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J. P. Dubey

N. D. Levine
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Biographical Sketch

SIDNEY ALTON EWING

Sidney Ewing was born and raised in the Georgia Piedmont, a native of
Newton County where he grew up on a Grade A dairy farm. After completing
pre-professional work at Oxford College (of Emory University) and the
University of Georgia (UGA), he became a member of Georgia’s Veterinary
Medical Class of 1958.

Following graduation Ewing undertook graduate study in parasitology
with A. C. Todd at the University of Wisconsin/Madison, where he expected
to study dairy cattle parasites. Instead, in earning the MS degree in 1960, he
worked on swine lungworms, Metastrongylus spp. He transferred to
Oklahoma State University (OSU) to pursue the PhD degree under Wendell
Krull, a veterinarian best known for his work on trematode life cycles,
especially of Fasciola hepatica and Dicrocoelium dendriticum. In 1964 Ewing completed his
graduate research on two tick-borne diseases of dogs. While studying canine babesiosis, he
recognized that dogs were sometimes dually infected with another tick-borne agent, Ehrlichia canis,
and was first to recognize canine ehrlichiosis in North America. Later in his career he worked with
scientists at UGA, the Centers for Disease Control, and elsewhere on zoonotic aspects of ehrlichiosis.

In addition to his research in veterinary parasitology, conducted mostly at OSU, he has been
active in teaching and administration. In a career in academic veterinary medicine that has spanned
40-odd years, he taught and served as department head, associate dean, and dean at various Land
Grant institutions including, in addition to OSU, Kansas State University, Mississippi State
University, and the University of Minnesota. He is currently Wendell H. & Nellie G. Krull Professor
of Veterinary Parasitology and Interim Associate Dean for Academic Affairs at OSU.

Toward the end of his career he turned his attention to an emerging tick-borne disease of dogs,
American canine hepatozoonosis. He and colleagues at OSU determined that the Gulf Coast tick,
Amblyomma maculatum, is the vector of this debilitating disease. Ewing has published results of his
research in veterinary parasitology regularly, with papers appearing almost every year for more than

40 years, from 1960 onward.

In 1997 Ewing was chosen as Oklahoma Veterinarian of the Year and selected for OSU’s first
eminent faculty award; he was named to the Oklahoma Higher Education Hall of Fame in 2000. His
colleagues recognized his contributions to work in parasitology by naming two organisms for him:
Tylenchorhynchus ewingi, a nematode parasitic on pines, and Ehrlichia ewingii, a tick-borne agent of
dogs that he and colleagues described in the 1960s, and that was assigned its scientific name in 1992,
In 2001 his UGA classmates established the Sidney Ewing Scholarship in Veterinary Parasitology to
support graduate education at their Alma Mater.

Sidney has collaborated with his wife Margaret Steffens Ewing, Professor of Zoology at OSU, in
her studies of Ichthyophthirius multifiliis. The lives of their daughters, Holly, Ann, and Leah who
are active, respectively, in ecology, social work, and library & information science, form the personal
context in which Margaret and Sidney’s professional careers thrive.
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AMERICAN ASSOCIATION OF VETERINARY PARASITOLOGISTS
AWARDS HISTORY

Hoechst-Roussel Agri-Vet Company
Graduate Student Research Award

1987 L. G. Rickard
1988 D. A. Cross

1989 S. C. Barr

1990 J. C. Parsons
1991 C. E. Lanusse
1992 D. G. Baker

1993 R. A. Cole

1994 R. M. Kaplan
1995 S. T. Storandt
1996 A. L. Willingham III
1997 C. C. Siefker
1998 R. M. O’Handley
1999 J.S. Matthew
2000* S. Abner

2001 A. Cheadle

2002 No Recipient

*As of 2000, this award was renamed the “Intervet Graduate Student
Research Award”.

Distinguished Service

1976 R.R. Bell

1983 T.J. Hayes

1987 N. F. Baker

1988 D. E. Coopernder
1994 S. D. Folz

1997 H. R. Ciordia
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President Anne Zajac Vice-President Craig Reinemeyer
Virginia Tech East Tennessee Clinical
Blacksburg, VA Research, Inc.
Knoxville, TN
President-Elect Joe Urban
USDA, ARS,BHNRC Secretary/ Dan Snyder
Beltsville, MD Treasurer Elanco Animal Health

Greenfield, IN

Immediate Past President  Tom Kennedy
Bayer Animal Health
Merriam, KS

2001-2002 AAVP Committee Chairs

Program-Craig Reinemeyer, Knoxville, TN
Archives—Mary Doscher, Trenton, NJ
Historian—Raf Roncalli, Milltown, NJ
Awards—Alvin Gajadhar, Saskatoon, Canada
Constitution/Bylaws—Tom Letonja, Rockville, MD
Education—Cliff Monahan, Columbus, OH
Finance—Frank Guerino, Fort Lee, NJ
Newsletter—Susan Little, Athens, GA
Nominations—Phil Scholl, Lincoln, NE
Outreach/Research—Dan Zarlenga, Beltsville, MD
Publications/Internet—-Pat Thomblinson, Topeka, KS
Student Representative-Mary Rossano, East Lansing, MI
List Serve Manager—Bert Stromberg, St. Paul, MN
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PAST PRESIDENTS
OF THE
AMERICAN ASSOCIATION OF
VETERINARY PARASITOLOGISTS

1956-1958 L.E. Swanson
1958-1960 F. R. Koutz
1960-1962 W. H. Krull
1962-1964 S. M. Gaafar
1964-1966 E. D. Besch
1966-1968 G. C. Shelton
1968-1970 J. H. Greve
1970-1972 H. J. Griffiths
1972-1973 D. E. Cooperrider
1973-1975 D. L. Lyles
1975-1977 H. J. Smith
1977-1979 N. F. Baker
-1979-1981 E. L. Roberson
1981-1983 J. F. Williams
1983-1985 J. B. Malone
1985-1986 R. M. Corwin
1986-1987 K. D. Murrell
1987-1988 T. R. Klei
1988-1989 H. C. Gibbs
1989-1990 B. E. Stromberg
19903-1991 R. K. Prichard
1991-1992 J. O. D. Slocombe
1992-1993 R. Fayer
1993-1994 G. Conder
1994-1995 C. H. Courtney
1995-1996 B. L. Blagburn
1996-1997 P. M. Schantz
1997-1998 J.C. Williams
1998-1999 L.C. Gasbarre
1999-2000 R.S.Rew
2000-2001 T.J. Kennedy
2001-2002 Anne M. Zajac
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AAVP
47" ANNUAL MEETING

The Opryland Hotel and Resort

REGISTRATION
Governor’s Section
Saturday 13 July, 10:00 AM-7:00 PM
Sunday 14 July, 8:00 AM-6:00 PM
Monday 15 July, 8:00 AM-6:00 PM

SPEAKER READY ROOM
Presidential Chamber B, 7:00 AM-5:00 PM Daily

SOCIAL PROGRAM

Fort Dodge Animal Health Social
Saturday, July 13, 2002
Presidential Ballrooms C & E
The Opryland Hotel and Resort
7:00-9:00 PM

Bayer Animal Health Social
Sunday, July 14, 2002
Presidential Ballrooms C & E
The Opryland Hotel and Resort
7:00-9:00 PM

AAVP/Corporate Sponsors’ Social
Monday, July 15, 2002
Presidential Ballrooms C & E
The Opryland Hotel and Resort
7:00-9:00 PM
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AMERICAN ASSOCIATION OF
VETERINARY PARASITOLOGISTS

47™ ANNUAL MEETING SPONSORS

CORPORATE EVENT SPONSORS

BAYER, INC.
FORT DODGE ANIMAL HEALTH

CORPORATE SPONSORS

BAYER, INC.*
BAYER, INC.**

ELANCO ANIMAL HEALTH#***
INTERVET****

MERIAL **#%*

*Provided Best Student Paper Presentation Awards

**Provided Honorarium for Distinguished Veterinary Parasitologist Award
***Provided in-kind meeting and annual Association support
****Provided Honorarium for Graduate Student Award

***+**Provided support for the Merial Symposium

GENERAL MEETING SPONSORS

EAST TENNESSEE CLINICAL RESEARCH, INC.
FORT DODGE ANIMAL HEALTH

HESKA CORPORATION

INTERVET

JOHNSON RESEARCH

LARRY L. SMITH DVM RESEARCH & DEVELOPMENT, INC.
MERCK RESEARCH LABORATORIES

NOVARTIS ANIMAL HEALTH US, INC

PFIZER INC.

PHOENIX SCIENTIFIC, INC

PROFESSIONAL LAB & RES. SERVICES, INC. (PLRS)
STILLMEADOW, INC.

VIRBAC, INC.

The American Association of Veterinary Parasitologists (AAVP)
gratefully acknowledges the above companies for their support and
sponsorship of the 2002 annual meeting.
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SATURDAY JULY 13 SUNDAY JULY 14 MONDAY JULY 15 I TUESDAY JULY 16
PRESIDENTIAL CHAMBER B PRESIDENTIAL CHAMBER B PRESIDENTIAL CHAMBER B PRESIDENTIAL CHAMBER B
SPEAKER READY ROOM SPEAKER READY ROOM SPEAKER READY ROOM SPEAKER READY ROOM
1:00 PM - 5:00 PM 7:00 AM - 5:00 PM 7:00 AM TO 5:00 PM 7:00 AM TO NOON
GOVERNORS SECTION GOVERNORS SECTION GOVERNORS SECTION
AAVP REGISTRATION TABLE AAVP REGISTRATION TABLE AAVP REGISTRATION TABLE
10:00 AM - 7:00 PM 8:00 AM TO 7:00 PM 8:00 AM TO 6:00 PM
DELTA ISLAND BOARD ROOM GOVERNORS A GOVERNORS E GOVERNORS C GOVERNORS D HERMITAGE A &B
AAVP EXEC. Board Meeting/Lunch Session V: Session VI Session; XIII: Session XIV:
10:00 AM - 1:30 PM Equine Protozoal Companion Animal Protozoa Nematodes of Companion AAVP/AVMA JOINT SYMPOSIUM
L L . : " . - AVMA SECTION ON PUBLIC &
GOVERNORS A Myeloencephalitis (I} Ectoparasiticides (I) 8:00 - 10:00 AM Animals / Avian Parasites CORPORATE PRACTICE
Opening Remarks: President A. Zajac 8:00 — 10:00 AM 8:30 - 10:00 AM 8:00 - 10:00 AM 8:00 AM - Noort
VP/Program Chair: C. Reinemeyer Current Topics in Companion Animal
2:00 PM - 2:15 PM Parasitology
GOVERNORS A 8:00 — 8:45 AM. Heartworm Update.
Session I: John McCall
MERIAL SYMPOSII.{M “Ch~romc infection and disease™ 8:45—9:30 AM. Flea Insecticide Resistance:
LI5S -345TM _ A 2002 Perspective, Byron L Blagbum.
BREAK 3:45 TO 4:15 PM BREAK 10:00 - ﬁ}:ﬁlﬂ AM I BREAK 10:00 - 10:30 AM I BREAK 9:30- 10:00 AM |
GOVERNORS A GOVERNORS E GOVERNORS A GOVERNORS E T GOVERNORS C Current Topics in Companion Animal
Session IL: Session III: Session VI Session VIII: Session XV Parasitology
Swine Anthelmintic Resistance Equine Protozoal Companion Animal Parasitology Educator’s Forum 10:00 ~ 10:45 AM. Canine Leishmaniasis.
4:15-5:15PM 4:15 - 5:30 PM Myeloencephalitis (IT) Ectoparasiticides (II) No formal presentations: Group Discussion Stephen C. Barr
10:30 AM - Noon 10:30 AM - 11:30 AM Everyone who is interested is invited 10:45 - 11:30 AM. What do Veterinarians
10:30 AM - Noon and Pediatricians really know about
GOVERNORS A PRESIDENTIAL BOARDROOM B Zoonoses? Julie Gauthier,
Session IV: AAVP Graduate Student Luncheon/Mixer
FORT DODGE ANIMAL HEALTH SYMPOSIUM Lunch Break Noon - 1:30 PM
“Research Update on Moxidectin” Noon - 1:30 PM
5:30 TO 7:.00 PM
PRESIDENTIAL BALLROOM C & E Lunch Break
FORT DODGE ANIMAL HEALTH SOCIAL Noon ~ 1:30 PM
7:00 To 9:00 PM
GOVERNORS A GOVERNORS E GOVERNORS C
Session: XVI:
Session [X: Session X: AAVP Symposium
Student Papers (I) Ruminants “Mass destruction, bass production, and class instruction™
1:30 - 3:30 PM 1:30-3:30 PM 1:30-3:15PM
BREAK 3:30 — 4:00 PM BREAK 3:15 - 3:45 PM
GOVERNORS A GOVERNORS E GOVERNORS C
AAVP Business Meeting
Session XI: Session XII: 3:45 - 4:30 PM
Student Papers (II) Recent Developments In GOVERNORS C
4:00 - 5:15 PM Applied Parasitology at Bayer Presidential Address & Awards
4:00 - 5:00 PM 4:30 - 5:30 PM
PRESIDENTIAL BALLROOMC & E PRESIDENTIAL BALLROOM C & E
BAYER SOCIAL AAVP & CORPORATE SPONSORS SOCIAL
7:00 - 9:00 PM 7:00 - 9:00 PM
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10:00 AM-7:00 PM

Registration
Room: Governors Section

10:00 AM-1:30 PM AAVP Executive
Committee Meeting & Luncheon
Room: Delta Island Board Room

2:00-2:15PM  Opening Remarks

Room: Governors A

President: A. Zajac

Vice President & Program Chair: C. Reinemeyer

Session I. Room: Governors A
MERIAL SYMPOSIUM: “Chronic infection
and disesase”
Moderator: D. Carithers
2:15 1 Are all diseases infectious?
E.B. Breitschwerdt*

3:00 2 Comparative medical features of
canine and human bartonellosis.
E.B. Breitschwerdt*

3:45-4:15 BREAK

Session II. Room: Governors A
Topic: Swine
Moderators: J. Urban, Jr., N. Steenhard

4:15 3 Use of real-time RT-PCR analysis to
detect local responses to Toxoplasma
gondii in swine. S, Nishi*, J. Lunney, E.
Beshah, G. Solano-Aguilar, J.P. Dubey,
J.F. Urban, Jr., H. Dawson
4:30 4 Verification of a Th1/Th2 paradigm of
cytokine gene expression in swine infected
with Toxoplasma gondii and Ascaris suum
using real-time RT-PCR analysis. H.
Dawson, E. Beshah, S. Nishi, G. Solano-
Aguilar, M. Morimoto, A. Zhao, K.
Madden, H. Kringel, T. Ledbetter, J.P.
Dubey, T. Shea-Donohue, J. Lunney, J.F.
Urban, Jr.*

15

4:45 5 A TGF-f homologue within populations
of Ascaris suum 4™ stage larvae (L4):
Evidence for multiple splicing and
regulated transcription between L4 in the
jejunum and ileum following spontaneous
cure. D.S. Zarlenga*, M. Morimoto, J.F.
Urban, Jr., J.P. McCarter

5:00 6 Nutritional deworming: Anthelmintic
effect of inulin on Oesophagostomum
dentatum. S. Petkevicius*, K.D. Murrell,

K.E. Bach Knudsen

Session [II. Room: Governors E
Topic: Anthelmintic Resistance
Moderators: C. Faulkner, R. Tandon

4:15 7 Characterizing two glutamate receptor
subunits from the cattle nematode
Cooperia oncophora. Al Njue, RK.
Prichard*

Prevalence of anthelmintic resistance on
horse farms in the southern United States.
R.M. Kaplan*, T.R. Klei, E.T. Lyons,
D.D. French, G.D. Lester, C.H. Courtney

4:30 8

4:45 9 Comparison of cyathostome control and
selection for benzimidazole resistance
using moxidectin gel or Panacur®™
Powerpac paste. C.R. Reinemeyer*, A.W.

Farley

5:00 10 Prevalence of anthelmintic resistance in
gastrointestinal nematodes of goats. R.M.
Kaplan*, L.L. Mortensen, L.H.
Williamson, T.H. Terrill, R. Kircher,

M. Larsen

5:15 11 Treatment and control of parasitic
infection in goats with Golden Blend
Dewormer (morantel tartrate). C.T.
Faulkner*, K. Smedley, S. Patton
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HEALTH SYMPOSIUM:
Session IV. “Research update on moxidectin”
Room: Governors A
Moderator: D. Rock

5:30 12 PROHEART® 6 and PROHEART® SR-12
research update: Larvicidal effects against
hookworms; safety evaluation in puppies
and safety at 15X PROHEART® 6 in adult
dogs. K. Heaney®, S. Ranjan, R.M.
Cleale, R.D. Rulli, D.D. Bowman, L.
Hulsebos, M. Holm-Martin, R. Atwell

5:45 13 Evaluation of moxidectin (PROHEART®
6 and PROHEART® SR-12) against 3-, 4,
and 6-month-old infections of Dirofilaria
immitis in Beagles. JW. McCall*, P.
Supakorndej, M.T. Dzimianski, A.
Mansour, J-I. Jun, N. Supakorndej, S.D.
McCall, K. Heaney, R.D. Rulli

6:00 14 Effects on non-pest insects in dung from
cattle treated with endectocides: A
comparison of four products. K.D. Floate,
D.D. Colwell*

7:00 - 9:00 PM Presidential Ballroom C & E

FORT DODGE ANIMAL HEALTH SOCIAL

Session V. Room: Governors A
Topic: Equine Protozoal Myeloencephalitis (I)
Moderators: T. Kennedy, G. Gupta

8:00 15 Evaluation of in vitro and in vivo cell-
mediated immune response of horses
immunized with a killed Sarcocystis
neurona vaccine. A.E. Marsh*, J. Lakritz,
M. Miller, A.E. Halaney, P.J. Johnson, Y-
W. Chiang, H-J. Chu

8:15 16 Development of an ELISA to detect
antibodies to rSAG! in the horse. S.P.
Ellison*, T. Kennedy, K. Brown

8:30 17 Mining the Sarcocystis neurona sequence

database for parasite antigens/virulence
factors. D.K. Howe*

16

8:45 18 Prevention by ponazuril of CNS infection
in S. neurona-challenged mice. R.F.
Franklin*, R.J. Mackay, K. Gillis, P.
Ginn, T. Kennedy

9:00 19 Anti-Sarcocystis neurona and Neospora
sp. antibodies in healthy French horses
from two farms with previous EPM-like
cases. P.H. Pitell, D.S. Lindsay, S.
Romand, S. Caure, S. Pronost, G. Gargala,
S.M. Mitchell, C. Hary, P. Thulliez, G.
Fortier, J.J. Ballet*

9:15 20 A case for latency in development of EPM
due to Sarcocystis neurona. C.M. Brown,
A.J. Murphy*, M.G. Rossano, J.A. Bell,
J.S. Patterson, L.S. Mansfield

9:30 21 Effect of Sarcocystis neurona sporocyst
inoculation dose on the induction of
equine protozoal myeloencephalitis
(EPM). C.D. Sofaly*, S.M. Reed, J.C.
Gordon, J.P. Dubey, W.J.A. Saville

9:45 22 Equine model for Sarcocystis neurona
infection. S. Ellison*, T. Kennedy, K.
Brown

10:00-10:30 BREAK

Session VI. Room: Gevernors E
Topie: Companion Animal Ectoparasites (I)

Moderators: S. Little, McCoy

8:30 23 The onset of action of Capstar®
(nitenpyram) against cat fleas (C. felis).
S.C. Parks*, J. Cunningham, R. Everett

8:45 24 Efficacy of nitenpyram (CAPSTAR™)
against Ctenocephalides felis over the first
three hours following treatment of cats
and dog. R. Schenker*, G. Strehlau

9:00 25 Effect of 0.29% w/w fipronil spray on
adult flea mortality and egg production of
three different cat flea, Crenocephalides
Jelis (Bouché), strains infesting cats. P.A.
Payne*, M.W. Dryden, V. Smith, R.K.
Ridley
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R

9 15 26 Efﬁcacy of selamectm and fipronil/(s)-
methoprene against the adult cat flea,
Ctenocephalides felis and flea eggs on
cats. M. Dryden*, P. Payne, V. Smith, D.
Mouzin, L. Thompson

it

9:30 27 The efficacy of selamectin in the treatment
and control of flea allergy dermatitis
(FAD) in dogs and cats exposed to
infestations of fleas (Ctenocephalides felis
felis). SK. Dickin, T.L. McTier*, R.
Bond, 1.S. Mason, M.G. Murphy, M
Payne-Johnson, D.G. Smith, N.A. Evans,
A.D. Jernigan, T.G. Rowan

9:45 28 Activity of selamectin, fipronil and
imidacloprid on flea egg production and
viability in cats. T. McTier*, M. Dryden,
D. Young, T. Osterling, L. Thompson

10:006-10:30 BREAK

Session VII. Room: Governors A
Topic: Equine Protozoal Myeloencephalitis (IT)
Moderators: A. Marsh, M. Rossano

10:30 29 Effect of ponazuril on Sarcocystis
neurona infection of horses. R.J.
Mackay, S.T. Tanhauser, K. Gillis, 1.G.
Mayhew, T. Kennedy*

10:45 30 Preliminary analysis of the equine
immune res to Sarcocystis neurona
antigens. } i£*, M. Mroz-Barrett,
S.V.Blanco, R.Y. Gap D.K. Howe

11:00 31 Pyrantel tartrate alters Sarcocystis
neurona sporocyst infecton in gamma
mterferon knock-out mice

, M.G. Rossano, R.A. Vrable,

AJ Murphy,J B. Kaneene, H.C. Schott,

11, J. Patterson, L.S. Mansfield

11:15 32 Molecular and antigenic characterization
of a Sarcocystis neurona-like isolate.
t* C. Hyun, M. Butcher, A.E.

Marsh

17

11:30 33 Experimental inoculation of domestic
cats (Felis domestica) with Sarcocystis
neurona or S. neurona-like merozoites.

* J. Lakritz, A. Halaney, K.

Branson G. Gupta J. Kreeger, A.E.

Marsh

11:45 34 Assessing the agreement of western blot
antibody test results of paired serum and
cerebrospinal fluid samples from horses
tested for Sarcocystis neurona infection.

] , J.B. Kaneene, H.C.

