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Highlights

This review provides new scientific evidence for abortifacient medicinal plants mentioned in traditional
Persian medicine and discloses their underlying abortifacient mechanisms.

Traditionality

The first ancient Persian document that mentions abortifacient herbal drugs is the Avesta, the holy book of
Zoroastrians, in 600 B.C., which mentions some abortifacient drugs such as Shaēta (gold, a yellow liquid or
some type of plant) and Ghnâna (a deadly medicine). Subsequently, Al-Qanun Fi Al-Tibb (The Canon of
Medicine), one of the most comprehensive pharmacopeias in the field of medicine written by Avicenna in
the 11th century, and Makhzan Al-adviyah (The Storehouse of Medicaments), one of the largest
pharmacopeias of traditional Persian medicine written by Aghili in the 18th century, record additional
abortifacient properties for some herbal drugs, such as Ruta graveolens and Nigella sativa.
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Abstract
Background: Miscarriage or spontaneous ending to a pregnancy takes place at the early stages of pregnancy
without intervention. Pregnant women may use medicinal herbs to relieve some of the symptoms of pregnancy as
they believe that all herbs are safe. Some abortion-inducing herbs were mentioned by the famous Iranian
philosophers, Avicenna and Aghili, in documents of traditional Persian medicine titled Al-Qanun Fi Al-Tibb (The
Canon of Medicine, written by Avicenna in the 11th century) and Makhzan Al-adviyah (The Storehouse of
Medicaments, written by Aghili in the 18th century). Methods: Electronic databases such as PubMed, Scopus,
Google Scholar, Cochrane Library and Web of Science were searched to find new scientific evidence that these
plants are toxic during pregnancy. Data was collected from 1831 to 2019. Results: Twenty-one plants were found
to be abortive according to Al-Qanun Fi Al-Tibb (The Canon of Medicine) and Makhzan Al-adviyah (The
Storehouse of Medicaments). Scientific research has shown that these plants possess abortifacient effects by the
mechanisms of toxic alkaloids, uterine stimulants, and emmenagogue that interferes with implantation and results
in fetus toxicity. These studies included in vivo or in vitro studies. Some of these plants showed abortifacient
effects by more than one mechanism. Ruta graveolens, Nigella sativa, Curcuma longa, Lupinus termis, Apium
graveolens, Mentha longifolia, and Peganum harmala possess uterine stimulant properties. Ruta graveolens,
Juniperus sabina, Cicer arietinum, Piper longum, Artemisia absinthium, and Citrullus colocynthis interfere with
implantation. Ruta graveolens, Nigella sativa, Curcuma longa, Tanacetum parthenium, Piper longum, Laurus
nobilis, Apium graveolens, Mentha longifolia, and Cinnamomum iners exhibit emmenagogue effects. Lupinus
termis, Delphinium staphisagria, Laurus nobilis, Trigonella foenum-graecum, Zataria multiflora, and Artemisia
absinthium contain toxic alkaloids and possess teratogenic effects. Conclusion: The results of this study of
traditional Persian medicine resources have been confirmed with new scientific evidence. Therefore, pregnant
women should avoid consuming herbs without knowledge of their safety.
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Background

Miscarriage or spontaneous pregnancy loss occurs
before 24 weeks of gestation with no intervention [1,
2]. Nearly 15% of all pregnancies terminate
spontaneously [3]. The etiology of miscarriage is
related to maternal and fetal parameters [4].
Approximately 65–80% of the world’s population use
traditional medicine for health care. There is
insufficient data concerning pregnant women who use
herbal medicines during pregnancy, however their
numbers are on the rise [5]. Epidemiological studies
have shown that the consumption of herbal medicines
by pregnant women ranges from 27–57% in Europe
and 10–73% in the US [6]. Several studies found that
women use herbal medicines more often than men [7].
Herbal medicines used by the general population are
usually safe. However, there is limited information
regarding the safety of herbal medicines during
pregnancy [5, 8].
Herbal medicines have played a significant role in

the prevention and treatment of diseases for millennia.
There are more than 35,000 medicinal species of plants
and many people in world use these herbal drugs [9,
10]. Some herbal medicines possess contraceptive,
abortifacient, uterine stimulant, and estrogenic effects
in animals and humans [11]. Pregnant and nursing
mothers must be cautious about the use of herbal drugs
during pregnancy and lactation. Certain herbal drugs
are unsafe in pregnancy as they can cross the placental
barrier and can induce abortion by uterine contractions.
They can also result in birth defects and death [12, 13].
Consumption of herbal drugs by pregnant women
varies in different regions and cultures. Women use
herbal medicines to treat some symptoms caused by
pregnancy such as nausea, vomiting, constipation,
anxiety, etc. [14]. During pregnancy, women are
concerned about the side effects of herbal and/or
chemical drugs [15, 16].
During the first trimester of pregnancy, some active

