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ABSTRACT 

	The increasing popularity and use of medicinal plants by breastfeeding mothers to promote lactation continue to draw the attention of healthcare professionals and other scientists in knowing more about the composition, benefits, and potential adverse effects of these plants after consumption. The objectives of this review were to assess the chemical constituents and toxicity profile of medicinal plants used as galactagogues in Niger republic. 
Relevant data about the plant species used to promote lactation were extracted from published literatures which were searched through refutable scientific databases or platforms.
Eighty two (82) out of One hundred and fifty three (153) published studies were selected and reviewed for the purpose. Evaluated plant species include Faidherbia albida, Acacia nilotica, Adansonia digitata, Balanites aegyptiaca, Boscia salicifolia, Cucumis ficifolius, Euphorbia aegyptiaca, Gisekia pharnacioides, Guiera senegalensis, Prosopis africana, Sclerocarya birrea, Tephrosia purpurea.
Several reports have emphasized the richness of these plants species in various chemical constituents with phenolic acids and flavonoids as the most representative. Slight to deleterious side effects that could arise after the ingestion of certain plant species in experimental animals were recorded. Only two plant species were reported to produce a positive effect on promoting milk production. None of the cited plants have been evaluated in clinical studies involving lactating women as subject of study.
Globally, the findings highlighted that there are some significant gaps in both preclinical and clinical studies to support the ethnopharmacological indication of these plant species. Locally-based clinical studies are urgently needed to identify and confirm the efficacy and safety of these plants for the benefit of lactating mothers.
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1. INTRODUCTION 

Exclusive breastfeeding includes feeding the child with breast milk, without the addition of any liquid or solid substances. It remains the best source of the nutrients needed for the child's growth, harmonious development and health. That's why many of the worldwide non-governmental organizations working to promote maternal and child health continue to encourage most developing countries including Niger republic to promote breastfeeding, as it saves lives, prevents malnutrition and improves the health and long-term well-being of women and children (OMS, 2014). Draining breast milk, whether to relieve engorgement, empty the breast or stimulate lactation, is largely influenced by the frequency with which the baby teats, either manually or using an artificial breast pump (Brodribb, 2018). The flow rate of milk synthesis changes throughout the day and between mothers. Lactogenesis is characterized by a series of hormonal events which trigger the lactation process made up of three main stages. Prolactin as hormone regulates the amount of milk production through the stimulation of the breast alveoli, while the oxytocin induces the release of milk down the ducts to the nipples (Jack and Louis-Marie, 1993) (Fig.1). However, numerous factors such as hormonal levels and conditions, medications, undergoing radiation therapy, pains (including breast discomfort, sore nipples, mastitis, inverted nipples etc.), breast augmentation/reconstruction/surgeries, etc. are known as common conditions that could affect the ability to lactate (Ryan et al., 2023; Dadalto and Rosa, 2017; Babakazo et al., 2022). Several medically admitted approaches are encouraged to be prescribed by the health practitionners to the lactating mothers who are suffering from any of the enumerated health conditions in order to resolve any challenges related to milk production (Hussain, 2021; Amir, 2006; Academy Of Breastfeeding Medicine Protocol Committee, 2011). When physical or psychological interventions fail to satisfactorily relieve or manage the conditions involved in lactation insufficient milk production or the absence of milk production, galactagogues as synthetic drugs or natural products can be the next alternative to induce, to sustain or to increase milk production (Gabay, 2002; Penagos Tabares et al., 2014). Famous synthetic galactagogues such as sulpiride, metoclopramide and domperidone were known to be pharmacologically effective in increasing milk volume with adverse effects such as tiredness, nausea, headache and dry mouth (Foong et al., 2020). Potential side effects on central nervous system, cardiac arrhythmias and weight gain were also reported. Even though the efficacy of these drugs have been mentioned in several studies, their safety continues to raise concerns among healthcare professionals, scientists and even patients. In search for safer and efficacious alternatives, breastfeeding mothers are opting for traditional pharmacopaea which involve the use of herbal galactagogues to induse, to sustain and to increase milk production (Liao et al., 2024; Mlatovi et al., 2025). This popularity of the natural options continue to draw the attention of healthcare professionals and other scientists in knowing more about the composition, benefits, and potential adverse effects of these plants after consumption. The objectives of this review were to assess the chemical and toxicity profile of the reported medicinal plants used as galactagogues in Niger republic. 
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Fig. 1. Hormonal control of milk secretion and release


