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July 9, Saturday II July 10, Sunday II July 11, Monday II July 12, Tuesday 
San Francisco Hilton San Francisco Hilton San Francisco Hilton Moscone Center 

~nt~e~~l4-5lLco~tine~tal7-9 JI Continental 4-5 1\ Imperial A II Continental4-5 II Imperial A II 220-222 Moscone Center 

Council Meeting 
12:00 P.M. 

Carmel 

Registration 
2:30P.M. 

Prefunction Area 

Opening Remarks: 
President G.A. Conder 

3:00 P.M. 

Session AI: 
Introductory Symposium: 

Drug Targeting 
3:20-5:00 P.M. 

Break: 5:00-5:15 P.M. 
(Sponsored by Mallinckrodt Veterinary, Inc.) 

Session A2: Ruminants I 
5:15-6:45 P.M. 

Session B2: Protozoa I 
5:15-6:45 P.M. 

AA vP Social 
7:00P.M. 

Yosemite A 

Graduate Student Mixer 
8:30P.M. 
Room TBA 

" jj Ii Ii Ii 

Session A3: 
Ruminants II and Swine 

8-00-10:00 A.M. 

Session B3: 
Protozoa II 

8:00-10:00 A.M. 

Break: 10:00-10:30 A.M. 
(Sponsored by Mallinckrodt Veterinary,. Inc.) 

Session A4: 
Ruminants III 

10:30-11 :45 A.M. 

Session B4: 
Equine 

10:30-11:45 A.M. 

Lunch: 11:45 A.M.-1:l5 P.M. 

Presidential Address: G.A. 
Conder- 1:15 P.M. 

Awards: J.P. Dubey 
1:30 P.M. 

Session M: 
Ruminants IV 

2:15-3:45 P.M. 

Session B5: 
Immunology I 

2:15-3:45 P.M. 

Break: 3:45-4: 15 P.M. 
(Sponsored by Mallinckrodt Veterinary, Inc.) 

Session A6: 
Ectoparasitea 

4:15-6:15 P.M. 

Session 86: 
Immunology II 
4:15-6:15 P.M. 

Social Sponsored by Pfizer, Inc. 

6:30 P.M. 

Imperial B 

Session A7: 
Small Animal I 

8:30-10:30 A.M. 

Session B7: 
Moleculnr and Cellular 

Biology 
8:30-10:30 A.M. 

Break: 10:30-11:00 A.M 
(Sponsored by Mallinckrodt Veterinary, Inc.) 

Session A8: 
Small Animal II 

11:00-12:00 A.M. 

Business Meeting 
1:30-2:30 P.M. 

Session A9: 
Small Animal III 
2:30-3:30 P.M. 

Session B8: 
Heartworm Immuno­

diagnO&is 11:00 A.M.-
12:00 P.M. 

Break: 3:30-4:00 P.M. 
(Sponsored by Mallinckrodt Veterinary, Inc.) 

Session A1O: 
Small Animal IV 
4:00-5: 15 P.M. 

Session B 10: 
Wildlife II 

4:00-5:30 P.M. 

SessionAl!. 
AA VPJA VMA 10int Symposium: Emergmg 

Protozoal Disease: Cryptosporidiosis and 
Neosporosis 

9::30-11:4D A.M 



Program 
39th Annual Meeting 

American Association of Veterinary Parasitologists 
San Francisco, California 

Saturday Afternoon, July 9, 1994 
San Francisco Hilton, Continental 
Ballroom 4-5 

2:30 Registration (Prefunction Area) 

3:00 Opening Remarks: 
President G.A. Conder 
Vice President and Program Chairman 
B.L. Blagburn 

Session A 1: Introductory Symposium: 
Drug Targeting, Continental 
Ballroom 4-5. Moderator: R. 
Fayer 

3:20 Perspective. C. Petersen 

3:30 (1) Folate and Thymidylate 
Metabolism. R. Nelson 

4:00 (2) Cysteine Proteinases. C. Petersen 

4:30 (3) Surface Antigens as Targets for 
Protective Antibodies. D. Barnes 

5:00 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 

Session A2: Ruminants I, Continental 
Ballroom 4-5. Moderators: 
J.C. Williams and T.A. 
Yazwinski 

5: 15 (4) Efficacy of Ivermectin Against 
Some Bovine Nematode Parasites. M. 
Johal* and M.K. Panesar. 

5:30 (5) Effectiveness of the Ivermectin 
Sustained-Release Bolus in the Control 
of Cattle Nematodiasis. T.A. 
Yazwinski*, C.A. Tucker, H.E. 
Featherston, and R.E. Plue. 
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5:45 (6) Effect of the Ivermectin Sustained­
Release Bolus on the Performance of 
Weaned Calves During the Winter­
Spring Grazing Period. J.A. 
Stuedemann*, H. Ciordia, R. Alva, 
and J. Huang. 

6:00 (7) Efficacy of Moxidectin Pour-On 
Against Natural Nematode Infections 
in Cattle. S. Ranjan*, C. Trudeau, 
R.K. Prichard, and R. von Kutzleben. 

6: 15 (8) Efficacy of Moxidectin Pour-on 
Against Experimental Infections of 
Dictyocaulus viviparus and 
Bunostomum phlebotomum in Cattle. 
J.C. Williams*, S.D. Broussard, and 
G.T. Wang. 

6:30 (9) Oral and Subcutaneous Efficacy of 
AC322706, a 2,4,5-Tribromo-3-
Carbo nitrile Pyrrole, Against Induced 
Fasciola hepatica Infections in Cattle. 
M.E. Doscher*, S. Zukowski, K. 
Heaney, and J. Malone. 

Session B2: Protozoa I, Continental 
Ballroom 7 -9. Moderators: 
A.M. Zajac and L.R. 
McDougald 

5: 15 (10) Evaluation of Five Diagnostic 
Methods for Detection of 
Cryptosporidium Oocysts in Bovine 
Feces. J.A. Bjordahl*, J.U. Thomson, 
D.H. Zeman, K.R. Hess, and M.B. 
Hildreth. 

5:30 (11) Prevalence of Cryptosporidium 
Infection in a Dairy Herd and 
Attempted Control of Transmission. 
A.M. Zajac*, G.A. Moore, and R.J. 
Holland. 



5:45 (12) The Effects of Roxarsone on 
Broilers Given a Live Vaccine Against 
Coccidiosis. G.F. Mathis. 

6:00 (13) Residual Activity of Anticoccidial 
Drugs in Chickens After Withdrawal of 
Medication. L.R. McDougald"", G.F. 
Mathis, and B.P. Seibert. 

6: 15 (14) Development and 
Characterization of a Mutant of 
Neospora caninum Resistant to 
Pyrimethamine. D.S. Lindsay"", N.S. 
Rippey, and B.L. Blagburn. 

6:30 (15) Abortions, Fetal Deaths, and 
Stillbirths in Pregnant Pygmy Goats 
Experimentally Inoculated With 
Neospora caninum. D.S. Lindsay"", 
N.S. Rippey, T.A. Powe, E.A. Sartin, 
and B.L. Blagburn. 

Saturday Evening, July 9, 1994 
San Francisco Hilton 

7:00 AAVP Social, Yosemite A 

8:30 Graduate Student Mixer, Room TBA 

Sunday Morning, July 10, 1994 
San Francisco Hilton 

Session A3 Ruminants II and Swine, 
Continental Ballroom 4-5. 
Moderators: R.S. Rew and 
J. A. Hawkins 

8:00 (16) Structure-Activity Relationships 
of Nematode FRMFamide-Like 
Neuropeptides in Ascaris suum. A.R. 
Friedman, J.W. Bowman, T.G. 
Geary"", A.K. Ichhpurani, M.L. Ware, 
M.F. Kellman, E. Bullock, and D.P. 
Thompson. 

8: 15 (17) Physiological Characterization of 
Nematode FRMFamide-Like 
Neuropeptides in Ascaris suum. J.W. 
Bowman, D.P. Thompson"", A.R. 
Friedman, C.A. Winterrowd, A.K. 
Ichhpurani, and T.G. Geary. 
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8:30 (18) The Efficacy of Fenbendazole 
(Safe Guard®) as a Cattle Anthelmintic 
When the Total Dosage Is 
Administered in Feed Over a 6 Day 
Period. L. Polley, B. Wagner"", R. 
Clarke, and M. Smith. 

