Muxposnemenmol 6 meouyune 19(2): 49-56

OPUTVHAJIBHAS CTATBHA

REGIONAL APPROACH TO PROVIDING WFP UN SERVICES:
COMPARISON OF MULTIELEMENT HAIR DATA
OF SCHOOLCHILDREN FROM TAJIKISTAN, AZERBAIJAN,
KAZAKHSTAN, TURKMENISTAN,
BANGLADESH, MACEDONIA, CROATIA,
AND RUSSIAN FEDERATION

A.R. Grabeklis ?*, K.A. Abazov !, A.A. Skalny %, Yu.N. Lobanova!

LRUDN University, Miklukho-Maklay str., 10/2, Moscow 117198, Russia
2Yaroslavl State University, Sovetskaya str., 14, Yaroslavl 150000, Russia

ABSTRACT. The technology (methodology) of non-invasive screening of human elemental status was tested under
real conditions of Tajikistan child population in scope of assessment of dietary provision of schoolchildren with chemical
elements — micronutrients, and of load with heavy metals. The project was implemented within the framework of regional
activity of the World Food Programme (WFP). There were totally examined 588 schoolchildren of 1-4 classes of average
educational institutions aged 7-10 years (301 girls, 287 bays), residing in the territory of the Republic of Tajikistan in
Sughd and Khatlon regions, including those involved and not involved in WFP programme of organized school nutrition
with hot meals provision fortified with vitamins and trace elements. The study included collection of hair samples and de-
termination of 25 main physiologically significant macro and trace elements in them by the ICP-MS method. The obtained
results confirmed known patterns of gender difference in hair mineral content with lower levels of most elements in girls,
hair except magnesium. Also, the results revealed extremely low levels of copper and iodine in hair of Tajik schoolchil-
dren: Cu 7.94 and 8.14 pg/g, 1 0.094 and 0.071 pg/g respectively in boys and girls in average. Occurrence of copper defi-
ciency as estimated by hair level of the element was 73.2% cases in schools involved in WFP programme and more than
90% cases in schools not involved in WFP programme. lodine deficiency was registered in 84.4% and 84.2% children, re-
spectively. Comparison of trace element patterns with corresponding data obtained earlier from children of the same age
and sex living in other countries (Azerbaijan, Kazakhstan, Turkmenistan, Bangladesh, Macedonia, Croatia, and two re-
gions of Russia) also showed a very decreased Cu, | levels in Tajik schoolchildren, suggesting that a lack of supply with
these elements can be a cause of anemia and goiter widespread in this territory.
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INTRODUCTION

Nutrition, being one of the most important
components of human life, ensures optimal growth
and development of the body, complete reproductive
capacity, wide adaptation possibilities, as well as the
duration of the active health and life. Malnutrition
can cause a variety of diseases of internal organs,
complicate existing pathological process influence
the course and outcome of disease [Scrimshaw et al.,
1968; Martinchik et al., 2002; Guideline, 2017].

One of the priority health problems is to
preserve and strengthening of health of children, as
adult health is largely determined by what they had
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health outcomes in childhood. Nutrition is a leading
factor in determining the health of the child, as well
as providing its normal growth and development,
active vitality, promotes disease prevention
[Skalnaya, Notova, 2004; Shevchenko, Klimatskaya,
2007; Guideline, 2017; Hennig et al., 2018].

Mineral substances along with proteins, fats,
carbohydrates and vitamins are vital components of
human food and necessary for building a chemical
structures of living tissue and implementation of the
most important biochemical and physiological pro-
cesses which underlying of vital activity of the orga-
nism [Oberleas et al., 2008]. Currently obtained nu-
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merous scientific data supporting a link between ina-
dequate security of the human body a variety of mac-
ro and trace elements and the emergence of various
diseases, the nature of their course, clinical prognosis
[Negretti de Braetter, 1999; Golubkina et al., 2002;
Oberleas et al., 2008; Skalnaya, Skalny, 2018].

Inadequate intake of micronutrients is massive
and constantly acting factor having a negative
impact on the health, growth and physical
development of children and adolescents. It is
obvious that the problem of school-age children
provision with macro and trace elements takes place;
therefore, it is necessary to improve preventive
approaches on elimination of essential micronutrient
deficiency. In this scope, a study of the element
status of younger schoolchildren in the Republic of
Tajikistan was carried out in order to improve school
nutrition. The project is implemented within the
framework of regional activity of the World Food
Programme.

The World Food Programme (WFP) is the
food-assistance branch of the United Nations and the
world's largest humanitarian organization addressing
hunger and promoting food security. It is a member
of the United Nations Development Group and part
of its Executive Committee. According to the WFP,
it provides food assistance to an average of 80
million people in 76 countries each year. WFP food
aid is also directed to fight micronutrient
deficiencies, reduce child mortality, improve
maternal health, combat disease, help promote
environmental and economic  stability and
agricultural production. The aim of WFP activity in
Tajikistan was to improve the efficiency of activities
conducted in the framework of the national school
feeding program for improving quality of life,
physical and mental development, academic
achievements and strengthening children's health by
reduction of alimentary dependent conditions and
diseases. And the particular task of our study was to
test under real conditions the technology
(methodology) of non-invasive screening assessment
of dietary provision of schoolchildren with chemical
elements — micronutrients, and of load with heavy
metals — antagonists of micronutrients.

