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Understanding the cognitive and social foundations of healthcare behaviors in
humans requires examining their evolutionary precursors in our closest living
relatives. Investigating self-directed and other-directed healthcare in
chimpanzees provides crucial insights into the origins of medicinal knowledge,
identification of specific medicinal resources used for health maintenance, and
the emergence of prosocial healthcare capacities. Here we document and
analyze both previously reported and newly observed instances of self-
directed and other-directed wound care, snare removal, and putatively
medicinal hygiene behaviors in the Sonso and Waibira chimpanzee
communities of the Budongo Forest in Uganda. Reports of these behaviors
come from archival records collected from over thirty years of observation at the
Budongo Conservation Field Station (BCFS), videos recorded by researchers at
the site, and all-occurrence behavioral data collected over two 4-month periods
of direct observation. We describe self-directed wound care behaviors such as
wound licking, leaf-dabbing, pressing fingers to wounds, and the application of
chewed plant material to wounds, as well as a successful self-directed snare
removal. We also document self-directed hygiene behaviors including postcoital
genital leaf wiping and post-defecation leaf wiping. For the first time in Budongo,
we report the presence of prosocial wound care, adding to similar observations
documented at other chimpanzee field sites. We present cases of individuals
licking, finger pressing, and applying chewed plant material to the wounds of
others. We also establish the presence of prosocial postcoital hygiene behaviors,
specifically postcoital leaf wiping. Lastly, we report an additional unpublished
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case of prosocial snare removal. The presence of prosocial-care behaviors
between both kin and non-kin individuals at Budongo adds another site to the
growing list of locations where such behaviors have been documented,
suggesting prosocial healthcare is more widespread across chimpanzee
populations than previously recognized.
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Pan troglodytes, self-medication, prosociality, wound care, animal healthcare

Introduction

Many species throughout the animal kingdom are capable of
self-directed healthcare behaviors (Kessler and Aunger, 2022),
otherwise known as self-medication. Non-human self-medication
refers to self-directed actions performed by an individual from
another species to treat an illness or injury and/or prevent future
infection (Huffman, 2016). The study of non-human self-
medication is also known as ‘Zoopharmacognosy’ (Huffman,
1997; Rodriguez and Wrangham, 1993). Many species across taxa
have been reported to engage in self-medication, from Indo-Pacific
bottlenose dolphins (Tursiops aduncus; Morlock et al., 2022) and
Chinese lesser civets (Viverricula indica; Su et al., 2013) to African
crested porcupines (Hystrix africaeaustralis; Huffman, 2022) and
brown bears (Ursus arctos; (Blaise et al., 2023).

More surprising, perhaps, is that several species have also been
found to engage in other-directed care behaviors (see Kessler and
Aunger, 2022 for review), exhibiting prosocial tendencies. We use
‘prosocial’ here to refer to behaviors performed by an individual
with the intent of benefitting another (van Lecuwen et al., 2021).
Other-directed healthcare behaviors have been observed in several
non-human animals including, amongst others: elephants
(Loxodonta sp.; Douglas-Hamilton et al., 2006), dwarf mongooses
(Helogale parvula; Rasa, 1983), lions (Panthera leo; Schaller, 2009),
toque macaques (Macaca sinica; Dittus and Ratnayeke, 1989), and
Florida carpenter ants (Camponotus floridanus; Frank et al., 2024).
These prosocial healthcare behaviors, often related to wound care,
occur most commonly between close kin (Kessler and Aunger,
2022). However, in a few notable species, including our two closest
living relatives, the chimpanzee (Pan troglodytes) and bonobo (Pan
paniscus), prosocial healthcare behaviors directed toward
genetically distant or apparently unrelated individuals have also
been documented (e.g., Mascaro et al., 2022; Amati et al., 2008;
Tokuyama et al., 2012).

The ability to improve one’s own health or the health of a close
family member has obvious evolutionary advantages, allowing
related individuals to live longer and increase reproductive
success, which assists in the survival of shared genes (Hart, 2011;
Huffman, 2001; Kessler and Aunger, 2022). Healthcare behaviors
directed at genetically unrelated or distantly related individuals
may, however, require additional evolutionary mechanisms beyond
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inclusive fitness alone (Kessler and Aunger, 2022). This has led
some to question whether factors such as empathy and altruism
(which themselves may have evolved through natural selection)
directed towards unrelated members of the same social unit or
group could be driving these behaviors (e.g., Pruetz, 2011; Brooker
et al,, 2024). To understand the evolutionary origins of our own
healthcare behaviors as well as to assess their potential uniqueness,
it is crucial to investigate the self-care and prosocial healthcare
behaviors of closely related species. Here we focus on the healthcare
behaviors of the chimpanzee, one of our closest, extant, non-

human relatives.

Framework for non-human healthcare
systems

Most living beings co-evolve with pathogens in their
environments (Kessler and Aunger, 2022). This dynamic has led
to the emergence of complex behavioral defenses throughout the
animal kingdom (Hart, 1988). When these defenses are directly
employed to combat illness or infection they are referred to as
‘healthcare behaviors’ by Kessler and Aunger (2022). Amongst
humans, healthcare behaviors are uniquely complex, with
institutionalized systems like hospitals and government programs
designed to elevate general health both indirectly and directly across
a population. But what are the origins of these complex healthcare
behaviors? In the evolutionary framework Kessler and Aunger
(2022) created to better understand the origins of human and
non-human healthcare systems, they outline two categories: ‘care
behaviors’ and ‘community-health behaviors.” Care behaviors in
this context refer to actions that benefit the health of a targeted sick,
injured, or vulnerable individual (e.g., providing medicine directly
to a patient). Community-health behaviors refer to indirect actions
which generate general benefits for the group without targeting
specific individuals (e.g., latrine use to maintain a pathogen-free
environment or self-isolation to reduce transmission of illness).
However, in this study we focus only on care behaviors, as
community-health behaviors have not yet been identified in non-
human primates.

We elaborate on Kessler and Aunger’s framework by further
defining within care behaviors: i) self-directed care (self-care)
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referring to behaviors undertaken by individuals to enhance their
own health states, and ii) other-directed care (prosocial-care)
referring to other-directed behaviors that enhance the health
states of others without immediate physical benefits to the
caregiver. Within the category of prosocial-care, we identify three
additional sub-categories based on the relationship between the
caregiver and recipient (Kessler and Aunger, 2022). Kessler and
Aunger name two such relationships: kin-care (prosocial-care
directed at genetically related kin) and stranger-care (care
directed at unrelated and unfamiliar out-group individuals). We
add a new relationship, non-kin-care, used to describe prosocial-
care behaviors which occur between genetically distant, but familiar
group members. Finally, within non-kin-care, we recognize the
need to create two additional sub-categories: affiliate care, used here
to describe non-kin group-members who are established social
partners based on measures of affiliation such as proximity,
2000), and non-
affiliate care, describing non-kin group members who have weaker

associations, and grooming (e.g., Mitani et al.,

or less consistently positive social bonds. For scope, we do not
directly address affiliate and non-affiliate care in this study;
however, we encourage their consideration in future frameworks.
A flowchart of our theoretical framework is shown in Figure 1.