Schott, 11, K.D. Shelme L.S. Mansfield

12:00-1:30-LUNCH

Session VIII. Room: Governors E
Topic: Companion Animal Ectoparasites (II)

Moderators: T. McTier, A. Varela

10:30 35 Imidacloprid + ivermectin topical
solution for the control of fleas and
prevention of heartworm infection
(Dirofilaria immitis) in dogs. R.G.
Arther*, D.D. Bowman, L.R. Cruthers,
R.L. Slone, T.L. Settje

10:45 36 The use of FRONTLINE® Spray
Treatment to prevent transmission of
Borrelia burgdorferi, the causative agent
of Lyme disease, from infected black-
legged ticks, Ixodes scapularis, to dogs.
J.S. Hunter, III, J.W. McCall*, R. Alva,
J. Irwin, L.G. Cramer, P. Jeannin, A.
Eschner

11:00 37 Evidence of Borrelia lonestari infection
in white-tailed deer from the southeastern
US. S.E. Little*, V.A. Moore, A.S.
Varela, M.J. Yabsley, W.R. Davidson

11:15 38 Presence of antibodies reactive to
Sarcoptes scabiei in wild red foxes and
coyotes. S.E. Ambrose, S.E. Little*,
W.R. Davidson

12:00-1:30 LUNCH
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Session IX. Room: Governors A
Topic: Student Papers (I)
Moderators: S. Patton, H. Mejer

1:30 39

1:45 40

2:00 41

2:15 42

2:30 43

2:45 44

3:00 45

3:15 46

3:30-4:00

Antigenic variations of Anaplasma

marginale.
Brayton, G.H. Palmer, A.F. Barbet

Disease agents in the lone star tick
(Amblyomma america fro
northeastern Georgia.
V.A. Moore, S.E. Little

Responses of normal and cytokine

deficient (iNOS and INF-gamma) mice
to infection with an Am
Leishmania infantum.
D.S. Lindsay, A.M. Zaj

Prevalence of agglutinating antibodies to
Toxoplasma gondii in urban wildlife

from Connecticut. .
Lindsay, D.J. Richardson, A.M. Zajac

Survey of raccoons (Procyon lotor) in
northern Virginia for zoonotic parasites.
* AM. Zajac, F. Elvinger,
D.S. Lindsay

Speed of flea kill with nitenpyram tablets
compared to imidacloprid spot on and
fipronil spot on in dogs. M.W. Dryden,

, P.A. Payne

Acquired resistance to cyathostomes in
ponies following experimental and
1 challenge infections. }
M.R. Chapman, T.R. Klei

Invitro larval development assay
(DrenchRite®) for the detection of
anthelmintic resistance in cyathostomes
in horses. idan*, R.M. Kaplan

BREAK

18

Session X. Room: Governors E
Topic: Ruminants
Moderators: L. Gasbarre, J. Trout

1:3¢ 47

1:45 48

2:00 49

2:15 50

2:30 51

2:45 52

3:00 53

3:15 54

3:30-4:00

Use of a candidate gene array to
delineate gene expression in cattle
selected for resistance or susceptibility to
gastrointestinal nematodes. R.N.
Araujo*, T.S. Sonstegard, D. Zarlenga,
T. Padilha, L.C. Gasbarre

Identification of genomic regions
affecting resistance to gastrointestinal
parasites of cattle. L.C. Gasbarre*, T.
Sonstegard, C.P. Vantassell, T. Padilha

Changes in colic lymph node and
peripheral blood lymphocytes from
calves with a primary infection of
QOesophagostomum radiatum. C.
Siefker*, B.L. Boyd

Post-winter survival of cattle strongyle
juveniles on a South Dakota pasture.
K.J. Mertz, W.B. Epperson, M.B.
Hildreth*

Time to elicit clearance (<95%) for
selected anthelmintics against
Haemonchus contortus and
Trichostrongylus colubriformis infections
in jirds, Meriones unguiculatus. S.S.
Johnson*, G.A. Conder

Persistent efﬁcacy of moxidectin
(Cydectin®) pour-on against Ostertagia
ostertagi in cattle. S. Ranjan*, L. Smith,
M. Wulster-Radcliffe, K. Heaney, D.
Amodie

Field efficacy of endecticide pour-on
formulations against cattle
gastrointestinal nematodes. W.G.
Kvasnicka*, D.H. Bliss

Effect of dietary Quebracho on
experimental Haemonchus contortus
infection in goats. A.M. Zajac*, S.
Wildeus, K. Tumer

BREAK
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Sunday, July 14, 2002 (continued

Session XI. Room: Governors A
Topic: Student Papers (11)
Moderators: A. Farley, A. Rosypal

4:00 55

4:15 56

4:30 57

4:45 58

5:00 59

5:15 60

Biology of Cryptosporidium parvum in
pigs from weaning to market.
{ , A.J. Appelbee, M.E.

son

Epidemiology of helminth infections in
pigs born and raised on contaminated
pastures. , A Roepstoff, L.
Eriksen

The effect of three different doses of
Oesophagostomum spp on the excretion
and mucosal persistence of Salmonella
typhimurium in pigs. |
T.K. Jensen, D.L. Baggesen, A.
Roepstorff, K. Moller

Experimental transmission and isolation
of a novel Ehrlichia sp. from white-tailed
deer. * U. Munderloh, P.
Luttrell, D. Mead, E. Howerth, V.
Dugan, M. Yabsley, W. Davidson

Anti-parasitic efficacy of herb extracts
for Toxoplasma gondii and Neospora
caninum. H.J. Youn*, D.Y. Kim, J.
Lakritz, G.E. Rottinghaus, A.E. Marsh

The effect of protein levels and
diatomaceous earths (DE) on
Haemonchus contortus challenge in
goats. A. Elgayar, T. Craig*, I.
Thompson, B. Johnson, D. McWhinney,
L. Nuti.

Session XII. Room: Governors E
Topic: “Recent Developments in Applied
Parasitology at Bayer”

Moderators: R. Arther

4:00 61

4:15 62

Imidacloprid + Permethrin: A novel
formulation for control of fleas and ticks
on dogs. R.G. Arther*, J.R.
Cunningham, T.L. Settje, D.R. Young

Imidacloprid (Advantage®) international
flea susceptibility monitoring: Update
2002. M.B. Vaughn*, B.L. Blagburn,
D.L. Bledsoe, I. Denholm, M.W. Dryden,

19

4:30 63

4:45 64

O. Hansen, T. Hopkins, D.E. Jacobs, H.
Mehlhorn, N. Mencke, P. Payne, M.K.
Rust, I. Schroeder

Synergic effect of febantel and
praziquantel in a gerbil model of
giardiasis. M.E. Olson*, T. Kennedy

Efficacy of Marquis® (ponazuril) as a
treatment for equine protozoal
myeloencephalitis. M. Furr, F. Andrews,
R. Mackay, S. Reed, W. Bernard, F.
Bain, D. Byars, T. Kennedy*

7:00-9:00 P.M. Presidential Ballroom C & E

Session XIII. Room: Governors C

BAYER SOCIAL

Ly

Topie: Protozoa
Moderator: M. Olsen, E. Kruttlin

8:00 65

8:15 66

8:30 67

8:45 68

9:00 69

9:15 70

Effects of a cysteine protease inhibitor on
cardiac function and pathology in acute
canine Chagas’ disease. S.C. Barr*, K.
Warner, J.H. McKerrow, B. Kornreich, J.
Piscitelli

Cryptosporidium felis in two children
with chronic diarrhea. MLE. Olson*, A.
Appelbee

Toxoplasma gondii as a surrogate for
Cyclospora cayeatanensis. D.S.
Lindsay*, K. Kniel

Toxoplasma gondii infection in U.S.
swine herds: Serologic test results of the
2000 National Animal Health Monitoring
System (NAHMS). S. Patton*, K.
Smedley, A. Anderson, C. Faulkner, E.
Bush

Comparison of four serological
diagnostic techniques for canine
leishmaniasis. J. McFarland, A M.
Zajac, C.C. Dykstra, D.S. Lindsay*

Cross-sectional study of Leishmania
donovani in US dogs. N. Grosjean, R.
Vrable, A.J. Murphy, L.S. Mansfield*
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America: Current status of epidemiologic
investigation. P. Schantz*

9:45 72 Prevalence of Giardia in dairy calves and
cross-species transmission potential.

J.M. Trout*, M. Santin-Duran, J.A.
Higgins, R. Fayer

10:00-10:30 BREAK

Session XIV. Room: Governors D
Topic: Nematodes of companion
animals/Avian parasites

Moderators: J. McCall, K. Hancock

8:00 73 Histopathologic changes in the lungs of
cats experimentally infected with
Dirofilaria immitis. F.C.L. Maia, JW.
McCall, L.C. Alves*, P. Supakorndej, N.
Supakorndej, V.A. Silva, Jr.,, M.A.G.

Faustino, C.A. Peixoto

Efficacy evaluation of ProHeart® 6
(moxidectin) 6 Month Injectable and
Sentinel® Flavor Tabs® (milbemycin
oxime/lufenuron) for the removal of
naturally acquired Toxocara canis
(roundworm) infections in dogs. D.D.
Bowman*, W. Legg, D.G. Stansfield

8:15 74

8:30 75 Efficacy evaluation of ProHeart® 6
(moxidectin) 6 Month Injectable and
Sentinel® Flavor Tabs® (milbemycin
oxime/lufenuron) for the removal of
naturally acquired Trichuris vulpis
(whipworm) infections in dogs. D.D.
Bowman*, W. Legg, D.G. Stansfield
8:45 76 Chemotactic behavior of Strongyloides
stercoralis infective larvae on a sodium
chloride gradient. W.M. Forbes*, F.T.
Ashton, R. Boston, G.A. Schad

9:00 77 Efficacy of moxidectin canine sustained
release injectable against larval/immature
stages of T. vulpis, A. caninum, and U.
stenocephala infection in dogs. S.
Ranjan*, K. Heaney, K. Simkins

Determination of the limit of detection of
commercial point-of-care (POC)

9:15 78

20

heartworm antigen detection tests. J.A.
Spencer*, B.L. Blagburn

Effectiveness and benefit of
fenbendazole treatment of turkeys
infected with Ascaridia dissimilis under
simulated field conditions. T.A.
Yazwinski*, C. Tucker, A. Stelzleni, Z.
Johnson, J. Robins, K. Downum, M.
Fincher, J. Matlock, H.D. Chapman.

9:36 79

9:45 80 Efficacy of salinomycin following use of
diclazuril and Coccivac-B in broilers.
H.D. Chapman*

10:00-10:36 BREAK

10:30 - Noon

Session XV. Room: Governors C
Topic: Parasitology Educator’s Forum
Moderators: C. Monahan

No formal presentations; group discussion

12:00-1:30 LUNCH
GRADUATE STUDENT LUNCHEON
Room: Presidential Boardroom B

Session XVI. Room: Governors C

AAVP SYMPOSIUM

Topic: “Mass destruction, bass production, and
class instruction”

Moderator: C. Reinemeyer

1:30 81 Agroterror. C. Brown*

2:10 82 Common and emerging parasitic diseases
of foodfish. S.A. Smith*

2:40 83 Educating the educators: Who will teach
our future veterinarians? C.M. Monahan*
3:15-3:45 BREAK

Room: Governors C
AAVP BUSINESS MEETING

3:45-4:30

4:30-5:30 Room: Governors C
PRESIDENTIAL ADDRESS & AWARDS

7:00 - 9:00 PM Presidential Ballroom C & E
AAVP AND CORPORATE
SPONSORS’ SOCIAL
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Tuesday, July 16,2002 . v b o
AAVP/AVMA PRESIDENT’S SYMPOSIUM
Room: HERMITAGE A& B

“Current Topics in Companion Animal
Parasitology”

Moderator: A.M. Zajac

8:00 — 8:45 AM
84 Heartworm update. J.W. McCall*

8:45-9:30 AM
85 Flea insecticide resistance: A 2002
perspective. B.L. Blagburn*

BREAK 9:30:-10:00 AM

10:00 - 10:45 AM
86 Canine leishmaniasis. S.C. Barr*

10:45-11:30 AM
87 What do veterinarians and pediatricians
really know about zoonoses? J.L.
Gauthier*, D. Richardson
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Are all diseases infectious?
E.B. BREITSCHWERDT, DEPARTMENT OF CLINICAL SCIENCES, COLLEGE OF VETERINARY
MEDICINE, NORTH CAROLINA STATE UNIVERSITY, RALEIGH, NC 27606

There is increasing recognition that infectious organisms cause what have been historically considered
“non-infectious,” idiopathic, degenerative, immune-mediated or neoplastic diseases. The latter portion of
the 20™ century was a particularly fertile period for the generation of new medical knowledge related to
infectious diseases. Five factors are of central importance in our enhanced understanding of the role of
infectious organisms in the pathogenesis of “non-infectious” diseases: 1) The rapid emergence of a large
population of immunodeficient people has led to the recognition of “new” infectious agents and patterns
of disease. 2) The evolution of sophisticated molecular-based techniques has greatly enhanced the
accuracy of microbial detection, classification, diagnosis, and prevention. 3) Complex social, economic,
and ecologic forces have enhanced the risk of human infection with infectious organisms. 4) Rapid
evolution in our understanding of the host’s immunologic response to infection. 5) The increased
recognition of the importance of infectious diseases to societal health has resulted in enhanced funding of
basic and applied research. This presentation will discuss these influences and will cite numerous
examples of diseases that were not previously recognized as infectious.

02

Comparative medical features of canine and human bartonellosis.
E. B. BREITSCHWERDT, DEPARTMENT OF CLINICAL SCIENCES, COLLEGE OF VETERINARY
MEDICINE, NORTH CAROLINA STATE UNIVERSITY, RALEIGH, NC 27606

Historically, studies from our research group have involved intracellular pathogens in the genera Babesia,
Ehrlichia, Rickettsia and more recently, Bartonella. Clinical and basic investigations of these obligate
intracellular, or in the case of Bartonella spp., highly fastidious pathogens, have been hampered by
difficulties associated with the in vifro culture of these organisms. The advent of molecular techniques
that facilitate the detection of bacterial DNA in a patient blood sample has begun to revolutionize the
current understanding and medical practices related to the management of infectious diseases. To a
substantial degree, this molecular diagnostic revolution started with investigations related to Bartonella
sp. During the ensuing 10 years, research efforts have begun to elucidate the importance of Bartonella
species as both veterinary and human pathogens. More importantly, the potential utility of a new
technique (PCR) for the specific identification of bacteria in patient samples was introduced to the
medical professions. The spectrum of disease associated with Barfonella infection in dogs and most other
animal species is currently unknown. Endocarditis, associated with B. vinsonii, occurs in large breed
dogs with a potential predisposition for aortic valve involvement. Intermittent lameness, bone pain or
fever of unknown origin can precede the diagnosis of endocarditis for several months. Multifocal areas of
severe myocardial inflammation can be found in dogs with B. vinsonii endocarditis. Potentially,
myocarditis without endocarditis can result in cardiac arrhythmias, syncope or sudden death. In addition,
B. vinsonii (berkhoffii) infection appears to cause granulomatous disease, meningoencephalitis, cutaneous
vasculitis and anterior uveitis. These disease manifestations are identical to those reported in people with
Bartonella infections.
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03

Use of real-time RT-PCR analysis to detect local responses to Toxoplasma gondii in swine.

S. NISHI*', J. LUNNEY!, E. BESHAH', G. SOLANO-AGUILAR? J.P. DUBEY', .F. URBAN JR.?,
AND H. DAWSON? USDA, ARS, 'ANIMAL AND NATURAL RESOURCES INSTITUTE AND
’BELTSVILLE HUMAN NUTRITION RESEARCH CENTER, BELTSVILLE, MD 20705.

Tissues from pigs inoculated with T. gondii oocysts were collected at 7 and 14 days after infection (DAI)
to determine cytokine gene expression during an acute infection. A quantitative TaqgMan real-time PCR
assay was developed for a large panel of porcine immunological markers including CD3g, interferon-y
(IFN-y), interleukin-10, (IL.-10), inducible nitric oxide synthase (iNOS), transforming growth factor-f3
(TGF-B) and tumor necrosis factor-a (TNF-at) along with assays for the putative housekeeping genes
HPRT and the ribosomal-associated protein L32. Assay optimization was performed on PHA and ConA
stimulated pig PBMCs and PCR efficiency was evaluated for linearity using dilutions of cDNA. 132
expression varied significantly less than HPRT among all tissues examined. Furthermore, HPRT but not
L32 expression was significantly upregulated in certain tissue of animals infected with T. gondii. Thus,
mRNA expression of immune markers of infection was compared using Cr values that were normalized
to L32. There were notable increases in mRNA expression for the pro-inflammatory cytokines IFN-y and
TNF-o at 7 DAI and an upregulation of iNOS expression at d7 and d14 DAI in the liver that are
consistent with mouse models of resistance to active infection. Coincidental increases in anti-
inflammatory cytokines TGF-B and IL.-10 in the liver indicated the initiation of tissue repair mechanisms,
and a significant increase in CD3e expression indicated T-cell infiltration and/or activation and the
development of acquired immunity and regulation of inflammation. Liver damage during a lethal
infection in mice is associated with unregulated local production of pro-inflammatory cytokines. These
results suggest that the pig restores homeostasis by rapid induction of anti-inflammatory mechanisms.

04

Verification of a Th1/Th2 paradigm of cytokine gene expression in swine infected with Toxoplasma
gondii and Ascaris suum using real-time RT-PCR analysis.

H. DAWSON!, E. BESHAH?, S. NISHI?, G. SOLANO-AGUILAR!, M. MORIMOTO', A. ZHAOQ®, K
MADDEN®, H. KRINGEL', T. LEDBETTER', J.P. DUBEY?, T. SHEA-DONOHUE', J. LUNNEY?, J.
F. URBAN, JR.'*. USDA, ARS, 'BELTSVILLE HUMAN NUTRITION RESEARCH CENTER;
ANIMAL & NATURAL RESOURCES INSTITUE, BELTSVILLE. MD; *UNIFORMED SERVICES
UNIVERSITY OF THE HEALTH SCIENCES, BETHESDA, MD

Parasitic infections of rodents and humans have been used to define a Th1/Th2 paradigm that predicts
patterns of cytokine release by CD4+ T cells that regulate classical delayed versus immediate-type
hypersensitivity reactions to infection. Although these phenomena have been described in swine, there
has been no systematic evaluation of cytokine gene expression patterns with the manifestation of
immunity to intracellular versus extra-cellular parasites. Swine were inoculated with 7. gondii VEG strain
oocysts and evaluated at 7 and 14 days after inoculation (DAI) during the expression of clinical disease
and recovery. Another set of pigs was inoculated with 4. suum eggs and evaluated at 14 and 21 DAI
during the period of expulsion of 4™ stage larvae from the small intestine. RNA was isolated from a total
of 10 different immune tissue sites, converted to cDNA and evaluated for gene expression of 22 different
Th1/Th2-related cytokines, cytokine receptors and markers of immune activation by real-time RT-PCR.
A generalized Thl-pattern of gene expression was evident in pigs infected with 7. gondii while a Th2-
pattern was expressed in pigs infected with 4. suum. Changing patterns within each infection indicated an
acute response followed by a period of recovery. Prototypical markers of these infections were observed
during analysis of bronchial alveolar lavage cells, electric field stimulation of intestinal smooth muscle,
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epithelial cell glucose absorption and response to secretagogues. This study validates a powerful new tool
for quantitative expression analysis of multiple genes associated with immunity and inflammation at
multiple tissue sites in swine.

05

A TGF-B homologue within populations of Ascaris suum 4" stage larvae (L4): Evidence for multiple
splicing and regulated transcription between L4 in the jejunum and ileum following spontaneous
cure.

D.S. ZARLENGA'*, M. MORIMOTO? J.F. URBAN JR.% AND J.P. MCCARTER’. 'USDA-ARS,
IMMUNOLOGY AND DISEASE RESISTANCE LABORATORY, ANRI, *NUTRIENT
REQUIREMENTS AND FUNCTIONS LABORATORY, BHNRC, BELTSVILLE, MD 20705;
*WASHINGTON UNIVERSITY SCHOOL OF MEDICINE, ST. LOUIS, MO.

Ascaris species represent the most prevalent parasitic worm infecting humans and swine worldwide.
Ascaris suum larvae derived from infective eggs migrate from the caecum to the liver and lungs of pigs
before L4 establish in the jejunum and develop into adults. However, a large percentage of L4 in the
jejunum spontaneously cure between 14 and 21 days after inoculation as they are forced to the ileum and
are eventually expelled from the intestine. Increases in intestinal mucosal mast cells reactive to L4
antigens and local changes in Th2-derived cytokines are coincidental with spontaneous cure. Increased
expression of L4 genes for structural proteins related to parasite vigor were detected by cDNA microarray
analysis, but gene products that alter host responses to parasitism have not been detected. To this end, a
jejunum L4-derived EST library was generated and a putative TGF-B homologue was identified and
characterized by sequence similarity to the Brugia malayi Tgh-1gene and the TGF-B-like growth factor
from Caenorhabditis elegans. Partial sequence information from enzymatically-amplified cDNA
revealed at least 2 differentially spliced transcripts. PCR analysis of transcript levels revealed similar
quantities of the TGF-B homologue in all larval stages analyzed except the L4 from the ileum where
levels were remarkably lower. Given that mammalian TGF-p is anti-inflammatory and down regulates
the intensity of immune and inflammatory responses, these data support a relationship between 14
avoidance of spontaneous cure and the ability to modify local immunity. Characterization of these genes
and their products may provide useful information on the infection process and in designing new control
strategies.

06

Nutritional deworming: Anthelmintic effect of inulin on Oesophagostomum dentatum.

S. PETKEVICIUS*"?, K.D. MURRELL!, AND K.E. BACH KNUDSEN?. 'DANISH CENTRE FOR
EXPERIMENTAL PARASITOLOGY, THE ROYAL VETERINARY AND AGRICULTURAL
UNIVERSITY, DK-1870 COPENHAGEN, DENMARK, *DANISH INSTITUTE OF AGRICULTURAL
SCIENCES, DK-8830 TJELE, DENMARK, ’LITHUANIAN VETERINARY INSTITUTE, LT-4230
KAISIADORYS, LITHUANIA

Our previous studies with pigs have demonstrated that diets containing highly degradable carbohydrates
markedly decreased the establishment and fecundity of Oesophagostomum dentatum. The present study
was designed to assess the role of specific highly fermentable carbohydrates such as inulin and sugar beet
fibres (SBF), as either single and/or combined dietary components, on adult O. dentatum in growing pigs.
The experiment comprised thirty-two pigs (4 groups of 8 pigs). The four experimental diets were: Diet 1, a
normal finishing diet based on barley flour with added insoluble fibre from oat husk; Diet 2 was similar to
Diet 1, but with inulin plus SBF; Diet 3, a normal diet plus inulin alone; and Diet 4, a normal diet
supplemented with SBF alone. After three weeks adaptation on Diet 1 all pigs were infected with a single
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dose of 6,000 L; O. dentatum and continued on Diet 1 until 7" week p.i. Afterwards one group of 8 pigs was
switched to Diet 2, another group to Diet 3 and another group of 8 pigs to Diet 4. The remaining 8 pigs
continued on Diet 1 (normal) until the end of experiment and served as controls. Faeces were collected
weekly for quantitative determination of O. dentatum eggs. At week 13, all pigs were necropsed and their
worm burdens determined. The pigs grew at similar rates on all experimental diets. The worm recoveries
from the pigs on inulin supplemented diet (Diet 3) had 96% fewer O. dentatum adults than the controls (Diet
1). Further, the inulin fed pigs exhibited markedly reduced faecal egg counts. The pigs on inulin plus SBF
diet (Diet 2) and on SBF diet (Diet 4) had 86% and 70% adult worm reductions compared with the controls,
respectively. The results from this study indicate that highly degradable carbohydrates such as dietary inulin
have a profound influence on O. dentatum infection offering a kind of “nutritional deworming”.

07

Characterizing two glutamate receptor subunits from the cattle nematode Cooperia oncophora.
A.L. NJUE AND R.K. PRICHARD*. INSTITUTE OF PARASITOLOGY, MCGILL UNIVERSITY,
MACDONALD CAMPUS, STE. ANNE DE BELLEVUE, QC, H9X 3V9, CANADA

The glutamate-gated chloride channel (GluCl) is thought to be the site of action of ivermectin. This gene
has also been implicated in the mechanism of resistance to ivermectin. Genetic variability studies
revealed significant differences in allele frequencies of the gbr gene in ivermectin- susceptible and —
resistant strains of C. oncophora, suggesting that this gene is involved in ivermectin resistance. To
examine its functional properties, the full-length cDNA encoding the gbr subunit was isolated from bulk
adult ivermectin- susceptible and —resistant C. oncophora, and expressed in Xenopus oocytes. The gbr
subunits from the two groups differ at three positions in the amino acid sequence. When expressed in
Xenopus oocytes, the gbr subunits formed functional homomeric glutamate gated channels. Application
of ivermectin also evoked a response. A second GluCl cDNA, encoding the beta subunit, was also
isolated and expressed. The beta subunits from the two groups differ at two amino acid positions.
Whereas glutamate had an effect on the beta subunit from the susceptible worms, no response was seen
with the beta subunit from the resistant worms. Co-expression of the gbr and beta subunits resulted in the
formation of heteromeric channels which responded to glutamate. Preliminary results indicate that the
gbr subunit from the resistant worms is more sensitive to glutamate, whereas the gbr subunit from the
susceptible worms is more sensitive to ivermectin.

