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Features of lactation in puerperal women
with obesity

O.A. Dyndar, T.R. Nykoniuk, L.V. Manzhula, V.F. Oleshko
Bogomolets National Medical University, Ukraine

The objective: to determine the features of lactation in obese puerperas, depending on the body mass index and the therapeutic and
preventive measures.

Materials and methods. The analysis and evaluation of quantitative and qualitative indicators (lactose, casein, total protein, lipids,
lactoferrin, transferrin, ceruloplasmin, vitamins C and E, immunoglobulins of G, A, M classes) of maternal milk in the dynamics of
the postpartum period in 386 puerperas was conducted. The main group consisted of 115 women with obesity, the management of
the preconception period, pregnancy and the postpartum period was carried out according to the proposed by us program, including
non-drug and drug methods. The comparison group included 103 puerperas with obesity, the management of which was carried out in
accordance with the Order No. 417 of the Ministry of health of Ukraine dated 15.07.2011. The control group consisted of 53 primiparous
with normal body weight.

Results. Analysis of the state of lactation revealed hypogalactia and pathological changes in the qualitative composition of breast milk,
manifested in women with obesity and lower levels of lactose and lactoferrin by 1,6 times, total protein, ceruloplasmin by 2,2 times, lipids
by 2,1 times, transferrin by 1,4 times, casein by 1,5 times, vitamin C by 1,8 times and E by 1,5 times, and the content of IgG by 2,1 times,
IgM by 1,9 times, IgA by 2,2 times. The stage of hypogalactia severity and pathological changes in the quality of breast milk increase due
to the body mass index growth.

Conclusion. The proposed pathogenetically justified program of therapeutic and preventive measures contributed to the increase in the
volume of breast milk and its quality improve.
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Oco6nuMBOCTI NakTauii y nopoaisb i3 0OXXKUPiHHAM
O.A. Auupap, T.P. HukoHiok, J1.B. MaHxyna, B.®. OneLuko

Mema docnioxncenns: BusnadeHns 0coOJIMBOCTEN JAKTAIi y HOPO/IIJIb i3 0KUPIHHSIM 3aJI€KHO Bil IHAEKCY MACH Tijla Ta IPOBEACHUX JIiKYBaJbHO-
poGiTaKTUIHNX 3aX0/iB.

Mamepiaau ma Memoou. IIpoBeseno anasiz i OI[iHIOBAaHHS KiJbKOCTI Ta AKiCHUX IMOKAa3HUKIB (JIaKTO3M, Ka3eiHy, 3arajJbHOTO Ginka,
ainigis, makropepuny, tpancdepuny, nepyaomnasminy, sitaminis C i E, imyHornoOyainis kaacis G, A, M) MaTepUHCBKOTO MOJIOKA y
JAUHaMiI micasmosorosoro mnepioay y 386 nmopoisb. Jlo ocHoBHOI rpynu yBiiinim 115 KiHOK i3 03KUPIHHSAM, BeJleHHS IPErpaBilapHOro
mnepiomy, BariTHOCTI Ta HiCJAANOJIOrOBOrO IIepiofy SAKUX 3AIHICHIOBANIN 3a 3alPONOHOBAHOI0O HAMHU IPOTPaMoio, MIO BKJIOYasa
HeMeJNKaMEeHTO3HI Ta MeluKaMeHTo3Hi Metoju. /lo rpynu nopiBusuus ysiiimam 103 mopoinai 3 0KUPiHHAM, MEHE/)KMEHT BeJ[eHHS
sakux mpoBojuian 3rizao 3 Hakasom Ne 417 MO3 VYkpaiau Bix 15.07.2011 p. [Jo KoHTpOIBbHOI rpymny BKJIOUEHI 53 mMeprropoaiuii 3
HOPMaJIbHOIO MaCOIO Tija.

Pesynvmamu. Anaini3z cTaHy JIaKTallil BUSIBUB TilTOTAIAKTiIO Ta TATOJIOTIUHI 3MiHU SKICHOTO CKJIJIy TPYZIHOTO MOJIOKA, IO XapaKTepPU3yBaIuCh y
JKIHOK 13 OKUPIHHSM 3HUKEHHSIM PiBHST JIakTO3H i JlakTodepuiy y 1,6 pasy, saraabHoro 6ijka, nepyJaomniasminy — y 2,2 pasy, aimigis — y 2,1 pasy,
tparchepuny — B 1,4 pasy, kazeiny — B 1,5 pasy, Bitaminy C — B 1,8 pasy ta E — B 1,5 pasy, a takox smicty IgG —y 2,1 pasy, IgM — B 1,9 pasy,
IgA —y 2,2 pagy. CTyninb TsPKKOCTI rinorasaktii i KiIbKicTh MAaTOJOTYHUX 3MiH SKICHUX TTOKA3HIKIB MATEPUHCHKOTO MOJIOKA 3POCTAIOTh Y Mipy
IiABUIIECHHA iHJEKCY MacCH Tija.

3axouenns. 3anporioHOBaHA HAMU MATOTEHETHYHO OOIPYyHTOBAHA TPOrpama JiKyBaJbHO-NPOMIIAKTHYHIX 3aXO0AIB crpusiia 36i1bIIeHHIO
KITBKOCTi TPyAHOTO MOJIOKA 1 HOKPAIEHHIO HOTO SIKiCHOTO CKIIAMy.

