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SUMMARY

Healthy diet in pregnancy should guarantee proper fetal growth and development, maintain (and pro-
mote) maternal health and enable lactation. Nutritional counseling and interventions need to be an
integral part of antenatal care and continue during pregnancy in order to reduce the risk of maternal,
fetal and neonatal complications, as well as the short- and long-term adverse outcomes. Adverse preg-
nancy outcomes are more common in women who begin the gestation as undernourished or obese
in comparison to pregnant women whose weight is within normal ranges. Increased nutritional and
energy needs in pregnancy are met through numerous metabolic adaptations; pregnancy is successfully
achieved within wide range of variations in energy supply and weight gain. However, if nutrient restric-
tion exceeds the limits of adaptive responses, evidence indicates that fetus will develop the alternative
metabolic competence that might emerge as a disease (type 2 diabetes, hypertension, coronary heart

disease and stroke) in adult life.
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INTRODUCTION

Well balanced diet has an important role in
health throughout the lifecycle and affects the
functioning of all body systems. Increased nu-
tritional and energy needs in pregnancy are due
to the physiologic changes of mother and meta-
bolic demands of fetus. These are met through
numerous physiologic adaptations including
changes in nutrient metabolism orchestrated
by placental hormones. Still, if the nutritional
and energy needs are not met (especially un-
der severe deprivation), evidence indicates that
this will result in unfavorable changes of infant
weight, size and body composition, and even
in an apparently healthy infant, in alteration of
metabolic competence that might emerge as a
disease in later life [1, 2, 3].

Healthy diet in pregnancy should ensure
proper fetal growth, good maternal health and
lactation. Good fetal supply is also achieved
through increased intestinal absorption or re-
duced excretion via the kidney or gastrointesti-
nal tract. Nutritional counselling and interven-
tions need to be an integral part of antenatal
and pregnancy care.

ANTENATAL CARE - HEALTHY START

A routine healthcare during a woman’s re-
productive years should include medical care
and counselling on healthy behaviors. To op-
timize pregnancy outcome, nutritional assess-
ment and advice need to be considered before
conception including all relevant information
regarding nutritional allergies and/or intoler-

ances, weight changes, diet habits and Body
Mass Index (BMI; weight in kg/height in m?).
Appropriate weight gain, diet and exercise
need to be discussed at the initial visit and pe-
riodically throughout the pregnancy. Nutrition
counselling should focus on a well-balanced,
varied diet plan coherent with food preferences
of the pregnant women (Table 1).

Adverse pregnancy outcomes are more
common in women who begin the gestation
as undernourished or as obese in comparison
to pregnant women whose weight is within
normal ranges (BMI=18.5-24.9 kg/m?) [1, 3].
In addition, ovulation is rare in women with
total fat below 22% [4]. Even in women who
are normally nourished, but are exposed to
acute malnutrition or starvation, absence of
ovulation occurs very quickly. Anovulatory
infertility is attributed to malnourishment,
but is also often diagnosed in overweight or
obese women.

Maternal malnutrition increases the risks of
low birth weight (<2,500 g), premature birth,
fetal growth retardation, small-for-gestational-
age (SGA) infants and is associated with peri-
natal morbidity and mortality; insufficient
intake of certain nutrients is related to some
fetal congenital anomalies and birth defects.
Gestational underweight has also been linked
to infant inclination to certain chronic ill-
nesses (diabetes mellitus type 2, hypertension,
coronary disease, and stroke) in adulthood (hy-
pothesis of fetal origin of adult disease) [1, 3].

