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Abstract: This paper explores the intricate relationship between bees and their parasites, 

with a specific focus on the destruction of chitinous substances in bees. Chitin, a vital 

polysaccharide in the exoskeleton of insects, plays a crucial role in the structural integrity and 

overall health of bees. The study delves into the various types of parasites affecting bees, the 

methods of controlling these parasites, and the significance of studying polysaccharides in 

insects. The research highlights the importance of understanding these dynamics to protect 

bee populations and ensure their ecological contributions. 
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INTRODUCTION 

Bees are indispensable pollinators in many ecosystems, contributing significantly to 

biodiversity and agriculture. However, their populations are threatened by various factors, 

including parasitic infections. Chitin, a major component of the exoskeleton in insects, is 

critical for their survival. Parasites that target and degrade chitinous structures in bees pose a 

severe threat. This paper aims to provide a detailed overview of the types of bee parasites, 

their impact on chitin, and strategies for parasite control. Furthermore, it underscores the 

practical importance of studying polysaccharides in insects. 

CHITIN IN INSECTS 

Chitin is a long-chain polymer of N-acetylglucosamine, a derivative of glucose, forming a 

crucial part of the exoskeleton in arthropods, including insects and crustaceans. 

STRUCTURE AND FUNCTION 

Chitin (C8H13O5N)n is composed of β-(1→4)-linked N-acetylglucosamine residues, 

forming crystalline microfibrils that provide structural support and protection. In bees, chitin 

is integral to their exoskeleton, providing rigidity and resistance to physical damage and 

pathogens. 

Picture 1. Chemichal structure of chitin. 

 
POLYSACCHARIDES IN INSECTS 
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In addition to chitin, insects contain other polysaccharides such as glycogen and 

trehalose, which serve as energy reserves. The isolation and study of these polysaccharides are 

crucial for understanding insect physiology and developing strategies to combat parasitic 

infections. 

ISOLATION METHODS 

Polysaccharides can be isolated from insect tissues using various methods: 

 Chemical Extraction: Using solvents like alkali or acid solutions to break down tissues 

and extract polysaccharides. 

 Enzymatic Hydrolysis: Employing enzymes to selectively degrade non-polysaccharide 

components. 

 Chromatography: Techniques such as high-performance liquid chromatography 

(HPLC) for purification and analysis of isolated polysaccharides. 

TYPES OF BEE PARASITES 

Several parasites affect bees, with some specifically targeting their chitinous structures. 

VARROA DESTRUCTOR 

The Varroa mite is one of the most devastating parasites of honey bees. It attaches to the 

bee's body, feeding on hemolymph and weakening the host. It also spreads viruses that can 

further degrade chitinous structures. 

Picture 2. Varroa Destructor 

 
Picture 3. Bees infected with Varroa Destructor 

 
Nosema 

Nosema is a microsporidian parasite affecting the digestive system of bees. While it 

primarily targets the gut, it can indirectly affect the bee's exoskeleton by compromising overall 

health and immune response. 
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Picture 4. Sick Bees 

 
TROPILAELAPS MITES 

Similar to Varroa, Tropilaelaps mites feed on the hemolymph of bee larvae and pupae, 

leading to deformities and weakened exoskeletons. 

Picture 4. Tropilaelaps mites 

 

https://www.google.com/url?sa=i&url=https%3A%2F%2Fscientificbeekeeping.com%2Fsick-bees-part-13-simple-microscopy-of-nosema%2F&psig=AOvVaw27rNZlnZeF5BIrf_0f7URd&ust=1719163521759000&source=images&cd=vfe&opi=89978449&ved=0CBMQjhxqFwoTCLiOzqrd74YDFQAAAAAdAAAAABAE
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Picture 4. Bees and their larvae infected with Tropilaelaps mites 

 
PARASITE CONTROL 

Effective control of bee parasites involves a combination of chemical, biological, and 

management strategies. 

Chemical Control 

Chemical control methods are widely used to manage and reduce parasite populations 

in bee colonies. 

Acaricides 

Acaricides are chemicals specifically designed to kill mites. Some commonly used 

acaricides include: 

 Amitraz: A widely used acaricide that disrupts the nervous system of mites, leading to 

their death. It is available in various formulations, such as strips or sprays. 

 Fluvalinate: A synthetic pyrethroid that acts on the nervous system of mites. It is often 

used in impregnated strips placed inside hives. 

FUMIGANTS 

Fumigants are volatile substances used to fumigate hives and eliminate parasites: 

 Formic Acid: This organic acid can penetrate the wax cappings of brood cells, killing 

mites hidden within. It also helps control tracheal mites. 

 Oxalic Acid: Effective against Varroa mites, oxalic acid is typically used as a vapor or 

dribble. It works by irritating and dehydrating the mites, leading to their death. 

BIOLOGICAL CONTROL 

Biological control methods involve using natural predators or microbial agents to 

manage bee parasites. 

Predatory Insects 

Introducing natural predators that target bee parasites can help reduce parasite 

populations. For example: 

 Predatory Mites: Certain mites, like Hypoaspis miles, can prey on Varroa mites, 

helping to keep their populations in check. 
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MICROBIAL AGENTS 

Microbial agents such as bacteria or fungi can infect and kill parasites without harming 

bees: 

 Beauveria bassiana: A fungus that infects and kills Varroa mites. It is safe for bees and 

can be applied as a spray or dust. 

 Bacillus thuringiensis (Bt): A bacterium that produces toxins lethal to bee parasites like 

wax moth larvae. 

INTEGRATED PEST MANAGEMENT (IPM) 

IPM is a holistic approach that combines multiple strategies to manage parasite 

populations effectively while minimizing harm to bees and the environment. Key components 

of IPM include: 

 Monitoring: Regularly inspecting hives to detect early signs of parasite infestations. 

 Cultural Practices: Maintaining hive hygiene, controlling hive moisture levels, and 

ensuring proper ventilation to create an environment less conducive to parasites. 

 Chemical and Biological Controls: Using a combination of chemical treatments and 

biological agents as needed, while rotating treatments to prevent resistance development. 

 Genetic Selection: Breeding bees that exhibit natural resistance to parasites, such as 

hygienic behavior that helps remove infested brood. 

PRACTICAL IMPORTANCE OF STUDYING POLYSACCHARIDES IN 

INSECTS 

Understanding polysaccharides, particularly chitin, in insects has significant practical 

implications: 

Pest Control 

Developing targeted strategies to degrade chitin in pest insects can lead to more effective 

and environmentally friendly pest management solutions. By disrupting the chitin synthesis or 

degrading existing chitin structures, we can control pest populations without relying heavily on 

chemical pesticides. 

POLLINATOR HEALTH 

Ensuring the health and sustainability of pollinators like bees is crucial for maintaining 

biodiversity and agricultural productivity. Studying the role of chitin in bee health helps us 

understand how to protect bees from parasites that degrade their exoskeletons, thus 

enhancing their resilience and longevity. 

BIOMEDICAL APPLICATIONS 

Chitin and its derivatives, such as chitosan, have numerous biomedical applications. 

They are used in wound dressings, drug delivery systems, and as biodegradable materials for 

various medical applications. By studying chitin in insects, researchers can develop new 

applications and improve existing technologies. 

CONCLUSION 

Parasites that destroy chitinous structures in bees pose a severe threat to their 

populations. By understanding the role of chitin and the impact of various parasites, we can 

develop effective control strategies to protect these essential pollinators. The study of insect 
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polysaccharides not only aids in pest control but also opens avenues for biomedical and 

agricultural advancements. 
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