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Cardiovascular diseases are among
the leading causes of morbidity and
mortality worldwide. They are also
the leading cause of disability, and
their numbers are increasing world-
wide [1].

According to the World Health Orga-
nization (WHO), 42.5% of all deaths in
the European region each year are
attributed to cardiovascular diseases
[1, 2]. A 2019 STEPS study revealed
that the mortality rate due to cardio-
vascular diseases in Ukraine was
among the highest globally, accounting
for 63% of deaths from non-communi-
cable diseases [3]. From 2018 to 2022,
1,655,686 people in Ukraine died from
diseases of the circulatory system,
which averaged 64.86% of the total
mortality during this period [4]. Deaths
due to ischemic heart disease (IHD)
accounted for 1,149,433 cases, or
45.03% of the total mortality during
the same timeframe [4]. Therefore,
effective and safe methods of preven-
tion and pharmacotherapy for cardio-
vascular diseases, especially IHD,
remain highly relevant.

© KosekTus aBTopiB, 2025

In the treatment of cardiovascular
diseases, including ITHD, contemporary
medicine and pharmacy face a critical
challenge. Pharmacological interven-
tions for ITHD include synthetic and
plant-based medicines, which, due to
their multimodal effects on the patho-
genesis of THD, help reduce cytolytic
processes, oxidative stress, and improve
metabolic processes [5].

One promising agent with potential
cardioprotective properties is the
extract of raspberry shoots (Rubus
idaeus L.), a rich source of biologically
active compounds, particularly poly-
phenols [6-8].

Flavonoids (such as rutin, quercetin,
catechins, tannins) and non-flavonoids
(ellagic and gallic acids) exhibit protec-
tive properties, including antioxidant,
cardioprotective, anti-inflammatory, and
hepatoprotective activities [7, 8]. Our
previous studies confirmed that rasp-
berry shoots possess significant antioxi-
dant activity due to their high content of
catechins, hydroxycinnamic acid deriva-
tives, and flavonoids [9, 10]. Inhibiting
free radical oxidation processes is a key
mechanism underlying the cardioprotec-
tive effects of these agents.

The purpose of this study — to evalu-
ate the effects of raspberry shoot
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extract and quercetin on the ultrastruc-
ture of the myocardium in rats under
conditions of adrenaline-hydrocortisone-
induced myocardial infarction [11].
Adrenaline damage to the myocardium
is an important element in the pathogen-
esis of myocardial infarction in humans
[12]. Despite the use of modern methods
the treatment of myocardial infarction,
is an issue of cardioprotection.
Materials and methods. The study
was performed on 40 male albino rats
(284.1 = 5.32) g housed in ventilated
conditions with standard feed and free
access to food and water. The experi-
ment was conducted in compliance with
the requirements of the "European
Convention on the Protection of Verte-
brate Animals Used in Experiments
and Other Scientific Purposes” [13, 14]
and approved by bioethic comisson of
the National University of Pharmacy
(protocol No. 7 01.11.2024).
Experimental myocardial injury
(myocardial infarction) was induced
via subcutaneous injections of 0.1%
adrenaline hydrochloride solution
(1 mg/kg body weight) and 2.5%
hydrocortisone acetate emulsion
(12.5 mg/kg body weight), adminis-
tered twice daily for one week [14].
The test compounds were adminis-
tered intragastric for 14 days: 7 days
prior to myocardial injury induction
and 7 days during adrenaline and
hydrocortisone treatment (therapeu-
tic-prophylactic regimen) [11].
Raspberry shoot extract (RSE) of two-
year-old raspberry shoots was obtained at
the department of general chemistry and
technology of the National university of
pharmacy by assistant prof. O. Yu. Maslov
and assistant prof. M. A. Komisarenko
under the supervision of prof., doctor of
pharmaceutical sciences A. M. Komisa-
renko and head of the department of
general chemistry, prof., doctor of phar-
maceutical sciences S. V. Kolisnyk.

The RSE contains the sum of cate-
chins (epicatechin, (+)-catechin), the
sum of flavonoids (rutin, quercetin),
the sum of ellagitannins (sanguiin
H-10 isomer 2 and 1) and ellagic acid,
the sum of hydroxycinnamic acids
(chlorogenic and caffeic acid), the sum
of organic acids (citric acid) [9, 10].