Kntouoei crosa: nicisinonozosuil nepiod, 1axmauisi, O#CUPiHHSL.

OCc00EeHHOCTU NTaKTaLUnu Y POAUIIbHULL C OXKUPEHUEM
E.A. AbiHgaps, T.P. HukoHiok, J1.B. Mauxyna, B.®. OneLiko

Ieav uccnedosanus: onpejenetne 0cOGEHHOCTEN JAKTAINN Y POMIBHUI] C OKMPEHIEM B 3aBUCHMOCTH OT MH/IEKCA MACChI TEJIA U TPOBEIEHHbIX
J1edeOHO-TIPOGUIAKTUYECKIX MEPOIPHSTHIA.

Mamepuanvt u memodut. IIpoBe/IeHbI aHAIN3 U OLEHKA KOJMIECTBA 1 KAYeCTBEHHbIX II0KasaTeieil (J1aKTo3bl, KazernHa, 061ero Geka, Ji-
U8B, TakTobeppuna, Tpancheppuna, nepyaomiazmuna, sutamunos C u E, ummynorno6yannos kiaaccos G, A, M) MaTepuHCKOr0 MOJIOKA
B IMHAMUKE 110CI€PO/I0BOTO reproja y 386 poausbhuil. B ocroBuyio rpymiy Bomn 115 sKeHImH ¢ okupeHreM, BeJieHie IPerpaBiapHoro
neproa, 6epeMEHHOCTH ¥ TIOCIEPOIOBOTO TIEPUOA KOTOPBIX MTPOBOIMIIN MO MPEIOKEHHO HaM¥ IIPOrpaMMe, BKIIOUYAIONIEH HeMe/Ka-
MEHTO3HbIE ¥ MeJMKaMEeHTO3HbIe MeTo/bl. B rpyniy cpaBuenus Bouwmu 103 poanabHUIEI ¢ OKUPEHUEM, MEHE/PKMEHT BEJCHHS KOTOPBIX
npoBoauin corgacuo [Ipuxasy Ne 417 M3 Yxkpaunst ot 15.07.2011 r. B xoHTposIBHYIO IPYIILYy BOULIKA 53 IIEPBOPO/SINNE C HOPMAIBHOI
Maccoil resa.

Pe3ynavmamot. Anaims COCTOSTHIS JIAKTAIMH BUSIBIJI THITOTATAKTHIO ¥ MATOJIOTMYECKUE N3MEHEHNsT KAaYeCTBEHHOTO COCTABA TPY/IHOTO MOJIOKA,
POSIBIISIONINECST Y JKEHIIMH C OKHPEHIEM CHIKEHIEM YPOBHsI JIAKTO3bI 1 JlakTodepprHa B 1,6 pasa, o6uiero Gesika, nepyJioniasMita — B 2,2 pasa,
sunnoB — B 2,1 pasa, tpancdeppuna — B 1,4 pasa, kazenna — B 1,5 pasa, sutamuna C — B 1,8 pasau E — B 1,5 pasa, a rakske conepsanus IgG — 8 2,1
pasa, IgM — B 1,9 pasa, IgA — B 2,2 paza. CreneHb TSKeCTH TMIIOTAIAKTUHI 1 KOJMYECTBO MAaTOJIOINYECKNX U3MEHEHNIT KauyeCTBeHHBIX TI0Ka3aTeeit
MaTepHHCKOTO MOJIOKA BO3PACTAIOT MO MepPe MOBBIIIEHNST HH/IEKCA MACCHI TeJIa.

3axarouenue. IIpeioKeHHas HAMU TTATOTEHETHYECKN 0O0CHOBAHHASI IPOrpaMMa JIe4eOHO-TIPOMHIAKTIHIECKIX MEPOTIPUSITHI clIoco6CTBOBAIA
YBEJIMYEHUIO 00beMa TPYAHOTO MOJIOKA U YJIYUIIEHUIO €r0 Ka4eCTBEHHOTO COCTABA.

Kntouesvie cnosa: nociepodosoti nepuoo, 1axmauusi, OXUpeHue.
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Considering difficult demographic situation in Ukraine over the
past 10-15 years, the problem of preserving the reproductive
potential and health of the future generation by reducing maternal
and fetal losses, goes beyond the medical industry and becomes
of national importance. Extragenital pathology adversely affects
the condition of women during pregnancy, childbirth and the
postpartum period. The maternal mortality rate due to extragenital
complications reaches 12-20% and perinatal morbidity and loss
reach about 40% explaining the growing interest of the obstetric
community in this problem and requires further in-depth study. So
far, obesity occupies a special place in the structure of extragenital
pathology. Its frequency reaches to 29,7-35,5% among the female
population and 35-38% among pregnant women [17, 18, 20].
Recently, in most countries of Western Europe, obesity affects
10-25% of the population, in the USA — about 40%. In Ukraine,
according to the state statistics service (2018), obesity is registered
in 19-27% of the population [5, 8, 16, 21].

The course of pregnancy in women with obesity is complicated
by the threatening abortions, miscarriage, placental dysfunction,
preeclampsia, fetal distress, gestational diabetes mellitus,
abnormalities of labor activity, macrosomia, maternity trauma of
mother and newborn, bleeding during deliveries and in the early
postpartum period, early and late hypogalactia [2, 6, 19].

