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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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РЕЗЮМЕ

МОЛЕКУЛЯРНЫЕ МЕХАНИЗМЫ ИНДУЦИРОВАН-
НОГО ДИАБЕТОМ ПОРАЖЕНИЯ КАРДИО-ВАСКУ-
ЛЯРНОГО ГОМЕОСТАЗА (ОБЗОР)

1Авагимян А.А., 1,2Сукиасян Л.М., 1Саакян К.Т., 
1Геворгян Т.Р., 1Азнаурян А.З.

1Ереванский государственный медицинский университет 
им. М. Гераци; 2Институт физиологии им. Л.А. Орбели 
НАН РА, Ереван, Армения

Сахарный диабет по сей день является актуальной и ургент-
ной медико-социальной проблемой. В эпоху индустриализа-
ции встречаемость данного эндокринологического расстрой-
ства увеличивается с геометрической прогрессией и оказывает 
отрицательное влияние на систему здравоохранения. 

Целью исследования является на основании анализа и 
синтеза данных современной литературы определить пора-
жения кардио-васкулярного гомеостаза.

Следует отметить, что при сахарном диабете развива-
ется целый каскад различных порочных кругов, отягоща-
ющих кардиоваскулярный гомеостаз, сахарный диабет 
является независимым фактором риска такой коморбид-
ности, как ишемическая болезнь сердца, артериальная 
гипертония, диабетическая кардиомиопатия. Предикто-
рами неблагоприятного прогноза являются проявления 
микро- и макроангиопатий, в частности диабетическая 
ангио-, нейро- и нефропатия. Поражение зрения, ассоци-
ированное с ангиопатией, является предиктором скорого 
дебюта и/или отягощения уже развитой кардиоваскуляр-
ной патологии.

На основании анализа данных современной научной 
литературы, авторами сделан вывод, что изучение моле-
кулярных механизмов индуцированной диабетом деста-
билизации морфофункционального статуса сердечно-со-
судистой системы является принципиально актуальным 
научно-исследовательским направлением и движущей 
силой для изыскания новых фармакологических мише-
ней, воздействие на которые улучшит качество жизни 
больных сахарным диабетом.

reziume

kardiovaskuluri homeostazis diabetiT induci-
rebuli darRvevebis molekuluri meqanizmebi (mi-
moxilva)

1a.avagimiani,  1,2l.sukiasiani, 1k.saakiani, 
1t.gevorgiani,  1 a.aznauriani

1erevnis m. heracis saxelobis saxelmwifo sa-
medicino universiteti; 2l. orbelis saxelobis 
fiziologiis instituti, erevani, somxeTi

kvlevis mizans warmoadgenda kardiovaskuluri 
homeostazis darRvevis gansazRvra Tanamedrove 
samecniero literaturis monacemebis analizis 
da sinTezis safuZvelze.
aRsaniSnavia, rom Saqriani diabetis dros vi-

Tardeba mankieri wreebis kaskadi, rac arRvevs 
kardiovaskulur homeostazs; Saqriani diabeti 
warmoadgens damoukidebel risk-faqtors iseTi 
komorbidobisaTvis, rogoricaa gulis iSemiuri 
daavadeba, arteriuli hipertenzia, diabeturi 
kardiomiopaTia. arakeTilsaimedo prognozis 
prediqtorebs warmoadgens mikro- da makroan-
giopaTiebis gamovlinebani, kerZod, diabeturi 
angio-, neiro- da nefropaTia. mxedvelobis da-
zianeba, asocirebuli angiopaTiasTan, warmoad-
gens swrafi debiutis da/an ukve ganviTarebuli 
kardiovaskuluri paTologiis damZimebis prediq-
tors. 
Tanamedrove samecniero literaturis monace-

mebis analizis safuZvelze, avtorebi daaskvnian, 
rom gul-sisxlZarRvTa sistemis morfofunqci-
uri statusis Saqriani diabetiT inducirebu-
li destabilizaciis molekuluri meqanizmebis 
Seswavla warmoadgens principulad aqtualur 
samecniero-kvleviT mimarTulebas da mamoZrave-
bel Zalas axali farmakologiuri samizneebis 
moZiebisaTvis, romlebze moqmedebac gaaumjobe-
sebs Saqriani diabetiT daavadebulTa sicocx-
lis xarisxs.