08

Prevalence of anthelmintic resistance on horse farms in the southern United States.

R.M. KAPLAN*' TR. KLEP, ET. LYONS®’, D.D. FRENCH?, G.D. LESTER’, AND CH.
COURTNEY*. 'COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF GEORGIA, ATHENS,
GA, ’SCHOOL OF VETERINARY MEDICINE, LOUISIANA STATE UNIVERSITY, BATON
ROUGE, LA, *GLUCK EQUINE RESEARCH CENTER, UNIVERSITY OF KENTUCKY,
LEXINGTON, KY, “COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF FLORIDA,
GAINESVILLE, FL.

Anthelmintic resistance is recognized worldwide as an increasingly important concern to equine health
and welfare. However, few studies have investigated the prevalence of resistance in the United States,
and these have been limited to small numbers of farms in small geographic regions. The objective of this
study was to perform a large regional investigation to accurately estimate of the prevalence of
anthelmintic resistance on horse farms in the Southern United States. Metheods: Fecal egg count (FEC)
reduction tests were performed on 39 large farms/stables (24 or more horses) in Georgia, South Carolina,
Florida, Louisiana and Kentucky. Horses on each farm were assigned to 1 of 4 different treatment
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groups: fenbendazole (5.0 mg/kg), oxibendazole (10 mg/kg), pyrantel pamoate (6.6 mg/kg), or ivermectin
(200 ug/kg). FEC reduction was calculated at 2 weeks (10-14 days) post-treatment and means of percent
reductions in FEC were calculated for each treatment group on a particular farm. Anthelmintic efficacy
was evaluated using the following criteria: < 80% reduction = ineffective/ worms resistant; 80-90%
reduction = equivocal/worms suspected resistant; > 90% reduction = effective/worms sensitive. Results:
Using a conservative measure for declaring resistance, the percent of farms demonstrating the presence of
anthelmintic-resistant cyathostomes were 100%, 66%, 45%, and 0% for fenbendazole, oxibendazole,
pyrantel pamoate, and ivermectin, respectively, with mean percent reductions of 32.4%, 69.2%, 74.7%,
and 99.8% respectively. Conclusions: These results demonstrate that resistance to fenbendazole is now
virtually 100%, and resistance to oxibendazole and pyrantel pamoate is highly prevalent. Ivermectin
remains highly effective against equine gastrointestinal nematodes.

09

Comparison of cyathostome control and selection for benzimidazole resistance using moxidectin gel
or Panacur® Powerpac paste.

C.R. REINEMEYER* AND A.W. FARLEY. EAST TENNESSEE CLINICAL RESEARCH, INC,
KNOXVILLE, TN, 37921.

Twenty-four, 2-year-old, male horses were ranked by Day (-1) strongylid egg counts and allocated to two
treatment groups: T1-moxidectin oral gel (0.4 mg/kg) on Days 0 and 90, and T2-Panacur® Powerpac
(fenbendazole; FBZ) paste (10 mg/kg) on Days 0 - 4 and on Days 90 - 94. T1 and T2 were assigned to
separate, similar pastures for 181 days. Fecal samples for egg counts were collected at ~15-day intervals,
and body weights and body condition scores were recorded at ~30-day intervals. Horses treated with
moxidectin had significantly lower egg counts (P<0.02) within 15 days of treatment, and had higher body
condition scores and weight gains (P<0.04) at Days 60 and 150, respectively. All significant differences
persisted for the remainder of the trial. After Day 181, T1 and T2 horses remained on assigned pastures
for seven more weeks. Fecal samples were collected on Day 233 and both groups were treated with FBZ
paste (5 mg/kg) on Day 234. Pre- and post-treatment (Day 244) egg counts were compared by ANOVA,
and egg count reductions were calculated. At 10 days post-treatment, FBZ (5 mg/kg) reduced strongylid
egg counts by 45.2% and (-60.7%) in the moxidectin- and Panacur®-selected groups, respectively. These
results were significantly different (P<0.01) and suggest that two applications of the Panacur® Powerpac
larvicidal regimen at 90-day intervals increased selection for benzimidazole resistance in cyathostome
populations with pre-existing resistance to BZDs.

10

Prevalence of anthelmintic resistance in gastrointestinal nematodes of goats.

R.M. KAPLAN*', L.L. MORTENSEN?, L.H. WILLIAMSON!, T.H. TERRILL?, R. KIRCHER®, AND
M. LARSEN®. 'COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF GEORGIA, ATHENS,
GA; DANISH CENTER FOR EXPERIMENTAL PARASITOLOGY, ROYAL VETERINARY AND
AGRICULTURAL UNIVERSITY, DENMARK; *AGRICULTURAL RESEARCH STATION , FORT
VALLEY STATE UNIVERSITY, FORT VALLEY, GA.

Anthelmintic resistance is recognized globally as the greatest threat to small ruminant health and
production. Several publications describing anthelmintic resistance in gastrointestinal nematodes (GIN)
of sheep and goats are reported in the United States, but there are no estimates on the prevalence of
resistance. The objective of this study was to determine the prevalence of resistance in GIN of goats in
Georgia. Methods: Fecal egg count (FEC) reduction tests were performed on 18 farms throughout
Georgia according to WAAVP guidelines. On each farm goats were stratified by pretreatment FEC,
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blocked, and within each block were randomly allocated to 1 of 5 treatment groups: no treatment
(control), albendazole (20 mg/kg), ivermectin (0.4 mg/kg), levamisole (12 mg/kg) or moxidectin (0.4
mg/kg), except on 3 farms where the albendazole group was omitted. All drugs were administered orally.
Results: Resistance to albendazole was demonstrated on 14/15 farms, and resistance to ivermectin,
levamisole and moxidectin was demonstrated on 17, 6, and 1 of 18 farms, respectively. Suspected
resistance to levamisole and moxidectin were found on another 4 and 3 farms, respectively. Multiple
resistance to both albendazole and ivermectin was detected on 14/15 farms, and to albendazole,
ivermectin and levamisole on 5/15 farms. Mean overall FEC reduction percentages for albendazole,
ivermectin, levamisole, moxidectin were 67%, 54%, 94% and 99%, respectively. Conclusions:
Anthelmintic resistance in GIN of goats is highly prevalent, which seriously threatens the future viability
of the goat industry. This recent development emphasizes the need for more sustainable approaches to
parasite control.

11

Treatment and control of parasitic infection in goats with Golden Blend Dewormer (morantel
tartrate). ‘

C.T. FAULKNER*, K. SMEDLEY, AND S. PATTON. DEPARTMENT OF COMPARATIVE
MEDICINE, UNIVERSITY OF TENNESSEE, COLLEGE OF VETERINARY MEDICINE,
KNOXVILLE, TN 37996-4500.

Parasitism by Haemonchus contortus is a major cause of illness and death in goats, and many
anthelmintics are no longer effective. Morantel tartrate (MT) (Pfizer Inc., New York NY) is a safe and
effective drug with FDA approval for treatment of goats infected with gastrointestinal nematode parasites.
A formulation of MT mixed with a pelleted goat dietary ration (Golden Blend Dewormer (GBD), Custom
Milling, Davisboro GA) is commercially available to goat producers. This study evaluated the efficacy of
GBD for treatment of parasitic infection in goats. Fecal egg counts (FEC), expressed as parasite eggs per
gram of feces (EPG), were determined by the McMaster technique and goats assigned to treated (n=52)
and untreated (n=26) groups. Pre-treatment FECs ranged from 3350 to 100 EPG and were not
significantly different. Treated animals received GBD formulated to deliver MT at 9.8mg/kg body
~ weight. Post-treatment FECs collected 7 to 14 days later were significantly lower (p < 0.05) than pre-
treatment FECs. The FECs ranged from 100% reduction in 28/52 animals and less than 60% in 8/52
animals. FECs of untreated animals were not significantly different over a 21-day observation period.
The FEC of GBD ftreated animals remained significantly lower at 42 days post-treatment than their initial
pre-treatment FEC. The reduced pasture contamination by GBD treated goats is likely responsible for
slower rates of parasite transmission between hosts because MT does not have residual activity against
endoparasites.

12

PROHEART® 6 and PROHEART® SR-12 research update: Larvicidal effects against hookworms;
safety evaluation in puppies and safety at 15X PROHEART® 6 in adult dogs.

K. HEANEY'#, S. RANJAN', RM. CLEALE', R.D. RULLI', D.D. BOWMAN?, L. HULSEBOS?, M.
HOLM-MARTIN', AND R. ATWELL!. 'FORT DODGE ANIMAL HEALTH, PRINCETON, NI,
2CHK-R&D, STANWOOD, MI, MPI RESEARCH, MATTAWAN, MI, ‘UNIVERSITY OF
QUEENSLAND, AUSTRALIA.

Since registration, additional efficacy and safety studies of ProHeart 6 and ProHeart SR-12 were
conducted. Two studies were conducted to evaluate larvicidal efficacy of ProHeart 6 (0.17 mg
moxidectin (MOX)/kg BW) against A. caninum and U. stenocephala in dogs. In both studies, hookworm-
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free dogs (9-10/grp) were infected with approximately 200 4. caninum L; and 200 or 400 U. stenocephala
L;. Dogs were treated 5-6 days post-challenge with either ProHeart 6 or saline, then necropsied 7 or 14
days post-treatment. Based on geometric mean worm burdens 7 days post-treatment, ProHeart 6 was
89.7-99% and 99-100% effective against 4. caninum and U. stenocephala L, stages, respectively. At 14
days post-treatment, efficacy was 99% & 100% against immature A. caninum and U. stenocephala,
respectively. Two safety studies were conducted, in one, safety of ProHeart SR-12 was evaluated in
fourteen, 12-week old puppies of various breeds weighing 1.2-12.2 kg. Puppies were either sham injected
or treated subcutaneously with the ProHeart SR-12 at 0.5 (1 X) or 1.5 (3 X) mg MOX/kg BW. Puppies
were examined daily for 21 days. No injection site reactions were observed in pups treated with 0.5 mg
MOX. Mild swellings of short duration were noted in pups administered the 1.5 mg dose. No clinical
reactions were noted at either dose. In another safety study, the ProHeart 6 given at the rate of 2.55 (15
X) mg MOX/kg BW produced no apparent physical or neurological reactions in 6/6 treated young adult
dogs. Pancreatic necroses were noted in both treated and control dogs. Mild to moderate pancreatic
degeneration was noted in 2/6 treated dogs. The relationship of pancreatic histopathology to the test
article remains unclear. ProHeart 6 is efficacious against larval hookworms. Both ProHeart 6 and
ProHeart SR-12 caused no clinical signs of toxicosis in the studies presented.

13

Evaluation of moxidectin (ProHeart® 6 and ProHeart SR-12) against 3-, 4-, and 6-month-old
infections of Dirofilaria immitis in beagles.

JW. MCCALL*', P. SUPAKORNDEJ!, M.T. DZIMIANSKI', A. MANSOUR?, J-J. JUN! N.
SUPAKORNDEJ?, S.D. MCCALL? K. HEANEY® AND R.D. RULLP. !COLLEGE OF VETERINARY
MEDICINE, UNIVERSITY OF GEORGIA, ATHENS, GA, TRS LABS, INC., ATHENS, GA, *FORT
DODGE ANIMAL HEALTH RESEARCH, PRINCETON, NJ.

Moxidectin canine SR injectable, given as single doses of 0.17 mg moxidectin/kg b.w. (ProHeart 6,
registered in the USA) and 0.50 mg moxidectin/kg body weight (ProHeart SR-12, registered in Australia)
protects against heartworm infection for 6 and 12 months, respectively. Here we report the evaluation of
these products for activity against heartworms of various ages.

Efficacy against 3-month old infections: Three groups of 6 beagle dogs (3 M and 3 F per group) were
infected with 50 D. immitis Ly 3 months before treatment with either ProHeart 6, ProHeart 12 or saline.
For unknown reasons, the infections did not take in the female dogs. Efficacy, based on geometric means
of worm counts for male dogs 6 months after treatment was 98.8% for ProHeart 6 and 96.0% for ProHeart
SR-12.

Efficacy against 4-month old infections: Three groups of five beagles each were infected (50 L;) 4
months prior to treatment. One group received a single dose of ProHeart 6 at 4 months PI, one group
received ProHeart 6 at 4 and 10 months PI, and the remaining group served as a saline-treated control.
Based on worm counts at necropsy, efficacy values for the single-dose and two-dose groups were 85.9%
and 97.2%, respectively.

Efficacy against 6-month old infections: Four groups of five beagles each were infected (50 L; ) 6-months
prior to treatment. One group received a single dose of ProHeart 6 at 6 months PI, one group received
ProHeart 6 at 6, 12, and 18 months PI, and two groups served as corresponding controls. Based on worm
counts for the appropriate control groups, efficacy values for the single-dose and three-dose groups were
24.7% and 5.2%, respectively. The lower efficacy after multiple treatments may be due to the lower worm
counts in the corresponding control group.
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14

Effects on non-pest insects in dung from cattle treated with endectocides: a comparison of four
products.

K.D. FLOATE AND D.D. COLWELL. AGRICULTURE AND AGRI-FOOD CANADA,
LETHBRIDGE RESEARCH CENTRE, LETHBRIDGE, AB, CANADA

Pour-on formulations of four endectocide products were compared to assess the effect of faecal residues
on insects developing in naturally-colonized dung of treated cattle. In each of three independent
experiments, suppression of insects was associated with application of doramectin, eprinomectin and
ivermectin, but no effect was observed for moxidectin. When data were combined across experiments to
increase sample sizes, supression of insects was observed for each compound, with the least effect being
observed for moxidectin. Based on the number of species affected and duration of suppression, the
adverse effects on dung dwelling insects were ranked in descending order as doramectin > ivermectin >
eprinomectin >> moxidectin. A second set of three independent experiments were performed to assess
the effect of endectocide treatment on dung degradation. Delayed degradation was observed for dung of
cattle treated with doramectin, eprinomectin and moxidectin in the first experiment. No effect of
treatment was detected in the second experiment. An effect of moxidectin was detected in the third
experiment, but differences could not be detected with subsequent post-hoc tests. When data were
combined across experiments to increase sample sizes, delayed degradation was detected only for
eprinomectin. In addition to insects, the degradation of dung is the result of other mechanisms including
environment, physical and other biological factors. Results of the current study indicate that use of
moxidectin is least likely to affect the natural assemblage of insects associated with cattle dung.

15

Evaluation of in vitro and in vivo cell-mediated immune response of horses immunized with a killed
Sarcocystis neurona vaccine.

A.E. MARSH*, J. LAKRITZ', M. MILLER', A.E. HALANEY', P.J. JOHNSON', Y-W. CHIANG’,
AND H-J. CHU®. 'COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF MISSOURI,
COLUMBIA, MO; *FORT DODGE ANIMAL HEALTH, FORT DODGE, IA 50501

A commercially available killed S. neurona vaccine was conditional-licensed by United States
Department of Agriculture. The purpose of this study was to evaluate CMI response in horses immunized
with this vaccine in comparison to horses receiving a placebo. Thirteen horses seronegative to S. neurona
by immunoblot were divided into the vaccinated group (9 horses) and one placebo group (4 horses); one
seropositive horse was placed into the placebo group (1 horse). Animals were given two doses of S.
neurona vaccine or a placebo vaccine intramuscularly, three weeks apart. The CMI responses following
each vaccination were measured by lymphocyte blastogenesis assay with parasite antigen. In addition, an
intradermal antigen skin test to detect delayed (cellular) reactions to S. neurona antigen was performed
following the 2™ vaccination. Results from peripheral blood lymphocyte blastogenesis assay indicate that
vaccinated horses are successfully primed for CMI response to the S. neurona antigen following the first
vaccination as compared to pre-vaccination status. This difference was not detected in the placebo
controls. The induction of specific CMI response by vaccination with S. neurona vaccine was supported
by the results of skin testing. Skin reactivity was evident in 7/9 of the S. neurona vaccinates evaluated.
Microscopic evaluation of skin biopsy samples were taken from a subset of the two groups to compare
microscopic features of cellular infiltrates with physical characteristics at 72 hrs. Sponsored by Fort
Dodge Animal Health, Fort Dodge Iowa.
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Development of an ELISA to detect antibodies to rSAG1 in the horse.
S.P. ELLISON*!, T. KENNEDY? K. BROWN'. 'PATHOGENES INC, FAIRFIELD, FL AND
BAYER CORP, ANIMAL HEALTH, SHAWNEE, KS.

The definitive diagnosis of Sarcocystis neurona infection in the horse is challenging. The production of
specific tools and techniques that aid in the identification of horses with parasitic encephalitis are needed for
the diagnosis of EPM (equine protozoal myeloencephalitis) caused by S. neurona. A candidate antigen for
the detection of S. neurona infections in horses is the major surface antigen, SnSAGI1, of S. newrona. An
enzyme linked immunosorbent assay (ELISA) was developed and used to measure antibodies to rSnSAG1
(recombinant SAG1). This report describes the use of rSnSAG1 ELISA to detect S. neurona infection by
measuring antibody levels in serum and CSF in experimentally challenged and naturally infected animals.

17

Mining the Sarcocystis neurona sequence database for parasite antigens/virulence factors.
D.K. HOWE*, UNIVERSITY OF KENTUCKY, LEXINGTON, KY 40546-0099.

In order to generate molecular information and reagents (e.g., recombinant antigens and monospecific
antibodies) for investigation of Sarcocystis neurona, we have been conducting an expressed sequence tag
(EST) sequencing project that has provided thousands of gene sequences from this parasite. Since the
sequences alone are of limited value, our primary efforts are directed toward searching the resulting
database to identify S. neurona genes encoding proteins that are critical for the parasite’s survival and/or
elicit robust immune responses in infected horses, and which may have utility for application (i.e.,
diagnostics, vaccines). From the current database of approximately 4900 S. neurona ESTs, we have
identified and selected for study the genes for four related surface antigens (SnSAG1, SnSAG2, SnSAG3,
and SnSAG4), two microneme proteins (SnMIC10 and SnMIC4), a putative secretory antigen
(SnSarco_21), and an extensive family of abundant, low-molecular-weight proteins that are likely
excretory/secretory proteins of the parasite (designated SnGF1 proteins for S. neurona Gene Family 1).
The parasite genes have been expressed in E. coli, and polyclonal antisera against the recombinant
antigens have been produced in rabbits and rats. These reagents provide valuable tools that are being
used to characterize the S. neurona proteins and to address their functional role as parasite virulence
factors during infection and pathogenesis. We have also initiated studies that utilize the antigenicity of
the parasite proteins to determine the equine immune responses elicited during S. neurona infection. The
results obtained by these studies should provide a better understanding of the mechanisms and molecules
employed by S. neurona to parasitize their host animals and the immunological responses associated with
infection and parasite persistence in EPM horses.

18

Prevention by ponazuril of CNS infection in S. neurona-challenged mice.

R.F. FRANKLIN*!  R.J. MACKAY', K. GILLIS!, P. GINN?, AND T. KENNEDY>. DEPARTMENTS
OF LARGE ANIMAL CLINICAL SCIENCES' AND PATHOBIOLOGY? UNIVERSITY OF
FLORIDA, GAINESVILLE, FL 32610, BAYER ANIMAL HEALTH®, MERRIAM, KS 66202.

Equine protozoal myeloencephalitis is a neurologic disease of horses caused by Sarcocystis neurona.
There is interest in using EPM treatments as prophylaxis. The objective of this study was to evaluate the
efficacy of ponazuril for prevention of CNS infection in S neurona-challenged interferon-y-knockout
mice. BALB/c-Ifng™™ mice (4/group) were gavaged with 5 x 10° S. neurona sporocysts, then dosed
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with 20 or 200 mg ponazuril/kg 1, 3, 7, 10 or 14 d later. Control groups were given no sporocysts and/or
no drug. Mice were killed at onset of neurologic signs or 30 d post-challenge. In contrast to negative
control mice, untreated S. neurona-challenged mice lost weight by 18 d and showed neurologic signs after
22 d. There was a significant (P <0.05) effect of ponazuril on weight gain. Except for mice given 20
mg/kg on day 1, 3, or 14, all other mice gained significantly more weight than untreated controls;
however, only mice given 200 mg/kg on day 7 gained as much weight as uninfected mice. Only mice
given 200 mg/kg on days 7 or 14 remained free of neurologic signs. Treatment reduced mortality,
especially at 200 mg/kg 7d after challenge. This effect was not significant. Although schizonts were seen
histologically in the CNS of all mice, there was significant reduction of schizont numbers by 200 mg/kg
given on day 7. Ponazuril provides some dose-dependent protection of mice against S. neurona
challenge. This effect was most apparent at day 7, at a stage when the organism is undergoing extraneural
shizogony. Stages found at earlier (invading sporozoites) or later (within CNS) times apparently were
resistant to ponazuril. Because single-dose therapy did not provide complete protection in mice, this
experiment does not provide rationale for a protocol of intermittent dosing for prevention of EPM.

19

Anti-Sarcocystis neurona and Neospora sp. antibodies in healthy French horses from two farms
with previous EPM-like cases.

P.H. PITELL"* D.S. LINDSAY? S. ROMAND?, S CAURE’, S. PRONOST!, G. GARGALA®, S.M.
MITCHELL?, C HARY!, P. THULLIEZ’>, G. FORTIER!, I1.J. BALLET**. 'LABORATOIRE
DEPARTEMENTAL FRANCK DUNCOMBE, CAEN, FRANCE, DEPT. OF BIOMEDICAL
SCIENCES AND PATHOBIOLOGY, VIRGINIA TECH, BLACKSBURG, VA, ’INSTITUT DE
PUERICULTURE DE PARIS, PARIS, FRANCE, ‘CLINIQUE EQUINE DE LIVET, LIVET, FRANCE,
SLABORATOIRE DE PATHOLOGIE DE LA REPRODUCTION, ECOLE NATIONAL
VETERINAIRE, NANTES, FRANCE, AND °‘LABORATOIRE DE IMMUNOLOGIE ET
IMMUNOPATHOLOGIE, CAEN, FRANCE.

Sarcocystis neurona is considered a leading cause of equine protozoal meningoencephalitis (EPM), a
common infectious neurological disease in horses in the Americas. EPM-like cases associated with S.
neurona peptide reactive antibodies in western blots were recently described in Normandy, France. In this
report, anti-S. neurona antibodies were detected using an agglutination assay at titers ranging from 50 to 500
in sera from 18 / 50 healthy horses from two farms with a previous EPM-like case. Higher values were
found in older animals. Four out of 6 horses which traveled or stayed in the US exhibited titers over 50, a
higher figure than in the group which did not travel out of France or stayed in another European country.
No correlation was found between anti-S. neurona and anti-Neospora sp antibody titers. Data prompt
further study of significance of anti-S. neurona antibodies in clinically healthy or diseased European horses,
and precise identification of immunizing parasite(s) and their putative (non-opossum) host(s).

20

A case for latency in development of EPM due to Sarcocystis neurona.

