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COMPARATIVE PARAMETERS OF SIGNIFICANT DIFFERENCES BETWEEN
CELLS OF THE IMMUNE SYSTEM IN THE DYNAMICS OF CHRONIC AND ACUTE
EXPERIMENTAL OSTEOMYELITIS

Ergashev Vali Alimovich
Bukhara State Medical Institute, Uzbekistan

v' Resume

Purpose: to study quantitative and qualitative changes in the cells of the immune system in acute
and chronic osteomyelitis in experimental studies, comparative analysis.

Methods: Experimental study of the degree of changes in the cells of the central and peripheral
organs of the immune system in laboratory animals, as well as methods for determining the
intensity of quantitative changes in the cells of the immune system.

Results: The results of an experimental study of indicators of quantitative and qualitative
changes in the cells of the central and peripheral organs of the immune system are presented.

Conclusion. Early diagnosis of osteomyelitis of various forms is devoted to determining the
indicators of quantitative changes in the cells of the central and peripheral organs of the body’'s
immune system as a result of exposure to acute and chronic osteomyelitis. In experimental studies,
the dynamics of acute and chronic osteomyelitis in laboratory animals increases the therapeutic
efficacy of the treatment of this disease, taking into account the severity of changes in quantitative
and qualitative indicators of changes in cells of the central and peripheral organs of the immune
system. Studies on laboratory animals gave their results on the study of quantitative and qualitative
changes in the cells of the immune system as a result of the impact of acute and chronic
osteomyelitis on the cells of the central and peripheral organs of the immune system.

Keywords: acute osteomyelitis, chronic osteomyelitis, immune system, experimental studies,
leukocytes, thymus, bone marrow, osteomyelitis, laboratory animals.

CYPYHKAJIN BA g’TKI/Il: TAKPUBABUI OCTEOMMEJIATJIAP JAAHAMHUKACHJIA
NMMYH TU3UM XY KAUPAJIAPU OPACUJAT'U NIITIOHAPJIU ®PAPKJIAP KUECUHU
IHAPAMETPJIAPU

Opeawes Banu Anumosuu
Byxopo mgaBnaT THOOMET HHCTUTYTH

v’ Pe3tome

Makcao: madicpubasuii madoKuKomaiapoa ymxup 6a CYpYHKAIU OCHEOMUEAUMNAPOa UMMYH
MU3UMU  AB3071GPU  XYHCAPAUNAPUOAZY MUKOOPULL Xamoa cugamuil y3zapuuiiapru yp2aHuud,
Kuécuii maxjaun Kuauul.

Yeynnapu: ummyn musumununz maprazuii éa nepugepux av3onapu XyyucapaiuiapuHuHz
y3zapuwinap 0apaxcacunu 1adopamopus Xaiueonaapuoa IKCREPUMEHmas ypeaHuul Xamod UMMyH
mu3um Xyxcaiupanapu MuKOOpuil y32apuiinap uHmeHCcueauZUHu aHuKaIaul ycyiiapu.

Onunzan Hamuycanap: UMMYH MUBUMUHUHZ MApKa3uil 6éa nepugepux av3onapu
Xyxrcaiipanapuoa Mukoopuil ea cugamuil yeapuwinap KypcamkuyaapuHu IKCHEPUMEHMA
YpeaHuuw HAMUNCANAPU KeIMUPUiIZaH.

Xynoca: Typau Kypunumioazu ocmeomuesumiapiu 3pma OUazZHOCMUKACU YMKUP 64 CYPYHKAIU
ocmeomuenum KeYUuWUHUHZ MABCUPU HAMUNICACUOA OP2AHUIM UMMYH MUSUMU MAapPKA3uil 6a
nepughepux av3onapu Xyycaupanapuodazu MuKOOPUil Y32apuuiinap KypcamKuuiapuHu aHUuKI1auza
oazuwnanzan. Taxicpubasuit maokukomaapoa 1a6opamopus XaueoH1apuoa ymKup 6a CypyHKaiu
ocmeomuenumaap Keyuui OUHAMUKACUOA UMMYH MU3UMU MAapKa3uil éa nepughepuxk awvionapu
Xyacaipanapuea MUKOOpuii 6a cugamuii KypcamKuuaapu y3eapuuinap UHmMeHCUBTUSUHU
IvmMuUdOpa o0a2an X010a 0A6ONAUI YOPAIAPUHU Oenzunaui, ywidy KacaiiuKHU Oa80JdaAUIHUHZ
mubouii  camapaoopaucunu  owiupaou. Jlabopamopus  xaiieoHnapuoa - YMKA3uI2aH
MAaoKuKomaapoa ymxkup 6a CYPYHKAAU OCHMEOMUETUMAAPHUHZ UMMYH MU3UM MAapKa3uil 6a
nepughepux av3onapu Xyycaupanapuza mavcupu HAMUNCACUOA UMMYHUHIEM MUUMU db301apu
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Xyxcaiipanapuoazu Mukoopuil ea cugam yzeapuuwinap KypamKuuiapuHu yp2anuul Hamuxicanapu
Kenmupunzan.

