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ABSTRACT

Introduction: Hypomicroelementosis is currently a significant problem for modern haematology.

Boltaev Kamol Zhumaevich

Bukhara State Medical Institute, Bukhara, Uzbekistan.

Objective: The purpose of this study is to carry out a comparative analysis of hematopoietic trace elements - iron, copper and
zinc - in apparently healthy elderly men and women, depending on the age range.

Methods: For these purposes, all surveyed men and women living both in urban and rural conditions were divided into two age
ranges - surveyed - up to and over 70 years.

Results: The results of the analysis showed that there is no statistically significant difference between the indicators of blood
haemoglobin and hematopoietic microelements - iron, copper and zinc in the whole group of examined elderly men and the
group of examined elderly men and examined elderly women in old age.

Conclusion: The study did not reveal differences in the indices of hematopoietic microelements - iron, copper, and zinc in the

examined conditionally healthy urban and rural elderly men, depending on the conditions of permanent residence.
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INTRODUCTION

Disturbances in the balance of trace elements in the human
body lead to the development of diseases called micro-
elementosis.!? It should be noted that the violation of the
normal balance of trace elements in the body can be due
to several reasons, namely deficiency, excess (overload),
or imbalance.>* Studies indicate a wide spread of various
forms of vitamin and microelement deficiency, in particular,
among children, adolescents, women of fertile age, pregnant
and lactating mothers, athletes, elderly people, the so-called
polyhypovitamins and hypomicroelementosis.” Among these
nutritional deficiencies, hypomicroelementosis is currently a
significant problem for modern haematology due to the sig-
nificant frequency of these deficiencies and the variety and
severity of their manifestations.>%’

MATERIALS AND METHODS

We examined elderly persons (the age of the surveyed was
from 61 to 75 years) and 65 elderly persons (the age of the

surveyed was 75 to 90 years). All subjects were selected for
study by the method of random selection. In the study, hae-
matological, morphological, and biochemical methods of
analysis were used to verify the diagnosis of anaemia. The
results of the study were processed by the methods of varia-
tion statistics with the determination of the reliability of the
compared values of the analyzed indicators.

RESULTS AND DISCUSSION

We carried out in a comparative aspect the study of indica-
tors of hematopoietic microelements - nutrients and iron me-
tabolism in the examined conditionally healthy elderly men
who permanently live in urban and rural conditions of the
Bukhara region to find out whether the conditions of perma-
nent residence affect certain indicators reflecting the state of
various functional body systems.

As can be seen from the presented Table 1 there is no statisti-
cally significant difference between the haemoglobin values
of blood and hematopoietic microelements - iron, copper,
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and zinc in the entire group of examined elderly men and the
group of examined elderly men under the age of 70 - 133.5 +
0.49 g/Land 132.6 £ 0.50 g/L, 14.9+ 0.76 pmol/L and 17.5 +

Statistical indi-
cator

Hemoglobin g/1

Table 1: Indicators of trace elements in the surveyed elderly men in the age range

0.92 pmol/L, 12.1 £ 0.5 pmol/Land 14.0 + 1.16 pmol/L and
16.8 + 0.82 pmol/L and 18.9 + 0.95 umol/L, respectively.

Men examined, all Min 130.0 12.3 8.14 14.0
group Max 136.4 27.8 14.2 27.8
M+m 133.0£0.49 14.9+0.76 12.1+0.5 16.8+0.82
Age: Min 130.0 1.3 9.78 1.1
<70years Max 134.0 25.8 36.5 33.8
M+m 132.0+0.50 17.5+0.92 14.0%1.1 18.9+0.95
Age: Min 130.0 12.3 8.09 10.3
> 70 years Max 133.0 19.6 18.1 20.55
M+m 130.5+0.78 12.5+0.61 11.1+0.84 14.2+0.92
P, >0.05 >0.05 >0.05 >0.05
P, <0.001 <0.001 <0.001 <0.001
P <0.001 <0.001 <0.001 <0.001

Note: p -reliability between the indicators of trace elements in the surveyed under the age of 70 and the entire group of sur-
veyed elderly men; p,-reliability between the indicators of microelements in those surveyed over the age of 70 and the entire
group of surveyed elderly men; p,-reliability between the indicators of trace elements in those surveyed over the age of 70

and up to 70 years.

