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Annotation: In practically healthy people of mature age of the first and second periods -
from 18 to 59 years, the rheological properties of blood and indicators of the physical and
chemical properties of erythrocytes are stable. In elderly people, 60 years and older, blood
viscosity increases, red blood cell aggregation increases, their deformation decreases, density
and dry matter content increase, the amount of water in red blood cells decreases, and the
permeability of red blood cell membranes decreases.
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Relevance. Changes in microcirculation occupy one of the leading places in disorders of
homeostasis in the human body. The role of hemorheological disorders is well known in the
pathogenesis of microcirculatory disorders. At the same time, in the microcirculation zone, the
connection between blood coagulation processes and its rheological properties is most closely
manifested. The phenomena of intravascular hemocoagulation are combined with disorders of
hemorheology and microcirculation, and changes in these systems occur synchronously and are
closely related to each other. Understanding the mechanisms of implementation and the laws of
clinical hemorheology allows us to evaluate the pathogenetic mechanisms of the development of
vascular pathology, optimize the treatment of patients taking into account a specific disease or
syndrome, and reduce the incidence of thromboembolic complications. It is known that the
rheological properties of the blood of an adult during the process of ontogenesis undergo regular
changes associated with age-related involution. Compared with young age, in adulthood a
person’s blood viscosity becomes lower, and the narrow range of fluctuations inherent in
adolescence becomes wider in adulthood and old age. At the same time, there is evidence that
that in older people, blood viscosity is increased. Information is provided that no dependence of
blood viscosity and plasma viscosity on age has been identified. The age-related variation of
erythrocyte aggregation depending on gender is shown; the maximum amplitude of aggregation
in women of all age groups is less than in men, and this is most noticeable in women aged 50 to
59 years.

The purpose of the study is to study the age and gender characteristics of the rheological
properties of blood in practically healthy people.

Materials and methods. To study the characteristics of the rheological properties of blood,
rotational viscometry was used. The studies were carried out using a domestic rotational
viscometer AKR-2. This device meets the requirements for instruments designed to measure the
viscosity of biological fluids. The viscosity of whole blood was studied at various shear rates,
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and the indices of aggregation and deformability of erythrocytes were determined; hematocrit
number, the efficiency of oxygen delivery to tissues. To determine some parameters of the
physical and chemical properties of erythrocytes, the turbidity spectrum method was used.

