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ZOONOSES: an increasing concern in a 
global approach of emerging pathogens
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INSECT BORNE DISEASES
• Akabane
• Besnoitiosis
• Blue Tongue
• Bovine Epizootic Fever
• Jembrana forest disease
• Lumpy skin disease
• Onchocercosis
• Nairobi disease
• Rift Valley Fever
• Trypanosomosis 
• West Nile 
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TICK BORNE DISEASES
• Babesiosis

– Babesia divergens
– Babesia bovis

• Borreliosis
– Borrelia burgdorferi
– other  Borrelia spp.

• Cowdriosis
• Crimean Congo hemorrhagic fever
• Ehrlichiosis and anaplasmosis

– Anaplasma phagocytophilum
– A. marginale
– A. ovis
– A. centrale
– A. bovis
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• Louping Ill 
• Q fever

– Coxiella burnetii

• Rickettsiosis
– Rickettsia spp.

• Bartonellosis 
– Bartonella bovis

– B. schoenbuchensis
– B. chomelii

– B. capreoli

• TBE
• Tick paralysis
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ARTHROPOD BORNE 
ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Main questions:
– Role (“epidemiologic competence ”) of the 

ruminants in the epidemiology of the disease

• Relay ?
• Amplification ?
• Reservoir ?

– Assessment of the diagnosis

– Management at field/herd level
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ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• 4 examples :
• RVF
• BGE
• Lyme disease 
• Babesiosis 

• Epidemiology/ 
clinics/diagnosis/vet role ?
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RVF Agent

• Phlebovirus (Bunyaviridae)
• Resistance 

– -60oC to 23°C
– 50-85% hygrometry

• Inactivation
– Lipid solvents 

– pH <6

CDC
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Rift Valley - Kenya, Africa

• 1900’s: sheep
• 1930: virus isolation
• Sporadic storms in Kenya

– 1950-51 :
• 500,000 abortions
• 100, 000 dead sheep
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Egypt: 1977-1978

• Humans
– 18,000 cases

– 598 dead
• Encephalitis + hemorrhagic syndrome 
• Lethality << 1%

• Ruminants
– Cattle  (including buffaloes), sheep, goats, 

camels
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Since…

• 1987: Senegal, 
– No  association with rainfalls !

• 1997-98: Kenya 
– 89,000 human cases - 478 dead

• 2000-01: Saudi Arabia and Yemen
– The disease spreads out Africa for the first 

time
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• August  2003
• Egypt

– 45 human cases 
including…

• 17 dead (>>1/3)

– All farmers ! 
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Epidemiology

• Endemic in tropical Africa
–Epidemic: 1/ 5-20 years
–Rainfalls
–End summer 

• Epizootic /epidemic
–Saudi Arabia, Yemen, Egypt 



18

EDEN 2006



19

Out of Africa: Saudi Arabia and  
Yemen          2000-2001

• 683 human cases
• 95 dead (13.9% lethality)
• 82.7% men
• Age : 50 years
• younger: 14 years
• 76% in contact with animals…
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Reservoir

• – Aedes sp.
– Transovaric  transmission 
– Dormancy in eggs (months)
– Hatching with rainfalls 

• Ruminant role ?
– Amplification?

• Secondary vectors 
– Culex and Anopheles sp.
– phlebotomies, Stomoxes spp., Simulia spp., 

tabanids…
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Amplification by ruminants?

• High viremia for 2 to 6 weeks…
• Epidemiologic interest :

– vectors Infection

– Persistence from cattle to cattle for years ?

• On the opposite in mankind :
– Low viremia and subsequent uncommon 

amplification 
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Transmission

• Mosquitoes
• Aedes
• Anopheles
• Culex
• Others

• But :
– Numerous other insects already present  in 

Europe (and Asia and America)  may host 
and transmit the virus
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Other ways of Transmission

• All fluids from infected ruminants
• Direct Contact or aerosol 

– Abortions 
– Abattoir

– Necropsy  

• No inter-human transmission
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Order Rickettsiales
Family Anaplasmataceae

Genus Anaplasma

SPECIES OF INTEREST:
• Anaplasma marginale
• A. centrale
• A. ovis
• A. caudatum
• A. bovis
• A. platys
• A. phagocytophilum
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Anaplasma
RESERVOIR and Vectors :
• A. phagocytophilum

– Formerly Ehrlichia equi, A. phagocytophilum is 
responsible for Human Granulocytic Ehrlichiosis 
(HGE), equine ehrlichiosis, and ehrlichiosis of 
ruminants. BUT are zoonotic strains of ruminant 
origin?

– Reservoir/hosts include rodents, coyote and roe 
deer .

