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Mother’s milk and hydrogen peroxide
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H,0, levels in mothes milk were measured at different times of postparperiods after birth as well as after
different times of storage at freezing temperatufée luminol HO, dependent chemiluminesence at pH =
9.8 technique was used. Maximum levels gDHwere found in the first week of the postpartumiqubr
(24.992 + 0.168 pM). The levels of,®, decreased significantly°€0.05) in the second week (20.4 + 0.169
HM), while a significant<0.01) decrease in the level 0§® occured in the third week after birth (15.783 +
0.782) uM. The levels of 4D, fell sharply in the fourth week of lactation 1B.+ 0.27 uM) with a significant
difference relative to the first weeR €0.001). The stability of the 4@, levels remained constant, at least for
a period of one month, with storage at freezinigtpdor all groups P>0.05).
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Introduction

milk samples by manual expression or by using eadtr

Mothers milk is an established and healthy food source pfimp. Ethical consent was obtained from the loceha

energy, proteins, vitamins and minerals. In additio its
value as a nutrient source, interest has arise¢heirability
of milk to kill bacteria, viruses, fungi and in itgnti-

Ethical committee for all parts of the study. Eadbjsct
gave written consent after a full explanation dfe fpro-
cedures. The women were selected while attendofdld:

amoebic properties’ Several milk proteins have anti-hood clinic with their neonate for routine medieatami-

microbial activity, for example, immunoglobulinseapro-
tective proteins that are important in the transfepassive
immunity from the mother to the neonate which agg

nation - theirs ages were between (20-35) yeargaridus

postpartum (PP) periods. The women were apparently
healthy, non smokers and not taking any medication.

the new-borns immune system and other metabolie piWomen with mastitis or other illness were excludienn
cesse$® The natural defense mechanism of immunahe study. The samples were divided into four pspul5

globulins are found in high concentrations in ctilas, the
first milk, and low concentrations in milk thereaft In
addition to the immunoglobulins, other proteins rfduin
milk are thought to have anti-microbial activitfesThe
antibacterial effect of milk proteins is generathediated
by the reaction of hydrogen peroxide,®,), which is
thought to be a major antibacterial substahdeacto-

samples each. Milk samples were collected accgrtbn
the time of (PP) lactating periods:

(i) From birth-7 days (first week collection, gm#)

(ii) From 8-14 days (second week collection group-B
(iiif) From 15-21 days (third week collection gre@)

(iv) from 22-30 days (forth week collection group-D

The samples were placed in sterile plastic tubestiamd-

peroxidase, a known milk peroxidase, when combimed ported to the laboratory and kept on ice priorralgsis or
gether withH,0, and iodide, produce a potent anti-bacteri&lept in the freezer.

system known as the Lactoperoxidase sySt&m.

The aims of the study

The first aim was to evaluate the levellgP, in mother’s
milk in different postpartum periods. Many workimgo-
thers save their milk to be given later to theibiba, but
stored milk cannot be preserved in a hot climatecamal
temperatures or in the refrigerator as this magwalfer-
mentation. Therefore, the second aim was to e\alilet
stability level of hydrogen peroxide during periodbien
frozen.

Methods and material
Methods
Sixty lactating mothers voluntarily donateceith breast

Each set of milk samples were collected in 201 m
EDTA solution. De-fatted milk samples were obtairgd
dividing whole milk samples into smaller portionsada
centrifuging them twice at alternate rates of 5Ciwd
3000g at room temperature for 15 minutes, and ctitig
the aqueous phase of the milk each time by casefpi-
ration with a thin needle through the surface fatel.
During centrifugation, the milk separates into ¢itayers,
i.e. a cell pellet, a middle aqueous layer and jpeu fat
layer.
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The aqueous layer was collected each time and medes Table 1. The concentration levels of,8, (M) in milk
immediately or stored at freezing point. Priortésting  Samples as a function of time (weeks) of puetum
for the level of HO, the frozen de-fatted milk samples (PP) periods and at several weeks of storage ezifrg

were left for about 1 hour at room temperature. temperature.

. H,O, concentration (uM )
Materials and reagents Fresh One Two Four

Wethus(;a? a stimplte Iﬁlmi?ol—?e%adgnt chtimilum!rkes?ncgample after  Milk week week week
method to estimate the level o in mothers milk a .
different stages after birthi** The luminol dependent PP periods  Control - storage storage storage
chemiluminesence is a sensitive indicator of frsdiqals (V,Veek)
and suitable for detection of traces ofQd The HO./ First W_eek 24.992 24.467 24.149 23.729
OH — luminol system can be used to measure thé tot§°/ection +0.168  +0243 20184  £0.197
H,O, capacity of the milR?2° gg(’)?]g‘

