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Efficacy of a galactogogue containing silymarin-phosphatidylserine
and galega in mothers of preterm infants: a randomized
controlled trial
E Zecca, AA Zuppa, A D’Antuono, E Tiberi, L Giordano, T Pianini and C Romagnoli

BACKGROUND/OBJECTIVES: Human milk (HM) is the best possible food for all infants, especially for preterm ones, but lactation
and breastfeeding are very difficult for mothers of preterm babies and high rates of breastfeeding difficulties have been reported.
Our aim was to investigate the efficacy of a galactogogue containing silymarin-phosphatidylserine and galega in increasing milk
production during the first month after delivery in a population of mothers of preterm infants.
SUBJECTS/METHODS: Mothers of infants with gestational age (GA) between 27+0 and 32+6 weeks were enrolled in this
prospective, double-blind, randomized trial and were randomly allocated to receive either the galactogogue containing silymarin-
phosphatidylserine and galega, 5 g/day (galactogogue group, GG), or a placebo, 5 g of lactose per day (placebo group, PG) from the
3rd to the 28th day after delivery.
RESULTS: Fifty mothers were included in each group. General characteristics of mothers and pregnancies were similar. Milk
production was significantly greater in the GG at the 7th day of life and at the 30th day of life. Daily milk production from the 7th
to the 30th day of life was 200 (110–380) ml in the GG vs 115 (60–245) ml in the PG (Po0.0001). The total production of milk during
the study period was significantly higher in the GG (6523 ± 5298 ml vs 4136 ± 4093 ml; Po0.02). At the end of the study, 45
mothers of the GG were able to reach the target of milk supply of 200 ml/day compared with 25 mothers of the PG (Po0.01).
No adverse reactions were noticed in the study groups.
CONCLUSIONS: Silymarin-phosphatidylserine and galega increased milk production in mothers of preterm infants without any
significant side effects.
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INTRODUCTION
Human milk (HM) is important for all infants, especially for
those born premature. It is well known that HM reduces the risk of
short-term and long-term morbidities with a combination of
nutritional, anti-infective, anti-inflammatory, anti-oxidative and
epigenetic actions.1–3 Many studies suggested that administration
of HM to preterm infants improves feeding tolerance and reduces
infections and late-onset sepsis.4–8 However, breastfeeding can be
very difficult for mothers of babies born preterm. High rate of
breastfeeding failure is reported worldwide. One of the most
important factors affecting HM availability is the delayed onset of
lactation (472 h) among mothers of preterm neonates. Some-
times even if an effective and regular sucking is established, a
small amount of milk is produced for several days after birth.1,8–11

For these reasons, donor milk is often used in the Neonatal
Intensive Care Units as a substitute for mother's milk, especially
during the first days of life.12–14 Improving human lactation is
therefore one of the goals of neonatal nutrition, and this is
particularly important for preterm neonates. The use of evidence-
based lactation technologies, such as breast pumps, specialized
breast-pump suction patterns and nipple shields, helps the
clinician to improve HM production.1

Medications or other products are often requested by mothers
in order to increase milk production.15–17 Galactogogues are
substances that promotes lactation in humans. It may be a

pharmaceutical drug or a herbal supplement. In the United States,
it is estimated that 15% of breastfeeding women use herbal
galactogogues, whereas in a Norwegian study this estimate
is 43%.18–20

In recent years, silymarin, a component of milk thistle (silybum
marianum), has been reported to have a galactogogic effect.21–24

Silymarin includes four flavonolignans: silybin (65%), silychristin
(20%), silydianin (10%) and isosilybin (5%). The flavonolignans are
bioflavonoid phytoestrogens. Flavonolignans stimulate lactation
directly, but they could act on estrogen receptors (ER2) by limiting
the endogenous receptor antagonism of milk production.21,25

Galactogogic effect of milk thistle has been reported in cows22,26

and in rats;27 few data showed similar effects in humans as
well.28,29 A recent systematic review concluded that well-designed
and well-conducted clinical trials are needed to generate evidence
for recommendations about the use of herbs as galactogogues.30

Herbal extracts are usually characterized by low solubility
and thus poor bioavailability. To increase their absorption, a new
formulation was developed and used as a delivery system:
a phytosome composed of silymarin and phospholipids (phos-
phatidylserine). In addition, phosphatidylserine has antioxidant
effects and acts as a regulator of cortisol levels.31 It acts as a carrier
for insoluble molecules, promoting intestinal absorption. A recent
scientific paper demonstrated that phytosome containing sily-
marin is able to clearly improve the bioavailability of silymarin
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when compared with normal (pure) silymarin and micronized
silymarin.31

This double-blinded, randomized trial investigated the efficacy
of a galctogogue containing silymarin-phosphatidylserine and
galega in mothers of premature infants.

