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In This Issue: 
After having just returned from a wonderful 

African safari tour in Kenya and 

Tanzania, the Summer 2013 issue 

of the NVL Newsletter will 

discuss the prevalence, in African 

wild cats, of the common 

domestic cat pathogens (feline 

leukemia virus, feline immunodeficiency virus 

and Bartonella).   

 

Introduction: 
Evelyn Zuckerman and I (Dr. Hardy) were seated 

comfortably on our transatlantic flight home, 

after a wonderful African safari to Amboseli 

National Park, Lake Manyara National Park, 

Ngorogoro Crater, the Maasai Mara Serengeti, 

and the historic site of the origin of humans from 

Africa, the site where the Leakeys unearthed their 

fossil skeletons. We visited the continent where 

humans and domestic cats originated.  More than 

likely, the infectious pathogens of early hominins 

and other animals evolved, due to climate 

changes, with their hosts to the present day and 

some became zoonotic pathogens.1,2  

 

On the flight I was reading David Quammen’s 

new book “Spillover,” about the origins in 

animals of most of our new zoonotic diseases 

while I was racking my brain for a topic for our 

summer NVL newsletter.  It took only about 15 

minutes before the proverbial light went on to 

connect our early research, on African big cats, 

with our safari and the origin of zoonoses such as 

Bartonella that veterinarians often encounter. I 

realized that our FeLV research collaboration 

with Don Francis, a physician at Harvard with 

Max Essex in the 1970s, linked our cat work with 

Don who was later sent to investigate the first 

Ebola zoonotic outbreak in Africa.  After having 

just photographed leopards, cheetahs and lions up 

close, I recalled the collaborations and 

publications with Steve O’Brien, Moritz Van 

Vuuren and Steve Osofky on testing Africa’s big 

cats for the common domestic cat pathogens.   

 

Steve O’Brien has done pioneering research on 

the genetics and origin of domestic cats and  

FeLV which led him to groundbreaking research 

on the occurrence in humans, of cell receptors for 

susceptibility to HIV.  We collaborated with 

Moritz Van Vuuren from South Africa on the 

occurrence of feline retroviruses in African big 

cats.  We also collaborated with Steve Osofsky 

and his wife, who at the time were wildlife 

veterinarians working in Botswana. Now Steve is 

the Director of Wildlife Health Policy at the 

Wildlife Conservation Society and is trying to 

save Africa’s wildlife using modern economic 

strategies www.wcs-ahead.org. Years later, to 

experience  these  magnificent  cats  and   other  

 
The great  migration of wildebeest & zebra in the Serengeti 

 
The crossing of the crocodile infested Mara River.   Photos- Dr. Hardy 

animals, including the  great migration of 

wildebeest and zebra in their natural  

environment, was truly inspiring.  Our trip also 

brought us to the Olduvai Gorge site where the 

Leakey’s discovered some of the earliest hominin 

fossils relating to the evolution of humans. It was 

very moving to be actually standing at this 

scientifically historic site. 

   
Olduvai Gorge- Tanzania and Louis Leakey 

 

Origin of Humans: 
East Africa, and possibly the Olduvai Gorge area 

in Tanzania, is the site for the origin of humans 

and cats. It is better-known as ‘The Cradle of 

Mankind” and it was excavated by Louis and 

Mary Leakey in the 1950s.   

 

 

 
Dr. Hardy at the Olduvai Gorge, Tanzania, the multilayer site of early hominin 

habitation from where present day humans evolved. 

Deposits exposed in the sides of the gorge 

cover a time span from about 2.1 million to 

15,000 years ago. They have yielded the fossil 

remains of more than 60 hominins (members 

of the human lineage), providing the most 

continuous known record of human evolution 

during the past 2 million years. One theory 

proposes that as the African climate changed 

and became drier, apes and hominins came out 

of the forest to scurry upright in the grassland 

savannas in search of food.1-2 As humans 

continued to evolve they spread to eventually 

settle in the Fertile Crescent, a curved area 

encompassing the Middle East- parts of Iraq, 

Syria, Lebanon, Jordan, Israel, and northern 

Egypt.  The area was known as the Cradle  of  

Civilization  and   the   birthplace  of  

agriculture, urbanization,  writing,  trade, 

science, 

 
Fertile Crescent- green shaded area. 

and organized religions (Christian, Jewish, and 

Muslim). The area was first populated in 

10,000 BCE when agriculture and 

domestication of animals began.   
 

Origin of Cats: 
Felidae is the biological family of cats; a 

member of this family is called a felid. The 

first felids emerged during the Oligocene, 

about 25 million years ago.  The most familiar 

felid, the domestic cat, first became associated 

with humans about 10,000 years ago. The 

family also includes all other wild cats, 

including the big cats. Existing felids belong to 

one of two subfamilies: Pantherinae (which 

includes the tiger, lion, jaguar, and leopard), 

and Felinae (which includes the cougar, 

cheetah, lynx,  ocelot, and the domestic cat).3,4  

 
Evolution of cats,  Reference 3 
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The radiation of modern felines began with the 

divergence of the Panthera lineage. From this 

common ancestor all the big cats emerged 6.4 

million years ago—lions, jaguars, leopards, 

tigers, snow and clouded leopards. They were 

quickly followed by three Asian species and three 

African species. The final feline to appear was 

the domestic cat, which emerged between 6.2 to 

6.7 million years ago.   
 

