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Abstract 

 

Neutrophils are one of the most abundant cells of the immune system and are very active during 

the wound healing process. This study aimed to determine the description and comparison of 

neutrophil cells after treated sugar and honey in the incision wounds of domestic cats (F. 

domestica). 15 samples were used with treatment for 14 days and the preparations were given 

topically. The treatment group consisted of 5 groups, namely Negative control group (NCG) 

with normal wound healing (without treatment), Positive control group (PCG) given 

Bioplacenton ointment, treatment group 1 (TG1) used sugar, treatment group 2 (TG2) used 

honey, Group Treatment 3 (TG3) used combination of sugar and honey. Skin samples were 

taken on the 4th, 9th, and 14th day of each group to make histopathology preparations and 

observation under a microscope by assessing the number of neutrophil cells with an indicator 

score of 0 - 5. Treatment Group 1 (TG1 ) used sugar shown the best decrease in the number of 

neutrophil cells with the development of the same healing process like as Treatment Group 3 

(TG3) used a combination of sugar and honey, while Treatment Group 2 (TG2) used honey 

shown also a decrease in the number of neutrophil cells. The three treatment groups showed a 

better healing process than Negative control group (NCG) without treatment and showed 

almost equivalent results to the Positive control Group (PCG) used Bioplacenton ointment. 
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Introduction 

  

Felis domestica is one of the most popular pets in the world and has behavioral characteristics 

that tend to be active and aggressive. Excessive aggressive behavior in cats can become a serious 

problem that can result in injury to oneself, other animals or the owner (Tuzio et al., 2004). 

Wounds are defined as bodily injuries that result in disruption of the structure of the body 
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(Kirpensteijn and Haar, 2013). The disruption of the skin structure is caused by trauma from 

sharp and blunt objects, changes in temperature, exposure to chemicals, explosions, electric 

shocks, or insect bites (Angel et al., 2014). Injuries can also occur as a result of deliberate action, 

such as wounds in surgical incisions (Tear, 2017). 

 

Wounds that form on the body will trigger the wound healing process. Wound healing refers 

to a complex and multifactorial process in response to disruption of the normal anatomical 

structure and function of skin tissue. It is characterized by a series of events, namely, 

inflammation, cellular phase (granulation), narrowing of the wound area (wound contraction), 

collagen deposition (collagen formation), epithelial covering (epithelialization), and scar 

remodeling (keratinization). One of the most active cells during skin wound repair is neutrophils 

(Ibrahim et al., 2018). Neutrophils play an important role during the inflammatory phase of 

the wound healing process where the antimicrobial activity of neutrophils is very effective and 

allows these cells to carry out their main function to prevent the wound from becoming infected 

(Wilgus et al., 2013). 

 

Healing wounds using alternative materials, it is necessary to know their effectiveness in 

influencing the number of neutrophils. One of them is using traditional medicine with natural 

ingredients that can be used to heal wounds, namely sugar and honey. Sugar has the property 

of reducing the proliferation of bacteria due to its high osmolarity, thereby reducing the 

moisture content in the wound. Honey has been shown to be effective against bacterial growth, 

and its use promotes wound healing (Mathews dan Bennington 2002). 

 

The purpose of this study was to describe the effect of giving sugar and honey on the number 

of neutrophil cells in the incision wounds of domestic cats (F. domestica) and provide this new 

information to educate the public about traditional medicine regarding its use in wound healing 

in animals. 

 

Materials and Methods  

 

This research was conducted at the Pathology Laboratory of Teaching Animal Clinic of 

Hasanuddin University. The sample in this study was 15 male domestic cats (F. domestica) with 

normal body weight (2-4 kg) and based on physical examination, they were diagnosed as 

healthy and active. The sample was divided into 5 groups consisting of negative control group 

(NCG) normal wound healing (without treatment), positive control group (PCG) given 

Bioplacenton ointment, treatment group 1 (TG1) given refined sugar, treatment group 2 (TG2) 

given honey, treatment group 3 (TG3) was given a combination of sugar and honey. All 

preparations were given topically with a frequency of 2 times a day for 14 days until the wound 

was completely closed. 

