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Abstract

Background:Many researches on telocytes (TCs) have proved its existence, structure and
specific immune markers expression in many normal organs and in different species. Multiple
physiologic functions have been suggested for these cells.

Objectives: This study is designed to evaluate age-related changes of TCs in different age groups
in the renal tissue.

Materials and Methods: 18 male Sprague- Dawley rats were used in this study and divided
equally into 3 groups (each consists of 6 rats); Group I (rats aged 3 weeks), Group II (rats aged 3
months, adult) and Group III (rats aged one year). All rats of group I, II and III were sacrificed
and each group was divided into two subgroups. The first subgroup was processed for light
microscopic and immunohistochemical staining. The second subgroup was processed for electron
microscopy. Morphometric and statistical studies were conducted.

Results: TCs with their characteristic long and thin cytoplasmic projections (telopodes, Tps) are
detected in each of H&E stained and CD34 immunostained sections. In group III, there is a
significant reduction of the TCs count. TEM examination of the ultrathin sections revealed
shrinkage of TCs with disintegration and fragmentation of the Tps with a significant reduction of
the number of Tps arising from each TC in group III. In all groups of the study, homocellular and
heterocellular junctions are observed.

Conclusion: On comparison of the age groups in the study, it is proved that TCs decrease in
number with degenerative changes observed with aging.
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Introduction

A new stromal interstitial cell type with
peculiar ultrastructural features is called telocyte
(TC) has been described in various organs of
different species as cell with very long cellular
extensions called telopodes with alternation of thin
segments(podomers) and dilated portions (podoms)
(Zhang et al., 2016; Cretoiu et al., 2017).

Increasing evidence indicates that TCs can
construct a complex three-dimensional network
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within the stromal compartment and release a
variety of extracellular vesicles to regulate the
functions of surrounding cells (Cismasiu and
Popescu, 2015; Cretoiu et al., 2016; Marini et al.,
2017).

TCs are suggested to play roles in tissue
structural  support, homeostasis maintenance,
intercellular signaling, cell differentiation, immune
surveillance, stem/progenitor cell guiding and
nursing, and to participate in different tissue
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pathologies. Especially, TCs are believed important
in tissue regeneration, making them particularly
attractive in the field of regenerative medicine
(Wang et al., 2020; Liao et al., 2021).

The kidney is a very specialized organ;
histological structure of the kidney shows more than
thirty different cell types. Each cell type has its own
proliferation rate and regenerative capacity.
Epithelial cells lining inner layer of the Bowman’s
capsule “podocytes”, have no proliferative capacity.
If these cells are lost, they cannot be replaced. Cells
of the proximal tubules have a low physiological
turnover capacity. Upon pathological damage, these
tubular cells respond with diffuse proliferation
(Bussolati et al., 2009; Song et al., 2012).

It has been reported that
immunohistochemical staining and light microscopy
techniques can be used to quantify the morphology
of telocytes in various systems of human and
different animals (Xu et al., 2019). CD34-
immunostaining was documented to be the most
convenient marker used for detection,
differentiation of TCs from other surrounding cells
and counting them in the intertubular interstitial
spaces in renal cortex, where CD34 was expressed
in the cytomembrane(Faussone-Pellegrini and
Popescu, 2011; Gandahi et al., 2020).

Materials and Methods
1-Animals

The study was conducted on 3 different
ages of male Sprague- Dawley rats with the age of 3
weeks, 3 months (adult weighing 170- 250 gm) and
one year (late adult). Rats in this study were
obtained from animal house, Faculty of Medicine,
Assiut University. Rats were maintained on a 12
hours light/dark cycle at 21+ 1°C and 50 £10%
humidity. The rats were kept under hygienic
conditions, housed in metal cages, and bedded with
wood shavings, fed libitum and all had a free access
to water.

18 male Sprague- Dawley rats were used
in this study and divided equally into 3 groups:

Group I: consisted of 6 rats at age of 3 weeks.
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Group II: consisted of 6 rats at age of 3 months
(adult)

Group III: consisted of 6 rats at age of one year.