As a result of the studies, it was found that in practically healthy people of both sexes in the age
groups 18-29 years, 30-44 years, 45-59 years, 60 years and above, the viscosity of whole blood
at high shear rates (200, 150 and 100 s ') are not statistically significantly different from each
other. At low shear rates (50 and 20 s") in the age groups 18-29, 30-44 and 45-59 years, the
viscosity properties of blood also do not differ statistically significantly from each other.
However, at the indicated shear rates in the age group of 60 years and older in practically healthy
people of both sexes, a statistically significant increase in blood viscosity is observed.
Consequently, the presented data indicate that in practically healthy people of both sexes at the
age of the first and second periods of adulthood, there are no significant differences in the
viscosity properties of blood at both high and low shear rates. In old age, 60 years and older, at
low shear rates, blood viscosity increases, which may be a reflection of the changes that occur in
the protein spectrum of the blood and the aggregation ability of erythrocytes. When studying the
ability of erythrocytes to aggregate and the degree of deformability of erythrocyte membranes in
practically healthy people of both sexes of various age groups, it was found that at the ages of
18-29, 30-44 and 45-59 years, the indices of erythrocyte aggregation and membrane
deformability do not differ statistically significantly from each other friend. At the same time, in
the age group 60 years and older, there is a statistically significant increase in the erythrocyte
aggregation index. At the same time, in the age group 60 years and older, there is a statistically
significant increase in hematocrit. Thus, in practically healthy people of both sexes in the first
and second periods of adulthood, the rheological properties of blood remain stable, while in
elderly people aged 60 years and older, an increase in the aggregation capacity of erythrocytes, a
decrease in the deformability of erythrocytes, and an increase in hematocrit are observed. The
features of blood rheology in practically healthy men and women in various age groups were
also studied. It has been shown that in practically healthy men of various age groups, the
rheological properties of blood in adolescence and in the first and second periods of adulthood,
from 18 to 59 years, are quite stable and do not differ statistically significantly from each other.
In old age, from 60 years and older, the rheology of the blood is changed compared to the first
period of adulthood, which is accompanied by a statistically significant increase in viscosity
properties, an increase in the aggregation ability of erythrocytes, a decrease in their deformability
and an increase in hematocrit. When studying the characteristics of the rheological properties of
blood in practically healthy women in various age groups, it was found that blood viscosity at
high shear rates in the age groups 30-44, 45-59 and 60 years and older does not differ
statistically significantly from the corresponding indicators in patients aged from 18 to 29 years
old. At low shear rates (20 and 50 s™) in women aged 18 to 59 years, the viscosity properties of
blood remain stable and do not differ statistically significantly from each other. However, in
practically healthy women aged 60 years and older, blood viscosity is statistically significantly
increased compared to the age group of 18-29 years. In practically healthy women in the age
groups 18-29, 30-44, 45-59 vyears, the index of erythrocyte aggregation and the index of
deformability of erythrocyte membranes do not differ statistically significantly from each other.
At the same time in elderly people, aged 60 years and older, the aggregation ability of
erythrocytes is increased compared to the group of people aged 18-29. This is evidenced by an
increase in the erythrocyte aggregation index in women aged 60 years and older compared to the
group of patients 18 -29 In parallel, in practically healthy women aged 60 years and older, the
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erythrocyte deformability index was statistically significantly reduced compared to the age group
of women 18-29 years old. In other age groups of women from 18 to 54 years old, erythrocyte
aggregation and deformability of erythrocyte membranes were quite stable and did not differ
statistically significantly from each other. Finally, in women aged 60 years and older, a
statistically significant increase in hematocrit was observed compared with the first period of
adulthood. Thus, in practically healthy women in the first and second periods of adulthood, the
indicators of the rheological properties of blood are stable and do not differ statistically
significantly from each other, while in old age, from 60 years and older, they are changed
compared to the group of women of the first period of adulthood. These changes are expressed in
an increase in blood viscosity at low shear rates, an increase in the ability of erythrocytes to
aggregate while simultaneously reducing their deformability, and an increase in hematocrit.
When studying the physicochemical properties of erythrocytes in practically healthy people of
various age groups of both sexes, it was found that in persons aged 18 to 59 years such
parameters of the physicochemical properties of erythrocytes as relative and absolute refractive
indices, dry matter and water content in erythrocytes, erythrocyte density are not statistically
significantly different from each other. At the same time, in the age group of 60 years and older,
there is a statistically significant increase in the relative and absolute refractive index of
erythrocytes, an increase in their density, an increase in the dry matter content of erythrocytes,
and a decrease in the amount of water in them compared to practically healthy individuals aged
18-29 years. The permeability of erythrocyte membranes in practically healthy people of both
sexes in the age groups 45-59 and 60 years and older is statistically significantly reduced
compared to the age group 18-29 years. In the age group of people 30-44 years old, the
permeability of erythrocyte membranes corresponds to the data of practically healthy people
aged 18-29 years. A study of the physicochemical characteristics of erythrocytes in practically
healthy men and women in different age groups revealed a similar pattern; in the first and second
periods of adulthood, the indicators characterizing the physicochemical properties of
erythrocytes are quite stable and do not differ statistically significantly from each other. In old
age, from 60 years and older, the physicochemical properties of erythrocytes of both men and
women are changed, which is accompanied by an increase in their density, an increase in the
absolute and relative refractive indexes of erythrocytes, an increase in their dry matter content
and a decrease in water content. It should be noted that the permeability of erythrocyte
membranes in practically healthy men and women is stable between the ages of 18 and 44 years.
However, in the age groups 45-59 and 60 years and older, it is statistically significantly reduced
compared to the data in the age group of patients 18-29 years old. When comparing indicators of
the physical and chemical properties of erythrocytes in practically healthy men and women of
different age groups, it was noted that in women, as a rule, they are less pronounced than in men,
but no statistically significant difference was established between them. Thus, the presented data
indicate that in practically healthy people of both sexes of different age groups, the rheological
properties of blood and the physicochemical parameters of erythrocytes are stable in the first and
second periods of mature age from 18 to 59 years. In elderly people, from 60 years of age and
older, the rheological properties of blood are changed, which is accompanied by an increase in
blood viscosity at low shear rates, an increase in the aggregation ability of erythrocytes and a
decrease in the deformability of their membranes. At the same time, the physicochemical
properties of erythrocytes change, they become more dense, the amount of dry matter in them
increases and the water content decreases, the permeability of the erythrocyte cell membrane
decreases.
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Conclusions. In practically healthy people of both sexes of adolescence and adulthood of the
first and second periods, from 18 to 59 years, the rheological properties of blood and the
physicochemical parameters of erythrocytes remain stable, while in elderly people, 60 years and
older, an increase in viscosity is observed properties of blood, which are most variable at low
shear rates, an increase in the aggregation ability and degree of deformability of erythrocytes, an
increase in hematocrit, erythrocytes become more dense, the amount of dry matter in them
increases and the water content decreases, the permeability of their membrane decreases.
Literature
Jlureparypa

