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Abstract

Honey represents a valuable product, which has been widely used for its therapeutic benefits in various
disease conditions. Moreover, honeydew honey has been scientifically recognised for its antioxidant, anti-
microbial and wound healing properties and it is used clinically, as a topical treatment for wound infections.
In addition to this, a plethora of studies have revealed that propolis, sea buckthorn essential oil and thyme
essential oil are basic aids in the treatment of wounds and other skin conditions. The aim of the present
research was to determine the clinical effectiveness of two natural dressings, based on honeydew honey,
combined either with soft propolis extract and thyme essential oil, either with sea buckthorn essential oil,
with the purpose of minimizing the antibioresistance phenomenon within the small animal clinics. Their
therapeutic value has been evaluated in feline and canine distinct types of cutaneous wounds, by topical
application. The honeydew honey, soft propolis extract and sea buckthorn essential oil were provided by
"Apilife Sibiu" company, located in Romania, while the thyme essential oil was purchased from "Young
Living" company. The products were applied on uncomplicated acute and complicated cutaneous wounds in
dogs and cats. In the treatment of six patients with uncomplicated acute wounds, we found an inceased
efficacy of the dressing containing honeydew honey and sea buckthorn essential oil, while in the treatment
of six patients with complicated cutaneous wounds, the dressing based on honeydew honey, soft propolis
extract and thyme essential oil has proven to be highly effective. All in all, based on the results obtained in
conjunction with other studies in the field, we recommend the implementation of apicultural products with
addition of essential oils in the prevention and therapy of various forms of cutaneous wounds in animals.
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Introduction

Honey represents a traditional remedy for the treatment of different types of wounds and
it has recently been rediscovered by the medical field, particularly for treating cases in which
conventional therapeutic agents are failing or are considered immunosuppressive (Molan, 2011).
A plethora of studies have highlighted the effectiveness of natural products such as honey, in
quickly clearing wound infections (Molan, 2006; Majtan et al., 2014; Vica et al., 2014) and
promoting the healing process (Lusby et al., 2005; Basualdo et al., 2007). Moreover, besides
removing pathogens from wounds, honey also provides a moist environment for proper wound
recovery (Abdel-Moein et al., 2012; Wang et al., 2012; Grego et al., 2016). Propolis has also been
successfully used in wound management, due to its anti-inflammatory (Calderéon-Montano et al.,
2011), antioxidant (Valente et al., 2011), antimicrobial (Petrova et al., 2011; Kalogeropoulos et al.,
2009) and antifungal activities (Dotta et al., 2011). Recent data underlined that dressings consisting
of honeydew honey and propolis possess a synergistic effect and enhance tissue repair (Takzaree
et al., 2016). In the last decades, the interest in essential oils for their use in multiple pathologies
has increased, because they have been shown to possess antibacterial, antifungal, antiviral and
antioxidant properties due to their biologically active compounds (Pranoto et al., 2005). In this
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regard, sea buckthorn (Hippophae rhamnoides L.) essential oil has been scientifically investigated
and numerous pharmacological activities, such as anti-inflammatory, immune-modulatory and
tissue regeneration have been reported. It has also been demonstrated that it has no cytotoxicity or
side effects after oral administration (Chawla et al., 2007, Geetha et al., 2005, Gupta et al., 2008,
Saggu et al., 2007). Regarding the thymus oil, derived from the herb Thymus vulgaris, several
studies showed that it exerts strong antibacterial and antifungal properties and it also accelerates
the healing process of wounds and burns (Braga et al., 2006). Moreover, thyme essential oil is rich
in thymol and carvacrol, which yield considerable antioxidant properties (Sacchetti et al., 2005).

The present paperwork was designed to determine the clinical effectiveness of two
apicultural dressings, based on honeydew honey, combined either with soft propolis extract and
thyme essential oil, either with sea buckthorn essential oil, with the purpose of minimizing the
antibioresistance phenomenon within the veterinary medical field.

Materials and methods

Our research was conducted on 9 canine and 3 feline patients, that underwent different
types of wounds namely, uncomplicated acute wounds and complicated wounds and hence, we
implemented a novel therapy, based on two natural dressings, which consisted of honeydew honey
and essential oils.

