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Abstract
Background

Studying historical sources and comparing them with current data allows us to describe the uses and
customs of past human groups, as well as to make a dynamic comparison with the current state of
human-environment relations. Also, this contribution focuses on the study of zootherapeutic remedies,
which have been much less addressed in ethnoscience than medicinal plant resources.

This article presents a compilation and analysis of animal-based remedies included in the category of
"curanderismo" in the National Folklore Survey (NFS, Argentina, 1921).

Methods

The use of 37 individuals or parts of animal species of different taxa for 66 different applications is
described, analyzed and related to the current use in zootherapy.

Results

The NFS included records of 37 animal species (7 of them domestic), animal parts or animal-derived
products, with 66 different uses. Of these species, 9 (3 domestic and 6 wild) continue to be used
(Clitellata, Arachnida, Insecta, Mammalia, Aves, Reptilia and Amphibia) for multiple purposes.

Conclusions

The NFS reveals a complex ethnomedical system that included local biodiversity but also elements of
cultural syncretism. Paying attention to them may enrich our view of the daily life of current and past
rural communities.

Introduction
Animals have been used as medicinal sources since ancient times; indeed, there are documented records
as ancient as De Materia Medica by the Greek physician Dioscorides (circa 1st century BC) and even the
Ebers Papyri (Egypt, 1550 BC), which mention and describe the use of zootherapeutic products (animals,
parts or derived products used as medicines) (Quave and Pieroni, 2013). The use of zootherapy is ancient
and involves a great diversity of species; for example, a literature review (Alves and Alves, 2011) revealed
that at least 584 animal species are used in traditional medicine in Latin America.

This importance of traditional medicine, both in the number of species involved and in its continuity over
time, is especially evident in rural communities. On the one hand, in rural areas, access to modern
medicine is limited and, on the other hand, the close and continuous interaction of populations with the
environment (and even economic dependence on it) encourages the acquisition of knowledge about
useful resources (Alves et al., 2008; Alves and Alves, 2011).
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In this sense, research about the species used in traditional medicine is very important. However, while the
plant species of medicinal use are deeply known, zootherapeutic resources have been scarcely explored
(e.g. Alves and Alves 2011), with knowledge being currently fragmented and potentially incomplete. In
Argentina, data on the use of animal remedies are quite scarce (Scarpa, 2004; Martínez and Barboza,
2013; Zamudio and Hilgert, 2011; Martínez, 2013; Hernández et al., 2015; Borghi et al., 2017; Castillo and
Ladio 2017; Rosso and Pautasso, 2017; Battistón, 2017). These works are of great value to understand
the role of animal-based products in traditional medicine. Speci�cally in Córdoba we only recorded two
studies that incorporate information about the medicinal use of animals, a speci�c one about zootherapy
(Arias Toledo and Trillo 2014) and an ethnoornithological study (Arias Toledo and Trillo, 2017) that
includes information about the medicinal use of some birds.

Traditional Ecological Knowledge –in the sense established by Berkes (1999)– is fundamentally oral,
with direct transmission and, as such, sensitive to loss or resigni�cations (Torrico Chalabe and Trillo,
2019). Thus, studying historical sources and comparing them with current data allows us to describe the
uses and customs of past human groups, as well as to make a dynamic comparison with the current
state of human-environment relations.

Among the historical sources, the National Folklore Survey (NFS) of 1921 has enormous potential. It was
commissioned by the National Government and conducted by the teachers of the Láinez Schools
(Pineau, 2007); the survey is the �rst systematic compilation carried out in our country (Arovich de
Bogado, 2005) and is still unpublished. As described by Scarpa and Rosso (2018) in their central
ethnobiological publication based on the NFS, its primary objective was to survey and document different
folkloric manifestations of oral production, and diverse cultural practices and popular religiosity aspects
associated with plants and animals in Argentina. To do this, the National Council of Education entrusted
teachers of the Láinez schools with the task of conducting a survey –following a standard scheme– to
record those folkloric manifestations.

This contribution aims to describe and analyze the knowledge about the use of zootherapeutic products
made by Criollo inhabitants of rural Córdoba in 1921, within the framework of their ethnomedical system,
and then compare such knowledge with that held by current populations.We understand the
ethnomedicine of the rural areas of Córdoba –and of most of the mestizo populations of Argentina– as a
complex system that combines treatment through the use of natural resources with magical elements
and propitiatory rituals (Arias Toledo, 2006; Hilgert and Gil, 2007; Martínez and Planchuelo, 2003). This
ethnomedical system, which includes home medicine, is commonly referred to as curanderismo (folk
medicine is probably the closest expression in English) and as such appears in the NFS. Curanderismo is
based on the use of plants and, to a lesser extent, of animals and minerals. This contribution focuses on
the study of zootherapeutic remedies, which have been much less addressed in ethnoscience than
medicinal plant resources.

Material And Methods
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Material
The National Folklore Survey (NFS) of 1921 consists of 3,224 manuscript �les (Scarpa and Rosso, 2018),
micro�lmed and deposited in the Instituto Nacional de Antropología y Pensamiento Latinoamericano,
Buenos Aires city, Argentina. For the present study, the micro�lm rolls corresponding to the province of
Córdoba  (rolls 10, 11, 12, 13, 14 and 15) were used; those rolls gather the information collected from 94
schools in the province created by Law 4874 (Ley Láinez, Ministerio de Educación, Ciencia y Tecnología,
2007).