Besides the availability of nutrients, an ad-
equate blood supply, i.e. well developed uterine
circulation is also essential for intrauterine fe-
tal growth. Angiogenesis is stimulated by the
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Table 1. Factors affecting nutrition during pregnancy

Preconception undernourishment or overweight/obesity

Insufficient or excessive weight gain

Maternal age (adolescents/especially first 2 years after
menarche, age > 35)

Psychological, social, cultural and religious factors that
influence nutrition

History of obstetric complications
Chronic diseases

Multiple pregnancy
Substance abuse

Factors affecting nutrition

Nutritional disorders (anorexia, bulimia)

Nutritional allergies and intolerances
Sedentary life style/reduced physical activity

increased needs of fetus and occurs through vasodilatation
and development of new blood vessels. The endometri-
um, decidua and placenta are good sources of angiogenic
growth factors [5].

Concentration of water-soluble nutrients in maternal
plasma is lower in pregnancy than in the non-pregnant
state, while the situation is reverse for the liposoluble nu-
trients. Glucose crosses placenta by facilitated diffusion
and provides 75% of energy needs to the fetus. Amino-
acids are transferred against concentration gradients, and
fatty acids by simple diffusion (fat synthesis occurs in fe-
tal tissues). Ketone bodies produced by maternal lipolysis
cross the placenta freely by diffusion.

ENERGY REQUIREMENTS AND RECOMMENDED
WEIGHT GAIN IN PREGNANCY

Energy intake is monitored by weight gain during preg-
nancy. Recommendations are given in respect to BMI be-
fore conception. Generally accepted American Institute of
Medicine (IOM) 2009 recommendations on weight gain
[6] originate from the recommendations issued in 1990;
the difference being that recent ones are based on the
World Health Organization (WHQO) BMI categories and
include specific recommendations for gestational weight
gain for overweight and obese pregnant women (Table 2).
Premature labor, impaired intrauterine fetal development
and failure to initiate lactation are more common in preg-
nant women with insufficient weight gain. On the other
hand, pregnant women that gained more weight than
recommended deliver macrosomic infants, have greater
rate of hypertensive disorders of pregnancy, Cesarean sec-
tions and more difficulties in reducing the excessive weight
gained during postpartum period [7, 8].

Table 2. Recommended weight gain during pregnancy

Average weight
increase* in Il and
Il trimester
(average kg/week)

Recommended
weight gain (kg)

BMI before conception
(kg/m?)

<18.5 (undernourished) 12.5-18.0 0.51 (0.44-0.58)
18.5-24.9 (normal) 11.5-16.0 0.42 (0.35-0.50)
25.0-29.9 (overweight) 7.0-11.5 0.28 (0.23-0.33)
>30 (obese) 5.0-9.0 0.22 (0.17-0.27)

* Calculations assume 0.5-2 kg weight gain in the first trimester.
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British National Institute for Health and Clinical Excel-
lence advises that, instead of routine follow up on gestation-
al weight gain, the focus should be on individual monitoring
of fetal development and potential complications (for ex-
ample, insufficient weight gain due to growth restriction or
excessive gain due to fluid retention in preeclampsia. [3, 8].
Pregnancy outcome was also analyzed among women who
began gestation as overweight (BMI=25.0-29.9 kg/m? and
increased their weight less (2.7-6.4 kg) than recommended
[9]. It was concluded that, if growth and development of
fetus was appropriate, there was no evidence that insist-
ing on weight increase, as per the US Institute of Medicine
2009 recommendations, would produce additional ben-
efit to mother or fetal health. Results of similar research
of obese pregnant women provided contradictory results.
Recommendations for obese pregnant women were given
with the objective to eliminate not only the risks of having
large-for-gestational-age infants and obstetric complica-
tions, but also small-for-gestational-age infants, preterm
births and postpartum weight retention. It is assumed that
relationship between the class of obesity of mother on one,
and total weight gain during pregnancy on the other side, is
very complex. In order to balance the risks of fetal and ma-
ternal adverse outcomes, a case to case clinical judgment is
required in management of the overweight or obese woman
who is gaining less weight than recommended.