Obtaining a dressing based on honey, soft propolis extract and thyme essential oil. It was
followed the procedure implemented by the company Apilife Saliste, Sibiu County, based on the
incorporation of soft propolis extract and thyme essential oil in fir honeydew honey (obtained in
Romania). For this purpose, exclusively sterile, unprocessed and 100% A-irradiated fir honedew
honey was used. The soft propolis extract was obtained from propolis tincture, after the evaporation
of the alcohol and it was incorporated into the honey with a few drops of thyme essential oil. The
two apicultural products were provided by Apilife Trading Company, while the thyme essential oil
was obtained from Young Living Trading Company.

Obtaining a dressing based on honey and sea buckthorn essential oil. The preparation of
this dressing followed the procedure applied by the same company (Apilife). It was based on the
incorporation of essential sea buckthorn oil in fir honeydew honey. It should be noted that only
sterile, unprocessed and 100% A-irradiated fir honedew honey was used together with a few drops
of sea buckthorn essential oil, which was procured from local trade. All the products that form this
dressing were provided by Apilife company.

Application of the experimental products in the skin wounds therapy in patients. The
canine and feline patients treated with the above mentioned dressings were clients of the following
veterinary clinics: Trivet, Napovet, Alvet and Biovet, located in Cluj-Napoca. Six cases with
uncomplicated acute wounds and six cases with complicated wounds were observed at the clinical
examination.

Topical application of dressings and wounds inspection. The therapeutic protocol was
differentiated, depending on the type of wound: in cases with uncomplicated wounds, a topical
application/day was made with the product based on honeydew honey and sea buckthorn essential
oil, and for complicated wounds there were made two applications per day, with the dressing
consisting of honeydew honey, soft propolis extract and thyme essential oil. The therapy with the
two products was extended until the full recovery of the wounds, even though there were cases that
required a long period of therapy. The products were applied to wounds, previously cleaned with
Ringer solution, in a thick layer that covered the entire area of the wound, by using a sterile spatula;
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in order to keep the dressings on wounds and to prevent leakage, sterile gauze bandages were
applied.

Results and discussions

Evolution of patients with uncomplicated acute skin wounds treated with the dressing
based on honeydew honey and essential oil, one topical application/day.

Case 1: Dog, Bichon Frise breed, 3 years old, female, unneutered. This patient presented
a surgical site wound, following the ovariohysterectomy surgery, which was sutured under aseptic
and antiseptic conditions. After the implemented therapy, we noticed a favorable evolution (Fig.

).

Fig. 1. Wound aspect-initially (a), during the application of the product (b) and final,
at 7 days post-therapeutic (c)

Case 2: Cat, European breed, male, 6 years old, unneutered. The patient presented a scar
wound in the parietal region of the head, about 2 cm, acquired after a fight with another cat.
Following the established therapy, a positive development was showed (Fig. 2).

Fig. 2. Wound aspect-initially (a), at 20 hours post-therapeutic (b) and final,
at 3 days post-therapeutic (c)

Case 3: Dog, Metis, 2 years old, male. This patient presented a surgical site wound in the
scrotal region, following the orhydectomy surgery, sutured under aseptic and antiseptic conditions.
Following the implemented therapy, a good outcome was reported (Fig. 3).
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Fig. 3. Wound aspect-initially (a), at 2 days post-therapeutic (b) and final,
at 6 days post-therapeutic (c)

Case 4: Cat, 6 years old, female, European breed, neutered. The patient suffered a
laceration wound, in the right thoracic region, sutured under aseptic and antiseptic conditions.
Following the established therapy, we observed a complete cure of the injured area (Fig. 4).
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Fig. 4. Wound eutic

Case 5: Dog, Metis, 3 years old, female. This patient presented a surgical site wound,
following the ovariohysterectomy surgery, which was sutured under aseptic and antiseptic
conditions. The implemented therapy led to the complete healing of the wound (Fig. 5).

