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According to the World Health Organization, the prevalence of overweight among women continues toincrease.
One of the most effective methods of body weight correction remains a low-carbohydrate diet, which is capable
of promoting faster fat mass reduction and improving metabolic indicators. Intense or moderate physical activity
further enhances the effects of the diet by influencing oxidative processes, energy expenditure, and the formation
of muscle mass. Micronutrients, particularly vitamin D and iron, play an important role in the metabolic response to
physical exercise; deficiencies of these nutrients are extremely common among women. Aim is to assess the effect
of targeted supplementation with vitamin D and iron on the anthropometric parameters of women adhering to a
low-carbohydrate diet and performing regular fitness training. Methods: anthropometric measurements, experimen-
tal methods, data synthesis and statistical analysis, questionnaires, and in-depth interviews were used. The study
sample consisted of 40 participants (N=40), women aged 19 to 49 years. At the end of the study, the group receiving
vitamin D supplementation only (2000 1U/day) demonstrated the most pronounced positive dynamics across all
anthropometric indicators: body weight decreased by an average of 10.46 kg, body mass index by 4.04 kg/m? body
fat percentage by 6.38%, and waist circumference by 10.95 cm. In the group receiving combined supplementation
with vitamin D (2000 IU/day) and iron (0.25 mg/kg/day), reductions in body weight, BMI, and body fat percentage
were recorded; waist circumference showed one of the most significant improvements, with an average decrease of
7.37 cm. The control group exhibited the smallest changes. The results indicate that iron deficiency is one of the key
limiting factors affecting the effectiveness of weight-loss programs. Optimization of micronutrient status (vitamin D
and iron stores) should be considered an essential component of body weight correction programs, particularly in

women of reproductive age.
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Connection of the publication with planned re-
search work.

This study is a fragment of the research project “Cor-
rection of dietary patterns and introduction of additional
dietary supplementation in women engaged in fitness,”
state registration number 0121U108187.

Introduction.

The prevalence of overweight and obesity among
women continues to increase, creating significant risks
for metabolic health, functional status of the body, and
quality of life [1]. For women who lead an active lifestyle
and engage in fitness activities, optimization of nutrition
and correction of factors that hinder effective changes
in body weight and body composition are of particular
importance. In this context, the combination of dietary
interventions with physical activity remains one of the
most effective approaches for improving anthropomet-
ric indicators and metabolic parameters.

Over the past decade, low-carbohydrate diets have
attracted considerable scientific interest. By reducing
glycemic load and improving insulin sensitivity, these
diets have demonstrated effectiveness in reducing body
weight, decreasing fat mass, and improving cardiometa-
bolic outcomes [2, 3]. Updated systematic reviews and
meta-analyses confirm that low-carbohydrate nutrition
can be effective even in short-term interventions, espe-
cially when combined with physical activity [4].

Physical training, particularly resistance and com-
bined exercise programs, has a significant impact on
muscle mass, energy metabolism, and energy expen-
diture, thereby enhancing the effects of dietary inter-

ventions [5]. Regular fitness activity improves lipolysis,
increases lean muscle mass, and contributes to a more
uniform reduction in fat mass, making the combination
of physical exercise and diet a key component of suc-
cessful weight management.

Special attention in contemporary research is given
to vitamin D and iron, as these nutrients directly affect
metabolism, energy performance, and the quality of ad-
aptation to physical exercise.

Vitamin D plays an important role in the regulation of
muscle function, protein synthesis, calcium homeosta-
sis, and immune response. Evidence suggests that low
vitamin D levels are associated with increased fat mass,
slower weight loss, and reduced muscle strength [6]. In
addition, optimal serum 25(0OH)D levels are associated
with better responses to physical exercise and more ef-
fective weight reduction [7].

Iron is a key micronutrient that ensures oxygen
transport, mitochondrial metabolism, and ATP synthe-
sis. Even latent iron deficiency without clinical anemia
can reduce endurance, impair the quality of the training
process, limit exercise intensity, and negatively affect the
dynamics of body weight changes [8]. In women of re-
productive age, the risk of iron deficiency is particularly
high, making its correction an important component of
optimizing physical and metabolic adaptation [9].

Despite the availability of numerous studies focusing
separately on low-carbohydrate diets, exercise training,
and the effects of micronutrients, there is currently a
lack of research that comprehensively evaluates the im-
pact of targeted dietary supplementation (iron + vitamin
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D or vitamin D alone) in combination with low-carbohy-
drate nutrition and fitness training on the dynamics of
anthropometric indicators in women.

Therefore, the present study aims to assess the
synergistic effects of these factors on changes in body
weight, body mass index, fat mass, and waist circumfer-
ence during a three-month intervention.

Since low-carbohydrate diets have demonstrated
high effectiveness in reducing body weight and fat mass,
and physical training enhances these effects through in-
creases in muscle mass and improvements in metabolic
responses, there is a need to investigate whether tar-
geted supplementation can further optimize changes in
body composition.

Of particular interest are vitamin D and iron—nu-
trients whose deficiencies are common among women
and may influence training effectiveness.

Vitamin D deficiency is associated with increased fat
mass, impaired muscle function, and a weakened re-
sponse to physical exercise.

Disturbancesiniron metabolism, even in the absence
of anemia, lead to reduced endurance, slower metabolic
processes, and poorer dynamics of weight loss.

The aim of the study.

To evaluate the effect of additional dietary supple-
mentation with iron in combination with vitamin D3 and
isolated supplementation with vitamin D3 on the dy-
namics of anthropometric indicators (body weight, body
mass index, body fat percentage, and waist circumfer-
ence) in women adhering to a low-carbohydrate diet
and performing a standardized fitness training program
for 12 weeks.

Object and research methods.

A prospective interventional study was conduct-
ed involving 40 women aged 18-49 years who regular-
ly attended fitness classes and agreed to adhere to a
low-carbohydrate diet. All participants provided written
informed consent to participate in the study.

The women were divided into three groups accord-
ing to the type of dietary supplementation received:

Group 1 (combined supplementation) — 19 women
who received a daily oral iron supplement (0.25 mg of
elemental iron; Solgar Gentle Iron) in combination with
vitamin D3 (Decristol D3) at a dose of 2000 IU.

Group 2 (vitamin D monotherapy) — 11 women who
received only vitamin D at a daily dose of 2000 IU.

Control group — 10 women who did not

index, body fat percentage, and waist circumference.
Measurements were conducted twice — before the in-
tervention and after 12 weeks of follow-up.

Physical activity levels were assessed using a short
questionnaire. Dietary intake was monitored based on
three-day food diaries and compliance with the low-car-
bohydrate diet (<26% of total energy from carbohydrates
or <130 g/day; total energy intake 1600-1700 kcal).

All participants performed standardized fitness train-
ing sessions (moderate-intensity resistance training, 60
minutes, three times per week).

