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CHANGES IN THE MORPHOMETRIC STATE OF SPLENIC LYMPHOID TISSUE
UNDER CONDITIONS OF POLYPHARMACY
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v' Resume

Polypharmacy, characterized by the simultaneous use of multiple medications, has become a growing
concern due to its potential negative effects on various organs, including the lymphoid tissues of the
spleen. This study aimed to evaluate the morphometric changes in splenic lymphoid tissue under
experimentally modeled polypharmacy conditions. Wistar rats were administered combinations of
commonly used pharmacological agents over a defined period. Histological and morphometric analysis of
splenic tissue revealed significant alterations in the size and structure of lymphoid follicles, marginal
zones, and the red pulp. These changes suggest that polypharmacy can impair immune organ architecture,
potentially compromising immune competence. The findings highlight the importance of evaluating
immune system effects in patients receiving multiple drug regimens

Keywords: polypharmacy, spleen, lymphoid tissue, immune system, morphometry, histology, drug-
induced changes

W3MEHEHUSA MOP®OMETPUYECKOI'O COCTOSIHUSA TUM®OUTHON TKAHU
CEJIE3EHKHU B YCJOBUSIX MOJUIIPATMA3UU

Cauodos Axman A60yinaesuy

Byxapckuii rocyiapcTBEHHBIH MEIUIMHCKUN HHCTUTYT UMEeHU A0y Ann nOH CuHbl, Y30eKUCTaH,
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v’ Pestome

Honunpazmasus, XapaxKmepuzyrouacs 00HOBPEMEHHBIM npumeHnenuem HeCKOIbKUX
N1eKAPCHIBEHHBIX CPEOCME, Gbl3bleae 6CE H0IbULYI0 00eCNOKOEHHOCHb U3-34 603MONCHO20 HE2ZAMUBHO20
GNUAHUA HA PAa3iuuHble OP2AHbl, 6KII0UAA JAUMPOUOHYI0 mKanb cene3énku. ILlenvio Odannozo
uccne006anusn 0vll0 OUEeHUmMsb MOpHomempuuecKue UIMeHeHUA JTUMPOUOHOU MKAHU Cele3éHKU 6
YC08UAX IKCHEPUMEHMATILHO CMOOEAUPOCAHHON nonunpazmasuu. Kpvicam aunuu Bucmap ¢ meuenue
ONpeoenénnoz0 nepuooa 6600UNUCL KOMOUHAUUU WIUPOKO UCHOTILIYEMBIX DAPMAKONOUUECKUX
npenapamos. l'ucmonozuveckuili u mophomempuueckuii aHaIu3 MKAHEU CENE3EHKU  GbIAGUT
3HAUUmMENbHbIE USMEHEHUA 6 PAZMEPax U CMPYKmype TUMPOUOHbIX ONTUKYI08, MAPLUHATLHBIX 30H U
KpacHhoii nyavnol. Imu U3MEHEHUA YKA3bléalom HA MO, YMO ROJURPAZMAZUA MOJICEn HAapyuianb
apxumexkmypy UMMYHHO20 Op2aHA, NOMEHUUAIbHO CHUMNCAA UMMYHHYIO KOMNEmeHmHOCHb.
Ilonyuennvie pe3yrbmanmovl ROOUEPKUBAIOM BANHCHOCHIL OUEHKU G/IUAHUSA NOTURPAZMAZUU HA UMMYHHYIO
cucmemy y nayueHmos, noJIy4aouiux MHO2Z0KOMHOHEHMHYIO J1IEKAPCHIBEHHYI0 Mepanuio

Knioueevle cnosa: nonunpazmasus, cene3éHKa, AUMPoOUOHaAs MKAHb, UMMYHHAA CcUCHeEMA,

Mophomempus, 2ucmonozus, 1eKapcmeeHHO-uHOYYUPOBAHHbIE USMEHEHUS

MOJIMIIPATMA3US IIAPOUTHJIA TAJOKHUHT JINM®OU]I TYKUMACUHWUHT
MOP®OMETPUK XOJATUIATA V3T APUIILIIAP

Cauoos Axman A60yraesuy

A6y amn n6H Ciao HOMUAArH Byxopo naBimat THOOHET HHCTHTYTH Y36ekucToH, Byxopo 1.,
A.Hagomii kyuacu. 1 Tem: +998 (65) 223-00-50 e-mail: info@bsmi.uz
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v’ Pestome

