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ABSTRACT - Poor breast milk production is the most frequent cause of breast-feeding failure. This quite
common clinical problem is frequently addressed by physicians by prescribing pharmaceuticals and other
products to enhance milk production, namely galactagogues. The use of galactagogues should be restricted
to patients with a no treatable cause of reduced breast milk production. One of the most frequent indication
for the use of galactagogues is the diminution of milk production in mothers using indirect lactation,
particularly in the case of preterm birth. The aim of this review is to analyze and review the literature on the
most widely used pharmaceuticals that are used as galactagogues (metoclopramide, domperidone,
chlorpromazine,
sulpiride,
oxytocin,
growth
hormone,
thyrotrophin
releasing
hormone,
medroxyprogesterone). We will also analyze the literature supporting the use of herbs and other products
(fenugreek, galega and milk thistle). Each product has been evaluated based on its mechanism of action,
transfer properties to maternal milk, effectiveness and potential side effects for mother and infant, suggested
doses for galactagogic effect, and recommendations for breastfeeding.
_______________________________________________________________________________________
“surrogate” and adoptive mothers who want
breastfeeding.
Prolactin (PRL) is a peptide hormone
primarily
synthesized
and
secreted
by
adenohypophysis. PRL is secreted into blood
stream in response to the suckling stimulus on the
maternal nipple. Most of the existing
galactagogues act by increasing the production
and release of PRL by the anterior pituitary gland.
The mechanisms of action of these drugs range
from
the
direct
stimulation
of
the
adenohypophysis to the suppression of the
hypothalamic secretion of PRL inhibitory factor
(PIF) and stimulation of the hypothalamus to
secrete PRL releasing hormone. In addition, as
dopamine is a physiologic inhibitor of PRL
release, some galactagogues act either by
blocking hypothalamic dopaminergic receptors
(e.g metoclopramide and domperidone) or by
inhibiting dopamine-producing neurons (6).
The mechanism of breast milk production
presented above provides only a simplified
framework to understand the mechanisms of
action of the many different galactagogues. Some
authors suggest more complex relationship
between blood PRL concentrations and milk
synthesis.
________________________________________

INTRODUCTION
Maternal milk is currently considered the optimal
feeding for all babies. Breast-feeding is associated
with better nutritional and non-nutritional
outcomes compared with formula feeding even in
case of preterm birth.(1,2,3,4). Poor breast milk
production is the most frequent cause of breastfeeding failure (5). A reduced breast milk
production can occur in many circumstances,
such as preterm birth, illness of the mother or the
child, mother-baby separation, re-lactation after a
prolonged suspension and indirect lactation
(breast pump or manual milk expression).
Anxiety, fatigue, and emotional stress are also
powerful inhibitors of lactation. Educational
programs should be offered to all breastfeed
mothers to address problems such as inadequate
frequency and duration of breastfeeding, incorrect
breast attachment, inadequate breast emptying
during manual or mechanical milk expression.
Milk production can be increased in several
other ways, such as psychological support and
relaxation techniques (for example using books or
audio/video supports). Nevertheless, many
mothers ask quite often their physician for
medications or other products to increase their
breast milk production (5). The use of
galactagogues should be limited to those
situations in which reduced milk production from
treatable causes has been excluded, and to
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Cox et al (7) found no direct relationship between
plasma concentration of prolactin and rate of milk
synthesis in a group of eleven nursing women.
Nevertheless the authors do not preclude the
involvement of PRL in milk production but
suggest a complex interplay of autocrine
inhibitors and endocrine effectors. Other
evidences suggest a relationship between
maternal parity and basal PRL levels (8) based on
a study of a group of 21 nursing women, either
primiparous or multiparous, on the 2nd, 3rd and 4th
day of the puerperium. Despite an increased level
of breast milk production in multiparous women,
they showed lower levels of serum PRL
compared with primiparous women. The authors
explain this seeming paradox relationship by an
increased number of occupied PRL receptors in
the mammary glands.
For any medications or other substances to be
used as galactogogues, the side effects on both the
mother and infant must be fully evaluated
(4,9,10). The aim of this review is to analyze the
literature on the most widely used galactagogues.
Each drug will be evaluated for its mechanism of
action, transfer properties to maternal milk,
suggested dosages, effectiveness and potential
side effects for mother and infant.

