
'/ ' 

\ 

f 
[.< 
I 

' '.. · 

. 
r~-,. 

A Randomized, Double-Blinded Parallel-Controlled Clinical Trial 
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Abstract 

Malunggay (Moringa .oleifera) leaves have long been used in ihe Philippines as c · 
galactogogue. A controlled, randomized, doublerblind study was done to determine the o-ptimum 
da:;e ~f Nata:,O,c capsules consisting of 250 mg of dried malunggay lea11es. These capsules were 
gi,ven t,1 60 nu,rsing Filipino mothers for 2 months .in an attempt to increase the arr.ount of breast 
':"'.ilk. 

Sixty Filipino 'fTWthers and their ·newborns were randoml:j assigned to four trial grou,ps. 
·, 

Within a two-month trial period, group A mothers were gi.ven oneNatalac capsule OD, group B 

mothers were gi.ven one Natalac capsule BID, group C mf'Jthers were g;i,ven rm,e placebo capml.? 
OD, whiie group D m,others were gi.ven one placebo capsule BID. Increases . in both length and 

weight Wf'T"e obtained every two 11Jeeks end compared. An increase of twenty-jive percent in length 

a"" ti weight of the newborns were cbtained every two w~eks q,nd wmparnons a:mvnK the fottr)'rial . 
groups were done. · 

jf~' . .. . . · 

The sti!.dy found signtticant increases i-n the weight and !.ength for both OD and BID 
Naiaiac treatment group~. Additional findings showed that BID Natalac significantly improved 
lactation over OD Nataiac group and OD and BID placebo within a study period of eight weeks. 

Introduction Breast milk contains the right amount · 
of fatty acids, lactose, watu and amine acids 
for human digestion, brain de·,relopment and 
growth (Advincula-Diaz et al 1997). · 

·' 

B:::-east-f e~ding is the best way to feed a 
newborn (Del Mundo 1990). It is highly recom­
mended by the World Health Organization and 
the United Nations Intematioual . Children's 
Educational Fund for infants until 6 months. · Despite many programsf that promote . ! 

breast-feeding, most in ants are given , 
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complepentary and we~ning food before the 
third mJnth. Even as much as 75% ofinfants are 
introduced to weaning food as eariy as the 
second month (Yambao et al 1995). Insufficient 
milk and work are the primary reasons for 
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temtlnating breast-feeding within the first six 
months (Uarito et al 1991; Mukasa 1992; 

· Yambao et al 1995). Mothers feel their infants 
need more food and nutrients under the 
perception that they produ~e very little. milk 
VISness and Kennedy (1997) cite that while full­
time work has no effect on in:.tiating ·breast­
feeding, it has significant effects on its duration. 

Malunggay (Moringa oleifera} leaves 
have long been used in the Philippines as a 
galactogogue. So far, no adverse effects have 
been documented i!l huma!ls. Encaps'..!lated 
malunggayleaves, in the form ;:>fNa1:2Jac, have · 
been shown_ i:o effectivelv incre~e serum 

I 

prolactin of mothers and percent weight gain 
of infants (Almirante and Lim, 1996) . \·\'hile 
Natalar: improves lactati0n, its mechanism of 
action and most effective dosage has yet to be 
determined. 

Increases in length and weight ·are 
ai:.tributer! to i:he adequacy of the ntwborn's 
nutritioi: within the first six months. Only 
after the first six months do genetic factors 
which determine ultima.te height bi:gin to 
exe1 t tl::.:.:11 ' effect ( CMD'i 1997). In this 
clinical trial, infants will be fed soielv breast 
milk. Thus, increases in both length ·· a.."l:d 
weight may reflect the amount of breast milk 
the infant receives. 

Improvir.g lact~tio:J. means more 
available appropriate nutrition for ~nfants. 
This eliminates the need for milk 
supplements. 

Fewer hospital admissions, cases of ear 
infection, diarrhea, rash and allergies have 
been observed in breast-fed babies (Duncan 
et al 1993). Improved health and decreased 
morbidity of the newborn would benefit both 
mother and baby, in light of the increasing 
cost of health care (Advincula-Diaz et al 
1997). 
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This study aims to detemiine the 
effective dosage of encapsulated malu11ggay 
leaves. The weight gain and length increase of , 
infants breast-fed by mothe::::-s taki°µg Natalac 
OD and BID, arid placebos :will be con).pared. 

