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Introduction

Biological treatment is a type of treatment
that uses substances made from living
organisms to treat different diseases.

Biological remedies such honey:
- are derived from living organisms

- can specifically modify various reactions and
responses of the human organism.



Introduction

Honey is one of the most complex and
valuable natural biological products used since
ancient times, both in nutrition and medicine
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After having served an important role in the
medical tradition for millennia, honey was
“rediscovered” by modern medicine as a
topical agent for treating wounds and burns.




Therapeutic properties of honey have
been scientifically highlighted by
numerous in vitro studies, laboratory
experiments and clinical trials.




Scientific studies and research have revealed the honey
complex properties and effects on wound healing:

- antibacterial (antiinfectious)

- anti-inflammatory, anti-edematous and antiexudative

- antioxidant; free radicals control



- providing moist local environment by viscosity of honey
and drawing fluids through osmosis

- debridement of the wound

- increasing the rate of healing

- nourishing action in the wound, indirectly through
osmotic flow of lymph and also directly through intake
of easily metabolized nutrients from honey.



The anti-infectious activity

e traditional remedy for the treatment of
infected wounds

e confirmed through laboratory research

Staphylococcus aureus




* broad-spectrum anti-infectious action against at least 80
species of micro-organisms:
- Gram positive and Gram negative bacteria, aerobes and

anaerobes
- some fungal species of Aspergillus and Penicillium and all

the common dermatophytes

- including types of bacteria multi-resistant to antibiotics, such
as Pseudomonas, Acinetobacter, methicillin-resistant (MRSA)
and coagulase-negative Staph. Aureus

Pseudomonas aeruginosa




* There was no loss of bacterial sensibility to honey over
time and no appearance of bacteria resistant mutants.
In many cases, honey acted where other antibacterial
therapies failed, possibly because honey is effective on
aggregated bacteria in biofilms, a situation where
antibiotics and silver dressings proved ineffective.

Staphylococcus aureus biofilm




The anti-infectious mechanism

Especially, laboratory experiments and clinical
trials have shown honey’s broad-spectrum
antibacterial action, due to

acidity

osmotic effect

hydrogen peroxide content
nutritional and antioxidants content
stimulation of immunity

other non-peroxide compounds.



The anti-infectious mechanism

* the osmotic effect of high glucidic
concentrations

* an agent that was called “inhibine” before its
identification as H,0O,, a well-known
antimicrobial agent that is produced by the
enzyme glucose oxidase in honey, which may
also accelerate the healing process



* Additional non-peroxide antibacterial factors:

- methylglyoxal (in Manuka honey from New Zealand)
- bee-defensin-1

- melanoidins




* Honey is produced from various floral sources and
its antibacterial potency varies widely (up to 100
times) depending on its origin and processing.

However, clinical trials revealed no correlation
between the floral origin of honey and its
effectiveness of treating wounds.




* To the efficiency of honey in burns and wounds
treatment contribute:

- antibacterial action

- a reduction in inflammation and scar contractures
- the antioxidant effect of honey in neutralizing free
radicals

- low pH

- high viscosity

- hygroscopic effect



Anti-inflammatory action

* by assessment of local wound evolution

* biochemical tests of indicators of
inflammation (decreased malondialdehyde
and lipid peroxide values)

* histopathology exams (decrease of
inflammatory cells)

Malondialdehyde

a0 CHi(CHO),



Possible mechanisms

inhibition of complement

inhibition of nitric oxide production by macrophages
inactivation and suppression of reactive oxygen
species (ROS) by phagocytes

decrease of thermal injury induced oxidative stress
by controlling free radicals that are formed in the
burn wound

an anti-inflammatory factor identified as
apalbumina-1, a protein secreted by bees



Antioxidant action

* by controlling free radicals and
reactive oxygen species (ROS)




Moist local environment

e due to its high viscosity and to the drawing of
fluids by osmosis

e promotes wounds healing , because wounds
heal faster when kept moist as opposed to
when they are left to dry out and form a scab




Moist local environment

* ensures the growth of epithelial cells, the
contraction of fibroblasts to approach the
wound edges, as well as non-adherence of
dressings to the wound, leading to easy and
painless dressing changes, without the risk of
breaking newly formed epithelium

* allows the protein-digesting enzymes in the
wound tissues to work and loosen any scab
and dead tissue.



The debriding action

* Honey activates plasminogen and increases
plasmin enzyme activity, which lyses fibrin
attaching slough, by suppression of the
macrophage plasminogen activation inhibitor.

* Plasmin digests fibrin, which attaches debris
on wound surface, but does not digest
collagen extracellular matrix, which is
necessary for tissue repair.



The nutritional action

* indirectly through osmotic flow of lymph,
which brings nutrients needed for healing

e directly through an intake of easily
metabolized carbohydrates, amino acids,

vitamins and minerals.




The nutritional action

 Honey provides glucose support for epithelial
cells, leukocytes and for the process of
glycolysis. The epithelial cells require a reserve
of carbohydrates for energy migration over the
wound surface to restore epithelial sheath.




