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....... i I ABSTRACT 

.· ' ~mpare th~ efficacy of metoclopramide, domperidone, malung­
, leaves with 1milk expression by breast pump vs milk expression 
:· · ~only a bre~st pump in terms of the volume of milk (mL) and the 
.·: , ·al serum iprolactin level. In addition, adverse drug reaction, if 

- · ded and o correlate the volume of breast milk and the prolac-
, •.• · . Wa· ·.·.·· · s determ. ~ed on the mother. and the infant ~ith the dose rec-

·.·Jevel. Mothe who delivered to a premature infant <37 weeks ges­
. ·. · 1 age and the baseline milk volume of the mother was <100 ml 
jthe 2nd post*artum day were instructed on how to use a standard 
~ .~pump. Milk production was measured and averaged during the 
· ·~hours ba~eline period (day 3), 40 mothers were randomized to 
' ·. e either m'toclopramide, domperidone, malunggay capsules or 
i;"'Jl~;,txpresslon by using the standard breast putnp alone. Milk 

~ : , · was tabµlated on day 7 and 14. Maternal venous blood for 
·, ., ' n level w~s taken on day 3 prior to the start of the intervention, 
_?and day 1 . The volume of milk on day 7 and day 14 were signif-
c· ' higher in the treated group. Domperidone showed the highest 
. ";Volume of 335.2 ml on day 7 and 390.56 ml on day 14 followed 

''··' · lopra de, malunggay and the control group. The mothers 
nomaj r side effects and no untoward effects were noted in 
t fed ml k expressed while their mothers were taking the ga­

...,,t.n:i:a. Pe rson correlation analysis did not show any correla­
Mlillt@f!ft th amount of breast milk and the serum prolactin level. 

,m toclopramide and malunggay capsules show prom-
for m thers with lactational insufficiency. Serum prolactin 

not 11.:de rmlnant of success of breast feeding. 

- st feeaing;'-galactogogues, lactational insufficiency .....__ 
---was not ha:ing C"i10Ugh m.ilk. Accord-

irlg .to· Kaypplla.A, Anunti and Reece 
EA, about 20-70% of mothers fail to 
~nitiate or maintain adequate lactation. 

The authors did a pilot study among 
10 mothers who delivered to a prema­
ture infarit <37 weeks at the Universi­
ty of Santo Tomas Hospitai and the 
Ospital ng Maynila Medical Center. It 
showed that 70% of these mothers had 
lactational insufficiency i.e. milk vol­
ume less than 100 mL on the' 2nd post­
partum day. Under normal conditions, 
about 100 mL is available on the 2nd 
postpartumday.2 

' • . 

Galactogogues are agents that en­
hance milk secretion and improve let­
down .3 Among the galactogogues , 
metoclopramide, domperidone and 
malunggay leaves show prom.ising re­
sults. 

Metoclopramide and domperi­
done are drugs used primarily for gas­
trointestinal diagnostics and in treat­
ing various forms of vom.iting and for 
organic gastrointestinal disorders. 
Their effect on lactation by stimulat­
ing the release of prolactin have been 
studied by Brown4 and Ehrenkranz. 5 

Studies by Kauppila 10 and Ehrenkranz5 

showed a significant increase in the 
volume of m.ilk using metoclopram.ide 
while a study by Knappert DC6 

showed that mothers of premature ba­
bies random.ized to domperidone had 
a 44.5% increase in daily m.ilk volume . 
It is probably by antagonism of the 
hypothalamic dopam.inergic receptor 
in the pituitary and hypothalamus that 
indirectly stimulates the secretion of 
prolactin.7 There is transfer of meto­
clopram.ide _ancLdomyeriuone- t o the 
breaSilTIIlk. However, the amount of 
the drug received by the infant is much 
less the maximum daily dose of 500 
µg/kg recommended in infants or 100 
µg/kg/day dosage that has bt:en given 
in premature infants. 8

•
9

·
10 The study by 

Ehrenk:ran;-and Ackerman did not re­
port any major side effects by the 
women and no untoward effects were 
seen in the infants fed with milk 
expressed whi}e their mothers were 
taking metoclopramide.5 