Our integrated analysis of both self-care and prosocial-care
behaviors in this study is theoretically motivated. Self-care
provides a critical baseline for understanding prosocial-
care because: 1) similar techniques and resources are often
employed in both contexts, and 2) comparing the relative
prevalence of these behaviors offers insights into the cognitive and
social factors that might facilitate or inhibit prosocial healthcare.
This integrated approach enhances our understanding of healthcare
evolution in our closest living relatives.

Chimpanzee sociality

Chimpanzees are a highly social species, living in communities
or unit groups with defined territorial boundaries and social
composition (Mitani and Watts, 2005; Nishida, 1968; Wilson and
Wrangham, 2003). Chimpanzees live in communities that show

10.3389/fevo.2025.1540922

high fission-fusion dynamics, in which subgroups of changing size
and composition regularly form and reform throughout the day
(Koops et al,, 2024; Kummer, 1971). As offspring remain dependent
on their mothers until they are ~10 years old (Boesch and Boesch-
2000; Samuni et al,,
maternal-sibling kinship relationships have been relatively well-

Achermann, 2020), mother-offspring and
documented in habituated chimpanzee communities (Langergraber
et al,, 2007; Peter et al,, 2022; Reddy and Mitani, 2019). Paternity,
however, is impossible to confirm without genetic testing, as
chimpanzee females practice a ‘promiscuous’ mating strategy
(Newton-Fisher, 2014; Watts, 2015). Female chimpanzees
typically migrate upon reaching sexual maturity, while males are
exclusively philopatric (Boesch and Boesch-Achermann, 20005
Luncz and Boesch, 2014).
maternal kin are likely from the same community, while mothers

Given this structure, fathers of

of paternal kin are likely from different communities.

Self-care in chimpanzees

The best studied ingestion-based self-medicative behaviors in
free-ranging chimpanzees are leaf swallowing (e.g., Huffman et al,,
1996; Wrangham and Nishida, 1983) and bitter-pith chewing
(Huffman and Seifu, 1989; Huffman et al., 1993). Both behaviors
have been found to have anthelminthic effects (Huffman, 2016),
therapeutically ameliorating the medicator’s internal parasite
infections. Several other plants have been proposed as medicinal
resources for chimpanzees (De la Fuente et al, 2022; Freymann
et al., 2024a, 2024b; Pebsworth et al., 2006), as have certain soils and
clays (Pebsworth et al., 2019).

Self-directed wound care has also been documented across
many chimpanzee sites (Clark et al., 2021; Watts, 2008; Goodall,
1983; Sanz and Morgan, 2007; Mascaro et al., 2022), with reported
examples including: 1) wound licking, 2) finger licking and pressing
to wound, 3) leaf-dabbing, and 4) application of chewed organic
matter to wounds (Table 1).

The most commonly reported wound care behavior in
chimpanzees is wound licking. The exact function of wound
licking in this species has not yet been established, however, as

Community-Health

Behaviors

Healthcare
Behaviors

Direct Care
Behaviors

FIGURE 1

Self-Care

Prosocial-Care

Afﬁlxate-Ca:e
W Non-Affiliate-Care

Adapted and modified from Kessler and Aunger (2022), showing hierarchical relationships between the terms used in this study.
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TABLE 1 Definitions of self-directed wound care behaviors in wild chimpanzees.

Behavior Definition

Lick wound Licking wound directly with tongue.

Lick finger and press to wound Licking finger and pressing or applying it to

wound. May then lick finger and repeat.

Leaf-dab Wiping or dabbing wound with single or

multiple leaves, which are then usually sniffed
and dropped, but may be licked and reused.

Apply chewed organic material Masticating organic material (i.e., leaves or

to wound insects), and placing lips on wound with

material still in mouth.

reported for other animals, licking likely removes dirt and fly eggs
and sterilizes wounds (Hart and Powell, 1990). Antimicrobial
properties have been found in the saliva of many non-human
animals, which may also facilitate more rapid wound-healing
(Hart and Powell, 1990). Self-directed leaf-dabbing has thus far
been reported in fewer sites, including Kibale, Uganda (Clark et al.,
2021; Watts, 2008), Gombe, Tanzania (Goodall, 1983), and
Goualougo, DRC (Sanz and Morgan, 2007), and, when present,
appears to be observed infrequently (Clark et al, 2021). This
behavior was also reported by Whiten et al. (1999) on their list of
possible cultural variants. However, in their study, ‘leaf-dab” was
originally reported as absent amongst the chimpanzees of the
Budongo Forest in Uganda. More recently, a new wound care
behavior was reported in Loango National Park in Gabon, where
chimpanzees were observed applying chewed insects to their
wounds (Mascaro et al., 2022). While the species of insects
remain unspecified, the authors suggest that these insects may
have pharmacological properties that could facilitate wound
healing or combat infection. This discovery was followed by a
report of a Sumatran orangutan in the Suaq Balimbing research area
in Indonesia applying chewed leaves of a medicinal plant (Fibraurea
tinctoria) to a wound, which subsequently healed (Laumer et al.,
2024). These cases suggest that the application of chewed organic
material with medicinal properties is a medicinal wound care
strategy that is likely present across great ape species. Across
several sites, chimpanzees have also been observed wiping their
genitals with leaves after copulation. This behavior has been
hypothesized to be a hygienic behavior with a putative medicinal
function, specifically for assessing or preventing the spread of
sexually transmitted diseases or removing harmful external
contaminants (O’Hara and Lee, 2006). This behavior has been
reported at several chimpanzee long-term field sites including
Budongo (O'Hara and Lee, 2006), Kibale (McGrew, 1992), and
Gombe (Goodall, 1986).

Prosocial healthcare in chimpanzees

In captive chimpanzees, prosocial healthcare has long been
established, with early observations of individuals helping others to
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Hypothesized function(s) Reference

Clark et al., 2021; Hart and
Powell, 1990

Cleans or sterilizes wound by removing
dirt or from antimicrobial properties
of saliva.

Cleans or sterilizes wound by removing Clark et al,, 2021

dirt or from antimicrobial properties
of saliva.

Cleans wound by removing dirt or could Clark et al., 2021; Goodall, 1983

be purely exploratory.

Promotes wound healing through possible =~ Mascaro et al., 2022

pharmacological properties.

remove splinters (Kohler, 1948; Yerkes, 1943). McGrew and Tutin
(1972) similarly reported teeth cleaning and assisted tooth removal
between chimpanzees in captivity. However, in the wild, reports of
prosocial wound care amongst chimpanzees remain relatively rare,
with only a few cases reported from sites including Gombe (Goodall,
1986), Tai, Cote d’Ivoire (Boesch, 1991), Kibale (Clark et al., 2021),
Fongoli, Senegal (Pruetz, 2011), Mahale, Tanzania (Nishida, 2011)
and, most recently, Loango (Mascaro et al,, 2022). In most of these
cases, reports involve an uninjured individual grooming or licking the
wounds of related or unrelated individuals, although other-directed
leaf-dabbing and application of insects to wounds have also been
reported (Goodall, 1986; Clark et al., 2021; Mascaro et al., 2022).
Prosocial healthcare in the form of assisted snare removal (Amati
etal,, 2008) has also been documented in chimpanzees. This behavior
is not unique to chimpanzees, as bonobos have also been observed
attempting to free a group member from a metal snare in Wamba,
DRC (Tokuyama et al., 2012).

