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ABSTRACT

Incidents involving plants have been a major problem for public health over the years and represent the fourth leading
cause of poisoning in Brazil, leading to death many people, especially children. This study aimed to carry out an
ethnobotanical survey of plants with toxic active constituents, grown in the municipality of Cuité, Paraiba, correlating
the popular and scientific knowledge. This study conducted an exploratory and descriptive field research by applying
semi-structured questionnaires to city dwellers who maintained frequent contact with plants. The identification of 19
toxic species and 18 potentially poisonous species was possible. Prevalent plants in homes were ornamental. Most
respondents were senior women who carried out this practice over ten years, and this interest in cultivation had
come through relatives. The survey showed that most interviewees unaware the toxic potential of cited plants, which
indicates the need to carry out educational and preventive work among the population.
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RESUMO

Incidentes envolvendo plantas t€ém sido um grande problema para a satide ptblica ao longo dos anos e representam a
quarta principal causa de intoxicag@o no Brasil, levando a morte muitas pessoas, especialmente criangas. Este estudo
teve como objetivo realizar um levantamento etnobotanico de plantas com constituintes ativos toxicos, cultivadas
no municipio de Cuité, Paraiba, e correlacionar o conhecimento popular com o cientifico. Realizou-se uma pesquisa
de campo exploratoria ¢ descritiva, aplicando questionarios semi-estruturados para os moradores da cidade que
mantinham contato freqiiente com plantas. A identificagdo de 19 espécies toxicas e 18 espécies potencialmente toxicas
foi possivel. As plantas prevalentes nas residéncias foram as ornamentais. A maioria dos entrevistados eram mulheres
idosas, realizam esta pratica ao longo de dez anos e o interesse pelo cultivo surgiu através de parentes. A pesquisa
mostrou que os moradores desconhecem o potencial toxico das plantas citadas, o que indica a necessidade de realizar
um trabalho educativo e preventivo junto a populagao.

Palavras-chave: plantas; saude publica, envenenamento, etnobotanica
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INTRODUCTION

Toxic plants are those that cause damage to health
by contact, inhalation or ingestion and may even lead to
death. Some substances found in these plants may cause
undesirable reactions and the quality of cultivation, or
inadequate collecting and extraction of plant constituents
can make them dangerous (1).

Ethnobotany is the study of the interaction of
human societies past and present with plants. This kind
of research, growing in Brazil and worldwide is based on
the collecting of plants and information about their use.
With this also increases the interest and knowledge about
the chemical components of the plants being discovered
medicinal and toxic species. This latter, feared by many
people and poorly utilized by others may lead a great risk
to the population that does not know about them (2,3).

According to the Ministry of Health annually
in Brazil, there are about 2,000 cases of poisoning by
plants of which 5% occur in animals and the other 95%
with humans (4). For every ten reports of poisoning
in humans, six occur in children younger than nine
years, usually for plants grown within the home or in
public places such as schools. Adverse reactions among
adolescents and adults are also common and is caused
mainly by the inappropriate use of medicinal plants,
hallucinogenic and abortive (5).

Poisoning caused by plants is becoming a serious
problem for public health and the economy over the
years. Accidents with toxic plants represent the fourth
leading cause of poisoning in Brazil with loss of human
life and have been causing untold financial damage to
the government with the need to maintain emergency
services in hospitals (6).

Thus, this study conducted an ethnobotanical survey
of plants that have active principles with toxic effects in
the municipality of Cuité, PB, Brazil to contribute to the
knowledge of the population of this area reducing the
indiscriminate use and poisoning that has been a serious
health problem for many people over the years.

METHODS

Studied area. Cuité is a municipality in the State of
Paraiba in the Northeast Region of Brazil with an area
of 741.840 km?. It’s located in Curimatati Westerner
small area, in the Paraiba Agreste Mesoregion with
geographic coordinates: 06°29°01 “S and 36°09°13”
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W and belongs to caatinga biome with an altitude of
661 meters above sea level. According to the Brazilian
Institute of Geography and Statistics (IBGE), Cuité has
an estimated population of 20,299 inhabitants, with a
population density of 26.9 people per Km? (7).

Data collection and ethnobotanical method
employed. The research was conducted between
March and December 2014 and had an exploratory
character - using bibliographic and documentary
survey; a descriptive - exposing the characteristics of
the population under study; and a field character - by
requesting information to the community about the
problem studied (8).

Interviews were conducted with the application
of a semi-structured questionnaire, through visits at 25
homes, three schools (State Elementary School Orlando
Venancio dos Santos, State Elementary School André
Vidal de Negreiros and County Elementary School
Celina Lima Montenegro); three squares (Claudio
Gervasio Furtado Square, José Bianor da Fonseca
Youth Square and Square of Filgueiras); one Center for
Psychosocial Care (CAPS-I); and Federal University of
Campina Grande (UFCG).