Each micro�lm gathers a set of �les corresponding to the reports of several schools (sometimes the
information corresponding to a school is mixed with that of other schools), and usually contains the
school number, the town and the name of the teacher conducting the survey. Exceptionally, one of the
questionnaires was conducted by a female resident, as indicated in the document. As described by
Scarpa and Rosso (2018) for other provinces, in the rolls corresponding to Córdoba, the length of the �les
varies from one page to several dozens.

Methods
In the rolls, the data referring to animals were classi�ed by the teachers into the categories
"curanderismo" (folk medicine) and "supersticiones” (superstitions). The present work is based on the
information gathered under the category “curanderismo”. 

Several species were usually mentioned more than once in each school; however, as the nature of the
data made it impossible to determine if each mentioned animal corresponded to different informants, or
if all the species were recorded based on the same criteria, we only listed each species once per school.

The data obtained was used to generate a matrix that consisted of the ethnospecies (culturally de�ned
species), its use, the number of schools in which it is mentioned and school identi�cation. Then, a list of
animals used in folk medicine was generated from the data matrix, indicating the diversity of uses of
each species, their popular name as it was recorded in the NFS, and the inferred scienti�c name,
whenever possible (understanding historical data as a primary source of information, as described in
Rosso & Scarpa, 2012). 

Subsequently, a species consensus indicator was obtained for each species by dividing the number of
times each species was mentioned by the total number of zootherapeutic products mentioned

The diversity of animals used in zootherapy according NFS was compared with the present uses of
zootherapy, using as reference the works of Arias Toledo and Trillo (2014, 2017), which are the only
publications that were found to include information about zootherapeutic remedies in the study area.

Finally, the frecuencies of the ailments treated by taxonomic class were obtained.
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Involved population 
The involved populations, both past and present, identify themselves as "criollos", i.e., Hispanic mestizo
descendants. The de�ning identity condition of criollos is being livestock producers, mainly of goat and
sheep (Cáceres, Silvetti, Ferrer and Soto, 2006; Trillo, Arias Toledo and Colantonio, 2016), and to a lesser
extent of cattle and horses; despite the lower production of cattle and horses, these animals have a high
symbolic and identity value (Arias Toledo and Trillo 2018). The family economy was always
complemented with the sale of products derived from livestock (meat, hides, wool, etc.) and nowadays
also with informal jobs.

Study site
Córdoba is a mediterranean province, located in the center of Argentina, with varied geographical regions
and an altitudinal range from 400 to almost 3,000 meters above sea level. It belongs to the Chaco
phytogeographic region (Cabrera, 1976); a mountain range with various altitudinal belts crosses the
central-west zone from north to south, the south is characterized by wooded plains and grass steppes,
and the northeast has one of the largest and most diverse wetlands in the world.

Results
The NFS, explicitly aimed at surveying folklore of Criollo origin, re�ects the cultural dynamics
characteristic of our territory. In this regard, the NFS contains the testimony of the teacher Agenor Soria,
head of the School No. 64 of Balnearia, who recounts the di�culty of the requested task, because the
Criollos “have been displaced to the forests, and locals made fun of them, they are reluctant to share
knowledge”. Then, he adds that "pressed by a patriotic duty, demanded by the authorities, I have had the
need to appeal to the knowledge they acquired during childhood" (our translation). Even so, the NFS
turned out to be a very rich source of information about oral production (including songs, poems, dances,
legends, etc.) and local ethnobiological practices. This contribution addresses the information related to
animals and their parts or derived products used for health care.

Table 1 shows the animal species mentioned in the NFS as zootherapeutic products used in
"curanderismo". Moreover, the species that are mentioned in published works as of current use in the
province of Córdoba are indicated. The table includes 37 animal species (7 of them domestic), parts or
derived products, with 66 different uses from a total of 283 records. Of these species, 9 (3 domestic and 6
wild) continue to be used.



Page 6/24

Table 1
Diversity of animal species used in zootherapy and their uses, as indicated in the NFS, consensus index

and current continuity of use
Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

Annelida/ Clitellata

earthworm / lombriz

0,004

Earache Whole Cooked in duck fat and eaten

Arthropoda/Arachnida      

…

spider / araña

0.0459

Toothache Hairy �ngs
used to
make a
“talisman”

Poultice of
fried
spider

Worn as a “talisman”

(“mígala”)

Applied on affected tooth/teeth

Hemorrhage Web Applied as a bandage on the
affected area

Intestinal in�ammation Web Smoked as a cigarette made of
anise beans, tobacco and
spider web

…

tick / garrapata

0.0353

"Pático" (according NFS,
childhood disease
characterized by internal
granulation of the mouth
and throat preceded by
continuous salivary;
possibly herpangina)

Whole A blood-�lled tick is popped in
the mouth

Cold sores Whole A blood-�lled tick popped in
mouth

Callus Split tick Applied on the affected area

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

…

"te busco y no te
hallo" (indeterminated
cocoon)

0.007

Toothache (prevention) Whole Worn as a “talisman”

…

cockroaches /
cucaracha

0.004

Whooping cough Whole Consumed as a paste (made of
ground cockroaches and put in
the open air to receive dew at
sunset)

…

cricket / grillo

0,0247

"mal de orín" or "orina
atajada" (urinary
infection)

Left leg Consumed as tea

Encourage children to
walk

Whole Placed on the insole

…

ant / hormiga

0,0177

Earache eggs  

Learn to play the guitar Whole Hands pùt in the ant nest of red
ants

Pático (see tick use) … …

Rheumatism Whole Rubbed with “lion” (puma –
Puma concolor) fat and with
ants in alcohol