ingredients can cross the placental barrier and harm the
fetus due to their toxic, teratogenic, and abortifacient
effects [17]. Consumption of some herbal drugs in this
period can result in complications [18]. Herbal drugs
induce abortion by different mechanisms like
stimulation of menstruation and their alkaloid,
essential oil, and anthraquinone content, their laxative
properties, and their effects on the hormonal system
[12].
Persian medicine is a type of complementary and

alternative medicine adopted from Indian, Egyptian,
and Greek medicine along with their examinations.
The first ancient Persian document that mentions
abortifacient herbal drugs is the Avesta, the holy book
of Zoroastrians, in 600 B.C. which mentions some
abortifacient drugs such as Shaēta (gold, a yellow

liquid or some type of plant) and Ghnâna (a deadly
medicine). Subsequently, Al-Qanun Fi Al-Tibb (The
Canon of Medicine), one of the most comprehensive
pharmacopeias in the field of medicine written by
Avicenna in the 11th century and Makhzan Al-adviyah
(The Storehouse of Medicaments), one of the largest
pharmacopeias of traditional Persian medicine (TPM)
written by Aghili in the 18th century, records additional
abortifacient properties of some herbal drugs, such as
Ruta graveolens and Nigella sativa.
The aim of this study is to warn pregnant women

regarding the use of potentially harmful herbal
medicines and discuss their safety during pregnancy.
Selected plants with abortifacient effects were
collected from traditional medicine sources and their
effects were evaluated and provided in modern medical
terms.

Methods

Search strategy
In this review article, medicinal herbs inducing
abortion were collected from traditional literatures
including Al-Qanun Fi Al-Tibb (The Canon of
Medicine) and Makhzan Al-adviyah (The Storehouse of
Medicaments) (Table 1) [19, 20]. The abortifacient
effect of the herb was researched using the terms
mosghet (abortion), seght (abortion), and ekhraj janin
(expulsion of the fetus). The name of each plant was
extracted and matched using the reference book titled
Matching the Old Medicinal Plants Names with
Scientific Terminology written by AG. Ghahreman and
AR. Okhovvat.
Then, appropriate keywords were extracted from

mesh. A pilot search was completed in PubMed to
discover additional key words such as abortion,
abortive, abortifacient, fetus, uterus, uterine,
emmenagogue and their equivalents with the combined
form of these terms and with no language restrictions.
The search strategy was performed in Google Scholar,
PubMed, Science Direct, Scopus and Web of Science
databases for each plant. After detecting keywords and
their equivalents, the search strategy was determined.

Paper selection
To increase precision, the articles were evaluated by 2
members of the research team separately. For this step,
2 members of the team acted as leads to evaluate the
articles. First, duplicated articles were omitted, and
invalid documents were selected from none-reliable
sources such as newspapers, lectures, posters etc. as
they were unable to demonstrate validity of the
research. Subsequently, the full text of the articles was
obtained by the Central Library of Tehran University
of Medical Sciences. For inaccessible articles, emails
were sent to the corresponding authors. Valid
documents were classified by subject. Findings for
each herb were evaluated in vitro and in vivo to
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investigate the pharmacologic mechanism of the
abortifacient effect. The evaluations were sorted into in
vitro or in vivo studies and a brief mechanism of action
of each plant was stated. Ultimately, the text of the
article was written (Figure 1). To manage the articles,
EndNote Ver.X7 was used.

Data extraction
After the articles were validated, their references were
collected separately. Each of their findings were
evaluated and the related articles were selected. The
citations of these articles were researched. Finally,
selected articles and their citations were used in this
article. In this study, 144 articles were discovered and
117 of them were related to the results section.

Results

Twenty-one abortifacient plants are mentioned in

Al-Qanun Fi Al-Tibb (The Canon of Medicine) and
Makhzan Al-adviyah (The Storehouse of Medicaments).
The evidence supporting their abortive effects are
presented in the following text. Abortion occurs in
some women recurrently. Specific plants have
untoward effects as a side-effect when used in large
amounts. Abortifacient plants are often consumed as
herbal drugs and the number of documents that were
found for each plant are as follows: Ruta graveolens 6,
Nigella sativa 10, Juniperus sabina 3, Curcuma longa
5, Tanacetum parthenium 8, Lupinus termis 7, Cicer
arietinum 7, Salsola kali 7, Equisetum arvense 3, Piper
longum 5, Delphinium staphisagria 5, Laurus nobilis 7,
Apium graveolens 5, Mentha spp 9, Citrullus
colocynthis 4, Peganum harmala 3, Ferula
assa-foetida 4, Trigonella foenum-graecum 5, Zataria
multiflora 5, Artemisia absinthium 4, and
Cinnamomum iners 5 (Table 2).