8:45 (19) Spring Strategic Fenbendazole 
Treatment to Prevent Accumulation of 
Ostertagia Ostertagi Inhibited Larvae in 
Cattle. J.C. Williams·, A.F. Loyacano, 
S.D. Broussard, and D.F. Coombs. 

9:00 (20) Survey for Anthelmintic 
Resistance in Nematodes of Sheep 
and Goats in Greece. E. 
Papadopoulos, C.A. Himonas, and 
G.C. Coles"". 

9: 15 (21) Problems in the Detection of 
Anthelmintic Resistant Nematodes of 
Ruminants. G.C. Coles·, K.R. Hunt, 
and M.H. Roos. 

9:30 (22) The Present Status of 
Anthelmintic Resistant Nematodes in 
the United Kingdom. G.C. Coles·, C. 
Hong, and K.R. Hunt. 

9:45 (23) Larvicidal Activity of Toxic 
Extracts from Bacillus thuringiensis 
(Strain YBT-1953) to Infective Larvae 
of Strongyloides papillosus. B. Yao·, 
Q. Wang, J. Zhao, L. Ma, M. Sun, Z. 
Ziniu. 

10:00 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 

Session A4 Ruminants III, Continental 
Ballroom 4-5. Moderators: 
R.M. Corwin and S.E. 
Marley 

10:30 (24) High Variation in Gastrointestinal 
Nematode Infections in Three 
Experiments With Michel's Dose and 
Move System. M. Eysker·, J.H. 
Boersema, and F.N.J. Kooyman. 

10:45 (25) Further Studies on the Control of 
Lungworm Infections With Michel's 
Dose and Move System. M. Eysker·, 
J.H. Boersema, and F.N.J. Kooyman. 



11 :00 (26) Dairy Replacement Heifers in 
Florida Harbor Depauperate 
Populations of Gastrointestinal 
Nematodes. C.H. Courtney* and a.-Y. 
Zeng. 

11: 15 (27) Observations on the Activity of 
Trichostrongyle Larvae on Herbage 
and in Soil. B.E. Stromberg*, G.A. 
Averbeck, S.M. Prouty, R.D. Moon, 
and C.C. Sheaffer. 

11 :30 (28) Nematode Parasitism in Mature 
Cattle: A Louisiana (Southeastern??) 
Perspective. J.E. Miller*, L.C. Stagg, 
E.R. Willis, and D.H. Bliss. 

11 :45 Lunch 

Session B3: Protozoa II, Imperial A. 
Moderators: S.C. Barr and 
J.P. Dubey 

8:00 (29) Experimental Fetal and 
Transplacental Neospora Infection in 
the Nonhuman Primate. B. C. Barr*, 
P.A. Conrad, K.W. Sverlow, A.F. 
Tarantal, and A.G. Hendrickx. 

8: 15 (30) Killing of Different Strains of 
Toxoplasma {londii Tissue Cysts By 
Irradiation Under Defined Conditions. 
J.P. Dubey* and D.W. Thayer. 

8:30 (31) Further Characterization of the 
TS-4 Temperature-Sensitive Mutant of 
Toxoplasma {londii. R.D. Pinckney, 
D.S. Lindsay*, and B.L. Blagburn 

8:45 (32) Stability and Safety of an 
Attenuated Feline Toxoplasma {londii 
Vaccine Following Passage in Cats 
and Mice. I. Popiel* and L. 
Choromanski. 

9:00 (33) Safety of Attenuated Feline 
Toxoplasma Vaccine. L. 
Choromanski*, A. Freyre, K. Brown, I. 
Popiel, and G. Shibley. 

9: 15 (34) Use of an Indicator ELISA for 
Evaluation of Possible Immuno­
suppression by Eimeria bovis and 
Modulation by Decoquinate. M.L. 
Michalski * and R. M. Corwin. 
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9:30 (35) Induction of Heat Shock Proteins 
in Eimeria ten ella by Exposure to 
Ionizing Radiation. J.M. Gilbert"', L. 
Fuller, and L.R. McDougald. 

9:45 (36) Experimental Avian 
Toxoplasmosis and Its Correlation 
With Other Coccidia (E. ten ella, C. 
bailey!). A.J. Costa"', A.C. Paulillo, 
C.N. Kaneto, T.O. Murakami, and 
M.V. Meirelles. 

10:00 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 

Session B4: Equine, Imperial A. 
Moderators: T.R. Klei and 
J.A. DiPietro 

10:30 (37) Fecal Examination Survey of 
Horses in Training at Chicago 
Racetracks. J.A. DiPietro'" and J. 
Reynolds. 

10:45 (38) Larvicidal Effect of Pyrantel Salts 
on Third-Stage Cyathostome Larvae. 
J.A. DiPietro"', M.L. Felt, and K.S. 
Todd. 

11 :00 (39) Controlled Efficacy Study of the 
Bioequivalency of Strongid C® and 
Generic Pyrantel Tartrate in Horses. 
R.A. Valdez"', J.A. DiPietro, A.J. Paul, 
T.F. Lock, and K.S. Todd, Jr. 

11: 15 (40) Epidemiology of Equine 
Gastrointestinal Parasites in Southern 
Louisiana. T.R. Klei*, D.D. French, 
C.M. Monahan, and M.R. Chapman. 

11 :30 (41) Measurements of Direct and 
Indirect Effects of Continuous Pyrantel 
Tartrate Versus Interval Use of 
Ivermectin. G. E. Hackett, J.J. 
Cowan"', E.A. Cogger, M. Gabbard, 
H. Greene, R.E. Bray, and N.K. Dunn. 

11 :45 Lunch 



Sunday Afternoon, July 10, 1994 
San Francisco Hilton, Continental 4-5 

1 : 15 Presidential Address: 
G.A. Conder 
Moderator: C.H. Courtney 

1 :30 Awards 
Awards Chairman: J.P. Dubey 

Session AS: Ruminants IV, Continental 
4-S. Moderators: F.l. 
Andersen and R.K. Ridley 

2: 15 (42) The Influence of Parasite 
Distribution on Foraging Behavior in 
Sheep. J. Cooper*, LJ. Gordon, and 
A.W. Pike. 

2:30 (43) Field Evaluation of Fecal Egg 
Counts As An Index of Worm Load in 
Sheep and Goats in a Marginal Area 
of Kenya. P.M. Gatongi* and M.E. 
Scott 

2:45 (44) The Influence of Breed on the 
Susceptibility to Strongylate 
Nematodes in Suckling Lambs. M. 
Bahirathan* and J.E. Miller. 

3:00 (45) A Prevalence Survey of Liver 
Flukes (Distoma) in Beef Cows at 
Slaughter in the Western United 
States. D.W. Briskey"', M.G. Scroggs, 
and F.S. Hurtig. 

3: 15 (46) Temperature Data From Satellite 
Imagery and the Distribution of 
Schistosomiasis in Egypt. J. B. 
Malone*, O.K. Huh, D.P. Fehler, P.A. 
Wilson, D.E. Wilensky, R.A. Holmes, 
and A.1. Elmagdoub. 

3:30 (47) Design and Use of Educational 
Materials in Cystic Echinococcosis 
Control Programs. F.L. Andersen" and 
M. Ujiie. 

3:45 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 
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Session A6: Ectoparasites, Continental 
4-S. Moderators: P.J. 
Scholl and M.W. Dryden 

4: 15 (48) Fipronil: A New Compound for 
Animal Health. J.S. Hunter "''', D.M. 
Keister, and P. Jeannin. 

4:30 (49) Efficacy of a Topica' Formulation 
of Fipronil Against Ctenocephalides 
felis felis in Experimentally Infested 
Dogs. B.L. Blagburn*, C.M. Hendrix, 
J.L. Vaughan, D.S. Lindsay, and J.S. 
Hunter III. 

4:45 (50) Rate of Kill of Residual 
Insecticides Directed Against Adult 
Cat Fleas Ctenocephalides felis on 
Carpet. M.W. Dryden* and B.L. Reid. 

5:00 (51) Evaluation of AdulticidallOvicidal 
Activity of an (~)-Methoprene/ 
Synergized Pyrethrin Microemulsion 
Dip Against Ctenocephalides felis 
(Bouche') on Cats and Dogs and 
Adulticidal Action Against 
Rhipicephalus sanguineous on Dogs. 
W. Donahue* and R. Young. 