2. methodology

The review and search strategies were conceptualized to provide an overview of scientific information about the chemical constituents and toxicity profile of reported plant species used as galactagogues by lactating Nigerien mothers.  Relevant data were extracted from published literatures which were searched through refutable scientific databases or platforms like PubMed, Scopus, CAS, AJOL, HINARI, AGORA and Google scholar. Full-text literatures written in French and English languages that reported the phytochemical constituents and toxicity profile of the selected medicinal plants were considered. A total of 82 published studies out of 153 initially screened were selected for the purpose of this review which addressed the phytochemical constituents and toxicity profile of the 12 medicinal plants reported as galactagogues in Niger republic (Lawaly et al., 2025).

3. results 

A total of twelve medicinal plant species that are used traditionally to promote lactation in breastfeeding Nigerien mothers were screened for literature review concerning their phytochemical constituents and toxicity profile. A summary of identified chemical compounds from the reviewed medicinal plants is presented in Table 1. Of the seven different plant parts that were investigated for chemical compositions, leaves and roots were the most studied. Phenolic acids and flavonoids were recorded to be present in most of the plant species, chemical constituents that were known to possess wide biological activities. Data collected from toxicological studies performed on selected medicinal plants are presented in Table 2. Most of these toxicological studies are acute and sub-acute. Rat followed by mice were recorded as the most solicited animal model for laboratory experiments. Slight to deleterious side effects that could arise after the ingestion of certain plant species in experimental animals were recorded. 







Table 1. Phytochemical constituents of medicinal plants used in Niger republic to promote lactation
	Plant species
	Plant part
	Type of extract
	Chemical constituents
	Reference

	Boscia salicifolia Oliv. 
	Leaves
	Methanol extract
	Flavonol glycoside, rhamnocitrin 3-O-β-neohesperidoside, rhamnetin 3-O-β-neohesperidoside, rhamnocitrin 3-O-β-glucopyranoside, and rhamnetin 3-O-β-glucopyranoside
	Angelika and Urs (1990)

	
	
	
	Boscialin and 4′‐O‐glucoside
	Pauli et al., (1990)

	
	
	
	1,2,3-propanetriol, 3,5-diterbutylphenol, 2-(2-hydroxy-2-phenylethoxy)phenol, methyl-12- methyltetradecanoate, n-Hexadecanioc acid, 13-octadecanoate, 9- Octadecanioc acid, n-Octadecanoic acid and 9- octadecenal
	Yakubu et al., (2014)

	Sclerocarya birrea (A.Rich.) Hochst
	Barks
	Methanol, ethanol and aqueous extracts
	Tannins, flavonoids, saponins, steroids, terpenoids and phenols
	Lawaly et al., (2017); Ojewole et al., (2010)

	
	Leaves, bark and roots
	Chloroform and methanol extracts
	Phenolic compounds, namely, gallic acid, catechin,epicatechin, epicatechin-3-O-gallate, epigallocatechin-3-O-gallate, quercetin-3-O-arabinoside, quercetin-3-O-rhamno-side, quercetin-3-O-glucoside, and procyanidin B2
	Russo et al., (2013)

	
	Stem bark
	Hydroethanolic extract
	Gallic acid and derivatives, monomers from (epi)catechin and derivatives, dimers from (epi)catechin and derivatives, flavonoids, and other compounds
	Cádiz-Gurrea et al., (2019)

	
	Stems, leaves and fruits
	Acetone, ethanol and methanol
	Proanthocyanidin dimers, trimers and their flavonoid monomer catechin
	Shoko et al., (2018)

	Guiera senegalensis J.F. Gmel.  
	Leaves
	Ethylacetate fraction
	Alkaloids, terpenoids, quinones, anthraquinones, flavonoids, tannins, saponins, phenols, steroids and cardiac glycosides
	Umma et al., (2023)

	
	
	Hydroethanolic extract
	Flavonoids and polyphenolic acids such as quercetin-3-O-arabinoside, catechin, luteolin-7-O-glucoside, rutoside, quercetin, apigenin, epigallocatechin, caffeic acid, chlorogenic acid, cinnamic acid, and ellagic acid
	Damo et al., (2022)

