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Abstract

The recommended diet for human infants within the first 6 months of life is breast 
milk. No other natural or artificial formulation has been able to match up to this gold 
standard. Mothers who have attempted to pursue exclusive breastfeeding can, how-
ever, attest to numerous nutritional and non-nutritional challenges mainly resulting 
in insufficient milk production (hypogalactia) or the absence of milk production (aga-
lactia). There are very few and officially recommended orthodox drugs to increase 
lactation. The most widely used galactagogues being chlorpromazine, sulpiride, meto-
clopramide and domperidone are associated with very high incidences of unpleasant 
side effects including their extra-pyramidal effects in both mother and infant. There 
is therefore a need to keep searching for more acceptable galactagogues. This section 
reviews current literature on medicinal plants used within the local Ghanaian com-
munity to enhance lactation. Various electronic databases such as PubMed, Science 
Direct, SciFinder and Google Scholar as well as published books on Ghanaian medici-
nal plants were searched. A total of 22 plants belonging to 13 families were reviewed 
with regards to their medicinal values, information on lactation and toxicity.

Keywords: galactagogues, lactation, breastfeeding, medicinal plants

1. Introduction

Exclusive breast feeding involves feeding only breast milk without any added 
fluids or solids. It is highly recommended by the World Health Organization 
(WHO) for the first 6 months of life with supplemental breast feeding continu-
ing for at least 2 years [1]. This is because optimal breastfeeding of infants has 
a direct impact on growth, development, and health in the neonatal period 
[2, 3]. Breastfeeding is known to have invaluable benefits both for the child 
and mother. For the mother, breast feeding causes weight reduction, provides 
stronger interaction with the infant as well as pleasure and pleasant emotion. It 
also provides a more practical approach to feeding in comparison to the use of a 
bottle prevents breast cancer and pregnancy and provides relief in breast pain 
while also being economical. For the infant, it promotes affectional bond with 
the mother while adequately supplying the nutritional and emotional needs [3]. 
In the developing world, low immunization rates, contaminated drinking water, 
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and reduced immunity as a result of malnutrition make breast feeding crucial 
to reducing life threatening infections. A review of interventions in 42 develop-
ing countries estimated that exclusive breast feeding for 6 months, with partial 
breastfeeding continuing to 12 months, can prevent 1.3 million (13%) deaths 
each year in children under 5 years [3]. However exclusive breastfeeding is not 
without challenges.

2. Challenges with breastfeeding

The WHO’s recommendation for breastfeeding has been adopted by several 
countries all over the World and also in West Africa, but this has presented with 
several challenges, hence reducing the number of children who could potentially 
be breastfed. In the United States, for example, less than half of infants receive any 
breast milk at 6 months (49.4%), and approximately one-quarter are breast-fed up 
to 1 year (26.7%) [4]. Breast discomfort or pain, sore nipples, mastatitis, inverted 
nipples, presence of breast implants, difficulty getting baby to suck, poor weight 
gain and hypernatremia dehydration due to insufficient milk intake are rampant 
challenges encountered during breast feeding [3]. Lactation failure is also common 
among postpartum women, resulting in insufficient milk supply which is a major 
reason for early weaning. It has been claimed that at least 5% of women experi-
ence lactation failure (agalactias) whiles approximately 15% of women experience 
inadequate supply of their breast milk (hypogalactias) [5] at 3 weeks postpartum. 
The number of lactating women who have produce insufficient breast milk is on the 
rise [2]. There are a number of well-known causes of low breast milk supply that is 
primarily related to breast feeding management. These factors are difficult to con-
trol and require a good knowledge of breastfeeding practices. These factors include; 
schedule breastfeeding, skipping breastfeeding, supplementing the diet of the baby 
with infant formulas and poor latching of the baby on the breast. However, there 
are more complicated causes of low breast milk supply such as; insufficient mam-
mary tissue (hypoplasia), medications (hormonal contraceptive pills), retained 
placenta, diseases (diabetes, jaundice), metabolic conditions (obesity), previous 
breast surgeries, cesarean section, thyroid and other hormonal disorders. Another 
cause is even environmental toxins such as pesticides. A study found that daughters 
of women who grew up in a pesticide contaminated environment had much higher 
incidence of insufficient mammary tissue than those living on the hill top of the 
same an area [6].

3. Solutions to breastfeeding challenges

To respond to the challenge of insufficient milk production (hypogalactia) or 
the absence of milk production (agalactia) milk banks are being created and the use 
of medication that induces, maintains or increases milk production are being used 
[2, 7].

Throughout history, donor breast milk banks have been the choice of some 
parents, and it is currently recommended as second choice if the mother’s own milk 
is not available. However, the risk of possible transmission of diseases including 
HIV, cytomegalovirus, and Creutzfeldt-Jakob disease has induced the need for 
pasteurization. There are major concerns however as to what extent pasteurized 
donor breast milk retains the biological properties of mother’s milk. Evidence on 
donor milk quality is limited [3] and operational human milk banks are not able to 
meet demands for especially the most vulnerable neonates [8].
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3.1 Synthetic galactagogues

Orthodox drugs that are widely used as galactagogues are chlorpromazine, 
sulpiride, metoclopramide and domperidone [2] but there are reservations as to their 
efficacy and their association with very high incidences of unpleasant side effects 
including extra-pyramidal effects in both mother and infant. There is therefore a need 
to keep searching for more acceptable, safe and efficacious galactagogues [2, 9]. In 
the United States, Canada and Europe, metoclopramide and domperidone are widely 
prescribed [10].

Metoclopramide though prescribed off-label as a lactation aid has one trouble-
some side-effect of inducing depression. Extrapyramidal symptoms also occur in 
about 1 in 500 patients at even usual adult doses resulting in involuntary move-
ments of limbs, facial grimacing, torticollis, oculogyric crisis, and rhythmic protru-
sion of tongue, bulbar type of speech, trismus, or dystonic reactions resembling 
tetanus. Metoclopramide is secreted in human milk and its safety in infants has not 
been established. Neonates are less able to clear the drug from their systems hence 
dystonias and other extrapyramidal reactions are more common in this pediatric 
population than in adults [10]. Severe depression, seizures and intestinal discom-
fort have also been reported in infants that consume milk from mothers treated 
with metoclopramide [2, 11]. Other adverse effects additionally reported in mothers 
include anxiety, several gastrointestinal disorders and insomnia [2].

Domperidone use in human clinical trials has also been associated with varying 
findings. In some recent human data no maternal or neonatal adverse effects were 
reported [2]. Other studies have however reported adverse effects in mothers such as 
xerostomia, gastrointestinal disorders, cardiac arrhythmia, and sudden death but none 
in infants [2]. Domperidone is reported to also increase the risk of sudden cardiac death 
or could be linked with increased risk of prolonged QT syndrome (arrhythmia) [4].

Sulpiride and chlorpromazine are also typical antipsychotics that have been 
documented to be effective as galactagogues but are also associated with extra-
pyramidal reactions and weight gain. Human growth hormone and thyrotropin-
releasing hormone are other agents have also been utilized to increase breastmilk 
production, but these agents have very limited clinical experience behind them 
[2, 7]. Oxytocin, although widely used in the past, has limited scientific data as a 
galactagogue also [7].

3.2 Botanical galactagogues

There are numerous references in literature for herbal medicines that are used 
to aid breastfeeding. However these are mainly based on empirical traditions with 
few human studies that show evidence that milk synthesis can be increased and that 
these are safe [2]. Most herbal galactagogues are believed to exert their pharmaco-
logic effects through interactions with dopamine receptors, resulting in increased 
prolactin levels and there by augmenting milk supply [7]. Galactagogues are useful 
for women who are unable to produce breast milk on their own due to infant prema-
turity, illness of the mother or child, adoption, or surrogate motherhood [7].

The use of medicinal plants to stimulate breastmilk production has a long his-
tory of use [10] in almost all cultures over the world but has not been extensively 
studied nor fully exploited for use in lactating mothers [2]. The use of herbal medi-
cines and phytonutrients or nutraceuticals to treat various conditions is expanding 
rapidly worldwide [12]. Botanical galactagogues may have the advantages of various 
claims of efficacy, preference of consumers for natural therapies, erroneous belief 
that herbal products are superior to manufactured products as well as dissatisfac-
tion with the results, cost and side effects from the orthodox galactagogues [12]. 



Pharmacognosy - Medicinal Plants

4

A literature search on botanical galactagogues used within Ghanaian communities 
revealed a number of plants that are used for such purposes but with very little 
information and scientific studies to back their efficacy and safety.

4. Medicinal plants used as galactagogues

4.1 Amaryllidaceae

4.1.1 Allium sativum L.

A. sativum (garlic) is a perennial herb cultivated in various parts of the world 
and widely used as a food ingredient [13, 14]. Garlic has been used as a spice, food, 
and medicine for over 5000 years, and is one of the earliest documented herbs 
utilized for the maintenance of health and treatment of disease [15]. Garlic has 
many medicinal properties including, anti-microbial, anti-fungal, anti-viral, anti-
protozoal, anti-inflammatory, anticancer and antioxidants [13, 14]. Garlic has tra-
ditionally been used to strengthen the immune system and gastrointestinal health. 
Today, this intriguing herb is probably the most widely researched medicinal plant 
[15]. Garlic is given for nutritional purposes to enhance gestation and lactation [16]. 
In a study conducted to evaluate the effectiveness of naturally prepared galacta-
gogue mixtures containing garlic on breast milk production and prolactin levels in 
postnatal mothers, it was observed that the galactagogue mix increased prolactin 
production, confirming the folkloric use of garlic as a galactagogue [17]. Garlic is 
also known to impart odor and flavor to breast milk when consumed and infants 
tend to breast-feed longer on such milk [18].

