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“The transmembrane CCR5 chemokine receptor is used 
by HIV strains to enter cells of the immune system such 
as macrophages and CD4+ T cells. The CCR5-Δ32 
deletion prevents the expression of the receptor on the 
cell surface and provides almost complete resistance to 
HIV-1 infection in homozygous individuals and partial 
resistance in the heterozygous state.”

What is the CCR5-Delta 32 Mutation anyway?



The average occurrence of the CCR5-Delta 32
deletion allele is estimated to be 10% in Caucasian 

European inhabitants, but it is almost absent among 
native Sub-Saharan African, Asian, and American 

Indian populations.



The origin of CCR5-Delta 32 and the reason of why 
only such selective group of Europeans carry this 

mutation has now been a topic of discussion. When it 
was first discovered, scientists believed that the 
bubonic plague, also known as the Black Death 

(1346-50 approx.), was the answer to the mutation. 
Recent studies have suggested that this mutation has 

been present since before the bubonic plague, 
being the Black Death only part of the history behind 

the origin of CCR5-Delta 32. 

Thesis:



Theory 3

Epidemics of bubonic plague every 10 years for 
400 years. 

Previous Theories:

The single pandemic of the Black Death, which killed 
about 40% of the population of Europe. 

Smallpox epidemics every five years in Europe 
for at least 620 years from 1347 to 1970.

Theory 1

Theory 2



“The single pandemic of 
the Black Death, which 
killed about 40% of the 
population of Europe.”

This theory is perhaps the 
most popular, but studies 
have demonstrated that 
the mutation did not 
result form a single 
disease strike, but from 
recurrence over several 
centuries.

Theory One:



“Epidemics of bubonic 
plague every 10 years for 
400 years.”

Scientific modelling 
shows that this hypothesis 
is not effective. It has 
been shown that Yersinia 
pestis, the bacterial 
pathogen of bubonic 
plague, does not use the 
CCR5 receptor for entry.

Theory Two:



“Smallpox epidemics every five 
years in Europe for at least 620 
years from 1347 to 1970.” 

This proposition is not valid. A 
lethal form of smallpox 
appeared in England only in 
about 1628. Total annual 
smallpox deaths in London did 
not rise consistently beyond 
1,000 before 1710. 
Consequently smallpox could 
have acted successfully only 
during the period 1700 to 1830. 
However, scientific modelling 
indicates that over 600 years of 
epidemics would be required to 
raise the frequency to 10%. 

Theory Three:



New scientific studies have concluded that the CCR5-
Delta 32 appeared over 2,500 years ago. It is suggested 
that its incidence was forced up from the initial single 
mutation to the frequency in the mid-14th century by 
erratic epidemics of hemorrhagic outbreak which 
occurred extensively over the eastern Mediterranean 
area during a very long time period. 

New Findings:



A new report claims to have detected the CCR5-Δ32 
mutant allele in four of seventeen Bronze Age skeletons 
dating to about 900 BC from a burial site in central 
Germany. Such findings suggest that hemorrhagic 
plague, in addition to the major historic outbreaks, may 
have been grumbling along in eastern Europe from 1000 
BC. These new findings reinforce the new proposition of 
the existence of the mutation for over 2,500 years. 



• Hemorrhagic fevers in the Nile valley in Pharaonic 
Egypt, 1500 to 1350 BC. 

• Hemorrhagic fevers in Mesopotamia, 700 to 450 BC 
and about 250 BC. 

• Plague of Athens, 430 to 427 BC. 
• Plague of Justinian, originated in Ethiopia, moved 

down the Nile Valley and onwards to Syria in AD 541 
and thence to Asia Minor, Africa, and Europe, arriving 
in Constantinople in AD 54

• The plagues of the early Islamic empire (AD 627 to 
744).

As mentioned before, instances of these epidemics 
before the arrival of the Black Death consist of the 
following:



It is believed that the original mutation of CCR5-Delta 32 appeared over 
2500 years ago, and that persistent epidemics of a hemorrhagic fever that 
hit the early classical developments assisted to reinforce the frequency at 
the time of the Black Death. Proofing this that the bubonic plague is not 
responsible by itself for the mutation.

In addition, the incidence of CCR5-Delta 32 is expected to fall slowly by 
genetic drift over the next 300 years due to advances in the prevention of 
new hemorrhagic diseases.  

Conclusion:
What doesn’t kill you makes you 

stronger (literally)!
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