Lastly, the assessment of weight gain should also be con-
sidered in relation to the extra tissue deposited in pregnan-
cy. A woman that begins pregnancy with appropriate weight
(BMI=18.5-24.9 kg/m?) will gain in average 12.5 kg (fetus
3,400 g; placenta 650 g; uterus 970 g; breasts 405 g; amniotic
fluid 800 g; increase in blood volume 1,450 g; increase in
fluids 1,480 g; and maternal fat deposits 3,345 g) [10].

Human gestation is characterized by numerous, com-
plex adaptations in energy metabolism of incomparably
wider range and potential than mechanisms involved in
the non-pregnant state. This metabolic capacity of the
species on one, and the fact that fetal growth is very slow
process (characteristics of primate reproduction) on the
other side, protects and secures fetal growth even under
deprived maternal nutrition. Still, despite the effects of
such adaptations, intrauterine growth retardation is often
encountered in poor environments and can definitely be
connected with poor nutrition. Moreover, data based on
the birth weight index calculated as a percentage of total
increase of mother’s weight show that when the increase
is small, birth weight accounts for proportionally much
greater portion of total increase gained during pregnancy
(birth weight represents ~ 25% of total weight gain of well-
nourished mother and up to 60% of gestational weight
gain in poor communities) [11]. Birth weight shown by
this index could be a useful method for assessment of nu-
trition adequacy during pregnancy.

There is no precise data on total energy costs of nor-
mal pregnancy. In general, total costs consist of the energy
deposited as new tissue, deposited as fat and as energy re-
quired to maintain new tissue. Results vary from 125,000
(additional consumption of energy among pregnant women
in Sweden) to -7,000 (reduction of consumption among
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Table 3. Recommendations for energy intake during pregnancy

Table 4. Recommendations for intake of carbohydrates and fats (%

* based on 2006 IOM recommendations;
** only in the last trimester;
*** in the second and third trimester

pregnant women in Gambia) [12]. In well-nourished
woman, the basal metabolic rate begins to rise soon after
conception and continuously increases until delivery, while
in contrast, an undernourished woman shows evident sup-
pression of metabolism that persists to the third trimester of
pregnancy [11]. Apparently, there are individual metabolic
variations enabling the woman to carry her pregnancy to
term under a wide range of nutritional conditions up to the
adaptive limits, and consequences of any nutritional depri-
vation that exceeds these limits as well [1, 3, 8, 11]. Although
total costs of pregnancy were strongly correlated with the
woman’s pre-pregnancy fatness and pregnancy weight
gain, it seems that pre-pregnancy nutritional status may be
the key factor in modifying the energy costs of gestation
(possibly by introducing a system that supervise mother’s
pre-pregnancy energy status and by adopting economical
metabolic mechanisms to fit the individual capacity of preg-
nant women). The role of leptin and other neuropeptides
in achieving this goal remains to be fully understood [13].

In pregnant women with healthy pre-conception weight
who gained around 12 kg during gestation, additional en-
ergy needs were found to be around 80,000 kcal (Table 3)
(3,11, 14].

Energy needs in multiple pregnancies are greater. Rec-
ommended gestational weight gain for the women with
twin pregnancies which are well nourished, overweight
and obese before conception is 16.8-24.5 kg, 14.1-22.7 kg
and 11.3-19.1 kg, respectively [6, 9, 15].

MACRONUTRIENTS

Assuming that an average of 0.8 g/kg of protein/day is
taken in the non-pregnant state, and preconception BMI
is within normal range, recommended daily intake for
protein varies from 51g, i.e. +6 g per day to 71 g per day
[2, 16]. Preference is given to sources of animal origin that
do not contain too much fat, such as lean meat and fish,
milk and dairy products with lower fat content, eggs (egg
whites), fresh and dried pulses, grain cereals and nuts.
Protein-rich nutrients are at the same time good sources
of iron, phosphorus, iodine and B vitamins [15, 17, 18].