M " o 

It is common practice in the Phil­
ippines especially in the rural areas to 
give malunggay leaves (Moringa oleif-
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era) as i gredient to the usual viand to 
postpa al women in order to achieve 
succes ful lactation . Dried young 
rnalung ay leaves powder being mar­
keted ir capsule form was shown to 
increas the volume of milk and se­
rum prclactin level. 11.1 2·11 

No available study has. been un­
dcrtak n to compare all 3 active 
agents. This study compares the effi­

cacy of~.various galactogogues locally 
availab e , i.e., metoclopramide, dom­
pcridon ', malunggay leaves and milk 
cxpress,on alone amohg mothers with 
lactatio~al insufficiency in terms of the 
volume! of milk and the maternal se­
rum prqlactin level. Any adverse drug 
reactior1 was also noted. 

I 

Therapeutic intervention will help 
mothers with preterm infants <37 
weeks \\,'ho have insufficient milk pro­
duction to have a successful breast­
feeding, strategy. 

, OBJECTIVES 
i 

To ~ determine the galactogogue 
propert~. if any, of mctoclopramide, 
dompehdone, malunggay leaves in 
terms df the volume of milk and the 
matern[al serum prolactin level; to 
compaiie the efficacy of metoclopra­
mide, dpmpcridone. malunggay leaves 
with milk expression by breast pump 
versus ;milk expression using only a 
breast pump in terms of the volume of 
milk (n1-L) and the maternal serum pro­
lactin l~vel; to determine, if any ad­
verse drug reaction on the mother and 
the infant with the dose recommend­
ed; to correlate the volume of breast 
milk and the serum prolactin level. 

MATERIALS AND METHODS 

Mothers who delivered to a pre­
mature infant <3f7 weeks gestational 
age. whose baby !was admitted to the 
Neonatal Intensi 'e Care Unit, and the 
baseline milk vo ume of the mother 
was <:100 mL on the 2nd day 
postpartum were informed abour the 

research project Inclusion criteria 
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were: healthy mothers with no 
concurrent medication nor illnesses, 
mothers with single live infants , 
mothers of babies with no associated 
congenital abnormalities (lnd mothers 
with no breast anomalies. After giving 
a voluntary informed consent, proper 
orientation , demonstration and 
training by the primary author regard­
ing the use of a Gerber battery/electric 
breast pump was done . Milk 
production was measured and aver­
aged during the first 48 hours base­
line period (day 3), 40 mothers partic­
ipated in the trial. They were random­
ized to receive either metoclopramide 
10 mg TID, domperidone 10 mg TID, 
malunggay capsules 250 mg TID or 
milk expression by using the standard 
breast pump alone. They were ran­
domized using a controlled block de­
sign. 

Mothers who participated in the 
trial were instructed to pump and emp­
ty their breast every 4 hours for 10-15 
minutes for 14 days. Milk volume was 
tabulated on days 7 and 14. Patients 
were followed-up closely during the 
first 72 hours of the study and 4 more 
times after discharge. The mothers 

. were instructed how to correctly mea­
sure the amount of milk expressed us­
ing a standard measuring container. 

Maternal venous blood samples 
were centrifuged and frozen for anal­
ysis . Serum core prolactin concentra­
tions were determined using enzyme 
immunoassay on day 3 prior to start­
ing the intervention. Blood for prolac­
tin level on day 7 and day 14 were tak­
en 1-2 hours after the oral dose and 1-
2 hours after milk expression using the 
standard breast pump. Measurement of 
side effects was done using a check­
! ist. . 

Two-way ANOVA was used to 
determine if there was a significant 
difference among the 4 groups and 
one-way ANOVA was used to deter­

mine for a significant diffcrem;e be­

tween the groups in terms of volume 

of milk and serum prolactin level.A 
value of <0.05 was considered si · 
icant. 

Multiple two tailed t-test was 
to compare the different groups · 
terms of the volume of milk and 
serum prolactin level. A p value of 
0.05 was considered significant. 

The Pharmacy, Therapeutics 
Research Committee and the Bi 
ics Research Committee of the U 
versity of Santo Tomes Hospital 
proved the study protocol. 

RESULTS 

A total of 40 mothers were 
rolled , 10 were randomized to 
study group. There was l patient in 
domperidone group who failed to 
mit her record book and therefore 
considered a dropout . The infant ci 
mother on metoc lopramide group · 
during the 

10
th day of the study due 

septicemia. Her data was included' 
the computation. The final data h 
mothers in the domperidone group, 
mothers each in the malunggay · 
sule group, metoclopramide group 
the control group. 