METHODS
Design and settings
This prospective, randomized, clinical trial was conducted between 15th
November 2013 and 31st May 2015, in the Neonatal Intensive Care Unit of
our university hospital. The study was approved by our institutional review
board. Mothers of infants born at a gestational age (GA) between 27+0 and
32+6 weeks, aiming to breastfeed, were considered eligible for the study.
Women with contraindication to breastfeeding and those with lactose
intolerance were excluded. Enrollment was performed into the first 48 h of
life. Before enrollment, mothers were informed about the advantages of
breastfeeding. It was explained that the study was approved by an ethics
committee and that all available measures to encourage and improve
breastfeeding would be provided in both the arms of the study. Mothers
included in the study were assigned randomly to the galactogogue group
(GG) or to the placebo group (PG) within the first 72 h of life. The allocation
sequence was generated by using Stata 10 (Stata, College Station, TX, USA).
Two investigators enrolled participants and assigned them to study groups
by opening sealed envelopes.

Outcomes and sample size calculation
The primary outcome was the milk production. A retrospective review of
our database showed that the mean daily production of breast milk during
the first month of life was 152± 63 ml. Calculations gave a sample size of
50 mothers in each group to yield 80% power (with α=0.05) in order to
detect a 25% increase in milk production from the 7th to the 30th day after
the delivery. The secondary outcome was to evaluate the safety of the
intervention by monitoring undesired side effects.

Intervention protocol
Silymarin-phosphatidylserine and galega (a daily single dose of 5 g) were
given to the mothers assigned to the GG, whereas a placebo (a daily single
5 g dose of lactose) was given to those assigned to the PG. Treatment and
placebo forms had indistinguishable shape, color, taste and flavor. The
medication was administered from the 3rd to the 28th day after the
delivery, and the amount of milk produced was recorded. At enrollment,
we explained to the mother to pump regularly every 2–3 h during the day
for 15 min for each breast. A dedicated room, supplied with an electric
breast pump, was available in the neonatal ward in order to encourage
mothers to express their milk. At home, the mothers were advised to pump
the milk in a sterile bottle, store it in the refrigerator and bring it to
the ward. We suggested following a balanced Mediterranean diet taking
at least 1500 ml/day of fluids and avoiding substances potentially
dangerous for the child. A chart was provided to all mothers in order to
record the consumption of medication, day, time, duration and amount of
obtained milk, and any side effect. The number of pumping sessions was
not recorded. Monitor sessions were performed by one of the investigators
at days 14, 21 and 28 after delivery.

Statistical analyses
Statistical analyses were performed with Microsoft Excel 2007 (Microsoft,
Redmond, WA, USA) and SPSS for Windows 17.0 (SPSS, Chicago, IL, USA).
Comparison was made using the Student's t-test for normally distributed
continuous variables and Fisher’s exact test for categorical variables.
The Mann–Whitney U-test was used to analyze the differences when the
variables were not normally distributed. A P-value of 0.05 was considered
statistically significant. The D’Agostino-Pearson test was performed
in order to assess the normality. Coefficients of skewness and kurtosis
were calculated in order to further characterize the distribution.

RESULTS
In the study period, 118 mothers were considered eligible, 18 of
them refused to participate and 100 were enrolled and completed
the study. There was no loss to follow-up (Figure 1).