Prosocial healthcare behaviors in chimpanzees were originally
suggested to occur only between directly-related maternal kin (i.e.
mother-offspring, or maternal siblings; Goodall, 1986). However,
recent findings have established the presence of other-directed
wound care through leaf-dabbing (Clark et al., 2021) and the
application of insects (Mascaro et al., 2022) between group
members who are not known to be closely related. In Budongo,
an adult male individual was observed helping an unrelated adult
female remove a nylon snare (Amati et al, 2008; see section
‘Prosocial-care” below). There are also reports of indirect forms of
prosocial healthcare behaviors in chimpanzees. These include cases
in which individuals provide indirect physical assistance to
unrelated group members. In Fongoli, for example, Pruetz (2011)
reported an adolescent male carrying the infant of an unrelated,
injured female for two days until she recovered. There are also many
documented cases of individuals adopting and caring for non-kin
orphans (e.g., Boesch et al., 2010).

While chimpanzees are capable of at least two sub-categories of
prosocial-care (kin-care and non-kin-care), the presence and
frequency of these behaviors appear to vary between sites.
Although the reason for this cross-site variation is still unknown—
and may stem from observation opportunities and reporting biases—
other factors such as predation risks, anthropogenic disturbances,
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and/or degree of social cohesion within the community may
contribute to group differences in these behaviors (Boesch, 1991).

Healthcare behaviors in the Budongo
Forest

While evidence of ingestion-based therapeutic healthcare behaviors
has been identified amongst chimpanzees in the Budongo Forest (e.g.,
Freymann et al, 2024a, 2024b, 2024c), in this study we limit our
evaluation to behaviors related to topical or external conditions.
Specifically, we report and analyze behaviors related to wound care,
snare removal, and hygiene behaviors with putative medicinal value in
two communities of free-ranging Eastern chimpanzees (Sonso and
Waibira) living in the Budongo Forest, Uganda. For scope, we do not
include cases of self-grooming or social-grooming in this study, as these
hygiene behaviors occur far more frequently than the other behaviors
included here, are already well-documented, and have established non-
hygiene related social functions including promoting intra-group
alliances and strengthening group cohesion (e.g,, Massen et al., 2010;
Schino, 2007; Schino et al., 1988).

Wounds and injuries present a major health threat to chimpanzee
communities in the Budongo Forest Reserve (Reynolds, 2005).
Amongst the Sonso and Waibira communities, severe injuries are
caused by intergroup and intragroup aggressions, encounters with
other animals (i.e., bushpigs and colobus monkeys), and—most
commonly—human-set snares (Fedurek et al., 2022). Snares, which
are primarily intended for duiker and bushbuck, are typically made
from wire or nylon, although large steel-jawed ‘mantraps’ can be found
in nearby forest-edge areas (Reynolds, 2005). Snare-injured individuals
in Budongo often develop problems with blood circulation, infections,
necrosis, paralysis, mutilation, and/or heightened intestinal parasite
loads (Yersin et al., 2017).

Amongst the Sonso and Waibira chimpanzee communities, self-
directed leaf-dabbing behaviors have been reported (Lamon et al., 2018;
Reynolds, 2005) but have not yet been systematically described. Self-
directed hygiene behaviors, in the form of postcoital genital wiping,
have been reported in the Sonso community, with 11 reported cases of
postcoital genital wiping with leaves, and 29 reported cases of postcoital
genital wiping with fingers (O'Hara and Lee, 2006). These observations
are not re-reported in this study. A single case of prosocial snare
removal (Amati et al., 2008) has thus far been the only published report
of prosocial healthcare at this site, with no published cases of prosocial
wound care or hygiene behaviors.

This study contributes to the literature on chimpanzee healthcare
behaviors in three significant ways. First, we provide the first
comprehensive documentation of both self-directed and prosocial
healthcare behaviors in Budongo chimpanzees, compiling data
systematically from multiple sources spanning over three decades
(1993-2024). We also contextualize these findings with data on the
types and frequencies of wounds and injuries observed during direct
observational periods to better examine healthcare behaviors in relation
to the actual health challenges these communities face. Our approach is
systematic in that it combines historical records, researcher anecdotes,
video archives, and direct observational data collected using
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standardized protocols, allowing for a more complete picture of these
behaviors. Second, we identify and catalog the specific plant species
used in healthcare contexts and connect these to their known
ethnomedicinal uses and known pharmacological properties,
providing insights into potential medicinal functions. Third, by
documenting both kin-directed and non-kin-directed prosocial
healthcare in Budongo, our findings add to the growing evidence
that prosocial care, particularly toward non-kin, is more widespread
across chimpanzee populations than previously recognized. These
findings collectively advance our understanding of the evolutionary
foundations of healthcare behaviors in our closest living relatives.

Materials and methods
Study site and subjects

Established by Vernon Reynolds in 1990, the Budongo
Conservation Field Station (BCFS) is located within the Budongo
Forest, Uganda. Within the forest, two East African chimpanzee
communities, Sonso and Waibira have been habituated for research.
These communities consisted of ~68 and ~105 identified individuals,
respectively at the time of data collection. Sonso’s habituation began
in 1990 (Reynolds, 2005), while Waibira’s began in 2011 (Samuni
et al,, 2014). During a recent assessment (2015-2019) Sonso’s home
range was ~5.33 km® and Waibira’s was 10.28 km?* (Badihi et al,,
2022). The Budongo Conservation Field Station area is populated by
continuous, semi-deciduous forest cover (Eggeling, 1947), with
temperatures remaining relatively consistent throughout the year,
ranging from 19°C to 32°C (Freymann et al., 2024a). Rainfall ranges
between 1,200 and 2,200 mm and exhibits a bimodal pattern, with
two wet seasons between March-May and September-November, a
primary dry season between December and February, and an
intermediate period with moderate rainfall between June and
August (Freymann et al,, 2024a; Reynolds, 2005; Soldati et al., 2022).

Data collection

In this study we exploited multiple datasets to collate observed
but unpublished cases of wound care, snare removal, and relevant
hygiene behaviors. To add to these reports, we also employed
several data collection methods for two 4-month periods of direct
observation to systematically identify novel cases.

Site logbook

Researchers and field staff monitor chimpanzees in Sonso daily
from 07:00 to 16:30 and in Waibira from 06:30 to 17:00. Field staff at
BCES collect focal sampling data and party composition scans
conducted every 15-minutes. Noteworthy events are documented in
community-specific logbooks. In this study, we included entries from
the Sonso community’s logbook recorded between 1993 and 2021
which involved cases of external healthcare behaviors. We also included
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cases involving hygiene behaviors which have putative medicinal
functions, or which involve the use of organic resources. In Waibira,
daily summaries and noteworthy events are also recorded in a logbook;
however, these data were not considered for this study as they are not
yet digitized.

