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The study of red bone marrow features and morphological and functional characteristics is relevant because
it plays the role of a central organ of haemopoiesis and immunopoiesis. In our study, we focused on the course of
monocytopoiesis, since the monocyte sprout is a source of monocytes that proliferate and transform into macro-
phages in the tissues of the body. In turn, the cells of the environment of RBM consist of many cell types, and the
relative impact of each of these cells on the maintenance of a haematopoietic clone remains largely unclear under
the influence of various endogenous and exogenous factors on these cells. In contemporary urological practice and
according to European Association of Urology's suggestions, Tryptorelin is extensively employed for androgen de-
privation therapy. Quercetin, a flavonoid present in fruits and vegetables possesses distinctive biological properties.
The administration of tryptorelin with a long-term effect (1 year) and oral administration of the riboflavonoid "Quer-
cetin" leads to statistically significant changes in the quantitative and qualitative composition of RBM, in particular,
the studied cells of monocyte sprout and cells of environment. The maximum quantitative changes in MS cells were
observed at 3 and 6 months of the study followed by a gradual recovery to the control group. Cells of environment
had a significant variability of changes: the quantitative characteristics of macrophages and reticular cells remained
constant, but the NSC index for macrophages was lower at all observation periods compared to the control group
due to a decrease in nucleus area. Adipocytes responded with a positive increase in quantitative and qualitative

characteristics.

Key words: red bone marrow, monocytopoiesis, environment cells, tryptorelin, quercetin.

Connection of the publication with planned re-
search works.

The study is a fragment of the research project of
the Department of Histology, Cytology and Embryology
“Experimental morphological study of cryopreserved
placenta transplants action diphereline, ethanol and
1% methacrylic acid on the morphofunctional status
in @ number of internal organs”, state registration No.
0119U102925.

Introduction.

The red bone marrow (RBM) is one of the largest or-
gans in area and most dynamic in functional activity [1].
The study of its features and morphological and func-
tional characteristics is relevant because it plays the role
of a central organ of haemopoiesis and immunopoiesis.

In our study, we focused on the course of monocy-
topoiesis, since the monocyte sprout (MS) is a source
of monocytes that proliferate and transform into mac-
rophages in the tissues of the body [2, 3, 4, 5, 6].

In turn, the cells of the environment (ECs) of RBM
consist of many cell types, and the relative impact of
each of these cells on the maintenance of a haemat-
opoietic clone remains largely unclear [7] under the in-
fluence of various endogenous and exogenous factors
on these cells.

In contemporary urological practice and according
to European Association of Urology’s suggestions [8],
Tryptorelin, a synthetic analogue of gonadotropin-re-
leasing hormone, is extensively employed for androgen
deprivation therapy. This substance, a polypeptide in its
chemical composition, was produced by the laboratory
of the French company Beaufour Ipsen in the 1980s [9].

Quercetin, a flavonoid present in fruits and vegeta-
bles possesses distinctive biological properties. It ex-
hibits a wide range of effects including anticancer, anti-

inflammatory, antiviral, reduction in lipid peroxidation,
platelet aggregation, capillary permeability, and stimu-
lation of mitochondrial biogenesis [10, 11, 12].

Thus, the effect of tryptorelin with quercetin on
monocyte sprout cells and cells of the RBM microenvi-
ronment is a topical issue of the present and is not well
represented in the scientific literature.

The aim of the study.

To determine the qualitative and quantitative chang-
es in MS and ECs after chemical castration of male rats
of central origin by administration of tryptorelin solu-
tion in combination with a quercetin-enriched diet for
one year.

Object and research methods.

The study was conducted on 35 adult male white
rats. The rats were divided into 2 groups: Group | — con-
trol (10), which were injected with saline solution [13],
animals of Group Il (25) were subcutaneously injected
with tryptorelin acetate at a dose of 0.3 mg of active
substance per kg and Quercetin 100 mg per kg of body
weight 3 times a week [14, 15].

Animals were kept in standard accommodation at
the vivarium of Poltava State Medical University.