Kanum cysznap: ymxup, CcypyHKaiu, UMMYH MU3UMU, MAaycpudasuii maoKuxom.ap,
NEUKOUYUmMAap, mumyc, CyaKk KyMuzu, 0Cmeomueaum, 1adopamopus Xxaiueonnapu.

CPABHUTEJBHBIE TAPAMETPBI JOCTOBEPHBIX PA3JINYNI MEXITY
KJIETKAMM UMMYHHOM CUCTEMbBI B IUHAMMKE XPOHUYECKOI'O 1 OCTPOI'O
SKCIIEPUMEHTAJIBHOI'O OCTEOMUEJIUTA

Opeaueé Banu Anumosuy
Byxapckuil rocy1apCTBEHHBIM MEJUIIUHCKUA HHCTUTYT

v' Pe3zrome

Henv: uzyuums Konuuecmeennvle u Kauecmeennble UiMeHeHUs KI1emoK UMMYHHOU CUCEMbL
npu  OoCMpomM U XPOHUYECKOM OCHMeoMUenume 6 IKCHePUMEHMAILHBIX UCCIe006aAHUAX,
CPAGHUMENbHBLIL AHAIU3.

Memoowl: IKcnepumenmanvhoe usyueHue CMeneHu UMeHeHUll KIeMmoK UeHMPAIbHbIX U
nepugpepuueckux opzano6é UMMYHHOI CUCHIEMDL Y JIADOPAMOPHBIX HCUBOMHDIX, A MAKIHCE MENOObL
onpeoeyieHus UHMEHCUGHOCHIU KOIUYECMEEHHbLX USMEHEHUTl K/1eMmOK UMMYHHOU CUCHEMD.

Pesynomamet: Ilpeocmasnenst pesyibmamosl IKCHEPUMEHMAIBHOZ0 U3YUEHUA ROKazameneil
KOJIUYMEeCMEEHHbIX U KAYECMEEeHHbIX U3MEHEHUIl KNemoK WeHMpPAIbHbIX U nepugepuueckux
0p2an06 UMMYHHOIL CUCHIEMDL.

3aknouenue. Pannsaa Ouaznocmuka ocmeomuenuma paintuuHvX opm  noceéawena
onpedenenuto  nokazameneii  KOJAUYECMEEHHbIX  UMEHEHUN  KIemoK  UeHMpPAIbHbIX U
nepugpepuueckux opzanoe UMMYHHOIU CUCIEMbL OPZAHUIMA 6 Pe3yibmante 6030eliCmeus 0CHmpozo
U XPOHUUECK020 ocmeomuenuma. B sxcnepumenmanvholx uccne0o6anuax OUHAMUKA OCHIPO20 U
XPOHUYUECK020 OoCmeomueiuma y J1A60OPamopHbIX — HCUGOMHBLIX — NOGbLUMACm  Jle4eOHYI0
Ippexmuenocmo  newenus IMo20 3a00/1€6aHUA C  YUEMOM  GLIPANCEHHOCHIU  UIMEHEHUIl
KOJIUYECMEeHHbIX U KAUYeCMEEHHbIX NOKA3ameneii UMEHEeHUNl KIemoK UWeHMmpAibHblX U
nepugpepuueckux opzanoe ummynnoi cucmemol. Hecneoosanun na nabopamopupix 3cueommublx
oanu ceou pe3yibmamol NO UYUEHUIO KOJUYECMEEHHBIX U KAYECMEEHHbIX UIMEHEHUIl K1emoK
UMMYHHOU CUCMEMbL 6 pe3yiibmame 6030eliCMEUs 0CHPO20 U XPOHUUECKO20 OCMeoMUeIuma Ha
KJIemKu YeHmpaaibHblX U nepugepuueckKux op2anos UMMYHHOU CUCEMBL.

Knrouesvie cnosa: ocmpulii ocmeomuenum, XpoHUUECKUL 0CMEOMUETUN, UMMYHHAA CUCeEMA,
IKCHEPUMEHMAIbHBIE UCCIe006AHUA, TCHUKOUWUMbL, MUMYC, KOCMHBLE MO032, O0CHeoMuenum,
nabopamopubie JHcueommbole.