Chemical constituents isolated from A. sativum were diallyl trisulfide (50.43%), 
diallyl disulfide (25.30%), diallyl sulfide (6.25%), diallyl tetrasulfide (4.03%), 
1,2-dithiolane (3.12%), allyl methyl disulfide (3.07%), 1,3-dithiane (2.12%), and 
allyl methyl trisulfide (2.08%) [19]. The essential oil of A. sativum possessed 
contact toxicity against overwintering C. chinensis [19].

4.2 Annonaceae

4.2.1 Xylopia aethiopica A. rich

X. aethiopica is an evergreen tree with many-branched and narrow crown; it 
can grow from 15 to 30 m high. It is planted for medicinal purposes, as a shade tree 
and as an ornamental. The fruits are used as a tonic to improve women fertility and 
to aid delivery. Various parts of this plant are used across Ghana and Nigeria for 
various medicinal purposes. Powdered samples are taken or applied directly for use. 
The fruits also serve as a condiment, an emmenagogue, anthelmintic, antitussive, 
carminative and rubefacient. Xylopia is used generally for pain and in the treatment 
of bronchitis, asthma, arthritis, rheumatism, headache, neuralgia and colic pain 
[20, 21]. The seeds are ground and used as a galactagogue, emetic, rubefacient, 
stimulant and vermifuge [22]. The seeds are crushed and applied on the forehead 
for treating headache and neuralgia and its extract for round worm infestation 
and as a treatment for biliousness. Decoction of leaves serves as an emetic and is 
used against rheumatism. The powdered leaves are rubbed on the chest for treating 
bronchio-pneumonia and taken as snuff for treating headaches. Roots are powdered 
and applied to sores and also to treat cancer. Lactating mothers take the ground 
seed to increase milk flow. Fruits are particularly high in zinc content, perhaps the 
reason behind its consumption during lactation. The fruit contains xylopic acid, 
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volatile oils, fixed oils, rutin and zinc. Compounds isolated from X. aethiopica 
include Lupeol, 16α-hydroxy-ent-kauran-19-oic acid, 3, 4′, 5-trihydroxy-6,6″-
dimethylpyrano[2,3-g]flavone, 3-O-β-sitosterol β-D-glucopyranoside, isotetran-
drine and trans-tiliroside [22–24].

4.3 Asclepiadaceae

4.3.1 Secamone afzelii (Roem. & Schult.) K. Schum

S. afzelii, is a familiar creeping woody climber found on fences, unkempt farm 
lands, on trees and grows to a very long length of about 2–3 cm. It is often seen as a 
nuisance to other plants because of its domineering spread wherever it grows. It is 
used in traditional medicine for stomach problems, diabetes, colic, dysentery and 
also for kidney problems. The whole plant boiled with rice is used as purgative for 
children. The decoction of the entire plant is prescribed for cough and catarrhal. 
For the treatment of gonorrhea, the whole plant is crushed with fresh palm nuts 
and oil [25]. A decoction of the whole plant is used as a galactagogue [26]. Studies 
have shown that S. afzelli has antimicrobial effects and also protect cells against 
damage by reactive oxygen species [27–30]. The anti-inflammatory property of 
the leaf extract has also been demonstrated [30] in a murine model. Kaempferol-
3-O-β-D-apiofuranosyl-(1 → 2)-α-L-rhamnopyranoside, rutin, myricetin 
3-O-α-L-rhamnopyranosyl-(1 → 6)-β-D-glucopyranoside, kaempferol-3-O-α-L-
rhamnopyranosyl-(1 → 6)-β-D-galactapyranoside, mauritianin, and vicenin-2 have 
been isolated from S. afzelii [26]. The methanol extracts of S. afzelii is reported to be 
toxic in Artemia salina [31].

4.4 Costaceae

4.4.1 Costus afer Ker-Gawl

C. afer, natively called the bush sugar cane is classified as an endangered 
medicinal plant in Nigeria. It is a perennial, rhizomatous herb that can grow to 
a height up to 4 m. Leaves are arranged spirally, simple and entire [32]. It can be 
found in the forest belt of Senegal, South Africa, Guinea, Niger, Sierra Leone, 
Ghana, Cameroon and Nigeria [33]. C. afer is a useful medicinal plant that is highly 
valued for its antidiabetic, anti-inflammatory and anti-arthritic properties in 
South-East and South-West Nigeria, the plant extract is used as fodder to treat goats 
with retained placenta. The decoction of the stem or powdered fruits is used as a 
cough remedy. Its boiled root is applied to cuts and sores. A soothing formulation 
for rheumatic pains is prepared with the boiled leaves [33]. The leaves and stem 
are cut and crushed into smaller bits and boiled together with other plants such as 
Alchornea cordifolia, pawpaw, citrus species and the bark of Mangifera indica for the 
treatment of hunch back and malaria. Also the juice of C. afer is used as eye drop 
for inflammation and other eye defects. The young and tender leaves when chewed 
are believed to give strength to the weak and dehydrating patient. An infusion of 
the inflorescence is taken to treat stomach complaints. The stem or fruit decoction 
mixed together with sugarcane juice are taken to treat cough, respiratory problem 
and sore throat [32]. Alkaloids, saponins, flavonoids, anthraquinones, cardiac gly-
cosides, terpenoids, phenolic compounds and tannins have been found to be present 
in the plant [33]. This plant contains diosgenin which is used as a precursor in the 
synthesis of a number of steroid drugs including corticosteroids, sex hormones, 
oral contraceptive and anabolic agents. The rhizome also contains saponins afero-
sides A–C, as well as diosein and parphyllin c and flavonoid glycoside kaempterol 
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3-0-rhamnopyranoside [34]. Extracts from the leaves exhibits antioxidant, hypo-
lipidemic, hepatoprotective, anti-inflammatory, and analgesic, anticancer, antimi-
crobial, insecticidal and nematcidal activity and also contains verbascoside, which 
possesses antimicrobial activities [35]. Acute and chronic toxicity studies on C. afer 
showed no inherent toxic effects in animal models [35]. Liver function experiments 
of this plant in rats showed significant differences in the test groups when compared 
with the control while there was no significant effect on kidney function [33].

4.5 Euphorbiaceae

4.5.1 Euphorbia hirta L.

E. hirta is a slender-stemmed, annual hairy plant with many branches from the 
base to the top, spreading up to 40 cm in height. E. hirta is often used traditionally 
for female disorders, respiratory ailments (cough, coryza, bronchitis, and asthma), 
worm infestations in children, dysentery, jaundice, pimples, gonorrhea, diges-
tive problems, diabetes and tumors. It is reported to contain alkanes, triterpenes, 
phytosterols, tannins, polyphenols, and flavanoids. The root exudate exhibits 
nematicidal activity [3]. The decoction of the dry herb is used for skin diseases 
while that for the fresh herbs is used as gargle for the treatment of thrush. Roots are 
also used for snake bites. This herb shows antibacterial, anti-inflammatory, anti-
malarial, galactogenic, anti-asthmatic, anti-diarrheal, anti-cancer, anti-oxidant, 
anti-infertility, anti-amoebic, and anti-fungal activities [36]. The root decoction 
is also beneficial for nursing mothers deficient in milk [36]. E. hirta has shown a 
galactogenic activity in guinea pigs before puberty by increasing the development 
of the mammary glands and induction of milk secretion [36].

4.5.2 Euphorbia thymifolia wall

E. thymifolia is a softly hispid prostrate herb that is slender, cylindrical, pale 
green but often pink in color when fresh, becoming grayish green or dark purplish 
on drying. Stems are with white latex, spreading on the ground, 10–20 cm in 
length with a diameter from 1 to 3 mm [37]. E. thymifolia is traditionally used as a 
blood purifier, sedative, hemostatic, aromatic, stimulant, astringent in diarrhea 
and dysentery, anthelminthic, demulcent, laxative; and also in cases of flatulence, 
constipation; chronic cough; as an antiviral in bronchial asthma and paronychia. 
The dried leaves and seeds are given along with butter-milk to children in bowel 
complaints. Root is given in amenorrhea and gonorrhea. The oil is used as an insect 
repellant and in medicinal soaps for the treatment of erysipelas. It is also used as a 
vermifuge for dogs and farm foxes. Plant juice is employed in southern India as a 
cure for ring worms. The plant powder is given with wine as a remedy for bites of 
venomous reptiles. It is applied on the scalp with ammonium chloride to cure of 
dandruff. The fresh plant is considered vulnerary and used in ophthalmia and other 
eye troubles, ardor, sores, atrophy, dysentery and breast pain [24]. This plant is 
reported to be used as a galactagogue both in West-Africa and in India [24, 38].

