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Abstract 

The therapeutic effects of Sidr honey on second-intention healing of contaminated full-thickness skin wounds in dogs were 

investigated. Povidone-iodine was used as a standard treatment and served as a control. Healthy adult (two-to-four-year-old) 

mongrels, comprising six dogs and two bitches, were divided into four equal groups in order to obtain multi-aged wounds at the 

end of the study. Four 2cm × 2cm full-thickness skin wounds were created on both sides of the back area of each dog under 

general anaesthesia adhering to aseptic technique. Contaminated wounds were then divided into two treatment groups: Group 1, 

Sidr honey treated (right side wounds) and group 2, povidone-iodine treated (left side wounds). All wounds were evaluated 

grossly daily at the time of treatment application and digitally photographed once every week. Images were analysed using 

ImageJ software. The parameters of unhealed wound area and length of advancing epithelium were obtained. The 

epithelialisation areas, percentage of wound area, and wound contraction rate were then calculated. No significant differences 

were found between the two treatment groups in any of the parameters studied. Overall, both honey treated and iodine treated 

wounds healed well within the time period of the study (28 d). However, the study showed a beneficial effect of Sidr honey on 

second-intention healing of full thickness contaminated wounds in healthy dogs and the effect was comparable to that of 

Povidone iodine. 
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Introduction 

Honey has been used as a wound care remedy 

since ancient times (12). The Egyptians (2600-2200 

BC) were the first to apply honey to wounds (12). 

Since then, the use of honey for the treatment of 

wounds as well as honey’s use exploiting many other 

of its medicinal attributes has been under scientific 

scrutiny.  

Many medical properties have been attributed to 

honey. These include antibacterial, antifungal, antiviral, 

anti-inflammatory, antioxidant, anti-tumour, anti-

mutagenic, and prebiotic properties (17). There were no 

adverse effects on tissues related to honey use. On the 

contrary, activity was shown superior to several 

modern wound care products (23). 

Various honey-based wound healing products are 

available in the market today that are approved for 

human use. Such products have gained popularity due 

to rising bacterial resistance against common 

antibiotics and to the need to overcome clinical 

difficulties in management of chronic wounds (9). In 

veterinary practice, there is an obvious demand for 

products that enhance wound healing and provide 

potent antibacterial activity (19).  

Among various types of honey around the  

world, two medical grade honeys, Revamil source (RS) 

honey and Manuka honey have been approved for  

use in wound management due to their various 

medicinal features, especially the broad spectrum of 

antibacterial properties (14). Revamil source is 

produced in greenhouses under controlled  
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environmental conditions (14). Several factors were 

found to be responsible for the bactericidal activity of 

this honey including its high concentration of sugar, 

H2O2, 1, 2-dicarbonyl compound methylglyoxal 

(MGO), cationic antimicrobial peptide bee defensin-1, 

and the low pH (14). Manuka honey is of particular 

interest due to its superior antibacterial activity, which 

acts independently of the peroxide activity and 

osmolality (16). Methylglyoxal was found to be 

responsible for the majority of bactericidal activity in 

Manuka honey (16, 2). 

Sidr honey is considered one of the finest original 

honeys produced in the Arabic countries. The honey 

has been successfully used for the treatment of various 

health problems such as gastric ulcers, liver diseases, 

and respiratory disorders in humans as well as various 

disorders in rat models. Furthermore, the 

phytochemical components of this honey were 

accounted responsible for its remarkable analgesic, 

anti-inflammatory, and antipyretic effects (4).  

Although wound-healing effects of sundry types 

of honey have been investigated, including natural 

honey and commercially-produced honey-containing 

products, no scientific or clinical reports in recent 

literature can be found about the possible therapeutic 

effects of Sidr honey on second-intention healing of 

contaminated wounds. Therefore, the objective of this 

study was to evaluate the effects of Sidr honey on 

second-intention healing of contaminated full-thickness 

skin wounds in healthy dogs. 

Material and Methods 

Experimental animals. A total of eight (six males 

and two females), two- to four-year-old, healthy 

mongrel dogs weighing 20 ± 5 kg were used.  

A complete physical examination and blood analysis 

were performed prior to the initiation of the study. 

Upon their arrival at the Veterinary Health Center at 

Jordan University of Science and Technology, animals 

were assigned to separate cages, allowed free access to 

water, and fed a standard locally-manufactured dry dog 

diet. The dogs were allowed to acclimatise for 10 d 

prior to the study. During acclimatisation they were 

vaccinated against rabies (Biocan, Bioveta, Czech 

Republic) and treated against parasitic diseases 

(Droncit, Bayer Animal Health, USA). Rectal 

temperature, respiration, and heart rates (TRP) were 

recorded weekly. 

