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Blast trauma is one of the most common and dangerous forms of mechanical injuries that can occur during com-
bat operations, terrorist attacks, industrial accidents or other emergencies. The kidneys, as one of the key organs of
the homeostasis system, play a crucial role in maintaining the physiological balance of the body, and their damage
can lead to serious disorders, such as acute renal failure, electrolyte imbalance and intoxication. Thus, the study of
the impact of blast trauma on the kidneys is extremely relevant, as it is aimed at improving the understanding of the
pathogenesis of injuries, developing new methods of diagnosis and treatment, as well as reducing the risk of severe
complications that threaten the lives of patients. The aim of the study was to investigate the features of the dynam-
ics of morphometric indicators of renal corpuscles of the kidney after shock wave exposure in the acute, early and
late periods in comparison with the control group. In our studies, it was found that under conditions of experimental
exposure, significant morphometric changes in the renal corpuscle and glomerulus are observed. In the acute period,
edema predominates, which leads to an increase in the diameters and area of the glomerulus. In the early period,
the condition worsens due to tissue destruction, which is expressed in a decrease in the area of the glomerulus and
an expansion of the space between the glomerulus and the capsule. In the late period, destructive processes pro-
gressed, but some indicators partially recovered, remaining higher than normal. These indicators are consistent with

morphological changes in the structure of the nephron components, which were considered in our work.
Key words: kidneys, rats, nephron, renal corpuscle, glomerulus, renal corpuscle capsule, blast wave, experiment,

trauma, morphometry.

Connection of the publication with planned re-
search works.

The study was conducted within the framework
of the scientific theme of the Department of Clinical
Anatomy, Anatomy and Operative Surgery «Study of the
Morphogenesis of Organs and Tissues in Experimental
Animals and Humans under the Influence of External
and Internal Factors in Ontogenesis», state registration
number 0124U005025.

Introduction.

Today, an extremely complex problem of post-
traumatic injuries arises after the impact of a blast wave
on the organs of the urinary system [1]. The development
of post-traumatic injuries depends on factors that have a
significant impact on the morphological features of the
kidneys and morphometric indicators of renal corpuscles
[2, 3]. Therefore, it is necessary to further study not
only the morphological features of the structure of the
rat kidneys and its changes after the impact of a blast
wave, but also to analyze morphometric studies of renal
corpuscles and trace the dynamics under conditions
of explosion-induced injury [4, 5]. Understanding the
nature of morphological changes and possible adaptive
reactions of the kidneys under the influence of a blast
wave will make it possible to solve the issue of increasing
resistance and improve measures for blast injuries of
the kidneys and improve emergency care for victims [3,
6]. The literature available to us contains experimental
studies on the effects of various substances on kidney
morphology in rats, but there is no comprehensive
study of the effects of a blast wave on the kidney
parenchyma, their nature, sequence of formation and
detailed morphometric indicators of these changes at
different times under conditions of experimental trauma
[7,8]. Therefore, given the insufficient amount of data
on the morphometric features of renal corpuscles that
arise after exposure to shock wave effects and their

comparative characteristics, this topic is relevant and
requires more in-depth study.

The aim of the study.

To investigate the features of the dynamics of
morphometric indicators of renal corpuscles of the
kidney after shock wave exposure in the acute, early and
late periods in comparison with the control group.

Object and research methods.

The object of the study—the kidneys of 100 laboratory
rats. The rats were divided into three experimental
groups, relative to the time elapsed after the explosion
— the first, seventh and fourteenth day and the control
group. First, using a general anesthetic agent, which
has an analgesic and muscle relaxant effect and is a
fluorinated liquid inhalation anesthetic (which has been
used for anesthesia in obstetrics since 1950) — halothane
— C2HBrCIF3, we prepared the rats for the impact of
the blast wave. The effect of halothane ranged from
0.025 to 0.4 MAC (MAC — minimum alveolar anesthetic
concentration — is the concentration at which 50% of
the subjects do not react to painful stimuli). The rat was
placed in a flask with halothane, after which it acted for
a minute, after which the rat was fixed and subjected
to the shock wave, which took no more than 5 minutes,
after which the rats were removed from the experiment.
The shock wave effect on the animal’s kidneys was
carried out using a figured metal structure with a clamp
according to the patented method (pat. 146858 Ukraine,
MPK G09B23/28) (fig. 1A). The experimental study was
conducted in compliance with the requirements of
humane treatment of experimental animals regulated
by the Law of Ukraine “On the Protection of Animals
from Cruelty” (No. 3447 — IV of 21.02.2006) and
compliance with the “General Ethical Principles of
Animal Experiments”, approved by the First National
Congress on Bioethics (Kyiv, 2001), in accordance with
the provisions of the “European Convention for the
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Protection of Vertebrate Animals
Used for Experimental and Other
Scientific Purposes” (Strasbourg, |
1987) [9]. Photo-optical |
examination of micropreparations
was carried out under a “Leica
DM 1000 LED” microscope.
The obtained digital data were
processed using non-parametric
methods (Kruskal-wallis criterion
and Mann-whitnew test) [10].
When studying the kidneys,
the following  morphometric
measurements were performed:
diameter of renal corpuscles,
diameter of vascular glomeruli
(arithmetic mean of two
mutually  perpendicular lines
passing through the center of
the vascular glomerulus), area of
renal corpuscles, area of vascular
glomeruli, area of cavities (fig.
1B). During the work, due to the
impact of the blast wave, not
a single experimental animal
died. After that, the rats were
operated on on the first, seventh
and fourteenth day after leaving
the experiment. Under general
anesthesia (intraperitoneal
administration of sodium
thiopental — 5 mg/kg of body
weight, a median laparotomy was
performed and material from one
kidney was taken).

Variational statistical
processing of the study results
was performed using the program
«STATISTICA  10»  Enterprise
Portable (2011, ENG) with the
determination of the main
variational  indicators:  mean
value (M), standard error (m)
and standard deviation (o).
The reliability of the obtained
results was determined using
the Student’s test. The odds ratio
(OR), standard error and 95%
confidence interval (Cl) were
calculated using the MedCalc
calculator.

Research results and their
discussion.

As a result of the study on
the first day in experimental rats,
we observed the appearance
of renal corpuscles with a more
pronouncedly expanded vascular glomerulus, which
occupies a larger plane relative to the capsule (fig. 2).
On the seventh day of the experiment, we observed a
characteristic histological feature in the components
of the renal corpuscle — fragmentation of the vascular
glomerulus loops (fig. 3 A, B).