PHYSICAL THERAPY PROGRAM IN THE TREATMENT 
OF OSTEOARTHROSIS IN PATIENTS WITH OBESITY

Kletskova O., Rusanov A., Rusanova O., Riziq Allah Mustafa Gaowgzeh, Nikanorov A.

National University of Physical Education and Sports of Ukraine, Kiev, Ukraine; 
 King Abdulaziz University, Jeddah, Saudi Arabia

Osteoarthrosis is a progressive degenerative joint disease 
characterized by anatomical and/or physiological molecular dis-
orders (abnormal metabolism in the tissues of the joint). This 
disease is characterized by cartilage degeneration, bone remod-
eling, osteophyte formation, inflammation and functional disor-

ders of the joints. Osteoarthrosis is the main cause of pain and 
disability among the elderly [1,2]. 

However, the etiology is largely unknown. In fact, osteoar-
throsis is a family of pathological processes that have a common 
endpoint, but with multifactorial etiopathogenesis, including 
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genetic, molecular and environmental factors, in particular, bio-
mechanical stress [3-5]. The biomechanical load associated with 
inflammatory and metabolic imbalance of the joint contributes 
to the onset and progression of the disease. Obesity is a major 
risk factor for the disease, and mechanical factors increase the 
risk of developing the disease. In addition, inflammatory media-
tors, in particular cytokines derived from adipose tissue (better 
known as adipokines), play a critical role in linking obesity and 
osteoarthritis [4-7].  

The purpose of the research is to study the features of compil-
ing an algorithm of physiotherapeutic interventions for patients 
suffering from knee osteoarthritis and obesity.

Material and methods. The study was conducted on the basis 
of the sports and fitness center «Dog & Grand CrossFit», Kiev, 
as well as the department of radio-induced general and endocri-
nological pathology of the Scientific Center of Radiation Medi-
cine the Academy  Medical Sciences of Ukraine. 68 women with 
a history were examined: obesity 1– 2 stage and arthrosis of the 
knee joints of the 1stage. The average age of patients is 45±3,6 
(from 36 to 55 years). During the study, two control groups were 
formed (CG, n=33) and the main group (MG, n=35).

The determination of BMI in patients was carried out accord-
ing to the WHO recommendation, based on the classification 
of body weight according to BMI (WHO, 1997). BMI was cal-
culated by dividing the body mass index in kilograms by the 
person’s growth rate, expressed in meters and squared (kg/m2). 
Quantitative and qualitative assessment of pain was carried out 
on the basis of a visual analogue scale (VAS) of pain.

Motility in the knee joint was evaluated using a gambiom-
eter Gamburtseva V.A. by the classical method. The available 
range of motion in the knee joints was assessed - flexion / ex-

tension. Normal range of motion in the knee joint: extension 
/ flexion (extension / flexion) 0°/ 0°/140 °. Statistical process-
ing of the research results was performed using the Statistica 
for Windows 13 software package (StatSoft Inc., № JPZ804I-
382130ARCN10-J). For all types of analysis, a level of statisti-
cal significance of p≤0,05 was used, at which the differences 
were considered significant.

Results and discussion. While the prevention of obesity and 
overweight through population-based and individual information 
programs is the basis of intervention, lifestyle changes during di-
etary counseling and stimulation of physical exercises are the first 
step in the treatment of patients with obesity and osteoarthritis [6-8].

The program included: hardware physiotherapy (phonophore-
sis), diet therapy, physiotherapy exercises. The main group was 
engaged in the developed program, which was tested and ascer-
taining experiment. The duration of the program of physiothera-
peutic interventions for MG and CG was 24 weeks.

