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Abstract

During fetal organogenesis, exposure to natural and/or synthetic chemical agents can have devastating effects on the
developing fetus, including congenital malformations, embryotoxicity, and fetal death. Despite contraindications to the use of certain
chemicals during pregnancy, many pregnant women use medicinal plants to alleviate unwanted symptoms inherent to the
development of the gestational period, such as nausea, vomiting, and abdominal pain, among others. This practice is unfortunately
supported by the false idea that the use of natural substances is incapable of causing harm to the health of the pregnant woman or
the fetus. This study aims to systematically identify medicinal plants commonly used in South America and their secondary
metabolites that may pose risks to fetal development if consumed during pregnancy. By investigating these plants and their
secondary metabolites, we aim to improve the understanding of their potential embryotoxic effects and provide valuable insights
for clinical practices related to herbal remedies during pregnancy. The search for articles was carried out in the databases PubMed
(NCBI), Virtual Health Library (VHL), Scientific Online Electronic Library (SCiELO), Medical Literature Analysis and Retrieval
System Online — MedLine (PubMed), Scientific Electronic Library — SciELO and Latin American and Caribbean Literature in
Health Sciences — LILACS. Although the use of medicinal plants to relieve discomfort related to the development of pregnancy is
an ancient practice, the use of the medicinal plants presented in this work should be avoided by pregnant women, as they are plants

endowed with secondary metabolites that can cause embryotoxic, teratogenic and abortifacient effects.
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1. Introduction

During the critical phase of fetal organogenesis,
exposure to chemical agents—whether of natural or synthetic
origin—can lead to significant adverse outcomes, including
congenital malformations, embryotoxicity, or even fetal
death. In many Latin American countries, it is quite common
for pregnant women to use medicinal plants to alleviate
various discomforts related to pregnancy, including nausea,
constipation, flatulence, weight gain, hormonal fluctuations,
sleep disorders, depression, heartburn, and muscle pain,
among others [1-4]. Medicinal plants are used in South
American countries mainly because of several factors, such
as the popular belief that they are devoid of adverse effects,
socioeconomic difficulties, including limited access to public
health services, unemployment, and the high cost of
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conventional medicines [4-5]. In this way, the use of
medicinal plants reflects a complex interaction between
traditional practices and modern health challenges. Many
women perceive these natural substances as safer alternatives
to allopathic medicines, which are often viewed as potentially
harmful during pregnancy.

However, although use of these plants is most often
undertaken without supervision of a qualified professional, it
is essential to approach this practice with caution due to the
lack of comprehensive safety data on their effects on maternal
and fetal health [6-7]. Thus, continued research and education
are crucial to address potential risks associated with use of
herbal remedies during pregnancy. Although certain
chemical agents are explicitly contraindicated during
pregnancy, there is a worrying gap in knowledge about the
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potential risks associated with several substances derived
from medicinal plants or consumption of medicinal plants in
food form in large quantities or over a prolonged period,
especially during pregnancy. This lack of awareness, together
with inadequate medical advice and insufficient technical-
scientific information, can result in serious detrimental
effects on embryonic development [7-8]. Main objective of
this study was to systematically identify medicinal plants
prevalent in South America (mainly in Brazil) and their
secondary metabolites, may pose risks to fetal development.

2. Methodology

The present work is a literature review where the
identification of articles of interest was performed using the
PubMed databases of the US National Library of Medicine
(https://pubmed.ncbi.nlm.nih.gov/),  database =~ Medical
Literature Analysis and Retrieval System Online
(MEDLINE), Scientific Electronic Library Online (SciELO),
Latin American and Caribbean Literature on Health Sciences
(LILACS), and the search tool attached to the Virtual Health
Library (VHL). The Institutional Repository of different
Brazilian Universities for researching articles along with
theses, dissertations, and monographs also consulted. The
predefined keywords “Pregnancy”, “Medicinal plants”, “Folk
medicine”, “Fetal malformations”, “Fetal death” were used in
the searches. The search expression was the Boolean operator
"AND", limiting the searches to words of the title or abstract
of articles, in English, Portuguese and Spanish, studies with
human beings and/or experimental animals, as well as in vivo
studies and/or ex-vivo. To ensure the quality of the articles,
only indexed publications were included in this database,
comprising articles that presented titles and abstracts on
theme and excluding those that did not meet these conditions.