Standardization of the RSE was car-
ried out by spectrophotometric method,
according to the content of the sum of
catechins.

The study object was the cardiac
muscle of rats from different groups:
I — rats receiving the solvent (isotonic
NaCl solution) — placebo control (IPC);
II — rats after modeling adrenaline-hy-
drocortisone-induced myocardial infarc-
tion — pathology control (PC); III — rats
after therapeutic-prophylactic intragas-
tric administration of native raspberry
shoot extract (RSE) at 2 ml/kg (in terms
of catechin — 26.5 mg/ml); IV — rats
after therapeutic-prophylactic adminis-
tration of the reference drug — quercetin
at 20.5 mg/kg (quercetin produced by
PJSC NVC "Borshchahiv Chemical-Phar-
maceutical Plant”, Ukraine) [15].

After seven days of myocardial
infarction development, the animals
were euthanized to collect material for
biochemical and histological analyses.
The hearts were fixed in 10% forma-
lin, dehydrated in ethanol, embedded
in paraffin, and sectioned at 4 pym. The
sections were stained with hematoxylin
and eosin [16, 17] and examined under
a Granum light microscope. Micropho-
tographs were captured with a Granum
DCM 310 digital camera and processed
using Levenhuk 310 Toup View soft-
ware.

To objectify the data obtained on the
micropreparations, a semi-quantitative
(score-based) assessment of the modeled
pathological process and its correction by
the studied compounds was performed.
The scoring system described in the
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literature [18, 19] was used as a basis. The
following parameters were evaluated.

Presence of necrotic foci and dura-
tion of existence (fresh/long-lasting):

— 0 points — no sign;

— 0.5 points — isolated microcellular
infiltrates at the sites of dead groups
of cardiomyocytes;

— 1 point — 1-2 small foci, relatively
"long-lasting” in existence;

— 2 points — no more than 4 small foci,
relatively "long-lasting” in existence;

— 3 points — more than 5 foci of
varying size and duration.

Maturity level of granulation tissue
(infiltrate) replacing necrotic foci:

— 0 points — no sign;

— 0.5 points — lymphoid and isolated
macrophage cells;

— 1 point — a relatively "dense” lym-
pho-macrophage infiltrate;

— 2 points — lympho-macrophage
infiltrate with immature fibroblasts;

— 3 points — infiltrate primarily con-
taining young fibroblasts.

Ischemic manifestations (dilation
and congestion of the capillary network
and venous vessels, stasis, spasm of
intramural arteries, vascular wall
thickening):

— 0 points — no sign;

— 1 point — mild severity;

— 2 points — moderate severity;

— 3 points — significant severity.

Changes in the contractile apparatus
of fibers/cardiomyocytes (myocytolysis,
contracture):

— 0 points — no sign;

— 1 point — mild severity;

— 2 points — moderate severity;

— 3 points — significant severity.

For statistical analysis of the
numerical data obtained, the non-para-
metric Wilcoxon-Mann-Whitney test
was used [20].

Results and discussion. It was estab-
lished that under conditions of adrena-
line-hydrocortisone-induced myocardial

infarction, the use of quercetin in a
therapeutic-prophylactic regimen led to
increase the survival rate of experi-
mental animals by 88% administra-
tion. With the administration of RSE
(raspberry shoot extract) at the studied
dose, no mortality was observed, result-
ing in 100% survival of the animals.

Microscopic analysis of the myocar-
dium in the placebo control (IPC) group
revealed cardiomyocytes forming mus-
cle fibers, which appeared as bundles
oriented in various directions — longitu-
dinally or circularly. The cardiac muscle
fibers were of normal thickness, uni-
formly stained, and exhibited moderate
anastomosis between them. The inter-
fiber and inter-bundle spaces were
moderately expressed. The connective
tissue cellular elements within the
inter-bundle and inter-fiber layers were
sparse. Cardiomyocytes within the
muscle fibers were arranged sequen-
tially, one after another. The cardio-
myocytes displayed well-defined nor-
mochromic nuclei with clear chromatin
substance and visible nucleoli. The
nuclei were of elongated or oval shape,
normal in size and location. The trans-
verse striations of the myofibrils were
clearly visible. The inter-fiber stroma
contained blood vessels of varying cali-
bers. Small veins in the outer layers of
the myocardium were engorged with
blood. Small- and medium-caliber
arteries were moderately filled with
blood, had walls of normal thickness,
and exhibited moderate vascular
lumens. Capillaries showed normal
blood filling (Figure 1).