5: 15 (52) Comparison of the Efficacy of 
Ivermectin and Abamectin to That of 
Moxidectin and Deltamethrin in 
Boophilus microplus Infested Cattle. 
L.A.F. Carvalho", A.A. Bridi, J.B. 
Cruz, L.G. Cramer, and W.K. 
Langholff. 

5:30 (53) Dose Titration of Moxidectin 
Pour-On Against An Artificial 
Infestation of Chorioptes bovis in Beef 
Cattle. L. Smith* and G.T. Wang. 

5:45 (54) Myiasis in Livestock in the Nile 
Valley and Delta of Egypt. M.S. 
Soliman. 



6:00 (55) The Effect of Beef Cattle Breeds Session B6: Immunology II, Imperial A. 
on the Infestation Level With Natural Moderators: P.C. Augustine 
Populations of Haematobia irritans in and P.C. Conrad 
Northern Argentina (Preliminary 
Results). A.A. Guglielmone, E. Curto, 4:15 (62) Identifying Metabolic Antigens 
O.S. Anziani*, and A.J. Mangold. Shared by Protective Forms of 

Gamma-Irradiated and Non-Irradiated 
Session B5: Immunology I, Imperial A. Eimeria acervulina and Eimeria ten ella. 

Moderators: P.H. Klesius M.C. Jenkins* and H.S. Lillehoj. 
and B. Hammerberg 

4:30 (63) Characterization of Excretory-
2:15 (56) Development of a Dot Enzyme- Secretory (ES) Products From 

Linked Immunosorbent Assay for the Haemonchus contortus Larvae 
Detection of Antibodies to Fasciola Cultured In Vitro to the Fourth Stage. 
hepatica in Llamas. L.R. Ballweber. H.R. Gamble* and L.S. Mansfield. 

2:30 (57) Analysis of Protective Immune 4:45 (64) Characterization of Protease 
Responses in Sheep Vaccinated With Activity Secreted by Adult-Stage 
Defined Fasciola hepatica Antigens. Haemonchus contortus. M.L. Rhoads* 
B.L. Doughty, M.T. Suderman*, T.M. and R.H. Fetterer. 
Craig, A.R. Ficht, and T. Jiffar. 

5:00 (65) Whipworm Induced Suppression 
2:45 (58) Immune Responses in Angus of Immunity to Campylobacter Spp.: 

Cattle With Different Levels of An Animal Model to Explain Large 
Resistance to Ostertagia ostertagi. Intestinal Diarrhea and Poor Weight 
L.C. Gasbarre. Gains in Baby Pigs. L.S. Mansfield* 

and J.F. Urban. 
3:00 (59) Investigations on Serum Gastrin, 

Pepsinogen, Abomasal pH and 5:15 (66) Hookworm Esophagus - A Source 
Histopathological Alterations in the of Secretory Antigens. J.F. Pedro and 
Abomasal Mucosa in Naive and W.J. Kozek*. 
Immunized Sheep Infected With 
Ostertagia leptospicularis. H. 5:30 (67) The Development of Naturally 
Hertzberg*, F. Guscetti, L. Kohler, A. Acquired Immunological Resistance to 
Pospischil, and J. Eckert. the Common Cattle Grub Hypoderma 

lineatum by the Bovine Host. J.H. 
3:15 (60) Sheep Immune Responses to E/S Pruett. 

Products of Haemonchus contortus. 
H.D.F.H. Schallig. 5:45 (68) Variability in Elicited Immune 

Response With Recombinant Antigens 
3:30 (61) Cellular Immune Response to to Coccidial Challenge in Broiler Birds 

Helminths in Lambs is Affected by Due to Adjuvant Selection and Bird 
Age and Dietary Protein Intake. R.G. Sex. H.D. Danforth*, P.C. Augustine, 
McFarlane*, T. Kambara, T.J. Abell, and R.L. Clare. 
and A.R. Sykes. 

6:00 (69) Studies of Cross-Species 
3:45 Refreshments (Sponsored by Protection Elicited in Foreign Host 

Mallinckrodt Veterinary, Inc.) Birds by Sporozoites of Avian Eimeria 
Species. P.C. Augustine* and H.D. 
Danforth. 
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Sunday Evening, July 10, 1994 
San Francisco Hilton, Imperial B 

6:30 Social (Sponsored by Pfizer, Inc.) 

Monday Morning, July 11, 1994 
San Francisco Hilton 

Session A7: Small Animal I, Continental 
Ballroom 4-5. Moderators: 
D.O. Bowman and W.l. 
Shoop 

8:30 (70) Efficacy of a Chewable 
Formulation of Ivermectin Against 
Immature (L4 ) Ancylostoma Spp. in 
Cats. A. Paul*, J. McCall, P. 
Supakorndej, T. McTier, A. Alva, D. 
Wallace, S. Longhofer, and C. Daurio. 

8:45 (71) Efficacy of Ivermectin and 
Pyrantel Combined in a Chewable 
Formulation Against Adult 
Hookworms, Ancylostoma braziliense, 
in Dogs. W.L. Shoop*, B.F. Michael, 
M.D. Soli, and J.N. Clark. 

9:00 (72) Investigation of a Polyorthoester 
Ivermectin Implant for Prevention of 
Heartworm Disease in Dogs. A.L. 
Seward*, R.E. Plue, J.W. McCall, C. 
Shih, and J. Fix. 

9: 15 (73) Efficacy of a Chewable 
Formulation of Milbemycin Oxime 
Against Adult Ancylostoma caninum 
and Pre-Adult Dirofilaria immitis in 
Naturally and Experimentally Infected 
Dogs. B.L. Blagburn*, C.M. Hendrix, 
J.L. Vaughan, D.S. Lindsay, and G.L. 
Tebbit. 

9:30 (74) Milbemycin Oxime Effect Against 
Repeated Infections of Ancylostoma 
caninum. R.M. Corwin* and M.L. 
Michalski. 
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9:45 (75) Effects of 3 Heartworm 
Preventive Regimens on Parasitologic 
Variables in Dogs Experimentally 
Infected With Ancylostoma caninum 
and Toxocara canis. C.R. 
Reinemeyer*, C.T. Faulkner, A.M. 
Assadi-Rad, J.H. Burr, and S. Patton. 

10:00 (76) Clinical Pathological Changes in 
Dogs With Severe Heartworm Disease 
Following Treatment With Immiticide®. 
P.A. Tanner*, D.M. Keister, and B.B. 
Dunavent. 

10: 15 (77) Intestinal Myoelectric Activity in 
Rats Treated With the Anthelmintic 
Praziquantel. M.B. Dwinell* and J.A. 
Oaks. 

10:30 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 

Session AS: Small Animal II, Continental 
Ballroom 4-5. Moderators: 
C.R. Reinemeyer and A.J. 
Paul 

11 :00 (78) Efficacy of Fenbendazole Against 
Giardiasis in Dogs. S.C. Barr*, D.O. 
Bowman, and R.L. Heller. 

11: 15 (79) Clinical Experience of Treating 
Cryptosporidiosis in Cats and Dogs 
With Paromomycin. S.C. Barr*, G.F. 
Jamrosz, W.E. Hornbuckle, and D.O. 
Bowman. 

11 :30 (80) Intestinal Parasites Are Common 
in Pound Dogs in Fulton County, 
Georgia. P.M. Schantz*, A.A. 
Moorhead, J.W. Dickerson, and J. 
Roberts. 

11 :45 (81) National Prevalence of Canine 
Parasites Based on Centrifugal 
Sucrose Flotation Examination of 
Fecal Specimens. B.L. Blagburn*, D.S. 
Lindsay, J.L. Vaughan, R.C Lynn, 
and W.G. Kelch. 

12:00 Lunch 



Session B7: Molecular & Cellular 
Biology, Imperial A. 
Moderators: M.C. Jenkins 
and D.E. Granstrom 

8:30 (82) The Phylogenetic Relationship of 
Sarcocystis neurona to Other Coccidia 
Determined by Molecular 
Comparisons. C.K. Fenger"', D.E. 
Granstrom, J.l. Langemeier, A.A. 
Gajadhar, G. Cothran, R.A. Tramontin, 
J.P. Dubey, and S. Stamper. 

8:45 (83) Differentiation of Sarcocystis 
neurona from Eight Related Coccidia 
by Random Amplified Polymorphic 
DNA Assay. D.E. Granstrom"', J.M. 
MacPherson, A.A. Gajadhar, J.P. 
Dubey, R.A. Tramontin, and S. 
Stamper. 