C.M. BROWN!, A.J. MURPHY*), M.G. ROSSANO* I.A. BELL' J.S. PATTERSON** LS.
MANSFIELD**., 'DEPARTMENT OF VETERINARY CLINICAL SCIENCIES, IOWA STATE
UNIVERSITY, AMES IA 50011, 2ANIMAL HEALTH DIAGNOSTIC LABORATORY,
’DEPARTMENT OF MICROBIOLOGY, ‘COLLEGE OF VETERINARY MEDICINE, MICHIGAN
STATE UNIVERSITY, EAST LANSING, MI 48824

Equine Protozoal Myeloencephalitis (EPM) 1s a neurological disorder in horses most often caused by the
protozoan parasite Sarcocystis neurona. The opossum (Didelphis sp.), found only in the New World, is
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the definitive host of S. neurona. Horses acquire the parasite by ingestion of feed or water contaminated
by opossum feces. The time of onset of clinical signs of EPM after infection with S. neurona is unknown
as is the potential for dormancy and recrudescence. We describe a case of EPM consistent with infection
with S. neurona in a Thoroughbred 7 years after exportation from the USA. The horse was bomn in
Kentucky in 1990, exported to race in Europe in 1991 and 2 years later transferred to India as a breeding
stallion. In December of 1998 he developed severe neurological signs consisting of asymmetrical hind
limb ataxia and hypometria. Serum and CSF tested positive by western blot test. Various treatments over
the next 8 months were unsuccessful at returning the horse to breeding status; the horse was euthanized in
July of 1999. Serum and CSF tested negative for antibodies to N. caninum and T. gondii by IFA. Tissue
from brain stem tested positive for Sarcocystis merozoites by immunohistochemistry. DNA extracted
from formalin fixed brain stem tissue produced Sarcocystis specific amplicons in PCR and S. neurona
specific RFLP products (S.M.Tanhauser et al, J. Parasitology 85 (2), 1999). SeqWeb analysis of both
PCR amplicons showed that they had the highest homology to S. neurona when compared to other
Sarcocystis species in GenBank. PCR sequence of the nuclear small subunit ribosomal DNA and
comparison to other cyst forming coccidia is underway. Research supported by AHDL and the Animal
Health Initiative, MSU. This study demonstrates the ability of S. neurona to remain dormant for at least 7
years after infection before causing severe neurological disease.

21

Effect of Sarcocystis neurona sporocyst inoculation dose on the induction of equine protozoal
myeloencephalitis (EPM).

C.D. SOFALY', SM. REED', J.C. GORDON', J.P. DUBEY?, W.J.A. SAVILLE'. 'DEPARTMENT OF
VETERINARY CLINICAL SCIENCES, THE OHIO STATE UNIVERSITY, COLUMBUS, OH 43210,
*USDA, ARS, ANRI, BARC, BELTSTVILLE, MD 20705.

Neurologic disease due to infection with the protozoan parasite Sarcocystis neurona remains an important
problem for equine industries. A consistently reproducible experimental model would provide a means of
evaluating preventive strategies and treatments. The effect of S. reurona sporocyst inoculation dose on
the induction of clinical neurologic disease in horses was investigated. Twenty-four neurologically
normal, seronegative weanling horses were subjected to the natural stress of transport then randomly
assigned to one of five treatment groups or a negative control group. Horses were immediately
challenged with a single dose of either 10% 10°, 10%, 10°, 10° raccoon/opossum derived S. reurona
sporocysts or a placebo. Horses were housed in individual stalls in an opossum-proof facility for the
duration of the study. Weekly blinded neurologic examinations and serologic testing were performed to
document the onset of neurologic deficits and anti-S. neurona antibody production. CSF was collected
and horses euthanized for post-mortem examination between 4 and 5 weeks after inoculation. Mild to
moderate clinical signs were produced in challenged horses from all groups, however we were able to
detect differences between dose groups based on seroconversion times, severity of clinical neurologic
signs, and presence of histologic lesions. Seroconversion of the 10° sporocyst dose group was observed
by 14 days post challenge and horses in this group demonstrated the most consistent signs of neurologic
disease. Histologic lesions suggestive of EPM infection were detected in 4 of 20 challenged horses
including 2 of 4 horses in the 10° sporocyst dose group. S. neurona organisms were not detected in
equine CNS tissues by light microscopy, immunohistochemistry, or bioassay in interferon-gamma gene
knock-out mice. Negative control horses housed in the same facility remained seronegative for the
duration of the study and had no histologic evidence of protozoal infection.
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22

Equine model for Sarcocystis neurona infection.
S. ELLISON*!| T. KENNED®* AND K. BROWN® 'PATHOGENES INC, FAIRFIELD, FL. AND

’BAYER CORP, ANIMAL HEALTH, SHAWNEE, KS.

Experimentally infecting horses with Sarcocystis neurona may enhance our understanding of the
pathogenesis of infection in natural disease thereby improving diagnosis and assisting researchers in
developing rational strategies for the treatment and prevention of EPM in the horse. The development of
an experimental model of Sarcocystis neurona encephalitis in a horse is described. S. neurona was
isolated from the spinal cord of an ataxic horse and placed in continuous culture. Cultured S. neurona
merozoites derived from the ataxic horse were used to induce infection in another horse with resultant
encephalitis and ataxia. After re-isolation and in vitro culture, the dose of merozoites necessary to induce
clinical signs of EPM (equine protozoal myeloencephalitis) and recovery of the organism from the CNS
(central nervous system) tissues was titrated in three horses. Vertical transmission to the fetus was
accomplished in one horse. Our experimental model of infection induced clinical disease defined by
ataxia, grossly visible spinal cord lesions, organisms demonstrated by immunohistochemistry and
isolation of merozoites from CSF and cervical spinal tissues. To the best of our knowledge, this is the
first report of histologically confirmed experimental infection of the horse with S. neurona.

23

The onset of action of Capstar® (nitenpyram) against cat fleas (C. felis).
S.C. PARKS*!, J. CUNNINGHAM?, R EVERETT’.. 'NOVARTIS ANIMAL HEALTH, US,

GREENSBORO, NC, >AGRESEARCH CONSULTANTS, INC., GREENBRIER, AR.

Sixteen, mixed breed dogs were used to investigate the time required for Capstar® (Novartis Animal
Health) to begin acting to kill adult fleas. Capstar is a rapidly acting, orally administered, neonicotinoid,
flea adulticide. Dogs were infested with 100 unfed adult cat fleas (C. felis) by placing the fleas along the
dorsal midline between their head and hips. Fleas were allowed to establish themselves for approximately
24 hours. Dogs were then dosed with the appropriate dose of Capstar according to the manufacturer’s
labeled directions. Fifteen minutes after dosing, dogs were combed and all fleas were removed from the
dogs and placed in glass containers. Dead and dying fleas were counted at the time of flea removal, one
hour after removal, and four hours after removal. The process of infesting, dosing, waiting, combing, and
counting was repeated, allowing different times for the post-dosing waiting period, until times of 15, 30,
45, 60, 120, 180, and 240 minutes were investigated. Dead and dying fleas were found within 15 minutes
of dosing.

24

Efficacy of nitenpyram (CAPSTAR™) against Ctenocephalides felis over the first three hours
following treatment of cats and dogs.
R. SCHENKER* AND G. STREHLAU, NOVARTIS ANIMAL HEALTH INC., BASEL,

SWITZERLAND.

The systemic flea adulticide nitenpyram was shown to reach 100% efficacy within 3 hours of treatment in
cats and 99.1% in dogs. Rapid elimination of fleas is especially important in pets suffering from Flea
Allergy Dermatitis to reduce exposure to allergens in the flea saliva. The objective of this study was to
demonstrate the efficacy of nitenpyram during the first three hours following treatment at the
recommended dose of a minimum of 1mg/kg b.w. Fifteen cats and 15 dogs were infested with 100 fleas
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24 hours before administration of CAPSTAR. Subgroups of 3 cats and 3 dogs were combed at 15, 30, 60,
120 and 180 minutes after treatment. Efficacy was calculated against flea counts performed at the same
time intervals on subgroups of 3 cats and 3 dogs of an untreated control group consisting of 15 cats and
15 dogs also. Efficacy after 15 minutes was 42.5% in cats and 18.9% in dogs with a high variability
between individuals (SD: 31.4 for cats and 43.5 for dogs). After 30 minutes between animal variability
decreased and efficacy in cats increased to 62.0% (SD: 13.0) and in dogs to 22.0% (SD: 29.5). Thereafter
variability was moderate and efficacy further increased to 96.7% (SD: 5.6) in cats after 60 minutes. In
dogs efficacy was 20.6% (SD: 27.0) after 60 minutes. After 120 minutes efficacy in cats was 95.4% (SD:
8.0) and 84.3% (SD: 10.0) in dogs, and reached 100% (SD: 0) in cats and 93.1% (SD:6.0) in dogs after
180 minutes. The results demonstrate the value of nitenpyram in removing flea infestations extremely
rapidly from cats and dogs, thus limiting exposure to flea feeding and allergens to a minimum.

25

Effect of 0.29% w/w fipronil spray on adult flea mortality and egg production of three different cat
flea, Ctenocephalides felis (Bouché), strains infesting cats.

P.A. PAYNE*, M.W. DRYDEN, V. SMITH, RK. RIDLEY. DEPARTMENT OF DIAGNOSTIC
MEDICINE/PATHOBIOLOGY, KANSAS STATE UNIVERSITY, MANHATTAN, KS 66506

To evaluate the effect of fipronil spray on adult flea mortality and flea egg production of three different cat
flea, Ctenocephalides felis (Bouché) strains, thirty domestic short hair cats were randomly allocated into six
groups of five cats each. On day 0, cats in groups 2, 4 and 6 were treated with fipronil at 5 - 6 ml/kg. Cats in
groups 1, 3 and 5 served as untreated controls. On days -2, 7, 14, 21, and 28 each cat was infested with 50
adult cat fleas. Groups 1 and 2 were infested with fleas from the KS1 strain. Groups 3 and 4 were infested
with a recently colonized cat flea strain from Florida (R6). Groups 5 & 6 were infested with fleas from the
ARGC strain. The adulticidal activity of fipronil was determined by flea comb counts 48 hours after treatment
and then 48 hours after each reinfestation. Any flea eggs produced during the infestations were collected and
counted prior to the 48-hour comb counts. Fipronil spray was >99.5% effective against adults of all 3 cat
flea strains when applied during an active infestation. Fipronil spray provided >98.2% and >99.5% control
of adult fleas and egg production, respectively, for all strains through week 2. On Days 23 and 30 control of
R6 adults and egg production was significantly lower than either the ARC or the KS1 strain. On Day 30,
control of R6 adults and egg production was 77.3% and 87.3%, respectively. Control of KS1 adults and egg
production on Day 30 was significantly lower than the ARC strain. Fipronil provided >99.5% and >99.9%
control of ARC fleas and egg production, respectively, throughout the entire study. The susceptibility to
fipronil for the 3 strains was also evaluated on filter paper pesticide bioassays. The R6 strain was found to
be less susceptible than the KS1 and ARC strains. The LCys estimates for the strains were 10.13, 4.77 and
2.62 mg/m’ for the R6, ARC and KS1 strains, respectively.

26

Efficacy of selamectin and fipronil/(s)-methoprene against the adult cat flea, Ctenocephalides felis
and flea eggs on cats.

M. DRYDEN", P. PAYNE', V. SMITH!, D. MOUZIN?, AND L. THOMPSON? 'COLLEGE OF
VETERINARY MEDICINE, KANSAS STATE UNIVERSITY, MANHATTAN, KS AND 2PFIZER
ANIMAL HEALTH, LEE’S SUMMIT, MO.

Eighteen cats were randomly assigned to three treatment groups and infested with 50 cat fleas on Day -2.
On Day 0 groups of cats were treated topically with either 6% selamectin (6-12 mg/kg) (SEM) or 10%
fipronil/12%(s)-methoprene combination (7.5-13 mg/kg fipronil/10-20 mg/kg methoprene) (FSM), as per
label. The third group of cats served as untreated controls. On Days 1-3 flea eggs were recovered and
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counted. Eggs (up to 100) were glued to the lid of a petri dish, placed over a petri dish bottom containing
rearing media and incubated. Egg hatch was determined 5 days after each collection. On Day 3 fleas
were removed by combing and counted. Cats were reinfested with 50 fleas weekly from Day 7 through
Day 42. Eggs were collected and counted at 48 and 72 hours after each reinfestation and egg hatch was
determined. Fleas were removed by combing and counted 72 hours after each reinfestation. Adulticidal
efficacy on Day 3 was 99.3% and 99.1% for SEM-and FSM-treated cats, respectively. Weekly
adulticidal efficacy from Day 10 through Day 45 was 100.0%, 100.0%, 99.7%, 97.3%, 90.2% and 78.0%
for SEM- treated cats. Weekly adulticidal efficacy for FSM-treated cats was 99.5%, 99.6%, 97.9%,
79.3%, 84.9% and 51.3%. Egg production and egg hatch was markedly reduced within 48 hours for both
SEM and FSM. For SEM-treated cats geometric egg counts ranged from 0.1 on Day 9 to 45.7 on Day 45,
FSM-treated cats had geometric mean egg counts ranging from 1.5 on Day 9 to 179.8 on Day 45.
Geometric mean egg counts from control cats ranged from 171.5 to 627.4. Larval emergence from eggs
did not occur or was negligible from Day 2 through Day 37 for both SEM and FSM.

27

The efficacy of selamectin in the treatment and control of flea allergy dermatitis (FAD) in dogs and
cats exposed to infestations of fleas (Ctenocephalides felis felis).

S.K DICKIN!, T.L. MCTIER", R. BOND? 1.S. MASON?, M.G. MURPHY*, M. PAYNE-JOHNSON',
D.G. SMITH!, N.A. EVANS’, AD. JERNIGAN', AND T.G. ROWAN' 'PFIZER GLOBAL
RESEARCH AND DEVELOPMENT, SANDWICH, KENT, UK/GROTON, CT, USA. *ROYAL VET
COLLEGE, NORTH MYMMS, HATFIELD, HERTFORDSHIRE, UK, ‘KEMPTON COURT,
SUNBURY-ON-THAMES, MIDDLESEX, UK, “RBK HOUSE, IRISHTOWN, ATHLONE, CO. WEST
MEATH, IRELAND, S‘TECHNICAL PRODUCT DEVELOPMENT, VETERINARY MEDICAL
OPERATIONS, PFIZER, INC. NY, NY.

Twenty-two dogs and 24 cats confirmed to have FAD were allocated to treatment with selamectin (SEL)
(6 mg/kg) or a placebo. Animals were housed in carpeted pens capable of supporting the flea life cycle,
and were infested with 100 fleas on Days -13 and -2 and on alternate weeks with 10-20 fleas throughout
the studies. Dogs were treated on Days 0 and 30, and cats on Days 0, 30 and 60. The dog study ended on
Day 61 and the cats study ended on Day 84. Assessment of clinical signs of FAD (excoriation, erythema,
papules, pyoderma, scaling/crusting and alopecia in dogs; excoriation, erythema, miliary lesions,
scaling/crusting and alopecia in cats) was performed on Day -8 and every 14 days thereafter. Flea comb
counts were conducted for each animal at weekly intervals and the number of therapeutic interventions
was assessed. In addition, dogs were also observed for time spent exhibiting pruritic behavior using a
closed-circuit video recorder on Days 19 and 60. SEL dramatically reduced the number of live fleas on
the dogs and cats from Day 7 onward (range, 0.1 to 12.5), while control animals maintained high numbers
of fleas across the study period (range, 113 to 280). SEL-treated animals showed significant
improvement in the severity of the clinical signs of FAD (dogs on days 28 and 61, P < 0.0158; cats on
days 42 and 84, P < 0.0241). SEL significantly reduced the mean number of therapeutic
interventions/animal (P =0.0001) and SEL-treated dogs exhibited significantly less pruritic behaviour
than did placebo-treated dogs (P < 0.0018). SEL administered topically at monthly intervals for 2 months
in dogs and 3 months in cats was found to be safe and highly effective in the treatment and control of
FAD in animals exposed to fleas.
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Activity of selamectin, fipronil and imidacloprid on flea egg production and viability in cats.

T. MCTIER*', M. DRYDEN?, D. YOUNG®, T. OSTERLING', L. THOMPSON'. 'PFIZER INC.,
GROTON, CT/LEE’S SUMMIT, MO, ZCOLLEGE OF VETERINARY MEDICINE, KANSAS SATE
UNIVERSITY, MANHATTAN, KS, *YVRS INC., TURLOCK, CA.

In 2 separate studies, 24 cats were randomly assigned to 4 groups (selamectin (SEL) (6 mg/kg);
imidacloprid (IMD) (10 mg/kg); fipronil (FIP) (7.5 mg/kg); or a non-medicated control). Treatments
were applied once on Day 0. Fifty to 100 adult fleas were applied to each cat on Days -10, -3, 7, 14, 21
and 28. Flea egg counts from eggs collected beneath the cats’ cages were performed on Days 0 (prior to
treatment), 1, 2 and 3 and thereafter 48 and 72 hours after each flea infestation (Days 9, 10, 16, 17, 23, 24,
30 and 31). Egg viability was determined by collecting and incubating eggs from each cat. Emergent adult
fleas were counted 28 days after egg collection. Geometric means were calculated for all counts. In Study
1, significantly fewer (P<0.05) eggs were recovered from SEL cats (range, 0 to 12.4) than from IMD
(range, 5.0 to 72.5) or FIP (range, 2.1 to 91.4) cats from Day 9 onwards. In Study 2, no flea eggs were
recovered from SEL cats from Day 9 onwards, whereas on Days 16, 17, 23, 24, 30 and 31, eggs were
recovered from FIP (mean range, 1.0 to 17.3) and IMD (mean range, 0.9 to 8.5) groups. Mean egg counts
in the controls ranged from 409.8 to 915.2 across all days for both studies. In Study 1, the mean % of
adult fleas that emerged from eggs from days 2 to 31 ranged from 0 to 6.4% for SEL, 0.8% to 30.2% for
FIP and 7.5% to 23.3% for IMD. In Study 2, for SEL no adults emerged from Day 9 onward as no eggs
were produced. The mean % of adult fleas that emerged from eggs from days 9 to 31 ranged from 0% to
31.5% for FIP and 0 % to 42.0% for IMD. Mean % emergence rates for the controls ranged from 58.6%
to 89.9% across all days for both studies.

29

Effect of ponazuril on Sarcocystis neurona infection of horses.

R.J. MACKAY', S.T. TANHAUSER', K. GILLIS!, LG. MAYHEW? T. KENNEDY**. 'DEPT. OF
LARGE ANIMAL CLINICAL SCIENCES, UNIVERSITY OF FLORIDA, GAINESVILLE, FL 32610,
*VETERINARY CLINICAL STUDIES, UNIVERSITY OF EDINBURGH, ‘BAYER ANIMAL
HEALTH, MERRIAM, KS 66202.

There is high prevalence of S. neurona infection in US horses. A small proportion of infected horses
develop equine protozoal myeloencephalitis (EPM). There is interest in using EPM treatments to prevent
CNS invasion in S neurona-infected horses. This study evaluated the effect of intermittent ponazuril
administration on immunoconversion against S. neurona in horses. Horses immunoblot-negative for S
neurona IgG (5/group) were given 5 x 10° S neurona sporocysts by nasogastric tube, then given 20 mg
ponazuril’kg every 7 or 14 days for 84 days. Control horses (5/group) were either not treated (+) or not
challenged (-). There was significant (P <0.05) effect of treatment on immunoconversion (detected by
immunoblot) in CSF but not in serum. All challenged horses became serum-positive within 56 days.
Only 2/5 horses treated every 7 days converted in CSF; all other S neurona-challenged horses became
CSF-positive within 84 days. Magnitude of the anti-17-kD antibody response in CSF (“relative quantity
CSF”) was significantly reduced by 7-day but not by 14-day treatments. Consistent neurologic or other
clinical abnormalities were not seen in any group. Likewise, histologic examination of CNS did not
reveal either protozoa or consistent inflammatory changes. Although ponazuril treatment every 7 days
reduced immunoconversion in CSF, this effect was not absolute. Preventative protocols using ponazuril
will likely require more frequent administration.
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Prehmmary analysis of the equine immune response to Sarcocystis neurona antigens.
* (STUDENT PRESENTATION), M. MROZ-BARRETT, S.V. BLANCO, R.Y. GAIJ],

AND D.K. HOWE. UNIVERSITY OF KENTUCKY, LEXINGTON, KY 40546

Seroprevalence of Sarcocystis neurona infection in horses is ~40-60%, yet the incidence of equine
protozoal myeloencephalitis (EPM) has been estimated at <1%. Immune responses in infected but
asymptomatic horses likely differ from clinically affected horses, and these differences may be
responsible for disparate susceptibility to EPM. In order to examine potential variation in immunity, we
have initiated studies to analyze equine immune responses to S. neurona proteins expressed in E. coli.
These include four surface antigens (SnSAGI, SnSAG2, SnSAG3 and SnSAG4), one microneme protein
(SnMIC10), and one unknown putative secretory protein (SnSarco_21). SnSAGI and SnSAG2 are,
respectively, the 30 kD and 16 kD immunodominant antigens seen on immunoblots of whole parasites.
Western blot analysis of recombinant SnSAG1 and SnSAG2 (rSnSAGI and rSnSAG2) demonstrated that
these recombinantly-expressed proteins were recognized by antibodies in serum and cerebrospinal fluid
(CSF) from EPM horses, but were not recognized by samples from seronegative horses. SnSAG3 and
SnSAG4 are less abundant and not seen as distinct immunodominant antigens in immunoblots of whole
parasites. However, both rSnSAG3 and rSnSAG4 were recognized in western blots by samples from
EPM horses, but did not react with samples from seronegative horses. Unlike what was observed with the
surface antigens, the secretory proteins, rSnMIC10 and rSnSarco_21, were not consistently recognized by
serum and CSF antibodies from EPM horses. These studies will be expanded by implementing the
rSnSAGs into ELISA formats, thus allowing for examination of antibody isotypes and comparison of
immune responses in seropositive/asymptomatic horses and seropositive/EPM horses. This information
will likely provide a better understanding of S. neurona pathogenesis in the horse, and may lead to
improved EPM diagnosis and protective immunization.

31

Pyrantel tartrate alters Sarcocystis neurona sporocyst infection in gamma interferen knock-out

N* (STUDENT PRESENTATION), M.G. ROSSANO, R.A. VRABLE, A.J. MURPHY,
H.C. SCHOTT 1i, J. PATTERSON, AND L.S. MANSFIELD. COLLEGE OF
VETER]NARY MEDICINE MICHIGAN STATE UNIVERSITY, EAST LANSING, MI 48824.

Sarcocystis neurona causes equine protozoal myeloencephalitis (EPM). Horses are infected by ingesting
sporocysts shed in opossum feces. Pyrantel tartrate, the active compound of Strongid®-C a daily
anthelmintic feed supplement, is lethal to S. neurona merozoites in cell culture at concentrations greater than
0.0025 M (8.91 X 10™ g/ml)(Kruttlin, et al, 2001). Here, we used a gamma interferon knock-out mouse
model to test the hypothesis that pyrantel tartrate kills the sporozoite stage of S. neurona. 15 mice were
divided into 3 groups. All mice were treated individually by gastric intubation for 6 days. Mice in Group 1
were given 0.2 ml of water on days 1 and 2, 1000 viable S. neurona sporocysts in 0.2 ml water on day 3, and
0.2 ml of water on days 4-6. Mice in Group 2 were given 0.2 ml of a pyrante] tartrate suspension (1.782 X
10* g per 0.2 ml water) on days 1 and 2, 1000 viable S. neurona sporocysts in 0.2 ml of pyrantel tartrate
suspension on day 3, and 0.2 ml of the pyrantel tartrate suspension on days 4-6. Mice in Group 3 were
given 0.2 ml of pyrantel tartrate suspension on all 6 days and were not infected with S. neurona sporocysts.
Mice were observed daily for adverse clinical signs and euthanized at an approved humane endpoint or, if
healthy, 2 weeks after the last sick mouse died. Brain, liver, spleen, lung, and kidney samples were taken
from each mouse for histopathology, and brain samples for cell culture. Mean survival times were compared
between groups using the student’s t-test. Mice in Group 2 lived significantly longer than mice in Group 1
(P< 0.05). All animals in Group 1 had histopathologic evidence of encephalitis, granulomatous pneumonia,
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and protozoa in the brain and lungs. 4 of 5 animals in Group 2 had granulomatous pneumonia, 1/5 had mild
meningitis, 4/5 had no brain lesions, and 5/5 had protozoa in the lungs. The remaining Group 2 mouse had
no significant histological lesions in any organ. Merozoites were cultured from the brain of all mice in
Group 1 and Group 2. All mice in Group 3 showed no signs of illness, no histological changes and no
growth in cell culture. The results of this study support the hypothesis that pyrantel tartrate affects S.
neurona sporozoite infection in gamma interferon knock-out mice when given orally at the time of infection
and have prompted further studies to investigate the possibility of using Strongid®-C as a preventative of
EPM in horses. This work was supported by Pfizer grant 71-2954.