3. Results and discussion

Different morphophysiological adaptations occur
throughout the development of pregnancy and can lead to
discomforts such as nausea, constipation, flatulence, weight
gain, hormonal changes, sleep disorders, heartburn, and lower
back and pelvic pain, which appear from the first week of
pregnancy and can persist throughout the gestational period
in many women [5-9]. The gestational period that runs from
fertilization to the 57th day of gestation is one in which
several cell divisions occur. During this period, the embryo is
most susceptible to the action of teratogenic and embryotoxic
agents [10-12]. In this context, health conditions of pregnant
women have been target of special attention, since, at this
stage, women become especially sensitive and concerned
about well-being of the fetus, becoming vulnerable to advice
and guidance from friends and family regarding “home
remedies” seen as beneficial and without health risks [4-13].
To alleviate the discomforts that arise during pregnancy,
many pregnant women seek alternative treatment in
medicinal plants, as they believe that, because they are
natural, they are free of harmful effects on pregnancy, despite
the lack of robust data on their safety and efficacy [1-2].
However, some plants used in empirical medicine can
determine embryotoxic, teratogenic, and abortifacient effects,
requiring special care in their use, since plants are usually
chemically complex and may contain toxic substances in
addition to their biologically active principles [2-3-14-15].

Pregnant women should use medicinal plants with
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same care as they would with allopathic medicines, always
accompanied by prior medical knowledge [16]. Occurrence
of embryotoxicity is directly related to maternal exposure to
toxic xenobiotics, cause disorders in embryonic development,
where this embryotoxicity may or may not be reversible,
depending on regenerative capacity of damaged tissue, and
may result in abortion [17-18]. In turn, teratogenicity occurs
when a chemical agent can irreversibly alter structural or
functional development of embryo or fetus and can occur
throughout the gestational period. In turn, exposure to
xenobiotics during pregnancy may determine occurrence of
teratogenicity, which is characterized mainly by irreversible
changes in structural or functional development of embryo or
fetus and may occur throughout gestational period.
Teratogenic xenobiotics cause selective malformation of
some target organs, such as those directly linked to the
formation of lower and upper limbs [19-21] and it is possible
that many secondary metabolites of plants, such as alkaloids,
flavonoids, coumarins, terpenes and anthraquinones,
represent risk during pregnancy [22-24]. Different medicinal
plants used in empirical medicine during pregnancy contain
many of these secondary metabolites in their composition.
The use of these plants as medicine during
pregnancy can have devastating effects on the fetus, as
demonstrated in Table 1. Alkaloids are present in many plant
species described in Table 1. Plants such as Plectranthus
barbatus (Falso boldo), Symphytum officinale (Confrei),
Rosmarinus  officinales  (Alecrim), Solanun crinitum
(Jurubeba), Peumus boldus (Boldo do Chile), Punica
granatum (Romd), Echinodorus macrophyllus (Chapéu-de-
Couro), Brunfelsia uniflora (Manacd), and Camellia sinensis
(Cha-verde) are rich in these metabolites, which makes the
consumption of these plants during pregnancy a high-risk
practice since the literature reports that in addition to being
teratogenic, these secondary metabolites of plants can
determine embryotoxic and abortifacient effects [25-29].
Some morphological characteristics of plants rich in alkaloids
in their constitution and commonly found in different regions
of different Brazilian states are shown in Figure 1. Among the
types of alkaloids, pyrrolizidines stand out, which when
hepatically biotransformed by CYP450, generate highly
reactive and toxic compounds that can determine occurrence
of  hepatotoxicity —and related diseases [30-33].
During pregnancy, the main pathophysiological
implication determined by ingestion of pyrrolizidine
alkaloids is teratogenicity, due to ability of these substances
to bind to the DNA molecule and cause interference in cell
differentiation, devastatingly damaging fetal development
[34-35]. In South America and mainly in Brazil, it is not
uncommon to observe that some pregnant women use plants
such as Aloe vera (Babosa), Rhamnus purshiana (Céscara
sagrada), Cassia angustifolia (Sene), Handroanthus
impetiginosus (Ipé roxo) to reduce weight gain during
pregnancy. Some characteristics of these plants can be
observed in figure 2 these species are rich in anthraquinones,
Table 1, which have laxative, anti-inflammatory, antioxidant,
& antihistamine action, in addition to being vasoconstrictors.
Laxative action is predominant therapeutic activity of these
species, as anthraquinones stimulate contraction of smooth
muscle of intestine, increasing peristalsis. Main risk to health
of pregnant women and which related to indiscriminate use
of these compounds is abortion, as these substances are
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capable of inducing an increase in activity of uterine smooth muscle, which results in intense uterine contractions.

