clavija nutan® + St £ ®0 maspanewan Leaves Blackdiarrhea Decoction (E, warm bath) 9
Hor 151 Influenza Soaked (I, ingestion) 9
PRIMULACEAE Infected throat Pounded (E, direct application) 1
shrub
Clavija weberbaueiMez maspanewan Leaves Black diarrhea Decoction (E, warm bath) 13
Hor 111 Hernia Soaked (E, friction) 2
PRIMULACEAE Testicle descended, fever Soaked (E, friction) 6
shrub/tree Infected throat Soaked or heated up (I, ingestior 13
Boils Pounded (E, direct application) 2
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Clitoria amazonunMart. ex Benth. nenautsi xankuma Leaves Menstrual pain Decoction (E, vaginal douche) 1

Hor 433 Snakebiteshanu Squeezed (E, direct application), 12

FABACEAE decoction (E, wash)

shrub/tree Postpartum disorders Decoction (E, warm bath) 2

Permanent contraception Decoction (E, warm bath,vaginal 2

douche)

Clitoria pozuzoensik F.Macbr. nenautsi himiya Leaves Joint and muscle pain Decoction (I, ingestion), (E, warn 10

Hor 432 tene kabia nenautsi Stem bark bath)

FABACEAE Roots Long lasting contraceptior Decoction (lingestion), (E, warm 9

shrub/climber bath, (E, vaginal douche),
squeezed (E, eye drops)

Connarus punctatuBlanch. anu xaxe Leaves Seizures, body tremor Decoction (E, warrbath) 8

Hor 199 Leaves and Conjunctivitis Soaked (E, wash, eye drops) 14

CONNARACEAE bark Cracked skin of the foot  Patarashca* (E, squeeze in 1

liana affected part)

Cordia nodosham. kapa yubu Leaves Testicular inflammation ~ Soaked (E, direct application) 1

Hor 446 Seizures, epilepsy Squeezed (E, eye drops) 12

BORAGINACEAE Leaves and Venomous bite; spider Squeezed (E, direct application) 11

shrubl/tree bark
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Cuspidaria floribundéDC). A. H.  hima nuin Leaves Herpes zoster, shingles  Patarashca* or soaked (E, 15
Gentry squeeze in affected part)

Hor 177 Boils Patarashca* (E, direct 3
BIGNONIACEAE Allergic dermatosis application) 2
liana/climber Soaked (E, direct application)
Desmodium axillaréSw.) DC. Xanu tamu nenautsi Leaves Muscle stimulant Decoction (E, warm bath, wash) 12
Hor 054

FABACEAE

(sub)shrub

Dioscorea acanthogerirusby dantan ikan hina Leaves Joint and body pain, Decoction (E, warm bath, wash) 10
Hor 243 rheumatism

DIOSCOREACEAE

climber

Dolichandra uncat§Andrews) L.G. bunpa mentsisa Leaves Pain in the ribs and body Decoction (E, warm bath) 10
Lohmann Dizziness, loss of Squeezed (E, eydrops) 6
Hor 213 consciousness Decoction (E, warm bath)
BIGNONIACEAE

liana/climber

Drymonia coccine@ubl.) Wiehler xuke txixin bata Leaves Hemorrhoids Soaked (E, direct application) 2
Hor 064 Testicular inflammation Soaked (E, direct application), 14

GESNERIACEAE
epiphyte/climber

pounded (Efriction)
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Drymonia tenuigBenth.) J. L. Clarl nuin hene watima Leaves Cutaneous infection Patarashca* (E, direct 2
Hor 189 Leaf juice Conjunctivitis application) 6
GESNERIACEAE Nightmares, tranquilliser ~Soaked (E, eye drops) 4
epiphyte/climber Herpes zoster Squeezed (E, eye drops) 4
Stye Patarashca* (E, direct 2
Sight disorder application) 2
Squeezed (E, eye drops)
Squeezed (E, eye drops)
Eirmocephala brachiatéBenth. kape txinkan Leaves Musclerelaxant Decoction (E, warm bath) 9
Oerst.) H. Rob. Lumbar spine pain Heated up (E, cataplasm) 5
Hor 543 Decoction (E, wash) 5
ASTERACEAE
(sub)shrub
Erythrina uleHarms. kaxu Leaves Infections in general Decoction (E, warrbath), Soaked 11
Hor 023 amasisaSpanish) (E, wash)
FABACEAE Stem bark Inflamed wound Pounded (E, friction) 10
tree
Fischeria stellatéVell.) E. Fourn  yawa tsis nuin Leaves Ear inflammation Patarashca* (E, direct 2
Hor 101 Open wounds application) 10
APOCYNACEAE Skin infection Patarashca* (E, direct 11
climber application)

Patarashca* (E, direct

application)

164



Fridericia japurensi@®©C.) L. nuin himi taseya Leaves
G.Lohmann
Hor 204

BIGNONIACEAE

Lymph glands disorders
Lymphogranuloma

Boils

Soaked (E, friction)
Soaked (E, friction)

2
2

Pounded (E, friction), soaked (E, 12

squeeze in the afected part)

liana
Goeppertia pavond Y I NJ/ @ 0 mani pei taxipa xiwvaya Leaves Vomit, diarrhea Squeezed (E, eye drops) 1
g { o{ dza NBI Fainting emergency Squeezed (E, eye drops) 2
Hor 167 Fainting Decoction (E, warm bath) 2
MARANTHACEAE Nightmares, insomnia Squeezed (E, eye drops) 1
herb Convulsions, epilepsy Decoction (E, warm bath) 10

Headache Squeezed (E, eye drops) 1
Guazumecrinita Mart. patxa kaman kenan Leaves Behaviour disturbances  Decoction (E, warm bath) 18
Hor 191 bolaina blancgSpanish) Sting ray Patarashca* (E, direct 1
MALVACEAE Scabies application) 9
tree Patarashca* (E, direct

application)