32

d antigenic characterization of a Sarcocystis neurona-like isolate.
(STUDENT PRESENTATION), C. HYUN, M. BUTCHER, A.E. MARSH. COLLEGE
OF VETERINARY MEDICINE, UNIVERSITY OF MISSOURI, COLUMBIA, MO, 65211.

Sarcocystis neurona is a protozoan parasite that is responsible for Equine Protozoal Myeloencephalitis
(EPM). Sarcocystis neurona and S. neurona-like parasites have been shown to cause encephalitis in a
variety of species. The parasites isolated from horses and other species need to be characterized to
determine if they are identical. If so, this would suggest that the opossum, the definitive host of S.
neurona, is the source of environmental contamination for all these parasites. Recently, a S. neurona-like
parasite (Sn-MuCat2) was derived from a cat. The purpose of this study is to determine whether the Sn-
MuCat?2 isolate is antigenically and molecularly similar to either of the two S. neurona isolates, Sn-UCD1
and Sn-Mul, obtained from equine central nervous tissues. Parasite as well as potential strain
identification is needed for definitive diagnosis, treatment and control of Sarcocystis associated
encephalitis. DNA sequence of surface antigen 1 gene (S4G/) and immunoblot analysis were used in this
study to compare the isolates. On the basis of DNA sequencing results, the S4G/ gene from Sn-MuCat2
is more homologous to Sn-UCD1 than Sn-Mul. The antigenic analysis results support the molecular
data. Specifically, S. neurona monoclonal antibody 2A7-18 did not react with Sn-Mul but did react with
Sn-MuCat2 and Sn-UCD1 whereas monoclonal antibody 2G5-2 recognized all three isolates. Based on
these results, S. neurona and S. neurona-like isolates are not completely identical, and investigators need
to be judicious in the markers used for specific parasite identification and differentiation.

33

Experimental inoculation of domestic cats (Felis domestica) with Sarcocystis neurona or S. neurona-
like merozoites.

¥* (STUDENT PRESENTATION), J. LAKRTIZ, A. HALANEY, K. BRANSON,
G. TA . KREEGER, AND A.E. MARSH. UNIVERSITY OF MISSOURI, COLUMBIA, MO
65211-5130

Sarcocystis neurona is the parasite most commonly associated with equine protozoal myeloencephalitis
(EPM). Recently, cats (Felis domestica) have been demonstrated to be an experimental intermediate host in
the life cycle of S. neurona. This study was performed to determine if cats experimentally inoculated with
culture-derived S. neurona merozoites develop tissue sarcocysts infectious to opossums (Didelphis
virginiana), the definitive host of S. neurona. Four cats were inoculated with S. neurona or S. neurona-like
merozoites and all developed antibodies reacting to S. neurona merozoite antigens, but tissue sarcocysts
were detected in only two cats. Muscle tissues from the experimentally inoculated cats with and without
detectable sarcocysts were fed to laboratory-reared opossums. Sporocysts were detected in gastrointestinal
scrapings of one opossum fed experimentally infected feline tissues. The study results suggest that cats can
develop tissue cysts following inoculation with culture-derived Sarcocystis sp. merozoites in which the
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particular isolate was originally derived from a naturally infected cat with tissue sarcocysts. This is in
contrast to cats which did not develop tissue cysts when inoculated with S. neurona merozoites originally
derived from a horse with equine protozoal myeloencephalitis. These results indicate present biological
differences between the culture-derived merozoites of two Sarcocystis isolates, Sn-UCD 1 and Sn-Mucat2.

34

Assessing the agreement of western blot antibody test results of paired serum and cerebrospinal

fluid samples from horses tested for Sarcocystis neurona infection.
* (STUDENT PRESENTATION), J.B. KANEENE, H.C. SCHOTT II, K.D. SHELINE,

L.S. MANSFIELD. COLLEGE OF VETERINARY MEDICINE, MICHIGAN STATE UNIVERSITY,
EAST LANSING, M1 48824.

Equine protozoal myeloencephalitis (EPM) is a neurological disease of equids that is caused by infection
of the central nervous system with Sarcocystis neurona. Veterinarians diagnose EPM by performing a
neurological examination and testing for antibodies to S. neurona in the blood and cerebrospinal fluid
(CSF). In 2001, 4 published studies reported serum and CSF antibody test results for 19 horses used in
experimental infections with S. neurona. The purpose of this study was to conduct a meta-analysis of the
published results and compare them with 181 paired serum and CSF results of horses tested at the
Michigan State University Animal Health Diagnostic Laboratory (AHDL). The meta-analysis was
performed by creating summary tables of test results for infected horses for two time periods - 17-32 and
42-63 days post-infection. A kappa statistic was calculated for the agreement of paired positive and
negative test results for each summary table. The agreement of the AHDL paired serum and CSF samples
was assessed for three possible outcomes - negative, positive and suspect. An additional analysis was
performed in which samples reported as suspect were reclassified as negative. The results of the meta-
analysis showed 100% agreement between serum and CSF test results for both time periods. The kappa
statistic for negative, positive and suspect diagnostic samples was 0.469. The kappa statistic for the
analysis in which the suspect results were reclassified as negative was 0.474. Our results demonstrate that
despite the high level of serum and CSF antibody test agreement in experimental infection studies, the
level of agreement is only moderate in diagnostic samples. This supports the practice of testing CSF of
horses suspected of having EPM rather than relying solely on positive serum test results.
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Imidacloprid + ivermectin topical solution for the control of fleas and prevention of heartworm
infection ( Dirofilaria immitis ) in dogs.

R.G. ARTHER*, D.D. BOWMAN’, LR. CRUTHERS®, RL. SLONE’, T.L. SETTJE'. 'BAYER
CORP., SHAWNEE MISSION, KS, *CHK, STANWOOD, MI, *PLRS, INC., CORAPEAKE, NC.

Imidacloprid applied monthly as a low volume topical application to dogs provides highly effective flea
control. Fleas are immobilized and killed after contact with imidacloprid on the dermis or hair of the dog.
Ivermectin is 100% efficacious against pre-adult heartworm stages in dogs when administered monthly in
various oral formulations. Studies were conducted to evaluate flea efficacy and heartworm prevention of
a topically applied solution containing 10% imidacloprid+ 0.08% ivermectin. Dose finding studies
demonstrated that 10 mg/kg imidacloprid + 80 pg/kg ivermectin was 100% efficacious against 30 and 45
day old experimental D. immitis infections. Topically applied ivermectin solution alone had no activity
against adult fleas and imidacloprid alone had no activity against pre-adult stages of D.immitis. Efficacy
of imidacloprid + ivermectin against D.immitis was not diminished when dogs were shampooed 4 hours
post-treatment or when dogs were immersed in water 24 hours post-treatment to simulate
swimming/heavy rain exposure and then subjected to 4 additional water exposures at weekly intervals.
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The use of FRONTLINE® Spray Treatment to prevent transmission of Borrelia burgdorferi, the
causative agent of Lyme disease, from infected black-legged ticks, Ixodes scapularis, to dogs.

J.S. HUNTER III', J.W. MCCALL?*, R. ALVA!, J. IRWIN', L.G. CRAMER?, P. JEANNIN®, AND A.
ESCHNER®. 'MERIAL LTD, ATHENS, GA 30601, 2UNIVERSITY OF GEORGIA, COLLEGE OF
VETERINARY MEDICINE, ATHENS, GA, 30602, *MERIAL LTD, DULUTH, GA 30096, “MERIAL
SAS, LYON, FRANCE 69007, "MERIAL LTD, GANSEVOORT, NY 12831.

A controlled study was conducted to evaluate the effects of treatment with FRONTLINE® Spray
Treatment on the transmission of Borrelia burgdorferi, the causative agent of Lyme disease, from
infected I scapularis to dogs. Twenty four beagles were randomly allocated to one of three treatment
groups by lottery. Dogs in group 1 were not treated. Dogs in Group 2 and 3 received FRONTLINE®
Spray Treatment (6 mU/kg) administered on Day 0 or 21, respectively. Each dog was challenged with 75
L scapularis adults (42% infectivity rate) on Day 28. Live ticks were counted on Day 30 and removed on
Day 33. Four tick attachment sites were selected for each dog on Day 33 and two biopsies were collected
from each site on Day105 or 106 and submitted for culture and PCR. Blood was collected at regular
intervals from Day —14 through Day 105. Serum was assayed using ELISA with infection confirmed by
Western blot. Borrelia burgdorferi infection was confirmed in 100% of control dogs. Animals treated
with FRONTLINE® Spray Treatment, administered 7 or 28 days before challenge had significantly lower
tick counts (p<0.005) compared to controls and significantly lower incidence of positive tests for B.
burgdorferi (p<0.0002). FRONTLINE® Spray Treatment administered 7 or 28 days prior to tick
exposure prevented B. burgdorferi transmission in all of the study animals.

37

Evidence of Borrelia lonestari infection in white-tailed deer from the southeastern US.

S.E. LITTLE"”, V.A. MOORE', A.S. VARELA!, M.J. YABSLEY?, AND W.R. DAVIDSON?.
'DEPARTMENT OF MEDICAL MICROBIOLOGY AND PARASITOLOGY, SOUTHEASTERN
COOPERATIVE WILDLIFE DISEASE STUDY, COLLEGE OF VETERINARY MEDICINE, AND °D.
B. WARNELL SCHOOL OF FOREST RESOURCES, UNIVERSITY OF GEORGIA, ATHENS,
GEORGIA 30602.

Borrelia lonestari is the tentative name for a spirochete associated with the lone star tick Amblyomma
americanum. This organism appears to be the causative agent of Southemn Tick-Associated Rash Illness
(STARI), a Lyme disease-like illness affecting humans in the southeastern United States. The reservoir
host of B. lonestari is unknown, but white-tailed deer are commonly parasitized by lone star ticks and
thus may serve this role. To determine the infection status of white-tailed deer for B. lonestari, we
evaluated blood samples collected from deer from eight southeastern states. Seven of eighty deer (8.5%)
from five of seventeen sites (27.8%) had evidence of a Borrelia spp. flagellin gene by PCR. Sequence
analysis of amplicons revealed complete identity with previously-reported B. lonestari flagellin gene
sequences. Our findings expand the known geographic range of B. lonestari and suggest that deer may
serve as a vertebrate reservoir host for this human pathogen.
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Presence of antibodies reactive to Sarcoptes scabiei in wild red foxes and coyotes.

S.E. AMBROSE', S.E. LITTLE", AND W.R. DAVIDSON*’. 'DEPARTMENT OF MEDICAL
MICROBIOLOGY AND PARASITOLOGY, 2SOUTHEASTERN COOPERATIVE WILDLIFE
DISEASE STUDY, COLLEGE OF VETERINARY MEDICINE, AND °D. B. WARNELL SCHOOL OF
FOREST RESOURCES, UNIVERSITY OF GEORGIA, ATHENS, GEORGIA 30602.

Sarcoptic mange, caused by Sarcoptes scabiei, is a common cause of morbidity and mortality in red foxes
(Vulpes vulpes) and coyotes (Canis latrans) in North America. Red foxes and coyotes are extremely
susceptible to sarcoptic mange; experimental infection results suggest that, in the absence of treatment,
disease often results in severe debilitiation and death. Using serum samples from red foxes
experimentally infected with S. scabiei, we determined that an ELISA test which measures canine
Sarcoptes-specific IgG levels (Imovet Sarcoptic) accurately identified infected and uninfected red foxes.
Once validated, the ELISA was used to test sera from 139 wild canids (126 red foxes and 13 coyotes)
from the northcentral and midwestern U.S for antibodies to S. scabiei. All animals appeared clinically
normal when serum was collected; however, 12/126 (9.5%) red foxes and 5/13 (38.5%) coyotes had
evidence of antibodies reactive to S. scabiei. These results indicate that this ELISA can be used to
successfully detect antibodies to S. scabiei among wild, naturally exposed red foxes and coyotes. This
rapid, accurate serologic test will be a valuable tool for investigating the population level significance of
sarcoptic mange among wild canids, and will be especially helpful for evaluating the frequency of
spontaneous recovery from S. scabiei infection among naturally infected wild canids.

39

Antigenic variation of Anaplasma marginale.

' y*! (STUDENT PRESENTATION) K.A. BRAYTON?, G.H. PALMER?, A.F. BARBET..
'DEPARTMENT OF PATHOBIOLOGY, COLLEGE OF VETERINARY MEDICINE, UNIVERSITY
OF FLORIDA, GAINESVILLE, FL 32611-0880, PROGRAM IN VECTOR BORNE DISEASES,
DEPARTMENT OF VETERINARY MICROBIOLOGY AND PATHOLOGY, WASHINGTON STATE
UNIVERSITY, PULLMAN, WA 99164-7040, USA.

Bovine anaplasmosis, a tick-borne disease caused by Anaplasma marginale, is of major economic
importance to livestock production throughout many areas of the world. 4. marginale is closely related to
other animal pathogens, including 4. phagocytophila, Ehrlichia chaffeensis, E. canis, and Ehrlichia
(Cowdria) ruminantium. Although hosts and vectors vary, all commonly require a sufficient number of
long-lasting organisms in the animal to ensure infection of ticks. The polymorphic major surface proteins
MSP2 (~36kDa) and MSP3 (~86kDa) of A. marginale are suspected to contribute to immune evasion and
the persistence in reservoir hosts through antigenic variation. We have demonstrated that a single
genomic expression site is used to express multiple different variants of msp3. Southern blot and PCR
analysis indicate the presence of 6-7 additional msp3 copies in the genome. These additional copies are
not polymorphic and are stable during infection in the mammalian host. The invariant msp3 copies
appear to recombine into the expression site to create newly expressed copies. Recombination could be
mediated by the regions conserved among all gene copies, flanking a central variable region, and
additionally through shorter stretches of homology within the variable regions. This mechanism, along
with a highly conserved C-terminal end, is shared between MSP2 and MSP3.
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ts in the lone star tick (4dmblyomma americanum) from northeastern Georgia.

i* (STUDENT PRESENTATION), V.A. MOORE, AND S.E. LITTLE. DEPARTMENT
OF MEDICAL MICROBIOLOGY AND PARASITOLOGY, COLLEGE OF VETERINARY
MEDICINE, THE UNIVERSITY OF GEORGIA, ATHENS, GEORGIA 30602

Lone star ticks (I.ST; Amblyomma americanum) are known or suspected to vector several human and
veterinary pathogens, including Ehrlichia chaffeensis, causative agent of human monocytic ehrlichiosis;
E. ewingii, the agent of canine granulocytic ehrlichiosis and also a cause of human ehrlichiosis; and
Borrelia lonestari, which causes Southern Tick-Associated Rash Illness (STARI). Because northeastern
Georgia has a high abundance of LST, and at least one of these organisms, E. chaffeensis, is endemic in
the area, we investigated the prevalence of these disease agents in wild LST collected during March 2001
and March 2002. Species-specific PCR assays on DNA extracted from the midgut of individual adult
ticks revealed 10% of ticks harbored at least one of the three organisms considered. Of the ticks
evaluated, 5/100 (5%) had DNA consistent with E. chaffeensis by amplification of the 16S rDNA gene
and/or a variable length PCR target; 4/100 (4%) had DNA consistent with E. ewingii by amplification of
16S rDNA; and 2/100 (2%) had DNA consistent with B. lonestari by amplification of the flagellin gene.
One tick was co-infected with both E. ewingii and E. chaffeensis. These results reconfirm the presence of
E. chaffeensis in questing adult ticks in this area, and demonstrate evidence F. ewingii and B. lonestari for
the first time in LST from Georgia.

41

Responses of normal and cytokine deficient (iNOS and INF-gamma) mice to infection with an
American isolate of Leishmania infantum.

7 (STUDENT PRESENTATION), D.S. LINDSAY, AM. ZAJAC, AND RB.
DUNCAN, JR. VIRGINIA TECH, BLACKSBURG, VA 24061

Leishmania infantum is the etiologic agent of visceral leishmaniasis in many parts of the world.
Originally believed to be an exotic disease, canine leishmaniasis was recently recognized in foxhounds
from the United States. Dogs are a major reservoir host for human Leishmania infections. We isolated L.
infantum from 3 naturally infected foxhounds from Virginia. We subcutaneously (SC) or intravenously
(IV) inoculated groups of 2 to 5 BALB/c, interferon-gamma gene knockout (INF-G-KO) BALB/c,
inducible nitric oxide synthase gene knockout (iNOS-KO) C57BL/6, and B cell deficient (uMT)
C57BL/6 mice with promastigotes of our LIVT-1 strain of L. infantum. None of the mice developed
clinical signs of disease over 9 weeks (SC mice) or 8 weeks (IV mice). Promastigotes were isolated from
spleens of all IV infected mice 3 days after inoculation (PI). Spleens from SC infected mice were culture
positive 12 to 24 days PI. This data indicates that BALB/c mice may prove to be an appropriate model
for studying American Leishmania infantum infection. Supported in part by a grant from the Morris
Animal Foundation to DSL and AMZ.
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42

Prevalence of agglutinating antibodies to Toxoplasma gondii in urban wildlife from Connecticut.

[ *' STUDENT PRESENTATION), D.S. LINDSAY', D.J. RICHARDSON?, AND A M.
ZAJAC'. VIRGINIA — MARYLAND REGIONAL COLLEGE OF VETERINARY MEDICINE,
VIRGINIA TECH, BLACKSBURG, VA 24061, ’QUINNIPIAC UNIVERSITY, HAMDEN,
CONNECTICUT 06518

Little is known about the role of urban wildlife in the epidemiology of Toxoplasma gondii. We examined
sera from 24 striped skunks (Mephitis mephitis), 12 raccoons (Procyon lotor) and 7 opossums (D.
virginiana) from Connecticut for antibodies to Toxoplasma gondii using the modified direct agglutination
test (MAT) using formalin-fixed tachyzoites as antigen. All animals were live trapped in 8 Cities from 2
counties. Ten of 24 (41.7%) skunks, 12 of 12 (100%) raccoons and 2 of 7 (28.6%) opossums were positive
in the MAT. These results indicate that T. gondii is common in wildlife collected in urban settings.

ccoons (Procyon lotor) in northern Virginia for zoonotic parasites.
K* (STUDENT PRESENTATION), A.M. ZAJAC, F. ELVINGER, AND D.S. LINDSAY.
T OF BIOMEDICAL SCIENCES AND PATHOBIOLOGY, VIRGINIA TECH,

BLACKSBURG, VA 24061

Raccoons (Procyon lotor) were surveyed to determine prevalence of parasitism with the zoonotic
parasites Baylisascaris procyonis, Toxoplasma gondii and Trypanosoma cruzi. Raccoons originated in
various locations in Fairfax County, Virginia, a suburban/urban area outside Washington DC. Raccoons
used for this study were live-trapped as part of a larger study on rabies in Fairfax County. Blood samples
were collected from all trapped raccoons and fecal samples were collected if present. Raccoons were
released immediately after sampling was completed. Forty-four fecal samples were tested with the
Sheather’s sugar centrifugal flotation exam to detect ova of B. procyonis. Ninety-eight blood samples
were analyzed for presence of antibody to 7. gondii using the modified direct agglutination test (MAT).
All samples from raccoons were screened at a 1:50 dilution in the MAT. Samples from 123 raccoons
were also examined (1:40 dilution) in an IFA test for antibodies to Try. cruzi using Brazil strain
trypomastigotes as antigen. At least one species of parasite was present in 26 of 44 fecal samples. Eggs
of B. procyonis were present in 1 fecal sample (2%). Seropositive reactions to 7. gondii antigen were
found in 74 (76%) of the 98 raccoon serum samples tested. Antibodies to Try. cruzi were found in 26
(21%) of 123 raccoon serum samples.

44

Speed of flea kill with nitenpyram tablets compared to imidacloprid spot on and fipronil spet on in
dogs.
M.W. DRYDEN', MICLUIY*> (STUDENT PRESENTATION), AND P.A. PAYNE'.
'DEPARTMENT OF NOS MEDICINE / PATHOBIOLOGY AND “DEPARTMENT OF
ENTOMOLOGY, KANSAS STATE UNIVERSITY, MANHATTAN, KS.

Commercial flea products imidacloprid, fipronil, and nitenpyram were tested to determine the
comparative speed of flea kill against existing adult flea infestation. Thirty-six dogs were randomly
divided into four groups and infested with 100 unfed adult fleas on Day —2. On Day 0 each of three
groups of nine dogs were treated with imidacloprid, fipronil, or nitenpyram according to manufacturer
specifications. Nine dogs remained untreated as controls. At 4, 12, and 24 hours following treatment,
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live flea counts were conducted on three dogs from each group. All products provided significant flea kill
with imidacloprid, fipronil, and nitenpyram providing 78.39%, 36.86%, and 100% elimination,
respectively, within 4 hours of treatment.

45

Acquired resistance to cyathostomes in ponies following experimental and natural challenge
infections.

2 (STUDENT PRESENTATION), M.R. CHAPMAN? AND T.R. KLEI'
LOUISIANA AGRICULTURAL EXPERIMENT STATION AND ’SCHOOL OF VETERINARY
MEDICINE, LOUISIANA STATE UNIVERSITY, BATON ROUGE, LA 70803

Two experiments were carried out using 24 ponies each. Ponies were divided into 3 different groups,
based on previous parasite exposure, as follows, parasite naive (PF) ponies 1-3 years of age, young ponies
2 to 8 years of age, and old animals 10 to 20 years of age. The young and old ponies had previous and
extended pasture exposure to parasites. The groups of eight were subdivided into non challenged (2) and
challenged (6) animals. The experimentally challenged ponies received 30,000 L; for 5 days. The
naturally challenged ponies grazed a cyathostome contaminated pasture for 7 weeks. Worm recoveries
showed that the young ponies had a higher total number of worms than the PF, and the PF had higher
numbers than the old. However, none of these differences were statistically significant. The percent of
EL; (or hypobiotic larvae) found in young and old ponies was higher than in the PF ponies, suggesting
that a previous exposure to cyathostomes plays a role in the induction of hypobiosis of the ingested
larvae. A relationship between previous cyathostome exposure and protective immunity was suggested
by the presence of higher eosinophil, mucosal and submucosal mast cell counts in the older animals.

46

In vitro larval development assay (DrenchRite®) for the detection of anthelmintic resistance in

cyathostomes in horses.

* (STUDENT PRESENTATION) AND R.M. KAPLAN. DEPARTMENT OF MEDICAL
MICROBIOLOGY AND PARASITOLOGY, COLLEGE OF VETERINARY MEDICINE,
UNIVERSITY OF GEORGIA, ATHENS, GA 30602.

A larval development assay (LDA, DrenchRite®) was evaluated to determine the effectiveness of this
method in detecting anthelmintic resistance in cyathostome parasites of horses. A total of 15 horse farms
from Georgia and South Carolina were included in this study. Eggs were extracted from pooled pre-
treatment fecal samples from horses and placed into wells of a DrenchRite plate for testing against
thiabendazole (TBZ), levamisole (LEV) and ivermectin (IVM). Larvae in each well were counted and
data were analyzed by logistic regression. Resistance status for each farm was determined in a separate
study using a Fecal Egg Count Reduction Test (FECRT). Mean TBZ LCs, for oxibendazole (OBZ)
resistant, suspected resistant and susceptible farms were 0.2015uM, 0.1625uM, and 0.1355, respectively.
For LEV, mean LCs, for pyrantel (PYR) resistant, suspected resistant and susceptible farms were
1.590uM, 1.8018uM and 1.4219uM, respectively. All the farms had worms susceptible to IVM; mean
LCsp for IVM monosaccharide and for IVM aglycone were 0.2129nM and 0.7494nM, respectively. A
linear mixed model was fitted to the data to determine the relationship between LCs, and resistance status
for each farm. F-test results showed that significant differences in mean LCs, are related to resistance
status, but analysis yielded no meaningful information for the specific drugs tested. . Results of the
analysis suggest that LEV in a LDA does not yield data that is useful in estimating PYR efficacy in vivo
against cyathostomes. No IVM resistant strains exist for a reference, so in vitro results could not be
correlated with in vivo resistance status. Overall, there were insufficient data points to properly examine
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possible correlations between resistance status determined by FECRT and individual drug LCs, as
determined by LDA. However, based on these data it appears that the DrenchRite LDA is not an
effective means for detecting anthelmintic resistance in horses.