MATERIALS AND METHODS

During performance of the work there were
totally examined 588 children (301 girls, 287 boys),
residing in the territory of the Republic of Tajikistan
in Sughd and Khatlon regions. And of particular
interest there was a subgroup of schoolchildren (96

girls, 96 boys) from the Ayni and Panjakent districts
of the Sughd region, which are typical of Tajikistan
mountainous areas with preferably rural population,
living in relatively small settlements. These areas are
partly covered by the WFP program, so that there
are different types of schools in the same territory,
including those not involved in the WFP program
(type 1) and those fully involved in the WFP
program and the national pilot project on school
nutrition improvement (type Il). The former have no
organized school nutrition, the latter have organized
hot meals provision fortified with vitamins and trace
elements.

All examined peoples were schoolchildren of
1-4 classes of average educational institutions aged
7-10 years. The study included the collection of
anthropometric data and investigation of hair
samples on the content of macro and trace elements.

In the submitted hair samples was performed
determination of the Al, As, B, Be, Ca, Cd, Co, Cr,
Cu, Fe, Hg, I, K, Li, Mg, Mn, Na, Ni, P, Pb, Se, Si,
Sn, V, Zn content. Detection was performed by mass
spectrometry with inductively coupled argon plasma
(ICP-MS).

Samples were exposed to sample preparation
according to the guidelines «Method of deter-
mination of trace elements in biosubstrates by mass
spectrometry with inductively coupled plasma (ICP-
MS)», Federal Hygiene and Epidemiology Centre of
Russia approved 26.03.2003 and methodology
guidelines 4.1.1482-03, 4.1.1483-03 «Determination
of the chemical elements in biological fluids and
preparations by atomic emission spectrometry with
inductively coupled plasma and mass spectrometry
with inductively coupled plasma», approved by the
Russian Ministry of Health in 2003.

Analytical studies were performed at the testing
laboratory of NGO «Center for Biotic Medicine»,
accredited by the Federal Agency for Technical Re-
gulation and Metrology of Russia (accreditation
certificate POCC.RU.0001.22I151.05) on the quadru-
pole mass spectrometer NexION 300D (Perkin
Elmer, USA). Quality control of the analyzes was
performed using a certified reference material
GBW09101b Human Hair (Shanghai Institute of
Nuclear Research, Academia Sinica, PR China).

The results of the chemical elements deter-
mination were compared with the reference limits
developed in the NGO «Center for Biotic Medicine»
and comparable with other sources [Bertram, 1992;
Caroli et al., 1992 et al.]. The reference limits are
based on the definition of a biologically acceptable
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level in accordance with guidelines of the
«Screening methods for identifying high-risk groups
among workers exposed to toxic chemical elements»
[Lyubchenko et al., 1989], as well as conditional
biologically acceptable levels [Skalny et al., 2009].
Conditional biologically acceptable levels represent
empirically established levels of the chemical
elements in hair, at which marked specific changes
in health status and human morbidity are detected on
the basis of long-term clinical observation. In
practice, a conventional biologically acceptable level
corresponds to the top or bottom limit of the
physiological element content. The used values
shown in Table 1 and are in accordance with the
medical technology «ldentification and correction of
disturbances of mineral metabolism of the human
body», registered in the Federal Service for the

Supervision of Public Health and Social
Development of Russia (registration certificate
NeFS-2007/128).

Mathematical processing and statistical ana-
lysis of the obtained data was performed using
Microsoft Excel XP (Microsoft Corp., USA)
software application package and an integrated
package of statistical software STATISTICA 8.0
(StatSoft Inc., USA). Assessment of data normality
was performed using Shapiro-Wilk test and
demonstrated the absence of Gaussian distribution of
the data for most elements. Therefore, the median
and the 25, 75 quartiles (Me (q25-q75)) were used
in this work for data description. Nonparametric
Mann—Whitney U test was used for paired group
comparison. The level of significance was set as
p < 0.05 for all analyses.

Table 1. Applied normal ranges of chemical element contents in human hair (ug/g)

Element Boys, 7-11ylo Girls, 7-11 y/o
From To From To
Al 0 25 0 25
As 0 1 0 1
B 0 5 0 5
Be 0 0.005 0 0.005
Ca 200 2000 200 2000
Cd 0 0.25 0 0.25
Co 0.004 0.3 0.004 0.3
Cr 0.04 1 0.04 1
Cu 9 40 9 40
Fe 7 40 7 40
Hg 0 1 0 1
| 0.15 10 0.15 10
K 40 2000 40 2000
Li 0 0.1 0 0.1
Mg 15 200 20 200
Mn 0.15 2 0.25 2
Na 50 2000 50 2000
Ni 0 2 0 2
P 120 200 120 200
Pb 0 5 0 5
Se 0.25 2 0.25 2
Si 11 70 11 70
Sn 0 3 0 3
\Y 0.005 0.1 0.005 0.1
Zn 125 400 125 400
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RESULTS AND DISCUSSION

Table 2 demonstrates obtained data on macro
and trace elements content in hair samples of the
examined schoolchildren.

At present it is known that the presence of
significant differences in element status between
male and female subjects that are maximal in
reproductive age [Skalnaya et al., 2016]. Men are
characterized by significantly higher hair potassium,
sodium, and certain heavy metals, whereas the level

of calcium and magnesium is significantly lower
than in women [Skalny et al., 2009].

