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Abstract: Marsh deer Blastocerus dichotomus (Illiger, 1815) and pampas deer Ozotoceros bezoarticus
(Linnaeus, 1758) are two wild endangered species of South America whose foraging habits are still little known.
This study focuses on the plant species consumed by both deer living at a Private Natural Heritage Reserve
1n the Brazilian Pantanal wetland as well as the ethnomedicinal properties of those plants. The diet composition
was determined by direct observation of foraging activity of these ammals during wet and dry seasons.
Twenty-one plant species, belonging to thirteen botamcal families, were inventoried. Among them, eight plant
species, i1dentified as Andira cuyabensis, Cecropia pachystachya, Desmodium distortum, Lippia alba,
Ludwigia nervosa, Phyllanthus amarus, Polygonum acuminatum and Vernonia scabra, are used m Brazl for
their healing properties. Five other plant species belong to medicinal botanical genera such as Mimosa,
Pavonia, Sabicea, Sebastiania and Sida. Marsh and pampas deer seem to behave as grazer and browser into
the delimited area chosen for our study, feeding on grasses, shoots, leaves and flowers of several shrubs and
trees. This study contributes to the knowledge of the feeding habits of those deer and may help with the
management of conservation strategies into that Natural Reserve.
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INTRODUCTION

The population of marsh deer Blastocerus
dichotomus (Illiger, 1815) and pampas deer Ozotoceros
bezoarticus (Linnaeus, 1758) two South American native
herbivores, has been seriously reduced due to the
environmental destruction, hunting and diseases
(Andriolo et al., 2001, Gonzales et al., 1998; Tomas et al.,
2001). The knowledge of their particular feeding habits
could contribute to their conservation. However, scarce
data are available on the food composition of these
anmimals, especially mn the Brazilian Pantanal habitat
(Jackson and Giulietti, 1988; Tomas and Salis, 2000). For
this reason, a multidisciplinary program for the study of
the plants used by these deer living in a Private Natural
Heritage Reserve (RPPN-SESC Pantanal), created in 1998
at the Pantanal wetland region of Bario de Melgago
(Mato Grosso State, Brazil), has been undertaken.

Plants have provided food and medicine to man.
There 13 no a clear dividing line between food and
medicinal plants, mamly in indigenous commumties. Food
can be used as a medicine and vice-versa (Etkin and Ross,
1982, Moerman, 1996; Ogle et al., 2003; Rivera et al.,
2003). Assumed health benefits of some foods allow
calling them medicinal foods (Cooper et af., 2005;
Sovak, 2001).

Some secondary metabolites occurring in wild
plants and not directly involved in plant physiclogy
can be considered as resuling from a response
against pathogens and herbivores, reducing the
likelihood and extent of attack (Tason, 2005; Krief et ol ,
2005; Lawler et al ., 199%). However, mammalian herbivores
ingest many foods contaimng these secondary
metabolites, using both behavioral and physiological
strategies  to  minimize their negative effects
(Dearing et al., 2005; Tason, 2005).
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The role of secondary metabolites in the human diet
for preventing diseases and improving health is
continuously stimulating efforts of researchers all over
the World (Singh et al., 2003). The influence of the
chemical composition of fruits and vegetables in the
human’s health has been extensively studied, showing
that rich diets in these foods protect against several
diseases (Kris-Etherton et «l., 2002; Singh et al., 2002).
In contrast, very few studies have been so far realized
with regard to wild animal diet and little is known about
the possible medicinal benefits of ingestion of non-
nutritional metabolites for ammals, in general
(Athanasiadou and Kyriazakis, 2004; Cousins and
Huffman, 2002, Greathead, 2003).

In this study we focused our attention on the plant
species foraged by marsh and pampas deer at the RPPN-
SESC Pantanal as well as their potential beneficial effects
for the health of these animals. With this aim, those plants
consumed by marsh and pampas deer were investigated
under an ethnomedicinal point of view, taking into
account the difficulty of interpreting popular
pharmacological uses.