	Cucumis ficifolius A. Rich.  
	Roots
	N-hexane, ethyl acetate and methanol extracts 
	Saponins, flavonoids, terpenoids, glycosides, steroids, phenols, and the absence of tannins, alkaloids reducing sugars, proteins, α-spinasterol, cucurbitacin, and cucurbitacin
	Nigussie and Ashenef (2020); Weletnsae, et al., (2019)

	
	Fruits
	Dichloromethane extract
	2', 3'-dihydroxypropyl pentadecanoate, pentadecanoic acid and tetradecanoic acid
	Tamrat et al., (2021)

	Tephrosia purpurea Linn. Pers. 
	Aerial parts
	Methylenechloride/methanol (1:1) extract
	Tephrosin, Pongaglabol, Purpureamethide, Pongamol, Karanjin, Lanceolatin B, (+)-Tephrorins A, B, (+)-Tephrosone, Purpurenone, (+)-Purpurin, Purpuritenin, Lanceolatin B, (+) Purpurin, Quercitin, (−)-Purpurin dehydroisoderricin, (−)-Maackiain pseudosemiglabrin, (−)-semiglabrin, Terpurinflavone, (-)-Isolonchocarpin, 7,4‘-Dihydroxy3‘,5‘-dimethoxyisoflavone, (+)-Tephropurpurin (−)-3-hydroxy-4-methoxy-8,9-methylenedioxypterocarpan (−)-medicarpin 3‘-methoxydaidzein desmoxyphyllin B, 3,9-Dihydroxy-8-methoxycoumestan, Isoglabratephrin, Tephropurpulin A, Rutin, Serratin 7-O-β-D-glucopyranosyl-(1→4)-O-βD-galoctopyranoside
	Khalafalah et al., (2010)

	
	Aerial parts
	Methanol and n-hexane sub-fraction
	Stigmasta-5,24(28)-dien3-ol, (3 β,24Z)-, 9,12,15-octadecatrienoic acid methyl ester, phytol, chlorogenic acid, and quercetin
	Youssef et al., (2023)

	
	Whole plants 
	Methanol extract
	Isoflavone, 7,4‘-dihydroxy-3‘,5‘-dimethoxyisoflavone, chalcone, (+)-tephropurpurin, (+)-purpurin, pongamol, lanceolatin B, (−)-maackiain, (−)-3-hydroxy-4-methoxy-8,9-methylenedioxypterocarpan, and (−)-medicarpin
	Chang et al., (1997)

	
	Aerial parts
	Petroleum ether, chloroform and ethyl acetate fractions
	Epi-Tephroapollin G), Acetyltephroapollin C, 4′’-Dehydrox-
ytephroapollin E, and epi-Tephroapollin F
	Abdel-Kader et al., (2024)

	
	Aerial parts
	Chloroform fraction
	5-deoxyflavonoid derivatives identified as tephropurpugazanin, 4’’-hydroxyapollinin, epi-tephroapollin E, (-)-tephropurpulin A, 3,7-dihydroxy-8-methoxy-2-(4-methoxyphenyl)-4H-1-benzopyran-4-one, and tephroapollin E
	Abdel-Kader et al., (2021)

	Euphorbia aegyptiaca Boiss.
	Whole plant
	N-hexane, chloroform and methanol extracts
	Tannins, flavonoids, coumarins, saponins, sterols, terpenes and alkaloids
	Liu et al., (2014); Benjamaa et al., (2022)

	Gisekia pharnacioides L.
	Leaves
	Methanol and ethyl-acetate extracts
	Cis-Vaccenic acid, 7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione,inositol , 1-Tetradecene, Pentadecanoic acid, Decane,3,3,5-trimethyl, Tetracontane,Cyclopentane,1,1’-[4-(3-cyclopentylpropyl)-1,7-heptanediyl]bis 
	Arora and Saini (2017)

	
	Whole plant
	Dichloromethane extract
	Alkaloids, anthraquinone glycosides, cardiac glycosides, flavonoids and terpenoids
	Noreen et al., (2017)

	Faidherbia albida (Delile)
	Leaves/bark
	Ethanol extract
	Polyphenol
	(Karoune et al., 2015)

	
	Leaves, barks and roots
	Hydro-ethanol and aqueous extracts
	Tannins, saponins, alkaloids, flavonoids, phenols, coumarins, and glycosides
	Mamat et al., (2023); Tukur et al., (2024)

	
	Roots
	Methanol extract
	Bidesmosidic triterpenoid saponins named albidosides A – G
	Tchoukoua et al., (2017)