“Canchas” (discolored
skin area

Whole Scrubbed on affected area with
negras de palo ants

…

�y / mosca

0.0424

Sty abdomen Rubbed on the affected eye,
and then released “to carry the
evil away”

Pediculus humanus

louse /piojo

0.007 CU

- Cataracts (“nubes en los
ojos”)

Whole Applied on the eyes

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

-“Tirisa” Whole Consumed alive

Chordata/ Mammalia

Equus asinus

donkey /burro-asno

0,0106

- Avoidance of child
nightmares

Hide Put on the bed

-Pneumonía (“enfermedad
del costado”)

Dung …

-Postpartum bleeding Dung Applied in vinegar on instep as
“poutice”

Equus ferus

horse-colt / caballo-
potro

0,0141 CU

“Culebrilla” (herpes zoster) Dung Applied as “poutice”

“penis bleeding” Dung Prepared as “poutice” (boiled
with oregano) and applied on
the navel

Homo sapiens

humane/persona

0,007

Snake bites Feces Consumed as tea

Lama guanicoe

Guanaco

0,0106

Dropsy Guanaco
kidney
bezoar
(“piedra
bezoar”)

…

Neck pain Leg Rubbed on affected area

Heart disease Guanaco
kidney
bezoar
(“piedra
bezoar” o
“piedra del
cuajo”)

Consumed mixed with deer
blood

Felis silvestris catus

cat/gato

0,0424

Bronchitis Fur Placed on the chest

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

Asthma Meat (of
black cat)

Consumed

Toothache Hair (of
black cat)

Applied on the affected tooth
as poutice prepared with olive
oil

Snake bite Whole Open a cat alive and apply it to
the bitten part

Puma concolor

puma

0,0424 CU

Rheumatism Grease Rubbed

Warts Meat Consumed

Asthma Leather Wearing puma leather insole in
shoes

Tolypeutes matacus

mataco

0,0177

“Aire” (see description of
“aire” in Martinez and
Planchuelo, 2003)

Shell hot shell rubbed on the
affected part

“Ura” (or “ora”, semi
illegible)

Head and
blood

…

Equus africanus x
ferus

mule/mula

0,004 CU

… Ear wax
(of black
mule)

Fried in oil with a “coco” seed
(“coco” probably refers to
Zanthoxylum coco)

Canis lupus familiaris

dog/perro

0,1167

dog bites Fur (of the
dog that
bit the
person)

Applied on the affected area

dog bites (avoidance) Tooth Worn as an amulet

Teething discomfort Tooth
(necklace)

Fur
(“woolly”
dog
“wool”)

Worn

Worn

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

Indigestion Manure
(dried)

Consumed as tea

Chaetophractus spp.

armadillo/quirquincho

0,0177

Backache Tail Tied to the arm

"Clouds" (cataracts) Fat Apply in the eyes

Rheumatism Fat Rubbed

Snake bite Skin/tail
(bracelet)

Worn

Abortifacient Tail …

Male aphrodisiac Tail …

Bos taurus

cow/vaca

0,0318

Paralysis (possibly polio) Whole "Crippled" child put in the still
warm stomach of a recently
opened animal

…

deer / venado

0,0247

Snake “repellent” Hide Hung on eaves or walls to
prevent snakes from
approaching

Heart disease Blood Drops of blood in orange
blossom water

Conepatus chinga

zorrino

0,0282

Pneumonia Stomach

Liver (dry)

Consumed as tea

Consumed

Headache Hide Inhaled

Pseudolapex
gymnocercus

fox/zorro

0,0177

Dislocations Fat Rubbed

Toothache Bone of
the penis

Applied on the affected part
with that bone

Hemorrhoids Fur Worn on the saddle

Chordata/ Aves

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

Rhea americana

rhea/”avestruz” –
ñandú

0,0318

Indigestion Crop Consumed as tea, acts as a
purgative

Encourages the child to
walk

Tendon Tied to the foot (along with
putting the child in the cow's
belly)

Rheumatism Fat Rubbed

“Aire” Feather Burned and smoke inhaled

Mimus saturninus

calandra
lark/calandria

0,0106

Encourage children's
speech

Brain

Meat

Head hung

Eaten

Myopsitta monachus

cata

0,004

“Aire" Eggs Consumed

Perspiration Eggs Consumed

Vultur spp.

condor/condor

0,007

Heart disease Heart Used as preparation with
bezoar stone, jet, coral, condor
heart, burnt sugar, water,
brandy and eau de cologne

Gallus gallus

hen-rooster / gallina-
gallo

0,0353 CU

Mumps Fat Rubbed

Coughs Fat Rubbed

Rheumatism Fat Rubbed

Fever Dead Putt on the head

Antitussive Manure Consumed as tea

Ripening boils Manure Consumed as tea

Snake bite (avoiding
poisoning)

Whole Avoided by killing three
roosters

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

Heal burns Blood Applied topically

…

owl / lechuza

0,0177

"Ora" (when the face is
tilted, according to NFS)

Whole
(killed)

Applied on the face

Digestive Genital
organs

Prepared as an “owl sex”
poultice mixed with vizcacha
manure

Alcoholism Eggs Beaten in wine and consumed.

Warts   Look for a white stone in an
owl cave and pray the Lord’s
prayer while going to the house

Warts Nest Put one’s hands in the owl's
nest and leave without turning
one’s head.