STUDY AREA

The Private Natural Heritage Reserve SESC Pantanal
(Reserva Particular do Patriménio Natural SESC Pantanal),
fully owned by the Servigo Nacional do Comercio (SESC)
and established in 1998 at Mato Grosso State (106,500
ha; 56°-57° W and 16-17° 8), constitutes a significant and
representative sample of the large Pantanal wetlands.
According to Silva and Abdon (1998), the study area
belongs to the Pantanal of Barfo de Melgago, described
as an unit between Cuiaba and Piquiri/Ttiquira rivers. The
site landscape characteristics-a mosaic composed by
permanent rivers, seasonal streams, permanent and
seasonal floodplain fresh water lakes, shrub-dominated
wetlands and seasonally flooded forests-allowed the
designation of the RPPN SESC Pantanal as a Wetland
of International TImportance in 2002, according to
Ramsar (2005).

The study area (6661.2 ha) for the feeding deer
observation, delimited in the central-north region of the
RPPN SESC Pantanal Reserve (16° 417 13.0875; 56° 10
29.89”W), is characterized by a landscape composed by
grassland of native and exotic grasses, termite mounds
and some isolated trees and shrubs. In this area-a
continuous grass layer interrupted by shrubs and trees
in varying proportions - the main growth patterns are
associated with an alternating of wet and dry seasons.

MATERIALS AND METHODS

Plant diet inventory: The inventory of plants used by
marsh and pampas deer was carmried out during two
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surveys (approximately 35 days; 8-10 h/day of visual
observation). With basis on the visual observation of deer
feeding behavior, grasses, herbs, foliages, flowers and
buds from shrubs and trees composing their diet were
recorded and inventoried. Specimens of those plants,
which were observed being consumed at least once by
deer, were collected for botanical identification in wet
(one survey in December) or dry (one survey in June)
seasons (Table 1).

A sample of each plant species was dried, identified
by botanists and incorporated in the following Herbaria:
UPCB at Universidade Federal do Parana (PR, Brazil);
HNUP at Nucleo de Pesquisas Limnologicas,
Universidade Estadual de Maringa (PR, Brazil) and FUEL
at  Fundag¢do Universidade FEstadual de Londrina
(PR, Brazil). The identification of these voucher specimens
followed standard plant identification, based upon
morphological characters of the flowers and fruits.
Species identification was accomplished through
analytical keys and comparison of materials deposited in
different herbaria.

Survey of the ethmomedicinal properties of plants
composing the deer’s diet: After the botanical
identification of each plant species consumed by marsh
and pampas deer we carried out a survey on the
ethnobotanical and ethnomedicine uses of those plant
species in Brazil. With the aim, we search for the medicinal
popular use of each plant species in some of the most
representative books and articles published on this
subject (Almeida et al., 1998; Berg, 1993; Branch and
Silva, 1983 Calixto et ail, 1998; Cavalcante, 1973;
Corréa, 1984; Martins et al., 1995; Mors et al., 2000;
Pott and Pott, 1994; Pott and Pott, 2000; Rodrigues and
Carvalho, 2001; Schwenk and Silva, 1998; Silva and Sales,
2004; Torres et al., 2003).

RESULTS AND DISCUSSION

Twenty-one plant species have been inventoried
as important items of these deer’s diet (Table 1).
Monocotyledon (19.1%0) and dicotyledon (80.9%) species
from 13 families constitute the main forage diet in the
chosen area. Members of Poaceae family showed to be
the most representative (19.1%), followed by shrubs and
herbs belonging to Fabaceae (14.3%), then Euphorbiaceae
(9.5%), Malvaceae (9.5%) and Mimosaceae (9.5%).
The Poaceae and Fabaceae families contribute with 4 and
3 species, respectively, while the three last families
contribute with 2 species of each. Besides the exotic grass
Brachiaria humidicola, which was early introduced for
cattle forage in the Pantanal region, native
dicotyledonous species composing pastures such as
Desmodium, Discolobium and Mimosa are also consumed
(Allem and Valls, 1987).
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Table 2: Ethnomedicinal properties of plants used in Brazilian folk medicine and consumed by marsh deer and pampas deer at the Private Natural Heritage

