
 

 

 

 

BEE STINGS 

 



“Melisssographia”, broadsheet, from copper plate engraving, Johann Freidrich Greuter, 

Rome, 1625. 

To Urban VIII, Supreme Pontiff, 

 

O great parent of all Things to who Nature willingly submits itself, behold the BEE in the 

BARBERINI escutcheon. Nature has nothing more remarkable than this. Surveying it with 

a keener gaze, the work of the Linceans has set it forth in these pictures, and explained it. 

The genius of the Cesi family has stimulated this sacred labour; the art of Pallas has aided 

these willing men. Great miracles have emerged as a result of their work with the polished 

glass, and the eye has learned to have a greater faith. Had it not been for the divine 

discoveries of the new art, who would have known that there are five tongues on the bee’s 

body, that the neck is similar to a lion’s mane, that the eyes are hirsute, and that there are 

two sheaths on each mandible? Thus it is fitting that while the world looks up to you in 

wonder, your BEE shows itself even more worthy of wonder.    

 

Francesco Stelluti, Lyncean Academy, Anno Domini 1625.  

 

Cardinal Maffeo Barberini could not have been more pleased! In the very tensest moments 

of the Papal conclave of 1623, a great swarm of bees from the meadows facing his native 

Tuscany descended on the wall of his cell in the Vatican Palace and proceeded to establish 

a new hive. The omen could not have been clearer, even if God Himself had personally 

spoken to him. The bee had long been the emblem of the Barberini family, wealthy 

merchants from Florence. As Cardinal Barberini sat awaiting the result of the election for 

a new Pope, the swarm of bees that had made their new home in the Vatican was a divine 

message that he had been elected. Like the bees, he too would make a new home in the 

Vatican. And sure enough Cardinal Maffeo Barberini was elected as the new Pope. He 

would take the name of Urban VIII. Within just a few years it would be almost impossible 

to go anywhere in Rome without encountering the trigon symbol of the bees of the 

Barberini. Urban was a cultured man of the Renaissance and his great vision was for the 

restoration of Rome to its former glories of antiquity. He commissioned great works from 

Bernini, and many others to produce stunning Baroque masterpieces of art and 

architecture for the glorification not only of God and of Rome but also for the name of the 

Barberini family. And stamped on every one of these works, is the Seventeenth century 

equivalent of a modern day “brand” or “logo” - the Barberini emblem of the bees. The 

emblem of the bees was a most appropriate one in the context of the rich symbolism of the 

early Seventeenth century - a symbolism with more allusions to classical antiquity than 

that of the preceding medieval period which was almost entirely religious.  

 

At this time there existed a learned society known as the Academy of Linceans, dedicated 

to the accurate depiction of the natural sciences, and they had a most powerful new means 

by which to do this - the relatively new invention of the microscope. A generation before 

Hooke’s famous “Micrographia”, they were producing stunningly accurate natural history 

works, which compare favorably with modern depictions in their scientific accuracy. One 

particular member of the Linceans was a certain Galileo Galilei. One of Galileo’s closet 

friends and admirers was Cardinal Maffeo Barberini. Both men greatly respected each 

other for their intelligence and deep learning. Galileo demonstrated the true nature of bees 

to the cardinal via his microscopes. The cardinal was astonished and inspired by the 

images of his family’s emblem, now transformed from stylized motifs to scientifically 



accurate and beautiful images. Barberini was a man of the early Enlightenment and was a 

great supporter of Galileo and his work - but then the relationship became somewhat 

complicated - Barberini became Pope Urban VIII. 

 

At first the two men remained the best of friends. The Linceans were greatly encouraged 

that such a scientifically enlightened man had become Pope and to show their enthusiastic 

support as well as to promote the natural sciences they produced two stunning works of 

brilliance dedicated to the new Pontiff. These were works of panegyric first and foremost 

but also works of great scientific merit and artistic beauty with a further blend of politics 

and mutual promotion. Both works were produced in 1625 and presented to Urban who 

was delighted with them. The “Melissographia” was a work of natural history images that 

especially involved the new art of the microscope and the “Apiarium” was a work on bees 

that blended science, art and the philosophies of the classical world. The Melissographia 

