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Abstract. This study aimed to determine the effect and comparison of histopathological
features of the skin of domestic cat (Felis domestica) on the formation of collagen fibers in the
incise wound after treated by sugar and honey. Materials and methods in this study 15 male
domestic cats were used in this study and were divided into five groups of Negative control
group (KKN) without treatment, Positive control group (KKP) used Bioplacenton®, Group 1
(KP1) used sugar, Group 2 (KP2) used honey and Group 3 (KP3) used sugar and honey
(combination) for 14 days, topically. The incision wound was made on the back of the
domestic cat and the treatments were given daily for 14 days; the skin samples were taken on
days 4, 9 and 14 to observe the formation of collagen fibers. The process of collagen fibers
formation was observed and scoring was done from score 0 to +4 based on the density of
collagen fibers in the wound area. Score changes data were analyzed descriptively. Results
showed that KKN and KP2 collagen fibrous density was similar at day 4 score 0, day 9 score
+1, and day 14 score +2. KP1 and KP3 collagen fibrous density were similar at day 4 score +1,
day 9 score +2, and day 14 score +3. While KKP collagen fibrous density was high at day 4
score+1, day 9 score 43, and day 14 score +4. KP3 showed a good collagen fiber formation
with the density was almost similar to the positive control group (KKP). The control groups
(KKN and KKP) and the treatment groups (KP1, KP2 and KP3) showed differences in the
formation of collagen fibers, fibroblast cells and the discovery of inflammatory cells on days 4,
9 and 14 during the wound healing process. The provision of sugar and honey in combination
showed a good mfluence in the process of formation of collagen fibers during the wound
healing process.

1. Introduction

The domestic cat is the cat evolution of wild cats that adapt to the environment near humans. As a
beloved animal, cats require health care, such as wound care [1]. The wound is defined as the
discontinuity of a tissue or the lost or damaged state of the body tissues. This damage can be caused by
sharp-object trauma and blunt objects, changes in temperature, chemical substances, explosions,
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electric shock, or insect bites. Wounds are usually a lot to occur on the skin area [2]. One is caused by
the wound of incision [3].

The incision wound is an open wound where the skin or membrane of the tissues ifgflamaged;
damage occurred due to deliberate (surgical operation) and accidental [4]. In the event of skin tissue,
healing and cell regeneration occur automatically as the body's physiological response [5]. The main
component in the wound healing process is collagen besides epithelial cells [6].

Collagen is mostly a type of protein in the human body and animals. Collagen is a fibers-shaped
protein that is the main part of connective tissue that is needed in wound healing, the formation of scar
tissue, and the formation of bone matrix [7]. The use of natural substances in wound healing can use
sugar and honey. Sugar has antibacterial properties and helps improve wound healing and the
development of granulation layers [8] while honey contains antibacterial substances, so it is good to
treat burns and infectious diseases [9].

2. Materials and methods

This research was conducted in the Education Veterinary Clinic Pathology Laboratoffjof Hasanuddin
University. The samples used in this study were 15 male domestic cats. The samples were divided into
five groups, i.e., group 1 as the negative control group (KKN) without any treatment, group 2 as the
positive control Group (KKP) treated with Bioplacenton®, group 3 (KP1) treated with sufr, group 4
(KP2) treated with honey, and group 5 (KP3) treated with sugar and honey (combination). The number
of samples used in this study was based on the formula of determining the large sample for
experimental trials of the group's randomized design.

The animals were acclinffized for seven days before being given treatment. (s were then
anesthetized using ketamine at a dose of 10 mg/kg BW (100 mg/mL) and xylazine at a dose of 2
mg/kg BW (20 mg/mL) intramuscularly (IM). After being anesthetized, a rectangular incision was
made with a size of 2 cm x 1 cm. The sampling process was carried out on days 4, 9, and 14 after the
cats were treated in each group. The final stage was histological preparations, consisted of several
stages, fixation, trimming, processing, embedding, blocking, cutting, and staining with hematoxylin
and eosin (HE staining).

3. Results and discussion
Histopathological scoring parameters for collagen density were presented in table 1.

Table 1. Collagen fiber density scores.