4.5.3 Hymenocardia acida Tul

H. acida is a small tree of about 6 m high, gnarled and twisted with char-
acteristic rough, rusty-red bark. It is widespread in tropical Africa [39]. The 
leaves of Hymenocardia acida are commonly used in Northern Nigeria alone or in 
combination with other plant parts to manage sickle cell disease. The plant con-
tains carbohydrates, tannins, flavonoids, saponins, alkaloids, cardiac glycosides, 
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resins, steroids and terpenes [38]. The root of this plant is reported to be used 
within West-Tropical Africa to stimulate lactation but [24] there are however 
anecdotal reports that this plant it is also given to diminish breastmilk supply. 
Ethnopharmacological studies of H. acida revealed an extensive array of medicinal 
uses, particularly from tropical African countries. In Senegal and Ivory Coast, an 
infusion or decoction of its leaves is used for the treatment of chest complaints, 
small pox, in baths and draughts as a febrifuge, and is taken as snuff for headaches 
or applied topically for rheumatic pains and toothaches. The bark and leaves are 
prescribed together with other plants in various ways in Nigeria for abdominal 
and menstrual pains and as poultices to treat abscesses and tumors. The powdered 
leaves of this tree are also used for the treatment of arthritis. Pharmacological 
activities reported on the plant include anti-ulcer, anti-plasmodial and cytotoxic 
activities [39].

4.5.4 Plagiostyles africana Prain exDe wild

P. africana trees grow in the lowland rainforest of south Nigeria and West 
Cameroons extending to Zaïre (the Democratic Republic of Congo). It reaches 16 m 
tall by 1.30 m in girth. The wood is light yellowish white and it is cut in Gabon to 
make spoons, combs and hair-pins. A wood-decoction is taken in the belief that it 
promotes milk-production [24]. The bark contains a white to yellowish viscid latex. 
The bark is used for chest-affections, and for fever [40].

4.5.5 Ricinus communis L.

R. communis (castor oil plant) is a perennial shrub whose leaves have long petiole 
and palm like lobed blades. Fruit is three chambered, globose capsule with soft 
spines. When capsules mature, they split up into three cavities and the seeds are 
expelled out [41]. This plant is grown worldwide for the production of castor oil.  
R. communis exhibits various biological and pharmacological activities such as 
abortifacient effect, acid phosphatase inhibition, acid phosphatase stimulation, 
agglutin activity, alkaline phosphatase inhibition, anti-conceptive activity, anti-
diabetic activity, anti-infertility effects anti-inflammatory activity, antimicrobial 
activity, antioxidant activity, free radical scavenging activity, hepatoprotective 
activity, insecticidal activity and repellent properties [5, 41]. Castor oil is massaged 
over the breast after child-birth to increase the flow of milk as it stimulates the 
mammary glands. The leaves of castor can also be used to foment the breast for the 
same purpose [5, 24].

4.6 Leguminosae

4.6.1 Tamarindus indica L.

The tamarind (T. indica) is a common tree, especially in West Africa [42] and 
India. It is a moderate to large sized, evergreen tree that grows up to 24 m in height 
and 7 m in girth. T. indica has antimicrobial, antioxidant, anti-venom properties 
and it is also used as a galactagogue [43]. It is indigenous to tropical Africa and is 
also cultivated in subtropical China, India and Spain. Initially, the fruit shows a 
reddish-brown color that turns black brown, becoming more aromatic and sour 
on ripening. The fruit pulp is used for seasoning, as a food component and in 
juices. T. indica has antimicrobial, antioxidant, anti-venom properties and also 
used as a galactagogue [43]. Tamarind is most commonly used as a laxative and 
in the treatment of wounds and abdominal pains, followed by diarrhea, helminth 
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infections, fever, malaria, aphrodisiac, respiratory problems and dysentery [42]. 
Its fruit is regarded as a digestive, carminative, laxative, expectorant and blood 
tonic [44]. Other parts of the plant have anti-oxidant [45], anti-hepatotoxic [46], 
anti-inflammatory, anti-mutagenic, anti-cancer, anti-ulcer and anti-diabetic [47] 
activities. The flower and leaf are eaten as vegetables, while the germ obtained 
from the seed is used for manufacturing tamarind gum which is well-known as 
a component of jelly [5, 48]. Toxicity study in rat modules showed that tamarind 
pulp extract was generally safe and well tolerated at 5, 200, 1000 mg/kg body 
weight per day for 6 months [49].

4.6.2 Acacia nicolita var. adansonaii (Guill. & Perr.) Brenan

A. nicolita also known as gum Arabic occurs as a tree which can grow up to 
about 50 feet high. It has a dark brown bole with deeply fissured bark. The leaves 
are compound and alternately arranged with about 10 to 30 elliptical pubescent 
leaflets on each leaf. The flowers occur as round, yellow heads situated at the 
end of branches. Fruits are thick, gray and are well constricted hairy pods [50]. 
Various parts of A. nicolita have been used for the treatment of various cancers 
in Western Africa. These include cancers of the ear, eye and testicles. Roots of 
the plant are used to treat tuberculosis, its wood for the treatment of smallpox, 
and the leaves for the treatment of ulcers [51]. In the Katsina state of Nigeria, 
decoction of the pod is used for postpartum wound healing [52] and here also 
the young shoots and pods are used to stimulate lactation [53]. When the effect 
of the aqueous extract of A. nicolita was investigated on milk production in rats, 
it was observed that, the extract was able to significantly stimulate the release of 
prolactin. Also, it was observed that the mammary glands of estrogen-primed 
rats treated with the extract showed clear lobuloalveolar development with milk 
secretion [54]. Present in A. nicolita are tannins, flavonoids, alkaloids, fatty acids 
and terpenes have been isolated from various parts of the plant. This plant is also 
known to have anti-inflammatory, anti-oxidant, anti-diarrheal, anti-hypertensive 
and anti-spasmodic, anti-bacterial, anti-helminthic, anti-platelet aggregatory, and 
anti-cancer activities [50]. Toxicological studies on A. nicolita showed that it has 
a low toxicity potential [55]. However it is also reported that repeated administra-
tion of doses higher than 250 mg/kg body weight for 28 days caused hepatotoxicity 
in rats [56].

4.6.3 Desmodium adscendens (Sw.) DC

D. adscendens is a herbaceous non-climbing perennial shrub that commonly 
occurs in tropical areas of Africa, South America, Asia, Australia and Oceania 
[57]. The plant thrives in varying habitats ranging from forests to grasslands and 
in secondary/disturbed vegetation. A decoction of the leave and stem is used 
for asthma and other diseases associated with smooth muscle contraction and 
epilepsy in Ghana [57]. It is used for the treatment of fever, pain and epilepsy in 
the Congo. In Brazil the plant is used in the treatment of ovary inflammation. It 
is used in Ghana to enhance lactation [22]. D. adsendens contains indole alkaloids, 
unsaturated fatty acids, tyramine, hordenine and saponins [58, 59]. Triterpenoid 
saponins, tetrahydroiso-quinolones, phenylethylamines and indole-3-alkyl 
amines have been isolated from the leaves [60]. D. adscendens causes dilation, 
relaxation of smooth muscles, anti-histamine effects and normalizes elevated liver 
enzyme levels [58].
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4.7 Malvaceae

4.7.1 Hibiscus sabdariffa Linn

H. sabdarriffa commonly known as Roselle (English), Sobolo (Akan Ghanaian 
language) is widely cultivated among the tropical and subtropical regions of 
the world. These include some parts of Asia and West Africa. This plant was 
domesticated by natives of Western Sudan before 4000 BC [61]. The plant is an 
erect herbaceous annual and a shrub that can grow up to about 2 m in height. 
It consists of smooth cylindrical and typically red stems. The leaves are simple, 
deeply lobed, petiolate and alternately arranged with reddish reticulate veins. 
The flowers occur singly in the axils of the leaves. The calyces are typically red 
and made up of five sepals fused at the base which become fleshy and juicy upon 
maturity [62, 63].

The main class of phytochemicals present in H. sabdariffa is anthocyanins 
and flavonoid, as well as organic acids and polysaccharides. Citric acid, malic 
acid, tartaric acid and ascorbic acid are also present [64]. Some flavonoids that 
have been described in H. sabdariffa extracts include hibiscitrin, sabdaritrin, 
gossytrin and gossypitrin [65, 66]. Different parts of H. sabdariffa are used for 
various medicinal purposes. The calyces of the flower are commonly incorpo-
rated in hot and cold drinks due to its pleasing taste. In many parts of Africa, it 
has been used for its spasmolytic, antioxidant [67–69], antibacterial [70, 71], 
antipyretic [72], diuretic and anthelmintic properties [73]. It is also used for 
the treatment of high blood pressure and liver diseases. Additionally to their 
medicinal uses, various parts of the plants are incorporated in meals and used 
for other culinary purposes. In some cultures, H. sadariffa is included in some 
herbal mixtures and consumed by nursing mothers to increase milk supply [74]. 
In Nigeria also, the decoctions of the seeds have been reported to be used to 
increase lactation in cases of poor milk supply [75]. In 66 healthy mothers who 
took extracts of hibiscus, fennel, fennel oil, verbena, raspberry leaves, fenu-
greek and vitamin C, there was an increase in breastmilk production by the third 
day [76]. Toxicity studies have shown that the prolonged usage of the aqueous-
methanolic extract of H. sabdariffa calyces at the dose of 250 mg/kg could cause 
liver injury in rats [77]. Also, the 12-week subchronic effect of H. sabdariffa 
calyx aqueous extract at the doses of 1.15, 2.30, and 4.60 g/kg induced testicular 
toxicity [78].