in fact is the first printed work of natural history illustration to have been produced with 

the aid of a microscope. On its frontispiece we see the trigon of the Barberini bees in never 

before seen scientific accuracy - three views lateral, dorsal and ventral complete the fullest 

scientific description yet of the honey bee. The theme throughout both works was the bee 

as an industrious dedicated worker that produced sweet honey a sacred substance in 

antiquity. Urban was depicted as the “father of all Things” or in fact the “King Bee” (at 

a time before it was known that it was actually the Queen that ruled the hive....rather like 

the domestic situation with Homo sapiens!). All the virtues of bees are expounded, studious, 

inventive, protective of their hive, ingenious, and diligent, honest and clean living. Ancient 

philosophy also considered the bee as a symbol of rebirth - possibly based on Egyptian 

beliefs that bees generated from dead and decaying flesh. The symbol of the bee as one of 

rebirth was appropriate to the fabulous rebirth of the city of Rome that Urban had 

undertaken. Indeed the greatest artist of his age, Bernini, would depict bees arising from 

the tomb that he designed for Urban - symbolizing Urban’s own spiritual rebirth after 

death and ascension into Heaven. By their scientific description of the bee, Urban was 

championed by the Linceans as a man of the Enlightenment - but in 1632 this mutual 

admiration suddenly crashed - Galileo published one of the landmark scientific works of 

history - “Dialogue Concerning the Two Chief World Systems”.  

 

Galileo had in fact discussed his controversial Copernican views with Urban who was 

sympathetic but now Galileo was impinging on theological dogma and Urban knew that 

the powerful Catholic church would never condone any natural philosophy that in their 

eyes constituted heresy. At this time the Inquisition was in full force and Urban greatly 

worried for his headstrong and outspoken friend. Others had been burned at the stake for 

far less. Galileo knew his Heliocentric view of the Universe would get him into serious 

trouble with the Church and he sought Urban’s permission to publish his work. Urban was 

sympathetic to his friend and willingly gave his approval - but on one condition - that he 

present his views not as fact but only as one possible “view” and that he must also include 

the traditional Church view of an Earth centred Universe alongside this. Galileo agreed, 

but the way in which he went about things would be the greatest political mistake of his 

life. He presented his work in form of a dialogue of two people discussing the pros and 

cons of the two world views. The character in the Dialogue who defends the old Aristotelian 

Earth - centred theory is named “Simplicius” (i.e “simpleton”). The magisterial John 

Julius Norwich explains the fallout: “To put the Pope’s words in the mouth of Simplicius, 

as Galileo did, was understandable; but hardly diplomatic. Urban - who had an extremely 



well developed sense of his own dignity - was furious; moreover the whole tone of the book 

made it clear that it was a work of advocacy, which the Inquisition had expressly forbidden. 

Galileo had unnecessarily antagonized his most powerful supporter; now he had to pay 

the price”. In 1633 Galileo was put on trial by the Inquisition, for the political sin of 

making the Pope look like a fool. While others had been burnt at the stake for such a crime, 

Urban could not bear to see his old friend harmed, and so he had him merely sentenced to 

perpetual imprisonment, which he later commuted to simply “house arrest” in view of 

Galileo’s age and extreme eminence. All Galileo’s works however were banned by the 

Church, which would not recognize his great achievements, nor even grant him a pardon, 

until Pope John Paul II did so...in 1992. 

 

The story of the Linceans’ brilliant scientific work is endlessly fascinating tied in as it was 

with sad story of the falling out of its most famous member Galileo with his great friend 

Pope Urban VIII. Urban may have been symbolized by the Linceans for all the noble virtues 

of the bee - but when irritated beyond measure they quickly learnt that the bee could have 

a very nasty sting! The Linceans aimed to scientifically depict Nature but their own 

brilliance succeeded rather too well! They demonstrated the inadequacy of purely gross 

external appearances in classification - the closer they looked through their microscopes 

the more complex they realized Nature was and that other more sophisticated means of 

scientific classification would ultimately be needed other than pure visual inspection. 