9:00 (84) Development of Parasite-Specific 
rDNA Probe for Sarcocystis neurona 
Associated With Equine Protozoal 
Myeloencephalitis. A.E. Marsh"', B.C. 
Barr, J.E. Madigan, and P.A. Conrad. 

9: 15 (85) Detection of Bovine 
Trichomoniasis With a Specific DNA 
Probe and PCR Amplification System. 
M.S.Y. Ho"', A.H. BonDurant, P.J. 
Conrad, A.B. LeFebvre, E. Perez, and 
P.A. Conrad. 

9:30 (86) Determination of Snail 
Intermediate Host Infection Rates 
With Fasciola hepatica Using a DNA 
Probe Assay. A.M Kaplan'" and C.H. 
Courtney. 

9:45 (87) Cloning and Characterization of a 
Gene Encoding an Immunodiagnostic 
Antigen for Bovine Cysticercosis. D.S. 
Zarlenga"', M.L. Rhoads, and F. AI­
Yaman. 

10:00 (88) Expression of Cloned Tubulin 
Genes from Haemonchus contortus in 
Escherichia coli: Alteration of 
Benzimidazole Binding by Site-Specific 
Mutagenesis. G.W. Lubega"', B. Nare, 
E. Georges, T.G. Geary, R.D. Klein, 
and R.K. Prichard. 
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10: 15 (89) The Role of the Cuticle in 
Imparting Resistance to Proteolytic 
Digestion in Haemonchus contortus 
and Ostertagia ostertagi Infective 
Larvae. R.H. Fetterer* and M.l. 
Rhoads. 

10:30 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 

Session 88: Heartworm Immuno­
diagnosis, Imperial A. 
Moderators: P. Supakorndej 
and J.W. McCall 

11 :00 (90) Usefulness of Antigen Tests 
(Dirochek®) in Monitoring Heartworm 
(Dirofi'laria immitis) Infection in Dogs 
on Clinical Prophylaxis Programs With 
Ivermectin and Milbemycin Oxime. 
J.W. McCall*, T.l. McTier, N. 
Supakorndej, and A. Ricketts. 

11 : 15 (91) Comparisons of Currently Used 
Canine Heartworm Antigen Detection 
Kits With VetRed®. T. Tseggai, Q.-Y 
Zeng, D. Cochran"', C. Courtney, and 
M. Mackowiak. 

11 :30 (92) Comparative Evaluation of the 
Sensitivity and Specificity of Adult 
Heartworm Antigen Test Kits Using 
Whole Blood and/or Serum. T.L. 
McTier"', J.W. McCall, and N. 
Supakorndej. 

11 :45 (93) Identification of Potential 
Heartworm Vaccine Antigens from 
Dirofilaria immitis by Cross Protection 
in Brugia pahangi Infected Mice. B. 
Hammerberg *, K. Nakagaki, and S. 
Orton. 

12:00 Lunch 

Monday Afternoon, July 11, 1994 
San Francisco Hilton, Continental 
Ballroom 4-5 

1 :30 Business Meeting 



Session A9: Small Animal III, 
Continental Ballroom 4-5. 
Moderators: T.B. Stewart 
and E.l. Roberson 

2:30 (94) Prevalence of Dirofilaria immitis 
in Cats in Japan. R.A. Roncalli*, Y. 
Yamane, and T. Nagata. 

2:45 (95) Dirofilaria immitis in Cats: 
Parasitologic and Immunodiagnostic 
Data on Infections Induced by 
Simulated Natural Exposure to 
Experimentally Infected Mosquitoes. 
A.E. Mansour*, J.W. McCall, T.L. 
McTier, N. Supakorndej, and R. 
Ricketts. 

3:00 (96) Efficacy of Ivermectin in 
Preventing Development of Dirofilaria 
immitis in Cats Following Simulated 
Natural Exposure to Infected 
Mosquitoes. J.W. McCall*, T.L. 
McTier, A.D. Jernigan, R. Alva, and 
N. Supakorndej. 

3: 15 (97) Molineus Sp., Ollulanus tricuspis 
and Other Parasites of Cats in 
Louisiana. T.B. Stewart*, P.H. Smith, 
and D.R. Thompson. 

3:30 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 

Session A10: Small Animal IV, 
Continental Ballroom 4-5. 
Moderators: A.R. Donoghue 
and K.R. Kazacos 

4:00 (98) Efficacy of Praziquantel 
(Droncit®) Against Immature and 
Patent Echinococcus multilocularis in 
Dogs. K.R. Kazacos*, S.T. Storandt, 
D.L. Bolka, and H.D. McCurdy. 

4: 15 (99) A Comparison of the Suitability 
of Cats and Dogs as Hosts of the 
Indiana Isolate of Echinococcus 
multilocularis. S.T. Storandt* and K.R. 
Kazacos. 
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4:30 (100) Use of the Strongyloides 
stercoralis Infected Gerbil to Test 
Anthelmintics. T.J. Nolan* and G.A. 
Schad. 

4:45 (101 )Strongyloides stercoralis: Stage­
to-Stage Variation in Anterior 
Neurosensory Ultrastructure. B.R. 
Cherry, A.E. Fine, K. Lohr, V.M. 
Bhopale, F.T. Ashton, and G.A. 
Schad* . 

5:00 (102) Infectivity of Hymenolepis 
diminuta for the Jird, Meriones 
unguiculatus. S.S. Johnson* and G.A. 
Conder. 

Session B9: Wildlife I, Imperial A. 
Moderators: A.A. Gajadhar 
and T.M. Craig 

2:30 (103) Neural Larva Migrans Due to 
8ay/isascaris procyonis in Red 
Kangaroos. D.W. Agnew, K.R. 
Kazacos*, G.L. Watson, B. Yamini, R. 
Barbiers, and R.D. Garrison. 

2:45 (104) Effects of Freezing on the 
Development and Infectivity of 
8aylisascaris procyonis Eggs. R.D. 
Garrison* and K.R. Kazacos. 

3:00 (105) Seasonal Distribution of 
Parasitic Flies of Dairy Cattle in 
Central Argentina. I. Stomoxys 
calcitrans. O.S. Anziani*, A.A. 
Guglielmone, and M.M. Volpogni. 

3: 15 (106) Seasonal Distribution of 
Parasitic Flies of Dairy Cattle in 
Central Argentina. II. Haematobia 
irritans. A.A. Guglielmone, O.S. 
Anziani*, M.M. Volpogni, and A.J. 
Mangold. 

3:30 Refreshments (Sponsored by 
Mallinckrodt Veterinary, Inc.) 



Session B10: Wildlife II, Imperial A. 
Moderators: 0.5. Lindsay 
and M.B. Hildreth 

4:00 (107) Transmission Studies of 
Elaphostrongylus cervi in Native North 
American Cervids. A.A. Gajadhar* 
and S.V. Tessaro. 

4: 15 (108) Parasites of Bison Grazing the 
Konza Prairie. R.K. Ridley*, P. 
Withers, A. Melli, and C. Harms. 

4:30 (109) Didelphostrongylosis 
(Lungworm Infection) in Opossums at 
an Opossum Rehabilitation Center. 
D.G. Baker*, L.F. Cook, and N. 
Lamberski. 

4:45 (110) Libyostrongylus douglassi in 
Ostriches in North America or "The 
Big Birds are Wired Now". T.M. 
Craig*, H.M. Omar, P.L. Diamond, 
and W.L. Wigle. 

5:00 (111) Efficacy of Ivermectin Pour-On 
Against Ostertagia ostertagi Infection 
in the American Bison. S.E. Marley* 
and S.E. Knapp. 

5: 15 (112) Control of Haematobia irritans, 
An Ectoparasite Recently Introduced 
into Argentina. 0.5. Anziani*, A.A. 
Guglielmone, M.M. Volpogni, and A.J. 
Mangold. 

Tuesday Morning, July 12, 1994 
220-222 Moscone Convention Center 

Session A 11: AAVPI AVMA Joint 
Symposium: Emerging 
Protozoal Diseases: 
Cryptosporidiosis and 
Neosporosis. Moderator: 
G.A. Conder 

9:30 Introduction. G.A. Conder. 

9:35 (113) Cryptosporidiosis in Livestock, 
Companion Animals, Exotic Animals 
and Wildlife. R. Fayer. 
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10:15 (114) Neosporosis. P.A. Conrad. 