Information was collected regarding the personal
data of the participants, plants and cases of poisoning.

This study was approved by the Research
Ethics Committee of the University Hospital Alcides
Carneiro (HUAC) of Campina Grande, Paraiba being
carried out according to the guidelines and regulations
for research involving human beings of Resolution
196/96 of the National Health Council. CAAE:
25401813.5.0000.5182.

Inclusion criteria were subjects who cultivate
plants or had frequent contact with these in their routine
and who agreed to participate in the interviews by the
Consent and Informed Document (IC). Individuals were
excluded after refusing to cooperate; did not sign the IC,
or had any cognitive limitation.

During the interview, whenever possible two
samples were collected from each plant material in
flowering period. The first sample was placed in a glass
container with lid in ethyl alcohol 96% (VETEC) to the
conservation of fresh plant and the second was used for
making voucher specimen, both being deposited in the
Herbarium of UFCG, campus Cuité. Some plants were
large sized or were not in the flowering period; therefore,
they were not collected. However, these species were
well-known and so were identified by photographs
obtained through a digital camera Sony Cyber-shot
DSC-HX1 model. All plant specimens were identified



by the botanist Prof. Dr. Carlos Alberto Garcia Santos.
Data analysis was done by compiling the information
obtained in the survey and comparison with the literature,
using percentage values whenever appropriate.

RESULTS AND DISCUSSION

During the research, 34 sites were visited, chosen
by city dwellers indications. However, only 31 people
were interviewed. One of the individuals refused to
participate; and a single person, a gardener, provided
information about the species cultivated in three of the
visited squares.

Profile of respondents. Among the interviewees,
the female gender prevailed (80.65%). The age of
the people ranged between 39 and 85 years old,
predominating age group between 60-69 years (29.00%),
as shown in Figure 1. Data demonstrate that knowledge
about plant species was quite limited to older people.
This result can be attributed to lack of interest of young
people for traditional practices, getting this culture lost
over time.

Many respondents did not know the plants growing
in their gardens and the toxic potential of them. Most
citations of plant species were done by literate people
(74.20%), but no relation was observed between the
level of education and knowledge about the management
of cultivated plants (9).
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Figure 1. Age distribution of the respondents in the municipality of
Cuité, PB, Brazil (2014).

Concerning the profession of the interviewees,
they were predominantly retirees (35.48%) and farmers
(29.02%), according to Figure 2. Performing visits to
various locations, as schools and squares, allow the
involvement of different professionals in the research,
aggregating diverse knowledge about the cultivation of
the plants.
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Information about the collected species.
According to Silva (2006), in Brazil are known 113
toxic plants, 38 registered in the Northeast Region (9).
In more recent data reported for the State of Paraiba, the
presence of 35 poisonous species was detected and is
essential to conduct studies on poisoning since still there
are many plants to be studied and identified (10).

The research resulted in a total of 96 plants, which
had their identification performed by photo (n = 61) or
botany characterization of collected specimens (n = 35).
In literature were found proven toxicity for 19 of these
plants, as shown in Table 1 and toxic potential for 18
others (Table 2).
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Figure 2. Occupation of the interviewed in the municipality of Cuité,
PB, Brazil (2014).

There are numerous chemical components in toxic
plants such as calcium oxalate, alkaloids, cardioactive
glycosides, toxalbumins, cyanogenic glycosides, tannins,
saponins, and all are able of causing accidents, often
severe, to the health of the living being (3). In the Tables
1 and 2, can be observed that, besides the first four toxic
principles previously mentioned, diterpenic esters should
also be emphasized since they are the most common
compounds found in the poisonous species studied.

Considering the origin of the identified plants, the
majority (59.46%) is native, being part of the Brazilian
biodiversity and other 40.54% are exotic species.
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Figure 3. Distribution of the interviewees in relation to the time
growing plants in the municipality of Cuité, PB, Brazil (2014).



Apocynaceae and Araceae were the most cited
among botanical families with the most toxic species;
Euphorbiaceae stood out for showing the highest number
of potentially toxic species.

The toxic plants with the highest number of citations
by the interviewees were: Dumbcane, Philodendron, and
Snake plant. These plants are entirely inappropriate for
medicinal or food purposes because usually, all its parts
have toxic compounds traces. Therefore, they should
be used exclusively for ornamental purposes, and it is
essential to be careful while performing pruning and be
warned about possible accidental ingestion, especially
by children and pets (1).

58.02%
60% -

50% -

< 35.48%
< 40% -
=
2
5 30%
a2
E
2 20% A
a
% . %
10% | 3.25% 3.25%
0% T T T
Parents Neighbors Mass media ~ Own interest

Interest for cultivation

Figure 4. Reasons that motivated the interviewees to grow plants in
the municipality of Cuité, PB, Brazil (2014).