On the fourteenth day after the impact of the
blast wave, deformed renal corpuscles were observed,

Figure 1 — A — Device for fixing and studying the effect of the explosion shock wave on the kidneys after the
impact of the shock wave; B — An indicative scheme for measuring morphometric indicators of rat kidneys,
where blue color is the border of the vascular glomerulus, red color is the border of the Shumlyansky-Bowman
capsule and green color is the border of the cavities.

Figure 2 — Histological frontal section of the kidney of a sexually mature rat on the first day after
exposure. Staining with hematoxylin and eosin. Magnification: okhx10; obhx40. Designation:

arrow - renal corpuscle.

Figure 3 — Microscopic structure of renal corpuscles on the seventh day of the experiment.
Hematoxylin-eosin staining. Magnification: A —okhx10; obhx40; B — okhx4; obhx10.
Designations: arrow — fragmentation of the loops of the capillary glomeruli of the renal

corpuscles.
in which the glomerular capsule is not completely
separated and a special feature is the fusion of the
corpuscles with the surrounding substance, i.e., the
complete absence of the boundary between the capsule
and the cells of the capillary glomerulus, flattening
of individual loops of the capillary glomerulus (fig.
4) was observed. All these histological changes had
manifestations and consequences in relation to the
morphometric indicators, the dynamics of which we
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Figure 4 — Microscopic structure of the rat kidney on the fourteenth day after exposure to a blast
wave. Staining with hematoxylin and eosin. Magnification: okh x4; obhx40. Designation: arrow —
renal corpuscles in a pathological state (complete absence of the boundary between the capsule
and the cells of the capillary glomerulus).

Table — Dynamics of morphometric indicators of rat renal corpuscles
after shock wave exposure (N=25)

compared to the control (from
3959.2 um?to 5423.7 um?), which
confirms glomerular hypertrophy.
At the same time, the area of the
cavity between the glomerulus
and the capsule decreased by
2.29 times (by 56%) compared
to the control (from 817.3 um?
to 356.8 um?), which indicates
a narrowing of the space due to
edema. On the seventh day of the
experiment, a deterioration in the
condition of the renal corpuscle
and glomerulus was detected
compared to the first day after
the experiment (table).

The diameter of the renal
corpuscle remained increased
by 5% compared to the control
(from 78.0 um to 82.0 um),
but compared to the first day it

traced. Thus, the morphometric indicators of the kidneys
and nephron structures of the control and experimental
groups have characteristic differences.

As aresult of the analysis of morphometricindicators,
it was found that in the acute period there is a significant
increase in the diameters of the renal corpuscle and
glomerulus. Thus, the diameter of the renal corpuscle
increased by 10% compared to the control (from 78.0
um to 85.8 um), and the diameter of the glomerulus —
by 17% (from 71.0 um to 83.1 um). This indicates the
development of edema, as a result of the reaction of the
microscopic structure of the kidneys to blast injury, and
the glomerular area increased by 1.37 times (by 37%)

0,

Indicator Control Acute period | Early period | Late period Value decreased by 4'44’ _(from 85.8
(M+SD) (1 day) (7 days) (14 days) |p (p-value) Mm to 82.0 um). Similar C.hanges

Diameter of renal were observed for the diameter
corpuscle, um 78,0+2,0 85,8£2,2 82,021 80,0£2,0 0,003 | of the glomerulus: it increased by

. ()

Diameter of 71,041,5 83,1+1,7 78,5+1,6 74,6+1,5 0001 | 10.6% compared to the control
glomerulus, pm (from 71.0 um to 78.5 um),
Areaofrenal | 00 o160 o[ 5780,54165,0 | 5281,04157,5 | 5026,54152,0| 0,002 | Put compared to the first day it
corpuscle, um decreased by 5.5% (from 83.1 um
Area of . 13959,24120,0 | 5423,7+156,0 | 4839,8+80,0 | 4370,5:95,0 | 0,001 | t078:5Hm). Itis worth noting that
glomerulus, pm the glomerular area decreased by
Area of cavity, 817,3:50,0 | 356,8+450 | 441,2¢650 | 656,0¢60,0 | 0,005 | 1.22 times (by 18%) compared to
Hm the first day (from 5423.7 um?

to 4839.8 um?), but remained
increased by 22% compared to the control (from 3959.2
um? to 4839.8 um?). At the same time, the cavity area
increased 1.24 times (by 24%) compared to the first day
(from 356.8 um?to 441.2 um?), but remained reduced by
46% compared to the control (from 817.3 um? to 441.2
um?), which indicated the progression of destructive
processes at the microscopic level of renal corpuscles.
On the fourteenth day of the experiment, we found that
destructive processes progressed, but some indicators
partially recovered compared to the seventh day (fig. 5
A, B).
The diameter of the renal corpuscle remained
increased by 2.6% compared

with the control (from 78.0 um
to 80.0 um), but compared with

the first day it decreased by 6.8%

(from 85.8 um to 80.0 um), and
compared with the seventh day —
by 2.4% (from 82.0 umto 80.0 um).

Similar changes were observed

100 | 7000 +
90 1 6000
80 1

| 5000
70 |
60 i 4000
50 1 3000 -+
40 ; 2000
ol 1000
20 I
0 - L - = . Control
Control 1day 7days 14 days
B Diameter of renal corpuscle, pm
B Diameter of glomerulus, pm

1 day
M Area of renal corpuscle, pm?
o Area of glomerulus, pm?

¥ Area of cavity, um?

for the glomerular diameter: it
increased by 5.1% compared
to the control (from 71.0 um to
74.6 um), but compared to the
first day it decreased by 10.2%
(from 83.1 um to 74.6 um), and
compared to the seventh day — by

14 days

7 days

Figure 5 — Dynamics of morphometric indicators of renal corpuscles of rat kidneys on the first,
seventh, fourteenth day of the experiment compared with the control group (um).

Note: p<0.05.

5% (from 78.5 um to 74.6 um).
The glomerular area decreased
by 1.24 times (by 19%) compared
to the first day (from 5423.7
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um? to 4370.5 um?), but remained increased by 10.4%
compared to the control (from 3959.2 um? to 4370.5
um?2). At the same time, the cavity area increased 1.48
times (by 48%) compared to the first day (from 356.8
um? to 656.0 um?), but remained reduced by 19.7%
compared to the control (from 817.3 pm? to 656.0 pm?).
This indicates a partial restoration of the structure, but
the preservation of pathological changes.