Ilonunpazmazua — oOup eakmoa Oup Heua O00pU BOCUMANAPUHU Kyilaui Ouiau
mascughnanadouzan xonam — mypau op2annapza, Hymiaoan, manoKHuHz JUM@ouo myKumacuza
canouil mavcup Kypcamuuwiu MYMKUHAUZU cadadnau opmud oOopaémean xasomupaapea cadadp
oynmoKoa. Ywidy maoKuKOmHuHZ Makcaou — IKCHEPUMEHMAN pPAGUULOA MOOeLIaH2aAH
noaunpazmazua Wapoumuoa MmMaioKHUHZ JAUMPOUO mMyKumacuoa 13 oOepzan Mopghomempux
V3eapuwinapuu daxonauwioan ubopam oynou. benzunanzan myooam mooaitnuoa Bucmap 3omuoazu
Kanamymwnapza Kenz mapkanzan papmaxono2ux npenapamaap Komounayusacu 1w0oopunou. Tanox
MYKUMACUHUHZ ZUCHOJIOZUK 64 MOPHOMEempPUK maxiuiu aumpoud gonnukyiiap, mapzuna
30Hanap 6a Ku3ul HYIbHAHUHZ XAXCMU XaMOa MY3UWIUWUOG Ce3UNapau  Y32apuuinap
MaGIHCYONUZURU Kypcamou. Ywidy yzeapuwinap RnOaunpazMazusa UMMYH OpP2GHU MY3UIUMIUA
canouii mavcup Kypcamumiu 8a HAMUNCAOA UMMYH KOOUTUAMHU RACAUMUMU MYMKUHIUZUHU
anznamaou. Onunean Hamudcanap Kyn OOpuau  mepanus  ojaaémzan  Gemopaapoa
ROAUNPAZMAZUAHUHZ UMMYH MU3UMUZA 0)12AH MABCUPUHU 0AX01AU AXAMUAMUHL MABLKUOAALOU

Kanum cysnap: nonunpazmasus, maiok, ium@oud mykuma, UMMyH muzumu, mopghomempus,
2ucmonozus, oopunap ounan 602nuK yzapumiaap

Relevance
P olypharmacy, defined as the simultaneous administration of five or more medications, has become
an increasingly prevalent phenomenon in modern clinical practice. This trend is especially notable
in geriatric populations and among individuals managing multiple chronic conditions such as
hypertension, diabetes, cardiovascular diseases, and neurodegenerative disorders [1]. As life expectancy
increases and comorbidities accumulate, polypharmacy is often employed to optimize therapeutic
outcomes and manage disease complexity.

However, this strategy is not without consequence. The use of multiple pharmacological agents raises
the likelihood of drug-drug interactions, polypharmacy-induced organ toxicity, reduced therapeutic
efficacy, and poor medication adherence, all of which may compromise overall patient health and quality
of life [2].Beyond the well-documented systemic complications, a growing body of literature has begun
to explore the potential impact of polypharmacy on immunological function. The immune system, which
plays a central role in host defense and homeostasis, may be particularly vulnerable to long-term drug
exposure. However, much of the existing research has focused on the general immunosuppressive
effects of certain drug classes rather than the cumulative or synergistic effects of polypharmacy itself.
Among the primary and secondary lymphoid organs, the spleen is of particular interest due to its dual
role in hematologic filtration and immune surveillance.

The spleen is a highly organized secondary lymphoid organ responsible for detecting blood-borne
antigens, filtering damaged or senescent erythrocytes, and initiating adaptive immune responses. It
consists of distinct anatomical and functional regions, notably the white pulp, periarteriolar lymphoid
sheaths (PALS), marginal zones, and lymphoid follicles, each critical for the maturation, activation, and
proliferation of T and B lymphocytes [3-5]. Structural integrity of these compartments is essential for
mounting effective immune responses. Disruption or remodeling of splenic architecture -whether due to
aging, infection, or pharmacological insult - can significantly impair immunological competence,
rendering the host more susceptible to infections and reducing responsiveness to immunizations.Despite
its immunological importance, the spleen remains understudied in the context of polypharmacy.

