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2015 AAVP-Merial Distinguished Veterinary Parasitologist 

Michael W. Dryden DVM, MS, PhD, DACVM - (Parasitology) 

 
 
Michael (Mike) Dryden was born May 12, 1959 in Osborne KS to Dixie and Victor Dryden.  His father was a career 
Meteorologist in the US Navy and the family moved from coast to coast as his father was transferred frequently 
from naval base to naval base including teaching at the U.S. Naval Academy.  His parents divorced when he was in 
the 2nd grade, his mother remarried and he was then raised on a small Kansas farm northwest of Cawker City KS.  It 
was during these formative years that Mike developed his interest in biology and veterinary medicine.  Mike 
excelled in academics and athletics during high school.  He was honored to receive 1st team all-state recognition in 
football and had several scholarship offers to play football at small colleges.  But his goal was to attend Kansas State 
University and be accepted into the College of Veterinary Medicine, so he turned down these offers and focused on 
academics.  During his senior year in high school he met and started dating his future wife Joan (Winkel).   
Following graduation from high school in 1977, Mike attended Kansas State University majoring in Wildlife 
Biology.  It was during his 2nd year at K-State that Mike developed his interest in parasitology.  He enrolled in a 
parasitology course taught by Dr. Meryl Hansen.  Dr. Hansen was a passionate educator and Mike caught his 
enthusiasm that has remained with him the rest of his life.  He was accepted into the College of Veterinary 
Medicine at Kansas State University in the fall of 1980.  During his years in the professional curriculum he 
maintained an interest in parasitology and wrote his senior thesis on canine heartworm disease. 
 
After graduating in 1984 Mike, Joan and their son Shawn moved to Beloit KS, where in May of 1984 he worked 
as a mixed animal practitioner.  In August of 1985, they moved to Wichita where he was employed as a small 
animal practitioner. It was during the spring and summer of 1986 that Mike experienced what could only be 
described as a flea explosion.  No matter what premises or topical insecticides were dispensed nothing seemed 
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to work.  The veterinary hospital where he worked actually had more success treating dogs with parvovirus than 
they did in eliminating fleas from pets and homes. 
 
In August of 1986 Mike was accepted as a Graduate Research Assistant in Veterinary Parasitology at Purdue’s 
College of Veterinary Medicine in West Lafayette IN.  Mike and Joan’s daughter Sarah was born while they 
were at Purdue.  Mike’s major professor was Dr. Sayed Gaafar and he also worked closely with Dr. Kevin 
Kazacos.  Training under both these renowned veterinary parasitologists was a remarkable opportunity.  During 
his graduate program at Purdue his studies included both Veterinary Parasitology and Medical/Veterinary 
Entomology.  His research focus was the biology of Ctenocephalides felis.  He earned a MS in 1988 and his 
PhD in May of 1990.  It was while he was a graduate student at Purdue that the veterinary students started 
calling him “Dr. Flea”.   Upon completion of the graduate program Mike accepted an offer from the College of 
Veterinary Medicine at Kansas State University as an Assistant Professor of Veterinary Parasitology. 
 
At Kansas State University Mike developed a research program along with Dr. Patricia Payne that has been 
involved in two primary areas: The biology and control of fleas and ticks infesting dogs and cats and the 
diagnosis and control of gastrointestinal parasites of dogs and cats.   While he has published more than 130 
manuscripts on numerous different internal and external parasites, it has been his research with 
Ctenocephalidesfelis that has become the most widely known. The K-State flea team has generated publications 
and dissertations on flea host association, longevity, egg production, blood consumption, carpet microclimate, 
on-animal and premises flea control assessment techniques, flea trapping systems (intermittent-light flea trap), 
insecticide resistance, flea allergy dermatitis, flea gender structure, reproductive break point analysis, residual 
speed of kill models, in-home field trials, and numerous articles on flea control.  Conducting such a 
comprehensive research program has necessitated working with numerous other faculty and students at K-State 
and at other universities.   Mike was promoted to Full Professor in 1999 and in 2011 received the designation of 
“University Distinguished Professor” at Kansas State University.  In 2011 he also became a charter member of 
the American College of Veterinary Microbiology-Parasitology along with a number of other parasitologists. 
 
Mike is recognized as a passionate educator.  He co-taught the Veterinary Parasitology course with Dr. Robert 
Ridley in the College of Veterinary Medicine from 1990 to 2001 and became course coordinator in 2002 and has 
co-taught the course with Dr. Patricia Payne for the past 12 years.  In 2010 along with Dr. Patricia Payne he 
developed the “Evidenced Based Small Animal Clinical Parasitology Training Course” (often called Wildcat 
Parasitology).  More than 140 veterinarians from the U.S., Canada, Australia and Europe have attended this 
week long course, designed to provide an in-depth update in small animal clinical parasitology. 
 
Mike has been invited to lecture in over 21 countries, presenting over 1,000 invited seminars at scientific 
conferences and at dozens of veterinary continuing education meetings. He has also been recognized with 
numerous awards and honors for his teaching, research and service to the veterinary profession. 
 
Mike is also an avid hiker and nature photographer.  Mike and Joan have made numerous hiking and 
photography trips to numerous national parks in North America. Invitations to lecture in exotic locations and 
various countries have afforded him the opportunity to practice his photography around the world. 
 
As much as he has enjoyed his career in veterinary parasitology his real passion has always been his family.  
Mike is grateful to have spent his life with his high school sweetheart Joan who has provided him a stable and 
loving family life to counter balance his hectic professional career.  He is very proud of his son and daughter. 
Their son Shawn lives in Manhattan KS with his wife Mindy (Bates) Dryden and granddaughters Harper and 
Carson.  Mike and Joan’s daughter Sarah Dryden also lives in Manhattan. 
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AMERICAN ASSOCIATION OF VETERINARY PARASITOLOGISTS  

AWARDS HISTORY  

AAVP-Merial Distinguished Veterinary Parasitologist Award 
1985  Jitender P. Dubey* 
*National Academy of Sciences 2010 
1986  Norman D. Levine 
1987  E. J. Lawson Soulsby 
1988  Jeffrey F. Williams  
1989  K. Darwin Murrell  
1990  William C. Campbell  
1991  Jay Hal Drudge and Eugene T. Lyons  
1992  Gilbert F. Otto  
1993  Thomas R. Klei  
1994  Peter M. Schantz  
1995  James C. Williams  
1996  T. Bonner Stewart  
1997  J. Owen D. Slocombe  
1998  J. Ralph Lichtenfels  
1999  Roger K. Prichard  

2000  Edward L. Roberson  
2001  Byron L. Blagburn 
2002  Sidney A. Ewing  
2003  Louis C. Gasbarre 
2004  David S. Lindsay  
2005  Jorge Guerrero  
2006  John W. McCall  
2007  Ronald Fayer 
2008  Dwight D. Bowman  
2009  Ellis C. Greiner  
2010  George A. Conder 
2011 Thomas M. Craig 
2012 James E. Miller 
2013 Dante Zarlenga 
2014 Timothy G. Geary 

 
2015 AAVP-Merial Distinguished Veterinary Parasitologist Award Winner 

Michael W. Dryden 

 

 

AAVP Distinguished Service Award 
1976  Rurel R. Bell  
1983  Terance J. Hayes  
1987  Norman F. Baker  
1988  Donald E. Cooperrider 
1994  S. D. “Bud” Folz 
1997  Honorico Rick Ciordia 
2006  Raffaele “Raf” Roncalli 
2008  Anne M. Zajac 
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AMERICAN ASSOCIATION OF VETERINARY PARASITOLOGISTS 

 
AWARDS HISTORY  (continued)  

 
Hoechst-Roussel Agri-Vet Company Graduate Student Research Award 

1987 Lora G. Rickard 
1988 Debra A. Cross 
1989 Stephen C. Barr 
1990 Jim C. Parsons 
1991 Carlos E. Lanusse 
1992 David G. Baker 
1993 Rebecca A. Cole 
1994 Ray M. Kaplan 
1995 Scott T. Storandt 
1996 A. Lee Willingham III 
1997 Carla C. Siefker 
1998 Ryan M. O’Handley 
1999 John S. Mathew 
20001 Sheila Abner 

2001 Andrew Cheadle 
2002 No recipient 
2003 Mary G. Rossano 
2004 Andrea S. Varela 
2005 Alexa C. Rosypal 
2006 Sheila M. Mitchell 
2007 Martin K. Nielsen 
20082 Heather D. Stockdale 
2009 Kelly E. Allen 
2010 Stephanie R. Heise 
2011 Aaron S. Lucas 
20123 Flavia A. Girao Ferrari 
2013 Lindsay A. Starke 
2014 Alice Che Yu Lee 

 
12000, award renamed the “AAVP/Intervet Graduate Student Research Award” 

22008, award renamed the “AAVP/Schering-Intervet Graduate Student Research Award” 
32012, award renamed the “AAVP/Merck Animal Health Graduate Student Research Award” 

 
2015 AAVP/Merck Animal Health Graduate Student Research Award 

Anne Barrett 
 
 
 

AAVP-Companion Animal Parasite Council (CAPC)  
Graduate Student Award in Zoonotic Disease 

2008 David G. Goodman 
2009 Stephanie R. Heise 
2010 SrivenyDangoudoubiyam 
2011 Jessica Edwards 
2012 Lindsay Starkey 
2013 Gail M. Moraru 
2014 Anne Barrett 

 
2015 AAVP-CAPC Graduate Student Award in Zoonotic Disease 

Alice Che Yu Lee 
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AMERICAN ASSOCIATION OF VETERINARY PARASITOLOGISTS  

Founded 1956  

Officers 2014-2015 
President  Andrew S. Peregrine  
 University of Guelph   
 Guelph, ON, Canada  
 
President-Elect  Ray M. Kaplan 
 University of Georgia 
 Athens, GA  
 
Vice-President  Timothy G. Geary 
 McGill University 
 Montreal, QC, Canada 

      
Secretary/Treasurer  Doug Carithers 
 Merial 
 Duluth, GA 
 
Immediate Past-President   Dwight D. Bowman 
 Cornell University 
 Ithaca, NY 

 
 
 

 
 
 
 
 
 

6



American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th 2015, Boston, Massachusetts, USA 

 
2014-2015 AAVP Committee Chairs and members (Term Date) 

 
Nominations: Tom Craig, Chair (2015), Ray Kaplan (2015), Kevin Kazacos (2016),  

Tim Geary (2016), Mason Reichard (2017), Ann Donohue (2017) 
 

Archives: Tom Nolan, Chair (2015), RafRoncalli (2015), Miguel Suderman (2016) 
 

Awards: Tom McTier, Chair (2016), William Ryan (2015), David Lindsay (2015),  
Susan Little (2016), Dante Zarlenga (2017) 

 
Constitution and Bylaws: Tom Kennedy, Chair (2016), Craig Reinemeyer (2015),  

Adrian Wolstenholme (2017), Alexa Rosypal (2018) 
 

Education: Tammi Krecek, Chair (2015), Andrea Varela-Stokes (2015), Tom Nolan (2015),  
Karen Snowden (2015), Roberto Cortinas (2016), Anne Zajac (2017),  

Antoinette Marsh (2017), Andy Moorhead (2017) 
 

Finance: Andrew Moorhead, Chair (2017), Jim Miller (2015), Bob Storey (2016) 
 

Historian: Raf Roncalli, Chair (2015), Alan Marchiondo (2015), Tom Nolan (2016) 
 

Newsletter/Editorial Board: Jenifer Edmonds, Editor, Chair (2015), Barbara Shock (2015),  
Theresa Hartwell (2015), Scott Bowdridge (2015),  

Tom Kennedy (2017), Michael Dryden (2017) 
 

Program: Ray Kaplan, Chair (2016), Andrew Peregrine (2015), Tim Geary (2017),  
Alan Marchiondo, Program Administrator (2017), Doug Carithers (2017),  

Javier Garza (2015), Meriam Saleh (2016) 
 

Publications/Internet: Tariq Qureshi, Chair (2016), Miguel Suderman (2015), Meriam Saleh (2017) 
 

Outreach/Research: Lora Ballweber, Chair (2015), Ray Kaplan (2015),  
Sheila Mitchell (2015), Frederic Beugnet (2016) 

 
Student Representatives: Javier Garza (2015), Meriam Saleh (2016) 

 
Past Presidents: Dwight Bowman, Chair (2017), Alan Marchiondo (2016), Patrick Meeus (2015) 

 
Ad Hoc List Serv Manager: Bert Stromberg (2016) 
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PAST PRESIDENTS OF THE AMERICAN ASSOCIATION OF  

VETERINARY PARASITOLOGISTS 
 

1956-1958 L. E. Swanson 
1958-1960 Fleetwood R. Koutz 
1960-1962 Wendell H. Krull 
1962-1964 Saeed M. Gaafar 
1964-1966 E. D. Besch 
1966-1968 George C. Shelton 
1968-1970 John H. Greve 
1970-1972 Harold J. Griffiths 
1972-1973 Donald E. Cooperrider 
1973-1975 Demetrice L. Lyles 
1975-1977 Harold J. Smith 
1977-1979 Norman F. Baker 
1979-1981 Edward L. Roberson 
1981-1983 Jeffrey F. Williams 
1983-1985 John B. Malone 
1985-1986 Robert M. Corwin 
1986-1987 K. Darwin Murrell 
1987-1988 Thomas R. Klei 
1988-1989 Harold C. Gibbs 
1989-1990 Bert E. Stromberg 
1990-1991 Roger K. Prichard 
1991-1992 J. Owen D. Slocombe 
1992-1993 Ronald Fayer 
1993-1994 George A. Conder 
1994-1995 Charles H. Courtney 
1995-1996 Byron L. Blagburn 
1996-1997 Peter M. Schantz 
1997-1998 James C. Williams 
1998-1999 Louis C. Gasbarre 
1999-2000 Robert S. Rew 
2000-2001 Thomas J. Kennedy 
2001-2002 Anne M. Zajac 
2002-2003 Joseph F. Urban, Jr. 
2003-2004 Craig R. Reinemeyer 
2004-2005 Linda S. Mansfield 
2005-2006 Ann R. Donoghue 
2006-2007 Daniel E. Snyder 
2007-2008 David S. Lindsay 
2008-2009 Susan E. Little 
2009-2010 Lora R. Ballweber 
2010-2011 Karen Snowden 
2011-2012 Patrick F.M. Meeus 
2012-2013 Alan A. Marchiondo 
2013-2014 Dwight D. Bowman 
2014-2015 Andrew S. Peregrine 
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PAST SECRETARY-TREASURERS OF THE 

AMERICAN ASSOCIATION OF VETERINARY PARASITOLOGISTS 
 
1956-1959 Wendell H. Krull 
1960 Edward G. Batte 
1961-1969 Donald E. Cooperrider 
1969-1977 Rurel Roger Bell 
1978-1983 Terence J. Hayes 
1983-1986 Vassilios J. Theodorides 
1987-1992 S.D. “Bud” Folz 
1993-1998 Thomas J. Kennedy 
1998-2004 Daniel E. Snyder 
2004-2010 Alan A. Marchiondo 
2010-2014 Robert G. Arther 
2014- Present Doug Carithers 

 
 

PAST AAVP ANNUAL MEETINGS 
 

1956        1st Annual Meeting – SAN ANTONIO, TX   16 OCT 
1957       2nd Annual Meeting – COLUMBUS, OH   17 AUG 
1958       3rd Annual Meeting – PHILADELPHIA, PA   18 AUG 
1959       4th Annual Meeting – KANSAS CITY, MO   23 AUG 
1960       5th Annual Meeting – DENVER, CO   14 AUG 
1961       6th Annual Meeting – WEST LAFAYETTE, IN   20 AUG 
1962       7th Annual Meeting – MIAMI BEACH, FL    12 AUG 
1963       8th Annual Meeting – NEW YORK CITY, NY   28 JUL 
1964       9th Annual Meeting – CHICAGO, IL   19 JUL 
1965     10th Annual Meeting – PORTLAND, OR     11 JUL 
1966     11th Annual Meeting – LOUISVILLE, KY    13-14 JUL 
1967     12th Annual Meeting – DALLAS, TX     9 JUL 
1968     13th Annual Meeting – BOSTON, MA    21 JUL 
1969     14th Annual Meeting – MINNEAPOLIS, MN   13 JUL 
1970     15th Annual Meeting – LAS VEGAS, NV   22 JUN 
1971     16th Annual Meeting – DETROIT, MI   18 JUL 
1972     17th Annual Meeting – NEW ORLEANS, LA   17 JUL 
1973     18th Annual Meeting – PHILADELPHIA, PA   15 JUL 
1974     19th Annual Meeting – DENVER, CO    21 JUL 
1975     20th Annual Meeting – ANAHEIM, CA   13 JUL 
1976     21st Annual Meeting – CINCINNATI, OH   19 JUL 
1977     22nd Annual Meeting – ATLANTA, GA   11 JUL 
1978     23rd Annual Meeting – DALLAS, TX    17 JUL    
1979     24th Annual Meeting – SEATTLE, WA    22-24 JUL 
1980     25th Annual Meeting – WASHINGTON, D.C. 20-22 JUL 
1981     26th Annual Meeting – ST. LOUIS, MO    19-20 JUL 
1982     27th Annual Meeting – SALT LAKE CITY, UT 18-19 JUL 
1983     28th Annual Meeting – NEW YORK, NY    17-18 JUL 
1984     29th Annual Meeting – NEW ORLEANS, LA   15-17 JUL 
1985     30th Annual Meeting – LAS VEGAS, NV     22-24 JUL 
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1986     31st Annual Meeting – ATLANTA, GA     20-22 JUL 
1987     32nd Annual Meeting – CHICAGO, IL     19-21 JUL 
1988     33rd Annual Meeting – PORTLAND, OR     17-18 JUL 
1989     34th Annual Meeting – ORLANDO, FL    16-18 JUL 
1990     35th Annual Meeting – SAN ANTONIO, TX     21-24 JUL 
1991     36th Annual Meeting – SEATTLE, WA     28-30 JUL 
1992     37th Annual Meeting – BOSTON, MA     2-4 AUG 
1993     38th Annual Meeting – MINNEAPOLIS, MN    17-20 JUL 
1994     39th Annual Meeting – SAN FRANCISCO, CA   9-12 JUL 
1995     40th Annual Meeting – PITTSBURGH, PA     6-10 JUL  

(Joint meeting with the American Society of Parasitologists) 
1996     41st Annual Meeting – LOUISVILLE, KY    20-23 JUL 
1997     42nd Annual Meeting – RENO, NV     19-22 JUL 
1998     43rd Annual Meeting – BALTIMORE, MD    25-28 JUL 
1999     44th Annual Meeting – NEW ORLEANS, LA    10-13 JUL 
2000     45th Annual Meeting – SALT LAKE CITY, UT    22-25 JUL 
2001     46th Annual Meeting – BOSTON, MA    14-17 JUL 
2002     47th Annual Meeting – NASHVILLE, TN   13-16 JUL 
2003     48th Annual Meeting – DENVER, CO   19-23 JUL 
2004     49th Annual Meeting – PHILADELPHIA, PA    24-28 JUL  

(Joint meeting with the American Society of Parasitologists) 
2005     50th Annual Meeting – MINNEAPOLIS, MN   16-19 JUL 
2006 51st Annual Meeting – HONOLULU, HI   15-18 JUL 
2007 52ndAnnual Meeting – WASHINGTON, DC   14-17 JUL 
2008 53rd Annual Meeting – NEW ORLEANS, LA 19-22 JUL 
2009 54th Annual Meeting – CALGARY, CANADA 9-13 AUG 

(Joint meeting with the World Association for the Advancement of  
Veterinary Parasitology and the International Commission on Trichinellosis) 

2010 55th Annual Meeting – ATLANTA, GA 31 JUL – 2 AUG 
2011 56th Annual Meeting – ST. LOUIS, MO 16-19 JUL 

(Joint meeting with the Livestock Insect Workers Conference and the  
International Symposium of Ectoparasites of Pets) 

2012 57th Annual Meeting – San Diego, CA   4-7 AUG 
2013  58th Annual Meeting – Chicago, IL 20-23 JUL 
2014 59th Annual Meeting – Denver, CO 26-29 JUL 

 
The AAVP claims copyright privileges to the non-abstract portions of proceedings booklets and 
acknowledges that the copyright assignment for each abstract remains with the submitting author. 
 
If a company, an institution or an individual wishes to reproduce and distribute our proceedings (even 
as an internal document), they must obtain copyright permission for each and every abstract in the 
book, as well as permission from the AAVP for the non-abstract portions of the book.  Alternatively, 
they may purchase a copy of the proceedings from the AAVP for each individual who may wish to 
utilize the content of the book. 
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AAVP 60thANNUAL MEETING 
Revere Hotel 

 
REGISTRATION 

Gallery Foyer Outside Loft 1 (6thFloor) 
Saturday, 11 July 2015, 1:00 PM – 6:00 PM 
Sunday, 12 July 2015, 8:00 AM – 6:00 PM 
Monday, 13 July 2015, 8:00 AM – Noon 

 
SOCIAL PROGRAMS 

Welcoming Reception – Bayer HealthCare, Animal Health 
Carver Ballroom - Saturday, 11 July 2015, 7:30 PM – 9:30 PM 

 
Zoetis Lunch / Symposium 

Loft 1 – Sunday, 12 July 2015, 12:00 PM – 1:30 PM 
 

Merial, Inc Social 
Emerald Room - Sunday, 12 July 2015, 7:30 PM – 9:30 PM 

 
Boehringer-Ingelheim Lunch / Symposium 

Loft 1 – Monday, 13 July 2015, 12:00 PM – 1:30 PM 
 

Elanco Animal Health Symposium / Social 
Loft 1 – Monday, 13 July 2015, 6:30 PM – 7:30 PM 

Rooftop Lounge - Monday, 13 July 2015, 7:30 PM – 9:30 PM 
 

Scynexis Coffee Breaks 
Gallery Foyer outside Loft 1 

Saturday, 11 July 2015, 4:30 PM – 5:00 PM 
Sunday, 12 July 2015, 10:00 AM – 10:30 AM 

Sunday, 12 July 2015, 3:00 PM – 3:30 PM 
Monday, 13 July 2015, 10:00 AM – 10:30 AM 

Monday, 13 July 2015, 3:00 PM – 3:30 PM 
Tuesday, 14 July 2015, 10:00 AM – 10:30 AM 

 
AAVP COMMITTEE MEETINGS 

Breakfast Sponsored by AAVP 
Loft 1 – Sunday, 12 July 2015, 7:45 AM – 8:30 AM 
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WINE, CHEESE & FRUIT SOCIALS AT POSTER SESSION 
Sponsored by CEVA ANIMAL HEALTH 

Studio 3, Studio 1, Gallery Foyer 
Sunday, 12 July 2015, 4:45 PM – 6:00 PM 
Monday, 13 July 2015, 4:45 PM – 6:00 PM 

 
STUDENT FUNCTIONS 

AAVP Student Member Meet and Greet & Parasite Jeopardy 
Lunch Sponsored by Virbac Animal Health 

Studio 2 - Saturday, 11 July 2015, Noon – 1:15 PM 
 

AAVP Student Lunch and Careers in Parasitology 
Lunch Sponsored by Virbac Animal Health 

Studio 2 - Sunday, 12 July 2015, Noon – 1:30 PM 
 

AAVP Student Lunch and Elections 
Lunch Sponsored by Virbac Animal Health 

Studio 2 - Monday, 13 July 2015, Noon – 1:30 PM 
 

AAVP-NCVP PARASITOLOGY CLICKER CASES 
Boxed Lunches Sponsored by the National Center for Veterinary Parasitology (NCVP) 

Loft 1- Tuesday, 14 July 2015, 10:30 AM – 12:30 PM 
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AMERICAN ASSOCIATION OF VETERINARY PARASITOLOGISTS 

60th ANNUAL MEETING SPONSORS 
 
 

SOCIAL EVENT SPONSORS 
 

BAYER HEALTHCARE, ANIMAL HEALTH 
BOEHRINGER-INGELHEIM 

CEVA ANIMAL HEALTH 
ELANCO ANIMAL HEALTH 
MERCK ANIMAL HEALTH 

MERIAL, INC 
SCYNEXIS 

VIRBAC ANIMAL HEALTH 
ZOETIS 

 
 

AWARDS SPONSORS 
 

BAYER HEALTHCARE, ANIMAL HEALTH1 
COMPANION ANIMAL PARASITE COUNCIL2 

ELANCO ANIMAL HEALTH3 
MERCK ANIMAL HEALTH4 

MERIAL, INC5 
 

1AAVP-Bayer Best Student Oral Presentation Awards 
2Honorarium for AAVP-CAPC Graduate Student Award – Zoonotic Diseases 

3AAVP-Elanco Best Student Poster Presentation Awards 
4Honorarium for AAVP-Merck Animal Health Graduate Student Award - Research 

5Honorarium for AAVP-Merial Distinguished Veterinary Parasitologist Award 
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GENERAL MEETING SPONSORSHIP 

 
PARTNER LEVEL 

 
BAYER HEALTHCARE, ANIMAL HEALTH 

BOEHRINGER-INGELHEIM 
CEVA ANIMAL HEALTH 

ELANCO ANIMAL HEALTH 
MERCK ANIMAL HEALTH 

MERIAL, INC 
SCYNEXIS – Refreshment Breaks 

ZOETIS 

 
PLATINUM LEVEL 

 
VIRBAC ANIMAL HEALTH 

CEVA ANIMAL HEALTH 

 
GOLD LEVEL 

 
CENTRAL GARDEN & PET 
CENTRAL LIFE SCIENCES 

IDEXX LABORATORIES, INC 
MPI RESEARCH 

TRIVERITAS 
VETOQUINOL 

 
SILVER LEVEL 

 
CLINVET 

KLIFOVET AG 
JOHNSON RESEARCH, LLC 

RESEARCH MANAGEMENT GROUP, LLC 
SIERRA RESEARCH LABORATORIES, INC 

STILLMEADOW, INC 
SYNGENTA LAWN & GARDEN 

 
CONFERENCE HATS 

 
Y-TEX 
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NOTES 
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NOTES  
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AAVP Welcome & Social Reception

The Fun Starts Here!

Saturday, July 11, 2015 
7:30 pm - 9:30 pm
Carver Ballroom 

at the Revere Hotel

No conference should be all work and no play. 
That’s why Bayer is sponsoring the AAVP Welcome & Social Reception. 

Get the word out to your friends and colleagues, and join us for 
hor d’oeuvres, drinks and networking!

©2015 Bayer HealthCare LLC, Animal Health
Shawne Mission, Kansas 66201
Bayer and the Bayer Cross are registered 
trademarks of Bayer.   X151455
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2015  
AAVP 

60th Annual Meeting

Welcome to Boston  
and the 60th Annual Meeting of  the American 

Association of  Veterinary Parasitologists

 
Please Join Us  

Sunday, July 12, 2015  
Loft 1  

Revere Hotel Boston Common Hotel  
6:30 PM to 7:30 PM  

for a Merial-Sponsored Symposium

Merial Reception 
Emerald Room  

7:30 PM to 9:30 PM

©2015 Merial, Inc., Duluth, GA. All rights reserved (06/15)
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The Chaos and Conundrums  
of Heartworm Testing

All trademarks are the property of Zoetis Inc., its affiliates and/or its licensors.
©2015 Zoetis Inc. All rights reserved.  CAD-00111

Sunday, July 12
12:00-1:30pm
Loft 1

Zoetis is a proud sponsor of  
the 2015 AAVP Annual Meeting

Joyce A. Login, DVM

Please join us for lunch and an 
informative discussion.

Box lunch provided courtesy of Zoetis.
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Please join us July 13, 2015, 
for a symposium and social event 

sponsored by Elanco

©2015 Elanco USCACEBR00505

Symposium — Expanding Horizons Together
Located at the Revere Hotel

6:30 p.m.

Social Event
Located on The Rooftop at the Revere Hotel

7:30 p.m.

CONFER034783_3AVA Due to the pub:

7.5" x 9.75" Today’s date: June 1, 2015 12:10 PM

Account Service:

Account Coordinator:

Art Director:

Production:

Proofing:
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Please join us for a luncheon featuring  
Dr. Thomas Yazwinski,  

University of Arkansas, Department of Animal Science. 

PRESENTATION TITLE:

“Past and present worm prevalence and  
dewormer performance in beef cattle.”

DATE: 

Monday, July 13, 2015 
12:00 – 1:30 pm 

LOCATION: 

Revere Hotel

Cydectin is a registered trademark of Boehringer Ingelheim Vetmedica, Inc.  ©2015 Boehringer Ingelheim Vetmedica, Inc.

Boehringer Ingelheim Vetmedica, Inc.
is proud to sponsor AAVP
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Scynexis is proud to sponsor

the Refreshment Breaks at the 

American Association of Veterinary Parasitologists 

60th Annual Meeting

Livestock Insect Workers’ Conference 

59th Annual Meeting

International Symposium on Ectoparasites of Pets 

13th Biennial Meeting

In 

Boston, Massachusetts

July 11th – 14th

Enjoy the meeting!
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The Revere Hotel floor plan 

 

Revere Hotel Meetings Rooms
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American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th Boston, Massachusetts, USA 

2015 AAVP-LIWC-ISEP PROGRAM 
 – ORAL PRESENTATIONS 

 CONFERENCE PROGRAM 
 Saturday July 11, 2015 

8.00-13.15 
AAVP Executive Committee Meeting 

All AAVP officers and committee chairs please plan to attend 
Room: Studio 1 (6th floor) 

12.00-13.15 

AAVP/LIWC/ISEP Student Member Meet and Greet & Parasite Jeopardy 
Lunch sponsored by Virbac 

All AAVP/LIWC/ISEP students please plan to attend 
Room: Studio 2 (6th floor) 

13.00-17.00 CONFERENCE REGISTRATION 
Gallery Foyer Outside Loft 1 (6th floor) 

13.15-14.00 Break 

14.00-14.15 

PLENARY SESSION 
Opening remarks 

AAVP President: Andrew S. Peregrine 
AAVP President-Elect and Program Chair: Ray M. Kaplan 

LIWC and ISEP Representatives: Adalberto Pérez de León and Bill Donahue 
Room: Loft 1 (6th floor) 

14.15-16.30 

PLENARY SESSION: PARASITIC EVOLUTION – SCIENTIFIC REVOLUTION 
Moderator: Ray M. Kaplan 

 

1.  A new phase in anthelmintic resistance research: current knowledge gaps and how new genomic and 
genetic approaches should help close them 

John S. Gilleard 
University of Calgary 

 

2.  Computers and models as tools to understand and manage parasite evolution 
Andrew W. Park 

University of Georgia 
 

3.  The impact of immunity to sand fly salivary proteins on leishmaniasis: from basic science to 
translational research 
Jesus G. Valenzuela 

NIH, NIAID 
 

Room: Loft 1 (6th floor) 
16.30-17.00 Scynexis Coffee Break (Gallery Foyer outside Loft 1) 

17.00-18.30 AAVP and LIWC AWARDS 
Room: Loft 1 

17.00-17.15 
2015 LIWC Industry Appreciation Award and 

2015 LIWC Lifetime Achievement Award 
Moderator:  Adalberto Pérez de León 

17.15-17.45 

2015 AAVP-Merck Animal Health Outstanding Graduate Student 
Moderator: Tom McTier 
Awarded to Anne Barrett 

4.  Estimating spotted fever group Rickettsia spp. infection risk in ticks and dogs 

17.45-18.30 
2015 AAVP-Merial Distinguished Veterinary Parasitologist 

Moderator: Doug Carithers 
Awarded to Mike Dryden 

18.30-19.30 Break 

19.30-21.30 BAYER SOCIAL 
Room: Carver Ballroom (Mezzanine level) 
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American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th Boston, Massachusetts, USA 

 Sunday July 12, 2015 

7.45-8.30 
AAVP Committee Meetings  

(Breakfast sponsored by AAVP – only for those attending meetings) 
Rooms: Loft 1 (6th floor) 

8.30-12.00 CONCURRENT SCIENTIFIC SESSIONS 

8.30-10.00 
Session 1: Heartworm 

Room: Loft 1 
Moderators: Andrew Moorhead & Cassan Pulaski 

Session 2: Cattle Ectoparasites 
Room: Loft 2 

Moderators: Bill Donahue & Amy Murillo 

8.30-8.45 
5.  Suburban mosquito diversity and implications for 
dog heartworm vectors in Gainesville, FL 

Chris Holderman 
University of Florida 

11.  Up-scaling tsetse repellents for roll out to African 
countries for enhancing livestock productivity and 

improving livelihoods 
Rajinder Saini 

International Centre of Insect Physiology and Ecology  

8.45-9.00 

6.  Dirofilaria immitis larval development in Aedes 
aegypti: Temperature fluctuation, extrinsic incubation 

period, and implications for risk prediction 
Nicholas Ledesma 
Cornell University 

12.  Cuban experience in the comprehensive 
management to control ticks including the use of 

immunogens 
Alina Rodriguez-Mallon 

Center for Genetic Engineering and Biotechnology  

9.00-9.15 

7.  Inhibition of the transmission of Dirofilaria immitis 
to mosquitoes by weekly exposure of microfilaremic 
dogs treated topically with dinotefuran-permethrin-

pyriproxyfen to uninfected Aedes aegypti 
John McCall 

TRS Laboratories, Inc.  

13.  Cattle ticks and tick-borne infections in Central 
Nigeria 

Vincenzo Lorusso 
University of Edinburgh  

9.15-9.30 

8.  Microfilarial reduction following ProHeart® 6 
treatment in dogs experimentally transplanted with a 

resistant isolate of Dirofilaria immitis 
Tom L. McTier 

Zoetis 

14.  Genetic diversity of Amblyomma spp. in the 
southern United States 

Amanda Blom 
Oklahoma State University  

9.30-9.45 
9.  Detection of Dirofilaria immitis antigen 128 days 

post-infection in heat-treated canine serum 
Alice C. Y. Lee 

Cornell University  

15.  Stable flies developing in post-harvest pineapple 
residues in Costa Rica 

David Taylor 
USDA-ARS 

9.45-10.00 

10.  False negative antigen tests in dogs infected with 
heartworm (Dirofilaria immitis) – an update and case 

series 
Jeff Gruntmeir 

Oklahoma State University  

16.Management of stable fly at pineapple fields and 
dairy in Costa Rica 

Jose Arturo Solórzano Arroyo 
Ministerio de Agricultura y Ganadería Costa Rica 

10.00-10.30 Scynexis Coffee Break (Gallery Foyer outside Loft 1) 

10.30-12.00 
Session 3: Dogs and Cats 

Room: Loft 1 
Moderators: Kelly Allen & Brian Herrin 

Session 4: Horse  
Room: Loft 2 

Moderators: Tom Klei & Marie Noel 

10.30-10.45 
17.  A survey of the parasites and vector-borne 

diseases of dogs on St. Kitts 
Jennifer Ketzis 
Ross University  

23.  Evaluation of the larvicidal efficacy of a five-day 
regimen of fenbendazole in horses harboring 

cyathostomin populations resistant to the adulticidal 
dosage of fenbendazole 

Craig Reinemeyer 
East Tennessee Clinical Research, Inc. 

10.45-11.00 

18.  Ectoparasites of free-roaming domestic cats 
(Felis catus) presented to a spay-neuter clinic in 

Oklahoma, USA 
Jennifer Thomas 

Oklahoma State University  

24.  Objective evaluation of two deworming regimens 
in young Thoroughbreds using parasitological and 

performance parameters. 
Jennifer L. Bellaw 

University of Kentucky  

11.00-11.15 
19.  Comparison of diagnostic assays for detection of 

canine Giardia duodenalis infection 
Meriam Saleh 
Virginia Tech 

25.  Patterns of Strongylus vulgaris-specific antibody 
development following stage-targeting larvicidal 

therapy with ivermectin 
Martin K. Nielsen  

University of Kentucky  

11.15-11.30 

20.  Comparative speed of kill between a topical 
administration of dinotefuran-permethrin-pyriproxyfen 
and an oral administration of afoxolaner or fluralaner  

to dogs weekly infested for one month with 
Rhipicephalus sanguineus ticks 

Marie Varloud 
Ceva Santé Animale 

26.  Local and systemic inflammatory reactions to 
cyathostomin larvicidal therapy in horses 

Martin K. Nielsen 
University of Kentucky  
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American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th Boston, Massachusetts, USA 

 

Sunday July 12, 2015 (continued) 

11.30-11.45 

21. Comparative efficacy of 
imidacloprid/permethrin/pyriproxyfen (K9 Advantix® 

II), afoxolaner (NexGard®), and fluralaner (Bravecto®) 
against tick (Rhipicephalus sanguineus and 

Amblyomma americanum) infestations on dogs 
Cameon Ohmes 
Bayer HealthCare 

27.  Transabdominal ultrasonography: A monitoring 
tool for Parascaris spp. burdens in foals 

Eileen M. Donoghue 
University of Kentucky  

11.45-12.00 

22.  Comparative efficacy of an imidacloprid/flumethrin 
collar (Seresto®, Bayer), afoxolaner (NexGard®, 

Merial), and fluralaner (Bravecto®, Merck) against tick 
(Dermacentor variabilis, Amblyomma americanum) 

infestations on dogs. 
Cameon Ohmes 
Bayer HealthCare 

28.  Fecal Egg Counting by Smartphone Image 
Analysis 

Jessica A. Scare 
University of Kentucky  

12.00-13.30 

Zoetis Lunch Symposium 
“The Chaos and Conundrums of Heartworm Testing” 

Joyce A. Login 
Loft 1 

AAVP/LIWC/ISEP Students – Lunch and Careers in Parasitology (Studio 2) 
Lunch sponsored by Virbac 

13.30-16.45 CONCURRENT SCIENTIFIC SESSIONS 

13.30-15.00 
Session 5: Fleas 

Room: Loft 1 
Moderators: Nancy Hinkle & Emily McDermott 

Session 6: Small Ruminant and Immunology 
Room: Loft 2 

Moderators: Jim Miller & Vicky Kelly 

13.30-13.45 
29.  EPA perspectives on efficacy testing of 

ectoparasiticide products 
Kevin J. Sweeney 

U.S. Environmental Protection Agency 

35.  Pre-infection with Toxoplasma gondii alters host 
response to Toxocara canis 

Alice C. Y. Lee 
Cornell University  

13.45-14.00 
30.  Cat flea susceptibility to imidacloprid: results of a 

14-year monitoring initiative 
Byron Blagbum  
Auburn University 

36.  How do ticks modulate the host immune system? 
Mariam Bakshi 

Texas A & M University  

14.00-14.15 
31.  Flea-knockdown occurs more quickly with 

spinosad than with afoxolaner 
Tony Rumschlag 

Elanco 

37.  A vaccine against bovine cryptosporidiosis: time 
for a new hope! 

Karine Sonzogni-Desautels 
McGill University Health Center 

14.15-14.30 

32.  Assessment of the effect of size of flea burden 
and pruritus in client-owned dogs and of spinosad in 

alleviating flea-related pruritus 
Tony Rumschlag 

Elanco 

38.  Peripheral immune cells of St. Croix sheep rapidly 
produce IL-4 in response to Haemonchus contortus 

antigen in vitro 
Jessica Jacobs 

West Virginia University  

14.30-14.45 

33.  Evaluation of afoxolaner chewables (NexGard®) 
for control of flea populations on naturally infested 

dogs in private residences in Tampa FL, USA utilizing 
premises and on-animal flea population assessments 

Michael Dryden  
Kansas State University 

39.  Texel crossbred lambs show increased resistance 
to Haemonchus contortus 

Javier Garza 
West Virginia University 

14.45-15.00 

34. Efficacy of Fluralaner Chewable Tablets 
(Bravecto®) administered to dogs against the adult cat 

flea, Ctenocephalides felis felis and egg production 
Michael Dryden 

Kansas State University  

40.  Evaluating the accuracy and reliability of the 
FAMACHA© eye colour chart using different light 

sources on sheep farms in southern Ontario 
Chanel Schwartzentruber 

University of Guelph  
15.00-15.30 Scynexis Coffee Break (Gallery Foyer outside Loft 1) 

15.30-16:45 
Session 7: Molecular I – Nematodes and Ticks 

Room: Loft 1 
Moderators: Sriveny Dangoudoubiyam & Taylor Hollman 

Session 8: Novel Cases 
Room: Loft 2 

Moderators: Lora Ballweber & Ryan Avery 

15.30-15.45  

41.  Ostertagia ostertagi ATP-diphosphohydrolase; an 
L4 secreted protein and immune target for enhancing 
the host inflammatory response against the parasite 

Dante Zarlenga 
ARS, Animal Parasitic Diseases Laboratory 

46.  Heterobilharzia americana infection in a Grant's 
zebra (Equus burchelli boehmi) 

Karen F. Snowden 
Texas A&M University  
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 Sunday July 12, 2015 (continued) 

15.45-16.00 
42.  Interaction of macrocyclic lactones with a Dirofilaria 

immitis P-glycoprotein 
Thangadurai Mani 

McGill University 

47.  First report of Cylicospirura felineus in a feral 
Domestic Shorthair cat in North America 

Michael Kent 
Oregon State University 

16.00-16.15 
43.  Pharmacological characterization of ionotropic 

receptors in filarial parasite, Brugia malayi 
Saurabh Verma 

Iowa State University  

48.  Eucoleus (syn. Capillaria) boehmi in the dog - Six 
case studies 

Thomas J. Nolan 
University of Pennsylvania  

16.15-16.30 
44.  A novel pharyngeal nicotinic acetylcholine receptor 
formed by EAT-2 and EAT-18 as a potential drug target 

Alan Robertson 
Iowa State University  

49.  Canine ocular onchocerciasis in Western Canada: 
adoption-mediated introduction of a zoonotic parasite 

Guilherme G. Verocai  
University of Calgary 

16.30-16.45 

45.  Ixodes scapularis feeding responsive serpin is an 
inhibitor of three pro-inflammatory proteases: Cathepsin 

G, Proteinase 3, and Elastase 
Lauren Lewis 

Texas A&M University 

50.  Theileriosis in an Ontario dairy cow 
Andrew S. Peregrine 
University of Guelph 

16.45-18.00 
Poster Viewing and Wine Social 

Sponsored by Ceva 
Rooms: Studio 3, Studio 1, Gallery Foyer 

18.00-18.30 Break 

18.30-19.30 

Merial Symposium 
“Field experiences with commercial dewormers: Focus on extended release injectable 

eprinomectin, LONGRANGE, and its effect on weight gain and fecal egg counts.” 
Ronald K. Tessman 

Room: Loft 1 

19.30-21.30 MERIAL SOCIAL 
Room: Emerald Room (Mezzanine Level) 
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American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th Boston, Massachusetts, USA 

 Monday July 13, 2015 

7.45-8.30 Breakfast sponsored by AAVP 
Gallery Foyer outside Loft 1 

8.30-10.00 CONCURRENT SCIENTIFIC SESSIONS 

8.30-10.00 
Session 9: Drug Resistance 

Room: Loft 1 
Moderators: Adrian Wolstenholme & Mary Maclean 

Session 10: Wildlife 
Room: Loft 2 

Moderators: Rick Gerhold & Kate Purple 

8.30-8.45 

51.  Current progress in a genetic mapping approach 
to identify the major determinants of ivermectin 

resistance 
Andrew Rezansoff  
University of Calgary 

57.  Trichinella spp. in two disjunct populations of 
Puma concolor 

Mason Reichard 
Oklahoma State University 

8.45-9.00 
52.  Worminator II:  Judgement Day 

Bob Storey 
University of Georgia 

58.  Who’s driving? Transmission dynamics of an 
invasive liver fluke (Dicrocoelium dendriticum) among 

sympatric grazing hosts in Alberta, Canada 
Melissa Beck 

University of Lethbridge 

9.00-9.15 

53.  Inhibition of motility of L3 is a poor indicator of 
avermectin/milbemycin resistance in gastrointestinal 

nematodes of livestock 
Melissa Miller 

University of Georgia 

59.  Biodiversity discovery: Characterization of a 
caribou lungworm, Varestrongylus eleguneniensis 

(Nematoda; Protostrongylidae) in a regime of 
environmental change 
Guiherme G. Verocai 
University of Calgary 

9.15-9.30 

54.  The grass can be greener: successful 
implementation of sustainable integrated parasite 

management in zoological parks 
Sue Howell 

University of Georgia 

60.  Genetic approaches to study life-cycle, host 
utilization and potential source of invasion, of 

emerging liver fluke, Dicrocoelium dendriticum, in 
wildlife and cattle in Cypress Hills, Alberta 

Bradley van Paridon 
University of Lethbridge 

9.30-9.45 
55.  Brown dog tick resistance to permethrin and 

fipronil, two commonly applied acaricides 
Phillip Kaufman  

University of Florida 

61.  Worms of the Wild Whoopers: Characterization 
of helminths in endangered whooping cranes (Grus 

americana) and sympatric sandhill cranes (Grus 
canadensis) 

Miranda Bertram  
Texas A&M University 

9.45-10.00 

56.   Helminthiasis of turkeys, chickens and feedlot cattle; 
a “no show”, under-detected, and / or unappreciated, but 

usually ineffectually remedied when present 
Tom A. Yazwinski 

University of Arkansas 

62.  Species diversity of ixodid ticks associated with 
wild turkey, feral swine, and coyote in Florida 

Jeffrey C. Hertz 
University of Florida 

10.00-10.30 Scynexis Coffee Break (Gallery Foyer outside Loft 1) 

10.30-12.00 

AAVP Business Meeting & Awards 
AAVP Executive Committee, Student Officers, 

Corporate Sponsor representatives,  
and Awardees stay for pictures 

Room: Loft 1 

LIWC Business Meeting 
Room Loft 2 

 
ISEP Business Meeting 

Room: Studio 2 

12.00-13.30 

Boehringer Ingelheim Lunch Symposium  
"Past and present worm prevalence and dewormer performance in beef cattle"  

Tom A. Yazwinski 
Loft 1 

AAVP/LIWC/ISEP Students – Lunch and AAVP Elections (Studio 2) 
Lunch sponsored by Virbac 

13.30-16.45 CONCURRENT SCIENTIFIC SESSIONS 

13.30-15.00 
Session 11: Cattle 

Room: Loft 1 
Moderators:  Tom Yazwinski & Melissa Miller 

Session 12: Ectoparasites and Animal Models 
Room: Loft 2 

Moderators:  Adalberto Pérez de León & Serhii Filatov 

13.30-13.45 

63.  Evaluation of eprinomectin (LongRange®) for 
long-term control of gastrointestinal nematode infection 

in nursing calves during summer grazing. 
James Miller 

 Louisiana State University 

69.  Zebrafish as a model for Toxoplasma gondii 
Michael Kent 

Oregon State University 
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International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
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 Monday July 13, 2015 (continued) 

13.45-14.00 

64.  Comparative Performance of grazing cattle in 
Idaho treated with Dectomax® Injectable Solution + 
Valbazen® Suspension or LongRange® Extended 

Release Injection 
Jenifer Edmonds 
Johnson Research 

70.  Adapting ectoparasite control to welfare-driven 
changes in poultry production systems 

Amy Murillo 
University of California, Riverside 

14.00-14.15 

65.  Evaluation of entering cattle fecal egg counts and 
weights as indicators of response to deworming in a 

backgrounding operation 
Anne Zajac 
Virginia Tech 

71.  Controlling equine lice with essential oils 
Lauren Ellse 

University of Bristol 

14.15-14.30 

66.  Performance of beef-cattle as influenced by 
controlled and uncontrolled populations of horn flies 

(Diptera: Muscidae) 
Brandon Smythe 

New Mexico State University 

72.  Managing stable fly development from rotting 
vegetable crop residues in Western Australia 

David Cook 
University of Western Australia  

14.30-14.45 

67.  What can the environmental tolerances of 
immature Culicoides midges tell us about their range 

and overwintering strategies? 
Emily McDermott 

University of California, Riverside 

73.  The III ParSCo (Parasitology Summer Course): a 
FantasTick parasitological experience in Southern 

Italy 
Guilherme G. Verocai 
University of Calgary 

14.45-15.00 

68.  Application of 'nemabiome' sequencing to study 
GI nematode populations of bison and cattle in North 

America 
Russell Avramenko 
University of Calgary 

74.  Monthly variations of Rhinoestrus spp. (Diptera: 
Oestridae) larvae infesting donkeys in Egypt with 
morphological and molecular identification of third 

stage larvae 
Mosaad Hilali 

Cairo University 
15.00-15.30 Scynexis Coffee Break (Gallery Foyer outside Loft 1) 

15.30-16.45 
Session 13: Cattle Ectoparasiticide Resistance 

and History  Room: Loft 1 
Moderators: Renato Andreotti & Melina Florez-Cuadros 

Session 14: Molecular II - Protozoa 
Room: Loft 2 

Moderators: Tim Geary & Tae Kim 

15.30-15.45 
75.  Responses of Haematobia irritans to repellents 

applied to host cattle 
Bradley Mullens 

University of California 

80.  Transcriptome analysis of central nervous system 
of horses infected with the Apicomplexan Sarcocystis 

neurona 
Junjie Liu 

University of Florida 

15.45-16.00 

76.  Acetylcholinesterase mutations and 
organophosphate resistance in sand flies and 

mosquitoes 
Kevin Temeyer 

Knipling-Bushland U.S. Livestock Insects Research 
Laboratory 

81.  CRISPR/CAS9 mediated gene editing in 
Sarcocystis neurona 

Sriveny Dangoudoubiyam 
Texas A&M University 

16.00-16.15 

77. In vitro membrane feeding of the lone star tick 
(Amblyomma americanum) and its use in evaluation 

of acaricidal compounds 
Andrew Li 

USDA, ARS 

82.  Expression of the essential kinase PfCDPK1 from 
Plasmodium falciparum in Toxoplasma gondii 

facilitates the discovery of novel antimalarial drugs 
Rajshekhar Gaji 
Indiana University 

16.15-16.30 
78.  Ixodicide resistance evaluation between 

populations of two tick species from Mexico and Brazil 
Renato Andreotti 

Embrapa Beef Cattle 

83.  Phosphorylation of a Myosin motor by a unique 
kinase facilitates rapid initiation of motility during 

Toxoplasma egress 
Rajshekhar Gaji 
Indiana University 

16.30-16.45 
79.  Foundations of veterinary parasitology in the 

Bureau of Animal Industry 
Sidney Ewing 

Oklahoma State University 

84.  Cystoisospora canis has genes and proteins 
similar to Toxoplasma gondii involved in virulence and 

tissue cyst survival 
Alice E. Houk 
Virginia Tech  

 

 

 

30



American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 
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 Tuesday July 14, 2015 

8.30-10.00 

 
PRESIDENT’S SYMPOSIUM 

 
SCIENTIFIC REVOLUTION – EXCITING NOVEL APPROACHES FOR HELMINTH AND INSECT 

CONTROL  
Moderator: Ray Kaplan 

 
85. Genetic control of ectoparasite dipteran livestock pests 

Max Scott  
North Carolina State University 

 
86. Engineered probiotics as anthelmintics  

Raffi Aroian 
University of Massachusetts 

 
Room: Loft 1 

10.00-10.30 Scynexis Coffee Break (Gallery Foyer outside Loft 1) 

10.30-12.30 

AAVP-NCVP Parasitology Clicker Cases 
Moderator: Andrew Peregrine 

Boxed lunches for attendees (sponsored by NCVP) 
 

Room: Loft 1 

12.30- Meeting Adjourns – Happy Travels 
 

 Monday July 13, 2015 (continued) 

16.45-18.00 Poster Viewing and Wine Social 
Sponsored by Ceva 

Rooms: Studio 3, Studio 1, Gallery Foyer 

18.00-18.30 Break 
17.15-18.15 DACVM meeting (Studio 2) 

18.30-19.30 

Elanco Symposium 
“Elanco – Expanding Horizons Together” 

Moderator: Jason Drake 
Speakers: Tony J. Rumschlag , Daniel E. Snyder, Christian Epe 

Loft 1 

19.30-21.30 ELANCO SOCIAL 
Room: Rooftop Lounge (Pool level) 
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American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th 2015, Boston, Massachusetts, USA 

 

2015 AAVP-LIWC-ISEP PROGRAM 
 – POSTER PRESENTATIONS 

Please plan to stand at your poster during the evening wine and cheese poster social per the following 
schedule: 
 Sunday July 12:  All odd numbered posters 
 Monday July 13:  All even numbered posters 
 

Epidemiology and Control 

 Sunday July 12 and Monday July 13, 2015 

16.45-18.00 Poster Viewing and Wine Social 
Sponsored by Ceva 

Rooms: Studio 3, Studio 1, Gallery Foyer 

87.  Effect of temperature on efficacy of insecticides and parasitoids for filth fly control, and resistance of flies to cyfluthrin, imidacloprid, and 
diflubenzuron 

Christopher Geden 
USDA,ARS 

88.  Evaluation of a new toxic house fly scatter bait 
Jerome Hogsette 

USDA-ARS 

89.  Data demonstrate spinosad month-long residual speed of flea-kill produces household flea control and alleviation of canine flea-related 
pruritus 

Tony Rumschlag 
Elanco 

90.  Cattle pests and producer expenditures: a survey of Georgia cattlemen 
Nancy C. Hinkle 

University of Georgia 

91.  Aqueous plant extracts effect on Stomoxys calcitrans (L.) development 
Kelly Hammond 

Tarleton State University 

92.  In vitro activity of encapsulated monoterpenes against Culex pipiens L (Diptera, Culicidae) larvae 
Ahmed Rashed 

Northumbria University. 