e In the non-pregnant | During pregnancy of total energy intake)
state (+kcal/day) Recommendations | Total fats | Total CH Non-starch
Europe 1950-2000 200%* (%) (%) polysaccharides (g/day)
WHO 1940 285 Max.| 30 75 24
_ USA <30 >50 /
UK l?a‘;’(é year 1940 200 Europe 20-30 | 55-65 Up to 30
1% trimester +0
;?;32 years 1900 2% trimester +340 . .
34 trimester+452 arbohydrates provide 55%-75% of energy needs. Good

Canada* 1% trimester +0 sources of carbohydrates are cereals and flour products,

31-50 years 1800 2 trimester+340 pulses, potatoes (starchy polysaccharides). Intake of simple

of age 31 trimester +452 sugars should be limited to 10% of energy needs. Fats should

provide up to 30 % of daily energy needs (Table 4) 2, 3, 16].

MICRONUTRIENTS

Prominent folate deficiency is connected with the neural
tube defects, iodine with the congenital hypothyroidism
and neurocognitive deficiencies, iron deficiency causes
sideropenic anaemia and increases the risk of low birth
weight, premature labor, and perinatal (and maternal)
mortality.

Liposoluble vitamins A and D pass freely to placenta
by diffusion. If there is no good source of vitamin D in
the diet and exposure to sun is minimal, it is advisable to
supplement the intake in daily doses of 10 pg of vitamin
D/day [3, 18]. Vitamin E and K transfer is very sparse and
concentration in fetal tissues and a newborn are lower than
in maternal tissues.

Vitamin C is transferred by facilitated diffusion. Con-
centration in fetal circulation is higher than in the mater-
nal blood. Vitamin C is in competition with glucose for
the same placental receptors, but even there is maternal
hyperglycemia, there is no evidence of fetal vitamin C de-
ficiency under the circumstances.

Folate (Vitamin B,) deficiency is present in 5% of general
population [3] and thus in early pregnancy. Folate is crucial
for synthesis of purine and pyrimidine precursors of nu-
cleic acids, in the metabolism of some amino acids and for
initiation of protein synthesis in mitochondria. Fetal levels
are 2 to 4 fold higher than in maternal circulation. Trans-
port of folate across the placenta is a complex process that
seems to involve several different transport systems. It may
be compromised by diet (polyphenolic compounds present
in alcoholic and nonalcoholic beverages, some methylxan-
thines found in coffee and black tea), therapeutic agents (xe-
nobiotics), lifestyle factors (smoking, drug abuse and alco-
hol consumption) and markers of pathological conditions.
Lower folate status has been associated with an impaired
fetal growth and neuro-developmental adverse outcomes.
Supplementation with 400 ug of folate before conception
and during the first 12 weeks of gestation is advised as pre-
ventive measure of neural tube defects [2, 19, 20, 21].

Transfer of Vitamin B , is mediated through the vitamin
specific receptors. B_ is transported passively, and B, and
B, by active transport (concentrations are higher in fetal
tissues).
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Concentrations of calcium are higher in fetal than in
maternal tissues — calcium is actively transferred across
the placenta, and the same applies for magnesium. Zinc
is transported as bound to albumin and it is found in
significantly higher concentrations in fetal tissues. Iron
transport through the placenta is very intensive, especially
in late pregnancy, when fetal needs are highest; placental
transferrin receptors facilitate transfer of iron bound to
transferrin.

Recommendations on daily intake of certain nutrients
during pregnancy are based on standards and assessment
of nutritional needs for general population that satisfies
the needs of 97.5% of population of certain age (Recom-
mended Daily Allowance - RDA) [18]. If sufficient evi-
dence is not available to calculate the requirement, recom-
mendation is given as an “adequate intake”/AI (Table 5).
There are also recommendations which relate to upper
limit, i.e. maximum allowed daily intakes which can be
taken without risks to mother and/or fetus (with no tera-
togenic effects) [22].

