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VITELLOGENIN (VG)

Å Egg Yolk protein synthesized in the 

abdominal fat body

Å Vg is expressed in thorax and head 

fat body cells in an age -dependent 

manner



HONEY BEE EGG

Each Egg

Å25% Embryo

Å75% Vitellogenin

ÅFood
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Å Early onset of vitellogenin synthesis in 

queens, which starts 60 (2.5 days) 

hours before adult emergence.

Å Vitellogenin begins to accumulate in 

the hemolymph, and within three 

days it represents up to 70% of the 

queenõs hemolymph proteins



WHITE BLOOD CELLS - HUMAN

º Neutrophils ð engulf and destroy bacteria

º Lymphocytes ð produce antibodies and directly 

attack infected cells

º Monocytes ð specialize in clearing dead cell land 

debris

º Eosinophils ð fight against parasite and allergic 

reactions

º Basophils ð release chemicals that attract other 

immune cells and contribute to inflammation



LIVER - HUMAN

Å Bile production ð carry away waste

Å Cholesterol production

Å Convert excess glucose into glycogen

Å Clearing blood of drugs ð other toxics

Å Regulate blood clotting



Fat-Body

º Conglomeration of protein and fat

º Functions similar to human liver

º Vitellogenin acts as a protein and lipid 

storage and transport molecule, particularly 

in the fat bodies of the head and 

abdomen. It also has a role in delivering fat to 

various parts of the bee's body.



BEE FAT-BODY

º Growth and Metamorphosis

º Storage and Energy / Nutrient 

Mobilization

º Pesticide Detoxification

º Water Loss / Osmoregulation

º Immune Function

º Temperature Regulation

º Metabolic Activity

º Protein & Fat Synthesis



INFLUENCES

º Hormone signaling, 

º Food-related behavior, 

º Immunity, 

º Stress resistance, and 

º Longevity.



HYPOPHARNGEAL & MANDIBULAR GLANDS

ºNurse Bees (3ς15 days old)

Å Hypopharyngealandmandibular glands grow and 
develop in their mandible region to make royal jelly.

Å Make and feedroyal jelly to worker and drone 
larvae for their first two days after hatching from an 
egg into larvae

Å Make and feedbee breadto worker and drone 
larvae.

Å Visit and care for each larva over 10,000 times and 
feed them over 1,000 times before the cell is 
capped or covered with wax (5 days)



HOST INNATE IMMUNE DEFENCE

o Bacteria and 

o  Virus

o  Antioxidant activity 

o Act as immune effectors capable of killing



VITELLOGENIN

ÅShown to be associated with the 

Åsocial organization, 

Åtemporal division of Labor and 

Åforaging specialization, 

Åregulation of hormonal 

dynamics and 

Åchange in gustatory 

responsiveness



Egg Yolk Protein

º Nutrition ðNurse bees use to produce jelly

º Immunity ð Fight off pathogens

º Longevity ð Antioxidant to promote 

longevity (Queens and Winter Bees)

º Division of Labor ð Nurse to Forager

º Dependency on pollen ð Pollen affects 

amount of Vg



STRESS

º Oxidative stress resilience

º Cell -based immunity

º Longevity

º Vitellogenin transports fragments of 

pathogen cells into the egg



VG

Å In contrast Vg expression in worker 

head was much lower

Å Queens were more resistant to 

oxidative stress than workers

Å These results support the hypothesis 

that caste -specific differences 

in Vg expression are involved in 

queen longevity



Vg vs Juvenile Hormone

Vg levels ð high at hatching

Vg levels ð decrease toward foraging

Juvenile Hormone ð low at hatching

Juvenile Hormone ð increases toward 

foraging

Regulator Feedback Loop



WINTER BEE

Increase vg -like-A September



YOUNG vs AGED

Å Young Queens produced > 25% greater

Å November and January

Å Supplemental feeding natural pollen 

increased  additional 16%



HELSINKI UNIVERSITY BEE VACCINE



WINTER BEE

Transition begins in august



Population 

declines

Varroa Mite 

infestation 

overwhelms

Viral 

Vectoring 

overwhelms

Winter Bee

Blackberry bloom



BENEFIT

Stronger winter colony

Stronger Pheromone



VARROA

Number 
ONE 
Killer





MITE MOUTH PARTS

The mite then feeds on adult bees 

and larvae using its mouthparts, 

colored yellow, like a harpoon to 

penetrate and secure itself onto the 

host bee.

Dr. Jonathan Salvage of the University of 

Brighton (UK), scanning electron 

microscope (SEM).

The red spikes of Varroa destructor 's deadly claws





MITE NUTRITION

Samuel Ramsey





NOURISHMENT

üFeeds on Fatty Tissue of bee

üVitellogenin

üNeed to liquify

üRegurgitates mite saliva

üSuck back the liquid Fatty Tissue



Resources: Tools for Varroa Management 

Download the Guide:
www.honeybeehealthcoalition.org/

varroa  

http://www.honeybeehealthcoalition.org/varroa
http://www.honeybeehealthcoalition.org/varroa


NUTRITION



Honey /Nectar



LARVAE







BROOD





DRY



BEST MANAGEMENT PRACTICES FOR HIVE 

HEALTH



Keeping bee colonies healthy is challenging 

Some seasons are going to be tough é

Bee colonies will also need to be tough

For every complex problem there is an answer that 

is clear, simple and wrong.

                    H.L. Mencken
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Why Vitellogenin Matters

CONCLUTION



Human Body

o Organs

o Circulatory System

o Lymphatic System

o Hormones



Chronic lymphocytic leukemia (CLL)

Damaged Defense

oBacteria

oFungus

oCancer

oChemical



Varroa destructor mite

Damage to:

oPupal Anatomy

oDiminish Fat Body

oDiminish Vitellogenin



Effect to Queen

Affect to Queen

o Decrease vitellogenin

o Decrease longevity

o Decrease immunity



Nutrition

Focus on Nutrition

o Improve vitellogenin

o Fight Disease

o Improve detoxification



Stress

º Reduce Pollen foraging

º Reduces the amount of octopamine in the foragerõs brain 

º Involved in the regulation of foraging and flight behavior 

º Malnutrition

º Level of Vg protein decreases, 

º Leading to overwintering losses

º Vg values must be high for a successful wintering, especially before wintering.



Pacific Northwest Bee Conference

WHEN ð September 18 ð 20, 2026

WHERE ð Heathman Lodge,  Vancouver WA

 Honey Show

 Live Hive Demonstrations

 Vendors

 And more

The Latest Research for Pacific Northwest beekeepers