Today we see that legacy in the classification of the living world at a level undreamed of 

even by the Linceans themselves - that of 21st century molecular biology. Today we also 

understand the critical role that living things have in the health of our environment, 

ecosystems and planet in general. Bees play a critical role in the pollination of many plant 

species and without them there would be a catastrophic loss of diversity in the plant 

kingdom. This is no mere idle speculation. The massive and indiscriminate global use of 

herbicides now threaten the survival of many species of bees. These small creatures are 

far more important to humanity than the vanity of Popes - they are intimately involved in 

our very survival. By the way in which we recklessly destroy life on this planet it is no 

wonder that these noble little creatures have evolved some means of defence against us in 

the form of their venomous stings! 
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BEE STINGS 
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Honey Bee carrying pollen, (Museum Victoria). 

 

Insect stings are produced by insects belonging to the order hymenoptera, which includes:  

 

● Wasps 

 

● Bees  

 

● Ants. 

 

The clinical effects of these stings share many common features among the three groups, 

and range from very mild to life-threatening. 

 

Most anaphylactic deaths or clinically important incidents involve very few stings (<10) 

and anaphylactic shock and/or airway edema.  

 

However, mass stinging events can also prove life-threatening via the systemically toxic 

action of the venom when injected in large amounts. 

 

Ocular bee stings can result in severe sight-threatening complications. 

 

 

 



History 

 

Modern day bees are thought to have evolved from wasps within the family of Crabronidae, 

which preyed on other small insects. 

 

The evolution of small insect predator to pollen gathers may have partly occurred as a result 

of the consumption of prey insects which were flower visitors and were partially covered 

with pollen when they were fed to the wasp larvae. 

 

The earliest evidence for pollen collecting bee species is the fossil, Melittosphex 

burmensis, from the early Cretaceous. 

 

Insect pollination of flowering plants was well established before the first appearance of 

bees, but bees became highly specialized as plant pollinators and closely co-evolved with 

flowering plants, developing highly specialized structures to enable ever more efficient 

carrying of pollen. This in turn allowed for an explosive radiation of the angiosperms, (i.e. 

flowering plants).   

 

Biology 

 

Hymenoptera include bees, wasps, and ants.  

 

They are characterized by the possession of two pairs of wings, one pair of antennae, three 

body segments and, in females and female workers, a modified ovipositor, the stinging 

apparatus at the end of the abdomen. 

 

With regard to bees, the greatest threat to humans is posed by a few species of social bees 

including:  

 

1. Honey bees  

 

 ● In particular the European Honey Bee (Apis mellifera)  

 

2. Bumble bees (Family Apidae) 

 

The scientific classification of honey bees is as follows: 

 

Kingdom: Animalia 

 

Phylum: Arthropoda 

 

Class:  Insecta 

 

Order:  Hymenoptera 

 

Family: Apidae 

 

Subfamily: Apinae 



 

Tribe:  Apini  (Latreille 1802) 

 

Genus:  Apis (Linnaeus, 1785) 

 

Species:  There are seven recognized species of honey bee.  

 

Most species of honey bee have historically been cultured or at least exploited for honey 

and beeswax by humans indigenous to their native ranges.  

 

Only two of these species have been truly domesticated, one (A. mellifera) at least since 

the time of the building of the Egyptian pyramids, and only that species has been moved 

extensively beyond its native range. 

 

Stings versus bites: 

 

A sting is delivered by a posterior, tapered, needlelike structure designed to inject venom.  

 

In contrast, a bite is delivered with mouthparts.  

 

Scorpions, ants, bees, and wasps have stings.  

 

Ants may cause damage with both a venomous sting and a noxious bite.  

 

Spiders and centipedes have venomous bites that inject venom through specialized oral 

structures such as fangs. 

 

Pathophysiology 

 

Honey bees have a barbed stinger with lancets that becomes firmly embedded in the skin 

of the victim.  

 

Stinging results in the avulsion of the stinger and abdomen viscera and death of the insect.  

 

The barbed bee stings remain embedded at the site of the sting and can continue to inject 

venom for several minutes.  

 

Wasps and hornets can withdraw their stings and so sting repeatedly. This presence or 

absence of a detached sting can aid in determining whether envenomation is caused by bees 

or wasps. This can be a critical observation in allergic individuals, since the venom 

allergens differ between the two insect groups. 