Aloe vera, Madagascar periwinkle and Marvel of
Peru stood out among the most cited species with toxic
potential. These plants can be used for ornamental,
medicinal and/or food purposes. Attention should be paid
concerning the preparing and form of use because they
present chemical constituents that should be avoided by
some individuals.

According Rodriguez et al. (2013), the individual
sensitization rate to compounds of the ingested plant, as
well as the amount and form of consumption, must be
taken into consideration (28).

Information about the plant species cultivated
and/or used by the interviewees. The majority of
respondents (80.65%) reported that they had been
growing plants about ten years and the others had
been cultivating for a shorter period, as observed in
Figure 3. They also indicated that the interest in plant
cultivation was inherited mainly from relatives (parents,
grandparents, uncles) (58.02%) and for their benefit
(35.48%), which is a positive point since the culture of
the plant cultivation is preserved (Figure 4).

Regarding the purpose of cultivation, all visited
sites had ornamental species; 57.57% had plants for
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therapeutic purposes; and 54.54% for food use (fruits and
vegetables). Considering the locations where the plants
were found, 78.77% were grown at home; 18.20% in
squares and schools; and 3.03% at the University and in
CAPS. It was observed, in general, that plants cultivated
in the gardens of houses, had ornamental purposes. Other
studies support this statistic in Acre (29), Rondoénia (30),
Sdo Paulo (17), and Curitiba (31). This predominance
of ornamental species in gardens may be related to the
fact reported by some women who love to decorate their
homes through the natural beauty of plants.

Respondents were asked how they performed the
pruning of plants, and 77.45% reported having specific
tools at home to carry out this activity, like garden
shears, machetes, etc. However, they admitted that most
of the times did not use gloves, making limited their
protection. Others informants mentioned pruning their
plants pulling the dried plant parts, which becomes even
more worrying, due to the total lack of protection of
these individuals.

According to Oliveira et al. (2002), the incidence
of cases of plant poisoning in adults is associated
with gardening activities, caused by latex contact
with skin or by the contact of the dirty hand with eyes
during pruning (32). The acute skin exposure to latex
causes an inflammatory condition on the epidermis,
which is characterized by redness, swelling, pain and
tissue necrosis. Contact with the eyes can lead to the
development of conjunctivitis, keratitis, and uveitis,
along with swelling of the eyelids and eye closure due
to edema (33). This type of intoxication continues to be
a severe problem in the current days, as it was reported
in a paper by Navarro et al. (2014) (34) and Barreto et
al. (2016) (39).

Knowledge of respondents on cases of poisoning
plants. About the knowledge of the informants,
plants 29,00% affirmed not know which species were
poisonous, and the other 71.00% said they obtained
information about toxic plants through the media
and from friends and relatives, but would not able to
recognize or identify them in the field.

Four different kinds of toxicological exposure
to plants can be defined: a) acute poisoning, that
occurs after contact with skin, eyes or if swallowed;
b) chronic intoxication, due continued contact, usually
by accidental or intentional ingestion of certain plants;
¢) chronic exposure, from industrial or agricultural
activities; d) abusive use of some plant species, usually
due hallucinogenic or narcotic effects (36). In this study,



acute poisoning cases were the most reported. When
asked, all respondents said plants had never poisoned
them. However, 16.13% reported that close relatives
(spouse, children, grandchildren) had already passed
through to such experience.

The following cases were reported: a) a 50-year-
old man was accidentally intoxicated with dumbcane
(Dieffenbachia seguine Shott.) plant, while carrying out
cut parts; b) three children under five years old were
intoxicated after ingestion and accidental contact with
leaves of dumbcane; c) a child about 10 years old showed
signs of intoxication after unintentional inhalation of
smoke of jimson weed (Datura stramonium L.) flowers.
The remaining respondents reported not know cases of
poisoning by plant species. However they said to know
that there are dangerous plants.

Concerning plants used as food, it was asked
whether respondents knew that any of these could
present toxic characteristics if not adequately
prepared. Only 12.90% reported knowing, and two
plants were cited: a) cassava (three quotes). They said
that there are two species of cassava, and one of them
can be toxic when not well prepared; b) kale (one
quote), if is not properly cooked can cause stomach
irritation. The others (87.10%) said they did not know
about this kind of poisoning.

According to a survey of the University of Sao
Paulo, cassava can cause fatal poisoning if improperly
prepared, due to the presence of some substances,
mainly linamarin. Certain varieties called “wild cassava”
(Manihot esculenta) accumulate higher amounts of this
constituent, but without chemical analysis is not possible
to distinguish them from the “meek cassava” (Manihot
utilissima) (37). The linamarin occurs in more significant
quantities in the root barks, but the edible white pulp
contains considerable amounts of this cyanogenic
glycoside. The intoxicated person can undergo a process
of cellular asphyxia, and depending on the amount of
cyanide in the blood can lead to death (37).