Reserve SESC-Pantanal

Plant species

Andira Cecropia Desmodium Lippia  Ludwigia Phyllanthus  Polygonum Vernonia
Ethnomedicinal uses” cuyabensis pachystachya  distortum alha HEPVOSA AMATUS acumingium  scabra
Central nervous system’s troubles - - e g - fh dg
Clirculatory and heart disorders g - g - - -
Diabetes g - - b,d - -
Eye diseases g - - - - dg
Fever/pain - - fg d h -
Genital infections g1 - - d f.h
Haemorrhoids - - - dfh
Hepatitis - - - - b, d -
Intestinal and gastric problems g g - a,defg b,d dfh
Parasites/Worms d g - - - - d f.h -
Respiratory diseases - g1 - ez - - - g
Rheumatism/c ontusions - - c - d f.h -
Skin diseases g - - d f.h
Snake bites - g - - -
Stimulant of the menstruation/abortive - - g i -
Urinary troubles - L1 - b,dgjk - -

#As reported by *Branch and Silva (1983), ® Calixto et al. (1998), ° Cavalvante (1973), ¢ Corréa {1984), * Martins

et al. (1995), T Mors et al. (2000), ¢Pott

and Pott (1994), *Pott and Pott (2000), Rodrigues and Carvalho (2001), 'Silva and Sales (2004) and *Torres ef ai. (2003)
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Fig. 1: Distribution and characteristics of the twenty-one
plant species foraged by marsh and pampas deer at
the Private Natural Heritage Reserve SESC-
Pantanal

1998; Berg, 1993; Branch and Silva, 1983; Calixto et af.,
1998; Cavalcante, 1973; Cormréa, 1984; Martins et al., 1995;
Mors et ai., 2000, Pott and Pott, 1994; Pott and Pott, 2000,
Rodngues and Carvalho, 2001; Schwenk and Silva, 1998;
Silva and Sales, 2004; Torres et al., 2003).

Different ethnomedicinal uses are associated with
Andira cuyabensis, Cecropia pachystachya, Desmodium
distortum, Lippia alba, Ludwigia nervosa, Phyllanthus
amarus, Polygonum acuminatum and Vernonia scabra,
based on the above authors (Table 2). In quantitative
terms, the most frequently reported medicinal uses of
these plants are related to gastrointestinal, central
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nervous system’s, genital, respiratory and skin troubles,
theumatism/contusions and fever/pain. Second line
ethnomedicinal uses deal with circulatory, urinary, eye
and menstruation disorders. The highest number of

ethnomedicinal uses/citations was observed for
Cecropia  pachystachya,  Phyllanthus  amarus,
Polygonum acuminatum and Lippia alba.

Three of these medicinal species, Cecropia

pachystachya, Lippia alba and Ludwigia nervosa,
are foraged by both marsh and pampas deer
Andira cuyabensis and Phyllanthus  amarus were
consumed by pampas deer while Desmodium distortum,
Polygonum acuminatum and Vernonia scabra had been
seen being consumed only by marsh deer.

The other medicinal genera composing the deer’s
diet are Mimosa, Sebastiania and Sida (Corréa, 1984;
Mors et al., 2000), Pavonia (Rodrigues and Carvalho,
2001) and Sabicea (Branch and Silva, 1983; Rodrigues and
Carvalho, 2001).

Plants belonging to Brachiaria, Discolobium,
Melochia and Oryza genera seem to be used mainly for
cattle forage (Allem and Valls, 1987). No medicinal uses
were found for these genera in the literature used.

The only reported data on the plant components of
the marsh deer (Blastocerus dichotormus) diet were
available from studies through microscopic analysis of
fecal samples from remnant of plant species. Most of the
forty-one plant species detected are aquatic or tolerant to
seasonal flooding (Tomas and Salis, 2000). According to
their data, marsh deer were defined as a grazer-browser
strategist as they feed on shoots of shrubs and leaves of
macrophytes (Tomas and Salis, 2000). The same method
early applied by Jackson and Giulietti (1988) to the study
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of food habits of pampas deer (Ozotoceros bezoarticus)
in Argentinian grasslands revealed the selective grazer
behavior of this deer in those habitats.