47

Use of a candidate gene array to delineate gene expression in cattle selected for resistance or
susceptibility to %astrointestinal nematodes.

RN. ARAUJO*", T.S. SONSTEGARD’, D. ZARLENGA’, T. PADILHA’, L.C. GASBARRE*
'UFMG - ICB - DEPT OF PARASITOLOGY, BELO HORIZONTE, MG, BRAZIL 31270-910,
’IMMUNOLOGY AND DISEASE RESISTANCE LABORATORY AND *GENE EVALUATION AND
MAPPING LABORATORY, BARC-EAST, USDA, ARS, ANRI, BELTSVILLE, MD 20705.

The purpose of this study was to investigate the expression of subsets of genes with known association to
host immune responses in cattle susceptible or resistant to gastrointestinal nematode infection. Target
sequences were selected from previously characterized genes or from EST sequences derived from USDA
bovine cDNA libraries after comparison to ortholog sequences in GenBank, and 192 genes were PCR
amplified, purified and printed onto glass slides for microarray analysis. Slides were hybridized with
fluorescent-labeled cDNA generated from abomasal mucosal and abomasal lymph node RNA from
animals with previously characterized resistance phenotypes. In slides hybridized with cDNA derived
from abomasal lymph nodes, resistant animals showed an elevation in genes transcripts related to tissue
repair, while gene transcripts related to immune system activation, especially immunoglobulin genes,
were elevated in susceptible animals. Expression related to inflammatory responses was elevated in both
groups; however susceptible animals showed higher levels in gene sequences related to specific immune
responses, whereas resistant animals had elevated expression levels in genes associated with innate
immune responses. In contrast, slides hybridized with the abomasal mucosa cDNA showed marked
expression in genes related to immunoglobulins and IFN transcription in resistant animals. Susceptible
animals, on the other hand, had higher transcription levels of cDNAs related to cell attraction, cell
migration, complement, and NO metabolism. Genes related to tissue repair, transmembrane
communication and cell-cell interaction showed no discernable patterns in either resistant or susceptible
animals. These results demonstrate that the immune response against gastrointestinal nematodes is very
complex and that two tissues intimately involved in immunity, the abomasal mucosa and abomasal lymph
nodes, can present very different patterns of gene expression.

48

Identification of genomic regions affecting resistance to gastrointestinal parasites of cattle.

L.C. GASBARRE™, T. SONSTEGARD?’, CP. VANTASSELL™ AND T. PADILHA®
'IMMUNOLOGY AND DISEASE RESISTANCE LABORATORY, *GENE EVALUATION AND
MAPPING LABORATORY, ‘ANIMAL IMPROVEMENT PROGRAM LABORATORY, AND
‘EMBRAPA-ARS LABEX PROGRAM, ANRI, BARC, USDA, BELTSVILLE, MD.

A small percentage of the individuals in a cattle herd are responsible for most of the gastrointestinal
nematode transmission and genetic management of 15-25% of the herd could considerably reduce overall
parasite transmission. Using a population of linebred Angus cattle that was divergently selected for
resistance to GI parasites, a genome-wide scan was performed to identify quantitative trait loci (QTL)
related to resistance to infection. Pedigree analysis reveals that >90% of the tested animals were
paternally descended from a Wye Angus bull born in 1944. The complete pedigree included information
for 931 animals, and 383 calves from over 70 sires had genotypic data recorded for 196 microsatellite
markers. Phenotypic traits analyzed were mean, peak, and final numbers of nematode eggs/gram (EPG)
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of feces and mean and final serum pepsinogen levels. Marker segregations were determined using
Genoprob. The analysis model included sex of calf, age of dam at calving, age of calf at parasite
challenge, calving season, sire, and within-sire regression on the probability of inheriting one of the two
QTL alleles of the sire. The number of progeny with both marker data and phenotypes ranged from 2 to
14 in each of the 43 sire families. A total of 175 of 37,539 tested effects were significant within family
(P<0.001), and 17 marker by trait combinations on seven chromosomes out of 905 tested were significant
(P<0.01) in across-family F-tests. In both analyses, adjacent markers were found to be significant.

49

Changes in colic lymph node and peripheral blood lymphocytes from calves with a primary
infection of Oesophagostomum radiatum.

C. SIEFKER¥*, B.L. BOYD. DEPARTMENT OF BASIC SCIENCES, COLLEGE OF VETERINARY
MEDICINE, MISSISSIPPI STATE UNIVERSITY, MISSISSIPPI STATE, MS 39762

Changes in surface marker phenotypes of colic lymph node lymphocytes (CLNL) and peripheral blood
lymphocytes (PBL) from calves with a primary infection of Oesophagostomum radiatum were
determined using indirect immunofluorescent staining. Samples were obtained from 4 groups of 3
animals. Groups of animals were necropsied on days 0, 5, 10, and 45 post-infection. Proliferative
responses of CLNL and PBL to adult O. radiatum antigen were assessed on these days. T cells (CD2+,
CD3+) were more predominant than B cells (IgM+) in populations of CLNL from uninfected animals;
however, on day 5 post-infection the percentage of IgM+ cells in CLNL was greater than that of CD3+
and CD2+ cells. The level of CD3+ cells in peripheral blood of infected animals was greater at all time
points tested than that of uninfected animals. No significant proliferative responses to parasite antigen
were detected in CLNL, but the level of proliferation detected in these cells decreased as the infection
matured. A significant proliferative response to parasite antigen was detected in day 10 post-infection
PBL Research supported by NRI Competitive Grants Program/USDA; No. 2001-35208-10811.

S0

Post-winter survival of cattle strongyle juveniles on a South Daketa pasture.

K.J. MERTZ, W.B. EPPERSON, AND M.B. HILDRETH*. DEPARTMENTS OF BIOLOGY /
MICROBIOLOGY AND VETERINARY SCIENCES, SOUTH DAKOTA STATE UNIVERSITY,
BROOKINGS, SD 57007

The premise of strategic deworming programs is to synchronize the application of persistent anthelmintics
with the parasite’s life-cycle to diminish future generations of nematodes. However, recommendations on
timing the application of long lasting anthelmintics within a given geographic region have been based
primarily on theoretical considerations. To maximize the use of anthelmintics and reduce the number of
internal parasites on pasture, strategic deworming programs should be synchronized to coincide not only
with the emergence, but also the decline in first-generation infective juveniles on pasture. The objective
of the present study was to determine the availability of over-wintering cattle strongyle juveniles on
Northern Plains pastures. A pasture located in eastern South Dakota (Brookings Country), divided into
12 paddocks, was “seeded” with strongyle eggs by daily rotating 8 naturally-infected yearling heifers
through the paddocks during the fall of 2000. The following spring, 4 groups of 15 fall born calves were
placed on designated paddocks at two-week intervals starting on May 31, and ending on July 27. The
calves were removed from designated paddocks after two weeks and placed in a controlled non-grazing
environment for 21 days. Measurement of juvenile levels on pasture was performed through analysis of
individual fecal samples obtained from the calves 21 days after removal from paddocks. The arithmetic
average eggs/gram declined from 22.86 to 8.52 from period one to period two. The average eggs/gram
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for periods three and four were 3.13 and 0.40 eggs/gram respectively. Geometric transformation, to
control for aggregation of parasite loads in host populations, revealed a linear decline over the four time
periods (p= 0.0001, R2= 0.8163). The decline in eggs/gram from grazing periods 1 to 2 and throughout
the rest of the grazing season is indicative of infective juvenile decline on summer pastures.

51

Time to elicit clearance (<95%) for selected anthelmintics against Haemonchus contortus and
Trichostrongylus colubriformis infections in jirds, Meriones unguiculatus.

S.S. JOHNSON!" AND G.A. CONDER?. 'PHARMACIA, INC., KALAMAZOO, MI, *PFIZER INC.,
GROTON, CT.

Time course studies were done to determine clearance time of Haemonchus contortus and
Trichostrongylus colubriformis from infected jirds following treatment with selected anthelmintics. The
jirds were experimentally infected with either H. contfortus or concurrently with H. contortus and T.
colubriformis and were treated 10 days postinfection with anthelmintics at the minimum previously
demonstrated dose required to clear >95% of each parasite. Worm counts were determined at selected
times posttreatment (PT). Rank order of >95% clearance times for H. contortus/T. colubriformis,
respectively in the jird model were as follows: albendazole, 30 h /28 h PT; fenbendazole, 24 h /24 h PT;
ivermectin, 12-13 h/4 =5 h PT, moxidectin 12 i/ 6 h PT; levamisole, 6 —7 h/ 2-3 hr PT. PNU-141962, 2-
deoxoparaherquamide, cleared >95% of H. contortus at 12 h PT and of T. colubriformis at 6 h PT.

52

Persistent efficacy of moxidectin (Cydectin®) pour-on against Ostertagia ostertagi in cattle.

S. RANJAN*! L. SMITH?, M. WULSTER-RADCLIFFE', K. HEANEY' AND D. AMODIE'. 'FORT
DODGE ANIMAL HEALTH, PRINCETON, NJ, AND 2LARRY SMITH RESEARCH AND
DEVELOPMENT, LODI, WL

Two studies were conducted to evaluate the persistent efficacy of moxidectin (Cydectin®) pour-on
administered at a dose rate of 0.5 mg/kg BW against an experimental O. ostertagi infection in cattle. In
each study, 40 nematode free steers were used (10 calves/grp); three groups of steers were treated 5, 4 and
3 weeks prior to a single challenge infection and a fourth group remained as untreated controls. On Day 0
of the study, each animal was infected with approximately 25,000 Ostertagia spp L;. In both studies, all
animals were necropsied approximately 21-23 days post-infection. In the first study, which was
conducted in Wisconsin, the strain of Osterfagia spp. L; used was a recent field isolate from Kentucky
and O. ostertagi was the only species present. In this study, based on geometric means, moxidectin
(Cydectin®) pour-on had persistent efficacy of 98, >99 & >99.9% against O. ostertagi when animals were
challenged 5, 4 and 3 weeks post-treatment, respectively. In the second study, which was conducted in
New Jersey, the strain of Ostertagia spp. L; used was a recent field isolate from Maryland and O.
ostertagi and O. lyrata were present in the inoculum. In this study, based on geometric means,
moxidectin (Cydectin®) pour-on had persistent efficacy of 37, 91 & 97% against O. ostertagi, and 55, 85
& 100% against O. lyrata when animals were challenged 5, 4 and 3 weeks post-treatment, respectively.
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53

Field efficacy of endecticide pour-on formulations against cattle gastrointestinal nematodes.
W.G. KVASNICKA™, D.H. BLISS% 'UNIVERSITY OF NEVADA, RENO, NV 89557,

MIDAMERICA AGRICULTURAL RESEARCH, 3705 Sequoia Trail, Verona, WI 53593.

Parasite prevention programs have been developed based on the epidemiology pattern of nematodiasis
delineated by Armour & Michel. Effective strategic programs prevent the accumulation of production
limiting numbers of larva on pasture. Dewormers for strategic control must stop egg shedding.. Multiple
treatments are necessary to prevent pasture contamination. Timing of re-treatment is based on age and
class of cattle and the nematodes patent period. Manufacturers have developed dewormers negating the
need to gather and handle cattle for re-treatment. These products include the avermectin or milbemycin
endecticide pour-on formulations. Manufactures claim efficacy and persistent activity extending the
patent period by 21 to 28 days. Numerous field reports cast doubt on the pour-on endecticide claims and
reveal efficacy not equivalent to injectables. A manufacturer sponsored comparison efficacy study shows
egg counts post-treatment positive for all four treatment groups. Average counts were as high as 53.7 epg
(24,380 eggs per pound) 14 days after treatment. Evidence of persistent activity was not demonstrated.
Reduced efficacy of pour-on formulations is elucidated by bioavailability studies. The pour-on dose is
500 mcg/kg Vs 200 mcg/kg for injectable. The pour-on provides 12ng/mL plasma level Vs 32ng/mL for
injectable. The standard deviation for the pour-on was +/- 6ng/mL. The reduced plasma level and large
standard deviation indicates animals do not receive a therapeutic dose. The lack of field efficacy and
persistent activity renders the pour-on unsuitable for strategic deworming programs. Parasites are being
exposed to an endecticide and survive. The surviving progeny could predispose to resistance.

54

Effect of dietary Quebracho on experimental Haemonchus contortus infection in goats.

AM. ZAJAC*'| S. WILDEUS?, AND K. TURNER®. 'VIRGINIA TECH, BLACKSBURG VA,
*VIRGINIA STATE UNIVERSITY, PETERSBURG VA, *USDA, ARS, APPALACHIAN FARMING
SYSTEMS RESEARCH CENTER, BEAVER WV.

As anthelmintic resistance in trichostrongylid parasites of small ruminants becomes more widespread,
interest is growing in developing alternatives to common anthelmintic products. One group of
compounds receiving attention is the condensed tannins found in plants. Quebracho (QT) is obtained
from the Red Quebracho tree and is composed of a mixture of condensed tannins. Administration of QT
has reduced parasitic infections in several studies. In this study, 32 crossbred, female, 6-month-old goats
were housed in indoor cement floor pens. All goats were dewormed at housing and received alfalfa hay
and water ad libitum. Goats were equally divided into 4 groups with a dietary treatment of either a corn,
soybean and molasses supplement or supplement with added QT. The QT supplement was formulated to
provide condensed tannins at 2.5% of the goats’ dry matter intake. Two weeks after QT feeding was
begun, the goats in one group offered supplement alone and in one group offered supplement plus QT
were orally inoculated with approximately 10,000 Haemonchus contortus third stage larvae. Fecal and
blood samples were collected weekly from 2 to 8 weeks after infection. Fecal egg counts (FEC) and
blood packed cell volumes (PCV) were determined. Weight change during the study was not different
between dietary treatments. No differences in trichostrongylid FEC or PCV were seen in infected QT
goats compared to infected goats that did not receive condensed tannins.
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S5

Biology of Cryptosporidium parvum in pigs from weaning to market.
(STUDENT PRESENTATION), A.J. APPELBEE AND M.E. OLSON.

GASTROINTESTINAL RESEARCH GROUP, UNIVERSITY OF CALGARY, CALGARY, AB,
CANADA T2N 4N1

Cryptosporidium parvum is commonly identified as infecting domestic livestock and humans. Numerous
studies have examined the prevalence of C. parvum in pigs however, little is known about the duration of
naturally acquired Cryptosporidium infections in pigs. This study was undertaken to investigate the age
of oocyst shedding and duration of natural Cryptosporidium parvum infections in pigs from weaning to
market weight. Fecal samples were collected from weaned Yorkshire - Landrace piglets (n=33) twice/wk
- until Cryptosporidium oocysts were detected. Upon oocyst detection, fecal samples were collected 3
times/wk. Pigs were monitored throughout the study for diarrhea that could be associated with
Cryptosporidium infections. Fecal samples were examined after concentration and immunofluroescent
staining. Nucleotide sequences of the Cryprosporidium isolates were characterized at the HSP70 gene.
All 33 pigs shed oocysts some time during the study. The mean age of initial oocyst detection was 45.2
days post weaning with the mean duration of infection 28.7 days. Mean number of Cryptosporidium
oocysts was low and declined to zero prior to study completion. Episodes of diarrhea were not associated
with oocyst excretion. Genetic sequences were obtained for 10 of the pigs. All of the ten isolates aligned
as the Cryptosporidium parvum ‘pig’ genotype. This study demonstrates that the age and duration of
oocyst shedding in pigs infected with C. parvum porcine genotype is different from that other livestock.

56

Epidemiology of helminth infections in pigs born and raised on contaminated pastures.

H. MEJER*1 (STUDENT PRESENTATION), A. ROEPSTOFF1, L. ERIKSEN2. 1CENTRE FOR
EXPERIMENTAL PARASITOLOGY, ROYAL VETERINARY AND AGRICULTURAL UNIVERSITY
(RVAU), COPENHAGEN, DENMARK, 2DEPARTMENT OF CLINICAL STUDIES, RVAU.

Helminth infections are a serious problem for the outdoor production of pigs as the outdoor environment
greatly favours transmission compared to indoor facilities. It is therefore important to increase the
knowledge on transmission patterns and infection epidemiology of the more common porcine helminths
in order to improve strategies for controlling these parasites. In July 2001, one litter of piglets was bom
on each of six farrowing pastures that had been contaminated with Ascaris suum, Trichuris suis and
Oesophagostomum dentatum during the spring. One piglet from each litter was slaughtered week 3, 5, 7,
9, 11, 13, 15 and 19 after farrowing. Liver white spots were counted and worms recovered from organs
such as the lungs, the small and the large intestine. Body weight and faecal egg counts were registered
continuously for surviving animals. Soil and herbage samples were collected every month. O dentatum
barely survived on the pastures during the summer, the result being a very slow accumulation of infection
and negligible worm burdens at the end of the experiment. T suis eggs developed very slowly and very
few eggs became infective within that first season and consequently hardly any worms were recovered. In
contrast, pasture contamination and transmission levels of A suum were very high. The data suggests a
continuous uptake of infective eggs, but by week 9 the population of established worms seemed to
stabilise and the average worm burden remained at approximately 30-40 worms per pig for the rest of the
experiment. Thereafter worms increased in size and egg excretion, while recruitment of new worms
seemed to slow down. Overall prevalence and worm burdens were very high compared to pigs that first
encounter the parasite at the age of 8-10 weeks. It seems that neonatal A suum infections may induce or
increase susceptibility or tolerance to this parasite in fatteners.
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The effect of three different doses of Oesophagostomum spp on the excretion and mucosal
0nella typhimurium in pigs.

[*! (STUDENT PRESENTATION), T.K. JENSEN’, D.L. BAGGESEN’, A.
R . M@LLER? 'THE DANISH CENTRE FOR EXPERIMENTAL PARASITOLOGY,
THE ROYAL VETERINARY AND AGRICULTURAL UNIVERSITY, COPENHAGEN, DENMARK,
*THE DANISH VETERINARY INSTITUTE, COPENHAGEN, DENMARK.

In a pilot study, pigs were allotted to 3 groups: group A was given Oesophagostomum (nodular worm);
group B was given Salmonella typhimurium and Oesophagostomum; and group C was given S typhimurium
only. Pigs in groups A and B were trickle-infected with Oesophagostomum 3 times weekly throughout the
study. After 19 days, groups B and C were inoculated once with S typhimurium. The study was determined
16-17 days after Salmonella inoculation. Pigs with dual infections of nematodes and bacteria excreted
significantly higher amounts of S fyphimurium in faeces, compared with nematode-free pigs. In addition,
pigs with worms excreted S typhimurium on more days than pigs without. S typhimurium was detected post
mortem in the caecum and colon in the majority of pigs with worms, whereas S typhimurium was only
detected in the colon in pigs without worms. A follow-up study was designed to examine the long term
effect of a more realistic low and medium dose of Oesophagostomum on a superimposed S typhimurium
infection. Pigs were allotted to 5 groups: group A- medium dose Oesophagostomum, group B-low dose
QOesophagostomum, group C- S typhimurium and medium dose Oesophagostomum, group D- S typhimurium
and low dose Oesophagostomum and group E- S typhimurium only. The infections were given as described
in the pilot experiment, but all pigs were followed for 71-73 days after Salmonella inoculation. In this study
we neither detected significant differences between the groups in faecal Salmornella excretion nor in
mucosal persistence of Salmonella post mortem. We therefore conclude that interaction between
Oesophagostomum spp and S typhimurium is dose-related and may not be of significant importance as the
critical inoculum of parasites is unrealistically high.

58

Experimental transmission and isolation of a novel Ehrlichia sp. from white-tailed deer.

+13 (STUDENT PRESENTATION), U. MUNDERLOH®, P. LUTTRELL!, D. MEAD', E.
HOWERTH?, V. DUGAN'?, M. YABSLEY'?, W. DAVIDSON'. 'SOUTHEASTERN COOPERATIVE
WILDLIFE DISEASE STUDY, ’DEPT. OF PATHOLOGY, AND °DEPT. OF MEDICAL
MICROBIOLOGY AND PARASITLOGY, COLLEGE OF VETERINARY MEDICINE, UNIVERSITY
OF GEORGIA, ATHENS, GA, 30602, AND ‘DEPT. OF ENTOMOLOGY, UNIVERSITY OF
MINNESOTA, ST. PAUL, MINNESOTA, 55108, USA.

Previous research has established the presence of at least three zoonotic Fhrlichia in white-tailed deer. In
addition, an undescribed Ehrlichia sp. of white-tailed deer has been detected by PCR only. Infection with
this novel Ehrlichia sp. in deer has been associated with parasitism by lone star ticks (Amblyomma
americanum) and thus potentially represents an additional zoonotic risk. The objectives of this study
were to experimentally infect deer with this novel Ehrlichia sp. and to isolate the organism in cell culture.
Two captive white-tailed deer fawns were inoculated (ID, SQ, IV and IP routes) with blood from
naturally infected wild deer. Both fawns (#76 and #81) became positive by reverse-transcriptase nested
polymerase chain reaction (RT-nPCR) for the novel Ehrlichia sp. within 5 days post-inoculation (DPI)
and maintained persistent infections through DPI 250 and 117, respectively. The novel Ehrlichia sp. was
isolated twice from blood of the infected fawns. Isolations were made in ISE6 tick cells and the organism
has been maintained since in continuous culture. An ISE6 tick cell culture isolate from Fawn #76 was
used to successfully infect (IV, SQ, ID and IP routes) a naive fawn (#86). Fawn #86 first became RT-
nPCR positive on DPI 19. An initial attempt at tick transmission of the organism from Fawn #76 to a
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naive fawn (#82), using laboratory-raised A. americanum, was unsuccessful; however, further attempts at
tick transmission are currently underway. Establishment of donor animals and in vitro culture of this
novel Ehrlichia sp. provides opportunity for further characterization of this organism.
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Anti-parasitic efficacy of herb extracts for Toxoplasma gondii and Neospora caninum.

HJ. YOUN*”, DY. KIM’, J. LAKRITZ' G.E. ROTTINGHAUS?, AND AE. MARSH'
'DEPARTMENT OF VETERINARY PATHOBIOLOGY, *VETERINARY MEDICAL DIAGNOSTIC
LABORATORY, COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF MISSOURI-
COLUMBIA, *DEPARTMENT OF VETERINARY PATHOLOGY, COLLEGE OF VETERINARY
MEDICINE, SEOUL NATIONAL UNIVERSITY

The purpose of this study was to determine whether alcohol extracts of herbs (Sophora flavescens,
Sinomenium acutum, Pulsatilla koreana, Ulmus macrocarpa and Torilis japonica) from South Korea,
possess anti-protozoal activity. Toxoplasma gondii and Neospora caninum were cultured in equine
dermal (ED) cells in 96 well culture plates in a final volume of 200 ul. Herb extracts were serially diluted
to final concentrations of 0.625 to 0.0195 ug/ml in medium and added to wells containing T. gondii and
N. caninum in ED cells. To determine the ability of each extract to inhibit parasite proliferation, 3H-
uracil incorporation was determined using a Wallac Microbeta workstation on 96 well format filter mats.
In cultures infected with T. gondii, T. japonica inhibited T. gondii proliferation by 99.3, 95.5, 73.0 and
54.0% in the range 0.156 to 0.0195 ug/ml. S. flavescens inhibited T. gondii proliferation by 98.7, 83.0
and 27.2% in the range 0.156 to 0.039 ug/ml. The overall growth of . gondii was lower in wells treated
with T. japonica or S. flavescens than in control wells at each dilution. In cultures infected with N.
caninum, T. japonica inhibited N. caninum proliferation by 97.8, 97.9, 85.3 and 46.4% in the range 0.156
to 0.0195 ug/ml. S. flavescens inhibited N. caninum proliferation by 98.6, 97.0, 69.5 and 14.0% in the
range 0.156 to 0.0195 ug/ml. The overall growth of N. caninum was lower in wells treated with T.
Japonica or S. flavescens than in control wells at each dilution. Extracts of T japonica and S. flavescens
are currently undergoing evaluation by HPLC to isolate individual fractions which may then be further
tested in our in vitro anti-parasite replication assay.
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The effect of protein levels and diatomaceous earths (DE) on Haemonchus contortus challenge in
goats.