…

dove/paloma

0,004

Heart attack (not speci�ed
if cured or prevented)

White
pigeon’s
heart

Eaten raw

…

duck/pato

0,004

Earache Whole Introducing into the ear drops
of the oil resulting from cook
an earthworm in duck fat

Nothoprocta spp.

partridge / perdiz

0,0177 CU

Encourage the child to
walk

Manure …

Scabs from smallpox
(removal)

Fat Applied as poultice

…

hummingbird /
pica�or

0,007

Stimulating a child's
hands to be skilled

Nest Burned and smoke inhaled

Chordata/ Reptilia

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

Tupinambis merianae

lizard / iguana
(lagarto overo)

0,0777 CU

Disinfectant properties Fat Applied topically

Relieves "romadizo" Fat Applied topically

Relieves rheumatism Fat Applied topically

Heals snake bites Fat Applied topically

Skin conditions Fat Applied topically

Heal "sunburn" Fat Applied topically

Cure toothaches Tail Tail rings put on cordial toe

Boa constrictor
occidentalis

lampalagua o
ampalagua

0,0177

Waist pain Skin Worn tied around the waist

Hair growth Fat Applied as an ointment on the
hair (but when it is about to
rain, the braid moves by itself)

…

snake/víbora

0,0706

Headache Skin
(headband
of dry
skin)

Worn

Goiter Bones
(necklace)

Worn

Tootaches Fat Applied topically

Chordata/ Amphibia

CU: indicates species with veri�ed current use
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Phyllo/Clase

Scienti�c name

Popular name in
English/Local name

Consensus
index/current
persistence (CU)

Indication Part used Modes of use

…

toad/sapo

0,1167 CU

Toothaches Whole

Bone

Whole

Toad's belly rubbed on the
cheek

Used to pick and heal an
affected tooth

side of the belly

Rubbed on the, crosswise, on
the painful side, then open the
toad mouth, it spits inside and
leaves taking care that it does
not go into the water for two
hours, because if it does, the
healing effect is lost

Goiter Whole Toad's belly rubbed on the
cheek

CU: indicates species with veri�ed current use

The diversity of zootherapeutic uses present in the NFS is observed in Figure 1. The 66 different uses
mentioned in the NFS are classi�ed into 13 categories of treated conditions, and that the category
"others" includes uses that have only one record, so there are 12 other uses that exceed those listed in the
13 categories shown. All these uses are described in Table 1.

The description of the uses varies in the level of detail, with some of them being clearly explained and
others being brie�y mentioned. However, a careful analysis is of great interest because the uses clearly
re�ect the health concerns of that time. Thus, the species used to treat toothache were found to present
the greatest redundancy, with seven different species, of dissimilar phyla and classes, indicated for their
treatment and/or prevention. We use the concept of redundancy in the sense established by Albuquerque
and Oliveira (2007) and Nascimiento et al. (2015), who consider the multiple species used to treat the
same illness as a functional redundancy within the local medical system.

Regarding the frequency of used taxa, mammals are the most frequently mentioned (Figure 2),
accounting for 37% of the records, followed by birds (29%), invertebrates (23%), reptiles (8%) and
amphibians (3%). In this regard, interestingly, among the four species with the highest consensus –with
two- or three-fold the number of records of the species immediately below in terms of number of citations
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(Table 1) – there is only one mammal, followed by the only amphibian and two of the three reptiles
recorded in the NFS.

Discusion
The NFS explicitly states in its introduction that it is aimed at the survey of knowledge of Creole (“Criollo”)
origin, a social group that identi�es itself as livestock producers (Arias Toledo and Trillo, 2018). This
condition of ranchers models the selection of zootherapeutic remedies, incorporating livestock and
domestic species in their preferences. Souto et al. (2011) point out that Latin American mestizo
populations combine the use of domestic fauna of European origin –which was important during the
occupation stage of colonized territories- with native species. The use of domestic animals as a source of
medicines seems to be a constant feature in Europe, at least in the Mediterranean area, the origin area of
most migrants from the study area. Quave and Pieroni (2013) suggest that such a preponderance is due
to the easy access to such products, and show continuity of certain practices, which were documented in
ancient texts. In this regard, practices such as the treatment of dog bites with burned hair and the use of
“talismans” of their teeth to prevent bites, or the treatment of snake bites with human feces were not only
described for current Mediterranean populations (Pieroni and Quave, 2005), but also already part of
Dioscorides' De Materia Medica (Quave and Pieroni, 2013). Likewise, the use of horse and donkey feces
was mentioned for past and present populations in Spain (Vallejo and González, 2014), and was also
related to the “Greek humoral theory”, magical thinking and the ideological-symbolic system of Hispanic
populations. However, González and Vallejo (2014) propose that the transfer of knowledge has been
more related to healing techniques and treatments than to species. All this suggests continuity in time –
throughout 2000 years of history– and European origin of some medicinal practices, probably those that
involve domestic animals.

Of the zootherapeutic resources mentioned in the NFS for Córdoba and those currently used (Arias Toledo
and Trillo 2014, 2017) in the province, 75% and 67%, respectively, are from wild animals (Table 1),
showing that such knowledge combines both part of historical European origin, as previously described,
with elements of Native American cultures (Idoyaga Molina 2000).