Fig. 5. Wound aspect-initially (a), at 4 days post-therapeutic (b) and final, at 9 days post-
therapeutic (c)

Case 6: Dog, Bichon Havanais breed, 4 years old, male, unneutered. The patient presented

a puncture wound located in the abdominal region. Following the established therapy, a favorable
evolution of the wound was observed (Fig. 6).
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Fig. 6. Wound aspect-initially (a) and final, at 3 days post-therapeutic (b)

Evolution of patients with complicated skin wounds treated with the product based on
honeydew honey, soft propolis extract and thyme essential oil, twice/day. The treatment of this type
of wounds was implemented only in patients whose anamnesis indicated the absence of endocrine
or metabolic diseases.

Case 7: Dog, male, 4 years, Metis, unneutered. The patient was taken to the Alvet
veterinary clinic, presenting a deep wound produced by laceration in the right axillary region. The

results obtained from the applied therapy indicated a complete recovery of the damaged area (Fig.
7).

Fig. 7. Wound aspect initially (a), at 5 days post-therapeutic (b), at 10 days post-therapeutic (c), at 12
days post-therapeutic (d) and final, at 14 days post-therapeutic (¢)

Case 8: Dog, female, 3 years, Metis, unneutered. The patient was taken to the Trivet
veterinary clinic and according to the clinical examination, it presented a deep abrasion and
laceration wound, produced by the continuous pressure on the neck of a collar attached too tightly.
The wound was sutured respecting the conditions of asepsis and antisepsis. The results obtained
after the implemented therapy indicated a positive outcome of the injured area (Fig. 8).

Fig. 8. Wound aspect-initially (a) and final, at 10 days i)ost-therapeutic (b)
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Case 9: Dog, male, 4 years, Metis, unneutered. The patient was brought to the Napovet
veterinary clinic, presenting a deep abrasion and laceration wound, following a continuous pressure
on the neck of a collar attached too tightly. It is worth mentioning that the wound was not sutured
before the topical application of the dressing. The results from the implemented therapy revealed
a full recovery of the wound (Fig. 9).

Fig. 9. Wound aspect-initially (a), at 4 da-ys post-therapeutic (b) and final, at 20 days post-
therapeutic (c)

Case 10: Dog, Yorkshire Terrier breed, 8 years old, female, unneutered. The patient was
taken to the Alvet veterinary clinic, presenting a severe open wound in the abdominal region,
following the involuntary opening of the suture performed after the total mastectomy surgery. The
established therapy led to the complete wound healing (Fig. 10).

Fig. 10. Wound aspect-properatively (a, initial ays post-therapeutic (c)

Case 11: Dog, Metis Bichon breed, 12 years old, female, neutered. The patient was brought
to the Biovet veterinary clinic, presenting multiple bite wounds. The results obtained after the
applied therapy indicated a positive cure of the damaged area (Fig. 11).

Fig. 11. Wound aspect-initially (a), at 7 days post-therapeutic (b), at 11 days post-therapeutic (c)
and at 14 days post-therapeutic (d)
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Case 12: Cat, European breed, 1 year, female, unneutered. The patient was taken to the
Biovet veterinary clinic, presenting an abrasion wound, with unfavorable evolution towards
abscess and skin necrosis. The results obtained from the implemented therapy revealed a favorable
evolution of the affected area (Fig. 12).

Fig.12. Wound aspect-initially (a), at 7 days pst-therapeutic (b), at 11 days post-therapeutic (c)
and final, at 20 days post-therapeutic (d)

We assess that the success of our therapeutic formulas could be associated with the
valuable components that we have incorporated in the two dressings, honeydew honey being an
assortment of superior healing capacity in cutaneous wounds. In this context, we must point out
that honeydew honey compared to other assortments, including Manuka honey, can generate higher
amounts of hydrogen peroxide, one of the main antibacterial components (Vandamme et al., 2013).
Moreover, once the exudate is removed, honey stimulates the process of granulation, epithelization
and angiogenesis, which helps accelerate the healing process (Cooper, 2016). In addition, due to
the osmotic properties of honey resulting from the high level of simple sugars (80%), it possesses
the ability to debride necrotic tissues which serve as a primary source for bacterial infection and
associated inflammatory complications (Jull et al., 2015 ).

