URGANCH DAVLAT TIBBIYOT INSTITUTI
JANUBIY OROLBO‘YI TIBBIYOT JURNALI

2 - TOM, 3 - SON. 2026
14.00.00 - TIBBIYOT FANLARI  ISSN: 3093-8740
UDC 616.25-002.3-072-089

CLINICAL AND MORPHOLOGICAL CHARACTERISTICS OF ANEW METHOD FOR
MODELING ACUTE PURULENT-DESTRUCTIVE LUNG DISEASE

Xamdamov Sherali Abdixamidovich
Toshkent davlat tibbiyot universiteti, 1-son Umumiy va bolalar xirurgiyasi
kafedrasi assistenti, PhD.
Email : sheralikhamdam1010@gmail.com
ORCID : https.//orcid.org/0000-0003-2965-4158
Tel: +99897 709 13 17

Oxunov.Alisher .Oripovich.
Toshkent davlat tibbiyotquniversitety, 1-son Umumiy va bolalar xirurgiyasi
kafedrasi mudiri, t:f.d.professor
Email : general=surgery@mail.ru
ORCID :https://orcid.org/0000-0003-3622-6805

Abstract: In order to maximize the adaptation of the experimental model to ¢linical conditions,
preliminary sensitization of the,macroorganism was performed by ¢reating a/focus of peripheral
inflammation prior to introducing, a microbial suspension into the/lung tissue. Upon introduction
of microbial suspensions into’the.pulmonary tissue, even in theearly stages of the experiment,
necrobiotic, dyscirculatory, and inflammatory changes developiin the lesion. These changes spread
during subsequent periods of the experiment.in the form of an'expanding focus of necrosis and
hemorrhage, and a diffusely spreading inflammatory process into the¢ surrounding tissues with the
appearance of microabscesses. The inflammatory infiltrate mitially appeared immediately around
the necrosis, then spread into the surrounding=zenes of the lung tissue in the form of focal
neutrophilic-leukocyte inflammation and abscess formation.

Keywords: acute lung abscess, purulent-destructive lung disease, lung gangrene, etiopathogenesis,
prevalence, diagnostic and treatment methods.

KIIMHUKO-MOP®OJIOI'NMYECKASA XAPAKTEPUCTHKA HOBOI'O CIIOCOBA
MOJEJINPOBAHUS OCTPOI'O THOMHO JECTPYKTUBHOI'O 3ABOJIEBAHUSA
JIEI'KHUX
OxyHnoB A.O., Xamaamos L1.A.

Tawxenmcxkuii I ocyoapcmeennviii Meouyunckuti Ynueepcumem

AHHOTAIUSA: B IETIX MAaKCUMAJIbHOTO NMPUOIMKEHUS Npoliecca K KIMHUYECKUM YCIOBUSAM Tepen
BBEJIEHHUEM B3BECH MUKPOOOB B JIETOUHYIO TKaHb TPOU3BOAMIIACK [TPE/IBAPUTENbHAS CEHCUOMITN3ALINS
MaKpoopraHusMa IyTeM CO3JaHMs odara nepudepudeckoro BocnaneHus. [Ipu BBeZIeHUH B IETOYHYIO
TKaHb MUKPOOHBIX B3BECEi ake B paHHHE CPOKU SKCIIEPUMEHTa B o4are MopaxeHusi pa3BUBAIOTCS
HEKpOOMOTUYECKHUE, TUCLUPKYISATOPHBIE U BOCHAIUTENbHbIE U3MEHEHHUS, PaCIIPOCTPAHSIIOIINECS B
MOCJIEYIOIIME CPOKH OIBbITa B BUJAE PACHIMpPEHUs] oyara HEKpo3a M KpPOBOUBIUSAHUSA, AUPPY3HO

348


mailto:sheralikhamdam1010@gmail.com
https://orcid.org/0000-0003-2965-41
mailto:general-surgery@mail.ru
https://orcid.org/0000-0003-3622-6805

URGANCH DAVLAT TIBBIYOT INSTITUTI
JANUBIY OROLBO‘YI TIBBIYOT JURNALI

2 - TOM, 3 - SON. 2026
14.00.00 - TIBBIYOT FANLARI  ISSN: 3093-8740

PacIpOCTPAHEHHOTO  BOCHAIUTENIBHOIO IPOLECCa B OKPYKAIOIME TKAaHU C IOSBICHUEM
MuKpoabcueccoB. BocnanurenbHblii MHQUIBTPAT MEpPBOHAYAIBHO MOSBISIICS HEMOCPEACTBEHHO
BOKpPYT' HEKPO3a, 3aT€M PacCIpOCTPaHsIICA B OKPY>KAIOILKE 30HBI JIETOYHON TKaHU B BUJE 04aroBOro
HEUTPOPUITHO-TIEHKOIIUTAPHOTO BOCHIAIICHUS M a0CLIEAUPOBAHUSL.