Among the elements with origin in native cultures, interestingly, the practice of introducing a sick child
into the still warm womb of a recently slaughtered cow coincides exactly with the treatment described for
the "aicado" or "aicadura" in Andean medicine (Crivos et al., 2007). While the NFS did not provide a precise
description of the ailment that required such treatment –it only indicated that it was applied to "tullido"
(crippled) children–, in Andean medicine it is described in greater depth as a therapy applied to children
who "become very skinny”, usually accompanied by diarrhea and febrile syndromes (Crivos et al., 2007;
Abeledo, 2017) and with di�culties in walking (Chávez Hernández and Rubio Rivera, 2004) –which can
be related to the term“tullido” used in the NFS. In turn, while for Andean medicine, the "aicado" is related to
a misconduct of the pregnant mother or with an infant who passes near a cemetery, attends a wake or
funeral, and causes a "mental" ailment to her child (Crivos et al., 2007; Abeledo, 2017), for Western
medicine this disease corresponds to severe malnutrition (Chávez Hernández and Rubio Rivera, 2004).
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These examples show how these human groups adapted to the existing biological resources, generating
valuable local ethnobiological knowledge, as proposed for other mestizo peoples in Latin America (Souto
el al. 2011). These observations agree with previous studies (Alves and Rosa 2006, 2007) that
demonstrated that the diversity of medicinal animals used by human populations is in�uenced by animal
diversity in the region. Both the indigenous contribution and the use of local diversity were here con�rmed
in the 21 coincidences found in the uses in phytogeographically and culturally similar areas (Di Lullo,
2016 (reissue of the original from 1929)).

This dynamics of ethnobiological knowledge, which allows us to trace ancestral knowledge from other
continents or other geographical areas, and to verify local adaptations, shows current continuity of uses,
even in minor aspects such as the use of identical techniques for the treatment of toothaches with toads
or chicken fat. Thus, we see continuity in the use of zootherapies for the same purposes, in the same
area, by inhabitants of the same cultural tradition –both the NFS and the current articles address the
"Criollo" culture– re�ecting a continuity of certain medical practices.

Nevertheless, the amount of zootherapeutic products currently used in the province of Córdoba is
notoriously lower than that recorded in the NFS for the same area, unlike the amount of herbal remedies
(Trillo et al., 2010, 2019). This phenomenon may be explained by several factors, from a current negative
moral assessment of the use of animals –society perceives animals as “closer” to them (and even
humanized) than plants–, which discourages their use, to under-registration of zootherapies, which have
been scarcely addressed by ethnobiological research with respect to phytotherapeutics (Alves and Alves,
2011; Souto et al. 2011).

The great diversity of ailments treated with zootherapeutic products is a clear example of the importance
of these resources for these past populations. At a time when access to health care was di�cult,
especially in rural communities, people evidently developed close interactions with nature, often also
associated with economic dependence on local natural resources, as proposed by Alves and Alves
(2011). Thus, they developed alternative medicinal systems. Among the treated ailments, the degree of
redundancy of species used for the treatment of toothaches stands out. The "dermatological" and
"respiratory" uses show values close to    and even higher than remedies used for toothache; however,
unlike toothaches, those categories encompass very diverse ailments (from burns to warts and from
colds to pneumonia). The degree of redundancy of species indicated for the treatment of toothaches can
be explained by considering that, while other ailments do not cause major discomfort (e.g. warts or
"testes"), evolve even without treatment (e.g. gastrointestinal disorders, colds, etc.) or have a low
prevalence (e.g. animal bites), toothaches may have been highly frequent in populations with poor oral
hygiene habits, are extremely painful and symtpoms tend to become worse rather than relieved. A similar
situation occurs with osteo-arthro-muscular in�ammatory processes, which follow toothaches in terms of
redundancy. Since toothaches and rheumatism are slow processes that do not pose immediate risk to
life, their treatment may have allowed experimentation, and may have resulted in a considerable
improvement of life quality.
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Finally, mammals and birds were (according NFS) and still are (Alves and Alves, 2011; Arias Toledo, 2014;
Hanazaki, Alves and Begossi, 2009; Martínez, 2013) the taxa that include the largest number of species
mentioned as used. This result may be explained by the fact that most domestic animals are mammals
or birds, and selection of species may have been related to theconspicuousness, abundance or
accessibility of each animal group. Interestingly, although amphibians and reptiles are the taxa with the
fewest species mentioned, they include three of the species with the highest use consensus. In the case
of reptiles, fats are usually the main extracted medicinal product in South America (Costa Neto, 1999;
Moura and Marques, 2008; Hanazaki et al., 2009; Cunha Ribeiro et al., 2010). Hanazaki et al. (2009) state
that the use of fats for medicinal purposes was originated in Europe, which would explain its persistance
in populations of mestizo origin such as the one studied. The case of the toad is particularly interesting,
since it is the only amphibian with clearly symbolic uses and which, as indicated in the NFS, "is an animal
that inspires a lot of respect, one could almost say a sacred animal" (our translation). The widespread
use of the toad with magical/symbolic value, as well as of other animals or animal parts, such as cricket
legs to help children walk, amulets of dog teeth to prevent bites, rhea tendons for children to walk, among
others, is included in the ideological dimension (Marques, 2009) of zootherapy. Thus, as stated by Jones
Sánchez (2019), popular knowledge is the result not only of cultural representations, but also of daily
experiences –and, in our opinion, also of historical processes; individuals elaborate knowledge in a
process of multiple interactions with the environment, fueled by their own and other people's experiences.