The above mentioned patterns were also detected
in the current investigation. Particularly, girls in all
areas of Tajikistan were characterized by significantly
lower medians of hair potassium, sodium, iron,
chromium, cobalt, iodine, manganese, boron, lithium,
vanadium, lead, cadmium, and beryllium, whereas the
level of magnesium was higher in comparison to boys
from the respective group (Table 2).

Table 2. Content of chemical elements in hair of schoolchildren living in Tajikistan (ug/g)

Boys Girls
Element All schools Sughd region All schools Sughd region
(n=287) Type I schools Type Il schools (n=301) Type I schools Type Il schools
(n=51) (n =45) (n=44) (n=52)
Al 18.9 26.6 37.9 10.4 14.8 21.6
(10.2-36.1) (16-38.4) (27.7-49.4) (5.6-20.6) (10-29.6) (11.7-33.5)
As 0.077 0.104 0.111 0.057 0.084 0.070
(0.054-0.110) (0.083-0.124) (0.086-0.136) (0.043-0.079) (0.074-0.096) (0.056-0.087)
B 0.714 1.051 0.744 0.482 0.753 0.404
(0.474-1.109) (0.676-1.485) (0.548-1.128) (0.331-0.685) (0.49-1.077) (0.303-0.595)
Be 0.0013 0.0021 0.0028 0.0008 0.0013 0.0015
(0.0008-0.0025) | (0.0014-0.0027) | (0.0022-0.0036) | (0.0004-0.0016) | (0.0007-0.0022) | (0.0008-0.0025)
Ca 489 430 540 583 400 579
(399-579) (351-518) (468-622) (437-765) (334-456) (480-715)
cd 0.0211 0.0232 0.0194 0.0092 0.0096 0.0103
(0.0123-0.0338) | (0.0136-0.0355) | (0.0115-0.0336) | (0.0064-0.0152) | (0.0075-0.0151) (0.007-0.0146)
Co 0.0205 0.0242 0.0394 0.0146 0.0139 0.0228
(0.0139-0.0351) | (0.0175-0.0346) | (0.0282-0.0463) | (0.0089-0.0262) | (0.0098-0.0263) | (0.0111-0.0307)
cr 0.146 0.134 0.182 0.094 0.095 0.117
(0.101-0.194) (0.098-0.171) (0.159-0.222) (0.065-0.136) (0.067-0.136) (0.084-0.154)
Cu 7.94 7.7 9.29 8.14 7.62 8.7
(7.17-9.15) (7.1-8.54) (7.96-9.97) (7.41-9.16) (6.95-8.35) (7.91-9.74)
Fe 29.1 31.6 67.7 17.6 21.3 40.5
(17.5-48.6) (23.5-46.9) (40.3-78) (10.5-31.1) (16-34.2) (23.5-58.3)
H 0.035 0.162 0.051 0.030 0.193 0.034
g (0.018-0.094) (0.092-0.275) (0.033-0.077) (0.017-0.071) (0.104-0.242) (0.026-0.053)
| 0.094 0.122 0.171 0.071 0.098 0.102
(0.061-0.199) (0.083-0.356) (0.090-0.376) (0.045-0.120) (0.054-0.160) (0.069-0.202)
K 406 579 655 226 304 371
(175-949) (243-1363) (357-1072) (75-468) (189-822) (229-620)
Li 0.0420 0.0515 0.073 0.0291 0.0352 0.0416
(0.0267-0.0756) | (0.0389-0.0783) | (0.0478-0.0933) | (0.0185-0.0461) | (0.0249-0.0487) | (0.0297-0.0549)
M 57.9 58.6 72.2 82.1 67.5 91.4
g (43.9-76.2) (48.4-72.4) (61.6-84) (55.7-122.3) (50.7-84.5) (69-119.6)
Mn 0.855 0.947 1.631 0.435 0.493 0.757
(0.490-1.371) (0.767-1.583) (1.15-2.109) (0.277-0.766) (0.366-0.825) (0.431-1.045)
Na 486 590 1397 318 313 512
(234-1544) (248-1444) (510-2278) (169-725) (216-670) (270-865)
Ni 0.138 0.146 0.182 0.126 0.151 0.133
(0.107-0.188) (0.111-0.214) (0.146-0.223) (0.095-0.177) (0.091-0.185) (0.099-0.182)
p 169 170 163 171 171 163
(157-188) (157-187) (153-176) (157-192) (158-187) (154-181)
Pb 0.787 0.802 0.759 0.307 0.313 0.296
(0.503-1.375) (0.485-1.092) (0.499-1.793) (0.199-0.524) (0.235-0.567) (0.211-0.424)
Se 0.397 0.371 0.434 0.374 0.359 0.44
(0.345-0.442) (0.347-0.407) (0.396-0.479) (0.332-0.424) (0.328-0.383) (0.419-0.474)
Si 18.2 14.6 17 15.7 13.8 15.3
(12.4-28.1) (12.3-32.4) (13.1-22.2) (11.5-27.0) (11.1-24.2) (12-19.9)
sn 0.0452 0.0469 0.0446 0.0296 0.0377 0.0326
(0.0304-0.0664) (0.0334-0.07) (0.0343-0.0666) (0.018-0.0487) (0.0209-0.0626) | (0.0206-0.0475)
v 0.0530 0.0627 0.1218 0.0301 0.0395 0.0689
(0.0303-0.1017) (0.0417-0.09) (0.0879-0.1588) | (0.0176-0.0645) | (0.0248-0.0621) | (0.0385-0.0987)
7n 181 175 205 190 183 222
(164-203) (163-197) (182-222) (163-220) (155-223) (204-243)
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Table 3. Contents of chemical elements in hair of schoolchildren aged 7-11 years living
in various countries (1g/g)
baij Kazakh Turkmeni Bangladesh | Macedonia | Croati Russia Ryaar
Element Azer aljan azakhstan urkmenistan anglades aceaonla roatia (Dagestan) ( ygizan
n=31 n =836 n=235 n=27 n =264 n=48 n= 25 region)
- n=37
A 104 124 138 2756 118 104 109 138