All rats of group I, II and Il were anesthetized,
sacrificed and each group was divided into two
subgroups. The first subgroup was processed for
light microscopic study and immunohistochemical
staining where animals were perfused with buffered
formalin and specimens from the kidney were fixed
in 10% buffered formalin for 24 hours. The second
subgroup was processed for electron microscopy
where animals were subjected to an intracardial
perfusion of 2.5% glutaraldehyde then kidneys were
trimmed and fixed in 2.5% glutraldehyde.

2- Histological techniques:

a-Histological techniques for light microscopic
study:

The histological sections were stained by the
following stains (Bancroft and Layton, 2013):
1-Haematoxyline and Eosin stain (H&E)

2- Immunohistochemical staining for detection of
CD34 positive cells.

Photographs of the examined slides were carried out
with a Leica microscope fitted with a digital
camera.

b- Histological technique for semi-thin and
ultrathin section (Ayache et al., 2010):

a) Semithin sectioning at thickness of lum:
Specimens were trimmed with a razor blade and
stained with 2 % aqueous toluidine blue then dried
on a hot plate at 40c.

b) Ultrathin sectioning at thickness of 50 nm were
recommended on coper grids examined by a
transmission electron microscope (TEM) and
photographed at the electron microscope unit of
Assiut university.

3- Morphometric measurements:

morphometric  analysis of CD34
immunostained sections was done counting the TCs
using an objective lens (X40) in four non-
overlapping fields in ten randomly chosen sections
from three different animals from each group using
computer-assisted image analysis software (Leica
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microsystems CMS GmbH, Wetzlar, Germany) in
the department of human anatomy, faculty of
medicine, South Vally University.

Morphometric measurements of other
parameters as the TCs cell body length (um),TCs
nucleus diameter (um), length of Tps (um) and
number of Tps emerging fromeach TC, are obtained
by applying the image] software on the
transmission electron micrographs. A set scale was
used to insert the value of the scale bar tobe able to
determine the surface area and measure the
mentioned parameters.

4- Statistical analysis:

All values of themorphometric analysis of
TCs in CD34 immunostained sections and TEM
micrographsare given as mean+SD in each
group.The data will be analyzed using SPSS version
20.0 statistical software. Different unpaired -test
was used to compare variables, P value <0.05 was
considered statistically significant.

Results:

1- Haematoxyline and Eosin stain (H&E)

Examination of H&E stained sections of
renal tissue particularly renal cortex of group Iand
group II revealed normal renal tubules (proximal
and distal convoluted tubules), glomeruli and blood
vessels; in addition to telocytes (TCs), presenting
with their characteristic long and thin cytoplasmic
projections (telopodes, Tps), and cylindrical cell
bodies were detected. They were found in-between
the renal tubules and in close proximity to blood
vessels (Fig.1&2). Tpswere noticed to extend
forming networks through which TCs showed
contact with other TCs and surrounding cells. In
group III, in addition to the renal tubular changes
related to the renal aging (in the form of presence of
vacuolation in the «cells of renal tubules,
degenerated cells, and congestion of blood vessels),
the examination of H&E stained sections of the
renal cortical tissue reveals TCs with their
characteristic long and thin Tps and cylindrical cell
bodies. They were found in-between the renal
tubules and in close proximity to blood vessels but
less frequent than in groups I & II (Fig.3).
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2- Immunohistochemical staining:

Light microscopic examination of CD34
immunohistochemical stained sections in group I
and II revealed CD34-positive TCs with a high
expression in cell bodies and Tps. TCs and their Tps
often were chained in networks surrounding the
microvessels and in-between the renal tubules (Figs
4&5). In group III, examination of CD34-
immunostained sections showed weak positive
CD34 - immunoreactive TCs with their Tps in-
between the renal tubules (Fig.6). Morphometric
measurements and analysis of TCs have been done
through counting TCs in group III immunostained
sections, where mean +SD of the number of TCs
was 1.83+ 0.81. There was a significant decrease
(P-value <0.0001) in number of TCs in group III in
comparison with those in both of group I and group
IL