KiroueBsle ciioBa: ocTphlii abcLiece Jerkux, THOMHO-1eCTPyKTUBHOE 3a00J1€BaHHE JIETKUX, FaHTPEHA
JIETKUX, 3TUONATOr€HE3, PACIIPOCTPAHEHHOCTh, METO/1a JUArHOCTUKU U JICYCHUS.

YIIKAHUHT YTKUP UAPUHIJIA-IECTPYKTUB KACAJINT UHN
MOAEJJIAIITUPUIITHUHT STHT'U YCYJIN KJIMHUKO - MOP®OJIOT UK
XYCYCHUSITIIAPA
OxyHnoB A.O., Xamaamos LI1.A.

Tomkent /laBraT TuoOUET YHUBepcHTETH

AnHoTanusi: ’KapaéHHU KIMHUK MApOATIapra MMKOH Kafjap SKUHIAIITHPHIN Makcaauaa, yIka
TYKUMacura MUKpoOiap CyCHEH3WSICHHM (B3BECH) FOO0PUIIIAH  ONIKH, NMepU(epuK SILTUFIAHULI
VAOFMHM XOCHWJI KWIMHK OPKadW ~MaKpOOPLaHW3MHHU OIAUHNAH CCHCUOWIM3AMS KUJIHII
(Ce3yBUAHITMTMHY OIIMPHIL). aMajita OMMPUAAN. "YIKa TYKAMAacHra MHKpoOIap CyCHEH3UACH
o0opuiranaa, Xarrto' /TaXpubaHuHr HACTaaOKy OOCKHWIapuaa), XaM, MIUKACTIAHUII VYOFHaa
HEKPOOHMOTHK, TUCIUPKYISTOD/Ba sUUTAFIAHHUII Y3Trapuiuiapy puBoxiiaHazin. Keiinaru mynnatinapaa
aca Oy kapa€H HEeKpO3 Ba -KOH KyHHUITUIINA YIOFMHUHT KeHrauunv, arpodiaaru Tykumanapra audadys
TapKaJTraH SUUIAFIAHUNP Ba MHUKpOAaOCHecesap (faiiio. OyIuIy KYpPWHUIINIA /JaBOM DJTalH.
Snnurnanuin uHQWITPATH Jacwiad. 6eBocUTa HEKpO3 arpoduia maiino Oyimo, xelnH4YamuK ymika
TYKUMACUHHUHT aTpo(aaru 30HaIapura YIOKIN HeHTPpOhHIieNkonnTap sUUIMFTaHuII Ba abciecc
XOCHJ OVIHIIY KYypUHUIIN/IA TapKalaau.

Kaiaurt cy3aap: VikaHusr yrkup a0CHECCH, YIKAHHHT HAPHUHIIHAIECTPYKTHB KACAIHTH, YIIKa
TaHrpeHacH, THONATOreHes, TapKaHili, AMarHOCTHKA Ba JaBOJaIl yCyIapy.

INTRODUCTION

Although it is generally ‘accepted-that the primary“cause.of acuté¢ purulent-destructive lung
disease (APDLD) is the penetration of pathogenicmicroflora into the lung tissue, substantial evidence
has accumulated indicating that the presence of microflora in the lung parenchyma by no means solely
determines the occurrence of a lung abscess. This is true despite the fact that it would be difficult to
imagine a better thermostat and nutrient medium for the growth of pathogenic microflora than the
lung [1, 2,7, 8, 9].

Numerous cultures taken from lung tissue when operations are performed under aseptic
conditions and the suture is absolutely airtight frequently yield the growth of various microflora,
while the postoperative period proceeds without any hint of complication [2, 5, 6]. From this, it
logically follows that in most cases, the body's protective forces are sufficient to suppress the action
of the aggressive agent.

MATERIALS AND METHODS

The first variant of the APDLD model involved the introduction of a virulent microbial culture
(30 million microbial bodies per 1 g of rat body weight) directly into the lung tissue via injection
through the chest wall (Series 1). In this series, the administration of relatively smaller doses (up to
30 million microbial bodies per 1 g of weight) did not induce APDLD in 75% of cases, and the
animals recovered. Autopsies performed 7—10 days after infection revealed a highly limited adhesive
process at the site of infection injection in 40% of cases, and a complete absence of any traces of prior
inflammation in 45% of cases.