1. Ilomuesa M. C., Xautona /I. IlI1I. MOPCKAS I'VEKA, BAIISAT'A-IIEPCITEKTHBbI
[NPUMEHEHUSA KAK JIEHEBHOE CPEJICTBO (OB30OP JIMTEPATYPHI)
//BoctouHo-eBponeiickuii Hay4nsblii xxypHai. — 2019. — Ne. 4-1 (44). — C. 59-60.

2. Sadirovna C. M., Sharipboyevna H. D. MOPCKAS T'YBKA, BAJISITA-
INEPCIIEKTHBbBI TIPUMEHEHUA KAK JIEHEBHOE CPEJICTBO (0630p
aurepatypsl) /1000 kopii. — C. 56.

3. Akhrorovna K. D., Sharipboevha K. D. The impact of various factors on the
formation and development of the craniofacial area in children with hearing loss. —
2022.

4. Sharipboevna K. D. Craniofacial Manifestations in Children with Hearing Loss: An
Exploration of the Literature //Academia Open. — 2022. — T. 7. — C. 10.21070/acopen.
7.2022. 4723-10.21070/acopen. 7.2022. 4723.

5. Sharipboevna K. D. The impact of Various Factors on the Formation and
Development of the Craniofacial Area in Children with Hearing Loss.

6. OmumoBa A. 3., llloaueB Y. M. PenponykTun Emmarn dpKakiIapaa OemyIITIuK
cababmapu: byxopo Tymanu stuaemuoniorusicu //Scientific progress. — 2021, — T. 2. —
Ne. 7. — C. 499-502.

7. Zokirovna O. A., Abdurasulovich S. B. Ovarian Diseases in Age of Reproductive
Women: Dermoid Cyst //IITIMOIY FANLARDA INNOVASIYA ONLAYN ILMIY
JURNALI. —2021. - T. 1. — Ne. 6. — C. 154-161.

8. Olimova A. Z. ECHINOCOCCOSIS OF LIVER OF THREE MONTHLY WHITE
RAT //Scientific progress. —2022. — T. 3. — Ne. 3. — C. 462-466.