Statistical analysis was conducted using the R soft-
ware environment (v.3.5.6). Data normality was assessed
using the Shapiro—Wilk test. Within-group comparisons
of pre- and post-intervention values were performed
using paired Student’s t-tests, while between-group
comparisons were conducted using independent t-tests.
The level of statistical significance was set at p<0.05.

Research results and their discussion.

In Group 1, which received supplementation with
vitamin Ds; (2000 IU/day) and iron (0.25 mg/kg/day),
changes in key anthropometric indicators were observed
after completion of the study.

Following the intervention, mean body weight (fig. 1)
decreased significantly compared with baseline values.
The boxplot diagram demonstrates a clear downward
shift of the entire distribution, reflecting a reduction in
body weight in the majority of participants in this group.
The obtained p-value (p<0.001) confirms a statistically
significant effect of supplementation in combination
with dietary modification.

Body mass index (BMI) (fig. 2) decreased signifi-
cantly after the intervention. The reduction in the me-
dian value was consistent and homogeneous across the
sample, indicating a clinically meaningful improvement
in this parameter, while the low p-value confirms that
these changes were not due to chance.

Body fat percentage also decreased (fig. 3). The box-
plot shows a reduction in the median and a decrease in
the upper quartile, indicating that fat reduction occurred
not only at average values but also among participants
with higher baseline levels of adipose tissue.

The obtained p-value indicates a high level of statis-
tical significance.

Waist circumference demonstrated one of the most
pronounced improvements (fig. 4).

receive any additional dietary supplementa- g0
tion.

All three groups adhered to a low-car-
bohydrate diet (with a fixed macronutrient
ratio) and followed a standardized fitness
training program throughout the entire ob-
servation period.

The duration of the intervention was 3
months. Anthropometric indicators (body
weight, body mass index, body fat percent-
age, and waist circumference) were as-
sessed twice — at baseline and at the end of
the study after 12 weeks — with subsequent g+
comparison of changes between the groups.

Anthropometric measurements were
performed using body composition analyz-
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ers Tanita BC-730 / MC-780, which allowed
assessment of body weight, body mass
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Figure 1 — Body weight, group 1.
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e a significant decrease in BMI by 2.3 kg/
m?;

¢ a reduction in body fat percentage by
3.4%;

* a marked decrease in waist circumfer-
ence by 7.37 cm.

Analysis of data in Group 2, which re-
ceived supplementation with vitamin D only
at a dose of 2000 U per day, showed the
most pronounced positive dynamics across
all anthropometric indicators. Over the in-
tervention period, body weight decreased
by an average of 10.46 kg, body mass index
by 4.04 kg/m? body fat percentage by
6.38%, and waist circumference by 10.95
cm, which was confirmed by a high level of
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Figure 2 — Body mass index (BMI), group 1.
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statistical significance (p<0.001 for all pa-
rameters).

It is important to note that baseline
values of body weight, BMI, body fat, and
waist circumference in participants of Group
2 were higher than those in Group 1, indi-
cating a greater potential for reduction, as
individuals with higher levels of adipose
tissue typically demonstrate a faster initial
response to interventions, particularly when
tolerance to physical exercise is adequate.

A key physiological factor underlying
these results was the high baseline ferritin
level - on average 76.5 ng/mL - which en-
sured optimal oxygen transport capacity,
efficient mitochondrial function, and high
aerobic performance. Scientific evidence in-
dicates that adequate iron stores are funda-

Before After

Figure 3 - Body fat percentage, group 1.
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mental for proper adaptation to physical ex-
ercise, effective fat oxidation, and recovery.

Thus, the combination of higher base-
line anthropometric values (greater poten-
tial for change) and optimal ferritin levels
(better tolerance to training) created con-
ditions under which Group 2 demonstrated
the most pronounced body composition
response to the program: substantial reduc-
tions in body weight, fat mass, and abdom-
inal circumferences without additional iron
supplementation.

In the control group, which followed diet
and physical training only without supple-
mentation, moderate but stable reductions
in all indicators were observed:

* body weight decreased by 3.33 kg;

e body fat percentage decreased by

Bef.ore Aﬁer
Figure 4 - Waist circumference, group 1.

The mean reduction was -10.0%, which is confirmed
by the corresponding diagram (Rel. Diff. = -10.0%).

The high level of statistical significance
(p=1.48e-07***) indicates that the observed effect is
systematic and robust.

Thus, the use of vitamin D and iron supplementation
in combination with an individually tailored diet and
physical activity resulted in:

e a statistically significant reduction in body weight
by 5.9 kg;

2.54%;
e waist circumference decreased by 3.36
cm.

A comparative analysis of changes in anthropometric
indicators across the groups is presented in table.

Thus, the control group demonstrated the smallest
changes, as without correction of iron deficiency and
without optimization of vitamin D status, the body ex-
hibits lower tolerance to physical exercise, reduced ef-
ficiency of fat oxidation, faster onset of fatigue, and im-
paired mitochondrial productivity.

Group 1 (Fe + D) showed better results than the con-
trol group; however, ferritin levels in this group were
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very low at baseline, which likely constrained the magni-
tude of progress.

Group 2 (vitamin D only) demonstrated the most fa-
vorable outcomes.

The combined effect of a balanced low-carbohydrate
diet and physical training in the control group ensured
moderate but stable positive changes in anthropometric
indicators over 12 weeks. These changes correspond to
the typical effectiveness of dietary correction and exer-
cise without additional nutritional support, as confirmed
by previous studies [10, 11].

This group exhibited the smallest changes because,
in the absence of iron deficiency correction and vitamin
D optimization, the body has lower tolerance to physical
loads, reduced fat-burning efficiency, faster fatigue, and
impaired mitochondrial productivity [12, 13].

The addition of vitamin D and iron supplementa-
tion (Group 1) significantly enhanced the effectiveness
of the intervention, as evidenced by significant reduc-
tions in body weight, BMI, fat mass, and waist circumfer-
ence compared with the control group. Thus, it can be
concluded that supplementation with iron and vitamin
D enhances aerobic capacity, utilization of fat as a fuel
source, recovery processes, and hormonal regulation
[14, 15].

The highest intervention effectiveness was observed
in Group 2, which received vitamin D only. The most like-
ly reasons include higher baseline anthropometric indi-
cators, which provided a greater potential for reduction.
Higher initial body weight, BMI, and waist circumference
accelerated the body’s response to caloric deficit and
training. A high ferritin level (76.5 ng/mL) represents an
optimal status for efficient energy utilization, mitochon-
drial function, lipolysis, endurance, and tolerance to in-
tensive training [16, 17]. Consequently, Group 2 demon-
strated the most pronounced reductions in body weight,
body fat percentage, and waist circumference.

DOI 10.29254/2077-4214-2026-1-180-560-568
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Table - Changes in anthropometric
indicators across the groups.

Group 1, n=19

Group 2, n=11

Absolute change | Absolute change

Body weight, kg 5.93 10.46
BMI, kg/m? 2.27 4.04
Body fat, % 3.35 6.38
Waist circumference, % 7.37 10.95

The results indicate that iron deficiency is one of the
key limiting factors in the effectiveness of weight man-
agement programs, as it affects endurance, recovery,
and the body’s ability to oxidize fatty acids.