93.  Evaluation of the productivity of a single subcutaneous injection of LongRangeTM in stocker calves 
Angela Vesco 

Kansas State University 

94.  Anthelmintic efficacy of commercial varieties and cultivars of birdsfoot trefoil against Haemonchus contortus 
Carly Barone 

University of Rhode Island 

95.  Identification of Novel Anthelmintics from Filamentous Fungi 
Sheila Mitchell 

Mycosynthetix, Inc. 

96.  Preliminary evaluation of a herbal complex against gastrointestinal nematodes of sheep 
Muhammad Arfan Zaman 

University of Veterinary and Animal Sciences, Lahore-Pakistan 
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97.  Pesticide Use and Benefits Information in Regulatory Support of Veterinary Medicine, Livestock, Aquaculture and Poulty Production 

and Protection 
Teung Chin 

USDA 
98.  Extended Effect of Triple Combined Anthelmintic Treatment and Rotational Grazing on an Anthelmintic-Resistant Population of 

Haemonchus contortus in the U.S.A. Northern Great Plains 
Adam Sarah 

South Dakota State University 

99.  In vitro, Efficacy of Herbal Extracts against Eimeria tenella 
Muhammad Arfan Zaman 

University of Veterinary and Animal Sciences, Lahore, Pakistan 

100.  Direct Effects of Sericea Lespedeza (Lespedeza cuneata) Condensed Tannin Extract on Eimeria spp.  Development and Cell 
Infectivity 

Vicky Kelly 
Louisiana State University 

101.  Optimization of a mouse model and attempt to passively immunize mice against Cryptosporidium parvum infection 
Marc-André Gascon 

McGill University 

102.  In vitro antitrichomonal activity of Allium sativum and Allium cepa against Trichomonas gallinae in comparison with Metronidazole 
Salma Abdel-Rahman 

Assiut University 

103.  Efficacy of fluralaner against nymphal stages of Rhipicephalus sanguineus and Amblyomma americanum 
Kelly Allen 

Oklahoma State University 

104.  Target Validation of Tick Saliva Proteins using RNAi 
Lindsay Porter 

Texas A&M University 

105.  Achieving acceptable tick retention rates on cats 
Lori Carter 

Stillmeadow, Inc. 

106.  Research Project for Integrated Control of the Southern Cattle Fever Tick in Puerto Rico 
Robert Miller 
USDA ARS 

107.  Immunization of rabbits with chimeric tick saliva proteins 
Zeljko Radulovic 

Texas A&M University 

108.  Simulation Tools for Integrated Tick Management of the Southern Cattle Fever Tick, Rhipicephalus (Boophilus) microplus, on Puerto 
Rico 

Adalberto A. Perez de Leon 
USDA, ARS 

109.  African swine fever threat mitigation through surveillance in Ukraine. assessing the risk for establishment of wildlife foci 
Roman Kucheryavenko 

National Scientific Center Institute of Experimental and Clinical Veterinary Medicine (IECVM) 

110.  Prevalence of Dirofilaria immitis in the carnivores and its vectors in Dhaka Division of Bangladesh 
MD Abdul Karim 

Bangladesh Agricultural University 

111.  Prevalence of canine gastrointestinal helminths in southeast municipal dog parks 
Molly Savadelis 

University of Georgia 

112.  Biphasic appearance of ascarid egg shedding in untreated horse foals 
Eileen M. Donoghue 
University of Kentucky 
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Diagnosis and Resistance 

113.  Frequency of vector-borne infections in pet-owned and stray dogs residing in the Turks and Caicos Islands 
Melissa Beall 

IDEXX Laboratories, Inc. 

114.  Epidemiology of neosporosis in water buffaloes (Bubalus bubalis) from Veracruz State, México 
Dora Romero-Salas 

Veracruz State University 

115.  Seroprevalence of Canine Chagas Disease in the Central Part of Veracruz State, México 
Dora Romero-Salas 

Veracruz State University 

116.  A survey of flea and tick infestation of dogs in Grenada and their associated demographic risk factors 
Jacqueline Morse 

St. George's University 

117.  Ecology of Lyme disease in Texas: impact of white-tailed deer and environmental variables 
Shakirat Adetunji 

Texas A&M University 

118.  Canine infection with Borrelia burgdorferi, Dirofilaria immitis, Anaplasma spp., and Ehrlichia spp. in Canada, 2013-2014 
Brian Herrin 

Oklahoma State University 

119.  Retrospective review of centrifugal fecal flotation findings from 2 dog and 3 cat populations in central Oklahoma, U.S.A. for Alaria spp. 
infections with investigations into wildlife reservoirs 

Yoko Nagamori 
Oklahoma State University 

120.  Ticks and tick-borne disease of dogs in the UK 
Richard Wall 

University of Bristol 

121.  A combination of imidacloprid and flumethrin (Seresto® Collar) prevents transmission of Borrelia burgdorferi (sensu stricto) and 
Anaplasma phagocytophilum from naturally infected ticks to dogs 

Byron Blagburn 
Auburn University 

122.  Measuring Culicoides sonorensis development in common substrates found in white-tailed deer-breeding facilities 
Cassie Krejci 

Texas A&M University 

123.  Shake it off: can motility be used to determine macrocyclic lactone resistance status in Dirofilaria immitis? 
Mary Maclean 

University of Georgia 

124.  Mechanisms of resistance to synthetic pyrethroids in a Brazilian strain of Rhipicephalus microplus multiresistant to acaricides 
Rafael Barreto 

Instituto de Pesquisas Veterinárias Desidério Finamor, FEPAGRO 

125.  Inefficacy of amitraz and cypermethrin to kill resistant Rhipicephalus microplus from seven cattle farms in Antioquia, Colombia 
Ánderson López-Arias 

Universidad de Antioquia UdeA, Medellín, Colombia 

126.  Diagnosis of feline whipworm infection in southern Florida 
Jinming Geng 

IDEXX Laboratories, Inc. 

127.  Validating methods for Toxocara egg assessment in soil 
Paul A.M. Overgaauw 

Utrecht University 
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Molecular and Immunology 

128.  Evaluation of the accuracy and precision of the FLOTAC fecal egg counting method and comparison to the modified Wisconsin and 
modified McMaster methods in horses 

Victoria Demello 
University of Georgia 

129.  Performance of three flotation methods for the recovery of helminth eggs in bovine fecal samples 
Matthew McCullouch 

Cornell University 

130.  Examining nested PCR on cerebrospinal fluid as a potential live animal assay for diagnosis of meningeal worm (Parelaphostrongylus 
tenuis) infection 

Richard Gerhold 
University of Tennessee 

131.  Accuracy and precision of the mini-FLOTAC technique for generating equine strongyle egg counts 
Marie L Noel 

University of Kentucky 

132.  Evaluation of three sedimentation times within the Baermann apparatus on recovery of Strongylus vulgaris and S. edentatus third 
stage larvae from equine coprocultures 

Jennifer L. Bellaw 
University of Kentucky 

133.  Serum ELISA for detecting encysted cyathostomin larvae – preliminary data 
Holli S Gravatte 

University of Kentucky 

134.  Nematode ELISAs Applied to a Dog and Cat population from St. Kitts, West Indies 
Jennifer Cote 

IDEXX 

135.  Experimental diagnosis of the filarial parasite Brugia malayi in the cat, the laboratory model for lymphatic filariasis 
Andrew Moorhead 

University of Georgia 

136.  Parasites recovered in fecal samples collected from wild Madagascar hissing cockroaches, Gromphadorhina portentosa 
Jessica Conroy 
Cornell University 

137.  Evaluation of an experimental Giardia ELISA for use with cats and dogs 
Jocelyn Browning 

TECHLAB, Inc. 

138.  Diagnosis of Lynxacarus radovskyi using adhesive tape and hair plucks 
Lobna Dagher 
Ross University 

139.  Evaluating Schistosoma mansoni point-of-care immunodiagnostic tests for detection of Heterobilharzia americana antigen in dogs 
Jessica Rodriguez 

Texas A&M University 

140.  Optimization of an Immunofluorescent Antibody Test for Aelurostrongylus abstrusus Infection in Cats 
Alexandra Kravitz 
Cornell University 

141.  The Resilience of the African Grasscutter (Thryonomys swinderianus) to Trypanosoma organisms 
Maxwell Opara 

University of Abuja 

142.  Fecal lactoferrin as a biomarker for intestinal inflammation in dogs with giardiasis 
Lera Brannan 

TECHLAB®,Inc. 
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Novel Cases and Other 

143.  Molecular Detection of Pathogens in Rhipicephalus microplus Populations from Veracruz, México 
Renato Andreotti 

Embrapa Beef Cattle 

144.  Diversity of the brown dog tick, Rhipicephalus sanguineus, in North America 
Livvy Jones 

Oklahoma State University 

145.  Identification of Ixodes scapularis tick saliva proteins sequentially injected into host every 24 hours through five days of feeding 
Tae Kim 

Texas A&M University 

146.  Phylogenetic and phylogeographic relations of Rhipicephalus microplus (Acari: Ixodidae) in Brazil 
Renato Andreotti 

Embrapa Beef Cattle 

147.  Surface polar lipids of the lone star tick, Amblyomma americanum 
Adalberto Perez de Leon 

USDA-ARS 

148.  “Rickettsia amblyommii” in Amblyomma americanum collected in Oklahoma 
Anne Barrett 

Oklahoma State University 

149.  Characterization and target validation of putative Amblyomma americanum tick cement proteins 
Taylor Hollmann 

Texas A&M University 

150.  An unexpected find in the Ehrlichia - Amblyomma americanum microbiome 
Rebecca Trout Fryxell 
University of Tennessee 

151.  Dirofilaria immitis exhibits sex- and stage-specific differences in excretory/secretory miRNA and protein profiles 
Timothy Geary 
McGill Univeristy 

152.  Quantification of Haemonchus contortus larval death after culture with host immune cells by measuring larval ATP 
Elizabeth Shepherd 

West Virginia University 

153.  An outbreak of fatal nematodiasis caused by a Serpentirhabdias dubielzigi-like nematode in captive-bred crested geckos 
(Correlophus ciliatus) 

Araceli Lucio-Forster 
Cornell University 

154.  Ascariasis of potential swine origin in an 8-year old child from South Louisiana 
Ryan Avery 

Louisiana State University 

155.  Polymorphism in ion channel receptor genes of Dirofilaria immitis: Knowledge for anthelmintic drug development and possible 
resistance development 

Thangadurai Mani 
McGill University 

156.  Parasitic disease challenges for water buffalo (Bubalus bubalis) raising in México 
Dora Romero Salas 

Veracruz State University 

157.  New Data on the Morphology of Electrotaenia malopteruri (Fritsch, 1886) (Cestoda: Proteocephalidae) and the attendant 
histopathological consequences on Malapterurus electricus (Siluriformes: Malapteruridae) from Lekki Lagoon, Lagos, Nigeria 

Akinsanya Bamidele 
University of Lagos, Lagos, Nigeria 
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158.  Effects of temperature and diet quality on stable fly (Stomoxys calcitrans) development 
Melina Florez-Cuadros 

University of Nebraska - Lincoln 

159.  External morphology of stable fly larvae 
Kristina Friesen 

USDA 

160.  Geographic distribution of Angiostrongylus cantonensis in Florida 
Heather Walden 

University of Florida 

161.  Comparison of adult Tabanidae trapping techniques conducted at a wildlife refuge and nearby horse boarding facility 
Daniel Kline 

USDA-ARS, CMAVE 

162.  The persistence of Trichomonas gallinae isolates in simulated bird baths under various reproduced environmental conditions 
Kathryn Purple 

University of Tennessee 

163.  Anemia as a unique clinical finding in caprine coccidiosis 
Lindsay A. Starkey 

Oklahoma State University 

164.  The draft of the revised EMA/CVMP “Guideline for the testing and evaluation of the efficacy of antiparasitic substances for the 
treatment and prevention of tick and flea infestation in dogs and cats” 

Klaus Hellmann 
KLIFOVET AG 

165.  Innovative three-dimensional (3-D) cell-tissue culturing of Rhipicephalus (Boophilus) microplus – VIII-SCC cells on four artificial 
scaffold systems 

Miguel Suderman 
Cell Systems-3D, LLC 

166.  Parasites on the move:  canine peritoneal larval cestodiasis in a Colorado dog 
Lora Ballweber 

Colorado State University 
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They tried it. Now it’s your turn. 
BayerDVM.com

©2015 Bayer HealthCare LLC, Animal Health, Shawnee Mission, Kansas 66201
Bayer, the Bayer Cross and Seresto are registered trademarks of Bayer.    S15559

*The objective of the study was to evaluate the satisfaction of prescribing veterinarians and pet owners with the clients’ use of Seresto® on their pets over an 8-month period. Clinics in various geographical locations in the US were selected based on their 
interest in participating in this study. Clients who presented with a fl ea and/or tick infestation were given the option to try Seresto® for dogs or cats. Over the course of the 8-month period, veterinarians and clients were asked to report their perceptions 
addressing their level of satisfaction with the product. Veterinarians received reimbursement for the three offi ce visits and clients received compensation and free Seresto® collars for participation in the study.1

†In month 8, veterinarians participating in the study were asked, “Overall, how satisfi ed are YOU with Seresto® for DOGS [CATS]?”1 

‡In month 8, clients participating in the study were asked, “How satisfi ed are you now with Seresto® for DOGS [CATS] after 8 months?”1

**In month 8, veterinarians participating in the study were asked, “How likely are you to recommend Seresto® to clients with DOGS [CATS] in the future?”1

1Data on fi le. Bayer HealthCare Animal Health.

HITS THE MARK
THE COLLAR THAT

With 8-month effi cacy against fl eas and ticks on dogs or cats, Seresto® gets amazing satisfaction scores.  

Seresto® In-Clinic Experience Trial* Results:
» 97% of veterinarians were satisfi ed or very satisfi ed with Seresto® for dogs or cats after 8 months (Dogs n=32, Cats n=27)†

»  95% of clients stated they were satisfi ed or very satisfi ed with Seresto® (Dogs n=590, Cats n=151)‡

»  94% of veterinarians are likely or very likely to recommend Seresto® to their dog or cat patients (Dogs n=32, Cats n=28)**
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Watch how prescription LONGRANGE breaks the parasite life 
cycle to help deliver performance benefits all season long.2,4 For more information, visit  theLONGRANGElook.com.

They’ll see the difference with 
up to 150 days of parasite control 
in one convenient dose.1

LONGRANGE is the first extended-release injection 
that gives your clients’ cattle up to 150  days of parasite 
control in a single treatment.1,2 LONGRANGE takes 
out even tough-to-kill worms.2 And all for about a 
penny a pound.

The unique THERAPHASE™ formulation allows 
LONGRANGE to work for an extended period and 
then quickly leaves the animal’s system. The short 
amount of time at sub-therapeutic concentrations 
helps ensure LONGRANGE doesn’t select for 
resistance any more than current dewormers, 
making it an effective and responsible choice.3,4

Talk to your clients about parasite control in a 
single dose with prescription LONGRANGE.1,2 Available in 500 mL, 250 mL and 50 mL bottles. 

Administer subcutaneously at 1 mL/110 lbs.

1 Dependent upon parasite species, as referenced in FOI summary and LONGRANGE product label.
2 LONGRANGE product label.
3 Dobson RJ, Lejambre L, Gill J. Management of anthelmintic resistance: inheritance of resistance and selection with persistent drugs. Int J 

Parasitol. 1996;26(8/9):993-1000.
4 Toutain PL, Upson DW, Terhune TN, McKenzie ME. Comparative pharmacokinetics of doramectin and ivermectin in cattle.  

Vet Parasitol. 1997;72:3-8.

®LONGRANGE and the Cattle Head Logo are registered trademarks, 
and TMTHERAPHASE is a trademark, of Merial. ©2015 Merial, Inc., 
Duluth, GA. All rights reserved. RUMIELR1328-C (06/15)

IMPORTANT SAFETY INFORMATION: Do not treat within 48 days of slaughter. Not for use in female dairy cattle 20 months of age or older, 
including dry dairy cows, or in veal calves. Post-injection site damage (e.g., granulomas, necrosis) can occur. These reactions have disappeared 
without treatment.

Y O U R  C L I E N T S ’  C A T T L E  will look so good T H E  N E I G H B O R S  W I L L  S T A R E.

WITH SEASON-LONG CONTROL,
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Extended-Release Injectable Parasiticide
5% Sterile Solution
NADA 141-327, Approved by FDA for subcutaneous injection
For the Treatment and Control of Internal and External 
Parasites of Cattle on Pasture with Persistent Effectiveness
CAUTION: Federal law restricts this drug to use by or on the order of a licensed 
veterinarian.
INDICATIONS FOR USE
LONGRANGE, when administered at the recommended dose volume of 1 mL per 110 lb (50 kg) 
body weight, is effective in the treatment and control of 20 species and stages of internal and 
external parasites of cattle:

DOSAGE AND ADMINISTRATION
LONGRANGE® (eprinomectin) should be given only by subcutaneous injection in front of the 
shoulder at the recommended dosage level of 1 mg eprinomectin per kg body weight (1 mL 
per 110 lb body weight).
WARNINGS AND PRECAUTIONS

Withdrawal Periods and Residue Warnings
Animals intended for human consumption must not be slaughtered within 48 days 
of the last treatment.
This drug product is not approved for use in female dairy cattle 20 months of age or 
older, including dry dairy cows. Use in these cattle may cause drug residues in milk 
and/or in calves born to these cows.
A withdrawal period has not been established for pre-ruminating calves. Do not use 
in calves to be processed for veal.

Animal Safety Warnings and Precautions
The product is likely to cause tissue damage at the site of injection, including possible 
granulomas and necrosis. These reactions have disappeared without treatment. Local tissue 
reaction may result in trim loss of edible tissue at slaughter.
Observe cattle for injection site reactions. If injection site reactions are suspected, consult your 
veterinarian. This product is not for intravenous or intramuscular use. Protect product from 
light. LONGRANGE® (eprinomectin) has been developed specifically for use in cattle only. This 
product should not be used in other animal species.
When to Treat Cattle with Grubs
LONGRANGE effectively controls all stages of cattle grubs. However, proper timing of treatment 
is important. For the most effective results, cattle should be treated as soon as possible after 
the end of the heel fly (warble fly) season. 
Environmental Hazards
Not for use in cattle managed in feedlots or under intensive rotational grazing because the 
environmental impact has not been evaluated for these scenarios.
Other Warnings: Underdosing and/or subtherapeutic concentrations of extended-release 
anthelmintic products may encourage the development of parasite resistance. It is 
recommended that parasite resistance be monitored following the use of any anthelmintic 
with the use of a fecal egg count reduction test program.
TARGET ANIMAL SAFETY
Clinical studies have demonstrated the wide margin of safety of LONGRANGE® (eprinomectin). 
Overdosing at 3 to 5 times the recommended dose resulted in a statistically significant 
reduction in average weight gain when compared to the group tested at label dose. 
Treatment-related lesions observed in most cattle administered the product included 
swelling, hyperemia, or necrosis in the subcutaneous tissue of the skin. The administration 
of LONGRANGE at 3 times the recommended therapeutic dose had no adverse reproductive 
effects on beef cows at all stages of breeding or pregnancy or on their calves.
Not for use in bulls, as reproductive safety testing has not been conducted in males intended 
for breeding or actively breeding. Not for use in calves less than 3 months of age because 
safety testing has not been conducted in calves less than 3 months of age.
STORAGE
Store at 77° F (25° C) with excursions between 59° and 86° F (15° and 30° C). Protect from 
light.
Made in Canada.
Manufactured for Merial Limited, Duluth, GA, USA.
®LONGRANGE and the Cattle Head Logo are registered trademarks of Merial.  
©2013 Merial. All rights reserved.
1050-2889-02, Rev. 05/2012

Gastrointestinal Roundworms Lungworms
Bunostomum phlebotomum – Adults and L4 Dictyocaulus viviparus – Adults
Cooperia oncophora – Adults and L4

Cooperia punctata – Adults and L4

Cooperia surnabada – Adults and L4

Haemonchus placei – Adults Grubs
Oesophagostomum radiatum – Adults Hypoderma bovis
Ostertagia lyrata – Adults
Ostertagia ostertagi – Adults, L4, and 
inhibited L4

Trichostrongylus axei – Adults and L4 Mites
Trichostrongylus colubriformis – Adults Sarcoptes scabiei var. bovis

Parasites Durations of 
Persistent Effectiveness

Gastrointestinal Roundworms
Bunostomum phlebotomum 150 days
Cooperia oncophora 100 days
Cooperia punctata 100 days
Haemonchus placei 120 days
Oesophagostomum radiatum 120 days
Ostertagia lyrata 120 days
Ostertagia ostertagi 120 days
Trichostrongylus axei 100 days
Lungworms
Dictyocaulus viviparus 150 days
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•  Starts killing fl eas in 30 minutes1

•  Killed 100% of fl eas in 12 hours 
in a controlled study1

•  ≥ 99% effi cacy for a full month2

•  One size for all cats and kittens 
8 weeks or older

•  Member of the Elanco spinosyn 
parasiticide family

FLEAS 
BEWARE:

©2015 Elanco USCAFCHR00120 Always read, understand and follow label and use directions.

A fast-acting, monthly topical solution 
for the prevention and treatment of 
fl ea infestations on cats.

1Elanco study B6FUS120002
2Elanco study GN5US120009
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FOR
ANIMALS
FOR
HEALTH
FOR 
YOU
We’re Zoetis, a company with a singular focus on animal health committed to 
supporting you and your operation. We are building on 60 years of experience in 
animal health and are dedicated to providing veterinarians, dealers and producers with 
the medicines, vaccines, and services you need. We look forward to working with you 
in ever better ways. Learn more at ZoetisUS.com

All trademarks are the property of Zoetis Inc., its affiliates and/or 
its licensors. ©2014 Zoetis Inc. All rights reserved. NA00110
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Experience It and Learn About

PERPETUAL INNOVATION

www.BravoVets.com

Copyright © 2015 Intervet Inc., d/b/a Merck Animal Health, 
a subsidiary of Merck & Co., Inc. All rights reserved.  US/BRV/0315/0027 

BRV_10338780_BRAVECTO_AAVP_Program_Ad_DR.indd   1 3/24/15   11:46 AM
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UNIQUE ACTIVE 
INGREDIENT & 
EFFECTIVE PARASITE 
CONTROL & DUNG 
BEETLE FRIENDLY & 
BACKED BY YEARS OF 
RESEARCH & MILLIONS 
OF CATTLE TREATED & 
OUTSTANDING WEIGHT 
GAINS & LONG-LASTING 
PROTECTION & SHORT 
WITHDRAWAL TIMES 
& FROM THE SAME 
COMPANY AS THE #1 
POUR-ON DEWORMER

There isn’t a single reason you should choose Cydectin® Injectable for 
your cattle. There’s a whole list. Go to bi-vetmedica.com/cattle to learn 
why the #1 pour-on dewormer is also offered as an injectable.

CYDECTIN® INJECTABLE 
DELIVERS THE POWER OF

Cydectin is a registered trademark of Boehringer Ingelheim Vetmedica, Inc.  ©2015 Boehringer Ingelheim Vetmedica, Inc. BIVI/CYDN/151005
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NEW

COME VISIT US AT THE CEVA BOOTH #1031 TO FIND OUT 
HOW TO BE AMONG THE FIRST TO RECEIVE INFORMATION 

ABOUT THIS PRODUCT AS IT BECOMES AVAILABLE.

We’ll also be sponsoring some Poster Viewings and Wine Socials
that will be held throughout the conference center 

on Sunday, July 12 and Monday, July 13 from 4:45 - 6:00 PM.
Please come be Ceva’s guest and mingle with your colleagues!

© 2015 Ceva Animal Health, LLC. Lenexa, KS 66215
All trademarks are the property of Ceva Animal Health, LLC.

From Ceva Animal Health
COMING SOON!
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Scynexis is proud to sponsor

the Refreshment Breaks at the 

American Association of Veterinary Parasitologists 

60th Annual Meeting

Livestock Insect Workers’ Conference 

59th Annual Meeting

International Symposium on Ectoparasites of Pets 

13th Biennial Meeting

In 

Boston, Massachusetts

July 11th – 14th

Enjoy the meeting!
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MPI Research is a renowned leader in early-stage development, 
o� ering a deep legacy of drug safety expertise and state-of-
the-art capabilities at the world’s largest preclinical research facility. 
Our recent achievements warrant a closer look to see how we’ve 
expanded to integrate the full spectrum of services for new drug 
and device candidates. 

For more information, visit mpiresearch.com

Taking you Further. 

TAKE A CLOSER LOOK CELL CULTURE O

O DRUG SAFETY

O CLINICAL SERVICES

O BIOANALYTICAL & ANALYTICAL

O SURGICAL SERVICES

Central Life Sciences manufactures and markets leading consumer brands in the equine, companion animal care and veterinary 
markets. For insect control remedies recommended by a professional, we manufacture products used to effectively control 
economic-threatening, nuisance and disease-carrying insects in the specialty agricultural and public health markets. 

Research-driven and market-focused, Central Life Sciences is dedicated to innovation, offering some of the most recognized brands 
in the industry. Market-leading products are developed utilizing unique formulations, effective analytical chemistry, regulatory 
proficiency and efficient manufacturing capabilities. 

In 2006, Farnam Companies and Wellmark International combined their research, manufacturing, marketing and product 
development expertise to form Central Life Sciences. The result is a dynamic company with the most EPA-registered products in the 
U.S., along with a substantial portfolio of FDA-registered products. Central Life Sciences holds proprietary positions on a number of
active ingredients, plus patents on formulation and delivery technologies.

Central Life Sciences oversees the professionally-recommended products side of the business from our corporate headquarters in 
Schaumburg, Illinois. Management of consumer brands is located in Phoenix, Arizona. Manufacturing and distribution operations 
are located in Dallas, Texas and Council Bluffs, Iowa. Our state-of-the-art manufacturing facilities are fully equipped for the 
production and packaging of EPA and FDA-regulated products, including compacted and extruded pellets, coated granules, molded 
briquettes, dusts, pastes, creams and liquids.

Central Life Sciences is a key supplier to major distributors and retailers including mass distribution channels, pet specialty channels 
and food and drug channels. We also have trusted relationships with the largest distributors in the veterinary market, animal health 
market, specialty pest control market and public health/vector control market.

Committed to improving the wellness of people, animals, plants and the environment, Central Life Sciences is a key strategic 
business unit of Central Garden & Pet, one of America’s largest corporations in the pet and gardening industry. Central Garden & 
Pet is publicly traded on Nasdaq under CENT.
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UK•GERMANY•FRANCE•POLAND•USA•CANADA

VETERINARY CLINICAL STUDIES

PHARMACOVIGILANCE

IN-HOUSE TRAINING

SCIENTIFIC WRITING

REGULATORY AFFAIRS

START-TO-FINISH SERVICE

CONTRACT QUALITY ASSURANCE

SPECIALIST PRODUCT DEVELOPMENT

Triveritas is a dynamic international veterinary product development consultancy offering a vast range of 
services to support clients in the development and registration of veterinary pharmaceuticals, vaccines 

and biologicals through skills built upon over 1500 veterinary product development projects

www.triveritas.com 
your expert partner in Animal Health 

Triveritas Limited   ( USA +1 317 478 3850   ( UK +44 (0) 845 123 28 88 

Back Cover Front Cover

Annual Report 2014

“For the gardens you enjoy and the pets you adore”
Central Garden & Pet Company is a leading 

innovator, marketer and producer of quality branded 
products for consumer and professional use in the 

lawn and garden and pet supplies markets

http://www.central.com/
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Annual parasite screening for preventive 
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ABSTRACTS 

Plenary Session: Parasitic Evolution – Scientific 
Revolution  

1 
A new phase in anthelmintic resistance research: current knowledge gaps and how new 
genomic and genetic approaches should help close them. 
John Gilleard*. University of Calgary, Calgary, AB, Canada 

Anthelmintic resistant parasites are an increasingly serious problem for animal health and 
production and an emerging threat to global human health. However, we still have a have a limited 
arsenal of diagnostic tools at our disposal and research has been hamstrung by a lack of genomic 
and experimental resources. In spite of some progress, our understanding of the genetic basis of 
anthelmintic resistance is far from complete and lags behind that of antimicrobial and insecticide 
resistance. For example, we still have a poor understanding of how resistance mutations emerge 
and spread in parasite populations, how many different mechanisms of resistance occur, how 
these mechanisms differ between parasite species and geographical regions, how different 
resistance mutations impact parasite fitness and how different management strategies affect the 
emergence of resistance. In this talk, I will review our current state of knowledge with a focus on 
the parasite species for which for which we know the most; the small ruminant gastro-intestinal 
strongylid parasite Haemonchus contortus. I will provide an update on the genomic and genetic 
approaches being undertaken, and discuss how, although significant challenges remain, we are 
entering a new and exciting phase of discovery.  

2 
Computers and models as tools to understand and manage parasite evolution. 
Andrew W. Park*. University of Georgia, Athens, GA 

Quantitative approaches to studying infectious diseases have a long history, including Daniel 
Bernoulli’s analysis of smallpox vaccine efficacy in the 1700s and John Snow’s research on the 
source of the London cholera outbreak in the 1850s. Models are emerging as a powerful tool to 
ask and answer specific and general problems relating to parasite transmission and the evolution 
of drug resistant parasites. Cross talk between modelers and both lab and field biologists is 
essential to extract the maximum utility from modeling techniques. I will review basic concepts 
behind modeling strategies and use a series of case studies, particularly those aimed at mitigation 
of animal diseases, to illustrate their successes and also their limitations. I will showcase the 
power of data-driven modeling studies to better understand both parasite transmission and the 
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evolution of drug resistance, as well as the connection between the two. In addition, I will share 
my thoughts on how dialogue between the modeling community and biologists can be enhanced.  

3 
The impact of immunity to sand fly salivary proteins on leishmaniasis: from basic 
science to translational research. 
Jesus Valenzuela*. NIAID, NIH, Bethesda, MD 

Every time a sand fly attempts to get a blood meal it injects saliva into the skin of the host. The 
components present in saliva disarm the host hemostatic system, including vasoconstriction, 
platelet aggregation and the blood coagulation cascade allowing the insect to get a blood 
meal.  Importantly, a small amount of salivary proteins is sufficient to induce a systemic humoral 
and cellular immune response. This systemic immune response has been shown to protect 
rodents against leishmaniasis. Using a multidisciplinary approach based on transcriptomics, 
biochemical and immunological assays we aimed to understand the basis of this protective effect 
and to identify the protective salivary protein.  We observed a protective effect in rodents, dogs 
and non-human primates and this protection correlates to the development of a TH1-biased 
delayed-type hypersensitivity response (DTH) to the salivary molecule/s and to the development 
of an accelerated robust Leishmania-specific immune response with minimized pathology. 
Importantly, immunity to a TH1-DTH-inducing salivary protein protects against both cutaneous and 
visceral leishmaniases suggesting, as expected, that it exert its influence early after an infected 
bite while the parasites are in the skin and at their most vulnerable stage in the host.  

4 
Estimating spotted fever group Rickettsia spp. infection risk in ticks and dogs 
Anne W. Barrett*. Department of Veterinary Pathobiology, Center for Veterinary Health 
Sciences, Oklahoma State University, Stillwater OK 74078 

Amblyomma americanum, the lone star tick, is the most common tick species infesting dogs and 
humans in the southern United States and transmits a variety of tick-borne disease agents 
including spotted fever group (SFG) Rickettsia spp. The risk of canine infection with SFG 
Rickettsia spp. was determined using structured walks and documented 100% seroconversion 
following natural tick exposure with the highest inverse titers seen to “Rickettsia amblyommii”. 
Both R. montanensis and “R. amblyommii”, but not R. rickettsii, were identified by PCR in infected 
dogs. Subsequent testing of samples from a cross-section of dogs from the same region 
demonstrated antibodies to SFG Rickettsia spp. in 53.5% – 73.7%, with presence of SFG 
Rickettsia spp. detected by PCR in 1.6% – 13.1%.  Review of historical tick records, local museum 
collections, and active field collection of ticks were used to expand risk assessment to a larger 
region and demonstrated that lone star ticks are established in four-fold more counties in 
Oklahoma than previously reported in the peer-reviewed literature. Testing of these tick 
populations confirmed “R. amblyommii” was commonly present although sequence of another 
SFG Rickettsia sp. not known to be pathogenic also was identified. Taken together, these data 
indicate that A. americanum ticks are more widespread than previously thought and that 
transmission of SFG Rickettsia spp., including “R. amblyommii,” may be responsible, in part, for 
high statewide canine and human seroprevalence to R. rickettsii, the causative agent of Rocky 
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Mountain spotted fever (RMSF). This phenomenon may further complicate accurate diagnosis of 
RMSF in humans and dogs throughout the range of lone star ticks in the eastern United States.  

Heartworm  

5 
Suburban mosquito diversity and implications for dog heartworm vectors in Gainesville, 
FL. 
Chris Holderman*, Salvador Gezan, C. Roxanne Connelly, Phillip Kaufman. University of 
Florida, Gainesville, FL 

Mosquitoes are obligate developmental vectors of Dirofilaria immitis, etiologic agent of dog 
heartworm disease, to dogs and other wild canids. Transmission has been shown to be endemic 
in North America; highest in the Southeastern U.S.A. Heartworm parasites historically have been 
found in low numbers in individual mosquitoes and their populations; however, this may be due 
to sampling bias. Here we compared both active and passive collection techniques. The inclusion 
of non-standard techniques was not selective for host-seeking mosquitoes, thus providing a 
different age and reproductive status of mosquito populations than reported in previous studies. 
We evaluated mosquito presence from seven field sites that included suburban backyards (4) and 
dog kennel facilities (3) near Gainesville, Florida. Weekly collections were completed for two years 
using all methods at each site. Three active trapping techniques were utilized; sweep-netting, a 
large mechanical aspirator, and a small mechanical aspirator. After active methods, a CO2-baited 
CDC light trap was placed at each site and removed the following day.  A trapping technique was 
conducted on one of three sections of each site and rotated weekly within the field site. All 
collected mosquitoes were identified to species in the laboratory and separated by site, day, and 
collection type. The majority of mosquitoes collected during the study were known heartworm 
vectors and included: Aedes albopictus, Ae. canadensis, Ae. infirmatus, Ae. vexans, Anopheles 
crucians, An. quadrimaculatus, Culex erraticus, Cx. nigripalpus, Cx. quinquefasciatus, 
Psorophora collumbiae, Ps. ferox, and Ps. howardii. The CDC trap captured the most species, 
followed by large aspirator, small aspirator, and the sweep net. All species collected using the 
active techniques also were recovered from the CDC trap. A statistical analysis was conducted 
to determine relative trapping efficiency. Data will be presented on dog heartworm-infected 
species identified using molecular techniques (PCR).  

6 
Dirofilaria immitis larval development in Aedes aegypti: Temperature fluctuation, 
extrinsic incubation period, and implications for risk prediction. 
Nicholas Ledesma*, Laura Harrington. Cornell University, Ithaca, NY 

We evaluated heartworm development unit (HDU) degree-day predictions of Dirofilaria 
immitis larval development under constant and fluctuating temperature treatments of equal 
average daily temperature. Aedes aegypti mosquitoes were infected with D. immitis microfilariae 
and parasite development was recorded at set mosquito dissection time points. Time to L3 
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development in Malpighian tubules and time to L3 detection in mosquito heads were shorter for 
larvae experiencing the daily regime of 19 ± 9 °C than larvae at constant 19 °C; larval development 
rate in Malpighian tubules was slower in fluctuating regimes maintained above the 14 °C D. 
immitis developmental threshold than larvae under constant temperatures. We showed that 
modeling hourly temperature more accurately predicted D. immitis development to infective L3 
stage than the standard average daily temperature used by the HDU model. Development time 
differed between fluctuating and constant temperature treatments spanning the 14 °C 
development threshold, implicating a physiological basis for these discrepancies. We conclude 
that average daily temperature models underestimate L3 development—and consequently dog 
heartworm transmission risk—at colder temperatures, and spatiotemporal models of D. 
immitis transmission risk should use hourly temperature data when analyzing high daily 
temperature ranges spanning 14 °C. 

7 
Inhibition of the transmission of Dirofilaria immitis to mosquitoes by weekly exposure of 
microfilaremic dogs treated topically with dinotefuran-permethrin-pyriproxyfen to 
uninfected Aedes aegypti. 
John McCall*1, Elizabeth Hodgkins2, Marie Varloud3, Abdel-Moneim Mansour1, Utami DiCosty1. 
1TRS Labs, Inc, Athens, GA, 2Ceva Animal Health, Lenexa, KS, 3Ceva Sante Animale, 
Libourne, France 

This exploratory study was designed to assess the influence of topical ectoparasiticide 
(dinotefuran-permethrin-pyriproxyfen, DPP, Vectra®3D) on the transmission of microfilariae from 
dogs to mosquitoes. Six dogs (14.6-23.2 lb) were allocated based on pre-treatment microfilarial 
counts to untreated control and DPP-treated groups (3.6 mL/dog). Dogs were treated on Day 0 
and exposed for 1h to 90±10 female mosquitoes (Aedes aegypti) on days -7,7,14,21,28. At each 
exposure, twenty engorged mosquitoes were aspirated from each cage, blood from each mid-gut 
was stained for microfilaria (Mf) counts, and engorgement and survival status of mosquitoes was 
assessed. Live mosquitoes were placed in an insectary and daily viability assessment was made 
until dissection for L3 on Day 16. Before treatment, Mf counts of dogs ranged from 400 to 
32,100 Mf/mL. Mosquito engorgement rates ranged from 78.8% to 96.7%, and 95% of engorged 
mosquitoes had Mf (group to be treated, avg. 156 Mf, range, 1-742 vs. control, avg. 61 Mf ,range, 
1-416). After treatment, engorgement rates for the treated group were 0%, 2.3%, 2.7% and 2.2% 
for Days 7,14,21, and 28, respectively. Mosquito survival rate was low due to high numbers of 
Mf.  Of the cumulative total of 27 mosquitoes that fed on treated dogs during the 4 exposures, all 
were dead within 72 hours.  Of the 60 (of 430) engorged control mosquitoes that survived the 16-
day incubation period after Day 7 and 14 exposures, 55 (91.7%) had an average of 10.9 L3 
(range, 1-39).  This study is on-going; data on survival/infection rate for Day 21 and 28 controls 
is not yet available. DPP was highly effective in inhibiting blood-feeding and killing mosquitoes 
exposed to microfilaremic dogs (i.e., blocking heartworm transmission) for 28 days. Because of 
its repellent and insecticidal properties, DPP can be considered a reliable part of a multi-modal 
prevention strategy against heartworm in dogs. 
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8 
Microfilarial reduction following ProHeart® 6 treatment in dogs experimentally 
transplanted with a resistant isolate of Dirofilaria immitis. 
Tom L McTier*1, Gregory A Inskeep1, Genevieve Gagnon1, Aleah Pullins1, Adam Schoell1, Tara 
Bidgood2, Joyce Login2, Patrick Meeus1. 1Zoetis, Kalamazoo, MI, 2Zoetis, Florham Park, NJ 

Emerging resistance of heartworms to macrocyclic lactone (ML) preventive treatments is an 
increasing concern. Reduction in microfilariae (MF) levels in dogs harboring resistant heartworm 
infections could be important in reducing the spread of heartworm resistance. The current study 
was conducted to investigate the potential for ProHeart® 6 to reduce MF in dogs experimentally 
inoculated with an isolate of Dirofilaria immitis (ZoeMo) confirmed to be resistant to MLs.  Twelve 
dogs with pre-existing heartworm infections (via surgical transplantation) were randomly allocated 
to two treatments of 6 dogs each and pens according to a generalized randomized block design 
with one-way structure. Blocking was based on pre-treatment Day -14 MF counts and pen 
location. On Day 0, dogs in T01 received a single SC injection of saline (placebo control) and 
dogs in T02 received a single SC injection of the recommended approved dose of ProHeart® 6 
(0.17 mg/kg). Dogs were bled for MF counts (Modified Knott’s test) on Days 0 (pretreatment), 1, 
3, 7, 14, 21, 28, 42, 56, 84, 112, 140 and 168.  No adverse events associated with treatment were 
observed for any dog. Average reductions in MF counts compared to controls were 9.7% on Day 
1, increasing to 75.0% on Day 7 and further to 86.5% on Day 28.  On Day 42, average MF 
reduction increased to > 90% (90.3%) for the first time during the study.  Reductions increased 
further over the next several months with reductions of 91.3%, 96.8%, 96.6% and 98.9% on Days 
56, 84, 112 and 140, respectively.  On Day 168, the final time point, the reduction was  99.3% 
(P<0.0001).  ProHeart® 6 was highly effective in reducing the MF levels of a resistant heartworm 
isolate following a single dose.   

9 
Detection of Dirofilaria immitis antigen 128 days post-infection in heat-treated canine 
serum. 
Alice C. Y. Lee*1, Kavi M. Rude1, Jason Drake2, Joseph A Hostetler3, Dwight D. Bowman1. 
1Cornell University College of Veterinary Medicine, Ithaca, NY, 2Novartis Animal Health, 
Greensboro, NC, 3Bayer HealthCare LLC, Veterinary Services, Shawnee Mission, KS 

Formation of immune complexes can reduce the amount of Dirofilaria immitis antigen available 
for detection by diagnostic tests. Recent studies have shown that the number of dogs and cats 
testing heartworm antigen-positive increases after heat-mediated dissociation of these 
complexes. Of particular interest is the fact that antigen was detectable in a cat just 168 days 
post-infection (dpi) when its serum was heated; this is much earlier than the 7-8 months generally 
accepted as the prepatent period of heartworms in cats. It was therefore hypothesized that D. 
immitis antigen is also present in the serum of dogs prior to reproductive maturity of the worms, 
but is blocked from detection due to antibody binding. In the present study, serum from dogs 
experimentally infected with D. immitis third-stage larvae was tested for antigen. A total of 14 dogs 
with necropsy-confirmed heartworms and 8 without heartworms were included. Serum samples 
from 128 and/or 150-152 dpi were split into two aliquots: one was heated to 103°C for 10 minutes, 
and one was left untreated. Antigen testing was performed using a colorimetric microtiter plate 
ELISA (DiroCHEK® Heartworm Antigen Test Kit, Zoetis). The 8 heartworm-free dogs had 
negative antigen results at both time points, either with or without heating. In contrast, at 150-152 
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dpi, 6/14 heartworm-infected dogs tested positive without heating, and this increased to 14/14 
after heat treatment. At 128 dpi, 0/8 infected dogs tested positive without heating, but after heating 
8/8 were positive. In conclusion, D. immitis antigen appears to be produced by immature adult 
heartworms as early as 128 dpi, and it is detectable in canine serum once antigen-antibody 
complexes are dissociated by heat treatment.  

10 
False negative antigen tests in dogs infected with heartworm (Dirofilaria immitis) – an 
update and case series. 
Jeff Gruntmeir*1, Jason Drake2, Lynn Allen2, Susan Little1. 1Veterinary Health Sciences, 
Oklahoma State University, Stillwater, OK, 2Elanco Animal Health, Greenfield, IN 

Dogs infected with heartworm (Dirofiliaria immitis) occasionally develop immune complexes that 
block detection of antigen on commercial assays; heat treatment of serum prior to testing disrupts 
immune complexes and allows detection. Recent data suggest that serum samples from 5-10% 
of dogs and cats in animal shelters in the southeastern United States that initially test negative 
for antigen become positive after heat treatment.  To determine the prevalence of this 
phenomenon in pet dogs suspected of having heartworm disease by practicing veterinarians, 
serum was collected from 34 dogs which were antigen negative but due to history, clinical signs, 
or diagnostic imaging results, heartworm infection was still suspected. Samples were tested for 
D. immitis antigen by colorimetric detection and spectrophotometry (DiroCHEK®, Zoetis) before 
and after heat treatment to disrupt immune complexes; all samples were antigen negative on 
commercial assay prior to heating. After heating, antigen was detected in 22/34 (64.7%) samples 
from dogs for which the veterinarian suspected heartworm disease based on clinical signs (e.g. 
coughing, murmur), radiographs, and/or visualization of heartworms on 
echocardiography  despite an initial negative antigen test. Microfilariae of D. immitis were 
occasionally (n=7) detected from dogs with blocked antigen, but whole blood samples were not 
available for evaluation from most patients. These data suggest immune complexes can induce 
false negative antigen tests in some dogs, potentially misleading veterinarians and pet owners 
about infection status. Sound clinical judgment and pursuit of additional testing in these dogs may 
lead to diagnosis and appropriate treatment.  

Cattle Ectoparasites  

11 
Up-scaling tsetse repellents for roll out to African countries for enhancing livestock 
productivity and improving livelihoods. 
Rajinder Saini*, John Andoke, Peter Muasa, David Mbuvi, Tiberius Marete, Philip Kolei. 
International Centre of Insect Physiology and Ecology (ICIPE), Nairobi, Kenya 

In sub-Saharan Africa, the tsetse fly (Genus: Glossina) is the cyclical vector of trypanosomiasis, 
a disease of livestock and humans.   Whilst the human form of the disease appears to be on the 
decline, animal trypanosomiasis is still widely reported and causes considerable losses in the 
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livestock sector resulting in major impacts on agricultural production, livelihoods and food security. 
So far, the strategy for combating tsetse flies has mainly relied on shortening the life span of the 
insect. Recently, our work has focused on preventing or suppressing the interaction taking place 
between the insect carrying the pathogen and their vertebrate hosts thru identification of 
repellents which are involved in differential attraction of vertebrate hosts/non hosts. In this 
connection, repellents for the control/management of tsetse have been identified from synthetic 
sources and from un-preferred animals (e.g. waterbuck), which are common in tsetse habitats but 
not fed upon and exploited to provide effective protection to cattle.  These potent repellents are 
now being up-scaled with the private sector for roll out to other African countries. They are also 
being evaluated and optimized for control of vectors of human sleeping sickness (riverine tsetse 
common in West and Central Africa).  Once fully optimized, the primary beneficiaries of this 
technology will be the economically marginalized pastoralists and agro-pastoralists living in the 
semi-arid and sub-arid areas of Africa, who are recognized as amongst the poorest people in the 
world.  It will be especially suited for nomadic communities to maintain their livestock, since the 
animal wears the repellent device wherever it goes.  Success with the tsetse repellent technology 
has given impetus to develop similar novel technologies to control vectors of camel 
trypanosomiasis (surra) as tsetse repellents may also be effective against other biting 
flies.  Results of our trials and proposed activities of the new projects will be presented. 