Single factor ANOVA did 
show any significant differenc-e in .. 
maternal age, gravidity, infants' 
weight and gestational ages of 
groups. (Table 1) 

Two-way ANO VA showed a 
nificant difference among the 3 
ment and control groups. (Table2 

Using one-way ANOVA, 
volume on day 3 did not show any 
nificant difference. Patients were 
started on the different treat 
groups. Day 7 and day 14 show 
significant difference among the 
peridone, metoclopramide. maJun· 
and the control groups. (Table 3) .; 

An increasing trend in the vor 
of expressed breast milk toward 
7 and day 14 is noted. Domperi 
showed the. hit;he:>t mean v~lu 
335 .2 mL on day 7 and 390.56 . 

).~ on da1 
l ~ . "' r mide. ,. 
: ~ group. 

{ way /i 
~! diffen 
}.·7 and 
f .. 
~~-> ·. 
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;day 14, follo,,..led by metoclopra­
·~,~; malunggaf' and the control 
''. ,Statistical nalysis using one­

ANOVA she wed a significant 
. 1 I 

Multiple two tailed t-test was done Statistical analysis showed a sig-
to show the difference between com- nificant difference between the treat­
parison groups. Table 4 shows the 
comparison groups on day 7 and Ta­
ble 5 shows the comparison groups on 
day 14. 

ment groups vs the control group, 
domperidone vs malunggay and me­
toclopramide vs malunggay in terms 
of expressed breast milk volume on 

.. · nee among1 the groups on day 
·:~; ·Jlay 14. ! 

,.-, 

! Table 1 
BASEUINE CHARACTERISTICS OF THE DIFFERENT GROUPS 

Domperidone Malunggay Metoclopramide Control 
x±SD x±SD x±SD x±SD 

9 10 10 10 

25.67±6.95 27±6.6 24.2±6.2 27.2±7.94 

2.1±1 .79 1.3±0.68 2±0.94 0.45 

5:4 5:5 8:2 6:4 

day 7 and day 14. However, domperi­
done vs metoclopramide did not show 

any significant difference on day 
P value 7 and 14. (Table 4 & 5) 

0.43 

of previous i 2/9 (22) 1/10 (10%) 1/10 (10%) 2/10 (20%) 

Two-way ANOVAshowed a 
significant difference between 
treatment groups in terms of se­
rum prolactin level but there was 
no significant difference be­
tween day of milk volume col­
lection and between groups vs 
day of milk volume collection. 
(Table 6) 

,eeding. No. %) 

' birth weight 1.87±0.44 1.717±0.45 1.909±0.48 1.866±0.35 0.77 
rams) 

34.06±1 .97 34.25±2.95 34.6±1 .99 34.5±2.02 0.95 

Table 2 
TWO-WAY ANOVA (MILK VOLUME IN ml) 

Source of Error P value 

p/w treatment groups 0.0001 

p/w day of ml volume collection 0.0001 

p/w group and day of milk volume collection 0.0001 

Table 3 
BAS EL ~NE CHARACTERISTICS OF THE DIFFERENT GROUP s 

Dontperidone Malunggay Metoclopramide Control 
X±SD x±SD x±SD x±SD P value 

(ran~e in ml) (range in mL) (range in mL) (range in mL) 

15.73±12.04 20.3±21 .54 43.3±32.77 . 25.8±28.33 0.101 
(*·32.5) (0-71) (0-97) (0-80) 

335.-2±165.23 180.68±98.22 285.2±170.4 92.1±78.33 0.0014 
(ll 0-690) (13-368.75) (85-610) (5-210) 

390.56±173.52 205.8±110.17 321. 7±143.05 73.5±42.88 <0.001 
(160-660) (14-390) (135-675) (6-140) 

Table 4 
COMPARISON ·OF THE DIFFERENT GROUPS IN TERMS 

OF THE VOLUME OF MILK (mlL) ON DAY 7 
! 