Conclusions.

Thus, the conditions of the simulated shock wave
explosion in the three experimental groups were
reflected in the morphometric indicators of the renal
corpuscles of the rats’ kidneys in the experiment. The
morphometric data of the renal corpuscles at different
stages of the experimental impact had significant
featuresin relation to the term of impact. We established
that on the first, seventh and fourteenth days, changes
in the morphometric indicators of the renal corpuscle
occur, which reflect the pathological processes caused
by the impact of the blast wave. At the histological level
in the constituent structures of the nephron, especially
in the glomerulus and capsule, these changes were
characterized by violations of the boundary between the
capillaries and the wall of the renal corpuscle capsule,
expansion of the glomerulus capillaries on the first day

DOI 10.29254/2077-4214-2025-1-176-436-443
YOK 612.46:616-001.31-007.23-092.9:534.222.2
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and its specific fragmentation — on the seventh day
and dystrophic changes in the deformation of the renal
corpuscles in the late period under the experimental
conditions.

These processes are reflected in the morphometric
changes that occur at the nephron level under
experimental conditions. Our studies have shown that
under experimental conditions, significant morphometric
changes are observed in the renal corpuscle and
glomerulus. In the acute period, edema predominates,
which leads to an increase in the diameters and area
of the glomerulus. In the early period, the condition
worsens due to tissue destruction, which is expressedina
decrease in the area of the glomerulus and an expansion
of the space between the glomerulus and the capsule.
In the late period, destructive processes progressed, but
some indicators partially recovered, remaining higher
than normal. These indicators are consistent with the
morphological changes in the structure of the nephron
components that were considered in our work.

Prospects for further research.

In the future, it is planned to conduct a comparative
analysis of all changes that are characteristic of blast-
induced injury to the renal parenchyma.

ANHAMIKA MOP®OMETPUYHUX NOKA3SHUKIB HUPKU LLLYPA NICNA
BUBYXOBOIHAYKOBAHOI EKCMEPUMEHTA/IbHOI TPABMU

OHinpoBCcbKUit AeprKaBHUI MeanYHMIA yHiBepcuTteT (m. [Hinpo, YKpaiHa)
kosha.v@ukr.net

Bubyxosa mpaema — 00Ha 3 HalinowupeHiwux i HaliHe6e3rneyHiuwux (popmM MexXaHIYHUX YWKOOMEHb, fAKi
MOXCymb 8UHUKHYmMU nid Yac 6oliosux 0ill, mepopucmu4HUX aKmis, NpomMucsa08ux asapili Yyu iHwux Hao3eu4yaliHUx
cumyayili. HupKu, K 00UH 3 K/1l040B8UX OP2aHi8 cucmemu 20Meocmasy, 8idieparome 8UpPIUWIAAbHY POAb y MIOMpPUMUi
izionoziuHo20 6aaaHCY 0p2aHizmy, aiX MOWKOOHEeHHA MOXe npu3secmu 00 ceplio3HUX NOpyueHb, MAKUX AK 20cmpa
HupKosa HedocmamHicme, enekmpoaimHuli ducbasnaHc ma iHMOKCUKayia. TakumM YUHOM, OOCAiOH(eHHSA 8riausy
8UbYyx0801 MpasmMu Ha HUPKU € HAO38UYAUHO AKMYQAsaAbHUM, OCKifAbKU CIPAMOBAHe HA 1o2aubneHHs pOo3yMiHHA
namozeHe3y nowkKoodmeHb, po3pobKy Hosux Memodie 0ia2zHOCMUKU Ma AiKY8AHHA, G MAKOXC 3HUXEHHSA PU3UKY
PO3BUMKY MAXKUX YCKAAOHEHb, WO 3A2POXHCYIOMb HUmmio nayieHmis. Memoto 00ocnioreHHA 6ya0 8U3HAYEHHSA
ocobnusocmeli OUHAMIKU MOPhoMeMpPUYHUX MOKA3HUKI8 HUPKOBO20 MinNbUsa HUPKU ricas enaugy yoapHoi xeusni
8 20CMpPoMy, PAHHBEOMY Ma Mi3H6OMY nepiodax rMopieHAHO 3 KOHMPOALHOK 2pyrok. Y Hawux 00CNiOHEeHHAX
8CMAHOB/EHO, W0 30 YMO8 eKCrepumeHmasnbHo20 8raugy Crnocmepieatomsca 3HAYHi MOpHOoMempPUYHi 3MiHU
HUPKOB020 Minbua ma Knayboukie. ¥ 2ocmpomy nepiodi nepesamcae HAbpsAK, wjo npu3eooums 00 36inbUEeHHS
diamempis i naow,i KnybouKie. Y paHHbOMY nepiodi cmaH no2ipuwyemscs 30 PaxyHOK 0ecmpyKuii mKaHUH, W0
BUPAHAEMbCA 8 3MEHWEeHHI Maowi Kaybovka i po3WupeHHi npocmopy mixc Kaybo4ykom i Karcynor. Y nisHeomy
nepiodi decmpyKmuseHi npouyecu npozpecysanu, asae 0esKi MOKA3HUKU YACMKOB0 8iOHO06/1t080UCH, 30AUWAHYUCS
BUWUMU 30 HOpMy. Lli MOKA3HUKU y3200XCyHOmMbCA 3 MOPEO02IYHUMU 3MIHAMU 8 CMPYKMypi KOMMOHeHMIis
HegppoHa, AKi 6ynu po3zaaHymi 8 Hawili pobomi.

Knrouoei cnosa: HUpKU, wypu, HegpoH, HUPKose minbue, CyOUHUl Kaybo4vyoK, KAncysnd HUPKOB8020 Minbus,
8UbYX08a X8UJIS, eKCriepuMeHm, mpasma, Mopgpomempis.

38’a30K ny6niKauii 3 n1aHOBUMM HayKOBO-JocCAiA-
HUMU poboTamu.

LocnigKeHHA NPOBOANNOCA B paMKax HAyKOBOi TeMM
Kabenpw KniHiYHOI aHaTOMii, aHaTOMIi Ta onepaTUBHOI
xipyprii «JocniarkeHHa mopdoreHesy opraHiB i TKAHUH
Yy eKcnepumMeHTanbHUX TBAPWH i NIIOAMHK Nif, BNAMBOM
30BHILWLHIX i BHYTPiWHiX paKTOpiB B OHTOreHesi», Homep
OeprKaBHOI peecTpauii 0124U005025.