Histological and morphometric evaluations of splenic tissue following exposure to multiple drugs
could provide valuable insight into the broader immunological consequences of polypharmacy — an
area that has been largely overlooked in both experimental and clinical research. Furthermore, such
analyses can help delineate which splenic compartments are most susceptible to damage and whether
these changes are reversible or progressive.Therefore, the present study aims to investigate the
morphometric and histological changes in the lymphoid tissues of the spleen resulting from
polypharmacy, using a controlled experimental animal model. By quantitatively assessing the structural
parameters of splenic white pulp, PALS, and lymphoid follicles, this research seeks to elucidate the
potential immunomodulatory effects of chronic multi-drug exposure. These findings may contribute to
a deeper understanding of the risks associated with polypharmacy and inform strategies for safer
pharmacological management, particularly in vulnerable populations.
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The aim of the study: to study changes in the morphometric state of the lymphoid tissue of the
spleen in conditions of polypharmacy

Materials and methods

Animals:

30 adult male Wistar rats (180-220g), divided into 3 groups (n=10 each).

Group | (control): received saline solution

Group 11 (low-dose polypharmacy): received 3 commonly prescribed drugs

Group 111 (high-dose polypharmacy): received 5 drugs in clinically relevant dosages
Drugs used:

Aspirin, enalapril, metformin, omeprazole, and diazepam
. Administered orally via gavage once daily for 28 days

Histological processing:
. Rats were euthanized on day 29; spleens were excised and fixed in 10% formalin
. Tissue sections stained with hematoxylin-eosin (H&E)

Morphometric analysis performed using ImageJ software
Parameters measured:

Number and diameter of lymphoid follicles

Thickness of PALS

Area of marginal zones and red pulp

Statistical analysis via ANOVA, p < 0.05 considered significant

Results and discussions
Group Il (Low-dose polypharmacy):
o Moderate decrease in follicle size (average diameter: 162.5 £ 8.3 pm vs. control 184.7 £ 7.9 um,
p < 0.05)
o Reduction in PALS thickness by 15%
Slight expansion of red pulp
Group 111 (High-dose polypharmacy):
Significant lymphoid depletion
Follicle diameter reduced to 145.3 = 6.7 um (p < 0.01)
Marginal zone areas reduced by 30%
Disruption of normal histoarchitecture, signs of immune suppression
These findings are consistent with studies suggesting that chronic drug exposure affects immune
structures [6,7]. Polypharmacy may impair spleen immune response, increasing susceptibility to
infections or blunting vaccine efficacy [8].

Conclusion

This study demonstrates that prolonged exposure to polypharmacy can induce significant
morphometric and structural changes in the lymphoid compartments of the spleen, including
alterations in the size and organization of white pulp, periarteriolar lymphoid sheaths (PALS), and
lymphoid follicles. Such changes have the potential to impair the spleen’s ability to perform its
essential role in immune surveillance and the initiation of adaptive immune responses. Given the
spleen’s central role in systemic immunity, these findings raise important concerns regarding the long-
term immunological consequences of multi-drug regimens.The observed alterations suggest that
chronic polypharmacy may contribute to a decline in immune competence, especially in vulnerable
populations such as the elderly or those with underlying chronic illnesses. Clinicians should therefore
adopt a cautious and evidence-based approach when prescribing multiple medications, regularly
reassessing the necessity and interactions of each drug within a patient's regimen.

