
 Project Report

Manuka Honey Gel as a Viable 
Topical Treatment to decrease 
Contaminated Equine Distal 
Limb Wound Healing Times  

     
Science Extension, 2020
Ella Bonifer-Engelhardt



Index
Abstract         II

Acknowledgements      II

Literature Review    1

Factors Affecting the Healing of Equine Distal Limb Wounds

Manuka Honey’s Activity

Treatment of Equine Distal Limb Wounds with Manuka Honey

Report    3

Scientific Research Question

Objective

Scientific Hypotheses

Null Hypothesis (H )

Hypothesis (H )

Associated Risks

Risks Associated with the Handling of Horses

Risks related to Contamination

Proposed Protocol Supporting Methodology    

Assumptions Made

Study Admission Criteria

Proposed Methodology and Apparatus     

Data Collection and Treatment upon admission

Continuing Data Collection and Treatment

Expected Results from Data Analysis   

Discussion

Conclusion

References & Appendices    9

References

Appendices

0

1

I



Abstract
Distal limb wounds make up 85% of equine wound cases. Due to their difficult positioning and prevalence, 

they place a significant welfare and economic burden on the sport horse and racing industries. Research into 

their treatment and management is hence highly relevant and important. Their healing is known to be 

affected by a wide range of factors, including bacterial contamination. As of late, antibiotic resistance 

incidence has increased, and so a plethora of natural remedies have been actively sought out for 

reexamination. Honey, a supersaturated sugary solution which has for over 8000 years been administered in 

medicine, is amongst these. Specifically, the Leptospermum honey, Manuka, has been in the focus of this 

research for its methylglyoxal, non-peroxide antibacterial activity, shown to combat many common bacterial 

isolates found in the equine environment. To investigate its use as a topical wound treatment, researchers 

have previously performed small scale studies on surgically created wounds in controlled scenarios. This 

report proposes a methodology and protocol to be implemented as a multi-centre study to decrease the 

healing times of more realistic contaminated equine distal limb wounds using Manuka Honey gel. Based on 

pre-existing relevant data it predicts that via the implementation of these procedures, significant reductions 

in healing times could be achieved for distal limb wounds.
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Literature Review 

Equine distal limb wounds (EDLWs) place a large 

burden on equine industries due to their treatment 

often being time-consuming, difficult and 

expensive, and due to their high incidence rate 

[62]. The healing of EDLWs is often compromised 

by a variety of factors, including bacterial 

contamination, which negatively affect the second-

intention healing processes required. Common  

antibiotics are becoming progressively less 

effective due to rising incidence of bacterial 

resistance. This increase in resistance has led to the 

’rediscovery’ of honey as a health agent [75]. 

The healing activity of honey lends itself to its anti-

bacterial and anti-inflammatory properties [74]. 

Leptospermum, especially Manuka, honeys are 

being researched vigorously for their suspected 

benefits. Research investigating Manuka Honey’s 

implementation as a topical treatment for EDLWs 

has previously only been small-scale and provides 

conflicting evidence on its efficacy. Comparatively 

in vitro research has conclusively supported 

Manuka’s ability to combat certain bacterial 

isolates.
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Factors Affecting the Healing of Equine 

Distal Limb Wounds & Biofilms

Wounds are amongst the most common reasons for  

an equine’s admittance to a veterinary clinic. Most 

frequently, in 85% of cases, these are located on 

the distal limb [62]. This being the limb located 

below the knee or hock of the equine (Figure 1). 

Wounds in this area are rarely exposed to the 

conditions needed for ideal closure due to  a variety 

of internal and external factors. A 2010 study [30] 

described two categories of factors that may affect 

this process: local (oxygenation, contamination) 

and systemic factors (age, gender, disease, obesity, 

etc). In equines, especially local factors impact 

healing, as environments aren't controllable. 