production by metoclopramide was also
accompanied by an increased milk sodium
concentration and the infants’ serum PRL levels.
The effectiveness of metoclopramide has
been evaluated even in the case of preterm births
has been studied by Ehrenkranz et al (4) who
treated 23 mothers of preterm infants (GA 30.4 ±
0.7 weeks) 32 days after delivery. They noticed
increased plasma PRL levels and milk production
after 7 days of therapy. A more recent randomized
conducted a double-blind study in mothers of
preterm infants (GA 23–34 weeks) in which the
therapy commenced 96 h post-partum, however,
no differences in either milk production or the
duration of breastfeeding has been observed
between control and treated groups (25).
In combination with oxytocin nasal spray and
breast squeezing, metoclopramide has been found
effective
in
inducing
lactation
(13).
Metoclopramide (10 mg t.i.d. from the 28th week
of gestation to one week before delivery) has also
been reported to result in successful lactation in a
post-hysterectomy patient with an infant from a
surrogate pregnancy (11).
Transfer to mother’s milk: Metoclopramide is
transferred to breast milk where it is concentrated
with a milk-to-plasma (M/P) ratio of 1.8–1.9
(16,19,24). Similar to other alkaline medications,
metoclopramide concentration is greater in milk
than in plasma due to a greater extent of
ionization in mature milk with (pH, 6.8-7.0).
However, assuming that the total quantity of daily
milk ingested by the average infant is 1 liter, the
author calculated that the metoclopramide taken
in by the suckling was equal to 45 µg/kg/day that
is so low that is unlikely to result in any effect
(19).
Other studies confirm a lower that
pharmacologically effective concentration in milk
(17, 26). The milk concentration in colostrums
(pH, milk>plasma, newly initiated milk) is
expected to be even less than what has been
reported for mature milk

METHODS
In the Pubmed database, we matched the name of
drug/natural substance with the terms “milk”,
lactation”, “breastfeeding” and “galactagogues”
respectively. Searches were limited to English
and Italian language articles and to human
studies. Considering the paucity of literature on
the subject, we decided to include, in addition to
original research articles, various type reports
such as reviews and cases report.
ANTIEMETICS
Metoclopramide

Side effects for infant and for mother: There
have been only two reports of mild and transient
intestinal discomfort in infants breastfed by
mothers undergoing metoclopramide therapy (30
and 45 mg/day) (20, 21). Other authors have
reported the absence of side effects in newborns
(4,15,17,21,24,26). Among maternal side effects,
Kauppila et al (20) reported tiredness, headache,
anxiety, and intestinal disorders. Ehrenkranz et al
(4) described nervousness, sleepiness, and fatigue
in 10% of treated mothers, and insomnia,

Mechanism
of
Action:
Metoclopramide
antagonizes the release of dopamine in the central
nervous system (CNS), thereby, increases PRL
levels (4,10-23).
Clinical data: With one early exception (24)
reports suggest positive effects of various dosing
regimens of metoclopramide on milk production
which generally is accompanied by an increase in
PRl (10, 14, 16, 18, 21) in mothers as well as
TSH, and FT4 in both mothers and infants (18).
Ertl et al (14) observed that the increased milk
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J Pharm Pharmaceut Sci (www.cspsCanada.org) 13(2) 162 - 174, 2010

headache, intestinal disorders and extrapyramidal
manifestation in 1%.

Recommendation for breastfeeding: Lewis et al
advised against the use of metoclopramide during
breast feeding on the basis of potential risks for
the infant due to transfer of the medication in
maternal milk (35).

Recommended dosages for galactogogic effect:
10–15 mg per t.i.d., po for 1-4 weeks.

Table 1. Summary of reports on the use of metoclopramide as galactogogues
References

Methods

Nosubjects
(mothers)

Dosage

Mainoutcome

Maternal
Sideeffects

Transfer to
Infant side
mother’s
effects
milk

16

CaseͲ
control
study

21

20mg/day

Increase in PRL levels
andmilkproduction.



Lower
than
the accepted
therapeutic
dose

None

24

DoubleͲ
blindRCT

20 had delivered
by
cesarean
section

10mgthreetimes
a day, for 7 days
afterdelivery
10 mg, three
times a day for 3
weeks,
discontinued for
one week, and
then resumed for
an additional two
weeks

The therapy did not
appear to be more
effective





None

Increase in PRL level.
Levels of TSH, T3, and
T4 were unaffected by
thetreatment

Tiredness,
headache,
anxiety,
intestinal
disorders

Lower
than
the accepted
therapeutic
dose

Mild
and
transient
intestinal
discomfort in
infants
breastfed





None









None

21



17

10

DoubleͲ
blind
controlled
clinicaltrial

13Primiparous

10 mg, three
times a day
beginning on the
firstpostnatalday
and continuing
for8days

18

DoubleͲ
blindRCT

25

10 mg , twice a
dayfor3weeks

Milk production was
more than 50% higher
than in the placebo
group,  a more rapid
transition
from
colostrum to mature
milk
PRL increase and TSH
andFT4inbothmothers
and infants, and PRL
levels
in
infants,
remainedunchanged

and

Nervousnes,
sleepiness, and
fatigue in 10% of
treated mothers,
and
insomnia,
headache,
intestinal
disorders,
and
extrapyramidal
manifestation in
1%

30mgthreetimes
a day started 32
days
after
delivery

Increase in plasma PRL
levelsandanincreasein
milk production, after 7
daysoftherapy

11

30 mg/day for 5
day

Increase
of
milk
production.PRL levels,
milk
sodium
concentration, and the
serumPRLoftheinfants
were similar in the two
groups.