(6.6-12.7) (7.4-19) (9.6-19.3) | (98-529) | (6.8-22.8) | (66-127) | (7-13.2) | (6.6-28.4)
A 0.053 0.081 0.077 0.152 0.067 (8'823_ 0.074 0.072
(0022-0082) | (0.047-0.13) | (0.085-0.114) | (0.118-0.349) |(0.043-0.117) (0> |(0.043-0.138)|(0.05-0.109)
5 2.07 182 167 113 235 2.07 169 172
(0.86-3.4) (1.02-2.88) | (1.19-356) | (094-153) | (1.34-3.6) | (0.86-3.4) | (0.97-2.79) | (0.8-2.71)
0.002 0.0015 0.0018 0.0035 0.0015
0.0018 0.0015 0.0015
Be 0 0 0 (0.0018- | (00015 | (0.0015- | (0.0015- | (0.0015-
(0.0015-0.0069) | (0.0009-0.0087) [(0.0008-0.0015) ‘g5 oo | Goossy | Soosy | Gooen
o 267 358 789 569 355 267 362 459
(337-679) (253-535) | (425-1414) | (505-675) | (245-610) | (337-679) | (261-528) | (244-551)
. 0.032 0.063 0.033 0.013 0.05 (g'gff_ 0.043 (8'823_
(0011-0058) | (0033-0.13) | (0.017-0.06) |(0.006-0.023)| (0.02-0.086) | oo |(©024-0.069) (40
co 0.023 0.018 0.023 0.029 0.016 0.023 0.014 (8'832_
(0012-005) | (0012-0027) | (0.013-0.04) |(0021-0039)| (001-0.03) |(0.012-0.05)| (001-0027) | o>
o 0.378 0.335 0.266 0.156 0.431 0.378 0.494 (8'%3_
(0273-056) | (0121-0605) | (0.074-0.652) |(0.079-0.239)  (0.299-0.681) (0.273-0.56) (0.241-0.857)|  {'52y)
o 107 95 98 6.1 101 107 11 112
(9.2-13.1) (8.3-10.9) (84-12) | (56-69) | (87-116) | (92-13.1) | (98-12) | (9.3-13.9)
o 147 228 214 26.7 15.7 147 213 231
(104-251) | (162-321) | (12.8-31.1) | (16-124.2) | (11.3-27.3) | (10.4-25.1) | (16.6-29.7) | (11.9-38.3)
9y 0.294 0.145 0.05 0.508 0.101 (g'fgg_ 0.11 (g'fgg_
9| (0106-1009) | (0.069-0297) | (0.03-0.109) |(0.487-0.917)| (005-0218) | o |(©075-0175)| (i
| 0.454 0.886 1.386 0.386 0.483 0.454 1.011 (é'g;;’_
(015-0.802) | (0465-1871) | (1075-3.884) |(0234-0.688)  (0.15-0.993) |(0.15-0.902)|(0.319-2.478) '
" 265 12 242 144 328 265 271 631
(110-652) (162-929) (93-750) | (100-197) | (100-915) | (110-652) | (114-1232) | (227-1026)
L 0.034 0.03 0.047 0.014 0.028 (8'8%"_ 0.045 (8'8;‘2_
(0015-0052) | (0019-0051) | (0.03-0.072) |(0.004-0.082) |(0.017-0.054) (0> | (0.03-008) | (05>
" 785 368 984 59 337 785 354 417
9 | (3481748) | (236-659) | (63.2-162.7) | (44.6-79.2) | (20.9-72.6) |(34.8-174.8)| (20.7-49.6) | (24.3-59.4)
v 0.345 0.852 0.6 2318 0.466 (8'%'3_ 0.613 (8'183_
(0202-0629) | (0513-1408) | (0.411-1401) | (1.102-5.325) |(0.266-1069)| (g0~ |©328-1181)| 3
= 237 281 289 221 323 437 3%5 639
(182-1256) | (212-1020) | (163-601) | (119-382) | (118-1162) | (182-1256) | (175-1428) | (208-1125)
i 0.289 0.246 0.32 0.218 0.263 (8'522_ 0.311 0.336
(0163-0633) | (0161-0.396) | (0.204-0564) | (0.157-0.299) | (0.165-0592)| ('gas |(0.174-0.558) (0.18-0.468)
o 142 145 154 178 145 142 122 147
(126-178) (127-166) | (144-182) | (160-200) | (127-171) | (126-178) | (129-165) | (130-208)
o 07 172 132 0.72 149 07 0.85 254
(0.41-1.8) (0.82-3.36) | (0.75-254) | (043-117) | (0.79-2.91) | (0.41-1.8) | (0.47-2.01) | (0.86-4.75)
s 0.333 0.388 0.418 0.258 0.368 (8'323_ 0.424 (g'g’g;_
(0220-0532) | (0.283-0.471) | (0:343-0515) |(0.203-0.334) |(0:233-053)| 2o |@31-0573) 0
S 221 245 305 307 273 221 258 323
(17-35.6) (17.3-38.9) | (19.4-452) | (15.3-40.2) | (18.6-42.7) | (17-35.6) | (17.9-43.3) | (19.7-46.2)
. 0.138 0.158 0.189 0.037 0.144 (8'332_ 0.228 0.203
(0074-0266) | (0103-0269) | (0.122-0.294) | (0.015-0.066) |(0.077-0.256)| (20 |(0.115-0.443) (0.125-0.392)
v 0.093 0.076 0.071 0.058 0.088 (8'823_ 0.058 (g'égé_
(0057-0159) | (0042-0.13) | (0.032-0127) | (003-0109) | (0.05-0.153) | {07e0 | (@048-0.185) ({2
o 177 121 173 188 153 177 138 134
(149-202) (81-164) (107-264) | (177-211) | (117-188) | (149-202) | (87-186) | (91-192)
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At the same time, both girls and boys in
Tajikistan demonstrated in their hair mineral patterns
extremely low levels of copper and iodine. Thus, in
the Sughd region the occurrence of copper deficiency,
when hair level of the element is below the bottom
limit of the physiological content (Table 1), was
73.2% cases in type Il schools and more than 90%
cases in type | schools. lodine deficiency was
registered in 84.4% and 84.2% children, respectively.