Methodology 
This was a parallel controlled clinical 

tr.al of the effective dosage of Natalac, a 250-
mg preparation of malunggay leaves, as a 
galacto.gogue from June 2000 to J anµary 2001. 
Respondents from the UERMMMC, Sabater 
Hospital, De Los Santos Medical Center;· and 
other hospitals were recruited. 

Using the SchJ~sselrn. ui's method, a 
total of 60 Filipino women and their newhoms 
were recruited under several selection 
criteria. These were 1) " that the mothers 
agreed not to feed their infants any milk 
fommla for 2 months starting from date of 
birth; 2)" that the infants would not be' given 
solid or semi-solid food for the du.ration of the 
study; 3) thci.t L11e infants were healthy, 38-42 
weeks AOG, weighed 2500-5000 gr.:.m.s, and 
not suffering from any illness at birth; -1~ t..1iat 
t..'i.e mothers were ilO_t suffering from any 
illness (i.e. tQxemia, hyperthyroidism, 
diabetes) during gestation and with.in the 
duration of the studv; 5) that the mothers 
were nonsmokers and non-alchoholic.5; and 
6) that the mothers did not take any 
medications during gestation that could affect 
fetal growth and dcv~lopment. 

The mothers were instructed not to 
feed their .iruau:t.s · any milk _ formula, ·semi­
solid, and solid food during the triaL Their 
compliance to the regimen was evaluated 
during each follow-up through a 
questionnaire. 

The doctor and students who took 
measurements were blinded as to the contents 
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of the capsules for each trial group, and as to 
which trial group the respondents belonged. 
Procedures for obtaining measurements were 
standardized and measuring instruments were 
calibrated at each session. 

Results of the study were subjected to 
statistical tests to determine significance. A 
twenty-five percent increase in length and 
weiJht were considered significant as indirect 

0 

measures of increased milk production. The 
Wilcoxon Rank Sum Test and the Kruskall­
\ fallis Test were then used in comparing the 
significance of the results. 

:.. Rasults 
Table 1. des\.'.ribes the sample population 

based on tl.?. parir/, manner of ··_delivery, 
educational att-Unment, age, employment status, 

Tabie 1.Demographicc!laracterlstics ofthe sar11plcpcpu•11tion 

Cnaracteristic Count(%) ------------
Parity Primipdra 30 (50%) 

Multipara 30(50%) 

'·1annerofD~----- NSD 41 (68%) 

cs ig(32%i 

College Graduate 36(60%) Educational Attainment otM.o~t:.:.:he::..r ----==.z.:.::.;.::.::.:;.;:.:;:.. __ -"-'-'~ 

. Hign school graduate 20(3.00. 

Elementa~ 2(.00, 

NA 2(3%) 

!•ge cf Mother 19-24 19(32%) 

25-30 24(4C%) 

31-~7 13(22%) 

38-43 4(7%) 

Employment Status of Mother Working 25(42%) 

Unemployed 35(58%). 

_ 11istory nf Breastfoeding Yes 25(42%) 

No 3fil8%) 

Average Monthly fami!y Income PS0-550 24(40%) 

P600-1000 17(23%) 

NA 19(32%) 

Vitamin Intake of Mother Yes .48(80%) 

No 8(13%) 

Antibiotics 4(7%) 

history of breastfeeding, average monthly 
income and \itarnin suppler!lc:;nt intake of 
mothers. The median age of the sample 
population is 27 years old and the mode is 33 
years old. Majority of the respondents had 
normal spontaneous delivery, were college 
graduates, u:Jemployed, without history of 
breastfeeding, have average monthly incomes 
bel0w P600 and are taking vitamin supplements. 

The four study groups ::ire compared 
according to average monthly income of the 
family in Table 2. 

In all study groups, the percentage of 
families with a monthly income of P600 to 
PlOOO was lower than those of mothers with 
lower than P50-P550. 

Table 2. Comparison ofieatment GroupsAccor.jing to Average 
Monthlyfamilylncome 

----=-Treatment Average Monthly Farr.Hy Income 

PS0-550 P600-1000 NA 

ODNatc;lac Row% 44.4 . 38.9 16.7 

BIDN2tald~ Rllw% 35.7 21 .4 42.9 

GO Placebo ,.Row% 38.5 l.J.l ........ ~ 
38.~ 

B1DPla•ebo Row% 40.0 7.6.7 33.3 

Table 3 shows mean percent weight 
gain of infants in the OD groups. This table 
shows t.11at t11e percent we.ight gain from birth 
until 8 weeks is larger in patients' whose 
mothers are taking Natalac, wi.th the biggest 
difference between treatment and placebo at 
8th week. Wilcoxon Rank Sun Test Comparing 
OD Placebo and OD Natalac Groups revealed 
that the percent weight gain of patients 
receiving OD dose of Na~1ac are significantly 
greater thaq:placebo from 6 to 8 weeks. 