Table 1 Herbal medicines mentioned in Al-Qanun Fi Al-Tibb (The Canon of Medicine) and Makhzan
Al-adviyah (The Storehouse of Medicaments) with abortifacient effects

Scientific names Family
Name(s) in Al-Qanun
Fi Al-Tibb (The Canon
of Medicine) and
Makhzan Al-adviyah
(The Storehouse of
Medicaments) books

Plant parts used

Ruta graveolens Rutaceae Sodab Aerial part
Nigella sativa Ranunculaceae Shoniz Fruit
Curcuma longa Zingiberaceae Asabe asfar Rhizomes
Tanacetum parthenium Asteraceae/Compositae Oqhovan Flower, leaves and all parts

of plant
Cicer arietinum Leguminosae Hemas Fruit
Piper longum Piperaceae Dar felfel Fruit
Laurus nobilis Lauraceae Ghar Leaves, fruits, flowers, and

bark
Apium graveolens Apiaceae Karafs Aerial parts, seeds,

oleoresin, and seed oil
Mentha spp Lamiaceae/Labiatae Moshktramashi Aerial part
Peganum harmala Zygophyllaceae Hormal/Harmal/Hermal Fruits and seeds
Cinnamomum iners Lauraceae Salikhe Bark and leaves
Juniperus sabina Cupressaceae Abhal Leaves and fruit
Lupinus termis Leguminosae Termes Seeds
Delphinium staphisagria Ranunculaceae Zabib o jabal Seeds
Trigonella foenum-graecum Fabaceae Holbe Aerial part and seeds
Artemisia absinthium Asteraceae Afsantin Aerial part
Zataria multiflora Lamiaceae Tar’Sa Aerial part
Salsola kali Chenopodiaceae Oshnan Roots and aerial part
Equisetum arvense Equisetaceae Eslanj Aerial parts
Citrullus colocynthis Cucurbitaceae Hanzal Fruit
Ferula assa-foetida Umbelliferae Heltit Oleo-gum-resin
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Figure 1 Article flow chart

Abortifacient effects due to stimulation of the
uterus and/or emmenagogue
Ruta. graveolens. Ruta. graveolens which belongs to
the Rutaceae family is an ever-green shrub distributed
around the world [21]. All the aerial parts of Ruta.
graveolens are used [22]. In TPM, numerous properties
have been implied for its use, such as an
anti-inflammatory, an analgesia, a carminative and an
anti-helminthic [20]. Some of its chemical constituents
are glycosides (rutine, a flavonoid) and alkaloids
(quinolones: coquisagenine, skimmianine, and
graveoline) [23]. Dried aerial parts of Ruta.
Graveolens induce abortion through the mechanism of
multiple organ damage and death. There is no
estrogenic effect, however it can interfere with
implantation time [24]. The aqueous extract interferes
the pre-implantation phase in mice [25]. Moreover,
Ruta. graveolens stimulates the uterus and results in
menstrual cycles [26].
Nigella sativa. Nigella sativa, commonly known as
black cumin, black seed or small fennel, is an annual
plant of the Ranunculaceae family endemic to
southwest Asia [27]. In TPM it is believed to have
anti-helminthic and diuretic properties and to be used
in respiratory disorders. It is also used for cough,
kidney stones, hair loss, insect infestations, to increase
milk production, and as an anti-headache medication
[20]. The chemical constituents of Nigella sativa are
carbohydrates and oils. The lipid profile of Nigella
sativa is composed of essential oils and fixed oils. The
fixed oils contain triglycerides and sterols.
Nigella sativa also contains carotene that is

converted to vitamin A. Other vitamins include
thiamine, riboflavin, pyridoxine, folic acid, and niacin.