	
	Roots and leaves
	 Dichloromethane/methanol extracts
	3β-Friedelinol, Friedelan-3-one, Heptadecanoic acid, Ergosterol-β-D-glucoside, (3R,4R,5S,6R)-2- (hydroxymethyl)-6-(4,4a,6b,8a,11,11,12b,14a-octamethyl-docosahydropicen-3-yloxy)-tetrahydro-2H-pyran-3,4,5-triol, Brassicasterol Benzoate, Lupeol, Betulin, Oleanolic acid, Maslinic acid, Apigenin, Kaempferol , Quercetin-3- O-α- rhamnoside and Trans-Tiliroside
	Tchebemou et al., (2020)

	Acacia nilotica (L)
	Roots
	Methanol extract
	1,3,6-dilgalloyl-2,4-mono- galloyltannin and methyl gallate
	Jigam et al., (2010)

	
	Leaves
	Methanol extract
	Ethyl gallate and γ -sitosterol
	Sundarraj et al., (2012)

	
	Pods
	Methanol extract
	Total phenolic, flavonoid and condensed tannins
	Lawaly et al., (2022); Sabah et al., (2017).

	
	Barks
	Ethyl acetate fraction of crude methanol extract
	Catechin, epicatechin, quercetin gallic acid, umbelliferone, rutin, myricetin, Kaempferol, betulin and glycosides of favonols
	Kaur et al., (2022)

	Adansonia digitata L.
	Fruits and leaves
	N-butanol extracts dissolved in methanol
	Procyanidins and flavonol glycosides, with tiliroside as the major constituent
	Braca et al., (2018)

	
	Leaves
	Hydro-distilled essential oil
	Hydrocarbons, alkene alcohol, cyclic ketonic ether, terpenoids, amides, esters. Tetramethyl-2-hexadecen-1-ol, 8-dimethyl-2-(1-methylethenyl), Tetracosan, Heptacosane, Tetratetracontane, Octadecane, Cyclopentane, 1-Octadecanesulphonyl chloride, Heptadecane, Eicosane, and Tetracosan
	Kayode et al., (2018)

	
	
	Aqueous extract
	Catechin, vitexin, kaempherol glycoside, rutin, and other phytocompounds
	Mahendra et al., (2024)

	
	Roots,  stem-bark,  leaves,  and  fruits  pulp  
	Ethanol extract
	Rutin, quercetin-3-β-d-glucoside, gentisic acid, catechin, and diosmin
	Suliman and El-Hddad (2023)

	Balanites aegyptiaca (L.) Del.
	Fruits
	Methanol extract
	sterol, stigmasterol-3-O-β-d-glucopyranoside; a pregnane glucoside,pregn-5-ene-3β,16β,20(R)-trio1-3-O-β-d-glucopyranoside; a furostanol saponin, 26-(O-β-d-glucopyranosyl)-22-O-methylfurost-5-ene-3β,26-diol-3-O-β-d-glucopyranosyl-(1 → 4)-[α-l-rhamnopyranosyl-(1 → 2)]-β-d-glucopyranoside
	Ezzat et al., (2017)

	
	
	Ethanol extract
	Alkaloids, saponins, flavonoids, tannins, steroids and glycosides 
	(Datti et al., 2020)

	
	Roots
	Methanol extract
	Tannins, saponins, flavonoids, glycosides, terpenoids, steroids, and carbohydrates
	Richard and Anastasia, (2023)

	
	Seeds
	Oils extracted by chloroform, hexane, and ethanol 
	(9Z,12Z)-octadeca-9,12-dienoic acid, hexadecanoic acid, (Z)-octadec-9-enoic acid, and (E)-octadec-6- enoic
	Mokhtar et al., (2021)

	Prosopis africana (Guill et Perr) Taub 
	Leaves
	Methanol extract
	Heneicosanol, hexacosanol, nonacosanol, β-sitosterol, quercetin, β-sitosterol 3-O-β-D-glucopyranoside and quercitrin
	Nganso et al., (2018)

	
	
	Ethanol extract
	Tannins, Saponins, Flavonoids, Alkaloids, Anthocyanin, Steroids, Terpenoids and Quinones
	Obode et al., (2020)

	
	
