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Background
Honeybee diseases, are a constant threat to the fitness of colonies. While the extensive study of Varroa has yielded 
many treatments, the damage to colony development from subclinical brood diseases has long been underestimated. 
Long before outbreaks are visible, the presence of various pathogens is inhibiting the development and reducing the 
performance of honeybee colonies. Yet, aside from largely prohibited antibiotics, there are no effective solutions available 
for protecting colonies from common brood diseases, such as Chalkbrood, American- and European foulbrood. 
Problem Description 

Here we present data from laboratory and in large field trials on the use of egg lysozyme, a natural antibacterial and anti-
fungal enzyme, which improves the hygiene around the brood nest and stimulates colony development.

Methodology
Lysozyme has been previously reported by Van Haga et al. (J. Economic Entomol. 2012) for its effectiveness in the treatment 
of chalkbrood in field trials in Canada. We have undertaken extensive artificial larval rearing experiments to study the 
effects of Lysozyme in larval food for the treatment of common brood diseases (Chalkbrood, American- and European 
Foulbrood. Field trials for colony development were conducted in Spain, Romania and Italy, using a commercially available 
liquid formulation “ApiForte”. Currently a large multi-year field trial is ongoing in apiaries, where there have been recent 
foulbrood outbreaks, on the Canary Islands. Honey samples of nearly two hundred colonies located in these apiaries 
were taken to quantify the presence of foulbrood spores and disease incidence. Thereafter, a one-year treatment regime 
consisting in three applications of ApiForte was initiated and spore counts, disease incidence and colony development 
measured for one year.

Results and Conclusions 
Lysozyme has emerged as a natural, effective and powerful tool to prevent and treat chalkbrood and foulbrood infections 
under field conditions. The product stimulates colony development with visible effects after 4 weeks and reduces disease 
incidence.

Practical Implications for Beekeepers 
Systematic field trials in several countries have shown the positive effect of supplementation with this protein ingredient 
and confirm prior studies from North America. 
Lysozyme provides the beekeepers with a real tool to increase the fitness and resilience of their colonies.
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Lysozyme is a protein enzyme that exhibits a strong antimicrobial activities against bacterial, fungal, and viral 

pathogens. It protects against infections acting as a natural antibiotic

In the human body: Lysozyme is a key component of the innate immune system, present in tears, saliva, mucus, 

sweat and milk

Current applications:

Food preservation: used as a natural preservative to extend the shelf life of products like meat, fish, cheese, wine, 

vinegar, dairy… (food additive E1105)

Pharmaceutical and medical uses: due to its antibacterial and antiviral properties it is used to treat various 

inflammatory and infectious conditions, including chronic sinusitis, respiratory diseases, sore throats and gum 

inflammation. Also used as a component of certain drugs (e.g. combination with other medications for HIV to reduce 

virus levels)
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First investigations were carried out at the University of Graz (Austria) between 2012-2014 

-Lysozyme was initially tested against American Foulbrood and European Foulbrood in liquid and solid cell 

cultures. 

-It showed a strong antibacterial activity against Paenibacillus larvae (AFB) and Melissococcus plutonius 

(EFB). MIC was determined 

-We moved to artificial laval rearing tests where honeybee larvae were exposed to an infection of foulbrood 

in the laboratory
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The artificial larval rearing method for honeybees 

Research with lysozyme



Research with lysozyme

The artificial larval rearing method for honeybees: results with AFB infections



Treatment Control Lysozyme 1,5% Lyso 1% Lyso 0,75% Lyso 1,5% + Pl EII Lyso 1% + Pl EII Lyso 0,75%+ Pl EII  Pl EII 233/00 spores

Total larvae 141 141 141 139 139 140 140 157

dead larvae day1 0 0 0 0 0 0 0 0

dead larvae day2 1 1 0 0 3 0 0 5

dead larvae day3 0 0 0 0 0 0 4 24

dead larvae day4 2 0 0 0 0 2 6 22

dead larvae day5 1 0 0 0 2 4 2 15

dead larvae day6 2 0 0 0 1 3 8 5

dead larvae day7 2 0 2 0 3 5 2 3

dead larvae day8 1 0 0 0 1 1 0 0

dead larvae day9 2 2 1 1 2 2 0 0

dead larvae day10 4 3 1 0 1 1 1 4

dead larvae day11 0 1 2 3 0 0 2 1

dead larvae day12 2 2 3 2 2 0 2 2

dead larvae day13 0 0 0 0 0 0 0 0

Total mortality 17 9 9 6 15 18 27 81

% mortality 12.06 6.38 6.38 4.32 10.79 12.86 19.29 51.59
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The artificial larval rearing method for honeybees: results with lyso alone or in combination with AFB 
spores
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The artificial larval rearing method for honeybees: results with EFB infections



Field experiment where honeybee colonies were exposed to an infection of chalkbrood 

(Ascosphaera apis) in Canada (Ash Apiaries) in 2016

lysozyme
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Investigations in Gran Canaria

• We had 16 reported cases of American Foulbrood 

outbreaks in different apiaries with over 230 

colonies between 2023 and 2024

• We disigned a plan to prophylactically feed all 

colonies with lysozyme (Apiforte, commercial 

product) for three times for the following 12-15 

months

• Before feeding Apiforte we took honey samples of 

200 colonies, each sample consisted in a pool of 

honey from different combs
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• During the visit to an apiary that had suffered an AFB outbreak the 

previous season, we detected 6 colonies with chalkbrood and one new 

outbreak of AFB

• We took samples of AFB diseased larvae and nearby honey

• After inspecting the apiary we treated all colonies with Apiforte
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• A rapid field test confirmed an outbreak of AFB against EFB in the laboratory of the 

IUSA Institute (Vet University) in Gran Canaria 

• We later cultured and isolated Paenibacillus larvae (Pl) bacteria from the field samples 

in MYPGP-agar

• Spores of Pl were cultured in slunt agar

• We plated all honey samples to determine the presence/absence of Pl spores.
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• We carried out the artificial honeybee laval rearing method

• We infected honeybee larvae with a high dose of spores of the Pl strain isolated from the outbreak to cause a 

near 90% mortality. 

• We co-exposed a group of larvae to the same dose of AFB and lysozyme
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• Out of the 200 honey samples analyzed 28 tested posivite for AFB spores

• In one particular apiary with an outbreak detected (red square), we had 6 out of 33 

colonies near the infected colony testing positive for AFB spores 

• 10 days after application of lysozyme no clinical symptons of infections were observed

• We are currently analysing new honey samples taken after completing three 

applications of Apiforte in 200 monitored colonies

• We have not detected new outbreaks of AFB nor chalkbrood in any of the monitored 

colonies

chalkbrood
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The company, the product and the distributors

In other EU countries In Spain and Portugal



3 weeks 

after 

feeding 

Apiforte

Field experiences of Spanish beekeepers

A case of EFB



Field experiences of Spanish beekeepers

A case of chalkbrood in Burgos A case of chalkbrood in Guadalajara under supervision of the local veterinarian



To conclude

▪ The protein lysozyme has a well-known antibacterial and antifungal activity

▪ It showed a strong inhibition of AFB and EFB bacterial growth in several laboratory tests (from 

liquid cultures to larval rearing tests)

▪ It showed a very positive effect when used to treat apiaries with chalkbrood infections 

▪ As a result of these investigations a commercial food additive for honeybee colonies was 

developed (Apiforte) 

▪ It has a potent hygenic effect in brood areas, it helps to prevent and treat honeybee brood diseases 

▪ It can be used for queen breeders to boost production of queen cells (results not shown)
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