To make sure that the higher risk of the above
mentioned trace element deficiencies is a particular
problem of child nutrition in the studied regions of the
Republic of Tajikistan, we compared their trace
element patterns with the data on the elemental
composition of hair samples obtained earlier from
children of the same age (7-10 years old) and sex (the
boys:girls ratio in the groups was about 1:1) living in
other countries and stored in a database of the testing
laboratory of NGO «Center for Biotic Medicine,
namely from Azerbaijan, Kazakhstan, Turkmenistan,
Bangladesh, Macedonia, Croatia, and two regions of
Russia: Dagestan and Ryazan region (Table 3).

As shown in Table 3, among 8 areas of the
world where children’s hair have been analyzed, the
level of copper in hair of primary school children
from Tajikistan (mostly girls) is minimal, except for
the children from Bangladesh, a poorest country of
the world (6.1 pg/g). This is especially pronounced
in children from schools that do not provide meals
fortified with micronutrients (7.6 ug/g in girls and
7.7 ug/g in boys). It is important to note that Tajik
schoolchildren from the Ayni and Panjakent
districts, eating fortified food, on the copper content
in hair are close to their peers from Turkmenistan
and Kazakhstan: 8.7 pg/g in girls and 9.3 pg/g in
boys from the studied territory vs. 9.8 pg/g and 9.5
Kg/g, respectively, in the compared areas.

Tajikistan is characterized by high prevalence
of iron deficient anemia among population
[Statistical Agency, 2013]. However, iron levels in
hair of observed children are within the normal
range and mostly even higher than in the other
countries of comparison. In this context is seems
noteworthy that the low levels of copper in hair and
blood is described in the scientific literature for the
different types of iron-deficiency anemia [Haga,
1981; Leming, 1998; Chan, Mike, 2014],
hypothyroidism [Dumitriu et al, 1988.; Blasig et al.,
2016], hyperthyroidism [Akcay et al, 1994; Baltaci
et al., 2013], alopecia [Ozturk et al, 2014; Skalnaya,
Skalny, 2018], atherosclerosis, aneurysms, some
neuropsychiatric disorders in children [Oberleas et

al., 2008] and genetic pathologies with deficiency
and impaired metabolism of copper (Menkes
disease, Wilson disease) [de Bie et al., 2007; Finner,
2013; Ferenci, 2017].

Recently evidence are obtained that the level of
iodine in hair reflects the individual provision of
iodine [Momcilovic et al., 2014]. The observed
Tajik children in comparison with children from
other regions of the world are appeared to have very
low level of iodine in hair (in average 0.09 pg/g in
boys and 0.07 pg/g in girls). Even in children from
Bangladesh (continental part) the median value of
iodine content is 0.39 pg/g, whereas in Azerbaijan
and Croatia it is 0.45 pg/g, in Macedonia — 0.48
Mg/g, in Kazakhstan — 0.89 pg/g, in Dagestan —
1.01 pg/g, in Turkmenistan — 1.39 pg/g, in the
Ryazan region of Russia — 1.57 ug/g.