The iron requirements are not equally distributed over
the pregnancy: more of 80% of fetal needs relate to last
trimester. Despite physiological changes which ensure in-
creased resorption of iron (about 50% increases in second
and up to four times the norm in third trimester), data
published by WHO indicate that around 42% of pregnant
women have sideropenic anaemia [23]. In addition, iron
deficiency in pregnancy is also associated with higher risk
of premature labor, low birth weight (<2,500 g), and lower
cognitive tests scores [3, 24]. Iron status should be followed
up from the very beginning of gestation in order to prevent

Table 5. Dietary reference values of micronutrients in pregnancy

i . Reference value
Micronutrient/day
USA WHO Europe
Thiamin (mg) 14 1.4 1.0
Riboflavin (mg) 1.4 1.4 1.6
Niacin' 18 18 14
- Vitamin 86 (mg) 1.9 1.9 1.3
£ | Vitamin B,, (ug) 26 26 16
g Folic acid (ug) 6002 370-400° 400*
Vitamin C (mq) 80 55 50
Vitamin A® 750 800 700
Vitamin D¢ (ug) 157 5 108
Vitamin E° 15mg 0.15-2 mg/kg >3
Calcium (mg) 1000-1300 | 1000-1200 700
Phosphorus (mg) | 700-1250 1200 550
Magnesium (mg) 400 220 150-500
., | Sodium (mg) 1500'° <2000 1600
T‘E Potassium (mg) 4700'° 3510 3500
é Iron (mg) 27 X" 17-21
Zinc (mg) 12 7.3-13.3 7
Copper (mg) 1 1 1.2
Selenium (ug) 60 26-30 60
lodine (ug) 220 200 140

'as niacin equivalents; 2as dietary folate equivalents; *based on normative stor-
age requirement; “assuming bioavailability half of pure folic acid; ®as retinol
equivalents; as cholecalciferol; 7assuming minimal sunlight; ésupplement re-
quired if exposure to sunlight is limited and BMI>30 kg/m?; °as a-tocopherol;
%adequate intake; ''no recommendations, supplementation recommended
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adverse effects to fetal growth and post-partum anemia in
a timely manner, as well as to provide adequate reserves to
newborn being breastfed for the first six months. Anemia
in pregnancy is defined by hemoglobin (Hb) below 110
g/L, although it is known that during the II trimester the
concentration is naturally lower by approximately 5 g/L.
Supplementation is mostly indicated by physicians based
on individual assessment of each pregnant woman. In the
United States, iron supplementation is recommended in
lower doses (30 mg/day). Therapeutic doses which can
go up to 120 mg of elemental iron are prescribed in treat-
ment of anemia. (WHO does not recommend a certain
daily intake but universal supplementation since iron bal-
ance does not depend only on the properties of the diet
but also and especially on the amounts of stored iron [2,
21]. Daily iron supplementation is associated with reduced
risk of anemia, iron deficiency during pregnancy and low
birth weight [25]. However, particularly at doses 60 mg of
elemental iron or higher, it has been associated with side ef-
fects (constipation, nausea, vomiting and diarrhea) and an
increased risk of high hemoglobin concentrations in mid
and late pregnancy which may be harmful to both mother
and infant (late pregnancy hypertension, pre-eclampsia and
pregnancy complications). Thus, an intermittent oral iron
supplementation (one, two or three times a week on non-
consecutive days, alone or in combination with folic acid or
other vitamins and minerals) has been proposed as an al-
ternative to daily supplementation in pregnant women who
are not anemic and receive adequate antenatal care [26].

Many factors affect the resorption of non-hem iron
from supplements: improvement of resorption from veg-
etables and supplements is facilitated by vitamin C. Re-
sorption is reduced in the presence of polyphenols from
tea or coffee.

Additional supplementation containing iron, folate, cal-
cium, magnesium and zinc are often advised in multiple
pregnancies.