	Ethanol extract
	(2E, 6E) farnesylamine, myricetin-3-O-rhamnoside, bis(2-ethylhexyl) benzene-1,2-dicarboxylate, lupeol (4), ß-sitosterol, stigmasterol glycoside, and a mixture of bis(2-ethylhexyl) benzene-1,2-dicarboxylate and bis(2-ethylhexyl) benzene-1,4-dicarboxylate
	Yanda et al., (2022)

	
	
	Butanol extract
	Sesquiterpene (Prosoterpene, 1) and eleven compounds of several classes, such as flavonoids, alkaloids, phenolic acids, and long-chain alcohols
	Ali et al., (2022)



Table 2. Toxicity profile of medicinal plants used in Niger republic to promote lactation
	Plant species
	Plant part
	Extract preparation
	Animal model
	Type of study
	Toxicity profile
	Reference

	Boscia salicifolia Oliv.
	Leaves
	Methanol extract
	Rabbits and mice
	Acute toxicity study
	Slightly toxic with LD50 value of 3800 mg/kg
	Mailafiya et al., (2022)

	
	Leaves
	Ethanol extract
	Brine shrimps
	Cytotoxicity study
	Toxic with LC50 value of 22.8 µg/ml
	Moshi et al., (2006)

	Sclerocarya birrea (A.Rich.) Hochst
	Peels and seeds
	Aqueous extract
	Albino rats
	Acute and subchronic toxicity Studies 
	Toxic at doses of 3000 and 4000 mg/kg body weight
	Muhammad et al., (2014)

	
	Leaves
	Hydro-ethanolic extract
	Wistar Rats
	Acute and chronic toxicity studies
	LD50>5000mg/kg
	Couldiaty et al., (2024)

	
	Leaves
	Aqueous extract
	Mices
	Acute and subacute toxicity studies
	LD50>5000mg/kg
	Sawadogo et al., (2020)

	
	Stem bark
	Acetone extract
	Wistar Rats
	Acute and subacute toxicity studies
	LD50>5000mg/kg
	Balogun et al., (2020)

	Guiera senegalensis J.F. Gmel.  
	Leaves
	Methanol extract
	Rats
	Acute and subacute toxicity studies
	LD50>5000mg/kg
	Yahaya et al., (2019)

	
	Leaves
	Methanol extract
	Wistar albino rats
	Acute and subacute toxicity studies
	LD50>5000mg/kg
	Ahmed et al., (2022)

	
	Leaves
	Methanol extract
	Rats
	Acute and subacute toxicity studies
	Repeated consumption of high doses of the extracts can cause vacuolation of cytoplasm and tubular damage in the kidneys
	Yahaya et al., (2022)

	Cucumis ficifolius A. Rich.  
	Roots
	Methanol extract
	Swiss albino mice
	Acute toxicity study
	No signs of drowsiness, salivation, tremor, restlessness, convulsion, diarrhea, nor caused mortality in the first 24 h observation as well as during the two-week follow up period (at a dose of 2,000 mg/kg)
	Demsie et al., (2019)

	
	Roots
	Methanol extract
	Swiss albino mice
	Acute toxicity study
	No sign of toxicity at single oral dose of 2000 mg/kg body weight
	Araya et al., (2019)

	Tephrosia purpurea Linn. Pers. 
	Whole plant
	Ethyl acetate
	Swiss albino mice
	Acute and subacute toxicity studies
	Well tolerated up to 2000 mg/kg, produced neither mortality nor changes in behavior
	Talib et al., (2012)

	
	Whole plant
	Ethanol extract
	Wistar albino rats
	Acute toxicity study
	Nonlethal even at the maximum single dose of 4.0 g/kg, orally
	Asuntha et al., (2010)

	Euphorbia aegyptiaca Boiss.
	Whole plant
	Hexane, chloroform and methanol extracts
	Brine shrimp
	Cytotoxicity study
	No toxicity at LD50 values above 1000 μg/ml 
	Osman et al., (2020)

	Gisekia pharnacioides L.
	Whole plant
	Petroleum ether, chloroform and methanol extracts
	Wistar rats
	Acute toxicity study
	No sign of toxicity at single oral dose of 2000 mg/kg body weight
	Gandhimathi (2007)

	Faidherbia albida (Delile)
	Fruits, leaves and stem bark
	Aqueous and hydroethanolic extracts
	Artemiasalina larvae
	Cytotoxicity study
	Non-toxic with LC50 of 1.31 mg/ml 
	Ohouko et al., (2020)