Breastfeeding is an integral part of the reproductive process
for women of all peoples and cultures. It physiologically ensures
adequate nutrition and survival for infants. Lactotrophic nutrition
is the postnatal equivalent of hemotrophic nutrition of the fetus.
After birth there is a transformation of «mother-placenta-fetus»
system in its postnatal counterpart «mother-breast-native milk-
child» preserving the genetic relationship that was formed during
gestational development. Breast milk contains a large number of
components. Most of them are identified but still the role of others
is still unknown. The extreme variety of biologically active and
protective factors of milk provides the formation of the adaptive
potential of the child affects the physical, mental and intellectual
development and forms behavioral reactions. One of the main factors
that directly affect the quantitative and qualitative composition of
breast milk is the women’s health. It is believed that obesity before
pregnancy, as well as excessive weight gain during pregnancy, is
associated with an increased risk of insufficient lactation and a
decrease in the lactation period. Mechanisms of lactation inhibition
development in obese women have not been sufficiently studied. But
there is an assumption that they are developing in connection with
hypothalamic dysfunction and violation of Prolactin production in
the first week after birth [1, 12, 13, 14].

Taking into account the numerous problems that arise
in women with obesity during pregnancy, childbirth and the
postpartum period, it is undoubtedly urgent to form a step-by-
step comprehensive system of a differentiated approach to the
diagnosis, prevention and targeted drug correction of obstetric
and perinatal complications, in particular hypogalactia and
improving the quality of maternal milk.

The objective: to determine the features of lactation in
obese puerperal women, depending on the body mass index and
therapeutic and preventive measures.

MATERIALS AND METHODS

In order to study the condition of lactation, we determined
the quantitative and qualitative indicators of breast milk in
the dynamics of the postpartum period (1st, 3rd, 7th and 14th
days) in 386 puerperal women who had been randomized by
groups. The main group consisted of 115 women with obesity,
which used the proposed treatment and prevention program,
the distinctive features of which were: individual and step-by-
step approach depending on the presence of complications of the
pre-conception period, the course of pregnancy, childbirth, and
postpartum period.
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Periconceptional preparation of women with obesity
consisted in body weight reduce by 5-10% during 4—6 months,
improve of respiratory function and lipid profile, reduce of
hypercholesterolemia degree and insulin resistance as well as
normalization of blood pressure, progesterone support of the
second phase of the menstrual cycle in the presence of luteal
phase insufficiency (micronized progesterone vaginally from
16 to 25 days of the cycle for 4—6 menstrual cycles). In a case
of hypothyroidismus detection, women obtained replacement
therapy after the consult of an endocrinologist (to exclude
subclinically current hypothyroidism or diabetes), as well as
plasmapheresis twice a week, 4—6 sessions overall. In the case
of pregnancy before 12 weeks we recommended reduce low-
calorie diet. After 12th week and before the onset of labor we
recommended including fasting days, drinking regime in the
amount of 35-40 ml/kg body weight, breathing exercises, dosed
physical activity under normal or controlled blood pressure.

Management of the I trimester of pregnancy was supplemented
by the use of a vaginal form of micronized progesterone for 16
weeks without determining the level of progesterone in the blood,
magnesium preparations for 1-2 months, L-arginine for 3 weeks,
acetylsalicylic acid up to 36 weeks of gestation, in a case of severe
early gestosis — plasmapheresis twice a week, 4—6 sessions overall.
After the 12th week of pregnancy, it was recommended to extend
therapy with polyunsaturated fatty acidsand essential phospholipids.
After 28 weeks and before delivery it was recommended to use
anticoagulant sulodexide and drugs that improve the functioning
of the digestive tract. Before the onset of delivery the elastic
compression of the lower extremities was proposed, depending on
varicose disease absence or presence. In the case of planned delivery
by cesarean section we applied preoperative showering with a local
antiseptic for a week. Before preventive treatment after delivery we
used low-molecular heparin in an average preventive dose for 7 days
together with early activation, respiratory gymnastics, drinking
regimen of 35-40 ml/kg body weight and drugs that increase the
contractility of the uterus.

Non-drug  complex  consisted of diet therapy,
psychoprophylaxis, physical therapy, the effect of which is mainly
aimed at increasing the adaptive capacity of the woman’s body.
In addition, the undeniable advantage of these methods is their
wide availability, efficiency, safety for mother and fetus. Diet
therapy and physical therapy were carried out in a continuous
mode, while psychoprophylaxis and drug therapy courses were
conducted if it was necessary. To ensure optimal body weight in
pregnant women, the calculation of the energy needs of the body,
adjusted for motor activity, pregnancy factor and pathological
factors was conducted.

Calculation of the Main Energy Exchange (MEE) was carried
out according to the formula of LE. Khoroshilova = 655 + (9,6 x
body weight) + (1,8 x height) — (4,7 x age), where body weight was
measured by kg, height by cm and age by years. Definition of Actual
Energy Expenditure (AEE) was carried out according to the following
formula: AEE = MEE x FA x FP x PF, where FA — physical activity:
at work — 1,3; at home — 1,2; FP — factor in pregnancy: antepartum
— 1,3; postpartum — 1.4; PF — pathologic factors were absent — 1,0;
body temperature 38 °C — 1,1; body temperature 39 °C — 1,2; cesarean
section — 1.3; peritonitis — 1.4; sepsis — 1,5 [3, 4,7, 11].