Regarding kale, reports of stomach cramps were not
found. However, the literature suggests that poisoning
cases involving this plant, are usually associated to
misidentification of the plant, which can be confused
with tree tobacco (Nicotiana glauca Graham) (11).
In 2002 in the city of Ribeirdo Preto, an entire family
was intoxicated by tree tobacco presenting a significant
content of alkaloids. Despite the literature report a few
occurrences of human poisoning by their use, tobacco
tree is usually among the most severe cases. Often the
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clinical status of patient progresses to coma followed by
death (32).

Finally, respondents were asked about the
providence that they would take in case of poisoning with
plants. The majority (80.65%) reported that immediately
would seek medical help. The others (19,35%) answered
that they would treat poisoning at home, and having no
improvement, then would find a hospital.

There are toxic substances that take effect
cumulatively, but most acts on the first contact. In any
case, it is safer to seek medical advice immediately.
Plants considered toxic can cause various reactions
from allergies of skin and mucous to cardiovascular,
respiratory, metabolic, gastrointestinal and neurological
disorders and, in some cases, death. So, the early
treatment is crucial (38).

During data survey, respondents reported the main
indications of plants described as potentially toxic. It
was mentioned the use of infusion from the powder of
Madagascar periwinkle flowers (Catharanthus roseus
L.) for influenza. In folk medicine, all parts of this
plant are considered toxic, except the roots, which are
used empirically as sudorific, diuretic, hypoglycemic
and febrifuge. However, no scientific studies on these
indications were found (26).

Another indication mentioned was the use of oil
from seeds of Barbados nut (Jatropha curcas L.) to
constipation. Based on folk medicine, this plant has
laxative and hemostatic effects. In literature, cases of
poisoning of children and adults by excessive ingestion
of seeds were found. The toxic properties of this plant
are assigned to the globulin curcin, and to an acid
component with similar toxicity to ricinine (39).

Guinea henweed (Petiveria alliacea) was indicated
in the form of homemade syrup for treatment of
influenza. In literature, the use of this plant is cautiously
suggested, due to its toxic and abortive potential.
Infusion is usually recommended for mouthwash in oral
and throat infections, and cataplasm to treat low back
pain, bruises, and trauma (26).

In Brazil, both Barbados nut (Jatropha curcas L.)
as Guinea henweed (Petiveria alliacea) were included in
the list of species that cannot be used for the preparation
of traditional herbal products, given its high toxicity (40).

One respondent reported the use of red spiderling
(Boerhavia diffusa L.) to reduce blood viscosity, but this
indication was not found in the literature. In Brazil, the
roots of this plant have been widely used in folk medicine
for the treatment of liver ailments such as hepatitis and



jaundice. Cataplasm of milled and boiled red spiderling
roots is used against snakebite and jigger flea (Tunga
penetrans). The use for liver disorders was confirmed
by researchers who showed that root extract caused liver
protection in animals against introduced toxins (26).

It was reported by respondents the use of mountain
ebony (Bauhinia variegata L.) flowers infusion for
treatment of diabetes. According to the literature, in
Brazil, many species of Bauhinia receive the popular
name of pata-de-vaca, due to its leaves’ shape (19).
Bauhinia variegata, B. monandra and B. blackeana were
introduced in Brazil with ornamental purpose and can
be found in gardens and squares. Since then, they have
been wrongly used by people with diabetes, instead of
the recommended Brazilian species (B. fortificata and B.
cheilantha). Because of this confusion, the use of these
species should be avoided, at least until the experimental
proof of the safety and efficacy (26).

The community widely knows the effectiveness of
medicinal plants in the treatment of diseases. However,
many users find that natural products do not need rigor
in its preparation, especially about the amount of plant
used and its dose. Thus, the Ministry of Health in Brazil
has warned that many people are poisoned by incorrect
use of medicinal plants (41). When using a home remedy
made from plant parts, the body can absorb many
chemicals, which can both promote beneficial actions as
toxic reactions (42).
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CONCLUSION

A survey about cultivated plants with toxic active
principles was carried out, in the municipality of Cuité,
PB, Brazil, thus contributing to the preservation of local
culture. Data show that most respondents are not aware
of the toxic potential of the plants, indiscriminately
using them and ignoring their toxicity. Given this fact, it
becomes evident the need to complement the available
knowledge about the safety and effectiveness of plant
species with scientific information. This action can be
accomplished by university academic projects carried
out in the community, preparing information leaflets
and performing informative lectures and educational
campaigns on the subject. Considering the plants care
and health, a better understanding of these plant species
is essential to reduce the damaging effects caused by
them, since these have constituted, over the years, a
serious problem of public health.
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