CaseͲreport

Adoptivemother

Use of bilateral
pumping,
metoclopramid,
syntocinon nasal
spray

Lactogenesis
was
initiated within 10 days
oftheadoption







11

CaseͲreport

PostͲ
hysterectomy
patient with a
baby from a
surrogate
pregnancy

10mgthreetimes
a day, from the
28th week of
gestation to one
week
before
delivery.

Lactationwassuccessful
induced







25

DoubleͲ
blindRCT

57 mothers of
preterminfants

10 mg, 3 times a
day for 10 days,
starting within 96
hours
after
delivery

No differences in either
milk production or the
duration
of
breastfeeding was seen
betweenthetwogroups







4

14

13



CaseͲ
control
study

23 mothers of
preterminfants
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In 2001, AAP described metoclopramide as a
medication that its effect on infants was
controversial (36). Some authors, however, have
considered metoclopramide compatible with
breastfeeding as long as its dose does not exceed
45 mg/day (37, 38). Table 1 summarizes the main
works cited above.

hepatic and gut first-pass metabolism (39). It is
transferred to maternal milk in slight quantities
due to its high molecular weight and its 90%
binding to plasma proteins (30).
After
administering 10 mg of domperidone 3 times a
day for 4 days Hofmeyer et al found a
concentration in serum and in milk, of 10 and 2.6
ng/ml respectively (31). In another study the same
authors found that the concentrations in serum
and in milk to be 8.0 and 0.24 ng/ml, respectively,
with an M/P ratio of 0.03, 2 h after the
administration of a single dose of 20 mg of
domperidone. At 4 h post-dose the M/P ratio was
1.1 (32). After 5 days of treatment with
domperidone (10 mg 3 times a day) Da Silva et al
found an average serum and milk concentrations
of 6.6 and 1.2 ng/ml respectively, with an M/P
ratio of 0.18. With an average daily ingestion of
150 ml/kg of milk, the authors calculated a drug
intake of less than 0.2 µg/kg for the infant (40).

Domperidone
Domperidone is not currently available in the
United States. Due to reports of cardiac arrythmia
and sudden death in cancer patients treated with
intravenous domperidone indicated as an
antiemetic (33,46-48), the US FDA banned the
use of the drug in July 2004 even as a lactation
enhancer (28,42). In Canada, Domperidone is
approved for the treatment of upper gastric
motility. However its use as a breast milk
enhancer is an “off label” indication.
Mechanism of Action: It is an antiemetic agent
that acts as a peripheral dopamine antagonist. It
rises PRL levels, leading to an increase in milk
production (31,32,39-41).

Side effects for mother and for infant: No of
side effects has been reported in the infants
whose mothers take domperidone (31,32,40,41).
Mothers with cardiac diseases should avoid using
this drug due to potential arrythmia (43).
Domperidone is less permeable through the
blood/brain barrier than metoclopramide as it is
less soluble, has a higher molecular weight and
binds to plasma proteins more strongly
(31,39,41,44). This chemical properties reduce
adverse
extrapyramidal
effects
rendering
domperidone
a
good
alternative
to
metoclopramide as a galactagogues. Fewer cases
of dystonia have been reported with this drug as
compared with metoclopramide (45).
The most common side effects for mothers
include oral mucosal dryness, skin eruption, itch,
headache and gastrointestinal disorders (45).

Clinical Data: In a double-blind RCT on 32
mothers of term infants with poor lactation who
received either domperidone (10 mg t.i.d.) or
placebo significant increase in daily milk
production was observed in the treated mothers
(41).
Da Silva et al conducted a double-blind RCT
on mothers of preterm infants, dispensing, for 7
days, domperidone (10 mg, 3 t.i.d.) to 11 subjects
and a placebo to the remaining 9. The daily
volume of milk produced by each mother was
recorded. The serum levels of domperidone and
PRL were obtained from three blood samples, one
drawn before the first dose, and the others on days
5 and 10. In comparison to basal values, milk
production during the first 7 days increased by
44.5% in treated mothers, and by 16.6% in
controls. However, basal levels of milk
production were higher in the treated group than
in the placebo group (112.6 ± 128.7 vs. 48.2 ±
63.3 ml). By day 5, serum levels of PRL were
significantly higher in the treated women (40).
In 2003 a randomized clinical trial on the
effect of domperidone on milk composition, (9)
was interrupted when FDA halted the use of this
drug in USA (42).