Collating site-specific self-medication
anecdotes

The Chimpanzee Self-Medicative Anecdote Survey (CSMAS),
hosted on Jisc Online Surveys, was activated and accepting entries
from December 25, 2021, until September 25, 2022. The survey was
advertised on X (formerly Twitter). More information on CSMAS,
including criteria for submission, can be found on the host site: https://
primobevolab.web.ox.ac.uk/article/chimpanzee-self-medicative-
anecdote-database-survey. The survey’s purpose was primarily to
collect anecdotes from different field sites to obtain additional
information on cases of chimpanzee self-medication and to promote
collaboration among researchers. CSMAS specifically called for cases of
ingestion-based self-medication events, though space was provided for
participants to submit cases involving topical or external healthcare
behaviors. Any researchers who were currently working with or had
worked with wild chimpanzees were eligible to participate. This study
includes all anecdotes submitted to CSMAS involving topical and
external healthcare behaviors from Budongo. In addition to CSMAS,
researchers working at BCFS between 2021 and 2023 were invited to
submit anecdotes on a voluntary basis.

Great Ape Dictionary video archive

The study also used data from the Great Ape Dictionary (GAD)
video database (Hobaiter et al., 2021), which contains ~35,000
catalogued video clips, updated regularly. The videos have basic
meta-data, including location, date, duration, individuals present,
and notable behaviors. The Budongo chimpanzee population
contributed 13,806 videos to the current version (1.0.0) of the
database. For this study, we only included videos from Budongo
marked as including cases of visible wound care.

Direct observational period

The study employed identical methods throughout two 4-month
field periods of direct observation, with the first period in Sonso (June-
October 2021) and the second in Waibira (June-October 2022), using
identical methods, to ensure a comparable dataset. We used pseudo-
random focal selection, with focal individuals selected each morning
based on prioritization criteria (Hobaiter et al, 2017), including
parasite load or health state, presence of sickness behaviors, recent
unusual feeding behaviors, or inclusion in a dependent dyad (mother—
infant/adopter—adoptee). If no individuals met the criteria in the party
encountered in the morning, a focal was selected randomly. Behavioral
data were recorded for focal individuals, and events of interest were
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noted ad libitum (Altmann, 1974). Individual health states were
recorded opportunistically each day for all observed community
members, including female estrous status, presence of sickness
behaviors (including diarrhea, lethargy, day-nesting, and audible
respiratory symptoms), and any visible wounds. All ad libitum
observations of wound care and hygiene behaviors were recorded.
Age classes in this study were defined as follows: infant (0-4
years), juvenile (5-9 years), subadults (Q: 10-14 years; 3: 10-15
years), and adults (Q: 15+; 3: 16+; Reynolds, 2005). We considered
individuals to be ‘kin’ if they were part of a direct maternal/paternal
lineage or siblings related through parents, following Clark et al.
(2021). Individuals were considered ‘non-kin’ if they were members
of the same community, but not directly ‘kin’. Kinship relationships
at the site were determined through genetic testing, although
paternal kinships are more thoroughly established in Sonso than
in Waibira. It remains unknown whether chimpanzees can
recognize paternal kin, though there are reasonable data to
suggest recognition is possible to a limited extent (Péter et al., 2022).

Plant collection and identification

Plants used by chimpanzees for suspected self-medication during
direct observations were collected and identified by members of the
BCES phenology team. The current scientific names of each species
were confirmed on https://powo.science kew.org/ as of August 2024.
Plant family assignments were done in accordance with the
Angiosperm Phylogeny Group IV guidance (Angiosperm
Phylogeny Group et al., 2016).

Permits and permissions

Data used in this study were collected with the approval of the
Uganda Wildlife Authority (UWA). Data recorded during the direct
observational period (June-October 2021/2022) were collected
under UWA permit no. COD/96/05 and Uganda National
Council for Science and Technology (UNCST) permit no.
NS257ES. During the direct observational period, we adhered to
the guidelines for best practice in field primatology (MacKinnon
et al, 2014). All applicable international and national guidelines
were followed. The authors report no conflict of interest.

Data availability

Videos of some events are available in the Supplementary Materials.

Results
Wounds and injuries

In Sonso, 12 injuries (@ = 2; 3 = 10) were documented over the
4-month direct observational period (mid-June to mid-October
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2021), all of which were most likely caused by intragroup
aggressions. In two cases, fresh wounds were observed on
individuals the day of, or immediately following, infanticides. In
one of these cases, wounds were found on the mother (UP) of the
deceased infant. In the other, wounds were found on a high-ranking
male (PS), whose role in the infanticide remains unknown. In
another case, the aftermath of an intragroup aggression event was
observed. During this event, an adult female, (KG), was badly
beaten by several males, resulting in severe wounds on her vulva.
No individuals with newly acquired open wounds or injuries caused
by snares were documented during the study period.

In Waibira we observed five injured individuals (¢ = 1; 8 = 4)
over a 4-month period (mid-June to mid-October 2022). The most
severe of these injuries was caused by a wire snare, attached to a
dependent juvenile female (PAV). When this injury was first
observed, the snare was still attached to PAV’s right foot, which
appeared swollen and infected. After the initial sighting, PAV and
her mother (PEN) were not seen again for a prolonged period. PEN
re-joined the group without PAV 84 days later, at which point PAV
was assumed to have died from her wounds. The four other
reported injuries in Waibira involved adult males (LKU, MAC,
ALF, ILA) and at least three of these likely resulted from intragroup
aggressions. All wounds observed throughout both study periods
are listed and characterized in Supplementary Table S1.

Healthcare behaviors in Budongo

From our combined databases, we report 23 cases of self-
directed wound care, one case of self-directed snare removal, and
ten cases of putatively medicinal hygiene behaviors across both
chimpanzee communities. We included a case of self-directed post-
defecation leaf wiping as a putatively medicinal hygiene behavior
due to its similarity in form to postcoital genital wiping and its use
of organic material, with potential functions of maintaining
cleanliness and preventing infection. We also report four cases of
prosocial wound care, three cases of prosocial snare removal, and
one putatively medicinal prosocial hygiene behavior across
both communities.

Self-care

From historic data and our observations, we report 34 total cases of
self-care at Budongo (Table 2), 23 of which are wound-related (Sonso:
22; Waibira: 1). Many cases reported here involved multiple self-
directed wound care behaviors within a single event. Specific self-
directed wound care behaviors documented in Sonso included licking
fingers and pressing them to wounds, direct wound licking, leaf-
dabbing, and application of chewed leaves to wounds. An example of
an observation involving both leaf-dabbing and application of chewed
plant material to a wound is shown in Figure 2 (see Supplementary
Video S5). In the single observation of self-directed wound care in the
Waibira community, we observed finger licking, pressing fingers to a
wound, and leaf-dabbing (Table 2: Observation 18). Self-directed snare
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removal attempts have thus far only been observed in Sonso (Sonso: 1;
Waibira: 0), as have self-directed post-defecation leaf wiping (Sonso: 1;
Waibira: 0). Of the nine cases of self-directed postcoital penis and
vaginal leaf wiping, only one case was observed in Waibira (Sonso: 8;
Waibira: 1). Overall, 21/34 (62%) of these events involved the use of
plant material.

