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Abstract: Affective contagion, a core component of empathy, has been widely characterized in 

social vertebrates but its existence in any invertebrate is unknown. Using a cognitive bias 

paradigm we demonstrate positive affective contagion in bumble bees. After being trained on 

colored flowers with different reinforcements, bees that interacted with a conspecific in a 

positive affective state were quicker and more likely than controls to land on ambiguous colored 

flowers, indicating the transfer of a positive judgment bias between bees. Additional 

observations and experiments showed that affect could be transmitted between bees without 

physical contact, i.e., through visual modality alone. Our findings suggest that affective 

contagion may be an evolutionarily widespread mechanism present in both social vertebrates 

and social insects. 

Plain language summary: “We have all likely experienced moments when the joy or sadness of 

someone close to us quickly becomes our own emotion. This ability to match the emotional 

state of others, known as emotional contagion… a natural question is whether social insects are 

capable of sharing it.” Scientists have trained bees to forage from flowers of specific color. 

Reaching out to differently colored flowers was measured as curiosity, or positive affective state. 

The scientists were able to measure the ability of bumble bees in a more curious (optimistic) 

affective state to share their bias with an observer bumble bee, and change their 

outlook/behavior. 
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Abstract: Nosemosis is an intestinal infection caused by intracellular fungal organisms from the 

Vairimorpha (formerly Nosema) group, which seriously harms honeybee colonies and is a factor 

in their worldwide decline. With the ban on fumagillin use in European apiculture and the 

limitations of conventional treatments, it is essential to identify sustainable alternative 

solutions. This study presents new environmentally friendly microbe-based strategies to prevent 

and treat infection, focusing on probiotics, postbiotics, synbiotics, and mixes with plant extracts, 

as well as suggesting a new approach for the future. This review discusses the latest results 

based on using beneficial bacteria (e.g., Lactobacillus and Enterococcus faecium) and their 

byproducts to decrease the spore levels and modulate the gut bacteria pattern. Moreover, 

innovative approaches, such as genetically engineered gut bacteria to target pathogen gene 

expression through RNA interference, have been mentioned. Although results vary depending 

on microbial strain, delivery method, season, and ecological context, microbial treatments 

represent a promising, safe, and adaptable alternative for modern apiculture. The paper is 

necessary to validate these strategies’ real-world efficacy and to develop standardized microbial 

formulations suitable for practical implementation by beekeepers. 

Plain language summary: This review looks at new ways to protect honeybees from a gut 

disease nosemosis. Instead of using chemical, fumagillin, scientists are looking into helpful 

bacteria and plant-based treatments to keep bees healthy. These methods could offer 

beekeepers a safer, eco-friendly way to fight infections and support stronger bee colonies. 
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interactions in bumblebees. Sci Total Environ. 2025 Oct 29;1004:180716. doi: 

10.1016/j.scitotenv.2025.180716. Epub ahead of print. PMID: 41166974. 

Abstract: Global change presents a threat to pollinators, with declining populations 

trends jeopardising the delivery of pollination services. In agroecosystems, the reduction 

of floral resources and exposure to pesticides have been identified as stressors of bee 

pollinators. The present study investigated the interaction between nutritional and 

agrochemical stresses on sublethal endpoints in the bumblebee Bombus terrestris. We 

used two pollen diets differing in quality and quantity and exposed micro-colonies to 

various concentrations of two insecticides (sulfoxaflor and cyantraniliprole), a fungicide 

(Amistar®; active ingredient azoxystrobin), or an herbicide (glyphosate) in a crossed 

experiment comprising 29 experimental conditions. Regardless of the pollen regime, 

there were negative impacts of the insecticides on both brood development and 

proteome; however, there was no significant impact on brood development following 

exposure to Amistar® or glyphosate. The proteome was affected by all pesticides when 

the colonies were nutritionally stressed, indicating that pesticides induced a molecular 

differentiation between groups fed on different diets. Nutritionally stressed colonies 

were less developed compared to control colonies, but this effect was not synergistically 

increased by exposure to sulfoxaflor, Amistar®, or glyphosate. The development of 

colonies exposed to cyantraniliprole was affected similarly, regardless of the nutritional 

condition and therefore did not benefit from a quality pollen diet. Overall, our results 

highlight that the effects of agrochemicals on bumblebees can vary depending on diet 

and can be detected via proteome analyses. We therefore urge for conservation action 

supporting pollinators with suitable and diverse floral resources alongside improved risk 

assessment regarding pesticides. 