Relevance
urrently, the incidence of osteomyelitis, musculoskeletal disorders, long-term purulent
C inflammatory process in the bones, musculoskeletal disorders in 78% of people due to long-
term purulent inflammation in the bones up to 55% of patients with disabilities remains one of the
most pressing problems in medicine [5,6].

Acute and chronic osteomyelitis are accompanied by an increase in immunodeficiency due to the
impact on the immune system [4], a septicemia form of acute osteomyelitis develops in children with a
decrease in protective factors as a result of various internal and external adverse effects on the human
body. It is noteworthy that it ranges from 7% to 16.2-18.3% [1, 10].

To date, the immuno-microbiological aspects and pathogenetic mechanisms of various forms of
osteomyelitis have not been clearly evaluated, as there is a need for immediate treatment with the
detection of the disease [2,3]. It does not allow to study the immuno-microbiological laws of
development in dynamics [4,8]. Analysis of the scientific work of domestic and foreign researchers on
the problem under study showed that with the help of experimental models of osteomyelitis it is
possible to accurately determine the laws of formation, development and progression of acute and
chronic osteomyelitis.

Improving the experimental models of osteomyelitis in accordance with modern requirements,
creating new models, increasing their economic and medical effectiveness, to assess the
microbiological and immunological aspects of osteomyelitis, which have not been fully and
insufficiently studied to date, remain relevant. This requires experts in the field to conduct a number of
scientific studies and research in this area [9].
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Purpose: to study quantitative and qualitative changes in the cells of the immune system in acute
and chronic osteomyelitis in experimental studies, comparative analysis.

Materials and methods

In order to conduct this study, experiments were performed on a total of 72 white mice. Ethical
principles and biological safety rules for the selection, grouping, care, feeding and handling of
laboratory animals and their experiments with laboratory animals were strictly followed [7]. Collective
strains of microorganisms (S. Aureus and P. aureginosa) were used in the formation of experimental
osteomyelitis in laboratory animals.

All studies were performed in dynamics and results were observed on days 7, 14, 21, 30, and 45 of
the experiment. All laboratory animals were divided into 2 large groups.

The main first group (n = 36) were white pedigree mice called acute osteomyelitis. They were
divided into three groups. Group la - Laboratory animals whose results were studied on day 7 after
acute osteomyelitis was called (n = 12); Laboratory animals whose results were studied on day 14 after
group 1b acute osteomyelitis was called (n = 12); Laboratory animals (n = 12) whose results were
studied on day 21 after 1v acute osteomyelitis was called.

Control (second) group (n = 36) - inactive white mice without acute osteomyelitis. They were also
anesthetized on days 7 (n = 12), 14 (n = 12), 21 (n = 12), 30 (n = 12), and 45 (n = 12) of the
experiment, respectively, according to the main group. .

Statistical methods were also used in the comparative analysis.

Results and discussion

In experimental studies, it was observed that the pathological process was different from the acute
appearance when chronic experimental osteomyelitis was caused by pathogenic strains of S. Aureus
and P. aureginosa, causing lesions in the tubular bone in laboratory animals, ie white mice. On the
30th day after the onset of the pathological condition, 4 of the studied materials, namely antibody-
forming cells (AFC), AFC in 1 million cells, nuclear-storing cells in the spleen (SNSC), LNC (lymph
node cells), quantitative indicators were reliable in the main group (relative to the control group). in
the case of a decrease (P <0.05) 2, the quantitative indicators of thymus cells (TC) and bone marrow
cells (BMC) decreased reliably (R> 0.05), although a downward trend was observed. This situation
was also confirmed by the detection of negative changes in all stimulation indices. The fact that the
mean number of leukocytes in the blood was also statistically significant (P <0.001) in the main group
compared to the control group indicates that the quantitative indicators of the cells of the immune
system changed in sync.

All these grounds indicate that on the 30th day of the formation and development of chronic
experimental osteomyelitis there is a deep immunodeficiency in the immune system, the influence of
this system on the course of the pathological process is insufficient. It was found that this chronic
process differs in many respects from the acute pathological condition under consideration. The most
important conclusion is explained by the fact that the immune system is less involved in the
pathological process than in the acute case in the chronic state. This indicates that the outcome of the
ongoing chronic pathological process is unfavorable.

In the next stage of our experiment, an analysis of the results of the study of quantitative indicators
of cells of the immune system 45 days after the formation of the pathological process in laboratory
animals called chronic experimental osteomyelitis was presented.