4.7.2 Gossypium herbaceum L. (Malvaceae)

G. herbaceum is an erect, shrubby, hairy plant that grows up to 2–8 m high 
[79]. The decoction of this plant is used traditionally across West Africa as an 
aphrodiasiac, galactagogue, spermatogenic, expectorant, laxative, demulcent, 
emenagogue, dysmenorrhea, and for the expulsion of retained placenta [80, 81]. 
In human studies G. herbaceum was shown to be efficacious, safe and cost effective 
in augmenting lactation in perceived insufficient milk supply [9]. This plant is 
known to contain carbohydrates, tannins, saponins, steroids, glycosides, pheno-
lics, sitosterol, ergosterol, lipids, gossypol, oleic, palmitic and linoleic acid [79].  
Extracts from this plant and it active constituents gossypol have shown anti-
cancer, anti-infertility, anti-malarial, anti-oxidant, anti-trypanosomal, anti-viral, 
anti-microbial, anti-viral, hepatoprotective and anti-depressant activities in 
animal models [16, 82, 83].
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4.8 Moraceae

4.8.1 Milicia excelsa (Welw.) C.C. Berg

M. excelsa is commonly known as odum or iroko in Ghana. It is a large, dioe-
cious tree that grows up to 50 m high [84]. This plant is widely used in African folk 
medicine as a decoction to treat several ailments. A root decoction is taken to treat 
female sterility. A decoction of the root and stem bark is taken as an aphrodisiac. 
The extracts from the bark are taken to treat cough, asthma, heart trouble, lum-
bago, spleen pain, stomach pain, abdominal pain, edema, ascites, dysmenorrhea, 
gonorrhea, general fatigue, rheumatism, sprains, and as a galactagogue, aphrodi-
siac, tonic and purgative. Also the stem bark preparations are topically applied to 
treat scabies, wounds, and loss of hair, fever, venereal diseases and sprains. They 
are applied as an enema to cure piles, diarrhea and dysentery. The latex is applied 
on burns, wounds, sores, eczema and on other skin problems as well as taken to 
treat type 2 diabetes [85, 86]. Additionally, it is taken against stomach problems, 
hypertension, tumors, and obstruction of the throat and as a galactagogue [87]. 
Leaves are eaten to treat insanity; a leaf maceration is drunk as a galactagogue. 
A decoction of the leaves is taken for the treatment of gallstones. Leaf prepara-
tions are externally applied to treat snakebites and fever and as eye drops to treat 
filariasis. Alkaloids, flavonoids and saponins are present as well as triterpenes and 
glycosides [79, 88]. The leaf extract of M. excelsa is reported to be safe in rodents 
[79, 89, 90].

4.8.2 Ficus sp. L.

Ficus species comprises one of the largest genera of angiosperms with more 
than 800 species of trees, shrubs, hemiepiphytes, climbers, and creepers in the 
tropics and subtropics worldwide [91]. The bark, root, leaves, fruit and latex of this 
plant are frequently used for the treatment of various illnesses including gastro-
intestinal, liver, venereal, respiratory, metabolic and cardiovascular disorders. It is 
used in traditional medicine as a galactagogue [92]. The fresh juice (50–100 ml) of 
leaves of F. racemosa L. is given with water for about 10 days to treat gastrointesti-
nal problems. Bark of F. arnottiana and F. hispida shows hypoglycaemic activity. 
Roots of F. bengalensis show anthelmintic activity. This extract is also reported 
to inhibit insulinase activity from liver and kidney. Fruit extracts exhibits anti-
tumor activity. Various pharmacological actions such as anti-ulcer, anti-diabetic, 
lipid lowering and antifungal activities have been described for F. exasperata. 
Ethanolic leaf extract of F. exasperata shows anti-bacterial activity. Leaves exhibit 
hypotensive activity. Ethanolic and aqueous wood extracts of F. glomerata shows 
Anti-HIV-1 integrase activity. F. religiosa is reported to be used for the treatment 
of asthma, cough, sexual disorders, diarrhea, hematuria, ear-ache and toothache, 
migraine, eye troubles, gastric problems and scabies; leaf decoction has been used 
as an analgesic for toothache; fruits for the treatment of asthma, other respiratory 
disorders and scabies; stem bark is used in gonorrhea, bleeding, paralysis, diabetes, 
diarrhea, bone fracture, antiseptic, astringent and antidote. Fruit of F. carica shows 
spasmolytic activity, mediated through the activation of K+-ATP channels along 
with anti-platelet activity. Hence, it can be used in gut motility and inflammatory 
disorders [93]. Most species of Ficus contain phenolic compounds, organic acids, 
and volatile compounds [91]. Some species have been reported not to be toxic in 
rodents [93].
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4.9 Musaceae

4.9.1 Musa paradisiaca L.

M. paradisiaca is an herbaceous plant that grows up to about 9 m with a robust 
treelike false-stem. The unripe fruits and juice of M. paradisiaca is used in folk 
medicine to treat and manage diarrhea, dysentery, cholera, intestinal lesions, 
ulcerative colitis, diabetes, sprue, uremia, nephritis, gout, hypertension, cardiac 
disease, otalgia and hemoptysis [94, 95]. The flowers are also employed in treating 
dysentery, diabetes and menorrhagia [94]. The root is also used traditionally as an 
anthelmintic [95], for treating blood disorders and venereal diseases [94]. It is also 
used as an anti-inflammatory, analgesic and anti-dote for snakebites [96].

The green fruits of M. paradisiaca has been reported to possess anti-hyperten-
sive [97] as well as hypoglycemic effect due to effects on insulin production and 
glucose utilization [98]. M. paradisiaca inhibits cholesterol crystallization in vitro 
[99]. M. paradisiaca has also been shown to induce atherosclerosis [100]. There have 
been reports of the potential of M. paradisiaca flower to enhance milk production 
of nursing rats [101, 102]. Serotonin, nor-epinephrine, tryptophan, indole com-
pounds, tannin, starch, iron, crystallisable and non-crystallisable sugars, vitamins, 
albuminoids, fats, mineral salts have been found in the fruit pulp of M. paradisiaca 
[94] with several other compounds that have been isolated and identified from 
various parts of the plant [103].

4.10 Ranunculaceae

4.10.1 Nigella sativa L.

N. sativa is a small herb of about 45 cm long with linear-lanceolate leaves and 
a pale blue flower. It is used as a food and medicine frequently to treat a variety of 
health conditions pertaining to the respiratory system, digestive tract, kidney and 
liver functions, cardiovascular system, and immune system support, as well as for 
general well-being [104] and as a galactagogue [105].

Phytochemical analysis has revealed the presence of nigelline, nigellicine, nige-
limine, nigellimine-N-oxide, avenasterol-5-ene, avanasterol-7-ene, campesterol, 
cholesterol, citrostadienol, cycloeucalenol, sitosterol, stigmasterol, stigmastanol, 
24-ethyl-lophenol, obstafoliol [105]. This plant is reported to have anti-cancer, anti-
microbial, analgesic, antipyretic, contraceptive and anti-fertility, anti-oxytocic, 
anti-tussive, anti-inflammatory, and anti-oxidant potentials. Anti-cancer activity 
has been demonstrated for blood, breast, colon, pancreatic, liver, lung, fibrosar-
coma, prostate, and cervix cancer cell lines and in animal models as well [106–109]. 
Toxicological studies showed no toxic effect in rodents [105].

4.11 Solanaceae

4.11.1 Solanum torvum Swartz

S. torvum is an evergreen, widely branched, prickly shrub that grows up to 5 m 
tall [110]. The fruits of S. torvum are edible and commonly available in the markets 
for incorporation into stews and soups across West-Africa. A decoction of the fruits 
is given for cough ailments and is considered useful in cases of liver and spleen 
enlargement. The plant is used as a sedative and diuretic and the leaves are used as a 
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hemostatic. The ripened fruits are used in the preparation of tonic and hemopoietin 
agents and also for the treatment for pain. It has antioxidant properties. It is inten-
sively used worldwide in traditional medicine as a poison anti-dote and for the treat-
ment of fever, wounds, tooth decay, reproductive problems and arterial hypertension 
[17, 111–113]. S. torvum fruits are reported to contain alkaloids, flavonoids, saponins, 
tannins, glycosides, fixed oil, vitamin B group, vitamin C and iron salts. It also has 
number of chemical constituents like neochlorogenin 6-O-β-D-quinovo-pyranoside, 
neochlorogenin 6-O-β-D-xylopyranosyl-(1 → 3)-β-D-quinovopyranoside, neochlo-
rogenin 6-O-α-L-rhamnopyranosyl-(1 → 3)-β-Dquinovopyranoside, sola-genin 
6-O-β-D-quinovopyranoside, solagenin 6-O-α-Lrhamnopyranosyl-(1 → 3)-β-D-
quinovopyranoside, isoquercetin, rutin, kaempferol and quercetin [16, 113, 114]. 
S. torvum also possesses antimicrobial, antiviral, immuno-secretory, antioxidant, 
analgesic, anti-inflammatory, anti-ulcerogenic activities, cardiovascular, nephropro-
tective, antidiabetic, angiotensin and erotonin receptor blocking activities [110]. It is 
reported to be used in a concoction to nourish pregnant and lactating mothers with 
vitamins and proteins and to enhance lactation [115].

