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Maintenance a functional lifelong tissue requires a continual cellular
turnover. Rate of turnover is thus carefully balanced with malfunctioned
and dying cells. Physiological cell turnover predicates mostly on the resident
terminally differentiated or stem cells. Terminally differentiated Cells
may have a replication tendency enable them to propagate proliferating
precursors. Most organs and tissues have their own stem or progenitor cells
which retain capacity for differentiation. Directing Stem cells to the target
destination depend on their niche and microenvironment. Certain factors
exert their effect on stem cells to guide specific gene expression which in turn
promote cellular propagation and differentiation (1).

Maintenance of cartilage depends primarily on perichondrial cells.
Stimulation of perichondrial cells for chondrogenic differentiation yield
proteoglycans-rich matrix around the whole circumference and expansion in
diameter of the cartilage (Appositional growth of cartilage). Cartilage renewal
is also accomplished by generation new cell progeny by chondrocytes division
which produce new interstitial matrix (Interstitial growth of cartilage) (2).

Nature and structure of the articular cartilage render their regeneration
difficult. Articular cartilage is not supplied by perichondrial stem cells. The
terminally differentiated chondrocytes have a limited proliferative capacity.
Hence, articular cartilage has a poor regenerative ability (3).

Several strategies have been developed for cartilage regeneration, However,
many promising attempts have been made to gain articular hyaline cartilage
that have adequate physical and chemical properties. The current article
introduces an alternative type of cell, mesenchymal cell, that have been
recently identified during cartilage growth, renewal and replacement
during prenatal and postnatal life in different species. Cell identification
is based on morphological, histochemical and immunophenotyping
profile. Mesenchymal cells are small cells, have several cell processes which
connect between mesenchymal cells. Mesenchymal cells are distinguished
by expression of cell surface marker CD117 or C-kit. Transitional stages of
chondrogenic cells express type II collagen; the basic fibrillar component
of the cartilage matrix. Chondrogenic cells secrete cartilage-specific
proteoglycan rich matrix. Mesenchymal cells have proteolytic enzymatic
activities that enable them to penetrate the cartilage matrix. They have a
strong MMP-9 immunoreactivity (4-6). MMP-9 degrades collagen types 1V,
V, X1k ", XIV1", elastin, aggrecan, link protein, decorint, lamininn, entactin,
SPARCq, myelin basic proteinm,*2Mn, %1Pli, IL-1Bj, proTNF-ok (7).

Mesenchymal cells invade cartilage matrix of the airbreathing organ of
catfish. Several sites of cellular invasive masses accompany vascular elements.
Mesenchymal cells are originated from the perichondrial tissue or from the
surrounded mesenchymal tissue. They acquired chondrogenic cell lineage and
secrete an elastic type cartilage matrix. Hence, they participate in interstitial
cartilage growth. Mesenchymal cells also are significant for cartilage renewal.
They fill the spaces and lacunae that are left by the dying cells. The base of
the air-breathing organ is supported by hyaline cartilage. Mesenchymal cells
penetrate the hyaline cartilage where they commit proteolytic degradation
of the existing cartilage matrix. Chondrogenic mesenchymal differentiation
derives replacement of the hyaline cartilage by the elastic cartilage matrix.
Therefore, mesenchymal cells provide the structural and functional
maintenance of cartilage (4,8,9).

Cartilage canals are vascular tubes developed in the epiphyseal cartilage

during embryonic life. They are originated from the perichondrial papillae
(10). Cartilage canals provide the epiphyseal cartilage with mesenchymal
stem cell (11). Immunotypic profile of cellular constituents of cartilage canals
characterize type II collagen expressing cells (12,13) and type I collagen and,
periostin expressing cells (11,14,15).

Mesenchymal cells are described in embryonic cartilage of avian and
mammalian species. Mesenchymal invasion has been detected in the growing
cartilage of different skeletal elements such as nasal, occipital, turbinate,
lacrimal, sternum, frontal, premaxilla, maxilla, dentary, ribs, humerus,
radius, ulna, femur, tibiotarsal, digit, vertebrae, clavicle. Mesenchymal
invasion occurs in vascularfree areas. Undifferentiated mesenchymal cells
are derived from perichondrium or from the encompassing mesenchyme
where lack the perichondrium. Mesenchymal cells organization have
a different pattern. They may be arranged as cellular masses of high and
low cellular densities, packed as streaks of cells or oriented as a single
mesenchymal cell. Mesenchymal streaks acquire different directions; parallel
or randomly organized or in a bifurcated pattern. Mesenchymal-like cells are
also mentioned in postnatal life. They are identified in the oropharyngeal
cartilage of both duck and goose particularly cartilage of the middle nasal
conchae, laryngeal cartilage and arytenoid cartilage and entoglossal cartilage.
Mesenchymal cells represent chondrogenic potential precursors participate
in interstitial growth of the developing cartilage (5,6).

In conclusion, invasion of mesenchymal cells during tissue growth considered
a unique phenomenon. Several models have been introduced to study this
phenomenon. Application of mesenchymal stem cells in tissue repair to be
driven to their ultimate destination remain a hopeful purpose. Mesenchymal
invasion phenomenon may provide a new therapeutic strategy for cartilage
renewal. This should encourage Stem cell Technologies Scientist to discover
signaling molecules and factors that attract mesenchymal-like cells and
govern their chondrogenic differentiation.
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