Herrania balaensiB. Preuss. nesan paubin Leaves Tranquilliser Decoction (E, warm bath) 1
Hor 225 Stiff neck Heated up (E, cataplasm) 2
MALVACEAE Lumbago Heated up (E, cataplasm) 2
tree
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Hymenopus arachnoideus nixu pei dani uma nia Leaves Facial palsy Soaked (E, friction)

(Fanshawe & Maguire) Sothers & Fainting, insanity Decoction (E, warm bath)
Prance

Hor 214

CHRYSOBALANACEAE

tree

Justicia dumetorunMorong. matsi dantunkuya Leaves Chill without fever, Decoction (E, warm bath)

Hor 472 hypothermia

ACANTHACEAE

(sub)shrub

Lacistema aggregatur(P. J. xane tenan metxa Leaves Protuberance in vagina Patarashca* (E, direct

Bergius) Rusby Prolapse application)

Hor 176 Boils Pounded (E, direct application) 1
LACISTEMATACEAE Strong headache Soaked (E, squeedectly)
shrub/tree Soaked (E, wash), decoction (E,

wash), Patarashca* (E, squeeze
Labour induction the afected part)
Postpartum headache Soaked (E, friction)

Decoction (E, warm bath)
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Lacmellea edulisl. Karst. hane bata Leaves General weakness Pounded (E, friction) 2
Hor 181 Vomiting, dizziness, Soaked (I, ingestion) 2
APOCYNACEAE nausea
tree Headache Soaked or heated up (E friction) 3
Headache, fainting Decoction (E, warm bath) 6
Leonia glycycarpRuiz & Pav. tunku dau bata Leaves Diarrhea due to infection  Decoction (I, ingestion) 1
Hor 391 Stem bark Struma Decoction (E, friction) 2
VIOLACEAE Boils Soaked (E, direct application) 2
tree Inner tumor Decoction (I, ingestion) 2
External tumor Decoction, soaked (E, friction) 8
Shoulder or hip pain Decoction (E, friction) 1
Snakebiteshanu, kamux  Pounded (E, squeezed in wound 14
Machaerium cuspidaturkuhim. & kapa xeta nenautsi Leaves Open wound, cut Chewed, pounded, heated up (E 20
Hoehne direct application)
Hor 122 Body pain Decoction (E, warm bath) 1
FABACEAE Venomous bitemai dunu  Soaked (E, squeezed in wound) 1
liana Skin affections Patarashca* (E, squeeze in 2
affected part), decoction (E,
wash)
Manihot brachylobaa Nf f ® ! dua pei Leaves Dizziness, fainting Decoction (E, warm bath) 10
Hor 493 Headache Decoction (E, wash) 10
EUPHORBIACEAE

shrub/climber
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Mascagnia eggersiangNied.) nixi bata pei txumi Leaves Inflamed tooth, swelling  Decoction (E, plaster), pounded 7
W.R.Anderson (E, squeezed in thaouth)
Hor 172 Snakebiteshanu Pounded, soaked (E, squeezed i 19
MALPIGHIACEAE wound)
climber
Mayna odorataAubl. date maxan Leaves Testicular inflammation ~ Soakedpounded (E, wash) 2
Hor 067 maxanewan Tinea capitis Patarashca* (E, direct 1
ACHARIACEAE maxamawan Epilepsy application) 1
shrub/tree Headache Decoction (E, cold bath) 9
Skin afections Decoction (E, warm bath) 9
Postpartum disorders Patarashca* (E, direct 2
application)
Soaked (I, ingestion)
Mendoncia pedunculataeonard  bunpa pei xiwaya Leaves Epilepsy, seizures Decoction (E, warm bath) 10
Hor 086 Body pain Soaked (E, wash) 10
ACANTHACEAE Snakebiteshanu Chewed (E, squeeze in wound) 10
liana Otitis Patarashca* (E, direct 1
application)
Myrcia densiflorgPoepp. ex O. mani yuxin Leaves Dizzines, nightmares Decoction (E, cold bath) 1

. SNHU
Hor 093
MYRTACEAE

' & wod[ 2 dzN.

shrub/tree

Fainting

Pounded (I, squeeze the leaf juic 10

in the mouth)
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Myrcia lonchophylld @ w ®[ 2 kankan takanpi Leaves Vomit, diarrhea, fainting  Soaked (I, ingestion), decoction 12

& E. Lucas (E, warm bath)

Hor 136

MYRTACEAE

shrub/tree

Matisia cordataBonpl. ixtxibin Leaves Labour induction Soaked (I, ingestion), pounded (I 14

Hor 422 sapote(Spanish) Pregnancy care friction, wash)

MALVACEAE Soaked (Hriction, wash) 10

tree

Nautilocalyx pallidugSprague) txatxa matsi Leaves Fever or flu prolonged Decoction (E, warm bath), soake 4

Sprague awa himi xudu dau (E, friction)

Hor 280 Gallbladder inflammation Decoction (E, wash) 2

GESNERIACEAE Hypertermia Soaked (E, cold bath) 1

herb Bone and joint pain Soaked (E, friction) 2
Seizures, epilepsy Squeezed (E, eye drops) 2
Body paralysis Soaked (E, cold bath) 1

Neea divaricatdoepp. & Endl. kuxun himi Leaves Bleeding Decoction (E, warm bath) 15

Hor 042 txuxtiwan

NYCTAGINACEAE txuxti

shrub/tree
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Neea spruceanbleimerl. txuxtiwan Leaves Flatulence Pounded (E, poultice) 10
Hor 096 Bleeding Decoction (E, warm bath) 1
NYCTAGINACEAE Snakebitemai dunu SoakedPatarashca (E, squeezec 4
shrub/tree in the wound)