4.12 Verbanaceae

4.12.1 Lippia multiflora Moldenke

L. multiflora is an aromatic, perennial plant with woody stems growing up to 
3 m high [53]. The plant is locally harvested in Ghana and Benin and the leaves are 
steeped in hot water for tea. It is used in the treatment of stomach aches, nausea 
and fever. The leaves and immature flowering stems have anti-biotic, laxative and 
vermifuge activities [116]. The leaves contain limonene, a-caryophyllene, trans-
farnesene, caryophyllene oxide and farnesol [117]. Tea infusion of plant is used for 
the treatment of arterial hypertension in Ghana [118]. A herbal extract of the plant 
exhibits anti-malarial, anti-microbial, anti-inflammatory, diuretic, laxative, muscle 
relaxant and is also used in lactation failure [22]. Lippia oil is effective topically 
gram-negative bacteria [117] and body lice, head lice, scabies’ mites [119]. This 
plant possesses a tranquilizer and analgesic activities as diazepam [118].

4.13 Zingiberaceae

4.13.1 Aframomum melegueta (Roscoe) K. Schum

A. melegueta is commonly known as grains of paradise or alligator pepper. It is a 
spicy edible perennial fruit which grows to about 1 m high. A. melegueta produces 
reddish-brown seeds, which have a strong aromatic flavor and a pungent taste. 
These seeds are widely employed as spices and it is also an ingredient in numerous 
West African ethno medical practices. A. melegueta is a remedy for a number of 
diseases such as constipation, rheumatic pains and fever [120, 121]. The medicinal 
uses of A. melegueta also include its use as an aphrodisiac, measles and leprosy. It 
is also taken to treat excessive lactation, post partem hemorrhage, purgation and 
used as a galactagogue, anthelmintic and hemostatic [122]. A. melegueta exhibits 
anti-inflammatory, anti-oxidant and anti-tumor effects [123, 124] as well as anti-
protozoal activity against schistosomes [22]. The phytochemical constituents are 
essential oils—such as gingerol, shagaol, paradol. Alkaloids, flavonoids, saponins, 
tannins, cardiac glycosides, terpenoids, steroids [125] as well as essential oils and 
resins have also been identified in this plant [126]. The LD₅₀ of 273.86 mg/kg body 
weight and lower than normal hemoglobin and red blood cells in animal studies 
seems to confirm the possibility of toxicity from this plant [125].
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5. Conclusion

There are numerous references in literature for herbal medicines use to aid 
breastfeeding. However, the use of herbal galactagogues is mainly based on empiri-
cal traditions with little scientific data. With increase in the complexity of breast-
feeding, it is imperative that these herbal galactagogues be studied. There is a need 
to standardize the herbal galactagogues, investigate their nutritional and phyto-
chemical composition as well as conduct clinical trials to generate scientific evi-
dence of their efficacy and safety, as a basis for commercial production and usage. 
Conducting pharmacodynamics and pharmacokinetic studies will also play a vital 
role in determining their metabolism in the mother and neonate. Their mechanism 
of action will also need to be investigated. These herbs will have the advantages of 
being easily available, cheaper and more tolerable to both mother and neonate.

Acknowledgements

The authors are grateful to the staff of the Ghana Herbarium for making avail-
able published literature on some of the medicinal plants.

Conflict of interest

The authors declare no conflict of interest.

Author details

Emelia Oppong Bekoe1*, Cindy Kitcher1, Nana Ama Mireku Gyima1, 
Gladys Schwinger2 and Mark Frempong3

1 Department of Pharmacognosy and Herbal Medicine, School of Pharmacy, 
University of Ghana, Legon, Ghana

2 Department of Plant and Environmental Science, University of Ghana, Legon, 
Ghana

3 Department of Obstetrics and Gynecology, University Hospital, Legon, Ghana

*Address all correspondence to: emekisseih@yahoo.com



14

Pharmacognosy - Medicinal Plants

References

[1] Hoddinott P, Tappin D, Wright C.  
Breast feeding. British Medical Journal. 
2008;336(7649):881-887. DOI: 10.1136/
bmj.39521.566296.BE

[2] Penagos Tabares F, Bedoya 
Jaramillo JV, Ruiz-Cortes ZT. 
Pharmacological overview of 
galactogogues. Veterinary Medicine 
International. 2014;2014:602894. DOI: 
10.1155/2014/602894

[3] Dadalto ECV, Rosa EM. Knowledge 
about the benefits of breastfeeding 
and disadvantages of the pacifier 
related to the Mother's practice with 
preterm infants. Revista Paulista de 
Pediatria. 2017;35(4):399-406. DOI: 
10.1590/1984-0462/;2017;35;4;00005

[4] Bazzano AN, Hofer R, Thibeau S,  
Gillispie V, Jacobs M, Theall KP. A 
review of herbal and pharmaceutical 
galactagogues for breast-feeding. The 
Ochsner Journal. 2016;16(4):511-524

[5] Padma LL, Rupalu BK. 
Ricinus communis (Castor): An 
overview. International Journal 
of Research in Pharmacology 
& Pharmacotherapeutics. 
2014;3(2):136-144

[6] Elemo O, Oreagba I, Akinwunmi A, 
Elemo G, Nicholas-Okpara V. Lactation 
failure and potential traditional herbs as 
galactagogues. International Journal of 
Healthcare Sciences. 2016;4(1):427-434. 
DOI: 10.5586/asbp.3580

[7] Gabay MP. Galactogogues: 
Medications that induce lactation. 
Journal of Human Lactation. 
2002;18(3):274-279. DOI: 
10.1177/089033440201800311

[8] Kim J, Unger S. Human milk 
banking. Paediatrics & Child Health. 
2010;15(9):595-602

[9] Manjula S, Sultana A, Rahman K.  
Clinical Efficacy of Gossypium 

herbaceum L. seeds In Perceived 
Insufficient Milk (PIM) supply: A 
randomized single-blind placebo-
controlled study. Orient Pharm Exp 
Med. 2013;1(1):1-10. DOI: 10.1007/
s13596-013-0121-7

[10] Abascal K, Yarnell E. Botanical 
galactagogues. Alternative and 
Complementary Therapies. 2008;14(6): 
288-294. DOI: 10.1089/act.2008.14602

[11] Zuppa AA, Sindico P, Orchi C.  
Safety and efficacy of Galactogogues: 
Substances that induce, maintain and 
increase Breastmilkproduction. Journal 
of Pharmacy and Pharmaceutical 
Sciences. 2010;13(2):162-174. DOI: 
10.18433/J3DS3R

[12] Ekor M. The growing use of herbal 
medicines: Issues relating to adverse 
reactions and challenges in monitoring 
safety. Frontiers in Pharmacology. 
2014;4:177. DOI: 10.3389/
fphar.2013.00177

[13] Sharma R, Jaitawat A, Kantwa SM,  
Jain N, Rani D. Role of garlic and 
fenugreek during gestation and 
lactation. A Review Universal Journal 
of Environmental Research and 
Technology. 2014;4(4):265-279

[14] Bayan L, Koulivand PH, Garlic GA.  
A review of potential therapeutic 
effects. Avicenna Journal of 
Phytomedicine. 2014;4:1-14

[15] Ried K, Fakler P. Potential of garlic 
(Allium sativum) in lowering high blood 
pressure: Mechanisms of action and 
clinical relevance. Integr Blood Press 
Control. 2014;7:71-82. DOI: 10.2147/
IBPC.S51434

[16] Agarwal BB, Prasad S, Reuter SR,  
Yadev VR, Park B, Kim JH, et al. 
Identification of novel anti-
inflammatory agents from Ayurvedic 
medicine for prevention of chronic 
diseases: “Reverse pharmacology” and 



15

Medicinal Plants Used as Galactagogues
DOI: http://dx.doi.org/10.5772/intechopen.82199

“bedside to bench” approach. Current 
Drug Targets. 2011;12(11):1595-1653

[17] Srinivas R, Eagappan K, 
Sasikumar S. The effect of naturally 
formulated galactogogue mix on breast 
milk production, prolactin level and 
short-term catch-up of birth weight 
in the first week of life. International 
Journal of Health Sciences & Research. 
2014;4:242-253

[18] Mennella JA, Beauchamp GK. The 
effects of repeated exposure to garlic-
flavored milk on the nursing's behavior. 
Pediatric Research. 1993;34(6):805-808

[19] Zhao NN, Zhang H, Zhang XC, 
Luan XB, Zhou C, Liu QZ, et al. 
Evaluation of acute toxicity of essential 
oil of garlic (Allium sativum) and its 
selected major constituent compounds 
against overwintering Cacopsylla 
chinensis (Hemiptera: Psyllidae). 
Journal of Economic Entomology. 
2013;106(3):1349-1354

[20] Obiri DD, Osafo N, Ayande PG,  
Antwi AO. Xylopia aethiopica 
(Annonaceae) fruit extract suppresses 
Freund's adjuvant-induced arthritis 
in Sprague-Dawley rats. Journal of 
Ethnopharmacology. 2014;152(3): 
522-531. DOI: 10.1016/j.jep.2014.01.035

[21] Woode E, Ameyaw EO, Boakye-
Gyasi E, Abotsi WK. Analgesic effects 
of an ethanol extract of the fruits 
of Xylopia Aethiopica (Dunal) A. 
rich (Annonaceae) and the major 
constituent, Xylopic acid In murine 
models. Journal of Pharmacy & 
Bioallied Sciences. 2012;4(4):291