Morphometric study and analysis of TCs
were accomplished through counting TCs in
immunostained sections (table 1&chart 1), where
the number of TCs in group I (mean £SD) was 5.05
+ 1.20. Mean +SD of the number of TCs in group
IT was 3.0 £ 0.93. There was significant decrease
(P-value <0.0001) in number of TCs in group II in
comparison with those in group I. In group III,
mean *+SD of the number of TCs was 1.83+ 0.81.
There was significant decrease (P-value <0.0001) in
number of TCs in group III in comparison with
those in both of group I and group II

3- Semithin sections:

Examination of semithin sections of each
of group I and 1I stained with toluidine blue showed
TCs with their characteristic Tps in-between the
renal tubules and in close proximity to blood vessels
and glomeruli (Fig.7&8).In group III, TCs were
identified, but they were few and far between
(Fig.9).

4- Transmission electron
examination:

In group I and group II, TCs with their
long Tps could be clearly seen in the renal cortex in
between the renal tubules and near the blood
vessels. TCs display an indented oval shaped
nucleus showing patches of heterochromatin

microscopic
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particularly near the nuclear membrane in addition
to euchromatin. The nucleus was relatively large
surrounded by a thin cytoplasmic layer containing
few mitochondria, few endoplasmic reticulum,
filaments and a small Golgi apparatus
(Fig.10,11&12). In group III, through the TEM
examination, TCs with their Tpswere rare as they
were found with difficulty in the renal cortical
tissue. TCs displayed an oval shaped nucleus
showing euochromatin distributed throughout the
nucleus in addition to disorganized heterochromatin
near the nuclear membrane. The nucleus was
relatively large surrounded by a thin cytoplasmic
layer  containing few  mitochondria, few
endoplasmic reticulum, filaments and a small Golgi
apparatus. Intracellular and extracellular vesicles in
addition to caveolae could be clearly seen (Fig.13).
Comprehensive EM examination of specimens of
group III revealed the presence of disintegrated TCs
with fragmentation of their Tps.

Morphometric analysis of TCs and their
Tpswas done using the imagej software on the TEM
photomicrographs (table 1&charts 2-5).

Telopodesin groups I and II were detected
as discontinuous segments emerging from the
cellular body with alternation of podoms and
podomers. Podoms constituted the dilated portion,
which contain mitochondria, endoplasmic
reticulum, secretory vesicles, caveolae and
filaments. Podomerswere thin processes between
the podoms. In group III, frequently Tpswere found
to be disintegrated and fragmented. Secretory
vesicles and caveolae were detected on
ultrastructural examination of group III Tps.

In all groups of the study, homocellular
and heterocellular junctions were noticed between
TCs cell bodies with their Tps and the neighboring
TCs, the cells of renal tubules and vascular
endothelial cells (Fig.11,12&13).
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Figl: A photomicrograph of a section from the kidney in the
group I (3 week-aged), showing telocytes (black arrows) with
their telopodes (black arrowheads) located near renal tubules
and in the proximity of blood vessel (BV) (proximal
convoluted tubule, PCT; distal convoluted tubule, DCT) (H&E
stain with magnification x1000).

Fig 2: A photomicrograph of a section from the kidney in the
group II (adult), showing telocytes (black arrows) with their
telopodes (black arrowheads) located in between renal tubules.
(Proximal convoluted tubule, PCT; distal convoluted tubule,
DCT) (H&E stain with magnification x1000).
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Fig 3: A photomicrograph of a section from the kidney in the
group III (1 year-aged), showing a degenerated renal tubule
(arrowhead). Congestion of the blood vessels (BV) is present.
A telocyte is observed (black arrow) with Tps extending from
it. (Proximal convoluted tubule, PCT) (H&E stain with
magnification x1000).