The high baseline ferritin level in Group 2 ensured
maximal tolerance to training, which, in combination
with vitamin D supplementation and dietary interven-
tion, created optimal conditions for the greatest loss of
body weight and fat mass.

Conclusions.

Thus, optimization of micronutrient status (vitamin D
and iron stores) should be considered a mandatory com-
ponent of body weight management programs, particu-
larly in women of reproductive age.

Prospects for further research.

A promising direction for future research is the in-
vestigation of the effects of low-carbohydrate nutrition
combined with additional dietary supplementation in
the context of fitness training, with a particular focus on
hormonal changes, lipid and glycemic profiles, as well as
the long-term sustainability of achieved results. It is also
advisable to examine the effectiveness of such interven-
tions in different age groups and in women with met-
abolic disorders, particularly in the presence of insulin
resistance.

BN/2IMB AOAATKOBOI AIETUYHOT CANZNIMEHTALLIT B NOEAHAHHI
3 HU3bKOBYIIEBOAHOIO AIETOIO HA 3MIHU AHTPONOMETPUYHUX
NMOKA3HMKIB XIHOK, LLO 3AMMAIOTbCA ®ITHECOM

HauioHanbHuii yHiBepcuTeT $pisnyHOro BUXoBaHHA i cnopty YKpaiHu (m. Kuis, YKpaiHa)
dolgayana@gmail.com

3a daHUMU BcecsimHboi opaaHizayii oxopoHU 300p08’s, mouwlupeHicme HadMipHOI 8aau ceped HHOK MPOO0BMYE
3pocmamu. OOHUM 3 Halibinbw egekmusHUX Memodie KOPeKUii Macu mina 3aaulideEMbCA HU3bKO8Y2/1€800HA
diema, AKa, 30aMHa CrnpuAMU WeudWoMy 3HUHEHHIO HUPOBOI MACU Ma NOKPAWeHHo MmemabosniyHUX MOKA3HUKI8.
IHmeHcusHi abo MoMipHi i3uyHi HasaHMaxceHHs 000AMKOB0 MiocuAOMb edpekmu BGiEmu, 8naAuUBaAYU HA
oKcudamusHi npoyecu, sumpamu eHepzii ma ¢GopmMys8aHHA M’A3080i macu. Baxcausy pone y memaboniyHili
8i0M06idi Ha (hi3uYHi HABAHMAXEHHSA 8idi2paomb MIKPOHYMpIiEHMU, 30Kpema simamiH D ma 3anizo, degiyum axKux
Haod3su4aliHo nowupeHuli ceped #iHOK. Mema — oyiHUMU 8MAuU8 uinecnpsamosaHoi canaimeHmauii gimamiHom
D ma 3ani30M Ha aGHMPONOMEemMpPUYHi MOKA3HUKU YIHOK, AKI 0ompumyomecsa HU3bKosyenesoOHoi diemu ma
BUKOHYIOMb pe2ynsapHi imHec-HasaHmax)ceHHa. Memoou: 8UMIPHOBAHHA GHMPOMOMEeMPUYHUX MOKA3HUKIB,
eKcrepumeHm, cuHme3 0aHUX MA CMamMUCMUYHUl aHani3, aHKemMy8aHHA ma noenubneHe iHmepe’to. Bubipky
cmaHosuso 40 ocib (N=40), »iHku gikom 8i0 19 00 49 pokis. 1o 3aKiHYeHHIO 00CAIOHCEHHA y 2pyi, AKA OMpPuUMyeand
canaimeHmayito auwe gimamiHom Dy 003i 2000 MO Ha OeHb, byna giomiyeHa, Halibinbw 8UPAXEHA MO3UMUBHA
OUHAMIKY 8Cix AHMPOMOMeMpPUYHUX MOKA3HUKIB: Maca mina 3HU3unacsa 8 cepedHbomy Ha 10,46 Kz , iHOekc macu
mina —Ha 4,04 k2/m 2, »cuposuli KOMNoHeHM — Ha 6,38% , a o6xeam manii —Ha 10,95 cm. Y epyni, wo ompumyeana
cannimeHmayito eimamiHom D (2000 MO/doby) ma 3anizom (0,25 me/ke/006y), 6yau 3agikcosaHi 3miHU macu mina,
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IMT, % #uposoi mKaHuUHuU; obxeam masii npodemoHcmpyeas o0He 3 Halibinbw sUPAXEHUX MOKPAWEHb, CEPEOHE
3HUMCEeHHA cmaHosuno — 7,37 cM. KoHmposbHa epyna nokasana HalimeHwi 3miHU. Pe3ysismamu 0emMoHCmpyroms,
wo deqhiyum 3a1i3a € 00HUM i3 KAOY0BUX 0OMEHCYIOYUX haKmMopis eheKkmusHoOCMIi npo2pam KopeKyii macu mina.
Oonmumizauia MiKpoHympieHmHo20 cmamycy (gimamiH D, 3anac 3ani3a) mae posenadamucs, Ak 0b608’a3Kosea
CK1a008a Npo2pam KopeKuii macu mina, ocobaueo y 3iHoK pernpodyKmusHo2o 8iKy.

Knwo4oei cnoea: maca mina, HU3bKogy2ne8o00Ha diema, 3aHAMMSA pimHecom, 000amMKo8a canaimeHmayis.

3B8’A30K ny6niKauii 3 Nn1aHOBMMM HAayKOBO-J0CNIg-
HUMU poboTamu.

[JaHa pobota € ¢pparmeHTom HAOP «Kopekuia pavjio-
HiB Xap4yyBaHHA Ta BBeAEHHA A0AATKOBOI AiETUYHOI Ca-
naiMeHTaU,ji KiHOK, WO 3aMatoTbca GiTHECOM», HOMep
LepKaBHOI peecTpay,ii 0121U108187.

Bcryn.

MowurpeHicTb HaAMIPHOT Macu Tina Ta OXMUPIHHA
cepep, KiHOK NPOAOBKYE 3POCTATH, WO CTBOPIOE Baromi
PU3MKK oA MeTabonidyHoro 340pos’a, dyHKLiOHaAbHO-
ro CTaHy opraHiamy Ta AkocTi Xutta [1]. [na KiHOK, AKi
BeAyTb aKTUBHUI crocib XuTta Ta 3aimatoTbea iTHe-
com, ocobamnBe 3HaYEHHA MaE ONTMMI3aLiA XapyyBaHHA
i KopeKLia $aKkTopiB, O NepewwKoaKatoTb ePeKTUBHIN
3MiHi Macu Tina Ta cknaay Tifa. Y UbOMy KOHTEKCTI MOEA-
HaHHA AIETUYHUX BTPYYaHb 3 Gi3UYHOIO aKTUBHICTIO 3a-
NIVWAETLCA OAHUM i3 HaWBiNbLL pe3ynbTaTUBHUX LUAAXIB
NOKPALLEHHA AaHTPONOMETPUYHUX MOKA3HUKIB Ta MeTa-
60niYHNX NapameTpiB.