Prosocial-care

In Sonso, we report the presence of both kin-care and non-kin-
care in external healthcare contexts. Prosocial wound care was not
directly observed during the study period but has previously been
observed in Sonso by field staff and researchers. Table 3 summarizes
the seven recorded events of prosocial healthcare in Sonso: two
cases of assisted snare removal, four cases of prosocial wound care,
and one case of prosocial postcoital penis wiping. The sexes of care
recipients and providers vary across cases, with three involving a
male caring for a female, one involving a female caring for a male,
two involving a female caring for a female, and one involving a male
caring for a male (Figure 3). Of these seven cases, there were three
instances of kin-care, two of which occurred between the same
mother and daughter pair (Table 3: Observations 2, 4). In the first
case, it is suspected that NB provided physical assistance to her
juvenile daughter (NT) who was stuck in a wire snare. In the second
case, NT observed and copied her mother’s self-directed wound
behaviors, folding and chewing leaves of a plant suspected to be
Alchornea floribunda, and dabbing them onto NB’s wound. NT also
licked her fingers and applied them to NB’s wound (Supplementary
Video S9). In the third case, an adult male (ZG) licked the wound of
his maternal sibling, an adult female (KY). Of the remaining cases,
four are classified as non-kin-care. We report no cases of prosocial
healthcare behaviors in Waibira. Across all prosocial healthcare
events reported here, 2/7 (29%) involved the use of plant material.

Discussion

Data collected during our direct observational periods reveals
the diversity and frequency of external health challenges that
Budongo chimpanzees currently face. These wounds and injuries
range in severity from superficial to fatal, affecting multiple body
regions including limbs, digits, head, genitalia, and trunk, and were
more frequent in Sonso than Waibira. Primarily resulting from
intragroup aggression and human-set snares, these injuries present
diverse healing challenges.

In this study, we provide an overview of wound care, snare
removal, and hygiene behaviors with putative medicinal functions
in Budongo chimpanzees. Self-directed wound care behaviors
documented here include wound licking, leaf-dabbing, licking
fingers and pressing to a wound, and application of chewed
materials to a wound. We also report the presence of self-directed
snare removal and two forms of hygiene behaviors with putative
medicinal functions, including postcoital leaf wiping and post-
defecation leaf wiping.
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TABLE 2 Observations of self-directed external care behaviors in Budongo.

Self-care

Community Date(M/D/Y)

Individual (age

Wound location/cause

Description

Plant species

Observer(s)

type (S/W) category, sex) (plant part)
1 S 9/10/2015 KT (adult, male) Unknown/suspected Licked fingers and pressed large wound | none Events Book
Wound care: intragroup aggression on left side of back.
Finger lick & 2 S 9/8/2021 KC (subadult, male) Ear/unknown Licked finger and pressed wound. none Current Study
wound press . .
Supplementary Figure S3;
Supplementary Video S1
3 S 4/23/1998 ZF (adult, male) Puncture on left calf/lunknown Licked wound while being groomed by | none Events Book
KW (adult, female).
4 S 11/2002 JM (adult, male) Neck/unknown Picked and licked bloody scabs from none Events Book
raw wound.
5 S 2/2/2003 KN (infant, female) Right foot/snare Licked and touched snare wound. none Events Book
6 S 12/13/2008 JN (adult, female) JN: Back and finger Both individuals licked none Events Book
JT (subadult, female) JT: Right hand/unknown bleeding wounds.
7 N 2/27/2011 ZM (adult, female) Hand, forearm/intragroup aggression Licked bleeding wound after being none GAD
Wound care: aggressed by NK (adult, male).
Wound lick 8 S 8/25/2011 NT (juvenile, female) = Right hand/wire snare Licked and touched snare wound. none GAD
9 S 7/9/2012 SQ (adult, male) Face/unknown Picked scab from near eye and ate it. none GAD
10 N 1/23/2015 ZG (adult, male) Unknown/intragroup aggression Licked wound after being injured by none Events Book
KT (adult, male).
11 S 6/26/2021 HW (adult, male) Arm/unknown Licked wound on lower arm. none Current Study
Supplementary Figure S1;
Supplementary Video S2
12 N 8/30/2021 UP (adult, female) Arm/suspected intragroup aggression Licked wound while holding none Current Study
related to infanticide mummified carcass of dead infant. Supplementary Figure S2;
Supplementary Video S3
Wound care: 13 S 2/5/2014 MS (adult, male) Right foot/intragroup aggression Licked wound and then dabbed Pseudospondias Events Book
Wound lick & with leaves. microcarpa (leaves)
Leaf-dab
14 N 7/22/2008 FK (juvenile, male) Swollen Eye/unknown Detached leaf and dabbed eye, then Unidentified sp. GAD
discarded. Nearby juvenile (PS) picked (leaves)
up leaf and smelled/licked it.
Wound care: 15 S 8/22/2011 FK (adult, male) Face/unknown Detached branch of leaves, folded in Unidentified sp. GAD
Leaf-dab mouth, dabbed on forehead to (leaves)
stop bleeding.

(Continued)
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TABLE 2 Continued