The need of pregnant women in proteins, fats and
carbohydrates was calculated on the actual body weight taking
into account the pregnancy period, the presence of obesity and
excessive weight gain during pregnancy. We recommended to
this contingent of pregnant women to reduce the ingestion of
fat and, especially, carbohydrate calories at steady consumption
of proteins. The composition of the daily diet was recorded in
the individual food diary of a pregnant woman. The last meal
was carried out no later than one and a half to two hours before
bedtime. Fluid retention and increase in of circulating blood
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Table 1

Breast milk volume in women in the comparison group, ml

Day of research Control group,

n=53

I class obesity, n=49

Groups of women
Comparison group

1l class obesity, n=32 GRS

n=22
1 83,4%6,2 82,745,2 60,4+3,2* 40,4+2,8**
3 242,6%£10,2 241,8+9,2 201,8+8,3* 141,7+9,4**
7 461,9+18,3 459,5+17,6 324,7+14,3* 241,7+19,5**
14 662,5+24,9 661,9+28,3 481,5+28,2* 372,8+26,3**

Notes: * — the difference is significant for the control group (p<0,05); ** — the difference is significant for the control group (p<0,01).

Table 2

Breast milk volume in women of the main group, ml

Day of research

Control group, n=53

Groups of women

The Main Group

I class obesity, n=52

Il class obesity, n=35 11l class obesity, n=28

1 83,4%6,2 80,4+3,2 72,5+4,3 62,4+4,4*

3 242,6%10,2 241,8+8,3 211,9+8,7* 209,9+8,7*
7 461,9+18,3 452,8+14,3 455,4+14,3 354,8+14,3*
14 662,5+24,9 681,5+28,2 683,5+£26,2 583,6+27,3*

Note: * — the difference is significant for the control group (p<0,05).

volume lead to additional stress on the cardiovascular system and
kidneys. In a case of pathological weight gain and the presence of
edema, pregnant women were transferred to a low-sodium diet,
where the amount of salt consumed was 3—4 g per day.

In order to achieve this goal, we considered it appropriate to
include common or individual psychoprophylaxis as preventive
measures. The duration of the course was 8—12 sessions. Pregnant
women and their husbands were taught to manage their emotions
and explained the anatomical and physiological features of the
birth process. After completing the course of psychoprophylaxis,
all pregnant women noted a significant improvement in mood
and stabilization of their emotional state. The programme of
psychological prevention had a positive influence on psychogenic
risk factors for impaired lactation and characterological features of
the person. The inclusion in the program of relaxing gymnastics,
breathing exercises and water procedures contributed to the
normalization of vascular tone, the level of blood platelets
restoration and reduction of their aggregation ability, normalization
of sugar levels and improvement of general hemodynamics.

The comparison group included 103 women with obesity,
whose management was carried out according to the Order No.
417 of the Ministry of Health of Ukraine dated 15.07.2011.
Women of the main and the comparison groups were divided
into three subgroups depending on the body mass index: class
T obesity (BMI 30,0-34,9 kg/m2), class IT obesity (BMI 35,0—
39,9 kg/m2), class I1I obesity (BMI < 40,0 kg/m2). The control
group consisted of 53 primiparous with normal body weight.

The volume of milk was determined by weighing newborns
before and after feeding. Along with the amount of expressed milk
was determined. The determination of milk sugar (lactose) was
carried out by iodometric method which based on the interaction
between the aldehyde group of milk sugar and iodine in an
alkaline environment, where iodine is an oxidant. The method
of casein determination in milk was based on the fact that it
is acidic. The difference between the amount of alkali used for
the neutralization of the whole milk and the amount spent on
the neutralization of milk whey (after precipitation of casein),
represents the amount of alkali spent for the neutralization of the
whole casein. The study of total protein and lipid content was
carried out according to the generally accepted method.

48

Determination of vitamins C and E in milk was carried out by
spectrophotometric method. Concentrations of immunoglobulins
of G, A, M classesinmilk were determined by enzyme immunoassay
using commercial reagent kits «Enzyme immunoassay test system
to determine the amount of IgG, IgA, IgM in Human serum»
and «Enzyme immunoassay system to determine the amount of
sIgA in saliva» («Microfloras) according to the Protocol of the
analysis. In view of the fact that the concentration of IgG and
IgM in milk is much lower than in serum, we used different
dilutions of samples of native milk than recommended for the
blood serum, namely 1:700 for the detection of IgG and 1:800 for
determination of IgM. To determine the IgA and sIgA dilutions
recommended in the protocols were used. The results of enzyme
immunoassay were determined by a photometer «Multiscan»
(LKB, Finland) at a wavelength of 492 nm. The calculation of
the results was carried out in a computer program «Tetrasoft».
Concentrations of lactoferrin, transferrin and ceruloplasmin were
determined by radial immunodifusion in gel. Antichain serum
was used against lactoferine («Microflora»), the final dilution of
antiserum in the agar was 1:40. The results of the reaction were
calculated by measuring the diameter of the precipitation rings
and calculated in a computer program «Tetrasoft» [9].

Statistical processing of the data was performed in «Excel
2003» tables, statistical program Statistica for WINDOWS V.
8.0.550 (StatSoft, USA). Reliability between indicators was
determined by Student’s t-test and Fisher’s method [10, 15].