Par

Fig 4: A photomicrograph of a CD34-immunostained section
from the kidney in the group I (3 week-aged), TCs showed a
positive reaction for CD34 immunostaining (black arrows)
with their telopodes (Asterisks) forming networks in between
the renal tubules and in the proximity of blood vessel (BV).
(Proximal convoluted tubule, PCT; distal convoluted tubule,
DCT; glomerulus, G) (magnification x1000).
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Fig 5: A photomicrograph of a CD34-immunostained section
from the kidney in the in group II, TCs showed a positive
reaction for CD34 immunostaining (black arrows) with their
telopodes (arrowheads) located in between the renal tubules
and in the proximity of blood vessel (BV). (Proximal
convoluted tubule, PCT; distal convoluted tubule, DCT;
glomerulus, G) (magnification x1000).

Fig 6: A photomicrograph of a CD34-immunostained section
from the kidney in group III. TCs show a weak positive
reaction for CD34 immunostaining (black arrows) located in
between the renal tubules, with their telopodes (arrowheads)
forming networks. (magnificationx1000).
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Fig.7: A photomicrograph of a semithin section from the
kidney in the group I (3 week-aged), showing telocytes (black
arrows) with their telopodes (black arrowheads) located in
between the renal tubules and in the proximity of blood vessel
(BV). (proximal convoluted tubule, PCT; distal convoluted
tubule, DCT) (toluidine blue stain with magnification x1000).

Fig.8: A photomicrograph of a semithin section from the
kidneyin group II, showing telocytes (black arrows) with their
telopodes (black arrowheads) located in between the renal
tubules and in the proximity of blood vessel (BV). (Proximal
convoluted tubule, PCT; distal convoluted tubule, DCT)
(toluidine blue stain with magnification x1000).
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Fig. 9: A photomicrograph of a semithin section from the
kidneyin group III, showing the renal tubules with decreased
density of staining and extrusion of some nuclei into the
lumina of the tubules. Pigment deposition is observed in the
tubular epithelium (the deposited pigments are considered to
be lipofuscin). Telocyte (black arrows) with their telopodes
(black arrowhead) located in between the renal tubules and in
the proximity of blood vessel (BV). Congestion of the blood
vessels is present. (Proximal convoluted tubule, PCT; Distal
convoluted tubule, DCT) (toluidine blue stain with
magnification x1000).
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Fig.10: TEM photomicrograph of ultrathin section from
the kidney in the group I (3 week-aged). Telocyte (TC)
is present in between the renal tubules and blood vessels.
TC display a relatively large indented oval nucleus (N)
showing patches of heterochromatin particularly near the
nuclear membrane in addition to euchromatin. The
nucleus is surrounded by a thin cytoplasmic layer. A
large intracytoplasmic vesicle (v) is present. Telopodes
(Tpla and Tplb) arise from the TC. Telopode (Tp2) of
another TC is present. Tps show alternating podoms
(arrows) containing mitochondria and vesicles, and
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podomeres (Asterisks). (Blood vessel, BV; endothelial
cell, En; scale bar: 2 um, x3600).

Fig.11: TEM photomicrograph of ultrathin section from the
kidney in the group I (3 week-aged). Telocyte (TC) display a
relatively larger indented oval nucleus (N) showing patches of
heterochromatin (Ht) particularly near the nuclear membrane
in addition to euchromatin (Eu), nucleolus (Nu) is apparant.
The nucleus is surrounded by a thin cytoplasmic layer
containing few mitochondria (m), few endoplasmic reticulum
(ER). Telopodes (Tpla, Tplb and Tplc) arise from the TC.
Homocellular junction (blue circles) appears where the TPs of
the TC form junctions with Tps (Tp2 and Tp3) of other
adjacent TCs. Intra- and extra-cellular secretory vesicles
(black arrows) are present. (Proximal convoluted tubule, PCT;
scale bar:500 nm, x14000).

