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Abstract: In the pathogenesis of many diseases requiring intensive treatment, hypoxia,
ischemia and acidosis occur due to deterioration of blood rheological properties,
microcirculatory disorders and capillary trophic insufficiency. Disturbances in the
hemorheological system constitute a common mechanism in the pathogenesis of critical
conditions. Therefore, improvement of blood rheological properties, i.e. optimization, is an
important direction of intensive therapy
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In the pathogenesis of most diseases requiring intensive treatment, hypoxia, ischemia and
acidosis occur due to deterioration of blood rheological properties, microcirculatory disorders
and capillary trophic deficiency. Deterioration of blood rheological properties: increase in
blood viscosity, increase in erythrocyte aggregation, change in erythrocyte deformation
properties, increase in hematocrit index, blood separation due to conglomerates formed in the
blood, increase in erythrocyte sedimentation rate due to changes in the ratio of plasma
proteins  albumin\globulins, albumin\fibrinogen, blood flow characterized by
microthrombosis caused by slowing down and activation of coagulation factors,
microcirculation disorders in the form of prestasis, stasis, and capillary trophic insufficiency.
Since the erythrocyte surface area has 40% excess surface area compared to the volume of
140 pm2, the membrane can change its shape without stretching, that is, it is deformed. The
viscosity of the erythrocyte cytoplasm is 6.4 mPa- , and the time to return from deformation
to its original shape is 0.12 seconds. An increase in blood viscosity creates additional
resistance to blood flow, and therefore an additional afterload on the heart, resulting in
increased microcirculatory disorders and tissue hypoxia. In a hemodynamic crisis, the
viscosity of the blood increases due to the slowing of the blood flow, and a diseased
population occurs. Stoppage of blood flow leads to stasis and blood shunting in the
microcirculatory vein. Hemorheological stroke was also observed among 49-50-year-old
patients. In metabolic syndrome, erythrocyte deformation characteristics change due to
changes in surface tension and charge. As a result, irreversible aggregation of erythrocytes
occurs, as a result, the function of oxygen delivery and the deterioration of blood rheology are
observed.

Disturbances in the hemorheological system constitute a common mechanism in the
pathogenesis of critical conditions. Therefore, improvement of blood rheological properties,
i.e. optimization, is an important direction of intensive therapy.
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Decreased blood viscosity accelerates blood flow, increases oxygen delivery to tissues, and
improves heart function. With the help of rheologically active substances, the development of
thrombosis, ischemia and infectious complications of the main diseases are prevented.
Hemorheology is the study of the physicochemical properties of blood flow. Blood fluidity is
related to its viscosity. From a biomechanical point of view, macro and microrheological
properties of blood differ.

Decreased blood viscosity accelerates blood flow, increases oxygen delivery to tissues, and
improves heart function. With the help of rheologically active substances, the development of
thrombosis, ischemia and infectious complications of the main diseases are prevented.

When comparing the results of hemorheological changes in a group of meteosensitive
patients, changes were found in all microrheological indicators of erythrocytes (erythrocyte
deformation, aggregation, geometry, membrane tension), and the fact that hematocrit is 2-3
times higher than the norm is due to erythrocyte deformability (50.1+2.1%; p<0.01), changes
in the geometry of erythrocytes (decrease in the number of discocytes to 82.1+1.5 due to an
increase in the amount of echinocytes; p<0.05); spontaneous aggregation rate of erythrocytes
increased by 30-40% (p<0.05) and hematocrit indicators increased by 30-35% (p<0.01) from
normal.