RESULTS AND DISCUSSION

The obtained data indicate that there are no significant
differences between the volume of breast milk in women with
T class obesity of comparison group and the control one within
14 days of observation (p>0,05). In puerperas with II and IIT
class obesity there is a decrease in the amount of breast milk in
1,4 (p<0,05) and 2,1 (p<0,01) times for the 1st day; 1,2 (p<0,05)
and 1,7 (p<0,01) times for the 3rd; 1,4 (p<0,05) and 1,9 (p<0,01)
times for 7thday; 1,4 (p<0,05) and 1,8 (p<0,01) times for the
14th day, compared with the same indicator of women in the
control group that indicates a negative impact of IT class obesity
and III class obesity, especially, on the quantitative indicator of
lactation (table 1).
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Table 3

Qualitative breast milk content of the comparison group women, Mxm
Groups of women
Comparison group

Indicator, g/I Day of research Control group, .
n=53 : clas:;‘bges.lty, Il class obesity, n=32 Ill class obesity, n=22
1 63,47+2,32 62,78+2,29 53,17+2,32" 42 27+2,25"
Lactose 3 63,66+2,38 62,67+2,27 53,42+2,19" 42 12+2,28"
7 68,65+2,23 69,42+2,13 56,32+2,13" 42,01£2,02"
14 68,16£2,02 69,47+2,35 56,43+3,53" 42 2542 27"
1 3,02+0,31 3,08+0,27 2,01+0,22* 2,06+0,25*
) 3 3,74+0,34 3,62+0,36 2,23+0,27* 2,18+0,23*
Lactoferrin
7 3,69+0,37 3,64+0,32 2,25+0,24* 2,19+0,28*
14 3,67+0,35 3,59+0,28 2,33+0,21* 2,28+0,27*
1 0,32+0,02 0,34+0,04 0,31+0,03 0,18+0,02*
Caeruloplasmin 3 0,41+0,03 0,38+0,02 0,37+0,04 0,17+0,01*
7 0,37+0,04 0,36+0,03 0,41£0,05 0,16+0,02*
14 0,42+0,01 0,39+0,04 0,43+0,04 0,17+0,03*
1 3,02+0,31 3,05+0,33 2,98+0,27 1,45+0,12*
) 3 2,89+0,28 3,09+0,28 3,01+0,32 1,39+0,14*
Transferrin
7 3,22+0,33 3,09+0,33 2,79+0,36 1,44+0,17*
14 3,19+0,30 3,12+0,32 3,09+0,32 1,39+0,12*
1 25,23+2,14 24,83+2,16 17,38+1,65* 12,13+£1,02**
. 3 22,75+1,82 23,25%2,12 16,25+1,42* 10,28+0,89**
Total Protein
7 14,53+1,32 15,23+1,14 9,16+0,82* 6,47+0,53**
14 12,15%1,03 13,21%1,11 8,14+0,75* 5,26+0,42**
1 1,12+0,11 1,10+0,12 1,08+0,11 1,07+0,10
Casein 3 1,67+0,12 1,72+0,15 1,63+0,15 1,08+0,11*
7 1,81+0,15 1,82+0,18 1,69+0,19 1,07+£0,12*
14 1,77+0,12 1,72+0,15 1,68+0,17 1,08+0,14*
1 33,23+3,07 32,82+3,17 20,46+1,22* 15,27+1,43**
Lipids 3 34,21%£2,89 35,14£2,97 21,23+1,46* 17,18+1,61**
7 37,18+3,21 36,22+3,12 23,88+2,12* 16,87+1,59**
14 44,25+2,83 43,29+3,09 31,85+2,47* 21,25+2,13**

Notes: * — the difference is significant for the control group (p<0,05); ** — the difference is significant for the control group (p<0,01).

Assessing changes in the breast milk volume in the main group
of puerperal women, we also noted no significant differences
between the control group and women with I class obesity
(p>0,05). A positive trend, in relation to the comparison group,
we revealed in women with 1T class obesity, which was observed
on the 1st, 3rd, 7th and 14th day of the postpartum period. It
was manifested by an increase in the volume of breast milk to
the level of the control group (p>0,05). From the 1st day of the
postpartum period in puerperal women with III class obesity an
increase in the volume of breast milk was also noted. For women
of the comparison group this figure remained significantly lower
in relation to the control one (p<0,05) (table 2).

Among the indicators of the qualitative composition of breast
milk, lactose content deserves special attention. Based on the data
obtained, we observed a decrease in this indicator in puerparas in the
comparison group with IT and I1I class obesity during 14 day-follow-
up (p<0,05 and p<0,01, respectively to the obesity class). The
content of lactoferin in breast milk of this group of women did not
significantly change in the presence of I class obesity, and in the case
of IT and TIT class obesity, was 1,6 times lower than in the control
group (p<0,05). The presented data on the content of ceruloplasmin
indicate the absence of significant differences between the control
group and puerparas with I and II class obesity (p>0,05).

However, in women with III class obesity, we observed a 2,2-
fold decrease in this indicator during the entire follow-up period in
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relation to the control group of puerparas (p<0,05). A similar pattern
was observed in the assessment of transferrin content in women with
I1I class obesity of the comparison group, which is 2,2 times lower than
the same indicator in the control group of puerperal women (p<0,05)
and did not depend on the day of the postpartum period (table 3).