Volume of milk (mL) day 7 
x±SD 

335±165.23 VS 92 .1±78.33 

180.68±98.23 vs 92.1±78.33 

285.2±170.41 vs 92.1±78.33 

335.2±165.23 VS 180.68±98.23 
335.2±165.23 vs 265.2;!;170.41 

180.68±98.23 vs 285.2±170.41 

P value* 

<0.001 

0 .0389 

0.0044 

0.022 

O.ozo (No) 
0.109 (NS) 

Serum prolactin concentra­
tion increased significantly 
among women in the treatment 
groups on day 7, but showed a 
slight decline on day 14. One­
way ANOVA did not show any 
significant difference between 
groups on day 3 and day 14. 

Statistical analysis showed a 
significant difference between 
treatment groups domperidone 
vs malunggay, domperidone vs 
control and malunggay vs meto­
clopramide while domperidone , 
vs metoclopramide, metoclopra­
mide vs control and malunggay 
vs control group did not show 
any statistical significance. (Ta­
ble 8) 

Pearson correlation analysis 
'did not show any correlation be­
tween the amount of breast milk 
and the serum prolactin level. 
(Table 9) 

There were 2 mothers in the 
metoclopramide treatment group 
and l in the control group who 
cm:nplained of fatigue while 1 
patient in the malunggay group 
compla~ned of t~nn~tu s. ll o th 

were not directly related to the 
drug administration. 
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Table 5 

COMPARISON OF THE DIFFERENT GROUPS IN TERMS 
OF THE VOLUME OF MILK (ml) ON DAY 14 

Co~parison groups 
Volume of milk (ml) day 7 P value• 

! x±SD 

Domperi~~ne vs control 390.56±173.52 VS 73.5±42.89 <0 .001 

Malungg~ vs control 321.7±143.05 VS 73.5±42.89 <0.001 

Metoclop~amide vs control 205.8±110. 7 VS 73.5±42.89 0.0023 

Domper/1one vs malunggay 390.56±173.52 vs 205.8±110.17 0.012 

Domper!:lone vs metoclopramide 205.8±110.17 vs 321.7±143.05 0.057 

Malungg~y vs metoclopramide 390.56±173.52 VS 321 .7±143.05 0.357 (NS) 

• two taile~ I-test 
Table 6 

TWO-WAY ANOVA (serum Prolactin level in mlU/L) 

Source of Error P value 

b/w treatment groups 0.004 

b/w day of ml volume collection 0.1387 

b/w group and day of milk volume collection 0.7766 

Table 7 
SERUM PROLACTIN LEVELS (mlU/L) OF DOMPERIDONE, MALUNGGAY, 

METOCLOPRAMIDE AND THE CONTROL GROUP 

Postpart'!'m Domperidone Malunggay Metoclopramide Control 
x±SD x±SD x±SD x±SD 

day l (range in ml) (range in ml) (range in ml) (range in ml) 

Day 3* i 4044.87±2461 .5 3149.2±1312.4 4064.8±2127.06 3244.94±2289.76 I 

l (442.8-8000) ( 1406-5526) (1618-7661) (699. 7-8000) 

Day 7 I 5235.44±1672.69 2088.68±2175.3· 4109 .82±2449.0 2812.34±1967.96 
(2452-7791) (380.8-7642) (657 .2-7357) (483.2-5086) 

Day 14 T 3801 .8±3036.8 1229 .2±1468.64 354 7 .24±2689. 9 2337.17±2699.9 

' (148 .4-7923) (241 .5-4904) (1865.1-8000) (118.3-8000) 

•pre-treatment milk volume 

Table 8 
COMPARISON OF THE DIFFERENT GROUPS IN TERMS 

OF SERUM PROLACTIN LEVEL (mlU/L) ON DAY 7 

DISCUSSION 

Premature birth accounts tor 
6-15% of the total live births.'.9 t ·. 
tion of what to feed these bab1e~ o . 
always raised .. Everyone agrfs .. 
breast milk from a mother whq 
ered prematurely is the most ~ui 
because of its higher protein arjd 
trolyte contents. Mothers with Ip 
ture infants, despite being highly . 
vated have difficulty establishlng . 
tation because of absent stimul · 
from lack of mother-infant contacL 
add to this difficulty, it takes 3-4 
postpartum for the establishment 
adequate milk supply. 18 These p 
increase maternal fatigue and : 