Future studies are warranted to investigate the reversibility of these structural changes upon
discontinuation or reduction of polypharmacy, as well as to evaluate the functional implications for
immune responsiveness. Understanding these dynamics will be critical in developing safer
pharmacological strategies that minimize harm to the immune system while maintaining therapeutic
efficacy.
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	 Rezyume
	Jigarning exinokokkozi, ayniqsa endemik mintaqalarda jiddiy tibbiy muammodir. Mexanik sariqlik rivojlanishi bilan oʼt yoʼllariga kistaning kirib borishi kabi kasallikning asoratlari bemorlarning 10-30% uchraydi va kasallikning klinik kechishini sezila...
	Muammoning dolzarbligi asoratlarning yuqori chastotasi va diagnostik qiyinchiliklarida yotadi, bu esa davolash usullarini yanada takomillashtirish va miniinvaziv texnologiyalarni joriy etishni talab qiladi.
	Kalit soʼzlar: jigar exinokokkozi, mexanik sariqlik, oʼt yoʼllariga kistaning yorilishi, sistobiliar oqmalar, endoskopiya, asoratlar.
	 Resume
	Hepatic echinococcosis is a serious medical issue, especially in endemic regions. Complications of the disease, such as cyst rupture into the bile ducts leading to the development of mechanical jaundice, occur in 10-30% of patients and significantly w...
	The relevance of the issue lies in the high frequency of complications and diagnostic challenges, which necessitates further improvement of treatment methods and the implementation of minimally invasive technologies.
	Key words: Echinococcosis of the liver, mechanical jaundice, cyst breakthrough into the bile ducts, cystobiliary fistulas, endoscopy, complications.
	Актуальность
	хинококкоз печени представляет  собой  серьезную  медицинскую  проблему,  особенно  в
	регионах с высоким уровнем эндемичности заболевания. В последние годы все больше внимания уделяется осложненным формам эхинококкоза, таким как прорыв кист в желчные протоки, приводящий к развитию механической желтухи, а при затяжном его течении до ...
	Эхинококкоз печени, осложненный прорывом кисты в желчные пути, представляет серьезную угрозу жизни пациента и является значительной клинической проблемой из-за трудностей в своевременной диагностике и лечении. Согласно исследованию Мохамеда и соавт. (...
	Клинические проявления во многом зависят от характера поражений желчных путей. Наиболее серьезным осложнением при прорыве кисты в желчные протоки является холангит. Хирургическое лечение эхинококкоза, осложнённого развитием желчных свищей, представляе...
	Согласно данным Курбонова К. М. и соавт., клиническая картина у этих пациентов может варьироваться от тяжёлой формы с выраженной симптоматикой, связанной с механической желтухой. Она характеризуется тяжелым течением и возникает при прорыве содержимого...
	Существуют также стертые клинические формы, при которых цистобилиарный свищ образуется с сегментарными желчными протоками. В этих случаях полной обтурации не происходит, так как крупные дочерние пузыри и частицы хитиновой оболочки не могут проникнуть ...
	Наблюдались и лёгкие формы заболевания, которые обусловлены небольшим перфоративным отверстием и сохранностью хитиновой оболочки паразита. В этих случаях присутствует только перицистобилиарный свищ, который является наиболее распространённой формой ци...
	Патологоанатомически процесс формирования свища проходит три стадии: 1) эрозивная, 2) стадия разрыва и 3) полная фистула. По мере роста паразита происходит увеличение всех компонентов кисты, что приводит к повышению внутрикистозного давления и растяже...
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	СПИСОК ЛИТЕРАТУРЫ:
	т создания благоприятной  воздушной  среды  в  коровнике  в  значительной  мере  зависит
	реализация молочной продуктивности животных. Одной из вредных газовых составляющих атмосферы животноводческого помещения является аммиак NH3, бесцветный газ с едким запахом. В атмосферном воздухе находится в небольших концентрациях. Аммиак, раствор...
	Выводы
	ДолзарблигиС
	D-138 (синдекан-1) бу синдеканлар оиласига мансуб  протеогликанларнинг  вакили  бўлиб
	ҳисобланади. В лимфоцитларнинг табақаланишининг охирги босқичларида плазматик ҳужайраларнинг мембранасида экспрессияланади. Синдекан-1 коллаген, фибронектин ва тромбоспондин рецептори каби вазифани бажариб, фибробластларнинг асосий ўсиш факторига б...
	Плазмтик ҳужайралар юмалоқ ва овал шаклда бўлиб, диаметри ўртача 15-20 мкм ни ташкил қилади. Ёруғлик микроскопида кўрганда ядроси яхши ажралиб туради ва унда бўлакчаларга ажралган гетерохромотинни кўриш мумкин ва ядрочаси нисбатан йирикроқ бўлиб тиниқ...
	CD-138 – маркёр бундан ташқари бачадоннинг эндометрий қаватида жойлашган плазматик ҳужайраларда ҳам аниқланади ва сурункали эндометритнинг махсус кўрсаткичи бўлиб хизмат қилади.
	Сурункали эндометрит - бу бачадоннинг ички қаватининг яллиғланиши ҳисобланади. Сурункали эндометрит - бу срункали узоқ вақт яллиғланиш натижасида эндометрий қаватида структур морфологик ўзгаришларга олиб келади [6]. Сурункали эндометрит махсус (специ...
	Олинган натижаларда бачадоннинг строма қаватида маркернинг экспрессияси нисбатан кўпроқ кузатилди. Олинган материалнинг деярли барчасида турли даражада экспрессия аниқланди ва уларни экспрессияланиш даражасига қараб 2% гача экспрессияланганлар сони 7...
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