– North America reservoir = white footed mouse.
– vector = Ixodes ricinus (WE), the deer tick (Ixodes

scapularis) or the black legged tick (I. pacificus) 
(USA)

– “accidental” hosts = Horses, cattle, human, dogs, etc.
– cells infected = granulocytes
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A. phagocytophilum CDC
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Joncour, 2008
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LYME DISEASE

Greatest 
risk
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BABESIOSIS
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VECTORS AND RESERVOIRS

CRUCIAL POINTS :
–Extension 

–Emergence
–Persistence

Insect borne � tick borne 
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ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Clinical signs are a challenge for the 
diagnosis
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ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Clinical signs are a challenge for the 
diagnosis :
– Poor/unspecific
– No common points between all zoonotic 

diseases
– Disease = the same moment and the same 

area
• Susceptible animal/man
• Pathogen
• Vector
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ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Clinical signs are a challenge for the 
diagnosis :
– Poor/unspecific

• 4 examples :
– RVF
– BGE
– Lyme disease 
– Babesiosis 
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RVF: CLINICS in humans

• Incubation : 2-6 days
– Flu-like syndrome

• Fever , headache, joint and muscle pain, nauseas
• Recovery  in 4-7 days

– Retinopathy
– Hemorrhagic  Fever

– Encephalitis

• Lethality ~1% ???
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• Retinopathy (1-10%)
– 1-3 weeks after the beginning of the disease

– Conjunctivitis
– Photophobia

– Loss of vision (sometimes definitive)
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• Hemorrhagic Fever
– 2-4 days after the beginning of fever

– Melena, cutaneous, subcutaneous  and 
mucosal hemorrhages,  jaundice, shock, 
unconsciousness

– Death  
– Lethality  ~50%

• Encephalitis
– 1-3 weeks after the beginning of symptoms

– May complicate the hemorrhagic fever
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RVF in ANIMALS (O.I.E., 2002)

Some 
rodents

Kittens

MonkeysSquirrelsHumansPuppies

BirdsDogsRatsGoatsKids

RabbitsCatsCamelsCattleCalves

RodentsHorsesMonkeysSheepLambs

Refractive to 
Infection

Infection 
Viremia

Severe Illness 
Viremia Abortion

Severe Illness 
Abortion 
Mortality

Mortality 
100%
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RVF: Sheep and goat

• Incubation < 3 days
– Abortions   (5-100% !!!!!)

• At all ages of pregnancy

– Diarrhea , icterus, nasal discharge

– Lethality  (20-30%)
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RVF: Lambs and kids 

• Incubation 12-36 h
• Death at 48h 

• lethality >90%

• When > 2 weeks old
– Lethality  ~ 20%
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RVF: Bovines

• Adults
– Fever, anorexia, ptyalism, 

– diarrhea, icterus
– lethality 10%

– abortions up to 100%

• Calves  
– Lethality  10-70%
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Anaplasma

Pathogenesis and clinics
• A. phagocytophilum

– Hosts develop vasculitis associated with 
thromboses, thrombocytopenia, edema, and 
hemorrhage.

– fever, depression, accelerated breathing and 
cough , anorexia, milk drop syndrome, 
edema, anemia, icterus, and ataxia. 

– Indirect role in abortions? 

Joncour, 2008
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LYME

Once upon a 
time…

there was a 
tick bite and 
an 
erythema…CDC
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LYME

• (Mono) arthritis :

• Other : dermatological, neurological and 
cardiac consequences ?

R.Maillard
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BABESIOSIS
• Cattle :

– Prevalence :
• Serology : 20-90% (L’Hostis et al., 1997)
• Clinics : 0.1% (L’Hostis, 2005)

– Fever, anorexia
– Hemolytic syndrome, hemoglobinuria   
– Digestive signs
– Icterus
– Milk drop 

• Man :
– Fatal hemolytic syndrome in splenectomised people



46

ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Necropsy  and laboratory data are a 
challenge for the diagnosis



47

RVF: Necropsy 

• Hepatitis
– Hypertrophy

– granuloma, 
– Yellow-orange, 

– Crisp and fragile 

• Hemorrhages 
• Skin, mucosa …

EDEN, 2006
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Anaplasmosis BGE Lyme and 
Babesiosis: Necropsy 

Poorly evocative
Anemia

Edemas

Red to black urine ( B.divergens )
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Diagnostic

• Diagnostic
– ELISA

– IFI
– PCR

Lyme, CDC

A. marginale, Real, 2006
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Diagnostic

• Diagnostic
– PCR

A. phagocytophilum, Laloy et al., 2009
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Diagnostic

• Diagnostic
– BLOOD SMEARS (sensitivity ?)

• But mandatory



52

ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Necropsy  and laboratory data are a 
challenge for the diagnosis:
– Absent/poor/ambiguous lesions 

• Diseases of blood cells (hemorrhages, edemas, 
fever….?)

• Abortion 
• Milk drop 

– Cost of analysis 
– “Molecular” techniques +++
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ZOONOTIC DISEASES
OF RUMINANT ORIGIN

• Role of the vet:
– 1st line:

• Diagnosis
• Treatment
• 1st measures to avoid an extension
• Advice for medicine doctors 

– Limits:
• Control of vectors?
• Control of wildlife?
• Prevention? 
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ARTHROPOD BORNE ZOONOTIC 
DISEASES

OF RUMINANT ORIGIN
• CONCLUSIONS

– Till now, ABZD of ruminant origin are mainly 
disseminated by Ixodes ricinus (Western 
Europe)

– Necessity of a multifocal control:
• Environment
• Ticks
• Ruminants (Immunity…) 

– Emergence of “exotic” diseases:
• An horror movie (Crimean Congo, RVF…)


