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Abstract: Lactation is an important process needed in the life of every female mammal to provide adequate
nutrition to an offspring as soon as possible after delivery. Thus, lactation failure can adversely affect the nutrition
of a child and diminish immunity, predisposing the child to risk of chronic diseases. As a result, lactation failure
requires immediate pharmacological intervention. Plants have been used as medicine due to their diverse
phytochemical contents responsible for their pharmacological activities. Moreover, they have proven safer,
cheaper and have widespread availability compared to conventional drugs. Some of these medicinal plants are
commonly used as herbs by lactating mothers in Africa and other parts of the world because they have been able
to meet the various nutritional requirements of lactating mothers. However, there is still limited knowledge on
their use and efficacy as lactogenic agent. Thus, this review broadens the knowledge on lactation failure and
lactogenic potential of some medicinal herbs because of their common traditional use among women in stimulating
milk production.
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I. INTRODUCTION

Lactation, also referred to as “breast milk production” is a very important process involved in supplying essential
nutrients to an infant offspring commencing as soon as possible after delivery. The breast milk is the only infant food that
contains the necessary amounts of nutrients, digestive enzymes and antibodies required by an infant [1]. The mother also
obtains some benefits through breastfeeding such as; reduction of post-patrum bleeding, reduction of uterus size and
reduction of excess weight gain associated with pregnancy. Thus, the benefits obtained from lactation cannot be
overemphasized for both the mother and new born. However, the number of women with lactation failure arising from
insufficient milk production is increasing worldwide [2]. It has been suggested to be more common in developed
countries than in developing countries due to the increased exposure to some factors responsible for lactation failure in
developed countries [3]. Lactation failure usually devastates mothers who intend to easily breastfeed their infants. Thus, it
requires immediate intervention as it remains one of the common reasons for discontinuation of breastfeeding and early
weaning.

Several conventional drugs such as metoclopramide, sulpiride, domperidone, and chlorpromazine have been used for the
management of lactation failure. However, they are associated with unwanted side effects such as sedation, depression,
weight gain, gastrointestinal disturbances, headache, nausea and dry mouth [4],[5]. Thus, this encourages the need for
safer and more natural sources of treatment. Plants are rich natural sources of phytochemicals and essential nutrients that
serve as appropriate chemical weapons against several diseases and correct disturbances in normal physiological functions
in the body. The phytochemicals present in plant are responsible for their biologic activities. Tannins have been reported
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to increase milk production [6]. Moreover, most pregnant women and nursing mothers in Asia and Africa include
medicinal plants as part of their diet in order to meet some of their health requirements [7]. During lactation, they use
medicinal plants to stimulate the production of milk. However, the lactogenic potential of some of these traditional herbs
have been underestimated. This study aims to broaden the understanding of lactation failure and review some of the
commonly used medicinal herbs.

Il. LITERATURE REVIEW

Breast milk remains the most complete source of nutrition for infants due to the vital nutritional compositions in the milk.
In addition to containing the appropriate amounts of carbohydrate, protein, fat, vitamins and minerals, breast milk
contains hormones, digestive enzymes and antibodies that would assist the infant in regulating metabolic functions,
properly digesting food and strengthening the immune system respectively [8]. Thus, this has proven the superiority of
breast milk over most infant formula because of the vast and constantly changing array of essential nutrients. Moreover
breast milk flow improves maternal health by reducing postpartum bleeding, excess weight gain, uterine involution,
postpartum depression and lactational amenorrhea [9]. Some studies have even shown that it decreases the risk of breast
and ovarian cancer in women [10], [11].

Lactation:

Lactation refers to the process of production and secretion of milk from the mammary glands. The process of lactation has
to be well understood so as to ensure proper breast feeding of the newly born, as the human species is the only among
mammals in which breast feeding is not governed only by instinct but has to be properly learned [12]. Moreover, milk
production and secretion is a complex physiologic process involving physical and emotional components, and interaction
of multiple hormonal factors, some of which are yet to be acknowledged [13].