Table 1 shows that baseline characteristics of the GG and the PG
were similar.
No other medications that affect milk production were

consumed by the mothers throughout the study. All the mothers
started the medication 72 h after delivery. Significant milk
production was not reported during the first 2 days. By the 3rd
day, only few mothers reported a significant amount of milk
expression, whereas at the 7th day of life all the mothers included
in the study recorded some milk production.
Figure 2 shows the amount of milk produced in the studied

groups. Median and interquartile ranges were used because milk
production was not normally distributed. The coefficient of
skewness was 1.46, and the coefficient of kurtosis was found to
be 2.35. The amount of milk produced was significantly higher in
the GG at the 7th and at 30th day after the delivery (Po0.05).
Mean daily milk production from the 7th to the 30th day after

the delivery was 200 (110–380) ml in the GG vs 115 (60–245) in the
PG (Po0.0001). The total production of milk during the study
period was also significantly higher in the GG (6523 ± 5298 ml vs
4136 ± 4093 ml; Po0.02). Only eight mothers in the GG produced
less than 2500 ml of total milk production vs 21 mothers in the PG
(Po0.02). At the 7th day after delivery, 29 mothers in the GG
achieved a daily milk production higher than 200 ml compared
with 15 in the PG (Po 0.05). At the end of the study, the number
of mothers able to produce a daily amount of milk greater than

118 mothers
were recruited 

50 mothers
received
Silymarin

50 analysed
0 lost to follow up

50 mothers
received placebo

50 analysed
0 lost to follow up 

18 declined to
participate 

Figure 1. Flow chart of the study.

Table 1. Baseline characteristics of the GG and PG

GG (n= 50) PG (n= 50) P-value

Maternal age, years, mean± s.d. 34± 5 34± 6 n.s.
Primigravida, n (%) 17 (34.0) 20 (40.0) n.s.
Primipara, n (%) 32 (64.0) 39 (78.0) n.s.
Pregnancy pathology, n (%) 34 (68.0) 25 (50.0) n.s.
Hypertension 10 (20.0) 6 (12.0)
Diabetes 9 (18.0) 6 (12.0)
Hypothyroidism 4 (8.0) 4 (8.0)
Coagulopathy 6 (12.0) 4 (8.0)
Other 5 (10.0) 5 (10.0)

Singleton, n (%) 39 (78.0) 38 (76.0) n.s.
Vaginal delivery, n (%) 7 (14.0) 9 (18.0) n.s.
Gestational age, week, mean± s.d. 31.5± 1.5 30.6± 1.9 n.s.
Birth weight, g, mean± s.d. 1468± 361 1391± 420 n.s.
Small for gestational age, n (%) 6 (12.0) 8 (16.0) n.s.
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200 ml was also significantly different (45 in the GG vs 25 in the
PG, Po0.001). No adverse reactions were noted in this study.

DISCUSSION
HM is the best available nutrient for all infants and is especially
important for preterm neonates.1,32 Early initiation of enteral
feeding with HM has been universally advised, but several mothers
are not able to produce enough milk soon after a preterm delivery.
HM is also the first choice for the minimal enteral feeding that
occurs during the first 3–5 days in extremely preterm babies.
HM stimulates the normal gastrointestinal growth and the
development of a better intestinal microbioma.2,3 In the first days
after birth preterm infants receiving HM show less gastric residual,
less vomiting and lower incidence of abdominal distention when
compared with formula-fed infants.33 The benefit of HM on feeding
tolerance improves the achievement of full enteral feeding, which is
one of the main goals in the management of preterm neonates.4,5,32

Furthermore, recent observations suggest that the administration of
small amount of colostrum reduces the number of late-onset
sepsis.34 Establishing enteral feeding with own maternal milk
can also improve the bonding between the mother and the baby
born preterm. Preterm delivery is a risk factor for delayed and/or
insufficient lactation because of maternal and infant risk factors that
impair the complex interplay in lactation hormones and changes
in mammary epithelial cells. Mothers often worry whether they will
be able to produce enough milk for their child, and this can have
a negative impact on lactation.1

Strategies need to be established as soon as possible after the
delivery in order to stimulate lactation and promote breastfeed-
ing. These strategies include (A) frequent breast pumping, (B)
allow the mother to stay at the bedside, (C) breastfeed the baby or
feed the baby with the expressed milk as soon as possible, (D)
adequate intake of fluid and nutrients, (E) skin-to-skin contact and
(F) kangaroo care. All those strategies improve the bonding
between the mother and the baby, emphasizing the importance
of her milk for the baby’s health.15–20