In animals of the pathology control
group (PC), 7 days after modeling
adrenaline-hydrocortisone-induced
myocardial infarction, significant
microscopic changes were observed in
the stromal-vascular-parenchymal com-
ponents of the myocardium. The
changes were most pronounced in the
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Figure 1. Myocardium of the left ventricle in rats receiving placebo (IPC). Normal condition:
(a) cardiac muscle fibers; (b) intramural artery. Hematoxylin-eosin stain, x200

left ventricle, particularly in the mid-
zones and the most functionally
stressed areas, such as the papillary
muscles.

Necrotic foci of cardiomyocytes were
numerous and varied in size (volume),
duration, and degree of "organization,”
reflecting the progression of regenera-
tive processes. In the foci of necrosis
that were "fresh,” fibers appeared
swollen, fragmented, and disorganized.
Transverse striations of the myofibrils
were absent. The cytoplasm of the
fibers was weakly eosinophilic and
homogeneous, with pyknotic nuclei that
were faintly basophilic or absent.

In older necrotic foci, where fibers had
undergone lysis, signs of granulation tis-
sue formation were observed. Most com-
monly, lympho-macrophage infiltrates
with varying amounts of immature
fibroblasts were present (Figure 2).

All these changes occurred against a
background of myocardial ischemia.
Blood capillaries were often paralyzed,
dilated, and congested with blood.
Hemostasis was observed. Some small
intramural arteries were in spasm, with

a marked narrowing of their lumens.
Occasionally, an increase in smooth
muscle cells in the media layer was seen,
leading to focal thickening of the vessel
wall. Endothelial cells in the intima
exhibited peg-like protrusions. Venous
vessels were distinctly congested.

In some cardiomyocytes, nuclei were
enlarged (possibly as a compensatory
response), while others contained small,
dark, pyknotic nuclei (Figure 3). All
these findings are characteristic signs of
myocardial ischemia.

In addition to necrosis of cardiomyo-
cytes, zones of myofibril dissolution
were observed in muscle cells, which are
signs of intracellular myocytolysis. It
was swollen, weakly bound the dye, and
the transverse stippling was not deter-
mined. Quite often, such areas are
numerous, and the changes can cover a
number of parallel cells. The areas adja-
cent to such zones along the cell/fiber
extension retained the usual staining
pattern and intensity (Figure 4).

In addition to the signs of myocytoly-
sis, changes in the myofibrillar appara-
tus of contractile cells were also
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acetate emulsion.

Figure 2*. Myocardium of the left ventricle of rats with adrenaline-dependent infarction (PC):

a — zone of "fresh” necrosis. The fibers are swollen, fragmented, disordered, and there is no transverse
myofibrillar cross-section. The cytoplasm is weakly eosinophilic, homogeneous, pyknotic nuclei,
weakly basophilic or absent. Remnants of stromal cells are visible between the fiber fragments; b —
loose granulation tissue formed in the necrosis zone, the infiltrate contains lympho-macrophage
cells with a slight admixture of immature fibroblasts. Hematoxylin-eosin. x200

Note. *Here and below, the data of histological studies are given on the 8th day after daily
subcutaneous administration of 0.1% adrenaline hydrochloride solution and 2.5% hydrocortisone

observed. They were mainly observed in
small groups of cardiomyocytes in the
papillary muscles, often near small ves-
sels. Such cells were characterized by
increased acidophilia, indeterminate
myofibrillar cross-section, and some-
times pycnotic nuclei. This condition
corresponds to the super-expressive con-
tractility of myofibrils (Figure 5). Out-
side of the destruction zones, areas with
tortuous fibers of different thicknesses
were found in some places, and fiber
edema was often observed. The myocar-
dial stroma was focally infiltrated by
macrophages and lymphocytes.

After administration of the compari-
son quercetin in the therapeutic and
prophylactic regimen, the vast majority
of rats had no or significantly reduced
manifestations of ischemia (Figure 6).

The degree of severity of destruction
zones is much less significant than in the

control pathology, there are no " fresh”
foci, and the organization of these foci is
more pronounced (Figure 7).

