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CPABHEHME JAHHBIX OIIEHKM BUTAMMHHON OBECHEYEHHOCTHU
HACEJIEHHUSA APKTUYECKOM 30HBI POCCHH
C MOMOIbIO PACYHETHBIX 1 BUOXUMHUNYECKUX METOJOB
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OouoTexHosoruu u 0e3onacHoctu nuiny, Mocksa, Poccus

Ilens. ConocTaBuTh pacyeTHBIE MOKa3aTeNd NOTPEOICHUS C pallMOHaMU MUTaHUSI BUTAMHU-
HOB A, By, D u Gera-xapoTuHa u Gnomapkepbl BATAMUHHOTO cTaryca 178 »ureneit mocenkor Ta-
30Bckuii U ['sina SImano-Heneuxoro aBtoHoMHoro okpyra P®. Mamepuanovt u memoowt. @axtu-
YECKOe MUTaHUE OBLIO UCCIEAOBAHO YACTOTHBIM (IO YaCTOTE MOTPEOICHUS MUIIEBBIX TPOIYKTOB
3a TPEAIIECTBYIOMUNA MecsI]) U 24-4acoBBIM (CYTOYHBIM) METOJaMHU BOCIpou3BeneHus. Bura-
MUHHBIN CTATyC OLICHUBAIM MO COJIEPKAHUIO0 BUTAMHUHOB B CHIBOPOTKE KpOBU. Pe3ynbmamal. boi-
Jla YyCTAHOBJIEHA CTATUCTUYECKU 3HAUMMAsi B3aUMOCBSI3b MEXAY KOHIIEHTpaluel 6eTa-kapoTHHa B
CBIBOPOTKE KPOBU U €ro MoTpediaeHneM ¢ paiinoHoM. He oOHapyXeHO BbIpaKEHHOUM B3aUMOCBSI3H
MEXy YPOBHEM NOTpebieHus: pblObl U 00eClIeYeHHOCThI0 BUTAaMUHOM D. 3aknrouenue. Pacuer-
HbIC JIaHHBIE TIOTPEOJICHUSI BUTAMUHOB MO3BOJISIOT BBISBIATH OTKJIOHEHHUS OT ONTHUMAJIBHOTO TH-
TaHUSI U TPYIIIBI PUCKA PA3BUTHS aJUMEHTAPHOM HEJOCTATOYHOCTH, HO HE BCETJA Jal0T BO3ZMOX-
HOCTH MPOBECTH OOBEKTHBHYIO OIEHKY WHIMBHUIYyAbHON BUTAMUHHOU oOecriedeHHOCTH. Tak, y
JUII C SIBHBIM HEJIOCTATKOM BUTaMHUHA A B pallMOHE B MPEIbIAYIINHI [1epe] B3SITUEM KPOBU JCHb, B
KPOBH OH HaXOJUJICS B IMAIa30HE, XapaKTEPHOM JUJIS a/IeKBAaTHON 00ECIIEUeHHOCTH.

Knrouesvie cnosa: ¢paxmuueckoe numarnue, 0b6ecneyueHHOCMb GUMAMUHAMY, nOmpebieHue
BUMAMUHOB, CbIBOPOMKA KPOBU, KOPEHHOE U NPULULOE HACEleHUe.
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Aim. To compare the calculated data of A, B2, D vitamins and beta-carotene consumption
with diets and biomarkers of vitamin status of 178 residents of Tazovsky and Gyda settlements of
Yamal-Nenets Autonomous Area. Materials and Methods. The actual nutrition was studied by
frequency (according to the frequency of food consumption for the previous month) and 24-hour
(daily) reproduction methods. Vitamin status was assessed by serum vitamin concentration.
Results. A statistically significant relationship between serum beta-carotene level and its con-
sumption with rations was established. There was no significant relationship between the level of
fish consumption and vitamin D sufficiency. Conclusion. Vitamin intake data provide a frame-
work to reveal deviations from optimal nutrition and to identify risk groups with vitamin deficien-
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cy, but they do not always make it possible to carry out an objective assessment of individual
vitamin sufficiency. Thus, in individuals with a clear lack of vitamin A in the diet on the previous
day before taking blood, blood retinol level was in the normal range.

Keywords: actual nutrition, vitamins sufficiency, consumption of vitamins, serum, indigen-

ous and ancestral populations.