Groups The 4" day The 9" day The 14" day
KKN (Without treatment) 0 +1 +2
KKP (Bioplacenton®) +1 +3 +4
KP 1 (Sugar) +1 +2 +3
KP 2 (Honey) 0 +1 +2
KP 3 (Sugar + Honey) +1 +2 +3

0 =No collagen fibers were found in the wound area

+1 =density of collagen fibers in the area of low wounds (less than 10% part visual field)
density of collagen fibers in the area of moderate injury (10-50% part visual field)
Density of collagen fibers in tightly wound areas (50-90% part visual field)

+4 =The density of collagen fibers in the wound area is very tight (90-100% part visual field)

Table 1 showed on the 14™ day, negative control group (KKN) and group 2 (KP2) showed a
density of collagen fibers in the area of moderate injury with a score of +2. Group 1 (KP1) and
treatment group 3 (KP3) showed a density of @ght collagen fibers with a score of +3. Whereas the
positive control group (KKP) showed that the density of collagen fibers in the wound area was very
tight with a score of +4. The treatment group that showed a good level of formation of collagen fiber
density was group | (KP1) and group 3 (KP3) in combination (sugar and honey) almost same fibers
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with the formation of collagen fiber density in the positive control group using Bioplacenton® with
collagen fiber density the wound area is very tight. [

Collagen is an extracellular matrix protein that plays a role in the formation of scars in the healing
phase of connective tissue. The high density of collagen in the proliferation phase is a sign of a faster
wound healing process [10]. Sugar can secrete TGF-g, attract macrophages to wound tissue and
express integrin o and b receptors that function in fibroblast proliferation [10]. Fibroblasts are the
main element in the repair process for[fie formation of structural proteins that play a role in tissue
formation.  Fibroblasts originate from undifferentiated mesenchymal cells, producing
mucopolysaccharides, amino acids glycine, and proline, which are the basic ingredients of collagen
fibers that will link wounds [11.12]. Honey contains amino acids useful for the growth of synthesis of
other materials and energy sources, for example, for the synthesis of structural proteins such as
collagen [13]. Sugar and honey have arole in collagen synthesis so that it can accelerate the process of
wound healing. The combination of working sugar and honey in group 3 (KP3) shows a better
recovery process than the single use of sugar in group 1 (KP1) or honey in group 2 (KP2).

©

Figure 1. Histopathological features of cat skin in group 3 (KP 3) used sugar and honey of
the (a) 4" day, (b) 9" day and (c)14™ day. (a) inflammatory cells, (b) fibroblasts cells and
(c) collagen fibers (HE staining, 40x 10 magnification).

Group 3 (KP3) on the 4" day, showed inflammatory cell infiltration, the presence of proliferation
of fibroblasts with moderate density and density of collagen fibers in the area of low wounds (less than
10% part field of view) (figure la). Sugar and honey have hygroscopic properties, which draw water
from the surrounding environment. Thus creating high osmotic pressure and being able to attract
macrophages to the wound area. Macrophages will secrete various kinds of cytokines and growth
factors needed in wound healing. The cytokines secreted in platelet cells alff] function to secrete
inflammatory factors and release various potential growth factors such as Transforming Growth
Factor-f3 (TGF-p), Platelet-Derived Growth Factor (PDGF), Interleukin-1 (IL-1), Insulin-like Growth
Factor-1 (IGF-1), Epidermal Growth Factor (EGF), and Vascular Endothelial Growth Factor (VEGE),
cytokines and chemokines. This mediator is needed in wound healing to trigger cell healing,
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differentiation, and initiate the recovery of damaged tissue [14]. On the 9" day. the histopathological
examination showed the infiltration of inflammatory cells with low density. The occurrence of
fibroblast proliferation and density of collagen fibers in the area of moderate injury (10 to 50% part
field of vifl) (figure 1b). On the 14" day, it showed a small number of inflammatory cells, fibroblast
cells, and density of collagen fibers in tightly wound areas (50 to 90% part field of view) (figure 1c).
Honey has a relatively acidic pH level, ranging from 3.2 to 4.5, to prevent bacterial growth. Honey has
a collagenic effect that is acetylcholine, which can improve blood circulation and increase circulation,
which can meet the needs of oxygenation and nutrition in the injured area. Oxygen plays an essential
role in the formation of collagen. The condition can complement the lack of sugar in wound healing,
thereby accelerating the process of epitomization and angiogenesis [13.15].

4. Conclusion

The provision of sugar and honey affected the formation of collagen fibers in the healing of domestic
cat (Felis domestica) incision wounds. Wound healing using the provision of sugar and honey in
combination gave a good influence in the process of formation of collagen fibers, which was not much
different from the formation of a collagen fibrous density in the group treated with Bioplacenton®.
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