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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

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
guantitative 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.

CYPYHKAJIU BA YTKHUP TA’)KPUBABU OCTEOMMEJIUTJIAP JUHAMUKACHUIA
NUMMYH TU3UM XYKAUPAJIAPU OPACUIAT' NITOHAPJIN ®APKJIAP KHECHUU
ITAPAMETPJIAPHA

Opeawes Banu Anumosuy
Byxopo naBiat THOOMET MHCTUTYTH

v’ Pesiome

Maxcao: madxcpubasuii maokukomaapoa yYmKup 6a CYPYHKAAuU O0CHMEOMUenumnapoa umMMyH
MU3UMU av30aapu Xyicapainapuoazu MUKOOpuil xamoa cugamuil y32apuuiiapuu ypzanunl, KUEcuii
maxaun Kuaiuud.

Yeynnapu: ummyn musumununz mapxazuii  ea nepugpepux  av3onapu  XyyncapaiiapuHuHz
y3eapuwinap oapaxcacunu 1adopamopus XaueoHaAapuoa IKCHEPUMEHRMAn YP2aHUUL Xamoa UMMYH
MU3UM XPoHCaupanapu MUKOOPpUil y32apuuiiap UHmeHCUIuUHI GHUKIAW YCYaiapu.

Onunzan HamudICANAp: UMMYH MUSUMUHUHZ MAPKA3UIL 64 nepu@epux av3onapu Xyicaiupaiapuoa
MUKOopuii éa cugamuil yzeapuwminap KypcamkuuiapuHu IKCHEPUMEHMAN YPZAHUWL  HAMUMCAnNapu
KemupuizaH.

Xynoca: Typau Kypunuwioazu ocmeomMueumiapHu 3pma OUAZHOCHMUKACU YMKUDP 64 CYPYHKAIU
ocmeomuenum KeHuwuHuHZ MmMavCupy HAMUNCACUOA OP2AHUIM UMMYH MUSUMU MAPKA3UIL 64
nepugepux av3onapu Xyxcaupanapuoau  MUKOOPUI Y32apuuinap KypCcamKuylapuHu aHUKIAW2a
oazuwnanzan. Tadcpubasuii maokukomnapoa nabopamopus XaiieoHaapuoa YMKUp 6d CYPYHKAIU
ocmeomuenumaap Keuuuws OUHAMUKACUOQ UMMYH MU3UMU MapKasuili 6a nepugepux avizonapu
Xyxcaupanapuza MUKOOpuil éa cugamuil Kypcamkuuiapu y32apuuinap uHmMeHCUGIUZUHU IbMUoop2a
0j12aH  X0n0a O0aeonaui uYopanapunu Oenzunawt, ywidy KAacQIUKHU OaA60JAWIHUHZ MUOOU
camapaoopauzunu owupaou. Jlabopamopus xaiieonnapuoa ymkazuizcan maoKuKomaiapoa ymeup éa
CYPYHKAIU OCIMEOMUETUMIAPHUHZ UMMYH MU3UM MAPKA3UIL 64 nepudepux avionapu Xyicauparapuza
mavcupu HAMUNCACUOA UMMYHUMEM MUSUMU AB30AapU XYHCaupanapuoazu Mukoopuii éa cugam
y3zapuwinap KypamKudIapuiy ypeanuu HAmudicaiapu KeimupuizaH.

Kanum cyznap: ymxup, cypynKanu, UMMyH mu3umu, maxicpudasuii maoKkuKomaap, Jeiukoyumaap,
MUMYC, CYAK KyMU2U, OCHIEOMUEIUN, 1ADOPaAmopus XaieoH1apu.
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CPABHUTEJBHBIE TAPAMETPBI JJOCTOBEPHBIX PA3JINYUAN MEXY
KJIETKAMHA UMMYHHOM CUCTEMBI B JIUHAMUKE XPOHUYECKOI'O 1 OCTPOI'O
IKCHHEPUMEHTAJIBHOI'O OCTEOMUEJINTA

Opeaues Banu Anumosuy
Byxapckuit rocy1apcTBEHHBIN METULIUHCKUI HHCTUTYT

v' Pe3wome

Henv: uzyuumo Konuuecmeennvle u Kauecmeennble UIMEHEeHUA KI1eMmoK UMMYHHOU CUCeMbL
npu  OCMpPOM U XPOHUYECKOM OCHMeOMUeIUme 6 IKCHEPUMEHMAILHbIX UCCIe006AHUAX,
CPAGHUMENbHbLIL AHAIU3.