Recommended dosage for galactagogic effect:
10 mg po, 3 times a day for 1–2 weeks
(31,32,40). However, additional investigations are
necessary to determine the minimum effective
dose and the needed duration of therapy (43).
Recommendations for breastfeeding: Currently
few data are available on the use of domperidone
as a galactogogue. In 2001, the AAP included
domperidone among the drugs compatible with
breastfeeding (35).

Transfer to maternal milk: Domperidone is
only 13–17% bioavailable due to a significant
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Table 2. Summary of reports on the use of domperidone as galactogogues
References

Methods

No
subjects
(mothers)

Dosage

Main
outcome

Maternal
Side
effects

Transfer
to Infant side
mother’smilk
effects

41

DoubleͲ
blindRCT

32 of term
infants

10mg,3timesaday

Significant
increase in daily
milkproduction





Absence



Average serum and
milk concentrations to
be 6.6 and 1.2 ng/ml
respectively, with an
average daily ingestion
of 150 ml/kg of milk,
theauthorcalculateda
drugintakeoflessthan
0.2µg/kg

Absence

40

DoubleͲ
blindRCT

20ofpreterm
infants

7 days, 10 mg, 3
timesaday

Increase of basal
levels of milk
production,
increase of serum
levelsofPRL

Side effects for infant and for mother: Little is
known about the pharmacokinetics of neuroleptic
drugs in breastfeeding mothers and their infants
or about their side effects (52).
According to the AAP, all neurotropic drugs
potentially cause short and long-term changes in
the development of the CNS, as they concentrate
in the brain. Side effects in infants include
lethargy, sleepiness, and reduced behavioral
performance (36,52). Wiles et al (51) reported
sleepiness in an infant breastfed by a woman with
high levels of chlorpromazine in her milk (92
ng/ml). In a recent systematic review, Gentile et
al argued that it is not possible to reach clear
conclusions about the risk-benefit ratio of the
main antipsychotic drugs during lactation (53).
Some authors advise against the use of these
drugs because of the risk to mothers of
extrapyramidal symptoms and weight increase
(44).

ANTIPSYCHOTIC
Chlorpromazine
Mechanism of action: It increases PRL levels by
antagonizing the dopaminergic hypothalamic
receptors (49).
Clinical data: Weichert et al (49) evaluated
improvement in milk production in four patients
with poor lactation who were given
chlorpromazine (25 mg, 3 times a day for 7 days).
They also monitored the weight of the infant
weekly. There was a response in term of increased
breast fullness and weight gain.
Transfer to maternal milk: Chlorpromazine is
passed to maternal milk in very low quantities
(36). Peak concentration in the milk of 0.29 µg/ml
after 2 hours following the administration of an
oral dose of 1200 mg of chlorpromazine with an
M/P ratio less than 0.50 has been reported (5).
Chlorpromazine was not measurable in the milk
after a single oral dose of 600 mg (50).
Wiles et al (51) measured chlorpromazine and
the levels of some of its metabolites in the milk
and plasma of 4 mothers taking the medication
during the postpartum period (the dosage was not
documented). Chlorpromazine concentrations in
the milk and plasma increased during this period,
respectively, from 7 to 98 ng/ml and from 16 to
52 ng/ml.
Yoshida et al (52) analyzed, over a period of
30 months, 20 breastfeeding mothers who were
under therapy with neuroleptic drugs, including
chlorpromazine, comparing them with a group of
18 mothers whose infants were fed artificially.
Infants ingested up to 3% of the maternal daily
dose per kg body weight and small amounts of the
drugs were detected in infants plasma and urine.

Recommended dosage for galactogogic effect:
25 mg po, 3 times a day for 1 week (49).
Recommendation for breastfeeding: In 2001,
the AAP concluded that chlorpromazine can
cause acute and chronic alterations on the
development of the CNS. They placed
chlorpromazine in the group of drugs for which
the effect on nursing infants is unknown but may
be of concern (36). Briggs et al advised infant
monitoring for possible onset of sedation (37).
SULPIRIDE
Sulpiride, a substituted benzamide, is an antipsychotic drug used in the treatment of psychosis
including schizophrenia and depression. It is
commonly used in Europe and Japan but not in
the US and Canada.
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Table 3. Summary of reports on the use of chlorpromazine as galactogogues
References

Methods

No
subjects
(mothers)

Dosage

Main
outcome

Maternal
Side
effects

50





1200mgoraldose





51



4







49



4

25 mg, 3 times a
dayfor7days

Increaseofbreast
fullness,
and
appropriate
weightgain









Infants ingested up to
3% of the maternal
daily dose per kg body
weight and small
amounts of the drugs
were detected in
infants' plasma and
urine

Lethargy,
sleepiness,
and
reduced behavioral
performance

52

CaseͲcontrol
study

38





Mechanism of action: Sulpiride stimulates
hypothalamus to secrete PRL-releasing hormone
(27,54-56).