At the same time, a statistically significant difference is re-
vealed between the studied indicators between the entire group
of examined elderly men and men over the age of 70 - 133.5
+0.49 g/Land 130.5+0.78 g/ 1; 14.9 £ 0.76 pumol/L and 12.5
+0.61 pmol/L; 12.1 £ 0.50 umol/L and 11.1 £ 0.84 umol/L;
and 16.8 + 0.82 umol/L and 14.2 + 0.92 umol/L, respectively.

Similarly, we found a statistically significant difference in
the studied indicators in the examined elderly men between

older men under the age of 70 and over 70 years - 132.6 +
0.50 g/l and 130.5 £ 0.78 g/I; 17.5 + 0.92 pmol/L and 12.5
+0.61 umol/L; 14.0 £ 1.16 pumol/L and 11.1 + 0.84 umol/L;
and 18.9+0.95 pmol/L and 14.2 +0.92 pmol/L, respectively.
Table 2 also presents comparative data on indicators of he-
matopoietic trace elements studied by us in elderly women,
depending on the age range.

Table 2: Indicators of hematopoietic trace elements in elderly women by age range

Women elderly Statistical indicator Haemoglobin g/1 Iron Copper Zinc
age pmol/1 pmol/1 pmol/1
Women examined all Min 120.0 10.0 8.29 1.9
group Max 128.4 16.3 17.5 23.4
M+m 122.3+0.26 12.2+0.36 10.8+0.34 16.6+0.54
Age: <70 years Min 120.0 1.3 8.78 12.4
Max 126.2 15.8 16.5 23.4
M:+m 123.0+0.23 13.1+0.52 11.7+0.46 17.1£0.50
Age: > 70 years Min 120.0 10.0 8.29 1.9
Max 123.0 1.1 12.0 14.5
M+m 121.0+0.38 10.2+0.31 8.59+0.34 12.6+0.32
P >0.05 >0.05 >0.05 >0.05
P, <0.001 <0.001 <0.001 <0.001
P <0.001 <0.001 <0.001 <0.001

Note: p, is the reliability between the parameters of haemoglobin and trace elements in the surveyed elderly women (the whole group)
and surveyed elderly women under 70 years old; p, - reliability between the parameters of haemoglobin and trace elements in all sur-
veyed women and elderly women over the age of 70; p, - reliability between the surveyed elderly women under the age of 70 and over.
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As can be seen from the data presented, we did not find sig-
nificant differences between the studied indicators of blood
haemoglobin and trace elements in the entire group of ex-
amined elderly women and elderly women under the age of
70 - 122.3 £ 0.26 g/l and 123.0 £ 0, 23 g/L and 12.2 £ 0.36
pmol/L and 13.1 £ 0.52 umol/L; 10.8 + 0.34 pmol/L and
11.7 £ 0.46 pmol/L and 16.6 + 0.54 pmol/L and 17.1 = 0.50
pumol/L.

At the same time, there is a statistically significant difference
between the studied parameters of hemoglobin and trace el-
ements in all surveyed elderly women and elderly women
over the age of 70 - 122.3 + 0.26 g/l and 121.0 + 0.38 g/l;
12.2 £ 0.36 umol/L and 10.2 + 0.31 pumol/L; 10.8 + 0.34
umol/L and 8.59 + 0.34 umol/L; and 16.6 + 0.54 pmol/L and
12.6 £ 0.32 pmol/L, respectively.