Oxalis leptopodess. Don tete bexmi Leaves Chronic diarrhea Decoction (E, wash, friction) 10
Hor 232 Strong diarrhea, vomit Decoction (I, ingestion) 6
OXALIDACEAE

sub/shrub

Passiflora araujobacco nai tatxa Leaves Restorative, vital tonic Decoction (E, warm bath) 10
Hor091 Fainting, dizzines Decoction (E, cold bath) 1
PASSIFLORACEAE

climber

Paullinia tenerdPoepp. & Endl. hasim punu nenautsi Leaves Inflamation after Decoction (E,warm bath) 2
Hor 016 snakebite Body pain after Decoction (E, warm bath) 2
SAPINDACEAE hard work Decoction (E, warm bath) 10
climber Twisted joint

Pentagonia amazonic@ucke) L. nanewan Leaves and Epilepsy, seizures Decoction (E, warm bath) 13
Andersson & Rova bark

Hor 104 Fruits Increases fertility Unprocessed (I, ingestion) 1
RUBIACEAE Leaves Increases fertility Decoction (E, cold bath) 1
tree Dizzy, fainting, seems Decoction (E, cold bath) 1

insane
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Philodendron ernestitngl. Xuni pei tatxunya Leaves Nervous tic Heated up (E, cataplasm), 16

Hor 218 Aerial parts pounded (E, direct application)

ARACEAE Lumbar spine pain Heated up (E, friction) 4

epiphyte/climber Facial palsy Decoction (E, friction, wash, 4
poultice)

Philodendron exil&. S. Bunting  baxu taka nixi Leaves Vomit Soaked (I, ingestion) 11

Hor 100 upi dau pei mesi

ARACEAE

epiphyte/climber

Philodendron fibrillosurRoepp. in tabi Leaves Pregnancy protection Soaked (I, ingestion), (E. friction’ 3

Hor 540 Labour induction Soaked (I, ingestion), (E, friction’ 4

ARACEAE Boils Soaked (E, wash) 10

epiphyte/climber

Philodendron toshibabl. L. Soares xawe batxi nuin Leaves Female urinary infection  Decoction (E, wash) 10

& Mayo xuni pei keneya Tumor Leaf juice (E, friction) 1

Hor 110

ARACEAE

epiphyte/climber

Piparea multifloreC. F.Gaertn inu kexni Leaves Gastrointestinal disorder Decoction (E, wash) 10

Hor 184 Strong constipation, Soaked (I, ingestion) 6

SALICACEAE

shrub/tree

Disentery

Decoction (E, warm bath)
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Piper casapiensgJiq.) C. DC. awa denpan nixpu Leaves Respiratory problems, Pounded (E, friction) 11
Hor 107 swollen nose

PIPERACEAE

shrub

Piper costatunC. DC. babu dau matsi Leaves Dental follicle Pounded (E, squeeze in the 11
Hor 088 mouth)

PIPERACEAE Inflamedtooth Grated (E, introduce in the teeth’ 2
shrub

Piper leucophaeurfrel. nixpu bayai Leaves Snakebitepexie xeta Pounded (E, squeeze in the 2
Hor 139 wound),decoction (E, warm
PIPERACEAE Tooth protection bath) 11
shrub Nixpu pinaa ceremony Unprocessed twigs (E, friction)
Pristimera tenuiflorgMart. ex nixi metunya Leaves Any inflamation Decoction (E,warm bath) 10
Peyr.) A. C. Sm. Snakebiteshanu pexie Decoction (E, warrbath) 2
Hor 142 xeta

CELASTRACEAE

liana

Prunus myrtifoligL.) Urb. biunx haxu Leaves Genitourinary infection Decoction (E, wash), patarashca 10

Hor 158
ROSACEAE

tree

Persistent fever

Snakebitkana dunu

(E, direct application)
Decoction (E, cold bath)
Pounded (E, squeezed in the

wound)

N
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Pseuderanthemum lanceolatum

mikin medan putani bata Leaves

Herpes, mycosis

Decoction (E, direct application) 2

(Ruiz & Pav.) Wassh. Estomatitis herpetica Chewed (E, direct application) 1
Hor 412 Always tears the eye Soaked (E, wash) 2
ACANTHACEAE Epilepsy, seizures Decoction (E, bath) 1
herb Pimples in the mouth Patarashca (E, squeeze inthe 6
mouth)
Pregnancy protection Soaked (E, friction) 2
Labourinduction Soaked (E, friction), (I, ingestion’ 5
Snakebite Grounded (E, squeeze in the 2
wound)
Pulchranthus adenostachyus xuke bibex bata pei Leaves Venomous bitexukedun Soaked (Esqueeze in the wound) 1
(Lindau) V. M Baum, Reveal ewapabu Snakebitekana dunu Grounded (E, squeeze in the 1
& Nowicke wound)
Hor 005 Snakebitemenpax Grounded (E, squeeze in the 2
ACANTHACEAE wound)
herb Cold sores Pataraskca* (E, squeezed in the 2
Eye disorders mouth)
Herpes Chewed (E, direct application) 1
Quararibea wittiiK. Schum. & Ulbr tui pei Leaves Labour induction, cervical Soaked (I, ingestion), pounded (I 12

Hor 431
MALVACEAE

tree

dilator

Pregnancy care

Newborn protection

friction, wash)