The viscosity of a normal liquid is constant (8 s Poise). The viscosity of blood varies
depending on the conditions of blood flow (from 3 to 30 s Poise). The property of "internal”
resistance to blood moving forces is called viscosity, and the unit of measurement is poise.
Adhesion is based on inertial and drag forces. When the hematocrit index is equal to 0 (zero ),
blood viscosity approaches plasma viscosity. To measure and mathematically interpret blood
viscosity, we need the concepts of motion resistance and motion velocity. The first concept is
that motion resistance is equal to the ratio of friction between layers in laminar flow to its
surface-F\S which is expressed in dynes\cm2 or pascals. The second indicator is the speed of
movement, which is the gradient of the velocity of layers in laminar flow, delta V\L, which is
measured in s-1. According to Newton's equation, the resistance to motion is directly
proportional to the speed of motion. This means that the greater the speed difference
between the layers, the higher their friction force, and on the contrary, the equalization of the
movement speed between the liquid layers reduces the mechanical resistance along the line
of the water separator. In this case, the viscosity is as a proportionality factor. Normal or
Newtonian fluids (such as water) have a constant viscosity in any desired motion (slow, fast).
For these fluids, there is a linear relationship between drag and velocity. Unlike normal fluids,
blood viscosity is related to changes in blood flow velocity. For example, blood viscosity in the
aorta and main arteries approaches 4-5 relative units.

In the venous part of the microcirculation, despite the low movement resistance, the level of
viscosity increases 6-8 times compared to the level of blood viscosity in the artery. (up to 30-
40 relative units). At extremely slow blood flow rates, which are physiologically incompatible,
blood viscosity can increase up to 1000 times.

Thus, the relationship between movement resistance and movement speed for blood is not
linear, but exponential in nature. Therefore, the rheology of blood is not Newtonian, or in
other words, blood does not belong to Newtonian fluids. The reason for this is related to the
rough dispersion of blood.

From a physicochemical point of view, blood is suspended in a liquid medium (water) with
solid insoluble (form elements and highﬂular substances) phases. Disperse phase
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particles are sized to resist Brownian motion. A common feature for such systems is its
inequality.

The components of the dispersed phase always tend to leave the dispersed medium and settle
in the form of cell aggregates. The main and rheologically significant aggregates formed by
blood cells are mainly erythrocyte aggregates. Erythrocyte aggregates have a typical "column
of coins" shape.

Factors that ensure blood viscosity include: aggregation and deformation of erythrocytes; an
increase in the hematocrit indicator is accompanied by an increase in blood viscosity;
fibrinogen concentration, increasing the amount of soluble fibrin monomer complexes and
fibrin/fibrinogen degradation products increases blood viscosity; a decrease in the ratio of
albumin/fibrinogen and albumin/globulin is accompanied by an increase in blood viscosity;
an increase in the amount of circulating immune complexes causes an increase in blood
viscosity;

Increased blood flow reduces the size of the aggregates. Aggregation of erythrocytes
necessarily requires fibrinogen or other high molecular protein or polysaccharide. They form
a bridge between erythrocytes. In "coin columns”, erythrocytes are parallel to each other at
the same distance. For example: in the case of fibrinogen bridges, the distance between them
is 25 nm. The electrostatic repulsive force caused by the same charge on the erythrocyte
membrane does not allow this distance to approach. Bridges created by the fibrinogen
molecule do not allow the distance to increase. Aggregation of erythrocytes is a reversible
process, and erythrocytes in the aggregate separate when a certain movement speed occurs in
the blood stream and can deform, that is, they can change their shape due to their plasticity.

In obvious disorders, microcirculation disorders occur due to pathological aggregation of
sludge-erythrocytes. The hydrodynamic resistance of the formed erythrocyte aggregates
increases. Aggregation of erythrocytes mainly depends on the following factors: ionic
composition of the environment: when the total osmotic pressure in the plasma increases,
erythrocytes do not swell and lose the property of aggregation; surface active substances that
change the charge on the surface of the membrane, and their effects can be different;
concentration of fibrinogen and immunoglobulins; contact with a foreign surface is usually
accompanied by disruption of normal erythrocyte aggregation.

Erythrocyte deformation depends on the following main factors: plasma osmotic pressure;
intracellular calcium magnesium ratio and ATP concentration; strength and duration of
external effects (mechanical and chemical) that disrupt the lipid composition or spectrin
structure of the erythrocyte membrane ; state of the erythrocyte cytoskeleton, which includes
spectrin; intracellular adhesion in erythrocyte.