A significant difference between the studied indicators was
also revealed between the indicators typical for the group of
surveyed elderly women aged up to 70 years and the group
of elderly women aged over 70 years - 123.0 + 0.23 g/l and
121.0+0.38 g/1; 13.1 £ 0.52 pmol/L and 10.2 = 0.31 umol/L;
11.7 £ 0.46 pmol/L and 8.59 + 0.34 pmol/L; and 17.1 £ 0.50
pmol/L and 12.6 =+ 0.32 umol/L, respectively.

Thus, the study of the dependence of the indicators of total
haemoglobin in blood and indicators of hematopoietic trace
elements in the examined elderly men and women with dif-
ferent age ranges shows that there is a direct dependence of
these indicators on age - in older people, there is a decrease
in all studied indicators, which indicates a decreasing adap-
tive potential of an ageing organism.

We also carried out in a comparative aspect the study of in-
dicators of hematopoietic microelements - nutrients and iron
metabolism in the examined conditionally healthy senile
men, permanently residing in urban and rural conditions of
the Bukhara region.

The distribution of the surveyed conventionally healthy el-
derly men shows that they are distributed approximately the
same in a rather narrow age range of 81-84 years, and thus,
the indices of hematopoietic microelement status and iron
metabolism derived by us in the surveyed can also be extrap-
olated with a high degree of reliability to the entire sample of
those examined old men. This circumstance is of interest in
connection with the existing in the literature ideas about the
relationship between the age of a person and the biological
variability of certain studied indicators, defined for these age
groups as reference or reference.

The results of a comparative study of indicators of iron me-
tabolism in conditionally healthy urban and rural senile men
are presented in Table 3.

As can be seen from the table, the average total haemoglobin
of blood in the examined urban men of old age is 133.2+ 0.1
g /1 with a reference interval of this indicator from 130.0 g/
I (min) to 136.7 g/ ( max). In the surveyed rural men of old
age, the average value of this indicator is 130.5 + 0.2 g/l with
a reference interval of this indicator from 130.0 g/l (min) to
132.1 g/l (max). As can be seen in the indicators of total hae-
moglobin in conditionally healthy men permanently living in
urban and rural conditions, there is a statistically significant
difference - 133.2 £ 0.1 g/l and 130.5 + 0.2 g/, respectively
(p <0.001).

Table 3: Iron Metabolism Indicators in Conditionally Healthy Men senile age - townspeople and villagers

Examined Statistical Haemoglobing/1 Iron Transferrin  CST%  Ferreting Ceruloplasmin
indicator pmol/1 g/l Per ml g/l
Conditionally Min 130.0 12.03 2.88 16.1 24.80 0.195
?ealthy)urban MEN  Max 136.7 20.80 3.00 27.8 70.90 0.380
n =40
M+m 133.2% 14.0% 2.82+ 23.1% 42.6% 0.26+
0.1 0.34 0.1 11 11 0.05
Conditionally Min 130.0 12.0 2.44 16.8 22.20 0.184
?ealthy)rural men  Max 132.1 18.3 2.95 27.2 61.47 0.300
n =40
M+ m 130.5+ 14.1+ 2.80+ 22.2+ 36.99+ 0.21*
0.2 0.3 0.1 0.6 1.2 0.1
p < 0.001 >0.05 >0.05 >0.05 < 0.001 >0.05

Note: p is the reliability between the compared indicators in conventionally healthy senile men - urban and rural.