The author’s comprehensive program that we proposed had a 
number of differences:

Physiotherapy exercises to improve knee joint function. When 
planning classes, we provided unloading of the affected joint by 
eliminating the axial load on the limb, using the initial position 
- lying and sitting. Among the special exercises to restore the 
range of motion in the joints, we used passive, active exercises 
and active ones using, at a slow pace with limited amplitude. To 
reduce pain, the minimum amplitude was chosen with a subse-
quent increase in load throughout the entire period of the appli-
cation of rehabilitation interventions.

In the acute phase, while maintaining joint function, to preserve 
muscle tone, isometric exercises were performed for at least three 
maximum muscle contractions of the extremities per day, lasting 6 
s with a break of 20 s in the supine or sitting position.

Table 1. Differences between the basic and original physiotherapeutic intervention programs 
for patients of the main and control groups with obesity and gonarthrosis

Specifications Standard program Innovation program
Conceptual approach Symptomatic Multipurpose

Methodological basis
Daniel G., Kushner R. (2004); Averyanov, A.P., 
(2009); Epifanov V.A. (2006); Pinkhasov B.B., 

(2011); Dedov A. (2004);

Cherkashina I.V. (2017); 
Andriychuk O.Ya. (2012);

Zharova I.O. (2016); Robert F. Kushner (2016); 
Alberga, A.S. (2015); Finkle S. (2012)

Methodological basis
The use of physical therapy according to the 

classical schemes and recommendations of the 
health-improving center

The selection and determination of the rational 
orientation of physical therapy, depending on the 

goal that the patient wants to achieve 
(SMART-goal)

Program structure
Construction of a program of rehabilitation 
interventions with a distribution by week of 

training

The distribution of the components of a comprehensive 
program of physiotherapy interventions according 
to the levels of the International Classification of 

Functioning, Disability and Health (ICF)

Components of FT – programs

Kinesitherapy Total body workout - aerobic and strength 
exercises (30-45 min. 1-2 r/week.).

The author’s training method using the Pilates 
technique; FT exercises - exercises to improve the 
functioning of the knee joints + mechanotherapy

Diet Therapeutic dietary № 8 
according to M.I. Pevzner

Therapeutic dietary № 8 
according to M.I. Pevzner

- Author’s application for remote control of weight 
(patented method)

Physiotherapy 
аpparatus Phonophoresis with chondroxide Phonophoresis with chondroxide 

* - the standard program was proposed for patients in the control group; 
** - the innovation program program was tested on patients of the main group
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Physiotherapeutic agents aimed at reducing pain. After the 
acute manifestations of gonarthrosis subsided, patients with 
main group and control group were prescribed such physio-
therapeutic procedures as phonophoresis with Chondroxide. 
The procedure was performed on an ultrasound device. 1,01 (№ 
of state registration 94/271-100). The procedure was carried out 
using ultrasound with an intensity of 0,2 - 0,4 W/cm in a pulsed 
mode using a labile technique for 8-10 minutes. Course - 12-15 
procedures.

Also, it was recommended that patients with main group  un-
dergo a course of procedures on the Ormed apparatus for con-
tinuous joint development (Canada), (20-45 minutes 1-2 times 
a day) with an amplitude of movements in the knee joint until 
pain or discomfort in the joint appeared. The angle of flexion in 
the knee joint was determined in accordance with the individual 
capabilities of the patients.

Diet. The diet of women in both the control group and the 
main group was based on the principles of the dietary table ac-
cording to Pevzner №8, namely:
⇒ the formation of the correct stereotype of nutrition;
⇒ the phased introduction of a diet regime with low energy val-
ue (adaptation period, sub-caloric diet, supporting diet);
⇒ correction of diet.
However, there were some differences in the diet of patients 
with main group, namely:
1. The diet consisted of low - calorie foods with low and me-
dium glycemic index.
2. Fast carbohydrates with a high glycemic index were excluded.
3. Alcohol is strictly prohibited.
4. All sugar - containing (or latent sugar: fructose, syrups, etc.) 
products were excluded. Fruits, dried fruits, honey were left in 
the diet.
5. Completely excluded products containing wheat flour.
6. Preservation was excluded.
7. Excluded any cereal and quick breakfasts, cereals, etc. (only 
whole grain cereals).
8. Excluded all smoked meats, sausages, sausages, fried, semi-
finished products, sauces, ketchups, mayonnaise.
9. Methods of cooking during the program - steamed, cook, sim-
mer on water; sometimes - baking and grilling, as such methods 
increase the calorie content and glycemic index of products.
10. The amount of water 40 ml/1 kg of weight during weight loss, 
and 30 ml of water per kg of weight while maintaining weight.
11. The diet was made taking into account the calorie deficit. 
Deficiency of 20-40% of the norm, was selected individually, 
depending on well-being.