Fig.12: TEM photomicrograph of ultrathin section from the
kidney in the group II. Telocyte (TC) is present in between the
renal tubules. TC display a relatively large indented oval
nucleus (N) showing patches of heterochromatin particularly
near the nuclear membrane in addition to euchromatin,
nucleolus (Nu) is apparant. The nucleus is surrounded by a
thin cytoplasmic layer containing cytoplasmic organelles.
Telopodes (Tp1) arise from the TC. Telopode (Tp2) of another
TC is present. (Scale bar: 2 um, x7200).
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Fig.13: Transmission electron photomicrograph of ultrathin
section from the kidney in the group III. Telocyte (TC) is
present in renal interstitium with the telopode (Tpla and
Tplb) extending from it. The nucleus (N) of the TC a is
relatively large and shows condensed chromatin. The
perinuclear cytoplasm is reduced with marked vacuolization of
the cytoplasm in Tp. Many intra- and extra-cytoplasmic
vesicles are present (asterisks). Parts of the cellular membrane
are dissoluted with extrusion of degenerated cytoplasmic
contents. Homo- and hetero-cellular junctions (circles) are
present between TP2 with the endothelial cell (En) and with
Tpla of the adjacent TC respectively. Degenerated tubular cell
is present. (Scale bar: 2 um, x7200).

Table (1): The mean values + standard deviation
(meantSD) of the morphometric measurements of
TCs in the groups 1, I1, and III:

Group I | GrouplIl Group III
parameters (3 weeks) | (3 month) (1 year)
Number  of | 5.05+1.20 | 3.0+0.93 1.83+ 0.81
TCs/ hpf
P value 'P<0.0001" | 'P<0.0001""

P<0.0001""
TCs cell body | 8.49+2.14 | 6.66£1.60 5.43+2.69
length (um)
P value 0.0478™ 0.01817!
0.1584 (ns)*
TCs nucleus | 1.55+0.19 | 1.35+ 0.46 | 2.03+0.59
diameter (um)
P value 0.1521(ns)! | 0.0333"!
0.0170
Length of Tps | 10.79+4.39 | 9.61+ 3.53 | 7.96+ 3.37
(um)
P value 0.2804(ns)" | 0.0693 (ns)"
0.1646 (ns)*
Number  of | 2.57+0.79 | 2.0 +0.58 1.71+ 0.49
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Tps
P value 0.0736 (ns)' | 0.0153™
0.1685 (ns)?

Values are mean+SD, '; p value in comparison with
group I, % p value in comparison with group II

ns: non-significant(P > 0.05),

* P-value < 0.05, ** P-value < 0.01; *** P-value < 0.001
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Chart (1): Showing the column graphic presentation for
the mean values of number of TCs in groups L, II, and III
(***statistical significant difference in comparison to
group I).
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Chart (2): Showing the column graphic presentation for
the mean values of TCs cell body length (um) in groups I,
11, and III (*statistical significant difference in comparison
to group D).
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TCs nucleus diameter
(um)

Group | Group Il Group Il

Chart (3): Showing the column graphic presentation for
the mean values of TCs nucleus diameter (um) in groups I,
11, and III.
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Chart (4): Showing the column graphic presentation for
the mean values of length of Tps (um) in groups I, I, and
II1.
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Chart (5): Showing the column graphic presentation for
the mean values of number of Tps/ hpfin groups I, II, and
II1.

Discussion:

Since telocytes (TCs) have been identified
by Popescu and Faussone-Pellegrini (2010), many
researches on TCs have proved its existence,
structure and specific immune markers expression
in many normal organs and in different species.
Multiple physiologic functions have been suggested
for these cells. Bei et al. (2016) and Gandabhi et al.
(2020) reported that TCs have been implicated in
angiogenesis, cellular signaling, tissue
homoeostasis, cell expansion and movement,
remodeling and repair, and they suggested to
suppress oxidative stress and cellular ageing, and
may have a protective effect against inflammation
and oncogenesis.

Kidney aging is a normal physiological
process associates with various morphologic,
molecular and functional changes in the kidney
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tissues. In the present study, renal tubular changes
are observed in H&E stained sections of renal
cortical tissue in group III (12 months, late adult
group) in the form of vacuolation in the cells of
renal tubules, degenerated cells, and congestion of
blood vessels, although these changes are not
noticeable in either group I (3-week aged) or group
II (3-month aged group). This result is in agreement
with the findings of Zhou et al. (2008)and Kotob et
al. (2021) in their studies on kidney aging as regard
the tubulointerstitial findings.