12 
Cuban experience in the comprehensive management to control ticks including the use 
of immunogens. 
Alina Rodríguez-Mallon*, Pedro Enrique Encinosa Guzmán, Yamil Bello Soto, Lidice Méndez-
Pérez, Yamilet Cárdenas Cuellar, Mayte González Ferriol, Llilian Gómez Pérez, Dailenis Abella 
Matos, Marisdania Joglar Piñeiro, Marisela Suarez Pedroso, Danny Pérez-Pérez, Hector 
Machado, Carlos Montero, Elaine Santana, Yusmel Sordo, Yoandy Fuentes, Mario Pablo 
Estrada García. Center for Genetic Engineering and Biotechnology, Havana, Cuba 

Reduction in the use of chemicals, in the environmental pollution, the delay of acaricide resistance 
and the potential applicability to all genotypes of chemical resistant ticks are the advantages of 
using integrated control programs (ICP) that include vaccination to control cattle ticks. Gavac, the 
Bm86-based Cuban vaccine, has been applied in the last 18 years in an ICP in Cuba showing a 
drastic reduction in intervals of chemical baths and an enzootic stability for hemoparasites. This 
ICP has been also applied in other countries and more recently in Venezuela, where the 
vaccination of more than 2 million of cattle has reduced 80% in the pesticide consumption. 
Nevertheless, Bm86 has limited efficacy against other tick species different to Rhipicephalus 
microplus and R. annulatus. It has stimulated research for additional tick protective antigens. 
Recent data expands the range of proteins to be screened to anti-tick antigens because the 
housekeeping proteins were immunogenic despite being highly conserved across taxa. The 
ribosomal protein P0 is a multifunctional protein. Its biology is complex and intriguing. It is an 
essential structural component of ribosomes and it is also involved in DNA repair and apoptosis. 
The presence of this protein on the cell surface of parasites, yeasts and mammalian cell lines and 
more recently in the tick saliva has been demonstrated. We have identified an immunogenic 
region of protein P0 from ticks that is not very conserved compared to the orthologous protein in 
their hosts. A peptide from this sequence was effective as a vaccine against R. sanguineus and 
R. microplus infestations showing an overall efficacy for the antigen about 90% without 
autoimmune response in the immunized hosts. These results, together with the conserved 
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sequence of the P0 peptide among ticks, suggest that this antigen could be a good broad 
spectrum vaccine candidate for effective tick control 

13 
Cattle ticks and tick-borne infections in Central Nigeria. 
Vincenzo Lorusso*1, Kim Picozzi2, Michiel Wijnveld3, Gyang Balak4, Charles Dongkum4, 
Ayodele Majekodunmi2, Abraham Goni Dogo5, Lorenza Beati6, Frans Jongejan7, Augustine 
Igweh4, Susan C Welburn2. 1The University of Edinburgh & Vetoquinol, Edinburgh & Paris, 
France, 2The University of Edinburgh, Edinburgh, United Kingdom, 3Utrecht Centre for Tick-
borne Diseases (UCTD), Faculty of Veterinary Medicine, Utrecht University & Institute for 
Hygiene and Applied Immunology of the Center for Pathophysiology, Infectiology and 
Immunology, Medical University of Vienna, Utrecht & Vienna, Netherlands, 4Nigerian Institute for 
Trypanosomiasis Research (NITR), Vom, Jos, Nigeria, 5Nigerian Veterinary Research Institute 
(NVRI), Vom, Jos, Nigeria, 6Georgia Southern University, Statesboro, GA, 7Utrecht Centre for 
Tick-borne Diseases (UCTD), Faculty of Veterinary Medicine, Utrecht University & Department 
of Veterinary Tropical Diseases, Faculty of Veterinary Medicine, University of Pretoria, Utrecht & 
Pretoria, Netherlands 

Ticks and tick-borne infections (TBIs) undermine cattle fitness and productivity in the whole of 
sub-Saharan Africa, including Nigeria. This study aimed to assess the occurrence of ticks and 
TBIs in cattle at the time of the year of greatest tick abundance (i.e. wet season), in an area of 
Central Nigeria where no acaricides have historically been employed. 
 
In October 2010, all visible adult ticks were collected from a number of at least 15 cattle in 9 
villages in Plateau State. Collected ticks were kept in 70% ethanol and morphologically identified. 
In addition, a molecular screening by means of PCR and reverse line blot hybridization was 
carried out on blood samples collected in October 2008 from 704 cattle of the same villages.  
 
Three tick genera and 11 species were identified. Rhipicephalus (Boophilus) decoloratus, 
Rhipicephalus (Boophilus) annulatus and Rhipicephalus guilhoni were the most prevalent 
species, followed by Rhipicephalus (Boophilus) geigyi, Hyalomma truncatum, Amblyomma 
variegatum, Rhipicephalus simus Group, Rhipicephalus turanicus, Rhipicephalus sanguineus, 
Hyalomma rufipes and Rhipicephalus lunulatus.  
 
TBI-causing agents identified included Anaplasma marginale, Anaplasma centrale, Anaplasma 
platys, Ehrlichia ruminantium, Ehrlichia sp. Omatjenne, Babesia bigemina, Babesia bovis, 
Theileria mutans, Theileria velifera and Theileria taurotragi. Moreover, Rickettsia massiliae was 
recorded for the first time in livestock. 
 
More than 70% of cattle screened were found positive for TBIs, with more than 60% of them being 
infected by two or more microorganisms, with up over 70 different possible species combinations. 
Calves were found significantly less infected than juvenile and adult cattle. 
 
The great diversity of tick species and the high prevalence of co-infections documented pose a 
threat to the introduction of exotic taurine breeds in this area. The RLB method employed proved 
to be a sensitive broad-spectrum tool, ideal for large-scale surveys, enabling the detection of 
carrier statuses and multiple infections, of both veterinary and zoonotic importance.   
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14 
Genetic diversity of Amblyomma spp. in the southern United States. 
Amanda Blom*, Jeff Gruntmeir, Susan Little. Oklahoma State University, Stillwater, OK 

Amblyomma triste, a neotropical tick that has been shown to occur in several counties of Arizona 
and Texas, is very similar in appearance to and has thus been occasionally misidentified as 
Amblyomma maculatum, a well-established and more widely distributed tick species in the 
southern United States.  To evaluate the genetic diversity of ticks morphologically identified as A. 
maculatum from the region, we amplified and sequenced 12S rRNA mitochondrial gene fragments 
from individual ticks collected in Florida, Georgia, Mississippi, North Carolina, and Oklahoma. 
Analysis of resultant sequences revealed close identity with sequences previously reported as A. 
maculatum (99.0 – 100%), A. triste (98.1 –  98..4%), or Amblyomma sp. (98.7 – 100%), and 
confirmed that the two species and the ticks in the present study form a closely related genogroup 
distinct from that reported for other Amblyomma spp. to date. Further analysis of 16S rRNA 
mitochondrial genes from these ticks confirmed both the close relationship between these ticks 
and the diversity within the clade. This research demonstrates the need for a more complete 
understanding of the phenotypic and genotypic variations in the A. maculatum / A. triste 
genogroup in North America and may have important implications for both tick identity and 
disease ecology. 

15 
Stable flies developing in post-harvest pineapple residues in Costa Rica. 
David Taylor*1, Jose Arturo Solórzano Arroyo2. 1USDA-ARS, Lincoln, NE, 2Ministerio de 
Agricultura y Ganadería Costa Rica, San Jose, Costa Rica 

During the past 30 years, pineapple production in Costa Rica has increased almost 300 fold from 
less than 10 thousand tons to nearly 3 million tons. Over 40 thousand hectares of land are 
currently dedicated to pineapple production. Costa Rica is the largest exporter of pineapples in 
the world and they are Costa Rica’s second most important export representing over $800 million 
in revenues. Following fruit harvest, over 200 tons of plant residues per hectare remain in the 
field. These residues are either chopped green or desiccated and then chopped before 
incorporation into the soil in preparation for replanting. Either way, female stable flies are attracted 
to, and oviposit on, the rotting vegetation. Up to several thousand stable flies per square-meter 
can develop in the pineapple residues. The resulting adult flies migrate to pastures and dairies 
where infestations exceeding one-thousand flies per animal are often observed. Pineapple 
producers are mandated to control stable flies in their fields. Currently, they are spraying with 
diflubenzuron before chopping and erecting hundreds of sticky traps surrounding the pineapple 
fields and in neighboring pastures. Stable fly control costs pineapple producers approximately 
$2,000 / ha. In addition to the economic losses, this situation is causing a tremendous amount of 
social discord between pineapple and livestock producers. 
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16 
Management of stable fly at pineapple fields and dairy in Costa Rica. 
Jose Arturo Solórzano Arroyo*1, David Taylor2. 1Ministerio de Agricultura y Ganadería Costa 
Rica, San Jose, Costa Rica, 2USDA-ARS, Lincoln, NE 

Stable flies are the most important insect pest of livestock worldwide. In Costa Rica, they have 
increased in recent years affecting dairies and cattle pastured near pineapple fields in warm and 
humid northern and Caribbean regions of the country. Stable flies are associated with livestock 
production worldwide. Uniquely in Costa Rica, they are developing in crop residues such as 
pineapple causing large populations that exceed the economic threshold by more than ten-fold. 
Females are attracted by the scent of freshly cut pineapple stubble where population samples 
have indicated a sex ratio of 18 females per male. The life cycle in the field is 15 to 16 days from 
egg to adult. The biology of the pest is regulated by the environment, generating outbreaks for 
ten months of the year. Annually, there are over 200 outbreaks.   Control methods include trapping 
with plastic sticky traps costing ≈$12.90 / trap-month for a total of $2322 / hectare-year. Chemical 
control using benzoylureas has proven effective.  A chemical control trial with IGR insecticides, 
was performed, treatments included cyromazine, diflubenzuron, triflumuron, novaluron, 
pyriproxyfen and buprofenzin at 2 and 1 L / ha. Insecticides were applied one day before plants 
were chopped. Larvae and adults of stable flies were evaluated. Novaluron (Rimon 10 EC), 
Triflumuron (Starycide 48 EC), and cyromazine (Lepicron 75 WP) showed good control for both 
larvae and adults.  

Dogs and Cats  

17 
A survey of the parasites and vector-borne diseases of dogs on St. Kitts. 
Jennifer Ketzis*, Linda Shell, Diana Scorpio. Ross University School of Veterinary Medicine, 
Basseterre, St. Kitts and Nevis 

Most dog owners on St. Kitts have limited resources for caring for their pet dogs. Dogs tend to 
roam free, although some are kept tied up or contained in a garden. Several Ross University 
School of Veterinary Medicine (RUSVM) student organizations provide outreach services to 
communities and promote endo- and ecto-parasite control. Parasite control recommendations 
have included use of a flea/tick control product and monthly administration of a broad spectrum 
heartworm preventive. However, such recommendations may not be affordable for most Kittitian 
dog owners. To develop guidelines that target the primary parasites of dogs on St. Kitts, a fecal 
and blood parasite survey of 111 dogs was conducted. Dogs were randomly selected from all 
parishes on St. Kitts; the average estimated age of the dogs sampled was 40 months (2.5 mo to 
> 13 y) and the primary breed was pit bull cross. Ninety-nine fecal samples and 109 blood samples 
were collected. Feces were analyzed using double centrifugation. Blood samples were analyzed 
using the IDEXX Snap 4Dx Plus Test (Heartworm; Lyme disease; Ehrlichia canis and E. ewingii; 
and Anaplasma phagocytophilum and A. platys). Endo-parasites identified included: Ancylostoma 
caninum (60%), Trichuris vulpis (6%), Toxocara canis (18%) and Toxascaris leonina (10%). The 
level of T. canis was potentially under represented due to the age of the dogs. None of the dogs 
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were positive for heartworm; however, 35% were positive for Ehrlichia and 11% for Anaplasma. 
Over 47% of these dogs had been dewormed within the previous 4 months; <13% were on a 
heartworm preventive; and 50% had been treated for ecto-parasites within the last 4 months. 
Based on these findings, parasite control in St. Kitts should be focused on A. caninum and ticks.     

18 
Ectoparasites of free-roaming domestic cats (Felis catus) presented to a spay-neuter 
clinic in Oklahoma, USA. 
Jennifer Thomas*, Jaime Goolsby, Lesa Staubus, Mason Reichard. Oklahoma State University, 
Stillwater, OK 

Ectoparasites are common causes of clinical disease and can transmit pathogens to cats. As 
knowledge of feline vector-borne disease continues to emerge, a comprehensive understanding 
of ectoparasites on domestic cats is needed. Free-roaming domestic cats presented to a spay-
neuter clinic in Oklahoma were examined for selected ectoparasites (i.e., fleas, ticks, lice, walking 
dandruff mites, and ear mites) in January–May and September–November 2014.  The prevalence 
of fleas or flea dirt on cats was variable (X2=98.770, df=7, P=<0.001) depending on the month 
sampled. Prevalence of flea infestation ranged from 43% (41 of 95) in April to 89% (109 of 122) 
in September. Over 1100 fleas were collected from cats with Ctenocephalides felis representing 
over 98% of the fleas recovered. The remainder of flea species were comprised of Pulex spp., 
Cediopsylla simplex, and Nosopsyllus fasciatus. Ticks were found on at least one cat in each 
month surveyed with an overall prevalence of 18% (124 of 673). The prevalence of ticks on cats 
was variable (X2=40.412, df=7, P=<0.001) depending on the month sampled and ranged from 2% 
(1 of 47) in January to 33% (22 of 66) in May. Of 372 ticks collected, 71% were Amblyomma 
americanum (69 adults, 113 nymphs, 81 larvae), 23% were Ixodes scapularis (86 adults), 5% 
were Dermacentor variabilis (12 adults, 7 nymphs), and 1% Rhipicephalus sanguineus (4 adults). 
Hair clippings contained Felicola subrostratus (1%) and Cheyletiella blakei (1%). Otodectes 
cynotis was detected in 19% of all cats sampled (90 of 472), ranging from 11% (7 of 64) in May 
to 23% (23 of 100) in April. Common occurrence of ectoparasites on free-ranging cats indicates 
these felids are likely reservoirs of infestation for client-owned cats. Overlapping home-ranges 
and close associations between free-ranging and client-owned domestic cats justifies year-round 
ectoparasiticide use on cats in Oklahoma. 

19 
Comparison of diagnostic assays for detection of canine Giardia duodenalis infection. 
Meriam Saleh*1, Jack Heptinstall2, Eileen Johnson3, Lora Ballweber4, Joel Herbein2, Anne 
Zajac1. 1Virginia Tech, Blacksburg, VA, 2TECHLAB, Inc, Blacksburg, VA, 3Oklahoma State 
University, Stillwater, OK, 4Colorado State University, Fort Collins, CO 

Infection with Giardia duodenalis is a common cause of diarrhea and weight loss in dogs, with 
reports of vomiting and lethargy in some cases. Diagnosing infections is difficult because cysts 
are shed intermittently and are frequently improperly identified. To combat these difficulties, fecal 
antigen tests that detect soluble cyst antigen are often used to detect G. duodenalis infections in 
veterinary clinics.  Currently, a direct smear and centrifugal fecal flotation in conjunction with a 
sensitive and specific fecal ELISA test are recommended for G. duodenalis diagnosis. It is 
common for practices to omit the direct smear and use just the fecal flotation and antigen test to 
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detect G. duodenalis. Two patient-side fecal antigen tests are routinely used in veterinary 
practices to detect G. duodenalis infections in dogs: the IDEXX SNAP© Giardia Antigen Test and 
the Abaxis VetScan© Giardia Antigen Test. The sensitivities and specificities of both antigen tests 
were determined by comparison to a direct immunofluorescence reference test (MERIFLUOR© 
Cryptosporidium/Giardia). Both antigen tests were evaluated individually and in conjunction with 
a centrifugal zinc sulfate (ZnSO4) fecal flotation. When evaluated individually compared to the 
reference test the IDEXX SNAP© was the most sensitive test (89.8%), followed by the ZnSO4 
fecal flotation (88.1%), then the Abaxis VetScan© (82.2%); the reverse was true for specificity. 
When combined with the ZnSO4 fecal flotation the sensitivities and specificities of the two antigen 
tests were much more similar (IDEXX SNAP© 97.5%, 90.8% and Abaxis VetScan© 95.8%, 
92.3%). In 17 cases fecal ELISAs had to be repeated because of invalid test results; 15 cases 
were the Abaxis VetScan© and 2 were the IDEXX SNAP© test.  

20 
Comparative speed of kill between a topical administration of dinotefuran-permethrin-
pyriproxyfen and an oral administration of afoxolaner or fluralaner to dogs weekly 
infested for one month with Rhipicephalus sanguineus ticks. 
Marie Varloud*1, Julian Liebenberg2, Josephus Fourie2. 1Ceva Santé Animale, Libourne, France, 
2ClinVet International, Bloemfontein, South Africa 

Prevention against tick-borne diseases relies on the effectiveness of acaricidal products which 
can be evaluated through their speed of kill. This study was designed to assess the speed of kill 
against ticks of a contact product (dinotefuran-permethrin-pyriproxyfen, DPP, Vectra®3D) as 
compared to two systemic products (fluralaner, F, Bravecto® and afoxolaner, A, Nexgard®) for 
one month in dogs. 
 
The protocol of the study was approved by an ethics committee. Thirty-two dogs (15.7 ± 2.0 kg 
BW) were allocated based on pre-treatment tick attachment rate to groups of 8 dogs: a control 
group (3.6 mL saline), a DPP group (3.6 mL), an F group (500 mg, 3.6 mL saline), an A group 
(68 mg, 3.6 mL saline). Dogs were treated on day 0. Tablets were offered to dogs in a bowl for 
1 min, then offered by hand for 1 min before being forced-fed. Dogs were infested with 50 unfed 
adult ticks (Rhipicephalus sanguineus) on days 1, 7, 14, 21 and 28. Tick numbers were assessed 
on dogs 12 hours after each infestation before being classified as live or dead, attached or free, 
engorged or unengorged. Live ticks, as well as killed attached engorged ticks were considered 
as an efficacy failure.  
 
A and F tablets were voluntarily accepted by 3 and 1 out of 8 dogs, respectively. Efficacy of A 
(21-49%) and F (58-89%) was <90% at all time-points. Efficacy of DPP (77-98%) was higher than 
of A and F at all time points. DPP efficacy was ≥90% on days 7, 14 and 28 with efficacies of 77 
and 88% observed on days 1 and 21, respectively. This study demonstrated that, unlike systemic 
acaricides A and F, DPP provided a sustained speed of kill against R. sanguineus ticks, as early 
as 12h after infestations for up to 1 month after administration. 
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21 
Comparative efficacy of an imidacloprid/flumethrin collar (Seresto®, Bayer), afoxolaner 
(NexGard®, Merial), and fluralaner (Bravecto®, Merck) against tick (Dermacentor variabilis, 
Amblyomma americanum) infestations on dogs. 
Cameon Ohmes*1, Joe Hostetler1, Wendell Davis1, Terry Settje1, William R. Everett2. 1Bayer 
HealthCare, Animal Health, Shawnee, KS, 2BerTek, Inc, Greenbrier, AR 

This controlled comparative laboratory study demonstrated the residual speed of efficacy of an 
imidacloprid/flumethrin collar for the control of ticks on dogs when compared to oral afoxolaner 
and fluralaner. Forty dogs were randomized to groups and treated on day 0: Group 1) 
imidacloprid/flumethrin collar, 2) afoxolaner, 3) fluralaner, and 4) non-treated controls. All dogs 
were infested with D. variabilis and A. americanum (50/species/dog) on days 3, 14, 21, and 28. 
Then, Groups 1, 3, and 4 were infested with both species on days 42 and 56 followed by only D. 
variabilis on days 70 and 84. Tick counts were performed 6 and 12 hours post-infestation. Both 
live (attached and non-attached) and dead attached ticks were counted. Statistical comparison 
was performed between groups (p <0.05). Efficacy against D. variabilis at 6 hours for Groups 1, 
2 and 3 ranged from 95-100%, 38-48%, and 5-69% respectively; efficacy at 12 hours ranged from 
97-100%, 27-59%, and 8-100%. Efficacy against A. americanum at 6 hours for Groups 1, 2, and 
3 ranged from 94-100%, <0-38%, and 4-57% respectively; efficacy at 12 hours ranged from 98-
100%, 1-40%, and 34-97%. Dogs in Group 1 had significantly fewer live ticks of both species at 
6 hours post-infestation and significantly fewer total (live and dead attached) ticks of both species 
at 6 and 12 hours post-infestation on all challenge days compared to dogs in Groups 2-4. When 
the two species were combined (sum total of the average), total tick counts for Group 1 were up 
to 3.0 ticks/dogs, whereas Group 2 reached 37.9 ticks/dog, Group 3 reached 28.3 ticks/dog, and 
Group 4 reached 52.4 ticks/dog. This study demonstrated that an imidacloprid/flumethrin collar 
was highly efficacious and superior to afoxolaner, fluralaner, and non-treated control groups at 
repelling and killing ticks on dogs as early as 6 hours post-infestation.  

22 
Comparative efficacy of imidacloprid/permethrin/pyriproxyfen (K9 Advantix® II), 
afoxolaner (NexGard®), and fluralaner (Bravecto®) against tick (Rhipicephalus 
sanguineus and Amblyomma americanum) infestations on dogs. 
Cameon Ohmes*1, Joe Hostetler1, Wendell Davis1, Terry Settje1, William R. Everett2. 1Bayer 
HealthCare, Animal Health, Shawnee, KS, 2BerTek, Inc, Greenbrier, AR 

This controlled comparative laboratory study demonstrated the residual speed of efficacy of 
topical imidacloprid/permethrin/pyriproxyfen for the control of ticks on dogs when compared to 
oral afoxolaner and fluralaner. Forty dogs were randomized and treated on day 0: Group 1) 
imidacloprid/permethrin/pyriproxyfen, 2) afoxolaner, 3) fluralaner, and 4) non-treated controls. 
Group 1 dogs were re-treated on days 28 and 56. Dogs were infested with R. sanguineus and A. 
americanum (50/species/dog) on days 3, 11, 21, and 28. Then, Groups 1, 3, and 4 were infested 
with both species on days 42 and 56 followed by only R. sanguineus on days 70 and 84. Tick 
counts were performed at 3 and 12 hours post-infestation and statistical comparison performed 
between groups (p<0.05). Efficacy against R. sanguineus at 3 hours for Groups 1, 2, and 3 was 
65-98%, <0-26%, and 13-53% respectively; efficacy at 12 hours was 69-99%, 12-45%, and 52-
98%. Efficacy against A. americanum at 3 hours for Groups 1, 2, and 3 was 69-100%, <0-60%, 
<0-53% respectively; efficacy at 12 hours was 80-100%, 6-49%, and 61-93%. At 3 hours, Group 
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1 tick counts were significantly lower than Group 2-4 counts on most days; counts in Groups 2 
and 3 at 3 hours were never significantly different from controls. At 12 hours, Group 1 tick counts 
were significantly lower than Group 2 counts on most days and tick counts in Group 2 were never 
significantly different from controls. Each species 12 hour tick counts in Group 3 increased over 
time and during the last 2 time periods were significantly greater than Group 1 and not significantly 
less than controls. This study demonstrated that imidacloprid/permethrin/pyriproxyfen was highly 
efficacious at repelling and killing ticks on dogs and was superior to afoxolaner, fluralaner, and 
non-treated control groups on most challenge days as early as 3 hours post-infestation.  

Horse  

23 
Evaluation of the larvicidal efficacy of a five-day regimen of fenbendazole in horses 
harboring cyathostomin populations resistant to the adulticidal dosage of fenbendazole. 
Craig Reinemeyer*1, Julio Prado1, Martin Nielsen2. 1East Tennessee Clinical Research, Inc, 
Rockwood, TN, 2M.H. Gluck Equine Research Center, University of Kentucky, Lexington, KY 

Despite widespread resistance of cyathostomins to adulticidal dosages of benzimidazole (BZD) 
anthelmintics, many strongyle control programs include a regularly scheduled larvicidal treatment 
with fenbendazole (FBZ).  The success of this management practice against BZD-resistant (BZD-
R) nematode populations remains questionable, but no postmortem evidence has been generated 
to evaluate the efficacy of a larvicidal FBZ regimen in the face of resistance.  A masked, 
randomized, controlled clinical study was conducted to compare the larvicidal efficacies of 
fenbendazole or moxidectin against a BZD-R cyathostomin population.  Eighteen juvenile horses 
harboring populations of known, BZD-R cyathostomins were blocked by prior history and pasture 
exposure and allocated randomly to one of three treatment groups: 1 – control, 2 – fenbendazole 
>10 mg/kg once daily for five consecutive days, or 3 – moxidectin >0.4 mg/kg once.  Fecal 
samples were collected prior to treatment and seven and 14 days after the final dose of 
anthelmintic.  Beginning on Day 18, complete replicates of horses were euthanatized and 
necropsied, and 1% aliquots of large intestinal contents were recovered for determination of 
complete worm counts.  The cecum and ventral colon were weighed, and measured proportions 
of the respective organ walls were processed for quantitation and characterization of encysted 
cyathostomin populations.  The five-day regimen of FBZ achieved 33.8% fecal egg count 
reduction, was 33.4% effective against encysted cyathostomin larvae, and had 56.4% activity 
against lumenal adults and larvae.  In contrast, MOX exhibited 100% FECR, 61.7% efficacy 
against encysted larval cyathostomins, and removed 99.8% of lumenal stages.  Fenbendazole’s 
apparent lack of efficacy was attributed to the BZD-R status of the target cyathostomin 
population.  This study determined that the labeled, larvicidal regimen of FBZ did not achieve 
satisfactory efficacy against encysted cyathostomins when the target population was BZD-R.   
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24 
Objective evaluation of two deworming regimens in young Thoroughbreds using 
parasitological and performance parameters. 
Jennifer L. Bellaw*1, Joe D. Pagan2, Steve Caddel3, Eileen Phethean2, John M. Donecker4, 
Martin K. Nielsen1. 1University of Kentucky, Lexington, KY, 2Kentucky Equine Research, 
Versailles, KY, 3Hallway Feeds, Lexington, KY, 4Zoetis, Reidsville, NC 

Parasitic helminths of equids are capable of causing ill-thrift, clinical disease, and death. Although 
young horses are the most pathologically susceptible and most intensively treated cohort, and 
anthelmintic resistance is an escalating problem, deworming regimens are rarely evaluated in 
young horses. This study objectively evaluated the impact of deworming regimen on egg counts 
and growth rates in young Thoroughbreds. Forty-eight Thoroughbred foals from 3 central 
Kentucky farms were randomly allocated to 2 treatment groups: an interval dose program 
receiving bi-monthly rotations of pyrantel pamoate and ivermectin or a daily deworming group 
receiving oxibendazole at two months of age, daily rations of pyrantel tartrate feed additive 
throughout the study, and moxidectin treatments at 9.5 and 16.5 months of age. Pre- and post- 
treatment fecal egg counts (FEC) of Parascaris spp. and strongyle family parasites and gel/paste 
dewormer efficacies, were collected. There was no statistical difference between groups in either 
ascarid or strongyle FECs. FECs were only statistically influenced by age with strongyle counts 
continually increasing and ascarid counts peaking at 4.5 months of age. Drug efficacies calculated 
using fecal egg count reduction tests differed greatly between farms with reduced Ivermectin 
efficacy against strongyles on one farm. The performance parameters, average daily gain and 
monthly body condition scores, were also collected. Average daily gain did not statistically differ 
between groups and was only significantly influenced by age, mirroring Kentucky Equine 
Research’s average daily gain reference data for Kentucky Thoroughbreds. Body condition 
scores also did not differ between groups, staying in the optimal range (5-6) for the duration of 
the study. Management practices resulting in growth rates matching the reference data and in 
optimal body condition scores compensate for parasitism even in cases of reduced or non-
existent drug efficacy. Adding these commonly collected performance parameters to established 
parasite control programs is beneficial. 

25 
Patterns of Strongylus vulgaris-specific antibody development following stage-targeting 
larvicidal therapy with ivermectin. 
Martin K Nielsen*1, Jessica Scare1, Holli S Gravatte1, Jennifer L Bellaw1, Julio C Prado2, Craig R 
Reinemeyer2. 1University of Kentucky, Lexington, KY, 2East Tennessee Clinical Research, 
Rockwood, TN 

 Strongylus vulgaris is the most pathogenic nematode parasite of horses. Its extensive migration 
in the mesenteric blood vessels causes pronounced pathology which can lead to life-threatening 
intestinal infarctions. A serum enzyme-linked immunosorbent assay (ELISA) has been developed 
for the detection of migrating larvae of S. vulgaris. Previous work with this assay has documented 
an increase in ELISA values following larvicidal treatment with ivermectin and suggested that the 
target parasite antigen is primarily produced by the later larval stages. The aim of this study was 
to experimentally inoculate cohorts of foals with S. vulgaris, and then evaluate ELISA responses 
to early and later ivermectin treatments. Fifteen foals were infected orally with ~ 25 S. vulgaris 
third-stage larvae on days 0, 7, 14, and 21.  Foals were turned out to a pasture not previously 
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grazed by horses on Day 43 and remained there until the study was terminated on Day 196. Foals 
were randomly allocated to three treatment groups of five each. Group 1 received ivermectin on 
Day 56, Group 2 received ivermectin on Day 112, and Group 3 served as untreated controls. 
Serum and fecal samples were collected at 28-day intervals throughout the study. Serum samples 
were analyzed with the S. vulgaris-specific ELISA and fecal samples were processed for fecal 
egg counting. Coproculture and an S. vulgaris-specific polymerase chain reaction assay were 
performed at day 196.   The ELISA values of Group 1 foals were significantly lower than Groups 
2 and 3 on days 140-196. Patent S. vulgaris infections were found in all three groups upon 
termination of the study, but Group 1 had the lowest prevalence. Results indicate that the target 
diagnostic antigen is produced throughout the course of arterial infection with S. vulgaris, but that 
an early ivermectin treatment can reduce the cumulative antigen produced over the course of 
infection. 

26 
Local and systemic inflammatory reactions to cyathostomin larvicidal therapy in horses. 
Martin K Nielsen*1, David W Horohov1, Alan T Loynachan1, Stine Jacobsen2, John C Stewart1, 
Craig R Reinemeyer3. 1University of Kentucky, Lexington, KY, 2University of Copenhagen, 
Taastrup, Denmark, 3East Tennessee Clinical Research, Rockwood, TN 

Cyathostomin nematodes are ubiquitous in grazing horses.  Exposure to high levels of infectivity 
can result in accumulation of large numbers of encysted larvae in the mucosa of the large 
intestine.  Such horses are at risk of developing larval cyathostominosis, a protein-losing 
enteropathy caused by mass emergence of encysted larvae and characterized by acute 
typhlocolitis, profuse watery diarrhea, hypoproteinemia, and a reported case-fatality rate of 
~50%.  Two anthelmintics have a label claim for larvicidal therapy of encysted cyathostomins; 
moxidectin and a five-day regimen of fenbendazole.  Knowledge regarding the inflammatory and 
immunologic reactions to cyathostomin larvicidal therapy is limited.  The objective of this study 
was to evaluate serum acute phase markers as well as cytokine gene expression both 
systemically and locally in the large intestinal mucosa.  Eighteen juvenile horses with naturally-
acquired cyathostomin infections were randomly assigned to three treatment groups; one 
received moxidectin (400 μg/kg), one received a five-day regimen of fenbendazole (10 mg/kg), 
and one group served as untreated controls.  Horses were treated on Day 0 and euthanatized on 
Days 18-20.  Serum and whole blood samples were collected on Days 0, 5, and 18.  Biopsies 
were collected at necropsy from the cecal and ventral colonic mucosa of all horses.  The acute 
phase markers measured included Serum Amyloid A, iron, and fibrinogen, whereas the cytokines 
evaluated were interferon γ, tumor necrosis factor α and interleukins 1β, 6, and 10.  Biopsied 
tissues were examined histopathologically and analyzed for cytokine gene 
expression.  Histopathology revealed greater accumulations of lymphocytes, T-cells, B-cells, 
eosinophils and fibrous connective tissue in the moxidectin-treated group compared to controls 
and horses treated with fenbendazole.  Acute phase reactions were not observed.  Interleukins 
1β and 10 were significantly higher in the moxidectin group on Day 18.  This study identified some 
immunogenic reactions to moxidectin treatment, but this process was not inflammatory in nature. 
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27 
Transabdominal ultrasonography: A monitoring tool for Parascaris spp. burdens in foals. 
Eileen M. Donoghue*1, Clara K. Fenger2, John M. Donecker3, Jennifer L. Bellaw1, Jessica A. 
Scare1, Marie L. Noel1, Martin K. Nielsen1. 1University of Kentucky, Lexington, KY, 2Equine 
Integrated Medicine, PLC, Georgetown, KY, 3Zoetis Outcomes Research, Reidsville, NC 

Foals under one year of age are universally infected by a pathogenic parasitic species, Parascaris 
spp. The primary health concern is intestinal impaction following anthelmintic treatment. Currently, 
no available diagnostic methods accurately reflect the size of the ascarid burden, which could 
identify at risk foals for clinicians. Anthelmintic resistance is concurrently becoming an increasing 
concern. This study applied a validated transabdominal ultrasonography method to detect and 
monitor ascarid worm burdens in foals before and after anthelmintic treatment. A group of 15 foals 
harboring natural parasitic infections were randomly allocated into three treatment groups, 
ivermectin (200 μg/kg), oxibendazole (10 mg/kg), and an untreated control group. After an initial 
ultrasonograhpic examination, foals were treated accordingly and then examined for four 
additional consecutive days. Following each examination, each foal was given two scores by the 
veterinarian, who remained blinded to the treatments. The first score reflected the severity of the 
worm burden, ranging from 1 to 4, a “1” representing no evidence of worms and a “4” representing 
a large burden. Fecal egg counts were performed each day of the treatment week as well as 14 
days post treatment in order to perform the fecal egg count reduction tests for each anthelmintic 
treatment. Results showed that ultrasound scores declined in foals after receiving anthelmintic 
treatment, compared to the foals that did not receive treatment. Intra- and inter-observer variation 
was examined, and the examiners were in agreement 67% and 73% of the time, respectively. 
The experiment should be repeated over an extended period of time to observe if the same pattern 
of diverging scores between treated and untreated foals would continue. The results indicate the 
ultrasound examination as a useful method for practitioners to use in the field to identify and 
monitor foals at risk for ascarid impaction. 

28 
Fecal Egg Counting by Smartphone Image Analysis. 
Jessica A. Scare*1, Paul Slusarewicz1,2, Eric Hauck2, Martin K. Nielsen1. 1University of 
Kentucky, Lexington, KY, 2MEP Equine Solutions, Lexington, KY 

Fecal egg counts are an essential tool for determining the presence of parasites in an animal. 
Egg detection and quantification, however, are dependent on the skills of the operator. Image 
analysis permits generating automated counts and reducing operator dependency. The purpose 
of this study was to evaluate egg counts performed by image analysis on a smartphone generated 
image using two image analysis software programs. Parasite eggs were concentrated by filtering 
5 grams of feces through 90µm and 27 µm filters followed by bleaching and staining with 
fluorescein-conjugated chitin binding protein. Once suspended in sugar-salt flotation medium, the 
eggs were pipetted into a McMaster slide to obtain a manual egg count and then placed in an 
fluorescence gel imaging apparatus to illuminate the fluorescent marker. An image of the 
highlighted parasite eggs was taken using aniPhone 5s with an attached 7X optical lens. Images 
were analyzed with an open source software package, Image-J, and a custom developed 
smartphone application.  Correlation values (R2) and the coefficient of variation (CV) were used 
for statistical analysis. This pilot study involved fecal samples from mixed light breed mares and 
one stallion (n=22) ranging from 3 to 15 years of age. Each sample was evaluated using the smart 
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phone, Image-J, and McMaster methods. The results were as follows: McMaster to McMaster 
R2= 0.81, and CV=0.275; Smartphone vs Image-J R2= 0.89; McMaster vs Image-J R2= 0.61, CV= 
0.371; McMaster to Smart phone R2= 0.77, CV= 0.377.  There was a difference in particle 
identification between the two image analysis programs, despite using the same selection 
parameters. There is also more variability among the results for the automated counts. With 
further optimization of sample prep, smartphone image analysis may be suitable for performing 
fecal egg counts. 

Fleas 

29 
EPA perspectives on efficacy testing of ectoparasiticide products. 
Kevin J. Sweeney*. U.S. Environmental Protection Agency, Washington, DC 

EPA will provide perspectives and information on efficacy testing guidance for ectoparasiticide 
products. Updates on revising current efficacy testing guidelines and opportunities for 
harmonization with other regulatory agencies will be discussed. 

30 
Cat Flea Susceptibility to Imidacloprid: Results of a 14-Year Monitoring Initiative. 
Byron Blagburn*1, S. Kopp2, M. Rust3, I. Denholm4, M. Williamson4, J. Hostetler5, T. Qureshi5, K. 
Tetzner6, N. Mencke6, C. Boehm6, B. Rees7, L. Ahlstrom7. 1Auburn University, Auburn, AL, 
2University of Queensland, St. Lucia, Queensland, Australia, 3University of California, Riverside, 
CA, 4Rothamsted Research, Hertfordshire, United Kingdom, 5Bayer Health Care, Shawnee 
Mission, KS, 6Bayer Animal Health GmbH, Leverkusen, Germany, 7Bayer Health Care, 
Brisbane, Queensland, Australia 

A flea larval bioassay was developed to monitor the susceptibility of fleas (Ctenocephalides felis) 
to imidacloprid (Bayer Health Care). Flea eggs representing different field isolates of C. felis were 
collected from Australia, Austria, Canada, Denmark, France, Germany, Italy, the Netherlands, the 
United Kingdom, and the United States. From 2001-2014, 3,078 isolates were received; 2,205 
were placed in the assay. Host species were known for 2,730 isolates (2001-2014); 1,744 isolates 
were from cats; 986 from dogs. Flea eggs collected by month were highest from July-November 
(60%) in the northern hemisphere and also from July-November (78%) in the southern 
hemisphere. Isolates were challenged with a diagnostic dose of imidacloprid (3ppm) applied to 
larval flea-rearing medium. Adult survival of 5% or greater was observed for 56 isolates (3.3%). 
Re-conduct of the assay using either a repeat challenge dose of 3 ppm of imidacloprid or a dose-
response Probit analysis confirmed the susceptibility of these isolates to imidacloprid. We 
conclude that the C. felis isolates evaluated to date remain susceptible to imidacloprid.  
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31 
Flea-knockdown occurs more quickly with spinosad than with afoxolaner. 
A.J. Rumschlag*1, W.G. Ryan2, D.E. Snyder1, L.M. Young1. 1Elanco, Greenfield, IN, 2Ryan 
Mitchell Associates LLC, Westfield, NJ 

The 2007 launch of spinosad for rapid-knockdown flea control led to a dramatic shift away from 
monthly topicals to a convenient, easy to use monthly oral treatment distributed exclusively 
through the veterinary channel. Recent field studies have verified the continuing effectiveness of 
spinosad, with demonstrated flea control benefits including reductions in pruritus. The release of 
follow-on oral flea control products seven years after spinosad’s launch raises the question as to 
whether their efficacy matches that of the pioneer. To begin to address this question, two studies 
were initiated in separate laboratories, involving different dogs and different-source fleas. On the 
basis of pre-study flea counts, dogs were randomized to label treatment with either spinosad or 
afoxolaner, or to a control group, with 6 dogs per group for flea counts at 1 or 3 hours post 
treatment of infestations applied on Day -1, or at 1 or 3 hours post Day 7 infestations. Mean live 
flea count reductions were significantly greater (p<0.0001) in the spinosad than in the afoxolaner 
group at 3-hour assessments, and in one study at 1 hour post-treatment (p=0.0263) and 1 hour 
post infestation on Day 7.  In conclusion, spinosad provided significantly faster flea knockdown 
than afoxolaner against existing infestations, and against subsequent infestations for at least one 
week. 

32 
Assessment of the effect of size of flea burden and pruritus in client-owned dogs and of 
spinosad in alleviating flea-related pruritus. 
A.J. Rumschlag*1, Michael Dryden2, W.G. Ryan3, D.E. Snyder1, L.M. Young1. 1Elanco, 
Greenfield, IN, 2Kansas State University, Manhattan, KS, 3Ryan Mitchell Associates LLC, 
Westfield, NJ 

The effectiveness of flea control products is determined by percentage reduction from baseline 
over a defined post-treatment(s) period.  Alleviation of clinical signs, typically manifested through 
varying degrees of pruritus, may also provide an indication of product utility.  A 10-clinic, 
investigator-blinded study in the southeastern United States compared 3 consecutive monthly, 
owner-administered treatments of the household index dog, (≥10 fleas for enrollment), with either 
fipronil/(s)-methoprene (FSM)(n=63) or spinosad (SPN)(n=65).  At each of four visits, owners 
scored their dog’s pruritus using a validated scale (0, no pruritus, to 10, very severe) - 0 to 1.9 
representing a normal range. Analyses were undertaken to determine the effects of each product 
for alleviating pruritus, and assess if a relationship existed between size of flea burden and 
pruritus score. On Day 0, 95% of dogs had pruritus scores ≥2. Regression analysis of all study 
assessments indicated: little or no correlation between increasing flea numbers and pruritus; 
infestations of ≥10 fleas represented a threshold resulting in a pruritus severity significantly 
greater (p<0.0001) than infestations of <10 fleas; a high level of pruritus and fewer than 10 fleas 
was suggestive of a concomitant dermatological condition. On Day 90, a significantly greater 
percentage of flea-free dogs in the SPN group (p=0.0028) (92.6%) than in the FSM group (61.9%) 
showed normal pruritus. A greater percentage of SPN than FSM dogs had pruritus scores <2 at 
each post-enrollment visit, with between-group differences significant on Days 30 (p=0.0107), 60 
(p=0.0191) and 90 (p<0.0001), when 91.2% of SPN dogs had scores <2.   
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33 
Evaluation of afoxolaner chewables (NexGard®) for control of flea populations on 
naturally infested dogs in private residences in Tampa FL, USA utilizing premises and 
on-animal flea population assessments. 
Michael Dryden*1, Vicki Smith1, Monica Chwala1, Emery Jones1, Lisa Crevoiserat1, Jennifer 
McGrady1, Kaitlin Foley1, Paula Patton1, Anthony Hawkins1, Doug Carithers2. 1Kansas State 
University, Manhattan, KS, 2Merial, Inc, Duluth, GA 

A study was conducted to evaluate the effectiveness of afoxolaner chewables for control of flea 
populations on naturally infested dogs in private residences in Tampa FL, USA. Thirty seven 
naturally flea infested dogs in 23 homes in Tampa, FL were enrolled in the study and were 
administered afoxolaner chewables (NexGard®) according to label directions by study 
investigators on study day 0 and once again between study days 28 and 30.  Flea infestations on 
pets were assessed using visual area thumb counts and premises flea infestations were assessed 
using intermittent-light flea traps on days 0, 7, 14, 21, and once between study days 28–30, 40–
45, and 54–60.  On day 0, the 37 dogs treated with afoxolaner chewables had a geometric mean 
of 25.1 fleas observed in area counts.  Within 7 days of administration of afoxolaner chewable 
tablets, flea counts on dogs were reduced by 99.3%.  By one month post-treatment, total flea 
counts on dogs were reduced by 99.9%, with 97.3% (36/37) of the dogs being flea free.  Following 
the second dosing on study day 28-30, total on-dog flea burden was reduced by 100% on days 
40–45 and 54-60.   On day 0, the traps collected a geometric mean of 18.2 fleas (Ctenocephalides 
felis).  Reductions in emerging flea populations were 97.7% and 100% by days 28-30 and 54 – 
60, respectively.  Prior to treatment, 60% of the unfed fleas collected in light traps were female, 
but by days 28-30, unfed males accounted for 78% of the population, clearly demonstrating an 
aging flea population indicating that afoxolaner effectively halted flea reproduction.  This in-home 
investigation conducted during the summer of 2014 in subtropical Tampa, FL demonstrated that 
afoxolaner chewables rapidly and effectively eliminated flea populations from heavily infested 
dogs and homes.  

34 
Efficacy of Fluralaner Chewable Tablets (Bravecto®) administered to dogs against the 
Adult cat flea, Ctenocephalides felis felis and Egg production. 
Michael Dryden*1, Vicki Smith1, Tashina Bennett1, Lisa Math2, James Kallman2, Kathleen 
Heaney2, Fangshi Sun2. 1Kansas State University, Manhattan, KS, 2Merck Animal Health, 
Madison, NJ 

The objective of this study was to demonstrate the efficacy of fluralaner (Bravecto ®, Merck 
Animal Health) flavored chews administered to dogs against fleas, egg production and egg 
development.  Twelve purpose bred dogs were randomly allocated to two groups of six dogs 
each. Dogs in treatment group 1 were administered a single fluralaner flavored chew at a 
minimum dose of 25mg/kg. Dogs in treatment group 2 served as untreated controls.  On days –
2, 28, 56, 84, 91, 98, 105, 112, and 120 post-treatment, each dog was infested with approximately 
200 unfed cat fleas,C. f. felis (KS1 strain).  Two days after treatment and 2 days after each 
infestation, eggs were collected over a 3 hour period.  Dogs were combed to remove any 
remaining fleas.  All flea eggs were collected, counted and viability of eggs determined.  A single 
oral dose of fluralaner produced highly significant reductions in flea counts on treated dogs for 
122 days (P < 0.001).  Fluralaner treatment provided 100% reduction in flea counts 48 hours after 
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treatment and within 48 hours at every post-treatment infestation.  Egg production from treated 
dogs was reduced by 99.9% within 48 hours after treatment and not a single egg (100% efficacy) 
was thereafter collected from treated dogs. Egg production from fluralaner-treated dogs was 
significantly lower than those for non-treated controls at all post-treatment evaluations (P < 
0.001).  The 2 eggs collected from the single treated dog 48 hours after treatment did not produce 
any adult fleas.  As no additional eggs were collected from treated dogs, no viability assessment 
was performed.  A single oral dose of fluralaner chewable tablets provided 100% efficacy against 
repeated flea infestations on dogs for 4 months.  Fluralaner reduced egg production and then 
killed every single female flea before any eggs could be produced for the entire 122 day evaluation 
period.  

Small Ruminant and Immunology 

35 
Pre-infection with Toxoplasma gondii alters host response to Toxocara canis. 
Alice C. Y. Lee*, Janice L. Liotta, Dwight D. Bowman. Cornell University College of Veterinary 
Medicine, Ithaca, NY 

The apicomplexan parasite Toxoplasma gondii induces a strong T helper (Th) type 1 immune 
response in its host. In contrast, helminths such as Toxocara canis promote a characteristic Th2 
type response. These two zoonotic parasites are highly prevalent worldwide, and the odds of dual 
infection are higher due to shared routes of transmission. Because Th1 and Th2 cells mutually 
suppress each other’s function, it seems likely that co-infection with T. gondii and T. canis could 
alter host immunity to one or both parasites. Prior work in mice showed that host trapping of T. 
canis larvae in the liver during secondary infection was associated with high levels of pathogen-
specific IgG1 antibodies. The present study was carried out to assess whether prior infection with 
T. gondii would affect the normal host response to T. canis and thus interfere with liver trapping. 
Female BALB/c mice were orally inoculated with 100-1000 T. gondii (ME49) oocysts. Two to ten 
weeks later, mice were orally inoculated with 200 T. canis eggs, followed in another four weeks 
by a dose of 500 eggs. Age-matched control mice received two T. canis doses but no T. gondii. 
At time of euthanasia, serum and livers were collected for antibody measurement by ELISA and 
larval quantification, respectively. Mice infected acutely with 100 T. gondii oocysts or chronically 
with 1000 oocysts had significantly fewer T. canis larvae in their livers compared to control mice. 
This corresponded to lower levels of T. canis-specific IgG1 in co-infected mice, suggesting that 
T. gondii shifted host antibody production away from the IgG1 isotype, resulting in reduced larval 
trapping. Given that T. gondii – and likely T. canis – persist for the lifetime of the host, these 
findings may have important implications for host response to vaccination and other 
immunological challenges throughout life. 
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36 
How do ticks modulate the host immune system?. 
Mariam Bakshi*, Tae Kim, Zeljko Radulovic, Waithaka Mwangi, Albert Mulenga. Texas A and M 
University, College Station, TX 

Ticks are blood-sucking ecto-parasites that parasitize wide range of mammals, reptiles, 
amphibians, avian species and other arthropods like spiders. Ticks transmit pathogens that cause 
animal and human diseases. It is widely known that that immunosuppressive effect of tick saliva 
proteins facilitates tick feeding and disease agent colonization of the host. However, molecular 
mechanisms of how tick saliva proteins suppress the host immune system have not been 
investigated. In this study, the hypothesis that ticks use the "bait and switch" strategy to modulate 
host defense to tick feeding was tested. The effect of 15 recombinant Amblyomma americanum 
and Ixodes scapularis tick saliva proteins on raw macrophage activation was measured by 
expression and suppression of co-stimulatory markers (CD40, C80, and CD86) and pro- and anti-
inflammatory cytokines (TNFa, IL1, IL6 and IL-10). This screen has identified three pro-
inflammatory and two anti-inflammatory tick saliva proteins. Of significance, the two anti-
inflammatory proteins appear to calm down LPS activated macrophages and these proteins do 
not seem to affect function of non-activated macrophages. These data collectively demonstrate 
presence of the "bait and switch" mechanism in tick saliva. 