The manifestations of myocytolysis
were reduced, although there was some
variability in this sign in the group as
a whole. There were contractile changes
of cells of different severity. At the
same time, a compact and orderly dis-
tribution of muscle fiber bundles was
visualized in large areas of the heart
muscle.

The transverse cross-section of myo-
fibrils and normal tintorial properties
of the cardiomyocyte cytoplasm were
quite clearly observed (Figure 8).

Visually, the condition of the left
ventricular myocardium of rats after
RSE administration improved positive-
ly. No signs of ischemia were found on
the micrographs — intramural arteries
without signs of spasm, the vascular
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Figure 3. Myocardium of the left ventricle of rats with adrenaline-dependent infarction (PC):

a — paretic dilated, full-blooded blood capillaries (x250); b—c — spasm with distinct lumen narrowing
in the middle intramural arteries, thickening of the vessel wall (x250, 100); d — dilation, distinct
full-bloodedness of venous vessels (x200); e — hypertrophy (black arrows) and pyknosis (white
arrows) of the nuclei of some cardiomyocytes (x400). Hematoxylin-eosin

wall was not thickened. The condition of
the capillaries was normal (Figure 9).

No "fresh” foci of necrosis were found,
and those that did occur were small, few
in number, and completely replaced by
young fibroblasts (Figure 10).

Signs of myocytolysis are still visi-
ble, contractile changes of cells are
minimal. Large areas of the myocardium
looked intact (Figure 11).

In accordance with the tasks set, a
semi-quantitative assessment of the
severity of the pathological process and
its correction by the studied compounds
was performed. The results of the
evaluation are shown in the Table.

As can be seen from the data pre-
sented in the table, both studied com-
pounds in this experimental patholo-
gy showed cardioprotective effect.
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Figure 4. Myocardium of the left ventricle of rats with adrenaline-dependent infarction (PC). Myocy-
tolysis manifestations of different size: a — local; b — diffuse. Hematoxylin-eosin stain. x250

Figure 5. Myocardium of the left ventricle of rats with adrenaline-dependent infarction (PC): a — con-
tractile changes in cardiomyocytes; b — tortuous fibers of different thickness. Hematoxylin-eosin. x200

According to light microscopy, the great-
est activity was EPM. In our opinion, the
high efficiency of the studied compounds
is due to their antioxidant properties.
The cardioprotective properties of
quercetin are well known. In addition
to its antioxidant effect, it helps to

limit the area of myocardial necro-
sis, prevents its reperfusion injury,
improves myocardial function, cho-
lesterol lowering, endothelial cell
protection and reduces the severity
of fibrotic changes in the myocardium
[21-23].
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(x400 ). Hematoxylin-eosin stain

Figure 6. Myocardium of the left ventricle of rats treated with quercetin in the prophylactic and
therapeutic regimen: a — intramural artery is not changed (x200); b — normal capillary blood filling

Figure 7. Myocardium of the left ventricle of rats treated with quercetin in the prophylactic and
therapeutic regimen: a—b — infiltrates of different sizes with a predominance of young fibroblasts at
the site of former cardiomyocyte necrosis. Hematoxylin-eosin. x250

The cardioprotective effects of cate-
chins (main component of PSE) are also
realized through antioxidant action
[24, 25]. As is known, the main modu-
lator of endothelial cell activity is
nitric oxide (NO). Oxidative stress,
leading to oxidative degradation of NO,

is one of the most common mechanisms
involved in the alteration of endothelial
nitric oxide synthase (eNOS) — the
eNOS/NO signaling pathway, which
causes endothelial dysfunction.
Reduced NO bioactivity causes vaso-
constriction and can potentially lead to
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Figure 8. Myocardium of the left ventricle of rats treated with quercetin in the prophylactic and
therapeutic regimen: a — small zones of myocytolysis (x250); b — contractile changes in fiber
fragments (x200); ¢ — normal myocardium (x200). Hematoxylin-eosin

Figure 9. Myocardium of the left ventricle of rats treated with RSE in the prophylactic and therapeu-
tic regimen: normal state of capillaries (a) and intramural artery (b). Hematoxylin-eosin. x200

ischemia. Catechins can also regulate
metabolic processes by directly affect-
ing mitochondria, which are responsi-
ble for cellular energy supply [25].
There is also evidence that catechins
can stimulate eNOS, leading to a reduc-
tion in endothelial dysfunction.