The mineral content of Nigella sativa includes K, Ca,
phosphorus, Fe, Cu and Zn. Isoquinoline and pyrazole
are 2 coumarins that are found in its seeds. Other
components are lectins, saponines, tannins, resins, and
flavonoids [28–30]. Nigella sativa can cause abortion
by inducing menstruation cycles. The fixed oils of
black cumin can stimulate uterine contractility both in
vitro and in vivo, while the volatile oils inhibit the
contractility of uterine smooth muscle of pigs and rats
induced by oxytocin. The fixed oils cause abortion by
stimulating oxytocin-induced contractions in pregnant
rats. This different effect may be due to various animal
species and dosage forms [28, 31, 32]. Thymoquinone
is the main constituent of the essential oil of Nigella
sativa [33]. Thymoquinone possesses spasmolytic
effects by the means of blocking Ca2+ channels, it
inhibits the automatic movement of the uterine smooth
muscle in guinea pigs and rats and has anti-oxytocic
effects [34]. The methanol and acetate seed extract of
Nigella sativa possess significant abortifacient effects
at a dose of 2 gr/kg body weight for 3 days on days
14–16 after intercourse in pregnant rats [35]. In Native
Indian medicine, Nigella sativa seeds possess
emmenagogue effects at doses of 10–20 mg and high
doses can induce abortion [36].
Curcuma longa. The rhizome of Curcuma longa,
turmeric, belongs to the Zingiberaceae (ginger) family,
which is a perennial herb [37]. Its chemical
components include curcumin, turmerone,
methylcurcumin, demethoxy curcumin, bisdemethoxy
curcumin, and sodium curcuminate [38]. Curcuma
longa has anti-ovulation and anti-estrogenic effects via
blocking estrogenic receptors and disturbing the
estrogen cycle [39]. At high doses of 24 mM, curcumin
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decreases implantation and causes abortion in mice
[40]. Turmeric possesses non-teratogenic effects in
mice and rats, and non-mutagenic and non-toxic
properties in rats and monkeys at high doses. Its
rhizome has potential abortifacient, emmenagogue, and
uterine stimulant effects [41].
Tanacetum parthenium. Tanacetum parthenium
(feverfew), which belongs to the
Compositae/Asteraceae family, is a perennial plant
[42]. The flowers, leaves, and all aerial parts of the
plant are used for medicinal purposes [43]. Its
chemical components include terpenoids
(sesquiterpene lactones) such as parthenolide,
germacrene D, costunolide, estafiatin, canin (β,
β-diepoxy), tanaphartolide A/B, coumarin derivatives,
lipophilic flavonol, and flavonoids [44–46]. The leaves
of feverfew are potentially abortifacient due to the
emmenagogue effects of stimulating menstruation [43,
47, 48]. Genotoxic studies demonstrated that chronic
use of Tanacetum parthenium, although not teratogenic,
could cause chromosomal aberrations and change the
sister-chromatid lymphocytes of patients [43]. This
plant also possesses anti-coagulation effects which can
cause hemorrhage in newborns [49].
Cicer arietinum. Chickpea (Cicer arietinum), which
belongs to the Fabaceae family, is widely used in Asia
and Africa and is an important source of protein for
humans [50, 51]. Its chemical components are proteins,
amino acids, starches, short-chain fatty acids, moisture,
fiber, cellulose, hemi-cellulose, lignin, B-vitamins,
minerals (Na, K, Ca, Mg, Mn, Zn, Fe, Cu, P, Cr),
tannins, saponins, isoflavones, and carotenoids [52–54].
The aqueous extract of chickpea shows significant
abortifacient properties at 400 mg/kg and its alcoholic
and chloroform extracts show abortifacient effects less
than the aqueous extract. The extract contains estrogen
like compounds, potentiates the effect of ethinyl
estradiol, and increases the endothelial thickness. The
aqueous extract of chickpea interferes with
implantation by preventing mitotic cell division [55,
56].
Piper longum. Piper longum is a perennial herb also
known as long pepper. It belongs to the Piperaceae
family. Dried spikes of the fruits are used for medicinal
purposes [57]. Fruits contain volatile oils, starch,
lignans, protein, alkaloids (piperine, piplatin,
piperlongumine, piperlonguminine), L-tyrosine,
L-cysteine hydrochloride, saponins, stearic, linoleic,
oleic, linolenic, carbohydrates, and amygdalin [58, 59].
Approximately 300-600 mg of the fruits or 45-90 mg
of the extract is emmenagogue and abortifacient. Also,
its fruit negatively affects fetal weight and length
during the pregnancy [60]. The main and active
component of Piper longum is piperine [57]. Its
chemical composition terminates early pregnancy via
the prevention of implantation by disturbing the
balance of estrogen-progesterone to maintain gestation
and interferes with the reproductive system [61].