1 0: 5 5 ( 11 5) Differential Diagnosis of 
Coccidians of Veterinary Importance. 
0.5. Lindsay. 

11 :35 Closing Comments. G.A. Conder. 



1 

CRYPTOSPORIDIUM FOLATE AND THYMIDYLATE METABOLISM AS A CHEMOTHERAPEUTIC 
TARGET. R. G. NELSON*, L. GOOZE, K. KIM, C. PETERSEN AND J. GUT. UNIV. OF 
CALIFORNIA, SAN FRANCISCO, 94110-0811. 

Cryptosporidium parvum is an Apicomplexan parasite that infects intestinal epithelial cells and 
causes a severe, life-threatening diarrheal zoonosis in animal and human neonates and in AIDS and' 
other immunocompromised patients. There is no specific chemotherapy for cryptosporidiosis and 
effective therapeutic and prophylactic agents are urgently needed. Although combination antifolate 
therapy is effective in treating infections caused by related coccidia, it is neither curative nor 
suppressive for cryptosporidiosis. The reason is unknown; it may be that common, clinically-applied 
antifolates are simply poor inhibitors of the C. parvum enzymes targeted by these drugs, 
dihydropteroate synthase (DHPS) and dihydrofolate reductase (DHFR). These enzyme activities 
are essential for folate biosynthesis and reduced folate homeostasis respectively and inhibition of 
either enzyme results in the inhibition of thymidylate synthase (TS) and thymineless death. DHPS 
and DHFR remain prime targets for the development of anti-cryptosporidial chemotherapy because: 
(1) DHPS is absent from mammalian cells and inhibitors of the C. parvum enzyme have the potential 
to achieve a very high therapeutic index, (2) DHFR amino acid sequence is extremely divergent 
among organisms and it may be possible to identify potent inhibitors that are highly selective for the' 
unusual Cryptosporidium enzyme, and (3) very large and diverse collections of antifolate inhibitors 
already exist and are available for testing. We plan to biochemically and structurally characterize 
these target c. parvum enzymes as a guide to drug discovery and will update our progress on a project 
whose goals are to clone, sequence and express the C. parvum DHFR-TS and DHPS genes, to determine 
and/or model the enzymes' structures in order to apply computer-assisted drug design technology to 
suggest lead inhibitors, and finally to use the enzy.maticaUy active recombinant enzymes to both test 
and refine these leads and to empirically screen existing antifolate collections. 
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CHEMOTIIERAPEUTIC INHIBITION OF CRYPTOSPORIDIUM SPOROZOITE 
CYSTElNE PROTElNASES. C PETERSEN* AND P DOYLE. UNIVERSITY OF 
CALIFORNIA, SAN FRANCISCO, CA,94110-0811. 

Many protozoan cysteine proteinases like their mammalian counterparts are lysosomal. 
Others are secreted, act at neutral pH, and have been postulated to function in invasion. 
In Apicomplexan parasites, like Cryptosporidium and Plasmodium, the invasive stages 
(zoites) bind to the host cell membrane and orient so that the apical organelles are 
adjacent to the membrane. The contents of the organelles are secreted, a tight "moving"­
junction forms between the zoite and the host cell and a parasitophorous vacuole forms 
as the moving junction passes around the parasite. Proteases have been shown or 
suggested to be necessary for many steps of the invasion process. In addition, cysteine 
proteinases appear to be abundant in parasitic protozoa, to participate in pathogenic 
processes, and to be particularly suited to chemotherapeutic intervention using newly 
developed inhibitors. In order to identify Cryptosporidium cysteine proteinases which 
may be suitable targets for chemotherapeutic inhibition in AIDS patients, we have taken 
the following research approaches: 1) determination of the inhibitor sensitivities of 
neutral proteinases of Cryptosporidium sporozoites; 2) amplification of Cryptosporidium 
DNA using cysteine proteinase consensus primers; 3) identification of cysteine 
proteinase genes in Cryptosporidium expression libraries using the amplified PCR 
fragment; and 4) determination of the ability of specific cysteine proteinase inhibitors to 
block invasion of Cryptosporidium sporozoites in vitro. 
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SURFACE ANTIGENS AS TARGETS FOR PROTECTIVE ANTIBODIES IN 
CRYPTOSPORIDIOSIS. D.A. BARNES*, P. DOYLE, S. LEWIS AND C. 
PETERSEN. UNIVERSITY OF CALIFORNIA, SAN FRANCISCO, CA, 94110-
0811. 

Cryptosporidium parvum is a coccidian parasite that replicates in epithelial cells 
lining the digestive, respiratory and hepatobiliary tracts of vertebrates. While 
immunocompetent individuals generally experience a self-limited course lasting 
under 4 weeks, infection results in severe persistant diarrhea in immuno­
compromised patients. Recent outbreaks in the U.s. have been attributed to 
contaminated municipal drinking water where the source of contamination has 
been claimed to be due to farm runoff or runoff from abattoir. While no 
approved therapy exists, oral passive immunotherapy of cryptosporidiosis is 
promising as antibody has eradicated disease or reduced parasite burden in 
animals and AIDS patients. In order to identify immunogenic proteins which 
might be targets of protective antibodies Cryptosporidium genomic expression 
libraries were screened with anti-sporozoite polyc1onal antibody. Two initial 
clones were isolated. One clone, designated S34 was found to encode a portion of 
a glycoprotein of 900 kD. Further cloning revealed that this protein has several 
poly threonine tracts which may make it a substrate for O-linked glycosylation. 
Another clone, S19 was also identified. -Antibody made against the S19 fusion 
protein was found to inhibit invasion of the Cryptosporidium parasite in vitro. 
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EFFICACY OF IVERMECTIN AGAINST SOHE BOVINE NEMATODE PARASITES. 
*H.JOHAL .LUm M.K.PANESAR. 
Department of Zoology, Punjabi University,patiala-147002,INDIA. 

IVermectin was given to the naturally infected calves 
showing an e.p.g. of 3900-4000 for strongyle ova, 4000-4500 for 
Strongyloides and 15000-17000 for Neoascaris. The infected 
calves were divided into three groups, to group-I a dose of 
.15 mg/kg was given orally and fecal samples of the treated 
calves were examined for the reduction in e.p.g. which was 
68.2%, 69% and 42.3% for strongyle, Strongyloides and Neoasc'aris 
r~spectively. Regular e~amination of these calves revealed that 
the num~r of eggs began to increase by 21st day after the 
treatment due to new infections." A second dose of .2 mg/kg was 
given to the same group after 30 days and efficacy was found to 
be 100%, for both strongyle and Strongyloides and 58.8% against 
Neoascaris. To group-2 a dose of .3 mg/kg was given which 
resulted in 10~ reduction in e.p.g. of all the three infections. 
Group-3 was kept as a control. The effect of ivermectin was " 
also observed on embryonation of ova. Treated ova developed 
normally without any obvious effect. The drug was provided by' 
Herck and Dohme, N.J. 
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EFFECTIVENESS OF THE IVERMECTIN SUSTAINED-RELEASE BOLUS IN THE CONTROL OF 
CATTLE NEMATODIASIS. T.A. YAZWINSKI*1, C.A. TUCKERl, H.E. FEATHERSTON1 AND R.E. 
PLUE2. DEPT. OF ANIMAL SCIENCE, UNIV. OF ARKANSAS...\ FAYETTEVILLE, AR 72701 1 AND 
MERCK & CO., INC., P.O.BOX 6100, SPRINGDALE, AR 72766'. 