SPECIAL RECOMMENDATIONS AND DIETARY
RESTRICTIONS IN PREGNANCY

Even though the basic principles are the same as for gen-
eral population and nutrition is planned around 5 main
food groups (bread, cereals and potatoes, fruit and vegeta-
bles, milk and dairy products, meat, fish and substitutes/
pulses, egg, soya products, food or beverages with high fat
and/or sugar content), pregnant women are also advised
to [2, 3, 8,27, 28]:

a) Exclude all food sources which may contain poten-
tial teratogens such as food and supplements with high
concentrations of vitamin A, medications containing
retinoids;

b) Exclude foods which may be bacteriologically unsafe
and sources of infection such as listeriosis (immature soft
cheeses, unpasteurized milk, pates), toxoplasmosis (un-
dercooked meat, contaminated vegetables), salmonellosis
(raw or soft cooked eggs, mayonnaise, undercooked meat,
especially chicken);
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c) Use only iodized salt;

d) Since the amount of folic acid required to minimize
the risk of developing NTDs cannot be usually achieved
through dietary measures alone, folic acid supplementa-
tion is recommended as 400 pg/day of folic acid supple-
ment prior to conception and until the twelfth week of
pregnancy to all women who may become pregnant;

e) Limit caffeine intake, 200 mg/day (2 cups of coffee);

f) Use lactose-free milk and dairy products if lactase
deficiency is diagnosed;

g) Choose foods that are good source of hem iron
(meat, fish);

h) Exclude consumption of alcohol, stop smoking and
exposure to nicotine smoke (passive smoking);

i) Due to the potential danger of contamination by
methyl-mercury (and toxic threats from polychlorinated
biphenyls and other lipophilic contaminants) which can
cause fetal damage, pregnant and lactating women should
avoid eating shark, swordfish, tilefish and king mackerel
(big oily fish with potentially high content of methyl mer-
cury). Intake of oily fish low in mercury such are sardines,
herring and salmon, should be limited to two portions a
week. Contrary to oily fish (contains up to 30 % fat in the
tissues), white fish (cod, haddock and flatfish) contain far
less fat (1-4%) and the fat is deposited exclusively in the
liver;

j) Deficiencies in vegetarian/vegan diet need to be cor-
rected by choice of appropriate natural and/or enriched
food and supplements:

- Vitamin D in doses of 5 to 10 pg (200-400 IU) per
day;

- Iron in doses of 48.6 mg/day but it is advisable to
define the dose after individual assessment;

- Folic acid in doses of 400 to 800 pg;

- Total intake of vitamin B,, must be 2.6 ug/day, and
is achieved by taking enriched food and/or sup-
plements. Inadequate dietary intake of vitamin B,
causes elevated homocysteine levels, which have
been associated with adverse pregnancy outcomes
including neural tube defects and stillbirth;

- Calcium supplements in doses of 500 mg, if re-
quired;

- Zinc supplementation for vegans in doses of 15 mg
if the natural sources (legumes, nuts, and whole
grains) are not present in diet.

MANAGEMENT OF OVERWEIGHT AND OBESE
PREGNANT WOMEN

Obesity in pregnancy is a risk of numerous adverse out-
comes and complications including miscarriage, fetal

congenital anomalies, thromboembolism, gestational
diabetes, pre-eclampsia, dysfunctional labor, postpartum
hemorrhage, wound infection, stillbirth, neonatal death.
Detection of birth defects may be difficult due to sub-
optimal view on ultrasound. Administering anesthesia in
obese pregnant women is more challenging and need to be
planned in advance [39]. Cesarean sections and hyperten-
sive disorders are more prevalent, the breastfeeding rate is
lower. Prevalence of overweight and obesity has increased
significantly since 1990s all over the world, including Ser-
bia, and the same pattern has been seen among women
who get pregnant. [9, 29, 30]. An advice on healthy nutri-
tion and physical activity in relation to the class of obesity
(I, IT or III) should be given as early as possible (ideally
weight should be regulated before pregnancy). Glycoregu-
lation should be tested in all pregnant women that have
BMI>30 kg/m? [3, 31, 32, 33].