37 
A vaccine against bovine cryptosporidiosis: time for a new hope!. 
Karine Sonzogni-Desautels*1,2, Annie Beauchamp2, Marc-André Gascon1,2, Thomas Di 
Lenardo2, Louis Cyr2, Nathalie Martel3, Dwight Bowman4, Momar Ndao2,3, Timothy Geary1. 
1Institute of Parasitology, Macdonald Campus, McGill University, Montreal, QC, Canada, 
2Research Institute of the McGill University Health Center, Montreal, QC, Canada, 3National 
Reference Center for Parasitology, McGill University Health Center, Montreal, QC, Canada, 
4College of Veterinary Medicine, Cornell University, Ithaca, NY 

Bovine cryptosporidiosis causes mortality among newborn dairy calves and growth impairment in 
beef calves. The lack of an efficient protocol to prevent and/or treat this disease leads to an urgent 
need for a vaccine against Cryptosporidium parvum infection. We selected four promising C. 
parvum sporozoite surface proteins; namely CP2, p23, gp45 and gp900. We expressed, purified 
and combined these recombinant proteins for use in a vaccine, containing CpG or montanide as 
adjuvant, to immunize mice. The ability of these recombinant proteins to inhibit C. parvum 
infection was tested by challenging immunized mice. Parasite burdens were assessed in mouse 
intestines at Day 10 post-infection by flow cytometry and by qPCR. Preliminary data showed that 
immunization with one of these proteins, gp45, reduced parasite burdens by 74% in mouse 
intestines at Day 10 post-infection. Results from follow-up studies in three different mouse models 
will be presented. These include: i) interferon gamma receptor-knockout C57BL/6 adult mice 
challenged after immunization; ii) wild-type C57BL/6 mice were immunized and served as a 
source of lymphocytes which will be transferred to interferon gamma receptor-knockout C57BL/6 
mice which will be challenged with C. parvum; iii) immunized female interferon gamma receptor-
knockout C57BL/6 mice have been vaccinated and bred, and the pups will be infected with 
parasites to assess the ability of this vaccine to provide protection through passive immunization 
via colostrum. A new, effective vaccine would represent an appealing therapeutic option to reduce 
the environmental contamination and production costs of bovine cryptosporidiosis. 
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38 
Peripheral immune cells of St. Croix sheep rapidly produce IL-4 in response to 
Haemonchus contortus antigen in vitro. 
Jesica Jacobs*, Scott Bowdridge. West Virginia University, Morgantown, WV 

St. Croix sheep generate a classic T-Helper cell type-2 (Th2) immune response during 
Haemonchus contortus infection whereby interleukin-4 (IL-4) is the hallmark cytokine.  Previous 
data have indicated that increased IL-4 gene expression occurs early during H. contortus infection 
in St. Croix sheep.  Therefore, the objective of this experiment was to compare IL-4 protein 
production of peripheral blood mononuclear cells (PBMC) from parasite-resistant and –
susceptible sheep after exposure to antigen in vitro. In this study, PBMC from H. contortus-
challenged St. Croix and Suffolk x Hampshire (SX) crossbred sheep were cultured with 
Haemonchus contortus crude larval antigen (CLA), H. contortus crude worm antigen (CWA), 
concanavalin A (CONA) or media control. Supernatant was collected at 6, 24, 48 and 72 hours of 
culture. St. Croix PBMC had increased IL-4 in response to CLA and CWA at hour 6 compared to 
cells from SX sheep (26.68 pg/ml vs. 6.98 pg/ml and 23.27 pg/ml vs. 6.29 pg/ml respectively, P < 
0.05). SX-derived PMBC failed to generate IL-4 significantly higher than control in response to 
CLA and CWA until 72 hours (14.95 pg/ml vs. 9.25 pg/ml and 20.53 pg/ml vs. 9.25 pg/ml 
respectively, P < 0.05). These data support findings of in vivo studies where early up-regulation 
of IL-4 gene expression in the abomasum was observed in St. Croix but not SX sheep. Delayed 
up-regulation of IL-4 expression and production in abomasal tissue is permissive of larval 
development resulting in establishment of adults observed in SX but not St. Croix sheep.  Taken 
together these data indicate that early IL-4 production is a characteristic of reduced parasite 
burden observed in parasite-resistant St. Croix sheep. 

39 
Texel crossbred lambs show increased resistance to Haemonchus contortus. 
Javier Garza*, Scott Bowdridge. West Virginia University, Morgantown, WV 

Gastrointestinal nematode parasitism is a major concern for small ruminant production 
systems.  Selective breeding for resistance is a viable option to control gastrointestinal 
nematodes.  However, breeds with high levels of nematode resistance often have lower growth 
rates and decreased carcass quality compared to parasite susceptible breeds. Crossbreeding of 
terminal sires with superior production traits and parasite resistant ewes has been shown to 
produce progeny with increased parasite resistance. However, the levels of resistance in progeny 
can vary based on the breed of the sire.  A meta-analysis was performed on parasitological data 
collected from three independent experiments in order to evaluate Haemonchus contortus 
resistance in Texel-crossbred, and Suffolk-crossbred sheep in comparison to St. Croix during a 
primary and challenge infection.  Fecal egg count (FEC) of Suffolk-Hampshire crossbred (SX) 
sheep during a primary infection reached 11,400 eggs per gram (epg) by day 35 while Texel-
Dorset (DXT) sheep peaked at 2240 epg at day 28 and remained the same at day 35.  St. Croix 
showed a similar peak to DXT at day 28 but were able to reduce FEC to less than 50 epg day 
35.  During challenge infection, SX lambs showed a peak FEC of 8775 at day 28 and decreased 
by 50% at day 49, while DXT reached at peak FEC of 800 at day 42 and began to decrease 
thereafter.  St. Croix followed a trend similar to primary infection but with a much lower peak FEC 
at day 28.  Despite low FEC during challenge infection Texel-cross maintained an elevated adult 
worm burden, while St. Croix and Suffolk-cross lamb worm burdens were consistent with 
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FEC.  These data suggest that crossbreeding using Texel terminal sires produce progeny that 
can reduce pasture infectivity through a decreased egg shedding compared to Suffolk-sired 
progeny. 

40 
Evaluating the accuracy and reliability of the FAMACHA© eye colour chart using different 
light sources on sheep farms in southern Ontario. 
Chanel Schwartzentruber*, Trisha Westers, Andrew S. Peregrine, Paula Menzies. Ontario 
Veterinary College, University of Guelph, Guelph, ON, Canada 

Haemonchus contortus is considered the most pathogenic gastrointestinal nematode of sheep in 
Ontario, where widespread anthelmintic resistance (AR) has recently been demonstrated. 
Targeted selective treatment is used to delay the development of AR, and detecting anemia using 
the FAMACHA© chart is one method used to identify animals requiring treatment. The chart 
provides five colour categories (1-5) corresponding to specific packed cell volume (PCV) ranges. 
Published evaluations of chart accuracy have only used conditions of outdoor sunlight. In Ontario, 
sheep handling facilities are almost always situated indoors, necessitating scoring in artificial light.  
 
This study evaluated four light sources: natural sunlight, ambient barn light, light-emitting diode 
(LED) light, and a low-lumen incandescent flashlight. Two independent readers evaluated 193 
sheep on six farms in 2014, using the FAMACHA© chart, with animals allocated randomly into 
the four groups. Trichostrongyle-type fecal egg counts ranged from 200 to 4,539 epg (13-94% 
Haemonchus sp.) during the study period. Expected FAMACHA© scores for all animals were 
determined using PCV values obtained from jugular blood samples. Subsequently, FAMACHA© 
categories were collapsed to represent scores of anemic (3-5, PCV ≤0.22) versus non-anemic (1-
2, PCV ≥0.23). A weighted kappa for inter-reader reliability indicated moderate agreement (0.53, 
95%CI 0.45-0.60) between the FAMACHA© chart and the expected scores. Logistic regression 
was performed to evaluate the readers’ ability to correctly classify anemia status using different 
light sources. The odds of correctly classifying anemic versus non-anemic animals were 
significantly lower for LED light compared to the reference group of barn light (Reader 1: OR=0.24, 
95%CI=0.08-0.72; Reader 2: OR=0.44, 95%CI=0.19-0.98); further analysis determined that more 
animals were incorrectly identified as being anemic using LED light. Neither flashlight nor natural 
sunlight had significant effects on correctly determining anemia status. However, the results 
indicated that LED light should not be used when evaluating anemia with the FAMACHA© chart. 
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Molecular I – Nematodes and Ticks  

41 
Ostertagia ostertagi ATP-diphosphohydrolase; an L4 secreted protein and immune target 
for enhancing the host inflammatory response against the parasite. 
Dante Zarlenga*, Wenbin Tuo. Agricultural Research Service, Animal Parasitic Diseases Lab, 
Beltsville, MD 

Ostertagia ostertagi is a stomach worm of cattle that causes significant morbidity and mortality. 
The adult parasites cause most of the pathology; however, when the immature adults emerge 
from the gastric glands, they also affect significant damage to surface tissues, particularly during 
Type II ostertagiasis.  While in the gastric glands, the L4 seemingly control the inflammatory 
responses by secreting a glycosylated nucleotidase (apyrase) that degrades known DAMP 
molecules i.e., ATP and ADP, and prevents immune cell activation through the P2 receptors. An 
L4 stage-specific, calcium-activated, ATP-diphosphohydrolase (apyrase) was identified, cloned 
and expressed (rOoapy1-c64) as a biologically-functional enzyme. Mouse antibodies to rOoapy1-
c64 were shown to inhibit the activity of rOoapy1-c64 toward ATP in a dose-dependent manner. 
These same antibodies were used to screen a peptide array consisting of overlapping 15-mers 
generated from the mature rOoapy1-c64 protein in order to define the antibody epitopes and 
from this, the enzyme’s active site.  Results indicated that the antibodies interacted strongly with 
one peptide containing adjacent sites putatively assigned to substrate identification and 
nucleotide binding. However, the neighboring peptides that contained only the putative substrate 
identification site or the nucleotide binding site were not significantly recognized by the mouse 
serum. Sera from cows used to produce bovine anti-rOoapy1-c64 generated similar but not 
identical binding profiles when used to screen the peptide array. One new and very strong binding 
site was identified at the N-terminus of rOoapy-1 that was absent from the binding profile using 
mouse serum. Results showed that the active site encompasses a single and very small domain 
in rOoapy1-c64, against which antibodies can be generated in both model and natural hosts.  
Data further suggest that attenuating the activity of the native Ooapy1 in vivo may positively 
influence the host’s ability to control growth and development of the L4 stage. 

42 
Interaction of macrocyclic lactones with a Dirofilaria immitis P-glycoprotein. 
Thangadurai Mani*, Catherine Bourguinat, Roger K. Prichard. McGill University, Sainte-Anne-
de-Bellevue, QC, Canada 

Dirofilaria immitis, a filaroid nematode causing dirofilariasis in dogs, cats and wild 
canids.  Effective prevention of the disease is mainly by use of the macrocyclic lactone (ML) class 
of drugs as heartworm preventives. MLs have been used for more than 25 years in this way. 
However, prevention has been compromised by the proven development of resistance in recent 
years. The mechanism of resistance in D. immitis have yet to be established but preliminary 
evidence correlated the presence of two polymorphic loci on the P-glycoprotein 14 (Pgp-14) gene 
with loss of efficacy of ML anthelmintics. We have identified the full length of D. immitis Pgp-14, 
expressed it in mammalian cells, and studied the functional activity of the expressed protein. We 
have characterized its interaction with the four ML preventatives, ivermectin, selamectin, 
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moxidectin and milbemycin oxime using different fluorescence substrates. The avermectins, 
ivermectin and selamectin markedly inhibited rhodamine 123 (Rho123) transport in a 
concentration-dependent and saturable manner, whereas the milbemycins, moxidectin and 
milbemycin oxime were found to have different inhibition profile with Rho123 transport. However, 
both avermectin and milbemycin preventatives inhibited the transport of the fluorescent substrate, 
Hoechst 33342 (H33342) by D. immitis Pgp-14 in a concentration-dependent and saturable 
manner, though differences existed in terms of efficacy and potency of inhibition between the two 
sub-families of MLs. It is postulated that D. immitis Pgp-14 may have two-three functional drug 
binding/transport sites, as in mammalian Pgp, including the ‘R’ site for Rho123 and the ‘H’ site for 
H33342.  The avermectins appear to bind the ‘R’ binging site unlike the milbemycins, whereas 
both sub-classes of MLs might interact well with the ‘H’ site of D. immitis Pgp-14.  

43 
Pharmacological characterization of ionotropic receptors in filarial parasite, Brugia 
malayi. 
Saurabh Verma*, Alan P Robertson, Richard Martin. Iowa State University, Ames, IA 

Filarial infections are serious human and animal health problems in tropical and subtropical 
locations. They are insect transmitted and caused by different nematode species (e.g. Brugia 
malayi, Dirofilaria immitis, Onchocerca spp., loa loa). Filarial infection is potentially life threatening 
in animals. Prevention of these infections relies on controlling the insect population and 
prophylaxis. Anthelmintic treatment is limited to larval stages (microfilaricides) because there are 
few effective adulticides available. The B. malayi genome project has allowed us to identify 
nicotinic acetylcholine receptors (nAChRs) that are predicted targets of existing cholinergic 
anthelmintics suggesting that some of the classic and newer anthelmintics may be active on 
adults. We performed single muscle cell PCR assays to identify the nAChR subunits present and 
whole cell patch clamp recordings on B. malayi to characterize filarial muscle nAChR current 
responses to different cholinergic anthelmintics.  The most potent compound was pyrantel, which 
generated the largest current responses (EC50 63.5nM) but acetylcholine (EC50, 2.36 µM), 
levamisole (EC50, 3.35 µM), nicotine (EC50, 30.5 µM) and bephenium (EC50, 4.24 µM), also 
produced currents.  We have also been able to test the effects of newer cholinergic anthelmintics 
like derquantel and emodepside. Derquantel caused competitive inhibition of acetylcholine and 
pyrantel responses demonstrating that it targets nicotinic receptors.  Our results show that the 
body muscle nAChR receptor of the adult filaria, B. malayi, has similarities to some gastro-
intestinal nematode parasites. Characterizing the pharmacological properties of the nAChR’s of 
these parasites will help to identify novel drug targets which can be utilized for the treatment of 
other filarial species, opening up the possibility of designing combination therapies with other 
anthelmintics like ivermectin and emodepside to counter the development of resistance and 
potential to treat adult worms.   
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44 
A novel pharyngeal nicotinic acetylcholine receptor formed by EAT-2 and EAT-18 as a 
potential drug target. 
Alan Robertson*, Shivani Choudhary, Samuel Buxton, Marin Richard. Iowa State University, 
Ames, IA 

Anthelmintic resistance is a major concern in terms of both prevalence and severity. The nicotinic 
agonists target nicotinic acetylcholine receptors (nAChRs) found at the nematode neuromuscular 
junction, causing depolarisation and hyper-contraction of the parasite. Unfortunately, extensive 
and uncontrolled use of anthelmintics has led to the emergence of resistance in almost all drug 
classes including the nicotinic agonists. To address the issue it has become imperative to develop 
novel anti-nematodal targets and agents. The aim of our study is to identify the potential of EAT-
2, a pharyngeal nAChR subunit and EAT-18, a small transmembrane protein, as 
chemotherapeutic targets. EAT-2 and EAT-18 have been reported to be involved in pharyngeal 
pumping in C. elegans, hence affecting feeding behaviour. We expressed EAT-2 and EAT-18 
from C. elegans in Xenopus oocytes. To study the pharmacology of the receptor we used the two 
electrode voltage-camp technique. Expression of either EAT-2 or EAT-18 alone did not produce 
a functional nicotinic ion channel. When expressed in combination, EAT-2 and EAT-18 produced 
a functional receptor that responded robustly to acetylcholine in a concentration-dependent 
manner. The rank order potency of agonists on this receptor was acetylcholine ≈ nicotine > 
methacholine > carbachol ≈ butyryl choline > epibatidine > oxantel. There was no response to 
levamisole, cytisine, pyrantel, and tribendimidine. Various nicotine analogues including alpha-
cotinine, nornicotine, anabasine, altinicline failed to produce any agonistic activity. Alpha-
bungarotoxin did not show any significant antagonistic effect. It is of note that EAT-2 is not an 
nAChR alpha subunit. In conclusion, we report the ability of a non-alpha subunit to express as a 
functional homomer in oocytes for the first time. The pharmacology of this previously 
uncharacterised receptor is different from other nAChR’s characterized in nematodes. Thus, this 
subunit offers a possibility for being used as a potential target site for developing new anthelmintic 
compounds. 

45 
Ixodes scapularis feeding responsive serpin is an inhibitor of three pro-inflammatory 
proteases: Cathepsin G, Proteinase 3, and Elastase. 
Lauren Lewis*, Albert Mulenga. Texas A&M University, College Station, TX 

Ixodes scapularis is arguably the most medically important tick species in the United States. This 
tick transmits 5 of the 14 human tick borne disease (TBD) agents in the USA: Borrelia burgdoferri, 
Anaplasma phagocytophilum, B. miyamotoi, Babesia microti, and Powassan virus. It is 
hypothesized that ticks inject serine protease inhibitors (serpins) into their host during feeding to 
overcome the host’s defense mechanisms. This study describes the characterization of a blood 
meal responsive I. scapularis serpin, in-house referred to as serpin (S) 27A. Target validation 
using combinatorial RNAi silencing revealed that S27A and three other related serpins are 
collectively important to I. scapularis feeding success. We demonstrated that Pichia pastoris-
expressed recombinant S27A bound antibodies to I. scapularis tick saliva proteins, indicating that 
the native form of this protein is injected into the host during tick feeding. This serpin may play 
role(s) in tick evasion of host inflammation response to tick feeding in that rS27A inhibits cathepsin 
G, proteinase 3, and elastase in substrate hydrolysis assays.  
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Novel Cases  

46 
Heterobilharzia americana infection in a Grant's zebra (Equus burchelli boehmi). 
Karen F. Snowden*1, Beverly Finneburgh1, Joseph Flanagan2, Barbara C. Lewis3, Jessica Y. 
Rodriguez1. 1Texas A&M University, College Station, TX, 2Houston Zoo, Houston, TX, 3Texas 
Veterinary Medical Diagnostic Laboratory, College Station, TX 

Heterobilharzia americana is a schistosome parasite of North American wildlife that is 
occasionally identified in dogs and horses. The parasite is commonly found along the Gulf coast, 
but has been recently reported in geographically expanding areas. Animals become infected 
when larval cercariae in standing fresh water penetrate intact host skin, and adult parasites 
localize in mesenteric veins. Clinical presentations range from asymptomatic to fatal infections. 
Common clinical findings in dogs include diarrhea and enteritis, granulomatous hepatitis and liver 
fibrosis, and pancreatitis. 
 
H. americana was diagnosed post mortem as an incidental finding in a yearling male Grant’s 
zebra (Equus burchelli boehmi) following an accidental traumatic death at a zoological institution. 
Parasite eggs were identified histologically in the liver parenchyma, and molecular analysis of a 
portion of the parasite 18S SSU ribosomal RNA gene demonstrated 100% sequence identity with 
parasite sequences previously obtained from infected domestic horse tissues. This zebra was 
born in Florida and relocated to the Texas zoo exhibit, and both states are known to be endemic 
for this parasite. Based on habitat conditions and surface water availability, we speculate that the 
zebra was infected in Florida. 
 
While equine infections with H. americana are uncommon, the condition is probably 
underdiagnosed. Infections in horses are often asymptomatic. Egg shedding has not been 
demonstrated in horses, but antemortem diagnosis is suggested when multiple calcified parasitic 
granulomas are visualized as a “starry sky” pattern on ultrasound examination of the liver.  This 
is the first reported case of H. americana infection in a zebra. 

47 
First report of Cylicospirura felineus in a feral Domestic Shorthair cat in North America. 
Michael Kent*1, Cory Hanks2, Jayde Ferguson3, Justin Sanders1, Fabio Del Piero2, Nicholas 
Crossland2. 1Oregon State University, Corvallis, OR, 2Louisiana State University School of 
Veterinary Medicine, Baton Rouge, LA, 3Alaska Department of Fish and Game, Anchorage, AK 

A feral Domestic Shorthair cat was euthanized due to acute onset and progression of neurological 
signs attributed to ethylene glycol toxicity. Subsequently, two nodules were identified within the 
fundus of the stomach. Examination of the gastric nodules illustrated an intact mucosal surface, 
each with multiple red slender nematodes extending through an individual central pore. 
Histopathological evaluation of nodules highlighted unique reactive fibroplasia, mimicking Feline 
Gastrointestinal Eosinophilic Sclerosing Fibroplasia (FGESCF), encasing numerous nematodes 
with females possessing gravid uteri containing abundant larvated eggs. The latter findings were 
highly suggestive of the Cylicospirura genus, later confirmed by an en face evaluation of the 
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buccal cavity, highlighting a distinctive trifid tooth appearance. More specifically, these findings 
are most consistent with Cylicospirura  felineus. PCR for the cox1 gene was unsuccessful on 
formalin fixed specimens, attributed to nucleic acid and protein crosslinking. 
 
We previously documented C. felineus infecting the stomach of bobcats in Oregon, but this 
represents the first documented case of Cylicospirura sp. in a feral Domestic Shorthair cat within 
North America. This particular feral cat lived within the highly urban environment of New Orleans, 
Louisiana. The identification of this case demonstrates the potential for feral cats to serve as a 
reservoir hosts and ultimately support transmission of this nematode into domesticated cat 
populations.  Clinically, gastric cylicospiruriasis must be differentiated from FGESF and neoplastic 
conditions including scleroscing mast cell tumor and extraosseous osteosarcoma, all of which 
may present with chronic vomiting dependent on location within the alimentary tract. 

48 
Eucoleus (syn. Capillaria) boehmi in the dog - Six case studies. 
Thomas J. Nolan*, Amy C. Durham, David E. Holt, Marta E. Kantyka, Christina L. Marino. 
University of Pennsylvania School of Veterinary Medicine, Philadelphia, PA 

Eucoleus boehmi is a trichocephalidaen nematode parasite of the nasal mucosa of canines whose 
life cycle is not completely known.  This nematode is uncommon in well-cared-for dogs in the mid-
Atlantic region of the United States, having been found in only 0.09% of the dog fecal flotations 
run in our lab over the last 14 years.  Of the six most recent cases: Two were on Heartgard Plus™ 
(year-round), two were on other parasite preventatives only during the “heartworm season” and 
two were not on any preventative.  Five of the dogs exhibited nasal discharge and three were 
described as scratching at their muzzle. Four had previously been unsuccessfully treated with a 
course of fenbendazole.  Four were treated with 2 mg/kg milbemycin and two with topical 
moxidectin; all four of these dogs were cured.  One dog was diagnosed when sections of the 
worms were found in surgical biopsy samples of nasal polyps, and infection was later confirmed 
by fecal flotation.  The nasal lesions were characterized by multiple polypoid masses covered by 
ciliated columnar nasal epithelium and supported by an edematous stroma with fibroplasia, 
chronic eosinophilic inflammatory cell infiltrate and intralesional nematodes. This dog was treated 
with Advantage Multi for Dogs™, and although the polyps returned 4 months later, no eggs were 
found in biopsy samples, nasal washings, or on fecal flotation.   

49 
Canine ocular onchocerciasis in Western Canada: adoption-mediated introduction of a 
zoonotic parasite. 
Guilherme G. Verocai*1, Manigandan Lejeune2, Brian Skorobohach1, Brian Wilcock3, Susan J. 
Kutz1, John S. Gilleard1. 1University of Calgary, Calgary, AB, Canada, 2Canadian Wildlife Health 
Cooperative, Calgary, AB, Canada, 3Histovet, Guelph, ON, Canada 

Onchocerca lupi is a zoonotic vector-borne helminth that has emerged recently in the 
southwestern USA and areas of the Old World. The parasite causes ocular disease in dogs and 
cats, in humans, aberrant infection may affect the central nervous system. Within Canada, there 
has been only one previous report in Prince Edward Island in a dog adopted from New Mexico. 
We report the second case of canine ocular onchocerciasis in the country, and the first in Western 

84



American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th 2015, Boston, Massachusetts, USA 

 
Canada. A 7yo female Pit Bull cross, originating from Arizona, which lived in Utah for 3y until 
adoption when it was brought to Calgary was presented at a clinic with a 1.5y history of periodic 
orbital swelling. The dog had been on heartworm preventative for 2y, and corticosteroid therapy 
prior to admission to the clinic. On examination of the right eye, there was a conjunctival draining 
tract, overlying a lateral scleral thickening, from which two linear nematode-like projections were 
present. This subconjunctival fibrous mass, adherent to the sclera, was surgically excised under 
general anesthesia. Nematode fragments were surgically removed from the mass during the 
excision. After surgery, the dog was treated with ivermectin + doxycycline. Nematode fragments 
were identified based on cuticular morphology and sequencing of the ND5 region of the 
mitochondrial DNA and cross sections of adult nematodes were observed histologically. Two 
months later, additional O. lupi were found in similar but less fibrous masses in the left eye, and 
surgically removed. Skin snips collected at several timepoints after initial surgery were negative 
for the presence of microfilariae. We discuss the risk of O. lupi establishment in Alberta and 
Western Canada, in light of the knowledge of the distribution of the putative vector in California 
(Simulium tribulatum) and other black flies species, and demographic data of dogs adopted from 
endemic areas. 

50 
Theileriosis in an Ontario dairy cow. 
Andrew S. Peregrine*4, Kris Ruotsalo1, Jan Shapiro1, Amy Glaser2, Janet E. Alsop3. 1Animal 
Health Laboratory, University of Guelph, Guelph, ON, Canada, 2Animal Health Diagnostic 
Laboratory, College of Veterinary Medicine, Cornell University, Ithaca, NY, 3Ontario Ministry of 
Agriculture, Food and Rural Affairs, Guelph, ON, Canada, 4Ontario Veterinary College, 
University of Guelph, Guelph, ON, Canada 

In October 2014, a 3-year old Holstein cow in eastern Ontario presented with a 5-week history of 
pyrexia, diarrhea, lameness and weight loss. Significant hematological changes included a 
marked, mildly responsive, anemia, with a hematocrit of 0.16 L/L (ref: 0.21-0.30 L/L) and a 
hemoglobin of 48 g/L (ref: 84-120 g/L). Significant biochemistry changes included 
hypoproteinemia (total protein 54 g/L, ref: 66-86 g/L) and hyperbilirubinemia (total bilirubin 8 
µmol/L, ref: 0-3 µmol/L). Examination of a peripheral blood smear revealed numerous, 
pleomorphic, intraerythrocytic organisms that were round, rod, comma or signet-ring shaped. 
PCR amplification of the mitochondrial 18S RNA gene and sequence analysis revealed that the 
organisms were part of the Theileria buffeli complex. The affected cow subsequently deteriorated 
clinically and was euthanised; complete blood count analysis prior to euthanasia revealed the 
ongoing presence of Theileria organisms within erythrocytes. At post mortem, significant  gross 
findings consisted of marked edema and diffuse enlargement of the pelvic, hepatic and peri-
ruminal lymph nodes, and mild icterus of internal fat. Lymphocytic schizonts were not seen in the 
lymph nodes. This is the first documented identification of T. buffeli in Canada. Neither the 
affected cow nor any of her clinically healthy herd mates (n=169) had ever travelled outside 
Ontario. Although this cow had been on pasture, the source of infection is unclear. 
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Drug Resistance  

51 
Current progress in a genetic mapping approach to identify the major determinants of 
ivermectin resistance. 
Andrew Rezansoff*1, Axel Martinelli2, James Cotton2, John Gilleard1. 1University of Calgary, 
Calgary, AB, Canada, 2Wellcome Trust Sanger Institute, Hinxton, United Kingdom 

Haemonchus contortus is one of the most economically important parasites of small ruminant 
livestock worldwide and an important model for the study of anthelmintic drug resistance. 
However our understanding of ivermectin resistance in this and other parasites is incomplete. We 
have taken a forward genetic approach to identify the major ivermectin resistance loci in this 
parasite. We serially backcrossed two independent ivermectin resistance strains - 
MHco10(CAVR) and MHco4(WRS) – against the MHco3(ISE) susceptible strain used to 
sequence the reference genome. This allowed us to produce two independent backcross strains 
in which ivermectin resistance loci have been introgressed into the genetic background of the 
susceptible reference genome strain. We have now undertaken genome-wide genomic DNA 
sequencing and RNAseq analysis to compare backcross and parental strains aiming to identify 
the regions of the genome containing important ivermectin resistance loci. This has identified a 
~20 MB genomic region, containing ~1600 annotated gene models that show strong evidence 
of  introgression in both independent backcross lines. We will present our latest strategies and 
analyses that we are using to identify the candidate genes in this region of the genome that are 
major determinants of ivermectin resistance.   

52 
Worminator II: Judgement Day. 
Bob Storey*, Emily Hart, Eman Mostafa, Mary Maclean, Melissa Miller, Sue Howell, Adrian 
Wolstenholme, Ray Kaplan. University of Georgia, Athens, GA 

The Worminator System uses computer-processed high-definition video imaging to measure 
motility of microscopic nematodes.  Recent improvements include a time-lapse recording mode, 
and an environmentally controlled microscope stage. We have analyzed the effects of 
anthelmintics on the motility of multiple parasitic nematodes and development stages, including 
Haemonchus contortus, Cooperia spp., Brugia malayi, B. pahangi, Dirofilaria immitis, 
Caenorhabditis elegans and equine cyathostomins.  Results from this varied group of parasites 
have yielded interesting insights into the utility of in vitro motility measurements as an indicator of 
anthelmintic activity and anthelmintic resistance.   The nicotinic agonists generally provide good 
dose response characteristics.  A clear “excited state” occurs at lower, sub-paralytic 
concentrations yielding an increase in motility as compared to control at all-time points.   Using 
the time-lapse feature of the Worminator system, the “tachyphylaxis” phenomenon of levamisole 
was clearly observed.   Dose-response assays were not performed with cyathostomin L3 since 
they demonstrated a consistent reduction in motility after being added to the assay plate, and 
motility continued to decrease over time without drug being present. Differentiating H. contortus 
resistant and susceptible isolates was possible for levamisole; however, both the age of the larvae 
and of anthelmintic stock had a dramatic effect on the EC50 and subsequent resistance 
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ratios.   Macrocyclic lactones, regardless of analogue, species, or resistance status failed to 
achieve 100% inhibition of motility at all concentrations and time-points analyzed.  Dirofilaria 
immitis L3 and microfilariae exhibited this most profoundly; even when using a known susceptible 
strain, only 50% inhibition in 50 µM ivermectin was achieved after 24 hrs.  Our experiments 
provide direct visual evidence that larval motility is an effective indicator of anthelmintic 
effectiveness when using nicotinic agonist anthelmintics; however, the MLs consistently failed to 
fully inhibit motility, and for H. contortus and Cooperia spp., discrimination between resistant and 
susceptible isolates was poor. 

53 
Inhibition of motility of L3 is a poor indicator of avermectin/milbemycin resistance in 
gastrointestinal nematodes of livestock. 
Melissa Miller*, Bob Storey, Sue Howell, Ray Kaplan. The University of Georgia, Athens, GA 

Motility of third-stage larvae (L3) is a common phenotype used to evaluate anthelmintic compound 
activity. L3 are simple to obtain and maintain for extended periods, making them a preferred stage 
for laboratory testing. To further characterize motility of L3, we developed the Worminator, which 
quantifies motility of microscopic stages of parasitic nematodes. Using the Worminator, we 
compared the dose-response of several avermectin/milbemycin (AM) compounds (abamectin 
[ABA], doramectin [DOR], eprinomectin [EPR], ivermectin [IVM], and moxidectin [MOX]) using L3 
of recent field isolates of AM-susceptible (S) and AM-resistant (R) Cooperia spp.. We also 
evaluated dose response to EPR, IVM, and MOX in AM-S and AM-R Haemonchus contortus. 
Concentrations of compounds tested with the Worminator ranged from 0.156 to 40 μM. In H. 
contortus, resistance ratios (RR) were 1.28, 1.55, and 0.98 for EPR, IVM, and MOX, respectively. 
In Cooperia spp. RR were 1.00, 1.11, 1.28, 1.16, and 1.05 for ABA, DOR, EPR, IVM, MOX, 
respectively. There was no statistical difference between the EC50 of the S and R isolates for both 
species using any of the AM analogs, demonstrating the inability to differentiate AM S and R L3 
by evaluating inhibition of motility. Interestingly, EC50 were more than 1000x higher than tissue 
levels achieved following treatment in vivo, and even at the highest concentrations tested, 100% 
inhibition of motility was never achieved. To further evaluate the dose response to AMs on egg to 
L3 development, Larval Development Assays were conducted on the H. contortus isolates using 
concentrations of ivermectin aglycone ranging from 0.97 to 10,000 nM, and a RR of 12.7 was 
obtained. These data suggest that inhibition of motility is not an appropriate phenotype for 
differentiating AM S and R isolates in L3, and that additional research is needed to determine if 
more metabolically active life stages may be more appropriate.  

54 
The grass can be greener: successful implementation of sustainable integrated parasite 
management in zoological parks. 
Sue Howell*1, Bob Storey1, Deidre Fontenot2, Ray Kaplan1. 1University of Georgia, Athens, GA, 
2Disney's Animal Kingdom, Bay Lake, FL 

For years, parasite control in zoological parks was based on frequent anthelmintic treatments 
without the benefit of diagnostic surveillance. However, in recent years there has been a growing 
awareness of anthelmintic resistance (AR), and the need for new sustainable integrated 
approaches to parasite management (sIPM). We were interested in whether implementation of 
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sIPM in zoological parks has positively impacted the further development of AR. To address this 
question we did a retrospective study of DrenchRite® Larval Development Assay (LDA) data from 
104 samples from 12 zoos in 5 states, with most samples (71) from Disney’s® Animal Kingdom 
(DAK). Starting in the mid-2000’s DAK aggressively implemented sIPM, including strategic fecal 
removal from pastures, selective treatment based on FEC surveillance, use of copper oxide wire 
particles, biannual resistance testing using the DrenchRite® and isolation and DrenchRite® testing 
of all incoming artiodactyls. Parasite management at the other zoos varied, but most had 
implemented some form of sIPM as well. We compared the mean EC50 for benzimidazole, 
levamisole, and ivermectin prior to (2005-2007) and after (2009-2014) implementation of sIPM. 
Interestingly, at DAK there were significant decreases in EC50 for benzimidazole (p=<0.0001), 
levamisole (p=0.0442), and ivermectin (p=0.0081) indicating that levels of resistance to these 
drugs had declined. Comparisons of DAK with the other zoological parks, and the other parks 
alone for the two time periods showed no significant differences. These data suggest that 
implementation of sIPM at DAK not only prevented the worsening of AR, but in fact yielded 
decreased levels of resistance. Data from other parks suggest that AR levels stabilized, but are 
inconclusive due to few data being available and therefore low power to detect differences. Given 
the recent severe increases in AR on sheep/goat farms, these data provide evidence that sIPM 
is both effective and sustainable and should be implemented widely. 

55 
Brown dog tick resistance to permethrin and fipronil, two commonly applied acaricides. 
Phillip Kaufman*, Faith Oi, Amanda Eiden. University of Florida, Gainesville, FL 

The brown dog tick, Rhipicephalus sanguineus, is a 3-host tick that specializes on dogs.  This tick 
is capable of transmitting the pathogens that cause canine babesiosis, ehrlichiosis and Rocky 
Mountain spotted fever.  Additionally, this is the only North American tick that can complete its life 
cycle indoors, a situation that is regularly reported to our Extension program.  Following repeated 
reports of pest control product failures and uncontrolled indoor tick populations, we examined 
multiple tick populations from Florida and Texas for their sensitivity to permethrin and fipronil, two 
of the most commonly used canine-applied acaricides.  We utilized a larval packet test to 
characterize the acaricide resistance, as well as to evaluate metabolic resistance 
mechanisms.  All tested tick strains were resistant to permethrin and all were tolerant to 
fipronil.  Dog owner acaricide use history was not consistently related to resistance expression, 
wherein, some ticks were permethrin resistant without owners having used the acaricide or other 
pyrethroids.  Based on levels of resistance observed, dog owners are unlikely to control the brown 
dog tick with permethrin topical applications, however, fipronil should work if used according to 
label directions. 

56 
Helminthiasis of turkeys, chickens and feedlot cattle; a “no show”, under-detected, and / 
or unappreciated, but usually ineffectually remedied when present. 
Thomas Yazwinski*, C. Tucker, E. Wray, C. Weingartz, L. Jones. University of Arkansas, 
Fayetteville, AR 

Turkeys, chickens and feedlot cattle; hosts for parasitic helminths despite treatments, oversight, 
husbandry and housing which one might expect to preclude metazoan infections. Turkeys are 
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host to Ascaridia dissimilis, with multiple-stage infections reaching 1000-2000 parasites per bird. 
Piperazine has long been ineffective but is still commonly used. Benzimidazoles and levamisole 
are used as well, but non-efficacious action is currently commonplace. Commercial chickens 
commonly host Ascaridia galli, Heterakis gallinarum, Capillaria obsignata and Raillietina 
cesticillus. Species-specific burdens commonly run into the thousands (e.g. Capillaria and 
Heterakis), with substantial infections accepted as normal and drug efficacies rarely if ever 
evaluated.  As seen with the above food animals, feed yard cattle likewise carry helminth 
infections, but with a parasite “situation” even more “up in the air”. This past year, we were able 
to conduct coprology on 282 fecal samples obtained from representative cattle arriving at feed 
yards in Nebraska, Oklahoma, Kansas and Texas. Ninety-nine, 17 and 16 percent of the samples 
were strongyle, Moniezia and Nematodirus egg-type positive. The average strongyle EPG was 
362.8, with a range of 0 to 9000. Fifty-two percent of the strongyle EPG counts exceeded 100, 
with coproculture “having” Cooperia > Ostertagia > Haemonchus.  Obviously, sizable populations 
of worms show up at the feed yard encased in cattle. With the range of treatment options 
employed at receiving (generic, one product, combination, etc.), and given the degrees of drug 
resistance possessed by cattle nematodes, it is also just as obvious that sizable populations of 
worms also leave the feed yard encased in cattle. With turkeys, chickens and feed yard cattle, 
worms are out of sight and out of mind, but certainly not out of the animal. The authors extend 
their thanks to Merck, Elanco and Boehringer Ingelheim Vetmedica, respectively, for the turkey, 
chicken and cattle “submissions” used for this report. 

Wildlife  

57 
Trichinella spp. in Two Disjunct Populations of Puma concolor. 
Mason Reichard*1, Marc Criffield2, Jennifer Thomas1, Kenneth Logan3, Edoardo Pozio4. 
1Oklahoma State University, Stillwater, OK, 2Florida Fish and Wildlife Conservation 
Commission, Naples, FL, 3Colorado Division of Wildlife, Montrose, CO, 4Istituto Superiore di 
Sanita, Rome, Italy 

Trichinella spp. are zoonotic nematodes common in carnivores throughout the world. We 
determined the prevalence of Trichinella spp. infections in Florida panthers (Puma concolor coryi) 
and cougar (P. concolor couguar) from Colorado.  Tongue samples from 112 panther and 39 
cougar mortalities were collected at necropsy and examined by pepsin-HCl artificial digestion for 
infection with Trichinella spp. DNA was extracted from larvae and multiplex PCR using Trichinella 
species-specific primers was used to genotype the worms. Trichinella spp. larvae were detected 
in 24 of 112 (21.4%; 14.6%–30.3%) panthers and in 17 of 39 (43.6%; 28.7%–59.5%) cougars. 
From Florida, 16 panthers (14.3%) were infected with T. pseudospiralis, 1 (0.9%) was infected 
with T. spiralis, and 2 (1.8%) had mixed infections of T. pseudospiralis and T. spiralis. From 
Colorado, 5 (12.8%) cougars were infected with T. murrelli, 3 (7.7%) were infected with T. 
pseudospiralis, and 1 (2.6%) was infected with Trichinella genotype T6.Trichinella spp. larvae 
from 5 panthers and 8 cougars were not identified at the species level due to damaged DNA. Our 
results indicated that infection of Trichinella spp. is common throughout two different populations 
of Puma spp. in the U. S. This is the highest prevalence of T. pseudospiralis detected in animals 
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from North America up to now and only the third report from U.S. wildlife. The high prevalence of 
T. pseudospiralis in Florida panthers suggests these wild felids are key mammalian reservoirs of 
this parasite in southern Florida. Infection of Trichinella spp. in wild animals is usually subclinical 
and rarely causes disease.  However, understanding the epidemiology of Trichinella spp. in Puma 
spp. is important since Florida panthers are endangered and cougars harvested in Colorado are 
often consumed by humans. 

58 
Who’s driving? Transmission dynamics of an invasive liver fluke (Dicrocoelium 
dendriticum) among sympatric grazing hosts in Alberta, Canada. 
Melissa Beck*1, Cameron Goater1, Douglas Colwell2. 1University of Lethbridge, Lethbridge, AB, 
Canada, 2Agriculture and Agri-Food Canada, Lethbridge, AB, Canada 

The emergence of parasites and pathogens is a globally-recognized concern.  A key shortcoming 
of models that attempt to forecast the spread and impact of emerging parasites is that little data 
exists on the relative contribution of sympatric host species to the transmission of infective stages. 
This study focused on evaluating the transmission potential of an invasive generalist trematode, 
Dicrocoelium dendriticum, among sympatric ungulates in Cypress Hills Provincial Park, Alberta 
(CHP). 40-90% of all resident elk, mule deer, white-tailed deer, and beef cattle are now infected 
within CHP and mean fluke abundance varied by up to 3 orders of magnitude within each species 
of host. We combined estimates of host population size, prevalence of infection, mean fluke 
abundance, per capita fluke fecundity, and host residency time within CHP to estimate the relative 
annual contribution of each host species to contamination of pasture with D. dendriticum eggs. 
Parasite prevalence and abundance were consistently higher in immunologically naïve beef 
cattle, elk and deer (<2 years of age). However, as a numerically dominant feature on the 
landscape, representing ~73% of all hosts during the snow-free months, cattle contributed 
approximately 80% of the estimated 300 billion eggs that contaminate pasture each year. Further, 
with the absence of an effective immunological response despite chronic exposure, it is the large 
subpopulation of ~2000 adult cattle that enter the park each year that are disproportionately 
responsible for D. dendriticum transmission to intermediate hosts. These data emphasize the 
significance of host abundance and host community structure in understanding transmission 
dynamics. The identification of ‘superspreading’ subgroups of hosts has important implications 
for effective management of this and other emerging multi-host generalist parasites. 

59 
Biodiversity discovery: Characterization of a caribou lungworm, Varestrongylus 
eleguneniensis (Nematoda; Protostrongylidae) in a regime of environmental change. 
Guilherme G. Verocai*1, Eric P. Hoberg2, Susan J. Kutz1. 1University of Calgary, Calgary, AB, 
Canada, 2United States National Parasite Collection, USDA, Beltsville, MD 

Defining parasite diversity is essential for understanding evolutionary and ecological processes 
that shaped the biosphere, potential impacts on host health and conservation, and the effects of 
climate change on host-parasite assemblages. In 2007, a novel protostrongylid species was found 
infecting caribou, muskoxen and moose at high latitudes across North America. The species could 
not be described because adult specimens were not available. In 2010-2011 adult specimens 
were retrieved from the lungs of caribou from Alberta and muskoxen from Quebec, Canada. 
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Varestrongylus eleguneniensis was described based on comparative morphology and integrated 
classical and molecular approaches. Following the species description, there was a need to better 
define its already vast geographic distribution. To do this, we acquired fecal samples of caribou 
(n=1,525), and sympatric populations of muskoxen (n=144) and moose (n=264). Dorsal-spined 
protostrongylid larvae (DSL) were extracted by Baermann, and genetically identified based on 
nuclear or mitochondrial markers. Overall, 364 (24.5%) caribou, 117 (73.6%) muskoxen and 9 
(3.7%) moose samples were DSL-positive. A total of 74 DSL from 44 caribou fecal samples from 
30 populations were identified as V. eleguneniensis, whereas 238 DSL from 94 caribou samples 
from 37 populations were identified as the muscleworm Parelaphostrongylus andersoni. Our 
results demonstrate that V. eleguneniensis is widely distributed across caribou range across 
boreal, subarctic and Arctic North America, and is common in sympatric muskox populations. We 
discuss our findings in light of the knowledge on historical and current hosts’ biogeography. The 
biogeography of V. eleguneniensis is result of a historically deep association with caribou, 
independent events of colonization of muskoxen, sporadic infection of moose, and ongoing 
climatic and anthropogenic perturbations. The fine-scale delineation of the distribution of the 
caribou lungworm serves as a baseline for future studies monitoring its shifting range and for 
predicting future scenarios under accelerating climatic and landscape perturbations. 

60 
Genetic approaches to study life-cycle, host utilization and potential source of invasion, 
of emerging liver fluke, Dicrocoelium dendriticum, in wildlife and cattle in Cypress Hills, 
Alberta. 
Bradley van Paridon*1, Douglas Colwell2, Cameron Goater1, John Gilleard3. 1University of 
Lethbridge, Lethbridge, AB, Canada, 2Agriculture and Agri-Food Canada, Lethbridge, AB, 
Canada, 3University of Calgary, Calgary, AB, Canada 

The Cypress Hills Provincial Park (CHP) represents an interesting “island” type ecosystem by 
virtue of being a raised post-glacial plateau in south eastern Alberta, Canada. The lancet liver 
fluke, Dicrocoelium dendriticum, emerged in CHP in the 1990’s although it appears to be absent 
from the rest of the province. Results from annual host surveys show that this parasite is now 
highly endemic in the region with 60-90% of sympatric elk, white-tailed deer, mule deer and beef 
cattle being infected and with individual hosts often harbouring > 1000 worms. This provides an 
interesting system in which to study the population biology of a recent parasite invasion into well 
defined ecosystem. We first investigated the host utilisation of this parasite in CHP using a 
species-specific PCR and have identified at least 3 species of Formicid ant as second 
intermediate host and a species of terrestrial snail (Oreohelix sp.) as first host. We also developed 
a number of different genetic marker systems to investigate the parasite population genetic 
structure. Amplified Fragment Length Polymorphism (AFLP) analysis, using 500 AFLP markers, 
revealed a low amount of overall genetic variation such that it did not provide sufficient resolution 
to be informative. We subsequently developed a panel of nine polymorphic microsatellite markers 
and also used the mtDNA CO1 marker to provide greater genetic resolution. There is no 
detectable genetic differentiation of flukes between the two different definitive hosts in the park, 
cattle and elk, suggesting that the parasites are freely transmitted between them. To investigate 
the potential source of this invasion we are obtaining samples from as many sites in N. America 
and Europe as possible. Initial results with the mtDNA CO1sequences and microsatellite markers 
suggest there have been multiple independent introductions of flukes into Canada from western 
Europe.  Further details of this work will be presented. 
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61 
Worms of the Wild Whoopers: Characterization of helminths in endangered whooping 
cranes (Grus americana) and sympatric sandhill cranes (Grus canadensis). 
Miranda Bertram*1, Gabriel Hamer1, Karen Snowden1, Barry Hartup2, Raquel Rech1, Martha 
Hensel1, Sarah Hamer1. 1Texas A&M University, College Station, TX, 2International Crane 
Foundation, Baraboo, WI 

Despite habitat acquisition and reintroduction efforts, whooping cranes (Grus americana) remain 
critically endangered with approximately 308 wild birds remaining in a single natural migratory 
population. We hypothesize disease may be limiting population growth, and initiated a research 
program to understand how parasitic infections can regulate crane populations. Using a non-
invasive sampling approach, we combined classical parasitological and molecular methods to 
assess the prevalence of helminth eggs in fecal samples from whooping cranes during two winters 
(2012 and 2013) at the Aransas National Wildlife Refuge in Texas. We also employed a surrogate 
species approach through analysis of hunter-harvested, sympatric sandhill cranes (Grus 
canadensis) to allow recovery of adult worms to aid in egg identification. On fecal flotation, 
nematode eggs or larvae were detected in 38% (n=339) and 11% (n=65) of whooping and sandhill 
crane samples, respectively. On fecal sedimentation, trematode eggs were detected in 11% 
(n=63) and 33% (n=12) of samples, respectively. The 18S rRNA sequences of nematodes were 
dominated by soil-dwelling species and probably reflect environmental contamination of the 
voided fecal samples. Trematode-specific PCR and DNA sequencing revealed the most common 
genus was Tanasia, a urinary tract-inhabiting fluke of birds with unknown health consequences. 
On necropsy and histology of all major organs in 108 sandhill cranes, 44% of birds harbored 
trematodes, predominantly in the trachea. Voucher specimens were identified as Orchipedum 
jollei. Trematode eggs were noted in the lung of two birds on histology. Cestodes were noted in 
eight birds, and acanthocephalans were found in the small intestine of two birds.  Tetrameres sp. 
was noted in the proventriculus of 13 birds at necropsy and in two additional birds on histology. 
This study provides new information about the parasite communities of cranes and provides a 
baseline to explore the impact of helminth infections on the health of North American cranes. 

62 
Species diversity of ixodid ticks associated with wild turkey, feral swine, and coyote in 
Florida. 
Jeffrey C. Hertz*, Katherine A. Sayler, Michael J. Dark, Phillip E. Kaufman. University of Florida, 
Gainesville, FL 

Ixodid ticks are obligate, hematophagous ectoparasites that feed on a wide variety of host 
animals, including humans. In the United States, ticks are the most important arthropod vectors 
of disease-causing pathogens, and are responsible for thousands of cases of human and animal 
diseases annually. Of particular concern is the rapid increase of human disease reports 
associated with Ehrlichia and Rickettsia bacteria over the past decade. These pathogens are 
maintained in complex zoonotic cycles, and little is known regarding these cycles in Florida. A 
survey was conducted from spring 2014 through spring 2015 on wild turkey, feral swine, and 
coyote in Florida to determine tick species diversity and pathogen prevalence associated with 
each host. Collection kits were distributed to collaborators with instructions to obtain blood and 
tick samples from animals post-mortem. Published keys were used to identify the ticks, and 
location data and tick location sites on hosts were recorded. Blood samples will be tested for 
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Ehrlichia chaffeensis, E. ewingii, and pathogenic Rickettsia DNA using a multiplex, quantitative 
PCR and screened for reactive antibodies using an indirect immunofluorescence assay. 
Implications for this research will be discussed. 