Self-care Event Community Date(M/D/Y) @ Individual (age Wound location/cause Description Plant species  Observer(s)
type # (A)] category, sex) (plant part)
16 S 12/19/2019 KC (subadult, male) Wrist/wire snare Detached branch of leaves from tree Unidentified sp. CSMAS
and dabbed the end slowly to open (leaves)
wound on snared wrist.
17 N 4/26/2022 MB (juvenile, male) Left side of body/unknown Detached leaf, licked and chewed leaf, Unidentified sp. Researcher Observation
dabbed on wound. (leaves)
18 w 05/27/2023 ALF (adult, male) Left foot Detached leaf from shrub, licked leaf Argomuellera Researcher Observation
and leaf-dabbed with first partial, then macrophylla (leaves) | Supplementary Video 54
whole leaves. Licked fresh leaves,
chewed, and then finger licked and
Wound care: wound pressed. Repeated with old
Leaf-dab + leaves from forest floor.
Finger lick &
wound press 19 S 11/20/2008 NB (adult, female) Vagina/intragroup aggression Detached leaf and applied to wounded Alchornea floribunda =~ GAD
area. Folded leaf and carefully chewed ?)
it, then dabbed repeatedly on wound. (leaves)
Also seen licking fingers and pressing
them to wound.
20 S 2/20/2022 KX (adult, female) Head/unknown Detached leaf and dabbed on wound, Lasiodiscus pervillei Researcher Observation
repeatedly licking and chewing it (leaves)
between dabs. Minutes later, licked
fingers and pressed them to wound.
21 N 10/13/2021 KO (juvenile, male) Left knee/unknown Chewed stem bark and then applied to | Argomuellera Current Study
wound with mouth. Licked wound, and | macrophylla (stem Supplementary Video S5
Wound care: dabbed leaves of same species on bark + leaves)
Apply chewed wounded left knee.
material to
wound & 22 S 2/22/2002 MA (adult, male) Left leg + left hand/suspected Licked wound, picked up leaves, Acalypha sp. (leaves) = Events Book
Wound lick + intragroup aggression chewed them and then applied material (Also reported by
Leaf-dab to the wound. Licked wound again, Reynolds, 2005).
then leaf-dabbed three times before
dropping leaves and traveling away.
Wound care: 23 S 10/6/2021 PS (adult, male) Right arm/unknown Detached leaf from shrub, chewed leaf, Unidentified sp. Current Study
Apply chewed and applied material to wound. (leaves) Supplementary Figure S4;
material Supplementary Video S6
to wound
Snare removal 24 S 11/25/2015 KT (adult, male) Unknown/wire snare Removed his own snare. none Events Book
25 S 7/14/2009 ZD (juvenile, male) Penis/copulation Wiped penis with leaves Unidentified sp. GAD
Hygiene: after copulation. (leaves)
Postcoital
genital leaf wipe =~ 26 S 1/30/2011 ZM (adult, female) Vagina/copulation Wiped vagina with leaves Unidentified sp. GAD
after copulation. (leaves)

(Continued)
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TABLE 2 Continued

Self-care Event Community Date(M/D/Y) @ Individual (age Wound location/cause Description Plant species  Observer(s)
type # (A)] category, sex) (plant part)
27 S 2/14/2011 FD (adult, male) Penis/copulation Wiped penis with leaves in tree after Unidentified sp. GAD
copulation and then dropped them. (leaves) Supplementary Video S7
28 S 8/22/2011 KM Vagina/unknown Wiped vagina with leaves and sniffed/ Unidentified sp. GAD
(subadult, female) licked it. Unknown whether this (leaves)
occurred after copulation.
29 S 7/14/2012 FK (adult, male) Penis/copulation Wiped erect penis with leaves Unidentified sp. GAD
after copulation. (leaves)
30 S 10/6/2021 ZL (adult, male) Penis/copulation Broke branch off, wiped penis with Lasiodiscus pervillei Current Study
leaves after copulation, and then (leaves) Supplementary Video S8
licked leaves.
31 w 9/30/2022 ALF (adult, male) Penis/copulation Used leaves from unknown tree to Unidentified sp. Current Study
wipe penis after copulation while (leaves)
in branches.
32 N 7/28/2022 MS (adult, male) Penis/copulation Wiped penis with attached leaves after | Argomuellera Researcher Observation
copulation, and then smelled leaves. macrophylla
(leaves)
33 S 1/14/2023 KJ (juvenile, male) Penis/copulation Wiped penis with leaves Argomuellera Researcher Observation
after copulation. macrophylla
(leaves)
Hygiene: 34 S 3/8/2009 KU (adult, female) Anus/defecation Used leaves from unknown species to Unidentified sp. Events Book

Post-defecation
leaf wipe

wipe anus after defecating.

(leaves)

(?), Species suspected but unconfirmed.

S, Sonso; W, Waibira.

NB: See Supplementary Material for list of contributing observers; See O'Hara and Lee (2006) for formerly published cases of postcoital genital wiping at Budongo.
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FIGURE 2

(Table 2: Observation 21) (Supplementary Video S5) [Top left] KO chews stem bark of A. macrophylla. [Top right] KO detaches leaves from stem and
dabs on wounded knee. [Bottom left] KO applies chewed stem bark to wound. [Bottom right] KO leaf-dabs with attached leaves.

We also report, for the first time, the presence of prosocial wound
care and putatively medicinal hygiene behaviors at this site.
Consistent with findings from Ngogo (Clark et al, 2021) and
Loango (Mascaro et al., 2022), we found that Budongo
chimpanzees are capable not only of recognizing and tending to
their own wounds, but also to the wounds of both kin and non-kin
within their community. Prosocial wound care behaviors
documented in this study include wound licking, licking fingers
and pressing to a wound, and application of chewed materials to a
wound. We also report the presence of other-directed snare removal
and one form of hygiene behavior, postcoital genital leaf wiping.
Our findings further suggest that prosocial healthcare behaviors and
putatively medicinal hygiene behaviors are not limited to dyads of
particular ages, sexes or relatedness. Our findings add to the recent
literature on external healthcare behaviors, particularly wound care
(e.g., Laumer et al., 2024; Mascaro et al., 2022), across the
primate order.

Botanical species used for wound care

Identified plant species used for leaf-dabbing wounds included
Acalypha sp., Pseudospondias microcarpa, and Lasiodiscus pervillei
in Sonso, and Argomuellera macrophylla in Waibira. Alchornea
floribunda leaves were suspected to have been used in an additional
case in Sonso in which the individual chewed the leaf and applied
the plant material to her wound, but identification remains
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unconfirmed. We also suspect A. floribunda leaves were chewed
and applied to the wound of the same individual by her daughter in
one of the prosocial wound care events. In two cases, we observed
individuals chewing organic material and applying the masticated
bolus to their wounds with their lips. One of the species involved in
these events could not be identified, in the other, the stem bark of A.
macrophylla was used, in combination with leaf-dabbing using
leaves from the same plant. A. macrophylla leaves have therefore
been observed being used in wound care contexts in both Sonso and
Waibira. Identified species used for postcoital penis wiping after
copulation include Senna spectabilis, A. macrophylla, and L.
pervillei leaves.

Several of the species used in wound care (e.g., Acalypha sp., A.
floribunda, P. microcarpa) have already been shown to exhibit
antibacterial, antifungal, anti-inflammatory, and/or analgesic
properties on pharmacological assays which could aid in wound
healing or pain relief (Table 4). Acalypha sp., A. floribunda, and P.
microcarpa have also been reported to be specifically used for
healing wounds and/or ulcers in traditional medicinal practices
(Table 4). S. spectabilis has demonstrated strong antifungal and
antimicrobial activity, suggesting its efficacy as a cleaning agent after
coitus or defecation. This species also has traditional uses in human
communities as an antimicrobial and for treating skin
lesions (Table 4).

Of the 41 total cases (including both self-care and prosocial-
care) reported here, 23/41 (56%) involved plant materials. This
raises important questions about the functional differences between
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TABLE 3 Observations of prosocial healthcare in Budongo.