The euthanization of experimental animals was car-
ried out in strict accordance with the provisions of the
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific Pur-
poses (Strasbourg, 1986) as well as the General Ethical
Principles for Experiments on Animals adopted by the
First National Congress on Bioethics (Kyiv, 2001). Ani-
mals were euthanised (n=35) in accordance with the rel-
evant terms through an overdose of ether anaesthesia.

Using standard methods, the material was embed-
ded in paraffin blocks, and 4 um thick sections were
prepared and then stained with haematoxylin and
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Figure — RBM. A — first month, B — third month, C — sixth month, D — ninth month. Hematoxylin and eosin staining; Magnification: ocular 10;
lens 100 (oil immersion). Marking: a - reticular cell; b — macrophage; c — adipocyte; d — monoblast; e — promonocyte; f — monocyte.

eosin [16]. The histological preparations were investi-
gated using a Biorex 3 light microscope with a digital mi-
crofilter with software adapted for these studies (serial
number 5605) .

Statistical processing of the results was performed
using Microsoft Office Excel and the Real Statistics 2019
extension to it. The non-parametric Mann-Whitney test
was used to determine the statistical difference be-
tween the groups.

Research results and their discussion.

The obtained histological preparations of RBM were
evaluated by examining the cells of MS and ECs at vari-
ous stages of the experiment, including monoblasts,
promonocytes, monocytes, adipocytes, reticular cells,
and macrophages. Monocyte cells were at different
stages of differentiation and were surrounded by ECs.
Furthermore, RBM preparations were heavily vascula-
rised by sinusoidal capillaries, which turned out to be
statistically significant. The sinusoidal capillaries com-
prised fenestrae, enabling mature blood cells to enter
the bloodstream.

There were no significant differences between the
control and experimental groups when morphological
changes in all cells were evaluated. The reticular cells
(marked as (a) on fig.) exhibited consistent morphologi-
cal characteristics and were eccentrically arranged. The
nucleus was either rounded or oval, occasionally with
pointed edges, and possessed a laced, unevenly netted
structure resembling that of a monocyte nucleus. It was
typically positioned at the cell centre or close to the wall
and contained 1-2 nucleoli. The cytoplasm was greyish-

blue or pale blue in colour with indistinct contours. It
often had a dusty azurophilic granularity (fig.).

On the histological preparations of the RBM, the
visual features of macrophages (marked as (b) on fig.)
remained unchanged at different time points. The resi-
dent macrophages displayed diverse shapes, including
round, oval, bean-shaped, elongated, butterfly, loop,
mushroom, horseshoe, and ring-shaped. The nucleus
occupied a smaller portion of the cell and was either
oval, elongated, or rounded, bearing a dark purple co-
lour. Chromatin had a loose, reticular structure. The cy-
toplasm was abundant, light grey in colour, lacked clear
borders and contained multiple inclusions (fig.).

The morphological structure of the adipocytes
(marked as (c) on fig.) remained constant throughout
the study. Only changes in morphometric parameters
were observed. The cells appeared as empty spaces and
varied significantly in size, exhibiting either round or
oval shapes. A large lipid vacuole occupied almost the
entirety of each cell without inclusions. The cytoplasm
appeared as a thin blue border with a relatively uniform
structure, the small nucleus was pushed to the periph-
ery and was round shaped and purple coloured (fig.).

Monoblasts (marked as (d) on fig.) represent the
progenitor cells of the monocyte lineage. The nucleus
had a finely woven network of chromatin, accompanied
by numerous nucleoli of a light red or light purple colour,
and was either spherical, round, ovoid or, rarely, bean-
shaped. The cell demonstrated a spherical morphology.
The cytoplasm of the monoblast was pale blue or blue
and lacked granularity, it was thin and often had an in-
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tensely coloured periphery and
a distinct bright rim surround-

Table 1 — Quantity and Characteristics of NCR of MS Cells Following
Introduction of Tryptorelin with Quercetin

ing the nucleus (fig.). ;