Soaked (E) friction, wash 5

Decoction (E, warm bath) 2
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Rhynchospora umbraticoRoepp. kamanen xatxi Leaves Bowel infection Decoction (E, wash) 10
& Kunth Dog bite Decoction (E, warm bath) 2
Hor 097 Rheumatism, artritis Decoction (E, wash, friction) 11
CYPERACEAE

herb

Rosenbergiodendron longiflorum besti bata Leaves Skin infection Patarashca* (E, direct 1
(Ruiz & Pav.) Fagerl. Snakebite application) 17

Hor 004 Chewed or pounded (E, squeeze
RUBIACEAE in the wound)
tree
Rourea amazonic@Baker) Radlk. Nenautsi himiya Leaves Menorrhagia Decoction (E, warm bath) 4
Hor 287 tenekabia nenautsi Anyinflamation Decoction (I, ingestion) 2
CONNARACEAE Deep cuts Decoction (I, ingestion), (E, 3
shrub/climber squeeze in the wound)
Cancer Decoction (I, ingestion) 2
Body pain Decoction (E, warm bath) 2
Postpartum disorders Decoction (E, wash) 1
Long lasting contraceptive Decoction (I, ingestion) 2
Ruizodendron oval@Ruiz & Pav.) kudu xai Leafy Protection against Burned (E, fumigant) 12
R. E. Fr. branches epidemic
Hor 061
ANNONACEAE
tree
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Schnella hirsutissim@Vunderlin)  nixi pei dania Leaves Malaisefatigue, anxiety Squeezed (E, eye drops) 5
Trethowan & R. Clark awa benen be pasa nixi Entire plant  Fainting Decoction (E, warm bath) 5
Hor 246 ex situ Haemorrhage Decoction (E, warm bath) 2
FABACEAE Blurred view Heated up (E, local wash) 2
shrub/climber
Siparuna cervicornBerkins yuxin bia Leaves Shock symptoms Decoction (E, warm bath) 10
Hor 124 Insanity, fainting, anxiety Decoction (E, cold bath) 1
SIPARUNACEAE
shrub/tree
Solanum ancepRuiz & Pav. utsi bata pei taxipa Leaves Ovarian inflammation Decoction (E, vaginal douche) 4
Hor 319 Boils Soaked (E, squeezed) 3
SOLANACEAE Inflamed wound after the Soaked (E, squeezed in the 1
shrub shakebite afected part)
SolanumbarbeyanunHuber i txiux Leaves Mastitis Soaked (E, friction, squeezed in 2
Hor 439 Boils affected part)
SOLANACEAE Infected wound Pounded (E, wash) 6
shrub/climber Fruit Boils prevention Pounded, soaked (E, wash) 9
Unprocessed (I, ingestion) 3
Solanum sessilRuiz & Pav. xau bata Stem bark Hyperhidrosis Soaked (E, cold bath) 13
Hor 010 Leaves Bone and joint pain Decoction (E, warm bath) 3
SOLANACEAE Snakebitekamux Patarashca (E, squeezed in the 20
shrub affected part), soaked (E,

friction), decoction (E, wam bath
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Solanum thelopodiurBendtn. kamuxun bata Leaves Snakebitekamux Chewed or pounded (E, squeeze 15
Hor 303 in the wound), soaked (E, frictior
SOLANACEAE

shrub

Strychnos tarapotensBprague & nutxun tun Leaves Facial palsy Pounded (E,wash), infusion (E, 6
Sandwith wash)

Hor 013 Convulsions, epilepsy Decoction (E, warm bath) 7
LOGANIACEAE aadzaid?a Infusion (E, wam bath) 1
climber

Tanaecium dichotomur@dacq.) inawan madi itsa Leaves Fainting Decoction (E, warm bath) 10
Kaehler & L. G. Lohmann Epidemic protection Burned (E, fumigant) 4
Hor 163 Newborn cries to faint Decoction (E, warm bath) 4
BIGNONIACEAE Convulsions, epilepsy Decoction (E,warm bath) 4
liana Disease protection Decoction (E,warm bath) 5
Tradescantia zanoni@..) Sw. bake bixtun Leaves Epilepsy, seizures Decoction (E, cold or warm bath’ 5
Hor 317 txaxu bake bixtun squeezed (E, eye drops)
COMMELINACEAE Ol 3 I (Smmish) Pregnancy care Soaked (E, friction) 5
(sub)shrub Labour induction Soaked (I, ingestion), (E, friction’ 20
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Urceolina cyaneospern{®eerow) dunu huda Entire plant  Pain in the legs Pounded (E, friction) 1

Christenh. & Byng anu maspu ex situ Labour induction Soaked (I, ingestionpounded (E, 16
Hor 105 friction)

AMARYLLIDACEAE

herb

Xylosma tessman8leumer inu kexni Leaves Gastrointestinal infection  Decoction (E, wash) 10
Hor 223 Constipation, stomach Decoction (E, warm bath), 6
SALICACEAE pain, colic soaked (I, ingestion)

shrub/tree

*HK:HuniKuin S: Spanist;E: externally, I: internally;FC: Frequency of citation
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Appendix 3Comparison of medicinal plants uses among diffezetitires

Table ACagruentuses of medicinal plants by different ethnic grospsl IIAP database

