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Justification and Specific Goals and Objectives: Over 70% emerging pathogens come from animals.
Wild animals serve as a major reservoir for many emerging pathogens. Moreover, recent research
suggests that rates of disease emergence correlate with developing nations experiencing heavy
anthropogenic impacts in regions of high biodiversity. Thus, disturbance of intact ecosystems contributes
to emergence of disease, particularly in the tropics, regions of high biodiversity and rapid environmental
change. Indeed, Ebola virus, human immunodeficiency virus, SARS virus and Nipah virus among many
others all have origins in tropical forests. In addition, many diseases of concern to public health are
intimately tied to tropical forest ecosystems either through wildlife hosts or through disease vector
ecology including leishmaniasis, Chagas disease, leptospirosis, and Yellow Fever. To better understand
and predict emerging infectious disease it will be critical to improve understanding of wildlife host and
disease interactions in intact tropical forest ecosystems. Unfortunately, research in intact tropical forests
and wildlife is difficult, resource intensive and requires specialized skills that are not widely available. A
more efficient approach would be to integrate wildlife and vector disease work into ongoing ecological
research programs. We propose that long-term ecological research sites could be an important resource
for studying wildlife and disease in intact ecosystems. The Smithsonian’s Global Earth Observatory
(SIGEO) network has 22 established global dynamic forest plots that have been systematically monitored
with standardized protocols as long-term ecological monitoring sites for up to 25 years. This international
network of large-scale plots in 16 countries is currently monitoring 3.5 million trees of 6,500 different
species. Many of these plots are located in regions of particular interest for disease surveillance (Fig 1).
The advantages of working within the SIGEO sites are many. They are already organized into a
collaborative network with an explicit priority for fostering research. Each site, at a minimum, has a
Principal Investigator, a scientist who coordinates research activities in the site, on-site managers and, in
most cases, a field station. However, incorporating systematic disease monitoring and research into long-
term ecological protocols has never been attempted and will require novel approaches that integrate
ecology, genomics, epidemiology, entomology, virology, microbiology and tie to related work in nearby
human and domestic animal populations. Specific objective of this proposal is to hold a trans-
institutional meeting involving partners from federal agencies (the Smithsonian Institution, the Centers
for Disease Control and Prevention), non-profit organizations (the Consortium for Conservation
Medicine) and academia (University of Minnesota, University of Toronto) to establish the SIGEO
network as strategic monitoring and research sites for global emerging disease. Goals of the meeting will
be to: 1) identify key sites of interest for emerging and endemic disease research and monitoring; 2)
brainstorm novel strategies for emerging and endemic disease surveillance and detection; 3) develop
long-term monitoring protocols for improving understanding of the link between environmental change,
pathogen evolution and disease emergence; and 4) establish key collaborative partnerships among



workshop participants and others to ensure the implementation of strategic preliminary emerging disease
research projects with the goal of seeking funding through a competitive grant process (R01, R21).
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Figure 1. Map showing 22 established SIGEO sites in black (black dots) and 12 candidate sites in blue (red
dots). [CRC = Smithsonian Institution Conservation & Research Center; SERC = Smithsonian
Environmental Research Center]. Interactive website: http://biogeodb.stri.si.edu/bioinformatics/sigeo/