Bcryn.

Ha cborofHi, BUHMKAE HaA3BUYAMHO CKNagHA Mpo-
671eMa NoCTTPaBMaTUUYHMX YIWKOAKEHb MiCNA BNMBY BU-
6yx0BOi XBUAI Ha opraHu cevoBoi cuctemu [1]. PO3BUTOK
NOCTTPaBMAaTUUYHUX YLLKOAMKEHb 3aNeXUTb Bif, GaKTOpiIB,
AKi MaloTb CyTTEBUI BNIMB Ha MopdonoriyHi ocobamsoc-
Ti HAPOK Ta MOPPO METPUYHI NOKA3HUKM HUPKOBUX Ti-
neupb [2, 3]. Tomy NOTPiOHO NoAanblue BUBYEHHSA HE Tiflb-
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KM MmopdonoriyHoi 0cobamBocCTi byA0BM HUPOK LLypiB Ta
il 3MiHM nicnsa BnauBy BUMBYXOBOT XBWAI, a | NpoaHanisy-
BaTU MopbOMETPUYHI SOCNiAXKEHHA HUPKOBUX TiNeupb Ta
NpoCcAiAUTN AMHAMIKY B yMOBax BMOYXOBOIHAYyKOBAHOI
Tpaemu [4, 5]. Po3ymiHHA xapaKTepy Mopdo/oriyHmx
3MiH Ta MOM/IMBMX aganTauiHUX peakuih HUPOK npu
BM/IMBax BUOYXOBOI XBW/i JaCTb MOXAMBICTb BUpIiLLYBa-
TW NUTAHHA NiABULLEHHA PE3UCTEHTHOCTI Ta 3MOry BAO-
CKOHaANNTK 3axo4M Mpu BUMOYXOBWMX TPaBMax HUPOK Ta
NoAINWKTU HEBIAKNAAHY AONOMOry NoCTpaxKaanum [6,
3]. B mocTynHili Ham niTepaTypi € eKkcnepMmeHTanbHi 4o-
CNiAYKEeHHA N0 BMJIMBY Pi3HUX PEYOBUMH HAa MOPGONOTito
HUPOK Y LLYPiB, a/le HEMAE KOMM/IEKCHOTO BUBYEHHA Ha-
cniakis BMHYX0BOT XBUAI Ha NAapeHXiMmy HUPOK, iX xapaK-
Tep, nocnigoBHicTb GOpMyBaHHSA Ta AeTanbHi Mopdome-
TPUYHI NOKA3HUKM LMX 3MiH Y Pi3HIi TEPMiIHM B yMmOBax
eKkcnepumeHTanbHoi Tpasmu [7, 8]. OTKe, BpaxoBytoUM
HeL0CTaTHIO KiNbKICTb AaHUX NPOo MopdOMETPUYHI 0CO-
61MBOCTI HUPKOBUX TiNeLb, IKi BUHMKaKOTb NicnA BNMBY
YAAPHO — XBMNbOBOTO BMNJ/IMBY Ta iIX MOPIBHANbHY XapakK-
TEPUCTUKY, LA TeMa € aKTyasibHO Ta notpebye 6inbw
TMMOOKOro BUBYEHHS.

Merta gocnigeHHs.

Jocniantn ocobamsocTi guHamikn mopdomeTpuy-
HUX MOKA3HMKIB HUPKOBWX TiieLb HUPKKU Nicna BNAUBY
YyAAPHOI XBUAi y FTOCTPWUIA, paHHIN Ta Ni3HilM nepioan y
3piBHAHHI 3 KOHTPO/IbHOIO FPYMOto.

O6’eKT i meTOAMU AOCNIAXKEHHA.

O6’eKkT gocnigrKeHHs — HUpKKM 100 nabopaTopHUxX
wypis. Lypu 6ynn posnogineHi Ha Tpu eKcnepumeH-
TaNbHi rpynu, BiAHOCHO Yacy, AKMN NPOMLIOB MicNA BU-
b6yxy — neplwa, cboMa Ta YOTUpPHaAUATa f06a Ta KOH-
TponbHy rpyny. CnoyaTKy, 33 AONOMOroto 3acoby ana
3arafibHOI aHecTesii, AKUIA YMHUTb aHanbresytouy i mio-
penakcytouy Aito i € PTOPOBaAHMUM HKUAKUM iHFANALIMHUM
QHeCTeTUKOM (AKMIM BUKOPUCTOBYETLCA A1 aHecTesii B
akylwepcTsi 3 1950 poKy) —ranotaH — C2HBrCIF3, mu nia-
roToBYyBaNM LLypiB A0 BNAMBY BMOYX0BOi xBWUAi. Bnavs
ranotaHy Konmeasca B mexkax 0,025-0,4 MAK (MAK — mi-
HiMa/NbHa a/IbBEONIAPHA aHECTETUYHA KOHLEHTPALLA — Le
KOHLEHTpauia, npu akuit 50% obCcTexKeHMX He pearytoTb
Ha 6ontodi nogpasHukK). LLlypa nomiwianu y Konby i3 ra-
NI0TAHOM, MNiCAA AKOrO 3a XBW/IMHY BiH AiAB, Nicna 4oro
wypa ¢ikcyBanu i npU3BOAMAM BNIUB yAAPHOI XBUAI, WO
3ailiMano He binble 5 XBUAKH, Nicaa Yoro, LypisB BUBOAU-
/I 3 eKCnepumeHTy. Bnane yaapHoi XBUAI Ha HUPKK TBa-
PUHM NPOBOAMIM 32 AOMOMOrOHO
birypHOi MeTaneBOi KOHCTpyKL;i
3 33aTUCKOM MO 3anaTeHTOBaHOI
meTtoamui (nat. 146858 YkpaiHa,
MMK G09B23/28) (puc. 1A). Ekc-
nepMmeHTanbHe  [OCAIAMKEHHA
6yn0 NpoBeAeHo 3 AOTPUMAHHAM
BMMOI TYMaHHOIO CTaBAEHHA [0
nifa0CcNigHUX TBAPUH, pernameH-
TOBaHMX 3aKoHOM YKpaiHm «lpo
33aXUCT TBapWH Big, *KOPCTOKOrO
nosoaxeHHsa» (Ne 3447 — |V Big
21.02.2006p.) Ta AOTPMMYBaHHA
«3arasbHUX eTUYHUX NpPUHUMUNIB
€KCNepPUMEHTIB Hag, TBAPMHaAMN»,
AKi 3aTBepaxkeHi | HauioHanb-
HUM KOHrpecom 3 6ioeTnku (Kuis,
2001p.), 3rigHO 3 MNOJIOXKEHHAM
«EBpPONEeNCbKoi KOHBEHLi i3 3axK-