·' 

Table 3. Yki;JM rnea;1 percentage of infants who are in the OD Groups 
Treatment Placebo Difference Wilcoxon 

Birthto2Weeks 20.20 19.46 0.74 µ-120,cv-75,NS 
Birthto4Weeks 51.29 42.83 8.46 11-80,cv-50,NS 
Birthto6Weeks 91.01 65.61 25.40 µ-37,cv-77,S 
Birthto8Weeks 134.95 93.50 41.80 µ=30,cv=31,S 
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Table 4 shows that the percent length 
inc-ease in the OD groups of infants in the 
Treatment Group is bigger than that in the 
Placebo Group. Wilcoxon Rank Sum Test 
showed no significant difference between the 
Treatment and the Placebo Gro1.Jp, receiving 
OD dosages, except in the 2nd week. 

Table 4. Mean percent length increase of infants who are in tlae 
OD Groups 

Treatment Placebo Difference Wilcoxon 
Birth tc 2 Weeks 3.24 2.65 0.59 µ=7 4, cv=75,S 
Birth to 4Weeks 6.49 ti.07 0.42 µ=55, cv:;::50,NS 
Birth to 6 Weeks i0.06 8.90 1. i5 µ=-=40, cv=34,NS 
Birth to 8 Weeks - 12.38 11.95 0.43 p=44.5,cv:;::31,NS 

Table 5 shows that the meari percent 
~veight gain c f infants in the BID Groups is 
greater in the Treatment than in the Placebo 
Group. The BID Natafac Group is significantly 
higher than the BID Placeb'--' Group based on 
the 'Wilcoxon Rank Sum Test. 

-----------------~-~ -Table S. Mean percent weight gain ofinfants w:io are inlhe SIO groui;s. 
Treatment Placebo Difference Wilcoxon 

·---,-----
Birthto2Wceks 27.35 18.35 9.0 w~7!!,cv=56,NS 

Birthto4Weeks - 72.22 44.5C 27.62 µ=47,c~=61,S 
1ilrtfit06W~ 120.94 i5.36 
B:~h108Weeks 156.46 110.41 

45.58 
46.05 

p=40,.:v=51,~ 

p=30, t=47,S ---------------
Table 6 shows that among the BID 

groups, the percent length increase cf .infants 
in the Treatment Group is larger than that in 
the Placebo Group. Wilcoxon Ran~ Sum Test 
shows that the BID Natabc is statistically 
h igher than BID Placebo in all four 
measure men ts. 

Tab!e 6. Mean percent length inmase of infants who are in 
the BID groups 

Treatment Placebo Difference Wilcoxon 
Birth to 2 Weeks 3.24 2.65 0.59 p=74,cv=75,S 
Birth to4 Weeks 6.49 6.07 0.42 µ=55, cv=50,NS 
Birth to 6 Weeks 10.06 8.90 1.15 µ=40, cv=34,NS 
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Table 7 compares the differences 
between the Tn~atment and· Placebo Groups 
in the different ·dosage regimens. Treatment 
and Placebo Groups in the different dosage 
regimens. 

The results · of the Kruskal-Wallis Test 
comparing the four study groups based on 
pe:cent weight gain and length increase are 
presented in Table 8. 

Tc:ble 7a. Mean percent weight gain diri!rence between treatment. 
and placebo groups 

OD BID Difference 
Birth to i Weeks 0.74 9.0 S.26 
B!rth to 1 Weeks 8.46 27.62 19.16 -----
Birth to 6 Weeks 25.40 4~ ~.s 20.18 -----
Birth to 8 Weeks 41.80 46.05, 4.25 

·.-~ 

Table 71J. Mean percent length increase between trl!atment 
and placr:bo gri>ups 

OD 
Birth to 2 Weeks 0.59 
Birthto4Weeks 0.42 
Birthti>oWeeks t~5 

Birth to 8 Weeks 0.43 

BID Difference 
·---'---

0.83 0.24 
3.211 2.78 
6.21 S.06 
8.25 7.82 

Table Ba shows that the percent weight 
gain from birth to 2 weeks of the four 
treatment groups were similar, whiie the rest 
was statistically signiEcant at 95% level of 
confidence. 