Strategy for Achieving Goals and Long-Range Strategy for Maintaining Partnerships: The
proposed workshop will convene a diverse group of scientists from the public, private and academic
sectors to brainstorm the most effective monitoring and research program for emerging disease in intact
forest ecosystems. This workshop will establish partnerships that will add value to each participating
institution and agency. The Smithsonian Institution will gain partners to establish long-term disease
monitoring to their SIGEO network of forest plots, the CDC and Universities will be able to partner with
a federal agency with an extensive network of international partners and long term ecological monitoring
sites. The proposed expansion of the SIGEO network into disease surveillance is particularly timely. In
2007, SIGEO ran a series of workshops to expand their focus to include vertebrate, pathogen, and
invertebrate monitoring. Several recommendations and projects emerging from these workshops have
relevance to developing disease surveillance and disease ecology research programs in the forest plot
system. In particular, the implementation phase of the vertebrate and invertebrate workshop includes
performing systematic inventories of select invertebrates and vertebrates along with their parasites and
microbiota on select forest plot sites over the coming years. This will involve sending teams of
researchers to forest plot sites, training local forest managers in invertebrate, vertebrate and pathogen
monitoring techniques and performing a systematic survey of select vertebrate microbiota. The protocols
emerging from the workshop will be able to capitalize on this inventory to expand monitoring to disease
vectors and pathogens at reduced costs. Preliminary data emerging from the inventory can then be used
to pursue competitive grants and promote the partnership for non-competitive funding.

What Success Will Look Like: This grant will help fund a 3 day workshop for 20 participants in Panama
focused on developing emerging disease research and surveillance in the SIGEO network. Outcomes of
this workshop will include: 1) a workshop report to share with SIGEO network partners and interested
parties outlining recommendations for incorporating disease into the long-term monitoring and research
protocols; 2) a plan for initiating pilot research in the plots; 3) identification of key partners to accomplish
the plan; and 3) a funding plan identifying potential future funding sources and strategies to obtain them.



Detailed Budget:

Requested From One Health Leadership Fund:

Item Method of Calculation Total Cost

Hotel Accommodations 15 out-of-town participants x 3 nights x $5,400
$120/night

Food for conference $50/day x 3 days x 20 participants $3,000

Administrative costs Administrative support for travel and $1,000
workshop arrangements

Supplies Name tags, folders, pens etc. $600

TOTAL $10,000

Provided by Participating Institutions:

Item Method of Calculation Total Cost

Travel 15 out-of-town participants x roundtrip $22,500
airfare x $1500/trip

Conference venue $100/day x 3 days $300

TOTAL $22,800




Principal Investigator/Program Director (Last, Pelican, Katharine M.
first, middle):

NAME
Katharine M. Pelican, D.V.M., Ph.D.

EDUCATION/TRAINING (Begin with baccalaureate or other initial professional education, such as nursing, and include
postdoctoral training.)

INSTITUTION AND LOCATION

Wesleyan University, Middletown, CT POSITION TITLE

Reproductive Health Scientist

University of Minnesota, Saint Paul, MN

University of Maryland, College Park, MD DEGREE YEAR(s) FIELD OF STUDY
(if applicable)
Smithsonian’s National Zoological Park B.A. 1988-1992 Pre-Veterinary Medicine
Professional Experience
1997-2002 Post-doctoral Fellow, Department of Reproductive Sciences, National Zoological Park
1997-date Guest Scientist, Veterinary Resources Program, National Center for Research Resources, National Institutes
of Health
2002-date Research Fellow, National Institutes of Health Fellowship, Special Emphasis Research
Career Award, National Zoological Park
2002-date Guest Researcher, The Thailand Zoological Parks Organization and the Thailand Department of National
Parks, Wildlife and Plant Conservation
2004-date Captive Breeding Consultant and Researcher, Iberian Lynx Captive Breeding Program, Spain.
2006-date Leader, Smithsonian Amphibian Working Group, Smithsonian Institution, Washington, DC
2007-date Adjunct Professor, University of Minnesota School of Public Health, Minneapolis, MN
2007 Head, Department of Environmental Change and Species Survival, Center for Species Survival,

Smithsonian’s National Zoological Park, Washington, DC

2007-date Vertebrate Working Group Coordinator, Smithsonian Institution Global Earth Observatories, Smithsonian

Institution, Washington DC.

2007-date Assistant Professor of Ecosystem Health, Department of Veterinary Population Medicine, College of

Veterinary Medicine, University of Minnesota, St. Paul, MN

Peer-Reviewed Papers:

1.