CTy XpebeTHUX TBapUuH, AKI BUKOPUCTOBYIOTbCA B eKcre-
PUMEHTANbHUX Ta IHWKWX HayKoBMX Linax» (CTpacbypr,
1987) [9]. CBiThoONTMYHE AOCNiAMEHHA MiKponpenapa-
TiB NpoBoAUAM Mg mikpockonom « Leica DM 1000 LED».
OTpumaHi umodposi AaHi 06pobaann 3 BUKOPUCTAHHAM
HenapameTpuyHux metoais (KpuTepint Kruskal-wallis
i TectT Mann-whitnew) [10]. Mpu JocnigxeHHi HUPOK
NPOBOAM/IM HACTYMHI MOPPOMETPUYHI BUMIpHOBAHHA:
AiaMeTp HUPKOBUX TiNelb, AiaMeTp CyAUHHUX Knybou-
KiB (cepefHe apupmeTMyHe 3HAYEHHs ABOX B33AEMHO
nepneHAMKYAAPHUX NiHIR, AKI NpoXoaATb Yepes LEeHTp
CYAMHHOrO KNybOouKy), NaoLwa HUPKOBMUX Tifelb, NioLa
CyauMHHUX Knyboukis, nsiowa noposkHuH (puc. 1B). 3a
yac npoBeAeHHA poboTU BHACNiLOK BNAMBY BMOYXOBOI
XBWAi, Hi O4Ha eKCnepuMeHTa/lbHa TBApMHA He BMep-
na. MNicna yoro wypis onepyBann Ha nepuly, Cbomy Ta
YOTUPHAZUATY Ao6Y Micna BUXOAY 3 eKcnepumeHnTy. Mig
3arasibHMM 3HebONeHHAM (BHYTPILUHbOMNEPUTOHAbHE
BBeAEeHHA TioNeHTany HaTpito — 5 Mr/Kr macu Tina, npo-
BOAMNACA cepefnHHY nanapoTomito Ta 3abip maTtepiany
OfHI€l HAPKM).

BapiauiliHO-cTaTUCTMYHE 06pOo6/aEHHA pe3ynbTaTiB
JocnigxKeHHa 6yno0 BMKOHaHe 3a AONOMOrol nporpa-
mun «STATISTICA 10» Enterprise Portable (2011, ENG) 3
BM3HAYEHHAM OCHOBHMWX BapiauiiHMX MOKa3HUKIB: ce-
peaHs BennymHa (M), cepeaHs noxmbka (m) Ta cepeaHe
KBagpaTuyHe BigxuneHHs (o). JOCTOBipHiCTb OTpuMa-
HUX Pe3ynbTaTiB BM3HAYa/NM 3a AOMOMOIOK KpUTepito
CTblogeHTa. BigHoweHHA waHcis (BLU), ctaHgapTHY no-
XMBKy Ta 95% posipunit iHTepsan ([l) pospaxosysanu 3a
Jonomoroto Kanbkynatopa MedCalc.

Pe3ynbTatv AocCnigMKeHHA Ta ix 06roBopeHHs.

Y pesynbTaTi 4OCNiAKEHHA Ha nepluy Aoby y ekcne-
PUMEHTANbHUX LYPiB MU CNOCTepiraan noasy HUPKO-
BUMX Tisleub 3 Bifibll BUPAXKEHO PO3LUMPEHUM CYAUHHUM
KNybOYKOM, AKMI 3aiMae 6inblWw NAOWMHY BiAHOCHO
Kancynu (pmc. 2). Ha cbomy 406y eKCnepumeHTy MU crno-
CTepirain XapakTepHy TFiCTONOFIYHY pUCY Y CKAAZOBUX
HUPKOBOTO TiNbLA — dparmMeHTaLliE NeTeb CYyAUHHOTO
Knybouka (puc. 3 A, b).

Ha uoTtupHaguaty goby nicna snamey BMOYXOBOI
XBWAi cnocTepirann gedopmoBaHi HUPKOBI TinbuA, B
AKUX He BiJOKPEMOETLCA 30BCIM Kancyna Kaybouka Ta
0COb6NMBOIO 03HAKOO € 3UTTA TiNleUb 3 HABKOAMLWHbLOI
po3TaloBaHOi pe4yoBMHO, TOBTO cnocTepirasn 30BcCiM
BiACYTHICTb MEXi MiX Kancynor Ta KAITMHaMM Kani-

PucyHok 1 — A — lMpuctpiit gna ¢ikcauii Ta gocnigykeHHs Ajii Ha HUPKK yaapHOI XBUAi BUBYXY
nicna BNAnBY yaapHoi xBuni; b — MokasoBa cxema BUMiptoBaHHA MOPPOMETPUYHUX NOKA3HUKIB
HUPOK LLypiB, Ae 6N1aKUTHUIT KONip — MeXKa CyAUHHOro KNy6oUuKa, Y4epBOHUIA KONip — MexKi Kancy-

nu WymnsaHcbKoro-boymaHa Ta. 3es1eHnit Konip — meKi NOPOXKHUH.
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NAPHOTO KNybouKa, CN/OWEHHSA
OKpeMux neTenb KanifapHOro
Knybouka (puc. 4). Bci ui rictono-
riYHi 3MiHW Manun NpPoABi i Hacig-
KW BiJHOCHO MOPGHO METPUYHMUX
NOKA3HUKIB, ANMHAMIKY AKUX MU
npocnignan. Tak moppomeTpuy-
Hi MOKa3HWKM HUPOK Ta CTPYKTYp
HeppOHY KOHTPO/IbHOI Ta eKcrne-
PUMEHTANIbHUX TPYM MaloTb Xa-
paKTepHi BiAMIHHOCTI.