Conclusions
The diversity of involved species of different origins, the heterogeneity of possible uses and the multiple
dimensions involved re�ect a highly complex ethnomedical system that is related not only to local
biodiversity, but also to the history of the peoples. Thus, zootherapeutic practices can be considered key
elements of cultural syncretism and a clear re�ection of the indissoluble relationships of rural
populations with their environment. Paying as much attention to them as has historically been devoted to
the use of medicinal plants is likely to enrich our view of the daily life of current and past rural
communities.

Declarations
Acknowledgement

We thank Instituto Nacional de Antropología y Pensamiento Latinoamericano for allowing access to �les.

Funding

This work was partially founded by Secretaría de Ciencia y Tecnología (SECyT) of the Universidad
Nacional de Córdoba.

Availability of data and materials



Page 18/24

The data supporting the results are presented in the table of the article. More details can be requested of
the corresponding author.

Contributions

BAT and CT initiated and structured the project. BAT and CT collected the data and BAT analyzed it. BAT
led the writing. BAT and CT read and approved the �nal manuscript.

Corresponding author

Correspondence to Bárbara Arias Toledo – barbara.arias@unc.edu.ar 

Author information

Bárbara Arias Toledo

Instituto Multidisciplinario de Biología Vegetal (IMBIV – CONICET), Córdoba, Argentina – Cátedra de
Antropología Biológica y Cultural – Av. Vélez Sars�eld 299 – X5000JJC – Córdoba, Argentina

Cecilia Trillo

Instituto Multidisciplinario de Biología Vegetal (IMBIV – CONICET), Córdoba, Argentina – Cátedra de
Diversidad Ecológica III - Av. Vélez Sars�eld 299 – X5000JJC – Córdoba, Argentina

Ethics declarations

Ethics approval and consent to participate

All participants were asked for their free prior informed consent before interviews were conducted.

Consent for publication

Oral informed consent was obtained from the interviewees or their parents for the publication of this
report.

Competing interests

The authors declare that they have no competing interests.

References
1. Abeledo, S., 2017. Recibiendo a las almas en el mundo de los vivos: los difuntos y venidos en la

religiosidad andina (puna de Salta, Argentina). Estudios sociales del NOA 17: 133-150.
http://revistascienti�cas.�lo.uba.ar/index.php/esnoa/article/view/6146



Page 19/24

2. Albuquerque, U. and de Oliveira R., 2007. Is the use-impact on native caatinga species in Brazil
reduced by the high species richness of medicinal plants? Journal of Ethnopharmacology
113(1):156–170. https://pubmed.ncbi.nlm.nih.gov/17616289/

3. Alves, R. y Rosa, I., 2006. Zootherapeutic practices among �shing communities in North and
Northeast Brazil: A comparison. Journal of Ethnopharmacology 111:82-103.
https://pubmed.ncbi.nlm.nih.gov/17118592/

4. Alves, R., Rosa, I. y Santana, G., 2007. The Role of Animal-derived remedies as Complementary
Medicine in Brazil. BioScience 57:949-955.
https://academic.oup.com/bioscience/article/57/11/949/234322

5. Alves, R., Lima, H., Tavares, M., Souto, W., Barboza, R. y Vasconcellos, A., 2008. Animal-based
remedies as complementary medicines in Santa Cruz do Capibaribe, Brazil. BMC Complementary
and Alternative Medicine 8:44 – 53.
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/1472-6882-8-44

�. Alves, R. y Alves, H., 2011. The faunal drugstore: Animal-based remedies used in traditional
medicines in Latin America. Journal of Ethnobiology and Ethnomedicine, 7: 9-52
http://www.ethnobiomed.com/content/7/1/9

7. Arias Toledo, B., 2006. Aspectos cuantitativos, cualitativos y simbólicos de la medicina tradicional de
los pobladores criollos de Cerro Colorado (Córdoba, Argentina). PINACO – Investigaciones sobre
Antropología Cognitiva IV: 105-115.

�. Arias Toledo, B. y Trillo, C., 2014. Animales y plantas que curan: avances sobre la farmacopea
natural de los pobladores del área de Laguna Mar Chiquita. Revista FCEFyN 1 (2): 77-85.
https://revistas.unc.edu.ar/index.php/FCEFyN/article/view/8912

9. Arias Toledo, B. y Trillo, C., 2017. La caza y el trampeo de aves en la vida de los pobladores de Mar
Chiquita, Córdoba Argentina. El Hornero (revista de la Sociedad Argentina de Ornitología) 32(1): 95-
103. https://www.avesargentinas.org.ar/el-hornero-volumen-32-n%C3%BAmero-1

10. Arias Toledo, B. y Trillo, C., 2018. Cultural signi�cance and spaces by gender: landscapes and rural
tasks of livestock producers of the Sierras Chicas de Córdoba, Argentina. Ethnobiology and
Conservation 7:8-32. https://ethnobioconservation.com/index.php/ebc/article/view/198

11. Arovich de Bogado, V., 2005. Encuesta de Folclore de 1921. Textos enviados desde el Territorio
Nacional del Chaco. UNNE, Resistencia. 139 pp.

12. Barbarán, F.R., 2004. Usos mágicos, medicinales y rituales de la fauna en la Puna del Noroeste
Argentino y Sur de Bolivia. Contribuciones al Manejo de Vida Silvestre en Latinoamérica 1(1):1-26.

13. Battistón, L., 2017. Prácticas de caza por parte de pobladores rurales de la zona norte de Santa Fe.
Tesina de Grado, Escuela de Biología, UNC.