The current study was conducted to confirm the effectiveness of a sustained-release bolus designed 
to release 12 mg of ivermectin daily in the control of nematode infections throughout the delivery 
period of 135 days. To that end, 24 mixed breed stocker-type cattle approximately 6 months of age 
were acquired for the study. Eight calves (rendered parasite-free via two fenbendazole treatments at 
10 MPK) were used sequentially during the study as paired tracers, eight calves served as non­
medicated controls, and eight calves were each given an ivermectin bolus at the start of the actual 
study (February 22, 1993). Principals and sequentially introduced tracers grazed one contaminated 
pasture for 135 days, after which time they were placed on concrete for 3 wks prior to necropsy. At 
intervals during the grazing phase of the study, all principals were administered infective larvae of 8 
nematode genera; this to supplement the ongoing natural exposure. In contrasting treatment group 
nematode burdens as determined at necropsy, it is evident that the ivermectin sustained-release 
bolus proved highly effective (>98%) in the removal (and/or prophylaxis) of all forms of nematodiasis 
which were of adequate abundance in the control calves, i.e., infections by 0 ostertagi (adult, LL4 
and EL4), T axei, H placei, Cooperia spp (adult and L4), B phlebotoJ71um, 0 radiatum (adult and L4) 
T colubriformis and Trichostrongylus spp (L4)' Additionally, bolused calves exhibited neither ante­
nor postmortem adverse reactions attributable to bolus presence, failed to pass nematode eggs at 
any point posttreatment (save S papi/losus) and outgained controls by an average of 50.2 kg over 
the 135-day grazing period. 
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EFFECT OF THE IVERMECTIN SUSTAINED RELEASE BOLUS ON THE 
PERFORMANCE OF WEANED CALVES DURING THE WINTER-SPRING GRAZING 
PERIOD. J. A. STUEDEMANN1, H. CIORDIA2, R. ALVA"3, AND J. HUANG1

. USDA, 
ARS, WATKINSVILLE, GA 3067i, THE UNIVERSITY OF GEORGIA EXPERIMENT 
STATION, EXPERIMENT, GA 302122 AND MERCK & CO., RAHWAY, NJ 07065

3
. 

One ,hundred and twenty-five Angus or Angus cross cattle (105 steers and 20 heifers), 
10-12 months of age weighing 138-225 kg (average wt. = 175 kg) on the day of treatment 
(Day 0 or January 22) were included. Twenty-five replicates of five animals were formed 
based on sex and Day -2 body weight. Within each group of five animals, one animal 
was randomly assigned to the untreated control group and the other four were each given 
an ivermectin SR bolus designed to deliver 12 mg ivermectin daily for approximately 
120 days. Cattle rotationally grazed for 136 days a single group 12-2.43 ha dormant 
bermudagrass pastures overseeded with cereal rye. For the first 70 days, in addition to 
the grazed forage, cattle were limit-fed a concentrate diet at 1.4 kg/head/day. Mean 
plasma ivermectin concentrations from 19 treated animals on Days 0, 35, 105, 119 and 
136 were 0,5.51,4.25,4.62,5.46 and 1.85 ng/ml, respectively. Geometric mean fecal 
egg counts (epg) of control and treated calves on Days -2, 35, 70, 105, 119 and 
136 were 248 vs 253, 148 vs 0, 311 vs 0, 116 vs 0, 81 vs 0 and 90 vs 0 respectively. 
Bolus treated calves had reduced (p<O.01) epg on all days except pre-treatment. Calves 
treated with the SR bolus completed the study averaging 295 kg or 31 kg more (p<0.01) 
than the untreated control cattle. 
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EFFICACY OF MOXIDECTIN POUR-ON AGAINST NATURAL NEMATODE 
INFECTIONS IN CATTLE. S.RANJAN1*, C.TRUDEAU1, R.K. PRICHARD l AND R. 
von KUTZLEBEN2• 1 INSTITUTE OF PARASITOLOGY, McGILL UNIVERSITY, 
CANADA. 2 CYANAMID/LANGFORD, GUELPH, CANADA. 

In this control study, 24 calves were divided into three groups of 8 calves each. 
Moxidectin pour-on was administered to two groups (II, O.Smg moxidectin/kg BW; III, 
0.2Smg moxidectin/kg BW) and one group (1) received the pour-on blank vehicle 
(placebo). All calves were necropsied two weeks after treatment for identification .and 
enumeration of nematode parasites. Group I (control) calves harboured Ostenagia 
ostenagi, Trichostrongylus axei, Cooperia oncophora, Cooperia punctata, Nematodirus 
helvetianus, Bunostomum phlebotomum, Capillaria spp. and Trichuris discolor. The mean 
(arithmetic) total worm burden for this group was 16719. All nematode species were 
reduced by at least 99 % in both treated groups except for Trichuris discolor which was 
reduced by 98% in group III. Immature stages of Ostenagia, Nematodirus and Cooperia 
were also reduced by at least 99 % in the two treated groups. Two weeks after treatment 
the mean faecal egg counts of both treated groups were significantly reduced compared to 
controls. There was no significant difference in worm burdens or egg counts between the 
two treated groups. No adverse side effects were noticed in any calves after treatment. 

EFFICACY OF -MOXIDECTIN POUR-ON AGAINST EXPERIMENTAL INFECTIONS OF 
PICTYOCAULUS VIVIPARUS AND BUNOSTOMUM PHLEBOTOMUM IN CATTLE. IC. 
WILLIAMS*!, S.D. BROUSSARD!, AND G.T. WANQ2. DEPARTMENT OF VETERINARY 
SCIENCE, LOUISIANA STATE UNIVERSITY (BATON ROUGE 70803)1 AND AMERICAN 
CYANAMID COMPANY, PRINCETON, NJ2 

Twenty crossbred beef heifer calves (170kg Avg. wt.) were randomly allocated to two groups of lO 
based on magnitude of target species infections. The calves were pastured for approximately 3 mo. 
prior to day 0 and were exposed to natural infection of the target species and to GI nematodes 
common in the region. Experimental infections ofB... phlebotomum were given at 71 and 29 days 
prior to day 0 (treatment); lungworm infection was given also at 29 days prior to day O. Ten Group 
A calves were treated with moxidectin 0.5% pour-on at a dosage of 0.5 mg moxidectinll kg b.w. (0.1 
rn1Ikg b.w.) topically, by pouring along the back midline. Ten Group B calves were similarly treated 
with pour-on vehicle at a rate of 0.1 mllkg b.w. Calves were necropsied at 14 and 15 days after 
treatment. Fecal egg/larval counts of all Group A calves were reduced to zero at 13 days after 
treatment while Group B counts were little changed from day-l COtJ.l1ts (strongyle eggs-468.2, .8. 
phlebotomum - 10.1, D. viviparus - 1.3). Efficacy values (%) ofmoxidectin pour-on against the 
target and other species were: B.. phlebotomum adult - 100; D. viviparus adult-IOO, immature adult-
100; Cooperia spatulata and c... pectinata about males-1 00, C. punctata adult male - 99.8, Cooperia 
spp. about females-99.6, Cooperia spp. L4 -94.9. 
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ORAL AND SUBCUTANEOUS EFFICACY OF AC322706, A 2,4,5-TRIBROMO-3-CARBONITRILE 
PYRROLE, AGAINST INDUCED FASCIOLA HEPATICA INFECTIONS IN CATTLE. 
M. E. DOSCHER*, S. ZUKOWSKI, K. HEANEY AND J. MALONE. AMERICAN CYANAMID 
COMPANY, PRINCETON, NJ AND LOUISIANA STATE UNIVERSITY, BATON ROUGE, LA. 

Previous studies have shown that 2,4,5-tribromo-3-carbonitrile pyrroles 
have excellent activity against adult F. hepatica when administered orally 
to sheep and rats at doses of 2 - 10 mg/kg and variable activity against 
two week-old immature infections. Activity was also observed in rats at 
doses of 5-10 mg/kg administered subcutaneously. 

Fifty fluke-free cattle infected with 500 F. hepatica metacercariae were 
allocated to ten treatment groups of five animals. At two weeks post­
infection (PI), three groups were treated with AC322706 either orally or 
subcutaneously at doses of 10, 5 or 10 mg/kg respectively. Three additional 
groups were treated with AC322706 at oral doses of 1.1 or 3.3 mg/kg or 
subcutaneously at 3.3 mg/kg at 12 weeks PI. Clorsulon at 7 mg/kg orally was 
used as a positive control for both time periods. All groups were 
necropsied at 14 weeks PI. 

Efficacy at 12 weeks PI was 96 and 41% at oral doses of 3.3 and 1.1 mg/kg 
respectively and 99% at the subcutaneous dose of 3.3 mg/kg. Little 
efficacy was noted with AC322706 administered 2 weeks PI at any dose. 
Clorsulon was 55% active at 2 weeks PI and 90% at 12 weeks PI. Eight 
vehicle-treated control cattle had a mean of 23 ± 11 flukes (2 - 39). 

10 
EVALUATION OF FIVE DIAGNOSTIC METHODS FOR DETECTION OF 
CRYPTOSPORIDIUM OOCYSTS IN BOVINE FECES. J.A. BJORDAHL*, 
J.U. THOMSON, D.H. ZEMAN, K.R. HESS AND M.B. HILDRETH. 
SOUTH DAKOTA STATE UNIVERSITY. BROOKINGS, SD 57007. 