12. Carbohydrates in the diet - before lunch, after lunch - protein 
foods and fresh vegetables.
13. Meals every 2,5-3 hours. Three main meals and 2-3 addi-
tional small servings of food.
14. Starting from 4 weeks, when the body gets used to the calo-
rie deficit and has passed adaptation, one fasting day (but not 
starvation) was introduced to the new regime. 
15. The number of meals - 5, every 3 hours (fresh vegetables or 
steamed, or kefir, depending on patient tolerance).
16. Weeks alternated in diet composition. The first week - more 
carbohydrate diet. In the second week, protein days were intro-
duced.
17. The calorie rate was reviewed every 10 kg.
18. The introduction of polyunsaturated fatty acids into the diet 
is mandatory, since it has been established that the high con-
tent of unsaturated fats in the diet activates the lipolytic systems 
of the body, stimulating the mobilization of fat from the depot. 
Based on the activation of lipolytic systems, one can increase 
the fat quota in the diet in the form of ω -9, -6, and -3 unsaturated 
fatty acids in the diet, and reduce the content of saturated and 
trans fatty acids.

In order to assess the effectiveness of the author’s program of 
physiotherapeutic interventions on the state of the component 
composition of the obese patients, we studied the dynamics of 
the following indicators: body weight (kg) BMI. The results of 
the comparative analysis of indicators for the main and control 
groups are given in the Table 2.

Changes in BMI made it possible to note the clinical effect of 
weight loss in the main group, in contrast to the dynamics of BMI 
control group, which was less pronounced. So, in patients of the 
main group, the indicator of body mass index decreased statistically 
significantly (from 30,98±0,09 to 27,18±0,09 (p≤0,01), in patients 
of the control group statistically significant changes were less pro-
nounced (from 31,01±0,06 to 30,33±0,06 (p≤0,01).

The main complaint of patients when going to the clinic was 
pain in the knee joints. The results obtained in the process of 
rehabilitation treatment indicate a decrease in the level of pain 
in patients of both groups. So, the registered average statistical 
indicator of pain before the treatment program in the MG was 
(4,3±0,42 points, and in the CG - 4.5±0.46 points).

During the second examination in the main group, the indica-
tor decreased to 2,32±0,41 points, in the control group 2,2±0,7 
points, and at the final stage of the examination it amounted to 
0,64±0,15 points, in the control group – 2,7±0,5 points, the dif-
ference between the exhaust gas and the CG is statistically sig-
nificant (p<0,05).

Table 2. The dynamics of BMI among patients with main group and control group at the stages of observation

Group Statistical 
indicators

BMI 
before FT kg/m²

BMI 
after FT kg/m²

Reliability of the difference between 
samples by t-test Student’s

Main group, n=35 x 30,98 27,18 р≤0,01

S 1,22 1,18
m 0,09 0,09

Control group, n=33 x 31,01 30,33 р≤0,05

S 1,34 1,54
m 0,06 0,06

t-test Student’s р>0,05 р≤0,01 -
notes: differences are statistically significant at: * - р≤0,05; ** - р≤0,01
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The results of the analysis of the dynamics of the indicators 
of goniometry of the knee joint during rehabilitation treatment 
showed that the amplitude of the available range of motion 
during flexion of the affected limb in the knee joint before the 
program of physiotherapeutic interventions in the patients with 
main group and control group didn›t differ significantly (in 
MG – 108,3±5,20 and CG -106,1±5,50, respectively), while the 
recorded indicators did not have statistically significant differ-
ences (p> 0,05). As for the available range of movements when 
performing extension in the knee joint of the intact and affected 
limbs, the registered indicators of patients are close to normal.