14. Berkes, F., 1999. Sacred Ecology – Tradicional ecological knowledge and resource management.
Taylor & Francis, Filadel�a.

15. Borghi, C., Hernández, J. y Campos, C., 2017. Reconocimiento y usos de Rhea tarapacensis por
pobladores de la zona de in�uencia de la Reserva de Biósfera San Guillermo (San Juan, Argentina).



Page 20/24

El Hornero (revista de la Sociedad Argentina de Ornitología) 32: 19-28.
https://www.avesargentinas.org.ar/el-hornero-volumen-32-n%C3%BAmero-1

1�. Cáceres, D., Silvetti, F., Ferrer, G. y Soto, G., 2006. “Y… vivimos de las cabras”. Transformaciones
sociales y tecnológicas de la Capricultura (1ª ed.). La Colmena, Buenos Aires, Argentina.

17. Castillo, L. y Ladio, A., 2017. Las aves en el patrimonio biocultural de los crianceros rurales del
centro-norte de Patagonia, Argentina. El Hornero (revista de la Sociedad Argentina de Ornitología) 32:
123-138. https://www.avesargentinas.org.ar/el-hornero-volumen-32-n%C3%BAmero-1

1�. Cabrera, A.L., 1976. Regiones �togeográ�cas Argentinas. Enciclopedia Argentina Agricultura y
Jardinería. ACME, Buenos Aires.

19. Chávez Hernández, E. y Rubio Rivera, R., 2004. Per�l alimentario de los niños menores de 5 años
desnutridos en una localidad rural de San Luis Potosí. Tesis para obtener el grado de Licenciatura en
Enfermería, Universidad Autónoma de San Luis Potosí.

20. Costa Neto, E., 1999. Barata é um santo remedio: introdução à zooterapia popular no Estado de
Bahia. UEFS, Feira de Santana.

21. Crivos, M., Martínez, M.R. and Pochettino, M.L., 2007. Phytotherapy applied to the treatment
ofcultural bound syndromes in CalchaquiValley (Salta, Argentina). En: Thangadurai (Ed.). Advances
in Medicinal and Aromatic Plant Research, India.

22. Cunha Ribeiro, G., Rezende Pereira, J., Docio, L. Triqueirinho Alarcon D. y Schiavetti, A., 2010.
Zooterápicos utilizados no sul da Bahia. En: Zooterapia. Os animais na Medicina Popular Brasileira.
Costa Neto E y Alves R., Eds. Nupeea, Brasil.

23. Di Lullo, O., 2016. La medicina popular de Santiago del Estero. La alimentación popular de Santiago
del Estero. Franco Rossi Casa Editorial, Bs. As. 176 pp

24. Idoyaga Molina, A., 2000. Prestaciones de la salud y el punto de vista del usuario en un contexto de
medicinas múltiples. Scripta Ethnologica 22: 21-85. https://www.redalyc.org/pdf/148/14802202.pdf

25. González J. y Vallejo J., 2014. Vertebrados silvestres usados en la medicina popular del sector
centro-occidental de España: una revisión bibliográ�ca. Etnobiológica 12:1-22.
https://dialnet.unirioja.es/servlet/articulo?codigo=5248321

2�. Hanazaki, N., Alves, R. y Begossi, A., 2009. Hunting and use of terrestrial fauna used by Caiçaras
from the Atlantic Forest coast (Brazil). Journal of Ethnobiology and Ethnomedicine 5: 36-43.
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-5-36

27. Hernández, J., Campos, C. y Borghi. C., 2015. Medicinal use of wild fauna by mestizo communities
living near San Guillermo Biosphere Reserve (San Juan, Argentina). Journal of Ethnobiology and
Ethnomedicine 11:15-25. https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-11-
15

2�. Hilgert, N. y Gil, G., 2007. Reproductive medicine in northwest Argentina: traditional and institutional
systems. Journal of Ethnobiology and Ethnomedicine 3:19 – 34.
https://ethnobiomed.biomedcentral.com/articles/10.1186/1746-4269-3-19



Page 21/24

29. Jonas Sánchez, A., 2019. Diálogo, producción y sincretismo de saberes populares y tradicionales
sobre la enfermedad en Guinea Ecuatorial. Revista de Antropología Iberoamericana 14(2): 231-252.
https://dialnet.unirioja.es/servlet/articulo?codigo=6997301

30. Marques, J., 2009. Pescando pescadores: etnoecología abrangente no baixo São Francisco
alagoano. NUPAUB/USP, São Paulo, Brasil.

31. Martínez, G., 2013. Use of fauna in traditional medicine of native Toba (qom) from de Argentine Gran
Chaco region: an ethnozoological and conservative approach. Ethnobiology and Conservation 2: 2-
43

32. Martinez, G. y Planchuelo, A., 2003. La medicina tradicional de los criollos campesinos de
Paravachasca y Calamuchita, Córdoba (Argentina). Scripta Ethnológica 15: 83-116.
https://www.redalyc.org/pdf/148/14802506.pdf

33. Martínez, G. y Barboza, G., 2010. Natural pharmacopoeia used in traditional Toba medicine for the
treatment of parasitosis and skin disorders (Central Chaco, Argentina). Journal of
Ethnopharmacology 132: 86–100. https://pubmed.ncbi.nlm.nih.gov/20678567/

34. Ministerio de Educación, Ciencia y Tecnología, 2017. A cien años de la ley Láinez.
http://www.bnm.me.gov.ar/giga1/documentos/EL000881.pdf