Transfer
to Infant
mother’smilk
effects
Aconcentrationpeakin
the milk of 0.29 µg/ml
after  2 hours, with an
M/Pratiolessthan0.50
Increaseinthemilkand
plasma, respectively,
from7to98ng/mland
from16to52ng/ml

side



Sleepiness

postpartum days was 662 ± 64 and 441 ± 51 ml in
the sulpiride group and in the placebo group (p <
0.01), respectively. Among the multiparous
mothers group there was no evidence of any
significant difference in the quantity of milk
produced. One month after delivery, 55% of the
treated primiparous mothers were fully
breastfeeding in comparison with 30% of the
placebo group. There were no significant
difference
in
breastfeeding
among
the
multiparous mothers.
Ylikorkala et al (59) analyzed 36 women with
insufficient milk production in the first four
months after delivery; 24 treated with sulpiride
(50 mg three times a day for 2 weeks) and 12 with
a placebo. Oxytocin (100, 300, or 400 UI po) or
placebo was added before each suck on days 6
and 14 and on days 7 and 13 respectively. The
concentration of PRL in the maternal serum was
higher in the treated group after one week (380 ±
43 vs. 23 ± 7 ng/ml) and after two weeks of
treatment (381 ± 38 vs. 34 ± 10 ng/ml) (p < 0.01).
The daily production of milk was greater in the
treated group in both the first (628 ± 51 vs. 440 ±
68 ml) and the second (684 ± 67 vs. 423 ± 60 ml)
week of treatment (p < 0.05).

Clinical data: Aono et al (54) randomized 130
primiparous mothers into two groups: 66 received
50 mg of sulpiride twice a day for the first 7 days
after delivery, and 64 received a placebo. The
average total volume of milk produced in the first
5 days after childbirth was significantly higher in
the treated group compared to the control group
(1211 ± 65 vs. 916.0 ± 66 mL). The serum PRL
levels, measured daily, were higher in the
sulpiride group compared to the control group.
Ylikorkala et al (56) conducted a double blind
RCT, administering sulpiride (50 mg, 3 times a
day for 4 weeks) to 14 hypogalactic mothers, and
a placebo to another 12 as controls. In the
sulpiride group the serum PRL concentration
increased from 49.0 ± 3.6 to 402.1 ± 43.2 ȝg/l in
two weeks, while in the placebo group it
diminished from 84.7 ± 24.0 to 47.8 ± 8.6 ȝg/l.
From day 5 of treatment, a significant increase in
milk production was seen in the treated group (by
an average of 212-265 ml). Infants of mothers
who took sulpiride had a weight increase greater
that those infants whose mothers received a
placebo (1081 ± 111 vs. 795 ± 35 g; p < 0.05).
Polatti et al (57) confirmed the above results. In
another study Aono et al (58) evaluated 42
primiparous and 54 multiparous mothers whose
milk production was lower than 50 ml in the first
three days after delivery by administering either
100 mg sulpiride or placebo for 4 days from the
3th postpartum day. For primiparous mothers, the
mean milk volume produced from the 3th to 5th

Transfer to maternal milk: Sulpiride is
transferred to maternal milk (55). After a maternal
dose of 100 mg of sulpiride a concentration in the
milk of 1 ȝg/L has been reported (56).
Side effects for infant and for mother: No side
effects for infants have been reported. Three
women taking sulpiride reported headache and
fatigue (56).
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Table 4. Summary of reports on the use of sulpiride as galactogogues
References

Methods

Nosubjects
(mothers)

Dosage

Mainoutcome

54

RCT

130

50 mg twice a day
for the first 7 days
afterdelivery

56

DoubleͲ
blindRCT

26

50 mg, 3 times a
dayfor4weeks

57

DoubleͲ
blindstudy

60multiparous

50 mg twice a day
during the first 5
daysafterdelivery

58

DoubleͲ
blindRCT

42 primiparous
and

54
multiparous

100 mg for 4 days
from
the
3th
postpartumday

Incresase
of
milk
production,increase
of
PRLlevels
Increase of  PRL
concentration, increase in
milk
production.
Infants‘weight increase
greater
Increase of milk quantity
in the first 5 days and
serumlevelsofPRL
Significant increase of
milk
production
in
primiparous.
No significant difference
in breastfeeding in the
multiparous