Promonocytes (marked as Period/cell| Monoblasts NCR Promonocyte NCR Monocytes NCR
gec)ca‘;?orggl‘)el‘g’ﬁgﬁgon”g‘i dW'rZh gfonjgd 10,84+0,222 |0,608+0,023| 10,74+0,184 |0,636+0,024| 5,650,175 |0,571+0,021
mained morphologically consis- 8,84+0,291 9,330,297 6,25+0,321
tent at all-time points. Their nu- 1 month en gy |0/6410,024) T 0,682+0,024| 77" 0,559+0,022
clei exhibited an oval, bean-like 12,69+0,419 [0,659+0,024| 12,330,403 12,15+0,366
outline, appearing purple or |3MONths | iy # weorgpy |007220.0211 iy 10,55920,022
dark blue in colour with slightly

11,8940,264 11,14+0,226 10,53+0,171
undulating edges. The chroma- |6 months i 0,645+0,023 Iy 0,645+0,021 o 0,558+0,023
tin structure of promonocytes

9,530,264 |0,715+0,029| 8,92+0,202 7,35+0,251
was coarser compared to that |9 months /g */ i ™ 0,651+0,024 ™ 0,556£0,025
of monoblasts, sometimes con-

- ’ 10,35+0,271 |0,703+0,022| 10,010,196 |0,687+0,026| 8,11+0,239
sisting of nucleolar remnants. |12 months * i xx /i # */Hih 0,56610,024

The cytoplasm appeared grey-
ish-blue, at times taking on a
light blue hue and forming a rim
around the nucleus, which may
contain a delicate, dusty azurophilic granularity (fig.).

Monocytes (marked as (f) on fig.) exhibited a con-
sistent shape and colour and were identified as mature
cells of the monocyte lineage. The nucleus displayed a
range of shapes, including bean-shaped, rounded, oval,
butterfly, loop, mushroom, horseshoe-shaped, and
ring-shaped, occasionally appearing segmented. The
contour was uneven and wavy. The chromatin structure
was coarse-meshed and looped, with the nucleus’s co-
lour ranging from light purple to blue. The nucleus of
a monocyte appears lighter than those of neutrophils
and lymphocytes due to the presence of oxychromatin
within its structure. Typically, the nucleus occupies an
equal or larger proportion of the cell compared with the
cytoplasm. The cytoplasm of a monocyte is character-
ised by a smoky, greyish-blue colour and often shows
azurophilic granularity and vacuoles (fig.).

The structural elements of the MS and ECs exhibit
different responses to the administration of tryptorelin
and quercetin at distinct study periods. The quantitative
and morphometric parameters analysed showed dy-
namic alterations in both the control and experimental
groups.

We studied certain morphometric parameters of
monocytic sprout cells and environment cells, namely,
cell size, nucleus area and nuclear-cytoplasmic ratio
(NCR) at different

### <0,001.

Notes: significance of the difference between the previous study period: * <0,05; ** <0,01; *** <0,001;
significance of the difference between the control group and different study periods: # <0,05; ## <0,01;

time points of the experiment, we did not observe any
significant changes in any of the cell components, their
structure and colour.

The statistical analysis of morphometric data showed
that monocyte cells, as well as cells of the environment,
reacted differently and asynchronously when adminis-
tered tryptorelin with quercetin at different study peri-
ods. It was found that the quantitative index of mono-
cytes was significantly lower than that of monoblasts
and promonocytes of MS in the study groups.

When tryptorelin was administered with querce-
tin, it resulted in a significant increase in the quantita-
tive index of monoblasts (12.69+0.419), promonocytes
(12.3340.403), and monocytes (12.15+0.366) at the
end of 3 months of observation. Additionally, there was
a maximum decrease in the number of monoblasts at
the end of the first month (8.84+0.291) and the pro-
monocytes at the end of 9 months (8.92+0.202), with
the minimum value of monocytes in the control group
(5.65+0.175). At month 12, the quantitative indicators
of monoblasts and promonocytes were not significantly
different from control, but the number of monocytes in-
creased to 8.11+0.239.