Several diagnostic tests have been recently developed for diagnosing cryptosporidiosis in 
humans. The purpose of this study was to determine the feasibility of using any of these 
tests for diagnosing cryptosporidiosis in calves. A total of 85 fecal samples were obtained 
from calves under one month of age that had been submitted to the South Dakota 
Animal Disease Research and Diagnostic Laboratory.The samples were examined for the 
presence of Cryptosporidium using five different tests. Forty-five samples were 
determined to be positive for Cryptosporidium parvum by the VOLU-SOU~ Acid Fast 
Stain Kit (Volu-sol, Henderson, NV) , which was considered the "gold standard" for this 
evaluation. The TREND® Auramine-Rhodamine Stain Set (Trend Scientific, Inc.) was 
positive for 43 (97%) of these samples, and the LMD Cryptosporidium ELISA (LMD 
Laboratories, Inc., Carlsbad, CA) found 41 (95%) of the samples positive for 
Cryptosporidium. The MERIFLUORTM Cryptosporidium/Giardia Direct 
Immunofluorescent Detection Kit (Meridian Diagnostic, Inc. Cincinnati, OH) agreed with 
39 (92.6%) of the carbol fuchsin positives. The PATHASURETM Cryptosporidium 
Enzyme Immunoassay Kit (InnoVet, Inc., West Palm Beach, FL) found 36 (85.9%) of 
the positive samples. These methods were also compared relative to other parameters 
such as presence of false positives, processing time and cost per sample. 
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Prevalence of Crypfosporidium Infection in a Dairy Herd and Attempted Control of Transmission. A.M. 
Zajac*. G.A. Moore, R.J. Holland+. Virginia-Maryland Regional College of Veterinary Medicine, Virginia 
Polytechnic Institute and State University, Blacksburg VA 24061 and +College of Veterinary Medicine, 
Michigan State University, East Lansing MI 48824. 

Following an outbreak of clinical disease, the presence of Cryptosporidium parvum was monitored in 
cows and calves in the Virginia Tech Dairy Center for approximately one year. Rectal fecal samples 
were collected from 42 heifer calves at 1, 4, 8 and 12 days after birth (AB) and examined by a modified 
Sheather's sugar flotation test. Thirty-five heifers were sampled daily for 2 weeks AB, then every 2 
weeks until 8 weeks AB and then monthly for 1 year. Fecal samples were also collected from 65 male 
calves on Day 1 or Days 1 and 12 AB. While an 80% prevalence rate was found in male calves sampled 
once or twice, the parasite was detected in 86% of heifers sampled 4 times and in 100% of heifers 
sampled daily for 2 weeks. Although the presence of oocysts in the feces was usually restricted to the 
first 2 weeks of life, feces of some heifers contained oocysts when checked at 6 or 8 weeks of age. 

An attempt was made to interrupt the transmission of the parasite to calves by changing calf 
management. Heifer calves are usually removed from their dams at less than 1 day AB, placed in bam 
stalls and moved to hutches several days later. Management was altered by placing 6 calves in stalls 
unused for 6 months (Group A), putting 5 calves directly into hutches (Group B) and placing 5 calves 
into hutches at a site never used for calf rearing (Group C). Calves in all groups became infected but 
the age at patency increased and the severity of infection appeared to be reduced in Groups Band C. 
These results suggest that all calves will be infected when Cryptosporidium is present in a dairy herd, 
but that management changes can reduce the severity of infection. 

12 

THE EFFECTS OF ROXARSONE ON BROILERS GIVEN A LIVE VACCINE AGAINST 
COCCIDIOSIS. G. F. MATHIS, GEORGIA POULTRY RESEARCH, INC., ATHENS 
GA 30607. 

Broilers grown to market weight in floor pens were given roxarsone 
(45.4 g/ton) during the starting and growing periods I and were 
vaccinated against coccidiosis with Coccivac®. Groups of chickens 
were removed from the trial for challenge with coccidiosis, to 
measure the potential negative effects of roxarsone on immunity. 
On the basis of lesion scores 6 days after challenge, the vaccin­
ated birds given roxarsone had immunity equivalent to vaccinated 
birds not given roxarsone. Vaccinated broilers given roxarsone 
during the starting and growing periods had better weight gains and 
feed conversion than birds vaccinated but not given roxarsone, or 
birds vaccinated and given roxarsone only in the starter. These 
results suggested that the use of a mild anticoccidial such as 
roxarsone was compatible with the use of a live vaccine against 
coccidiosis. 
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RESIDUAL ACTIVITY OF ANTI COCCIDIAL DRUGS IN CHICKENS AFTER 
WITHDRAWAL OF MEDICATION. L.R. MCDOUGALD * , G.F. MATHIS, AND 
BARBARA P. SEIBERT. UNIVERSITY OF GEORGIA, ATHENS GA 30602, GEORGIA 
POULTRY RESEARCH, INC., ATHENS GA 30607, AND PITMAN MOORE ANIMAL 
HEALTH, INC., MUNDELEIN IL 60060. 

Six anticoccidial drugs commonly used in poultry and one 
experimental anticoccidial drug were tested for residual efficacy 
after medication was withdrawn. In each test, the products were 
given at the recommended level to cages of 10 broiler chickens. 
Oral inOCUlation with coccidia was given after withdrawal of 
medication. Birds pretreated with 1 ppm of diclazuril- and 
inoculated with Eimeria tenella after medication withdrawal had 
normal weight gain and very low lesion scores. Residual activity 
declined gradually over several days, as shown by higher lesion 
scores in birds where medication was withdrawn for up to 3 days 
before inOCUlation. Results were similar when birds were 
inoculated with a mixture of E. tenella, ~ maxima and ~ 
acervulina, and when birds were given diclazuril to market weight 
(6 weeks of age) and inoculated with a mixture of 6 species of 
coccidia after medication was withdrawn for 2 days. In contrast, 
there was no evidence of residual anticoccidial efficacy with 
nicarbazin, halofuginone, lasalocid, amprolium, salinomycin or 
monensin. Among commercially available anticoccidials, residual 
activity was unique to the aryl triazine family of compounds. 
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DEVELOPMENT AND CHARACTERIZATION OF A MUTANT OF NEOSPORA CANINUM 
RESISTANT TO PYRIMETHAMINE. D. S. LINDSAY, N. S. RIPPEY, AND B. 
L. BLAGBURN. 

Neospora caninum is a cause of severe disease in transplacentally 
infected puppies, and it, or a similar parasite is an important 
cause of abortions in dairy cattle. Dihydrofolate reductase/ 
thymidylate synthase (DHFR/TS) inhibitors (primarily 
pyrimethamine or trimethoprim) are used in the treatment of human 
toxoplasmosis. We have found the following activities of 6 
DHFR/TS examined against tachyzoites of the NC-1 isolate of N. 
caninum in human foreskin fibroblast (Hs68) cell cultures: 
piritrexim > pyrimethamine > ormetoprim > trimethoprim = 
diaveridine > methotrexate. Prior to use in our studies we cloned 
our NC-1 isolate 2 times by limiting dilution. This strain is 
designated the NC-1-2C strain. We selected for resistance to 
pyrimethamine by sequential culture in permissive levels of the 
agent. Once the NC-1-2C strain was capable of multiplying in Hs68 
cells treated with 1.0 ~g/ml of pyrimethamine, it was cloned 2 
times by limiting dilution and designated the pyrR_AA mutant of 

R 
~. caninum. The pyr -AA mutant was found to be completely 
resistant to treatment with diaverdine, highly resistant to 
trimethoprim and sensitive to treatment with ormetoprim and 
piritrexim. Supported in part by Grant 4-2173 from the Scott­
Ritchey Research center, Auburn University. 
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ABORTIONS. FETAL DEATHS. AND STILLBIRTHS IN PREGNANT PYGMY GOATS 
EXPERIMENTALLY INOCULATED WITH NEOSPORA CANINUM. D.S. lINDSAY*. N.S. RIPPEY. 
T.A. POWE. E.A. SARTIN AND B.l. BLAGBURN. AUBURN UNIVERSITY. AL36849 