After a program of physiotherapeutic interventions in patients 
with MG and CG, the average statistical indicators of the avail-
able range of movements during flexion of the affected limb in 
the knee joint improved significantly and amounted to 121,8±4,7 
in the MG, and 110,4±4,3 in the CG, the difference between the 
indicators in the post-rehabilitation period between the exhaus-
tive and CG patients is statistically significant (p<0,05).

Thus, it can be argued that the indicators of the available 
range of motion during flexion of the knee joint in patients of the 
main group statistically significantly gradually improved over 
the course of treatment (p<0,05); positive changes noted in the 
results of the main group are more pronounced compared with 
the data of the control group (p<0,05).

The use of physiotherapeutic interventions for osteoarthritis 
of the knee joint has been discussed many times.

Thus, according to the results of the Rocha T.C. [11] studies, 
which involved 934 patients aged 40 to 73 years, it was found 
that most of the sets of exercises offered for the treatment of 
OA gave significantly positive results on both criteria. Still, they 
mainly concerned pain relief (statistically significant difference, 
p <0,003). The authors concluded that there was a decrease in 
pain in all articles that did muscle strengthening.

Li R. studied the potential benefits of Traditional Chinese 
exercise (TCE) for improving symptoms of knee osteoarthritis 
(KOA). A total of 14 randomized trials involving 815 patients 
with КОА [12]. Compared to control group, TCE group showed 
significant improvement in pain score WOMAC / KOOS (SMD 
= -0,61; 95% DI: from -0,86 tо -0,37; p <0,001), assessments of 
stiffness (SMD = -0,75; 95% DI: -1,09). to -0,41; p <0,001), and 
assessment of physical function (SMD = -0,67; 95% DI: from 
-0,82 to -0,53; p <0,001). A meta-analysis has shown that TCE 
can be effective for pain relief; relieving stiffness and improving 
the physical condition of patients with KOA.

Holm I. et al. (January 2020), 6245 patients were enrolled in 
the study, response rates were 98%, 86%, and 63% after 3, 12, 
and 24 months, respectively. After participating in the AktivA 
program («Active for arthritis» (AktivA) physiotherapy model 
for the treatment of patients with osteoarthritis), patients report-
ed reducing pain and improving quality of life-related to health 
and specific disease after three months [13]. The beneficial ef-
fect persisted for up to two years after inclusion.  In addition, 
the proportion of patients reporting sedentary or low physical 
activity decreased from 43% to 22%. After two years, over 80% 
of participants reported using what they learned from the AktivA 
program at least once a week. The authors conclude that two 
years after enrollment in the AktivA physiotherapy program, 
patients still report reduced pain, improved quality of life, and 
higher levels of activity.

During the analysis of the scientific prerequisites for assess-
ing the effectiveness of rehabilitation of patients with joint dis-
ease, we can conclude that the efforts of researchers and doctors 
today are aimed at finding factors that effectively stop the top 

links in the pathogenesis of the most common joint diseases - 
OA. Bringing the difference in therapeutic effects in different 
groups of patients, the development and scientific substantiation 
of personalized rehabilitation of patients with degenerative joint 
diseases is an urgent scientific problem. To solve it, it is neces-
sary to develop a methodology for a customized approach to 
the appointment of rehabilitation technologies, conduct a scien-
tometric search for physical methods of treatment with proven 
effectiveness, determine the leading mechanisms of their thera-
peutic effects, identify the determinants of the effectiveness of 
rehabilitation in patients with isolated and combined forms of 
OA, assess the rehabilitation potential and the degree of disabil-
ity of the patient. The solution to the problem posed was the 
focus of this study.

Conclusions. Osteoarthritis is a pathology that is caused by 
multifactorial etiopathogenesis, including genetic, molecular 
and environmental factors. Obesity is a major risk factor for a 
disease, and mechanical factors increase the risk of developing 
a disease.