YNpoaoBXK OCTaHHLOFO AECATUAITTA 3HAYHMI Hay-
KOBMI iHTepec MpMBEpPTalOTb HWU3bKOBYIEBOAHI AiETH,
AKI 3aBOAKM 3HUMKEHHIO TNiKEMIYHOTO HaBaHTAXKEHHSA
Ta MOKPALLEHHIO YYTAMBOCTI A0 iHCYNiHY AEeMOHCTpY-
10Tb ePEeKTUBHICTb Y 3MEHLWIEHHI MacK Tifla, 3HUKEHHI
KMPOBOI TKAaHMHM Ta NOKpPaALLEHHi KapaiomeTaboniuyHumx
nokasHukie [2, 3]. OHOBMEHi cucTemMaTUYHI ornaam Ta
MeTa-aHani3n NiaTBEepPANKYIOTb, WO HWU3bKOBYINEBOAHE
XapyyBaHHA Moxe b6yTv epeKTMBHUM HaBiTb Yy KOPOT-
KOCTPOKOBMWX iHTEPBEHLiAX, 0cO6/MBO NPU NOEAHAHHI 3
¢di3nyHOoO aKkTMBHIcTIO [4].

®i3nyHi TpeHyBaHHA, 30Kpema CuaoBi Ta KOMBIHO-
BaHi Mporpamu, CyTTEBO BM/IMBAIOTb Ha M'A30BY Macy,
eHepreTMYHNn metabonism Ta BMTpPATU eHeprii, nocu-
Ntooun edbeKTU AieTMYHUX BTpyYaHb [5]. PerynapHa o¢it-
HeC-aKTMBHICTb MOKpalye ninonis, 36inbwye cyxy m’s-
30BY Macy Ta crnpuAe 6inbll PiIBHOMIPHOMY 3HUMKEHHIO
KMPOBOI MacK, WO pobUTb NOeAHAHHA GiSUYHUX HaBaH-
TaXKeHb i LIETU KNHOYOBOK CKNAA0BOIO YCMILLUHOMO KOHTP-
0110 Macw Tina.

OKpemy yBary y Cy4daCHUX AOCANIAMEHHAX Npuaina-
10Tb BiTamiHy D Ta 3ani3y, OCKiNbKM Ui HyTpieHTU bes-
nocepegHbO BM/IMBalOTb Ha MeTabosi3m, eHepreTUyHy
NPOAYKTUBHICTb i AKICTb aganTauii 40 $i3UYHUX HaBaH-
TaXKEeHb.

BitamiH D Bigirpae Ba*kn1By posnb y perynauii m’saso-
BOi dyHKLIi, cnHTesi 6inKa, romeocTasi KanbLito Ta iMyH-
Hi Bignosigi. [lokasu cBig4aTb, WO HU3bKUIN pPiBEHb
BiTamiHy D nos’A3aHuii i3 36inblUEHHAM KMPOBOT Macw,
YMOBiZIbHEHHAM BTPaTW BarM Ta 3HUMKEHHAM M’S30BOIT
cunn [6]. JoaaTKoBO, onTUManbHUIA piBeHb 25(0OH)D
ACOLLIIOETLCA 3 KPaLLO peaKuieto Ha ¢i3snyHi HaBaHTa-
YKEHHSA Ta ePEKTUBHILLIMM 3HUMKEHHAM Macu Tina [7].

3ani30 € KAYOBUM MIKPOHYTPIEHTOM, LLO 3abesne-
YY€e TPAHCMOPT KUCHIO, MITOXOHAPIaNbHUIA MeTabonism
Ta cuHTe3 AT®D. HaBiTb nateHTHUI aediunT 3anisa 6e3
KNiHIYHOI aHeMil 34aTHUIA 3MeHLWYBaTU BUTPUBANICTb,
3HMXKYBATK AKICTb TPEHYBANIbHOTO Npouecy, 0bmerKyBa-

TW iHTEHCMBHICTb Qi3NYHMX HaBaHTaXKeHb Ta HEraTUBHO
BMNAMBATU Ha AMHAMIKy 3MiH Macwu Tina [8]. Y »KiHOK pe-
NPOAYKTUBHOTO BiKy pu3nK aediunTty 3anisa € ocobamso
BMCOKUM, LLO POBUTL MO0 KOPEKLLO BaXK/IMBUM KOMMO-
HEeHTOM onTMmisaLii ¢pi3nyHoi Ta meTaboniyHoi aganTa-
uii [9].

Monpu HaABHICTb YMCNEHHUX PO6IT, OKpemo npwu-
CBAYEHUX HUW3bKOBYI/IEBOAHUM [i€TaM, TPEHYyBaHHAM
Ta BM/IMBY MiIKPOHYTPIEHTIB, Hapa3i 6paKye A0CNiaAKeHb,
O KOMMIEKCHO OLiHIOKTb BMAUB Li/IbOBOI AIETUYHOT
cannimeHTauii (3anizo + sitamid D abo nuuie BitamiH D)
Yy NOEAHAHHI 3 HU3bKOBYINEBOAHUM XapyyBaHHAM i iT-
HeC-HaBaHTaXXEHHAMM HA AMHAMIKY aHTPOMNOMETPUYHUX
NMOKA3HMUKIB Y *KiHOK.

Came TOMy faHe AOCNIAKEHHA CNPAMOBAHO Ha OLiH-
KY CMHEepPriyHOro BnAMBY UMX GaKTOpiB HA 3MiHY macu
Tina, iHAEKCY Macw Tina, }XMPOBOi Macu Ta obxBaTy Tanii
NPOTArOM TPUMICAYHOI iIHTEPBEHLLiT.

OCKIiNNbKM HU3bKOBYINEBOAHI AIETM NMPOAEMOHCTPY-
Ba/M BUCOKY ePEeKTUBHICTb Y 3MeHLUEeHHi Macu Tifa Ta
KMPOBOI TKAHMHU, 3 i3NYHI TPEHYBAHHA NMOCUAIOIOTD L
epeKTM 3a paxyHOK 36inblueHHA m’A30BOi macu Ta no-
KpalweHHs meTabosnivyHOI BiANOBIAj, BMHMKae noTpeba
A0CNIONTU, YN MOXKE LiNboBa canaiMmeHTaLifa 40AaTKOBO
ONTUMIi3yBaTM 3MiHUM CKAaAy Tina.

Ocobnumeuit iHTepec cTaHOBAATbL BiTamiH D Ta 3ai30
— HYTPIEHTH, AediUUT AKMX YaCTO 3yCTPIYAETLCA Y KiHOK
Ta 34aTHUI BNAMBATU HA ePEKTMBHICTb TPEHYBAHD.