A. ELGAYAR', T. CRAIG", J. THOMPSON', B. JOHNSON’, D. MCWHINNEY?, L. NUTP.
'COLLEGE OF VETERINARY MEDICINE, TEXAS A & M UNIVERSITY, COLLEGE STATION,
TX, ’INTERNATIONAL DAIRY GOAT RESEARCH CENTER, PRAIRIE VIEW A&M
UNIVERSITY, PRAIRIE VIEW, TX

Three breeds of goats (Spanish, Boer and Myotonic) were fed either maintenance or low protein diets and
half were fed a ration containing diatomaceous earths (DE). All does had been dewormed prior to the
onset of the trial. The elimination of infection was confirmed by negative fecal egg counts (FEC). The
goats were blocked by breed then randomly assigned to treatment groups. They were pen-fed at the level
of 3% of body weight daily, consisting of either a maintenance (HPD 10% protein) or a low (LPD 7.5%
protein diet). Diatomaceous earths (5% by weight) were added to the HPD or LPD for two groups of
goats. One week after being placed on the diets, goats were challenged with 400 third stage H. contortus
larvae/dose administered per os three times weekly for four weeks. Fecal egg counts (FEC), plasma
protein levels and packed cell volumes (PCV) were determined. Does which failed to achieve a FEC of
100 eggs/gm of feces at any time during the trial were excluded from statistical analysis. At least one doe
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in each treatment was excluded. At the end of the trial, there was a significant difference in FEC between
groups fed 5% DE or not. There was no significant difference in the dietary intake of DE on PCV, but
dietary protein influenced PCV. There was a significant difference among breeds in PCV and serum
protein, irrespective of diet.
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Imidacloprid +Permethrin: A novel formulation for control of fleas and ticks on dogs.

R.G. ARTHER*', JR. CUNNINGHAM? T.L. SETTJE!, AND D.R. YOUNG’. 'BAYER CORP.,,
SHAWNEE MISSION, KS, 2AG RESEARCH CONSULTANTS, INC., GREENBRIER, AR, *YOUNG
VETERINARY RESEARCH, TURLOCK, CA.

The activity of imidacloprid against fleas on pets is well established although imidacloprid alone has limited
activity against ticks. Permethrin is a pesticide with insecticidal, acaricidal, and repellency properties. A
novel formulation containing 8.8% imidacloprid + 44.4% permethrin has been developed for low volume
topical application to provide control against both fleas and ticks on dogs. In study no.1, 30 dogs were
allocated into 3 treatments groups: imidacloprid, imidacloprid + permethrin, or placebo ( n = 10/group ).
Each dog was infested with 100 adult fleas ( C. felis ) and 50 brown dog ticks ( R. sanguineus ) prior to
treatment and at 6 post-treatment intervals. Flea and tick efficacy was calculated one and two days post
infestation, respectively. Flea efficacy with the combined formulation was 99 - 100% through day 35. Tick
efficacy was >90% through day 28. In study no.2, using a similar study design, dogs were infested
pretreatment and at 6 post-treatment intervals with 100 adult fleas and 50 lone star ticks ( 4. americanum ).
Flea efficacy with imidacloprid + permethrin was 98.5 —100% through day 35. Tick efficacy with the
combined formulation was 100% between days 7 and 21 and declined to 93.9% at day 35.
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Imidacloprid (Advantage®) international flea susceptibility monitoring: Update 2002.

M.B. VAUGHN**, B.L. BLAGBURN'!, D.L. BLEDSOE? 1. DENHOLM?>, M.W. DRYDEN*, O.
HANSEN?, T. HOPKINS?, D.E. JACOBS®, H. MEHLHORN’, N. MENCKE? P. PAYNE®, M.K. RUST’,
AND 1. SCHROEDER®?. 'AUBURN UNIVERSITY (AU), BAYER ANIMAL HEALTH (BAH),
’IACR-ROTHAMSTED, UK, ‘KANSAS STATE UNIVERSITY (KSU), °‘UNIVERSITY OF
CALIFORNIA, RIVERSIDE (UCR), ‘ROYAL VET COLLEGE, LONDON, UK (RVC), "HEINRICH-
HEINE UNIVERSITY, DUSSELDORF, GERMANY.

The "Imidacloprid Flea Susceptibility Monitoring Team" was brought together in 1999 to develop and
validate a bioassay to effectively monitor and document susceptibility of cat flea (Ctenocephalides felis)
isolates collected from the field to imidacloprid. During 1999 and 2000 the team developed, standardized
and validated a larval bioassay. The 3 ppm discriminating dose selected was approximately 2 times the
highest LCqys of the laboratory strains. During 2001 the team used this standardized bioassay to test a
number of field isolates collected from veterinary clinics within the USA, the United Kingdom and
Germany. The collections were sent to and tested in 5 independent laboratories. (AU, 45; KSU, 39; UCR,
46; RVC, 73; BAH, 37). Not all of the 240 collections submitted for evaluation in 2001 contained a
sufficient number of eggs to conduct the assay. None of the field collections evaluated in 2001 developed
to the adult stage in the media containing 3 ppm imidacloprid. All field collected flea isolates were fully
susceptible to imidacloprid. A number of changes have been made in the collection process for the
ongoing collection in 2002 to enhance the success of field submissions.
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Synergic effect of febantel and praziquantel in a gerbil model of giardiasis.
M.E. OLSON*!, T. KENNEDY?. FACULTY OF MEDICINE, UNIVERSITY OF CALGARY,

CALGARY, ALBERTA, CANADA, BAYER ANIMAL HEALTH, MERRIAM, KS

There are a limited number of chemotherapeutic agents that have been shown to be effective in
elimination of Giardia infections from animals and humans. Benzimidazoles such as febantel,
fenbendazole and albendazole have been shown to be effective alone but there is little information on
inhibition or synergy effects of these agents in combination with other antiparasitic drugs. To evaluate
synergistic effects, a gerbil model was employed to perform dose titration studies of febantel, praziquantel
and febantel/praziquantel combination. SPF gerbils were infected with 10° G. duodenalis trophozoites
on day 0 and on day 5, 6 and 7 gerbils (»=6 in each group) were orally treated with febantel (160, 80, 40,
20, 10 mg/kg), praziquantel (32, 16, &, 4, 2 mg/kg), or a combination of febantel and praziquantel (at the
same dosages for the individual drugs). Saline served as the negative control group and metronidazole
(200 mg/kg) as the positive control. On day 8 gerbils were euthanized and intestinal trophozoites
enumerated. The minimum effective dose of febantel was 40 mg/kg while praziquantel alone was
ineffective alone at treating giardiasis. A synergistic effect of febantel and praziquantel was observed at
10 mg/kg febantel/2 mg/kg praziquantel when comparing trophozoite numbers. This synergic effect may
be more pronounced over a longer period.
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Efficacy of Marquis® (ponazuril) as a treatment for equine protozoal myeloencephalitis.

M. FURR!, F. ANDREWS?, R. MACKAY? S. REED', W. BERNARD’, F. BAIN®, D. BYARS®, T.
KENNEDY’*. 'VA TECH-LEESBURG, VA, 2UNIVERSITY OF TN-KNOXVILLE, *UNIVERSITY
OF FL-GAINESVILLE, “THE OHIO STATE UNIVERSITY-COLUMBUS, *ROOD & RIDDLE,
LEXINGTON, KY, ‘HAGYARD, DAVIDSON AND MCGEE, LEXINGTON, KY, AND 'BAYER

CORP, SHAWNEE, KS.

Marquis® (15% oral paste of ponazuril) was recently licensed for the treatment of equine protozoal
myeloencephalitis (EPM) caused by Sarcocystis neurona. This study was designed to define and confirm
a dose of Marquis® that provides clinical relief for the disease. Acceptance into the study was based on a
standardized neurological examination, to include radiography, plus serum and cerebrospinal fluid S.
neurona IgG level determination by Western Blot. Naturally occurring cases of EPM were randomly
allotted to one of two treatments and evaluated for clinical changes through 118 days. A positive
response was defined as clinical improvement of at least one grade by 3 months post-treatment by
physical exam and videotape analysis. At 5 mg/kg of ponazuril for 28 days, 28 of 47 horses (60%)
improved at least one grade by Day 118 based upon investigator’s evaluation and over 75% of these were
corroborated using videotape assessment. At 10 mg/kg for 28 days, 32 of 55 animals (58%) improved at
least one grade by Day 118 based upon investigator’s evaluation and 56% of these were corroborated
using videotape assessment.
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Effects of a cysteine protease inhibitor on cardiac function and pathology in acute canine Chagas’

disease.
S.C. BARR*!, K. WARNER!, I.H. MCKERROW?, B. KORNREICH', J. PISCITELL>. 'COLLEGE

OF VETERINARY MEDICINE, CORNELL UNIVERSITY, NY; *UNIVERSITY OF CALIFORNIA,
SAN FRANCISCO, CA. *ALBERT - EINSTEIN COLLEGE OF MEDICINE, BRONX, NY.

Current therapies for Chagas’ disease have low efficacy and high toxicity. Cruzain is a unique and
essential cysteine protease of Trypanosoma cruzi, and therefore an important therapeutic target. Engel et
al (1998) showed that 7. cruzi-infected mice treated with a synthetic cysteine protease inhibitor (CPI)
produced a parasitological cure. The aim of this study was to determine if parasitemias, CBCs,
biochemical profiles, serum cardiac troponin I (cTnl), ECGs, echocardiograms, and cardiac lesion scores
(1 = normal, 5 = severe) were changed in T. cruzi-infected dogs treated with CPI. Eight dogs were
infected with T. cruzi; 3 were treated with the CPI (75 mg/kg, PO, ql2h, for 21 days); 5 remained
untreated for 21 DPI when all dogs were necropsied. Pre-infection [cTnl] of all dogs was undetectable
but increased to a median (range) of 0.7 ng/ml (0 — 0.8) in treated dogs and 7.7 ng/ml (5.6 - 10.6) in
untreated dogs at 21 DPI. Median (range) lesion scores for treated and untreated dogs were 2.2 (1.8 —
2.9) and 3.7 (3.6 — 4), respectively. Lesion scores and [cTnl] were significantly different (p = 0.02)
between treated and untreated dogs, and [cTnl] were significantly (p = 0.007) correlated (r = 0.95) with
lesion scores. All other parameters were normal. Treatment with CPI abrogates myocardial damage
caused by T. cruzi in dogs as predicted by lesion scores and [c¢Tnl].
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Cryptosporidium felis in two children with chrenic diarrhea.
M.E. OLSON*, A. APPELBEE. FACULTY OF MEDICINE, UNIVERSITY OF CALGARY,
CALGARY, ALBERTA, CANADA

Two children were referred with a history of chronic diarrhea (greater than 6 months) unresponsive to
antibiotic therapy. These children were immunocompetent. These children had repeated fecal cultures
and sensitivities. No pathogenic bacteria or virus were identified by stool culture, serology or fecal
examination (negative staining). There was no history of fecal parasitic examination. Fecal samples were
submitted and examined for fecal parasites including Giardia and Cryptosporidium. Both children were
negative for Giardia but large numbers of Cryptosporidium oocysts were identified in their feces. The
Cryptosporidium was genotyped using Heat Shock Protein Gene and found to be consistent with
Cryptosporidium felis. The family had 3 cats with an indoor litter box. Two of the three cats were
sampled and found not to be shedding Cryptosporidium. The third cat which was poor doing animal had
subsequently gone missing. The litter box was protected from access to the children. The presence of
diarrhea was correlated to the concentration of Cryptosporidium oocysts in the feces. Children continued
to shed oocysts for over 1 month and eventually self cured the infection. This case demonstrates that
immunocompetent children are at risk of Cryptosporidium felis infection. Cats should be monitored for
this parasite to reduce zoonotic transmission.
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Toxoplasma gondii as a surrogate for Cyclospora cayetanensis.
D.S. LINDSAY* AND K. KNIEL. DEPARTMENT OF BIOMEDICAL SCIENCES AND

PATHOBIOLOGY, VIRGINIA TECH, BLACKSBURG, VA 24061

Fresh berries have been associated with outbreaks of diarrhea caused by the coccidial parasite,
Cyclospora cayetanensis. There are no laboratory models for obtaining oocysts of C. cayetanensis. This
greatly hinders research on this parasite. Toxoplasma gondii oocysts are almost identical in size and shape
to those of C. cayetennensis. We tested the hypotheses that 7. gondii oocysts can be used as a surrogate
for those of C. cayetanensis. Raspberries and blueberries were inoculated individually with various
numbers of sporulated T. gondii oocysts and stored at 4°C until used. Oocyst viability and recovery were
analyzed using a mouse bioassay. Mice fed T. gondii inoculated berries (20.000/berry) incubated at 4°C
for up to 4 weeks developed acute infections. Mice fed raspberries inoculated with >10 oocysts became
infected; while only mice fed blueberries inoculated with >1,000 oocysts became infected. Our study
demonstrates that 7. gondii oocysts can adhere to berries and be recovered by bioassays in mice.
Toxoplasma gondii oocysts appears to be a usable model for C. cayetennesis oocysts.
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Toxoplasma gondii infection in U.S. swine herds: Serologic test results of the 2000 National Animal
Health Monitoring System (NAHMS).

S. PATTON*!, K. SMEDLEY', A. ANDERSON', C. FAULKNER', AND E. BUSH”>. 'COLLEGE OF
VETERINARY MEDICINE, UNIVERSITY OF TENNESSEE, KNOXVILLE, TN, *NATIONAL
ANIMAL HEALTH MONITORING SYSTEM (NAHMS).

Data for this study were obtained from a random survey of swine herds conducted by the National Animal
Health Monitoring System (NAHMS) in 2000 in 17 states (AR, CO, IA, IL, IN, KS, MI, MN, MO, NE,
NC, OH, OK, PA, SD, TX, WI). Serum samples from 505 swine farms were analyzed for Toxoplasma
gondii antibodies by the modified agglutination test (MAT) during the summer of 2001. T. gondii
antibodies were detected in 536/13835 swine for an overall prevalence of 4%. Sows in the study
(487/8086 = 6%) were seven times more likely to be infected than finishers (49/5720 = 0.9%). Positive
animals were present in 16/17 states. When compared to the 1990 and 1995 NAHMS studies, the
prevalence of T. gondii in sows decreased from 49% in 1990 to 30% in 1995 and finally to 6% in 2000.
Sows in the 1990 study were 4 times, and sows in the 1995 study were 3 times more likely to be infected
than sows in 2000. The prevalence in finishers decreased from 3.2% to 0.9% between 1995 and 2000.
Finisher swine in the 1995 study were 4 times more likely to be infected than in 2000. The decline in the
number of pigs infected with 7. gondii appears to be the result of good husbandry practiced by the swine
industry. (Research supported by The National Pork Producers Council.)

Comparison of four serological diagnostic techniques for canine leishmaniasis.
J. MCFARLAND', AM. ZAJAC', C.C. DYKSTRA? AND D.S. LINDSAY'*. 'VIRGINIA TECH,
BLACKSBURG, VA AND AUBURN UNIVERSITY, AL

Serological techniques including Western blot (WB), ELISA, and direct agglutination tests were compared
with a standard IFA for diagnostic evaluation of canine leishmaniasis. Serum samples from 20 dogs were
obtained from Auburn University. The serum samples were blinded and contained known Leishmania
positive dogs receiving treatment as well as known negative dogs. Serum samples from 3 Leishmania
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culture positive dogs at VA-TECH were used as positive controls to validate the various serological tests.
The WB technique appeared to be somewhat more sensitive than the IFA IgG2 test (94% vs. 92.9%), while
demonstrating similar specificity (100%). The ELISA IgG2 test demonstrated lower sensitivity (88.2%) and
specificity (83.3%) than both the IFA IgG2 test and immunoblotting technique. The IFA and ELISA IgGl
tests demonstrated poor sensitivity for use in determining the presence of infection. The direct agglutination
test demonstrated a sensitivity of 94% and a specificity of 50%. With its high sensitivity, the IFA IgG2 test
may be a reliable serological test for diagnosing canine leishmaniasis. Supported in part by grant DO1CA-
16 from the Morris Animal Foundation to DSL and AMZ.
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Cross-sectional study of Leishmania donovani in US dogs.

N. GROSJEAN', R. VRABLE', A.J. MURPHY!, AND L.S. MANSFIELD**?. 'ANIMAL HEALTH
DIAGNOSTIC LABORATORY, *DEPARTMENT OF LARGE ANIMAL CLINICAL SCIENCES,
SDEPARTMENT OF MICROBIOLOGY AND MOLECULAR GENETICS, MICHIGAN STATE
UNIVERSITY, EAST LANSING, MI 48824-1314

Leishmania donovani, a protozoan parasite that infects humans and dogs, has been identified in
foxhounds (Monti, 2000; Owens et al., 2001) and in a few other dog breeds (Sellon et al., 1993; Kordick
et al, 1999; Eddlestone, 2000) in the US. The objective of this study was to screen numerous breeds of
dogs in the US for the presence of L. donovani antibodies by Immunofluorescent Antibody (IFA) test
using a cross-sectional study design to determine the seroprevalence. Serum samples were collected from
blood donor and companion dogs submitted for tick-bome disease testing to the Animal Health
Diagnostic Laboratory, Michigan State University between January 2000 and August 2001. Samples
were tested by IFA for the presence of antibodies to L. donovani, Ehrlichia canis, Ehrlichia risticii,
Borrelia burgdorferi, Rickettsia rickettsii, and Babesia canis. Confirmatory testing of samples positive for
Leishmania spp. antibodies was performed at the Centers for Disease Control (CDC) in Atlanta, GA. 939
of 957 serum samples were negative for antibodies to L. donovani. Sixteen samples had suspect titers
(1:16 — 1:64) and two samples were found to have moderate to high antibody titers (= 1:128). One of the
dogs with a high-titer was a blood donor. Convalescent samples from these two dogs had moderate to
high IFA titers and both acute and convalescent samples had antibodies to Trypanosoma cruzi as detected
by the RIPA test (Kirchoff et al., 1987). Leishmania seroprevalence in this US sample set was low.
However, these results suggest that leishmaniasis should be included in a differential diagnosis for dogs
with the relevant clinical signs. L. donovani and T. cruzi IFA testing is recommended for any blood
donor dog before transfusions are performed, but a definitive noninvasive test for L. donovani is needed.
This work was supported by AHDL. We thank Dr. Peter Schantz and Dr. Frank Steuer, CDC, Atlanta,
Georgia for confirmatory testing.
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Canine visceral leishmaniasis in North America: Current status of epidemiologic investigation.
P. SCHANTZ. CENTERS FOR DISEASE CONTROL AND PREVENTION, ATLANTA, GA

In 1999, foxhounds at a hunt club in Dutchess Co., NY, were diagnosed with visceral leishmaniasis.
Serodiagnostic testing revealed a high rate of leishmanial seropositivity (39/93, 42%) and Leishmania spp.
was isolated from lymph nodes and other tissues of 15 seropositive dogs; the organism was typed at the
Institute of Public Health (Rome) as Leishmania infantum MON]1. Screening of foxhounds in other states
has revealed evidence of more widespread infection. Through April, 2002, sera from more than 10,000
foxhounds and other hunting dogs throughout North America have been tested and positive titers have been
detected in 1.8%. At least one seropositive dog was detected in 60 different kennels of foxhounds in 22
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U.S. states and 2 Canadian provinces. The organisms isolated from 40 hounds in multiple states and
provinces were typed in Rome and determined to be L. infantum MON1. The main routes of transmission
in the foxhounds are less clear. Phlebotomine species exist in most of these areas, however, vector
transmission has not been demonstrated and some epidemiologic characteristics of the infection do not
support vector transmission. Serotesting of pet dogs (n~600) and wild canids (n=300), many of them from
geographic localities close to infected foxhounds have not revealed evidence of infection. Congenital and
blood transfusion-associated transmission has been documented, however, most of the infected hounds are
not familially related nor have they received transfused blood. Foxhounds commonly live in close contact
with each other and mixing of dogs from hunt clubs in different states is common; therefore, direct dog-to-
dog transmission via contaminated blood and secretions may be the most important. To date there have
been no cases of autochthonous human visceral leishmaniasis reported in the United States and serologic
examination of humans in contact with infected foxhounds has not revealed evidence of infection.

Prevalence of Giardia in dairy calves and cross-species transmission potential.
JM. TROUT*, M. SANTIN-DURAN, J.A. HIGGINS, AND R. FAYER, USDA, ARS, ANRI, ANIMAL
WASTE PATHOGEN LABORATORY, BELTSVILLE, MD 20705

Fecal samples were collected from 1-6 week-old dairy calves at 2 commercial dairy farms in each of 3
states, Maryland, Pennsylvania, and Virginia. Feces were passed through sieves of decreasing mesh size
and then subjected to CsCl density gradient centrifugation to remove fecal debris and concentrate cysts.
The resulting preparation was stained with a commercial fluorescent labeled mAb, placed onto
microscope slides, and examined with the aid of a fluorescence microscope. DNA was extracted from all
samples for PCR analysis and gene sequencing. To obtain cysts for cross-transmission experiments,
Giardia cysts were isolated from calves at the USDA research dairy, Beltsville, MD. Cysts were cleaned
from fecal debris as described above. This Beltsville isolate has subesequently been propagated in
neonatal dairy calves. Freshly isolated cysts from propagation calves were inoculated into the following
species thus far: neonatal BALB/c mice, dexamethasone-treated and untreated adult C57bl6/n mice,
Mongolian gerbils, and domestic pigs. Fecal samples from these animals were processed and examined
as described above. Overall prevalence of Giardia in the calves sampled was 27%, and ranged from 11%
to over 50%. There were considerable variations in management practices between farms. Cross-
transmission studies revealed that while propagation calves could be readily infected with the Beltsville
isolate, inoculation into other species did not result in cyst production. Preliminary PCR data indicated
that fluorescence microscopy was as sensitive as PCR analysis at detecting Giardia in samples. Sequence
analysis of a 500 bp fragment of the triose phosphate isomerase gene from several isolates and
comparison to CDC reference strains indicates that they belong to the hoofed-livestock genotype.
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Histopathologic changes in the lungs of cats ex?erimentally infected with Dirofilaria immitis.

F.C.L. MAIA!, JJW. MCCALL?, L.C. ALVES'*, P. SUPAKORNDEJ?, N. SUPAKORNDEJ®, V.A.
SILVA JUNIOR!, M.A.G. FAUSTINO', C.A. PEIXOTO*. 'DEPARTAMENTO DE MEDICINA
VETERINARIA, UNIVERSIDADE FEDERAL RURAL DE PERNAMBUCO, “DEPARTMENT OF
MEDICAL MICROBIOLOGY AND PARASITOLOGY, UNIVERSITY OF GEORGIA, ATHENS, GA,
>TRS LABS, INC., ATHENS, GA, “DEPARTAMENTO DE BIOLOGIA CELULAR E PATALOGIA,

FIOCRUZ-RECIFE.