Species IIAPDatabase Ese Eja Kaxinawa Quechua Chayahuita This study
Peru Madre de Dios W2 NRnA 2 w ChazutaValley Paranapura Basi Curanja River
Peru State Acre San Martin Loreto Purus
LaPaz/Bolivia Brazil Peru Peru Peru
Campomanesia Headache Headache
speciosa
Forsteronia Achingjoints Any kind of
graciloides inflammation
Leandra Wound Infections
dichotoma antiseptic
Vagina
candidiasis
Malachra Childbirth Childbirth
alceifolia
Machaerium Wound/cut Wound/cut
cuspidatum
Solanum Inflammation Inflammations
barbeyanum
Lygodium Animal or Snakebite
venustum human bite
Caamembeca Animal or Snakebite
spectabilis human bite
Dianthera Bleeding Postpartum
pectoralis Sedative bleeding
Fainting
Mayna odorata Skin fungal Mycosis of the
Skin eruptions scalp
Dermatosis
Dracontium Snakebite Snakebite Snakebite Snakebite Snakebite
spruceanum
Begonia glabra  Digestive Stomach ache
disorders
Adenocalymma Diarrhoea Diarrhoea
impressum
Dolichandra Nervous Dizziness,
unguiscati disorders confusion
Severe fainting
Mansoa alliacea Hunting Hunting
Bixa orellana Cicatrsing Canker sores Deep cut
Skin Canker sores
inflammations Skin infections
Cordia nodosa  Convulsions Animal or Epilepsy
human bite Xina xukuspider
bite
Centropogon Skin swellings Swollen lymph
cornutus nodes in the
groin
Dichorisandra Seizures Epilepsy,
hexandra Seizures due to convulsions,
aYlFf AN cramps
Euphorbia hirta Wound/cut Cuts
Sennahirsuta Aches and pains Body pain

Fabaceae
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Casearia Anti- Inflammation-
sylvestris inflammatory tonsillitis
Hyptis capitata  Mycosis Irritated scalp
Lamiaceae
Banisteriopsis Hallucinogen Hallucinogen in Ayahuasca Ayahuasca
caapi shamanistic preparation preparation
divination and
cure
Abuta Aphrodisiac Male Aphrodisiac Diarrhoea Aphrodisiac
grandifolia aphrodisiac Diarrhoea
Heisteria Skin infections Herpes
acuminata
Petiveria Epilepsy "saladera" (bad Epilepsy
alliacea luck) "panema" (bad
luck)
Piper aduncum  Diarrhoea Stomach Diarrhoea
Vomiting
Piper callosum  Calming Nightmares
Dizziness
Piper Pain, aches Headache
marginatum
Piper hispidum Cuts Infected wound
Piper peltatum  Stingray sting Stingray sting
Calycophyllum  Cicatrizing Cuts Wound Wound/cut Burns, Injuries
spruceanum antiseptic
Faramea Fever High fever
multiflora
Hamelia axillaris Bleeding Bleeding
Psychotria viridis Admixture for Admixture for Employed to Preparation of
ayahuasca ayahuasca divine future ayahuasca brew
events through
the
visions induced
by the plant
decoction
Uncaria Stomach and Kidney ache Gastritis
tomentosa intestinal ulcers Peptic ulcers
Rheumatism Kidney pain
Rheumatism
Annona Energy level To encourage
ambotay To cure laziness
Solanum mite Snakebite Inflammation Inflammations
Snakebite
Theobroma Birth aid Birth aid
cacao
Clavija Dysentery Dysentery
weberbaueri
[ FydlF ylF  Impetigo Skin irritations
and infections
Leonia Abscess Abscess
glycycarpa Tumor Tumorhi tunkua
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Appendixd. Questionaire presented to plaspecialists

bc RS DNIOPXOABYPOPPDOPREDDP@OERNRXD DX D DX X )

CL/ 1! 9¢bh. he¢e#bL/! C2U20BDXXXPDPDDDPDPDDDDX X X
M® bha. WO . QA Syl N T A Q2 ettt mmmesmnmmn st et e e ere s
Nombre(s)loca(@s)X X X X X X X X X X X X X X X X X X X X X X X X X X X XXX XX XXX DDPDP DD DD
¢ NI RAOENDPDPPDDPPDDPDPDPDPDPPPDPPDPPDDPPDPDPDPDRDLDRDDDPPDPDD
P =) =T = ol | =TS BuFFAMILIA. .o,

nd ! . L/ '/ LjbY DOhDWAGLZ/YIXXXXXXXXXXXXOXPPDPDPDDDPDDPDPDPDPD t NP
BAATYXXXXXXXXXXDPDPDDPDPPPPDPDPDPDDDDPDPPPDPDPDDDD ‘ DqupdaDdopaadapaada kD

I/ 22NRSYI RFa DS23IN} FAOl Ay [FTGAGAZIRYXXXXXXDPOPDDPDDPDDPDD P
5. ESTADO Cultivado ( ) Silvestre () -silveSeeni( ) Arvense ( )

6. ORIGEN Nativa ( ) Introducida ( ) Naturalizada ( )

T® /h{9/1! ¥ NBO2{aSSHOA0/PDPDPPPDPDPPPDPDPPPDPDPPPDPDPPPDPDPPDPDDDPDD ¢
8. SIEMBRA o rebrote aSa EoXoXofofofofofofofofoofoRoRoRofof oY ol of o oo R ol o
hd twht:! D!/ LBNWAL LI 6 0 9aljdsSes 6 0
Mn o C9:b h [ h D Rlbrecimiento ( ) mes Frutos ( ) mes Semilla ( ) mes

MM O C! 9b¢9 Gafpo/d@dulB/@®©O R sCfmpo disturbado ( ) Purma( ) fdoaliar( )
Bosque primario o bosque real ()

Se comercializa?Si( ) No( )

MH® | #.L¢h RS ONBOSKHEYS2 |ydzZ t o 0 | SNObt OSI oA
I Nbs NBE2 o 0 t SNBYYATF2tA2 0 0 /I I RdzOAF2(f)A2 0 0
Arrosetada ()

13. USO% lfAYSYGAOA2 o 0 CNXzi I £ ®extil (0) a
I NI Salyrkt 6 0 h Ny I Wy RIFEA 268 | 0 0 C 2 QeI /G NINHD0 O A s
Caza instrumento ( ) veneno () Pesitestrumento ( ) veneno ( )