Oediunt BiTamiHy D acouiioBaHuit 3i 36inblIeHHAM
YKMPOBOI TKAHWHW, MOpPYLUEHHAM M'A30BOI OYHKLii Ta
ocnabneHot peakuieto Ha GisMYHi HaBaHTaXKEHHSA.

MopyLleHHA 0bMiHy 3ani3a, HaBiTb 6e3 aHemil, npu-
3BOANTb [0 3HUKEHHA BUTPUBANOCTI, YNOBIIbHEHHA Me-
TaboNiYHMX NPOLLECIB i ripLWIOi AMHAMIKM 3HUMKEHHA MacK
Tina.

Merta gocnigKeHs.

OUiHUTX BNAMB A0LATKOBOI AIETUYHOI cannimeHTau,ii
3ai30M y NOEAHAHHI 3 BiTamiHOM D3 Ta i30/1b0BaHOI ca-
naimeHTauji BitramiHom D3 Ha AMHaMiKy aHTpoOnoOMeTpuY-
HUX MOKa3HMKiB (Maca Tina, iHAeKc macu Tina, BiACOTOK
YKMPOBOT MacK, 06xBaT Tanii) y XKiHOK, AKi LOTPUMYIOTbCA
HW3bKOBYINEBOAHOI [IETU Ta BUKOHYHKOTb CTaHAAPTU30-
BaHy nporpamy ¢iTHec-TpeHyBaHb NPOTATOM 12 TUXKHIB.

06’eKT i meTOAU AOCNiAXKEHHSA.

Byno nposeaeHo NpocrneKkTUBHE iHTepBeHLiiHe [0-
cnigyKeHHa 3a yvactio 40 KiHOK Bikom 18-49 pokiB, AKi
perynapHo BiaBiayBann GiTHeC-3aHATTA Ta NOroAMAUCA
LOTPMMYBATMCA HU3bKOBYINEBOAHOI Ai€TH. YCi y4acHMU,
nignvMcany iHbopMoBaHy 3rofy Ha y4acTb Y AOCAIAKEH-
Hi.

KiHKM Bynun po3nogineHi Ha Tpu rpynun 3anexkHo Big,
OTPMMYBaHOI AiETUYHOI canaimeHTaLii:

lpyna 1 (KomnaeKkcHa cannimeHTauin) — 19 KiHOK, AKi
LLOAEHHO OTPUMYBA/IM, NepopasbHO, Mpenapart 3anisa
(0,25 mr enemeHTapHoro 3asnisa Solgar (Gentle Iron)) y
noeaHaHHi 3 BiTamiHom Ds ([ekpicton D3) y aosi 2000
MO.
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lpyna 2 (moHocansimeHTauis BiTamiHom D) — 11
KIHOK, fAIKi npuiimanu nuwe BitamiH D3 y aosi 2000 MO
Ha o06y.

KoHTponbHa rpyna — 10 KiHOK, AKi He oTpMMyBaau
YKOAHOI A0AAaTKOBOI AIETUYHOI cannimeHTaui.

Yci Tpu rpynn AOTPUMYBANAUCb HU3bKOBYINEBOAHOI
nieTn (3 ¢diKcoBaHMM CMiBBIAHOLWEHHAM MaKpPOHYTpI-
€HTIB) Ta BMKOHYBA/M CTaHAAPTU30BaHy nporpamy ¢it-
Hec-TpeHyBaHb MPOTATOM YCbOTo NepioAy CNOCTEPEXKEH-
HA.

TpuBanicTb iHTepBeHL,ii cTaHOBMAA 3 MmicALi. AHTpO-
NOMETPUYHI MOKa3HMKM (Maca Tina, iHAEKC macu Tina,
BiZICOTOK »MpPOBOI Macu, 0bxBaT Tasii) ouiHlOBanu ABidi
— Ha MoYaTKy AOCAIAMKEHHA Ta MO MOro 3aBepLUeHHi
yepes 12 TUXKHIB — i3 NOAANbWNM NOPIBHAHHAM AMHaA-
MIKW MiXK rpynamu.

OUiHIOBAaHHA aHTPOMOMETPUYHUX MOKA3HUKIB 3Mil-
CHIOBaNM 32 AOMNOMOrOL0 BariB-aHani3aTopis CKAagy Tina
Tanita BC-730 / MC-780, AKi 4,03BOAAAN BU3ZHAUYUTU Macy
Tina, iHAEKC macK Tina, BiACOTOK KMPOBOI Macu Ta 06-
XBaT Tanii. BumiptoBaHHA NnpoBoaMAM ABiYi — 40 NOYaTKy
iHTepBeHU|ii Ta Yepe3 12 TUXKHIB CNOCTEPEXKEHHSA.

PiBeHb ¢i3nMyHOi aKTMBHOCTI BM3Ha4Yaan 32 AONOMO-
rot0 KOPOTKOTO aHKETYBaHHA. XapyoBWiA paLLioH KOHTPO-
JIIOBA/IM HA OCHOBI TPUAEHHUX XapYOBUX LLLOAEHHMKIB Ta
BiZNOBIAHOCTI HU3bKOBYINEBOAHIN AjeTi (<26% Byrneso-
4is abo <130 r/poby; kanopinHictb 1600-1700 KKan).

Yci yyacHWUi BMKOHYBanW CTAHZAPTU30BaHI ¢iT-
Hec-TpeHyBaHHA (CWM/IOBI 3aHATTA cepeaHboi iHTEHCUB-
HocTi, 60 xB, 3 pa3n Ha TUXKAEHD).

[OnAa cTaTUCTUYHOrO aHani3y AaHMX BUKOPUCTOBYBA-
nn cepegosuue R (v.3.5.6). HopmanbHicTb posnoginy
nepesipann Tectom LWanipo-Yinka. [OnA nNopiBHAHHA
NOKa3HUKIB «40» Ta «NiCiA» BCEPeAUHI KOXKHOI rpynm
3aCTOCOBYBANM NapHuUi t-kputepit CTblogeHTa, a AnA
MIKIPYNoBOro MOPIBHAHHA — He3anexHui t-tect. Pi-
BEHb CTAaTUCTUYHOI 3HAYYLLLOCTi BCTAHOB/OBA/IM HA PiBHi
p<0.05.

Pe3ynbTatu gocnigyKeHHA Ta ix 06roBopeHHs.

Y rpyni 1, WwWo oTpumyBana canniMmeHTaL,ito BiTamiHOM
D (2000 MO/go6y) Ta 3anizom (0,25 mr/Kkr/poby), 6yno
3aiKCOBaHO 3MiHW Y K/ILOYOBUX aHTPONOMETPUYHMX NO-
Ka3HWKax Micna 3aBepLlUeHHA A0CNiAKEHHA.