36

50 mg three times
a day for 2 weeks
Oxytocin(100,300,
or 400 UI po) or
placebo was added
before each suck
on days 6 and 14
and on days 7 and
13respectively

59



Increase
of
the
concentration  and the
increase of daily milk
production of PRL in the
maternalserum

Infant
Maternal
Transfer
to
side
Sideeffects mother’smilk
effects






Three women
reported
headache and
fatigue


Concentrationinthe
milkof1ʅg/l

Absence



















day, the quantity of milk produced in each session
was recorded. The cumulative milk volume
produced was 3–5 times higher in primiparous
mothers and 2 times higher in multiparous
mothers who used oxytocin as compared with
those who used placebo. Milk composition was
not influenced by the administration of oxytocin.
In 2006 Fewtrell et al (63) conducted another
double-blind RCT in which either oxytocin nasal
spray (100 ȝl/spray) or a placebo was given to 27
and 24 mothers of preterm infants (GA < 35
weeks), respectively. No statistically significant
differences were found in milk composition and
volumes produced.
An combination of oxytocin nasal spray and
metoclopramide has been tested in an adoptive
mother who achieved milk production by the 10th
day of the treatment (13).

Recommended dosage for galactogogic effect:
50 mg po, 2-3 times a day for 1–4 weeks (27,5457,59).
Recommendation for breastfeeding: It should
be assumed that all neurotropic drugs carry the
risk of short and long term-alterations on the
development of CNS (36). Some authors have
advised against the use of sulpiride due to the risk
to mothers of extrapyramidal symptoms, acute
dystonic reactions, and increase in weight
secondary to endocrine dysfunction (36).
Antipsychotic drugs should be avoided in preterm
infants or in infants with renal, hepatic, cardiac,
or neurologic pathologies (60).
HORMONES
Oxytocin

Transfer to maternal milk: No studies have
been reported.

Mechanism of action: Oxytocin causes
contraction of the myoepithelial cells that
surround the alveoli and milk ducts causing the
milk ejection (61).

Side effects for infant and for mother: No
reports are available about side effects on infants.
The above mentioned trials (62, 63) reported no
side effects in mothers.

Clinical data: The effect of oxytocin on
increasing milk production was studied by Ruis et
al in 1981 in a double-blind RCT (62) on mothers
of infants with GA < 38 weeks. Oxytocin nasal
spray (40 U/ml) or a placebo was given to women
during the first 5 days after delivery. One spray
per nostril, for a total of 3U of oxytocin was used
before manual expression. Beginning on the 3rd

Recommended dosage for galactogogic effect:
1 spray per nostril (40 U/ml) before breast-pump
(62,63).
Recommendation for breastfeeding: There is no
relevant information available due to the limited
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clinical experience in the use of oxytocin as
galactagogue. Ruiz et al (62) considered oxytocin
valid and reliable to promote milk production. A
Cochrane review (61) considered oxytocin
capable of increasing milk production and
recommended its use as needed.

Thyrotrophin Releasing Hormone (TRH):
Mechanism of action: TRH stimulates the
secretion of TSH and PRL by the pituitary gland
(37,69-71).
Clinical data: Reports are conflicting. In a
double-blind RCT, 8 women were treated with
synthetic TRH (20 mg po, 3 times a day, 30
minutes before breastfeeding) and another 8 with
placebo for 4 weeks after delivery. Treated
women exhibited higher concentrations of serum
PRL as well as a higher increment in response to
suckling. Milk volume and composition remained
the same in the two groups (71).
This was confirmed with another study carried
out in full nursing women treated either oral TRH
(5 mg, 2 times a day, for 4 weeks) or a placebo
(70). On the other hand, in a group of women
with lactational insufficiency receiving 5-20 mg
TRH twice daily for 5 days, basal PRL
concentrations markedly increased, breast
engorgement and milk letdown increased and full
nursing was restored. Ylikorkala et al (72) also
observed no improvement in lactation.
Bose et al (73) examined the induction of lactation
in 7 mothers (including an adoptive mother)
between 10 and 150 days after delivery. All
mothers produced milk; 3 completely breast-fed,
and 2 provided at least half of the infants’ needs.
The adoptive mother and another mother
produced a limited quantity of milk. Peters et al
(74) also observed rise in prolactin levels and
milk yield in some women in response to TRH
therapy.