P value 

0.65 

0.012 

0.113 

resulting to cessatioii of · 
tation . Therefore, mo . 
must rely on breast milk. 
pression until their inf an~ 
able to suckle directly. 
production often faltets' 
mothers of premature ·' 

I . 

sick infants when la~ta · ·· 
maintained solely ori mill: .. 
pression. Hence, an 
medications have been 
to enhance milk produc · 
mothers desirous oflac 
who are experiencing · 
culty in establis~ing 
maintaining milk proo .· 

Comparison groups Prolactin concentration (mlU/L) day 14 
(x±SD) 

P value* The data presented in 
study demonstrates a si · 
cant increasing trend ~· 

volume of milk on day f 
day 14 in the domperi 
metoclopramide and 

Domperidone vs malunggay 5235±1672.69 vs 2088±2175.31 
Malunggay vs metoclopramide 2088±2175.3 vs 4109±2449.02 
Domperidone vs control 5235±1672.69 vs 2812±1967.96 
Metoclopramide vs; control 4109±2449.0 vs 2812.34±1967.96 
Malunggay vs control 2088±2175.3 vs 

.. 
2812 .34±1967.96 

Domperidone vs ~etoclopramide 5235±1672.69 vs 4109±2449.02 

• two tailed t-test i 
' 

Table 9 
CORRELATIO VALUES BETWEEN VOLUME OF MILK AND PROLACTIN 

LEVELS FROM DAY 3 TO DAY 14 

Correlation values• Interpretation 

Oomperidone grou 0.07 Direct poor corrrelation 
-0.21 Inverse fair correlation 

-0.35 lnver~e Tellr vorrc1a11on 

Control group 0.22 Direct fair corrleation 

• pearson correlati n analysis 

\.iJ/. 51 No . 2 April- une 2002 

... ~---- -

<0.001 

<0.001 

0.0023 

0.057 

0.357 (NS) 
gay capsule group (Ta .. 
and 5). This result was 
demonstrated in the 

studies cited. There is a signi 
increase in the prolactin level on 

for the domperidone and metocl . 
mide group while malunggay 
did not show a significant increase 
ble 7). The increase in the vol 
bt'en!:t milk did not corres:oond ~ 
increase in prolactin on day 3, 7 and 
A study by Bohnet and Kato like · 
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flactation remains 
sible that the num­
tors is the control­

ount of breast milk 
·... the am unt of prolactin in 
:1n. More re eptors may result 
')hanadequ· te milk production 
> · presenc of lower prolactin 

·es don in 1988 sbowed 
prolacti~ levels of multi pa­
n tend t<\ be slightly lower 

us n~others in the first 
· ~;~verthe v~lume of their milk 

. nificantd higher. They 
. this to the \number of pro lac­

. .. in their[mammary gland. 3 

,. ; ~ge of 35, ~rolactin receptors 

,_ ,. ammary jgland was less 
r.:· ·' to stimulatj on. 3 This could be 

.. , ~,. why thre women >35 years 
''Ja prolactin vel >800 mIU/L 
.. ,, , increase n the amount of 

'.~ l patien each in the dom­
·.: ~1 malungga) and in the control 
;:.:'Results obta ned in this study 
; ~!so signify !that success fu I 
• · results frona a complex inter-

. I 
.. several honnpnes . ~ 

. • ';;_ l 

•nonrestrictiog circumstance 
successful lactation. 16 

,, , ting women have high;er nu­
·: 'requirements. Restricti : g ca­

: e during lactation pri aril y 
.. ' milk quality rather tha milk 
· ,Volume of milk is prin ipal­
.. ttd when undernutritio 1s in 

stage. "·16 Breast size does 
to be related to the milk 

CONCLUSION 

Domperidone, metoclopramide 
and malunggay capsules show prom­
ising roles for mothers with lactation­
al insufficiency. Among the 3 treat­
ment groups domperidone was the 
most efficacious galactogugue fol­
l owed by metoclopramide and 
malunggay. However, the sample size 
was not large enough to make a de­
finitive conclusion as to which of the 
3 agents was definitely more effica­
cious. Although, all three are compar­
atively safe drugs with no direct ad­
verse events resulting from their in­
take, close monitoring of the mother 
and infant using these drugs for lac­
tational insufficiency is prudent. Se­
rum prolactin level is not a determi­
nant of success in breast feeding. 
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