The average index of serum iron content in the examined
conditionally healthy urban men of old age averages 14.0 +
0.34 umol/L with a reference interval of this indicator from
12.03 umol/L (min) to 20.08 pmol/L (max ), in the surveyed
rural, conventionally healthy elderly men, this indicator aver-

ages, according to our data, -14.1 = 0.3 umol/L with a refer-
ence interval of this indicator from 12.0 umol/L (min) to 18.3
pumol/L (max). Thus, it can be seen that this indicator in urban
and rural senile men does not significantly differ - 14.0 + 0.34
umol/L and 14.1 £ 0.3 pmol / L, respectively (p> 0.05).
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The indicator of total transferrin in blood serum in the exam-
ined urban, conventionally healthy elderly men, on average,
according to our data, is 2.82 + 0.1 g/l with a reference in-
terval of this indicator from 2.88 g/l (min) to 3.00 g/l (max)
and in rural conditionally healthy elderly men, according to
our data, this indicator averages - 2.80 + 0.1 g/l with a refer-
ence interval of this indicator from 2.44 g/ (min) to 2.95 g/l
(max). It can be seen that this indicator, on average, also does
not differ statistically significantly - 2.82 £ 0.1 g/l and 2.80 +
0.1 g/1, respectively (p> 0.05) in the surveyed conventionally
healthy urban and rural men old age.

At the same time, it should be noted that in both urban and
rural conventionally healthy senile men, the average level of
serum transferrin is reduced compared to the similar content
of transferrin in young people, in whom this indicator is nor-
mally distributed within the reference interval - 3.00- 3.50
g/l.

This can be associated with the phenomenon of a general
decrease in the protein-synthetic function of the liver with
age. At the same time, our comparative analysis of the serum
isotransferrin spectrum, i.e. quantitative analysis of various
molecular isoformtransferrin, showed that the isotransferrin
spectrum of blood serum in conventionally healthy elderly
men has its characteristics. Thus, as a percentage of the total
pool of serum transferrin, the share of transferrin complete-
ly saturated with iron - cholotrans-Ferrin is 60% or more,
while in conventionally healthy young people, the share of
cholotransferrin in the total pool of serum transferrin aver-
ages 36-45%.

This indicates that although the total amount of serum trans-
ferrin in conventionally healthy elderly men is less than in
young people, due to the higher content of functionally ac-
tive molecules of cholotransferrin, the circulating pool of
transferrin in the blood serum of elderly people can provide
the bone marrow with the necessary amount of iron for the
needs of haemoglobin formation.

According to our data, the CST in the surveyed urban con-
ditionally healthy elderly men averaged 23.1 + 1.1%, with
the reference interval of this indicator from 16.1% (min) to
27.8% (max), in the surveyed rural men of senile age, the av-
erage CST is - 22.2 4+ 0.6% with the reference interval of this
indicator from 16.8% (min) to 27.2% (max). A comparative
study of indicators reflecting the saturation of the total pool
of transferrin with iron (the coefficient of saturation of trans-
ferrin with iron) in conventionally healthy urban and rural
elderly men shows that there are also no significant differ-
ences - 23.1 + 1.1% and 22.2 + 0.6 % respectively.

Such a degree of saturation of the total pool of transferrin
with iron, apparently, fully provides physiological erythro-
poiesis in elderly people. The study of such an important
indicator of iron metabolism as the indicator of serum fer-

ritin shows that, on average, the level of ferritin in the blood
serum in the examined healthy urban senile men age is 42.6
+ 1.1 ng/ml with a reference interval of this indicator from
24.8 ng/ml (min) to 70.90 ng/ml (max).

In the surveyed rural, conventionally healthy elderly men,
the level of serum ferritin averaged 36.99 + 1.2 ng/ml, with
a reference interval of this indicator from 22.20 ng/ml (min)
to 60.4 ng/ml (max). At the same time, a comparative analy-
sis of such an important indicator of iron metabolism as the
content of ferritin in the blood serum, which reflects the state
of the iron depot in the body, unambiguously indicates that
iron stores in conventionally healthy senile men who con-
stantly live in urban conditions are significantly higher than
in conventionally healthy senile men permanently residing
in rural conditions - 42.6 + 1.1 ng/ml and 36.99 £ 1.2 ng/ml,
respectively (p <0.001).