The experimental animals were acclimatized for 7 days according to the standard of 

maintenance management. Furthermore, the process of making the wound with the initial 

procedure the cat is anesthetized and then incised on the dorsal side. Skin tissue samples were 

taken on the 4
th
, 9

th
 and 14

th
 day with an anesthetized cat. The skin samples obtained were then 

made histopathological preparations with hematoxylin eosin (HE) staining. Microscopic 

assessment at 400x magnification in one field of view. Observations were made on the rate of 

neutrophil cell infiltration that was formed in wound healing. Data analysis was descriptive 

qualitative by comparing the rate of wound healing by looking at the formation of neutrophil 

cells between treatment groups. 
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Results and Discussion 

 

The results of histopathological observations of skin tissue in each treatment group showed a 

difference in the decrease in the number of neutrophil cells. This is shown in the 

histopathological features of skin tissue on the 4
th
, 9

th
 and 14

th
 days as follows. 

 

 

Figure 1. Histopathological Features of the Negative Control Group (without treatment) on (A) 4
th
 day, 

(B) 9
th
 day and (C)14

th
 day. Yellow arrows indicate the infiltration of neutrophil cells in the inflammatory 

process (HE 400x). 

 

 

Figure 2.Histopathological Features of the Positive Control Group (Bioplacenton®) topically on (A) 4
th
 

day, (B) 9
th
 day and (C)14

th
 day. Yellow arrows indicate the infiltration of neutrophil cells in the 

inflammatory process (HE 400x). 

 

 

Figure 3. Histopathological Features of Treatment Group 1 (sugar) topically on (A) 4
th
 day, (B) 9

th
 day 

and (C)14
th
 day. Yellow arrows indicate the infiltration of neutrophil cells in the inflammatory process 

(HE 400x). 
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Figure 4.Histopathological Features of Treatment Group 2 (honey) topically on (A) 4
th
 day, (B) 9

th
 day 

and (C) 14
th
 day. Yellow arrows indicate the infiltration of neutrophil cells in the inflammatory process 

(HE 400x). 

 

 

Figure 5. Histopathological Features of Treatment Group 3 (sugar and honey) topically on (A) 4
th
 day, 

(B) 9
th
 day and (C)14

th
 day. Yellow arrows indicate the infiltration of neutrophil cells in the inflammatory 

process (HE 400x). 

 

Table 1. Table of mean score of the number of neutrophil cell infiltrations 

Groups The 4
th
 day The 9

th
 day The 14

th
 day 

NCG (Without 

treatment) 
5 3 2 

PCG (Bioplacenton®) 4 1 0 

TG 1 (Sugar) 4 2 1 

TG 2 (Honey) 4 3 1 

TG 3 (Sugar+ Honey) 
4 2 1 

Score 0 = There are ≤ 3 neutrophil cell infiltrations per field of view 

Score 1 = There are 4 - 10 neutrophil cell infiltrations per field of view 

Score 2 = There are 11-20 neutrophil cell infiltrations per field of view 

Score 3 = There are 21-30 neutrophil cell infiltrations per field of view 

Score 4 = There are 31 - 40 neutrophil cell infiltrations per field of view 

Score 5 = There are ≥ 41 inflammatory neutrophil cells per field of view 

 

 

The qualitative data in this study showed that there were differences in neutrophil cell 

infiltations on 4
th
, day 9

th
 and day 14

th 
day between each treatment group (Table 1). On 4th 

day, the negative control group (NCG) showed a large number of neutrophil cell infiltration 

spread evenly in the wound area. In this group, there were no visible fibroblast cells and 

collagen fibers, which indicated that the inflammatory phase was still ongoing in the wound. 

The number of neutrophil cell infiltration in negative controls was the highest group. This is in 

accordance with the research of Jannata et al. (2014) which states that this is probably due to 

the absence of active ingredients so that it is possible that there are still microbes that must 

phagocyte and tissue damage in the wound area is different from the active ingredients in the 

treatment group. (Agustin et al., 2016). In contrast to the positive control group (PCG), 
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treatment group 1 (TG1), treatment group 2 (TG2) and treatment group 3 (TG3) where the 

number of neutrophil cells infiltration in the wound area was less than the negative control 

group (NCG). This shows that the wound healing process that took place in all treatment groups 

(TG) was better than the negative control group (NCG). The positive control group (PCG) and 

all treatment groups (TG) had the same wound healing ability on 4
th
 day, where the 

histopathological picture showed a decrease in neutrophil cell infiltration and also found 

fibroblast cells and collagen fibers with a low density at wound tissue. 