 

Bee venom contains a wide range of substances, including: 

 

1. Biogenic amines:  

 

● Histamine, dopamine, noradrenaline, serotonin 

 



2. Enzymes:  

 

● Phospholipase A2, phospholipase B, hyaluronidase  

 

3. Peptides:  

 

● Mellitin, apamine, MCD peptide (bee venom); wasp kinins, neurotoxins 

(vespid venoms). 

 

Clinical Features  

 

Single stings are dangerous only if : 

 

● The upper airway is obstructed, for example following stings on the tongue.  

 

● The sting causes true anaphylaxis. 

 

In general clinical responses to insect stings fall into one of five groups: 

 

1. “Normal” local reactions.  

 

In non-sensitised people, a single sting will rapidly produce:  

 

 ● Local pain, swelling, (up to a few centimeters in diameter), erythema.  

 

 ● Reaction is mild, localized, and self limiting over a period of a few hours. 

 

2. “Excessive” local reactions. 

 

 ● Reaction here is inflammatory as above, but of a much greater degree.  

 

 ● There may be some mild systemic symptoms.  

 

 ● The inflammatory response remains localized but may be quite extensive.  

 

● Symptoms tend to peak at about 48 hours and may persist for up to one 

week. 

 

3. True Anaphylaxis: 

 

 ● Reactions can range from mild to life threatening.  

 

 ● Symptoms will usually develop within 20 minutes, occasionally longer. 

 

● Shock and upper or lower airway obstruction or less commonly 

bronchospasm are the main modes of death following insect sting 

anaphylaxis. 

 



4. Delayed Serum Sickness: 

 

 ● This occurs only rarely.  

 

● Symptoms of fever, rash, joint pains may occur up to 14 days following 

 the sting. 

 

5. Massive systemic envenomation: 

 

 This may occur with multiple stings, generally, of the order of 50-100 stings, and 

 is more likely to occur in children. 1 

 

Any individual wasp or bee will sting in defence if it is accidentally stepped on, 

swatted, or otherwise disturbed.  

 

In contrast, mass envenomations occur when stinging insects respond to a human 

intruder as a threat to their colony. Typically, this happens when someone 

inadvertently stumbles into a colony or otherwise disturbs the structure in which 

they live (e.g., by throwing rocks at, shooting at, or chopping a tree containing the 

colony), whereupon hundreds or thousands of stinging insects may issue forth in 

defence. 

 

 Two main clinical manifestations may occur: 

 

 ● Severe anaphylactoid reaction: 

 

♥ A direct histamine release reaction (as opposed to true IgE mediated 

anaphylaxis)  

 

♥ Symptoms include  hypotension, vomiting, diarrhoea, throbbing 

headache, and bronchoconstriction and skin urticaria.  

 

● Massive Envenomation syndrome: 

 

♥ Here a major systemic illness occurs with multiorgan failure 

including:  

 

 ♥♥ Initial hypertension (as opposed to hypotension)  

 

 ♥♥ Coagulopathy 

 

 ♥♥ Hemolysis 

 

 ♥♥ Rhabdomyolysis 

 

 ♥♥ Acute renal failure. 

 



♥ As few as 30 stings have caused fatal systemic envenoming in 

children, (although children and adults have survived more than 

1000 stings by honey bees). 4 

 

♥ Victims of attacks by Africanised killer bees have shown evidence 

of rhabdomyolysis, intravascular haemolysis, 

hypercatecholaminaemia (hypertension, pulmonary oedema, 

myocardial damage), acute lung injury, bleeding, hepatic 

dysfunction, and acute kidney injury. 

 

♥ This condition is really a true envenomation (as opposed to an 

 allergic reaction). 1 

 

  ♥ The condition is fortunately rare. 

 

Ocular Bee Stings: 

 

An uncommon but serious injury is an ocular bee sting 

 

Corneal injury can result in severe sight-threatening complications, principally through 

direct toxic and immunological effects of bee venom, as opposed to direct trauma from the 

stinger itself.   

 

Although the response to a corneal or conjunctival bee sting is usually local, anaphylaxis 

may still occur in some patients who have experienced previous bee injury.   

