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Abstract

AIM: Many defense factors of the mother’s colostrum or
milk protect infants from intestinal, respiratory and systemic
infections. In the present study, we investigated the effect
of colostrum and mature human milk on E. histolytica
parasites in vitro.

METHODS: Samples of human milk were collected from 5
healthy lactating mothers. The medium with human milk at
concentrations of 2%, 5% and 10% was obtained.

RESULTS: The lethal effect of E. histolytica on the medium
supplemented with different concentrations of both colostrum
and mature human milk was significant during the first
30 min. We also detected that the results of colostrum and
mature human milk were similar. No statistically significant
differences were found between same concentrations of
colostrum and mature human milk at the same times.

CONCLUSION: Colostrum and mature human milk have
significant lethal effect on E. histolytica and protect against
its infection in breast fed children.
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INTRODUCTION

Entamoeba histolytica has aworldwide distribution with ahigh
prevalencein areas with poor hygiene, overcrowding, and low
socioeconomic conditions. When ingested, cyst passes through
the stomach and excyst in the distal part of the small intestine
and colon. E. histolytica generally lives in the lumen of the
large intestine of man. The emerging trophozoiteslive in the
lumen of the bowel close to the mucosa, where they feed by
phagocytosis on particulate matter and bacteria and by
pinocytosis on liquid nutrients. As such, they may invade the
gut wall and produce ulceration and subsequent dysentery. The
parasite may be transported by the blood to extraintestinal
locations, such astheliver, lungs, and brain®3,

The role of breast milk ingestion in passive and active
protection of infantsis very important. Some reports showed
that the incidence of intestinal and systemic E. histolytica
infections was decreased in human breast milk fed infants.

This protective effect has been attributed to the anti-infective
and anti-inflammatory properties of human breast milk!**!,
The aim of the present study wasto investigate the effects
of colostrum and mature human milk on E. histolytica. Human
colostrum or mature milk, if effectivein producing lethal effect
on E. histolytica, could be useful in preventing infections
caused by infected water and food in breast-fed children.

MATERIALS AND METHODS

E. histolytica fresh clinical isolate was obtained from a patient
with acute amebiasis. The isolate was cultivated in Robinson
mediume.,

Fresh human milk was collected from 5 healthy lactating
motherswith no clinical evidence of infection or inflammation,
who voluntarily donated up to 10 mL of milk and colostrum
samples, with their informed consent, by breast pump (Ameda
Egnell SMB Pump, Switzerland), in Ege University Hospital,
Izmir, Turkey. None of these mothers received hormones or
antibiotics during the postpartum period. Col ostrum and mature
human milk were obtained during the first 3 d of lactation and
the 3wk of lactation, respectively. All sampleswere collected
from mothers between 9 and 12 a.m., just before they began to
nurse their babies. The colostrum and mature human milk
samples were rapidly centrifuged for 15 min at 1 000 g. The
fresh clear middle layer was collected and immediately frozen
(-70 °C) until the study!™.

Culture methods and evaluation of amoeba-cidal activity
Thetrophozoites were adapted by three successive subcultures
at 3620.5 C. At the end of the period amoebae reached
logarithmic growth phase. Trophozoites were chilled for
10 minin an ice water bath, then vigorously shaken to detach
amoebae adherent to the walls of the tube. The culture tubes
were centrifuged for 2 min (500 r/min) and supernatant was
discarded. Once their content was homogenized by repeated
inversion. They were counted with ahaemocytometer and then
20x10* amoebae/mL were transferred to fresh medium. Five
tubesincluding 5 mL medium were prepared for each group.
Then, colostrum and mature human milk were added in
medium at different concentrations (2%, 5% and 10%). Tubes
were incubated at 36+0.5 °C for 30, 60, 120, 180 and 240 min
respectively. At the end of incubation, only motile parasites
were counted with a haemocytometer®. All experimentswere
donein triplicate and repeated at least twice.