Micna iHTepBeHLjii cepeaHa maca Tina (puc. 1) go-
CTOBIPHO 3HM3MJIAcA MOPIBHAHO 3 BUXIHWM piBHEM.
Boxplot-giarpama AeMOHCTPYE YiTKe 3pyLUEeHHA BCbOro
po3noainy BHU3, WO Bigobparkae 3MeHLIEHHA MacK Tifa
B 6inbwocTi yyacHuub rpynu. OTpumaHe
p-3HaueHHs (p<0.001) nigTBEpPAXKYE CTAaTUC-
TUYHO 3HaYyLWMM edeKT cannimeHTauii B no-
€HAHHI 3 KOPEKL,iE€l0 XapyyBaHHA.

IMT (puc. 2) AOCTOBIPHO 3MeHLWMBCA &
nicnAa BTPyYaHHA. 3HMMKEHHA MegiaHHOro
3HaUYeHHA € cTabinbHUM Ta OAHOPIAHUM Yy
BMBIpLi, WO CBIAYMTL NPO KAIHIYHO BaxK- £
/IMBE MOKPALLEHHA MOKa3HMKa, a HU3bKe g 7
p-3HaYeHHA NiATBEPAKYE, WO Ui 3MiHU He € ©
BMMAZLKOBUMM.

PiBeHb *KMpoBOi Macu (%) TaKOXK 3MeH-
wueca (puc. 3). Boxplot noKasye 3HUKEHHSA 60
Me[liaHN Ta 3MEHLUEeHHA BEPXHbOTO KBAPTU-

N1, WO O3HAYAE, WO 3HUMKEHHSA XUpY Biaby-
IOCA He NuLle Yy cepeaHix 3HayeHb, ane "

90

OTpMMaHe p-3HAYEHHS CBiAYMTb MPO BUCOKWUIA pi-
BEHb CTAaTUCTUYHOI 3HAYYLLOCTI.

O6xBaT Tanii NpoAeMOHCTpyBaB ofHe 3 HanbinbL
BUPAKEHUX NOKpaLLeHb (puc. 4).

CepepfHe 3HMKeHH:A cTaHoBuN0 —10,0%, wo nigTeep-
OxKeHo BignosigHoto aiarpamoto (Rel. Diff. = —-10.0%).

Bucokuii piBeHb CTaTUCTUYHOI  3HAYYLLOCTI
(p=1.48e-07***) cBigunTb, WO ePeKT € CUCTEMHUM Ta
HadiHUM.

OTKe, 3aCTOCYBaHHA canaimeHTauii BitamiHom D Ta
3a/1i30M y NOEAHAHHI 3 iHAMBIAYaNbHO NigibpaHum paui-
OHOM i Pi3MYHOI0 aKTUBHICTIO NPOAEMOHCTPYBANO:

® CTaTUCTUYHO 3HAYYLLE 3HMMKEHHA MacK Tina Ha 5,9
Kr

e 10CTOBiIpHE 3MeHLWeHHA IMT Ha 2,3 Kr/m?

® 3HW}KEHHA BiACOTKA XXMPOBOi TKAaHWHMU Ha 3,4%

® 3HaYHe 3MeHLIeHHA 0bxBaTy Tanii Ha 7,37 cm.

AHani3 gaHux y gpyrin rpyni, Aka oTpMmyBana cani-
MmeHTauito amwe BitamiHom D y fo3i 2000 MO Ha aeHb,
Nnokasas HalbinbL BUpaXKeHy NO3UTUBHY ANHAMIKY BCiX
QHTPOMOMETPUYHUX NMOKA3HUKIB. 3a nepiog, iHTepBeHLii
maca Tifla 3HM3uIaca B cepeaHbomy Ha 10,46 Kr, iHAEeKC
macu Tina — Ha 4,04 Kr/m2, 3KMPOBUIA KOMMOHEHT — Ha
6,38%, a 06xBat Tanii — Ha 10,95 cm, Wo niaTBEPAKEHO
BMCOKMM PiBHEM CTaTUCTMYHOI 3HavyLLocTi (p<0,001 ans
BCiX MOKa3HUKIB).

BaxnmBO Bi43HAUYMTK, LLO NOYATKOBI 3HAYEHHA Macu
Tina, IMT, xupy Ta 06xBaTy Tanii B yyacHWUUb rpynu 2 byaum
BULLMMMU, HiXK y Tpynu 1, WwWo o3Ha4yano Ginblunii NoTeH-
uian Ana 3HUMKEHHS, OCKi/IbKM 0COBU 3 BULLMM PiBHEM
YKMPOBOI TKAHWHW 333BMYAN AEMOHCTPYHOTb LUBMALLY
noYyaTKOBY BiAMNOBIAb HA BTPyYaHHA, 0cO61MBO NpM HOpP-
MasibHil TONepPaHTHOCTI A0 Gi3NYHOrO HaBaHTAXKEHHA.

KntouoBum ¢isionoriyHMm pakTopom Takoro pesyb-
TaTy CTaB BMCOKMWI BUXiAHWUI piBeHb depuUTUHY — y ce-
peaHbomy 76,5 ng/mL, akuii 3a6e3nevysas oNTUMaAbHy
KMCHEBOTPAHCMOPTHY 34aTHICTb, ebeKTUBHY poboTy Mi-
TOXOHAPIV Ta BUCOKY aepobHy npoayKTMBHicTb. Haykosi
OaHi cBiaYaThb, WO afeKBaTHI 3anacu 3ani3a € 0OCHOBOK
ONA HOpManbHOI aganTayii 40 ¢i3UYHMX HABAHTAXKEHD,
NPOAYKTUBHOIO }KMPOCMANEHHA Ta BiAHOBNEHHA.

TakKMM YMHOM, NOEAHAHHA BULLMX BUXILAHUX aHTPO-
NOMETPUYHMX MNOKA3HWKIB (binbluMiA MoTeHuian Anna
3MiH) Ta onTMmanbHoro ¢epuTUHy (Kpalia nepeHocu-
MiCTb TpeHyBaHb) cpopMyBano yMOBM, 3a AKUX rpyna 2
NPOAEMOHCTPYBaNA HAWMOTYKHiWY KOMMO3ULiNHY Bif-
noBiZb Ha NPOrpamy: BUparkeHe 3MEeHLUEHHA MacK Tina,

p =4.31e-07***

Rel. Diff. = -8.9%

Y Yy4aCHMUb i3 BULMM MOYATKOBUM PiBHEM
YKMPOBOI TKAHWHMW.

Before After

PucyHoK 1 — Maca Tina, rpyna 1.
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331 p = 7.98e-06***

Rel. Diff. =-9.3%

IMT kr/m2

184

274
244
214

Before After
PUCYHOK 2 — IHaeKc macu Tina (IMT), rpyna 1.

p = 4.12e-06***
Rel. Diff. =-10.0%

40
S
$3s
x

30

25

Before After
PucyHoK 3 — BiAcOTOK *KMPOBOi TKaHUHM, rpyna 1.
p = 1.48e-07***
100 Rel. Diff. = -10.0%

O6xsar Tanii, cm

90
80
70
60

Bef'ore Af'ter
PucyHok 4 — O6xsar Tanii, rpyna 1.