The results showed that the amount of all indicators studied was significantly lower in the main
group than in the control group -6 out of 6 indicators compared with the previous ones (Table 1)

Table 1
Comparative parameters of reliable differences between cells of the immune system in the
dynamics of chronic and acute experimental osteomyelitis

Indicators The figures are convincing
Increased decreased There is no
difference
Acute 3/50,0 3/50,0 0/0
osteomyelitis 7-day
3/50,0 3/50,0 0/0
14-day
21-day 0/0 2/33,3 4/66,7
Forgive chronic 30-day 0/0 4/66,7 2/33,3
experimental 45-day 0/0 6/100,0 0/0
osteomyelitis

Note: Absolute in the picture, relative (%) in the denominator
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It can be seen that in the first and second weeks of the development of acute experimental
osteomyelitis is characterized by sharp changes in the activity of cells of the immune system. Over
time (third week) there is a gradual decline in immune system activity.

In chronic experimental osteomyelitis, a total decrease in the activity of the immune system was
observed on days 30 and 45, which is explained by the weakening of the body's compensatory-
adaptive mechanisms, the immune response to external influences (chronic purulent-inflammatory
process).

In order to give a comparative, clear picture of the results, we presented the figures obtained in
Figure 1.

1-figure
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O T T — T T
AEO, 7-day AEO, 14- AEO,21- CEO,30- CEO,45-
day day day day

Figure 1 Comparative indicators of the reliable difference between the cells of the immune
system in the dynamics of experimental acute and chronic osteomyelitis.

Figure 1 shows that the changes are interrelated, the effect of the appearance and duration of
the pathological process on the quantitative indicators of the cells of the immune system is
reflected.

Forty-five days after the onset of chronic experimental osteomyelitis, specific changes in
immune system cells were observed.

These peculiarities were manifested by the following cases: first, all indicators were
convincingly lower in the main group than in the control group of immune system cells (P
<0.001); second, the intensity of the decline was characterized by a significantly lower than the
previous period (30-day) parameters; third, cells of the central (thymus, bone marrow) and
peripheral organs (lymph nodes) of the immune system decreased at the same intensity (Table 2)
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Table 2
Comparative indicators of quantitative changes in the cells of the immune system at 45 days
of experimental osteomyelitis

Indicators Control group Main group

n=12 n=12
AFC 2786 £ 145 1387 + 159%* ¢,
AFC in 1 min cells 24+2 17+3*%
SNSC 152+5 124 + 6* ¢
Thymus cells 5242 4245 «—>
Bone marrow cells 15+1 102 <«—>
Lymph node cells 21+ 1 20+ 1% \1,

Note: * - a reliable difference sign relative to the control group, |, 1 - phase directions.

As shown in Table 2, the AFC deficit was 2786 + 1.45 cells to 1387 * cells (2.01 times, (P
<0.001)) in other immune system cells. Although SNSC in the main group was slightly less than the
deficit AFC in the control group, it was characterized by a convincing difference in results — 152 + 5
cells per 124 £ 6 cells (* 1.23 times, R <0.001), respectively.

The intensity of the decline in the cells of the immune system is lower, but it is noteworthy that the
numbers obtained are reliably different from each other - the numbers on the thymus cells are 42 + and
52 + 2 cells (1.24 times, R <0.05), respectively, bone marrow. 10 + 2 and 15 £+ 1 cells (1.5 times, R
<0.001), and 16 £ 1 and 21 + 1 cells (1.31 times, R <0.05) for lymph node cells.

In order to confirm these figures and determine the degree of quantitative deficiency in the cells of
the immune system, we present the results of the study of stimulation indices during this period.

Figure 2

O T T T T T 1
AFCin 1 min
cells
-0,5
-1

-1,23 1,24
15 -1,3 -1,31

-1,41

-2,01

-2,5

Figure 2 Comparative indicators of stimulation indices on day 45 of experimental chronic
osteomyelitis, unit

If we compare with 30 days of chronic experimental osteomyelitis, we see that the results are more
profound, and it is also noteworthy that all indicators have changed convincingly.

Conclusions
1. In chronic experimental osteomyelitis, a total decrease in the activity of the immune system was
observed on days 30 and 45, which is explained by the compensatory-adaptive mechanisms of the
organism, the weakening of the immune response to external influences.
2. 45 days after the onset of chronic experimental osteomyelitis, specific changes in the cells of the
immune system were observed. These peculiarities were manifested by the following cases: first, all
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indicators were convincingly lower in the main group than in the control group of immune system
cells.

3. The results of a comparative study of stimulus indices with increasing observation time in
experimental osteomyelitis showed that the development of chronic osteomyelitis represents the depth
of secondary immunodeficiency, which indicates a decrease in the intensity of the differences.

4. The involvement of the immune system in the pathological process was found to be less in the
chronic state than in the acute state. This indicates that the outcome of the ongoing chronic
pathological process is unfavorable.
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