Domestic Cats:  Domestic cats were derived 

from at least 5 founders of Felis silvestris, the 

European wild cat (Figure left- 

courtesy Wikipedia), and humans 

dispersed their descendents 

throughout the world.3,4 Dogs and 

farm animals were domesticated 

before cats, and cats appear to 

have been domesticated about 

9,500 years ago to control rodents that were 

feeding on grain storage sites.  
 

Lions:  Lion fossils trace to the Late Pliocene in 

Eastern Africa and the Early Pleistocene in 

Eastern and Southern 

Africa coincident with 

the flourishing of 

grasslands, 2–1.5 

million years ago.5     

 

Male lions, Photo- Dr. Hardy            By the Mid Pleistocene 

(500,000 years ago), lions occupied Europe and 

by Late Pleistocene, 130,000–10,000 years ago) 

lions had the greatest intercontinental 

distribution, excluding humans, for a large land 

mammal, ranging from Africa into Eurasia and 

the Americas. Lions were eliminated from 

Europe 2,000 years ago and within the last 150 

years from the Middle East and North Africa. 

Today, there are less than 50,000 free-ranging 

lions living only in sub-Saharan Africa and the 

Gir Forest, India 

 

Cheetahs:  Cheetahs evolved about 5.5 million 

years ago along with the golden cats and pumas. 

The cheetah (Acinonyx jubatus) is a large feline 

(family Felidae, subfamily Felinae) inhabiting 

most of Africa and parts of the Middle East. It is 

the only surviving member of the genus 

Acinonyx. Cheetahs are inbred and have 

unusually low genetic variability.6  

               
Dr. O’Brien’s Book on Cheetah Evolution 

As Steve O’Brien has discovered and explained 

elegantly in his excellent book “Tears of the 

Cheetah,” cheetahs have evolved through 2 

bottlenecks where their genetic pool was very 

small resulting in little genetic diversity in the 

present day cheetahs.6  
 

Leopards: 

Leopards are felids 

in the genus 

Panthera. The last 

common ancestor 

for animals in this 

genus is generally 

Female leopard- Photo-Dr. Hardy       believed to have lived 

about 6.5 million years ago. Leopards appear to 

be related to lions, tigers, snow leopards, jaguars, 

and clouded leopards.3 
 

The Pathogens: 
African wild cats and their pathogens evolved 

together. Endogenous retroviruses were 

transmitted across species and then evolved in 

their new feline species. FIV-like viruses evolved 

in many African, and other wild cats and became 

non-pathogenic in these cats.7-14 Unlike FIV, the 

human HIV lentivirus derived zoonotically from 

chimps recently, has caused a worldwide 

epidemic killing millions of people. Bartonella is 

also found in several species of African wildcats 

and seems to have evolved separately in them. 

Although not a feline pathogen, the canine 

distemper virus killed many lions in the Serengeti 

in the 1990s and bovine TB continues to take its 

toll on African lions.15,16 

 

FeLV:  To date, no FeLV has been found in any 

free ranging African wildcats although there have 

been several infected with FeLV while living in 

zoos.7-14  The endogenous FeLV sequences are 

present only in the members of the genus Felis. 

Similar sequences are found in rats whose 

ancestors must have infected an ancestor of 

domestic cats after they diverged from the rest of 

the cat family.  Domestic cat DNA also harbors 

RD-114 endogenous sequences obtained from 

baboon ancestors in ancient Africa. 

 

FIV: The FIV-like virus found in African cats 

(FIV-ple) is similar to the one we found in 

cougars in North America and quite different 

from the pet cat FIV.17  FIV is endemic in 9 

Felidae and one Hyaenidae species.7-14   The 

prevalence varies depending on the geographic 

location and appears to have evolved along with 

each cat species.  The virus is non-pathogenic in 

these African cats, much like we observed in the 

pumas in British Columbia, Canada.8-10 In 

collaboration with Steve Osofsky and Karen 

Hirsch we found 8/31 (26%) lions, 3/18 (17%)  

leopards, and 1/4 (25%) cheetahs infected in 

Botswana in 1996.8 In 2003, with Moritz Van 

Vuuren, we found FIV infection common in free-

ranging lions in Kruger National Park, SA 18/22 

(82%), Botswana 20/22 (91%), Zimbabwe 7/22 

(32%) but in none of the 18 lions from Hluhluwe-

Umfolozi, SA.10 

 

Bartonella: 

Bartonella have evolved with their animal hosts 

(co-evolution) for millions of years.  This group 

of bacteria has a fascinating history in veterinary 

and human medicine and most warm blooded 

animals are infected with one of the 26 species of 

Bartonella.  Few studies have been done on the 

prevalence of Bartonella in free-ranging African 

big cats.  One study found serologic evidence of 

exposure in 19/113 (17%) African lions and  

23/74 (31%)  cheetahs- the country of origin was 

not specified.  5% of 58 lions and 6% of 17 

cheetahs were considered bacteremic by TaqMan 

PCR.18 The other study of 62 lions on a game 

ranch in South Africa found 18 (29%) were 

antibody positive by IFA.19  

 

Origin of Zoonotic Pathogens: 
Africa was and is a hot bed of human, animal, 

and microbe evolution and it is no wonder that 

many of our new zoonotic diseases are arising 

from animals on the African continent.  HIV 

and Ebola virus are but two that have arisen 

from Africa and more will probably follow. 
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Bartonella references can be obtained at:                          

www.nlm.nih.gov/ or natvetlab.com 
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