In short, the violation of the rheological properties of blood is directly related to the changes
in the aggregation and deformation properties of erythrocytes. As a result of microcirculation
and capillary trophic disorders, in many cases, it creates conditions for the formation of blood
clots in patients. The main link of the vicious circle in the pathogenetic mechanism of
microcirculatory disorders, which leads to the severity of hemorheological disorders,
impaired tissue oxygenation, and disruption of the supply of nutrients and drugs, is the
increase in blood viscosity and sludging, i.e., the use of drugs that improve blood rheology in
the correction of hemorheological disorders can prevent many irreversible complications.

F,
-

helps to get.

IBMSCR | Volume 3, Issue 10, October

\



INTERNATIONAL BULLETIN OF MEDICAL SCIENCES IBMSCR
AND CLINICAL RESEARCH UIF = 8.2 | SIIF = 5.94 ISSN: 2750-3399

References:
1.MypaBbeB, A. B, Muxaiios, II. B, & Tuxomuposa, U. A. (2017). MUKpPOUUPKYJAUA U
reMopeoJIorus: TOYKH B3aUMO/IeHCTBUS. PeruonapHoe KpOBOOOpaleHne U

MUKpouupkyasanus, 16(2), 90-100.

2.HapsyusaeBa, Y. P, CamueBa, I'. V., & Hacuposa, 1. III. (2021). UCCUK UKJIUMJA KEYYBYHU
[MIEPTOHUA KACAJUIMTUHUHI BOUIJIAHFUY BOCKWYJIAPU/JIA TEMOPEOJIOTHK
BY3WUJINIIJIAP. )KYPHAJI BUOME/ZIMLINHBI U [TPAKTUKHY, 6(1).

3.TanawmsH, M. M. Cycauna, 3. A, HonoBa, B. I', Kapabacosa, M. A, JlwoToBa, JI. B, &
Knumosuy, JI. T. (2001). 'emopeoJsiorusa U reMocTas y 60JIbHbIX C MIIEMUYECKUM MHCYJbTOM
IpU pa3JIMYHOU CTeNeHU NOpaKEHUs] MaruCTpaJbHBIX apTepUl rosioBel. HeBposiornieckui
KypHaJ, 6(6), 17-21.

4. Abpynnaes, P. B, Markapumo, /. C, & Hypugausnosa, VY. H. (2011).
['eMocTasuo/ioruyecKue 0COOEHHOCTH MMMYHHOTO MUKPOTPOMOOBACKY/IHUTA y
JIOTIPU3bIBAETKOB, TMNpoXUBawIiiux B 30He HhkHoro Ilpuapanbsi. TepaneBT. BeCTH.
Y36ekucraHa, (2), 161.

5.Umida Raxmatulloevna Narzulaeva, & Mohigul Abdurasulovna Bekkulova (2023). Arterial
gipertenziya etiologiyasida dislipidemiyaning xavf omili sifatidagi roli. Science and Education,
4 (2),415-4109.

6.AnspuaHoBa, E. H., & PeiBkuH, A. U. (2008). 'eMOMUKPOLUPKYASLUS U FeMOPEOJIOTHS:
XapaKTepPUCTHKA, KJIWMHUYECKOe 3HayeHHe, MeTOJbl uccaenoBaHUsl. BecTHuk M BaHOBCKOM
MeJUIIMHCKOM akaaemuu, 13(1-2), 80-85.

7.MypaBbeB, A. B. & MypaBbeB, A. A. (2005). BHe-U BHYTpPHUKJETOYHble MeXaHU3MbI
M3MEeHEeHUs arperauuu apuTpouuToB. Pusnosorus yesoseka, 31(4), 108-112.

8.Hapay.siaeBa, Y., CamueBa, I'., & Hacuposa, Ill. (2023). 'eMopeosioruueckre HapylleHUs Ha
PaHHUX CTaAUSX TUIEPTEH3UU B KapKoM kiumate. KypHan GHOMeJUIUHbI U MPAKTHUKH,
1(1), 221-225. https://doi.org/10.26739/2181 -9300-2021-1-31

9.Kyp6anos, P. /., EnuceeBa, M. P., Typcynos, P. P, Kyp6anosa, /I. P., & 3akupoBa, ®. A.
(2003). 'ymopasibHble MapKepbl AUCOYHKIIMU IHJAOTENUS MIPU 3CCEHIIMATTBHON TUIIEPTOHUH.
Kapauosorus, 43(7), 61-61.