Laurus nobilis. Laurus nobilis, also known as laurel
(Lauraceae family), is an evergreen shrub cultivated in
countries with a moderate to subtropical climate in the
Mediterranean region and is native to the Southern
Mediterranean region [62, 63]. The leaves, flowers,
and bark are used medicinally [64]. Its chemical
compounds include terpenoids (sesquiterpene lactones
such as 10-epigazaniolide, Gazaniolide, and
spirafolide), glycosides (kaempferol-3-O-α-L-
(3’,4’-di-E-p-coumaroyl)-rhamnoside), kaempferol
-3-O-α-L-(2’, 4’-di-E-p-(coumaroyl)-rhamnoside),
anthocyanin (major anthocyanins are cyanidin
3-O-glucoside and cyanidin 3-O-rutinoside), and
essential oils (1,8-Cineole along with α-terpinyl acetate,
terpinene-4-ol, α-pinene, β- pinene, p-cymene, linalool
acetate) [63]. Laurel should be avoided during
pregnancy as it induces menstruation cycles and results
in abortion (emmenagogue) [65–67]. The aqueous
extract of the leaves and flowers are tested on embryos
and adult snails. The mortality rate of the flower
extract is 4–5 times higher than that of the leaves
extract in the blastocyst stage. Moreover, the extracts
can cause cephalic malformations and developmental
delay, resulting in abortion [68].
Apium graveolens. Apium graveolens, also known as
celery (Apiaceae), is an annual or biennial shrub. It is
native to Africa, Asia, and Europe. Aerial parts,
oleoresin, and seed oil are parts of the plant that is
usually used. However, the medicinal sections are the
seeds, leaves, and roots. The chemical ingredients of
the various parts of the plant are different from each
other [69]. The aromatic bitter tonic of celery can
stimulate the uterus, induce menstruation, and cause
abortion [70, 71]. Celery is not recommended for
pregnant and lactating women, as it increases libido
and the mensural cycle. However, there is no valid
information about its abortifacient effects [72]. In one
study, celery at a dose 250 mg/kg from the whole plant
administered to rats on day 1–7 of implantation
terminated the pregnancy [73].
Mentha spp. The genus Mentha, which belongs to the
Lamiaceae family, includes 19 spices [74]. This genus
is popular around the world due its important volatile
oil [75]. The volatile oils of this genus are menthol,
menthone, carvone, dihydrocarvone, linalool, linalyl
acetate, and pulegone. Menthol is the main volatile oil
that possesses commercial benefits [76]. M. longifolia
is abortifacient due to its stimulating and
emmenagogue effects [77–79]. Pulegone has
abortifacient effect on the myometrial contraction by
direct blocking of the voltage-dependent calcium
channels [80]. The plant M. pulegium possesses
abortifacient effect via a similar way [81]. Pulegone is
abortifacient and mentha contains its essential oil [82].
Peganum harmala. Peganum harmala (syrian rue) is a
perennial plant that belongs to the Zygophyllaceae
family [83]. Peganum harmala contains alkaloids,
flavonoids and anthraquinones. The main alkaloids
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detected in the Peganum harmala extract are harmaline,
harmine, harmalol, harmol, tetrahydroharmine,
vasicine, and vasicinone. The flavonoids characterized
in the aerial component of this plant are
l-thioformyl-8-β-D-glucopyranoside-bis-2,3-dihydro-is
opyridinopyrrol, acacetin 7-O-rhamnoside,
7-O-6’-O-glucosyl-2’-O- (3’-acetylrhamnosyl)
glucoside, 7-0- (2’-0-rhamnosyl-2’-O-
glucosylglucoside), and glycoflavone 2’-O
rhamnosyl-2’-O-glucosylcytisoside. Anthraquinones
are isolated from the seeds of Syrian
8-hydroxy-7-methoxy-2-methylanthraquinone and
3,6-dihydroxy-8-methoxy-2-methylanthraquinone [84].
Its plant possesses antibacterial, antifungal, antiviral,
antitumor, antidiabetic, antioxidant, and cytotoxic
effects [84]. An in vivo study found that the
hydroalcoholic extract of Peganum harmala had
contractive effects on the uterus and stripped the
myometrium via the external calcium flow by the
voltage-dependent calcium channels [85].
Cinnamomum iners. Cinnamomum iners (wild
cinnamon) belongs to the Lauraceae family [86, 87].
Its chemical components include polyphenol,
flavonoid, tannin, saponin, cardiac glycoside,
stigmasterol, β-caryophyllene, terpenoid, and sugars
[88]. Previous studies evaluated the analgesic,
antioxidant, antimicrobial, anti-plasmodial, anticancer,
cytotoxic, and inhibitory effects of
glutathione-S-transferase [89]. One study investigated
the abortifacient effects of Cinnamomum iners. An in
vivo study found that chloroform and aqueous extracts
of Cinnamomum iners could stimulate the
menstruation cycle and cause abortion in pregnant rats
at a daily dose of 70 mg/kg [90].

Abortifacient effect because of a toxic compound
Juniperus sabina. Juniperus sabina (sabine), which
belongs to the Cupressaceae family, is a shrub or small
tree that grows in Europe, Asia, and North America
[91]. The chemical composition of the leaves and fruits
includes coumarin, alkaloids, tannins, and saponins.
The volatile oil derivatives include sabinen, α-pinene,
and myrcene [91, 92]. The major component of the
essential oil, sabinyl acetate, has abortifacient effects.
Sabinyl acetate can inhibit implantation in mice. A
large amount of sabine can cause abortion in women in
the early gestational stages due to its toxic effects [93].
Lupinus termis. The seeds of Lupinus termis (lupine),
which belongs to the Fabaceae family, are used in
traditional medicine in Africa and the Middle East. Its
chemical constituents include phenolic compounds and
phytoestrogens such as isoflavons and alkaloids
(lupanine, lupine, sparteine) [94–96]. The abortifacient
effects of Lupinus termis have been demonstrated by
strong stimulation and movement of the uterus in
pregnant mice and rats [97]. Lupin and anagyrine are
teratogenic alkaloids. One study investigating Lupinus
termis found that oral administration had no adverse