It is known that iodine metabolism in humans
is closely connected to the metabolism of selenium
and cobalt [Kubasova, Kubasov, 2008].
Supplementation of selenium with the diet, on the
basis of published data [Golubkina et al., 2002;
O'Kane et al., 2018] could increase absorption and
its inclusion in the metabolic processes of the
thyroid gland. By the level of selenium in hair,
which reflects well the selenium status of the
organism, the schoolchildren from Tajikistan look
better than their peers from Bangladesh and
Macedonia, are comparable with the children from
Azerbaijan, Kazakhstan, Croatia, Dagestan and the
Ryazan region, just being significantly behind
schoolchildren from Turkmenistan in this index. The
content of cobalt in hair of children from Tajikistan
as related to other regions of the world is seems also
comparable enough (in average 0.021 pg/g in boys
and 0.015 pg/g in girls versus 0.014-0.018 pg/g in
all children on average in Kazakhstan, Macedonia,
and the two regions of Russia, 0.023 pg/g in Croatia,
Turkmenistan, and 0.029 pg/g in Bangladesh).
Recently we also showed that elevated levels of
cobalt in hair of children is associated to significant
improvement in their health status and functional
performance  [Detkov et al, 2013]; the
administration of additional amounts of cobalt
increases erythropoietin levels and helps eliminate
anemia.

CONCLUSION

Hair analysis is a noninvasive screening
method of prenosological hygienic diagnostics. In
the conducted study using this method evidence is
obtained that the elemental composition of hair
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reflects the environmental and nutritional
peculiarities of schoolchildren's life. Thus, by an
example of this study it may be concluded that
multielement hair analysis is an effective and
adequate method for noninvasive screening
assessment of provision of the population by
chemical elements-micronutrients and of the load by
toxicants that can be widely applied for WFP in
various regions of the world.
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PEFMOHAJIbHbIW NOAX04 K OBECMEYEHUIO BIIN OOH:
CPABHEHME JAHHbIX 3JIEMEHTHOIO AHAJIU3A
BOJ10C LLUKOJIbHUKOB
U3 TAIDKUKUCTAHA, ASEPBAVDKAHA,
KA3AXCTAHA, TYPKMEHUCTAHA,
BAHIJIAAELL, MAKEAOHWUWU, XOPBATUMN
N POCCUMCKON ®EAEPALIUU

A.P. Mpa6eknuc 2, K.A. A6asoe !, A.A. CkanbHbIl %, FO.H. Jlo6aHoea *

L Poccuiicknii yHuBEpCHTET ApYkOBI HApOIOB, MockBa, Poccus
2 Slpocnagckuii rocynapeTennbiil yausepeuter um. I1. T. emunosa, Slpocnasis, Poccus

PE3IOME. HcnpiTana TexHOJOTHsSI (METOAOJIOTHSI) HEMHBA3UBHOTO CKPUHHMHIA DJIEMEHTHOIO CTaTyca 4YejoBeKa B
peabHbIX YCIOBHSX Ha IPUMeEpe JETCKOro HaceneHus TamKkuknucrana B KOHTEKCTE OLEHKH alMMEHTapHOI o0ecriedyeHHO-
CTH IIKOJBHUKOB XUMUYECKIMH JIEMEHTAMH — MUKPOHYTPHUEHTAMH U Harpy3KH TsDKENBIMA MeTaintaMu. [Ipoekt ObLr pe-
JIM30BaH B paMKax PErHOHAILHOW AesTenbHoCTH BeemupHoi nponoBonbseTBeHHOM nporpammsl (BITIT) OOH. Bceero 06-
cienoBaHo 588 MKOJIBHUKOB 1—4 KimaccoB cpemHux mko B Bozpacte 7—10 mer (301 nmeBouka, 287 MabYUKOB), TIPOXKHU-
Baromux Ha Tepputopun Pecryomukn Tamkukicrad B Cornuiickoi 1 XaTIOHCKOH 00JIaCTSX, B TOM YHCJE BKIIFOYEHHBIX
U He BKJIIOYEHHBIX B nporpammy BIIII o BHeApEeHUIO OpraHM30BaHHOIO IIKOJILHOTO MUTAHMS C MCIIOJIb30BAHUEM Topsi-
qux 0J1t0]1, 00OTaICHHBIX BUTAMIUHAMHU W MUKpO3JIeMeHTaMu. VcciaenoBanre BKITIOYaIo cOOp 00pasioB BOJIOC U OTIpe/ie-
JIeHHe 25 OCHOBHBIX (PM3HOJIOTMYECKA 3HAYMMBIX MAaKpO- M MUKpo31eMeHToB B HUX MetogoM MCII-MC. IloxyuenHsie pe-
3yJbTaThl MOATBEPIMIN U3BECTHbIE 3aKOHOMEPHOCTH TOJIOBBIX PAa3iIMYMil B MUHEPAILHOM COCTaBe BOJIOC C Ooiee HU3KU-
MH YPOBHSIMU OOJIBIIMHCTBA 3JIEMEHTOB Y JEBOYEK, 32 UCKIIOYEHHEM Maruus. Kpome Toro, pe3ynpTaThl HOKa3ain 4pes-
BBIYAHO HHU3KHE YPOBHH MEAW M HoJa B BOJOCAX TA/PKUKCKHX MIKoiabHUKOB: Cu — 7,94 u 8,14 mxr/r, I — 0,094 u
0,071 MKI/T COOTBETCTBEHHO y MAJBYMKOB U JIEBOYEK B CPEIHEM IO peciyOinke. Berpewaemocts nedunura Meau, ome-
HEHHOTO TI0 YPOBHIO JIEMEHTa B BOJIOCaX, cocTaBmiIa 73,2% ciydaeB B IIKOJAX, ydacTByIOmuX B mporpamme BIIIL, u 60-
nee 90% ciydaeB B IIKOJIax, He ydacTByronmx B nporpamme BIIIT. leduimr Hona 3apernctpuposan y 84,4% u 84,2%
Jereld cooTBeTcTBeHHO. CpaBHEHHE 3JIEMEHTHBIX NpOoQHiel ¢ aHaJIOTMYHBIMHU JaHHBIMH, MOJYyYEHHBIMU paHee y JeTel
TOTO XK€ BO3pAcTa W II0JIa, TMPOKUBAIONINX B NPYrux cTpaHax (AsepOaiimkan, Kazaxcran, Typkmenucran, banrmanemnt,
Makenonust, XopBaTHs W ABa pernmoHa Poccun) Takke MOATBEPIMIIO OYeHb HIM3KHKA ypoBeHb CU u | y TaDKHKCKHX
IIKOJIbHUKOB, YTO JAa€T OCHOBAaHWE MOJaraTh, YTO B HEXBATKE ITUX 3JIEMEHTOB KPOETCS MPUYMHA IIUPOKOM pacnpocTpa-
HEHHOCTH aHEMHH U 3002 Ha 3TOW TEPPUTOPHH.