Hence, they are forced to heal by second-intention 

(Figure 2). These are often characterised by severe 

tissue loss, exuberant granulation tissue, gross 

contamination and a weak inflammatory response 

[70, 27].  Additionally, bacterial biofilms have been 

linked to EDLWs. The first study to provide 

evidence of biofilms in horse wounds was 

published in 2009 [18]. The following 2011 study 

followed a very similar method [66] and provided 

evidence of biofilms in 61.5% of equine wounds 

and outlined a total 340 bacterial species. Overall, 

the most prevalent species highlighted were in 

coherence with the former study, the most 

prevalent being the Staphylococcus genus. As 

biofilms have been linked to inherent anti-

microbial/bacterial resistance and persistent 

mammalian infections [21], they help explain the 

slow healing of EDLWs. Nonetheless, it is well 

documented that the culture of swabbed isolates, 

the primary method used by both studies, leads to 

an underrepresentation of species that reside deeper 

in the wound tissue and an overrepresentation of 

surface bacteria, such as Staphylococcus aureus 

[25]. More research is hence required to solidify 

these findings. The aforementioned factors should 

be considered when trialing new therapies.

Manuka Honey’s Activity

Manuka honey has in recently been pinpointed for 

its anti-bacterial and anti-microbial activity [45]. It 

has been shown to disrupt or prevent biofilm 
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formation [33], which is notable as it is established 

that biofilms can greatly impact the healing of 

distal limb wounds [18]. This action is linked to the 

high methylglyoxal (MGO) content of the honey,  

as honeys infused with MGO have a similar action 

on biofilms, including those of Staphylococcus 

aureus [34, 38], the most common bacterial isolate 

in distal limb wounds [18, 66]. The supposed 

absence of bacterial resistance against Manuka  has 

so far only been trialed on 60 common bacterial 

species (some known to be resistant to antibiotics), 

which were immobilised by medical-grade Manuka 

[19]. Needless to say, far more research into  

resistance against Manuka is required. Moreover, 

further research is needed to solidify current 

assumptions in vivo as most research has been 

trialed in vitro.

Treatment of Equine Distal Limb Wounds 

with Manuka Honey 

In total, 4 noteworthy publications describing the 

affect of Manuka on the second-intention healing   

have been published. In the earliest of these [11], 

surgical EDLWs were created and contaminated 

with faeces for 24 hours (allowing for sufficient 

contamination [17]). The contamination with 

faeces mirrors the common gross contamination to 

which distal limbs are exposed [66]. The results 

were the first ever to show that the treatment of 

equine distal limb wounds with Manuka honey gel 

(MHG) had decreased wound retraction compared 

to untreated wounds, though healing time barely 

varied. This method was almost identically 

replicated in the 3 studies that followed, likely due 

to some authors being common to all papers, with 

slightly differing treatment selections. The 2012 

study compared 5 treatments: 12 days of Manuka 

honey (MH), 12 days of MHG, 12 days of control 

gel, MHG throughout healing, and an untreated 

control [12]. It showed that wounds treated with 

the long term MHG healed notably faster than all 

other wounds throughout. These results 

contradicted the prior paper. In 2015, 3 non-

Manuka treatment options were compared with 

MHG and an untreated control [13]. It found that 

there was no difference in healing time between 

treatments. Although the marginally shortest 

healing time belonged to Manuka treated wounds, 

it contradicts the 2013 results as this study found 

using MHG of no real benefit over notably cheaper 

and already established alternatives. The to date the 

most recent study [65], compared varying UMF 

levels with generic honey. Here it should be noted 

that all mentioned articles have authors in 

common, indicating the still rather small scope of 

this topic. The only clear evolution in method was 

the use of imaging software to measure wound 

area, improving accuracy. Results showed that the 

overall healing time of wounds treated with 

UMF20 honey was the fastest. This aligns with the 

results from the 2012 and 2015 studies, whilst 

rejecting those from 2011, suggesting a clear shift 

in the paradigm of this field and discrediting the 

early results. The results showed no notable 

difference in wound retraction between Manuka 

honey treated wounds and the controls, again 

contrasting the 2011 study. The similarity in 

method and authors would be expected to provide 

similar results, however here clear discrepancies 

are evident. Further evidence is irrefutably needed. 
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Report
Scientific Research Question
How can the implementation of this procedure for the treatment of contaminated distal limb wounds 

using Manuka honey gel affect their healing time? 

Objective
To predict the effect of the implementation of this procedure for the treatment of contaminated equine 

distal limb wounds using Manuka honey gel on their healing time. 