Growth hormone (GH, Somatotropin)
Mechanism of action: It is not yet completely
well known (64).
Clinical data: The ability of GH to stimulate
milk production has been well studied in animal
models but few studies have been carried out on
humans. Milsom and his co-workers carried out a
double-blind RCT on 16 women (65,66) who
received recombinant GH (rhGH) at a dosage of
0.1 IU/kg/day or a placebo. After seven days of
therapy, milk production increased from basal
levels of 18.5 ± 1.4% and 11.6 ± 2% in treated
group and control, respectively (p <0.02). Milk
composition and IGF-1 levels in milk remained
the same in the two groups.
Gunn et al carried out a double-blind RCT on 20
mothers of preterm babies (GA 26-34 weeks) who
had reduced milk production. Ten mothers
received hGH (0.2 IU/kg/day sc for 7 days) and
another 10 received placebo (67). Milk
production in treated mothers increased from 139
± 49 ml/day to 175 ± 46 ml/day after 7 days of
treatment (an increase of 31%, p < 0.01).
Transfer to breast milk: GH levels in milk do
not increase after sc administration (65,66). IGF1 levels in milk increases but the concentrations
are 100 times lower than in plasma.

Transfer to breast milk: No data are available.
Side effects for infant and for mother: No side
effect has been found in infants (71) Some cases
of iatrogenic hyperthyroidism (70) and short
episodes of diaphoresis (74) have been found in
mothers. TRH administration increases the
maternal levels of T3 and T4, and both hormones
appear at low concentration in the mother’s milk
(37).

Side effects for infant and for mother: Not
reported (65,66).
Recommended dosages for galactogogic effect:
0.1-0.2 UI/kg/day sc for 7 days (65-67).
According to a small 1998 study a dose of 0.2
UI/kg/day is necessary in order to obtain a
satisfactory galactogogic effect (68).
Recommendation for breastfeeding: There is no
information due to limited clinical experience in
the use of GH as a galactogogue (44).

Recommended dosage for galactogogic effect:
One spray per nostril (1mg), 4 times per day for
10 days (73). This drug can also be given
intravenously (200 ȝg) (74) or orally 5-20 mg 2-3
times/day for a period ranging from 5 days to 4
weeks (69-72).
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Recommendation for breastfeeding: The
currently available data are insufficient to
consider TRH as a galactagogic drug of choice.

unknown. As is the case for most herbal products,
the dose necessary to obtain a galactogogic effect
has not been defined.
Only one study on the effect of fenugreek on
lactation has been reported. Swafford asked 10
mothers to maintain a diary of the quantity of
milk produced with a pump for a period of two
weeks. In the first week, baseline milk production
was evaluated; in the second week, mothers took
fenugreek, 3 cups, three times daily. In the first
week average quantities were 207 ml/day,
whereas, milk production in the second week
averaged 464 ml/day (p = 0.004). Unfortunately,
the report excluded any information regarding the
characteristics of the mothers enrolled in the
study or the postpartum period during which the
study was done. Nevertheless, the daily milk
quantities reported during treatment do not seem
to be particularly high (78).

Medroxyprogesterone
Mechanism of action: It is unknown
Clinical data: Limited clinical studies suggest
that the drug is moderately effective in increasing
milk production (34, 75, 29).
Transfer
to
maternal
milk:
Medroxyprogesterone passes through maternal
milk, with an M/P ratio of 1:1 (76).
Side effects for infant and for mother: No side
effects are reported in infants and mothers, other
than amenorrhoea (34,36,77).
Suggested doses for galactogogic effect: Due to
the limited clinical experience in the use of
medroxyprogesterone as a galactogogue, no welldefined studies relating to dosage have been
reported. The reported dosage is an injection of
150 mg (34,76).

Galega (Goat's rue, Galega officinalis)
This herb has been widely used since the
beginning of 1900, when it was discovered to
increase milk production in cows. Galega has
been shown to cause hypoglycemia. No
recommended dose and no side effects are
reported in the mother. Transfer in maternal milk
is unknown (79). However, in the infants of
mothers taking a blend of liquorices, fennel, anise
and galega, side effects that include sleepiness,
hypotonia, lethargy, vomiting, and scarce suction
have been reported. All these symptoms regress
with the interruption of breast feeding (80).

Recommendation for breastfeeding: The AAP
considers medroxyprogesterone compatible with
breast feeding (36). Briggs et al hypothesized an
incremental increase in milk production and in the
duration of lactation using this drug during the
postpartum period (37). However, the currently
available data are insufficient to consider
medroxyprogesterone as a galactogogue of
choice.