 

Investigations 

 

These are not routinely necessary unless massive envenomation syndrome is suspected. 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. LFTs 

 

4. Coagulation profile 

 

5. CK 

 

6. Myoglobin levels 

 

Management 

 

Prevention: 

Simple preventive measures include:  

 



1. Avoid wearing bright clothes, (especially on sunny days when bees are most 

 active). 

 

2. Don’t wear perfume (as it may attract bees) 

 

3. Remove clover from lawns (as it attracts bees). 

 

Mass envenomations only occur near colonies of stinging insects. If attacked by large 

numbers of stinging insects, a person’s best defense is to flee from the colony as quickly 

as possible, as the insects will not continue pursuit outside their territorial range. 

 

Treatment: 

 

In all cases remove embedded stings immediately by flicking or scraping with a 

fingernail, piece of card, or knife blade. 

 

1. Normal reactions: 

 

These need only simple symptomatic treatments, such as: 

 

 ● Antihistamines 

 

● Analgesics 

 

● Cold compresses 

 

● Steroid creams. 

 

2. Severe local reactions. 

 

● Symptoms can be alleviated with anti-histamines or steroids, (oral and/or 

 topical)  

 

● Patients need to be aware that symptoms may be prolonged over a 

 number of days.  

 

● Follow up is necessary and the possibility of a secondary cellulitis should 

 be kept in mind. 

 

3. Delayed serum sickness may be treated with a course of oral steroids. 

 

4. Anaphylaxis is treated in the usual manner (see separate Anaphylaxis 

 document).  

 

5. Massive systemic reactions: 

 

● Anaphylactoid (hypotensive) reactions are treated along similar lines to true 

IgE mediated anaphylaxis. 



 

● Massive systemic envenomation is otherwise treated supportively.  

 

 In the absence of clinical evidence of true anaphylaxis or shock, there 

 appears little role for the use of adrenaline (which is also present as a 

 component of the venom). 1 

 

6. Ocular Injury: 5 

 

● Initial local anesthetic drops to attain rapid analgesia and to assist 

 examination.  

 

Treatment of corneal bee stings then consists of emergent removal of the sting 

from the stroma followed by treatment with: 

 

● Topical antibiotics  

 

● Topical steroids.  

 

● Cycloplegics  

 

● Topical NSAIDs may be useful for ongoing analgesia   

 

Because retained stingers are difficult to remove, surgical intervention is usually 

required. Attempts to manually remove the stinger may result in retention of stinger 

fragments within the cornea, especially when barbed stingers are involved.  

 

In some cases, the stinger can be removed intact by corneal incision along the 

injured plane or by keratectomy.  

 

It is important to note that stingers should be removed as soon as possible because 

they may release venom. 

 

Disposition: 

 

Those who have had an anaphylactic / life threatening reaction should have:  

 

● An appropriate period of symptom free observation (6-12 hours) after successful 

 treatment in the ED 

 

● Follow up referral to an Allergy Specialist: 

 

♥ Bee venom immunotherapy (VIT) is an effective treatment that can 

 desensitize allergic patients to the effects of bee venom.  

 

● An Epipen (or similar device) should be provided. 

 



In cases of diagnostic and/or management uncertainty, the case should be discussed with a 

Clinical Toxinologist.   
 

Patients with massive systemic envenomation (or suspected massive envenomation) will 

require a prolonged period of observation (24-48 hours).  

 

Patients with massive envenomation symptoms should be referred to HDU/ICU. 

 

Patients with ocular injuries should be urgently referred to an Ophthalmologist.  

 

 

Appendix 1 

 

A62-year-old man with a history of bee allergy presented with severe eye pain one day 

after being stung in the eye by a bee. Figure A shows corneal oedema due to endothelial 

toxicity secondary to bee venom. Despite ideal management of intensive topical steroids 

and antibiotic drops, the cornea did not recover. An endothelial keratoplasty, rather than 

penetrating keratoplasty, was performed 6 months later. Two weeks after the transplant, 

his cornea started to clear (Figure, B), and vision improved from 1/60 to 6/18. The entry 

site of the stinger can be seen as an area of white scarring within the cornea stroma. 

(Andrew Olivo Payne, Elaine Chong. Bee sting to the cornea: toxic effects and 

management. MJA 209 (4) 20 August 2018).  
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