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A Monumental Discovery Driving Crucial Decision
In 1891, Dr. Cooper Curtice found
evidence of an association between
the “cattle tick” or “fever tick” (now R.
annulatus) and Texas fever.
Dr. Cooper Curtice

“Father of Tick Eradication”

Smith: “Eliminate the ticks on
cattle and you eradicate the ticks
because they cannot live elsewhere”
 In 1896 Dr. Curtice began campaign
advocating the eradication of the ticks from the
U.S.
 In late 1906 Congress appropriated $82,500
for the initiation of the Cattle Fever Tick
Eradication Program

In 1893, nine years after the
establishment of USDA’s Bureau of
Animal Industry (BAI), Dr. Theobald
Smith & Dr. Frederick Kilborne, a
veterinarian, published their
monumental discovery proving the
cattle tick (R. annulatus) was the
vector of B. bigemina.
It demonstrated, for the first time in
history, that an arthropod was
capable of transmitting a disease
agent
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One Health Implications of ARS Efforts
Ensuring Continued Health & Welfare of
Our Nation’s Livestock Populations
•

Identification of “high-consequence” foreign animal
diseases and pests facilitates emergency
preparedness

•

Ready to respond effectively when faced with a
foreign animal disease outbreak or pest infestation

•

If introduced, they pose a severe threat to U.S.
animal health and, in some cases, the economy
and human health as well

•

Tiered approach according to risk level

High-Consequence Foreign Animal Diseases & Pests
Tier 1

Tier 2

Tier 3

• African swine fever
• Classical swine fever
• Foot-and-mouth
disease
• Avian influenza (any

• Heartwater
• African horse sickness
• New World
• Contagious bovine and
screwworm
caprine contagious
pleuropneumonia
• Rift Valley fever
• Venezuelan equine • Glanders and
melioidiosis
strain that is highly
encephalitis
pathogenic or zoonotic)
• Henipaviruses (Hendra
and Nipah)
• Virulent Newcastle
disease
• Rinderpest and peste
des petits ruminants
• Tropical bont tick
Criteria guiding designation of animal disease or pest as of high, negative consequence:
epidemic potential; economic impact; trade impact; morbidity, mortality; species
infectivity; speed of detection; vaccine availability; zoonotic potential

Background: Babesia are emerging health threats to humans and animals in the US
One Health approach applied to identify gaps in scientific knowledge regarding babesioses
Driven by increased risk for outbreaks of bovine babesiosis associated with increased cattle fever
tick outbreaks
Results: Involvement of wildlife in ecology of cattle fever ticks jeopardizes efforts to keep US
bovine babesiosis-free
Emergence of human babesiosis apparently linked to increase in the white-tailed deer population
Research needs for human and bovine babesioses were identified and are presented herein
Conclusions: Translation of this research expected to provide veterinary and public health systems
with tools to mitigate impact of bovine and human babesioses
Economic, political, and social commitments are urgently required, including increased national
funding for animal and human Babesia research, to prevent the re-establishment of cattle fever
ticks and the increasing problem of human babesiosis in the US

One Health Nexus:
Global Change, Arthropod Pests
& Vectors, Livestock-Wildlife
Interface, & Disease Ecology
Red Deer

White-tailed
Deer

Wapiti

Nilgai

• Help assess CFT outbreak
dynamics & spatial
attributes in tick-hostlandscape systems
involving diverse hosts
• Allow testing treatment
efficacy & integration of
strategies for sustainable
eradication

124 (K)
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Why it is important to study soft ticks?

What was done?