Si es medicinaPara que ENFERMEDAE N Y (02D PP PP PP PP DD DD DD P PP PP DPDPDD DD D D
XXPDPDPDPPDPPDPDODPDPDPDPDPPDPDPDPPDPPDODPDPPDPDPPDPPOPOPPDPPDPDPDPPDOP XXX XX XXX
XXPDPPDPPDPPDPPDODPDPDPDPDDPDPDPDPPDPPDODPDDPDPDPPDPPDODPDOPDIPPDPDDPDPPDP XK XXX XX
XXPPOPPDOPPPPPPPPPOPPOPPDPPPPPPPDPPOPPDPPPPPPPOPPOPDPPP PP XXX XX XXX
Ritualo 0 5S&FNNRE T NYXXXXXXXXXXXXPXXXXDXXXXXXXXXXXXXXX

Mn® / ha. IORlY/ 2jitNI & LI I yilI & XOPOXXXPXXXXXXXXXDDPX XXX XX X
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15. PARTE USADW I NT 6 0 ¢Lftt2 o 0 WAT 2YIl Kk o0dzZ)o2 6
NREGSa o 0 ¢C2RIF LI IFydlF 6 0 wSaAAYLl 0 0 C

16. Edad de USD CASNYI 6 0! LI A O VEeB®) dnterna( ) I Rdzf
17. Formade USO Fresco( ) Seco( )

My® az2R2 RS :tGmeld ( yv!Chapgadn () Cocimiento () Infusi®latérashka () Macerado ( )
Masticado ( ) Procesado ( ) otros( )*

R® RS YSRARIF tflFyildl XXXXXXXXXXXDPOPDPDPDDPDPDPDPDPDPDPDODPDPDDDPDDD
19. TIEMP®RRS LINB LI NI OAsyY XXXXDPPDPDPDPDPDDPDPDDD.DDDNDNDDDOPDDD D
20.DOSIS YLINNR O2 Y XXXXXXXXXXXXXXXXXXXXXODODDDDD
HM® a2R2 RS !'t[L/!/Ljb
Ly3aSaidisy ) 0 .32 FNN2 6 0 D sI 20 A0 A2 )
22.RespectivaDIETA
23. FRECUENCIA de ¥so X X X X X X X X D D ® & & & d d PTIEM RGNS it XD XD XPXDXDXPAbdbdbdbdb db dbdbXp 3 XPD)

240 Lb5L/ 'H/yLijSka9 {RS Tt AYSy(2a ) 0 XPPPDDPDPDPDPDDPDDPDPDDPDD P
hiNIa AYyRAOIOA2ySa o 0 PPXDPPOXDX DDDRDDRDDDLDNDDDDPDPDD D

250 C! 9b ¢ 9 RSEXANIERNIAIOAXHIXXXXXXXXXXXXXXPDPPPDPDPDPDDDDDDDD D

260 / h[ 9/ ¢hw K YbXXKEXXXXKEBDEXRXXXXXXXXXXXXXXXPOPDOPDPDDPDG

27. LUGARK X X X X X X X X DX X XXX XXX DPPPDODDPPDPDODDPPPDPDPPPDPPPPDPPPOPDPDODDPPDPDX X
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Appendis. Household questionnaire presented to community members

Entrevista semiestructurada endomicilio (household)

1) (7] 141U ] g0 F=To g E= 1)Y= Lo PP P P PP PPPPPPPPRPPP
2) NOMDre del reSPONAENTE: .......eiiiieiee et e e e e
3) YU =T £ Lo TP ETP P PPPN

4) {dz LNEFSEAASYYDPDPDPDPDDDDDDDDDPDPDPDPDPDPDPDPDRDDRDPDPDDDDDDD

5) [ dZ3F NJ R2Y RS yI OAsYDPDPDPDPDPDPPDPDPDPDPDPDDDDRDDPDPDDDDPDDD

6) bgYSNR RS [32a LJalR2a Sy fI 02Ydzy ARI RYPDPDDPDOD

7) Avdzh Sy ONBS 1jdzS Sa fF LISNBR2YIl Yta AyF2NXIRI &
L2210 41T RSP

8) Avdzh Sy ONBS 1jdzS Sa fF LISNBR2YIl Yt a AyF2NXIRI &
COMUNIAAA?. ... e

9) I ljdzZA Sy 4SS RANRINI Sy OlFaz2z RS SyFTSNK¥SRI RK

w autoY SRA OF OAs Yy

w especialista vegetalista o naturista de la comunidad

w YSRAO2 RS I LRadl Sy tdzSNI2 9&LISNIyIT !

(V] otros

10) Enfermedades ocurridas €N la CaSa:.........ccuuiiiiiiiiiiiiiiie e

11) LY F2NXI OAsy &420NB &dzda Ol dAlI AaYDPDPDPDPDDORIDDDDDD DD

12) LYy T2NXIFIOAsy &a20NB &ddzA ANY(I2YIAYDPDPDPDDDDDDDDDDD
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15) Plantas de uso medicinal cultivadas en la huerta..............cccccoevvveiiviiiinic e s e e e e

16) Plantas silvestrate uso medicinal cerca d@ CaSa............uuuvverrvimreririreeiiiiieeiiinirneseeeeem—eees
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Appendix6. Photos from field work

Purus River Purus Province's unbroken forest cover

Lower Curanja River in the dry season The rainy season on the upper Curanja River

LR

A typical household in the Cashinahua community Colombiana village - a base for field work
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Community Assembly in Santa Rey

» y “- '
Community Assembly in Colombia

usehold in Santa R

»

Key respondents of Colombiana, Adolfo y Marcelino Medicinal herbs ready for cooking remedia




Botanical sample of Urceolina cyaneosperma (awa huda) En route to a more distant collection site

)