Figure 1. Medicinal plants rich in alkaloids and easily found in Brazilian household gardens. (A) Plectranthus barbatus (falso
boldo), a species used against inflammatory and respiratory disorders. (B) Symphytum officinale (Confrei), known for its
traditional use in wound healing and anti-inflammatory properties. (C) Rosmarinus officinales (Alecrim), traditionally used to
treat inflammatory conditions. (D) Solanum crinitum (Jurubeba), used in folk medicine to treat digestive system disorders.

Figure 2. Plants rich in anthraquinones in their compositions. (A) Aloe vera (Babosa) a species used in the treatment of skin and
gastrointestinal system diseases. (B) Rhamnus purshiana (Cascara sagrada), a plant used empirically against gastrointestinal
disorders. Cassia angustifolia (Sene), a species used in folk medicine as a laxative. (C) Handroanthus impetiginosus (Ipé roxo), A
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species used empirically for various therapeutic purposes in South America, especially in Brazil.

Figure 3. Some morphological characteristics of plants rich in coumarin, endemic in different regions of different Brazilian states.
(A) Angelica archangelica (Erva-dos-anjos), popularly used in gastric and central nervous system disorders. (B) Ferula
assafoetida (Assa-fétida), popularly used against infections and diabetes. (C) Peumus boldus (Boldo-do-Chile), a species used
against indigestion. (D) Artemisia vulgaris (Losna) popularly used against inflammatory pain.

Figure 4. Plants rich in terpenoids in their compositions. (A) Cinnamomum camphora (Canfora) a species popularly used against
inflammatory pain. (B) Echinodorus macrophyllum (Chapéu-de-couro), a plant used empirically used as an anti-inflammatory. (C)
Maytenus ilicifolia (Espinheira santa), plant used popularly against gastritis. (D) Baccharis trimera (Carqueja) a species popularly
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used against digestive system disorders.
Table 1. Medicinal plants and their secondary metabolites that are potentially harmful to fetal development