Scientific Hypotheses  
- Null Hypothesis (H ) 
It is expected that the implementation of this 

procedure for the treatment of contaminated 

EDLWs with Manuka Honey gel  will have no 

effect on their healing time. 

- Hypothesis (H ) 
It is expected that the implementation of this 

procedure for the treatment of contaminated 

EDLWs with Manuka Honey gel will reduce their 

healing time. 

Associated Risks
Risks Associated with the Handling of Horses 

Handling horses comes with significant risk, especially in scenarios of injury. It is of upmost importance that 

any immediate risks to people and/or horses are addressed prior to the commencement of the below 

proposed procedures and protocols. Only proceed when a safe environment has been established. 

Risks related to Contamination 

Wounds, and horses generally, are abundant sources of bacteria, including species that are linked to illness in 

humans and animals. Hence, apply correct hand washing and wound cleaning procedures to avoid 

contamination. Utilise only sterilised medical materials, to prevent contamination of the wound that may 

compromise the wound’s healing and hence the results. 

Proposed Protocols supporting Methodology
Assumptions made:

It is assumed that the procedures will only be performed by qualified veterinarians or veterinary nurses, who 

can refer back to their own acquired knowledge to assess and treat injuries via examination and have the 

tools to minimise risks accordingly. It is also assumed that participating veterinary practices have access to 

the equipment required to perform this procedure in an accurate, valid, and reliable manner.  

0 1
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Study Admission Criteria: 

Equine is only to be admitted in to study if ALL criteria listed below are fulfilled. This is to control variables 

that may otherwise impact wound’s healing. 

 Wound Markers 

Wound is located on the fore or hind distal limb and does not reach above hock/knee. 

Wound area does not exceed 30 cm2 and can be measured using the ImageJ software, ie. Does 

not wrap around limb and/or can be entirely captured in photographs. 

Wound depth does not exceed normal full thickness wound depth (0.6 to 1 cm). 

Injury does not substantially interfere with vital organs, broken bones, tendons, joints or 

ligaments, such that these could alter healing times dramatically. 

Wound has not closed via primary closure and/or remodelling phase of healing has not 

commenced. 

Wound has not been exposed to any treatments or medicines. At most has been rinsed with 

water or bandaged. 

 Contamination Markers 

There are no identifiable objects or pieces of debris lodged within the wound. 

The wound has been exposed to some form of contamination, eg non-sterile bandages, has been 

left open for period of longer than 24 hours, wound occurred whilst out of human supervision. 

 Epidemiological Markers 

Owner of animal consents to participation in the trial. 

Equine age is within the permitted range of 5 to 20 years. 

Equine height is within range permitted: 14 to 18 h.h. 

Equine body condition(1) is within the healthy range of moderately thin to moderately fleshy. 

Equine is not a pony or draught breed. 

Equine free from significant chronic illness that may impact healing of wound (eg. cancer, 

laminitis, equine metabolic syndrome, etc.) 

Elimination from Study: 

The equine is to be eliminated from the study if ANY of the below occur.  

Equine obtains new injury that interferes with the wound being observed. 

Owner removes equine from trial or veterinary facility prior to healing completion. 

Measurements can no longer be taken for any reason or treatment is broken off. 
4



Proposed Methodology and Apparatus
Upon admittance, steps to decrease immediate risks and establish a safe environment for the animals and 

humans present should be taken prior to commencement of the methodology below. 

Data Collection and Treatment upon admission: 

1. Initial wound data is collected. If ALL criteria outlined in Wound Markers are fulfilled progress to step 

(2), otherwise treat according to standard veterinary practice. 

2. Wound area is recorded. A digital photograph is taken with a 1 cm x 1 cm template (1 cm2) held next to 

the wound as a standard reference (repeat 3 times). Photos are analysed post treatment using image 

analysis software (ImageJ, US National Institutes of Health, Bethesda, MD, USA). The mean area (cm2) 

is calculated from 3 images and recorded. If wound area does not exceed 30 cm2 and is measurable 

using the ImageJ software, continue on to step (3), otherwise treat according to standard veterinary 

practices. 

3. Contamination data is collected. If ALL criteria outlined in Contamination Markers are fulfilled 

continue on to step (4), otherwise treat according to standard veterinary practices. 