 

The fast wound healing process indicates that the application of sugar and honey has properties 

that can inhibit microbial growth. Honey has hygroscopic properties, which draws water from 

the surrounding environment, thus creating an environment with a low water concentration 

with a high osmotic effect so as to attract macrophages. Macrophages will attract fibroblasts to 

the wound area to initiate collagen synthesis (Zakariya et al., 2009). Apart from the osmotic 

effect of honey which prevents bacterial growth, honey also contains nutrients and 

antioxidants, as well as immune stimulation, and other compounds that can help the wound 

healing process (Puspita et al., 2018). Sugar has hygroscopic properties so it can form hydrogen 

bonds with water. The presence of hydrogen bonds between water and sugar causes a decrease 

in the amount of free water and a decrease in the value of water activity (aω), so that water 

cannot be used for microbial growth (Biwas et al., 2010). 

 

Observations were made on 9
th
 day, the control group and the treatment group experienced a 

decrease in the number of neutrophil cell infiltrations, in the negative control group (NCG) 

fibroblast cells and collagen fibers had begun to appear in low numbers. This is in accordance 

with the research conducted by Ali et al., (2020) that at this stage the wound healing process 

has passed the inflammatory phase and entered the proliferation phase resulting in an increase 

in the number of fibroblast cells and collagen fibers in the wound area.. The number of 

neutrophil cell infiltration in the positive control group (PCG) given Bioplacenton® 

experienced the most significant decrease in the range of 4 - 10 neutrophil cell infiltrations per 

field of view. Meanwhile, treatment group 1 (TG1) given sugar and treatment group 3 (TG3) 

given a combination of sugar and honey decreased by the same amount in the range of 11-20 

neutrophil cell infiltrations per field of view. Then the last treatment group 2 (TG2) was given 

honey and the negative control group (NCG) experienced a decrease in the number of 

neutrophil cell infiltration ranges in the range of 21-30 cells. 

 

The positive control group (PCG) giving Bioplacenton® showed the fastest wound healing 

process on the 9
th
 day then followed by treatment group 1 (TG1) and treatment group 3 (TG3). 

This shows that the active ingredients in treatment group 1 (TG1) and treatment group 3 (TG3) 

have a fairly good wound healing ability. Sugar contains TGF-a. TGF-a can activate the integrin 

a and ß receptors which function in fibroblast proliferation and collagen synthesis. Meanwhile, 

honey has the ability to induce TGF-ß which is involved in extracellular matrix reorganization 

(ECM) and collagen deposition (Ivanalee et al., 2018). Additionally, granulated sugar has an 

anti-inflammatory effect and promotes granulation by keeping the wound moist. it also 

stimulates angiogenesis, in which new capillaries are rapidly formed that can transport oxygen 

and nutrients needed for healing to the wound area (Böhmer, 2015). 

 

The positive control group (PCG) on 14
th 

day had shown that the neutrophil cell infiltration had 

almost completely disappeared in the wound area. The decrease in the number of neutrophil 

cells is replaced by collagen fibers to strengthen the newly formed tissue (Ummah et al., 2020). 

A decrease in the number of low neutrophil cell infiltrations was also seen in all treatment 

groups (TG) with a decrease in the number of cell infiltrations ranging from 4 to 10 neutrophil 

cell infiltrations. Then the last was the negative control group (NCG) with a decrease in the 

number of the range of 11-20 neutrophil cell infiltrations per field of view. The wound healing 
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process on day 14
th
 in the positive control group (PCG) and all treatment groups (TG) showed 

an effect on neutrophil cell infiltration. The active ingredient content in each treatment group 

(TG) showed a good wound healing activity approaching the positive control group (PCG) by 

administering Bioplacenton®. The same results were shown in a study conducted by Ivanalee 

et al. (2018) who show that applying sugar and honey to the wound area can accelerate the 

healing process, especially in this phase, sugar and honey play a major role in the process of 

forming new extracellular matrix (ECM), reepitalization and formation of the collagen matrix. 

 

Conclusion 

 

The application of sugar and honey to the incision wound of a domestic cat affects the number 

of neutrophil cells in the wound healing process. The sugar treatment group and the 

combination of sugar and honey treatment group gave a good effect by showing a decrease in 

the number of neutrophil cells on the 4
th
, 9

th
 and 14

th
 days which showed almost the same score 

as the positive control group with Bioplacenton®. 
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