Comparison of the characteristics of cell area and
nuclear area in the studied MS cells indicated that both
the control group and the group receiving tryptorelin
with quercetin administration at different study periods

time points. Table 2 — Quantification and characterisation of NCR ECs after administration of tryp-
The  obtained torelin and quercetin
data on changes in
5 . |Period/cell| Adipocytes NCR Reticular cells NCR Macrophages NCR
the morphometric
parameters of MS g:’o"l};"' 4,690,171 | 0,0503+0,0086 | 4,86+0,147 |0,312+0,0163| 1,91:0,076 | 0,183%0,0166
are represented in
tab'lsll- Colog;. |TMOnth | 44940251 0'0626;-'/(;00405 429%0,249 |4 30240,0212| 1,79+0,101 0'124;5#3'0096
orphologi-
f\?(l)noghtaengezprooi 3months | 4,280,241 0'073,%%0045 BEDIB2 1 0,32140,022 | 1,720,007 | %12610,0091
Yy u
lls and their en-
Sﬁosn;eitt € czlls 6months | 840237 |5 0673+0,00335 4 +240245 | 78540,015 | 1,820,086 0'131§g'0074
durin examina-
tion gshowed that |9 months 5'633/%09 0,059740,0027 * | 4,8240,191 | %Z°®20013 | 1 8840104 |0,12620,00619 ##
in the group with 6,82+0,214 0,295+0,015
tryptorelin and |12months| >S5 L 10,06013£0,00258| 5,110,183 | 77 1,7940,087 |0,124+0,00536 ##

quercetin adminis-
tration at different

Notes: the significance of the difference between the previous study period: * <0,05; ** <0,01; *** <0,001; significance
of the difference between the control group and different study periods: # <0,05; ## <0,01; ### <0,001.
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had no significant or reliable changes at p>0.05. It can
only be concluded that these parameters remained con-
siderably lower for promonocytes in MS.

The morphometric analysis of the NCR showed that
the introduction of tryptorelin with quercetin resulted
in a significant increase in this metric for monoblasts
(0.715£0.029) in the 9 month of the study (p<0.01) in
comparison to the control group. The highest increase
in the monoblast index was observed between month 6
(0.645+0.023) and month 9 (0.715+0.029), although the
difference was only significant at p<0.05. An increase or
decrease in this indicator is not considered reliable or
significant for promonocytes and monocytes.

The changes in the ECs RBM are presented in table
2.

After administration of tryptorelin with quercetin,
the quantitative parameter of the environment cells sig-
nificantly increased only for adipocytes (6.82+0.214) at
month 12 of the study at p<0.001. There were no signifi-
cant changes in the quantitative parameter of reticular
cells and macrophages at p<0.05.

The analysis of morphometric parameters environ-
ment cells revealed a significant increase in the area
(570.17+£22.434) for adipocytes at the 12th month of
the experiment (p<0.05). Additionally, a significant de-
crease in area was observed for macrophages during
month 9 of the study (697.09+21.249, p<0.05), while re-
ticular cells exhibited an area increase of 216.17+£12.095
at the 6th month (p<0.01).

The results of morphometric analysis show that
there was a significant increase in the area of adipo-
cyte nuclei at month 3 of the study (34.19+1.982) with
a p<0.001. The same trend was observed for reticu-
lar cells at month 6 of the study (57.32+3.392) with a
p<0.05. Comparing the area of macrophage nuclei at all
study periods with the control group (126.94+9.146), a

significant decrease was observed. The minimum value
of macrophages (85.04+3.321) occurred at 9 months of
observation with a p<0.001.

In turn, the analysis of NCR shows that this indica-
tor does not change equally with the administration of
tryptorelin with quercetin. Adipocyte NCR increased
the most (0.0734+0.0045) after 6 months of the study
at p<0.01, and reticular cells increased (0.321+0.022)
after 3 months of the study at p<0.05. Conversely,
macrophage NCR decreased significantly throughout
the study periods in comparison to the control group
(0.183+0.0166), with a minimum value (0.124+0.0096)
at 1 month of the study at p<0.01.