	
	Stem bark 
	Methanol extract
	Wistar albino rats
	Acute toxicity study
	No evidence of toxicity or death recorded (LD50>5000mg/kg)
	Tukur et al., (2024)

	
	Stem bark 
	Ethanolic extract
	Wistar albino rats
	Acute and subacute toxicity studies
	Relatively safe (LD50>5000mg/kg)
	Oluwakanyinsola et al., (2020)

	
	Stem bark
	hydro-alcoholic extract
	Albino rats
	Oral acute toxicity study
	LD50>5000mg/kg body weight
	Tijani et al., (2009)

	Acacia nilotica (L)
	Leaves
	Methanol extract
	Wistar rats
	Acute toxicity study
	No sign of toxicity at the decided dose level of 100 and 200 mg/kg of body weight 
	Nikita et al., (2023)

	
	Roots
	Aqueous extract
	Swiss albino mice, and Wistar
albino rats 
	Acute toxicity study
	Intake of the higher dose of 500 mg/kg b.w of the extract may have a hepatotoxic effect, based on the significant increase in the activity of AST, ALT and ALP
	Alli et al., (2015)

	
	Leaves
	Aqueous extract
	Rats
	Acute toxicity study
	LD50 value of 3807.89 mg/kg body weight. However, at 500 and 1000 mg/kg/day for an extended period could prompt hepatic and nephron toxicity
	Gabi et al., (2022)

	
	Leaves
	Ethanol extract
	Albino Wistar rat
	Acute toxicity study
	Non-toxic and safe
	Mohan et al., (2014)

	
	Pods
	Aqueous extract
	Albino Wistar rat
	Acute toxicity study
	Relatively safe at 3000 mg/kg body weight
	Umaru et al., (2015)

	
	Pods
	Methanol extract
	HepG2, U87,MCF7, L929, CHO
	Cytotoxicity study
	No cytotoxicity against the exposed cell lines models
	Lawaly et al., (2022)

	Adansonia digitata L.
	Fruits 
	Methanol extract
	Albino rats
	Acute and subacute toxicity studies
	No mortality or toxic symptoms at a dose of 2000 mg/kg 
	Adebisi et al., (2022)

	
	Leaves
	Ethanol extract
	Mice
	Toxicity study
	Presence of abnormalities only at higher dose
	Rufa’I et al., (2006)

	
	Fruits
	Aqueous extract
	Rats
	Acute toxicity study
	LD50>5000mg/kg body weight
	Muhammad et al., (2016)

	Balanites aegyptiaca (L.) Del.
	Stem bark
	Aqueous extract
	Fish species
	Toxicity study
	Toxicity including darting, agitated swimming, air gulping, loss of sensitivity and knockdown before death 
	Eyayu and Getahun (2019)

	
	Seeds
	n-hexane Oil extract
	Wistar Rats
	Acute toxicity study
	No toxicity concern but should be used with caution having indicated subtle hepatotoxic effects in the 5% treated group
	Wilson et al., (2009)

	
	Roots
	Methanol extract
	Wistar rats     
	Acute toxicity study
	LD50>2000mg/kg body weight
	Richard and Anastasia (2023)

	
	Stem bark
	Aqueous extract
	Albino rats
	Acute and chronic toxicity study
	LD50>3000mg/kg body weight
	Ugwah et al., (2016)

	Prosopis africana (Guill et Perr) Taub 
	Leaves
	Ethanol extract
	albino rats (Wistar strain)
	Acute toxicity study
	No signs of significant toxicity. However, death occurred at 1500 mg/kg b.wt. during the repeat-dose
	Obode et al., (2020)

	
	Stem bark
	Methanol extract
	Swiss albino rats and mice
	Acute toxicity studies
	LD50 of 774 mg/kg (i.p) 
	Ezike et al., (2010)

	
	Leaves
	Aqueous and hydroethanolic decoctions
	NMRI mice
	Acute toxicity studies
	Slight toxicity with no death at the single dose of 2000 mg/kg/bw
	Gaetan et al., (2018)

	
	Stem bark
	Methanol extract
	Wistar rats
	Acute toxicity studies
	LD50 of 3807.88 mg/kg/bw. No effect on food and water consumption or on most hematological parameters
	Bilyaminu et al., (2023)



