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Introduction. Doxorubicin(DOX)is a chemotherapydrug that causesnephrotoxicityin rodent modelsand, to a lesserextent, in cancerpatients. Doxorubicinhydrochlorideor
doxorubicin- loadedpoly(lactide-co-glycolideacid)(Dox-PLGA)nanoparticlesat a therapeuticdosewere injectedintravenouslymaleWistarrats. PLGAis a biodegradablepolymer
usedashighlyefficientdrugdeliverysystems. However,the therapeuticeffect of Dox-PLGAisnot clearlyunderstood.
Theaim of the study. Toestimatea comparativeassessmentof the nephrotoxiceffects two formsof doxorubicin.
Materials and Methods. A study was carried out on male Wistar rats weighingabout 200-250 g (n=24). The animalswere kept in an acclimatizedroom with conventional
environmentalconditionscontrolled for temperature(20 - 23ϲC)and humidity with the useof a thermo-hygrometerand a photoperiodwith timer, respectingthe daily cycleof
rodents, i.e., 12 hours/dayand 12 hours/night. Foodand water were availablead libitum. All experimentalprocedureswere conductedin accordanceto the Directiveof the
EuropeanParliament2010/63/EU. Morphologicalassessmentof kidneyswasperformedusinglight andTEMmicroscopy.
Onthe 1st, 3rd and5th dayof the experimenta solutionof doxorubicinhydrochloride(Teva, Israel)(n = 10) or PLGA-doxorubicin(doxorubicinin the compositionparticles PLGA),
(LLC"Technologyof medicines",Russia)(n = 10) in a therapeuticdoseof 1.75 mg/kg were injectedanimalsintravenouslythree times. Theanimalswere sacrificeon the 8th and
21st daysof the experimentwith anoverdoseof 100mg/kgof Zoletil(Virbac, France). Thecontrol groupconsistedof 4 intact rats.
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LightMicroscopy. Tissuesweresectionedandfixedwith 10%formalinTissue-TekVIP5 Jr(Sakura,Japan). Embeddedin paraffinTissue-Tek¢9˿-5 (Sakura,Japan)andsectionedinto
5 ҡƳthick slicesfor histologicalexaminationMicrom GmbHHM-340 (ThermoScientific,Germany) hematoxylinand eosin (H&E)staining,the nucleuswas colored blue with
aŀȅŜǊΩǎhematoxylin,while the cytoplasmwas colored red with eosin (Biovitrum, Russia). Tissueswere sectionedat 5 m˃ and stained with periodic acid Schiff (PAS)and
hematoxylinandeosin. Onewere observedunder light microscope(Leica,Germany). Thehistologicalslidesof kidneywere evaluatedfor semiquantitativeanalysis. The ratio of all
tubulesto the numberof damaged. UltrastructuralchangeswerestudiedusingtransmissionelectronmicroscopeTEMLibra120(CarlZeiss,Germany).
Comparisonof digitaldatabetweenexperimentalgroupswasperformedusingthe Kruskal-Wallistest (ANOVA). Differenceswereconsideredstatisticallysignificantat p <0.05.

Results and discussion. When exposed to doxorubicin and PLGA-
doxorubicinin the kidneyson the 8th and21st daysof the experiment,
degenerationchangesin the proximaltubuleswith the destructionof
the brush border are revealed, in the distal tubules and collecting
ducts- protein casts,degenerationchangeson the 21st dayare more
pronounced, than 8 days. During both periods of the experiment,
PLGA-doxorubicin causesless pronounced degenerationchangesin
the epithelium than with the injection of doxorubicin, which is
confirmedby the morphometricassessment(Fig1) of the numberof
proximaltubuleswith a (Fig2). Whenexposedto doxorubicinin both
forms at both periods, the changes were unidirectional, most
pronouncedwhen exposedto doxorubicinhydrochlorideon day 21
(Fig 3 D-I). Ultrastructural examinationshowsdamageto the brush
border of the proximaltubules,deathof cellsin the distal tubulesand
collecting tubules, filling their lumens with fibrous contents and
fragmentsof deadcells(Fig3 G-I).
Degenerationchangesin the proximal nephron tubules with the
destructionof the brush border were revealedby light and electron
microscopyin the kidneyson the 8th and21st daysof the experiment
after the doxorubicinhydrochloride injectionandits nanosomalform
Dox-PLGA(Fig4).
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Figure3. Proximal(left column),distal (middle column)nephrontubulesand collectingducts (right column)in control
group(A-C)andafter doxorubicininjection (D-I). A-F- histologicalsections,H&Estaining; G-I - electronmicroscopy.

Figure1. Thepercentof proximalnephrontubuleswith disruptedbrushborder
in ratswith doxorubicinandPLGA-doxorubicininjectionon 8 and21days

Figure2. Proximaltubules of rats of control group (A), DOX8 days(B),DOX21 days(C),PLGA-doxorubicin8 days(D),
PLGA-doxorubicin21days(E). PAS- staining.

Figure4. PLGAnanoparticlessize distribution (n=886), TEM microscopy

Conclusion: It wasfound that on the 8th day,PLGA-doxorubicincauseslesspronounceddegenerativechangesin the epithelium of the proximal tubules. Useof the nanosomal
form of PLGA-doxorubicinreducesthe nephrotoxiceffectsof doxorubicin.
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