Y pesynbTati aHanisy mopdo-
METPUYHUX MOKA3HUKIB Byno Bu-
AB/NIEHO, WO B roCTpomy nepioai
CNoCTepiraeTbCcA 3HayHe 36inb-
LEeHHA AiameTpiB HUPKOBOrO Tina
Ta KnybouKka. TaK, AiameTp Hup-
KoBoro Tina 36inbwuecs Ha 10%
NnopiBHAHO 3 KoHTponem (3 78,0
MKM po 85,8 MKm), a giameTtp
Knybouka — Ha 17% (3 71,0 mKkm
80 83,1 MKm). Lle cBiguntb npo
PO3BUTOK HabpAKy, BHacnigoK
peakKuii MmikpockoniyHoi 6ya0BuM
HUPKOBUX Ha BMOyXxoBY TpaBmy, a
naowa Kaybouka 36inblyBanach
y 1,37 pa3u (Ha 37%) nopiBHAHO
3 KoHTposiem (3 3959,2 mkm? g0
5423,7 MKM?), WO NiaTBEPANKYE
rineptpodito  Knybouka. OaHo-
YaCHO N/OWLA MOPOXKHUHU MiXK
KNybOUYKOM i Kancynow 3meH-
wyBanacba y 2,29 pasu (Ha 56%)
NopiBHAHO 3 KOHTposiem (3 817,3
MKM? 10 356,8 MKM?), LLLO BKa3ye
Ha 3BY)XEHHA MPOCTOPY 3aBAAKMU
Habpaky. Ha cbomy goby ekcne-
pUMEHTy 6yno BMABAEHO MoOrip-
LWEeHHA CTaHy HMPKOBOTO Tifla Ta
KNyboyKa MOpPIBHAHO 3 MepLLo
foboto  nicna  eKcnepumeHTy
(rabn.).

[iameTp HUWpKOBOro Tina 3a-
NvwaBsca 36inblieHMM Ha 5% no-
PiBHAHO 3 KOHTpOsieMm (3 78,0 MKM
80 82,0 MKMm), ane MopiBHAHO 3
nepwoto A060w BiH 3MeHLWMWB-
ca Ha 4,4% (3 85,8 mkm ao 82,0
MKM). AHasioriyHi 3miHM crocTe-
piranuca ana aiametpa Kaybouka:
BiH 36inblwmBca Ha 10,6% nopis-
HAHO 3 KOHTposnem (3 71,0 MKm
00 78,5 MKM), ane MOpPiBHAHO 3
nepwot [o060 3MEHLIMBCA Ha
5,5% (3 83,1 mKm a0 78,5 MKMm).
Bapto BiA3HAuMTKH, WO naowa
Knyboyka 3meHwyBanacb y 1,22
pasu (Ha 18%) nopisHAHO 3 nepwoto aoboto (3 5423,7
MKM? 0 4839,8 MKM?2), ane 3anuwmnach 36ibLIEHO0
Ha 22% nOpIiBHAHO 3 KOoHTponem (3 3959,2 Mkm? Oo
4839,8 MKM?). OHOYACHO M0 NOPOXKHUHM 36inbLIN-
nacay 1,24 pasu (Ha 24%) nopiBHAHO 3 nepLuoto goboto
(3 356,8 mkm? 10 441,2 MKMm?), ane 3anuwanaca 3ameH-
LWeHo Ha 46% MopiBHAHO 3 KOHTposem (3 817,3 mMKkm?
00 441,2 MKMm?), WO CBigYMA0 NPO NPOrpecyBaHHaA ae-

PUCYHOK 2 — FicTonoriuHunii GpoHTaNnbHUIA 3pi3 HUPKM CTAaTEBO3PINOrO Lypa Ha nepLuy o6y
nicns snamey. 3a6apBNeHHA reMaTOKCU/IMH — €03UH. 36inblueHHA: oK X10; 06 x40. Mo3HaYeHHA:

CTpiNKa — HUPKOBe TiNbLe.

PucyHok 3 — MikpockoniyHa 6y0Ba HUPKOBUX TifieLb Ha cbomMy A06Y eKcnepumeHTy. 3abaps-
NEeHHA reMaToOKCUINH — e03MH. 36inblieHHA: A — oK x10; 06 x40; b — oK x4; 06 x10. Mo3HayeHHA:
cTpinka — pparmeHTaLis neTenb KaninApHUX KNy6OUKiB HUPKOBUX Tineub.

PucyHok 4 — MikpockoniuyHa 6ya0Ba HUPKM Lypa Ha YOTMPHAAUATY A06Y nicaa Bnausy BUGY-
XOBOi XBUAi. 3a6apBNEHHA reMaTOKCUINH — €03UH. 36inblueHHsA: oK x4; 06 x40. Mo3HauyeHHsA:
CTpiNKa — HUPKOBI TiNbLA Y NATONOrYHOMY CTaHi (30BCiM BiACYTHICTb MeXKi MixXK Kancynoto Ta

KNITMHaMK KaninapHoro Kny6ouka).
CTPYKTUBHMX NPOLLECIB HA MIKPOCKOMIYHOMY PiBHI HUP-
KOBMX Tislelb. Ha YoTUpHaauATy o6y eKcnepumeHTy Mmu
BCTaHOBW/IW, LLLO AECTPYKTMBHI NpoLecH nporpecysany,
ane feAKi NOKasHWKM YaCTKOBO BiAHOBUANCA MOPIBHAHO

3 cbomoto aoboto (puc. 5 A, B).
[LiameTp HWMpKOBOro TiNa 3anuwwaBcsA 36ifbLeHUM
Ha 2,6% nopiBHAHO 3 KOHTpoaem (3 78,0 mkm ao 80,0
MKM), a/1e NOPIBHAHO 3 NepLIoto L0600 BiH 3MEHLINBCS
Ha 6,8% (3 85,8 MKm 40 80,0 MKM), @ NOPIBHAHO 3 CbO-
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100 2000 BUCHOBKM.
90 000 Taknm yMHOM, ymosu 3mope-
a | NbOBaHOTO BUBYXY yAapHOI XBUA
o | 5000 Yy TPbOX  eKCMepUMeHTabHIX
o | g rpynax Manu BigobpaxeHHA Ha
MOPPOMETPUYHUX  MOKa3HMKaX
= 1 3000 HUPKOBUX TifeLb HUPOK LLYpIB B
0 2000 ekcnepumenTi. MopdomeTpryHi
3 1000 1 AaHi HUPKOBMX TiNelb Ha Pi3HMX
20 - » eTanax eKcreprMeHTaIbHOTo
10 0 = - -— -~ | BNAMBY Masn cyTTeBi ocobimsoc-
0- neoposh 1gofa 746 1346 Ti BiAHOCHO TepMiHy BRAMBY. My

Koutpons

1 poba 7 i 14 pi6
u [liameTp HUPKOBOTO Tina, MKM

® [liameTp wayBouna, MKm

PUCYHOK 5 — iIMHamika MoOppOMETPUUHUX NOKA3HUKIB HUPKOBUX TizleLib HUPOK LypiB Ha nepLuy,
CbOMY, YHOTUPHAALATY A06Y eKCNEPUMEHTY Y NOPIBHAHHI 3 KOHTPOJIbHOIO rPynoto (MKM).