Miyazawa et al. (2009), Small et al. (2012)
and O'Sullivan et al. (2017) suggested in their
studies on the aged rat kidneys that the increased
oxidative load (including mitochondrial oxidative
phosphorylation) in the aging kidney together with
decreased antioxidative capacity, reduced levels of
Cu/Zn-SOD catalase, and GSH reductase may be
responsible for chronic cellular stress,
mitochondrial injury, apoptosis and cellular
damage.

Morphometric study and analysis of TCs in
the kidney are accomplished in our study through
counting TCs in CD34-immunostained sections.
This present study shows that the number of TCs
decrease with the advancement of age, where there
is a significant decrease (P-value <0.0001) in
number of TCs in each of group II and II in
comparison with those in group I. Also there is a
significant decrease (P-value <0.0001) in number of
TCs in group III in comparison with group II. This
result is consistent with the results found by
Popescu et al. (2015) in their study on the cardiac
TCs where they found that the number of TCs is
significantly decreased (P-value < 0.01) in children
and adults compared with the newborn group, they
suggested that TCs are the first cells involved in the
heart regeneration and their reduction with aging is
associated with limited regenerative or reparative
ability of myocardium with the advancement of age.

Examination of semithin sections of
specimens of group I and II stained with toluidine
blue shows TCs with their characteristic Tps in
between the renal tubules and in close proximity to
the blood vessels and glomeruli. Whereas in group
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II, TCs are identified, but they are few and far
between, which is in agreement with our results of
the significant reduction of the TCs number in
group III in comparison to those in groups I and II
as detected in the CD34-immunostained sections.

The ultrastructural findings of TCs in the
renal specimens in the groups I and II are in
agreement  with those  documented by
Gherghiceanu and Popescu (2011) and Zheng et
al. (2012). TEM examination in group III renal
specimens shows that TCs are rare as they are found
with difficulty in the renal cortical tissue, in
addition to that disintegrated TCs with
fragmentation of their Tps are observed, a result
that is not observed in either group I or II ultrathin
sections. This result is consistent with Zhou et al.
(2008), Melchioretto et al. (2016) and Kotob et al.
(2021), who found in their studies that renal aging
involves several tubulointerstitial degenerative
changes in kidney structure in the form of
tubulointerstitial fibrosis, apoptosis and atrophy
with inflammatory cell interstitial infiltration and
these alterations interfere with the physiologic
functions and end with chronic renal failure. They
explained their results by the presence of arterial
intimal fibrosis demonstrated in the aged kidney
groups with the development of renal ischemia and
other glomerular and tubulointerstitial degenerative
changes. So that the reduction of TCs count with
aging in addition to the TCs disintegration in our
study could be a part of generalized reduction in the
renal mass and the degenerative tubulointerstitial
changes with aging.

In our study the significant reduction of TCs
count with advancement of age (groups II and III)
in comparison to the early age group (group I) may
be associated with the reduced ability of the kidney
to regenerate following the age-related degenerative
changes with apoptosis in advancing age groups.
This is in agreement with Li et al. (2014) who in
their study suggested that the presence of TCs in the
kidney have a potential role in the repair and
regeneration of injured tissues. Where TCs
transplantation could effectively reduce the renal
histological damage and attenuate renal dysfunction
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after renal ischaemia-reperfusion injury (IRI) in
rats.

In the present study there is a significant
decrease (P-value < 0.05) in the mean value of the
length of TCs' cell body in the groups II and III in
comparison with the mean value in group I TCs.
While there is non-significant decrease of the mean
value of the length of TCs cell body (P-value >
0.05) in group III in comparison to group II mean
value. This is in agreement with Tamura et al.
(2021) who reported that TCs undergo cellular
atrophy and shrinkage as a normal change with
aging, with reduced immunoreactivity and
expression of genes in the TCs in the aged rat
stomach specimens.