Cattle  

63 
Evaluation of eprinomectin (LongRange®) for long-term control of gastrointestinal 
nematode infection in nursing calves during summer grazing. 
James Miller*, Lyndsea Seibert, Matthew Welborn, Vicky Kelly, Kristen Young, Javier Garza, 
Glen Gentry, Christine Navarre, Jeffery Gurie. Louisiana State University, Baton Rouge, LA 

Gastrointestinal nematode (GIN) infection is a serious constraint to cattle production. Control of 
GIN has relied on the use of broad-spectrum anthelmintics to primarily eliminate the resident 
nematode burden in the short term. Longer term control is now available with an extended-release 
injectable formulation of epinomectin (LongRange®) that provides activity for up to 150 days. The 
objective of this study was to evaluate the efficacy of LongRange®, compared to the short acting 
anthelmintic fenbendazole (Safeguard®), for controlling GIN infection in nursing calves during a 
summer grazing season. One hundred and twenty cow/calf pairs were randomly allocated to 4 
treatment groups (n=30 each). Calves in 2 groups were treated with LongRange® and calves in 
the other 2 groups were treated with Safeguard®. Groups were rotated among 10 pastures as 
forage growth dictated. Fecal samples were collected on day 0 and 14 to evaluate initial efficacy, 
and on day 28, 56, 84, and 112 to monitor reinfection. Fecal samples were processed to determine 
fecal egg count (FEC). Feces were cultured to determine GIN population distribution. Calves were 
weighed at 28 day intervals. Both LongRange® and Safeguard® effectively reduced infection 
through day 28 and subsequently Safeguard® treated calf FEC increased and LongRange® 
treated calf FEC remained low. The predominant nematode was Cooperia followed by Ostertagia, 
Haemonchus and Trichostrongylus. There was no difference in weight gain between treatments. 
Under the conditions of this study, LongRange® effectively controlled GIN infection in nursing 
calves through a 112 day grazing season, but there was no production advantage compared to 
Safeguard®.  

64 
Comparative Performance of Grazing Cattle in Idaho Treated with Dectomax® Injectable 
Solution + Valbazen® Suspension or LongRange® Extended Release Injection. 
Jenifer D. Edmonds*1, Matthew D. Edmunds2, Adriano F. Vatta3, Alan A. Marchiondo3, H. Bindu 
Vanimisetti3. 1Johnson Research, Parma, ID, 2Johnson Research, LLC, Parma, ID, 3Zoetis, Inc, 
Kalamazoo, MI 

The weight gains and parasite burdens of mixed breed beef cattle naturally infected with 
gastrointestinal nematodes were compared over a 118-day grazing period.  Cattle from California 
were grazed on Idaho pastures from May to September, 2013.   Cattle treated with Dectomax® 
Injectable Solution (T02), Dectomax® Injectable Solution + Valbazen® Suspension (T03), or 
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LongRange® Extended Release Injection (T04) were compared to saline-treated controls 
(T01).  Blocking was based on body weight and field location with individual pasture strips as the 
experimental unit; fecal egg counts (FECs) were stratified within blocks.  Animals were individually 
weighed monthly and sampled for FEC and coproculture on D0,14,31/32,61,88, and 117.  At the 
end of the study, one animal from each pasture strip was selected for necropsy and nematode 
quantification based on mean strip FEC.  Mean geometric FECs on D0 for T01, T02, T03, and 
T04 were 36.0 eggs per gram (epg), 46.5 epg, 42.8 epg, and 24.7 epg, respectively, and on D14 
were 16.8 epg, 8.9 epg, 0.2 epg, and 4.8 epg, respectively.  Haemonchus spp. and Cooperia spp. 
were the predominant nematode genera identified in the coprocultures.  Mean worm counts for 
T01, T02, T03, and T04 were, respectively, as follows: H. placei adults – 138, 700, 113, and 33; 
Ostertagia ostertagi adults – 7483, 5616, 6802, and 124; O. ostertagi late stage L4 – 2051, 1064, 
1384, and 103; C. punctata adults – 419, 58, 44, and 51.  On D118, both T03 and T04 had 
significantly greater ADG compared to T01 (0.27 and 0.34 lbs/day difference, respectively; 
P<0.01) and did not differ significantly from each other (T04 vs T03 = 0.07 lbs/day difference; 
P=0.3797).  In this study, and under the study conditions of low to moderate parasite challenge, 
there was not a difference between T03 and T04 in the ability to control the clinical effects of 
parasitism.  

65 
Evaluation of entering cattle fecal egg counts and weights as indicators of response to 
deworming in a backgrounding operation. 
Anne Zajac*1, Aaron Lucas2, Jeremy Wojdak3, John Currin1. 1Virginia Tech, Blacksburg, VA, 
2Luray Veterinary Clinic, Luray, VA, 3Radford University, Radford, VA 

Increasing levels of anthelmintic resistance in grazing animals have resulted in development of 
strategies to reduce exposure of parasite populations to anthelmintics, including the use of 
targeted selective deworming that concentrates anthelmintic use in the most heavily infected 
animals without substantially sacrificing economic productivity of the entire herd. This approach 
has been most successful with small ruminants.  Devising a similar predictive system for selective 
deworming of beef cattle is more difficult.  This study evaluated possible predictors of the benefit 
of deworming steers at the time of entry into a backgrounding period.  Three hundred and thirty 
four fall born weaned steers from eight farms that are part of the Virginia Department of 
Corrections farm system were entered into a backgrounding operation at the end of June for 
approximately six weeks.  They were weighed at the beginning and end of the study.  Fecal 
samples were collected in June and August from all animals.  At the time of entry into the 
backgrounding facility, 113 steers were treated with fenbendazole, 101 with doramectin and 120 
were untreated controls.  An additional fecal sample was collected from a subset of treated 
animals two weeks after deworming to confirm that treatment was effective.  Data were analysed 
with linear mixed models accounting for farm variation as a random effect.  Mean weight at the 
end of the study was significantly greater in treated than untreated cattle.  Fecal egg count at the 
time of entry into backgrounding was weakly related to weight gain while starting weight was not 
related to final weight.  The greatest variability was associated with farm of origin, which 
overwhelmed the impact of other factors.  In situations such as this, where cattle are amassed 
from a variety of sources and mingled, application of targeted selective deworming programs may 
not be feasible. 
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66 
Performance of Beef-Cattle as influenced by controlled and uncontrolled populations of 
horn flies (Diptera: Muscidae). 
Brandon Smythe*. New Mexico State University, Las Cruces, NM 

The economic impact of horn flies (Diptera: Muscidae) on cattle have been well 
documented.  However, the behavioral and physiological mechanisms driving these responses 
have not yet been properly partitioned to fully explain such drastic decreases in animal 
performance.  Indications of infestations through horn fly induced behavioral responses exhibited 
by animals are often limited to easily observable expressions such as head tosses, skin twitches, 
and tail flicking.  Alternatively, long-term behavioral responses to horn fly infestations such as 
grazing patterns and resource utilization in a natural field environment have received far less 
attention.  This study was conducted to assess the long-term behavioral responses and growth 
performances of cattle infested with naturally-occurring seasonal populations of horn flies in New 
Mexico.  Forty Angus x Hereford cow-calf pairs were randomly assigned to either an untreated 
control herd or an insecticide treated herd.  Data used for evaluating behavioral responses were 
acquired from global positioning system units fitted to the animal as a collar.  Weekly horn fly 
counts were made on both animal herds throughout the duration of the study.  Initial and final 
body weights of cows along with calf weaning weights were collected.   Despite notable 
observations, no differences were detected between treatment groups in initial, final, or total 
weight gain (P > 0.05) of cattle.  However, weaning weights of calves from the insecticide treated 
herd were greater (P = 0.0054) when compared to calves from the untreated herd.   Results for 
the first year of this multi-year project suggest minimal behavioral responses observed in cattle 
despite an advantage in weaning weight for the calves of insecticide-treated cows. 

67 
What can the environmental tolerances of immature Culicoides midges tell us about their 
range and overwintering strategies? 
Emily McDermott*, Natalie Wong, Bradley Mullens. University of California, Riverside, Riverside, 
CA 

The environmental tolerances of immature stages of the North American bluetongue virus (BTV) 
vector, Culicoides sonorensis are relatively unknown, but important for our understanding of 
vector range and overwintering. We examined C. sonorensis egg desiccation tolerance by 
exposing eggs to 75% RH for varying time points, and calculating their percent water loss and 
survival. Although previously believed to be completely susceptible to even moderate desiccation, 
we found that most eggs tolerate water losses of 30%, and some even survive losses of over 50% 
of their initial water weight. Additionally, we recorded the oviposition distance from water line in 
both the lab and field, and found that C. sonorensis is more likely to oviposit several cm back from 
water. These are likely adaptations to life in temporary, polluted, water sources. 
 
We also looked at cold tolerance of larvae and pupae. We determined the supercooling point 
(SCP) and lower lethal temperature (LLT) of immatures held at 27°C or 4°C. Larvae or pupae 
were attached to a thermocouple and held at decreasing temperatures until the release of the 
latent heat of fusion (freezing) was recorded as the SCP. Although it has been generally assumed 
that the larva is the primary overwintering stage for Culicoides, we found that the SCP of pupae 
was significantly lower than that of larvae (-17.9°C vs. -15.8°C), indicating that larvae may actually 
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be less cold tolerant than pupae. Larvae exposed to 4°C had higher SCPs than larvae held at 
27°C (-12.0°C vs. -15.8°C). We determined LLT by exposing immatures to a range of low 
temperatures and recording survival after return to ambient conditions. LLTs were higher than 
SCPs, and mortality increased with longer cold exposures. 
 
The implications for C. sonorensis and BTV range expansion, and the possibility of different 
overwintering strategies in geographically distinct populations will be discussed. 

68 
Application of 'nemabiome' sequencing to study GI nematode populations of bison and 
cattle in North America. 
Russell Avramenko*1, Elizabeth Redman1, Roy Lewis2, Thomas Yazwinski3, John Gilleard1. 
1University of Calgary, Calgary, AB, Canada, 2Merck Animal Health, Westlock, AB, Canada, 
3University of Arkansas, Fayetteville, AR 

Parasitic nematodes are responsible for massive economic losses in livestock industries due to 
treatment costs and lost production. It is estimated to cost the US cattle industry alone $2 
billion/year. Nematodes often occur as mixed species infections, which vary in pathogenicity and 
drug sensitivity. Fecal Egg Counts (FEC) are routinely used to assess parasite burdens, however, 
larval morphology must be laboriously inspected to determine species. Drug resistance detection 
involves FECs pre- and post-treatment and determining decreases in egg counts. This is not very 
sensitive and fails to yield any information of species present either before or after treatment. 
Molecular markers are potentially faster, more sensitive and more accurate than traditional 
methods. However, molecular approaches to date such as qPCR are semi-quantitative, can only 
detect pre-defined species, and have repeatability and scalability problems. We have developed 
an Illumina deep sequencing assay, akin to ‘microbiome’ sequencing, in which the rDNA ITS-2 
region is simultaneously sequenced from thousands of nematodes per sample, across multiple 
samples at once. This assay provides digital data, allowing accurate assessment of relative 
species quantities per sample. The protocol, from sample preparation to data analysis, is 
established and the detection threshold and quantitative accuracy have been verified using mock 
larval pools from significant cattle and bison nematodes. There is a strong correlation between 
data obtained from the assay and traditional morphological data. This assay provides a powerful 
tool to conduct epidemiological and surveillance studies and improve drug efficacy assessments 
in parasitic nematode populations. We have applied the assay to investigate parasite species 
prevalence in Canadian and US cattle and bison. We will present data showing regional 
differences in the distribution of nematode species in both Canada and the US. We also present 
the application of the assay to investigate parasite species surviving drug treatments in cattle. 
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Ectoparasites and Animal Models  

69 
Zebrafish as a model for Toxoplasma gondii. 
Michael Kent*1, Justin Sanders1, Ying Zhou2, Hong Moulton1, Zoe Moulton3, Rima McLeod2, 
Jitender (JP) Dubey4, Louis Weiss5. 1Oregon State University, Corvallis, OR, 2University of 
Chicago, Chicago, IL, 3Crescent Valley High School, Corvallis, OR, 4US Department of 
Agriculture, Beltsville, MD, 5Albert Einstein College of Medicine, Bronx, NY 

The cosmopolitan protozoan parasite, Toxoplasma gondii, is a common parasite of humans, in 
numerous mammalian and birds. Currently, T. gondii in vivo research is performed using murine 
models, which are limited by cost and the inability to perform high throughput assays. The 
zebrafish, Danio rerio, would be a good model for high throughput screening of potential 
treatments, but previous studies have not shown the parasite to establish infections in fishes. 
Zebrafish research laboratories generally conduct studies with fish held at about 28°C. However, 
in its natural habitat, zebrafish can thrive at 37°C and higher. We adapted zebrafish to 37°C and 
injected them intraperitoneally with cysts of two strains of T. gondii (ME-49 and VEG) collected 
from mouse brains at a concentration of 10 cysts/ fish, and observed them for 7 days post 
injection.  Moribund fish were examined by histology for the presence of T. gondii development. 
Intracellular parasites were observed in fish at 5, 6, and 7 days post injection. The pattern of 
infection observed was similar to that found in mammalian infection, with parasites developing in 
the somatic muscle, heart, liver, kidney, and brain. Immunohistochemistry with a T. gondii-specific 
polyclonal antibody on corresponding slides revealed extensive infections, with parasites in the 
gill and eye. We repeated the experiment and observed structures consistent with bradyzoite 
cysts at 2 wk post-infection. Next we injected Casper (translucent) zebrafish with RH-YFP labeled 
tachyzoites from cell culture.  This allowed us to non-lethally visualize and track parasites infecting 
a wide variety of organs, including the eye and brain. 

70 
Adapting ectoparasite control to welfare-driven changes in poultry production systems. 
Amy Murillo*, Bradley Mullens. University of California Riverside, Riverside, CA 

Legislation in California has altered the use of battery cages for layers, compelling poultry 
producers to consider furnished cage or cage-free production systems. This presents a major 
challenge for ectoparasite control which is typically achieved via high-pressure pesticide sprays. 
This study explores an alternative control method for ectoparasites in cage-free production 
systems.  We tested dustboxes with diatomaceous earth for the management of the most 
damaging ectoparasite of poultry in the U.S., the northern fowl mite (Ornithonyssus 
sylviarum).The northern fowl mite limits egg production, causes irritation to hens, and can result 
in significant blood loss. The purpose of this study was to test if allowing hens access to dustboxes 
prior to mite exposure kept mites below economically damaging levels. Additionally, we removed 
dustboxes at different time points to see if low level mite exposure stimulated protective immunity 
development by hens.  
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Four cage-free houses each containing Isa Brown hens (18/house; n=72) were given access to 
plastic dustboxes containing sand and diatomaceous earth (DE). DE is an environmentally-
friendly, organic approved insecticide that causes mite desiccation. After 1 week of dustbox 
availability, 20-30 adult mites were introduced multiple times to each individual hen. Mite levels 
and relative dustbox use were monitored for individuals weekly. At week 8, dustboxes were 
removed from two of the four houses to see if mite numbers would remain low (suggestive of host 
immunity). At week 12, the dustboxes were removed from the remaining two houses. The study 
concluded at week 16.  
 
Dustbathing is a complex innate behavior with tremendous variation within and among birds. On 
average over half of birds dustbathed weekly when dustboxes were available. However, 
preliminary results from trial 1 show flock mite levels remained below suggested economic injury 
thresholds (ca. 100 mites/bird) when DE-filled dustboxes were present. Mite suppression was not 
sustained after boxes were removed.  

71 
Controlling equine lice with essential oils. 
Lauren Ellse*1, Bryony Sands1, Faith Burden2, Richard Wall1. 1University of Bristol, Bristol, 
United Kingdom, 2The Donkey Sanctuary, Sidmouth, United Kingdom 

There is a growing body of evidence indicating the potential value of essential oils as control 
agents against a range of arthropod ectoparasites. The management of ectoparasitic lice is often 
complicated by growing levels of tolerance to conventional insecticides and by restrictions on the 
use of these neurotoxic compounds due to their environmental impact and potential health effects. 
Here we discuss the results of a field trial in which essential oils were incorporated into a grooming 
programme for populations of donkeys with natural infestations of the chewing louse Bovicola 
ocellatus, in the UK and Ireland. Emulsions of 5% (v/v) tea tree or lavender oil or an excipient only 
control, were groomed into the coats of winter-housed donkeys (n= 198) on two occasions, two 
weeks apart. Louse counts were conducted before each application and two weeks later. After 
two applications, the groups groomed with lavender or tea tree oil emulsions showed a significant 
reduction in louse intensity, with a mean decline in louse abundance of 78% (95% CI 76-80%). 
Louse numbers in the groups groomed with excipient only, either did not change or increased 
significantly. These results demonstrate that the inclusion of essential oil based emulsions into 
grooming regimes can be used to manage equine louse populations.  

72 
Managing stable fly development from rotting vegetable crop residues in Western 
Australia. 
David Cook*1, Ian McPharlin2. 1Centre for Forensic Science, University of Western Australia, 
Perth, Australia, 2Department of Agriculture and Food Western Australia, Perth, Australia 

Stable flies continue to have a major and negative impact on livestock owners, rural residents and 
tourists alike along the Swan Coastal Plain around Perth Western Australia primarily due to the 
continual expansion of vegetable production into traditional livestock areas.  The enormous 
amount of vegetable matter left to rot after harvest presents an ideal substrate for stable fly 
development on the hot, sandy soils that are overhead irrigated several times daily.  The need for 
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organic matter replenishment on these soils has meant working with ways and means of retaining 
the material as it breaks down with minimal stable fly development and the judicious use of 
insecticides.  This talk will briefly overview minimising stable fly development from rotting 
vegetable crop residues using a range of physical, cultural, chemical and biological control 
options.  Physical options include high speed mulching of vegetable crop residues and total 
removal of overhead irrigation straight after harvest; the layer of mulched residues reduces soil 
wind erosion and the need for continual mechanical working of the soil to breakdown the 
vegetable residue.  Cultural options include using organic matter bioaccelerants to speed up the 
breakdown of vegetable matter and encourage the growth of Dikarya funigi (of which many 
species are entomopathogens) as part of the decomposition community.   Field applications of 
either lime/lime sand as well as calcium cyanamide (nitrogenous fertiliser with liming affect) can 
significantly reduce stable fly development.  Future work is focusing on i) specific 
entomopathogenic fungi against stable fly, which spends two-thirds of its life cycle in the soil; ii) 
new machinery that can bury the heavier vegetable matter left after harvest using retrograde 
rotavation, whilst preparing the bed for planting all in one operation; and iii) the recent discovery 
of a staphylinid beetle found predating on stable fly eggs in rotting celery crop residues 

73 
The III ParSCo (Parasitology Summer Course): a FantasTick parasitological experience in 
Southern Italy. 
Guilherme G. Verocai*1, Ana Margarida Alho2, Larissa de C. Demoner3, Emanuele Brianti4, 
Riccardo P. Lia5, Filipe Dantas-Torres6, Domenico Otranto5. 1University of Calgary, Calgary, AB, 
Canada, 2Technical University of Lisbon, Lisbon, Portugal, 3Universidade Estadual Julio de 
Mesquita Filho, Botucatu, Brazil, 4Università degli Studi di Messina, Messina, Italy, 5Università 
degli Studi di Bari, Valenzano, Italy, 6Centro de Pesquisas Aggeu Magalhães (Fiocruz-PE), 
Recife, Brazil 

The Parasitology Summer Course (ParSCo) is an intensive weeklong course on advanced 
Veterinary Parasitology organized by the Parasitology of the Department of Veterinary Medicine, 
University of Bari (Italy), with the support of the European Veterinary Parasitology College and 
the journal Parasites & Vectors. This course traditionally takes place in Basilicata, Southern Italy, 
in the heart of the Mediterranean. This region is fairly suitable for an optimal development of 
arthropods and thus for the life cycles of many parasites causing arthropod-borne diseases. In 
the third edition (2014), oral lectures (36%) covered various aspects of both vectors (e.g., ticks, 
phlebotomine sand flies, Phortica variegata) and transmitted pathogens (e.g., various 
hemoparasites, Leishmania infantum, Cercopithifilaria, Thelazia callipaeda, Onchocerca lupi) and 
lungworms of carnivores (Troglostrongylus spp., Aelurostrongylus abstrusus, and Eucoleus 
aerophilus). The remaining 64% of the course was devoted to practical activities conducted within 
and around the Parco Regionale di Gallipoli Cognato. These activities included: the collection of 
the above cited arthropods (tick flagging and dragging, light traps and sticky traps), necropsy of 
wild felids and canids for lungworm collections, taxonomic identification of collected parasites and 
diagnostic techniques, and a visit to a traditional local farm. The III ParSco counted with a diverse 
group of 13 attendees, of 9 nationalities, with institutional links with academia or industry in 11 
countries in Europe, South and North America, Oceania and the Middle East. Here, an overview 
of the activities experienced during this dynamic course is presented along with a discussion on 
the importance of conducting such practical programs for training in our discipline and for creating 
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research-networks based on a strict cohabitation among scientists and on collaborative field and 
laboratory work. 
 
Acknowledgments: ParSCo is sponsored by Merial and Bayer HealthCare- Animal Health, with 
participation of SOIPA (Società Italiana di Parassitologia) and of the journal Parasites & Vectors.  

74 
Monthly variations of Rhinoestrus spp. (Diptera: Oestridae) larvae infesting donkeys in 
Egypt with morphological and molecular identification of third stage larvae. 
Mosaad Hilali*, Olfat Mahdy, Marwa Attia. Parasitology Department, Faculty of Veterinary 
Medicine, Cairo University, Giza, Egypt 

   Rhinoestrus (R) spp. larvae infest the nasal cavities, sinuses and pharynx of equines worldwide. 
This investigation aimed at studying its prevalence and monthly intensity among donkeys 
slaughtered at Giza zoo abattoir (Giza, Egypt). A total of 144 donkeys were examined at 
postmortem through two visits per month from January 2010 to December 2010. All donkeys were 
infested with one or more larval stages during all months of the examination period (100%).The 
1st  and 2nd  stage larvae (L1 and L2) were mostly observed in the turbinate bones and seldom in 
nasal passages while the 3rd  stage larvae (L3) were observed mostly in ethmoid, lamina cirbirosa 
and rarely in nasal passages and pharynx. The highest monthly intensity of infestation with the 
total number of larval stages was recorded in January and August while the lowest occurred in 
September. L1 was observed during all months with two peaks in January and June. L2 occurred 
from February to April, July and August. L3 was present from March to May, August and 
September. The ranked size of infestation with the total number of the 3 larval stages of 
Rhinoestrus spp. showed that, a total of 107 donkeys had 1-10 larvae while 34 had 11- 30 larvae 
and 3 harbored 31-50 larvae.The morphology and molecular characterization of the third stage 
larvae of Rhinoestrus spp. were investigated. Morphologically, two morphotypes (1 and 2) of 
Rhinoestrus spp. (R. usbekistanicus like and the other R. purpureus like) were reported. Whereas 
molecular sequencing of mitochondrial cytochrome-oxidase subunit I showed 99% homology with 
those of R. usbekistanicus.In  conclusion, Rhinoestrus spp. present in Egypt is mainly R. 
usbekistanicus, which includes two morphotypes, R. usbekistanicus like and R. purpureus like. 

Cattle Ectoparasiticide Resistance and History 

75 
Responses of Haematobia irritans to repellents applied to host cattle. 
Bradley Mullens*1, Wes Watson2, Alec Gerry1, Diane Soto1, Broc Sandelin3. 1University of 
California, Riverside, CA, 2North Carolina State University, Raleigh, NC, 3Cal Poly Pomona, 
Pomona, CA 

Herds of beef cattle were housed in specific pastures, and their horn fly numbers were recorded 
during 3 summers in southern California and in eastern North Carolina. Each herd over time was 
sequentially untreated for at least 2 weeks, treated twice per week with one of two designated 
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repellents (geraniol or a mixture of straight-chain fatty acids) for at least two weeks, and then 
untreated for at least two weeks. Control herds were totally untreated. Horn flies were counted 
visually on cattle twice weekly. Cattle fly defensive behaviors also were monitored to assist in 
evaluating irritation. Adult flies were collected and evaluated in several ways. First, heads were 
removed and processed for pterin, which reflects age. This showed us if average fly age (or 
survival) was impacted by the treatments. Second, designated flies were tested using a 
biochemical test to quantify hemoglobin (a measure of blood meal size). This showed us if flies 
were feeding normally. Third, females were dissected, crushing spermathecae to assess mating 
condition (virgin or mated) and examining fecundity (number of active follicles and stage of 
development per fly). In aggregate the data provide a uniquely intensive examination of horn fly 
population biology and how those populations respond to repellents which may or may not kill 
them. The repellents distinctly reduced horn fly numbers on cattle for 1-3 days post-treatment, 
but the level of  effectiveness varied with different trials and locations. Flies hit directly with the 
fatty acids were killed, while flies hit by geraniol recovered. Consecutive treatments suppressed 
fly numbers over time. In California embedded controls in a larger group of treated cattle allowed 
an examination of fly movement following spraying.  

76 
Acetylcholinesterase mutations and organophosphate resistance in sand flies and 
mosquitoes. 
Kevin Temeyer*1, Fan Tong2, Jeffrey Bloomquist2, Qiao-hong Chen3, Paul Carlier3, Maxim 
Totrov4, Andrew Li5, Adalberto Perez de Leon1. 1Knipling-Bushland U.S. Livestock Insects 
Research Laboratory, Kerrville, TX, 2Emerging Pathogens Institute, Gainesville, FL, 3Virginia 
Tech, Blacksburg, VA, 4Molsoft LLC, La Jolla, CA, 5Invasive Insect Biocontrol and Behavior Lab, 
Beltsville, MD 

Phlebotomus papatasi vectors cutaneous leishmaniasis in the Middle East and impacted U.S. 
military operations in Iraq and Afghanistan. Lutzomyia longipalpis also vectors leishmaniasis in 
Central and South America. Sand fly control relies on area-wide pesticide treatment, repellents, 
and pesticide-treated bed nets. Reports of sand fly pesticide resistance exist, but few studies 
actually demonstrate resistance. A study from Sudan, Africa, reported high resistance to 
organophosphate (OP) pesticide in bioassays, but mechanistic information was lacking. We 
expressed the cDNA encoding acetylcholinesterase 1 of P. papatasi  (rPpAChE1) which had very 
high amino acid sequence identity to acetylcholinesterase 1 of Lutzomyia longipalpis, Anopheles 
gambiae, Aedes aegypti, Culex quinquefaciatus, and other mosquito vectors of human 
pathogens. Biochemical characterization of the wild type (susceptible) rPpAChE1 and rPpAChE1 
incorporating mutations known to produce OP-resistant acetylcholinesterase in mosquitoes 
(G119S, F290V, and F331W) resulted in production of rPpAChE1 with reduced inhibition by 
organophosphate. Novel synthetic carbamates were identified with improved inhibition properties 
for one or more enzyme constructs, including improved mammalian safety profile or inhibition of 
OP-resistant forms of the enzyme. Molecular docking inhibitor models successfully mimicked 
biochemical inhibition. We developed DNA-based assays to survey P. papatasi flies for the 
presence of the G119S mutation or the codon (GGC) producing the G119S mutation by a single 
nucleotide transversion. These assays demonstrated presence of the GGC codon, but not the 
G119S mutation, in laboratory colony flies, and wild sand flies collected from Marigat in Kenya, 
Africa, strongly suggesting that wild sand fly populations may rapidly develop OP-resistance 
under selection pressure, such as the malaria control program. West African Anopheles 
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mosquitoes exhibit G119S-based resistance to OP pesticides. Identification of novel synthetic 
carbamates that effectively inhibit recombinant PpAChE1(G119S) constructs, suggests they may 
prevent or remediate G119S-based pesticide resistance. 
 
USDA is an equal opportunity provider and employer.  

77 
In vitro membrane feeding of the lone star tick (Amblyomma americanum) and its use in 
evaluation of acaricidal compounds. 
Andrew Li*1, Hao Meng2, Kathleen Palma3. 1USDA, ARS, Invasive Insect Biocontrol and 
Behavioral Laboratory, Beltsville, MD, 2Hebei Normal University, Shijiazhuang, China, 
3Piedmont Pharmaceuticals, LLC, Greensboro, NC 

The lone star tick, Amblyomma americanum, is one of important Ixodid tick species that are known 
ectoparasites and disease vectors affecting animal and human health in the United States. 
Various chemical acaricides have been used to control ticks on livestock and pets, including cattle 
and dogs. Acaricide resistance has been reported in several tick species, representing a major 
problem for tick control.  New pesticides or repellents with novel mode of action would help control 
resistant ticks and protect humans from tick bite. Evaluation of acaricides, repellents or other 
behavior-modifying compounds against ticks often requires laboratory testing on animals.  An in 
vitro assay that allows testing of new pharmaceutical drugs / acaricides without using live animals 
would offer advantages in terms of animal care and costs associated with animal use.  In this 
study, a silicone-based tick membrane feeding system was successfully developed to feed adult 
males and females of A. amricanum under laboratory conditions.  An attachment rate of 61.7% 
and 72.5% for males and females, respectively, was achieved. The attached females were fed 
successfully to repletion. However, comparing to ticks fed on animal (cattle), membrane-fed 
females took a longer time to replete and were smaller in final body weight. The in vitro tick feeding 
system was utilized to assess toxicity of Resultix, a commercial product of Piedmont 
Pharmaceuticals, LLC.  Resultix, applied topically to female ticks attached to the membrane, at a 
dose as low as 0.5 µl/tick, caused >83% tick mortality at 24 h post treatment. Application of higher 
doses (8, 16 µl/tick) caused 90% and 100% mortality, respectively, at 6 h post-treatment. 
Subsequent physiological experiments demonstrated that Resultix blocked tick respiration and 
abolished tick feeding activity immediately after topical application.  

78 
Ixodicide resistance evaluation between populations of two tick species from Mexico and 
Brazil. 
Renato Andreotti*3, Francisco Piña1, Leandro Higa2, Marcos Valério Garcia3, Rodrigues 
Vinicius1, Jacqueline Barros3, Adalberto Pérez de León4. 1Graduation Program in Infectious 
Diseases - UFMS, Campo Grande, Brazil, 2Graduation Program in Animal Science - UFMS, 
Campo Grande, Brazil, 3Embrapa Beef Cattle, Campo Grande, Brazil, 4USDA-ARS, Knipling-
Bushland U.S. Livestock Insects Research Laboratory, and Veterinary Pest Genomics Center, 
Kerrville, Kerrville, TX 

Acaricide resistance is a major obstacle for sustainable tick control in livestock production 
systems worldwide. The southern cattle fever tick, Rhipicephalus microplus, is the major pest of 
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cattle in Brazil and Mexico. Cattle in some parts of Mexico can also be parasitized by the tick 
Amblyomma mixtum. Evaluating acaricide resistance in these two tick species is important to 
protect cattle. Our international collaboration provided the opportunity to evaluate acaricide 
resistance in populations of R. microplus and A. mixtum from Mexico and R. microplus from Brazil. 
Bioassay formats employed included the Adult Immersion Test (AIT) and the Larvae Package 
Test (LPT). The LPT adapted to run the test with A. mixtum nymphs, which is referred to as the 
Nymph Package Test (NPT). Acaricide types tested included commercial formulations of 
organophosphate, pyrethroid, amitraz, and a combination of organophosphate with pyrethroid. All 
acaricide products were diluted according to the manufacturer's recommendation. Preliminary 
findings with the LPT indicated resistance to amitraz and pyrethroid in the Mexican R. microplus 
population with 8.5% and 10.1% effectiveness, respectively. For the Brazilian R. microplus 
population sampled, only the amitraz product showed inadequate efficacy yielding 25.8% tick 
mortality. AIT results showed that engorged females treated with pyrethroid, amitraz and the 
combination product were able to lay eggs, which indicates acaricide resistance in this tick 
population. NPT results showed that the amitraz and pyrethroid products were ineffective against 
A. mixtum because 38.7 and 70.5% mortality, respectively, was achieved. Preliminary results 
showed that, unlike the R. microplus populations from Brazil that showed resistance to amitraz, 
populations of the same tick species from Mexico are resistant to amitraz and pyrethroid products. 
The lack of efficacy observed with amitraz and pyrethroid products against A. mixtum suggests 
that this tick species is under similar selection pressure for resistance. 

79 
Foundations of veterinary parasitology in the Bureau of Animal Industry. 
Sidney Ewing*. Oklahoma State University, Stillwater, OK 

Late in the 19th and early 20th Century the Bureau of Animal Industry (BAI) was a hotbed of 
parasitologists, including Charles Wardell Stiles (1867-1941) and Albert Hassall (1862-1942) who 
established the Index Catalogue of Medical and Veterinary Zoology. Stiles and Hassall also laid 
the foundation for the U. S. National Parasite Collection, which was curated in the U.S. 
Department of Agriculture from 1892 until 2013-14 when it was transferred to the Smithsonian 
Institution. Two other parasitologists at BAI, Cooper Curtice (1856-1939) and Maurice Hall (1881-
1938), were key figures in the emergence of the sub-discipline, veterinary parasitology. Many 
recognize Curtice as founder of veterinary parasitology. Accordingly, Maurice Hall might well be 
considered father of the sub-discipline in the United States. Hall’s extensive writing and his impact 
on professional development of numerous other parasitologists was key to emergence and 
recognition of veterinary parasitology in America. Hall influenced many BAI colleagues and others 
outside of government service. Research conducted by these scientists addressed parasitism 
and its effect on animal health; the knowledge generated was important to veterinarians and 
others devoted to improving health of livestock and companion animals. Hall’s work on 
anthelmintics and hookworm disease in dogs led to his transfer from BAI to the National Institutes 
of Health in 1936 where his focus changed to human health, especially trichinosis. Hall had served 
as president of the American Veterinary Medical Association (1930-31) and as president of the 
American Society of Parasitologists (1932). Hall’s move from BAI echoed that of Stiles who left 
BAI for the Hygienic Laboratory in 1902, which changed his focus toward human health. Some of 
Hall’s BAI protégés, including Wendell Krull (1897-1971), became leaders who founded the 
American Association of Veterinary Parasitologists in 1956.  
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Molecular II - Protozoa  

80 
Transcriptome Analysis of Central Nervous System of Horses Infected with the 
Apicomplexan Sarcocystis neurona. 
Junjie Liu*1, Lisa Farina1, Nancy Denslow1, Michael Dark1, Robert MacKay1, Lei Zhou2, Dhani 
Prakoso1, Maureen Long1. 1College of Veterinary Medicine, University of Florida, Gainesville, 
FL, 2University of Florida, Gainesville, FL 

Equine protozoal myeloencephalitis (EPM), caused by Sarcocystis neurona (S. neurona), 
remains a diagnostic and therapeutic conundrum for horse owners and veterinarians. The primary 
goal was to expand our knowledge of the pathogenesis of S. neurona infection exploring the 
hypothesis that the central nervous system (CNS) of S. neurona infected horses had unique 
cassettes of differentially expressed (DE) genes that could serve as biomarkers of disease. 
Fifteen horses with progressive and severe neurological clinical signs were enrolled. Normal 
control horses were euthanized for reasons other than neuromuscular diseases. Six horses with 
PCR positive results for S. neurona and negative results for other neurological pathogens were 
utilized. Twelve tissues consisting of S. neurona confirmed CNS lesions (group 1), twelve 
matched adjacent non-lesion tissues (group 2), and twelve location matched normal equine CNS 
tissues (group 3) were selected for microarray analysis. Linear Models for Microarray Data and 
Significance Analysis of Microarrays were used for microarray data analysis. AmiGO and 
Ingenuity Pathways Analysis (IPA) were used to perform functional annotation and data mining 
for biomarkers, respectively. 951 DE genes were identified when groups 1 2 were compared 
(comparison 1) and 1,579 DE genes were identified when groups 1 3 were compared (comparison 
2) using a 5% false discovery rate (FDR). 69 DE genes were identified when groups 2 3 
(comparison 3) were compared using a 25% FDR. Five DE genes overlapped among three 
groups.  For gene ontology analysis, 618 DE genes overlapped between comparison 1 and 
comparison 2, 32 (5.2%) DE genes were classified in apoptotic process (GO:0006915) and 126 
(20%) DE genes classified as immune system process (GO:0002376). 38 potential biomarkers 
were identified by IPA. Our global analysis thus far has identified expression patterns and 
potential biomarkers associated with EPM disease. Validation of several genes with real-time 
PCR is underway. 

81 
CRISPR/CAS9 mediated gene editing in Sarcocystis neurona. 
Sriveny Dangoudoubiyam*1, Michelle Yeargan2, Daniel Howe2. 1Texas A&M University, College 
Station, TX, 2University of Kentucky, Lexington, KY 

Sarcocystis neurona is an obligate intracellular protozoan in the phylum Apicomplexa. This 
parasite is the primary causative agent of protozoal myeloencephalitis in horses and an emerging 
pathogen of marine mammals. Sequencing of the genome and transcriptome of S. neurona has 
revealed numerous Sarcocystis-specific genes that potentially contribute to the unique biology of 
S. neurona. DNA transfection, transient expression of reporter molecules and selection of stable 
transformants are feasible in S. neurona, thereby providing tools to discern gene function in this 
parasite’s biology. Recently, SnHXGPRT-deficient (Sn∆HXGPRT) parasite lines were developed 
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for positive-negative selection [mycophenolic acid (MPA) and 6-thioxanthine selection, 
respectively] and can be used in gene editing studies. In the past few years, CRISPR/CAS9, a 
component of prokaryotic immune system has emerged as a highly specific genome editing tool 
in a variety of organisms. Here we report that CRISPR/CAS9 system can be used for gene 
disruption in S. neurona.  The parasite’s uracil phosphoribosyltransferase (SnUPRT) gene that is 
amenable for negative selection using 5-fluorodeoxyuridine (5-FUDR) was successfully disrupted 
using a SnUPRT-specific CRISPR/CAS9 plasmid.  Sequencing of the SnUPRT target site in the 
SnUPRT-deficient parasites confirmed nucleotide disruption. To test non-homologous gene 
insertion in S. neurona, we again targeted the SnUPRT locus in Sn∆HXGPRT parasites by co-
transfecting SnUPRT-CAS9 plasmid with a HXGPRT minigene amplicon. Successful 
transformants capable of growing in the presence of both MPA and 5-FUDR were observed. The 
presence of HXGPRT minigene at the SnUPRT target site confirmed successful gene insertion. 
These results suggest that the CRISPR/CAS9 system can be used for genome editing in S. 
neurona and could be valuable for studying genes that are not amenable to drug selection. We 
are currently applying this strategy to investigate several parasite genes, including SnROP9, a 
rhoptry protein gene abundant in the transcriptome of S. neurona.  

82 
Expression of the essential kinase PfCDPK1 from Plasmodium falciparum in Toxoplasma 
gondii facilitates the discovery of novel antimalarial drugs. 
Rajshekhar Gaji*1, Lisa Checkley2, Michael Reese3, Michael Ferdig2, Gustavo Arrizabalaga1. 
1Indiana University, Indianapolis, IN, 2University of Notre Dame, South Bend, IN, 3University of 
Texas South Western Medical Center, Dallas, TX 

Toxoplasma gondii is unicellular parasite classified under the phylum Apicomplexa that includes 
pathogens of both medical and veterinary importance including Plasmodium spp, causative of 
Malaria. We have previously shown that genetic disruption of Toxoplasma gondii calcium 
dependent protein kinase 3 (TgCDPK3) affects calcium ionophore induced egress. We examined 
whether PfCDPK1, the closest homolog of TgCDPK3 in the malaria parasite Plasmodium 
falciparum, could complement a TgCDPK3 mutant strain. PfCDPK1 is essential and plays critical 
roles in merozoite development, motility and secretion. We show that expression of PfCDPK1 in 
the TgCDPK3 mutant strain rescues the egress defect. This phenotypic complementation requires 
PfCDPK1’s localization to the plasma membrane and its kinase activity. Interestingly, Toxoplasma 
expressing PfCDPK1 become more sensitive to egress inhibition by purfalcamine, a potent 
inhibitor of PfCDPK1 with low activity against TgCDPK3. Based on this result, we tested eight 
small molecules previously determined to inhibit kinase activity of recombinant PfCDPK1, for their 
ability to inhibit ionophore induced Egress in the PfCDPK1-expressing strain. While two of these 
chemicals did not inhibit egress, we find that six drugs affected this process selectively in 
PfCDPK1 expressing Toxoplasma.  Using mutant versions of PfCDPK1 and TgCDPK3, we show 
that the selectivity of two of the inhibitors, dasatinib and PLX-4720, is regulated by the gatekeeper 
residue in the ATP binding site. Importantly, we have confirmed that the three most potent 
inhibitors of egress in the PfCDPK1-expressing strain effectively block P. falciparum growth in 
erythrocytes. Thus, we have established and validated a recombinant strain of Toxoplasma that 
can be used as a surrogate for the discovery and analysis of PfCDPK1 specific inhibitors that can 
be developed as antimalarials. 
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83 
Phosphorylation of a Myosin motor by a unique kinase facilitates rapid initiation of 
motility during Toxoplasma egress. 
Rajshekhar Gaji*, Derrick Johnson, Mu Wang, Andy Hudmon, Gustavo Arrizabalaga. Indiana 
University, Indianapolis, IN 

Toxoplasma gondii is an obligatory intracellular protozoan parasite of zoonotic importance. We 
have shown that parasites mutated in a calcium dependent protein kinase, TgCDPK3, exhibit a 
defect in egress from host cells. To elucidate the signaling mechanism by which TgCDPK3 
regulates egress we set out to identify potential substrates through the proximity-based protein 
interaction trap BioID.  For this purpose we fused TgCDPK3 to a mutant version of the biotin 
ligase, BirA*, which in the presence of biotin modifies any nearby or interacting protein. When 
expressed in a TgCDPK3 mutant strain the fusion protein correctly localizes to the periphery of 
the parasite and complements the egress phenotype, indicating that it is functional. Importantly, 
when parasites expressing TgCDPK3-BirA* are grown in the presence of biotin, 18 proteins are 
uniquely biotinylated including Myosin-A, a critical component of parasite motor system. To further 
confirm Myosin-A is a TgCDPK3 substrate, we subjected Myosin-A to a non-biased peptide array 
analysis using purified recombinant TgCDPK3 and found that TgCDPK3 can specifically 
phosphorylate S21, and S743 of Myosin-A in vitro. When we complemented Myosin-A null 
mutants with Myosin-A in which either S21 or S743 is mutated to non-phosphorylable alanine, 
parasites showed an egress defect suggesting that phosphorylation of S21 and S743 of Myosin-
A is important for egress in vivo. Importantly, TgCDPK3 mutant parasites expressing Myosin-A in 
which serines 21 and 743 were changed to aspartic acid exhibited normal levels of egress 
indicating that phosphomimetic mutations in the motor protein overcome the lack of the TgCDPK3 
kinase function. Additionally TgCDPK3 mutant parasites exhibit defect in motility when switched 
from intracellular to extracellular buffer conditions and interestingly this defect can be overcome 
by expression of S21+S743 phosphomimetic of Myosin-A. Thus, our studies establish that 
phosphorylation of Myosin-A by TgCDPK3 is responsible for initiation of motility and parasite 
egress from host-cell. 

84 
Cystoisospora canis has genes and proteins similar to Toxoplasma gondii involved in 
virulence and tissue cyst survival. 
Alice E. Houk*, David S. Lindsay. Virginia-Maryland College of Veterinary Medicine (Virginia 
Tech), Blacksburg, VA 

Cystoisospora canis is a parasite of dogs that can cause bloody diarrhea, weight loss, general 
malaise and even death in severe cases. C. canis has not been previously molecularly 
characterized but it is known that Cystoisospora spp. are biologically similar to Toxoplasma 
gondii, an important zoonosis worldwide. T. gondii produces polyzoic tissue cysts (PZT) while 
monozoic tissue cysts (MZT) are produced by C. canis. Reactivation of T. gondii PZT can cause 
toxoplasmic encephalitis and other serious complications in immunocompromised animals.  We 
hypothesized that C. canis is similar enough biologically and genetically to serve as a model for 
T. gondii PZT. We found similar binding patterns on C. canis MZT walls and T. gondii PZT walls 
using polyclonal antisera and monoclonal antibodies developed against the tissue cyst wall of T. 
gondii. These antibodies recognize proteins important for development and persistence of the T. 
gondii tissue cyst. Dolichos biflorus lectin, which recognizes sugar residues on the cyst walls of 
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T. gondii PZT, also reacted to C. canis MZT.  Next, we studied the literature and identified 20 
genes of T. gondii involved in virulence, tissue cyst formation and survival and used PCR to 
determine if orthologous genes were present in C. canis. Our initial studies have found C. canis 
to have 8 orthologous genes of the 20 evaluated. These observations, along with previous studies 
concerning C. canis pathogenesis and behavior in cell culture, indicate that C. canis is biologically 
and genetically similar to T. gondii and can serve as a model to examine tissue cyst behavior.  In 
addition to improving general knowledge about C. canis, we plan on using this model system to 
study host factors that cause reactivation of tissue cysts which is vitally important to finding 
effective therapeutic agents. Funded in part by the National Center for Veterinary Parasitology. 

President’s Symposium: Scientific Revolution - 
Exciting Novel Approaches for Helminth and 
Insect Control  

85 
Genetic control of ectoparasite dipteran livestock pests. 
Max Scott*. North Carolina State University, Raleigh, NC 

The New World screwworm Cochliomyia hominivorax and its close relative the Australian sheep 
blowfly Lucilia cuprina, are devastating pests of livestock. The larvae of these species feed on 
the tissue of the living animal and can cause death if untreated. The sterile insect technique or 
SIT was used to eradicate C. hominivorax from North and Central America. SIT involves mass 
rearing of millions of insects, sterilizing by exposure to high doses of ionizing radiation and then 
release over the targeted area. Females in the area that mated with sterilized males produced no 
offspring. From the outset it was appreciated that SIT would be more efficient if only sterile male 
flies were released but to date this has not been possible. To increase the efficiency of SIT, we 
have used genetic engineering to make transgenic strains that carry conditional female lethal 
genes. In the first system developed, strains of C. hominivorax and L. cuprina carry a dominant 
tetracycline repressible female lethal genetic system. Lethality is due to overexpression of an 
auto-regulated tetracycline repressible transactivator (tTA) gene and occurs mostly at the pupal 
stage. Only females die as the tTA gene carries the sex-specifically spliced intron from the 
transformer gene. Females survive if fed tetracycline, which inhibits tTA. Several of the C. 
hominivorax strains show production characteristics (e.g. egg hatch, pupal weight) and mating 
competitiveness comparable to the current mass reared strain. Second generation systems 
designed to be lethal to females at the embryo stage have been developed and are currently 
being evaluated. Such strains would consume less diet and thus save costs. The systems 
developed for C. hominivorax and L. cuprina could be used for genetic control programs and 
should be readily transferrable to other major calliphorid livestock pests such as the Old World 
screwworm. 
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86 
Engineered probiotics as anthelmintics. 
Raffi V. Aroian*, Yan Hu, Thanh Nguyen, David Koch. University of Massachusetts Medical 
School, Worcester, MA 

GI tract nematodes pose enormous health problems for farm animals and humans. GI tract 
nematode parasites are extremely common in major farm animals, namely in sheep/goats 
(Haemonchus contortus and other strongyles), horses (cyathostomins, Parascaris equorum), 
cattle (Ostertagia ostertagi and Cooperia spp.) and pigs (e.g., Ascaris suum). These parasites 
can cause significant loss of health, productivity, reproduction, life, and profits associated with 
large farm animals. In humans, the primary GI tract nematode species are the hookworms—
Necator americanus, Ancylostoma duodenale, A. ceylanicum, whipworms, Trichuris trichiura, and 
Ascaris lumbricoides. Over 1.5 billion people are infected. The consequences are very 
pronounced on children (e.g., malnutrition, growth stunting, lower cognitive skills, immune 
defects) and also impact adults (e.g., poor pregnancy outcomes, lethargy and lower 
productivity).  In veterinary medicine, and now emerging in human medicine, many of GI tract 
nematode parasites are recalcitrant to one or several of the few classes of drugs (anthelmintics) 
available for deworming. For some farm animals (e.g., sheep, goats, and horses), the situation is 
dire; for others, it is becoming so. New classes of anthelmintics and better treatment options are 
urgently needed for veterinary and human medicine.  Our group has pioneered work on Bacillus 
thuringiensis (Bt) crystal (Cry) proteins that target nematodes. Here we will discuss the efficacy 
of Cry5B against intestinal roundworms. We will present in vivo data on the excellent efficacy of 
Cry5B in clearing intestinal nematode infections in animals when delivered orally. We will also 
discuss novel delivery systems by which Cry proteins could be used to cure intestinal nematode 
infections in humans and farm animals as well as pioneering work on studying drug combinations 
in vivo that include Cry5B. Our data reveal that Cry5B has excellent potential to cure intestinal 
nematodes diseases in humans and other animals. 
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Epidemiology and Control  

87 
Effect of temperature on efficacy of insecticides and parasitoids for filth fly control, and 
resistance of flies to cyfluthrin, imidacloprid, and diflubenzuron. 
Christopher Geden*. USDA, ARS, CMAVE, Gainesville, FL 

Environmental chambers were programmed to simulate July temperatures under moderate 
(Ithaca, NY) or hot (Coachella, CA) conditions and a constant regime of 25oC.  Parasitoids were 
collected from various locations and tested for their success in killing and parasitizing house fly 
hosts under these conditions.  In addition, the efficacy of two common insecticides used for fly 
control cyfluthrin and imidacloprid) was assessed against adult house flies under the same 
conditions. High temperatures had a suppressing effect on parasitoid performance but the 
intensity of the effect varied depending on the species and geographic strains tested.  Cyfluthrin 
activity against house flies was reduced under hot conditions, whereas imidacloprid activity was 
substantially higher.  Resistance of field populations to imidaclporid was high in all populations 
tested, especially Florida flies.  Resistance to cyfluthrin was only moderate, but was higher in 
Nebraska and California populations compared with Florida flies.  Florida flies were also 
moderately resistant to diflubenzuron.  Field tests using pyriproxyfen autodissemination stations 
were unsuccessful, apparently due to reluctance of the flies to land on the treated surfaces. 

88 
Evaluation of a new toxic house fly scatter bait. 
Jerome Hogsette*. USDA-ARS-CMAVE, Gainesville, FL 

Toxic scatter baits have been a popular tool for house fly management for many years. In fact, 
Golden Malrin by Star Bars has been on the market since 1966. Because of long-term use, 
resistance to methomyl, the active ingredient in Golden Malrin, has rendered the bait useless in 
many parts of the US. Increased resistance to Bayer’s Maxforce scatter bait has been reported in 
recent years which may reduce the effectiveness of this bait.  Resistance to Star Bar’s QuikStrike 
scatter bait, with an active ingredient of dinotefuran, has not yet been reported. 
 