9. OmumoBa A. 3. Mopodonoruueckue u MophomMeTpruuecKkue 0COOEHHOCTH MEeUeHH
OenbIX OECIOPOAHBIX TPEX MECSYHBIX KpbIC MOCTe TSKEIOW 4YepernHO-MO3rOBOM
TpaBMbl  BbI3BaHHOW  skcrnepuMmeHTanbHbIM — nyTéM  //BARQARORLIK VA
YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI. —2021. — T. 1. — Ne. 6.
— C. 557-563.

10.0glu M. Z. M., Zokirovna O. A. MOP®OJIOTUYECKHUE U
MOP®OMETPUYECKUE ITAPAMETPBI TIEUEHUN BEJIBIX BECIIOPOJIHBIX
KPBIC, TIEPEHECHINX SKCIIEPUMEHTAJIBHYIO YEPEIIHO-MO3I'OBVYIO
TPABMY TIOCIJIE MEI[I/IKAMEHTOBHOIZ KOPPEKIIMMN //JOURNAL OF
BIOMEDICINE AND PRACTICE. —2023. - T. 8. — Ne. 1.

11. OnmumoBa A. 3., Typaues M. P. BYXOPO IIIAXPUJIA MEBJIA BA VH UKKU
BAPMOKJIM HMYAK APACU VYUYPAII OJSIIMAEMUOJIOIUACHU //Oriental
renaissance: Innovative, educational, natural and social sciences. — 2022. — T. 2. — Ne.
4. —C. 642-647.

449 A journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us



12. Zokirovna O. A. Modern Concepts of Idiopathic Pulmonary Fibrosis //American
Journal of Pediatric Medicine and Health Sciences. — 2023. — T. 1. — Ne. 3. — C. 97-
101.

13. Zokirovna O. A. Pathology of Precancerous Conditions of the Ovaries //American
Journal of Pediatric Medicine and Health Sciences. — 2023. — T. 1. — Ne. 3. — C. 93-
96.

14. 3oxkupoBHa, OnumoBa Asuza u Temaes Illyxpar JIxymaeBuu. «Mopdomorunueckue
ACHEKThl MEYEHU OEeNBbIX 6CCHOp0,I[HBIX KpBIC IIOCJIC TSDKEIION IIepel’IHO-MO?)I"OBOI‘/'I
TpaBMBbI, BBI3BAHHO OKCIICPUMCHTAJIbHO B BHJIC JAOPOKKHO-TPAHCIIOPTHOTI'O
npoucmectus». Scholastic: Journal of Natural and Medical Education 2.2 (2023):
59-62.

15. Zokirovna O. A. Comparative characteristics of the morphological parameters of the
liver at different periods of traumatic brain injury //Euro-Asia Conferences. — 2021. —
C. 139-142.

16. Zokirovna O. A. Macroand microscopic structure of the liver of threemonthly white
rats //Academic research in educational sciences. — 2021. — T. 2. — Ne. 9. — C. 309-
312.

17. OmumoBa A. 3. Yacrora Bcrpewaemoctn Muomer Matku Y Kenmwmn B
PerponykruBHOoM Bozpacte /BARQARORLIK VA YETAKCHI TADQIQOTLAR
ONLAYN ILMIY JURNALI. —2021. —T. 1. — Ne. 6. — C. 551-556.

18. Zokirovna O. A., Abdurasulovich S. B. Ovarian Diseases in Age of Reproductive
Women: Dermoid Cyst //IITIMOlIY FANLARDA INNOVASIYA ONLAYN ILMIY
JURNALI. —2021. - T. 1. — Ne. 6. — C. 154-161.

19. Zokirovna O. A. Cytological screening of cervical diseases: pap test research in the
bukhara regional diagnostic center for the period 2015-2019. — 2022.

20. Zokirovna O. A., PREVALENCE R. M. M. EPIDEMIOLOGY OF CANCER OF
THE ORAL CAVITY AND THROAT IN THE BUKHARA REGION //Web of
Scientist: International Scientific Research Journal. —2022. — T. 3. — Ne. 11. — C. 545-
550.