effects on fertility of 2 generations of rats, as the rats
were fed a low seed-based alkaloid. This plant
possesses neurotoxicity due to lupine alkaloids,
sparteine and lupanine. Acute toxicity in humans
causes symptoms like malaise, nausea, respiratory
arrest, visual disturbances, ataxia, progressive
weakness, and coma. Its toxic alkaloid, lupin, can
induce fatal effects in goats and cattle [98]. Sparteine
possesses oxytocic effects and stimulates uterine
contractions according to some case reports. It also
causes uterine rupture through consumption of
sparteine alkaloid [99]. One study found that sparteine,
lupinine, trilupine, and d-lupanine dihydrochloride
could contract the isolated uterus of rabbits and
increase its tone or contraction rate. At the same
concentration, sparteine is more contractile than
lupinine; however, when the concentration increases,
lupinine induces longer spasticity [100].
Delphinium staphisagria. Delphinium staphisagria,
also known as stavesacre, belongs to the
Ranunculaceae family. Delphinium staphisagria is
native to Asia, Europe, and America. It contains some
chemical compounds like diterpenoid alkaloids (such
as isoazitine, delphinine, neoline, azitine, and
dihydroatisine) [101]. Stavesacre has analgesic,
antioxidant, and cytotoxic properties [102, 103].
Stavesacre contains delphinium, a poisonous alkaloid
that is very toxic to humans [102, 104, 105].
Stavesacre opens the Na+ channel and inhibits the
neuronal transmission it also causes nausea, glycemic
index and kidney discomfort, dyspnea and death from
cardiac arrest. Due to its toxicity, pregnant women
should avoid the consumption of stavesacre [106].
Trigonella foenum-graecum. Trigonella
foenum-graecum (fenugreek) is an herbaceous plant
that belongs to the Fabaceae family [107, 108]. The
extracts of fenugreek contain alkaloids, cardiac
glycosides, phenols, and steroids and have antibacterial,
antifungal, anti-inflammatory, hepatoprotective,
antioxidant, antidiabetic, antilipidemia,
hypocholesterolemic, neuroprotective, and
anti-carcinogenic properties [109, 110]. In vivo
experiments on mice have shown that the aqueous
extract of fenugreek seeds is fetotoxic and teratogenic
at 500 and 1000 mg/kg. Alkaloids (trigonelline) and
saponins (gitogenin) have teratogenic effects [109,
111].
Artemisia absinthium. Artemisia absinthium
(wormwood) is a plant of the Asteraceae (Compositae)
family [112, 113]. The chemical components of
wormwood include flavonoids, polyphenolics,
coumarins, terpenoids, sterols caffeoylquinic acids and
acetylenes. This plant has antitumor, neuroprotective,
hepatoprotective, anthelmintic, antimalarial,
antibacterial, antipyretic, antidepressant, antiulcer,
antiprotozoal and antioxidant properties [114]. Some
components of wormwood possess toxic effects,
including sabinyl acetate, sabinol, sabinene, and
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artemisia ketone. Pregnant women should avoid this
plant because of its embryotoxic, abortifacient, and
anti-implantation effects due to the high toxicity of
sabinyl acetate [115].
Zataria multiflora. Zataria multiflora is an annual
plant of the Lamiaceae family and is endemic to the
Middle East, primarily Iran, Pakistan, and Afghanistan
[116, 117]. The chemical components of Zataria
multiflora include β-sitosterol, luteolin, apigenin,
linalool, 6-hydroxyluteolin, thymol, carvacrol,
γ-terpinene, and p-cymene [117]. The volatile oil of
Zataria multiflora possesses its main pharmacological
effect [118]. Zataria multiflora has antiviral,
antibacterial, antifungal, antioxidant,
anti-inflammatory, anti-nociceptive, and
immunostimulant effects [119]. High doses of some
components of Zataria multiflora including
gamma-terpinene and thymol damage DNA. Carvacrol
and thymol damage the chromosome and reduce bone
marrow division in rats [120].