Two new toxic scatter baits have appeared on the market in the past 12 months. One, Agita 10 
WG (Novartis) contains thiamethoxam, is the first commercially available second-generation 
neonicotinoid and belongs to the thianicotinyl sub-class. This yellow bait can be mixed with water 
and painted on. The other, Zyrox Granular Fly Bait (Syngenta), contains cyantraniliprole, from the 
chemical class of anthranilic diamides. Zyrox granules are amber in color. 
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Zyrox scatter bait will be evaluated against QuikStrike scatter bait. House flies will be subjected 
to laboratory and semi-field tests. Because tests are underway, results are incomplete. Thus, 
results will be reported completely during the oral presentation. 

89 
Data demonstrate spinosad month-long residual speed of flea-kill produces household 
flea control and alleviation of canine flea-related pruritus. 
A.J. Rumschlag*1, L.M. Young1, D.E. Snyder1, W.G. Ryan2. 1Elanco, Greenfield, IN, 2Ryan 
Mitchell Associates LLC, Westfield, NJ 

The dominance of the canine flea control market by topical products changed after 2007 when 
the launch of spinosad introduced the concept of a monthly oral flea-killing product. The 
achievement of 100% knock-down within 4 hours, and sustained activity that almost completely 
eliminated flea egg production throughout the month following treatment meant that orally 
administered spinosad could break the flea life cycle. This provided a novel flea control method 
for those seeking alternatives to topicals, whether for aesthetic reasons or concerns about 
declining effectiveness of those chemicals.  An initial field study, reported in 2008, demonstrated 
that spinosad provided an overall flea-count reduction from baseline of >99%, significantly greater 
than selamectin, at the end of one month following the third of 3 consecutive monthly treatments. 
Three recent field studies, one reported in 2013 demonstrating spinosad’s statistical superiority 
to fipronil/(s)-methoprene, and two in 2014, have shown that spinosad continues to provide flea 
count reductions of >99% one month after the last of three consecutive monthly treatments. 
Moreover, spinosad remains the only flea control product for which significant flea-related pruritus 
reductions are established under field conditions, while a recent laboratory study has confirmed 
that at one month post treatment, spinosad provides >99% reduction in mean flea counts within 
24 hours of infestation.  In conclusion, repeated studies, most importantly those conducted under 
field conditions, confirm the residual speed of kill of spinosad through one month post treatment, 
allowing unsurpassed effectiveness in providing reductions in flea related pruritus and reductions 
from baseline in flea burdens.    

90 
Cattle pests and producer expenditures: a survey of Georgia cattlemen. 
Nancy C. Hinkle*1, Lawton Stewart1, Tim Wilson2, Jason Duggin3, Jacob Segers4, Ronnie 
Silcox1. 1University of Georgia, Athens, GA, 2Bradford County Cooperative Extension Service, 
Starke, FL, 3University of Georgia, Calhoun, GA, 4University of Georgia, Tifton, GA 

Suppression of cattle pests, particularly horn flies, still relies primarily on pesticides.  This study 
was conducted to determine what pests are considered most important and how cattlemen are 
addressing them. 
 
The Georgia Cattlemen’s Association has 81 chapters around the state, providing many 
opportunities for programs on ectoparasite control in beef cattle herds.  Additionally, the University 
of Georgia’s Beef Team, consisting of animal scientists, veterinarians, forage specialists, 
agricultural engineers, agricultural economists, and others involved in beef production, presents 
an eight-week training in beef production twice a year.  We provided questionnaires to attendees 
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at these sessions and conducted a survey assessing cattlemen’s perceptions of ectoparasites, 
control strategies, and expenses. 
 
Georgia herds average about 30 animals, though those surveyed ranged from a single backyard 
steer to herds of several hundred.  Most are cow-calf operations, commercial cattle, with Angus 
and Hereford predominating. 
 
Cattlemen typically consider only the amount spent on the product at the feed-and-seed store as 
the cost of pest control, but other components such as labor, equipment, and facilities should be 
factored into expenditures attributed to ectoparasite suppression.  Because many products 
perform as endectocides, affecting both internal and external parasites, their costs might be 
prorated across the external and internal parasite groups.   
 
Georgia cattlemen range widely in their expenditures for ectoparasite management.  They 
consider horn flies the most severe pest, with face flies, lice, and stable flies close 
behind.  Depending on season and location, some cattlemen rate horse flies, black flies, or 
mosquitoes their most troublesome pests.  Pour-ons and sprays have supplanted ear tags as 
preferred treatment modalities.  Some producers are pleased with fly suppression they are 
obtaining with feed-through larvicides.  Few rotational options to counteract insecticide resistance 
and lack of biocontrol options are frequently expressed concerns. 

91 
Aqueous plant extracts effect on Stomoxys calcitrans (L.) development. 
Kelly Hammond*, Harold Rathburn, Allan Nelson, David Kattes. Tarleton State University, 
Stephenville, TX 

Stable flies (Stomoxys calcitrans) are important pests of the dairy industry that develop in areas 
where manure mixed with waste feed and hay are allowed to accumulate.  Commercial pesticides 
can be used for control, however resistance and toxicity are common concerns associated with 
their use.  Secondary plant compounds, such as tannins, have been shown to have an inhibitory 
effect on house fly development.  The purpose of this study was to determine if extracts from 
other plant species had inhibitory effects on stable fly development.  Plants from with known toxic 
compounds, or plants with little insect herbivory were chosen, including Texas mountain laurel 
(Sophora secundiflora), Eve's necklace (Sophora affinis), oleander (Nerium oleander), common 
greenbrier (Smilax bona-nox), rosemary (Rosmarinus officinalis), and pineapple guava (Acca 
sellowiana).  The growth media for the flies consisted of 5 ml of plant extract hand-mixed into 100 
g fresh dairy cattle manure top-dressed with moist peanut hulls.  Each cup was inoculated with 
50 stable fly eggs and allowed 10 d for pupation.  After 48 h of inoculation, the number of hatched 
eggs was recorded for each cup.  Pupae were counted, weighed, placed on filter papers in 
covered petri dishes and allowed to hatch into adults.  The extract made from Texas mountain 
laurel and oleander showed a significant reduction in total pupation, average pupal weight and 
adult emergence compared to the control. 
 
Keywords: stable fly, Stomoxys calcitrans, Sophora secundiflora, Nerium oleander 
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92 
In vitro activity of encapsulated monoterpenes against Culex pipiens L (Diptera, 
Culicidae) larvae. 
Ahmed Rashed*1, Mohamed Hamada2, Garry Ostroff3, David George1, Olivier Sparagano4. 
1Faculty of Health and Life Sciences, Northumbria University, Newcastle upon Tyne, United 
Kingdom, 2Faculty of Agriculture, Mansoura University, Mansoura, Egypt, 3University of 
Massachusetts Medical School, Worcester, MA, 4Vice Chancellor Office, Coventry University, 
Coventry, United Kingdom 

Mosquitoes pose a significant threat to human health due to the number of diseases they can 
transmit. Consequently, the control of mosquitoes is an important public health concern around 
the world. Culex pipiens is considered the most common and widely distributed mosquito species 
across Egypt. In the current study in vitro mosquito larvicidal assays were conducted to determine 
the LC50 and LC95 values for selected yeast particle encapsulated monoterpenoids (citral, geraniol 
and thymol) against second, third and fourth instar larvae of Culex pipiens. LC values were 
determined after 24 and 48 hours. 
 
After 24 hours thymol was most potent monoterpenoid against second, third and fourth instar 
larvae, with an LC50 of 0.82 (LC95: 3.33), 1.74 (LC95:3.45), 2.15 (LC95:4.96) ppm, respectively. 
After 48 hours all of the tested encapsulated monoterpenoids exhibited strong efficacy against all 
larvae instars. After 48 hours, the most efficacious monoterpenoid against the second and the 
fourth instars was citral, with an LC50 of 0.44 (LC95: 4.55) and 0.83 (LC95:  2.60) ppm, respectively. 
Against third instar larvae geraniol was the most potent monoterpenoid tested, with an LC50 value 
of 0.83 ppm (LC95 = 3.19 ppm). 

93 
Evaluation of the productivity of a single subcutaneous injection of LongRangeTM in 
stocker calves. 
Angela Vesco*, Callie Weibert, Lindsey Grimes, Andrea Sexten, Dale Blasi. Kansas State 
University, Manhattan, KS 

Stocker cattle are commonly impacted by sub-clinical parasitism. Single dose anthelmintics have 
shown to reduce internal worm load for approximately 30 days. LongRange is the first single dose 
extended-release anthelminitic providing parasite control for a minimum of 100 days. Crossbred 
heifers (n=288; 254.47 lbs. ± 29.40) were completely randomized by initial weight across fifteen 
pastures. Pastures were randomly assigned to either: 1) LongRange administered at 1 mL/50kg; 
2) Dectomax administered at 1 mL/50 kg with Cyonara Plus insecticide given at 10 mL/272.16kg; 
or 3) Saline administered at 1mL/45.4 kg, with five pastures per treatment. Weights were taken 
on individual heifers and fecal samples were taken from five randomly selected heifers per 
pasture. Weights and fecal samples were taken on d 0, 47, and 96. Heifers did not exhibit a level 
of fecal egg counts (FEC) that would negatively impact performance. The fly counts began on d 
50 and continued on a weekly basis until end of trial. Three heifers were randomly selected per 
pasture and pictures were taken of each heifer using a DSLR camera with a telephoto zoom lens. 
Pictures of heifers were uploaded to a computer program where flies were highlighted and 
counted by hand. Weight gains were similar between treatments (P≥0.27) throughout the 96 d 
study. On initial collection (P=0.37) and mid collection (P=0.34) FEC were similar among 
treatments. However, on final collection, Dectomax had lower (P=0.05) FEC compared to the 

114



American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th 2015, Boston, Massachusetts, USA 

 
Saline and LongRange treatments. The highest FEC on trial heifers was 10.8 eggs per gram 
which is well below the economic threshold. LongRange treated heifers had lower (P=0.04) fly 
counts than Dectomax and Saline treated heifers. Worm loads in heifers were not high enough to 
impact performance making it difficult to determine the efficacy of the anthelmintics.  

94 
Anthelmintic efficacy of commercial varieties and cultivars of birdsfoot trefoil against 
Haemonchus contortus. 
Carly Barone*1, Sarah Ferguson1, Rebecca Brown1, Anne Zajac2, Jess Reed3, Katherine 
Petersson1. 1University of Rhode Island, Kingston, RI, 2VA-MD Regional College of Veterinary 
Medicine, Virginia Tech, Blacksburg, VA, 3University of Wisconsin-Madison, Madison, WI 

Purpose: In the search for alternative methods of gastrointestinal nematode (GIN) control in small 
ruminants, one of the most promising findings has been the discovery that some forages 
containing condensed tannins, also called proanthocyanidins (PAC), suppress GIN infection.  The 
objective of this study was to investigate the anthelmintic potential of commercial varieties and 
cultivars of birdsfoot trefoil (BFT) on: 1) in vitro egg hatch and viability of L1/L2 larvae and 2) in 
vitro and in vivo exsheathment. Methods: Aqueous extract of BFT was prepared by soaking BFT 
powder in water at room temperature for 24 hours. The plant matter was then removed, leaving 
an aqueous extract. The anthelmintic effect of varying concentrations of BFT extract on H. 
contortus was tested in vitro and in vivo: 1) In vitro egg hatch and viability of L1/L2 larvae. H. 
contortus eggs isolated from fresh feces were exposed to varying concentrations of BFT extract 
for 24 hours. The percentage of hatched eggs and L1/L2 larval mortality (based on motility) were 
determined; 2) In vitro and in vivo exsheathment. 1,000 ensheathed H. contortus L3 stage larvae 
were incubated for 3 hours in varying concentrations of BFT followed by exsheathment: either in 
vitro exsheathment using CO2 or in vivo exsheathment using the rumen environment of fistulated 
sheep. Results: 1) Inhibition of egg hatch and larval mortality was observed with incubation in 
BFT, however the concentration at which this inhibition and mortality was most effective varied 
among varieties. 2) Results for exsheathment trials are pending. Conclusion: Preliminary results 
indicate that all commercial varieties and cultivars of BFT inhibited egg hatch and increased larval 
mortality, but the degree of inhibition and mortality varied. Additional results will provide further 
information of the anthelmintic efficacy of commercial varieties and cultivars of BFT for small 
ruminants.  

95 
Identification of Novel Anthelmintics from Filamentous Fungi. 
Sheila Mitchell*1, Jeffery Clark2, Meagan Tillotson1, Jessica Carter1, Brenda Hansen1, Blaise 
Darveaux1, Nicolas Oberlies3, Cedric Pearce1. 1Mycosynthetix, Inc., Hillsborough, NC, 2JNC 
Consulting Services, Pittsboro, NC, NC, 3University of North Carolina Greensboro, Greensboro, 
NC 

Anthelmintic resistance to broad spectrum compounds has become a worldwide issue. The 
geographical range and helminth species affected and the issue of resistance to many classes of 
drugs has continued to grow, thereby creating a treatment challenge for those in veterinary and 
in human medicine (i.e., neglected diseases). Fungi are an underused resource from which to 
discover new compounds to treat these resistant helminths that can be produced easily and 
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inexpensively. The purpose of this work was to screen a unique collection of filamentous fungi 
and pure isolated metabolites to identify novel compounds for these targets. Preliminary 
screening of 4048 fungal extracts and 90 pure compounds against Brugia malayi microfilaria 
(BmMF), Haemonchus contortus L1 stage larvae (HcL1) and Strongyloides stercoralis L3 stage 
larvae (SsL3) was conducted in 96-well plate based systems. Following an initial screening of the 
fungal extracts, the cultures were re-grown and complete activity was confirmed for 12 (BmMF), 
16 (HcL1) and 9 (SsL3) extracts. Complete activity is defined as all worms in the well exhibited a 
lethal effect to the extract screened. Many of these active extracts were produced by cultures not 
previously shown to produce anthelmintic metabolites, including Polyporales spp. and 
others.  Rapid de-replication procedures have been developed to identify the structure of novel 
compound directly from the active fungal extracts. Of the 90 pure compounds tested, 22 were 
completely active against HcL1, 63 were completely active against BmMF and 11 were completely 
active against SsL3 with only 6 identified compounds having complete activity against all three 
target species. One of the active pure compounds identified was enniatin D which belongs to a 
structure class known to have anthelmintic activity. Therefore, identification of a known 
anthelmintic, validates this fungal collection as a source for novel and potent anthelmintic 
compounds which will continue to be investigated. 

96 
Preliminary evaluation of a herbal complex against gastrointestinal nematodes of sheep. 
Muhammad Arfan Zaman*1, Zafar Iqbal2, Muhammad Nisar Khan2, Rao Zahid Abbas3, 
Muhammad Younus1. 1University of Veterinary and Animal Sciences, Lahore, Jhang, Pakistan, 
2University of Agriculture, Faisalabad, Faisalabad, Pakistan, 3The Islamia University 
Bhalawalpur, Faisalabad, Pakistan 

A herbal complex (HC), based on aqueous extracts of Azadirachta indica leaves, Calotropis 
procera flowers and Trachyspermum ammi seeds was evaluated against gastrointestinal 
nematodes of sheep. In vitro, eggs and adult H. contortus were exposed to different 
concentrations of HC following the standard procedures of egg hatch test (EHT; 50 to 0.024414 
mg ml-1) and adult motility assay (AMA; 200-0.1953125mg ml-1), respectively. The reference drugs 
used in the study were oxfendazole (0.0056704 to 0.0000027 mg ml-1) and levamisole (1.50 mg 
ml-1) for EHT and AMA, respectively. In vivo, pre-and post-treatment (4 mg, 2 mg and 500 μg kg-
1 body weight) fecal egg counts were determined following standard fecal egg count reduction 
test in sheep naturally parasitized with mixed species of gastrointestinal nematodes. In EHT, LC50 
values of HC and oxfendazole (reference drug) were 275.1 and 0.016 μg ml-1, respectively. In 
AMA, 100% mortality of H. contortus was observed 6 hrs post- exposure to 3.125-200 mg ml-1 
concentrations of HC and 2 hrs post-exposure to levamisole. In vivo, maximum (96.2%) fecal egg 
count (EPG) reduction was recorded in sheep treated with HC @ 4 mg kg-1 body weight; whereas, 
89.3% reduction in EPG was recorded in sheep treated with levamisole @ 7.5 mg kg-1 body 
weight. A graded dose response of HC in all the tests used in present study exhibits anthelmintic 
activities of the HC and provides base-line information for future steps of drug development on 
commercial basis.  
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97 
Pesticide use and benefits information in regulatory support of veterinary medicine, 
livestock, aquaculture and poulty production and protection. 
Teung Chin*. US Department of Agriculture, Washington, DC 

The US Environmental Protection Agency (EPA) is undertaking a 15 year review of all pesticides 
under the Food Quality Protection Act. Under the Federal Insecticides, Fungicides and 
Rodenticides Act (FIFRA), EPA must evaluate, “any unreasonable risk to man or the environment, 
taking into account the economic, social, and environmental costs and benefits of the use of any 
pesticide.” The USDA Office of Pest Management Policy (OPMP) seeks to facilitate the 
sustainable use of pesticides to advance veterinary medicine and livestock, aquaculture and 
poultry production and protection.  An overview will be provided on the function performed by 
OPMP in providing pesticide use and benefits information to EPA during Registration Review. 
Presented will be an overview of the types of information sought by EPA with a view towards 
paving the way for valuable information exchange between agricultural veterinary pesticide users 
and registrant stakeholders to EPA with OPMP as an intermediary. 

98 
Extended effect of triple combined anthelmintic treatment and rotational grazing on an 
anthelmintic-resistant population of Haemonchus contortus in the U.S.A. northern great 
plains. 
Adam Sarah*. South Dakota State University, Brookings, SD 

Haemonchus contortus is an economically important gastrointestinal nematode that constrains 
the survival and productivity of sheep and goats. Limiting H. contortus populations is a primary 
challenge in ruminant health management programs because anthelmintic resistant is a growing 
problem. This study evaluated the extended effect of springtime, combined-treatment with 3 
anthelmintics coupled with a rotational grazing program on egg shedding in a Northern Plains 
flock of ewes whose H. contortus population exhibited benzimidazole and avermectin resistance. 
Pre-treatment fecal egg counts (FECs) for 250 ewes, analyzed with the McMaster technique, 
averaged 3650 eggs per gram (EPG). The triple anthelmintic treatment consisted of moxidectin 
at 0.2mg/kg, followed 3 days later with albendzole at 7.5mg/kg followed 3 days later 
with  levamisole at 7.5mg/kg (all given orally). Post-treatment FECs were performed 2 weeks after 
levamisole treatment using 3g samples and a modified Wisconsin sugar floatation technique. 
Results showed a 99.99% FEC reduction to 0.17 EPG, with 68% of the animals showed no eggs, 
27.6% with less than 1 EPG, and 4.4% with 1 to 2 EPG. Animals with greater than 1 EPG were 
retreated, and ewes (N-248) showing less than 1 EPG were released into the first grazing paddock 
on June 30, 2014.  These ewes were grazed through 10 paddocks averaging 13 acres per 
paddock until November 4, 2014 (128 days); ewes rotated through the paddocks 2-3 
times.  During grazing, 30 fecal samples were collected every-other week.  Mean FECs (2 to 18 
weeks post-treatment) were as follows: 0.17, 7.55, 0.4, 3.4, 0.94, 9.6, 22.27, 40.06, 42.07, and 
30.67 EPG respectively. Fecal egg counts were re-evaluated during the 2015 lambing season for 
88 randomly selected ewes from this group. The mean FEC was 80.7 EPG, ranging from 1 to 
1000 EPG.  PCR analysis verified the presence of H. contortus in these samples.  
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99 
In vitro, efficacy of herbal extracts against Eimeria tenella. 
Muhammad Arfan Zaman*1, Zafar Iqbal2, Rao Zahid Abbas3. 1University of Veterinary and 
Animal Sciences, Lahore, Jhang, Pakistan, 2University of Agriculture, Faisalabad, Faisalabad, 
Pakistan, 3The Islamia University of Bhawalpur, Bhawalpur, Pakistan 

The effect of organically grown plants, i.e., Curcuma longa (leaves), Artemesia absinthium 
(seeds) and Saussurea lappa (roots), was evaluated on the sporulation of Eimeria tenella under 
laboratory conditions. The oocysts used in this study were obtained by infecting 14-day-old broiler 
chicks with 75,000 sporulated oocysts of E. tenella. The harvested oocysts were exposed to 
various doses of 70% aqueous-methanolic herbal extracts (0.244 μg mL-1 - 500μg mL-1). The 
oocysts were held at 27.5oC with 60-80% humidity and continuous aeration. The yield (w/w) of C. 
longa, A. absinthium and S. lappa, was 46.2, 45.9 and 47.5%, respectively. Inhibition of 
sporulation was the criterion for evaluation of efficacy. The herbal extracts exhibited graded dose 
responses on sporulation of E. tenella as evidenced by their lethal concentration (LC50) values. 
LC50 values of C. longa, A. absinthium and S. lappa were 173.4, 221.3 and 960.6 μg mL-1, 
respectively. C. longa demonstrated the highest inhibitory effects on E. tenella oocyst sporulation. 

100 
Direct effects of Sericea Lespedeza (Lespedeza cuneata) condensed tannin extract on 
Eimeria spp. development and cell infectivity. 
Vicky Kelly*, James Miller. Louisiana State University School of Veterinary Medicine, Baton 
Rouge, LA 

Proanthocyanidins are a group of polyphenols found naturally in plants, these molecules are 
included in a larger category more commonly known as condensed tannins (CT). These 
micronutrients help defend plants against pathogens such as viruses and bacteria. Sericea 
lespedeza (Lespedeza cuneata) has been shown by our lab to reduce both fecal egg count (FEC) 
and fecal oocyst count (FOC) in small ruminants. Due to the defensive properties of CT, it is 
possible that the proanthocyandins may bind to the cuticle of nematodes, resulting in rigidity of 
the cuticle and prohibiting proper movement. Little is known however about a potential mechanism 
of action (MOA) for Eimeria spp. This apicomplexan protozoa is responsible for the disease 
coccidiosis, one of the most devastating parasitic diseases of young small ruminants. Once inside 
a host, Eimeria spp. undergo several rounds of asexual and sexual reproduction. These 
reproductive life cycles directly cause damage to the intestinal lining of the infected host.  In small 
ruminants there are no FDA approved medications for treating active infections. For this reason 
it is essential that alternative forms of treatment and their MOA be investigated. After completing 
a 14 day SL feed trial with cattle a decrease in FEC was observed at. FOC and sporulation rates 
of oocysts collected from treated feces also decreased. During in vitro studies  Eimeria spp. will 
be exposed to varying concentrations of a CT extract made from fresh SL. After exposure to the 
aqueous solution of tannins, the oocysts will be allowed to sporulate. Using a primary cell line of 
ovine or caprine cells any subsequent sporozoites will be monitored for cell invasion and schizont 
development. At the end of this study we hope to have a better understanding of the MOA of 
Sericea lespedeza in controlling and treating Eimeria spp.  
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101 
Optimization of a mouse model and attempt to passively immunize mice against 
Cryptosporidium parvum infection. 
Marc-André Gascon*1,2, Karine Sonzogni-Desautels1,2, Axel Renteria Flores2, Thomas Di 
Lenardo2, Annie Beauchamp2, Louis Cyr2, Nathalie Martel3, Dwight Bowman4, Timothy Geary1, 
Momar Ndao2,3. 1Institute of Parasitology, Macdonald Campus, McGill University, Montreal, QC, 
Canada, 2Research Institute of the McGill University Health Center, Montreal, QC, Canada, 
3National Reference Center for Parasitology, McGill University Health Center, Montreal, QC, 
Canada, 4College of Veterinary Medicine, Cornell University, Ithaca, NY 

Cryptosporidium parvum causes severe economic losses in the bovine industry and its potential 
zoonotic transmission to humans is a real threat. No vaccine or efficient treatment for bovine 
cryptosporidiosis is available. Therefore, there is a strong interest in finding new therapeutic 
alternatives. To achieve this goal, the first step is to optimize a reliable in vivo model. The objective 
of this study was to determine: first, the optimal dose to infect interferon gamma receptor knockout 
C57BL/6 adult mice and second, the effect of gender on susceptibility. Mice were randomized into 
7 groups and inoculated with 1000 to 7000 C. parvum oocysts. Parasite burdens in intestines at 
Day 11 post-infection were determined by flow cytometry and qPCR. All doses induced infection 
in mice; however, at doses of 1000 and 2000 oocysts, female mice had higher intestinal parasite 
burdens than males. This difference between genders was not seen at doses of ≥3000 oocysts. 
We also used a passive immunization protocol to evaluate purified rabbit polyclonal antibodies 
against C. parvum sporozoite surface proteins CP2, p23, gp45 and gp900. These proteins were 
cloned, expressed, purified and used to immunize rabbits. Specific polyclonal antibodies were 
purified from rabbit serum, combined and administered to mice by oral gavage four hours before 
infection, at the time of infection or four hours post-infection. Intestinal parasite burdens at Day 
10 post-infection were determined by flow cytometry. Parasite burdens did not differ between 
treated and control groups. Passive immunization did not confer resistance against infection, 
suggesting that treatment was not done at appropriated times to prevent infection or that 
antibodies against CP2, p23, gp45 and gp900 are unable to block C. parvum infection. 
Nonetheless, this is an excellent in vivo model of cryptosporidiosis for drug or vaccine testing. 

102 
In vitro antitrichomonal activity of Allium sativum and Allium cepa against Trichomonas 
gallinae in comparison with Metronidazole. 
Salma Abdel-Rahman*1, Mostafa Shehata2, Nahed Gad2, Mohamed Sayed2. 1Faculty of 
Medicine, Assiut University, Asyut, Egypt, 2Faculty of Veterinary Medicine, Assiut University, 
Asyut, Egypt 

Trichomonas gallinae is a protozoon parasite of the upper digestive tract of pigeon and other 
birds. The lesions associated with T. gallinae infection range from mild inflammation of the 
mucosa to large caseous lesions that block the lumen of the oesophagus. Metronidazole was 
known as the most effective drug for trichomoniasis., however, drug resistance and toxicity 
appeared  
 
This study was conduct to investigate the in vitro inhibitory activity of of garlic (Allium sativum) 
and onion (Allium cepa) aqueous extracts on the growth and motility of T. gallinae compared to 
the standard drug metronidazole.  
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The results showed that Metronidazole (MTZ), (250 mg) had the highest efficacy (100% ) on the 
growth and viability of Trichomonas gallinae at the concentrations of 100% ,50% ,and 25%. At a 
concentration of 100%, 50%, 25% and12.5% of garlic aqueous extracts all Trichomonas 
trophozoites died after 6 hours from the time of inoculation (lost the motility, viability and became 
vacuolated). At a concentration of 100%, 50%, 25% and 12.5% of onions aqueous extracts all 
Trichomonas trophozoites died after 12 hours from the time of inoculation. Combination of both 
garlic and onion aqueous extracts 12.5% concentrations revealed the death of all trophozoites 
after 2 hours from the time of inoculation. 
 
In conclusion, a combination of garlic and onion aqueous extracts 12.5% concentrations were as 
efficient as Metronidazole in inhibiting the growth of T. gallinae trophozoites in culture with the 
addition of their advantage of being a natural products. 

103 
Efficacy of fluralaner against nymphal stages of Rhipicephalus sanguineus and 
Amblyomma americanum. 
Kelly Allen*1, Susan Little1, Frank Guerino2, Melissa Petersen3, Mary Wray3. 1Oklahoma State 
University, Stillwater, OK, 2Merck Animal Health, Madison, NJ, 3Merck Animal Health, De Soto, 
KS 

Immature stages of Rhipicephalus sanguineus and Amblyomma americanum commonly feed on 
and transmit infections to dogs, but efficacy of most acaricides is only confirmed against adult 
ticks. To address this deficit, we developed a model for feeding and recovering immature stages 
of ticks from dogs and then used it to evaluate the ability of fluralaner, an isoxazoline, to kill 
nymphal stages of R. sanguineus and A. americanum in vivo. A total of 20 dogs were used for 
this study. To insure recovery of minute nymphs, the hair was clipped and R. sanguineus (n=50, 
2 locations) or A. americanum (n=50, 2 locations) applied within soft bandage pockets adhered 
to the skin on the lateral thorax of each dog. Dogs were infested on days -1, 6, 28, 56, and 84. 
Dogs in group 1 were treated once with a dose of 25 mg/kg fluralaner on day 0; dogs in group 2 
remained non-treated controls. Two and three days after ticks were applied, tick cohorts of each 
species were removed from each of two bandage pockets on each dog and fed status assessed. 
Over the three month evaluation period, treatment resulted in an 82.9% – 97.7% and 96.3% – 
100% reduction in geometric mean of live nymphal R. sanguineus counts 48 hours and 72 hours 
after infestations, respectively. Treatment also resulted in a 94.7% – 98.5% and 97.6% – 99.5% 
reduction in geometric mean of live nymphal A. americanum counts 48 hours and 72 hours after 
infestations, respectively. Taken together, these data indicate that fluralaner may be effective 
against nymphal R. sanguineus and A. americanum in dogs for 12 weeks after administration. 

104 
Target Validation of Tick Saliva Proteins using RNAi. 
Lindsay Porter*, Zeljko Radulovic, Albert Mulenga. Texas A&M University, College Station, TX 

The lone star tick, Amblyomma americanum, is key among ticks in the United States causing 
significant direct and indirect damage to domestic and livestock animals. The sustainability and 
environmental health issues surrounding acaricide-based tick control has pushed research 
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towards the promising alternative of anti-tick vaccine development. Recent proteomics efforts 
have generated numerous potential candidates for inclusion in anti-tick vaccine development, 
where the next step is to validate their utility in preventing tick damage. RNAi silencing has been 
a successful tool in narrowing this list to those which are critical to tick feeding success. The 
limitation with this approach is the current lack of information regarding when gene transcripts are 
actually silenced post-dsRNA introduction. In this study, a screen of multiple gene targets has 
revealed a lack of uniformity in the timing of, and significant variability in the silencing level of 
target transcripts. Our study also revealed that the impact of dsRNA on transcript levels may be 
minimal and that silencing effects can be reversed over time. This work serves to guide the 
planning of future studies involving RNAi-mediated gene silencing in ticks, and to enhance the 
effectiveness of this approach to elucidating tick gene function and target validation.  

105 
Achieving acceptable tick retention rates on cats. 
Lori Carter*. Stillmeadow, Inc, Sugar Land, TX 

While infesting dogs with most species of ticks for regulated efficacy studies is a fairly simple 
procedure, achieving acceptable tick retention rates on cats for use on regulated studies has been 
historically difficult.  In the past, efforts to achieve suitable tick retention rates with R. sanguineus 
and D. variabilis on cats required extensive efforts and were not very successful as R. sanguineus 
rarely bite cats and while D. variabilis occasionally attach to cats, cats are fastidious groomers 
and could remove the ticks faster than they would attach.   
 
Recently, Stillmeadow conducted in-house studies to determine the effect of adjusting different 
aspects of the housing environment and anesthetizing cats prior to infestation with ticks at 
different infestation sites.  It was determined that a combination of increased environmental 
temperature, reduction of potential sources of host animal stress - thereby limiting stress induced 
grooming, and use of anesthesia prior to infestation could optimize tick retention rates for both 
Amblyomma americanum and Ixodes scapularis.   When A. americanum ticks were infested on 
dorsal areas of anesthetized cats under proper environmental conditions, 100% of the cats tested 
retained greater than 25% of the initial tick load.  The same procedures conducted using I. 
scapularis resulted in approximately 80% of the tested cats retaining greater than 25% of the 
initial tick load and qualifying as suitable tick hosts for use on regulated studies.  These 
procedures make it feasible to conduct tick efficacy studies on cats. 
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106 
Research Project for Integrated Control of the Southern Cattle Fever Tick in Puerto Rico. 
Robert Miller*1, Fred Soltero2, José Urdaz2, Ivan Castro-Arellano4, Felix Guerrero5, Pete Teel6, 
Matthew Messenger7, Carmen Oliver-Canabal8, Myrna Comas-Pagan8, Adalberto Pérez de 
León5. 1USDA ARS Cattle Fever Tick Research Laboratory, Edinburg, TX, 2USDA APHIS VS, 
San Juan, Puerto Rico, 4Texas State Universtiy, San Marcos, TX, 5USDA ARS Knipling 
Bushland US Livestock Insects Research Laboratory, Kerrville, TX, 6Texas A&M University, 
College Station, TX, 7USDA APHIS VS, Riverdale, MD, 8Puerto Rico Department of Agriculture, 
San Juan, Puerto Rico 

Puerto Rico (PR) is infested with the southern cattle fever tick (SCFT), Rhipicephalus (Boophilus) 
microplus, which is considered the most economically important external parasite of livestock 
worldwide.  A research coalition involving the livestock industry in PR, the PR Department of 
Agriculture (PR-DA), and the United States Department of Agriculture (USDA) was established to 
develop an integrated SCFT control program. Several technologies will be combined to mitigate 
the direct impact of SCFT, and its indirect effects as vector of bovine babesiosis and 
anaplasmosis. Novel anti-SCFT vaccine technologies researched by the USDA-Agricultural 
Research Service Knipling-Bushland U.S. Livestock Insects Research Laboratory (USDA-ARS-
KBUSLIRL) in collaboration with animal health industry partners are pivotal to this project. The 
use of other technologies that recently became commercially available will be combined with an 
anti-SCFT vaccine. This approach addresses food safety and environmental health concerns with 
the ecological impact, and residue levels of synthetic acaricides in cattle products like milk. The 
project contemplates the implementation of good acaricide management practices through the 
acknowledgement of parasite economic thresholds prior to treatment and the use of novel 
pesticide formulations containing natural products, which are labeled for use in, and around 
lactating cows. Through this project, dairy and beef cattle producers in PR will have access to an 
integrated tick control program allowing them to manage in a sustainable manner the economic 
impact of the SCFT on their operations as a result of the concerted efforts taking place between 
the animal health industry, and federal and state regulatory agencies. Presented here will be the 
results of the first year and a half of our three year project and plans for the remaining project 
timeline.  

107 
Immunization of rabbits with chimeric tick saliva proteins. 
Zeljko Radulovic*, Tae Kim, Albert Mulenga. Texas A&M University, College of Veterinary 
Medicine, College Station, TX 

Anti-tick vaccination is a validated alternative to traditional acaricide based tick control methods. 
Tick saliva proteins (TSPs), as mediators of tick feeding and tick-borne disease pathogen 
transmission represent interesting tick vaccine targets. In an initial experiment, using suppressive 
subtractive hybridization approach, 40 genes were found to be up-regulated in Amblyomma 
americanum ticks exposed to tick feeding stimuli.  Of these, six were validated important in tick 
A. americanum tick feeding using RNAi silencing analysis. In this study we spliced together 
antigenic regions of the six RNAi validated targets to construct and express a chimeric 
recombinant TSP in E. coli. Rabbits immunized with affinity purified recombinant chimeric TSP 
were challenge infested with adult and nymph A. americanum. For both adult and nymph, 
assessing tick attachment onto host skin, mortality rates, time completion of feeding, 
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engorgement size as proxy for blood meal size evaluated effect of immunization on tick feeding 
success. Additionally fecundity expressed through egg conversion rate was assessed for adult 
ticks, and molting rates for nymph. 

108 
Simulation Tools for Integrated Tick Management of the Southern Cattle Fever Tick, 
Rhipicephalus (Boophilus) microplus, on Puerto Rico. 
Adalberto A. Perez de Leon*3, William Grant1, Hsiao-Hsuan Wang1, Jose H. Urdaz2, Felix 
Guerrero3, Matthew Messenger4, Fred V. Soltero3, Carmen Oliver-Canabal5, Myrna Comas-
Pagan5, Robert J. Miller6. 1Texas A&M AgriLife Research, College Station, TX, 2Veterinary 
Services, United States Department of Agriculture, Animal & Plant Health Inspection Service, 
Hato Rey, Puerto Rico, Puerto Rico, 3USDA, ARS, Kerrville, TX, 4USDA, APHIS, Riverdale, MD, 
5Puerto Rico Department of Agriculture, San Juan, Puerto Rico, 6USDA, ARS, Edinburg, TX 

An integrated tick management (ITM) program is being developed for Puerto Rico to control the 
Southern Cattle Fever Tick, Rhipicephalus (Boophilus) microplus, and the production and 
economic effects of tick parasitism and bovine babesiosis and anaplasmosis caused by 
pathogens transmitted by that tick species.  Program development is facilitated with the 
cooperation of 4 dairy farms and 1 beef cattle operation located in different climatological zones 
of the island.  Dairy operations vary in their management of animals and land-use for production 
goals.  Information gathered using questionnaires distributed among producers was used to 
create a dairy system model for application to individual dairies to track the flow of animals, define 
pasture types by use, vegetation and management, and apply ITM strategies appropriate to 
individual dairy operations. Spatially-explicit, individual based simulation was employed to model 
tick populations driven by temperature, humidity and precipitation in respective zones for each 
dairy.  Results from tick suppression protocol tests will be presented. The approach to evaluate 
ITM efficacy, cost analyses, and impact on dairy production will be discussed. 

109 
African swine fever threat mitigation through surveillance in Ukraine; assessing the risk 
for establishment of wildlife foci. 
Roman Kucheryavenko*1, Serhii Filatov1, Viktoriya Kucheryavenko1, Scott McVey2, Pete Teel3, 
Adalberto Pérez de León4. 1National Scientific Center Institute of Experimental and Clinical 
Veterinary Medicine (IECVM), Kharkiv, Ukraine, 2United States Department of Agriculture, 
Agricultural Research Service, Manhattan, KS, 3Texas A&M AgriLife Research, Texas A&M 
University, College Station, TX, 4United States Department of Agriculture, Agricultural Research 
Service, Kerrville, TX 

 African swine fever (ASF) is a soft tick-borne disease and one of the major threats to pig farming 
worldwide. Efficient preventative measures to halt the spread of disease remain to be developed. 
For the last eight years, the unprecedented ASF epizootic has been observed in Eastern Europe 
where disease established outside of its historical range originally confined to Sub-Saharan 
Africa. Important epidemiological aspects of ASF are known in its native range, but the same 
cannot be said for areas where ASF is emerging. Apparently the infection is currently spreading 
through the populations of European wild boar. However, the way in which ASF spread into new 
populations of susceptible hosts remains to be fully understood. From this perspective, possible 
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involvement of Ornithodoros soft ticks in areas where ASF is  emerging merits attention. A 
constraint to assess the possibility for the establishment of wildlife foci is the lack of up to date 
scientific information on the distribution and ecology of the Ornithodoros spp. in areas where ASF 
outbreaks are occurring. In the Ukraine such information dates back to the 1950s. Our 
collaborative project addresses these knowledge gaps. During the first stage of the project our 
team collected specimens of Ornithodoros verrucosus, which constitutes the first report from 
Ukraine in the 21st century. Efforts are underway to update the distribution and ecology of soft tick 
species in the context of their possible involvement in the epidemiology of ASF in Eastern Europe. 

110 
Prevalence of Dirofilaria immitis in the carnivores and its vectors in Dhaka Division of 
Bangladesh. 
MD Abdul Karim*1, Quazi Mustain Billah2, MD Billal Hossain1, MD Hasanuzzaman Talukder1. 
1Bangladesh Agricultural University, Mymensingh, Bangladesh, 2Department of Livestock 
Services, Govt of Bangladesh, Dhaka, Bangladesh 

Heartworm is a global problem caused by Dirofilaria immitis that occurs in the dog, cat, fox and 
wolf in tropics and subtropics including some temperate countries. There is also a public health 
implication of heartworm, since human infection with Dirofilaria sp. is occasionally reported. This 
study was conducted on the prevalence of D. immitis, in stray dogs, wild foxes, and community 
cats, and in their vectors in Mymensingh Municipal Area of Dhaka Division. In this study 
euthanized animals were investigated for adult parasites that revealed 56.0% of the 125 dogs and 
71.4% of the 35 foxes and none of 32 cats were infected with D. immitis. Infection in animal below 
2 years of age were 46.1% and 66.6% in dogs and foxes respectively compared to 66.6% and 
75.0% infection respectively in dogs and foxes above 2 years of age. In male the rate of infections 
were 61.5% in dogs and 75.0% in foxes compared to 50.0% in female dogs and 66.66% in female 
foxes. These differences were not statistically significant (P>0.05). Microfilariae were detected 
from the peripheral blood of 44% dogs and 57.14% foxes examined. Examination of mosquitoes 
revealed the presence of microfilariae of D. immitis in the 3rd stage. The Culex sp had 11.3% 
infection and the Anopheles sp had 6.1% infection, where as none of the Aedes sp had any 
microfilariae. Microfilariae of both cases (1st and 3rd stages) were statistically significant 
(P<0.01). Since these dogs and foxes lives near the human habitations in the study area, it was 
considered a serious public health threat to man and act as the principal reservoir of D. immitis in 
this area. Because of both veterinary and public health significance, further detailed studies on 
the prevalence of D. immitis in Mymensingh and possibly in Bangladesh is highly emphasized. 

111 
Prevalence of canine gastrointestinal helminths in southeast municipal dog parks. 
Molly Savadelis*1, Kristen Bratton1, Bruce Klink2, Andrew Moorhead1. 1University of Georgia, 
Athens, GA, 2Bayer HealthCare Animal Health, Bayer HealthCare LLC, Matthews, NC 

Monthly canine parasite prophylactic products prevent not only adult heartworm infection, but also 
infection with specified gastrointestinal parasites. While most monthly products prevent, control, 
and/or treat certain hookworm and roundworm infections, fewer are labelled for whipworm 
(Trichuris vulpis). For this reason, we hypothesized that fecal samples collected from municipal 
dog parks will have a greater prevalence of whipworm eggs when compared to hookworm and 
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roundworm eggs. In this study, we collected canine fecal samples from municipal dog parks in 
three southeastern states.  Up to 20 fecal samples were collected at a single time point from each 
dog park.  We then examined these samples for the presence of gastrointestinal helminths by 
centrifugal sugar flotation. A total of 200 fecal samples on the ground were obtained from dog 
parks in Georgia, North Carolina, and South Carolina. Of the 200 samples collected, 27% were 
positive for gastrointestinal helminths by fecal flotation. 8.5%, 17%, and 1.5% of the fecal samples 
collected contained whipworm, hookworm, and roundworm, respectively. However, the majority 
of hookworm-positive samples were collected from one park, whereas the whipworm and 
roundworm samples were collected from multiple parks. The clustering of several hookworm 
positive samples from one dog park may be a result of one hookworm-infected dog over an 
extended period of time. No stages of tapeworm species were observed in any of the collected 
fecal samples. These results could indicate that dogs may be at risk for all 3 parasites, and that 
preventive strategies may need to be tailored not only to the specific region, but to the specific 
dog park. 

112 
Biphasic appearance of ascarid egg shedding in untreated horse foals. 
Eileen M. Donoghue*, Eugene T. Lyons, Jennifer L. Bellaw, Martin K. Nielsen. University of 
Kentucky, Lexington, KY 

The University of Kentucky offers a unique opportunity for research through its parasitology horse 
herd, which has not received any anthelmintic treatment since 1979.  The purpose of this data 
collection was to monitor natural parasitic infections in mixed breed horse foals over the course 
of 0 to 300 days of age. Fecal samples were collected monthly from all foals born in 2014 (n=13), 
beginning July 2014 through February 2015. Fecal egg counts (FECs) were performed in 
triplicates using the Mini FLOTAC method. Additionally, the foals were necropsied between 154-
298 days of age and all ascarid nematodes present were collected. Ascarid FECs exhibited a 
biphasic distribution with an initial peak at 91-120 days of age and, after a steady decline, a 
second, smaller, peak between 241-300 days of age. Numbers of corticated and decorticated 
ascarid eggs were compared as well, with the decorticated FECs remaining relatively low with a 
slight increase directly after the first corticated FEC peak. Finally, FECs were plotted against the 
month in which the fecal samples were collected. Ascarid FECs showed a sharp peak in 
September, declined, and then steadily increased beginning in December and continuing through 
February. Necropsy findings indicate that a moderate to high number of ascarid specimens were 
recovered from foals between 8 and 10 months of age, coinciding with the second peak for the 
FECs. It is typically assumed that after the initial ascarid infection, foals gain complete immunity 
to the parasite. However, this data demonstrates that apparently a second, smaller wave of 
infection is present in foals harboring natural infections. 
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113 
Frequency of vector-borne infections in pet-owned and stray dogs residing in the Turks 
and Caicos Islands. 
Melissa Beall*1, Phyllis Tyrrell1, James Russell1, Ramaswamy Chandrashekar1, Christian 
Leutenegger1, Dennis DeNicola1, Brent Hoff2. 1IDEXX Laboratories, Inc, Westbrook, ME, 
2University of Guelph, Guelph, ON, Canada 

Vector-transmitted diseases are common in dogs in the Caribbean.  A 2004 serosurvey in the 
Turks and Caicos Islands reported 58% and 71% of feral dogs positive for Dirofilaria immitis 
antigen and Ehrlichia canis antibodies, respectively.  None had antibodies to Babesia 
canis.  However in 2014, clinical Babesia infections in puppies were being reported.  The aim of 
the current study was to evaluate the seroprevalence of vector-transmitted diseases in pet-owned 
and stray dogs.   
 
Anti-coagulated whole blood and serum were collected as part of a routine check-up for 101 
dogs.  A complete blood count (ProCyte Dx®) and SNAP® 4Dx® Plus test (detects D. immitis 
antigen and antibodies to Borrelia burgdorferi, Anaplasma phagocytophilum/platys, and Ehrlichia 
canis/ewingii) were performed on site.  Whole blood and serum were stored frozen for vector-
borne panel PCR and B. canis IFA.   
 
The average age was 2.45 years (6 wks-13 yrs).  Fifty-seven dogs were over 6 months of age.  Of 
these 56% were infected with D. immitis; 25 were positive by antigen and microfilaria, 4 by antigen 
only and 3 by microfilaria only.  On North Caicos, 85% (23/27) of pet-owned dogs were infected 
with D. immitis.  Ehrlichia antibodies were the next most common with 28/97 (29%) testing positive 
including 7 puppies 6-8 wks of age.  B. canis IFA identified 15/100 dogs with antibody titers of 
1:64 or greater.  Anemia (79/100 dogs) and thrombocytopenia (31/100 dogs) were the most 
common hematologic abnormalities.  Vector-borne panel PCR was positive for E. canis in 8 dogs, 
for A. platys in 3 dogs and Babesia spp. in 2 dogs.  Two dogs had E. canis/A. platys co-infections 
by PCR. 
 
Relative to the 2004 serosurvey, there was an increased frequency of dogs with B. canis 
antibodies despite a lower overall seroprevalence of E. canis.  Island of residence also appeared 
to influence the frequency of tick vs. mosquito-transmitted infections. 

114 
Epidemiology of neosporosis in water buffaloes (Bubalus bubalis) from Veracruz State, 
México. 
Dora Romero-Salas*1, Gladys Dominguez-Aguilar1, Zeferino Garcia-Vazquez2, David Martinez-
Herrera1, Mariel Aguilar-Dominguez1, Anabel Cruz-Romero1, Nelly Ibarra-Priego1, Adalberto 
Angel Pérez de León3. 1Veracruz State University, Veracruz, Mexico, 2CENID-PAVET. INIFAP, 
Jiutepec, Morelos, Mexico, 3United States Department of Agriculture-Agricultural Research 
Service, Knipling-Bushland U.S, Kerrville, TX 

The water buffalo is an alternative to cattle ranching in parts of Mexico. Our research partnership 
involves studies on parasitic diseases of buffaloes. A study was conducted between 2012 and 
2014 to assess the seroprevalence and associated risks for infection with Neospora caninum in 
buffalo Production Units (PU) located in Veracruz State. A total sample size of n> 385 with a 7% 

126



American Association of Veterinary Parasitologists - 60th Annual Meeting 
Livestock Insect Workers’ Conference - 59th Annual Meeting 

International Symposium on Ectoparasites of Pets – 13th Biennial Meeting 
July 11th – 14th 2015, Boston, Massachusetts, USA 

 
sampling portion for PU was estimated using the Win Episcope version 2.0 program considering 
a population of 5,500 individuals, an expected prevalence of 50%, with an acceptable error rate 
of 5% and a 95% confidence interval. The results presented here are for 400 buffaloes from 6 
PU. Serum collected from blood samples obtained by jugular venipuncture was tested for N. 
caninum antibodies using a commercially available ELISA kit (IDEXX® Laboratories). 
Questionnaires were used to collect other epidemiological data, which were processed to identify 
risk factors. Multivariate analysis was performed using STATA version 11.0 software. Differences 
were considered statistically significant when p< 0.05. One hundred and sixty-seven of the 400 
buffaloes sampled were positive yielding a seroprevalence of 41.8% (95% CI: 36.9-46.8). 
Seropositive animals were detected in all the PU. Seroprevalence in 3 of the 6 PU ranged from 
41.7 to 42.9%. Buffaloes in one PU were more likely to be infected (OR= 2.01; 95% CI: 1.00-
4.01). Males >7 years old were at least five times more likely to be seropositive (OR: 5.54; 95%CI: 
1.63-18.82). A similar risk for seropositivity was observed in females calving for the first time (OR: 
5.65; 95% CI: 1.78-17.92), and those that had calved 2-5 times (OR: 4.67 times; 95% CI: 1.50-
14.50). Buffaloes in Veracruz State are infected with N. caninum as evidenced by this study. More 
research is needed to fully understand the epidemiology of neosporosis among water buffaloes 
in México. 