The osmotic flow

* The high osmolarity of honey causes interstitial
fluid drainage, thus providing nutritional
support for tissue regeneration

e Contributes to lifting and removing waste and
debris from the wound

 Contributes to the lack of adherence of the
dressing to the wound




The acidity of honey

e usually pH less than 4

* may contribute to the antibacterial action of
macrophages, since an acidic pH inside the
vacuole is involved in destroying the ingested
bacteria.




Increasing the rate of healing

* by stimulating leukocytes to release cytokines
and growth factors that activate tissue repair

* by stimulating the keratinocytes transcription
of genes for TNF-a, IL-18 and TGF-f3
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Acceptability

* high patient acceptability to honey therapy,
due to the favorable effects observed in
practice: decreased pain, reduced wound size
and deodorizing effect

* Resistance to honey application in wound
therapy, due to lack of standardization and to
its sticky and fluid nature, can be overcome
now by the production and marketing of
medicinal products based on honey, licensed
and approved for the topical treatment of
wounds.



Acceptability

e Such products have been licensed and
approved for topical treatment of wounds and
they have been available in Australia since
1999, in Europe since 2004 and in North
America since 2007.




Acceptability

* Currently there are several trademarks
(L-Mesitran, Activon, HoneySoft, Manuka
Health, Medihoney, MelMax, MelDra etc.)
and a wide range of sterilized products
containing honey, and registered as medical
devices for topical treatment of wounds.
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Clinical applications

Moreover, honey application exhibits a large
therapeutic spectrum, from simple to
complicated cases and situations.



Clinical applications

L-Mesitran product range for the treatment of
burns and other types of wounds

District Emergency Hospital, Ploiesti, Romania
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Case study No 1

 Man, 65 years, flame burn injury,
lI-11l degree, 20% TBSA, left hand
and left lower limb



L- Mesitran applied
postoperatively, after serial
wound debridements and
skin grafting of the left leg




Partial tibia exposure in the proximal third of the leg




L- Mesitran ointment
applied on the tibia
exposure




L-Mesitran Net and Tulle applied
together on post burn wounds
of the left leg




Progressive wounds
epithelization, after 3
weeks




Wounds closure at 4
weeks




Case study No 2

 A.O., woman, 40 yrs, bilateral
non-traumatic index lesion



Initial aspect of the skin, before L-Mesitran soft
application




Wound healing after
only 3 days




Case study No 3

e Woman, 83 years, scald burn
injury, lI-1ll degree, left arm,
shoulder and hemi thorax



After 26 days of conservative
treatment, before application of
L-Mesitran ointment




After only 6 days, efficient
wound debridement,
without any sign of
infection; in the upper part,
wound bed preparation for
skin grafting




Case study No 4

 Man, 59 years, flame burn of the
right hand, Il degree



8 days after burn injury, before application of L-
Mesitran




Wound epithelization,
after only 3 days




Lateral aspect




Case study No 5

e Man, 53 years, scald burn
injury, lI-11l degree, left leg



Left leg, after burn wound

debridement and before

application of L- Mesitran
soft ointment




Left leg, after 4 days




Left leg, after 9 days
- progressive
epithelization




Left leg, after 16 days
- almost complete
epithelization




Final result at 30 days




Case study No 6

e Woman, 49 years, scald burn
injury, lI-11l degree, left foot



Left foot, after burn wound debridement and
before application of L-Mesitran Soft




Left foot, after 3 days




Left foot, after 4 days




Left foot, after 5 days.
Almost complete epithelization




Case study No 7

 Man, 62 years, right bimalleolar
fracture, open reduction and
fixation by orthopedic surgeon



Internal malleolar wound
dehiscence, one week after
the orthopedic operation
and before application of L-
Mesitran soft ointment



Ankle inflammation,
one week after the
orthopedic operation




7 days after the application of
L-Mesitran soft, wound
dehiscence reduction by
marginal epithelization




After 7 days, remission of
ankle inflammation




Conclusions

e Scientific research and clinical studies for burns and
other types of wounds have highlighted a broad
range of activities provided by honey: anti-
infectious, anti-inflammatory, antiexudative,
antioxidant, wound healing, wound debriding and
nutritional properties.



Conclusions

* The products based on medicinal honey can be
administered in the topical treatment of various
skin lesions as a result of the favorable effects

exerted by medicinal honey, along with the other
ingredients.



Conclusions

 Medical grade honey based dressings exerted a
favorable action on healing of burns and other
types of wounds, sometimes in conjunction

with surgical treatment.



Conclusions

After application of medicinal honey, no side
effects were encountered, except transient pain
in some sensitive patients, which can be easily
managed by simple measures, such as:

- decreasing the quantity of ointment

- cleansing or dilution with sterile saline solution
- slightly wet subsequent dressing

- common administering a painkiller.



Conclusions

* Further clinical studies are needed to establish
the best indications and methods of
administration for medicinal honey-based
dressings.



Conclusions

* |tis also necessary to have criteria for medicinal
honey selection over other forms of treatment
and topical agents in burns and wounds
management, which, of course, will depend on the
preferences and experience of medical
practitioners, as well as on the product availability.



Thank you!
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