For the process of lactation to take place, the breasts must be fully developed and prepared. The process of growth and
development of mammary gland is referred to as mammogenesis. Mammogenesis commences from puberty, when the
mammary gland is exposed to estrogen and it is completed in the third trimester of pregnancy. During pregnancy, in
preparation for lactation, the breast undergoes extensive glandular and ductal development as seen from its developed
lobular alveolar complexes. Under the influence of the rising concentration of hormones such as estrogen, prolactin and
progesterone, the breast increases in water, fat and electrolyte content [14]. This is responsible for the increase in volume
of the breasts. The volume of the breast at this stage is also accompanied by an increase in vascularization as observed in
its prominent dilated subcutaneous mammary veins. The process of milk protein synthesis is also important in lactation.
This process requires the availability of amino acids and a large supply of energy [15]. This automatically suggests that
nutrition can play an essential role in increasing milk protein synthesis through increased availability of energy which can
be metabolized.

Pathophysiology of Lactation:

The mechanism by which lactation occurs involves the interplay of several female sex hormones. One of such hormones
is prolactin. The function of prolactin on the mammary gland facilitates mammogenesis, lactogenesis and galactopoiesis
[16]. After delivery, the rise in the level of prolactin and reduction in progesterone simultaneously stimulates the copious
milk production. Progesterone also promotes the development of mammary glands. Though, high levels of progesterone
inhibit lactation before birth by preventing lactose and lipid production in mammary glands. This is referred to as
lactogenesis |. After birth and placenta detachment, progesterone levels fall and prolactin levels rises to initiate milk
production (Lactogenesis 1) [17]. Oxytocin plays a major role in the milk ejection reflex by stimulating the contraction of
the myoepithelial cells surrounding the alveoli, to squeeze the newly produced milk into the duct system (Renfrew et al.,
2000). The increased pressure causes milk to flow through the duct and be released through the nipple. Growth hormone,
another important sex hormone supports milk production when prolactin is reduced.

Dopamine antagonism also facilitates lactation. Dopamine is a neurotransmitter that inhibits the process of lactation.
Dopamine binds to the D2 receptors present on the cell membrane of the lactotrophs (prolactin secreting cells). This
activation result in the reduction of prolactin exocytosis and gene expression by a variety of intracellular signaling
mechanisms [18]. Dopamine thus, inhibits prolactin release. This has led to the use of most dopamine antagonists as
lactogogues. Noteworthy is the fact that the amount of dopamine in blood is enough to account for about two thirds of the
prolactin inhibition normally [19].
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Lactation Failure:

Perceived insufficient milk supply is common among postpartum women and is a major reason for early weaning. It has
been claimed, but without sufficient evidence, that at least 5% of women cannot produce enough milk for their infants.
Moreover, a study has evaluated breastfeeding success at three weeks postpartum and found that approximately 15% of
women experience inadequate supply of their breast milk [20]. Nevertheless, the number of lactating women who have
insufficient breast milk produced is on the rise, as lactation consultants around the world are reporting increase in the
number of women who cannot produce enough milk [2].

There are a number of well known causes of low milk supply that is primarily related to breast feeding management.
These factors are less difficult to control and require only a good knowledge of breastfeeding practices. Some of 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 mammary tissue (hypoplasia), medications (hormonal contraceptive pills), retained placenta, diseases
(diabetes, jaundice), metabolic conditions (obesity), previous breast surgeries, caesarean section, thyroid and other
hormonal disorders. Another cause is environmental toxins. A study found that daughters of women who grew up in a
pesticide contaminated valley of Mexico had much higher incidence of insufficient mammary tissue than those living on
the hill top of such area [21].

Conventional drugs used in managing lactation failure:

The drugs used in the management of lactation failure are referred to as galactogogues or lactogogues. They are
medications that assist in the initiation, maintenance or augmentation of maternal milk production [22]. However, the use
of galactogogues for increasing milk production are only reserved for situations, after which thorough evaluation for
treatable causes and increased frequency of breast feeding or pumping has not been successful. Common indications for
use of galactologues are in relactation (reestablishment of milk supply after weaning), adoptive nursing (induction of
lactation in a woman who did not give birth to the infant) and increasing faltering milk supply due to maternal or infant
illness or separation.

There are really no conventional drugs specifically manufactured to increase the supply of breast milk, most are
prescription drugs designed for other disease conditions. Nevertheless they are used as galactogogues because they
increase the production of prolactin. The mechanisms of action of some of these drugs are unknown; however, most of
these drugs exert their mechanism of action through antagonism of dopamine receptors, resulting in increased prolactin
secretion [23]. Some of these drugs include metaclopramide, domperidone, sulpride and chlorpromazine. These drugs
have been able to successfully increase milk supply but they have been associated with major side effects such as sedation
and depression. There have also been reported cases of maternal restlessness, drowsiness, sleeplessness, confusion,
fatigue, abdominal cramp and diarrhea associated with the use of these drugs [24].