The content of total protein in breast milk during the
postpartum period in puerperal women with normal body weight
on the 7th and 14th day is physiologically lower by 1,7 and 2,1
times than on the 1st and the 3rd day. At the same time, in women
of the comparison group with IT and III class obesity, we found a
decrease in this indicator on the 1st day in 1,5 (p<0,05) and 2,1
times (p<0,01), on the 3rd day — in 1,4 (p<0,05) and 2,2 times
(p<0,01), on the 7th day in 1,6 (p<0,05) and 2,2 times (p<0,01),
on the 14th day in 1,5 (p<0,05). and 2,3 times (p<0,01),
respectively, the obesity class.

Such an important component of breast milk as casein in both
puerparas with I and II class obesity and women of control group
increased in the dynamics of the postpartum period. However,
it was reduced by 1,6 times with III class obesity, starting from
the 3rd day of the postpartum period, remaining consistently
low till the 14th day. Of course, one of the most informative
indicators of the lactation quality is the lipid content in breast
milk. The obtained results in puerperal women of the comparison
group indicate a decrease in this parameter from the 1st day of
postpartum period in 1,6 (p<0,05) and 2,2 times (p<0,01) with
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Table 4
Qualitative breast milk composition of the main group women, M+m

Groups of women

Indicator, g/l Day of
' 9 research Control group, The Main Group
L= I class obesity, n=52 Il class obesity, n=35 Il class obesity, n=28
1 63,47+2,32 63,24+2,36 56,38+2,32* 54,37+2,13*
3 63,66+2,38 63,49+2,11 58,29+2,11 56,47+2,12*
Lactose
68,65+2,23 67,38+2,12 64,32+2,18 52,34+2,16*
14 68,16+2,02 65,51+3,41 63,43+3,56 53,45+3,55*
1 3,02+0,31 3,01+0,19 2,42+0,18 2,11+0,19*
3,74+0,34 3,63+0,17 2,89+0,21* 2,39+0,25*
Lactoferrin
3,69+0,37 3,65+0,25 2,78+0,22* 2,65+0,24*
14 3,67+0,35 3,54+0,26 3,43+0,17 2,44+0,22*
0,32+0,02 0,30+0,01 0,29+0,01 0,23+0,02*
0,41+0,03 0,39+0,01 0,370,038 0,26+0,02*
Caeruloplasmin
7 0,37+0,04 0,41+0,04 0,40+0,04 0,27+0,02*
14 0,42+0,01 0,43+0,01 0,41+0,02 0,26+0,03*
1 3,02+0,31 2,98+0,22 2,96+0,24 2,19+0,21*
3 2,89+0,28 2,91+0,29 2,96+0,31 2,05+0,25*
Transferrin
3,22+0,33 2,89+0,31 2,98+0,35 2,08+0,22
14 3,19+0,30 3,09+0,32 3,12+0,31 2,12+0,24
1 25,23+2,14 24,12+1,48 20,36+1,64 18,38+1,62
3 22,75+1,82 22,46+1,54 19,15+1,35 17,25+1,42*
Total Protein
14,53+1,32 14,96+0,34 15,04+0,76 15,11+0,81
14 12,15+1,03 12,64+0,45 12,75+0,15 13,12+0,78
1 1,12+0,11 1,09+0,11 1,09+0,12 1,09+0,13
1,67+0,12 1,64+0,16 1,64+0,12 1,05+0,15*
Casein
1,81+0,15 1,71x0,19 1,75+0,15 1,06+0,17*
14 1,77+£0,12 1,68+0,17 1,63+0,16 1,03+0,15*
1 33,23+3,07 31,14+1,24 26,32+1,52* 23,41+1,24*
Linid 3 34,21+2,89 32,13+1,47 27,21+1,36* 24,22+1,31*
1pIas
P 7 37,18+3,21 34,18+2,22 28,58+2,62* 24,78+2,92*
14 44,25+2 83 44,55+2 45 41,84+2,46 24,85+2,45*

Note: * — the difference is significant for the control group (p<0.05).

1T and I1I class obesity; in 1,6 (p<0,05) and 2,0 times (p<0,01) on
the 3rd day; in 1,6 (p<0,05) and 2,2 times (p<0,01) on the 7thday
and in 1,4 (p<0,05) and 2,1 times (p<0,01) on the 14th day.

In women of the main group with T class obesity the lactose
content had no significant differences (p>0,05) in the dynamics
of the studies. It should be noted that in the application of our
proposed program of treatment and prevention in women with IT
class obesity, the level of this indicator increased from the 7th day
of the postpartum period, remaining within the norm also on the
14th day. In case of III class obesity, it remained low during all 14
days of follow-up (p<0,05), (table 4).

Analyzing the lactoferin indicator it was found that it became
similar to the level of control group values from 14th days of
the postpartum period in the case of 1T class obesity. Still, it was
reduced by 1,5 times in puerperas with III class obesity during
14 days (p<0,05). The content of ceruloplasmin in women of the
main group with I and II class obesity did not differ from the
level of the control group (p>0,05). In III class obesity puerperas
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it was almost 1,5 times lower than in the control group women
(p<0,05).