Scientific name/popular  Use according to Raw Plant Secondary Harmful effectson  References
name in Brazil folk medicine Materials metabolites fetal development
Aloe sp/Babosa Burns and skin Leaves and Anthraquinones Abortifacient and [36-60-97]
conditions, and sap mutagenic
gastrointestinal
system disorders
Angelica Gastric discomfort Flowers Volatile oils, Abortifacient and [48-49-59]
archangelica/Erva-dos- and anxiety coumarins, and teratogenic
anjos flavonoids
Artemisia vulgaris/Losha Anti- Leaves and Coumarins, Teratogenic and [44-61]
inflammatory, roots tannins, terpenes embryotoxic
antiparasitic
Baccharis Food indigestion Leaves Flavonoids and Abortifacient [43-62]
trimera/Carqueja and gastric terpenes
disorders
Brunfelsia Inflammatory Leaves, roots Alkaloids Abortifacient [26]
uniflora/Manacé-de- symptoms and stems
cheiro
Cassia angustifolia/Sene Constipation Leaves Anthraquinones an Abortifacient [34-49]
flavonoids
Cinnamomum Inflammatory Stem Phenolic acids, Embryo loss and [49-51-65]
verum/Canela symptoms flavonoids, fetal malformation
terpenes,
aldehydes and
glycosides
Cymbopogon Inflammatory Leaves Geranial, geraniol, Developmental [51-53-66-
citratus/Capim cidreira symptoms geranyl acetate, toxicity and 68]
citronellal, abortifacient effects
citronellol,
germacrene and
elemol
Echinodorus Acute and chronic Leaves Alkaloids, Abortifacient [44-69-70]
macrophyllus/ Chapéu- inflammatory flavonoids and
de-Couro conditions triterpenes
Eucalyptus Pediculosis Leaves Terpenes and Abortifacient [37-71-72]
globulus/Eucalipto flavonoids
Ferula assafoetida/Assa Antiviral and Leaves Coumarins and Emmenagogue, [44-45-73-
fética hyperglycemia terpenes abortifacient and 74]
teratogenic
Ginkgo biloba/Ginko Blood circulation Leaves, fruits Flavonoids and Abortifacient and [17-75-76]
disorders and seeds coumarins teratogenic
Handroanthus Depression, Leaves Anthraquinones, Teratogenic and [4-49-94-96]
impetiginosus/ inflammatory flavonoids and abortifacient
Ipé roxo symptoms and tannins
bacterial infections
Lantana camara/ Inflammatory Leaves Flavonoids and Teratogenic [26-54-77]
Camar4, chumbinho disorders terpenes
Luffa operculata/Bucha Rhinitis and Fruits Terpenes Abortifacient and [9-13-19-34-
paulista rhinosinusitis embryotoxic 55-78-79]
Matricaria recutita/ Inflammatory Leaves and Flavonoids and Abortifacient [19-80]
Camomila symptoms, flowers terpenes
gastrointestinal,
and liver disorders
Maytenus ilicifolia/ Ulcer and gastritis ~ Leaves, bark Terpenes Abortifacient [9-55-81]
Espinheira santa and roots
Mentha piperita/Horteld  Digestive disorders Leaves Lignans, terpenes, Teratogenic [4-55-56-82-
flavonoids and p- 83]
coumarinic acid
Lanza-Junioret al., 2025 5
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Peumus boldus/Boldo do Gastrointestinal Leaves, roots Alkaloids Embryotoxic, [26-84]
Chile disorders and stems abortive and
teratogenic
Plectranthus Respiratory and Leaves Alkaloids, Abortifacient [57-85]
barbatus/Falso boldo inflammatory diterpenes and
disorders coumarins
Punica granatum/Roma  Gastric ulcers and Seeds, bark, Alkaloids Embryotoxic [56-86]
diarrhea fruit, trunk
and root bark
Rhamnus purshiana/ Constipation Leaves and Anthraquinones Emmenagogue, [19-40-87]
Céscara sagrada fruits abortifacient,
genotoxic
Rosmarinus officinales/ Inflammatory Leaves and Terpenes and Abortifacient [4-88]
Alecrim symptoms branches flavonoids
Solanun crinitum/ Gastric and liver Fruits, roots, Alkaloids Abortifacient [26-89-92]
Jurubeba disorders leaves and
flowers
Symphytum officinale Inflammatory Leaves Alkaloids and Abortifacient [26-34-93]
Confrei symptoms terpenes

In addition, this class of secondary metabolites has
been shown to have mutagenic activity and, therefore, can
interfere with the replication of fetal cells devastatingly [36].
Plants rich in anthraquinones and commonly found in many
regions of different Brazilian states are shown in Figure 2.
The flavonoids shown in Table 1 are found in plants such as
Rosmarinus officinalis (Alecrim), Polianthes tuberosa
(Angelica), Peumus boldus (Boldo-do-Chile), Lantana
camara (Camard), Matricaria recutita (Camomila),
Baccharis trimera (Carqueja), Echinodorus macrophyllum
(Chapéu-de-couro), Eucalyptus globulus (Eucalipto), Ginkgo
biloba (Ginkgo), and Punica granatum (Roma) [19-24-26-
37]. Therefore, the use of these plants rich in flavonoids
should be avoided by pregnant women, especially in the last
trimester of pregnancy, as the anti-inflammatory action of
these metabolites can alter fetal cardiac function, resulting
from the inhibition of production of prostaglandins produced
by the placenta, which have the function of keeping open the
arterial duct that connects the pulmonary artery to the aorta.
After seven months of gestation, this duct depends on
prostaglandins to remain open. Its closure can interrupt blood
flow, leading to fetal death [38]. Coumarins are phenolic
compounds that have anticoagulant, anti-inflammatory,
antidiarrheal, antiseptic, and antioxidant effects [39].