This phenomenon can be explained by the fact that the serum
ferritin index, reflecting the reserve stock of iron, is one of
the most conservative indicators, which changes little even
in the age aspect, and the conditions of permanent residence,
i.e. the nature and structure of nutrition, the frequency of vis-
its on health issues (preventive examinations, etc.) among
people living in the city is better than among people living
in the countryside, as indicated by studies on the status of
iron, for example, in women of fertile age, which also re-
vealed differences in the iron depot in residents of the city
and village, in particular. In quantitative terms, iron stores in
conventionally healthy old-age urban men are about 80 mg
of elemental iron greater than in conventionally healthy rural
men of old age.

On average, the content of such an informative indicator,
reflecting the state of metabolism of the essential trace ele-
ment - copper in the body - the level of the copper transport
protein of the blood serum ceruloplasmin, on average in the
examined urban men of old age is 0.26 + 0.05 g/l with a ref-
erence interval of this indicator from 0.195 g/1 (min) to 0.380
g/l (max). In the examined conditionally healthy rural men of
old age, the content of this protein in the blood serum aver-
aged 0.201 + 0.1 g/l with a reference interval of this indicator
from 0.184 g/l (min) to 0.300 g/l (max).

Comparison of such an indicator as serum ceruloplasmin,
which regulates copper metabolism in the body, shows that
there is no significant difference in the values of this indica-
tor either - 0.26 + 0.05 g/L and 0.201 + 0.01 g/L, respectively
(p> 0,05).

In Table 4, we present in a comparative aspect the indices of
hematopoietic microelements - iron, copper, and zinc in con-
ventionally healthy senile men permanently living in urban
and rural conditions of the Bukhara region in a comparative
aspect.
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Table 4: Indicators of hematopoietic microelements in conditionally healthy old men - townspeople and vil-

lagers
Examined Statistical indicator Haemoglobin Iron Copper
g/l pmol/1 pmol/1
Conditionally healthy urban Min 130.0 12.03 9.00 14.3
men Max 136.7 20.80 12.5 25.3
(n-40)
M+m 133.2+ 14.0% 1.7+ 15.6%
0.1 0.34 0.44 0.60
Conditionally healthy rural men Min 130.0 12.0 8.1 13.0
(n-40) Max 132.1 18.3 1.6 23.8
M+ m 130.5+ 14.1+ 1.0+ 15.0%
0.2 0.3 0.36 0.31
P < 0.001 >0.05 >0.05 >0.05

Note: p-reliability between the compared indices of hematopoietic microelements in conditionally healthy urban and rural men

pmol/l (max).

As can be seen from the presented table, the hematopoietic
microelement status in the examined conditionally healthy
urban and rural elderly men is characterized as follows - the
average level of such an important essential microelement as
copper in urban elderly men is 11.7 £ 0.44 umol/Lwith the
reference interval of this indicator from 9.00 pmol/L (min)
to 12.5 umol/L(max), in rural areas it is 11.0 + 0.36 pmol/L
with a reference interval of this indicator from 8.11 pmol/L
(min) up to 11.6.

And the average level of another important hematopoietic
essential microelement zinc in the blood serum of the exam-
ined urban elderly men is 15.6 + 0.60 umol/L with a refer-
ence interval of this indicator from 14.3 umol/L (min) to 25.3
pmol/L (max) and in rural elderly men, the average level of
zinc in the blood serum was 15.0 £+ 0.31 pmol/Lwith a refer-
ence interval of this indicator from 13.0 umol/L (min) to 23.8
pmol/L (max).

CONCLUSION

Thus, as can be seen from the presented table, we did not
reveal differences in the indices of hematopoietic microele-
ments - iron, copper, and zinc in the examined condition-
ally healthy urban and rural elderly men, depending on the
conditions of permanent residence. At the same time, certain
correlations were noted in the content of these hematopoietic
nutrients- microelements, and in both of those examined, the
average content of iron in the blood serum prevails over the
content of copper in the blood serum, and the level of zinc
in the blood serum exceeds the content of iron and copper in
the serum blood.
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