Conclusions.

The administration of tryptorelin with a long-term ef-
fect (1 year) and oral administration of the riboflavanoid
“Quercetin” leads to statistically significant changes in
the quantitative and qualitative composition of RBM, in
particular, the studied cells of the MS and ECs.

The maximum quantitative changes in MS cells were
observed at 3 and 6 months of the study, followed by a
gradual recovery to the control group. ECs had a signifi-
cant variability of changes: the quantitative character-
istics of macrophages and reticular cells remained con-
stant, but the NSC index for macrophages was lower at
all observation periods compared to the control group
due to a decrease in nucleus area. Adipocytes respond-
ed with a positive increase in quantitative and qualita-
tive characteristics.

Prospects for further research.

We are planning to carry out an immunohistochemi-
cal study of the monocyte sprout and the microenviron-
ment cells of the red bone marrow under the long-term
administration of tryptorelin with quercetin in the ex-
periment, namely Ki67 and CD 68.

References

N =

Jun 30;112:54244. DOI: 10.3791/54244.

w

Guillerman RP. Marrow: red, yellow and bad. Pediatr Radiol. 2013 Mar;43(1):S181-92. DOI: 10.1007/s00247-012-2582-0.
Jin X, Kruth HS. Culture of Macrophage Colony-stimulating Factor Differentiated Human Monocyte-derived Macrophages. J Vis Exp. 2016

Nielsen MC, Andersen MN, Mgller HJ. Monocyte isolation techniques significantly impact the phenotype of both isolated monocytes and

derived macrophages in vitro. Immunology. 2020 Jan;159(1):63-74. DOI: 10.1111/imm.13125.

»>

Daigneault M, Preston JA, Marriott HM, Whyte MK, Dockrell DH. The identification of markers of macrophage differentiation in PMA-

stimulated THP-1 cells and monocyte-derived macrophages. PLoS One. 2010 Jan 13;5(1):€8668. DOI: 10.1371/journal.pone.0008668.

Coillard A, Segura E. In vivo Differentiation of Human Monocytes. Front Immunol. 2019 Aug 13;10:1907. DOI: 10.3389/fimmu.2019.01907.

Martynenko RV, Shepitko VI, Pelypenko LB, Boruta NV., Martynenko VB, Vilhova OV, et al. Quantitative and qualitative changes in red

bone marrow monocyte dipherone and microenvironmental cells during long-term triptorelin acetate administration in the experiment.

World of medicine and biology. 2023;83(2):214-218. DOI: 10.26724/2079-8334-2023-1-83-214-218.

Fulzele K, Krause DS, Panaroni C, Saini V, Barry KJ, Liu X, et al. Myelopoiesis is regulated by osteocytes through Gsa-dependent

signaling. Blood. 2013;121(6):930-9. DOI: 10.1182/blood-2012-06-437160.

Mottet N, Bellmunt J, Briers E. Guidelines on prostate cancer. 2016; Available from: https://uroweb.org/qguideline/prostate-cancer/.

Rud MV, Shepitko VI, Stetsuk YeV, Akimov OYe, Vilkhova OV, Skotarenko TA. The reaction of immunocompetent liver cells during

chemical castration of male rats caused by the introduction of triptorelin acetate. World of Medicine and Biology. 2021;2(76):238-242. DOI:

10.26724/2079-8334-2021-2-76-238-242.

10.Davis JM, Murphy EA, Carmichael MD. Effects of the dietary flavonoid quercetin upon performance and health. Curr Sports Med Rep. 2009
Jul-Aug;8(4):206-13. DOI: 10.1249/JSR.0b013e3181ae8959.

11. Aguirre L, Arias N, Macarulla MT, Gracia A, Portillo MP. Beneficial effects of quercetin on obesity and diabetes. Open Nutraceuticals
Journal. 2011;4:189-198.

12.Li Y, Yao J, Han C, Yang J, Chaudhry MT, Wang S, et al. Inflammation and Immunity. Nutrients. 2016 Mar 15;8(3):167. DOI: 10.3390/
nu8030167.