Luminol reagent was obtained from Si [
company. Al otr?er reagents were purchasselgr?rinf r:/(:::i]é)cus _ 20.400 19.440 18.361 18.383
sources. Luminol was dissolved in dimethyisulpldexi collection *0.169 *0.925 *0.105 *0.276
(DMSO) to give a concentration of 0.01 Molar agack GrF’Up B
solution. Since luminol works optimally at alkatipH a ~ Thirdweek  15.783  14.483 14.333 14.456
few drops of NaOH were added to luminol stock teega  collection $0.782  £0.252 $0.227 +0.330
solution of pH=9.8%% Group C

The light emission was initiated by injectiohone ml  Fourth week  08.75 08.373 08.033 07.980
of luminol-NaOH stock solution (pH9.8) into a cuiet collection +0.270 +0.274 +0.281 +0.300
vessel located in front of the photomultiplier tubmn-  Group D
taining 10Qul of de-fatted milk sample or J@, at diffe-
rent concentrations in puM. The cuvettes were ptetec Significance was found between groups at diffetienés
from direct light in light-tight surroundings; msure- of postpartum periods of extracting the milk saragtem
ments were conducted by an ultra sensitive phooom-  the mothers. kD, levels were significantly different
ting system and recorded as a peak height in (nsimg  between groups 1 and P<0.05) and between groups 1
a chart recordéf. The present chemiluminesence methodand 3 P<0.01). A significantly greater difference was
was sensitive to a minute volumes (ul) at very tmm-  found between groups 1 andP<(.001).
centration of HO, (0.3ml of 3% HO,, 1:10000 dilution).
All measurements were made in duplicate and thenmeaDiscussion
used to estimate H202 concentration for each sample Recently HO, has been found to safely and successfully

The ultra sensitive photon counting system was treat a wide variety of human diseases using anmuini
signed and built in the Department of Physiologyi-U diluted therapeutic amount without harmful seféects®
versity of Basrah, College of Medicine and usediée  Bio-oxidative therapies involve administering small
termine single photons of light emitted in the smupf a amounts of diluted hydrogen peroxide into the béaly
chemical reaction of the oxidation of lumin8l.The the prevention and treatment of dised§és.
maximum spectral range of the 13 stages EMI photo- Mother’'s milk contains a considerable amaufiti,O,,
multiplier tube used in the photon counting insteminis  especially during the colostrum period, which catids
between 0.2 and 0.4 microns. The peak quanturthe new borns immune system and many other key-meta

efficiency of the EMI tube at 4000A is 35%. bolic processe¥. Studies have not yet determined the
exact amount of D, present in human milk. Levels

Results may also differ in women from different countries o

Standard KO, curves were obtained by injection of 1ml different climates.

of Luminol stock solution to 100l of H,O, at different The amount of pD, present in mother's milk was

concentrations in uM. Chemiluminesence peak heigh detected with different concentrations at differstétges
in mm were detected using chart recorder. A stahda of lactation (Table 1). The highest concentratiors wa
curve was drawn between peak heights (mm) againstetected during the first week of lactation (24.982
H,O, concentration in UM to access the level of H2@2 i 0.168uM) which decreased slightly at the end of the
mother’'s milk at different time of PP lactating joels.  second week (20.4 = 0.169 uM). The level gDkifell
Milk samples were stored at freezing point for eliint  sharply after the third and forth weeks of PP pkrio
periods of time and gave nearly same levels gO,Hor (Table 1). Therefore, it is important for the nearrb to
up to four weeks storage (Table 1). be fed during the colostrum stage since the lef/él,0,
One way ANOVA statistical analysis was used todecreases significantly after the first week oftdéion
evaluate significance between different groups jgaiced  (P<0.05). The first week is important for the newboo
t-tests were used to identify significant levelshD, at  be fed by the mother because the immune systeratis n
different storage times at freezing point. Aftenfweeks yet developed. The level of active units gfdd decreases
of storage at freezing temperature periods ther@we in a highly significant manneP§0.001) after four weeks
significant differencesR>0.05) for any group. of lactation ( 08.75 + 0.27 uM).
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Many mothers do not know the potential beraffithe  11.

first milk. It is the duty of the community/healthorker

to clarify the necessity of colostrum for the nemrrb In 12

addition, our results indicated that storage of haos
milk at freezing temperatures for about four wedkss
not reduce the level of &, significantly (P>0.05). This

leads us to say that the stability ofQd levels remain 13

nearly constant during storage at freezing tempezat
This may suit many working mothers who are not able
feed their newborns immediately but can expres§ the
milk and store it at cold temperatures for latez.us

In conclusion, mother’s milk contained a coesable 14.

amount of hydrogen peroxide which enhances the imma

ture immunologic system of the newborn and stresmgh  15-

its deficient host defense mechanisms againsttiméeor
other foreign agents. Since there were no signific
differences in the levels of B, during freezing of milk
for one month, it can be stored for later use.

[EnY

17.
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