The level of transferrin remained low and stable in case of
III class obesity (p<0,05). However, the content of transferrin in
peurperas with IT class obesity increased to the level of reference
values under our proposed program application. The level of
total protein also remained low in puerperas with IT and III class
obesity on the 1st (p<0,05) and 3rd day of follow-up (p<0,05).
Tt was stabilizing to the indicators of puerperal women of the
control group only on the 7th and 14th day. The casein content
in the breast milk of women with I and II class obesity in the main
group was within the reference values, remaining consistently low
at I1I class obesity during the entire follow-up period (p<0,05).
The application of the proposed program allowed us to increase
significantly the lipid content in breast milk to 14th days after
delivery in women with II class obesity. However, this figure
remained at a low level for all 14 days of postpartum period in ITI
class obesity women (p<0,05).
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Table 5

The content of vitamins in breast milk of the comparison group women, Mm

Groups of women

Indicator, Day :
mcmol/I of research Control group, Comparison group
n=53 I class obesity, n=49 Il class obesity, n=32 Ill class obesity, n=22
1 20,25+1,23 19,78+1,32 18,96+1,16 18,32+1,34
98,62+6,47 97,52+5,87 72,44+5,42* 50,45+4,14**
Vitamin C
82,45+5,43 83,07+6,34 68,46+3,14* 49,57+3,25**
14 68,49+5,25 70,45+6,71 42,45+3,18* 30,67+2,43**
1 1,67+0,14 1,62+0,15 1,59+£0,14 1,61£0,13
3 2,563+0,24 2,48+0,21 2,43+0,22 1,78+0,12*
Vitamin E
7 3,02+0,31 3,11£0,29 2,89+0,27 1,82+0,13*
14 3,11£0,32 3,03+0,28 2,91+0,28 1,84+0,14*

Notes: * — the difference is significant for the control group (p<0,05); ** — the difference is significant for the control group (p<0,01).

Table 6

The content of vitamins in breast milk of the main group women, Mm

Day of

Groups of women

Indicator, mcmol/I research Control group, Main Group
n=53 I class obesity,n=52 Il class obesity, n=35 11l class obesity, n=28
1 20,25+1,23 20,06+1,54 19,96+1,74 17,73+1,72
98,62+6,47 96,13+5,37 94,125,138 76,24+5,26*
Vitamin C
82,45+5,43 82,42+4 31 82,56+4,24 80,16+4,12
14 68,49+5,25 69,16+3,14 69,48+3,21 68,22+3,12
1 1,67+0,14 1,64+0,13 1,59+0,11 1,58+0,12
3 2,563+0,24 2,46+0,22 2,41+0,25 1,80+0,15*
Vitamin E
7 3,02+0,31 2,89+0,27 2,95+0,23 2,93+0,26
14 3,11+0,32 3,01+0,25 2,97+0,25 2,86+0,24

Note: * — the difference is significant for the control group (p<0,05).

Analyzing the vitamin content of breast milk, it should be noted
that the content of vitamin C in women of the control group tends
to increase rapidly, starting from the 3rd day of the postpartum
period. However, on the 3rd day the content of vitamin C in breast
milk of puerperas with IT and III class obesity of the comparison
group decreased by 1,4 (p<0,05) and 2,0 times (p<0,01). The
tendency continued and by 7th day it was 1,2 (p<0,05) and 1,7
times (p<0,01), by 14th day became 1,6 (p<0,05) and 2,2 times
(p<0,01), compared with the indicators of women in the control
group. Assessing the content of vitamin E, we found that its level
decreased in women with III class obesity, starting from 3rd day
of the postpartum period, compared with the same indicator of the
control group puerperas (p<0,05) (table 5).

In women of the main group with III class obesity, vitamin C
content in breast milk remained low on the 3rd day after delivery
(p<0,05). In all other puerperas in the main group, vitamin C levels
were within reference values for all 14 days of the postpartum
period. The content of vitamin E were not significantly different
between treatment control and treatment groups with Tand II class
obesity (p>0,05). In the case of the IIT class obesity the content
of this vitamin on the 7th and 14th day after delivery entered the
level of performance of women in the control group, which is quite
positive comparing with the comparison group (table 6).

The content of immunoglobulins is of great importance for
the qualitative evaluation of breast milk. Thus, puerperal women
with TIT class obesity of the comparison group, the level of IgG
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was 2 times lower (p<0,01) than the same indicator in the control
group women during 14 days of puerperium (table 7).

The content of IgA in the case of I class obesity did not differ
from the same indicator of the control group women (p>0,05).
However, in puerperas with II class obesity we noted the
decrease in this parameter (p<0,05) starting from the 3rd days
of the postpartum period. In III class obesity women this pattern
was noted from the 1st day, and from the 3rd days — with a more
likely degree of reliability (p<0,01). Changes in the content of
IgM indicate that there are no significant differences between the
control group and puerperal women with T and II class obesity. At
the same time, in women with grade III class obesity from the 1st
day after delivery, there was a decrease in this indicator (p<0,05),
which took place up to the 14th days of observation (p<0,01),
compared with the indicator of the control group women.