Traditional medicine:

Traditional medicine consists of using medicinal plants to protect and restore health. These medicinal plants contain
inherent active ingredients to cure disease or relieve pain [25]. Women remain the largest users of traditional medicine
[26]. It has been discovered that when women express dissatisfaction with conventional treatment due to side effects, they
opt for a holistic approach. This partly explains the increase in the use of medicinal herbs among women especially during
pregnancy and lactation. Women show preference and are comfortable using medicinal plants because of their perceived
safety. Thus, it has been suggested that with the increase in use of various forms of medicinal plants among women
during pregnancy and lactation, there is an arising necessity for a rigorous approach in assessing the medicinal plants that
are of benefits and understanding the mechanism through which they act [27].

Herbal Galactogogues:

Around the world and throughout history, women have used certain herbs to enhance their milk supply. Most of these
herbs have not been scientifically evaluated but their traditional use, suggests safety and some efficacy. Some of these
medicinal herbs include; fenugreek, roselle, asparagus, goat’s rue and milk thistle. Fenugreek (Trigonella foenum-
graecum) has a substantial reputation for increasing breast-milk production in nursing mothers [28]. However, the
ingestion has been associated with a maple-like odor to sweat, milk, and urine, which usually mislead medical
practitioners to diagnose maple syrup—urine disease. Fenugreek is reportedly rich in flavanoid, tannin, alkaloids and
saponins [29].
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Seeds of roselle plant (Hibiscus sabdariffa) are also being used traditionally as a galactogogue. They have demonstrated
good lactogenic activity with favorable enhancement ability in increasing serum prolactin level [30]. Its mechanism of
action occurs through the inhibition of dopaminergic receptors. Hibiscus sabdariffa is a herb used as source of many food
and beverages mostly in local community in Africa and part of the world. However, it is gradually gaining recognition
globally and is being used in functional foods or as nutraceuticals. Hibiscus sabdariffa has been used in traditional
medicine as astringent, demulcent, aphrodisiac, diuretic, purgative, stomachic lactogenic and tonic. They exert
antioxidant, antibacterial, anti-inflammatory, anti-diabetic, antipyretic, antihypertensive, hypocholesterolemic,
hepatoprotective and antinociceptive effects [31]. The plant is rich in ascorbic acid, anthocyanins, flavanoids and phenols
[32].

The roots of wild asparagus (Asparagus racemosus) have also been widely recommended in the Ayurvedic tradition to
increase milk production in lactating women. However, a randomized controlled study of A racemosus in women with
lactational inadequacy failed to demonstrate any effect on milk production or prolactin levels [33]. Though, animal study
reported an increase in milk yield accompanied with the increase growth of mammary glands, alveolar tissue and acini
[34]. The mechanism of action behind its lactogenic effect was suggested to be due to the action of released
corticosteroids rather than prolactin increase and oxytocic effect [35]. Asparagus racemosus is a herb highly effective in
treating problems related to the female reproductive system. The roots have been recommended in cases of threatened
abortion. The roots are found rich in steroidal saponins, sterols, flavanoids and alkslods [36].

Goat’s Rue (Galega officinalis) is another widely recommended traditional galactogogue. Animal studies have reported
increased milk production, although no controlled human trials have reported lactogenic efficacy [37]. Galega officinalis
is commonly used in animal farming to increase milk production of sheep, cows and goats. However the species of
Galega have been included in lists of poisonous plants in United States, where Galega officinalis is considered an
unpalatable and toxic weed majorly attributed to its content of guanidine derivative alkaloids galengine and hydroxyl-
galagine. It also contains quinazoline alkaloids vasicine and its oxidation product vascicinone [38].

Milk thistle (Silybum marianum) has been known as a galactogogue for centuries. Clinical trials regarding the use of the
plant for its lactogenic activity showed efficacy but was limited due to small sample size, indirect measurement of milk
production and inadequate detailed information of mother and infant [39]. However, the American Herbal Products
Association suggests that the herb may be safely consumed [40]. It is suggested that the lactogenic effect of Silybum
marianum is due to an increase in prolactin levels, as seen in female rats [41]. The milk thistle extract is rich in
silymarin and fatty acids, especially linoleic acid [42].