There is a non-significant decrease (P-value
> 0.05) of the mean value of the diameter of TCs
nuclei in group II rats in comparison with those in
group 1. Also, there is a significant increase (P-
value < 0.05) in the mean value of the diameter of
TCs nuclei in group III rats in comparison with
those in each of group I and in group II TCs. This
finding is in consistence with the changes in the
mean value of the diameter of cell body in the TCs
in the groups II and IIl. This is supported by the
study of Webster et al. (2009) who reported that
the nuclear and cytoplasmic volumes are somehow
related to each other with a constant nucleo-
cytopasmic ratio throughout the cell cycle.

Through the TEM examination of TCs, Tps
are detected as discontinuous segments emerging
from the TCs' cell body with alternation of podoms
and podomers. Tps are shown to contain cytoplasm
with  typical cellular organelles, especially
mitochondria and vesicles. Tps were described by
Zhong et al. (2018)as being specific and
characteristic for TCs, as Tps existed forming a 3-
dimensional network associated with the blood
vessels, capillaries, smooth muscles and never
endings.

Secretory vesicles and caveolaecould be
abundantly detected on ultrastructural examination
in Tps of groups I and III than in group II. Their
abundance at the early age group (group I) could be
supported by the result of the study by Hussein and
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Mokhtar (2018) on the TCs throughout lung
development, who detected an increase in the
number of secretory vesicles and caveolae in
postnatal life and suggested that they are concerned
with secretory activity and consequent transport of
signaling molecules and important macromolecules
to neighboring cells. These properties enable the
TCs to affect or control the activity of the
surrounding cells. On the other hand, the increase of
the secretory vesicles and caveolae detected in the
present study in TCs and their Tps of group III is in
accordance with Popescu et al. (2015) study on
cardiac TCs. Where they found that the total area of
mitochondria is decreased and the number of
secretory vesicles and caveolae is higher in the aged
rat group in comparison to the newly born group.
They attributed this result to the possible
contributive role of TCs in the repairr and
regeneration of the surrounding tissue during aging
through massive release of secretory vesicles
containing macromolecular signals as microRNAs
to the extracellular matrix.

There is a non-significant decrease (P-value
> 0.05) of the mean value of the Tps length of TCs
in renal cortical tissue in group Il rats in comparison
with those in group I. Also, there is a non-
significant decrease (P-value > 0.05) in the mean
value of the Tps length in group III rats in
comparison with those in each of group I and in
group II TCs. Our explanation for this age-related
non-significant reduction in the Tps' length is being
a part of the age-related degenerative changes in the
advancing age groups with fragmentation of Tps as
is clearly seen by TEM in group III ultrathin renal
cortical tissue specimens.

There is a non-significant decrease (P-value
> 0.05) of the mean value of the number of Tps
emerging from each cell of TCs in renal cortical
tissue in group II rats in comparison with those in
group L. There is a significant decrease (P-value <
0.05) in the mean value of the number of Tps in
group III rats in comparison with those in group L
This result is inconsistent with Enciu and Popescu
(2015) who through their study on the in vitro
culturing of TCs to passage 21, documented that
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ageing of TCs is associated with an increase of the
ratio of Tps/TC number with about 50 %.

On TEM examination of renal TCs in the
groups I, II and III, homo- and hetero-cellular
junctions are noticed between TCs' cell bodies with
their Tps and the neighboring TCs, the cells of renal
tubules and vascular endothelial cells. Faussone-
Pellegrini and Gherghiceanu (2016) and Cretoiu
et al. (2017) documented that the TCs by their
extremely long and interconnecting Tps, form a 3-
dimensional labyrinthine network and by means of
their homocellular contacts could function as a
scaffold necessary to determine the correct
parenchymal organization during morphogenesis or
to drive tissue renewal or repair in the postnatal life.
In addition to the homocellular contacts, TCs
establish heterocellular contacts with most of cell
types. Through both types of contact, TCs are
involved in the intercellular exchange and electrical
signaling to maintain tissue/organ function.
Conclusion:

The present study provided an evidence of
the presence of TCs in the interstitium of the renal
cortex as evidenced by light and electron
microscopy. On comparison of the age groups in the
study, it is proved that TCs decrease in number with
degenerative changes observed with aging. This
could be associated with decreased regenerative
capacity of the renal tissue with advancement of
age.
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