Plain language summary: This study looked at how poor nutrition and pesticide exposure affect 

bumblebees. Researchers gave bees different types of pollen and exposed them to several 

common pesticides. They found that insecticides harmed bee growth and proteins in their 

bodies, while the fungicide and herbicide did not affect growth as much. When bees had poor 

diets, all pesticides caused stronger molecular changes. The study shows that both good 

nutrition and careful pesticide use are important for keeping bee populations healthy.  
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Evaluation of Combined Use of Protein and Postbiotics Feed Supplements in Honey Beehives in 

Autumn and Spring. Probiotics Antimicrob Proteins. 2025 Oct;17(5):3630-3640. doi: 

10.1007/s12602-025-10489-3. Epub 2025 Feb 24. PMID: 39992623; PMCID: PMC12532625. 

Abstract: Feed supplementation in beehives is a commonly necessary practice in beekeeping 

today, to address the many risks the honey bees face, mainly the climate change and times of 

food scarcity, agricultural pesticides, or pathogens such as Varroa destructor or Nosema 

ceranae. Protein supplements and postbiotics products have been evaluated in beehives feed, 

obtaining improvements of the strength and sanitary status, but they have not been tested in 

combination. In this study, two experiences have been carried out in autumn and spring to 

check the potential beneficial effect of this combination in the beehives. Two monitoring were 

carried out, before and after 1 month of the application of products, in order to assess the 

strength (number of bees, amount of brood, brood survival, and pollen/honey reserves) and 

sanitary status (V. destructor and N. ceranae infestation levels) of the colonies. Firstly, the 

results obtained in autumn experience showed a reduction of both pathogens in supplemented 

group. On the other hand, in spring, the combination of protein and postbiotics enhanced the 

brood survival and honey yield, and decreased the V. destructor infestation. Thus, the combined 

use of protein and postbiotics as feed supplements could be an important tool to improve the 

sanitary status after the cold season, and to increase the strength and production of beehives in 

spring, unifying the benefits of both supplements. 

Plain language summary: This study tested whether giving bees both protein and postbiotic 

supplements together could help their health and strength. Researchers ran two experiments, 

one in autumn and one in spring, checking the number of bees, brood survival, and disease 

levels before and after feeding. In autumn, colonies that received the supplements had fewer 

harmful pathogens. In spring, the same supplements helped bees produce more honey, 

improved brood survival, and reduced mite infestations. The results suggest that combining 

protein and postbiotics can make beehives healthier and more productive throughout the year.  
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Abstract: Fatty acids play a crucial role in the metabolic activities, health, cognitive 

development, and behaviors of honeybees. The primary source of fatty acids for honeybees is 

the pollen consumed, though they can also produce specific fatty acids through  de 

novo synthesis. Among the saturated fatty acids in honeybees, palmitic and stearic acids are the 

most abundant, while common unsaturated fatty acids include oleic, eicosenoic, palmitoleic, 

linoleic, and linolenic acids, which are present in various body parts and tissues. The 

composition and concentration of these fatty acids can be influenced by multiple biotic and 

abiotic factors such as developmental stage, nutrition, pathogens, season, temperature, 

sanitation conditions, industrial pollution, pesticides, and radiation. Therefore, monitoring the 

fatty acid profile of honeybees can be used as a bioindicator for monitoring the environmental 

conditions and the health status, enabling management actions that could improve honeybee 

sustainability. This study aims to provide foundational knowledge on the fatty acids identified in 

honeybees, examining their physiological roles, the impact of environmental stressors, and the 

analytical techniques used to determine their composition. 

Plain Language Summary: Honeybees need fatty acids, which they mostly get from pollen, to 

stay healthy, develop and behave properly. Different kinds of fatty acids are found in their 

bodies, and the amounts can change depending on things like food, temperature, pollution, and 

pesticides. By studying these fatty acids, scientists can learn about the bees’ health and the 

quality of their environment. 
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