In our opinion, the cardioprotective
effect of RSE, which contains a number
of polyphenols, including catechins, is
also realized through these mechanisms.

The results obtained indicate the need
for further in-depth studies of RSE as
potential cardioprotective agent.
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Figure 10. Myocardium of the left ventricle of rats treated with RSE in the prophylactic and thera-
peutic regimen: very small foci of former necrosis, completely replaced by granulations with a predomi-
nance of young fibroblasts (a—b). Hematoxylin-eosin stain, x200

Figure 11. Myocardium of the left ventricle of rats treated with RSE in the prophylactic and thera-
peutic regimen: a — myocytolysis foci; b — normal fiber state. Hematoxylin-eosin. x200

Conclusions

1

. After

. Prophylactic

administration of 0.1%
adrenaline hydrochloride solution
and 2.5% hydrocortisone acetate
emulsion in a course lasting for a
week, severe ischemia developed in
rats myocardium with necrosis areas
of varying duration.

and therapeutic
intragastric administration of the
studied compounds (RSE and
quercetin) had a beneficial effect on
histological structure of myocardium,

which was manifested in a decrease/

absence of signs of ischemia,
inhibition of cardiomyocyte
alteration, acceleration of the
organization of necrosis foci;

positively correlated with the state of
the contractile apparatus of the cells.

. The data obtained indicate that the

studied compoundshavecardioprotective
properties. In terms of cardioprotective
effect, raspberry shoot extract was not
inferior to the action of the comparator
drug quercetin.
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Table

Semi-quantitative assessment of the condition of the left ventricular heart muscle
of rats with adrenaline-hydrocortisone-induced myocardial infarction
and its correction by the studied compounds

Experimental

Signs of pathology, points

grup Presence of Maturity Ischemie . Changes .
. . . . in the contractile
necrotic foci level manifestations
apparatus

Placebo con-

+ + + +
trol (IPC) 0+x0 0+x0 0+x0 0+0
Pathology

control (PC)

2,80+0,20 1,30+ 0,30 2,60 £ 0,245 2,60 £ 0,245

PC+ . 1,40 + 0,245* 2,80 + 0,20~ 0,20 + 0,20* 1,40 + 0,245*
quercetin
PC + RSE 1,20 £ 0,20* 3,0+0* 0,20 +£0,20* 1,60 £ 0,245~

Note. *p < 0.05 relative to the pathology control (PC).
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D. A. Horopashna, Yu. B. Laryanovskaya, L. V. Derymedvid
The impact of raspberry shoot extract on the histological structure of rat cardiac
muscle under adrenaline-hydrocortisone-induced myocardial infarction

Cardiovascular diseases are among the leading causes of morbidity and mortality worldwide. They are
also the leading cause of disability, and their numbers are increasing worldwide. In the treatment of
cardiovascular diseases, including ischemic heart disease (IHD), contemporary medicine and pharmacy
face a critical challenge. Pharmacological interventions for IHD include synthetic and plant-based
medicines, which, due to their multimodal effects on the pathogenesis of IHD, help reduce cytolytic
processes, oxidative stress, and improve metabolic processes.

One promising agent with potential cardioprotective properties is the extract of raspberry shoots
(Rubus idaeus L.), a rich source of biologically active compounds, particularly polyphenols.

The purpose of this study was to evaluate the effects of raspberry shoot extract and quercetin on the
ultrastructure of the myocardium in rats under conditions of adrenaline-hydrocortisone-induced myocardial
infarction.

After administration of 0.1% adrenaline hydrochloride solution and 2.5% hydrocortisone acetate
emulsion in a course lasting for a week, severe ischemia developed in rats myocardium with necrosis areas
of varying duration.

Prophylactic and therapeutic administration of the of raspberry shoot extract and quercetin had a
beneficial effect on histological structure of myocardium, which was manifested in a decrease/absence of
signs of ischemia, inhibition of cardiomyocyte alteration, acceleration of the organization of necrosis foci;
positively correlated with the state of the contractile apparatus of cells.

The data obtained indicate that the studied raspberry shoot extract has cardioprotective properties. In terms
of cardioprotective effect, raspberry shoot extract was not inferior to the action of the comparator drug quercetin.

