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ABSTRACT

Background: Wound healing in the skin has a remarkable cellular function

process, one of a kind in biology and requiring the cooperation of several cells,
growth factors, and cytokines. Restoration of tissue integrity via physiological
wound healing is often confined to the restoration of damaged tissue. Research
is ongoing to find better wound treatments that may speed healing, alleviate

pain, and prevent scarring without breaking the bank on hospitalizations.

Aims of the Study: To compare the efficacy of a hybrid filler (Hyaluronic acid

+ Calcium Hydroxyapatite) versus a Hyaluronic acid filler on skin healing after

induced incisions.

Materials and Methods: The research included (9) male Albino rats that were

randomly allocated into three groups (3 animals per group) based on the healing
periods (3™, 7", and 14" days). Each rat had three circular incisions done on its
dorsum. One wound (upper one) was injected intradermally with hybrid filler,
another (lower right) with Hyaluronic acid filler, and the third (lower left) was
left untreated as a control site. On the three groups, autopsies were collected
from each rat. Histopathology was used to assess the wound healing process
and identify cluster of differentiation 31 and matrix metalloproteinase-9

expression in the autopsy samples by immunohistochemistry.

Results: The histological analysis revealed a significant difference in
inflammation between the treatment groups and the control group, particularly
on the 3™ and 7™ days, the tested groups showed decreased inflammation
compared to the control, which continued throughout the period. Granulation
tissue formation scores illustrated no significant difference between groups on
the 3" and 7™ days except for the 14™ day which displayed a marked reduction

of granulation tissue in the tested groups compared to the control group which
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stayed high. Re-epithelialization increased gradually in the treatment groups
throughout the entire period compared to the control group specifically on the
14" day at which the hybrid filler group was highest followed by the Hyaluronic

acid group and the control group was the lowest.

The Immunohistochemical analysis of matrix metalloproteinase-9
demonstrated that both treatment groups showed high expression of matrix
metalloproteinase-9 throughout the whole period in contrast to the control group
which revealed weak expression with significant difference. Regarding cluster
of differentiation 31, the highest scores were for the hybrid filler group more
than Hyaluronic acid and control groups on all days with significant difference.
On days 3 and 7, however, the Hyaluronic acid group had higher median cluster

of differentiation 31 values than the control group.

Conclusion: Using the hybrid and Hyaluronic acid fillers showed a beneficial

effect on the acceleration of secondary intention wound healing in the skin of
rat model, and their application may be considered as an alternative modality of

therapy to enhance wound healing.
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