Wound creation and treatment protocols. Prior 

to general anaesthesia, the dogs were clinically 

examined and pre-medicated with an intramuscular 

injection of 2% xylazine hydrochloride (Xyla-Ject, 

Adwia, Egypt) at a dose of 1 mg/kg b.w. and  

a subcutaneous injection of 1% atropine sulphate 

(Adwia, Egypt) at a dose of 0.005 mg/kg b.w. 10% 

ketamine hydrochloride  (Ketamina, Alfasan, Holland) 

was then given intramuscularly at a dose of  

15 mg/kg b.w. to induce general anaesthesia. An 

approximately 15 cm × 15 cm area of the back on both 

sides of each animal was clipped and prepared for 

aseptic surgery. Four 2 cm × 2 cm full-thickness 

wounds, 5 cm apart were created on both sides of the 

animals’ backs. Wound contamination was achieved by 

covering the entire surface of the wounds with 2 g of 

fresh dog faeces and bandaging for 24 h (6).  

After 24 h wound dressings were removed and the 

wounds were flushed with sterile isotonic saline (0.9% 

NaCl). Thereafter, the wounds were divided into two 

treatment groups: group 1 - the right side wounds were 

treated with Sidr honey, N = 16; and group 2 - the left 

side wounds were treated with a 10% solution of 

Povidone-iodine, N = 16. In order to obtain multi-aged 

wounds at the end of the study, wounds were created in 

two dogs per week for four consecutive weeks, 

resulting in four groups of dogs. 

Contaminated wounds on the right side of the 

animals’ backs were treated topically using 1 to 2 mL 

of pure Sidr honey (Pure Sidr Honey, Al-Yahya Honey 

Factory, Kingdom of Saudi Arabia) and left uncovered 

to heal by second-intention. Contaminated wounds on 

the left side of the animals’ backs received 1 to 2 mL of 

Povidone-iodine solution and served as control 

(HiGeen 10% Iodine, Households & Toiletries Mfg. 

Co., Jordan). Sidr honey was applied to each wound 

twice a day for one week and then once daily until the 

end of the study period (28 d). The same procedure was 

followed using Povidone-iodine. 

Gross evaluation. Wounds were grossly 

evaluated twice a day during the first week and once 

daily for the rest of the study period. Observation was 

undertaken at the time of treatment application. The 

wounds were inspected for the presence of any signs of 

inflammation such as hyperaemia (redness), oedema, 

and type and degree of exudation. In addition, the 

following parameters were recorded: the day the initial 

granulation tissue was observed, the day the entire 

wound was covered by granulation tissue, the day of 

initial epithelialisation (if started within the study 

period), and the day the wound was completely 

epithelialised. 

Analysis of digital imaging. Wounds were 

photographed once every week using a digital camera 

on days 0, 1, 7, 14, 21, and 28 of the study. A standard 

reference ruler was placed adjacent to the wound before 

obtaining photographs. Analysis of the digital images 

was made using image processing and analysis 

software (ImageJ, National Institutes of Health, USA). 

The unhealed wound area (cm2) and length of the 

advancing epithelium (mm) were measured four times 

to calculate the mean in order to obtain a single 

measurement for every wound on each observation day 

(Figs 1, 2). 

Additionally, the epithelialisation area (cm2) was 

calculated by subtracting the measured unhealed wound 

area of a given day from the initial unhealed area of the 

same wound (day 0). The percentage of wound area 
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was then calculated for each wound using the following 

formula: 

Wound area (%) = 100 × (wound area on day 

X/initial wound area) (13).  

The wound contraction rate was calculated using 

the following formula: 

Wound contraction rate = 100 × (initial wound 

area – area of the given wound at the evaluation 

time)/initial wound area (15).  

Statistical analysis. The mean and standard 

deviation were calculated for the digital imaging 

parameters: unhealed wound area (cm2), 

epithelialisation area (cm2), the length of the advancing 

epithelium (mm), percentage of wound area, and the 

wound contraction rate for honey-treated wounds and 

iodine-treated wounds at the time points of days 0, 7, 

14, 21, and 28. The data was presented as mean ± 

standard deviation.  

Student’s independent t-test was used to find 

differences in the evaluated parameters between honey-

treated and iodine-treated wounds on the appointed 

days. Repeated measure analysis of each of the 

evaluated parameters was performed using GLM 

repeated measure. Post-hoc pairwise comparisons were 

performed using the Bonferroni test. 

Results 

Gross evaluation. All animal groups treated with 

either pure Sidr honey or Povidone-iodine survived the 

surgical procedure. None of the animals experienced 

any major complications. All animals were in good 

body condition until the cessation of the entire 

experiment.  

