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Human and animal pathology stipulated by deficiency of vitally important (or "essential")
microelements or their excess, has got its combined name microelementosis (1).

In connection with high biological activity of microelements in organism in different
physiologic and pathologic status the quantitative determination of several metals in biomedium
of organism is of great importance in the study of microelement metabolism. However, objective
and representative data on estimation of school children's provision with microelements are
practically absent.

The objective of the study was to investigate contents of microelements connected with
deficiency of biometals participating in hemopoiesis (Cu, Zn, Co, Mn) in biomedium of the
organism of school children in Zarafshan region of the Republic of Uzbekistan.

We have applied the method of neutron-activation analysis for determination of
microelements (Fe, Zn, Cu, Co, Mn) in hair, whole blood, blood serum, urine, saliva, food-stuff
samples and in more than 20 elements of other biomedia, as per designed method in Nuclear
Physics Institute, Republic of Uzbekistan (4).

The study was carried out on 245 practically healthy children aged 7-17, 131 boys and 33
girls living in four different areas of Samarkand region. According to the designed method the
determination of Mn, Cu was done as follows: samples together with standards were packed in
polyethylene container and underwent irradiation in vertical channel of the reactor by neutron
flow 5.1O13 neutron cm2 sec, (for 15 seconds). The measurement of direct activity was conducted
in 2 hours for determining of Cu and Mn. For determining of iron, cobalt, zinc the irradiation test
measurement was done within 15 hours one month after irradiation by the corresponding
radionuclides. In all measurement of element contents different standards were applied:
Intralaboratory data was received by fixing a certain number of elements on ashless filter paper
and comparison standard sample MAGATE NN and NN-1 (hair homogenate) as well as
comparative method. Accuracy of analysis results of the applied method made up from 7 to 30%
depended on concentration and nuclear-physical characteristics.

Results and Discussion
Obtained results showed that microelemental contents in hairs and other liquids in children

of school age somehow differed from that of in adults. So, contents of iron in children's hair are
significantly higher (three times - 81.38±8.55 mkg/g). In erythrocytes of 22 examined sound
children the contents of the iron equaled to 2964±52 mg/1, in saliva - 5840±351.7 mg/1.

In the study of Zn contents in blood of healthy children it was equal to 59 mkg/g, in formed
elements of blood it was equal to 32.3 mkg/g which was much less than similar index in adults
(3). According to our data the contents of Zn in blood made up 39.25±4.30 mkg/g which was
significantly low compared with similar index in adults (according to V.V.Nasolodin, 1987 the
contents of zinc in plasma varies from 86 to 106 mkg/g). In 20 examined children the contents of
Zn in erythrocytes equaled to 32.3±1.5 mkg/g. The contents of Zn in saliva of sound children of
school age was 518.0±54.17 mkg/g and in urine 386±18.24 mkg/g. In practically sound school
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children of Zarafshan valley the contents of Zn in hair made up 182.9±6.6 mkg/g. It was
established that the contents of Zn in sound school children of Zarafshan valley is in middle
position amongst similar data referred in scientific articles (2).

The contents of Cu in hairs of practically sound school children in Zarafshan valley was
9.24±0.84 mkg/g which was low (two times) compared with adults. We found out that the
contents of Cu in hairs of healthy school children in Zarafshan valley was lower compared with
the data presented by other authors (2) and other regions respectively. A low content of Cu in
hairs probably depends on the food-stuff ingredients and peculiarities of the natural condition in
biogeochemical area.

The obtained results have shown that practically sound school children in Zarafshan valley
the contents of cobalt and manganese in hair formed: 0.11±0.017 and 2.75±0.76 and mkg/g
respectively and somehow differ from similar indices in adults. So, the contents of cobalt in hairs
of children were 2-5 times lower, manganese 2-3 times higher compared with adults. The
contents of cobalt in hairs were approximately uniform in boys and girls, and as for manganese in
girls it was a little bit higher than in boys. In practically healthy children concentration of cobalt
in blood serum makes 0.07 mg/1. in formed elements of blood - 0.019±0.002 mg/1. which is
insignificantly lower than in adults. (3).
In blood serum of 22 examined practically sound children the contents of cobalt made 0.08±0.03
mg/1, in their saliva - 2.7±1.2 mg/1. These data considered to be the average value of cobalt and
manganese concentration which we received during examination of schoolchildren in different
age groups.

Thus, the results of our investigation indicate that in estimation of microelement index -
cobalt and manganese in biosubstrate of practically sound children of school age, it is necessary
to take into account the age and sex, as well as biogeochemical peculiarities of the place of
residence of the children. The limits of normal values (M±m) indices of the named
microelements in children of school age which we have established should be recommended for
implementation in making diagnosis of the deficiency of these microelements. It affords to make
early reveal of deficiency of Fe, Cu, Zn and other microelements in girls of puberty age out of
high risk groups. Its prevention in due time can help the girls to be ready for their pregnancy and
successful outcome and in further to decrease anemia and other microelementosis among
pregnant and children of early age.
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