10.Narzulaeva, U. R. (2023). ETIOPATHOGENESIS OF HEMOLYTIC ANEMIA. Web of Medicine:
Journal of Medicine, Practice and Nursing, 1(1), 1-4.

11.A6aynnaes, P. B, XaamartoBa, H. M., & Markapumona, /l. C. (2011). HekoTopsie
0COOEHHOCTH IMATOTEeHETUYECKOro TeYeHHUs HMMYHHOr0 MUKPOTPOMOOBACKYJIHWTA U
TPOMOOLMTONATHUM y AONPU3BIBHUKOB, IPpOXUBawIux B 30He KOxHoro [Ipuapanbs. XKypuan
«Brosierenb Acconpanuy Bpauelt Y36ekrucranar». TamkeHT, (1), 17-20.

12.AxmezoBa, M. (2020). HAPYIIEHUA 3HJOTEJUANILHOW ®YHKLUUU TPU PA3BUTUU
ADPTO3HOI'O CTOMATHTA. locTukeHHs1 HayKu U obpa3oBanus, (18 (72)), 65-69.
13.Bakhshullayevich, T. B., & Shaxina, S. (2022). Classification of Enzymes. EUROPEAN
JOURNAL OF BUSINESS STARTUPS AND OPEN SOCIETY, 2(5), 37-39.

14.0bidovna, D. Z., & Sulaimonovich, D. S. (2023). Influence of the Mode of Work and
Recreation of the Student's Health. INTERNATIONAL JOURNAL OF HEALTH SYSTEMS AND
MEDICAL SCIENCES, 2(3), 3-5.

.
-

IBMSCR | Volume 3, Issue 10, October

\



INTERNATIONAL BULLETIN OF MEDICAL SCIENCES IBMSCR

AND CLINICAL RESEARCH UIF = 8.2 | SJIF = 5.94 ISSN: 2750-3399

15.0bidovna, D. Z., & Sulaymonovich, D. S. (2023). Forming a Healthy Lifestyle for Students on
the Example of the Volleyball Section in Universities. EUROPEAN JOURNAL OF INNOVATION
IN NONFORMAL EDUCATION, 3(3), 22-25.

16.Irgashev, L. E. (2023). RESPIRATORY DISTRESS SYNDROME. Horizon: Journal of Humanity
and Artificial Intelligence, 2(5), 587-589. Retrieved from
https://univerpubl.com/index.php/horizon/article /view /1726

17.0bidovna, D. Z., & Sulaymonovich, D. S. (2022). Physical activity and its impact on human
health and longevity. locTuxeHnus Hayku 1 o6pa3oBanus, (2 (82)), 120-126.

18.0bidovna, D. Z., & Sulaymonovich, D. S. (2022). THE CONCEPT OF" HEALTHY LIFESTYLE"
IN PSYCHOLOGICAL RESEARCH. Research]et Journal of Analysis and Inventions, 3(06), 53-64.
19.Jo’rayev, S. & Dijalilova, Z. (2022). NEUROLOGICAL STATUS OF CHILDREN WITH
INTRAUTERINE DEVELOPMENTAL DELAY. International Bulletin of Medical Sciences and
Clinical Research, 2(9), 34-37.

20.Azamat o‘gli, A. A. (2023). KANAKUNJUT O ‘SIMLIGINING DORIVOR XUSUSIYATLARI.
TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI, 3(5), 200-202.

21.Hazratova, D. (2023). ORGANIK KIMYODA “ALKANLARNING TUZILISHI VA IZOMERIYASI”
MAVZUSINI  OQITISHDA ZAMONAVIY KIMYOVIY KOMPYUTER DASTURLARIDAN
FOYDALANISH. IEHTP HAYYHEIX IYBJIUKALIMH (buxdu. uz), 38(38).