Memooobl: IKcnepumenmanvroe usyuenue CMeEneHu UMEHeHUll KIemoK WeHMPAIbHbIX U
nepugpepuueckux op2anoeé UMMYHHOU CUCHEMDL Y JIADOPAMOPHDIX HCUBOMHDBIX, A MAKHCE MENOObL
onpeoeyieHus UHMEHCUGHOCHIU KOIUYECIMBEHHBLX USMEHEHUTl K1eMmOK UMMYHHOU CUCHIEMD.

Pesynomamur: Ilpeocmaenenst pesyibmamosl IKCHEPUMEHMANbHOZ0 U3YUEHUS NOKazamenell
KOJIUYeCMEeHHbIX U KAYeCHEEHHbIX UIMEHEHUNl KIemoK WEeHMpANbHulX U nepugepuueckux
0p2an06 UMMYHHOIL CUCHIEMDL.

3aknwouenue. Pannsaa Ouaznocmuka ocmeomuenuma  PpaiiuuHbIX  POpM  noceéawena
onpedeiienulo  nokazameneii  KOJUYECMEEHHbIX UIMEHEHUIl  KNemOK  UeHMPAIbHbIX U
nepugpepuueckux opzanoe UMMYHHOU CUCIEMbL OP2AHUIMA 6 Pe3ybmante 6030eliCMeUs 0CMpo20
U XPOHUUECK020 ocmeomuenuma. B sxcnepumenmanbholx uccne0o6anuax OUHAMUKA OCHIPO20 U
XPOHUUECK020 — ocmeomuenuma y JAa0OPAMOPHBIX — HCUGOMHBIX — NOGLLUACH — leHeOHyIo
IpPexkmuenocms euenus IMoz0 3a60N€6AHUA € YUEMOM  6bIPANCEHHOCMU UIMEHEHUNl
KOJIUYECMEEHHbIX U KAYeCMEEHHbIX HNOKA3ameneii UMEHEeHUN KIemoK UeHMpPAnbHolX U
nepugepuueckux opzanoe ummynnon cucmemol. Hccnedoeanus na 1abopamophulx HcUeONHbLX
0anu ceou pe3yibmamovl NO UYUEHUIO KOJIUYECMGEEHHBIX U KAYeCMEEHHbIX USMEHEeHUIl K1emoK
UMMYHHOU CUCHEMbL 6 pe3yibmame 6030€lCMEUA OCHPO20 U XPOHUUECKO20 OCMeoMueuma na
KJIemKu YeHmpaaibHblX U nepugepuieckKux opeanos UMMYHHOU CUCIEMBL.

Kniouesvie cnosa: ocmpotiit ocmeomuenum, XpoHuuecKuii 0CmeomMuenum, UMMyHHAA cucmemd,
IKCHepUMenmanbible UCCIe006AHUA, ICUKOUUMDbL, MUMYC, KOCHIHGLE MO032, OCHeoMUeum,
nabopamopubie Hcueommole.

Relevance
C urrently, the incidence of osteomyelitis, musculoskeletal disorders, long-term purulent
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].

Purpose: to study quantitative and qualitative changes in the cells of the immune system in acute
and chronic osteomyelitis in experimental studies, comparative analysis.
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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
14-day 3/50,0 3/50,0 0/0
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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M increased

B decreased
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30 -
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0 T T T T 1
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day 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)

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* J,
AFC in 1 min cells 24+2 173 ], 7
SNSC 152+5 124+6% |
Thymus cells 5242 42+5 M
Bone marrow cells 151 10£2
Lymph node cells 211 20+ 1% \1/

Note: * - a reliable difference sign relative to the control group; |, 1 - phase directions.
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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
0
AFCin1 min

cells
-0,5
-1

-1,23 -1,24
-1,31

1,5 1,41

-2
-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
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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