Nutritional advice for women who are overweight and
obese is usually associated with concern regarding safety
of calorie-restricted and other weight-losing diets and
thus remain challenging until research provides further
evidence. The reduction of calorific intake in the second
half of the pregnancy with consequential lipolysis and rela-
tive ketonemia has been reported to be associated with
an impaired mental function of the offspring [3]. The
relative ketonemia could be prevented by nutrition plan
dominated by intake of high carbohydrates low glycemic
index diet (suppression of lipolysis being achieved by the
increase of insulin sensitivity induced by such diet regi-
men). The same diet plan could also help in preventing the
onset of gestational diabetes in obese or overweight preg-
nant women [3, 33]. However, since the consequences of
gestational weight change in overweight or obese women
are still not completely understood, a preventive approach
has been adopted and weight loss during pregnancy is not
advised [2, 9].

CONCLUSION

Human pregnancy is successfully achieved within wide

range of variations in energy requirements and weight
gain. The thresholds for nutrient intakes to support good
pregnancy outcomes are not fixed values.
Although the concept of viewing the human fetus as a
“perfect parasite” has been long abandoned and replaced
with hypothesis of functional plasticity, the implicated
metabolic adaptations have their limits (“thrifty me-
tabolism”). The full significance of short- and long-term
outcomes of these adaptations require improved study
designs, sophisticated statistical models and studies with
longer follow up.
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UcxpaHa y TpyaHOhKU: OCHOBHM NPUHLMUNK U NpenopyKe

[Jpara Mnehaw’, CHexaHa MnewuHau*®, Onvneepa KoHTuh ByunHnh??
"MHCTUTYT 33 XUrnjeHy 1 MegnLMHCKY ekonorujy, MeauumuHckmn dakyntet, YHuBep3utet y beorpagy, beorpag, Cpbuja;

“MenuumHckm dakyntet, YHusep3uteT y beorpapny, beorpag, Cpbuja;

3KnuHuKa 3a ruHekonorujy u akywepcrso, KnuHuuku ueHtap Cpbuje, beorpag, Cpbuja

KPATAK CAZIP?KAJ

MpaBunHa ncxpaHa y TpyaHohun Tpeba ga o6e36enu npasu-
NaH pacT 1 pa3Boj N104a, 04yBa 1 yHanpeaw 3Apas/be Majke 1
omoryhu ycnocTae/batbe NakTauuje. Y nopehetrby ¢ TpyaHLamMa
KOje 1Majy HopMasHy TeXMHY, HENMoBO/baH NCXoA TpyaHohe je
yewhn mehy xeHama Koje 3anountby TpyAHONY Kao noTxparbe-
He vnw rojasHe. MoehaHe eHepreTcke U HYTPUTUBHE NoTpebe y
TpyAHohy 06e36ehyjy ce H130M GK3MONOLLKMX aaanTaLmja Koje
omoryhaBajy Aa ce TpyAHONa ycnewHo n3Hece y OKBUpy LWn-

pumsbeH « Received: 30/04/2013

POKOr orcera eHepreTckor yHoca 1 nosehatba TexuHe. Minak,
Kaga ce TpyaHoha oaBuja y ycnoBuMa Koju npeasunase opu-
3MONOLLKe afanTUBHe KanauuTeTe Majke, MMa MHAMLMja Aa Cy-
6onTumanHa ncxpaHa Moxe Aa floBefe 0 Pa3Boja HapyLUeHor
MeTabonmuKkor Mogena Koju ce Besyje 3a noBehaHy CKNOHOCT
jenmHKe Ka Hekm bonecTrma y ogpaciom o6y (Anjabetec me-
NNTYC TN 2, XNepTeH3unja, KOPOHapHa bonect, uepebpasnHu
WHCYNT).

KrbyuHe peun: TpyaHoha; ncxpaHa; deTtanHu pact
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