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: Tendon injuries are a significant challenge in veterinary medicine,
often resulting from repetitive stress or overuse. Traditional methods for developing
experimental tendon injury models, such as utilizing collagenase enzyme, face
limitations including high costs and restricted availability. This study aims to
investigate the destructive and inflammatory effects of different concentrations of
eugenol in inducing experimental Achilles tendonitis in rats.

: This research involved six groups of Wistar laboratory
rats (one control group and five experimental groups). The experimental groups
received varying concentrations of eugenol (diluted in DMSO) in volumetric ratios
ranging from 4:1 to 64:1, administered via direct injection into the Achilles tendon
to assess local effects.

: Macroscopic and histopathological assessments revealed that eugenol
could induce tendon degradation and inflammation in a concentration-dependent
manner. Higher concentrations caused more severe collagen fiber degradation and
inflammatory responses, while lower concentrations produced more controlled
damage.

: Eugenol, as a natural compound, effectively induces controlled
degradation and inflammation in tendons, presenting a cost-efficient alternative to
collagenase for tendon injury modeling. These findings contribute to innovative
therapeutic approaches in veterinary medicine and reduce dependence on expensive
imported materials.
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Destructive Effects of Eugenol in Rat Tendonitis

Introduction

Tendon injuries are prevalent in veterinary
medicine, often resulting from excessive strain that
leads to inflammation and lameness in animals.
Treatment typically involves non-surgical methods
such as rest and anti-inflammatory medications;
however, surgical interventions may be necessary
in severe cases. One approach to studying and
treating these injuries is the experimental
destruction of tendons, which allows researchers to
examine the biological and molecular processes
involved in tendon damage and evaluate various
treatment methods. While collagenase enzyme is
commonly used for tendon degradation in research,
its high costs and limited accessibility in Iran cause
significant challenges. This is the first study that
used eugenol, a natural compound with anti-
inflammatory and antibacterial properties, as a
substitute for collagenase.

This study aims to assess the destructive effect
of eugenol on Achilles tendonitis in rats and
compare it with collagenase. The results of this
research could contribute to the development of
cost-effective methods for treating tendon injuries
and help overcome existing limitations in
accessing research materials. Moreover, eugenol's
natural origin and availability may enhance new
avenues for research into tendon repair and
regeneration. Also, offer therapeutic benefits in
reducing inflammation and promoting tissue
healing.

Methodology

In this study, various materials and tools were used
to investigate the effect of eugenol on Achilles
tendonitis in rats. Eugenol (99% purity) was
purchased from Merck and diluted in DMSO at
different volumetric ratios. Insulin syringes were
used for tendon injections, and local temperature
was measured with a non-contact digital
thermometer. Wistar albino rats weighing
approximately 200 to 300 grams were purchased
from an animal breeding center and housed in
polyethylene cages under conditions compliant
with European Laboratory Animal Committee
guidelines (12-hour light-dark cycle, temperature
maintained at 21 * 2°C). The rats were fed
commercial pellets from Javan Khorasan
Company.

Following an adaptation period, the rats were
randomly divided into six groups, each consisting
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of six rats. Groups were divided based on different
eugenol-to-solvent ratios. Eugenol at the specified
concentrations was injected into the Achilles
tendon of the right hind leg of each rat, and over
six days, inflammatory factors, local temperature,
and skin damage were monitored. On the second,
fourth, and sixth days after injection, the rats were
humanely euthanized, and full-thickness Achilles
tendon samples were collected. These samples
were fixed in 10% formalin for a minimum of ten
days, after which 5-micrometer pathological
sections were prepared and stained with H&E for
detailed tissue analysis.

Results

Various approaches to tendon damage have
been proposed in previous studies to investigate
effective treatment methods, including mechanical,
thermal, and chemical. Mechanical methods, such
as surgery or applying pressure or tension, are fast
but costly and require specialized equipment and
expertise. Thermal methods involve using heat to
damage tendon tissue but necessitate specialized
tools. Chemical methods typically employ agents
like matrix metalloproteinases or collagenase to
break down the tendon’s extracellular matrix. For
instance, collagenase injections in horses have
been shown to induce damage resembling naturally
occurring tendonitis. However, the effects of
eugenol on tendon tissue-both inflammatory and
destructive-have not been previously reported.

This study is the first to examine the effects of
eugenol as a chemical agent on tendon tissue
through macroscopic and histopathological
evaluations. The study monitored local
temperature, inflammation, and skin damage over
six days. In the control group, local temperature
remained stable during the first two days, peaked
on days three and four, and returned to normal by
day six, indicating a body's biochemical and
inflammatory response to the injection rather than
the presence of eugenol. Notably, skin damage and
inflammation from the needle were observed only
during the initial two days.

In the first experimental group, the local
temperature of the right Achilles tendon
significantly increased during the first four days,
which can be attributed to the inflammatory
response to the higher concentration of eugenol.
Skin damage and inflammation persisted for the
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first four days, likely due to eugenol's destructive
effects. The second group showed a less intense
temperature rise due to lower eugenol
concentration, with minimal inflammation and skin
damage resolving by day four. In the third and
fourth groups, there was an initial temperature rise,
but it diminished by day four, with minimal or no
visible skin damage or inflammation, indicating
suitable dilution of eugenol that did not cause
significant harm.

Histological analysis of tendon tissue was
conducted to assess the level of damage across the
groups. The control group exhibited healthy
tendons with organized collagen fibers and
elongated tenocytes throughout the study.
Conversely, the first group displayed collagen
disarray, cellular disintegration, and intense
inflammation by day four, with severe damage to
the peritendinous tissue by day six. The second
group showed severe tendon damage and
inflammation, while groups three and four
exhibited moderate damage and inflammatory cell
infiltration. Group four, in particular, demonstrated
optimal damage for further therapeutic studies,
being substantial yet treatable. The fifth group
exhibited minimal tendon damage, with negligible
inflammation and collagen disruption, making it
unsuitable for detailed analysis.

Discussion

The results indicate that eugenol injection into
the Achilles tendon of rats induces tendon damage
comparable to that caused by collagenase injection,
characterized by increased local temperature,
inflammation, and collagen degradation. The study
suggests that eugenol contributes to tendon tissue
degradation by stimulating inflammatory cells and
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generating free radicals. Group four, which
exhibited moderate tendon damage, is identified as
a suitable candidate for further research into
treatment options for tendon injuries induced by
eugenol. Future studies are needed to explore the
potential mechanisms by which eugenol influences
tendon damage and inflammation.

Conclusion

This study demonstrates that eugenol injection
into the Achilles tendon of rats is an effective
alternative to collagenase for tendon tissue
destruction research. Eugenol, when administered
at appropriate doses, eugenol balances tissue
destruction and healing, providing valuable
insights into tendon degradation mechanisms. The
findings reveal that eugenol induces inflammation
and tissue damage similar to that caused by
collagenase, with variations depending on
concentration. The most suitable group for further
studies was Group 4, where moderate lesions were
observed. However, improper dosing of eugenol
may lead to severe, irreversible tendon damage.
Therefore, careful monitoring and precise dosage
control are essential for future investigations to
prevent excessive damage and ensure the reliability
of the results.
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