Our mwentory of plant diet of marsh and pampas deer
was based on the visual observation of their foraging
habits during two surveys at RPPN SESC Pantanal,
comprising dry and wet seasons. Marsh and pampas deer
seem to behave as grazer and browser into the delimited
area chosen for our study, feeding on grasses, herbs and
shoots, leaves and flowers of several shrubs and trees.
Some of these plants such as Cecropia pachystachyva,
Desmodium distortum, Lippia alba, Ludwigia nervosa,
Melochia villosa, Mimosa debilis, Mimosa xanthocentra
and Sebastiania corniculata were seen to be eaten many
times by pampas and/or marsh deer. Tt was observed an
overlapping of 6 plant items (Table 1 and Fig. 1) in the
foraging habits of both deer (Brachiaria humidicola,
Cecropia pachystachya, Lippia alba, Ludwigia nervosa,
Melochia villosa and Mimosa xanthocentra), among the
21 plant species mventoried. Nine items were foraged
only by marsh deer, while six other were seen to be
consumed by pampas deer (Table 1 and Fig. 1).

Tt was observed that eight plant species composing
the marsh and pampas deer’s diet are reputed medicinal
and that other five plant species belong to genera used in
Brazilian popular medicine to alleviate illness symptoms,
mainly inflammatory and infectious processes. It can be
affirmed that marsh and pampas deer feed on some
medicinal plant species in the habitat shared by both deer
during dry and wet seasons.

The plant species Andira cuyabensis, Cecropia
pachystachva, Desmodium distortum, Lippia alba,
Ludwigia rervosa, Phyllanthus amarus, Polygonum
acuminatum and Vernowia scabra belong to botanic
genera possessing several medicinal species in Brazil
(data not shown). Some of these medicinal plants have
been deserved the attention of chemists and biclogists in
the search of bicactive compounds. Among the most
investigated ones, Phyllanthus amarus stands out
from the other diet’s items by its wide biological
activity spectrum that comprises anti-inflammatory
(Kassuya et al., 2003, 2005; Raphael and Kuttan, 2003},
antibacterial (Kloucek ez al., 2005), contraceptive (Rao and
Alice, 2001) and mainly antiviral (Notka et al, 2004)
activity.

Several reports on the Lippia alba and its chemical
components have  emphasized their medicinal
properties such as analgesic (Costa et al., 1989); antiviral
(Ruffa et al., 2004) and antibacterial (Caceres et al., 1991).
A sigmficant anti-inflammatory activity was demonstrated
for Cecropia pachystachya (Hikawczmik et al, 1998),
which can be seen as a benefit effect in the consuming of
this plant popularly used against infectious troubles.
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Many of the edible plants that are consumed in the
human’s diet have both therapeutic and dietary functions,
exhibiting health protecting properties such as vermifuge
(Tandon et al., 2003), antimicrobial (Lai and Roy, 2004;
Schmourlo et al., 2005) or cardiovascular and anticancer
activities (Kns-Etherton et al., 2002). However, very little
is known about the health benefits of regular
consumption of small quantites of medicinal foods
(Ogle et al., 2003).

Studies of animal self-medicatior, until now almost
exclusively limited to gorillas and chimpanzees (Cousins
and Huffman, 2002, Huffman, 2003), could be
advantageously extended to other ammal orders such as
ungulates like pampas and marsh deer under mvestigation
here. Tt has also become increasingly apparent that other
amimals, outside non-human primates, share strong
similarities with humans in their use of plants. Clearly the
hypothetic link between the pharmacological profiles of
the identified plants and their true benefits for deer health
remain to be established. It 1s important to note that, for
the present preliminary study, the criteria that determine
the plant selection behavior of the deer has not been
taken in consideration, a crucial point that will receive a
special attention n the next future.
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