Percent length increases of the four 
study groups are significantly varied at 95% 
1i::vel of confidence, as shown by Table 8b, 
from 2 weeks to R weeks. 

Table Ba. Kruskul-Wallis Test of percent weight gain, andlePgth 
i;m11ase ofthe four Treatment Grou?s 

pvalue* 
Birth to 2 Weeks 0.599 
Birth to4 Weeks 0.042 
Birth to 6 Weeks 0.028 
Birth to 8 Weeks 0.071 
'The null hypothesis that the four study groups are equal, is rejected if the p value is less than 0.05. 

I 
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Table Bb. Kruskall·WallisTestoflengthincrease 
of the four Treatment Gi oups 

Birth to 2 W~eks 
aGht04Weeks 
Birtnto6Weeks 
Birth to8 Weeks 

pvalue* 
0.003 
0.000 
o.coo 
0.000 

;The null hypothesis that the four study groups are equal, is rejected if the v value is less than0.05. 

Discussion 
The study population has a small 

s£l.mple 5ize (Appendix A) that does not result 
in a normal frequency distribution; Lenee, 
non-parametric tests, such as Kruskall-Wallis 
and ·wikoxon Rank Sum Test were used. 
Comparability of the four study groups were 
dPtermi11ed an<l are presented inAppendixB. 

In one month, the average weight 
incrt..:.se in the OD Natalac Group is 59.29%, 
while thatin BID is 72.2~9{,. 

Kruskall-Waliis Test \Vas used to analyze 
if rhe foll.:- study groups have the cyuivalen i. 
percent weight increase and length ga~n. Since 
the study group~ were found to be unequal at 
?5% ievel of significance, we must see which 

Table ~a. Wilc0<on rank sum test of percenr wciq:u !!~in 
Treatment Birth to 2 wks Biith to 4 wks airth to 5 wks Birth to 8 wi<s 
A&8 µ=99 µ=67 µ=58 µ=59 

CV:-:82 CV=66 CV=51 CV=42 
NS NS NS NS 

A&C µ=99 µ=67 µ-=58 µ=59 
CV=75 CV=50 CV=37 CV=31 

NS NS Significar.t Significant 
A&D µ=122 µ=83 µ=65 .5 µ=43 

CV=ll8 Cl/ -=z 66 CV=Sl (11-10 '-.,,v 

NS ilS NS NS 
B&C µ=?LS µ=34 µ=25 µ=28 

CV=56 CV=46 CV=37 CV=37 
N5 Significant Significant Significant 

. 1,0 µ=73 µ=47 µ=lO µ=:30 
CV=66 CV=61 CV=51 CV=47 

NS Significant Significant Significant 
C&D µ =87.5 µ=81 µ= :il µ=44 

CV=61 CV=46 CV=37 CV-34 
__ NS NS NS NS 
'µis the Wilcoxon Rank ll!lue and is SIGNIFICANT if it is less than or equal to the critical value (CV)· 
(\listh . . I I ' · e muca va uesat alphd =0.05 of the Wilcoxon Rank 5umT est; NS means non-significant. 

study group results in the highest percent 
increase in weight and length of infants. 

'\' ilcoxon Rank Sum Test alloKs 
comparison of study groups, n,-o at a time . 
Using this statistical test we can detennine. if 
OD Natalac or BID Natalac results in higher 
percent length ir..crease or weight gain. 

Table 9a shows that at 4 ,,·eeks. percent 
weight gain is significantly higher in Group B 
(BID . Natalac) than both Groups C and D 
(placebo groups) from birth to four ,,·eeks, to six 
weeks, aEd to eight weelr..s. This table also 5~ows 
that in compaiing percent weight gain. Group 
BID Nata!ac is not significantly higher man OD 
Na~alac, BID placebo is not significantly higher 
than GD placebo, and OD Na(:ilac rnaY be 
significantly better than OD placebo. 