During week 1 of the study, in both groups, 

neither significant abnormalities nor differences were 

present in the surgical sites. No exudates were observed 

during the first 2 d after the surgery. However, mild 

exudates were noticed after then until the end of the 

first week. Wound oedema was seen during the entirety 

of week 1 and was more severe in the second half of 

the same week. The initial granulation tissue was 

observed on day 6 of that week. 

In honey-treated wounds, mild signs of 

inflammation disappeared during the first 2 to 3 d of 

week 2 (day 9 or 10 after surgery). Initial granulation 

tissue started to appear in the wound bed by the 6th day 

after surgery and appeared to fill it out by day 9 to 11. 

Initial epithelialisation started to appear on all wounds 

during days 11 to 14 after surgery.  

In iodine-treated wounds, moderate to mild 

inflammatory signs appeared to persist further into 

week 2 while a pattern of granulation tissue and 

epithelialisation similar to that observed in honey-

treated wounds was reported in this group of wounds.  

By the beginning of week 3, honey-treated 

wounds appeared to have no apparent signs of 

inflammation. By contrast, in the wounds treated with 

iodine, a mild degree of hyperaemia and mild 

production of wound exudates persisted during the 

entire period of the second week and well into the third 

week. Wound contraction appeared to start in all 

wounds during this week.  

During week 4 after surgery, no signs of 

inflammation were observed in either group. Wound 

contraction appeared to reduce the wound area 

substantially. Epithelialisation appeared to be 

completed by day 26 in the honey-treated group, 

whereas in the iodine-treated group, epithelialisation 

was completed by day 27. 

Analysis of digital imaging. There were no 

statistically significant differences in any of the 

parameters (unhealed wound area, epithelialisation 

area, length of the advancing epithelium, percentage of 

wound area, and percentage of wound contraction) 

analysed between honey-treated and iodine-treated 

wounds. The means ± SD of wound healing parameters 

for both treatment groups are presented in Table 1. 

Repeated measure analysis revealed a progressive 

significant difference in the examined parameter as the 

time progressed throughout the experiment for each 

treatment at days 14, 21, and 28 when compared to  

day 0. 

 

 
Table 1. The means ± SD of unhealed wound area, epithelialisation area, length of the advancing epithelium, wound area, and percentage of 

wound contraction in honey-treated and iodine-treated wounds 

Group 

Number of 

wounds 
Time 

Unhealed 

wound area 
(cm2) 

Epithelialisation area 

(cm2) 

Length of the 

advancing epithelium 
(mm) 

Wound area  

(%) 

Wound 

contraction 
(%) 

Honey-treated 

 

16 D0 3.94 ± 0.18 -- -- 100 -- 

16 D7 3.14 ± 0.6 0.91 ± 0.61 -- 79.76 ± 15.8 22.76 ± 14.88 

12 D14 1.77 ± 0.81 2.19 ± 0.76 4.03 ± 0.9 44.47 ± 19.82 55.52 ± 19.82 

8 D21 0.48 ± 0.31 3.40 ± 0.37 5.40 ± 0.93 12.54 ± 7.95 87.45 ± 7.96 

4 D28 0.14 ± 0.13 3.84 ± 0.19 7.36 ± 1.11 3.58 ± 3.49 96.41 ± 3.49 

Iodine-treated 

 

16 D0 3.93 ± 0.16 -- -- 100 -- 

16 D7 3.26 ± 0.51 0.76 ± 0.44 -- 82.89 ± 12.27 19.27 ± 11.25 

12 D14 1.98 ± 0.73 1.92 ± 0.7 3.43 ± 1.12 50.61 ± 18.46 49.38 ± 18.46 

8 D21 0.52 ± 0.23 3.35 ± 0.32 5.96 ± 1.51 13.62 ± 6.23 86.37 ± 6.23 

4 D28 0.14 ± 0.1 3.81 ± 0.4 7.23 ± 0.94 3.46 ± 2.57 96.53 ± 2.58 
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Fig. 1. Honey-treated wounds of the first group at different time points (0, 7, 14, 21, and 

28 d) after surgery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Iodine-treated wounds of the first group at different time points (0, 7, 14, 21, and 
28 d) after surgery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 3. The unhealed wound area in honey-treated and iodine-treated wounds 
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Fig. 4. The epithelialisation area in honey-treated and iodine-treated wounds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Fig. 5. The length of advancing epithelium in honey-treated and iodine-treated wounds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 6. The wound area in percentage in honey-treated and iodine-treated wounds 
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Fig. 7. The percentage of wound contraction in honey-treated and iodine-treated wounds 

 

 

The means of different studied parameters were 

shown in Figs 3 - 7. Similar trends were noticed 

concerning all the studied parameters in both honey-

treated and iodine-treated wounds at different time 

points: at days 0, 7, 14, 21, and 28. Figs 1 and 2 illustrate 

the measured unhealed wound area as well as the traced 

new epithelium (once it had appeared) for both treatment 

groups at different time points respectively. 