21. Olimova A. Z. The frequency of occurrence of my uterus In women of reproductive
age //JOURNAL OF ADVANCED RESEARCH AND STABILITY (JARS). — 2021.
—T. 1.—Ne. 06. — C. 551-556.

22. Olimova Aziza Zokirovna. (2023). MODERN PRINCIPLES OF THE EFFECT OF
HEMODIALYSIS THERAPY ON HEART RATE. International Journal of
Integrative  and Modern Medicine, 1(1), 80-85. Retrieved  from
http://medicaljournals.eu/index.php/IJIMM/article/view/28

23. Olimova Aziza Zokirovna. (2023). PATHOMORPHOLOGICAL
CHARACTERISTICS OF THE EPIDIDYMIS UNDER
IRRADIATION. International Journal of Integrative and Modern Medicine, 1(1),
96-100. Retrieved from http://medicaljournals.eu/index.php/lIJIMM/article/view/31

24. Olimova Aziza Zokirovna. (2023). THE INCIDENCE OF CANCER OF THE ORAL
CAVITY AND PHARYNX IN THE BUKHARA REGION. International Journal of
Integrative  and Modern Medicine, 1(1), 86-89. Retrieved  from
http://medicaljournals.eu/index.php/IJIMM/article/view/29

25. Olimova Aziza Zokirovna. (2023). INFLUENCE OF ALCOHOL INTOXICATION
ON THE HEART TISSUE OF RATS IN THE EXPERIMENT. International Journal

450 a journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us


http://medicaljournals.eu/index.php/IJIMM/article/view/28
http://medicaljournals.eu/index.php/IJIMM/article/view/31
http://medicaljournals.eu/index.php/IJIMM/article/view/29

of Integrative and Modern Medicine, 1(1), 90-95. Retrieved from
http://medicaljournals.eu/index.php/IJIMM/article/view/30

26. Olimova Aziza Zokirovna. (2023). Modern Aspects of the Etiology of Gastric Ulcer
and Its Complications. American Journal of Pediatric Medicine and Health Sciences
(2993-2149), 1(3), 163-166. Retrieved from
http://grnjournal.us/index.php/AJPMHS/article/view/208

27. Zokirovna O. A., Jumaevich T. S. Morphological Aspects of the Liver of White
Outbred Rats After Severe Traumatic Brain Injury Caused Experimentally in the
Form of a Road Accident //Scholastic: Journal of Natural and Medical Education. —
2023. - T.2.— Ne. 2. — C. 59-62.

28. Aziza Zokirovna Olimova GASTRIC ULCER AND ITS COMPLICATIONS //
Scientific progress. 2022. Ne3. URL: https://cyberleninka.ru/article/n/gastric-ulcer-
and-its-complications (mata ooparmmenus: 28.09.2023).

29. Olimova Aziza Zokirovna. (2022). TECHNIQUE FOR CUTTING BIOPSY AND
SURGICAL MATERIAL IN THE PRACTICE OF PATHOLOGICAL ANATOMY
AND FORENSIC MEDICINE. Web of Scientist: International Scientific Research
Journal, 3(7), 116-120. https://doi.org/10.17605/OSF.10/PSQ59

30. Zhumayevich N. F., Zokirovha O. A. PATHOMORPHOLOGY OF GASTRIC
CANCER //BARQARORLIK VA YETAKCHI TADQIQOTLAR ONLAYN ILMIY
JURNALI. —2022. - C. 330-333.

31. Zokirovna O. A. Epidemiological and Etiological Data of Morphogenesis and
Pathomorphology of Congenital Heart Diseases in Children //American Journal of
Pediatric Medicine and Health Sciences. — 2023. — T. 1. — Ne. 4. — C. 88-91.

451 a journal of the AMERICAN Journal of Pediatric Medicine and Health Sciences www. grnjournal.us


http://medicaljournals.eu/index.php/IJIMM/article/view/30
http://grnjournal.us/index.php/AJPMHS/article/view/208
https://doi.org/10.17605/OSF.IO/PSQ59