Pulmonary changes were studied in 6 cats with experimentally induced heartworm infection. The
infections were established by IV transplantation, via a jugular vein, of 2 adult heartworms per cat.
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Heartworms were recovered and enumerated and lung tissue was taken at necropsy 42 days after
transplantation. Microscopically, the 6 infected cats exhibited similar bronchial lesions, which were
characterized by partial obstruction of primary bronchi with mucous secretions, consisting of epithelial
cells, polymorphonuclear cells, and macrophages. Not only was there severe hyperplasia of the
respiratory epithelium, Reisseisen muscle and bronchial glands, these glands showed hyperactivity as
well. Respiratory bronchioles were enlarged and showed complete disarrangement of the alveolar duct
structure, with infiltration of macrophages and large numbers of eosinophils. Pulmonary parenchymal
disease was characterized by greatly increased interstitial smooth muscle tissue. Histochemistry methods
revealed discrete to moderate lesions of interstitial fibrosis, and it was possible to demonstrate hyperplasia
and hypertrophy of smooth muscle fibers. Cat OAT3 had an intense inflammatory reaction, consisting
mainly of eosinophils and macrophages, close to a worm fragment. The bronchiolar and pulmonary
arteries displayed intense hyperplasia and hypertrophy of the tunica media and disarrangement of
endothelium, with reduction of the lumen of the vessels.
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Efficacy evaluation of ProHeart® 6 (moxidectin) 6 Month Injectable and Sentinel® Flavor Tabs®
(milbemycin oxime/lufenuron) for the removal of naturally acquired Toxocara canis (roundwerm)
infections in dogs.

D.D. BOWMAN*' W. LEGG?, D.G. STANSFIELD?. 'CHK-R&D, STANWOOD, MI, *NOVARTIS
ANIMAL HEALTH, GREENSBORQ, NC.

The objective of this study was to determine the efficacy of ProHeart® 6 and Sentine]l® Flavor Tabs® against
naturally acquired Toxocara canis. The trial included 18 dogs identified as naturally infected with 7. canis
by fecal examination. During acclimation, fecal egg counts were performed on two of the days from Day 4
to Day —1 (treatment day = Day 0). Dogs were ranked by mean pre-treatment fecal egg counts (7. canis)
and then randomly assigned to one of three groups. Dogs were euthanatized and necropsied for worm
counts 7 days after treatment. There was a mean of 8.67 worms (geometric mean [GM] =7.07; range [R] =
1-15) recovered from untreated dogs; a mean of 0.83 worms (GM = 0.619; R = 1-2) from Sentinel Flavor
Tab treated dogs, and a mean of 27.3 (GM = 13.1; R = 1-88) from dogs treated with ProHeart 6. There was
no apparent reduction in worm counts in the ProHeart 6 treated dogs. The percent effectiveness of Sentinel
Flavor Tabs was 91.2% based on geometric means. Thus, when examined 7 days after treatment, ProHeart
6 did not reduce the numbers of T. canis present in infected dogs.

75

Efficacy evaluation of ProHeart® 6 (moxidectin) 6 Month Injectable and Sentinel® Flavor Tabs®
(milbemycin oxime/lufenuron) for the removal of naturally acquired Trichuris vulpis (whipworm)
infections in dogs.

D.D. BOWMAN*', W. LEGG?, D.G. STANSFIELD?. 'CHK-R&D, STANWOOD, MI, 2NOVARTIS
ANIMAL HEALTH, GREENSBORO, NC.

The objective of this study was to determine the efficacy of ProHeart® 6 and Sentinel® Flavor Tabs®
against naturally acquired Trichuris vulpis. The trial included 18 dogs identified as naturally infected
with T. vulpis by fecal examination. During acclimation, fecal egg counts were performed on two of the
days from Day —6 to Day —1 (treatment day = Day 0). Dogs were ranked by mean pre-treatment fecal egg
counts (T. vulpis) and then randomly assigned to one of three groups. Dogs were euthanatized and
necropsied for worm counts 7 days after treatment. There was a mean of 162.5 worms (geometric mean
[GM] = 91.39; range [R] = 19-423) recovered from untreated dogs, a mean of 1.0 worm (GM = 0.38; 1
dog with 6 worms) from Sentinel Flavor Tab treated dogs, and a mean of 74.3 (GM = 29.69; R = 2-212
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worms) from dogs treated with ProHeart 6. The percent effectiveness of ProHeart 6 was 67.5% based on
geometric means. The percent effectiveness of Sentinel Flavor Tabs was 99.6% based on geometric
means. Thus, Sentinel Flavor Tabs provide excellent whipworm control as indicated by the label claim.
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Chemotactic behavior of Strongyloides stercoralis infective larvae on a sodium chloride gradient.
W.M. FORBES*, F.T. ASHTON, R. BOSTON, G.A. SCHAD. UNIVERSITY OF PENNSYLVANIA,
DEPARTMENT OF PATHOBIOLOGY, PHILADELPHIA, PA 19104

Chemotactic behavior of Strongyloides stercoralis infective larvae (1.3) was investigated using sodium
chloride (NaCl) gradients. Plates (193 x 104 x 27 mm) containing 10ml, 1.5% (w/v) agarose were
prepared, and opposed linear saline gradients were established by depositing a narrow band of salt
crystals (0.21g) across the plate where the opposed gradients were to meet near the midpoint of the plate.
After 20 h equilibration an ammeter was used to measure current in milliamperes (mAmp) at a series of
points along the gradient. These readings were converted to NaCl molar [M] concentrations. L3 were
then placed at known concentrations and the resulting larval tracks were photographically recorded with
respect to time. L3 larvae migrated unidirectionally ‘down’ the gradient from high (2.85 M) to low salt
concentrations (0.05 M), where they crawled in circles and changed direction frequently. Repulsion was
rapid, by 2 min 53.6% * 21.6 and by 8 min 95% + 11.2 had moved away from the former. Conversely,
when released at a low NaCl concentration (0.01 M) larvae moved “up’ the gradient to 1.1 M NaCl where
they turned and migrated to a preferred zone (= 0.05 M). Many larvae (51.1% * 26.9) migrated from the
0.01M-origin to higher concentrations after 2 min and 80% + 18.7 migrated ‘up’ to 1.1 M NaCl by 8 min.
In controls without salt gradients, larvae migrated in all directions, often in a looping manner. One or
more amphidial neuron pairs most likely mediated response to NaCl. Neuronal ablation studies with a
laser microbeam will be used to identify these neurons.
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Efficacy of moxidectin canine sustained release injectable against larval/immature stages of 7.

vulpis, A. caninum and U. stenocephala infection in dogs.
S. RANJAN* K. HEANEY, AND K. SIMKINS. FORT DODGE ANIMAL HEALTH, PRINCETON, NJ.

A study was conducted to evaluate the efficacy of moxidectin canine sustained release (SR) injectable
administered at a dose rate of 0.17 mg/kg BW against L, or immature stages of T. vulpis, A. caninum and
U. stenocephala. Four groups (A, B, C and D) of hookworm/whipworm free dogs were infected on Day
0 with approximately 500 embryonated 7. vulpis eggs. These groups of dogs were infected with 200 4.
caninum L; and 200 U. stenocephala L; on Days 36 and 37 of study, respectively. On Day 42 of study
when all nematodes were in L,immature stages of development, Groups B and D were treated with
moxidectin canine SR injectable and Groups A and C received saline (control) treatment. Seven days
after treatment (Day 49), Groups A and B animals (one control and one treated group) were necropsied.
Fourteen days after treatment (Day 56 of study) Groups C and D animals (one control and one treated
group) were necropsied. Fecal EPG counts were determined for all animals a day before infection with T.
vulpis infective eggs, a day before treatment and on the day of necropsy. No whipworm eggs were seen
in any control or treated animal at any time during the study. All Group C animals (a control group) were
positive for hookworm eggs on Day 56 of study and all treated animals were negative for hookworm
eggs. Based on geometric mean worm burdens, moxidectin was 99% efficacious against A. caninum L,
stages, and 99 & 100% efficacious against U. stenocephala 14 stages when necropsies were conducted 7
& 14 days posttreatment, respectively. Against T. vulpis immature stages, there was 66% & 76%
reduction when necropsies were performed 7 & 14 days posttreatment, respectively.

61



American Association of Veterinary Parasitologists
47" Annual Meeting
Gaylord Opryland Hotel and Resort — Nashville

78

Determination of the limit of detection of commercial point-of-care (POC) heartworm antigen

detection tests.
J.A. SPENCER* AND B.L. BLAGBURN. DEPARTMENT OF PATHOBIOLOGY, COLLEGE OF

VETERINARY MEDICINE, AUBURN UNIVERSITY, AL 36849.

The sensitivity of current POC heartworm antigen detection tests with sera from dogs with low worm
burdens is the subject of ongoing debate. The difficulty in identifying infected dogs with low worm
burdens is assumed to be due to the variable and low level of antigen present in serum, plasma or whole
blood. This study was designed to compare the limits of detection for selected POC heartworm antigen
tests through endpoint serial dilutions of a number of known positive heartworm sera. Test sera were from
naturally infected dogs .The kits evaluated were HESKA™ SoloStep”CH, IDEXX Snap°-Heartworm PF,
IDEXX Snap®-3Dx, Synbiotics Witness® HW. All procedures were carried out according to
manufacturer’s instructions. Test sera were subjected to serial 2-fold dilutions to 1:512 using known
negative homologous serum. All tests performed equally in 1 out of 10 dogs. SoloStep and Witness
remained positive one dilution beyond SNAP and SNAP-3Dx in 4 out of 10 dogs and 2 or greater
dilutions in 3 out of 10 dogs. SoloStep, SNAP and Witness remained positive one dilution beyond SNAP-
3Dx in 1 dog and SoloStep, SNAP and SNAP-3Dx remained positive two dilutions beyond Witness in 1
dog. Selection of POC tests by veterinarians should be based on numbers of tests that must be run (single
test vs. batching), ease of conduct, test time, test cost, and clarity of results. Supported in part by a grant
from Heska Corporation, Fort Collins, CO.
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Effectiveness and benefit of fenbendazole treatment of turkeys infected with Ascaridia dissimilis
under simulated field conditions.

T.A. YAZWINSKI*', C. TUCKER', A. STELZLENT', Z. JOHNSON', J. ROBINS', K. DOWNUM', M.
FINCHER', J. MATLOCK', AND H.D. CHAPMAN?. 'DEPARTMENT OF ANIMAL SCIENCE AND
*POULTRY CENTER OF EXCELLENCE, UNIVERSITY OF ARKANSAS, FAYETTEVILLE,
ARKANSAS, 72701

Under simulated conditions of commercial (natural) bird production and parasite challenge, the effects of
‘low-level” ascaridiasis and the effectiveness of fenbendazole (Safe-Guard® Intervet, Inc.) treatment were
investigated. Turkeys were artificially challenged at the daily rate of 100 larvae per bird from 35 to 112
days of age (DOA), with bird grow-out ending at DOA 119. Fecund nematodes obtained as a source of
the larvated eggs used in the trial were obtained at bird processing in California, Arkansas-Missouri and
Virginia-North Carolina. Experimental groups, established on a per pen basis (35 birds per pen), were: I,
infected control, II, infected and treated with fenbendazole once (DOA 63-69 at 16 ppm in the feed), ITI,
infected and treated with fenbendazole twice (DOA 63-69 and 91-97 at above rate), and IV, uninfected
controls. For treatment groups I-IV, respectively: average daily gains were 117.8, 118.9, 120.1 and 121.8
gms and units gained per unit consumed were 0.337, 0.341, 0.347 and 0.362. Group I mean (GM)
nematode burdens (all stages combined) ranged from 351.1 on DOA 63 to 117.2 on DOA 91; levels seen
routinely with naturally infected commercial turkeys.
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Efficacy of salinomycin following use of diclazuril and Coccivac-B in broilers.
H. D. CHAPMAN*. DEPARTMENT OF POULTRY SCIENCE, UNIVERSITY OF ARKANSAS,

FAYETTEVILLE, AR 72701.

Continuous use of ionophores in chickens has resulted in a decline in efficacy due to the selection of
resistant strains of Eimeria. It has been proposed that alternation of an effective drug with a different
mode of action (such as diclazuril) followed by vaccination with a live vaccine containing drug-sensitive
strains (such as Coccivac-B) may serve to improve subsequent efficacy of ionophores (Chapman, 2000
Poultry Science 79 Suppl. 1.4). Evidence to support this has now been obtained. Two successive flocks
of broilers were reared in floor-pens and given either diclazuril in the starter, grower, or both feeds were
vaccinated, or given salinomycin. Two further flocks were vaccinated or given salinomycin. Qocysts
were isolated from the litter of birds given the different treatments after the fourth flock and the ability of
salinomycin to suppress oocyst production of the isolates measured. Salinomycin was more effective
against isolates from birds that had received diclazuril followed by vaccination or vaccination alone than
against isolates from treatments that had received salinomycin for four successive flocks. It is proposed
that use of diclazuril served to reduce the prevalence of isolates with reduced sensitivity to ionophores
(clean-up) and subsequent use of the vaccine repopulated the pens with drug-sensitive strains present in
the vaccine. Adoption of novel strategies for the control of coccidiosis is important for the long-term
sustainable control of coccidiosis.
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Agroterror.
C. BROWN. COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF GEORGIA, ATHENS,

GA 30602-7388.

The events of September 11, 2001, and the anthrax attacks that followed represent the beginning of a new
era in international warfare. This new form of assault, termed “asymmetric warfare”, is predicted to
supplant traditional military endeavors and is aimed at provoking economic, social, and political chaos and
destabilization, and, ultimately, at undermining confidence in government. Targets of these asymmetric
threats may not be restricted to human beings, but increasingly may include any arena for which destruction
or damage could have the desired impact. The U.S. livestock industry represents a huge portion of the
national economic investment portfolio. American animal agriculture is among the most economically
viable in the world, with this vitality dependent on freedom from disease. Introduction of a foreign animal
disease into our national herds would be dismayingly simple and could wreak economic havoc, if not
diagnosed promptly and eradicated swiftly. It is imperative that veterinarians be aware of these threats to
facilitate interception or eradication at the earliest possible moment.
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Common and emerging parasitic diseases of foodfish.

S.A. SMITH, DEPARTMENT OF BIOMEDICAL SCIENCES AND PATHOBIOLOGY, VIRGINIA-
MARYLAND REGIONAL COLLEGE OF VETERINARY MEDICINE, VIRGINIA POLYTECHNIC
INSTITUTE AND STATE UNIVERSITY, BLACKSBURG, VA 24061-0442

Parasites are universal pathogens of both wild and cultured fish, and are generally considered most
pathogenic in intensively cultured fish. Although a wide variety of protozoans, helminths, crustaceans
and arthropods commonly occur in or on fish, there are a number of newly emerging parasitic diseases

63



American Association of Veterinary Parasitologists
47" Annual Meeting
Gaylord Opryland Hotel and Resort — Nashville

that represent potential roadblocks for progress in intensive aquaculture. Some parasitic protozoa of
economic importance to the aquaculture industry include Ichthyophthirius multifiliis in many species of
freshwater fish, Trichodina spp. in summer flounder and pond-raised fish, Tefrahymena sp in striped bass,
Henneguya sp in channel catfish, Myxobolus cerebralis in salmonids, Sphaerospora sp. in channel
catfish, Plistophora ovariae in golden shiners, Heterosporis sp in yellow perch, walleye and northern
pike, and Paramoeba spp. in salmonids, sturgeon and various marine species of fish. Some helminths
that are of economic importance include Clinostomum sp. in striped bass, white bass and their hybrids,
Neascus sp. in many species of freshwater fish, and Bophorous sp in channel catfish. Though many of
their life cycles are known, breaking these cycles is often difficult in an aquaculture setting. In addition,
only one antiparasitic compound (formalin) is formally approved by the U.S. Food and Drug
Administration for use in foodfish.

83

Educating the educators: Who will teach our future veterinarians?
C.M. MONAHAN, COLLEGE OF VETERINARY MEDICINE, THE OHIO STATE UNIVERSITY,

COLUMBUS, OHIO 43210.

Educators within the K-12 system are required to have degrees in education. Ironically, educators in the
veterinary medical fields, including parasitology, usually have no exposure to teaching or pedagogical
theory before assuming their academic positions, and few veterinary colleges have resources available for
their teachers to improve these skills. Additionally, veterinary parasitologists are expected to teach
courses that are inherently more difficult than bacteriology or virology because they span the arthropods,
helminths, and protozoa, coupled with the related diagnostic techniques, pharmacology and public health
issues. Veterinary parasitology may be the discipline most adversely affected by the trend in higher
education to seek faculty candidates who represent an avenue for extramural funding moreso than their
abilities to teach or diagnose the entire spectrum of parasitic diseases. Research labs are inherently
focused rather than broad-based in nature. Graduate students from these labs share that focus, but would
face an unreasonable expectation to teach the wide spectrum of parasitology in a veterinary college. As
an organization, the AAVP needs to address several educational needs directed toward veterinary
students, parasitology graduate students, and faculty presently teaching the parasitology courses. We
need to develop a consensus on what should be taught to our future veterinarians, and we need to develop
some mechanism for our graduate students to become well-rounded parasitologists who can teach those
future students. Likewise, the present faculty who must teach beyond the horizon of their expertise need
educational resources that will facilitate the understanding of the veterinary students. These issues have
been contemplated by the AAVP in the past, but we, as an organization, have not yet addressed them with
a mechanism that will ensure that parasitology is taught in an understandable and enjoyable fashion to
foster a continued interest by the students and future practitioners.

84

Heartworm update.
JW.MCCALL. DEPARTMENT OF PARASITOLOGY, COLLEGE OF VETERINARY MEDICINE,
UNIVERSITY OF GEORGIA, ATHENS, GA.

My laboratory has been actively engaged in evaluating the effectiveness of monthly treatment at
prophylactic dosages with several commercially available macrocylic lactones against older larvae,
"immatures" (3- to 5-month-old worms), and adults of Dirofilaria immitis. These studies have practical
relevance in mimicking situations of owner compliance failure. This presentation focuses mainly on our
studies with ivermectin (IVM, 6 pg/kg) and milbemycin oxime (MBO, 500 pg/kg). IVM and MBO were
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97.7% and 96.8% effective, respectively, against 3-month-old heartworms. When monthly dosing was
started at 4 months post infection (PI), IVM was 95.1% (p < 0.01) effective, while MBO was only 41.4%
effective. After 16 monthly doses, MBO was ineffective against 8-month-old adult heartworms, while
IVM was 56% effective and all of the surviving worms appeared to be moribund. Prolonged monthly
administration of IVM against 5-month-old and 7-month-old young adult heartworms was 98.7% and
94.9% effective, respectively.

In summary, the clinical prophylactic, retroactive (= reach-back), and adulticidal activity of IVM is
superior to that of MBO. Drug effects of IVM are related to the age of the heartworms at initiation of
monthly treatment. The earlier treatment is started, the more stunted the worms are and the shorter their
survival time, the less likely a patent infection will develop, the lower the microfilarial count, and the
shorter the patent period. Conversely, the later treatment is started, a) the longer the worms live, b) the
more likely antigen (Ag) will be detected, c) the higher the Ag level, and d) the longer the dog will be Ag-
positive. Drug effects are not greatly enhanced by increasing the dosage and/or administering the drug at
shorter intervals, and it appears that continuous monthly treatment is needed to produce the full effects of
the drug. Monthly administration of IVM offers much promise as a novel, highly effective, "safety net"
treatment for older larvae and "immatures" in cases of owner compliance failure and a "soft-kill"
treatment for adult heartworms, with minimal side effects and reduced risks.

85

Flea insecticide resistance: A 2002 perspective.
B.L. BLAGBURN, DEPARTMENT OF PATHOBIOLOGY, COLLEGE OF VETERINARY

MEDICINE, AUBURN UNIVERSITY, AUBURN, ALABAMA.

Insecticide resistance is the development of an ability in a strain of some organism to tolerate doses of a
toxicant that would prove lethal to a majority of individuals in a normal population of the same species.
To date, flea insecticide resistance has been reported for more than 21 different compounds representing
at least 4 different chemical classes of insecticides. Factors affecting development of flea resistance
include short duration of the flea life cycle, isolation of distinct genetic flea populations, continuous
(year-round) development in many geographic regions, and continuous administration of residual flea
insecticides. Mechanisms of resistance have been classified as either behavioral (not reported for fleas) or
physiological (decreased penetration, detoxification, alteration of target site). Traditional methods of
managing insecticide resistance include reducing exposure to insecticides (less viable option for fleas),
rotation (alternation of chemicals over time) of different insecticidal agents or use of mixtures
(combinations) or mosaics (application to different areas) of insecticidal agents, use of nonchemical or
biological means of insect control, and careful monitoring of efficacies of insecticides for the
development of resistance. Rotation of agents, use of mixtures of agents, and the use of nonchemical
methods of flea control are most adaptable to use by veterinarians and pet owners in the prevention of flea
resistance. A recent initiative to develop and implement a flea larval resistance bioassay will likely
improve our capability to monitor the efficacy of flea insecticides.
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Canine Leishmaniasis.
S.C. BARR.* DEPARTMENT OF CLINICAL SCIENCES, COLLEGE OF VETERINARY

MEDICINE, CORNELL UNIVERSITY, NY.

Canine leishmaniasis, caused by the protozoan parasite Leishmania, is an emerging infectious disease in
North America. Prior to February 2000, cases of leishmaniasis were diagnosed in dogs coming from
overseas particularly from around the Mediterranean basin. After February 2000, leishmaniasis was
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found to be endemic in Foxhound populations within the US and Canada. A vector for the disease has
not been identified in the US. Sandflies are the vector overseas. Dogs typically develop the visceral form
of the disease but with initial cutaneous presentations usually after a prolonged incubation period. Signs
typically include hyperkeratosis (especially bilaterally symmetrical over the face), dry brittle hair coat,
intradermal nodules and in some advanced cases, dermal ulcers. Signs of visceral involvement include
generalized lymphadenopathy, splenomegally, renal insufficiency, severe weight loss, and occasionally
neuralgia, polyarthritis, and polymyositis. Diagnosis is best made by identifying organisms in cytologic
samples taken from enlarged lymph nodes, spleen, liver, or bone marrow. Serology is available.
Treatment is rarely curative and usually consists of long-term allopurinol combined with an antimonial
drug (sodium stibogluconate or meglumine antimonite) depending on their availability in the US. The
fungicidal agent, amphotericin B, has also shown some efficacy. Although prognosis for total cure is
always guarded, control of disease symptoms have been achieved for up to 2 years.
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What de veterinarians and pediatricians really know about zoonoses?
JL. GAUTHIER*!, DENNIS RICHARDSON?. 'YALE UNIVERSITY, NEW HAVEN CT,
?QUINNIPIAC UNIVERSITY, HAMDEN CT

Pediatricians and veterinarians in Connecticut were surveyed about their knowledge of prevention and
perceived risk of zoonotic helminth infections in children and pets. Questionnaires were mailed to 990
pediatricians and 606 veterinarians engaged in private practice in the state of Connecticut; responses were
obtained from 17% of pediatricians and 30% of veterinarians surveyed. Pediatricians and veterinarians
hold significantly different views about the risks posed by zoonotic helminths to children and rarely
discuss zoonotic issues with each other. In addition, there was disagreement between physicians and
veterinarians about which profession had the primary responsibility in advising clients about prevention
of zoonoses. On average, veterinarians reported that they felt comfortable advising their clients about
preventing transmission of zoonotic helminths, while pediatricians felt uncomfortable advising patients
and their parents about this issue. Pediatricians were asked to name two zoonotic parasites posing a
health threat to Connecticut children; physicians most frequently responded “don’t know” (32%), or
indicated that none were important (12.7%). 52% of veterinarians were familiar with CDC
recommendations for prevention of helminth transmission from pets to people, although only 21.4%
follow the published guidelines in their practices.

A survey of medical and veterinary educators reveals important differences in the parasitology training
that human and veterinary clinicians receive. Opportunities to improve communication between the two
professions and to expand practitioners’ knowledge of zoonoses will be discussed.
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