[22] Science and Technology Research 
Institute (STEPRI). In: Bussia K, editor. 
Ghana Herbal Pharmacopoeia. Accra, 
Ghana: QualiType Limited; 2007

[23] Kuete V, Sandjo LP, Mbaveng AT, 
Zeino M, Efferth T. Cytotoxicity of 
compounds from Xylopia Aethiopica 
towards multi-factorial drug-resistant 

Cancer cells. Phytomedicine. 
2015;22(14):1247-1254. DOI: 10.1016/j.
phymed.2015.10.008

[24] Burkill HM. The Useful Plants of 
West Tropical Africa, Families E–I.  
Vol. 2. Kew: Royal Botanic Gardens; 
1994

[25] Gill LS. Ethnomedical Uses of 
Plants in Nigeria. Benin City, Nigeria: 
University of Benin Press; 1992. p. 103

[26] Magid A, Yao-Kouassi PA, 
Gossan DPA, Mairot C, Voutquenne-
Nazabadioko L. New antioxidant 
flavonoids from the aerial parts of 
Secamone afzelii. Journal of Antioxidant 
Activity. 2016;2(1):8

[27] Houghton PJ, Hylands PJ, 
Mensah AY, Hensel A, Deters AM. In 
vitro tests and ethnopharmacological 
investigations: Wound healing 
as an example. Journal of 
Ethnopharmacology. 2005;100:100-107. 
DOI: 10.1016/j.jep.2005.07.001

[28] Mensah AY, Houghton PJ, Agyare C, 
Komlaga G, Mensah MLK, Fleisher TC, 
et al. Investigation of activities related 
to wound healing of Secamone afzelii. 
Journal of Science and Technology 
(Ghana). 2007;26:83-89. DOI: 10.4314/
just.v26i3.33008

[29] Mensah AY, Houghton PJ, Akyirem 
GNA, Fleischer TC, Mensah MLK, 
Sarpong K, et al. Evaluation of the 
antioxidant and free radical scavenging 
properties of Secamone afzelii Rhoem. 
Phytotherapy Research. 2004;18: 
1031-1032. DOI: 10.1002/ptr.1614

[30] Mohanty I, Senapati MR, Jena D, 
Behera PC. Ethnoveterinary importance 
of herbal Galactogogues—A review. 
Veterinary World. 2014;7(5):325-330. 
DOI: 10.14202/vetworld.2014.325-330

[31] Lagnika L, Anago E, Sanni A.  
Screening for antibacterial, antioxidant 
activity and toxicity of some medicinal 
plants used in Benin folkloric medicine. 



Pharmacognosy - Medicinal Plants

16

Journal of Medicinal Plant Research. 
2011;5(5):773-777. DOI: 10.5897/JMPR

[32] Omokhua GE. Medicinal and 
socio-cultural importance of Costus afer 
(Ker Grawl) in Nigeria. International 
Multidisciplinary Journal, Ethiopia. 
2011;5(5):282-287. DOI: 10.4314/afrrev.
v5i5.22

[33] Ezejiofor AN, Orish CN, 
Orisakwe OE. Effect of aqueous 
leaves extract of Costus afer Ker Gawl 
(Zingiberaceae) on the liver and kidney 
of male albino Wistar rat. Ancient 
Science of Life. 2013;33(1):4-9. DOI: 
10.4103/0257-7941.134554

[34] Aweke G. Plant Resources of 
Tropical Africa (PROTA). The 
Netherlands: Wageningen; 2007

[35] Tcheghebe OT, Sipowo Tala VR, 
Fouodjouo M. Ethnobotanical uses, 
phytochemical and pharmacological 
profiles, and toxicity of Costus afer 
Ker Gawl.: An overview. Journal of 
Scientific Research in Allied Science. 
2018;1(4):01-11

[36] Kumar S, Malhotra R, Kumar D.  
Euphorbia hirta: Its chemistry, 
traditional and medicinal uses, 
and pharmacological activities. 
Pharmacognosy Reviews. 2010;4(7): 
58-61. DOI: 10.4103/0973-7847.65327

[37] Mali PY, Panchal SS. A review on 
Phyto-pharmacological potentials of 
Euphorbia thymifolia L. Ancient Science 
of Life. 2013;32(3):165-172. DOI: 
10.4103/0257-7941.123001

[38] Ibrahim H, Sani FS, Danladi BH,  
Ahmadu AA. Phytochemical 
and antisickling studies of the 
leaves of Hymenocardia acida Tul 
(Euphorbiaceae). Pakistan Journal of 
Biological Sciences. 2007;10(5):788-791. 
DOI: 10.3923/pjbs.2007.788.79122

[39] Sofidiya MO, Odukoya OA,  
Afolayan AJ, Familoni OB. Phenolic 
contents, antioxidant and antibacterial 
activities of Hymenocardia acida. 
Natural Product Research. 

2009;23(2):168-177. DOI: 
10.1080/14786410801915838

[40] List the plant. Plagiostyles 
africana (Müll.-Arg.) Prain [family 
Euphorbiaceae]. 2018. Available from: 
http://plants.jstor.org/stable/10.5555/
al.ap.upwta.2_249

[41] Marwat SL, ur-Rehman F, Khan EA,  
Baloch MS, Sadiq M, Ullah I, et al. 
Ricinus communis: Ethnomedicinal uses 
and pharmacological activities Pak. 
Journal of Pharmaceutical Sciences. 
2017;30(5):1815-1827

[42] Havinga RM, Hartl A, Putscher J,  
Prehsler S, Buchmann C, Vogl CR. 
Tamarindus indica L. (Fabaceae): 
Patterns of use in traditional 
African medicine. Journal of 
Ethnopharmacology. 2010;127(3): 
573-588. DOI: 10.1016/j.jep.2009.11.028

[43] Sahu SP. Study on biochemical 
correlation of galactogogue effect of 
Tamarindus indica seed in cross bred 
dairy cows Veterinary Biochemistry 
College of Veterinary Science and 
Animal Husbandary 2015: Theis: 
Orissa University of Agriculture and 
Technology, BHUBANESWAR-751003

[44] Komutarin T, Azadi S, Butterworth 
L, Keil D, Chitsomboon B, Suttajit 
M, et al. Extract of the seed coat oof 
Tamarindus indica inhibits nitric oxide 
production by murine macrophages 
in vitro and in vivo. Food and Chemical 
Toxicology. 2004;42(4):649-658. DOI: 
10.1016/j.fct.2003.12.001

[45] Tsuda T, Watanabe M, Ohshima 
K, Yamamoto A, Kawakishi S, Osawa 
T. Antioxidative components isolated 
from the seed of tamarind (Tamarindus 
indica L.). Journal of Agricultural and 
Food Chemistry. 1994;42:2671-2674. 
DOI: 10.1021/jf00048a004

[46] Joyeux M, Mortier F, Fleurentin J.  
Screening of antiradical, 
antilipoperoxidant and hepatoprotective 
effects of nine plant extracts used in 



17

Medicinal Plants Used as Galactagogues
DOI: http://dx.doi.org/10.5772/intechopen.82199

caribbean folk medicine. Phytotherapy 
Research. 1995;9:228-230. DOI: 10.1002/
ptr.2650090316

[47] Maiti R, Jana D, Das UK, Ghosh D.  
Antidiabetic effect of aqueous 
extract of seed of Tamarindus indica 
in streptozotocin-induced diabetic 
rats. Journal of Ethnopharmacology. 
2004;92:85-91. DOI: 10.1016/j.
jep.2004.02.002

[48] Phakruschaphan T. Comparison of 
peeling and extraction methods in the 
production of tamarind seed gum. The 
Kasetsart Journal of Natural Sciences. 
1982;16(2):74-81

[49] Iskandar I, Setiawan F, 
Sasongko LD, Adnyana IK. Six-month 
chronic toxicity study of tamarind pulp 
(Tamarindus indica L.) water extract. 
Scientia Pharmaceutica. 2017;85(1). 
DOI: 10.3390/scipharm85010010

[50] Luqman JR, Shahid-ul-Islam MF. 
Acacia nilotica (L.): A review of its 
traditional uses, phytochemistry, and 
pharmacology. Sustainable Chemistry 
and Pharmacy. 2015;2:12-30

[51] Kalaivani T, Matthew L. Free 
radical scavenging activity from leaves 
of Acacia nilotica (L.) Wild. Ex Delile, 
an Indian medicinal tree. Food Chem 
Toxicol. 2010;48(1):298-305. DOI: 
10.1016/j.fct.2009.10.013. Epub 2009 
Oct 29

[52] Kankara SS, Mohd IH, 
Muskhazli M, Rusea G. Ethnobotanical 
survey of medicinal plants used for 
traditional maternal healthcare in 
Katsina state, Nigeria. South African 
Journal of Botany. 2015;97: 
165-175. DOI: 10.1016/j.sajb. 
2015.01.007

[53] Burkill HM. The Useful Plants of 
West Tropical Africa. 2nd ed. Vol. 3. 
Kew: Royal Botanic gardens; 1995

[54] Lompo-Ouedraogo Z, van er 
Heide D, van der Beek EM, Swarts HJ,  
Mattheij JA, Sawadogo L. Effect of 

aqueous extract of Acacia nilotica ssp 
adansonii on milk production and 
prolactin release in the rat. The Journal 
of Endocrinology. 2004;182(2): 
257-266