Other mechanism of abortifacient effects
Salsola kal. One of the annual halophytic plants of the
Chaenopodiaceae family is Salsola kali, which is
widely distributed in sandy areas [121–123]. Salsola
kali, also known as Russian thistle and tumbleweed, is
endemic to Eurasia and North America [124]. Some of
chemical components of this plant are vitamin A,
phosphorus, isoqinolin alkaloids (salsolin, salsolidin),
minerals (K, Ca, Mg, Al, Fe), fatty acids, kempferol,
quercetine, rhamnetine, protein, and nitrate [123, 125].
Nitrate comprises 0.1–5.1% of the dry herb. The plant,
with a high content of nitrate, enters the stomach wall.
About 25% of the nitrate is reduced to nitrite by
bacterial nitrate reductase [125, 126]. Some animal
studies found that nitrate and nitrite possessed
reproductive toxicity and induced abortion. One animal
study showed that sodium nitrite could cross the
placenta and cause methemoglobinemia in the fetus.
Chromosomal changes occur at higher doses.
Degenerative changes in the aborted fetus demonstrate
symptomatic methemoglobinemia and tissue anoxia.
There is a relationship between miscarriage and
methemoglobinemia in humans. High levels can cause
abortion in the first trimester of pregnancy. Chronic
nitrate exposure decreases the level of serum
progesterone; however, more studies are required to
confirm this finding [127].
Equisetum arvense. Equisetum arvense, which is a
perennial herb of the Equisetaceae family also
commonly known as horsetail, is endemic to the
northern hemisphere. The phytochemical content of
Equisetum arvense includes minerals (silicic acid,
silicates, K, Ca, Al, sulphur, Mg, Mn), phenolic acid
(di-E-caffeoyl-menso-tartaric acid, mono-o-caffeoyl-
menso-tartaric, methyl-esters of protocatechuin, caffeic
acids, 5-caffeoylshikimic acid), phenolic petrosins
(onitin, oniti-9-o-glucoside), flavonoids, phenolic

glycosides, styrlpyrone glucosides, triterpenoides,
alkaloides, saponines, dicarboxylic acids, and
phytosterols [128]. Chronic consumption of Equisetum
arvense destroys thiamine (vitamin B1) and causes
deficiency in long-term use. Vitamin B1 possesses
neuroprotective effects and its depletion can damage
the brain and nervous system causing confusion,
walking difficulties, vision and eye movement
problems, and memory loss. Because of its effects, this
drug should be avoided during pregnancy [129].
Citrullus colocynthis. Citrullus colocynthis,
commonly known as colocynth, belongs to the
Cucurbitaceae family [130, 131]. Ethanol and benzene
extracts of Citrullus colocynthis demonstrate 60–70%
anti-implantation effects in female albino rats [132].
Citrullus colocynthis contains alkaloid and glycoside
compounds and saponins, indicating that it has
contraceptive activities [133]. The levels of total
protein and albumin decrease during abortion and
Citrullus colocynthis can decrease them further and
result in abortion. Moreover, Citrullus colocynthis
possesses immunostimulating effects and induces
immune attacks against the feto-placental membrane
causing abortion [133].
Ferula assa-foetida. Ferula assa-foetida belongs to
the Umbelliferae family and the oleo-gum-resin
extracted from its root is used in traditional medicine
[134, 135]. Asafoetida, the dried latex (gum oleoresin)
exuded from the rhizome or tap root of Ferula
assa-foetida, contains gum (25%), volatile oil
(10–17%), and resin (40–64%). Gum fractions include
glucuronic acid, rhamnose, L-arabinose, glycoproteins,
polysaccharides, galactose, and glucose. The essential
oil of asafetida contains monoterpenes and other
terpenoids and resins including coumarins,
sesquiterpene coumarins, terpenoids, ferulic acid and
its’ esters. Asafetida has antifungal, anti-fertility,
antiviral, antispasmodic, antiulcerogenic, digestive
enzyme inhibition, anti-diabetic, antitumor,
chemopreventive, molluscicidal, anti-mutagenic, and
hypotensive properties [136]. The oxidative pathway is
the source of energy for the pregnant uterus, and the
extract of Ferula assa-foetida interferes with this
pathway. In addition, it also lowers the level of
estrogen [137].

Discussion

Herbal drugs used in traditional medicine possess
valuable effects for many diseases and may serve as
the sources of new drugs [138, 139]. Avicenna, the
great Iranian physician in the 11th century A.D., wrote
Al-Qanun Fi Al-Tibb (The Canon of Medicine) and
introduced many medicinal plants and their
pharmacological effects [19]. Seyyed Mohammad
Hossein Aghili Khorasani Shirazi wrote Makhzan
Al-adviyah (The Storehouse of Medicaments) in the
18th century A.D. and introduced many herbal

https://en.wikipedia.org/wiki/Latex
https://en.wikipedia.org/wiki/Natural_gum
https://en.wikipedia.org/wiki/Oleoresin
https://en.wikipedia.org/wiki/Rhizome
https://en.wikipedia.org/wiki/Tap_root
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Table 2 Studies conducted on abortifacient medicinal plants introduced in Al-Qanun Fi Al-Tibb (The Canon
of Medicine) and Makhzan Al-adviyah (The Storehouse of Medicaments)

Scientific Name Common Names Type of
study Mechanism

Ruta
graveolens

Rue In vivo and In
vitro

Multiple organ damage, interferes with implantation
[24].
Provokes menstrual cycles [26].

Nigella
sativa

Black cumin/Small
fennel/Black seed

In vivo and In
vitro

Induces menstruation cycle, stimulates uterine
contractility; fixed oil stimulates the uterus; volatile
oil inhibits uterine contractility; the fixed oils
stimulate oxytocin-induced contractions [28, 31, 32].