115 
Seroprevalence of Canine Chagas Disease in the Central Part of Veracruz State, México. 
Dora Romero-Salas*1, Maria Eugenia Ruiz-Aguilar1, Belisario Dominguez-Mancera1, Zeferino 
Garcia-Vazquez2, Celso Ramos-Garcia3, Anabel Cruz-Romero1, Mariel Aguilar-Dominguez1, 
Nelly del Jesus Ibarra Priego1, Adalberto Angel Perez de Leon4. 1Veracruz State University, 
Veracruz, Mexico, 2INIFAD, Jiutepec, Morelos, Mexico, 3National Institute of Public Health, 
Cuernavaca, Morelos, Mexico, 4USDA-ARS, Kerville, TX 

Chagas disease is a zoonotic illness caused by the protozoan Trypanosoma cruzi, which is 
transmitted by several species of kissing bugs. Dogs are susceptible hosts and can serve as 
sentinels in monitoring programs for Chagas disease. Here, we assessed the prevalence of 
canine Chagas disease via the determination of specific T. cruzi antibodies by sampling dogs in 
10 locations around the rural community of La Antigua, which is located in the central part of 
Veracruz State, Mexico, between February and October 2013. The sample size of 340 was 
determined using the Win Episcope Ver 2.0 software considering 50% seroprevalence with a 95% 
confidence level and an error margin of 5%. Serum samples were tested by ELISA and 
confirmatory diagnosis was done by IFI. A questionnaire was used to obtain additional 
epidemiological information from dog owners. Data were analyzed using STATA version 11.0 
software. The overall seroprevalence obtained was 19.5% (66/340; 95% CI: 15.4-24.1) by ELISA 
and 9.4% (32/340; 95% CI: 6.6-13.1) by IFI. According to serological test and location, the highest 
seroprevalence rate was detected in La Posta (52.9%; 18/34; 95% CI: 35.4-69.8) by ELISA and 
José Ingenieros 20.6% (7/34; 95% CI: 9.3-38.4) by IFI. Concurrence in ELISA and IFI results 
showed that Hatillo and Playa Oriente had the lowest seroprevalence rate (2.9%; 1/34; 95% CI: 
0.1-17.0). Dogs 5-7 years old and those >11 years old were 8 (OR= 8.03; IC95%: 1.62-39.73) and 
25 (OR= 25.12; IC95%: 3.76-167.59) times more likely, respectively, to be T. cruzi seropositive. 
Serosurvey results also showed that dogs in homes with kissing bugs were more likely to be 
infected with T. cruzi (OR=3.45 (IC95%: 1.51-7.87). Canine Chagas disease in the Central Part of 
Veracruz State, Mexico is an issue of veterinary public health concern, which could be addressed 
applying the One Health approach. 
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116 
A survey of flea and tick infestation of dogs in Grenada and their associated 
demographic risk factors. 
Jacqueline Morse*1, Jennifer Chriestmon1, Jennifer Moore2, Jesse Blommaert1, Carly McGuire1, 
Ashley Bredenberg1, Danielle Martin1, Sarah Abdel-Motelb1, Sarah Schlosser1, MaloRee Allen1, 
Donna F. Stroup3, Rhonda Pinckney1, Calum Macpherson4, Richard Kabuusu1. 1St. George's 
University, School of Veterinary Medicine, St. George's, Grenada, 2St. George's University, St. 
George's, Grenada, 3Data For Solutions, Atlanta, GA, 4St. George's University, School of 
Medicine Windward research and education Foundation, St. George's, Grenada 

Fleas and ticks are arthropods and arachnids respectively, which can cause unsightly skin 
lesions, such as flea allergic dermatitis, serve as intermediate hosts or biological vectors, and 
they can transmit zoonotic infections to humans. The control of fleas and ticks in the dog 
population underlines the significance of the One Health One Medicine (OHOM) concept because 
prevention of these ectoparasites in dogs reduces their likelihood of being transmitted to humans. 
The aim of this study was to establish the prevalence of flea and tick infestation of dogs in 
Grenada and the human demographic risk factors that influence their occurrence. 
 
Information on dog owner demographics and presence or absence of fleas and ticks on dogs was 
obtained by giving interviewer-administered questionnaires to 195 participants selected by 
systematic random sampling. During the OHOM clinics, interviews were followed by physical 
examination of the dog. The prevalence of fleas, ticks and mange, and the associated risk factors 
were calculated using EPINFO at a significance level of α =0.05.  
 
The prevalence of flea and tick infestation was 51%; 95% CI 44 – 59 and 42%; 95% CI 34 – 50 
respectively, but the prevalence of mange was 12%; 95% CI 8 – 18. Although 66% of respondents 
reported using appropriate control measures, 85% bathing their dogs frequently and 55% being 
knowledgeable about the potential for zoonoses, the combined prevalence of flea and tick 
infestation, as determined by physical examination was estimated at 47%. Dogs that were owned 
by male respondents were 0.74 times less likely [RR = 0.74; 95% CI, 0.56 – 0.98] to be infested 
with fleas than dogs owned by female respondents.   
 
More dogs in Grenada are infested with fleas than ticks. The present flea and tick control methods, 
as well as knowledge (or fear) of zoonotic infections are not effective preventative strategies. 

117 
Ecology of Lyme disease in Texas: impact of white-tailed deer and environmental 
variables. 
Shakirat Adetunji*1, Rosina Krecek1, Gabrielle Castellanos1, John Morrill2, Maria Esteve-
Gassent1. 1Texas A&M University, College Station, TX, 2University of Texas Medical Branch, 
Galveston, TX 

Lyme Disease (LD) is the most prevalent arthropod-borne zoonotic disease in the United States. 
It is caused by the bacterial pathogen Borrelia burgdorferi and transmitted by the tick-vector 
Ixodes scapularis.  
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The objective of this study is to examine the role of White-Tailed Deer (WTD), Odocoileus 
virginianus, and environmental factors in the ecology of LD in low endemic areas where there is 
a lack of understanding. There is evidence that WTD plays a crucial role as tick reproductive hosts 
and in maintaining the adult stages of Ixodes populations. 
 
Therefore, 1510 WTD serum samples were obtained during Texas hunting seasons from 2001-
2015. These samples were evaluated using indirect ELISA to determine the sero-reactivity to B. 
burgdorferi sensu stricto (Bbss). Those samples with significantly higher reactivity values 
compared with the negative control group have been additionally tested using a standardized 
Immunoblot assay to determine their specificity and sensitivity, and to rule out false positives. 
Preliminary results show that 68 out of 1510 samples tested (4.5%), showed immune reactivity to 
Bbss, distributed across different eco-regions in Texas. Moreover, the high sero-reactive WTD 
samples represented graphically along the span of years studied were correlated with an increase 
in human LD cases in Texas. Future studies aim to analyze the positive samples using statistical 
and geographic techniques, representing the samples in space and time, taking into consideration 
different climate variables such as precipitation, isothermality and relative humidity, together with 
vector and reservoir distribution models available.  
 
These studies will generate comprehensive distribution models to help in the management of this 
tick-transmitted, zoonotic pathogen in WTD populations in Texas. 

118 
Canine infection with Borrelia burgdorferi, Dirofilaria immitis, Anaplasma spp., and 
Ehrlichia spp. in Canada, 2013-2014. 
Brian Herrin*1, Andrew Peregrine2, Jonas Goring3, Melissa Beall3. 1Oklahoma State University 
Center for Veterinary Health Sciences, Stillwater, OK, 2Ontario Veterinary College, University of 
Guelph, Guelph, ON, Canada, 3IDEXX Laboratories, Inc, Westbrook, ME 

Canine test results generated by veterinarians throughout Canada from 2013–2014 were 
evaluated to assess the geographic distribution of canine infection with Borrelia burgdorferi, 
Dirofilaria immitis, Ehrlichia spp., and Anaplasma spp. The percent positive test results of 115,636 
SNAP® 4Dx® Plus tests for D. immitis antigen and antibodies to Ehrlichia spp. and Anaplasma 
spp. were low, with less than 0.5% of dogs testing positive for any one of these three agents 
nationwide. In contrast, 2,844/115,636 (2.5%) of dogs tested positive for antibody to B. 
burgdorferi, and provincial seroprevalence ranged from 0.5% (Saskatchewan)–15.7% (Nova 
Scotia). The areas of highest percent positive test results were those that adjoin regions in the 
United States considered endemic for Lyme disease, and include Nova Scotia (15.7%) and 
eastern Ontario (5.1%). These high endemic foci, which had significantly higher percent positive 
test results than the rest of the nation (P < 0.0001), are surrounded by areas of moderate to low 
seroprevalence in New Brunswick (3.7%), Quebec (2.8%), and the rest of Ontario (0.9%), as well 
as northward and westward through Manitoba (2.4%) and Saskatchewan (0.5%). Insufficient 
results were available from the westernmost provinces, including Alberta and British Columbia, to 
allow analysis despite the fact that Lyme disease is considered endemic along the western coast. 
Increased surveillance of these vector-borne diseases, especially Lyme disease, is important as 
climate, vector range, and habitat continue to change throughout Canada. Using dogs as 
sentinels for these pathogens can aid in recognition of the public and veterinary health threat that 
each pose. 
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119 
Retrospective review of centrifugal fecal flotation findings from 2 dog and 3 cat 
populations in central Oklahoma, U.S.A. for Alaria spp. infections with investigations into 
wildlife reservoirs. 
Yoko Nagamori*1, Eileen Johnson1, Rebecca Duncan-Decocq1, Patrick Whitley2, Mason 
Reichard1. 1Oklahoma State University, Stillwater, OK, 2United States Department of Agriculture 
Animal and Plant Health Inspection Service, Oklahoma City, OK 

Alaria spp. are zoonotic trematodes found throughout the world. Alariosis in companion animals 
appears to have emerged in central Oklahoma within the past 16 years. Prior to 1990, the parasite 
was not considered endemic to this area. Flotation results for client-owned dogs and cats, 
shelter/rescue animals, and feral cats, submitted between 2006–2014, 2013–2014, and 2015 
respectively, to Oklahoma State University, Boren Veterinary Teaching Hospital (BVTH) or 
Oklahoma Animal Disease Diagnostic Laboratory (OADDL) were selected for the review. 
Additionally, 1 stray cat and 5 coyotes that had been hit by cars were submitted to OADDL for 
necropsy and gastrointestinal parasite recovery. Thirty-three feral hog tongues, provided through 
USDA APHIS in Oklahoma, were examined for mesocercariae. Alaria eggs were found from 9 of 
5,417 (0.2%) client-owned dogs, 17 of 1,246 (1.4%) client-owned cats, 15 of 837 (1.8%) 
shelter/rescue dogs, 2 of 331 (0.6%) shelter/rescue cats, and 24 of 268 (9.0%) feral cats. 
Prevalence of infection in feral cats was significantly higher (X2 = 22.903, df=1, P<0.001) than that 
in shelter/rescue cats and in client-owned cats (X2=45.398, df=1, P<0.001). Prevalence of 
infection was also significantly higher (X2=45.975, df=1, P<0.001) in shelter/rescue dogs than in 
client-owned dogs. Further confirmation of the occurrence of the parasite in reservoir hosts from 
the area came after recovery and identification of adult Alaria spp. from 1 stray cat and 5 coyotes. 
Eight of 33 (24.2%) feral hog tongues had mesocercariae. Expansion of wild carnivore and feral 
hog populations, changing climatic conditions, and suburban growth are factors associated with 
re-emergence of Alaria spp. in Europe, which may have impacted emergence of Alaria spp. in 
central Oklahoma. Since alariosis can be a fatal zoonotic disease of humans, it is important to 
keep veterinary practitioners and hunters warned about the potential human risk from handling 
and ingesting wild game.  

120 
Ticks and tick-borne disease of dogs in the UK. 
Richard Wall*, Amy Jennett, Lauren Ellse, Faith Smith. University of Bristol, Bristol, United 
Kingdom 

Changes in tick distributions and the prevalence of tick borne disease (TBD) within Europe have 
been reported over the last 10-20 years.  Climate change may be responsibe in part for this, but 
changes in habitat management, host movement patterns and changes in abundance, particularly 
of deer, may be equally important.  The recent removal of compulsory tick treatment for 
companion animals entering the UK from continental Europe is a further factor which has raised 
fears about the potential for the introduction of new tick species or new tick-borne 
pathogens.  Given the complexity of the climate/vector/host/pathogen interactions, it is difficult to 
differentiate the impact of the various risk factors to allow predictions about future tick-borne 
disease epidemiology.  In recent surveys we have examined the distribution and prevalence of 
ticks infesting domestic dogs in Great Britain; 50% of veterinary practices surveyed reported that 
at least 15% of dogs selected at random were carrying ticks and 15% of practices reported that 
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more than 50% of dogs carried ticks. Borrelia was detected in 2% of the ticks collected from dogs, 
Babesia spp. in 2% (largely B. gibsoni and B. venatorum) and Anaplasma in <1%.  In ongoing 
work we are now expanding this baseline survey data and considering the potential for urban 
green spaces to act as foci for TBD.  Conservation strategies which encourage the greater 
integration of green-spaces into the urban environments and their management for wildlife, 
provide important recreational amenity but also facilitate an increase in abundance of hosts such 
as small mammals and deer.  This is likely to lead to an increase in the abundance and distribution 
of ticks and an increased exposure of people and companion animals to ticks in gardens and 
parks.   

121 
A combination of imidacloprid and flumethrin (Seresto® Collar) prevents transmission of 
Borrelia burgdorferi (sensu stricto) and Anaplasma phagocytophilum from naturally 
infected ticks to dogs. 
Byron Blagburn*1, Jamie Butler1, Joy Bowles1, Tracey Land1, Jane Mount1, Joe Hostetler2, 
Bettina Schunack3, Ricarda Huesken3. 1Auburn University, Auburn, AL, 2Bayer HealthCare, 
Shawnee Mission, KS, 3Bayer Animal Health GmbH, Monheim, Germany 

Thirty, male or female beagle dogs, greater than 1 year were placed in 3 groups of 10 dogs each. 
Group 1: non-treated controls; Group 2: collars placed 7 months before tick challenge; Group 3: 
collars placed 1 month before tick challenge. Ticks were obtained from environments in Rhode 
Island, USA. Ticks (approximately 30 males/50 females per dog) were placed distant from the 
collar along the dorsal midline. Dogs were tested for B. burgdorferi-specific antibodies before 
infestation and on days 17, 31, 45, 65, and 86 after infestation using both the Canine Lyme 
Multiplex Assay and Snap® 4DX Plus tests. Three dogs were removed from the study (1 in group 
1; 2 in group 3) due to test discrepancies. Efficacy was based on day 86 post infestation results: 
7 of 9 group 1 dogs, 0 of 10 group 2 dogs and 1 of 8 group 3 dogs were positive for B. burgdorferi 
antibodies using the Canine Lyme Multiplex Assay. When serum samples were examined with 
Snap® 4 DX Plus, 8 of 9 group 1 dogs, 0 of 10 group 2 dogs, and 0 of 8 group 3 dogs were positive 
for B. burgdorferi antibodies. All 9 dogs in group 1 were positive for A. phagocytophilum, while 
none of the dogs in groups 2 or 3 (n=8) were positive for A. phagocytophilum (Snap® 4DX Plus 
test). We conclude that the Seresto® Collar was effective for at least 7 months in the prevention 
of transmission of B. burgdorferi and A. phagocytophilum under the conditions of this study.  

122 
Measuring Culicoides sonorensis development in common substrates found in white-
tailed deer-breeding facilities. 
Cassie Krejci*, Roger Gold. Texas A&M University, College Station, TX 

Biting midges, Culicoides spp. (Diptera: Ceratopogonidae), are important ectoparasites which 
disturb white-tailed deer (Odocoileus virginianus) populations in Texas. Biting midges are vectors 
of disease agents causing epizootic hemorrhagic disease (EHD) and bluetongue (BT).  These 
diseases are easily recognized and feared by white-tailed deer producers, yet there is limited 
literature on biting midge management. Work conducted aimed to identify common areas of 
Culicoides sonorensis development in a deer facility. Samples of manure, deer feed, the USDA 
rearing medium, and deionized water were used as a substrate foundation. Results demonstrated 
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immature C. sonorensis more successfully completed development in a feed-based substrate 
than the rearing medium and deionized water. Initial measurements of pH and NH4 were taken 
from the substrates and dissolved oxygen content was monitored over the 30 day experiment. 
There was a significant difference in the pH, NH4, and dissolved oxygen content between the 
tested growth substrates. This information will be utilized to design integrated pest management 
(IPM) recommendations for Texas white-tailed deer producers. Biological, chemical, physical, and 
cultural recommendations are commonly used for pest control in livestock production systems, 
with cultural, or sanitation, being considered the first line of defense. There has previously not 
been an IPM program designed for white-tailed deer producers. Results from this C. sonorensis 
development study will soon prove to be an asset to entomological researchers and deer 
producers. 

Diagnosis and Resistance  

123 
Shake it off: can motility be used to determine macrocyclic lactone resistance status in 
Dirofilaria immitis? 
Mary Maclean*1, Molly Savadelis1, Bob Storey1, Michael Dzimianski1, Andrew Moorhead1, Ray 
Kaplan1, Adrian Wolstenholme2. 1University of Georgia, Athens, GA, 2University of Georgia, 
Center for Tropical and Emerging Global Diseases, Athens, GA 

Motility remains the standard method for measuring the effects of candidate anthelmintics on 
parasitic nematodes, and we have recently described a modification of the WormAssay program, 
called the ‘Worminator’ to objectively measure the motility of microscopic larval stages of filarial 
nematodes. We have applied this method to study the effects of ivermectin on various strains of 
the canine heartworm, Dirofilaria immitis. Recently, it has been proven that macrocyclic lactone-
resistant heartworms are circulating in parts of the United States, and we wished to assess the 
ability of motility assays on the microfilariae (Mf) and L3 stages to distinguish between susceptible 
and resistant strains. Four strains maintained in our laboratory were used in this study; Missouri-
2000, a fully susceptible strain, MP3 (2005), a susceptible strain with a “less sensitive” in vivo 
phenotype, JYD-27 (2010), a resistant strain that has been confirmed as resistant in multiple in 
vivo studies, and Yazoo-2013, a resistant strain recently isolated by our laboratory and which 
established a patent infection in two laboratory dogs despite monthly administration of Heartgard® 
Plus for 6 months. Microfilariae of all strains were incubated with or without ivermectin (10-3, 10-2, 
0.1, 1, 2, 6, 10, 20, 50 µM)  and 24 hours later their motility was assessed using the ‘Worminator’ 
system. As previously reported, very high concentrations of ivermectin are required to inhibit the 
movement of D. immitis Mf, and the level of inhibition never exceeded 50%, with JYD-27 and 
Yazoo-2013 showing no significant inhibition of motility. Consequently, IC50 values could only be 
calculated for the Missouri-2000 (8.4 µM) and MP3 (5.8 µM) strains. This suggests that under 
laboratory conditions quantitative measurements of Mf motility can be used to assess the ML-
resistance status of a D. immitis strain. However, quantification of this phenotype using typical 
dose-response criteria remains a challenge. Similar studies on the L3 stage are in progress. 
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124 
Mechanisms of resistance to synthetic pyrethroids in a Brazilian strain of Rhipicephalus 
microplus multiresistant to acaricides. 
Rafael Barreto*1, Guilherme Klafke1, Anna Luiza Gisler Maciel1, Anelise Webster2, Fabiana 
Quoos Mayer1, Jose Reck1, Joao Ricardo Martins1. 1Instituto de Pesquisas Veterinárias 
Desidério Finamor, FEPAGRO, Eldorado do Sul, Brazil, 2Universidade Federal do Rio Grande 
do Sul, Porto Alegre, Brazil 

In Brazil, extensive usage of acaricides to control Rhipicephalus microplus have selected strains 
with multiple resistance to acaricides (MRA) in several regions, with a high prevalence in the State 
of Rio Grande do Sul, Southern Brazil. Despite of widespread resistance to synthetic pyrethroids 
(SP), these compounds are still frequently used to control ticks. Resistance to SP in cattle tick is 
associated with mutations in the vssc gene (kdr and/or super-kdr mutations), and metabolic 
resistance mediated by monooxygenases and esterases. Here we have studied the mechanisms 
of resistance to deltamethrin in a R. microplus isolate resistant to all acaricides available (Jaguar 
strain). A larval packet test was performed to assess the toxicity of deltamethrin with and without 
pre-exposure to sub-lethal doses of pyperonilbutoxyde (PBO, a monooxygenases inhibitor), 
triphenylphosphate (TPP, an esterases inhibitor) and diethylmaleate (DEM, a glutathione S-
transferase inhibitor). A susceptible reference strain was included in the study (Mozo). To look for 
kdr and super-kdr mutations within the domain II of the vssc gene, we have sequenced PCR-
derived fragments of DNA from 10 individuals of the Jaguar strain. Monooxygenases and 
esterases seem to play a minor role in resistance to SP in the Jaguar strain. The pre-exposure to 
PBO, TPP and DEM resulted in 3.25-, 2.69- and 1.12-rate reduction in the LC50 of deltamethrin, 
respectively. Target-site mutation seems to be the major mechanism of resistance to SP in the 
Jaguar strain. The kdr mutation (C190A) was found in eight individuals. One tick presented both 
kdr and super-kdr (T170C) mutations and one tick presented no mutations in the domain II of the 
vssc gene. Further studies must be performed to investigate the main mechanisms of resistance 
to SP among the cattle tick populations in Southern Brazil. 
Funding: CNPq, FINEP, FAPERGS, FDRH-RS. 

125 
Inefficacy of amitraz and cypermethrin to kill resistant Rhipicephalus microplus from 
seven cattle farms in Antioquia, Colombia. 
Ánderson López-Arias*2, David Villar-Argaiz1, Jenny Chaparro-Gutiérrez2. 1Grupo CIBAV, 
Facultad de Ciencias Agrarias, Universidad de Antioquia UdeA, Calle 70 No. 52-21, Medellín, 
Colombia, Medellin, Colombia, 2Facultad de Ciencias Agrarias, Universidad de Antioquia UdeA, 
Calle 70 No. 52-21, Medellín, Colombia, Medellín, Colombia 

In Antioquia, the problems to control tick infestations are widespread and rancher claim 
conventional treatments are no longer effective. Classical acaricides, field trials are showing that 
as more tick become resistant.  Some assays like the Adult Immersion Test (AIT), was used with 
ticks collected from 7 different Antioquian farms during 2014. Weight balanced groups of ≥30 ticks 
from each farm were exposed for 5 min to cypermethrin 150 ppm (Ganabaño(R), Novartis) or 208 
ppm amitraz (Triatox(R), Shering-Plough), dried on paper towel, and incubated for 20 days at 27 
°C and 95% relative humidity.  The total egg mass of each tick was weighed and divided by its 
initial weight to calculate the fecundity index.  Then, 12 mg of the first eggs deposited (»300 eggs) 
were further incubated and fertility for each tick was based on total percentage of egg 
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hatch.  Efficacy of treatments was determined by comparing the index of reproduction (fecundity 
x fertility) to that of the control group exposed to water. A non-parametric Mann-Whitney U-test 
was used to establish statistical differences between treated and control group for each 
reproductive variable.  Control ticks had an egg production of 45-50% of their body weight, and 
the fertility of eggs laid the first days of incubation was between 85-95%. Cypermethrin had 
completed lost its efficacy, except for ticks from one farm, where it still maintained an 18% 
efficacy.  Amitraz showed efficacies as follows: 0% (2 farms), 13-14% (2 farms), 24-25% (2 farms) 
and 56% (1 farm).  A significant reduction in the reproductive index was only observed for amitraz 
at the 3 farms with the highest efficacies.  In conclusion, the efficacy of both cypermethrin and 
amitraz to kill engorged adult ticks, as would be expected for susceptible strains, has been 
completely lost for cypermethrin and drastically reduced for amitraz in all the farms. 

126 
Diagnosis of feline whipworm infection in southern Florida. 
Jinming Geng*1, David Elsemore1, Jennifer Ketzis2, Nathalie Oudin2. 1IDEXX Laboratories, Inc, 
Westbrook, ME, 2Ross University, Basseterre, St. Kitts and Nevis 

 
  Whipworm (Trichuris spp.) is one group of nematode that resides in the large intestine of their 
definitive hosts. The epidemiology of whipworm infection is usually determined by their species 
specificity and the definitive host environment. Compared with canine whipworm (T. vulpis) 
infection, which is widely reported and well-documented across the world, feline whipworm (T. 
serrata or T. campanula) infection is rarely reported, especially in North America. However, the 
incidence of feline whipworm infection in cats on St. Kitts, West Indies was shown to be relatively 
high with both fecal flotation and fecal whipworm ELISA. In this study, the fecal flotation and 
whipworm antigen ELISA were used to assess the occurrence in feral cats in Florida to determine 
if the incidence of whipworm infections was also high in this similar climatic environment.  
 
   Sixty five fecal samples were collected from feral cats in southern Florida near Miami and tested 
by fecal flotation (ZnSO4, specific gravity: 1.26) and ELISA. Fecal flotation detected whipworm 
eggs in 26.1% (17/65) of the samples and whipworm antigen was detected by ELISA for 38.5% 
(25/65) of the samples. The antigen ELISA detected eight (12.3%) more positive samples than 
the flotation. All of the whipworm eggs were morphologically similar to each other (67.3 x 33.2 um 
(n=37)) and smaller than T. vulpis eggs. Since adult worms could not be collected and the 
literature is inconsistent in the description of the eggs, the species of Trichuris in the Miami area 
could not be determined.  
 
Key words: ELISA, Trichuris spp, fecal flotation, feline whipworm  

127 
Validating methods for Toxocara egg assessment in soil. 
Paul A.M. Overgaauw*1, Rolf R. Nijsse1, Rowenda Geers2, Arike Simpelaar2, Marjolein 
Smolders2. 1Utrecht University, Faculty of Veterinary Medicine, Utrecht, Netherlands, 2Student 
University of Applied Sciences, Den Bosch, Netherlands 

Many reports are published in which the presence of Toxocara eggs in soil is investigated. 
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The lack of uniformity, standardization, and validation of the methods used, makes the 
comparison of results difficult. We investigated examination methods in three different soil types: 
low-humus sandy soil, garden soil and clay soil. From these results, the most practical method in 
combination with an optimal yield of eggs can be proposed. The six examination methods, all 
followed by flotation-centrifugation using a sucrose solution (1,3 g/cm3), consist of sieving (using 
300µm, 150µm and 38µm sieves), non-sieving and non-sieving with an extra previous flotation. 
All three methods were also compared with and without use of a detergent. Each method was 
triple tested per soil type, artificially contaminated with approximately 250 Toxocara eggs. 
 
For all soil types the best results were obtained using the sieving method (on average a 58,3% 
egg yield compared to 29,9% without sieving). The use of a detergent with the sieving method 
has a positive effect in sandy soil (68% vs. 35% without) and garden soil examination (71% vs. 
54% without). In clay soil no difference was found (57% both).  
It took 4 hours to examine 4 samples using the sieving method and 3–4 hours to examine 8 
samples using non-sieving methods. 
 
It was concluded that depending on the priority (number of eggs to be found, examination time, 
materials used) the choice of a method may be different, however the best yield will be achieved 
with the sieving method using a detergent.   

128 
Evaluation of the accuracy and precision of the FLOTAC fecal egg counting method and 
comparison to the modified Wisconsin and modified McMaster methods in horses. 
Victoria Demello*, Sue Howell, Bob Storey, Ray Kaplan. University of Georgia, College of 
Veterinary Medicine, Athens, GA 

Accuracy, precision and detection sensitivity are all important parameters to consider when 
selecting a fecal egg counting method, particularly when performing a fecal egg count reduction 
test (FECRT).  The FLOTAC is a novel method recently developed that combines components of 
the McMaster (grid) and the Wisconsin (centrifugation) methods yielding a hybrid technique with 
a detection sensitivity of 1 EPG.  In this study, we first compared 3 commonly used floatation 
solutions; Sheathers sugar, sodium nitrate, and zinc sulfate, to determine which solution yielded 
the best egg recovery and lowest variation among repeated egg counts using the FLOTAC.  We 
then compared the accuracy and precision of the modified McMaster (20 EPG sensitivity), the 
modified Wisconsin (5 EPG sensitivity), and the FLOTAC method (1 EPG sensitivity) in a 
simulated FECRT. Levels of FEC reduction were set to 0% (only egg-containing feces), and to 
80%, 90%, and 95% by combining fecal slurries of egg-containing and egg-free feces in set 
proportions.  Four different horses were used, and for each horse all FEC were replicated 5 times 
for each level of FEC reduction for each method.  All methods yielded reasonably good accuracy 
and precision; however, the FLOTAC method had the best performance of the 3 methods, yielding 
remarkable levels of accuracy and precision.  At 95% reduction the mean for the 4 horses was 
94.5%, with a range of 93.2-95.8, at 90% reduction the mean was 90.1%, with a range of 89.2-
90.7, and at 80% reduction the mean was 79.1%, with a range of 76.1-80.4. The modified 
Wisconsin tended to be intermediate in performance, and the modified McMaster demonstrated 
the lowest accuracy and precision.  These data provide strong evidence the FLOTAC is the 
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preferred method when performing a FECRT.  However the FLOTAC method was also the most 
time consuming and was the most technically challenging to perform.   

129 
Performance of three flotation methods for the recovery of helminth eggs in bovine fecal 
samples. 
Matthew McCullouch*, Arfan Zaman, Dwight Bowman. Cornell University, Ithaca, NY 

Baseline knowledge of parasitic infection was desired for a small research herd at Cornell 
University. The herd was made up of 25 beef bulls of varying age, times of introduction, source, 
deworming history and breed. Fecal sample collection occurred prior to and after a preplanned 
anthelmintic treatment and: centrifugal sugar float (1.3 spg), Flotac®, and the McMaster’s 
chamber slide. To minimize variation due to eggs and (oo)cysts being non-randomly distributed 
within the fecal mass, a stock solution of each sample was made to serve as the source for each 
examination. Recovered by all methods were strongylids (including those of Nematodirus) and 
Trichuris eggs; a few Eimeria oocysts were also observed but not counted.  The centrifugal sugar 
floatation was considered the golden standard in this study because of its lack of dilution and 
straight forward reading of sample that required no mathematical manipulation of the resulting 
counts. The sugar floatation, however, did require reading the sample on a slide with a significant 
amount of debris and was time consuming with high egg numbers. The Flotac® unit was easy to 
read and featured minimal debris but because only a half gram of sample was used, required 
multiplication by a dilution factor to determine the numbers of eggs per gram. Also the time 
involved in set-up and cleaning the Flotac® was a hindrance. The McMaster’s was the easiest to 
read, but because of its 1:15 dilution rate, the rate of detection for this test was limited in this study 
by the fairly low worm burden present in these animals. 

130 
Examining nested PCR on cerebrospinal fluid as a potential live animal assay for 
diagnosis of meningeal worm (Parelaphostrongylus tenuis) infection. 
Richard Gerhold*, Caroline Brown, Caroline Grunenwald. University of Tennessee, Knoxville, 
TN 

Parelaphostrongylus tenuis (meningeal worm) infection causes severe neurological disease and 
death in domestic and wild camelids, cervids, ruminants, and equids.  Currently we lack a highly 
sensitive and specific antemortem diagnostic test for the detection of P. tenuis infection.  Animals 
are definitively diagnosed with verminous migration upon necropsy, through histological 
evaluation and polymerase chain reaction (PCR) analysis of brain spinal cord tissue.  We 
attempted to validate a cerebrospinal fluid based nested PCR (nPCR) assay that was developed 
in our laboratory to diagnose P. tenuis in cases of unexplained neurologic disease in live animals. 
Thirty-one cerebrospinal fluid samples from a variety of P. tenuis-suspect animals having variable 
neurologic signs were analyzed using the nPCR protocol.  Four of the thirty-one samples, all from 
free ranging moose (Alces alces linneaus), were PCR positive.  One of the four sequences had a 
100% identity to P. tenuis from (GenBanK accession GU122924).  The remaining three 
sequences were of host DNA.  These results indicate that CSF nPCR and subsequent sequencing 
is a low sensitivity, but high specificity test for P. tenuis in live animals. Currently our laboratory 
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offers nPCR and sequencing for tissue samples with suspect P. tenuis infection and we are 
developing an ELISA test for P. tenuis to be used for research and diagnostic purposes. 

131 
Accuracy and precision of the mini-FLOTAC technique for generating equine strongyle 
egg counts. 
Marie L Noel*, Martin K Nielsen. University of Kentucky, Lexington, KY 

The Mini-FLOTAC technique is a recently developed method for generating parasite egg counts. 
It is a simplification of the FLOTAC principle that could represent an alternative to the McMaster 
method. However, studies comparing the two methods in both precision and accuracy are 
needed. This study aimed at evaluating the Mini-FLOTAC technique for generating equine 
strongyle egg counts through a two-part procedure. Part One, a set of fecal counts was executed 
using both methods. Twenty-four horses of mixed breeds were used, 23 mares and 1 stallion. 
Age range was 3-14 years. The count was performed in triplicates, and each sample was counted 
using Mini-FLOTAC and McMaster. Part Two, a blind count on a set of spiked fecal samples was 
performed. Half the samples had no eggs, one portion of the samples spiked with 5 EPG (Eggs 
Per Gram), one portion with 50 EPG, one portion with 500 EPG, and one portion with 1000 EPG. 
It was found that Mini-FLOTAC and McMaster techniques had 83.7% and 52.3% precision, 
respectively. The average standard deviation of the Mini-FLOTAC and McMaster before 
multiplication was 18.04 and 4.42, respectively. After multiplication factors (5 for Mini-FLOTAC 
and 50 for McMaster), these numbers jump to 90.21 and 221.09, respectively. Therefore, the 
standard deviations were affected by the multiplication factors, but the precision was not. The 
Mini-FLOTAC does show higher precision, which is valuable in certain applications of egg-
counting. For example, when attempting to determine parasite resistance to treatment, using a 
more precise egg-counting method can assure that a reduction in eggs counted is a genuine 
reduction and not a chance variability.  

132 
Evaluation of three sedimentation times within the Baermann apparatus on recovery of 
Strongylus vulgaris and S. edentatus third stage larvae from equine coprocultures. 
Jennifer L. Bellaw*, Martin K. Nielsen. University of Kentucky, Lexington, KY 

Traditional methods of diagnosing equine Strongylinae infections require culturing feces, 
sedimenting the culture media in Baermann apparatuses, collecting the sediment, and 
morphologically identifying recovered third stage larvae. However, this method is plagued by low 
negative predictive values. This study evaluated sedimentation time within the Baermann 
apparatus by comparing larval recovery from the traditionally collected sediment, “sediment 
1”,  and from the usually discarded remaining fluid contents, “sediment 2” of the Baermann 
apparatus after 12, 24, and 48 hours. A grand total of 147,482 larvae were recovered and 
examined. Sedimentation time did not significantly influence total larval recovery. At all three 
durations, significantly more Cyathostominae and Strongylus vulgaris larvae were covered from 
sediment 1 than from sediment 2. However, less than 60% of all recovered S. edentatus were 
recovered from sediment 1. As 95% of S. vulgaris larvae were always recovered from sediment 
1, the need for collection and examination of the remaining fluid contents of the Baermann 
apparatus is obviated when performing coprocultures for diagnosis of S. vulgaris infections, and 
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sedimentation for 12 hours is adequate. Approximately 70% of Cyathostominae were recovered 
in sediment 1 at all durations, suggesting that 12 hours of sedimentation is adequate, although 
there is a need for future research evaluating the risk of selection bias at differing sedimentation 
times among individual cyathostomin species. In contrast to S. vulgaris, collecting and examining 
the entire contents of the Baermann apparatus may be necessary when an increased diagnostic 
sensitivity and negative predictive value is desired in diagnosing S. edentatus infections as only 
38-61% of larvae were recovered from the sediment 1 portion of the Baermann apparatus. This 
information will allow researchers and practitioners to make more informed decisions in choosing 
appropriate larval recovery techniques, balancing sensitivity, negative predictive value, time, and 
effort. 

133 
Serum ELISA for detecting encysted cyathostomin larvae – preliminary data. 
Holli S Gravatte*1, Jacqueline B Matthews2, Mairi Mitchell2, Craig R Reinemeyer3, Martin K 
Nielsen1. 1University of Kentucky, Lexington, KY, 2Moredun Research Institute, Midlothian, 
United Kingdom, 3East Tennessee Clinical Research, Rockwood, TN 

Cyathostomin nematodes are ubiquitous in grazing equids across the world.  The larvae of these 
parasites invade the large intestinal mucosa and submucosa where they can arrest their 
development for up to two years or more.  Epidemiologic studies have demonstrated an 
accumulation of encysted and arrested cyathostomin larvae near the end of the grazing season. 
When present in high numbers, encysted larvae may cause a severe, life-threatening condition 
termed larval cyathostominosis. This condition has a reported case-fatality rate of about 50%. An 
enzyme-linked immunosorbent assay (ELISA) has been developed to target nine different 
antigens derived from prevalent cyathostomin species and expressed recombinantly. The 
purpose of this investigation was to establish the assay at the University of Kentucky, and to 
generate relevant data from a larvicidal efficacy study. Eighteen juvenile horses with naturally-
acquired cyathostomin infections were randomly assigned to three treatment groups; one 
received moxidectin (400 μg/kg), one received a five-day regimen of fenbendazole (10 mg/kg), 
and one group served as untreated controls. Horses were treated on Day 0, and serum samples 
were collected on Days 0, 5, and 18. All horses were euthanatized and necropsied on Days 18 to 
20 for enumeration of luminal and mucosal burdens of cyathostomins. Data analysis revealed no 
significant changes in ELISA optical density (OD) values over the three time points, but the 
untreated control group had significantly higher OD values than both treatment groups 
(P<0.0001). OD values were significantly associated with mucosal larval counts (p=0.0002) and 
luminal cyathostomin counts (p<0.0001). Results suggest a potential for quantitative or semi-
quantitative interpretation of the ELISA for diagnosing infection with encysted cyathostomin 
larvae. However, the presence of a luminal burden may affect ELISA results, and more work is 
needed to refine and validate this assay.  
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134 
Nematode ELISAs Applied to a Dog and Cat population from St. Kitts, West Indies. 
Jennifer Cote*1, RIta Hanna1, David Elsemore1, Jennifer Ketzis2, Linda Shell2, Diana Scorpio2. 
1IDEXX, Westbrook, ME, 2Ross University School of Veterinary Medicine, Basseterre, St. Kitts 
and Nevis 

   
Gastrointestinal nematode infections are common in dogs and cats and are most commonly 
detected by fecal flotation methods. Diagnosis of helminth infection by fecal flotation may be 
confounded by many factors including infection intensity, exogenous eggs and prereproductive 
nematodes.  New ELISA technology detecting coproantigens offers a different target of 
detection—the adult nematode not the egg.  To determine the pattern of egg and coproantigen 
ELISA signal, we evaluated fecal samples from 73 dogs and 52 cats. The canine population had 
an egg detection rate of:  Trichuris vulpis (5/73; 6.8%), Ascarid (18/73; 24.7%), and Ancylostoma 
caninum (45/73; 61.6%) determined by centrifugation in sugar solution. The canine population 
had an ELISA detection rate of:  Trichuris vulpis (7/73; 9.6%), Ascarid (7/73; 9.6%), and 
Ancylostoma caninum (49/73; 67.1%). Exogenous ascarid eggs may explain the difference in 
egg  and ELISA detection in dogs. The feline population had an egg detection rate of:  T. vulpis 
(35/52; 67.3%), Ascarid (0), and A. tubaeformae (32/52; 61.5%) determined by centrifugation in 
sugar solution. The feline population had an ELISA detection rate of:  T. vulpis (36/52; 69.2%), 
Ascarid (0), and A. tubaeformae (36/52; 69.2%). Analysis of these two fecal populations 
demonstrates the utility of both the ELISA fecal coproantigen detection and fecal egg flotation to 
ensure the greatest detection of nematode infections in canine and feline fecal samples.  

135 
Experimental diagnosis of the filarial parasite Brugia malayi in the cat, the laboratory 
model for lymphatic filariasis. 
Andrew Moorhead*, Erica Burkman, Katherine Hogan, Molly Savadelis. College of Veterinary 
Medicine, University of Georgia, Athens, GA 

Human lymphatic filariasis (LF) is a mosquito-borne disease primarily caused by the parasitic 
nematodes Wuchereria bancrofti and Brugia malayi. These parasites are a major cause of 
morbidity globally, with an estimated 120 million people infected. Brugia malayi is the preferred 
laboratory model for LF due to W. bancrofti requiring the use of primate hosts. Currently, the 
domestic cat is utilized as the primary non-rodent animal model for B. malayi. However, on 
average only 25%-50% of felines become patent, so a method of early detection would be 
invaluable. Currently, the only test to determine infection status is the detection of circulating 
microfilariae, which are usually detectable 4-6 months post-infection. In other filarial parasites 
such as Dirofilaria immitis, the Enzyme Linked Immunosorbent Assay (ELISA) is used to detect 
circulating female uterine antigen. Recently, it was suggested that heat treatment of serum or 
plasma may dissociate the antibody-antigen complex, potentially releasing the antigen so that it 
may be detected. Due to the close relationship of these filarial worms, there could be detectable 
cross-reactivity after heat treatment for B. malayi antigen in these capture-antibody tests. We 
hypothesized that we would be able to detect circulating antigen after heat treatment in the serum 
of these infected cats. Ten male domestic cats were infected by subcutaneous injection of 400 B. 
malayi third-stage larvae. Serum was collected at key time points post-infection. Both heat-treated 
and room temperature serum was tested for circulating antigen using the DiroCHEK® ELISA kit. 
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Of the six cats that became microfilaremic, five tested antigen-positive, whereas only one cat with 
a low microfilaremia tested antigen-negative. These data may indicate a methodology other than 
microfilarial counts may be used to detect B. malayi infections in cats. Furthermore, heat 
treatment of serum could expose epitopes that cross-react with the antibody used in commercial 
D. immitis tests. 

136 
Parasites recovered in fecal samples collected from wild Madagascar hissing 
cockroaches, Gromphadorhina portentosa. 
Jessica Conroy*1, Araceli Lucio-Forster1, Julie Pomerantz2, Luke Dollar3, Jill Greisman4, Dwight 
Bowman1. 1Cornell University, Ithaca, NY, 2Duke University, Durham, NC, 3Duke University; 
Pfeiffer University, Durham, NC, 4Midvale Veterinary Clinic, Nelliston, NY 

Gromphadorhina portentosa, the Madagascar Hissing Cockroach (MHC), is an unconventional 
pet and a common invertebrate in zoological collections across the country. Although there has 
been some interest in describing the endoparasites of this and other invertebrate species, much 
of this work has been done with captive animals far from their native environments. There is a 
paucity of information regarding the parasitic fauna of wild Madagascar Hissing Cockroaches. In 
order to survey endoparasites of wild individuals, single G. portentosa were trapped in 
Ambodimanga, Ankarafantsika National Park, Madagascar in two consecutive years. Collected 
animals were housed in ventilated zip-lock bags overnight to obtain fecal samples and released 
the following day. In total, 56 samples were collected and fixed in 10% buffered formalin (31 
samples in 2011 and 25 samples in 2012). A sedimentation procedure was conducted on each 
sample to recover any parasites present therein. Oxyurid eggs were most commonly recovered; 
present in almost all samples. Gregarine oocysts and Nyctotherius-like cysts were also identified 
in some of the samples. 

137 
Evaluation of an experimental Giardia ELISA for use with cats and dogs. 
Jocelyn Browning*, Jack Heptinstall, Davina Campbell, Joel Herbein. TECHLAB, Inc, 
Blacksburg, VA 

Background: Giardia spp. are protozoan parasites associated with intestinal disease in humans, 
cats, and dogs.  A host is infected by coming into contact with a contaminated environmental 
factor such as free standing water or soil, and various other fomites.  The disease is generally 
self-limiting but can be treated with metronidazole to decrease severity and recurrence. Therefore, 
identifying the cause of illness allows for optimal health care response.   
 
Objective: An experimental Giardia ELISA for the detection of Giardia spp. in dogs and cats was 
compared to direct fluorescent assay (DFA), MERIFLUOR® Cryptosporidium/Giardia (Meridian 
Bioscience, Inc.) to evaluate its clinical efficacy.  
 
 Animals: A sample size of 438 local and shelter animals, both normal and diarrheal, with 13% 
cats and 87% dogs. 
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Methods: A 2-step qualitative Giardia ELISA was performed on 438 fresh fecal samples. DFA was 
run according to the manufacturer’s specifications.   
 
 Results: The correlation between ELISA and DFA was 97.7% for both cats and dogs.  Separately 
the feline samples had a 100% correlation with corresponding sensitivity and specificity. The 
larger population of canine samples yielded a 92.4% sensitivity with 99.6% specificity for an 
overall correlation to DFA of 97.4%. 
 
Conclusion and Clinical Relevance: The results of this comparison demonstrate that the Giardia 
Vet ELISA has a strong correlation to the MERIFLUOR® Cryptosporidium/Giardia (Meridian 
Bioscience, Inc.) DFA test.  This suggests a viable testing alternative able to verify the presence 
of Giardia in a sample that requires less expertise and equipment, lower costs with quicker results, 
and the ability to do batches of samples. 

138 
Diagnosis of Lynxacarus radovskyi using adhesive tape and hair plucks. 
Lobna Dagher*, Steve DeCamp, Sarah Van Mater, Catherine Cote, Sylvia Choe, Randi Jones, 
Linda Shell, Jennifer Ketzis. Ross University School of Veterinary Medicine, Basseterre, St. Kitts 
and Nevis 

Lynxacarus radovskyi, a fur mite of cats, is commonly found in tropical climates and some areas 
of the southern United States. Clinical signs of infestation range from none to pruritus and alopecia 
which can lead to secondary infections. Co-infections with Cheyletiella yasguri, Felicola felis and 
other ecto-parasites are not uncommon. Limited information is available on the best diagnostic 
method and predilection sites for L. radovskyi.  In this study, the adhesive tape method (0.75 x 
1.75 inches pressed to the hair to remove at least 20 hairs, placed on a slide and viewed at 100X 
or greater magnification using a compound microscope) was compared to the hair plucking 
method (hemostat used to remove approximately 20 hairs, placed in a petri dish with mineral oil 
and viewed at 40x to 100x using a dissecting microscope). Seven sample sites (tip of the tail, 
dorsal tail head, perianal region, distal pelvic limb, proximal pelvic limb, dorsal head and in-
between scapula) on 36 cats were assessed. Both methods identified 21/36 cats as positive. The 
adhesive tape method identified 9 additionally infested cats, while the pluck method identified 2 
additional cats. Only 4/36 cats were negative on both methods. Not only did the adhesive tape 
method identify more positive cats, more locations were positive (p = 0.001). The dorsal tail head, 
perianal region and pelvic limb  (distal and proximal) sites had the most positive results while the 
dorsal head and scapula sites had the least positive results. The tape method also identified more 
co-infections (20 vs 6), with the most common co-infection being Cheyletiella yasguri.  
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139 
Evaluating Schistosoma mansoni point-of-care immunodiagnostic tests for detection of 
Heterobilharzia americana antigen in dogs. 
Jessica Rodriguez*1, Govert van Dam2, Barbara Lewis3, Karen Snowden1. 1Texas A&M 
University, College of Veterinary Medicine and Biomedical Sciences, College Station, TX, 
2Leiden University Medical Centre, Centre of Infectious Diseases, Leiden, Netherlands, 3Texas 
Veterinary Medical Diagnostic Laboratory, College Station, TX 

Heterobilharzia americana is a schistosome parasite of mammalian wildlife, dogs, and horses in 
North America.  Parasitic infection in dogs can lead to severe intestinal and hepatic 
disease.  Fecal saline sedimentation and fecal PCR are commercially available diagnostic tests 
for H. americana; however, intermittent egg shedding may result in false negative tests.  Two 
point-of-care immunodiagnostic tests (POC-CCA and POC-CAA; Rapid Medical Diagnostics, 
Pretoria, South Africa) detect circulating cathodic antigen (CCA) and circulating anodic antigen 
(CAA) in humans infected with Schistosoma mansoni, a related parasite.  These antigens are 
released into the host circulation from the worm gut and appear to be highly conserved across 
schistosome species.  We evaluated the performance of these tests in potentially naturally 
infected dogs.  Eligible cases included dogs diagnosed with H. americana by fecal sedimentation, 
PCR, or histology; cohort dogs in the household; or dogs with clinical signs of 
disease.  Veterinarians submitted feces, serum, and urine from 23 patients.  We performed the 
POC-CCA test with urine, and POC-CAA test with serum.  We compared these results with fecal 
saline sedimentation and conventional PCR and sequencing on fresh feces and sedimented 
feces.  Two dogs were positive by POC-CCA, 2 by POC-CAA, 4 by fecal saline sedimentation, 3 
by fecal PCR on fresh feces, and 6 by fecal PCR on sedimented feces.  A total of six dogs were 
positive when test results were combined.  Two dogs were positive using 1 test, 1 was positive 
using 2 tests, 1 was positive using 3 tests, and 2 were positive using all 5 tests.   CCA and CAA 
antigens were detected in H. americana infected dogs and may be useful as immunodiagnostic 
targets.  A combination of parasitologic, immunologic, and molecular tests are probably needed 
for the most accurate diagnosis of H. americana infection in dogs. 

Molecular and Immunology  

140 
Optimization of an Immunofluorescent Antibody Test for Aelurostrongylus abstrusus 
Infection in Cats. 
Alexandra Kravitz*, Janice Liotta, Dwight Bowman. Cornell University, Ithaca, NY 

Aelurostrongylus abstrusus is a globally distributed metastrongyle infecting cats’ lungs. Studies 
have linked A. abstrusus infections to anesthesia associated death in cats and though commonly 
infections are subclinical, they are potentially fatal.  
 
A. abstrusus infections are diagnosed by direct examination of the larvae through fecal 
examination or bronchioalveolar lavage. Cats usually do not have larvae in their feces before 30 
DPI and after 100 DPI thus falsely appear negative. This and the fact infected cats only shed 
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larvae within a relatively short period of their infection make elucidating an exact prevalence rate 
difficult. Recently, an immunofluorescent antibody test (IFA) was developed to detect A. abstrusus 
antibodies in cat serum. The following experiments serve to optimize this IFA, make it lab-friendly, 
and examine the antibody levels in cats of known infection status.  
 