Key words: histological structure, cardiac muscle, myocardial infarct, raspberry shoot
extract, cardioprotection
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A. O. loponawHa, 0. b. Jlap’aHoBcbka, J1. B. lepumeasinb
Bnaue ekcTpakTy naroHiB MaanMHU Ha FiCTONOrYHY CTPYKTYPY CEPLEBOro M’a3a
LWypiB 32 aapeHaniH-rigpoKopTU30HOBOIO iHpapKTy Miokapaa

CepLeBo-CyanHHI XBOPOOU € OLHIEID 3 OCHOBHUX MPUYMH 3aXBOPIOBAHOCTI Ta CMEPTHOCTI B YCbOMY
CBITi. BOHM TakoX € OCHOBHOIO NMPUYMHOLO IHBANIAHOCTI, i iXHS KiNbKiCTb 3pOCTA€E B YCbOMY CBITi. Y niKy-
BaHHi cepLeBO-CyANHHNX 3aXBOPIOBaHb, 30Kpema iluemMidyHoi xsopobu cepus (IXC), cyyacHa meamumHa
Ta dapmaLis CTUKaITbCH 3 KPUTUYHUM 3aBaaHHAM. MeankameHTo3Ha Tepania npu IXC BkAo4ae sk
CUHTETUYHI, TaK i POCANHHI NpenapaTtun, ski 3aBASKM MYbTMMOLANIbHOMY BMAMBY Ha natoreHes IXC
CNPUSIIOTb 3HUXKEHHIO LUTONITUYHMX NPOLLECIB, OKMCHOIO CTPECY Ta NOKPaLLLaHHIO MeTaboNivHMX NpoLe-
ciB.

OpHVM i3 nMepcnekTUBHUX 3acobiB i3 MOTEHUiMHUMUW KapAionpoTeKTOPHUMU BNACTUBOCTAMU €
€KCTPaKT naroHiB ManuHu (Rubus idaeus L.) — 6aratoro gxepena 6ioforiyHO akTUBHUX CMOJYK, 30Kpe-
Ma nonicdeHonis.

MeTta nocnigxeHHs — OUHUTY BMNANB €KCTPAKTY MNaroHiB MasivH1 Ta KBEPLLETUHY Ha YNbTPACTPYKTYPY
Miokapa LLypiB 3a yMOB afpeHaniH-rigpoKopTU30H-iHAYKOBaAHOrO iHDapKTy Miokapaa.

BcTtaHoBneHo, wo nicns BBegeHHs 0,1 % posuvHy agpeHaniny rigpoxnopugy 1a 2,5 % emynbcii
riApPOKOPTU3OHY aueTaTy NPOTAroM TUXHSA B LLYPIB PO3BMBAETLCA Baxka illeMid miokapaa 3 30HamMu
HEKPO3Y Pi3HOT TPMBANOCTI iICHYBaHHS.

3acTocyBaHHS eKCTPaKTy MaroHiB MaavHN Ta KBEPLETUHY B JlikyBasSlbHO-NPO@INaKTUHHOMY PEXMUMI
CNpUSITINBO BMJIMBAE HA FiCTONOMYHY CTPYKTYpPY Miokapaa ekcrnepuMeHTaslbHUX TBapuH, Lo Mpo-
ABNSETHCA 3MEHLLUEHHAM/BIACYTHICTIO O3HaK iLleMii, ranbMyBaHHAM ansTepawii KapaioMiounTis, Npu-
CKOPEHHSIM OpraHisauii BOrHu1L, HEKPO3Y; Ta MO3UTUBHO KOPESTIOE 3i CTAaHOM CKOPO4YyBasbHOro anapary
KITUH.

OTpumMaHi aaHi ceigyaTh Npo Te, L0 eKCTPaKT NaroHiB ManvH1 Mae KapaionpoTeKTOPHI BNacTUBOCTI.
3a KapAaionpoTEKTOPHOIO AIE EKCTPAKT MaroHiB MasMHN He NOCTYNaeTbCs Ajii npenapary NopiBHAHHS
KBEPLLETUHY.

Knro4oBi cnoBa: rictonoriyHa CTpyKTypa, eKCrnepuMeHTasibHu iHapkT miokapaa,
cepLeBui M’s3, LLYpW, €KCTPAKT NaroHiB MaanHu, KBePLETUH, KapAiornpoTekuis
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