13.Albadrani GM, Binmowyna MN, Bin-Jumah MN, El-Akabawy G, Aldera H, Al-Farga AM. Quercetin protects against experimentally-induced
myocardial infarction in rats by an antioxidant potential and concomitant activation of signal transducer and activator of transcription. J
Physiol Pharmacol. 2020 Dec;71(6):125-7. DOI: 10.26402/jpp.2020.

14.Botté MC, Lerrant Y, Lozach A, Bérault A, Counis R, Kottler ML. LH down-regulates gonadotropin-releasing hormone (GnRH) receptor, but
not GnRH, mRNA levels in the rat testis. J Endocrinol. 1999;162(3):40915. DOI: 10.1677/joe.0.1620409.

15.Martynenko RV. Vplyv tsentralnoi depryvatsii testosteronu na strukturnu orhanizatsiiu monotsytarnoho klonu chervonoho kistkovoho
mozku v ranni terminy eksperymentu. Aktualni problemy suchasnoi medytsyny. 2021;21(2.(74)):2021. DOI: 10.31718/2077-1096.21.2.142.
[in Ukrainian].

16.Bahriy MM, Dibrova VA, editors. Metodyky morfolohichnykh doslidzhen. Vinnytsya: Nova knyha; 2016. 328 s. [in Ukrainian].

oo

N

© ©

410 ISSN 2077-4214. Bicuuk npo6nem Gionorii i meguuunu — 2023 — Bun. 3 (170) / Bulletin of problems in biology and medicine — 2023 - Issue 3 (170)



MOP®ONO0rifa / MORPHOLOGY

KINIbKICHI TA AKICHI 3MIHA MOHOLUIMTAPHOIO MAPOCTKY TA KAITUH MIKPOOTOYEHHA YEPBOHOIO
KICTKOBOIO MO3KY, NP1 A4OBroTPUBA/IOMY BBEAEHI TPUNTOPENIHY 3 KBEPLETUHOM B EKCMEPUMEHTI

MapTuHeHko P. B., LLenitbKko B. I., Creuyk €. B., bopyTa H. B., Pyab M. B., Binbxosa O. B.

Pestome. Bcmyn. BUKOpUCTaHHA aHApOreHAenpuBaLinHoil Tepanii, a came pe4yoBuMHU TpMNTOpPENiHYy, Ma€E iCcTOT-
HUI BMNIMB Ha PYHKLIOHANbHWUI CTaH opraHiamy. B Halwomy eKcnepuMeHTi MW BMBYANM SIKICHI Ta KifIbKiCHi 3MiHK
KJIITUH MOHOUMTAPHOrO NAapOCTKY Ta KNITUH OTOYEHHA MNif, Yac XiMiYHOI KacTpauii WwypiB-camMLyiB LLeHTPasbHOro no-
XOLKEHHSA, BUK/IMKAHUX BBEAEHHAM PO3YMHY TPMNTOPENiHY 3 A0AaBaHHA B PALLiOH KBEPLLETUHY MPOTATOM POKY.

06’ekm i MemoOdu. JocnigxeHHs npoBoAnaM Ha 35 gopocaux camuax 6inmnx wypis. LLypu 6ynn noginmam Ha 2
rpynu: | rpyna — KoHTposibHa (10), sknm BBOoAUAN disionoriuHMiA po3umH, TBapuHam Il rpynu (25) nigwkipHo BBOAK-
v TpUnTopeniH aueTat y Ao3i 0,3 Mr akTMBHOI pe4yoBMHU Ha Kr Ta «KBepueTnH» 100 mr Ha Kr macu Tina 3 pasu Ha
TUXKAEHDb. iaroToBKY maTtepiany Ana MiKPOCKONIYHOro AOCAIAKEHHA CTPYKTYP YEPBOHOIO KiCTKOBOrO MO3KYy Npo-
BOZM/IM 33 3ara/ibHONPUNHATHOK METOAMKOLO.