4. DISCUSSION

A galactagogue is a synthetic (such as chemical drugs) or natural substance (food or herbal supplement agents) that promotes lactation in breastfeeding mothers. Phytochemical compounds present in herbal galactagogue could impact the production of milk or its release. This literature review has explored twelve medicinal plants (Faidherbia albida, Acacia nilotica, Adansonia digitata, Balanites aegyptiaca, Boscia salicifolia, Cucumis ficifolius, Euphorbia aegyptiaca, Gisekia pharnacioides, Guiera senegalensis, Prosopis africana, Sclerocarya birrea, Tephrosia purpurea) that were reported to promote lactation in breastfeeding Nigerien mothers. These plant species were found to contain secondary metabolites such as saponins, tannins, alkaloids, flavonoids, terpenoids, and steroids which could be responsible for their biological activities as galactagogues. Several previous studies have reported that the presence of these phytochemicals could cause an increase in serum prolactin and induce the production of milk (Khairani et al., 2021; Turkyılmaz et al., 2011). For instance, the presence of flavonoids, steroids and tannins in aqueous extract of T. rhomboidea roots has influenced the production of milk in experimental rats (Sahoo et al., 2016). Isoflavones and their metabolites were found to influence the milk production mammary epithelial cells (MECs) through different interactions with prolactin/STAT5 signaling (Tsugami et al., 2017). Even though they are pharmacologically beneficial, secondary metabolites could also be toxic to body system when took without cautious (Lawaly et al., 2019). Numerous toxicological studies have reported adverse effects of herbal galactagogues. In this review, none or slight to deleterious side effects that could arise after the ingestion of certain plant species in experimental animals were recorded. However, in most cases the deleterious could arise after an increase of the administered doses superior to the limit of the experiment. Only one exception with the administration of aqueous extract of Acacia nilotica roots in rats where the higher dose of 500 mg/kg b.w was recorded to produce hepatotoxic effect, based on the significant increase in the activity of AST, ALT and ALP (Alli et al., 2015). Higher dose of 894 mg/kg b.w of the ethanolic extract of Adansonia digitata leaves was found to cause the elevation of serum urea, creatinine, sodium and chloride which may have resulted from kidney damage in exposed rats (Rufa’I et al., 2006). Although the medicinal plants reported are widely used as galactagogues by the Nigerien breastfeeding mothers, this literature review found that the studied plants species have very limited reports regarding efficacy data in line with the lactogenic activity. Of the twelve plant species, only two (Guiera senegalesis and Acacia nilotica) were found with scientific evidences which could support their efficacy as galactagogues in experimental animals. Lompo-Ouedraogo et al., (2004) found that female rats that received oral doses of the extract of Acacia nilotica during their first lactation produced about 59% more milk with a pup weight gain to be significantly higher than that in the control group. Stimulation of the synthesis and release of prolactin, clear lobuloalveolar development with milk secretion in the mammary glands of oestrogen-primed treated rats were also recorded. Aminatu et al., (2017) found that the extract of Guiera senegalesis have significant effect in enhancing milk production in rats. Several ethnobotanical studies have reported the use of Euphorbia species as galactagogues in various cultures including those from Niger republic. Some evidence-based studies have demonstrated the galactagogue activities of few species including Euphorbia hirta Euphorbia fusiformis, and Euphorbia thymifolia in experimental animals (Koko et al., 2019). For the case of Euphorbia aegyptiaca used as galactagogue in Niger republic, there is no scientific evidence justifying its activity. Unfortunately, these reports which are essentially derived from laboratory-based studies involving experimental animals cannot be used as a reference for humans’ safety. Therefore, more preclinical and clinical studies are needed in order to best support their ethnopharmacological indication as natural galactagogues for the human consumption.

5. Conclusion

This study presented an overview of twelve (Faidherbia albida, Acacia nilotica, Adansonia digitata, Balanites aegyptiaca, Boscia salicifolia, Cucumis ficifolius, Euphorbia aegyptiaca, Gisekia pharnacioides, Guiera senegalensis, Prosopis africana, Sclerocarya birrea, Tephrosia purpurea) plant species traditionally used to promote lactation in Niger republic for their phytochemical constituents and toxicity profile. Globally, the review showed that there are very limited scientific data which could support their ethnopharmacological indication as natural galactagogues. Therefore, there is an urgent need to conduct more preclinical and clinical studies in order to best demonstrate their efficacy and safety to the consumers.
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