Social-care
type

Community = Date (M/D/Y)

(S/W)

Caregiver—Receiver
(age category, sex)

Relationship

Wound
location/cause

Description

Species
used

Observer

S 7/18/2008 NK (adult male)— Non-kin (M-F) Unknown/ NK helped remove a nylon snare none Events Book
KW (adult, female) nylon snare from KW. Also reported
in (Amati
et al., 2008)
Snare removal
S 3/11/2009 NB (adult, female)— Kin (F-F) Unknown/ NB (mother) seen chewing nylon none Events Book
NT (juvenile, female) (Mother-Offspring) nylon snare snare after NT (daughter) got hand
stuck. Suspected that she bit nylon
from NT’s hand.
Wound care: S 8/13/2003 ZG (adult, male)— Kin (M-F) Leg/colobus attack After an attack, KY licked her none Events Book
Wound lick KY (adult, female) (Maternal Siblings) wound and leaf-dabbed.
ZG approached and licked blood
from KY’s cut.
Wound care: Apply S 11/20/2008 NT (juvenile, female)— Kin (F-F) Vagina (swelling)/ After an attack, NB began applying a = Alchornea GAD
chewed material to NB (adult, female) (Mother-Offspring) intragroup aggression folded and chewed leaf to the floribunda Supplementary
wound + Finger lick wound. (?) (leaves) Video S9
& wound press NT watched and then copied her
mother, chewing a leaf and applying
it and then licking her fingers and
pressing them to NB’s wound.
Wound care: S 3/8/2012 PS (subadult, male)— Non-kin (M-M) Leg/unknown PS sucked a deep cut on ZG’s leg. none Events Book
Wound lick ZG (subadult, male) (Figure 3)
Wound care: S 9/5/2018 HW (adult, male)— Non-kin (M-F) Unknown/ HW licked a wound on RS after she none Events Book
Wound lick RS (adult, female) intragroup aggression was aggressed with her new baby.
Hygiene: S 11/26/2007 NR (adult, female)— Non-kin (F-M) Penis/copulation NR wiped ZK’s penis with leaves Senna Events Book
Postcoital genital ZK (adult, male) after copulation. spectabilis
leaf wipe (leaves)

(?), Species suspected but unconfirmed.

S, Sonso; W, Waibira.

NB: See Supplementary Material for list of contributing observers.
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plant-mediated and non-plant-mediated healthcare/hygiene
behaviors. Self-directed behaviors that do not incorporate plants,
such as direct wound licking and finger licking followed by wound
pressing, likely serve primarily mechanical functions of wound
cleaning and debris removal, while potentially delivering
antimicrobial compounds present in saliva (Hart and Powell,
1990). In contrast, plant-mediated behaviors may serve additional
pharmacological functions beyond mechanical cleaning,
as suggested by the documented bioactive properties and
ethnomedicinal uses of several selected plants (Table 4). The co-
occurrence of both types of behaviors, sometimes within the
same wound care event, suggests these approaches may be

complementary rather than functionally redundant. Individuals

FIGURE 3
(Table 3: Observation 5) PS Licking wound of ZG (Photographed by
L. Samuni and A. Schel).

may select different care strategies based on wound severity,
location, environmental context (including plant availability), or
prior experience with particular treatment methods. Further
research should investigate whether chimpanzees show

TABLE 4 Pharmacological properties and traditional uses of species used in wound care and hygiene behaviors.

Scientific Pharmacological properties Traditional uses in human medicine
name
Acalypha sp. Euphorbiaceae | Several tested Acalypha species have been reported to possess Acalypha species are traditionally used in the treatment of ailments
antimicrobial, antidiabetic, antioxidant, anti-inflammatory, such as diabetes, jaundice, hypertension, fever, liver inflammation,
larvidal, pupicidal, hepatoprotective, anticancer, schistosomiasis, dysentery, and respiratory problems (e.g.,
leishmanicidal, antihyperglycemic, antihypertensive, anti- bronchitis, asthma and pneumonia).
venom, analgesic, anthelmintic, antiemetic, laxative, They are also used to treat several skin conditions including scabies,
expectorant, diuretic, antifertility and/or wound healing eczema and mycoses (Seebaluck et al., 2015). Some species such as
effects (Seebaluck et al., 2015). A. fruticose have been shown to be used for wound healing
Some Acalypha species (e.g., A. fruticose) have specifically (PROTA, 2023).
been shown to contain compounds with wound healing
properties (e.g., Gopalakrishnan et al., 2010).
A. macrophylla  Euphorbiaceae | n.a. In Cote d’Ivoire, A. macrophylla leaf sap is taken as a purgative and
emetic to treat poisoning and ascites. Powdered dried leaves are
used as an aphrodisiac (Burkill et al., 1995; PROTA, 2023).
A. floribunda Euphorbiaceae | Secondary metabolites found in A. floribunda have been In West and Central Africa (e.g., Cote d’Ivoire, Gabon and DR
shown to exhibit anti-inflammatory, antioxidant, Congo), A. floribunda root is used as a stimulating intoxicant and
immunomodulatory, antimicrobial and antiprotozoan aphrodisiac, thought to provide a state of excitement followed by a
activities (reviewed in Agbo et al., 2020). A patent has deep depression. Similar effects have been documented in gorillas
allegedly been obtained for the use of the leaf alkaloid as a and chimpanzees after eating the root of this species. In several of
spasmolytic, and clinical experiments have reported positive these countries’ leaf/root sap is also rubbed over affected areas to
results for the use of root and leafy stem extracts to treat treat wounds, ringworm, and eczema (Burkill et al., 1995).
hepatitis (PROTA, 2023). In DR Congo a leaf maceration is taken against pains in the heart.
A decoction of the young leaves is used to treat diarrhea. A leaf
decoction is drunk, or the leaves are eaten to treat ovarian problems,
stomach problems and intestinal disorders. In Congo the leaves are
eaten as an antidote to poison. Roots and fruits are also eaten for
urinary, respiratory, and intestinal problems.
In Nigeria and Gabon, root sap is used as eye drops to treat
ophthalmia and conjunctivitis. In Cameroon the ash of burnt roots
mixed with palm oil is applied to scarifications to treat chest pain
and headache. Root bark powder is eaten daily to cure impotence.
In Equatorial Guinea the leaf pulp is applied to wounds
(PROTA, 2023).
L. pervillei Rhamnaceae n.a. In Uganda the bark is administered to children as a purgative
(PROTA, 2023).
P. microcarpa  Anarcadiaceae | Previous pharmacological reports showed that P. microcarpa P. microcarpa is used in Ghana and other parts of Africa as
possesses antioxidant (Yondo et al., 2009) antimicrobial medication for different diseases. This plant is traditionally used as a
(Kisangau et al., 2007), anticonvulsant (Adongo et al.,, 2017), sedative and for treating general central nervous system disorders,
antidepressant (Adongo et al., 2015) anxiolytic (Adongo et al, arthritis, rheumatism, eye problems, kidney disorders,
2016), sedative, analgesic (Adongo et al., 2014), and cytotoxic | nasopharyngeal infections, stomach problems, malaria, and jaundice
(Continued)
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TABLE 4 Continued

Scientific
name

Family

Pharmacological properties

for review.

S. spectabilis Fabaceae

and Aspergillus niger (Jothy et al., 2012).

anticonvulsant effects (Jothy et al., 2012).

activity (Sangetha et al., 2009).