Prevention of obesity and overweight through individual physio-
therapy programs, including lifestyle changes during dietary coun-
seling and stimulation of physical exercises, is the first step in the 
treatment of patients with obesity and osteoarthritis.
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SUMMARY

PHYSICAL THERAPY PROGRAM IN THE TREAT-
MENT OF OSTEOARTHROSIS IN PATIENTS WITH 
OBESITY

Kletskova O., Rusanov A., Rusanova O., 
Riziq Allah Mustafa Gaowgzeh, Nikanorov A.

National University of Physical Education and Sports of 
Ukraine,  Kiev, Ukraine;   King Abdulaziz University,  Jeddah, 
Saudi Arabia

Osteoarthrosis is a family of pathological processes with 
multifactorial etiopathogenesis, including genetic, molecular 
and environmental factors, in particular, biomechanical stress. 
Obesity is one of the significant risk factors for osteoarthritis, 
increasing the risk of its development.

The purpose of the research is to study the features of compil-
ing an algorithm of physiotherapeutic interventions for patients 
suffering from knee osteoarthritis and obesity.

The research was conducted during 2019-2020 on the basis 
of the sports & fitness center «Dog & Grand CrossFit», Kiev, 
and in department of radio-induced general and endocrinologi-
cal pathology of the Scientific Center of Radiation Medicine 
of the National Academy of Medical Sciences of Ukraine. 68 
women with a personal history of: obesity 1–2 degree and ar-
throsis of the knee joints of the 1st stage were examined. During 
the study two groups were formed: control (CG, n=33) and the 
main group (MG, n=35).

After сonducting the program of physiotherapeutic interven-
tions in patients with MG and CG, the average statistical indi-
cators of the available range of movements during flexion of 
the affected limb in the knee joint improved significantly and 
amounted: MG 121,8±4,70 and CG 110,4±4,30. The difference 
between the indices in the post-rehabilitation period between the 
patients of MG and CG is statistically significant. Changes in 
BMI made it possible to note the clinical effect of weight loss 
in the main group, in contrast to the dynamics of BMI of KG, 
which was to a lesser extent. During repeated survey the dynam-
ics of a decrease in the level of pain in MG was more than in 
CG( MG – 0,64±0,15 points, CG – 2,7±0,5 points).

Prevention of obesity by means of individual physiotherapy 
programs, including lifestyle changes, dietary counseling and 
kinesiotherapy, is the first step in treating patients with obesity 
and osteoarthritis of the knee.

Keywords: osteoarthrosis of the knee joints, obesity, knee 
joint, physical therapy.

РЕЗЮМЕ

АЛГОРИТМ ПОСТРОЕНИЯ ПРОГРАММЫ ФИЗИ-
ЧЕСКОЙ ТЕРАПИИ В ЛЕЧЕНИИ ОСТЕОАРТРОЗА У 
БОЛЬНЫХ ОЖИРЕНИЕМ 

Клецкова О.М., Русанов А.П., Русанова О.М.,  
Ризик А.М., Никаноров А.К.

Национальный университет физического воспитания и 
спорта Украины, Киев, Украина; Университет им. короля 
Абдул-Азиза, Джидда, Саудовская Аравия    

Остеоартроз представляет собой семейство патологиче-
ских процессов с многофакторным этиопатогенезом, вклю-
чая генетические, молекулярные и факторы окружающей 
среды, в частности биомеханический стресс. Ожирение яв-
ляется одним из значимых факторов риска возникновения 
остеоартроза.  

Цель исследования - определить особенности составле-
ния алгоритма физиотерапевтических вмешательств для 
пациенток, страдающих остеоартрозом коленных суставов 
и ожирением.

Исследование проводилось на протяжении 2019-2020 гг. 
на базе спортивно-оздоровительного центра «Dog & Grand 
CrossFit», г. Киев, а также отделения радиоиндуцированной 
общей и эндокринологической патологии Научного центра 
радиационной медицины НАМН Украины. Обследовано 68 
женщин с диагнозом в анамнезе: ожирение 1- 2 ст. и артроз ко-
ленных суставов 1 стадии. В ходе исследования сформировано 
две группы контрольная (КГ, n=33) и основная (ОГ, n=35). 