KUpY Ta abaomiHanbHUX 06’emiB 6e3 JopaTkoBoi canni-
MeHTaUii 3a1i30M.

Y KOHTPO/IbHIN rpyni, AKa 3aCTOCOBYBasa IMLLE AiETY
Ta ¢i3nuHi TpeHyBaHHA 6e3 cannimeHTauji, Big3HaYeHo
NOMipHi, ane cTabiNbHi 3HWKEHHS BCiX MOKA3HMKIB:

® Maca Tina ameHLwmunnaca Ha 3,33 Kr.

® JKMPOBUIN KOMMOHEHT 3HU3UBCA Ha 2,54%.

® OKPYXHiCTb Tanii 3meHwwnnaca Ha 3,36 cm.

MopiBHANBbHWUI aHaNi3 3MiHW aHTPOMOMETPUUYHUX NO-
Ka3HMKIB y rpynax HaBeAeHui B Tabauui.

OTKe, KOHTPO/IbHA Fpyna Nokasasa Han-
MEeHLUi 3MiHM, OCKiNbKM 6e3 Kopekuii aedi-
UMTY 3ani3a Ta 6e3 onTumisauii piBHA BiTa-
MiHy D opraHi3am Ma€ HUXK4Yy TONEPaHTHICTb
00 ®i3MYHMX HaBaHTaXKeHb, ripwy epeKkTmns-
HiCTb XKMpPOCNaNeHHsA, WBUALY BTOMY, ripLuy
MITOXOHZAPIaNIbHY NPOAYKTUBHICTb.

lpyna 1 (Fe + D) noka3sana Kpalli pe3y/ib-
TaTW, Hi*K KOHTPO/b, TaKOX B rpyni 1 depu-
TUH BYB Ay¥Ke HU3bKWUM, LLLO CMPUAN0 CTPU-
MaHHIO nporpecy.

lpyna 2 (Tinbku BiTamiH D) mnokasana
HalMKpaLli pe3ynbTaTtu.

KombiHoBaHWin BnavMB 36anaHcoBaHOI
HW3bKOBYINEBOAHOI AiETM Ta di3nYHUX Tpe-
HyBaHb Yy KOHTPO/bHIiM rpyni 3abesneuyus
NMOMipHi, ane cTabiNbHi MO3UTUBHI 3MiHU
AHTPONOMETPUYHMX MOKA3HUKIB MPOTArom
12 TuKHiB. Ui 3miHM BignoBigatoTb TMNOBIN
edeKTUBHOCTI KOpPEKL,i XxapyyBaHHA Ta Tpe-
HyBaHb 6e3 [04aTKOBOI HYTPITMBHOI nNia-
TPUMKM, WO MiATBEPANKYETLCA AOCHIAMKEH-
Hamu [10, 11].

lpyna nokasana HaMMeHWi 3MiHK,
OCKiNbKM 6e3 KopekKuii aediunTy 3anisa Ta
6e3 onTumisal,ii piBHs BiTamiHy D opraHiam
Ma€ HUXKYY TOJIEPAHTHICTb A0 Gi3NYHUX Ha-
BaHTA)KeHb, ripwy epeKTUBHICTb KMpocna-
NIeHHA, WBMALWY BTOMY, TipLy MIiTOXOHAPI-
aNbHY NPOAYKTMBHIcTb [12, 13].

[JopaBaHHA cannimeHTauii  BiTamiHOM
D Ta 3anisom (rpyna 1) cyTteBO nocuauio
epeKTUBHICTb BTPYYaHHA, WO NPOABUIO-
cA y AOCTOBIpHOMY 3MeHLWeHHi Baru, IMT,
KMPOBOI MacCK i OKPYXKHOCTI Tanii NopiBHA-
HO 3 KOHTPOJ/IbHO rpynoto. OTxe MoXKemo
3p06UTU BMCHOBKM, WO AOAABaHHA 3ani3a
i BiTamiHy D nmigcuntoe aepobHy npoayk-
TUBHICTb, BUKOPUCTAHHA KMPIB AK NanuBa,
BIAHOB/NEHHA, TOPMOHA/NbHY  perynsaLito
[14, 15].

HaliBuita edeKTUBHICTb  iHTEpBEHL,i
cnocTepiranaca y rpyni 2, aka oTpumyBa-
na Avwe sitamin D. MmoBipHi npuunHm —
BMLLI MOYATKOBI AHTPOMOMETPUYHI MOKa3s-
HWKK, cNpuAnu Ginblwomy noTeHuiany ana
3HUXKEHHSA. Buwi Bara, IMT i obxsat Tanii
NPUWBMALWNMAN BigMNOBIAb OpraHiamy Ha
AediumT Kanopii Ta TpeHyBaHHA. Bucokui
beputnH (76,5 ng/mL) — ue onTMManbHMI
piBeHb AN1A ebEeKTUBHOrO BUKOPUCTAHHA
eHeprii, poboTM MiTOXOHAPIN, Ninonisy, Bu-
TPWBANOCTi, TONEPAHTHOCTI A0 IHTEHCUBHUX
TpeHyBaHb [16, 17], came Tomy rpyna 2 mana

Tabnuusa — 3miHa aHTPONOMETPUUHUX

NOKa3HUKIB y rpynax

rpyna 1, n=19 rpyna 2, n=11

abcontoTHa 3MiHalabcotoTHA 3MiHa|

maca Tina Kr 5.93 10.46
IMT Kr/m2 2.27 4.04
Kup % 3.35 6.38
Tania % 7.37 10.95
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HaMNOTYXKHiLle 3HWKEHHA Macu Tina, BiACOTKY KMPOBOi  0OOB’A3KOBa CKNaZoBa Mporpam Kopekuii macu Tina,
TKaHWHY Ta obxsary Tanil. 0COBNNBO Y KiHOK PENPOAYKTUBHOTO BIKY.

Pe3ynbTat AemoHCTpytoTb, WO AediunT 3anisa €
OAHMM i3 K/OYOBUX 0BMeytounx dakTopis edpekTmns-
HOCTI Mporpam KopekLii macu Tina, OCKi/fIbKK BiH BNAK- BuBUeHHA BM/IMBY HU3bKOBYINIEBOAHOTO Xap4yBaH-
BA€ Ha BUTPMBANICTb, BiJHOBMEHHA | 30aTHICTb OPraHi3- Ha i3 JoAaBaHHAM A0AATKOBOI Ai€ETUYHOI cannimeTalii
MY OKMCHIOBATU XKUPHI KNC/IOTH.

BUCOKMI BUXiAHWUI piBeHb GEPUTUHY Y Tpynu 2 003-
BO/IMB 3a6€3Me4YnTM MaKCMMabHy NePeHoCUMICTb Tpe-
HyBaHb, LU0, Y NOEAHaHHI 3 BiTamiHOM D Ta gieTolo, cTBO-  KICTb JOCATHYTUX pesynbTaTiB y [OBrOCTPOKOBIN nep-
PUNIO OMTUMaNbHI YMOBM A/1A HalibiNbLWIOT BTPATM MAack  crekTusi. [JOLiNbHO TaKoX AOCAIAUTU edeKTUBHICTb
TiNa Ta XXMPOBOTrO KOMMOHEHTY.