Table 9b shov,rs the result of the 
Wi!cmrnn Rank Sum Test comparing the study 
groups in terms of percent length incre2.Se of 
infa11ts. Based on increasing length. OD 
Natala..: i~ not better than OD Placr::b(""J but is 
sig~ificantly better than BU? .. p,laceb•J: BIL 

Table <;b. Wil.:oxon rank sum test of pt!rC'!nt length incr e;ise -----
Treatment Birthto2wks Bi:thto 1+wks Birthto6wk.s dir;:hto8wk5 
A&B µ=92 .5 µ=57 .5 µ=30.5 µ=12 

CV:.:82 C'J~66 CV=47 CV=·t2 
NS ~ignificant Significarit Significant 

A&C µ=74 µ=55 11=40.5 µ=44 .5 
CV=75 CV=50 CV=34 CV=3' 

Significant NS NS NS 
A&D ~=59.5 µ=35 µ = 40.5 µ=44.5 

CV=e~ CV=66 CV=47 CV=38 
Significant Significdnt Significant Significant 

B&C µ=40 µ=29 µ=10.5 µ = 11 .5 
CV-:::56 CV=46 CV=37 CV=37 

Significant Significant Significant Significant 
-· ;< 

µ=39 µ=32 µ=1 µ=2 B&D .; 
.'--~--''---~~~---'-~~~~-=----~~--'-~ - CV=/2 CV=61 CV=51 CV=47 

Significant Significant Significant Significant 
C&D µ=69 µ=124 µ= 115 µ=80 .5 

CV=61 CV=46 CV=37 CV::34 
NS NS NS NS 

'µis the Wilcoxon Rank 'alue and is SIGNIFICANT if it is less than or equal to the cmical value (CV); 

CV is the critical values at alpha= 0.05 of the Wilcoxon Rank Sum Test; NS means nr! r.-significant. 

·-·----·-----
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Natalac is significantly better than OD 
Natalac, OD Placebo, and BID Placebo 
Groups; while BID Placebo is not better than 
00Placebo. 

Stratifying our data basec! on average 
monthly income, (Appendix C) we found out· 
that the effectiveness of BID Natalac in 
increasing weigh t and length of infants is 
better appreciated among those who have 6UO 
to 1000 pesos average monthly income than 
those ·with less tha11 600 pesos monthly 
income. E1:en with data stratification, BID 
dos-:: of Na tal2c is still the dosage that resu!ted 
in better percent weight gain ar.d length. 

Conclusion 
Natalac OD significar.tlj' irl('.::-ea~ed 

length and weight over an OD placebo. BID 
Natalac significantly increased length and 
we!ght over a BID placebo. The BID Natalac 
significantly increased length and weight over 
OD Natalac. Thus, 250-mg malunggay leaves, 
in The form of Natalac, given twice a day 
.:.:gnificantly i.mrroved lactation over Natalac 
given once a d:iy. 

Limitations of the Study 
The m~thers' diet .vrithin the duration 

of the trial should have been controlled. 
Given the economic limit::i.tions of the 
majority of the respondents, a diet plan wa<> 
not practical. 

Prolactin as:;ays may have been used as 
direct measures of improvement in lactation. 
Due to financial constraints, expensive assays 
were far beyond the reach of this study. 
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Appendices 
Appendix A 

Sample Size Computation 

Schlesselman's Equation: 

n= 2(za+b) 2 (SD) 2 

E2 

A study conducted by Almirante and 
Lim on the effectiveness of Moringa as a 
galc>ctagogue shovved that twice daily dosing 
of250 mg capsules ofNatalac resulted in 31 % 
increase in weight of infants in one month 
with a standard deviaton of 22. 76. This study 
considered a 25% increase in weight in both 
OD and PTD do.00:7ge cf Natalac in 4 weeks 
using 95 % level of~ignificance and power of 
80. . 

n = 2(2.48) 2 (22.75) 2 

(25) 2 

n= 10.20 

To allow for noncompliance of 
patients to treatment regimen, incidence of 
sickness of the infant or mother during the 
study, or failure to follow-up, we increased the . 
sample size to 20 in e:ich of the four study 
groups, for a total of80 patients. 

n=20 
N=80 

AppendixB 
Tables comparing the 

demographic characteristics 
of the four study groUFS 

Table 1. Corr.pariscn of treatmtnt groups according l> parity 
Treatment Parity 

Group Primipara 

OV Nata lac Row% 50.0 

BIDNatalac Row% 57.1 
.~~~-~~~~~-

OD Placebo Rew% 38.5 
BID Placebo Row% 53.3 

Multi para 

50.0 

42.9 -
61.5 
46.7 
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