Informal interviews with plant specialists
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Providing printed copies of the resulting information to Workshop with key informants at the UNIA herbarium




Appendix7: Photos from Herbarium
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Botanical specimens ready for processing

Assistants from UNIA students helped to process the collection of botanical specimens.
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Appendix8: The Field Guide of the neglected plants submitted to Field Muse2®2

o
-

Universidad Nacional Intercultural de la Amazonia, Pucallpa, Perd, ‘Department of Crop Sciences and Agroforestry, Faculty of Tropical AgriSciences, Czech University of Life Sciences, Prague, Czech Republic,’ Departamento Académico de Ingenieria
Civil y Ciencias Bisicas, Universidad Nacional Intercultural de Quillabamba, Cuzco, Perd, * Herbario Regional de Ucayali, Instituto Veterinario de Investigaciones Tropicales y de Altura, Universidad Nacional Mayor de San Marcos, Pucallpa, Peri
*Prague Botanical Garden, Prague, Czech Republic, “Students for the Living Amazon o.p.., Prague, Czech Republic.

Provincia de Puriis, Departamento de Ucayali, PERU

Plantas medicinales y rituales utilizadas por Huni kuin
Jana Hora¢kova'?, Maria Elena Chuspe Zans®, Zoyla Mirella Clavo Peralta*, Ludvik Bortl>*¢

1

Photos by Jana Hora¢kova (horajana@gmail.com). Support by Universidad Nacional Intercultural de la Amazonia (UNIA) and Students for the Living Amazon [living-amazonia.org|.

© Jana Horackova 2022 CC BY-NC 4.0. This guide is part of the doctoral thesis of JH.

|fieldguides. fieldmuseum.org]
~

[xxxx] version 0.93  09/2022

1 Aphelandra acrensis
ACANTHACEAE

2 Aphelandra acrensis

yame bebe

3 Aphelandra caput-edusae
ACANTHACEAE

4 Aphelandra caput-medusae

basikun beshiwa

5 Encephalasphaera lasiandra
ACANTHACEAE

9 Mendoncia pedunculata
ACANTHACEAE

13 Pseuderanthemum lanceolatum

ACANTHACEAE

Mayna odorata
ACHARIACEAE

6 Encephalmphaera Iavmndra

yawan kuxi dau

10 Mendoncia pedunculata

bunpa pei shiwaya

14 Pseuderanthemum lanceolatum

mikin medan putani bata

Mayna odorata

date mashan

7 Justicia dumetorum
ACANTHACEAE

11 Pseuderanthemum congestum

ACANTHACEAE

1S Pulchranthus adenostachyus
ACANTHAC EAE

Bomarea edulis

ALSTROEMERIACEAE

8 Justicia dumetorum
matsi dantunkuya

.

12 Pseuderanthemum congestum

xuke bibex bata pei chudi

16  Puichranthus adenostachyus

xuke bibex bata pei evapabu

20 Bomarea edulis

dei yuxibun bixtu bexea
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AppendiX9. Cover page of hard copy of transcriptions of recordingiirtxa Kuitanguage
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AppendixL0. Example page of hard copy of transcriptions of recordingamtxa Kuin

5-003 Hor244xau bataMPC, ATS

Xau batadan xau isindiki isinteci xau isin dasabi isianya haven damuxtiki haven pei inun haven bichi
bexatanan unpax matsipa inun yuatan haven naximatiki hayabi ketaxkinan matsi peitadunuaki hadabeven

damustiki yuda isin xau dasibi isianyamaukun xau isindauki haven pei ichapa atan damustiki.
5-004 Hor 245tapu inintiATS, MPC

Tapu initidan bakeixta biabu e e ikai haven dauntiki nai tachamen, yuxin debumen, kanun kave
tsabemen hanua betsa dau ichapa bixun min haven naximaii yuxin chakabun uinyanan bakeixtadan kaxa
haidamiski min ma dauva main miski hanua yuxiaidilbivadi havendi bechextiki haven peivenan haven bichi
chaka chaka atan yuatan naximatiki hayabi ketaxkinan hai tachayabi atiki haven bechexti betsadan
xanenatuki betsadan tudu padada ja dabeki javen bechextidan min ma dauva mainmiski yuxinin betsavadan

haskamiski.

Tapu inintidan yuxinin hadibivadauki hati bitiki tapu ininti bibain, yuxin bia bibain, chana chixin yame chana
bibain, yuxin mentsis bibain, yuxinin mani bibain, yuxinin besteti bibain yuxinin paka butiki jativen naximatiki
yuatanan haven bechexkina hatiki inkan nai bai bixunh, xane natu bixun maka huni bixun, yuxin bedu
bixun, kuden ikanatu bixun isa hanakan datedan haven pei nananke bixun, kanun kave tsabe bitan hativen

bechextiki yuxinin betsavadan.
5-005 Hor 246nixpu peidaniaATS

Nixpu pei daniadan yuxinendi hadibiva hu ikai haven atitkpu betsamen, bai dentumen, xinu
inimen yuxinin pakamen. Yuxin bexmimen hanua betsa kanun kave tsabemen hati bixun atiki hu ikaidan
unaismapaidan haven xani meshaidan haskaya hati bixun bechextiki. Haven naximatidan nishu betsa bixun,
xane natu bixun yuxinibesteti bixun chana chixin yamechana hativen naximakin habiabuvendi min bechexaii
hu iki haven xani meshayadan min haskava mainkiki bextecidan ana haskamaki maintan ea yuxinin hadibiva
en ikaii. Ikga peki ana habiatinvendi min akaii benavakinan ana bechexdiakinan haskavakin min xuxavaii
mainvankinan ana yixin hayamaki naximakin bechexkinan min ma xuxava peki kanun kave tsabe, bai dentu,
bata xukuya Pei nataxi, yuxinin paka amen chidani nishu, yexkamatsi, nishu pei dania hativen min

naximaii. Bata xukuya pei nataxivenan haven xukuven min bedu natuis akaii bechexkinan.