BucHoBKM.

TaKMM YMHOM, ONTMMI3aLiA  MiIKPOHYTPIEHTHOrO MeTaboNiYHUMM MOPYLUEHHAMMW, 30KpeMa 33 HaABHOCTI

cTatycy (BiTamiH D, 3anac 3anisa) mae po3rnsgatvca AK  iHCYJNiHOPEe3UCTEHTHOCTI.
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BMN/IUB AOAATKOBOI AIETUYHOI CAMAIMEHTALLT B MOEAHAHHI 3 HU3bKOBYINIEBOAHOIO AIETOIO HA
3MIHU AHTPOMOMETPUYHMX NOKA3HWUKIB XKIHOK, LLIO 3AMMAIOTbCA GITHECOM

Honra A. B., NMactyxosa B. A.

Pe3tome. 3pOCTaHHS YacTOTM HAaAMIpPHOI macu Tina cepes KiHOK 06yMOB/IOE HEOOXiAHICTb MOLIYKY KOMMNAEK-
CHMX | HAYKOBO 06I'PYHTOBAHMX NiAXOAIB A0 KOPEKLIT CKNaAy Tina, saKi BpaxoBylOTb HE NLLE eHepreTUYHKIA banaHc,
ane n ocobamnsocTi metabonivHOI BiANoOBiAi opraHiamy. EGeKTUBHICTb AiETUUHUX | TPEHYBANbHUX BTPYYaHb 3HAYHOO
MipOto 3a/1eXuTb Big 3abe3neqyeHoCTi KAYOBUMMU MiKPOHYTPIEHTamMK, Wwo 6epyTb yyacTb y perynauii eHepreTmy-
HOro 06MiHy, CMHTE3i M’130BMX BiNKiB, TPAHCMOPTY KMCHIO Ta TOPMOHA/bHIM BignoBigi Ha ¢isnyHe HaBaHTAXKEHHS.
JediunT BiTamiHy D i 3ani3a € nowMpeHnm cepes, KiHOK pi3HOro BiKy Ta MOXKe HEraTMBHO BMJIMBATU Ha pPe3ynbTaTh
NPOrpam 3HUXKEHHA Macw Tifla, 30KPeMa Yepes 3HUMKEHHA TONEPAHTHOCTI A0 Gi3UYHUX HaBaHTaXKeHb, YNOBI/IbHEHHSA
OKUC/IEHHS KUPHUX KUC/OT i NOPYLIEHHS adanTalilHMX MexaHi3miB. Y xoai AocniaxKeHHs 6yno npoaHanisoBaHo
3MiHW QHTPOMOMETPUYHMX NAPAMETPIB Y XKiIHOK, AKi 4OTPMMYBANINCA CTaHLAPTM30BaAHOI HU3bKOBYINEBOAHOI AIETH
Ta BMKOHYBaAM perynapHi GiTHeCc-HaBaHTaXEHHA Ha TN Pi3HMX CXeM MIKPOHYTPIEHTHOI NigTPMMKKN. OTpUMmaHi pe-
3yNbTaTU 3aCBiAYNAN, LLLO KOPEKLA BiTaMiH-D-cTaTycy cnpuse 6inbll BUpaXKeHMM 3MiHaM Macu Tina, iHgeKcy macu
Tifa Ta XKMPOBOFO KOMMOHEHTA, WO MOXKe ByTn NOoB’A3aHO 3 NOKPALLEHHAM iHCYNiHOBOI YyTAMBOCTI, perynsauii ane-
TUTY Ta M’130B0Oi QYHKLUil. BogHo4Yac BCTaHOB/IEHO, WO HEAOCTaTHI 3amacK 3ani3a 06MeKyoTb NOBHY peasiizaLito
NO3UTUBHUX eEKTIB AIETU I TPEHYBAHb, 3HMXKYHOUM ePEKTUBHICTb 3MEHLLIEHHS XKMPOBOT TKAHWMHM Ta 3MiH 0BXBATHUX
NOKa3HMKiB. MopiBHANBHMI aHani3 rpyn NPoAeMOHCTPYBaB NepeBaru iHaMBigyanisoBaHoro niaxoay Ao canjiMmeHTa-
Lii 3 ypaxyBaHHAM BUXiAHOIO MIKPOHYTPIEHTHOrO cTaTycy. OTPUMaHI AaHi NiATBEPAKYIOTb AOLINIbHICTb BKIOYEHHA
OLHKM Ta KOpeKLii piBHiB BiTamiHy D i 3ani3a AK 060B’A3KOBMX KOMMOHEHTIB MPOrpam KopekLii Macu Tina y KiHoK,
LLLO A03BOJIAE MiABULLUTM ePEKTMBHICTb BTPYYaHb, MOKPALLMTM AKICTb 3MiH CKAady Tifla Ta 3a6e3neyunTu ix CTinKicTb
Y CepeHbOCTPOKOBIl NepcrneKTMBi.
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EFFECT OF DIETARY SUPPLEMENTATION IN COMBINATION WITH A LOW-CARBOHYDRATE DIET ON
ANTHROPOMETRIC INDICATORS IN WOMEN ENGAGED IN FITNESS TRAINING

Dolha Ya. V., Pastukhova V. A.

Abstract. The increasing prevalence of excess body weight among women highlights the need for comprehensive
and scientifically grounded approaches to body composition management that take into account not only energy
balance but also individual metabolic responses. The effectiveness of dietary and exercise interventions is largely
influenced by micronutrient status, as key micronutrients are involved in the regulation of energy metabolism,
muscle protein synthesis, oxygen transport, and hormonal responses to physical activity. Deficiency of vitamin D
and iron is widespread among women of different age groups and may negatively affect the outcomes of weight
management programs by reducing exercise tolerance, slowing fatty acid oxidation, and impairing adaptive
physiological mechanisms. In the present study, changes in anthropometric parameters were analyzed in
women adhering to a standardized low-carbohydrate diet combined with regular fitness training under different
micronutrient supplementation strategies. The findings demonstrated that optimization of vitamin D status was
associated with more pronounced reductions in body weight, body mass index, and fat mass, which may be explained
by improvements in insulin sensitivity, appetite regulation, and muscle function. At the same time, insufficient iron
stores were shown to limit the full realization of the beneficial effects of dietary and exercise interventions, reducing
the effectiveness of fat mass reduction and improvements in waist circumference. Comparative analysis of the study
groups indicated the advantages of an individualized supplementation approach based on baseline micronutrient
status. These results support the inclusion of vitamin D and iron status assessment and correction as essential
components of body weight management programs in women, enabling greater intervention effectiveness,
improved quality of body composition changes, and enhanced sustainability of results in the medium term.

Key words: body weight, low-carbohydrate diet, fitness training, dietary supplementation.
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