Mpumitka: p<0,05.

Tabnuua — AuHamika Mop$HOMeTPUUHUX NOKA3HUKIB HUPKOBUX
Tineub wypa nicna aii yagapHoi xauni (N=25)

= [nowa HupKosoro Tina, mrmd

m Nnowa kyBouka, mim?

® NN0Wa NOPoHHMHM, MKmE

BCTQHOBW/M, IO B NepLly, CbOMy
Ta YoTMpHaauaty aoby Binbysa-
IOTbCA 3MiHU  MOPGOMETPUUHMX
NOKa3HMKIB HUPKOBOTO TiNbLA, AKi
Bigob6paXKatoTb NaToNorivHi npo-
Lecu, WO CrNpUYUHEHI BNIVBOM
BMbByxoBoi xBui. Ha rictonoriyHo-
MY PiBHi B CK/Ia0BUX CTPYKTypax
HedpoHY, 0c06/1MBO Y CyaUHHOMY

KNYyBOUKY Ta Kancyni, Ui 3miHu xa-

KoHTponb [[ocTpuii nepiog|PaHHi nepioa| MisHii nepiog |3HayeHHA
MoKasHMK (M5D) (1 2062) (7 no6a) (14 n063) |p (p-value)| PAKTEPM3YBANUCH MOPYLIEHHAMM
iameTp HupKo- MEXM MiXK Kanifnapamum Ta CTiHKO
soroﬂnpa MzM 78,0£2,0 85,8+2,2 82,0+2,1 80,0£2,0 0,003 | Kancynu HUPKOBOrO TinbLA, PO3-
; LWMPEHHAM Kaninapis CYAUHHOTO
iameTp Knyb6ou-

6nmBa Moro ¢parmeHTauii — Ha
r”;g:*: e 0" |4776,5£150,0| 5780,5¢165,0 | 5281,0+157,5 | 5026,5£152,0 | 0,002 | cpomy 406y Ta AMCTPOIUHI 3MiHM
y aebopmauiii HUPKOBUX Tineup y
Eﬂfﬂ'fa KNYBOUK3| 3956 24120,0| 5423,7+156,0 | 4839,8+80,0 | 4370,5:95,0 | 0,001 | pisnin Nepios B YMOBaX eKcriepy-

MnoLa NopoXKHM- MEHTY.
HIt, MKM2 817,3+50,0 356,8+45,0 441,2+65,0 656,0+60,0 0,005 Bif06pasKeHHAM LyIX NPOLEeCis

Mmoo aoboto — Ha 2,4% (3 82,0 mkm g0 80,0 MKM). AHa-
NOriyHi 3MiHK cnocTepiranncsa gns giameTtpa Knybouka:
BiH 36inblMBCA Ha 5,1% NopiBHAHO 3 KOHTposiem (3 71,0
MKM A0 74,6 MKM), afie nopiBHAHO 3 neplot aoboto
3meHwwuBcA Ha 10,2% (3 83,1 mkm o 74,6 MKm), a no-
PiBHAHO 3 cbOoMOtO f060t0 — Ha 5% (3 78,5 MKM f0 74,6
MKM). Mnowa Knybouyka 3ameHwwunaca y 1,24 pasu (Ha
19%) nopisHAHO 3 nepwoto Aoboto (3 5423,7 MKkm? a0
4370,5 mkm?), ane 3anuwanaca 36inbweHoo Ha 10,4%
MopiBHAHO 3 KOHTponem (3 3959,2 mkm? mo 4370,5
MKM?). OfiHOYacHO M/OLWA MOPOMHWUHKU 36inblumMnaca
y 1,48 pa3u (Ha 48%) nopiBHAHO 3 nepLot aoboto (3
356,8 MKM? 10 656,0 MKM?2), ane 3anuLlanaca 3meHLue-
Hoto Ha 19,7% nopiBHAHO 3 KOHTposem (3 817,3 MKm?
00 656,0 MKm?). Lle cBiguMTb NPO YacTKOBE BiAHOBAEHHS
CTPYKTYpPM, ane 36epeskeHHs NaToNoriYyHNX 3MmiH.

€ MOpPOMETPUYHI 3MiHK, AKI BiA-

6yBatoTbCA Ha piBHI HEGPOHY B yMOBax eKCnepumeHTy. Y
HalWX JOCAiaKeHHAX Byno BCTAHOBEHO, WO B YMOBaX
€KCMepUMEHTA/IbHOTO BMJIMBY CMOCTEpiraloTbCcA CyTTe-
Bi MOPPOMETPUYHI 3MIHM HMPKOBOIO TiNla Ta Kaybouka.
Y roctpuii nepiof nepeBarkae HabpsK, LLO NPU3BOAUTb
00 36inblueHHA aiameTpiB i niouli Kaybouka. Y paHHin
nepiog, CTaH MOTIPLYETbLCA Yepe3 AeCTPYKLi0 TKaHWH,
L0 BMPAXKAETLCA Y 3MEHLLEHHI N/OLLi KNyboyKa Ta pos-
LUMPEHHI NPOCTOPY MiXK KNybo4uKoM i Karncynoto. Y nisHin
nepioa AeCTPYKTUBHI NPOLLECH NporpecyBani, ane aeaki
NMOKa3HWMKKN YaCTKOBO BiAHOBUNCA, 3a/IMLLAKOYNCH BULLM-
MW 33 Hopmy. Lli noKasHWKKM y3roaKytotbea 3 mopdono-
riYHMMM 3MiHamKM y ByaoBi CKNafoBKx HedPOoHYy, sKi byan
PO3rAHYTI Y HaLwoi poboTi.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

Y nopanblwomy NaaHyeTbCA MPOBECTU NOPIBHANBHUN
aHani3 ycix 3miH, AKi € xapakKTepHUMK ansa BUOYXOBOIH-
OYKOBAHOI TPaBMM Ha NapeHXimy HUPOK.
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ONHAMIKA MOP®OMETPUYHUX MOKASHUKIB HUPKU LLIYPA NICNA BUBYXOBOIHAYKOBAHOI EKCMEPUMEH-
TA/IbHOI TPABMU

KowapHwuii B. B., KarpamaHsH A. K.