Pe3ynemamu i o62osopeHHs. [JoBrotpmBana XimiyHa Kactpauia TpunTopeniHom Npu3BoAUTb A0 KiNbKiCHMX Ta
AKICHUX 3MiH KNiTUH MOHOLMTApPHOro NAapOCTKY Ha BCiX CTaAisx AndepeHLuitoBaHHA Ta nponidepadii 3 KomniemeH-
TApPHOI PEaKLLEI KNITUH MIKPOOTOUeHHs. BBeseHHA pnbodnaBaHoi «KBepLETUHY», KOpPErye el BNauB.

MaKcrMMmanbHi KinbKICHIi 3MiHM KNITUH MOHOLUMTAPHOMO pA4yY CnocTepiranmca Ha 3 micaub A0CNIAKEHHA, 3 NOCAI-
OYHO4YMM NOCTYNOBMM BiJHOB/IEHHAM A0 MOKA3HWUKIB KOHTPOABLHOI Fpynu. 3MiHW KNITUH MiIKPOOTOYEHHA aCMHXPOHHI
Ta He MatoTb CMiIbHUX aITOPUTMIB.

BucHOBKU. BBeagHHs TpMNTOpeniHy 3 [I0BroTpMBaok Aicto (TepmiH ekcnepmmeHTy — 1 piK) Ta nepopasibHOro
BBeAeHHA pnbodnaBaHoigy «KBepueTMH» NPU3BOAUTL A0 CTATUCTUUYHO AOCTOBIPHUX 3MiH KilbKICHOrO Ta AKiCHOro
CKNay YepPBOHOTO KiCTKOBOTO MO3KY, @ Came A0CNIAXKYBaHUX KNITUH MOHOLIMTAPHOIO NApOCTKY Ta KAITUH OTOYEHHA.

Knto4oBi cnoBa: YepBOHMI KiCTKOBUIA MO30K, MOHOLMTOMNOE3, KAITUHU OTOYEHHS, TPUNTOPESiH, KBEPLETUH.

QUANTITATIVE AND QUALITATIVE CHANGES IN MONOCYTE SPROUT AND RED BONE MARROW MICROENVI-
RONMENT CELLS UNDER LONG-TERM ADMINISTRATION OF TRYPTORELIN WITH QUERCETIN IN THE EXPERIMENT

Martynenko R. V., Shepitko V. 1., Stetsuk Ye. V., Boruta N. V., Rud M. V., Vilkhova O. V.

Abstract. Introduction. The use of androgen deprivation therapy, specifically Tryptorelin, has a noteworthy im-
pact on the functional state of the body. Our experiment investigated the qualitative and quantitative changes in
monocyte sprout cells and surrounding cells during central chemical castration in male rats that were administered
a tryptorelin solution with quercetin added to their diet for a year.

Object and Methods. The study involved 35 adult male white rats, which were separated into two groups. The
first group (10) received saline injections and served as a control, while the second group (25) received subcutane-
ous injections of tryptorelin acetate (0.3 mg active substance per kg body weight) and quercetin (100 mg per kg
body weight) three times a week. The material for microscopic examination of the red bone marrow structures was
prepared in the conventional way.

Results and Discussion. Prolonged chemical castration using Tryptorelin induces quantitative and qualitative al-
terations in monocyte sprout cells throughout all stages of differentiation and proliferation, alongside a complemen-
tary reaction in microenvironmental cells. This effect is corrected by administering the riboflavonoid «Quercetin».

The greatest quantitative changes were observed in monocytes after three months of the study. These were fol-
lowed by a gradual recovery towards the control group. Alterations in microenvironment cells occur asynchronously
and do not share a common algorithm.

Conclusions. The administration of long-acting tryptorelin (1 year of the experiment) and oral administration of
the riboflavonoid «Quercetin» leads to statistically significant changes in the quantitative and qualitative composi-
tion of the red bone marrow, namely, the studied monocyte sprout cells and environment cells.

Key words: red bone marrow, monocytopoiesis, environment cells, tryptorelin, quercetin.
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