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Abstract 

Anaplasma marginale, causative agent of bovine ana
plasmosis, is the most prevalent tick-transmitted disease of 
cattle worldwide and a major obstacle to profitable beef 
production. Bovine anaplasmosis control strategies rely 
upon the use of vector control, vaccination, and tetracycline 
antimicrobials. This article reviews transmission as well as 
current and future directions for control. 
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Resume 

Anaplasma marginale, l'agentresponsable de l'anaplas
mose bovine, est la maladie transmise par les tiques la plus 
commune chez les bovins du monde entier et represente 
une menace serieuse a la rentabilite de la production de 
bceuf. Les strategies de controle de l'anaplasmose bovine 
reposent sur le controle des vecteurs, la vaccination et les 
antimicrobiens comme la tetracycline. Cet article fait le 
point sur la transmission et sur les orientations presentes 
et futures du controle. 

Objectives 

1. Understand the current status of bovine anaplasmo
sis in the United States. 

2. Review the modes of transmission of bovine ana
plasmosis. 

3. Review current anaplasmosis control methods. 
4. Discuss the role CTC in anaplasmosis control in 

Kansas. 

History and Significance 

Anaplasma marginale (Am) was first reported in South 
Africa by Sir Arnold Theiler when he identified organisms as 
"marginal points" on the red blood cells of cattle.5 However, 
Am was not identified in the United States (US) until 1926.5 

The first case of Am was reported by a Kansas practitioner 
that identified a devastating anemic condition in dairy 
cattle.1•5 Since that time, Am has become endemic in the 
southern US. and has been identified in nearly every state.6 

Bovine anaplasmosis is the most prevalent tick-transmitted 
disease of cattle worldwide and a major obstacle to profit
able beef production. In the US, bovine anaplasmosis is 
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conservatively estimated to cost the cattle industry >$300 
million per year. 

Epidemiology /Transmission 

Anaplasma marginale is a hemoparasite of wild and 
domestic ruminants that is transmitted biologically by ticks 
and biting flies and mechanically by blood-contaminated 
fomites. 2

•
3
•
7 Route of transmission is highly variable with 

regards to geographic region. 

Tick Transmission 

In the US, tick transmission of Am is predominantly 
due to intrastadial (within the same life stage) transmission 
by adult male ticks.2

•
3

•
10 The juvenile stages of Dermacentor 

variabilis and Dermacentor andersoni DO NOT feed on deer 
or cattle, therefore, the only tick life stage that is potentially 
exposed to Am is the adult stage. 

Important tick transmission considerations: 
1. Female ticks are not important in transmission of 

Am. 
2. Am is not transmitted to offspring, so juvenile stages 

are not important for transmission of Am. 
3. Adult male D. variabilis and D. andersoni ticks can 

acquire Am when feeding on an infected host. 
In general, ticks won't move more than 3 meters from where 
they fell off the last host and are very susceptible to desic
cation. Therefore, perimeter control and maintaining UV 
exposure to pastures/pens is a great way to control ticks. If 
another animal (e.g. deer) enters a pasture/pen and a tick 
falls off, then that tick has already completed its bloodmeal 
and will not feed again. These detached ticks will seek out 
(within 3 meters) a protected spot to molt to the next life 
stage which will make an appearance the following year. A 
well-maintained pasture/pen does not offer much in the way 
of protected spaces for ticks to successfully molt. 

Biting Fly Transmission 

Stable and horse flies have both been implicated as 
mechanical vectors for transmission of Am. Flies are not ca
pable of propagating the organism. The scientific literature 
has shown that the efficiency with which a fly can transmit 
Am is directly proportional to the bacteremia of the animal 
that the fly feeds on and the distance from the nearest na'ive 
animal.8

•
9 
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Control 

The only approved antimicrobial treatments for bovine 
anaplasmosis in the US are tetracycline antimicrobials. There 
are currently no antimicrobials labeled for the elimination 
of persistent Am infection in carrier animals. Alternative 
strategies to control anaplasmosis include: maintenance of 
Am-free herds, immunization against Am, and intensive vec
tor control; however, these strategies are largely impractical 
or not efficacious. In the absence of approved vaccines and 
ineffective Am control alternatives, anaplasmosis control in 
endemic areas is predicated on administration of low doses 
of chlortetracycline (CTC), usually supplied in mineral supple
ments for several months or longer. There are currently 4 US 
Federal Drug Administration (FDA)-approved free-choice 
CTC-medicated mineral formulations (700, 5,000, 6,000, 
8,000 g/ton). Our research group has been particularly in
terested in determining the effect of continuous feeding of 
the 4 FDA approved CTC medicated mineral formulations on 
anaplasmosis status of cows in endemic Am regions of the US. 
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