Pestome. BMBYEHHSA Aji BUOYXOBOI TPAaBMM Ha HUPKM € aKTya/IbHUM Yepes 3pOCTaHHA KifibKoCTi 60MoBUX Aill Ta HAA-
3BMYAMHUX CUTYaL,il, Ae TaKi TpaBMM CTatOTb YacTUMMU. Lie f03BONAE PO3pobUTH edeKTUBHILLT MeToAM AiarHOCTUKK Ta
NiKYBaHHA ypaXKeHb HUPOK, LLO MOXKe BPATYBATU KUTTA NOCTPAXKAANMX. 38 YMOBU 3MOAENbOBaHOI BUBYXOBOIHAYKOBa-
HOI eKcnepuMMeHTasIbHOT TPaBMM | TPbOX eKCNePUMEHTaIbHUX MoZenen Hamu Byno 34iicHeHO BNMB BUOYXOBOI XBUAI
Ha MapeHximy HMPOK Ta CTPYKTYpP HedpoHy 3a AOMOMOrolo 3anaTteHToBaHoro npucrpoto (nat. 146858 YkpaiHa, MMK
G09B23/28) Ta NpoaHani3oBaHO MiKPOCKOMiUHi 3MiHM Ta MOPHOMETPUYHI MOKA3HUKM, AKi € cneundiuHrMmM 418 HUPOK
WypiB y pi3Hi nepioan BnamBy. Ha 0CHOBI BCix NpOBeAEHNX AOC/iAKEHb MOXKHA KOHCTaTyBaTH, LLLO 3@ YMOBU BMOYXOBOI
XBWAI HA NepLUy, CbOMY Ta YOTMPHAAUATY 400y No pi3HOMY, ane BigbyBatoTbCA NOPYLIEHHA HUPKOBUX Tinelb Hedpo-
HiB HUPOK LWypiB. Y pe3ynbTaTi Hawoi pobotn bynu, 3’acoBaHi NOPIBHAbHI XapaKTePUCTUKM 3MiH Y Mopdoorii opra-
Hy Ta Moro Mopdo MeTPUYHUMM NOKA3HMKMWU. [icns BRAUBY yAAPHOI XBWUAI Yy NepLly, CbOMY Ta YOTUPHAAUATY f06um
eKCrMepuMeHTy BiabyBaloTbCA MIKPOCKONIYHI 3MiHM, AKi MatoTb BigobpaxKeHHsA Ha AMHamILi 3MiH MOPHOMETPUUHMX
MOKa3HWKIB HUPKOBUX TiNeLb. Y HaLWMX JOCAIAXKEHHAX By10 BCTAHOBNEHO, LLO B YMOBAX €KCNePUMEHTAIbHOrO BN/IUBY
CrnocTepiraoTbCsA CyTTEBI MOPPOMETPUYHI 3MiIHM HUPKOBOTO TiNla Ta KAyb6oUKa. YrocTpuii nepios, nepeBarkae Habpsak,
LLLO NPU3BOANTL A0 36i/bLUEHHSA AiameTpiB i Naowi KNyboyKa. Y paHHii nepioacTtaH noripwyeTbea Yepes AecTPyKLLo
TKaHWH, WO MAE BigobpaKeHHs y 3MeHLEeHHI naoLwi KayboyKa Ta po3LWMPEHHI MPOCTOPY MiXK KNyOOUYKOM i Kancynoto.
Y ni3HiN nepiogaecTpyKTMBHI NpoLecn nNporpecyBanu, ane AeaKi NOKasHMKM YacTKOBO BiAHOBWUAMUCA, 3a/1MLLAIOYUCH
BULLMMM 32 HOPMY. LLi NOKa3HUKM y3roaKyoTbes 3 MOPGONOriYHUMM 3MiHaMK y ByA0Bi CKNagoBUX HePPOHY, AKi Byan
PO3rNAHYTI y HaLoi poboTi.

Knto4yoBi cnoBa: HUPKK, Lypu, HedPOH, HUPKOBE TiNbLE, CYAMHWNI KNYBOYOK, Kancyna HUPKOBOTO Ti/lbLA, BUBYXOBa
XBWUNA, eKCNePUMEHT, TpaBMa, MopdomeTpis.

DYNAMICS OF MORPHOMETRIC INDICATORS OF THE RAT KIDNEY AFTER EXPLOSION-INDUCED EXPERIMENTAL
INJURY

Kosharnyi V. V., Kahramanyan A. K.

Abstract. The study of the effects of blast injury on the kidneys is relevant due to the increasing number of combat
situations and emergencies where such injuries are common. It helps develop more effective methods for diagnosing
and treating kidney damage, which can save the lives of affected individuals. Under the conditions of simulated
explosive-induced experimental trauma and three experimental models, we carried out the impact of a blast wave
on the kidney parenchyma and nephron structures using a patented device (pat. 146858 Ukraine, MPK GO9B23/28)
and analyzed microscopic changes and morphometric indicators that are specific for rat kidneys at different periods
of exposure. Based on all the studies conducted, it can be stated that under the condition of a blast wave, on the first,
seventh and fourteenth days, different but different disorders of the renal corpuscles of the nephrons of the kidneys
of rats occur. As a result of our work, comparative characteristics of changes in the morphology of the organ and its
morphometric indicators were clarified. After the impact of a shock wave on the first, seventh and fourteenth days
of the experiment, microscopic changes occur, which are reflected in the dynamics of changes in the morphometric
indicators of the renal corpuscles. In our studies, it was found that under conditions of experimental exposure, significant
morphometric changes in the renal corpuscle and glomerulus are observed. In the acute period, edema predominates,
which leads to an increase in the diameters and area of the glomerulus. In the early period, the condition worsens
due to tissue destruction, which is reflected in a decrease in the area of the glomerulus and an expansion of the space
between the glomerulus and the capsule. In the late period, destructive processes progressed, but some indicators
partially recovered, remaining higher than normal. These indicators are consistent with the morphological changes in
the structure of the nephron components, which were considered in our work.

Key words: kidneys, rats, nephron, renal corpuscle, glomerulus, renal corpuscle capsule, blast wave, experiment,
trauma, morphometry.
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