5-006 Hor 246nixpupei daniaMPC
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Appendixll. Table A3 Demographic data of respondents and number of UR registered

Initials Code | Name of respondent Community | Gender A;el;n UR
MPC R1 Marcelino Pinedo Cecilio Colombiana M 76 535
ATS R2 Adolfo Torres Silva Colombiana M 74 530
ARM R3 [l oAfA2 w2l dz§S alSantaRey M 68 261
ANP R4 | R2f F2 bl OA YA §SantaRey M 75 250
PT R5 Pedro Tachiana Hermis Santa Rey M 73 325
WPF R6 |2FfRSYF NIt SNBI|Triunfo M 64 135
JPP R7 Josefa Puricho Perez Triunfo F 62 137
JTN R8 Jose Torres Nacimiento Curanijillo M 57 155
JAT R9 Jorge Aladino Torres Curanijillo M 56 164
FTM R1I0 |CAf 2YSy2 ¢ 2 NNX NuevaVida M 77 196
LNH R11 |Laura Nacimiento Hermis Nueva Vida F 74 74
HTA R12 |[I SNXIy ¢2NNB& [NuevaVida M 74 110
ASM R13 | Alcira Samuel Maria Santa Rey F 65 42
CPM R14 |/ 2 y OS LJO AMelgndez| 6| Santa Rey F 64 40
JNA R15 | Julia Nacimiento Aladino Curanijillo F 68 33
NPO R16 |Nora Prado Oliveira Curanijillo F 61 17
LRT R17 |Linda Roque Tachiana Balta* F 58 57
MTD R18 | Margarita Tachiana Dominguej Colombiana F 69 50
JTNa R19 | Josefalorres Nacimiento Nueva Vida F 49 59
JTP R20 |Wdzf Al ¢ 2 NNX & t|Nueva Vida F 36 53
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Appendix12. Curriculum Vitae
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Nationality: Czech Republic

Date of born: 4 February 1962

l RRNBaay WSySé6ait MTHKHPSE mMcwm nn t NIFKI

Phone: +420603293898

Email: horajana@gmail.com

EDUCATION:

PhD in Tropical Agrobiology and Bioresource Managem@réch University of Life Sciences Prague
(2016¢ 2024 anticipated).

Mgr.A.in Type design and Typographfcademy of Arts Architecture and Design in Prague (12895).
(At the time of the study, the Bachelor's and Master's programmes were not distinguished at the Art

Academies in Bohemja

WORK EXPERIENCE:

National Intercultural University of theRmazong Research fellow at project

w Study of the medicinal plants used in the Bena Jema community in defence of their health, in
front of the COVIEL9" (2020¢ 2021 Yarinacocha, Peru).

National Intercultural University of the AmazqmResearch fellow at project

w Response to organic fertilization of Cinchona officinalis (cinchona tree) at the National
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National Intercultural University of the AmazqiResearch fellow at project

w Processing of freezaried extracts of the biological material of the botanical garden plants for

the analysis of bioactive compounds (202ZD21; Yarinacocha, Peru).
National Intercultural University of the Amazqi€Consultant for the Indigenous Partnership

w Member of the Commission for monitoring and implementation of the Professional School of

the Career Natural Pharmacological Sciences (2020; Yarinacochatd’date homebased)
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National Intercultural University of the Amazqi€onsultant for the Indigenous Partnership

w Project Improvement and implementation of the House of Arts of the Native Peoples of the

Amazon and Workshops of the traditional Amazonian art (202021; Yarinacocha, Peru).

Herbarium of National Intercultural University of the AmazdResearch fellow at Research Unit of

Herbarium
Executive director (July 6/7/202015/12/2021; Yarinacocha, Peru)

Agroforestry Nursery of National Intercultural University of the Amadotern at Academic

Department of Basic Sciences
w Supervision of reforestation projects (July 6/7/20205/12/2021; Yarinacocha, Peru)
National Intercultural University of the Amazemtern at Department of Pedagogy and Humanities

w Teaching in courses: Art and Creativity Workshop ofAitmazonian Peoples, Music and Dance
Workshop and Audiovisual Arts (2020021; Yarinacocha, Peru).

National Intercultural University of the AmazqiResearch fellow at project

w Conservation of the Indigenous flora of the Peruvian Amazon: NURery and thematic garden of
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w Teaching course on Medicinal Ethnobotany and Medicinal Plants Technology, teaching

assistant for Botany and Dendrology courses (2@L9; Yarinacocha, Peru)
Project Principal Investigator

w Conserving the Indigenous flora of the Peruvian Amazon, Nursery and Thematic Garden of

Medicinal Plants on the University Campus of the UNIA (2Q089; Yarinacocha, Peru)
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w Medicinal Plants Component in the research project "Recovery, management and
conservation of ecological scenarios and their components on the campus of the UNIA for the creation

of a Regional Botanical Garden (24¥18; Yarinacocha, Peru)
National Intercultural University of the Amazqi€onsultant and organization of CoURe

w Organization of course: Libraries as a Fundamental Basis for Intellectual Development and
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Ethnographical Museum of National Intercultural University of the AmgZéxecutive director

w In charge of the House of Arts of the Amazonian peoples (2@D21; Yarinacocha, Peru)
Project Principal Investigatefunded by National Intercultural University of Amazon

w Ethnobotanical and phytochemical study of plants used in folk and ritual medicine in the

province of Purus (2012017; Purus, Peru).

w Survey of ethnobotanical inventory of medicinal plants (Apkilay 2015; Purus, Peru)
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