Regarding the essential thyme oil, there is also evidence to suggest that it increases
collagen deposition, angiogenesis and keratinocyte migration, thus facilitating the healing process
of wounds (Woollard et al., 2007). Another study aimed investigating the property and the impact
of essential thyme oil on nitrogen monoxide, a very important mediator of burn injuries.
Researchers performed experimental burns on anesthetized mice, compared them with the control
group and found out that nitrogen monoxide was produced in excess in burns, and after treating
burns with essential thyme oil, they observed that it not only reduced production, but also facilitated
faster healing (Dursun et al., 2003). Regarding the healing action of sea buckthorn oil in skin wound
therapy, it has been discovered that the lesions contract more quickly after application and
epithelization occurs in a shorter time (Gupta et al., 2005). Numerous studies have shown that
propolis may be an ally in the treatment of diabetic wounds, increasing the rate of healing and
epithelialization of wounds, compared to conventional treatment strategies (Henshaw et al., 2014;
Oryan et al., 2018).

Conclusions

The results of this clinical trial could be summed up to the healing process of the entire
batch of treated patients, supporting the use of apicultural products with essential oils in the
treatment of skin wounds in animals. We also ascertain that after applying the dressings consisting
of apicultural products and essential oils on dogs and cats wounds, we recorded an increased level
of tolerance, expressed by the absence of any type of local or general side effects. Based on the
results obtained and their corroboration with other research in the field, we firmly recommend the
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use of apitherapeutic products with the addition of essential oils, such as the dressings we had
tested, in the prevention and therapy of various forms of skin wounds in animals.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

References

Abdel-Moein K.A., El-Hariri M., Samir A. (2012). Methicillin-resistant Staphylococcus aureus: an
emerging pathogen of pets in Egypt with a public health burden. Transbound. Emerg. Dis. 59: 331—
335.

Basualdo C., Sgroy V., Finola M.S., Marioli J.M. (2007). Comparison of the antibacterial activity of
honey from different provenance against bacteria usually isolated from skin wounds. Vet. Microbiol.
124: 375-381.

Braga P.C., Sasso M.D., Culici M., Bianchi T., Bordoni L., Marabini L. (2006). Anti-inflammatory
activity of thymol: inhibitory effect on the release of human neutrophil elastase. Pharmacol.
77(3):130-6.

Calderén-Montafio J.M. et al. (2011). A Review on the Dietary Flavonoid Kaempferol. Mini Reviews
in Medicinal Chemistry, 11 (4):298-344.

Chawla R., Arora R., Singh S., Sagar R.K., Sharma R.K., Kumar R., Sharma A., Gupta M.L., Singh
S., Prasad J., Khan H.A., Swaroop A., Sinha A.K., Gupta A.K., Tripathi R.P., Ahuja P.S. (2007).
Radioprotective and antioxidant activity of fractionated extracts of berries of Hippophae rhamnoides.
J. Med. Food 10, 101-109.

Cooper R. (2016). Honey for wound care in the 21st century. Journal of Wound Care 25(9): 544—
552. doi:10.12968/jowc.2016.25.9.544.

Dota K.F. et al. (2011). Antifungal activity of Brazilian propolis microparticles against yeasts isolated
from Vulvovaginal candidiasis. Evidence-Based Complementary and Alternative Medicine, Oxford,
2011 (1):1-8.

Dursun N., Liman N., Ozyazgan I. et al. (2003). Role of thymus oil in burn wound healing. J Burn
Care Rehabil 24: 6, 395-399.

Geetha, S., Singh, V., Ram, M.S., llavazhagan, G., Banerjee, P.K., Sawhney, R.C. (2005).
Immunomodulatory effects of Sea buckthorn (Hippophae rhamnoides L.) against chromium (VI)
induced immunosuppression. Mol. Cell Biochem. 278: 101-109.

Grego E., Robino P., Tramuta C., Giusto G., Boi M., Colombo R., Serra G., Chiado-Cutin S., Gandini
M., Nebbia P. (2016). Evaluation of antimicrobial activity of Italian honey for wound healing
application in veterinary medicine. Schweiz. Arch. Tierheilk. 158: 521-527.

Gupta A., Kumar R., Pal K., Banerjee P.K., Sawhney R.C. (2005). A preclinical study of the effects
of sea buckthorn (Hippophae rhamnoides L.) leaf extract on cutaneous wound healing in albino rats.
Int. J. Low. Extrem. Wounds 4: 88-92.