A potential risk factor for the deve-
lopment of vitamin deficiency in the popula-
tion of the Polar region is the uniformity of
the diet, associated both with a limited set of
local types of food (mainly fish and fish
products, venison) [1], and with the difficul-
ties of importing certain foods (dairy, vege-
tables and fruits) in conditions of complex
transport accessibility of the territory in
combination with extreme climatic condi-
tions. The loss of the egalitarian («horizon-
taly) principle of distribution due to the
donation-distribution of reindeer-breeding
products within the community serves as one
of the factors that violate the maintenance of
the nutritional status and health of the indi-
genous northerners [2]. Low sun rise above
the horizon and a short day length in winter
do not provide adequate levels of vitamin D
in the blood due to its endogenous synthesis
in the skin [3,4], which may be one of the
reasons for the widespread prevalence defi-
ciency of this vitamin in the North [5]. An
additional risk factor for the development of
vitamin deficiency in the population of the
Polar region can be exposure to pollutants
and toxic substances as a result of intensive
industrial development of hydrocarbon depo-
sits, which is accompanied by activation of
free radical oxidation processes [6]. Several
vitamins (B group, E, C, carotenoids) in-
volved in metabolic processes, are antioxi-
dants [7,8], this allows us to consider the bi-
ochemical markers of vitamin status as one
of the criteria for the integral assessment of
adaptation reserves of the body in extreme
climatic conditions of the Far North [9].

Aim of the study was to compare the
calculated data of vitamins consumption with
food rations and the results of the assessment
of vitamin status based on the concentration
of their metabolites in the blood.

Materials and Methods

The actual nutrition and vitamin status
of the indigenous and alien populations were
examined in 178 people over 18 years old
living in the villages of Tazovsky and Gyda,
located in the northeast of the Yamal-Nenets
Autonomous Area. 78.9% of the surveyed
were women, 21.1% were men. The number
of the indigenous population leading a settled,
nomadic or semi-emacid lifestyle was 79.2%
of all those surveyed, while the alien popula-
tion was 20.8%. The actual nutrition was stu-
died by frequency (according to the frequency
of food consumption for the previous month)
and 24-hour (daily) reproduction methods
[10,11]. Vitamin status was assessed by the
content of vitamins in the serum. The concen-
tration of retinol (vitamin A) and beta-
carotene was determined using high perfor-
mance liquid chromatography [12], riboflavin
(vitamin By) — by fluorimetric method using
riboflavin-binding apoprotein [13], 25-hydro-
xyvitamin D [25(OH)D] (vitamin D) - en-
zyme immunoassay method using the test
system «ELECSYS Vitamin D Total» (F.
Hoffmann-La Roche Ltd., Switzerland). Per-
sons with indicators that did not reach the
lower limit of the norm [13] were considered
to be insufficiently provided with vitamins.

Statistical analysis of the obtained data
was performed using the SPSS v.20.0 pro-
gram (SPSS Inc., USA). Significant differ-
ences were considered at p<0.05.

Results and Discussion

Analysis of the actual nutritional data
revealed vitamin A intake due to retinol
821.0£169.0 pg RE/day; beta-carotene —
2501.0£205.0 pg/day; vitamin By — 1.540.1
mg/day [14]. The content of vitamins in the
blood serum of the examined was: retinol
41.0+0.9 pg/dL, beta-carotene 14.8+1.1 pg/dL,
riboflavin 8.3+0.5 ng/mL, as previously pre-
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sented [14]. Figures 1-3 show the results of in-
dividual assessment of micronutrient status ob-
tained by biochemical methods and actual nutri-
tion indicators for the preceding day for vita-

mins A, B, and beta-carotene. The indicators
have the form of «clouds», and for vitamin B,
there is a tendency of riboflavin level increasing
with vitamin B, consumption elevation.
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Fig. 1. Individual indicators of the surveyed in the coordinates:
the serum concentration of retinol — vitamin A consumption with diet
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Fig. 2. Individual indicators of the surveyed in the coordinates:
the serum concentration of riboflavin — vitamin B, consumption with a diet
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Fig. 3. Individual indicators of the surveyed in the coordinates:
the serum concentration of beta-carotene — consumption with diet

An analysis of the relationship
between the concentration of metabolites of
vitamins in the serum and the consumption
of micronutrients shows that a statistically

significant relationship is found only for
beta-carotene; for the other two vitamins, it
does not reach the level of significancy
(Table 1).