KIJIFOUEBLIE CJIOBA: MukposiaeMeHTbl, MaKpOdJIEMEHTBI, aHAIN3 BOJIOC, LIKOJIbHUKH, Tamkukuctad, Beemup-
Hasi IPOJIOBOJILCTBEHHASI ITPOTpaMma.
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Biometals 2018
11™ International Biometals Symposium

Ottawa, Canada, 15-19 July, 2018
Main topics:
e Metals in biological systems.
Language of the conference: English.
Organizer: International Biometals Society.

Contacts: astintzi@uottawa.ca.
General information: http://www.biometals.org/meetings.html.

CenTsi0psn, 2018

5% Congress of ‘Russian Society for trace Elements in Medicine’ - RUSTEM
Moscow, 20-22 September, 2018

Language of the conference: Russian/English

Important deadlines: abstract June 31, 2018

General information: People’s Friendship University of Russia, 117198, Moscow, Miklukho-Maklaya st., 6;
E-mail: teu.moscow@gmail.com

OxTs6ps, 2018

7" International Selenium Conference (Se2018)
Selenium in Biology, Chemistry and Medicine
Otsu, Shiga, Japan, 1-5 October, 2018

Language of the conference: English.

Important deadlines: abstract July 15, 2018.
End of early registration: August 31, 2018.

General information: http://selenium2018.strikingly.com/, E-mail: se2018@agst.ritsumei.ac.jp

OxkTs0ps, 2018

Cancer, Inorganic Elements & Vitamins
Lyon, France, 11-12 October, 2018
Language of the conference: English.
Important deadlines: Abstract July 15, 2018.
End of early registration: August 31, 2018.

General information: http://selenium2018.strikingly.com/, E-mail: se2018@agst.ritsumei.ac.jp
Organizer: Trace Element - Institute For UNESCO (Lyon, France).

Language: English.
Important deadline: Abstract June 29, 2018.
General information (in French): www.trace-element.org; E-mail: sferete@gmail.com.
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Institut pour 'Unesco

TEU promotes research and capacity-building in the multi-
disciplinary area of “trace elements” and thus aims to enhance
the sharing and transfer of knowledge in scientific fields. The In-
stitute focuses on a broad spectrum of scientific endeavours that
includes areas such as water, the environment, basic sciences
and health. The main objective of the Institute is to coordinate
scientific projects in basic and applied research on trace elements
from an interdisciplinary point of view. TEU has established a
network of satellite centres, which facilitates international scien-
tific collaboration in line with UNESCO’s objectives in that field.
Fields of competence: Chemistry, biochemistry, pharmacology,
genetics, epidemiology, therapeutics, nutrition, agronomy, envi-
ronment (soil and water) and veterinary sciences. The aim of In-
stitute is coordination of UNESCO's scientific projects in basic and
applied research on trace elements from an interdisciplinary point
of view; promote the development and transfer of scientific
knowledge between the different regions of the world.

A WHO-FAO-IAEA committee was suggested the creation
of an institute dedicated to the study of trace elements in1973. In
1992 the Institute was found under the auspices of Federico
Mayor, Director-General of UNESCO. Trace element institute for

BOARD OF DIRECTORS

President: Dr. Muriel Bost, France;

Vice President Institutions: Pr. Yves Matillon, France;

Vice President special Projects :Pr Anatoly Skalny, Russia;
Vice President Industry: Dr. Michaél Selyanine, Switzerland;
Treasurer: Pr. Yves Matillon, France.

The Russian Society of Trace Elements in Medicine (RUSTEM) was
founded in April 2001 in Moscow. The goal of the Society is to
unite efforts of public associations directed to improvement of
human health protection in Russia and CIS; assistance to profes-
sional and humanitarian contacts between specialists, working in
medical elementology and adjacent fields; realization of creative
potential of Society members in medicine theory and practice;
protection of professional, civil, social, author's and adjacent
rights of the members; assistance to ecological problems solution,
environmental protection, correct use of natural resources; study-
ing of environmental influence on the human health; professional
and scientific relations with Russian and foreign medical societies,
specialists and organizations of other medical specialities.