Gunnera perpensa is also used in Zulu traditional medicine to stimulate milk production. Animal studies have confirmed
its lactogenic activity and suggested that it exerts its mechanism of action through stimulation of mammary gland
development and contraction of the myoepithelial cells in the alveoli [43]. Gunnera perpensa is also used in the treatment
of other female reproductive health disorders. The rhizomes are used to relieve menstrual pains, induce labour and expel
the placenta after birtntah. Phytochemical screening of the rhizomes revealed the presence of flavanoids, alkaloids,
steroids, saponins, tannins and glycosides. The pharmacological studies of the various extract obtained from the plant has
shown antioxidant activities, antimicrobial activity, anti-inflammatory activity, anti-nociceptive and uterine contractile
activity [44], [43].

Milk weed (Euphorbia heterophylla), has also been recommended as a lactogenic agent in traditional medicine [45]. The
young leaves, fruits, roots and flower infusion can be independently administered for milk secretion through oral
administration or massaging the breast with the poultice of the leaf [46]. The plant has a characteristic milky latex present
in most part of it and the leaves serves diverse ethnomedicinal purpose in different cultures as they have been used in
treating constipation, respiratory diseases, gonorrhea, diabetes mellitus, malaria. The plant is rich in phytochemicals such
as flavanoids, alkaloids, tannins and sterols that may be responsible for its pharmacological activities; antioxidant activity,
anti-inflammatory activity, anti-sickling activity, antimicrobial activity, hypoglycemic activity and uterine contractile
activity as reported by several studies [47], [48]..

Acacia nicolita spp adansonaii (AN) is a plant widely used in Burkina Faso as folk medicine especially for treating
lactation problems in women. The plant has been reported to have lactogenic activity in an animal study using rats [49].
Lampo suggested that the aqueous extract of the leaf stimulated milk secretion by increasing the release of prolactin [49]
Traditionally, 100g of the dry leaf extract of the plant is usually administered once in a day to nursing mothers. The
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phytochemical analysis of the leaves revealed the presence of alkaloids, tannins and sterols [50]. Acacia nicolita spp
adansonaii have been reported to have antimicrobial activity, anti-inflammatory activity, antihypertensive activity, anti-
platelet aggregating activity and hyperglycaemic activity [51][52].

Afalfa (Medicago Sativa) is also used traditionally especially in Asian countries for stimulating milk secretion in women.
The leaf of Medicago Sativa promotes the development of breast glandular tissue function of the pituitary gland.
Medicago Sativa leaf has a rich nutritional profile as it contains a host of minerals such as magnesium, phosphorus,
potassium, zinc, vitamins (A,C, E and K), essential and non-essential amino acids. As a result it has been promoted as a
dietary supplement. The leaves and seed of Medicago Sativa have been found to contain saponins, alkaloid, sterols,
flavones, isoflavones and coumarin derivatives [53]. Moreover the plant has been shown rich in phytoestrogens which
acts like the female hormone estrogen [54]. The leaf has antifungal activity, anti-oxidant activity, antibacterial activity and
anti-inflammatory activity [55].

Other herbs commonly recommended traditionally as herbal galactogogue include anise, borage, caraway, chasteberry,
cumin, echinacea coriander, dandelion, dill, garlic, hops, marshmellow root, oats, red clover, stinging nettle, vervain,
raspberry, nettle, aniseed, cinnamon , umbel and fennel .

I11. CONCLUSION

Lactation failure is a crucial physiological short coming in mammals that should be treated with utmost importance as it
can affect the delivery of essential nutrient to an infant after birth. Moreover, the World Health Organization (WHO) has
recommended the first six months for exclusive breast feeding in the newly born. Mothers suffering from lactation failure,
who are not able to meet up with the WHO standard may become frustrated. Lactation failure also affects mothers by not
providing the additional benefits of reduction in postpartum bleeding and assisting decrease in weight gain associated
with pregnancies. Nevertheless, plants have provided a promising potential for the treatment of lactation failure and are
not associated with the adverse effect common to conventional drugs. Moreover, the diverse nutrients and phytochemical
constituents contained in the plants are responsible for most of their lactogenic activity. Though, safety considerations are
still important in the utilization of plants as galactogogues.
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