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Abstract

Twelve dogs with full thickness
cutaneous wounds such as dog bitten wounds,
traumatic accident wounds and chronic wounds
were selected and randomly divided into two
groups. In Group I, a pre-sterilized bovine
collagen-alginate sheet and in Group Il, a pre-
sterilized bovine collagen sheet were applied
as wound dressing. Re-application of dressing
was continued at 48 hours intervals for a two
more timesand afterwards weekly bandaging
was followed. The animals were observed for
a period of 28 days and a cutaneous punch
biopsy from the mid-portion of healing wound
was taken on day 28 for histopathological
examination to evaluate the progress of wound
healing. The results of the study revealed that
both bovine collagen and bovine collagen-
alginate had good graft acceptance, with
no adverse reactions and helped in the
augmentation of wound healing process.
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The launch of natural biopolymers
such as collagen, chitin, alginate as wound
dressings have transformed the world of
regenerative medicine and art of wound care
by enhanced healing process. Collagen, being
the most abundant protein in the body and a
key component of extracellular matrix, play
a pivotal role in all phases of wound healing
when applied to wound surfaces (Boateng
et al., 2008). On the other hand, alginate has
additional haemostatic and adherent properties
(Sezer and Cevher, 2011). Reports on the use
of collagen in clinical veterinary wounds are
plenty; however a clinical evaluationwith the
use of collagen-alginate is scanty. Hence, the
present study was undertaken to evaluate the
tissue response to full-thickness cutaneous
wound healing on application of bovine collagen
and bovine collagen-alginate sheets as wound
dressing in dogs.

Materials and Methods

The study was conducted in twelve
systemically stable dogs presented to the
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Veterinary hospitals of Kerala Veterinary and
Animal Sciences University at Mannuthy and
Kokkalai, withfull thickness cutaneous wounds.
The animals were randomly divided into two
groups of six each viz., Group | and Group Il.
Thorough debridement of the wound, making
the wound edges even and irrigation with sterile
normal salinewere performed under general
anaesthesia. In dogs of Group |, pre-sterilised
bovine collagen-alginate sheet was applied on
the surface of the wound in desired shape and
fixed to the edges of the skin using a series of
simple interrupted sutures with 1-0 polyglactin
910 suture. Similarly, in Group Il, pre-sterilised
bovine collagen sheet was applied. Re-
application of the material was continued at
48 hours interval twice after which bandaging
alone was employed.

The dogs were observed for a period
of 28 days. A cutaneous punch biopsy sample
of the mid-portion of the biomaterial implanted
portion of the healing woundfrom four dogs in
Group landthree dogsin Group Il were collected
for histopathological studies on 28™"day. The
formalin fixed tissue samples were sectioned
and stained with routine Haematoxylin and
Eosin stain for histopathological evaluation of
wound healing.The parameters studied were
necrotic and degenerative changes, extent of
neovascularisation, fibrosis, fatty infiltration and
the deposition of collagen. The inflammatory
response was assessed by observing the
presence of polymorphonuclear leucocytes,
lymphocytes, macrophages, plasma cells and
giant cells.

Results and Discussion

Complete epithelialization was
noticed in three out of four dogs in Group
| and one out of three dogs in Group Il
The dermis showed fluctuating levels of
inflammatory response. The dermis in which
there was complete epithelialization, had less
inflammatory response with lesser infiltration
of lymphocytes and macrophages (Fig. 1) in
both the groups. This was in accordance with
observations of Lazovic et al. (2005), Ophof
(2010) and Basha et al. (2011). Higher levels
of infiltration by neutrophils, lymphocytes,

plasma cells and macrophages were observed
in one dog each from Group | and Group I,
where epithelialization was not completed
(Fig. 2). This was in accordance to Gomez
et al. (2004) who observed the presence of
inflammatory cells on open wounds of horses
treated with processed collagen. Only two giant
cells were observed in one dog from Group |
whereas giant cells wereabsent in the dermis
of other dogs (Fleck and Simman, 2010). But
this was converse to the results observed by
Truong et al. (2005) on using various dermal
matrices. Fibroblast proliferation was extensive
with marked collagenisation and conspicuous
neoangiogenesis in the samples taken from
both the groups (Fig. 3). Neovascularization
was widespread in the dermis of skin healed
by both bovine collagen and bovine collagen-
alginate sheet, with no fatty infiltration and
fewer areas of necrosis and fibrosis. Regaining
the adnexal structures was observed in one dog
from each group, where new epithelization was
complete (Fig. 1) Generally these observations
were suggestive that the biomaterials elicited
least inflammatory reactions as the presence
of inflammatory cells and phagocytic cells were
less; atthe same time the biomaterials promoted
the wound healing process as indicated by the
neovascularization and fibroblast proliferation,
epithelization and regaining of adnexal
structures. (Jothi et al., 2007; Hayashi et al.,
2012).

Marked fibroblast proliferation and
collagenisation were noticed in the biomaterial
treated wounds suggestive of improved wound
healing. Most of the wounds healed within
28 days with near normal histomorphology,
indicative of possible regenerative process.
Overall, both bovine collagen and bovine
collagen-alginate sheet treated wounds
showed good graft acceptance with excellent
wound healing process.
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