Table 1

Indicators of the Correlation (p of Spearman) between Serum Vitamin Content,
Diet Vitamin Intake and the Consumption of Certain Groups of Foods

Biomarker (serum)

Dietary intake

p (statistical
significance, p)

Retinol, pg/dL

vitamin A (retinol), ug/day

-0.020 (>0.05)

frequency of consumption of vegetables, portion/day

0.168 (0.042)

Riboflavin, ng/mL

vitamin B2, mg/day

0.051 (>0.05)

25(0H)D, ng/L

fish and fish products, g/day

0.119 (>0.05)

B-carotene, pg/day

0.241 (0.004)

vegetables, g/day

0.273 (0.001)

B-carotene, ng/dL frequency of consumption of vegetables, portion/day 0.365 (<0.001)
fruit, g/day 0.410 (<0.001)
frequency of consumption of fruit, portion/day 0.350 (<0.001)

The lack of correlation between the level
of vitamin a intake in the form of retinol and
its concentration in the blood is obviously ex-
plained by the existing mechanism of main-
taining the metabolite concentration at the

physiological level both due to the transport of
retinol with retinol-binding protein from the
liver (vitamin a depot) and due to the conver-
sion of beta-carotene from food to retinol. As
can be seen from Table 2, the main sources of
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vitamin A were fish and fish products, as well
as dairy products, beta-carotene — vegetables

and fruits, vitamin B, — meat products, includ-
ing venison, as well as vegetables.

Table 2

Significant Correlations (p of Spearman) between the Vitamins Content in the Diet
and the Level of Consumption of the Main Food Groups

Vitamin

Food group

p (statistical
significance, p)

fish and fish products, g/day

0.396 (<0.001)

A (retinol) pg/day

milk products in terms of milk, g/day

0.291 (<0.001)

vegetables, g/day

0.642 (<0.001)

B-carotene, pg/day fruit, g/day

0.215 (0.005)

meat products in terms of meat, g/day

0.567 (<0.001)

B,, mg/day venison, g/day

0.453 (<0.001)

vegetables, g/day

0.371 (<0.001)

With regard to B vitamins, it is known
that their absorption is affected by the food
matrix [15]. Thus, for the final conclusion
about the interchangeability of the calculated
and biochemical methods for assessing the
supply of vitamin B,, special studies are re-
quired, taking into account its bioavailability
from different foods.

As can be seen from the data in Table 2,
the main sources of vitamin A were fish and
fish products, as well as dairy products, beta-
carotene — vegetables and fruits, vitamin B, —
meat products, including venison.

The statistically significant relationship

between the biochemical indices of vitamin
status and the consumption of the main food
groups (Table 1) was found only for beta-
carotene that comes with vegetables and
fruits, both in terms of quantity (g/day) and
frequency of consumption (portions/day, for
the last month). Contrary to expectations and
literature data, it was not possible to identify
a pronounced relationship between the level
of fish consumption and vitamin D status
(Table 1).

For further analysis, the results were
ranked by the amount of consumption of the
studied micronutrients (Table 3).

Table 3

Serum Content of Vitamin (M+m), Depending on the Level of its Consumption
with a Diet [Me (min-max)]

Tretil consumption
Index 1 | 2 | 3
Vitamin A
o . . 74 271 888
Vitamin A (due to retinol) intake, pug/day (47.0-159.0) (165.0-413.0) (415.0-1305.0)
Serum retinol, pg/dL 40.2+2.0 38.2+1.3 38.1+1.6
Vitamin B2
o . 0.70 1.29 2.25
Vitamin B2 intake, mg/day (0.5-1.0) (1.0-15) (1.6-9.3)
Serum riboflavin, ng/mL 7.2+0.9 8.3+1.0 8.3+1.0
Beta-carotene
. 0.61 1.57 4.32
Beta-carotene intake, mg/day (0.13-1.04) (1.05-2.40) (2.48-6.51)
Serum beta-carotene, pg/dL 9.1+0.8 15.7+2.0" 18.0+3.0°

Note: * — statistically significant difference from the first tretil
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Thus, it was established that the con-
centration of beta-carotene in the serum of the
subjects examined in the second and third tre-
til of intake was statistically significantly
higher (1.7 and 2.0 times, respectively) com-
pared to the first tretil.

Conclusions

Comparison of two methods for asses-
sing vitamin status showed that the data
obtained by frequency and 24-hour recall
methods do not always make it possible to
conduct an objective assessment of individual
vitamin status. Thus, in individuals with a

clear lack of vitamin A in the diet on the
previous day before taking blood, blood reti-
nol level was in the normal range.

At the same time, the evaluation of the
calculated data of vitamin intake for identi-
fying deviations from optimal nutrition and
developing measures for correcting them,
as well as identifying groups at risk of de-
veloping nutritional deficiency is not in
doubt. The data obtained demonstrated the
importance of simultaneously using several
methods for studying actual nutrition and
nutritional status.
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