Analyzing the content of IgG using the proposed program,
attention is paid to the increase in the values of this indicator in
puerperas with IIT class obesity by 1,5 times (p<0,05), relative
to the comparison group women. A similar pattern took place
in the evaluation of the content of IgA in breast milk of the
main group women. In particular, its level during the period
of observation in the case of T and II class obesity did not go
beyond the control values. It is worth noting that in puerperas
with IIT class obesity, the indicators of this immunoglobulin
were lower than in the control group, by 1,6 times (p<0,05).
In women of the main group with III class obesity, the level of
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Table 7

The content of immunoglobulins in breast milk of the comparison group women, Mm

Groups of women
Indicator, g/l Day of research  Control group, Comparison group
n=53 I class obesity,n=49 Il class obesity,n=32 lll class obesity, n=22

1 0,71£0,02 0,73+0,04 0,69+0,05 0,32+0,01**
10G 0,34+0,01 0,36+0,01 0,33%0,01 0,17%0,01**
7 0,33+0,01 0,35+0,01 0,36+0,01 0,16+0,01**

14 0,41+0,02 0,43+0,01 0,39+0,02 0,19+0,01*

3,33%0,21 3,28+0,24 3,27%0,25 2,15+0,20°

oA 1,63+0,17 1,59+0,13 0,89+0,05° 0,53+0,04™
2,32+0,16 2,36+0,13 1,24+£0,11" 0,71%£0,05"

14 1,33+0,11 1,31£0,12 0,91+0,04" 0,45+0,01"

1 0,41+0,01 0,42+0,02 0,43+0,03 0,29+0,01*

oM 3 0,51+0,01 0,49+0,03 0,48+0,02 0,22+0,01**

7 0,45+0,01 0,44+0,02 0,43%+0,03 0,21+0,01**

14 0,43+0,01 0,45+0,04 0,44+0,03 0,22+0,01**

Notes: * — the difference is significant for the control group (p<0,05); ** — the difference is significant for the control group (p<0,01)
Table 8

The content of immunoglobulins in breast milk of the main group women, Mxm

Groups of women
- Day of :
Indicator, g/I research Control group, Main Group
n=53 I class obesity, n=52 Il class obesity, n=35 Il class obesity, n=28
1 0,71+0,02 0,69+0,11 0,68+0,06 0,48+0,04*
I9G 3 0,34+0,01 0,33+0,03 0,32+0,02 0,25+0,02*
7 0,33+0,01 0,35+0,03 0,31+0,01 0,24+0,02*
14 0,41+0,02 0,39+0,01 0,40+0,02 0,31+0,03*
1 3,33%0,21 3,27+0,23 3,22+0,24 2,48+0,06*
IgA 3 1,63+0,17 1,60+0,06 1,61+£0,07 0,85+0,02*
7 2,32+0,16 2,21+0,15 2,04+0,13 1,24+0,02*
14 1,33+0,11 1,30+0,03 1,31+£0,02 0,71£0,03*
1 0,41+0,01 0,43+0,03 0,42+0,02 0,31+0,06
IgM 3 0,51+0,01 0,49+0,03 0,48+0,04 0,39+0,02*
7 0,45+0,01 0,46+0,01 0,41+0,03 0,36+0,02*
14 0,43+0,01 0,44+0,03 0,42+0,04 0,32+0,03*

Note: * — the difference is significant for the control group (p<0,05).

IgM was 1,4 times lower (p<0,05) in comparison to the control
group. But as for women of the comparison group, it was almost
1,5 times higher (table 8).

Thus, the results of the study of lactation function in obese
puerperas indicate the absence of significant changes in almost all
qualitative and quantitative parameters of breast milk with a body
mass index of 30,0-34,9 kg/m2. In the case of body mass index
increase of more than 35,0 kg/m2 there is a state of hypogalactia
and pathological changes in the quality of breast milk, which
are manifested by a decrease in the level of lactose, lactoferin,
ceruloplasmin, transferrin, casein, total protein, lipids, vitamin
C, E, IgA, IgM, IgG. The lack of effectiveness of «traditional
monitoring» dictated the need to develop and implement a program
of therapeutic and preventive measures for this contingent of
women.

The application of our developed program made it possible to
reduce the frequency of pathological qualitative and quantitative
changes in breast milk in women with obesity and gives grounds
to recommend it for wide use in health care practice.
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CONCLUSIONS

1. Assessment of lactation in postpartum women with obesity
found the condition of hypogalactia and pathological changes
in the qualitative breast milk content, which is indicated by
the decrease in the level of lactose and lactoferrin by 1,6 times
(p<0,05), total protein, ceruloplasmin by 2,2 times (p<0,01),
lipids by 2,1 times (p<0,01), transferrin by 1,4 times (p<0,05),
casein by 1,5 times (p<0,05), vitamin C by 1,8 times (p<0,01)
and E by 1,5 times (p<0,05) as well as IgG by 2,1 times (p<0,01),
TgM by 1,9 times (p<0,01), IgA by 2,2 times (p<0,01).

2. The severity of hypogalactia and pathological changes in the
breast milk quality increase with increasing of body mass index.

3. A pathogenetically justified program of therapeutic and
preventive measures promoted to increase of the breast milk
volume by 1,5 times (p<0,05) and its quality improve. This fact is
confirmed by increase of lactose and lactoferin content by 1,2 times,
ceruloplasmin, transferrin, casein and total protein by 1,5 times,
lipids content by 1,3 times as well as vitamin C and E by content
1,4 times, IgG and IgM by 1,5 times and IgA by 1,4 times (p<0,05).
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