35. Moura, F. y Marques, J., 2008. Zooterapia popular na Chapada Diamantina: uma medicina
incidental? Ciência & Saúde Coletiva 13: 2179-2188.
https://www.scielo.br/j/csc/a/5Qd7stgcBfsGNd64mTPFYvN/abstract/?lang=pt

3�. Pieroni, A., Quave, C., 2005. Traditional pharmacopoeias and medicines among Albanians and
Italians in southern Italy: a comparison. Journal of Ethnopharmacology 101(1–3):258–270.
https://pubmed.ncbi.nlm.nih.gov/15978757/

37. Pineau, P. (org.) 2017. A cien años de la Ley Láinez. Ministerio de Educación, Ciencia y Tecnología,
Argentina. http://www.historiamundialcont.com.ar/cien_anios_ley_lainez.pdf#page=11

3�. Quave C. y Pieroni, A. 2013. Mediterranean Zootherapy: A Historical to Modern Perspective. In:
Animals in Traditional Folk Medicine. Alves R. R. N. & Rosa I. L., Eds. Springer-Verlag Berlin
Heidelberg. https://link.springer.com/chapter/10.1007/978-3-642-29026-8_14

39. Nascimento A., Soares Ferreira Júnior W., Alves Ramos M., Muniz de Medeiros P., Taboada Soldati G.,
Rosa Santoro F. and Albuquerque UP. 2015. Utilitarian Redundancy: Conceptualization and Potential
Applications in Ethnobiological Research. In: Albuquerque UP., Muniz de Medeiros P. and Casas A.
(eds.). Evolutionary Ethnobiology. Springer, Switzerland

40. Rosso, C. y Scarpa, G., 2012. Identi�caciones botánicas de las plantas empleadas entre los mocovíes
en la reducción San Javier durante el siglo XVIII a partir de la obra de Florián Paucke, S.J. En:
Etnobotánica en zonas áridas y semiáridas del Cono Sur de Sudamérica. Arenas, P. Ed. pp. 45–70.
Sigma, Buenos Aires.

41. Rosso, C. y Pautasso, A., 2017. Aves y mocovíes: una mirada a sus relaciones en el siglo XVIII en la
región del Gran Chaco Meridional a través de fuentes jesuitas. El Hornero (revista de la Sociedad



Page 22/24

Argentina de Ornitología) 32: 151-164. https://www.avesargentinas.org.ar/el-hornero-volumen-32-
n%C3%BAmero-1

42. Scarpa, G., 2004. El síndrome cálido-fresco en la medicina popular criolla del chaco argentino.
Revista de Dialectología y Tradiciones Populares 59: 5-29.

43. Scarpa, G. y Rosso, C., 2018. Etnobotánica histórica de grupos criollos de Argentina III: Identi�cación
taxonómica y análisis de datos no-medicinales del Chaco Húmedo provenientes de la Encuesta
Nacional de Folklore de 1921. Bonplandia 27(1): 31-57.
http://revistas.unne.edu.ar/index.php/bon/article/view/2984

44. Souto W., Mourão J., Barboza R., Mendonça L., Lucena R., Confessor M., Vieira W., Montenegro P.,
Lopez L. y Alves R., 2011. Medicinal animals used in ethnoveterinary practices of the ‘Cariri
Paraibano’, NE Brazil. Journal of Ethnobiology and Ethnomedicine 7:30-49.
http://www.ethnobiomed.com/content/7/1/30

45. Torrico Chalabe J. y Trillo, C., 2019. Diferencias de conocimientos, valoración y uso de cactáceas
entre pobladores de Salinas Grandes y Sistema Serrano, Córdoba. Bol. Soc. Argent. Bot. 54: 125-136.
http://dx.doi.org/10.31055/1851.2372.v54.n1.23590.

4�. Trillo, C., Arias Toledo, B., Galetto, L. & Colantonio, S., 2010. Persistence of the use of medicinal
plants in rural communities of the Western Arid Chaco (Cordoba, Argentina). Open Journal of
Complementary Medicine 2:80-89. https://benthamopen.com/ABSTRACT/TOALTMEDJ-2-80

47. Trillo, C., Arias Toledo, B. y Colantonio, S., 2016. Diferencias en el uso y la percepción del bosque por
pobladores de diferente tradición cultural de la laguna de Mar Chiquita, Córdoba, Argentina. Ecología
Austral 26: 7-16. Disponible en:
http://ojs.ecologiaaustral.com.ar/index.php/Ecologia_Austral/issue/view/10

4�. Trillo, C., Cejas, W., Demaio, P. y Arias Toledo, B., 2019. Dinámica de la etnomedicina en la provincia
de Córdoba, cambios y continuidades en el uso de las plantas medicinales. Bol. Soc. Arg. Bot. 54:
189

49. Vallejo, J.R., González, JA., 2014. Las caballerías en la etnomedicina española: remedios y
simbolismos asociados. Revista de Folklore 384: 39-56. http://www.cervantesvirtual.com/obra-
visor/las-caballerias-en-la-etnomedicina-espanola-remedios-y-simbolismos-asociados-784033/html/

50. Zamudio, F., Hilgert, N., 2011. Mieles y plantas en la medicina criolla del norte de Misiones, Argentina.
Bonplandia 20(2): 165-184. https://revistas.unne.edu.ar/index.php/bon/article/view/1322

Figures



Page 23/24

Figure 1

Frequency of conditions treated with zootherapic remedies according to the NFS
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Figure 2

Frequency of use of each class