Curcuma
longa

Turmeric In vivo Blocks estrogenic receptors [39].
Emmenagogue and uterine stimulant [41].

Tanacetum
parthenium

Feverfew In vivo Emmenagogue effects [43, 47].
Chromosomal aberrations but not teratogenic [43].
Hemorrhage in newborns via anti-coagulation
effects [49].

Cicer
arietinum

Chickpea In vivo Prevents implantation [55].

Piper
longum

Long pepper In vivo Prevents implantation, emmenagogue; decreases
weight and length of Fetus [60, 61].

Laurus
nobilis

Laurel In vivo Induces menstruation cycle [65-67].
Cephalic malformations and developmental delay
[68].

Apium
graveolens

Celery In vivo Stimulates uterus, induces menstruation [47, 70, 71].

Mentha
spp

Wild mint In vivo Stimulates uterus, emmenagogue [77–80].

Peganum
harmala

Syrian rue In vivo Oxytocic effect [85].

Cinnamomum
iners

Wild cinnamon In vivo Stimulates the menstruation cycle [90].

Juniperus
sabina

Sabine In vivo Toxic compound [93].

Lupinus
termis

Termes In vivo Toxic alkaloid, oxytocic effect [97–99].

Delphinium
staphisagria

Stavesacre In vivo Poisonous alkaloids [102, 104, 105].

Trigonella
foenum-graecum

Fenugreek In vivo Teratogenic alkaloids and saponins [111].

Artemisia
absinthium

Wormwood In vivo Toxic components, embryo-toxic, anti-implantation
[115].

Zataria
multiflora

Thyme In vivo Damages DNA and chromosomes and reduces bone
marrow division [120].

Salsola
kali

Prickly russian
thistle/Russian
thistle/Tumbleweed

In vivo Nitrite causes methemoglobinemia, chromosomal
changes and decreases level of serum progesterone
[127].

Equisetum
arvense

Horsetail - Destroys thiamine (vitamin B1) and damages
nervous system [129].

Citrullus
colocynthis

Colocynth In vivo Anti-implantation effect [132]; decreases total
protein and albumin; immuno-stimulating effects
[133].

Ferula
assa-foetida

Asafetida In vivo Interferes with oxidative pathway, decreases
estrogen [137].

-, not mention.
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medicines as well [20]. In this paper, herbal medicines
causing abortion and appeared in Al-Qanun Fi Al-Tibb
(The Canon of Medicine) and Makhzan Al-adviyah
(The Storehouse of Medicaments) were collected and
their evidence for modern medicine was evaluated.
These plants, through different mechanisms

including emmenagogue, stimulating the uterus,
preventing implantation, and teratogenic effects, act as
abortifacients. Many studies discovered the
abortifacient effects of these herbs in vivo and/or in
vitro and confirmed the validity of the traditional
documents. Studied herbal medicine revealed
abortifacient effects via various mechanism. These
include uterine stimulants caused by Ruta graveolence,
Nigella sativa, Curcuma longa, Lupinus termis, Apium
graveolens, Mentha longifolia, and Peganum harmala.
Some herbal drugs can prevent implantation such as R.
graveolens, Juniperus sabina, Cicer arietinum,
Artemisia absinthium, Citrullus colocynthis, and Piper
longum. Ruta graveolens, Nigella sativa, Curcuma
longa, Tanacetum parthenium, Piper longum, Laurus
nobilis, Apium graveolens, Mentha longifolia, and
Cinnamomum iners exhibit emmenagogue effects.
Some of these plants, such as Lupinus termis,
Delphinium staphisagria. Laurus nobilis, Trigonella
foenum-graecum, Zataria multiflora, and Artemisia
absinthium possess toxic derivates and cause fetal
abnormalities and other complications. Other
mechanisms of action reported for abortifacient herbal
medicines include anti-coagulation,
methemoglobinemia, decreased levels of total protein
and albumin, immunostimulation, and interferes with
the oxidative pathway. Some pregnant women
consume herbal medicines with no fear of abortion
while some herbal drugs possess abortifacient effects
at high doses, especially in high-risk women.
The essential oil of the genus Mentha like M.

longifolia (pulegone) [140], Nigella sativa (bornyl
acetate) [141, 142], Artemisia absinthium (sabinyl
acetate) [115], flavonoids of A. graveolens (apigenin)
[143], and alkaloids of P. longum (piperine), Trigonella
foenum-graecum (trigonelline) and steroidal saponins
(gitogenin) [111, 144] are the main abortifacient
components.

Conclusion

Therefore, TPM documents are reliable and pregnant
women should avoid consumption of these toxic herbal
medicines. The adverse effects of these herbal
medicines may be serious and pregnant women should
be cautious and avoid harmful herbal medicines.
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