Only in the remaining 10-15% where the disease developed was the typical picture of
fibrinous-purulent pleurisy observed. When the infectious agent was administered in larger doses
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(60—65 million microbial bodies per 1 g of rat body weight), the rats died in 90% of cases within the
first few hours from so-called bacterial sepsis (Series 2). Upon autopsy, these rats exhibited the
presence of up to 2.2 £ 0.8 mL of hemorrhagic effusion in the pleural cavity, severe engorgement of
internal organs, and multiple focal hemorrhages in the visceral and parietal pleura. In short, although
an inflammatory process is formally present, we are essentially dealing with sepsis, where the lung
serves as the portal of entry.

Thus, summarizing these experiments, several interesting points can be noted: with
intrapulmonary introduction of microflora, APDLD—as a disease in the clinical sense of the term,
with its characteristic clinical picture—generally does not occur. If the forces of aggression clearly
overpower the forces of defense, sepsis occurs with a lightning-fast course and animal death within
the first few hours; if, however, the protective mechanisms prove stronger in the resulting conflict,
the macroorganism wins, in most cases leavifig no.traces-of .the battle on the battlefield.

Perhaps the issue lies in th€ fact that, the nature ofunfection differs sharply from natural
conditions, given that over the“past 30 years sufficient information‘has accumulated regarding the
dominant role of various anaetrobie flora in.the-occurrence of APDLD |\, 3, 4, 6, 9]. To clarify this
issue, we conducted another series of experimentsdn which Iung tissue infection was performed using
a 5% suspension of rat autocal (fecal matter) (Series 3).

The results of /this series’ of eéxperiments were generally similar to those described above,
namely: at relatively/large.doses (0.5 mL per 100-g of animal weight), the-development of bacterial
sepsis with a fatal outcome within the 1st day after infection occurred in 85% of cases. When smaller
doses were administered+(0.2 mL pet 100 g of weight); the outcomes varied(Series 4): out of 21 rats,
2 (9.5%) died of bacterial sepsis; in 14 (66.7%) the process.took an abortive course, and only in 5
(23.8%) did a typical picture of APDLD emerge.

Reflecting on these facts led us to threeconclusions. First, massive lung infection, regardless
of the nature of the microflora, does not lead to the development of an'abscess in the clinical sense of
the term, but rather to, the-hematogenous generalization of the infection:, The/clinical picture of the
disease in this case is determined by sepsis, which has little in common with APDLD. The severity
of the condition is so profound that APDLD simply does not.have time to/develop—the lungs play
the role of a portal of entry'for the infection,.much like what eccurswith any septic focus, such as the
palatine tonsil in acute tonsillitis.

The experimental results also demonstrated;that the-alternative to the occurrence of bacterial
sepsis is typically not lung abscess formation in the clinieal sense, but rather a rapid recovery
outcome, indicating the suppression and elimination of the infectious agent.

Thus, introducing an aggressive agent into the lung of a healthy animal does not cause APDLD
in most cases. This second conclusion logically led us to a third: APDLD, as a specific form of body
response to a conflict between the lung and an aggressive agent, arises as a consequence of altered
body reactivity resulting from a preceding disease. This is fully consistent with clinical observations
indicating that the most frequently encountered forms of APDLD are associated with acute respiratory
viral infections, pneumonias, and other non-specific lung diseases. The very fact that an inflammatory
process unfolds in an organ according to a destructive pattern indicates the presence of a hyperergic
reaction of the body; consequently, the conflict between the aggressive agent and the lungs in all these
cases occurs against the background of altered body reactivity.

Thus, the results of experimental studies indicate that the APDLD program is not realized in
the absence of an initial hyperergic reaction of the body, the manifestation of which is an acute
inflammatory process. In other words, logic forces us to conclude that the presence of an acute
inflammatory process in the body can rightfully be considered a preliminary phase of APDLD.

Experimental confirmation of this was obtained in a new series of experiments, which differed
from the previous ones in that, to increase the reproducibility of the model by bringing the process
closer to the clinical course, 0.3—0.5 mL of a 10% ammonia solution was preliminarily injected into
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the subcutaneous tissue of the animal's lumbar region. After 48 hours, the development of a necrotic
focus was noted at the injection site. On the same day, under superficial ether anesthesia, 0.5-0.7 mL
of a 5% suspension of rat autocal was injected into the IV intercostal space on the right along the
midaxillary line (Series 5).

The development of APDLD was monitored dynamically, starting from the first day after the
injection of the microbial suspension. Over the subsequent 4 days, the rats developed the clinical
presentation of APDLD: adynamia, tachypnea, depression, and hyperthermia. Autopsy revealed the
comprehensive pathological picture of APDLD.

Histological examinations of lung and pleural biopsy samples obtained during autopsy at
various stages of APDLD established the following: on day 2 of the experiment, massive necrobiotic,
dyscirculatory-dystrophic, and acute inflammatory changes were detected in the zone of puncture and
autocal inoculation.