[55] Al-Mustafa ZH, Dafallah AA. A 
study on the toxicology of Acacia 
nilotica. The American Journal of 
Chinese Medicine. 2000;28(1): 
123-129

[56] Lukman AA, Abdulfatai AA, 
Oluwakanyinsola AS, Musbau AA.  
Toxicological studies of aqueous extract 
of Acacia nilotica. Interdisciplinary 
Toxicology. 2015;8(1):48-54

[57] Francois C, Fares M, Baiocchi C, 
Maixent JM. Safety of Desmodium 
adscendens extract on hepatocytes and 
renal cells. Protective effect against 
oxidative stress. Journal of Intercultural 
Ethnopharmacology. 2015;4(1):1-5. 
DOI: 10.5455/jice.20141013041312

[58] McManus OB, Harris GH, 
Giangiacomo KM, Feigenbaum P, 
Reuben JP, Addy ME, et al. An activator 
of calcium-dependent potassium 
channels isolated from a medicinal herb. 
Biochemistry. 1993;32(24):6128-6133. 
DOI: 10.1021/bi00075a002

[59] Addy ME, Schwartzman ML. An 
extract of Desmodium adscendens 
inhibits NADPH-dependent 
oxygenation of arachidonic acid 
by kidney cortical Microsomes. 
Phytotherapy Research. 1992;6(5): 
245-250. DOI: 10.1002/ptr.2650060505

[60] Addy ME. Several 
chromatographically distinct 
fractions of Desmodium Adscendens 
inhibit smooth muscle contractions. 
International Journal of Crude Drug 
Research. 1989;27(2):81-91. DOI: 
10.3109/13880208909053942

[61] Murdock GP. Africa, its Peoples 
and their Culture History. New York: 
McGraw-Hills; 1959



Pharmacognosy - Medicinal Plants

18

[62] Ross IA. Medicinal Plants of the 
World: Chemical Constituents, Traditional 
and Modern Medicinal Uses. Vol. 1. 
Totowa, NJ: Humana Press Inc; 2003

[63] Morton JF. Fruits of Warm Climates. 
Miami: Florida Flair Books; 1987

[64] Da-Costa-Roch I, Bonnlaender B,  
Sievers H, Pischel I, Heinrich M. 
Hibiscus sabdariffa L.—A phytochemical 
and pharmacological review. Food and 
Chemical Toxicology. 2014;165:424-443. 
DOI: 10.1016/j.foodchem.2014.05.002

[65] McKay DL, Chen CY, Saltzman E, 
Blumberg JB. Can Hibiscus tea lower 
blood pressure? AfroFood Industry 
Hi-Tech. 2009;20(6):40-42

[66] Williamson EM, Driver SB, 
Baxter K. Stockley’s Herbal Medicines 
Interactions: A Guide to the Interactions 
of Herbal Medicines, Dietary 
Supplements and Nutraceuticals with 
Conventional Medicines. London: 
Pharmaceutical Press; 2013

[67] Duh P, Yen G. Antioxidative activity 
of three herbal water extracts. Food 
Chemistry. 1997;60(4):639-645

[68] Odebunmi EO, Oluwaniyi OO, 
Awolola GV, Adediji OD. Proximate 
and nutritional composition of Kola 
nut (Cola nitida), bitter cola (Garcinia 
cola) and Alligator pepper (Afromomum 
melegueta). African Journal of 
Biotechnology. 2009;8(2):308-310

[69] Olalye MT, Rocha JB. Commonly 
used tropical medicinal plants 
exhibit distinct in vitro antioxidant 
activities against hepatotoxins in rat 
liver. Experimental and Toxicologic 
Pathology. 2007;56(6):433-438

[70] Liu KS, Tsao SM, Yin MC. In vitro 
antibacterial activity of Roselle Calyx 
and Procatechuic acid. Phytotherapy 
Research. 2005;19(11):942-945. DOI: 
10.1002/ptr.1760

[71] Afolabi OC, Ogunsola FT, 
Coker AO. Susceptibility of cariogenic 

Streptococcus mutans to extracts of 
Garcinia kola, Hibiscus sabdariffa 
and Solanum americanu. The 
West African Journal of Medicine. 
2008;27(4):230-233

[72] Reanmongkol W, Itharat A.  
Antipyretic activity of the extracts 
of Hibiscus sabdariffa calyces L. in 
experimental animals. Songklanakarin 
Journal of Science and Technology. 
2007;29(1):29-38

[73] Leung A, Foster S. Encyclopedia of 
Common Natural Ingredients Used in 
Food, Drugs, and Cosmetics. New York: 
John Wiley and Sons; 1996

[74] Scott CR, Jacobson H. A selection 
of international nutritional and herbal 
remedies for breastfeeding concerns. 
Midwifery Today with International 
Midwife. 2005;75:38-39

[75] Gaya IB, Mohammad OMA, 
Suleiman AM, Maje MI, Adekunle AB.  
Toxicological and lactogenic studies on 
the seeds of Hibiscus sabdariffa Linn 
(Malvaceae) extract on serum prolactin 
levels of albino Wistar rats. The Internet 
Journal of Endocrinology. 2009;5(2):1-6

[76] Turkyilmaz C, Onal E, 
Hirfanoglu IM, et al. The effect of 
galactagogue herbal tea on breast 
milk production and short-term 
catch-up of birth weight in the first 
week of life. Journal of Alternative 
and Complementary Medicine. 
2011;17(1):39-42. DOI: 10.1089/
acm.2010.0090

[77] Akindahunsi AA, Olaleye MT.  
Toxicological investigation of aqueous-
methanolic extract of the calyces 
of Hibiscus sabdariffa L. Journal of 
Ethnopharmacology. 2003;89: 
161-164. DOI: 10.1016/
S0378-8741(03)00276-9

[78] Orisakwe OE, Husaini DC, 
Afonne OJ. Testicular effects of sub-
chronic administration of Hibiscus 
sabdariffa calyx aqueous extract 



19

Medicinal Plants Used as Galactagogues
DOI: http://dx.doi.org/10.5772/intechopen.82199

in rats. Reproductive Toxicology. 
2004;18:295-298. DOI: 10.1016/j.
reprotox.2003.11.001

[79] Khaleequr R, Arshiya S, Shafeequr 
R. Gossypium herbaceum Linn: An 
ethnopharmacological review. Journal 
of Pharmaceutical and Scientific 
Innovation. 2016;1(5):1-5

[80] Ghani N. KhazianulAdvia. New 
Delhi: Idarae Kitabus Shifa; 2002. p. 339

[81] Kabiruddin M. Makhzul Mufredat. 
New Delhi: Idarae Kitabus Shifa; 2007. 
pp. 136-137

[82] Wang X, Howell CP, Chen F, Yin J,  
Jiang Y. Gossypol-A polyphenolic 
compound from cotton plant. Advances 
in Food and Nutrition Research. 
2009;58:215-263. DOI: 10.1016/
S1043-4526(09)58006-0

[83] Khalid MS, Hasan SK, Suresh DK,  
Hasan R, MAF S, Farooqui Z. Antiulcer 
activity of Ethanolic extract of 
Gossypium herbaceum flowers. 
Journal of Pharmaceutical Sciences. 
2011;1(1):79-84

[84] Ofori DA. Genetic Diversity and its 
Implications for the Management and 
Conservation of Milicia Species [PhD 
thesis]. United Kingdom: University of 
Aberdeen; 2001. p. 158

[85] Udegbunam SO, Nnaji TO, 
Udegbunam RI, Okafor JC, Agbo I.  
Evaluation of herbal ointment 
formulation of Milicia excelsa (Welw) 
C.C berg for wound healing. African 
Journal of Biotechnology.  
2013;12:3351-3359. DOI: 10.5897/
AJB12.1201

[86] Dzeufiet PDD, Tchamadeu M, 
Bilanda DC, Ngadena YS, Poumeni MK,  
Nana D, et al. Preventive effect of 
Milicia excelsa (Moraceae) aqueous 
extract on dexamethasone induced 
insulin resistance in rat. Journal of 
Pharmacy & Pharmaceutical Sciences. 
2014;5:1232-1241

[87] Betti JL. An ethnobotanical study 
of medicinal plants among the Baka 
pygmies in the DJA Biospher reserve, 
Cameroon. African Study Monographs. 
2004;25(1):1-27

[88] Ouete JL, Sandjo LP, Kapche DW,  
Yeboah SO, Mapitse R, Abegaz BM.  
Excelsoside: A new benzylic  
diglycoside from the leaves of Milicia 
excelsa. Zeitschrift für Naturforschung. 
Section C. 2014;69(7-8): 
271-275

[89] Akinpelu LA, Akanmu MA, 
Obuotor EM. Antipsychotic effects 
of ethanol leaf extract and fractions 
of Milicia excelsa (Moraceae) in mice. 
Journal of Pharmaceutical Research 
International. 2018;22(6):1-10

[90] Akpalo E, Tete-Benissan A, 
Awaga K, Akpagana K. Review of twelve 
west African medicinal plants: Active 
phytochemical combinations in direct 
biochemically wound healing process. 
Journal of Medicinal Plant Research. 
2015;9(34):908-917