Gupta A., Upadhyay N.K., Sawhney R.C., Kumar R. (2008). A poly-herbal formulation accelerates
normal and impaired diabetic wound healing. Wound Rep. Regen. 16: 784—790.

Henshaw F.R., Bolton T., Nube V., Hood A., Veldhoen D., Pfrunder L., et al. (2014). Topical
application of the bee hive protectant propolis is well tolerated and improves human diabetic foot
ulcer healing in a prospective feasibility study. J. Diabetes Complications 28 (6): 850-857.

Jull A.B., Cullum N., Dumville J.C. et al. (2015). Honey as a topical treatment for wounds.Cochrane
Database Syst Rev. 3: CD005083.

Kalogeropoulos N. et al. (2009). Chemical composition, antioxidant activity and antimicrobial
properties of propolis extracts from Greece and Cyprus. Food Chemistry, New York, 116 (2): 452-
461.

Lusby P.E., Coombes A.L., Wilkinson J.M. (2005). Bactericidal activity of different honeys against
pathogenic bacteria. Arch. Med. Res. 36: 464—467.

Maijtan J., Bohova J., Horniackova M., Klaudiny J., Majtan V. (2014). Anti-biofilm effect of honey
against wound pathogens Proteus mirabilis and Enterobacter cloacae. Phytother. Res. 28:69-75.
Molan P.C. (2006). The evidence supporting the use of honey as a wound dressing. Int J Low Extrem
Wounds 5:40-54.

Molan P.C. (2011). The evidence and the rationale for the use of honey as a wound dressing. Wound
Pract Res 19:204-220.

Oryan A., Alemzadeh E., & Moshiri A. (2018). Potential role of propolis in wound healing: Biological
properties and therapeutic activities. Biomedicine & Pharmacotherapy 98: 469-483.
doi:10.1016/j.biopha.2017.12.069

133



21

24

5.

21.

B

Petrova A. et al. (2010). New biologically active compounds from Kenyan propolis. Fitoterapia, Rio
de Janeiro, 81(6):509-514.

Pranoto Y., Rakshit S.K., Salokhe V.M. (2005). Physical and antibacterial properties of alginate-
based edible film incorporated with garlic oil. Food Res Int. 38(3):267-72.

Sacchetti G., Maietti S., Muzzoli M., Scaglianti M., Manfredini S., Radice M. et al. (2005).
Comparative evaluation of 11 essential oils of different origin as functional antioxidants, antiradicals,
andantimicrobials in foods. Food Chem. 91:621-32.

Saggu S., Divekar H.M., Gupta V., Sawhney R.C., Banerjee P.K., Kumar R. (2007). Adaptogenic
and safety evaluation of Sea buckthorn (Hippophae rhamnoides) leaf extract: a dose dependent
study. Food Chem. Toxicol. 45: 609-617.

Takzaree N., Hadjiakhondi A., Hassanzadeh G., Rouini M.R., Manayi A. (2016). Synergistic effect of
honey and propolis on cutaneous wound healing in rats. Acta Med. Iran. 54 (4):233-2309.

Valente M.J. et al. (2011). Biological activities of Portuguese propolis: protection against free radical
induced erythrocyte damage and inhibition of human renal cancer cell growth in vitro. Food and
Chemical Toxicology, New York, 49 (1):86-92.

Vandamme L., Heyneman A., Hoeksema H., et al. (2013). Honey in modern wound care: a
systematic review. Burns 39: 8, 1514-1525.

Vica M.L., Glevitzky M., Dumitrel G.A., Junie L.M., Popa M. (2014). Antibacterial activity of different
natural honeys from Transylvania, Romania. J. Environ. Sci. Health. 49: 176-181.

Wang R., Starkey M., Hazan R., Rahme LG. (2012). Honey’s Ability to Counter Bacterial Infections
Arises from Both Bactericidal Compounds and QS Inhibition. Front. Microbiol. 3: 144.

Woollard A. C., Tatham K. C., Barker S. (2007). The influence of essential oils on the process of
wound healing: a review of the current evidence. Journal of Wound Care 16(6): 255-257.

134