Statistical analysis

All valueswere given as meantSD. To determinethe Satistical
significance of the difference between study groups, we used
nonparametric tests, Kruskal-Wallis analysis of variance and
Mann-Whitney test. P value less than 0.05 was considered
significant.

RESULTS

Inthe study, we analyzed thelethal effect of colostrum and mature
human milk at three different concentrations on E. histolytica.
The number of living parasite was recorded at the different
incubation periods. The results of this experiment showed that
the best lethal effect (50% killing) was obtained from all samples
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during the first 30 min exposure. We have a so observed that
there was no living parasite at the end of 12 h incubation.

A significant lethal effect of different concentrations of
colostrum on E. histolytica was observed during 30 min and
180 min exposure (P<0.001) (Figure 1). However, no satistically
significant differences were shown between them (P>0.05).

When the lethal effect of mature human milk at different
concentrations on E. histolytica was compared with each
other, the difference was statistically significant during 30 min
and 180 min exposure (P<0.001) (Figure 2). There was no
statistically significant difference between 30 and 180 min
exposure (P>0.005).

The results of colostrum and mature human milk were
similar. Colostrum did not prove to be very superior to mature
human milk. No statistically significant differenceswere found
between same concentrations of colostrum and mature human
milk at 30, 60, 120, 180, and 240 min exposure.
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Figure 1 Lethal effect of colostrum at various concentrations
on E. histolytica.
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Figure 2 Lethal effect of mature human milk at various con-
centrations on E. histolytica.

DISCUSSION

Colostrum and mature human milk may play a protective
role in breast-fed children exposed to some parasites (such as
G. intestinalis). Both contain considerable amounts of
immunglobulins, mainly the secretory immunglobulin A (sIgA)
typethat may play arolein such protection. It has been shown
that such immunglobulins have antibody specificities, which
reflect antigenic stimuli in the intestinal tract!®9,

The demonstration of antibodiesin breast milk may have
epidemiological significancein population studies. Antibodies
of the IgA class were found in serum and colostrum of
parturient women in an endemic area of amebiasig'. Grundy
et al'¥ demonstrated sIgA antibodiesto E. histolyticain milk
(31%) and serum (14%) of mothersliving in Kenya. They
suggested that serum antibodies indicated past or present
invasive amoebasis, milk antibodieswere morelikely to present
intestinal infection in endemic areas. Anti-Eh slgA antibody
titers were significantly increased in colostrum samples of
mothers of newborn children with diarrhea®®. The infants,

mostly uninfected, were found to have E. histolytica cystsin
small numbers (2/1 200 samples), despite the high prevalence
of E. histolytica in their motherd®4.

Human milk cells (macrophages, lymphocytes, neutrophils)
and antibodies could protect intestinal mucosa, remain active
in the neonatal intestine and possibly migrate to other tissues®.
Colostral macrophages might be cytotoxic to trophozoites of
E. histolytica. This has been shown by direct microscopy!™. It
was proposed that colostral macrophages might interrupt
colonization and subsequent invasion in infants who were
breast-fed. Although there are many epidemiological studies
in endemic areas, studies about colostrum and mature human
milk in vitro are limited. Gillin et al reported that 90% of
E. histolytica were killed in approximally 3 h with 1% milk.
But we could not find any publications containing colostrum
and mature human milk together in vitro. We established that
E. histolytica was killed by exposure to colostrum and mature
human milk in vitro. IgA and lactoferrin amountsin colostrum
were richer than mature human milk. However, we obtained
similar resultsfrom both of them. Fifty percent of E. histolytica
were killed by al dilutions of both secretions during 230 min
exposure. Thus, thelethal effect did not depend on the amounts
of various protectable milk components. Similarly, some
studies showed that the lethal effect of sIgA on some parasites
did not depend on the amount of sIgA.

In this study, we showed that colostrum and mature human
milk had direct lethal effect on E. histolyticain vitro. Therefore,
when trophozoites that emerge from cystsin the small intestine
are exposed to colostrum and mature human milk, they may
be killed. Thus, breast fed children have a lower rate of
amebiasis than nonbreast fed children.
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