Bold text indicates relevance to healthcare use by chimpanzees in this study.

preferences for specific treatment methods based on wound
characteristics or whether they employ a hierarchical approach to
wound treatment, beginning with simple mechanical cleaning
before progressing to plant-based applications for more persistent
or severe injuries.

Socio-ecological variables and prosocial
healthcare behaviors

Chimpanzees have a well-demonstrated capacity for other-
regarding prosocial behaviors (e.g., adoption: Hobaiter et al,
2014; babysitting for incapacitated mothers: Huffman and Seifu,
1989; food sharing: Mitani and Watts, 2001; post-conflict
consolation from uninvolved by-standers: de Waal and Suchak,
2010). Recent findings suggest that some prosocial behaviors are
expressed in group-specific ways (van Leeuwen et al., 2021). Based
on accounts across several free-ranging chimpanzee sites (e.g., Clark
et al., 2021; Mascaro et al.,, 2022; Pruetz, 2011), this variation may
also apply to healthcare behaviors. But what could cause the
differences in these behaviors across communities and/or sites?
While Budongo chimpanzees do not have any direct predators, they
experience high risk of human-caused injuries. In Sonso, across all
known chimpanzees to have been active members of the
community, ~40% have been observed with confirmed snare
injuries (D. Taylor, pers. comm.). Several other individuals have
permanent disabilities which appear to have been caused by snares,
but whose origins are unconfirmed. If increased predation is
thought to enhance social-cohesion and cooperation (Boesch,
1991), then elevated anthropogenic risks may have a similar
effect, resulting in the more frequent presence of non-kin
prosocial-care in sites with high rates of exposure to human
hunting practices. While the current absence of prosocial
healthcare cases reported in Waibira is most likely a result of
observation bias due to differences in observation opportunity
between the communities, future studies should seek to
systematically investigate potential correlations between rates of
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and antiplasmodial effects (Malebo et al., 2009).
Specific phytochemical constituents possibly responsible for

Leaf extracts exhibit significant antifungal activity against
Candida albicans (Jothy et al., 2012), Saccharomyces cerevisiae

S. spectabilis is known to possess piperidine alkaloids as major
constituents of leaves known to exhibit strong antitumor,
leishmanicidal, analgesic, antimicrobial, purgative and

This species has also shown antibacterial effects against
several bacteria (Jothy et al., 2012), as well as anti-biofilm

10.3389/fevo.2025.1540922

Traditional uses in human medicine

(Burkill et al., 1995; PROTA, 2023). It is used in combination with
other plants to externally treat ulcers on the soles of the feet.

these properties were identified by Yondo et al. (2009) and
Adongo et al. (2014). See also Guetchueng et al. (2020)

S. spectabilis has been used to treat ringworm and skin diseases
(Burkill et al., 1995; Jothy et al., 2012). In eastern medicine, this
plant is traditionally used as laxative, antimicrobial, anti-
inflammatory and antiulcerogenic.

In northeast Brazilian folk medicine, S. spectabilis is used for the
above conditions and additionally used as an analgesic and
purgative (Jothy et al., 2012).

In Asiatic countries, it is also used for treating rheumatism, pain
and skin lesions (Selegato et al,, 2017).

snare and human-caused injuries and social wound care behaviors
at this site.

Differences in stability of the social hierarchy between
communities could also impact the frequency of injuries in a
group, impacting opportunities for both self-care and prosocial-
care, as well as any social transmission of these behaviors. Exploring
the impact of social variables on relatively infrequently observed
behaviors in long-lived species requires deep multi-decade datasets.
Where these datasets could be assembled, it would be of particular
interest to investigate both social factors (e.g., rate of female
migration, size of core-group, level of habituation, hierarchy
stability) and ecological variables (e.g., availability of medicinal
resources and duration of seasonal periods with increased
pathogenic risk) that could shape community-level differences.

Evolutionary implications of prosocial
healthcare

Free-ranging chimpanzees provide prime models for studying the
evolution of human healthcare systems. Our findings establish the
presence of prosocial wound care, snare removal, and hygiene
behaviors in Budongo chimpanzees. These observations contribute
to the growing number of cases which suggest that chimpanzees have
the cognitive ability to understand the needs of wounded group
members, and selectively provide appropriate care (Fabrega, 1997).
The presence of prosocial healthcare at this site, between individuals
who are genetically distant or unrelated, provides further evidence
that chimpanzees have a capacity for empathy (e.g,, Brooker et al,
2024; Campbell and de Waal, 2014; Webb et al., 2017), a trait thought
to underly directed altruism in humans (Batson, 2014). Wound care
contexts provide a particularly interesting case study for empathic
behavior, as a care giver may experience potential costs in cases when
licking wounds/infections and handling snares may also expose them
to possible diseases and physical danger.

While we did not measure or address the effect that established
social bonds may have on these selective prosocial behaviors, we
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encourage future research into the effects of affiliation and social
bonding. We predict that, if measured, non-kin affiliate-care would
occur more frequently than non-kin non-affiliate-care, as social
bonds likely affect a care giver’s tolerance to risk (here, exposure to
infection or proximity to physical danger).

Lastly, we found that prosocial healthcare behaviors amongst the
Budongo chimpanzees appear to be adaptive and context-specific.
For example, the cases in which individuals helped others remove
snares (Table 3: Observations 1, 2) suggest that at least some
individuals within the Sonso community have developed adaptive
care behaviors in response to anthropogenic risks. This further
demonstrates chimpanzees™ cognitive flexibility in addressing novel
environmental challenges. Despite the prevalence of snare injuries at
Budongo, however, prosocial snare removal remains infrequent, the

reasons for which remain unclear and warrant further investigation.

Conclusion

This paper gives an overview of self-directed and other-directed
healthcare and hygiene behaviors, observed over thirty cumulative
years, amongst two chimpanzee communities in the Budongo Forest.
Our findings into non-human healthcare systems deepen our
understanding of primate behavior and cognition while providing
additional evidence for empathic capacities in our closest
evolutionary relatives. We strongly encourage more long-term
investigations into external healthcare behaviors at free-ranging
chimpanzee sites and highlight the need for further exploration into
which selective pressures drive the presence and frequency of these
behaviors. While we currently do not know the extent to which wound
care, snare removal, or hygiene behaviors are socially learned and/or
transmitted, establishing this will be an important step for
understanding whether any components of non-human healthcare
systems are influenced by local medicinal cultures. We highlight the
importance of this research for understanding the evolutionary origins
of modern human healthcare systems and encourage continued
research into this exciting and rapidly evolving field.

As chimpanzee habitats become increasingly disrupted, and
primate populations inch closer to extinction, understanding the
socio-ecological pressures on chimpanzee healthcare behaviors
could play a critical role in informing conservation strategies. By
uncovering and protecting the resources chimpanzees need to keep
themselves healthy, as well as guarding against anthropogenic risks
(e.g., snares) known to negatively impact chimpanzee wellbeing
(Yersin et al., 2017), we can help buffer free-ranging chimpanzees
from environmental and climatic disturbances that increasingly
threaten their survival.
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