После проведения программы физиотерапевтических вме-
шательств у пациенток ОГ и КГ среднестатистические показа-
тели доступного объема движений при сгибании пораженной 
конечности в коленном суставе существенно улучшились, и 
составили в ОГ- 121,8±4,70, в КГ – 110,4±4,30, разница между 
показателями в послереабилитационном периоде между па-
циентками ОГ и КГ статистически достоверная. Изменения 
показателя ИМТ позволили отметить клинический эффект 
уменьшения массы тела в основной группе, в отличие от дина-
мики ИМТ КГ, которая была менее выражена. Динамика сни-
жения уровня болевого синдрома в ОГ была более выражена в 
сравнении с КГ при повторном обследовании (в ОГ - 0,64±0,15 
баллов, в КГ – 2,7±0,5 баллов). 

Профилактика ожирения с помощью индивидуальных 
программ физиотерапии, включая изменения образа жизни, 
диетологическое  консультирование и кинезиотерапию, яв-
ляется первым шагом в лечении пациентов с ожирением и 
остеоартрозом коленных суставов.

reziume

fizikuri Terapiis programis algoriTmi osteo-
arTrozis mkurnalobaSi simsuqniT  daavadebul 
pacientebSi

o.kleckova, a.rusanovi, o.rusanovi, a.riziki, 
a.nikanorovi

ukrainis fizikuri aRzrdisa da sportis erovnu-
li universiteti, …kievi, ukraina; mefe abdul-azizis 
saxelobis universiteti, jija, saudis arabeTi

osteoarTrozi miekuTvneba mravalfaqtoruli 
(genetikuri, molekuluri da garemo faqtorebi,  
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maT Soris – biomeqanikuri stresi) etiopaTogene-
zis mqone paTologiur procesTa jgufs. simsuqne 
osteoarTrozis ganviTarebisaTvis warmoadgens 
erT-erT mniSvnelovan risk-faqtors. 
kvlevis mizans warmoadgenda fizioTerapiuli 

Carevis algoriTmis Sedgena pacienti qalebisaT-
vis muxlis saxsrebis osteoarTroziT da sim-
suqniT.
kvleva Catarda 2019-2020 ww. ganmavlobaSi 

q.kievSi, sportul-gamajansaRebeli centris “Dog 
& Grand CrossFit” bazaze, aseve, ukrainis radiaciuli 
medicinis centris  radioinducirebuli zoga-
di da endokrinuli paTologiis ganyofilebaSi. 
gamokvleulia 68 qali anamnezSi Semdegi diag-
noziT: simsuqne 1-2 stadia da muxlis saxsrebis 
arTrozi, 1 stadia. kvlevis procesSi  Sedga ori 
jgufi: sakontrolo (n=33) da ZiriTadi (n=35). 
fizioTerapiuli Carevebis programis Catarebis 
Semdeg ZiriTadi da sakontrolo jgufis pa-
cientebSi  muxlis saxsarSi moZraobis wvdo-
mis moculoba dazianebuli kiduris moxrisas 

mniSvnelovnad gaumjobesda da Seadgina Ziri-
Tad jgufSi - 121,8±4,70, sakontrolo  jgufSi 
-  110,4±4,30; gansxvaveba maCveneblebs Soris re-
abilitaciis Semdgom periodSi ZiriTadi da sa-
kontrolo jgufebis pacientebs Soris statisti-
kurad sarwmunoa.
sxeulis masis indeqsis maCveneblebis cvlile-

bebis mixedviT  ZiriTad jgufSi gamoikveTa sxeu-
lis masis Semcirebis efeqti, gansxvavebiT sakon-
trolo jgufisgan, sadac es dinamika gamoxatuli 
iyo naklebad. tkivilis sindromis Semcirebis 
dinamika ZiriTad jgufSi gamoxatuli iyo metad, 
vidre sakontrolo jgufSi ganmeorebiTi gamo-
kvlevis dros (ZiriTad jgufSi – 0,64±0,15  qula, 
sakontrolo jgufSi – 2,7±0,5 qula).
simsuqnis profilaqtika fizioTerapiis indivi-

duri programebis daxmarebiT, cxovrebis wesis 
Secvlis, dietologiuri konsultaciis da kine-
zoTerapiis CaTvliT, warmoadgens pirvel nabijs 
simsuqnis da muxlis saxsrebis osteoarTrozis 
mqone pacientebis mkurnalobaSi.