These phenolic compounds are present in species
such as Angelica archangelica (Erva-dos-anjos), Ferula
assafoetida (Assa-fétida), Peumus boldus (Boldo-do-Chile),
Artemisia vulgaris (Losna), Ruta graveolens (Arruda), and
Ginkgo biloba (Ginkgo), as described in Table 1. Coumarins
are vitamin K antagonists and, as such, inhibit the synthesis
of coagulation factors Il (prothrombin), VII, 1X, and X, as
well as proteins C and S, disrupting the homeostasis of the
coagulation  cascade. These  metabolites interact
synergistically with synthetic anticoagulants, such as heparin,
increasing the risk of bleeding or thromboembolic events.
Coumarins are considered teratogenic when used in the first
trimester of pregnancy and, in some cases, can cause abortion
[39- 41]. Figure 3 shows some morphological characteristics
of plant species rich in coumarins and easily accessible to the
Brazilian population. In turn, terpenoids are abundant
secondary metabolites in the plant kingdom, being the
metabolites with the greatest presence in the species
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presented in Table 1. Many compounds of this class are used
in the pharmaceutical industry, as they present a wide variety
of biological properties, such as antimicrobial, antifungal,
antiviral, hypoglycemic, analgesic, anti-inflammatory, and
antiparasitic effects [42-43]. In this context, terpenoids are
present in products based on Cinnamomum camphora
(Canfora), Echinodorus macrophyllum (Chapéu-de-couro),
Maytenus ilicifolia (Espinheira santa), Baccharis trimera
(Carqueja), Rosmarinus officinalis (Alecrim), Mentha
piperita (Horteld), Matricaria recutita (Camomila),
Artemisia vulgaris (Losna), Ferula assafoetida (Assa-fétida),
and Eucalyptus globulus (Eucalipto).

Many of these products derived from these plants
are consumed by pregnant women for the rapid treatment of
symptoms such as nausea, vomiting, constipation, flatulence,
heartburn, colds, flu, anxiety, and depression [44-46]. Some
morphological characteristics of plants rich in terpenoids and
commonly found in many regions of different Brazilian states
are shown in Figure 4. Terpenoids can determine harm to the
health of pregnant women, such as spontaneous abortion due
to the relaxation of the uterine muscles, which makes it
difficult for the embryo to attach. Effects such as
embryotoxicity and teratogenicity are also described in the
literature [43-47]. In this context, it is clear that the use of
medicinal plants as an alternative to conventional medicines,
although it may be seen as a viable solution, presents
significant risks that require a careful and scientific approach.
In some populations in Brazil, popular knowledge about the
use of medicinal plants is passed down from generation to
generation, and it is usually an accessible and culturally
accepted practice. However, the inappropriate use of these
plants can result in harmful effects for both the mother and
the fetus, which can be represented mainly by teratogenic,
embryotoxic, and abortifacient risks. In addition, the lack of
scientific  knowledge about the dosage and safe
administration of preparations obtained from these plants, as
well as their botanical identifications carried out incorrectly,
can result in poisoning and aggravation of these risks.

4. Final considerations
Due to sociocultural factors or not, self-medication
with medicinal plants by pregnant women, even in the
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absence of proof regarding the efficacy and safety of these
substances, can be a high-risk practice for both maternal and
fetal health. This concern applies even too many plants that
have been consumed for centuries without any reports or
consensus in the literature on their potential harm to human
health. Therefore, the use of medicinal plants as an alternative
therapy for various undesirable physiological changes during
pregnancy should be avoided, or in cases of extreme
necessity, should be monitored by a qualified professional.
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