Silymarin (Milk thistle, Silybum marianum)
While its major application has been to act as a
liver protector (81), in recent years silymarin has
been reported to have a galactogogic effect
(82,83). The active compound in milk thistle,
derived from dried seeds, is silymarin. Silymarin
comprises four flavolignans: silybin (60-70%),
silychristin (20%), silydianin (10%) and
isosilybin (5%) (81). Silybin in the most active
component of the mixture and is available in
poison centers as an injectable medication for the
treatment of food poisoning by Amanita
phalloides.
The
flavolignans
are
bioflavonoid
phytoestrogens. They posses a steroid-like
structure which might explain their ability to
protect the liver by stimulating protein synthesis.
It is also possible that they could act on estrogen
receptors (ER2) by limiting the endogenous
receptors antagonism of milk production (81,82).
In addition to the data on the galactogogic activity
of milk thistle in cows (76), a single human is

HERBS AND NATURAL SUBSTANCES
The use of natural products believed to be able of
increasing milk production has a long history. The
most frequently used products include fenugreek,
galega, and Mary's thistle. Anise, basil, fennel,
mauve, verbena, cumin, grape, and coffee have
also been traditionally used.
Fenugreek (Trigonalla foenum graecum)
Fenugreek is used in India and in some middleeastern countries as a spice and a medicine. It is
believed to have a number of therapeutic uses,
including anti-inflammatory, reconstituent and
galactagogic effect. The side effects most
commonly reported are a maple-like smell of the
urine, breast milk, and perspiration, diarrhea, as
well as the worsening of symptoms in individuals
with asthma or hypoglycemia. The potential for
transfer to milk or side effects in the infant are
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Galactogogic effect has been reported for
many substances even if there are few well
conducted scientific studies. In particular herbal
medications are exempt from rigorous evaluations
and standardization (79). Few scientific studies
have been conducted to evaluate the effectiveness
and side effects of these herbs. We do not
recommend these herbs as the first choice
treatments.
For hormonal therapy, scientific studies are
not generally well conducted and too few in
number. The applied dosages as well as routes of
administration are inconsistent. In addition, due to
the potential for serious adverse effects we do not
recommend them for clinical practice.
We consider Domperidone the drug of first
choice as galagtogogue because of its proven
efficacy, lack of side effects in infants and rare
side effects in mothers.
Where domperidone is not available for
clinical use (i.e. in the USA), metoclopramide can
be used to obtain a galactagocic effect.
With regard to antipsycothic drugs, they have
the tendency to concentrate in the brain and cause
potential short and long-term effects in the
development of the CNS of the infant.

also available (82). The authors who stated that
the product was not transferred to maternal milk
administered, to 25 women, 420 mg orally of
micronized silymarin and to another 25 placebo
for 63 days. They evaluated the quantity of milk
produced on days 0, 30, and 63, and they
collected milk samples for a qualitative profile.
The authors reported an increase in daily milk
production equal to 86% in the treated group,
versus 32% in the placebo group. A significant
limitation of this study was the lack of detailed
information regarding the characteristics of
mothers and infants under test. The average age
of infants at enlistment time was 4.5–5.2 months.
The study was neither randomized nor doubleblinded.
DISCUSSION AND CONCLUSIONS
It is imperative to use galactagogues only when
reduced milk production from treatable causes
have been excluded and educational plans failed.
Pharmacotherapy should only be recommended
for mothers who desires to breast-feed but are
unable to maintain an appropriate lactation. For
the choice of the appropriate galactogogue is
important to evaluate the potential benefit and
side effects, both for the mother and the infant. In
Table 5, indications about dosage, length of
treatment, side effects for the mother and the
infant are reported for some galactogogues.

FUTURE PROSPECTS
More randomized controlled studies are needed
for all galactogogues, in particular for
herbal/natural substances to establish efficacy,
standard dosages and safety.

Table 5. Dosage information for selected galactogogues



Dosage

Domperidone*

10mgpo
3times/die

Metoclopramide

Length of
Sideeffectsinmother
therapy

Side effects in
Recommended
infant

1Ͳ2weeks

Oral mucosal dryness, skin
eruption, itch, headache, and
gastrointestinal
disorders,
dystonia, cardiac arrhythmia,
suddendeath

Notreported

+++

10–15mgpo
3times/day

1Ͳ4weeks

Headache, anxiety intestinal
disorders,
nervousness,
sleepiness,
insomnia,
extrapyramidalmanifestation

Mild and transient
intestinaldiscomfort

++

Chlorpromazine

25mgpo
3timesaday

1week

Extrapyramidal symptoms and
weightincrease

Lethargy, sleepiness,
reduced
behavioral
performance

Ͳ

Sulpiride*

50mgpo
2Ͳ3 times a
day

1Ͳ4weeks

Headache, fatigue, potential
extrapyramidal symptoms, acute
dystonic
reactions,
and
endocrinedysfunction

Notreported

Ͳ

*notavailableintheUnitedStates
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