2.

3.

Pukazhenthi, B.S., K.M. Pelican, D.E. Wildt and J.G. Howard. 1999. Sensitivity of domestic cat (Felis catus) sperm from
normospermic versus teratospermic donors to cold-induced acrosomal damage. Biol Reprod 61:135-141.

Pukazhenthi, B.S., E. Noiles, K.M. Pelican, A.M. Donoghue, D.E. Wildt and J.G. Howard. 2000. Osmotic effects on feline
spermatozoa from normospermic versus teratospermic donors. Cryobiology 40:139-150.

Ottinger, M.A., J. Wu, K.M. Pelican. 2002. Neuroendocrine regulation of reproduction in birds and clinical applications of
GnRH analogues in birds and mammals. Semin Avian Exot Pet Med 11: 71-79.

Pelican, K.M., M.A. Ottinger, J.L. Brown, D.E. Wildt and J.G. Howard. 2005. Short term ovarian suppression in the
domestic cat using levonorgestrel versus antide. Gen Comp Endocrinol 144: 110-121.

Pelican, K.M., D.E. Wildt, B. Pukazhenthi and J.G. Howard. 2006. Ovarian control for assisted reproduction in the domestic
cat and wild felids. Theriogenology 66 (1) 37-48.

Pelican, K.M., D.E. Wildt, and J.G. Howard. 2006. The GnRH agonist Lupron® (leuprolide acetate), prevents ovulation
following gonadotropin stimulation in the clouded leopard (Neofelis nebulosa). Theriogenology 66: 1768-1777.
Pukazhenthi, B.S., D. Laroe, A.E. Crosier, L.M. Bush, R. Spindler, K. Pelican, M. Bush, J.G. Howard and D.E. Wildt. 2006.
Challenges in cryopreservation of clouded leopard (Neofelis nebulosa) spermatozoa. Theriogenology 66: 1790-1796.
Pukazhenthi, B.S., K.M. Pelican, and D.E. Wildt. 2007. ‘Appendix A: Genome Resource Banking.’ Eds. C. Gascon, J.
Collins, R. Moore, D. Church, J. McKay, and J. Mendelson. Amphibian Conservation Action Plan. The World Conservation
Union (IUCN), Gland Switzerland. Pp. 38-39.

Pelican, K.M., M.A. Ottinger, D.E. Wildt and J.G. Howard. 2008. Ovarian suppression with the progestin levonorgestrel but
not the GnRH antagonist antide induces a consistent response to gonadotropin stimulation in the domestic cat. Dom Animal
Endocrinol 34: 160-175.



ROBERT A. WIRTZ, Ph.D.

Centers for Disease Control and Prevention (CDC), Atlanta, GA (1997-present)

Chief, Entomology Branch, Division Parasitic Diseases, National Center for Zoonotic, Vector-
borne & Enteric Diseases. Direct Branch activities to reduce the threat of arthropod-borne
diseases to humans, with a focus on the control of the vectors of malaria, lymphatic filariasis and
Chagas disease; insecticide resistance; analytical analysis of insecticides and anti-malaria drugs;
and implementation and evaluation of insecticide treated bed net and indoor residual spraying
programs. Coordinate technical assistance and oversight for malaria vector control activities in
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Dr. Kim Lindblade is the director of the CDC’s International Emerging Infections Program in Central America and
Panama (IEIP-CAP). The IEIP-CAP mission is to assure a rapid and effective response to emerging infectious
disease threats in Central America and Panama by contributing to the capacity of the ministries of health (MOH) and
academic institutions of the region to recognize emerging infections and prevent, control and treat important
infectious diseases. To this end, IEIP-CAP is involved in four main activities: generation of incidence and etiology
data for disease syndromes of regional and international importance; evaluation of public health programs;
strengthening of MOH skills in surveillance, research, laboratory diagnostics and analysis; and responding to
outbreaks of diseases. Dr. Lindblade has significant experience at the intersection of ecology and epidemiology: in
both Uganda and Kenya, she spent several years in highland areas investigating how environmental change affects
malaria transmission. For more than 4 years she was the Chief of the Malaria Epidemiology Section of the CDC
field station co-located with the Kenya Medical Research Institute in Kisumu, Kenya, and from 2004-2007 she
headed the Onchocerciasis Elimination Program for the CDC office in Guatemala. Currently, the IEIP-CAP is
working on surveillance for meningitis, encephalitis, pneumonia and diarrhea, and is soon to begin human and
animal surveillance for arborviruses, rickettsioses and leptospirosis. The IEIP-CAP is working with the CDC
Division of Vector-Borne Infectious Diseases to conduct joint human and animal surveillance for West Nile virus in
Guatemala. Dr. Lindblade has an MPH and a PhD in epidemiology from the University of Michigan and is the
author or co-author of more than 25 publications on infectious diseases.