[91] Mawa S, Husain K, Jantan I. Ficus 
carica L. (Moraceae): Phytochemistry, 
traditional uses and biological  
activities. Evidence-based 
Complementary and Alternative 
Medicine. 2013;2013:974256. DOI: 
10.1155/2013/974256

[92] Khare CP. Encyclopedia of Indian 
Medicinal Plants. New York: Springer 
publication; 2004

[93] Pattar J, Shridhar NB, Vijaykumar 
M, Krishna S, Satyanarayana, ML. 
Toxicological studies of ficus virens in 
wistar albino rats. International research 
journal of pharmacy. 2012;3(12): 
84-87. DOI: 10.1186/s12944- 
015-0013-6

[94] Ghani A. Medicinal Plants of 
Bangladesh: Chemical Constituents 
and Uses. (Revised and Enlarged). 
Old Nimtali, Dhaka: Asiatic Society of 
Bangladesh; 2003. pp. 196-197



Pharmacognosy - Medicinal Plants

20

[95] Khare CP. Indian Medicinal Plants. 
Vol. 426. New York, USA: Springer 
Science+BusinessMedia; 2007

[96] Coe FG, Anderson GJ. Ethnobotany 
of the Sumu (Ulwa) of southeastern 
Nicaragua and comparisons with 
Miskitu plant loreLa EtnobotÁNica 
de los Sumu (Ulwa) del Sudeste de 
Nicaragua y Comparaciones con El saber 
BotÁNico De los Miskitus. Economic 
Botany. 1999;54(3):363-386

[97] Osim EE, Ibu JO. The effect of 
plantains (Musa paradisiaca) on 
DOCA-induced hypertension in rats. 
Pharmaceutical Biology. 1991;29(1):9-13

[98] Ojewole JAO, Adewunmi CO.  
Hypoglycemic effect of methanolic 
extract of Musa paradisiaca 
(Musaceae) green fruits in normal 
and diabetic mice. Methods and 
Findings in Experimental and Clinical 
Pharmacology. 2003;25(6):453-456

[99] Saraswathi NT, Gnanam FD.  
Effect of medicinal plants on the 
crystallization of cholesterol. Journal of 
Crystal Growth. 1997;179:611-617. DOI: 
10.1016/S0022-0248(97)00172-3

[100] Parmar HS, Kar A. Protective role 
of Citrus sinensis, Musa paradisiaca, and 
Punica granatum peels against diet-
induced atherosclerosis and thyroid 
dysfunctions in rats. Nutrition Research. 
2007;27(11):710-718

[101] Mahmood A, Omar MN, Ngah 
N, Yahaya A. Galactagogue effects of 
Musa paradisiaca flower extract on 
lactating rats. Advances in Bioresearch. 
2012;3(4):46-52

[102] Mahmood A, Omar MN, 
Ngarh N. Galactagogue effects of Musa 
x paradisiaca flower extract on lactating 
rats. Asian Pacific Journal of Tropical 
Medicine. 2012;3(4):882-886

[103] Dutta PK, Das AK, Banerji N.  
A tetracyclic triterpenoid from 
Musa paradisiaca. Phytochemistry. 
1983;22(11):2563-2564

[104] Ahmad A, Husain A, Mujeeb M, 
Khan SA, Najmi AK, Siddique NA. A 
review on therapeutic potential of 
Nigella sativa: A miracle herb. Asian 
Pacific Journal of Tropical Biomedicine. 
2013;3(5):337-352. DOI: 10.1016/
S2221-1691(13)60075-1

[105] Paarakh PM. Nigella sativa Linn—A 
comprehensive review. Indian Journal 
of Natural Product and Resources. 
2009;1(4):409-429

[106] Shafiq H, Ahmad A, Masud T, 
Kaleem M. Cardio-pro tective and anti-
cancer therapeutic potential of  
Nigella sativa. Iranian Journal of Basic 
Medical Sciences. 2014;17(12): 
967-979

[107] Forouzanfar F, Bazzaz BSF, 
Hosseinzadeh H. Black cumin (Nigella 
sativa) and its constituent (Thymoqui-
none): A review on antimicrobial 
effects. Iranian Journal of Basic Medical 
Sciences. 2014;17(12):929-938

[108] Amin B, Hosseinzadeh H. Black 
cumin (Nigella sativa) and its 
active constituent, thymoquinone: 
An overview on the analgesic and 
anti-inflammatory effects. Planta 
Medica. 2015;82(1-2):8-16. DOI: 
10.1055/s-0035-1557838

[109] Hosseinzadeh H, Eskandari M,  
Ziaee T. Antitussive ef fect of 
thymoquinone, a constituent of 
Nigella sativa seeds, in Guinea pigs. 
Pharmacology. 2008;2:480-484

[110] Jaiswal BS. Solanum torvum: 
A review of its traditional uses, 
phytochemistry and pharmacology. 
International Journal of Pharma and Bio 
Sciences. 2012;3(3):104-111

[111] Siemonsma J, Piluek K. Plant 
Resources of South-East Asia 
(PROSEA). Vol. 8. Indonesia: Bogor; 
1994. p. 412

[112] Kala CP. Ethnomedicinal 
botany of the Apatani in the Eastern 
Himalayan region of Indian. Journal 



21

Medicinal Plants Used as Galactagogues
DOI: http://dx.doi.org/10.5772/intechopen.82199

of Ethnobiology and Ethnomedicine. 
2005;1:1-8. DOI: 10.1186/1746-4269-1-11

[113] Sivapriya M, Srinivas L. Isolation 
and purification of a novel antioxidant 
protein from the water extract of 
Sundakai (Solanum torvum) seeds. Food 
Chemistry. 2007;104:510-517. DOI: 
10.1016/j.foodchem.2006.11.060

[114] Mahmood U, Agrawal PK, 
Thakur RS, Torvonin AA. Spirostane 
Saponin from Solanum torvum Leaves. 
Phytochemistry. 1985;24(10):2456-2457. 
DOI: 10.1016/S0031-9422(00)83069-1

[115] Dickson RA, Amponsah IK, 
Annan K, Fleischer TC. Nutritive 
Potential of a Polyherbal Preparation 
from some Selected Ghanaian Herbs. 
2014

[116] Achigan-Dako EG, Pasquini MW,  
Assogba Komlan F, N’danikou S, 
Yédomonhan H, Dansi A, et al. 
Traditional Vegetables in Benin. 
Cotonou: Institut National des 
Recherches Agricoles du Bénin, 
Imprimeries du CENAP; 2010

[117] Bassole IHN, Ouattara AS, 
Nebie R, Ouattara CAT, Kabore ZI, 
Traore SA. Chemical composition 
and antibacterial activities of the 
essential oils of Lippia chevalieri and 
Lippia multiflora from Burkina Faso. 
Phytochemistry. 2003;62(2): 
209-212. DOI: 10.1016/
S0031-9422(02)00477-6

[118] Brankov K, Hadzovic S, Erdeljan D.  
Efficiency of reactivators and 
spasmolytics after Amitone poisoning 
in vitro. Arhiv za Higijenu Rada i 
Toksikologiju. 1976;27(2):123-130

[119] Oladimeji FA, Orafidiya OO,  
Ogunniyi TAB, Adewunmi TA.  
Pediculocidal and scabicidal properties 
of Lippia multiflora essential oil. 
Journal of Ethnopharmacology. 
2000;72(1-2):305-311. DOI: 10.1016/
S0378-8741(00)00229-4

[120] Fernandez X, Pintaric C, Lizzani-
Cuvelier L, Loiseau AM, Morello A, 
Pellerin P. Chemical composition of 
absolute and supercritical carbon 
dioxide extract of Aframomum 
melegueta. Flavour and Fragrance 
Journal. 2006;21(1):162-165

[121] Ajaiyeoba EO, Ekundayo O.  
Essential oil constituents of Aframomum 
melegueta (roscoe) K. Schum. Seeds 
(alligator pepper) from Nigeria. 
Flavour and Fragrance Journal. 
1999;14(2):109-111

[122] Iwu MW, Duncan AR, Okunji CO.  
New antimicrobials of plant origin. In: 
Perspectives on New Crops and New 
Uses. Alexandria, VA: ASHS Press; 1999. 
pp. 457-462

[123] Ilic NM, Dey M, Poulev AA, 
Logendra S, Kuhn PE, Raskin I.  
Anti-inflammatory activity of 
grains of paradise (Aframomum 
melegueta Schum) extract. Journal 
of Agricultural and Food Chemistry. 
2014;62(43):10452-10457

[124] Chung WY, Jung YJ, Surh YJ, 
Lee SS, Park KK. Antioxidative 
and antitumor promoting effects 
of [6]-Paradol and its homologs. 
Mutation Research/Genetic Toxicology 
and Environmental Mutagenesis. 
2001;496(1):199-206

[125] Akpanabiatu MI, Ekpo ND, 
Ufot UF, Udoh NM, Akpan EJ, Etuk EU.  
Acute toxicity, biochemical and 
haematological study of Aframomum 
melegueta seed oil in male Wistar albino 
rats. Journal of Ethnopharmacology. 
2013;150(2):590-594. DOI: 10.1016/j.
jep.2013.09.006

[126] Okwu DE. Phytochemicals 
vitamins and mineral contents of two 
Nigerian medicinal plant. International 
Journal of Molecular Medicine and 
Advance Sciences. 2005;1(4):375-381