Discussion 

The therapeutic effects of honey have been 

described for centuries. Different types of honey exist; 

however, variation in medicinal properties is mainly 

attributed to the floral source of each honey. Topical 

application for wound treatment is a common procedure 

in human and veterinary medicine (22, 20). In the 

present study, the effect of Sidr honey on second-

intention healing of contaminated wounds in dogs was 

investigated and compared to the effect of a standard 

wound topical agent (povidone-iodine).  

In this study, a modified wound healing model was 

used (8, 1). Previously reported models were used for 

evaluation of healing of “non-contaminated” full-

thickness wounds which were covered by a bandage. 

Moreover, wounds in this study were created on the back 

area of the dog. This animal model using the back to 

evaluate wound healing process is reported for the first 

time. Unlike previous research models, wounds in this 

study were experimentally contaminated, left without 

bandaging, and then healing was assessed daily for 28 d. 

Wounds on the back of the animal allowed for easy 

application of the drugs and easy monitoring while the 

same time they prevented the dog’s damaging the 

wounds and interrupting the process of healing by 

licking and scratching (7, 18, 11). Similar to previous 

reports, it appeared that 1 to 2 mL of Sidr honey  

were adequate to evaluate the healing effects on the  

wounds (8).  

Treatment of wounds using topically applied 

medications is a common therapeutic approach (22, 20, 

25). The use of honey as a topical treatment of wounds 

or as a wound dressing was found to enhance healing 

(1). Studies also demonstrated that topical application of 

honey for treatment of wounds resulted in stimulated 

tissue growth, enhanced granulation and 

epithelialisation, improved the wound’s tensile strength, 

and minimised tissue scarring (1). Moreover, honey was 

reported for its antibacterial (10), anti-inflammatory (3), 

antioxidant, (3) and a variety of other therapeutic 

properties that positively influence wound, burn, and 

ulcer healing processes (3). Sidr honey was reported for 

its anti-inflammatory, anti-pyretic, and analgesic  

effects (4). 

No significant differences in wound contraction, 

healing, or epithelialisation between treatment groups 

were found in our study. Wounds treated with Sidr 

honey contracted as much as those treated with 

Povidone-iodine. In both groups, the mean values of 

unhealed wound area and wound area as a percentage, 

epithelialisation area, and the length of the advancing 

epithelium exhibited similar trends as measured on days 

0, 7, 14, 21, and 28. Similar findings in comparison to 

either Chitosan gel or Hydrofiber silver were reported in 

previous studies using Taulang honey (24). Nonetheless, 

values of unhealed wound area in this study 

demonstrated that topical application of Sidr honey on 

full-thickness contaminated wounds created on the back 

area of dogs gave improvement in the healing process as 

indicated by variable reduction of the unhealed wound 

area in group 1 at the end of the fourth week, group 2 at 

the end of the third week, group 3 at the end of the 

second week, and in group 4 at the end of the first week. 

This result confirms the fact that topical application of 

honey enhances the healing of full-thickness wounds. 

Similarly, there have been several studies that 

documented this positive influence of honey on the rate 

of wound healing in different animal models (5). 

Previous studies have also revealed the superiority of 
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honey as a topical wound treatment when used alone, or 

when used mixed with other topical agents in several 

animal models (5). 

Although in this study, the specific antibacterial 

effects of Sidr honey on total number and type of 

bacterial population on the wound surface were not 

determined, none of the wounds experienced overt signs 

of local infections such as abscess formation or draining 

tracts. In addition, minimal inflammatory signs were 

observed in the wounds treated by honey in this study. 

Neither were adverse local or systemic effects reported 

in any of the dogs treated with Sidr honey. The only 

limitation that is worth mentioning here is that once 

being applied to the wound, honey becomes less viscous 

and runs off the surface of the wound, making contact 

time shorter than desirable. This could be avoided by 

applying a bandage over the wound surface. However,  

a bandage was not used in this study because we 

intended to study uncovered wound healing. In future 

research, this problem could be overcome by the 

development of ointment containing Sidr honey.  

In conclusion, the current study has shown  

a beneficial effect of Sidr honey on second-intention 

healing of full-thickness contaminated skin wounds in 

dogs. Wounds treated by Sidr honey healed as fast as 

those wounds treated by iodine. Further research is 

recommended to investigate the specific mechanism by 

which Sidr honey enhances wound healing, such as anti-

inflammatory and antibacterial effects.  
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