Highlighted publications:

Cohen JM, KC Ernst, KA Lindblade, JM Vulule, CC John, ML Wilson (submitted) Land-cover and land-use are
associated with household-level malaria incidence in two western Kenya highland communities. Malaria
Journal.

Gonzalez RJ, N Cruz-Ortiz, N Rizzo, J Richards, G Zea-Flores, A Dominguez, M Sauerbrey, E Catl, O Oliva, FO
Richards, KA Lindblade. (Submitted to the PLoS Neglected Tropical Diseases.) Successful interruption
of transmission of Onchocerca volvulus in the Escuintla-Guatemala focus, Guatemala.

Cohen JM, KC Ernst, KA Lindblade, JM Vulule, CC John, ML Wilson (2008) Topography-derived wetness indices
are associated with household-level malaria risk in two communities in the western Kenyan highlands.
Malaria Journal. 7:40.

Lindblade KA, B Arana, G Zea-Flores, N Rizzo, CH Porter, A Dominguez, N Cruz-Ortiz, TR Unnasch,GA
Punkosdy, J Richards, M Sauerbrey, J Castro, E Catd, O Oliva and FO Richards Jr. 2007. Elimination
of Onchocerca volvulus transmission in the Santa Rosa focus of Guatemala. American Journal of
Tropical Medicine and Hygiene. 77: 334-341.

Lindblade KA, JE Gimnig, L Kamau, WA Hawley, F Odhiambo, G Olang, FO ter Kuile, JM Vulule, L Slutsker
(2006). Impact of sustained use of insecticide-treated bednets on malaria vector species distribution and
culicine mosquitoes. Journal of Medical Entomology 43:428-32.

Lindblade KA, Walker ED, Onapa AW, Katungu J, Wilson ML (2000) Land use change alters malaria transmission
parameters by modifying air temperature in a highland area of Uganda. Tropical Medicine and
International Health 5:263-274.

Lindblade KA, Walker ED, Wilson ML (2000) Anopheline (Diptera: Culicidae) sampling strategies for early
warning of malaria epidemics in African highlands. Journal of Medical Entomology 37: 664-674.

Lindblade KA, Walker ED, Onapa AW, Katungu J, Wilson ML (1999) Highland malaria in Uganda: Prospective
analysis of an epidemic associated with El Nifio. Transactions of the Royal Society of Tropical
Medicine and Hygiene 93: 480-487.

Lindblade KA, Carswell G, Tumuhairwe JK (1998) Mitigating the relationship between population growth and land
degradation: Land use change and farm management in southwestern Uganda. Ambio 7: 565-561.

Lindblade K (1997) Discrepancies in understanding historical land use changes in Uganda. PLA
Notes 28:59-63.



STUART J. DAVIES is the Director of the Center for Tropical Forest Science. This program coordinates a global
network of 20 large-scale tropical forest research plots in 15 countries. The goals of the CTFS program are to: (i) to
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