22.Toxirov, B. B., Tagaeva, M. B., & Shukurova, S. (2023). Obtaining stabilized enzymes and
their application in the food industry. Science and Education, 4(4), 529-537. Retrieved from
https://openscience.uz/index.php/sciedu/article/view /5560

23.Irgashev, I. E. (2022). COVID-19 BILAN KASALLANGAN BEMORLARDA ANTIKAOGULYANT
TERAPIYANING YANGICHA TAMOILLARI. BARQARORLIK VA YETAKCHI TADQIQOTLAR
ONLAYN ILMIY JURNALI, 2(12), 462-466.

24.Jlxxanunona, 3. (2023). The notion of illocution in the theory of speech acts by John Austin.
CoBpeMeHHbIe TeH/leHLIUY NTpU 00y4eHUU UHOCTpaHHOMY A3bIKYy B XXI Beke, 1(1).

25.Azamat ogli, A. A., & A’zamovna, H. D. (2022). MAKTAB OQUVCHILARIDA KIMYO FANINI
OQITISHDA INTERFAOL METODLARDAN FOYDALANISHNING TALIM SAMARADORLIGIGA
TA’SIRIL. TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI, 2(3), 152-155.
26.Azamat ogli, A. A, & Shahribonu, B. (2023). BOIKIMYO FANIDA CHEM OFFICE
DASTURLARIDAN FOYDALANISH. TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY
JURNALI 3(3), 272-274.

27.Irgashev, 1. E. (2022). New Principles of Anticoagulant Therapy in Patients with Covid-19.
Research Journal of Trauma and Disability Studies, 1(12), 15-19. Retrieved from
http://journals.academiczone.net/index.php/rjtds/article /view /467

28.Xa¢usosa, M. H. KPUTEPUU OBYYEHHUSA MPOPECCUOHATBHO-OPUEHTUPOBAHHOM
KOMIIETEHIUH.

29.Rakhmatova, D. B., & Zikrillaev, F. A. (2022). DETERMINE THE VALUE OF RISK FACTORS
FOR MYOCARDIAL INFARCTION. FAN, TA'LIM, MADANIYAT VA INNOVATSIYA, 1(4), 23-28.
30.Kazakova, N. N., & Sh, S. D. (2022). Evaluation of the prevalence and intensity of caries in
children with rheumatism. INTERNATIONAL JOURNAL OF RESEARCH IN COMMERCE, IT,
ENGINEERING AND SOCIAL SCIENCES ISSN: 2349-7793 Impact Factor: 6.876, 16(5), 156-160.
31.Togaydullaeva, D. D. (2022). ARTERIAL GIPERTONIYA BOR BEMORLARDA KOMORBIDLIK
UCHRASHI. TA'LIM VA RIVOJLANISH TAHLILI ONLAYN ILMIY JURNALI, 2(11), 32-35.

F
N

IBMSCR | Volume 3, Issue 10, October

\



INTERNATIONAL BULLETIN OF MEDICAL SCIENCES IBMSCR

AND CLINICAL RESEARCH UIF = 8.2 | SJIF = 5.94 ISSN: 2750-3399

32.Togaydullaeva, D. D. (2022). Erkaklarda yurak ishemik kasalligining kechishida metabolik
sindrom komponentlarining ta’siri. Fan, ta'lim, madaniyat va innovatsiya, 1(4), 29-34.
33.Gafurovna, A. N., Xalimovich, M. N., & Komilovich, E. B. Z. (2023). KLIMAKTERIK YOSHDAGI
AYOLLARDA ARTERIAL GIPERTENZIYANING KECHISHI. OBPA3OBAHUE HAYKA U
MHHOBAILIMOHHBIE UJIEU B MUPE, 23(6), 26-31.

34.CanpoBa, JI. b, & KomumxonoBa, 0. O. IlaTtosoruyeckoe TeyeHHe TUIIOTHpPEO3a B
KJIMMaKTepuyeckoM mepuoj, B HozozedduuuTHON 30He Y36ekucraHa. In International
Conference Science and Education/Uluslararasi konferans bilim ve eg’itim//-2021-15may-
49b.

35.Numonova, A. & Narzulayeva, U. (2023). EPIDEMIOLOGY AND ETIOPATHOGENESIS OF
CHF. Hayka v uaHoBarnus, 1(15), 115-119.

IBMSCR | Volume 3, Issue 10, October

\