INFLAMMATORY CELL RATIOS IN THE PATIENTS WITH FIBROMYALGIA

1Varim C., 1Celik F., 2Sunu C., 3Kalpakci Y., 1Cengiz H., 1Öztop K., 1Karacer C., 1Yaylaci S., 1Gonullu E.

Sakarya University Medicine Faculty, 1Department of Internal Medicine; 
2Department of Internal Medicine Division of Hematology; 

3Sakarya University Research and Education Hospital, Department of Hematology, Turkey

Fibromyalgia is a clinical disease with undefined aetiology 
characterized by chronic pain at multiple tender points, joint 
stiffness, lower pain threshold, fatigue, sleep disorders, affec-
tive disorders such as insomnia, cognitive dysfunction[1-3]. Its 
incidence in the world is between 2% and 5%. The disease is 
common in the 4th and 5th decades of life. More than 90% of pa-
tients are women [4]. The etiology and physiopathology of the dis-
ease has not been fully revealed. Environmental and genetic factors, 
immune system, central and peripheral nervous system, cytokines, 
hormones, neurotransmitters, infections have been associated with 
fibromyalgia physiopathology [5]. There are no diagnostical bio-
chemical tests or markers for fibromyalgia diagnosis.

Neutrophil/lymphocyte ratio (NLR); Platelet/lymphocyte ra-
tio (PLR); and Lymphocyte/monocyte ratio (LMR) are markers 
indicating systemic inflammation which can be calculated using 
hemogram parameters. This is a cheap and easy method to pre-
dict systemic inflammation. Studies have shown a relationship 
between NLR, PLR, and LMR and cancers, rheumatological 
diseases, cardiovascular diseases, and chronic diseases [6-12].

In this study, we aimed to reveal the diagnostic value of NLR, 
PLR and LMR as simple systemic inflammatory response bio-
markers in patients with fibromyalgia and show the relationship 
between systemic inflammation by using NLR, PLR and LMR 
with fibromyalgia.

Material and methods. 489 patients diagnosed with fibro-
myalgia presenting at the Rheumatology Clinic of Sakarya Uni-
versity Medicine Faculty from 2011 to 2020, and 227 healthy 
controls, were enrolled in this retrospective study. Diagnosis of 
Fibromyalgia was dependent on the American College of Rheu-
matology Preliminary Diagnostic Criteria for Fibromyalgia and 
Measurement of Symptom Severity 2010. All patients’ files 
were scanned. 

Patients with a history of hematologic disease, cardiovascular 
disease, hypertension, Diabetes Mellitus, peripheral artery dis-
ease, chronic hepatic disease, chronic pulmonary disease, chron-
ic renal disease, any cancer diagnosis, chronic inflammatory or 
autoimmune diseases, active infection, or those receiving antibi-
otic treatment, using anti-coagulant therapy, bleeding disorders, 
smoking, or current alcohol use were excluded from the study.

Hemogram results at the time of diagnosis were measured. 
Haematological parameters were analysed using a haematology 
analyser (Abbott CELL DYN 3700 System, Ramsey, Minnesota 
55303, USA) within 30 minutes. The baseline NLR, PLR, AND 
LMR were calculated by dividing the absolute Neutrophil, lympho-
cyte, platelet counts by the absolute Neutrophil, lymphocyte, and 
platelet counts. Age, gender, erythrocyte sedimentation rate (ESR) 
and C-reactive protein (CRP) levels were recorded. A Tanita analy-
ser TBF-300 was used for measuring body composition.