4. Epidemiological data is collected. If ALL criteria outlined in Epidemiological Markers is fulfilled 

continue on to step (5), otherwise treat according to standard veterinary practices. 

5. Wound is cleaned, treated and bandaged using Manuka Honey Gel (MHG) and sterile equipment via 

standard treatment and bandaging procedures. 

Continuing Data Collection and Treatment: 

1. Wound area to be measured weekly via aforementioned procedure and analysis. Mean area and day of 

healing are recorded. 

2. Wound is cleaned, treated and bandaged daily using MHG and sterile equipment via standard treatment 

and bandaging procedures. 

Continuing Data Collection and Treatment is to be repeated until healing is completed (granulation tissue is 

no longer visible) or until ANY of the criteria outlined in Proposed Protocol supporting Methodology; 

Elimination from Study are fulfilled. 
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Expected Results from Data Analysis
Prediction of Healing Times of Contaminated Distal Limb Wounds 

Pre-existing data provided by Professor Andrew Dart from his 2012 study, Effect of Short- And Long-Term 

Treatment With Manuka Honey on Second-Intention Healing of Contaminated Wounds on the Distal Aspect 

of the Forelimbs of Horses [12], was reexamined using paired two-tail T-tests to predict the healing time of 

more realistic EDLWs.  

This report proposes long term treatment (until 

healing completion) with Manuka Honey gel using 

an application method very similar to the one used 

in the 2012 study. Hence the data from this trial, 

and specifically from the wounds treated with the 

”Long-Term Manuka Honey + pH neutral, water-

based gel” (LT MHG) treatment act as an effective 

model for the prediction of healing times/rates of 

real-life scenario wounds with the above proposed 

methodology and protocols. The study from which 

these results are sourced had wounds which were 

created to be full-thickness and 2 cm x 2 cm in 

area.  

The first T-test (Figure 3), comparing healing times 

of contaminated versus non-contaminated LT Mix 

treated wounds, shows that the contamination 

status of Long-Term Manuka honey gel treated 

wounds affects their healing rates (t-stat > t Critical 

two-tail and a P-value < 0.05) and that 

contaminated, LT MHG treated wounds were 

shown to heal at faster rates, in terms of wound 

contraction (mean = 0.117 cm2/day), than their 

n o n - c o n t a m i n a t e d e q u i v a l e n t s d i d                      

(mean = 0.099 cm2/day). This supports the notion 

that contamination can be combatted using long 

term application of MHG. 

 

The contaminated wounds best model the realistic 

wound scenario which this report expects to treat 

as only surgically created wounds can be created  

truly free from contamination. Therefore only the 

data from contaminated wounds will be used to 

predict these expected results. It is hence predicted 

that realistic wounds treated utilising MHG via this 

procedure will heal at the same rate as LT Mix 

treated contaminated wounds. 
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The next T-test (Figure 4), comparing the healing 

time of untreated versus LT Mix treated 

contaminated EDLWs, shows that the there is a 

significant difference in healing time between 

contaminated LT Mix treated wounds and 

contaminated untreated wounds (t-stat > t Critical 

two-tail and a P-value < 0.05). It also showed that 

the LT Mix treated wounds healed, on average, 2 

weeks faster (mean = 46.5 days) than contaminated 

untreated wounds (mean = 61.7 days). 

From this data, the expected healing time of an 

untreated EDLWs can be extrapolated. Assuming  

that an average contaminated wound will have an 

area of approximately 20 cm2, we can assume that 

this wound, if left untreated, would heal at a rate of 

0.099 cm2/day. This would mean that it would take 

around 202 days to heal. Comparatively, via this 

same approximation, a contaminated 20 cm2  

wound treated with Manuka Honey Gel (LT Mix) 

could be expected to heal at a rate of 0.117 cm2/

day, allowing it to heal within 171 days. The 

difference healing rate makes is evident in the 

difference of 4.5 weeks. This expected decrease in 

healing time is significant enough to support the 

implementa t ion o f the above p roposed 

methodology and protocols. 

 

Original data(2) and statistical analyses (3) are 

included in the appendices. 