A method was sought to cryopreserve larvae for use in the IFA. Experiments determined larval 
storage in 5% DMSO at -20°C and a 1:48 cat serum with a 1:180 secondary antibody dilutions 
were ideal for the IFA, resulting in bright fluorescence in infected and limited fluorescence in 
uninfected serum.22 Infected cat serum illustrated a general increase in antibody titer as 
infections progressed with positive titer at 478 DPI. Barrier housed cat serum (1/10), a definite 
negative, tested positive indicating possible cross reactivity. This remains to be further examined 
and additional IFA optimization. Future research goals include larval fixation to a slide and moving 
to a colorimetric assay similar to an ELISA. 

141 
The Resilience of the African Grasscutter (Thryonomys swinderianus) to Trypanosoma 
organisms. 
Maxwell Opara*1, Joy Maxwell2, Benjamin Fagbemi3. 1University of Abuja, Abuja, Nigeria, 
2Federal University of Technology, Owerri, Owerri, Nigeria, 3University of Ibadan, Ibadan, 
Nigeria 

The grasscutter (Thryonomys swinderianus) is a wild hystricomorphic rodent widely distributed in 
the African sub-region and exploited in most areas as a source of animal protein, thus leading to 
it’s recent domestication.  Twenty seven (27) captive - reared grasscutters housed in a raised iron 
cage and fed guinea grass (Panicum maximum) and water daily, were used to determine the 
effects of experimental infection of these rodents with Trypanosoma congolense and T. vivax for 
21 days. The PCV, MCHC, total WBC and Lymphocytes of grasscutters experimentally infected 
with T. congolense and T. vivax significantly decreased  (p<0.05), while  their   MCV  significantly 
increased (p<0.05) 21 days post infection (dpi).  Plasma glucose and cholesterol were decreased 
(p<0.05). Body temperature fluctuated between 37.40C and 39.20C with a peak on day 12 
(39.20C) in T. congolense infection and 37.50C to 40.10C which peaked on day 8 (40.10C) in T. 
vivax. The livers and kidneys showed vacuolar and tubular epithelial degenerations respectively, 
with thrombosis in alveolar blood vessels, but no mortalities. The results of this study have shown 
the ability of the grasscutter to harbour trypanosome organisms without any deleterious effect, a 
factor which could be investigated to understand the reason for the trypano – tolerance. Following 
this,  the grasscutter could thus serve as a candidate animal for vaccine production against African 
animal trypanosomosis (AAT). 

142 
Fecal lactoferrin as a biomarker for intestinal inflammation in dogs with giardiasis. 
Lera Brannan*1, Chelsea Horton2, Meriam Saleh2, Kurt Zimmerman2, James Boone1. 
1TECHLAB, Inc, Blacksburg, VA, 2Virginia-Maryland College of Veterinary Medicine, Virginia 
Tech, Blacksburg, VA 

Introduction:  Elevated fecal lactoferrin is linked to intestinal inflammation in humans, due to the 
migration of activated neutrophils.  In humans, fecal lactoferrin concentration does not typically 
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increase with giardiasis.    Dogs with giardiasis may initially be asymptomatic carriers, though they 
often develop tissue damage and gastrointestinal symptoms over time.  It is unknown if fecal 
lactoferrin is elevated in canine giardiasis. 
 
Aim:  Evaluate fecal lactoferrin concentrations in dogs with giardiasis compared to healthy 
cohorts. 
 
Methods:  Giardia status was determined by Zinc Sulfate and Immunofluorescence Assay.  The 
patient cohort was comprised of dogs from shelters/rescues, wellness visits, and screenings of 
recent diarrheal illness.  Healthy cohorts included asymptomatic Giardia-infected and uninfected 
dogs.  Stool consistency was ranked 1-5 from liquid to formed consistency.  Canine fecal 
lactoferrin concentrations were evaluated using an enzyme-linked immunosorbant assay (ELISA). 
 
Results:  In this study, 98 canine fecal specimens were included from 3 veterinary laboratories in 
Oklahoma (68.4%), Colorado (18.4%), and Virginia (13.3%). The male to female ratio was 1:1, 
with 57 Giardia-infected dogs.  Median fecal lactoferrin concentrations were significantly higher 
(p<0.0001) in Giardia-infected dogs (8.51µg/mL) than in uninfected dogs (0.00µg/mL).  Giardia 
cyst count had no correlation to lactoferrin concentration, though cyst count (p=0.0012) and 
lactoferrin levels (p=0.0018) were significantly different in the formed-stool consistency 
group.  When comparing clinical presentation, Giardia cyst count was significantly higher in recent 
diarrheal dogs than in wellness visit dogs (p=0.0067).  Lactoferrin levels trended higher for dogs 
with recent diarrhea compared to healthy dogs, independent of Giardia status.   
 
Conclusion:   Our findings show that lactoferrin concentrations are significantly higher in dogs with 
giardiasis than in their healthy cohorts.   Lactoferrin concentrations and Giardia cyst count were 
significantly lower in the formed-stool consistency group.  Additional studies are needed 
comparing fecal lactoferrin to endoscopy and histology for assessing mucosal inflammation. 

143 
Molecular Detection of Pathogens in Rhipicephalus microplus Populations from 
Veracruz, México. 
Renato Andreotti*1, Francisco Piña2, Isabella Blecha3, Marcos Valério Garcia1, Leandro Higa4, 
Dora Salas5, Jacqueline Barros1, Adalberto Perez De Leon6. 1Embrapa Beef Cattle, Campo 
Grande/Ms, Brazil, 2Graduate Program In Infectious Diseases, Campo Grande, Brazil, 
3Graduate Program In Animal Science - Ufms, Campo Grande, Brazil, 4Graduate Program In 
Animal Science, Campo Grande/Ms, Brazil, 5Facultad de Medicina Veterinaria y Zootecnia – 
Universidad Veracruzana, Vera Cruz, Mexico, 6United States Department of Agriculture – 
Agricultural Research Service; Knipling-Bushland U.S. Livestock Insects Research Laboratory, 
Kerrville, TX 

Bovine babesiosis, caused by several species of Babesia including B. bigemina, and 
anaplasmosis, caused by Anaplasma marginale, are tick-borne diseases affecting cattle wherever 
in the world the tick vector Rhipicephalusmicroplus is endemic. The detection and control of these 
pathogens are required to protect animal health problems and to mitigate the economic impact 
caused by them. The objective of this study was to investigate the presence of A. marginale and 
B. bigemina genetic material in R. microplus ticks from different properties in Mexico. Forty-one 
R. microplus tick samples were collected in 7 different Mexican farms. DNA was extracted using 
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a protocol containing guanidine thiocyanate and phenol. DNA quality was evaluated using 
spectrophotometry. A polymerase chain reaction (PCR) assay was applied for pathogen detection 
using specific primers for B. bigemina amplifying a 262 base pairs fragments (bp), and for A. 
marginale, generating a 458 bp amplicon. PCR products were separated by agarose gel 
electrophoresis and visualized with ultraviolet light for photographic records. Preliminary results 
are presented here. Two samples were positive for A. marginale, which were collected in the 
same farm (PZTM), and one sample was positive for B. bigemina (Tres Hermanos). The use of 
PCR for diagnosing these diseases offers enhanced and faster sensitivity and specificity on 
current infectious process as compared to serological tests. These aspects also offer the 
opportunity to understand co-infection status and the implications for the clinician trying to deal 
with the effects of tick-borne diseases on animal health and production. 

144 
Diversity of the brown dog tick, Rhipicephalus sanguineus, in North America. 
Livvy Jones*, Jeff Gruntmeir, Susan Little. Oklahoma State University Center for Veterinary 
Health Sciences, Stillwater, OK 

The brown dog tick, Rhipicephalus sanguineus, has a worldwide distribution due to the ubiquity 
of its primary host, the domestic dog. However, different populations of R. sanguineus vary in 
their behavior and ability to transmit different disease agents. Recent review of morphology and 
mitochondrial gene sequences of brown dog ticks collected from Europe, Asia, South America, 
and Oceania has shown that the R. sanguineus complex parasitizing dogs is actually comprised 
of several distinct taxonomic units commonly referred to as R. sanguineus sensu lato, R. sp. I, R. 
sp. II, and R. sp. III. To determine the genetic diversity of R. sanguineus in the United States and 
the Caribbean, we examined ticks collected from several geographic locations (n=10), including 
Oklahoma, Texas, Illinois, Florida, and Haiti. All ticks were identified as brown dog ticks by 
morphologic examination and comparison to standard keys.  Ticks were also dissected and 
mitochondrial 12s genes amplified and sequenced. To date, sequence analysis has confirmed 
the presence of both Rhipicephalus sp. II (southern lineage) and R. sanguineus sensu lato 
(northern lineage), suggesting multiple morphotypes are present in the region. Analysis of 
additional brown dog tick specimens from North America will allow more complete understanding 
of the full extent of diversity in the R. sanguineus complex and likely has important implications 
for disease transmission, including zoonotic risk. 

145 
Identification of Ixodes scapularis tick saliva proteins sequentially injected into host 
every 24 hours through five days of feeding. 
Tae Kim*1, Lucas Tirloni2, Zeljko Radulovic1, Antonio Pinto, John Yates III, Itabajara da Silva 
Vaz2. 1Texas A&M University, College Station, TX, 2Universidade Federal do Rio Grande do 
Sul, Porto Alegre, Brazil, CAPES Foundation, Ministry of Education of Brazil, Brasília, Brazil 

Ticks are blood-feeding ectoparasites that surpass all arthropods in transmission of a greater 
variety of pathogens. Tick saliva is known to contain a mixture of pharmacological active 
components: proteins and other molecules that facilitate blood meal uptake and disease agent 
transmission by ticks. Majority of the individual key components utilized by the tick are unknown. 
In this study we conducted a comprehensive time-course feeding study to identify 582 tick and 82 
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host derived proteins in Ixodes scapularis tick saliva during feeding. We used a systems biology 
approach to identify proteins in I. scapularis tick saliva every 24h through the first five days of 
feeding. We have also identified proteins in saliva of ticks that were engorged and about detach 
from the host, as well as engorged and spontaneously detached. Tick and host derived proteins 
identified here are categorized based on biological function. Protein categories include 
proteinase, proteinase inhibitor, glycine rich proteins, immunity, lipocalin, heme/iron metabolism, 
secreted conserved protein, metabolism (amino acid, carbohydrate, energy, intermediate, lipid, 
nucleotide), and nuclear regulation. Others are classified as cytoskeletal, extracellular matrix/ cell 
adhesion, oxidant metabolism/ detoxification, proteasome machinery, protein export machinery, 
protein modification machinery, signal transduction (including apoptosis), transcription machinery, 
transporter/ receptors, and unknown protein families. T- and/or Z-score analysis of spectral counts 
show relative abundance of each protein class throughout the tick feeding process. The novel 
catalog of I. scapularis tick saliva proteins identified in this study provides an in depth view at 
protein families and/or molecular systems that are present at the I. scapularis tick and host 
interface every 24h. These data provides a foundation for in depth tick feeding physiology studies. 

146 
Phylogenetic and phylogeographic relations of Rhipicephalus microplus (Acari: 
Ixodidae) in Brazil. 
Renato Andreotti*3, Barbara Csordas1, Rodrigo Cunha2, Marcos Valério Garcia3, Poliana 
Fernanda Giachetto Giachetto4, Isabela Blecha5. 1Graduation Program Infectious Diseases - 
UFMS, Campo Grande - BRAZIL, Campo Grande, Brazil, 2Graduation Program i Biotechnogy - 
UFPEL, Pelotas, Brazil, 3Embrapa Beef Cattle, Campo Grande, Brazil, 4Embrapa Informatica 
Agropecuaria, Campinas, Brazil, 5Graduate Program of Animal Science - UFMS, Campo 
Grande, Brazil 

The tick’s large genetic diversity and expansion process need new studies that relate the genetic 
mutations. When ticks develop genetic variability, due to mutations, this may influence tick 
resistance to acaricides and efficacy of new vaccines. The objective of this work was to perform 
phylogenetic and phylogeographic relations inference on ticks from five different Brazilian regions, 
which were identified molecular analysis as Rhipicephalus microplus, using molecular marker 
cytochrome oxidase gene, subunit 1 (COX-1) and internal transcript spacer 2 gene, (ITS2). 
Fragments with (643 bp) for COX-1 and (580 bp) for ITS2 from 22 sample corresponding to the 
five Brazilian regions, were obtained. These results showed the cryptic complex in the R. 
microplus population from Brazilian regions. Value with FST (0.80212) suggests high signals of 
structuration, the values presented in this study strongly suggest that America clusters represent 
different species compared to Asia clusters. The common signal of high haplotypic diversity and 
low nucleotide diversity given by COX-1 and ITS2 genes was shared for the five Brazilian regions 
analyzed. These values are characteristic of a population that are in process of expansion and 
was corroborated with the negative values of the neutrality tests and the start structure of the 
haplotype networks. It is possible to conclude that samples from COX-1 tree has strong support 
for monophyly of the R. microplus Brazilian complex and are distinct from other populations all 
over the world. The genetic variability presented by the markers may influence tick resistance to 
acaricides and the attempt to develop new vaccines against this parasite, contributing to the 
transmission of new pathogens. 
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147 
Surface polar lipids of the lone star tick, Amblyomma americanum. 
Adalberto Perez de Leon*3, Robert Renthal1, Lígia Borges2. 1University of Texas at San Antonio, 
San Antonio, TX, 2Universidade Federal de Goiás, Goiânia, Goiás, Brazil, Brazil, 3USDA-ARS 
Knipling-Bushland U.S. Livestock Insects Research Laboratory, and Veterinary Pest Genomics 
Center, Kerrville, TX 

The lone star tick, Amblyomma americanum, is a vector of microbes affecting humans, domestic 
animals, and wildlife. Previous studies identified several components of a sex pheromone 
released by A. americanum females. Some long-range volatile components are general within the 
Ixodidae. Species-specific pheromones are used at short range and are low volatility substances. 
The chemical analysis of these substances can be challenging. New methods of mass 
spectrometric analysis may be useful to identify contact pheromones by comparing low volatility 
substances on the cuticular surfaces of conspecific males and females. We briefly soaked lone 
star ticks in pentane and analyzed the extracted substances by high-resolution mass 
spectrometry. Males and females were compared under three different conditions: fed together 
on cattle; fed separately on cattle; or unfed. In a preliminary analysis of the mass spectra, we 
found that fed males and fed females had very high surface levels of 18:2 fatty acids compared 
to unfed ticks, approximately ten-fold higher. Fed males had about twice the level of 18:2 fatty 
acids as fed females.  All other fatty acids on fed and unfed ticks were present in much lower 
amounts. Fed males and females also had very high surface levels of triglycerides. Males and 
females fed separately had about the same amounts of triglycerides, but males fed together with 
females had about half the amount of triglycerides as females. Unfed males had about the same 
level of triglycerides as males fed separately, but unfed females had very low amounts of 
triglycerides. Surface amounts of diglycerides, monoglycerides, or phospholipids were about 100-
fold lower than triglycerides. We hypothesize that further analysis of our mass spectrometry data 
will reveal new chemical components, which could be tested for future use in mating interference 
strategies for lone star tick control. 

148 
“Rickettsia amblyommii” in Amblyomma americanum collected in Oklahoma. 
Anne Barrett*, Susan Little. Oklahoma State University, Stillwater, OK 

Lone star ticks (Amblyomma americanum) transmit a wide variety of human and animal 
pathogens in North America, including spotted fever group (SFG) Rickettsia spp. As part of 
ongoing efforts to document the geographic distribution of A. americanum in Oklahoma, dry ice 
traps and tick drags were used to collect adult and nymphal ticks from throughout the state. Active 
surveillance efforts and review of historic records confirmed established A. americanum 
populations are now present in at least 68/77 (88.3%) counties in Oklahoma. Molecular analysis 
targeting the Rickettsia spp. 17kDa gene was performed on ticks collected from three distinct 
regions of the state. In total, Rickettsia spp. were detected in 70/221 (31.7%) ticks tested, 
including those from the northeastern (54/98; 55.1%), southern (7/53; 13.2%), and southwestern 
(9/50; 18.0%) parts of the state. To date, amplicons have been sequenced from A. americanum 
(n=43) from a total of 15 counties throughout the state, including 7 northeastern counties (n=27), 
3 southern counties (n=7), and 4 southwestern counties (n=9); Rickettsia spp. were not detected 
in A. americanum (n=20) from one southern county. Of the Rickettsia spp. sequences amplified, 
all but one were 98.4%-100% identical to “Rickettsia amblyommii” (n=42), a SFG Rickettsia sp. 
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not known to be pathogenic; the remaining amplicon was 100% identical to an uncultivated 
Rickettsia sp. previously reported from A. americanum. Taken together, these data indicate that 
A. americanum ticks are much more widespread in Oklahoma than previously thought and that 
they commonly harbor “R. amblyommii,” an organism thought to be responsible, in part, for high 
statewide canine and human seroprevalence to R. rickettsii, the causative agent of Rocky 
Mountain spotted fever (RMSF). As lone star ticks continue to increase their range, this 
phenomenon may further complicate accurate diagnosis of RMSF in humans and dogs 
throughout the eastern United States. 

149 
Characterization and target validation of putative Amblyomma americanum tick cement 
proteins. 
Taylor Hollmann*, Albert Mulenga, Zeljko Radulovic, Tae Kim. Texas A&M University, College 
Station, TX 

Hard ticks such as Amblyomma americanum feed for long periods of 4-7 days as larva and 
nymphs, and 10-14 days as adult ticks. During this long period of feeding, hard ticks secrete an 
adhesive substance, cement, that anchors the tick’s mouthparts into the skin of the host; in this 
way the tick cannot be groomed off. Therefore, an important question to ask is if disrupting cement 
formation can affect tick-feeding success. In this study, transcription and RNAi silencing analyses 
were used to characterize putative A. americanum tick cement protein encoding transcripts.  LC-
MS/MS was used to identify proteins in tick cement remnants on mouthparts of manually detached 
A. americanum ticks. This analysis identified fourteen unique glycine rich putative tick cement 
proteins. Semi-quantitative RT-PCR analysis dissected tick salivary glands and midgut cDNA of 
unfed through 120h fed ticks clustered 13 of the 14 tick transcripts into three categories: (1) 
constitutively expressed (2) expressed 24h after tick attachment, and (3) apparently up regulated 
in response to tick feeding. To validate significance in tick feeding, putative tick cement transcripts 
were silenced as a cluster using chimeric double stranded (ds)RNA. Ticks injected with the Green 
Fluorescent Protein (GFP) dsRNA and non-injected ticks were used a controls. Assessing tick 
attachment onto host skin, time completion of feeding, mortality, engorgement mass as proxy for 
blood meal size, and fecundity determined the effect of silencing tick cement transcripts on A. 
americanum feeding success.    

150 
An unexpected find in the Ehrlichia - Amblyomma americanum microbiome. 
Rebecca Trout Fryxell*, Jennifer DeBruyn. University of Tennessee, Knoxville, TN 

The study of vector microbiomes is important to understanding vector biology, such as vector 
competence.  One important vector in the southeastern United States 
is Amblyomma americanum, the Lone star tick, a vector of Ehrlichia to humans and canines. The 
objective was to compare the microbiomes of field-collected Ehrlichia-infected and 
uninfected A. americanum (indicated by PCR amplification of groEL within Ehrlichia). A total of 51 
specimens collected from southwestern Tennessee were used in the analyses, of which 17 were 
positive with Ehrlichia and 34 were negative with Ehrlichia. Prior to microbiome analyses there 
were no significant differences among the Ehrlichia negative and positive selected specimens by 
sex, trapping method, collection period, habitat type, or soil type (P > 0.05). Bacterial communities 
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were determined using Illumina sequencing of the V3-V4 region of16S rRNA gene amplicons. In 
total, 622 unique OTUs (operational taxonomic units) were identified across all libraries. There 
was a broad range in diversity between samples, with inverse Simpson’s Diversity indices ranging 
from 1.28 – 89.5. As predicted, Ehrlichia positive ticks were characterized by increase 
relative abundances of Ehrlichia and Anaplasma in their microbiomes. Illumina sequencing also 
identified Ehrlichia in three samples that were groEL–negative for Ehrlichia, as well as co-infection 
of Ehrlichia and Anaplasma in one sample. Interestingly, there was no statistical difference in the 
overall microbiome community structure between Ehrlichia positive and negative ticks, but 
there were differences based on collection period, collection method and site soil 
classification  (P < 0.05) and a slight difference between sexes (P < 0.1). The identification of 
microbial differences within a single tick species from a single geographic site, leads us to 
hypothesize that microbial differences exist and are likely representative of geographies, life 
stage, pathogen presence/absence, population structure, and host choice. 

151 
Dirofilaria immitis exhibits sex- and stage-specific differences in excretory/secretory 
miRNA and protein profiles. 
Timothy Geary*2, Lucienne Tritten2, Scott Timmins1, Tom McTier1. 1Zoetis Animal Health, 
Kalamazoo, MI, 2McGill University, Ste-Anne-de-Bellevue, QC, Canada 

The canine heartworm Dirofilaria immitis is known to release excretory/secretory molecules into 
its environment and into its host. We report analyses of the types and amounts of microRNAs 
(miRNAs) and proteins found in D. immitis culture media. We cultivated 800,000 microfilariae for 
6 days, as well as 40 adult females and 40 adult males for 48 hours, separately. In addition, the 
presence of particles of the size of exosomes was established by nanoparticle tracking analysis 
in mixed adults culture medium. Our results are in concordance with the D. immitis molecules 
previously detected in dog blood and in culture medium, but add additional insight into the sex- 
and stage-specificity of these processes. A total of 115 miRNA candidates were detected in the 
current study. The most abundant sequences were produced by adult females; in particular, we 
found 4 isoforms of the nematode miR-100 family, miR-279, and miR-71, overlapping 
substantially with the profile described in blood obtained from infected dogs. However, it is not 
possible to rule out important contributions to the parasite miRNA population in host blood by 
microfilariae, which are present in huge numbers in vivo. The current work showed that a lin-4 
miRNA was most prominently secreted by males, and let-7 was found primarily the microfilariae 
culture medium.  We also detected 4, 27 and 72 parasite proteins in medium from microfilariae, 
females and males, respectively. The only protein in common to all samples was actin, and only 
8 had never been described in other studies of filarial secretomes. Exosomal proteins were well 
represented and were dominated by cytoskeletal proteins, metabolic enzymes and chaperones. 
These data support the hypothesis that filarial parasites release miRNAs and proteins via 
exosomes, and that parasites in culture are representative of parasites in the host in this regard. 
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152 
Quantification of Haemonchus contortus larval death after culture with host immune 
cells by measuring larval ATP. 
Elizabeth Shepherd*1, Javier Garza2, Scott Bowdridge3. 1Graduate Research Assistant, Davis 
College of Agriculture, Longmont, CO, 2Postdoctoral Fellow, Morgantown, WV, 3Assistant 
Professor of Food Animal Production, Morgantown, WV 

Peripheral blood mononuclear cells (PBMC) from H. contortus-primed parasite-resistant St. Croix 
hair sheep drastically reduce H. contortus larval motility in vitro.  Lack of motility is a common 
indicator larval death, however, cellular projections were observed in the cultures that may have 
trapped larvae preventing their motility.  Thus the objective of this experiment was to quantify 
larval death by measuring ATP of larvae cultured with host PBMC. Six St. Croix lambs were 
randomly assigned to naïve (n=3) or priming (n=3) infection groups. Priming infection of 10,000 
L3 larvae were administered and infection persisted for 5 weeks, before being 
dewormed.  Peripheral blood mononuclear cells were isolated from whole blood samples 
collected from each animal.  Cells were then incubated, in triplicate from each animal, on 24 well 
plates with 100 L3 H. contortus larvae in 1mL of cell culture media at a density of 5x105 cells/mL 
for 18 hours at 37°C and 5% CO2.  Adherent cells were removed from larvae using Accumax™ 
enzyme and were sorted from larvae using 40µm cell strainers.  Larval ATP concentration was 
measured using the CellTiter-Glo Assay.  Larvae exposed to primed-St. Croix PBMC had a 
significantly lower ATP concentration (0.04 µM) compared to larvae cultured with naïve-St. Croix 
PBMC (0.06 µM; P = 0.02), while ATP concentration of larvae exposed to naïve-St. Croix PBMC 
were not different from live larvae (0.1µM; P = 0.08). Additionally, larvae exposed to primed-St. 
Croix PBMCs were not significantly different from heat killed larvae (0.01µM; P > 0.05).  Taken 
together these results indicate that reduced motility observed in larvae cultured with PBMC from 
immune St. Croix sheep is directly causing larval death as measured by ATP and not a result of 
immune cell trapping. 

Novel Cases and Other  

153 
An outbreak of fatal nematodiasis caused by a Serpentirhabdias dubielzigi-like nematode 
in captive-bred crested geckos (Correlophus ciliatus). 
Araceli Lucio-Forster*1, Stephen Barten2, Michael Garner3, Janice Liotta1, Serena Schatz1, 
Dwight Bowman1. 1Cornell University, Ithaca, NY, 2Vernon Hills Animal Hospital, Mundelein, IL, 
3Northwest ZooPath, Monroe, WA 

A new species of rhabdiasid nematode, Serptentirhabdias dubielzigi, was described this year from 
cases of ocular, buccal and subcutaneous nematodiasis in three young, captive-bred, ball pythons 
(Python regius) seen in two separate locales in the United States in 2012. Recently, an outbreak 
of fatal nematodiasis involving a nematode with similarities to S. dubielzigi was brought to our 
attention. These cases occurred in August, 2011 in recently hatched, captive-bred, crested 
geckos (Correlophus ciliatus); no adults were affected. Swelling and material accumulation in the 
fornix between the lip and gum with irregular spacing along maxillary and mandibular arcades, 
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anorexia, and death in a few days were evidenced. A histopathological diagnosis of oral and 
visceral nematodiasis with Rhabdias-like nematodes was made at the time of case presentations. 
Our examination of formalin-fixed adult worms confirmed these to be rhabdiasid-like females with 
embryonated eggs in the uterus, and several similarities to S. dubielzigi, most notably the 
presence of double lateral alae spanning the length of the adult worms; a character apparently 
unique to S. dubielzigi amongst rhabdiasids. However, the nematodes in the crested geckos do 
not appear to be identical to S. dubielzigi and are likely a new species of nematode infecting the 
oral cavity of captive reptiles. 

154 
Ascariasis of potential swine origin in an 8-year old child from South Louisiana. 
Ryan Avery*1, Luke Wall2, Victoria Verhoeve1, Kevin Gipson2, John Malone1. 1Louisiana State 
University, Baton Rouge, LA, 2Louisiana State University Health Sciences Center and Children's 
Hospital, New Orleans, LA 

A child in South Louisiana was diagnosed with Loeffler’s syndrome, a respiratory illness 
characterized by high pulmonary eosinophilic infiltration. Based on positive IgE serology and a 
history of contact with swine, the suspected cause of illness was ascariasis.  To determine if the 
illness was caused by a zoonotic Ascaris infection, a site visit and laboratory investigation was 
initiated by the Louisiana Animal Disease Diagnostic Laboratory at Louisiana State 
University.  Fecal samples were collected from the infected child, the child’s sibling, and a 300 kg 
breeding boar maintained at the South Louisiana residence.  Fecal samples were analyzed using 
the ZnSO4, Sheather’s sugar, and MgSO4 double-spin centrifugation methods.  Soil samples were 
collected from the area surrounding swine pens, processed, and analyzed to detect Ascaris 
eggs.  No Ascaris eggs were detected in the patient or the sibling, although both were incidentally 
infected with Enterobius vermicularis.  It should be noted that the patient was previously treated 
with albendazole.  Both boar and soil samples were positive for Ascaris eggs.  Eggs isolated from 
soil were analyzed using Polymerase Chain Reaction (PCR) to determine whether the species 
was Ascaris lumbricoides or Ascaris suum.  Ascaris nuclear ribosomal DNA sequences spanning 
the first internal transcribed spacer (ITS-1) and 5.8S gene were analyzed.  HaeIII restriction 
binding sites were used to differentiate species, as A. lumbricoides sequences contain one 
binding site and A. suum sequences contain two. PCR analysis revealed two binding sites, 
identifying the eggs found in the soil as A. suum.  The patient’s history of contact with infected 
swine, contaminated soil, and the establishment of soil eggs as A. suum, strongly suggests soil-
transmitted infection by A. suum.  This case suggests human ascariasis and other soil-transmitted 
helminth infections in the Southeastern United States still persist, particularly in overlooked areas. 
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155 
Polymorphism in ion channel receptor genes of Dirofilaria immitis: Knowledge for 
anthelmintic drug development and possible resistance development. 
Thangadurai Mani*1, Catherine Bourguinat1, Kathy Keller2, Tara Paterson3, Byron Blagburn4, 
Christian Epe5, Elena Carretón6, Andrew S. Peregrine7, Roger K. Prichard2. 1McGill University, 
Sainte-Anne-de-Bellevue, QC, Canada, 2McGill University, Ste Anne de Bellevue, QC, Canada, 
3St. George's University, St. George's, Grenada, 4Auburn University, Auburn, AL, 5Elanco, 
Novartis Animal Health, Saint-Aubin FR, Switzerland, 6University of Las Palmas de Gran 
Canaria, Las Palmas, Spain, 7Ontario Veterinary College, University of Guelph, Guelph, ON, 
Canada 

Dirofilaria immitis, the heartworm parasite causes canine and feline cardiopulmonary dirofilariasis 
in temperate, tropical, and subtropical areas of the world. Macrocyclic lactones (ML) drugs have 
been used for chemoprophylaxis. Recently, evidence of ML resistance has been confirmed and 
there is an urgent need to find new classes of anthelmintics that could prevent and/or control the 
disease. Most anthelmintics act on ion channels. Targeting ion channel receptors of D. immitis for 
drug design has obvious advantages. Ion channel receptors, present in nematode neuromuscular 
systems, control movement, feeding, mating and responses to environmental cues, which are 
necessary for the survival of the parasite. Any chemical targeting these ion channels will likely act 
quickly on the worms and clears them rapidly but also facilitate rapid high-throughput screening 
for anti-nematode activity based on its obvious effects causing paralysis, hyperactivity or altered 
activity of the worms. Knowledge about the genetic variability of ion channels, could be useful 
information for drug design to help predict if a new anthelmintic may produce variable effects 
against different allelic forms of the target(s) and the possible selection for drug resistance. 
Genetic variability of the ion channel receptor genes of D. immitis was studied using whole 
genomic sequencing data from 8 pooled populations from different geographical locations, four 
were ML susceptible populations and the other four were ML loss of efficacy (LOE) populations. 
A total of 247 ion channels genes/subunits were studied, for which 1750 polymorphic loci were 
identified. These single nucleotide polymorphisms (SNPs) were identified as to those predicted 
to cause amino acid changes in different domains of the receptors. Other SNPs may affect gene 
expression. 

156 
Parasitic disease challenges for water buffalo (Bubalus bubalis) raising in México. 
Dora Romero-Salas*2, Adalberto Pérez de León1. 1United States Department of Agriculture - 
Agricultural Research Service, Kerrville, TX, 2School of Veterinary Medicine and Animal 
Husbandry, Veracruz State University, Veracruz, Veracruz, Mexico 

Water buffalo raising is an ascent sector of the livestock industry in México. Buffalo beef and milk 
production offers the opportunity to diversify livestock production systems in profitable and 
sustainable ways through the utilization of grazing land in tropical regions of the country that 
remain flooded, or are prone to flooding for long periods of time, which complicates cattle 
rasing. However, findings from our veterinary research program indicate that parasites could 
affect the health and productivity of buffalo herds in México. The seroprevalence for Neospora 
caninum was 41.8% (167/400 samples; IC95%: 36.9-46.8) among buffalo herds in the State of 
Veracruz. Male buffaloes >7 years old were more likely to be seropositive (OR: 5.54; IC95%: 1.63-
18.82). Females calving for the first time (OR: 5.65; IC95%: (1.78-17.92), and those that had 
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calved 2-5 times (OR: 4.67 times; IC95%: 1.50-14.50) were more likely to be positive for N. 
caninum antibodies. In another study buffaloes were found to be infested with the southern cattle 
fever tick, Rhipicephalus microplus, and some of these ticks were positive for the presence of 
Babesia spp. kinetes. Of the 215 buffaloes sampled in the State of Veracruz, 51.6% and 
65.5% were seropositive for B. bovis and B. bigemina, respectively. Water buffalo raising 
is gaining popularity. Further research is needed to understand the impact of parasitic diseases 
on the health and productivity of that alternative ranching livestock species in Mexico. 

157 
New Data on the Morphology of Electrotaenia malopteruri (Fritsch, 1886) (Cestoda: 
Proteocephalidae) and the attendant histopathological consequences on Malapterurus 
electricus (Siluriformes: Malapteruridae) from Lekki Lagoon, Lagos, Nigeria. 
Akinsanya Bamidele*. University of Lagos, Akoka, Yaba, Lagos, Nigeria, Lagos, Md, Nigeria 

Abstract:  A parasitologic investigation was carried out on Malapterurus electricus from Lekki 
Lagoon (n = 340). The proteocephalidean cedstode, Electrotaenia malopteruri (Fritsch, 1886) 
(Cestoda: Proteocephalidae: Gangesiinae) which is the type and only species of Electrotaenia 
Nybelin, 1942 was the dominant parasites species recovered. The parasite is specific to the fish 
host. Scanning electron microscopy (SEM) revealed sharp differences in the scolex morphology 
of the new species with the existing species of Electrotaenia malopteruri. 

The new sub-species have a wider spherical scolex, the four uniloculate suckers groove are bean 
shaped and not spherical in the existing species. The suckers of this new species are not widely 
closed to one another but distinctly large with a wider external surface and a wider groove. The disc 
shaped rostellum-like organ is also wider. There is no median line in-between the Uniloculate 
suckers. The overall incidence of infection was 30.2% with higher incidence of infection in the male 
(n = 210 (31.7%) and (n = 130 (27.6%) in the female specimens. A total of 254 helminthes  were 
recovered from the three hundred and forty specimens examined of the fish hosts. The tissue 
sections of the fish host revealed diffuse oedema of epithelium with sloughing of epithelium into 
lumen, marked shortening and matting of villi with diffuse lymphocytic propria together with 
thickened wall of the intestine and the observation of the localized area of calcification. 

158 
Effects of temperature and diet quality on stable fly (Stomoxys calcitrans) development. 
Melina Florez-Cuadros*1, Kristina Friesen2, David Taylor2. 1University of Nebraska - Lincoln, 
Lincoln, NE, 2USDA-ARS, Lincoln, NE 

Stable flies are recognized as important blood feeding ectoparasites of livestock worldwide. Their 
painful bites affect animal performance, decreasing feed efficiency, weight gain, and milk 
production. Historically, this pest has been associated with confined cattle. However, in last 
decades it has become recognized as a significant pest for grazing cattle. Possible reasons 
include changes in cattle management during winter. Cattle producers adopted stationary feeders 
for providing hay for pasture cattle. Wasted hay around the feeders combined with manure and 
urine becomes an excellent developmental substrate for stable flies the following spring, and is 
considered an important source of stable flies in central U.S. Nonetheless, recent studies suggest 
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that other sources are contributing significantly to stable fly populations; flies collected on sticky 
traps are smaller than flies trapped in emergence traps placed around hay feeding rings.  
 
Adult insect size is dependent upon the amount and quality of diet that the larva had available, 
adults do not grow. In stable flies, developmental rate may vary with the quality of the larval 
substrate and size may be an indicator of this parameter. A better understanding of the effects of 
substrate quality on size and developmental rate, will improve our ability to elucidate the 
population dynamics of stable flies. Objectives are to analyze the effects of temperature and diet 
quality on the development of stable flies, using five temperatures 15, 20, 25, 30 and 35 °C and 
four diets containing different amounts of nutrients. Preliminary results show that diet quality 
affects developmental time. Flies in lower quality diets develop more slowly, than those 
developing in higher quality diets. In addition, flies developing in high nutrient diets are larger than 
those developing in lesser diets. A significant interaction between diet quality and temperature 
was observed as well. 

159 
External morphology of stable fly larvae. 
Kristina Friesen*1, Han Chen2, David Taylor1. 1USDA, Lincoln, NE, 2University of Nebraska, 
Lincoln, NE 

Stable flies (Stomoxys calcitrans (L.)) are blood-feeding flies that are primarily pests of cattle but 
will attack other animals and humans if given the opportunity.  Little is known concerning larval 
ecology.  For example, larvae develop in diverse substrates that can be generally characterized 
as moist, decaying vegetation, but an accurate description of the biotic and abiotic attributes that 
allow for successful development is lacking. Also, although larval aggregation has been observed, 
the extent and causes of this behavior remain unknown.  In order to better understand larval 
behavior, our objective was to augment previous morphological descriptions of stable fly larvae 
using scanning electron microscopy. In the cephalic region, the antennae, labial lobe, and 
maxillary palpi are morphologically similar among instars.  Antennae comprise a prominent 
anterior dome that is the primary site of olfaction while the maxillary palpi are innervated with 
mechano- and chemosensilla and scolopodia.  The ventral organ and facial mask, also located in 
the pseudocephalon, are not well developed in first-instars, but become progressively more so in 
subsequent instars.  When the pseudocephalon is partially retracted, anterior spines cusp around 
the oral ridges of the facial mask.  This indicates the anterior spinose band may be used in 
conjunction with the facial mask in predigestion.  Functional anterior spiracles are absent on first-
instars, but become evident as a pair of palmate spiracular processes with 5 – 7 lobes in second- 
and third-instars.  A pair of Keilin’s organs, functioning as hygroreceptors, is located on each 
thoracic segment.  Abdominal segments are marked with ventral creeping welts, the anal pad, 
anus, papillae, and posterior spiracles. Posterior spiracles are modified from round spiracular 
discs with two straight slits in the first-instar to triangular discs with two and three sinuous slits in 
the second- and third-instars, respectively. 
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160 
Geographic distribution of Angiostrongylus cantonensis in Florida. 
Heather Walden*1, John Slapcinsky2, Jere Stern1, Jorge Mendieta Calle1, Shannon Roff1, Julia 
Conway1. 1University of Florida College of Veterinary Medicine, Gainesville, FL, 2Florida 
Museum of Natural History, Gainesville, FL 

Angiostrongylus cantonensis, the rat lungworm, is an emerging pathogen and zoonotic parasite 
relatively new to the continental US. This parasite, endemic in south-east Asia, the Pacific Islands 
and Caribbean, has historically been found only in these tropical areas of the world but has more 
recently appeared in more subtropical and even temperate regions, including the southeastern 
US.  In the US, the disease was first reported in 1961, in Hawaii, where it has attracted increasing 
attention following outbreaks over the last decade. More recently, however, it has been reported 
in the US mainland, notably in Florida and Louisiana. It can infect multiple species of rat and uses 
both non-native and native species of molluscs as intermediate hosts.  Nearly 3000 human 
infections have been reported since 1945 in 30 countries around the world.   Since 2004, A. 
cantonensis has been attributed to two non-human primate deaths in south Florida.  In this study, 
we have systematically sampled rats (Rattus rattus), environmental rat fecal samples, and several 
species of native and non-native molluscs throughout Florida for the presence of larval and adult 
stages of A. cantonensis. Angiostrongylus cantonensis has been recovered from native and non-
native molluscs, rats, and rat feces, not only in south Florida, but in central and north central 
locations in Florida, as well. Identification of the parasite was initially through morphological 
characteristics, followed by verification using real time PCR.  Through this survey, we are gaining 
a better understanding of the host range and geographical range of this parasite in Florida. To 
date, we have no idea of the full extent of its distribution in the southeastern US, where there is 
the potential for widespread dissemination via rat and mollusc populations, as is now being seen 
in Hawaii. 

161 
Comparison of adult Tabanidae trapping techniques conducted at a wildlife refuge and 
nearby horse boarding facility. 
Daniel Kline*. USDA-ARS, CMAVE, Gainesville, FL 

The family Tabanidae commonly known as horse and deer flies, occur in large numbers within 
the Lower Suwannee Wildlife Refuge and a nearby horse boarding facility.  The vicious biting 
habits of several species make them very annoying to man, livestock and wildlife found at these 
sites.  Various methods of collecting adults have been evaluated at these sites during the past 
decade.  The results of these trap comparison studies will be presented.  The major finding is 
that, “One Size Does Not Fit All”.  

162 
The persistence of Trichomonas gallinae isolates in simulated bird baths under various 
reproduced environmental conditions. 
Kathryn Purple*, Richard Gerhold. University of Tennessee, Knoxville, TN 

The breadth and depth of the impact of Trichomonas gallinae on avian health and disease require 
exploration into possible mechanisms of transmission of this potentially fatal protozoan parasite 
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to naïve hosts. The ongoing trichomonosis outbreak in California in band-tailed pigeons, as well 
as historic epidemics in passerines and Columbids have been associated with backyard feed and 
water stations; however, there is a paucity of evidence to support the ability of T. gallinae to persist 
in these environments. Using rigid plastic containers in a laboratory setting as a model for bird 
baths we experimentally inoculated distilled water with trichomonads under a variety of 
reproduced environmental conditions and measured persistence by sampling 500uL aliquots at 
various time intervals. Aliquots were cultured in modified Diamond’s media and read by light 
microscopy for the characteristic movement of live trichomonads. We demonstrated that some 
isolates of T. gallinae are capable of persisting in distilled water with the addition of organic 
material for at least 16 hours at room temperature and 20 hours at 33 C. We have further 
described how organic material can alter aquatic biological properties, including decreasing 
dissolved oxygen and changing pH, which may increase T. gallinae persistence. These 
experimental results provide scientific evidence that bird baths have the potential to serve as a 
nidus of infection in trichomonosis outbreaks and can be a practical target for mitigating future 
epidemics.  

163 
Anemia as a unique clinical finding in caprine coccidiosis. 
Lindsay A. Starkey*1, Jerry W. Ritchey1, Eileen M. Johnson1, Heather R. Herd1, Robert N. 
Streeter2, Rachel Oman2, Kacie Woodward2. 1Department of Veterinary Pathobiology, 
Oklahoma State University, Stillwater, OK, 2Department of Veterinary Clinical Sciences, 
Oklahoma State University, Stillwater, OK 

Coccidiosis of goats is an economically important parasitic disease that can cause subclinical 
infections, diarrhea, and occasionally fatalities; however, severe anemia secondary to coccidiosis 
in goats has not yet been described. A 4-month-old, male, Boer goat kid was admitted to the 
teaching hospital for lethargy, dark and watery feces, and a potential stomach ulcer with a history 
of frequent administration of fenbendazole, ponazuril, and an all-natural parasite product. 
Additional history revealed sudden death of a herdmate three days prior and admission of another 
herdmate to the teaching hospital two days prior that had trichostrongyle eggs present on fecal 
flotation and was treated with a blood transfusion for severe anemia.  Physical examination 
identified tachycardia, pyrexia, pale mucous membranes, and dark, pelleted feces; initial 
bloodwork revealed a packed cell volume of 7% (22 – 38%) and total solids of 2.4g/dL (6.0 – 
7.75g/dL). During preparation for a blood transfusion, the goat seized and died. Gross necropsy 
identified markedly pale mucous membranes, subcutaneous soft tissues, and muscles; dark red 
to brown, watery material in the lumen of the jejunum; contracted spleen; absence of helminths 
throughout the gastrointestinal tract; and enumerable, disseminated nodules throughout the 
jejunum with central ulcerations. Histopathology of the small intestine revealed large numbers of 
sexual and asexual stages of Eimeria spp. Fecal flotation identified various Eimeria spp. oocysts, 
predominantly E. arloingi; no other parasites were detected. Histopathology of the liver was 
consistent with hypoxia secondary to anemia. Administration of amprolium to treat the remaining 
goats exhibiting clinical signs was implemented; owner states that no additional goats have 
exhibited clinical signs or diarrhea following treatment with amprolium. Based on these findings, 
severe coccidiosis should be considered as a contributing factor for the development of severe 
anemia in goats.    
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164 
The draft of the revised EMA/CVMP “Guideline for the testing and evaluation of the 
efficacy of antiparasitic substances for the treatment and prevention of tick and flea 
infestation in dogs and cats”. 
Klaus Hellmann*, Dejan Cvejic, Claudia Schneider. KLIFOVET AG, Munich, Germany 

EMA/CVMP has published the 3rd revision of this guideline. Ectoparasitic products represent the 
commercially most interesting sub-market in animal health. Multiple new products have been 
developed in the previous years. For generics, one dose confirmation study is required per 
parasite in the future, unless a true generic approach using bioequivalence or least sensitive 
species can be applied. In-vivo efficacy calculations between groups should test for statistical 
significance of 5%. 
 
For new products' flea and tick claims, dose determination and two dose confirmation studies are 
required followed by a field study. Abbott’s formula providing for 95% flea or 90 % tick count 
reduction based on the arithmetic mean are mandatory for laboratory studies. Immediate efficacy 
should be proven within 0 to 24 hours post treatment. Short term and long term persistent efficacy 
claims are defined.  Specific requirements for the speed of kill, define a threshold of 95% flea 
count reduction within 24 hours applying the minimum dose. Further details are given for IGRs 
and water stability. 
 
Updated guidance on tick efficacy assessment is driven by parenteral applied products being 
registered recently. The assessment of the acaricidal effect has been adapted, removing the 
engorgement status as a criterion of efficacy. The acaricidal effect is now based on the attachment 
status (free or attached) and the acaricidal effect (yes or no) only. The demonstration of immediate 
acaricidal effect is the precondition for the claim “treatment of existing tick infestations”. While 
locally acting products may generate both, a repellent and a killing persistent activity, systemically 
acting products can by the nature of its effect have only killing activity and a transmission of 
infectious diseases cannot be excluded.  
 
This proposal for the revision of the guideline may be commented until end of September 2015. 
The final version of the guideline is expected early 2016. 

165 
Innovative three-dimensional (3-D) cell-tissue culturing of Rhipicephalus (Boophilus) 
microplus – VIII-SCC cells on four artificial scaffold systems. 
Miguel Suderman*1, Kevin Temeyer2, Kristie Schlechte2, Courtney Browne1, Grace Schwarz1, 
Pat Holman3, Adalberto Pérez de León2. 1Cell Systems-3D, LLC, Kemah, TX, 2Knipling-
Bushland U.S. Livestock Insects Research Laboratory, and Veterinary Pest Genomics Center, 
United States Department of Agriculture - Agricultural Research Service, Kerrville, TX, 3College 
of Veterinary Medicine, Texas A & M University, College Station, TX 

Considerable research effort has taken place providing in vitro characterized models of life stages 
of Rhipicephalus (Boophilus) microplus. To date the propagation of early life cycle stage of R. 
(Boophilus) microplus cells producing parental tissue-like organization has not been successful.  
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Conventional two-dimensional (2-D) cell culture technology supports individual cell line 
replication. However, because of the cellular orientation, expression is lacking of unique cell 
membrane receptors which direct overall cell-tissue organization and particular cytokines. In vitro 
culturing of Rhipicephalus (Boophilus) microplus – VIII-SCC cells in a native three-dimensional 
(3-D) orientation may provide the potential of determining particular life cycle stage(s) and cells 
susceptible to acaricides and pathogens. Likewise, in vitro 3-D cell culture could demonstrate host 
cell–pathogen interactions not demonstrated in traditional 2-D cell cultures.  
 
We have successfully cultured R. (Boophilus) microplus – VIII-SCC cells on four artificial scaffold 
systems. Three distinct morphologies were identified with these systems: a fibroblast-like cell, an 
endothelial-like cell and a cell demonstrating lipid–like morphological structures.  However, each 
scaffold system provides unique advantages over comparable scaffolds. The unifying 
characteristic across scaffold systems is the formation of early parental tissue organization. 
Nanofiber, AlvetexTM and hydrogel 3-D models were bioengineered within standard cell–tissue 
culture plates. Tick embryo cells forming defined tissue-like organoids on macrogelatinous beads 
were transferred to tissue culture plates. These in vitro systems offer the opportunity to perform 
simultaneous experiments with defined equivalent structural material while maintaining low 
genomic variation. Efforts are underway to optimize tick cell–scaffold development. 

166 
Parasites on the move: canine peritoneal larval cestodiasis in a Colorado dog. 
Lora Ballweber*, Kristy Dowers, Emily Coffey, Brittany McCauslin, Craig Miller. College of 
Veterinary Medicine and Biomedical Sciences, Colorado State University, Fort Collins, CO 

An adult (6 y/o) mixed-breed dog adopted in Oregon in 2005, was moved to Colorado in 2011.  In 
September 2011, after arriving in Colorado, he presented to a local clinic with lethargy, weight 
loss, abdominal distention and pain, and diarrhea of about 1.5 weeks duration.  Physical exam 
revealed ascites.  Aspirated abdominal fluid was submitted to a commercial laboratory, which 
reported a neutrophilic exudate with possible parenchymal cells and plant fragments; no growth 
was present on bacterial culture.  Exploratory surgery in February, 2012 showed diffuse 
granulomatous peritonitis; histopathology confirmed the presence of metacestodes.  Organisms 
dissected from the submitted tissues were consistent with acephalic tetrathyridia of 
Mesocestoides, resulting in a diagnosis of canine peritoneal larval cestodiasis (CPLC).  The dog 
was placed on high daily doses of fenbendazole and did well until early 2014 when he re-
presented with labored breathing after the owners inadvertently stopped administering 
fenbendazole.  Subsequently, numerous therapeutic thoraco- and abdominocenteses were 
performed along with varying anthelmintic treatments; however, lack of a favorable response to 
treatments ultimately led to euthanasia in February, 2015.  Postmortem findings were consistent 
with the diagnosis of CPLC. Molecular analysis confirmed that the infection was caused by 
Mesocestoides.  CPLC is a relatively uncommon, although likely underdiagnosed, disease caused 
by asexually dividing larval Mesocestoides.  Most cases have been reported from the coastal 
states of the western USA, including Oregon.  Severity of clinical signs at diagnosis and treatment 
regimen post-diagnosis have been shown to heavily influence survival.  The dog in this case 
would have had a clinical severity score of 4/6 on initial examination, which is associated with 
reduced survival; however, aggressive treatment protocols (lavage plus fenbendazole) are 
associated with longer-term survival.  Although diagnosis of CPLC carries a guarded prognosis, 
survival >1 year with a good quality of life can be achieved.  
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