MHCTUTYT MUKpOo3niemeHToB KOHecko (aanee VIHCTUTYT) 3aHMMAEeTCs pa3BUTUEM MOTEHLUMANA U COMPOBOXAEHUEM UCC/IEA0BaHUI B My/bTU-
ANCUMNAMHAPHON 0bnacTu «MUKPO3NEMEHTLI», ero LEMbIO SIBMSIETCS YBEMYEHNE B3aUMOAENCTBUS B 06/1aCTM 0BMeHa U pacnpoCTpaHeHUs
3HaHW B AaHHOM Hay4Hol obrnactu. BHMMaHue MHCTUTYTa ChOKYCMpOBaHO Ha LUMPOKOM CreKTpe obniacTel Hayku, Takux kak rugpocdepa,
OKpyxatoLlas cpena, (pyHaaMeHTanbHble Hayku U 340poBbe. OCHOBHOM Lenbio WHCTUTYTa SIBNSETCS KOOPAMHALMSI HayuHbIX MPOEKTOB
(byHAaMeHTanbHbIX M MPUKNAAHLIX UCCNeAOBaHWUM, KacatoMXCS MUKPO3MEMEHTOB, C MEXANCUMMIMHAPHON TOYKM 3peHus. MHCTUTYyTOM
MukpoanemeHToB FOHECKO ocHoBaHa ceTb BCMOMOraTesfibHbIX LEHTPOB, KOTOpble CMOCOB6CTBYIOT HAay4YHOMY COTPYAHMYECTBY B COOTBET-
cTBum ¢ uensmmn FOHECKO B aaHHol o6nactu. Ccepbl NOHOMOUMIA: XUMUS, 6UoXUMUS, hapMakonorus, reHeTvKa, aNMAEMUONONUS, Tepa-
nusi, NUTaHWe, arpoHOMMS, OKpyXatowas cpesa (noysa u Boaa) 1 BeTepuHapus. Lienb aestenbHocTM UHCTUTYTa — KOOpAMHALMS HayuYHbIX
npoekToB FOHECKO B obnactu dyHAaMeHTanbHbIX U MPUKIAAHLIX UCCNEA0BaHUI MUKPOSNIEMEHTOB C MEXANCLMMIIMHAPHON TOUKW 3peHus,
obecrieveHune pas3BuTHs U 0BMeHa Hay4YHbIMM 3HAHWSIMW MeXAY Pas/IMYHbIMU PerMoHaMy Mupa.

KomuteTom BO3-GAO-MAIATD B 1973 . NpeanoXeHo co3faTb MHCTUTYT, MOCBSILLEHHbIN U3YYEHUIO MUKPO3SIEMEHTOB. MHCTUTYT
6bin yupexxaeH B 1992 r. noa armaoi MeHepanbHoro avpektopa KOHECKO ®eaepuko Maitopa. C okTs6pst 2011 r. MIHCTUTYT MUKpO3ane-
meHToB KOHECKO pacnonaraetcs B JInoHe (PpaHums).

PYKOBOACTBO

MNpe3uaeHT: aoktop Miopuan boct, ®paHuums;

Buue-npesunaeHT: npodeccop VB MaTuiioH, ®paHums;

Buue-npesunaeHT B 061aCTh crelnpoekToB: npocdeccop AHaTonuii CkanbHbI, Poccus;

BuLie-npe3naeHT no BonpocaM NpoMbILAEHHOCTU U BusHeca: aokTop Muwenb CensHuH, LLBeluapus;

KasHaueli: npoceccop M8 MatuitoH, ®paHuus.

Poccuiickoe 06LLECTBO MMKPO3/IEMEHTOB B MeauuyHe (POCM3M) 6bino ocHoeaHo B 2001 r. B MockBe. Llenb O6LiecTBa — o6beanHeHve
YCUnuiA OBLIECTBEHHBIX OpraHW3aLMii, HampaBeHHbIX Ha pelleHWe npobneM oxpaHbl 300poBbsi YenoBeka B Poccum u CHI; copelicTeue
NpohEeCCMOHaANbHBIM U F'YMaHUTapHBIM KOHTaKTaM Mexzy cneuyanuctamu, pabotaowmmm B 0611acTv MeAVMLMHCKOM NaToMorm U CMeXHbIX
obnacrsix; peanusaums TBOPYECKOro noteHumana yYneHos Ob6LecTBa B TEOPUM M Ha NpakTuke B 06nacTv MeanumHbl; 3awmTa npodeccno-
HanbHbIX, MPAKAAHCKMX, COLManbHbIX, aBTOPCKMX U CMEXHbIX MpaB uieHoB O6LLecTBa; NOMOLLb B PELIEHWUN 3KONOrndeckux npobnem, 3a-
LUMTa OKpY>XaloLel cpebl, NPaBUIIbHOE WCTONb30BaHWE MPUPOAHBIX PECYPCOB; U3YUYEHME BIMSIHWSI OKPYIKAtOLLEl cpefbl Ha 3[0pOoBbe Ye-
noBeka; (opMMpoBaHUe NPoheCCUOHaANbHBIX M HayYHbIX CBSI3EM C POCCUUCKUMM U 3apy6eXHbIMM MEAULIMHCKMMI COOBLIECTBAMM M Cieupa-
JINCTaMM pasfINyHbIX HanpaBieHui.
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