Discussion  
The results showed that the implementation of the 

provided protocols and methodology are expected 

to lead to a dramatic decrease in the healing times 

of equine distal limb wounds. This was shown via 

extrapolation of the data which described the 

healing rates and times of a 2 cm x 2 cm wound 

treated with either Manuka Honey gel or left 

untreated. The data from this was used to create a 

linear model of healing from the healing rates of 

both the untreated (mean =  0.099 cm2/day) and 

MHG treated wounds (mean = 0.117 cm2/day). 

This, however, assumed that the healing rates of a 4 

cm2 and 20 cm2  are equivalent. This means that the 

results inherently carry inaccuracies as a variety of 

factors that influence the rate, such as perimeter 

length or granulation tissue formation, are not 

accounted for. Nonetheless, as the difference in 

expected overall healing time of the 20 cm2 wound 
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was so significant (approximately 4.5 weeks), this 

discrepancies aren’t expected to affect the overall 

result which shows that MHG treated wounds 

would heal faster than untreated wounds. The 

healing time for the 20 cm2 exemplar wound could 

have also been calculated from the average healing 

time of a 2 cm x 2 cm wound (with an area of 4 

cm2) which takes 61,7 days to heal. Extrapolating 

from this, a 20 cm2 wound would take 308 days to 

heal. This measure, however, is less precise as 

wound repair is known to progress inwards from 

the perimeter and a 20 cm2 wound would never 

have an 8 cm perimeter (like the 2 cm x 2 cm 

wound used as a model). Hence, 202 days is a 

better approximation of healing time. It should be 

noted that these numerical values are purely 

approximations and highly inaccurate. The results 

are based on reasonably reliably data, as both the 

MHG and control group consisted of 9 seperate 

wounds on different horses. Still, to either solidify 

or disprove these results the proposed methodology 

and protocol would actually have to be 

implemented in veterinary practices for an 

extended period of time and conducted as an 

experimental trial. This type of study is required 

anyway to support the very primitive data currently 

available justifying Manuka Honey gel’s current 

application on EDLWs (as highlighted in Literature 

Review; Treatment of Equine Distal Limb Wounds 

with Manuka Honey). If the proposed study were to 

applied, a variety of variables would have to be 

considered. As honey quality consistently 

fluctuates, the variables in a long term study would 

be difficult to keep accurate and controlled, 

especially since the action of Manuka as a wound 

healing agent isn’t fully explored nor explained yet. 

These results were based on only 18 wounds, 

which in no way are representative of realistic 

wounds. So if I were able to, the next phase of this 

project would include approaching veterinary 

clinics to implement my methodology and 

protocols. I would most likely have to specify 

variables even more definitively. This, predictably, 

would be quite difficult as to compare real-life in 

vivo wounds, a vast amount of factors have to be 

taken into consideration. Finally, as this 

methodology follows the procedures utilised in the 

aforementioned studies I could only assume that a 

different methodology may provide greatly 

different results. I relied on the methodologies used 

in those studies as that would mean that my 

expected results could come as close as possible to 

their real results as possible. 
Conclusion
In conclusion symposium, the use of pre-existing data supports that the implementation of the proposed 

methodology and accompanying protocols to treat contaminated equine distal limb wounds using Manuka 

honey gel, is expected to significantly decrease the healing rates and times of these wounds. This supports 

the notion that medical-grade Manuka Honey gel is a viable option for the future of veterinary wound 

treatment. 
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Appendices
(1) Body Condition Score Scale: 

 

1.  Extremely Thin

2.  Very Thin 

3.  Thin

4.  Moderately Thin

5.  Moderate

6.  Moderately Fleshy

7.  Fleshy

8.  Very Fleshy

9.  Very Fleshy

Permitted 
Healthy Range

Outside 
Healthy Range

Outside 
Healthy Range
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(2) Original Data provided by Prof. Andrew Dart: 

- Key for colour coordination: 

  

- Raw Data (sorted) from Effect of Short- And Long-Term Treatment With Manuka Honey on Second- 

Intention Healing of Contaminated Wounds on the Distal Aspect of the Forelimbs of Horses (2012) 
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- Raw Data (sorted) from A Preliminary Study on the Effect of Manuka Honey on Second-Intention Healing 

of Contaminated Wounds on the Distal Aspect of the Forelimbs of Horses (2011) 
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(3) All statistical tests performed: 
- From 2012 study: 
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-  From 2011 study: 
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