This randomized clinical trial aimed to evaluate the efficacy and
the safety of a galactogogue containing silymarin-phosphatidylserine
and galega on milk production during the first month of life in
mothers of preterm infants. In our study, the number of mothers
producing some milk at the 7th day of life is similar in both groups,
but the GG produced a significantly higher amount of milk. There is
also a significantly higher number of mothers in the GG producing
more than 200 ml of milk per day. Our data show that breastfeeding
can be successfully promoted even in mothers of baby born
preterm. In fact, mothers enrolled in PG produced enough milk
by the 7th day after the delivery. However, it is noteworthy that the

difference on milk production is evident during the first 2 weeks
after the delivery and remained for the whole study period.
This study demonstrated that the medication was effective from
the beginning of the treatment. A satisfying milk production was
maintained throughout the first month after the delivery in almost
all the mothers enrolled in the treatment group, whereas only 1/3
of the PG mothers were able to produce more than 200 ml of milk
per day at 7th day after the delivery and only half of the PG mothers
reached the threshold of 200 ml/day by the end of the study.
The possible mechanisms of action of silymarin are not

completely understood. Silymarin includes four flavonolignans that
are bioflavonoid phytoestrogens, and their structure can explain the
effects reported in the literature: hepato-protection, antioxidant
properties, antitoxin action, antiviral and anti-inflammatory effects
and anticancer activities.35,36 The ability to increase milk production
of silymarin could be related to its weak anti-estrogenic property
and to its ability to enhance prolactin secretion. The flavonoids
and saponins stimulate the release of prolactin (with a mechanism
similar to the micronized silymarin).20 Galega, on the other
hand, increases milk production with silymarin improving the
circulation of the mammary gland and therefore enhancing
its oxygenation.15,18,21,25 Our data confirm the positive effect of
this galactogogue on milk production in mothers of baby born
preterm, as previously reported for mothers of term babies.28,29

Side effects reported in other studies, such as allergic reactions,
diarrhea or gastrointestinal problems, were not detected in our
study, probably because of the lower dose.37 However, we did
not check for liver enzymes that are reported to be elevated
during chronic treatment with some galactogogues.15 We did not
observe any significant side effect on infants of treated mothers,
and this observation seems to be consistent with the observation
that silymarin does not pass into HM at a lower dose (600 mg/3
times a day).28

The strengths of our study are that it is a double-blind RCT,
involving a consistently high number of mothers, all the subjects
adhered to the protocol, and all the treated mothers had some
amount of milk production at the end of the study. However,
there are some limitations that should be emphasized. First of all,
the amount of milk production was checked by nurses during
hospitalization, but after discharge the amount of milk was
measured by the mothers themselves at home, making some error
possible. Second, daily number of pumping sessions was rarely
reported by the mothers, even if recommended; hence, we cannot
be absolutely sure that a regular pumping pattern occurred
overnight. One could assume that this bias was equally distributed
in both the study groups because of the correct randomization,
but different numbers of pumping sessions could have influenced
milk production. Third, we found some patient-to-patient varia-
bility in the daily milk production as it is evident from the median,
the interquartile range, and coefficient of skewness and kurtosis,
but this was something expected for the feature of the variables
studied. We did not perform a qualitative evaluation of milk,
but some studies showed no changes in milk composition during
treatment with galactogogues.21 Side effects of galactogogues
observed in adults, such as diarrhea and gastrointestinal upset,
were not reported in mothers and babies of our population.
However, safety data on neonatal and pediatric subjects are not
available in the literature, and our study was not targeted to assess
this outcome; hence, safety remains to be determined. Finally, we
did not evaluate the effect of treatment on growth because
this was not one of the study aims.
Despite its limits, our study demonstrates that administration

of a galactogogue containing silymarin-phosphatidylserine and
galega improves milk production in mothers of preterm neonates
during the first month of life.

Figure 2. Milk yield in the GG and the PG. The median was
significantly higher in the treatment group from the 7th to the 30th
day after the delivery (Po0.05).
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