Directly in the center of the-lesion, massive hemorrhages.into the alveolar and interalveolar
tissues were observed, accompdnied by necrobiotic and necrotic changes in the alveolar epithelium
and interalveolar connective'tissue; along with-the destruction of vascular walls.

Within the necrotic¢ mass and“hemorrhages, hematogenous and, macrophage cells were
identified, predominantly around the necrosis, alongside infiltrated" macrophages, neutrophilic
leukocytes, and occasional eesinephils: In the periphery of the necrosis and hemorrhages, pronounced
edema and loosening of the/interalveolar tissue, as well as paralytic dilation of blood and lymphatic
vessels, were noted.

As a result of thesspread of:the inflammatory process around the affected focus, a perifocal
inflammatory field & appeared, morphologically characterized , as' an acute serous-purulent
inflammatory disease. Hyperplasia of lymphoid cells, locally forming lymphoid follicles, was
observed around large vessels and bronchi.

In distant zones of the alveolar tissue, vascular hyperemia with minor diapedetic hemorrhages
was recorded, alongside-edema and loosening of the interalveolar itissue, with small foci of
inflammatory infiltrate'appéaring in places.

On day 4 of APDLD teproduction following decapitation, ajpurulent liquid exudate with a
foul, fecal-putrid odor was, found in the pleural cavity. The parietal pleura was dark gray, showing
putrid decay in some areas. In these segments; fusion of the pleura with the lung parenchyma was
observed.

Microscopic examination at this.stage of the experiment revealed a significant expansion of
the lung tissue lesion due to an increase in the zone of necrosis and hemorrhage at the center of the
focus.

The necrosis appeared as a dark blue disintegrated mass, within which violet-colored
microbial colonies were identifiable in places. Along the periphery of the necrotic focus, the
disintegration of inflammatory cells and alveolar tissue led to the expansion of the necrotic zone. A
wide zone of infiltration by neutrophilic leukocytes was detected around this focus, resulting in
abscess formation.

Neutrophilic infiltrates extended significantly further into the surrounding areas of the lung
tissue than in the previous experimental period, forming new inflammatory foci, microabscesses, and
necrosis. Directly surrounding the lesion, the alveolar tissue was diffusely infiltrated by inflammatory
cells, erythrocytes, and plasma proteins, encompassing several alveoli, acini, and even segments of
lung tissue.

The alveolar epithelium exhibited dystrophic swelling, destruction, and desquamation.
Around large vessels, the development of inflammatory granulation tissue consisting of juvenile
connective tissue cells, macrophages, neutrophils, and thin-walled vessels was observed.

In distant areas of the lung tissue, unlike the previous period, the volume of the inflammatory
process was significantly increased and manifested as focal inflammatory lesions presenting as
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abscesses and segmental pneumonia. Concurrently, the vessels within the inflammatory foci were
significantly dilated and engorged with blood; the alveolar lumens and interalveolar septa were
diffusely infiltrated with neutrophilic leukocytes and macrophages, accompanied by the development
of dysatelectasis and microabscesses.

RESULTS AND DISCUSSION

Thus, when autocal is introduced into the lung tissue, necrobiotic, dyscirculatory, and
inflammatory changes develop in the lesion even in the early stages of the experiment. These changes
expand during subsequent periods in the form of an expanding zone of necrosis and hemorrhage, and
a diffuse spread of the inflammatory process into surrounding tissues with the emergence of
microabscesses.

The inflammatory infiltrate initially appears immediately around the necrosis and autocal,
then spreads into surrounding zones of the-lung tissti¢-in.the form of focal neutrophilic-leukocyte
inflammation and abscess formation:

Pronounced changes in-the lung tissue-occurred.in 22(73.2%) out of 30 rats in this series; 2
(6.7%) animals developed serous pleurisy, 2.(6:7%)rats.died from bacterial shock, and in 4 (13.4%)
animals APDLD did not develop.

Consequently, the preliminary reproduction, of destructive inflammation resulted in the
development of a typical APDLD (picture in two-thirds of the animals, whereas in previous
experiments this occurred in only 5 (23.8%) out of 21 animals.

A comparison of'the results of the previous and current series of experiments—where, under
identical methods of lung infection, the occurrence of APDLD increases sharply against the
background of preliminary formation of an acute destructive \focus—definitely confirms the
hypothesis that the APDLD program s tealized only in the presence of altered body reactivity.

With equal strength of the aggressive agent, the outcome of/its conflict with the lungs is
determined by the reactivity of the organism, and APDLD represents a-mode of reaction that is
initially predetermined by -the ptesence of hyperergy.
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