Ticks (Acari: Ixodida) are notorious parasites of animals and vectors for many pathogens including nematodes,
bacteria and viruses. While diseases transmitted by hard ticks are well recognized, much less known about soft
tick-transmitted diseases and possible threats they may pose to humans and livestock. According to the extensive
literature review we have performed, Argasidae can harbor and transmit a wide range of viruses (73 known
species and varieties) belonging to three major arboviral families, some of which are known to cause disease in
humans, as well as a number of uncharacterized and suspected arboviruses. Considerable part of these viral
agents have been isolated from representatives of the subfamily Ornithodorinae (Fig. 1). Notably, certain
Ornithodoros spp. are biological vectors and reservoirs of African swine fever – a viral disease that threatens
modern pig farming globally. However, there are number of other bacterial and viral agents, which represent
potential threat to human welfare that can be transmitted by Ornithodoros ticks. Progress in identifying and
understanding these potential threats is often hampered by gaps in our knowledge regarding the distribution and
ecology of soft ticks in a specific area. This is particularly true in Eastern European countries where studies on
Ornithodoros ticks were almost abandoned in the 1980s.
Out of the 7 soft tick species previously reported from the territory of Ukraine (Filippova 1966), Ornithodoros
verrucosus (Fig. 2) seems to be of a greater importance because the species is a confirmed vector of a severe
form of relapsing fever (Gromashevsky et al. 1956) and more recently, considered as a suspected vector of
African swine fever virus (ASFV) in the Caucasus and Eastern Europe (Sanchez Vizcaino et al. 2009). Moreover,
Geran virus and Artashat virus (Bunyaviridae: Nairovirus) were isolated from the Caucasian populations of
O. verrucosus in the past (Lvov et al. 2014; Alkhovskiĭ et al. 2013). However, no information regarding the species
current distribution, ecology and possible epidemiological role in Ukraine existed before the start of our project.

This knowledge gap was addressed through the collaborative
research project titled "African Swine Fever Threat Reduction
through Surveillance in Ukraine” between the National Scientific
Center “IECVM” & USDA-ARS. During realization of the project,
Ukrainian scientists developed research capacity in soft tick biology,
collection methods, rearing and colonization techniques, and vectorhost-pathogen interactions at USDA-ARS locations, and collaborating
universities in Texas.
We re-evaluated decades old data on distribution of O. verrucosus
and conducted field surveys in southern Ukraine. As the result of
these efforts, for the first time in the XXI century, the species’
distributional data in Ukraine has been updated (Fig. 3). From
specimens collected in the field, a laboratory colony of this
suspected ASFV vector has been established at the NSC “IECVM”
(Fig.4).

Figure 1. Viruses isolated from soft ticks (Filatov 2017*)

What we would like to do next?
• To assess taxonomic status of O. verrucosus and its evolutionary
relationships with other Ornithodoros spp.
• To conduct ASFV vector competence studies with O. verrucosus
• To develop specific molecular tools for assessment of the tickhost interactions (such as ELISA test for detection of
Ornithodoros-specific anti-tick antibodies, Western Blot antigenic
assay, etc.)
• To explore field ecology and possible range of pathogens that can
be transmitted by O. verrucosus
• To conduct surveillance for other soft tick species and in the
neighboring countries (Southeast Europe, The Caucasus)
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Figure 2. O. verrucosus ticks collected in the Kherson region
of Ukraine
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Figure 3. Soft tick surveillance in Ukraine 2014-2016
Figure 4. Laboratory colony of O. verrucosus at the NSC
IECVM
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Blacklegged tick (Deer tick)
Vector of pathogens that
cause Lyme disease

Date: February 6-10th 2017; Location: U. of Texas Rio Grande Valley
Objectives: To facilitate binational cooperation & strengthening of the
surveillance & control of vectors in the US-Mexico border, the binational
exchange of vector surveillance information, & the development of a pilot project
of a participative entomological surveillance tool to be used in both countries
Participants: Representatives of US-Mexico border (Texas, Arizona, Nuevo
Mexico & California), state authorities of the Mexican border (Baja California N &
S, Coahuila, Chihuahua, Sonora, Nuevo León & Tamaulipas), federal officials
from National Center of Preventive Programs & Control of Diseases
(CENAPRECE), representatives from the Mexican National Institute of Public
Health, CDC, representatives from Hidalgo county, TX, UTRGV, USDA-ARS &
other academic institutions & public health agencies from the US border states

Holistic Research Required to Solve Problem with
Complex V&VBD Systems Exacerbated by Global Change
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