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INTRODUCTION

steoarticular pathologies
represent a major cause
of lameness in the equine
species. They are also the
first cause of performance regres-
sion. These diseases are charac-
terised by signs of lesions on the
articular cartilage of horses. The
lesions can affect the chondrocytes
(unique cells in the cartilage) or
the extracellular matrix. This ex-
tracellular matrix is a supporting
structure produced by the chondro-
cytes in order to furnish the carti-
lage with the resistance properties
needed to absorb shocks occurring
during locomotion. The pathologic
process that leads to cartilage le-
sions is complex (Fig. 1). Many
factors are accordingly involved
in this destruction of the carti-
lage. The major ones seem to be
oxidative stress, enzymatic stress
and inflammatory mediators; their
mutual influence leads to a serious
cause of lesions of the cartilage.
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Oxidative stress is defined as ex-
cessive accumulation of free radi-
cals following oxygen metabolism.
The production of free radicals
then exceeds the defence capaci-
ties of the metabolism, which ends
up in damage to the cartilage cells
[1] and particularly in inducing a
cellular ageing that can cause os-
teoarthritis [2]. It also appears that
the reactive oxygen species (ROS)

are involved in the triggering of
the cascade leading to inflamma-
tory reaction and to enzymatic
stress [1].

Actually inflammatory reaction
amplifies the process and the in-
creasing cascade leads to a higher
activity of the proteinases (nota-
bly the matrix metalloproteinases)
which damage the extracellular
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matrix around the chondrocytes
[3]. This phenomenon is called
“enzymatic stress”.

The result of this chain of occur-
rences is a weakening of the cells
and of the extracellular matrix in
the cartilage, which compromises
its principal functions: mobility
and absorption.

The common treatment of articular
troubles is based on the adminis-
tration of steroid or non-steroid
anti-inflammatory. -~ drugs which
enable a “breaking” of this chain
reaction. These drugs can hardly
be used in a context of competition
since they produce a doping effect,
and moreover, they can induce sig-
nificant side effects.

Another important aspect is the
reconstruction of the cartilage af-
ter the pathologic stage. The carti-
lage extracellular matrix produced
by the chondrocytes must restore
itself on the injured spots, which
may take some time, particularly
when the chondrocytes have been
affected by cellular damage. This
applies to most tissues, i.c. tissue
repair or remodelling is crucial for
a good restoration of the functions
of the affected organ. Every tissue
experiences daily aggression and
injuries, and its cells are exposed
to different weakening factors.
This process would lead to a di-
minishing functional efficiency if
tissue remodelling did not balance
it out. Thus, this repair enables a
“regeneration” of the tissue and
a balance between tissue damage
and tissue reconstruction. Under
pathologic conditions, inflamma-
tory reaction, oxidative stress,
and very often enzymatic stress
disturb this balance, which may
possibly lead to excessive tissue
damage.

In this regard, nutraceuticals or
functional foods, which are ther-

. -

apeutic or preventative dietary
supplements, have a threefold
use: they possess an anti-inflam-
matory effect with minimal side
effects on the one hand; on the
other hand, few of them consid-
ered to be doping substances, and
finally, since some of them are
constituents of the extracellular
matrix, they are able to stimulate
tissue respiration.

OBJECTIVES OF
THE PRESENT RESEARCH

The aim of this research is to inves-
tigate the effect of dietary extracts

on the proliferation of equine chon-
drocytes in vitro.

A sample of articular cartilage has
been taken from horse limbs from a
slaughterhouse. The fetlock articu-
lations were opened and cartilage
samples were taken using a scalpel;
then they were cut into pieces and
subjected to enzymatic digestion in
order to isolate the chondrocytes.

The chondrocytes were then culti-
vated for 7 days in 12-well plates
in a growth medium with or with-
out (for control purposes) addi-
tion of dietary extracts based on
glucosamine/chondroitin ~ sulphate
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(G/CS), hydroxylapatite (Hx) or
on a complex mineral (CM) made
of carbonate, phosphate and cal-
cium gluconate and sea salts. The
chondrocyte proliferation was
evaluated by counting the cells
using trypan blue every second
day. Each well was cultivated and
measured in quadruplicate.

OUTCOME OF THE RESEARCH

The results of the cellular counts
show that the Hx extract has a
stimulating effect on the chondro-
cyte proliferation on the 3rd and
the 5th day of cultivation (Fig. 2).
Concerning the G/CS extract, it
shows a stimulating effect on the
3rd day. By the 7th day, there is
no further noticeable difference
between the cultures with addi-

Figure 2:
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tion of feed supplement and the
control cultures. These very inter-
esting results underline the possi-
ble effect of the extracts tested on
tissue repair; an effect produced
by stimulating proliferation of the
chondrocytes.

Results from a previous research
about chondrocyte cultures com-
ing from horses that had been
orally provided with feed supple-
ments show that the C/CS com-
plement induces a decrease of the
F2-isoprotanes (markers of oxi-
dative stress) in the chondrocyte
supernate, and it remains so even
after a 6 or 24-hour stimulation
with 1-B interleukins, which was
intended to simulate an ex-vivo
inflammation of the joints (Fig.
3). Consequently, it seems that the
complement given orally- toxl
horses provides the cho
with some protection
dative stress. il
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Considering all these results, it
seems that the G/CS supplement
is able to modulate oxidative and
enzymatic stress and to stimulate
chondrocyte proliferation. Thus,
this approach could help at two
levels in the handling of articu-
lar pathologies: it could help de-
crease the cartilage destruction
and stimulate its reconstruction.

It would be interesting also to
study the effect of these extracts
on the tendons. In fact, tendon
damage is most frequent and ac-
counts for severe lameness and
for a more or less extended in-
terruption of training. In cases
of tendon damage, observation
reveals that the difficult tissue re-
pair is the biggest problem. Actu-

Figure 4:
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the tendon never fully regains
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cordingly it seems interesting
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cyte proliferation. If the stimu-
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CONCLUSIONS
AND PROSPECTS

The extracts tested here shows
signs of a modulating effect on
oxidative stress and on enzymatic
stress. In addition, its apparent ef-
fect on chondrocyte proliferation
could stand for a stimulation of the
metabolism which is probably ben-
eficial to the tissue respiration. The
same effects have also been ob-
served in tests of ex-vivo inflamma-
tory stimulation, which suggests a
preventative effect. Thus, not only
are these molecules seen to be very
promising in the management and
the prevention of joint problems,
but it would also be interesting to
investigate their effects on tendons
as well since tissue repair is the
key to the horse’s healing in cases
of tendon damage.
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