Neospora-induced abortions are a major problem in dairy cows in the western and upper 
midwestern United States. Naturally occurring abortions caused by Neospora spp. also have been 
reported in pygmy goats. For this reason, we examined the pygmy goat as a potential model for 
abortions in ruminants caused by Neospora spp. Six, pregnant pygmy goats were each inoculated 
SC with 10 million NC-l tachyzoites during early gestation (EG), mid-gestation (MG) or late 
gestation (LG). One pregnant control pygmy goat was given HBSS during EG. One goat inoculated 
during EG aborted 2 fetuses 30 days postinoculation (PI). Developmental stage of Neospora were 
recovered from the brains, spinal cords, and hearts of both fetuses. The fetus of the other goat 
inoculated during EG died 28-35 days PI. One of the goats inoculated during MG gave birth to 1 
healthy kid and 1 stillborn fetus. Developmental stages of Neospora were recovered from the brain 
of the stillborn fetus. The remaining goat inoculated during MG and goats inoculated during LG 
each gave birth to 2 liveborn kids. Developmental stages of Neospora were isolated from the 
placentas recovered from 5 of 6 inoculated goats. The control goat delivered 2 liveborn kids. 
Developmental stages of Neospora were not isolated from its placentas. None of the liveborn kids 
had lesions or visible stages of Neospora. None 'of the goats had elevated body temperatures. 
Antibodies (lgM and IgG) to Neospora were present in the sera of inoculated goats, but not in the 
serum of the control goat. 
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STRUCTURE-ACTMTY RELATIONSHIPS OF NEMATODE FRMFamide-LIKE 
NEUROPEPTIDES IN ASCARIS SUUM. A.R. FRIEDMAN, J.W. BOWMAN, T.G. 
GEARY*, A.K. ICHHPURANI, M.L. WARE, M.F. KELLMAN, E. BULLOCK AND D.P. 
THOMPSON. UPJOHN LABORATORIES, KALAMAZOO, MI 49001. 

We examined the structure-activity relationships of two FMRFamide-like neuropeptides 
found in nematodes, AFI (KNEFIRFamide) and PFI (SDPNFLRFamide). We substituted 
alanine for each amino acid to generate a series of analogs that could pinpoint residues 
important for biological activity. We also tested a series of PFI analogs in which each 
amino acid was replaced with its d-isomer. Truncated AFI and PFI analogs were 
similarly analyzed. Activity was measured in an Ascaris suum muscle strip preparation. 

For both peptides, elimination of the C-terminal amide abolished activity. In the AFI 
series, N-terminal deletions or extensions had unfavorable effects on potency. Ala 
substitution at any position markedly reduced potency. KNAFIRFamide and 
KNEF ARFamide showed only inhibitory effects, lacking the pronounced excitatory phase 
characteristic of AFI. For the PFI analogs, ala substitution in the 4 N-terminal positions 
had little effect on activity. A similar pattern was found for the d-isomers, except that 
SD(dP)NFLRFamide and SDR(dN)FLRFaniide were inactive. Substitution in either series 
in the C-terminal half was generally deleterious with the exception of SDPNF ARFamide, 
which was at least as active as PFI, and SDPN(dF)LRFamide, which showed excitatory 
activity, completely opposite of the effects of PFI. 
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PHYSIOLOGICAL CHARACTERIZATION OF NE:MATODE FMRFamide-LIKE 
NEUROPEPTIDES IN ASCARIS SUUM. J.W. BOW:MAN, D.P. THOMPSON*, A.R. 
FRIEDMAN, C.A. WINTERROWD, A.K. ICHHPURANI AND T.G. GEARY. UPJOHN 
LABORATORIES, KALA:MAZOO, MI 49001. 

Peptides related to the snail neuropeptide FMRFamide (Phe-Met-Arg-Phe-N14) are widely 
distributed in invertebrates, but have not yet been described in vertebrates. Several 
members of this family have been identified in nematodes, including the free-living 
organisms Caenorhabditis elegans and Panagrellus rediuiuus and the parasitic species 
Ascaris suum. We examined the physiology of one of the peptides isolated from the free­
living worms, PFI (SDPNFLRFamide). We also confirmed earlier reports that two A. 
suum FMRFamide-like peptides, AF1 and AF2, have profound excitatory effects on muscle 
strips prepared from this parasite. Both exert a biphasic response; an initial relaxation is 
followed by increases in muscle tension and in the amplitude and frequency of contractile 
oscillations. These responses are not seen in denervated preparations. 

In contrast, PFI is strictly an inhibitory agent in A. suum muscle strips. The effects occur 
equally well in the presence or absence of nerve tissue and are not mediated by Ct. 
Inhibitors of nitric oxide synthase drastically reduce the effects of PFI on this 
preparation. We have detected nitric oxide synthase enzyme activity in whole P. rediuiuus 
and, in lesser abundance, in hypodermis tissue from A. suum. It appears that members of 
the nematode FMRFamide family play complex roles in the neuromuscular syndrome. 
PF1 may act on the hypodermis to release NO and thus inhibit muscle activity. 
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THE EFFICACY OF FENBENDAZOLE (SAFE-GUARD) AS A CATTLE ANTHELMINTIC WHEN THE TOTAL DOSAGE IS 
ADMINISTERED IN FEED OVER A SIX DAY PERIOD. L. POLLEyl, B. WAGNER*l, R. CLARKE2, M. SMITH2. 
lUNIVERSITY OF SASKATCHEWAN. SASKATOON, SK S7N OWO. CANADA. 2HOECHST CANADA, AGRICULTURAL 
DIVISION, 295 HENDERSON DRIVE. REGINA, SK S4N 6C2. CANADA. 

The multi-day administration of an anthelmintic as a feed additive has significant potential in 
feedlots and in cattle on pasture. In this trial, twelve beef calves (6 male, 6 female) were 
challenged with infective larvae of Ostertagia ostertagi and Cooperia oncophora administered 
via stomach tube. Patent infections developed in all animals by day 17 post infection (PI). 
At that time animals were divided into 6 male/female pairs; 3 control and 3 treated. Treatment 
consisted of 1/6 of the total dose each day for six consecutive days of SAFE-GUARD PREMIX 20% 
in a pelleted ration. Total dose delivered was 5 mg/kg body weight. Unmedicated controls 
received an equal amount of unmedicated premix in a pelleted ration. Fecal egg counts (modified 
McMaster) and fecal cultures were done each day from day 9 PI until day 32 PI (study conclusion). 
All treated animals stopped shedding eggs by the third day of treatment and fecal samples 
remained free of eggs until the trial ended. Control animals maintained infections of both 
paraSites throughout the study (confirmed by larval culture). On day 32 PI, all experimental 
animals were euthanized and total worm counts conducted on all calves. Control animals main­
tained infections of both parasites. Treated calves were free of gastrointestinal nematode 
parasites. 
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SPRING STRATEGIC FENBENDAZOLE TREATMENT TO PREVENT ACCUMULATION 
OF OSTERTAGIA OSTERTAGI INHIBITED LARVAE IN CATTLE. J.e. WILLIAMS*, A.F. 
LOYACANO, S.D. BROUSSARD AND D.F. COOMBS. LOUISIANA STATE UNIVERSITY, 
DEPARTMENT OF VETERINARY SCIENCE (BATON ROUGE, LA 70803) AND DEAN LEE 
RESEARCH STATION (ALEXANDRIA, LA 71302) 

Two groups of 9 crossbred beef yearling heifers were grazed on separate 5 ha pastures. Group 1 
cattle were untreated controls; Group 2 cattle were treated with fenbendazole (FBZ) 10% drench 
(5mg/kg) on April 27 (day 0) and with FBZ free-choice mineral during two 6 day periods (5 mg/kg 
over 6 days) beginning on days 28 and 56. Fecal egg counts and bodyweights were monitored. 
On August 10 (day 105), cattle in each group were reallocated in 3 subgroups of 3 for: treatment 
with FBZ (5mg/kg), with oxfendazole (OXF, 4.5 mg/kg), and untreated. All were necropsied 2 
weeks later. In 3 cattle never treated, the mean number of inhibited larvae (EL4) was 33,744 . . 

(18,922-51,137). Following mean EPG of200 on day 0, the maximal EPG of treated cattle did not 
exceed 6; control counts ranged from 45 to 228. Numbers of Q... ostertagi were generally highest 
in the original control cattle, regardless ofFBZ or OXF treatment in August. Efficacy against EL4 
was 60.2 for FBZ and 74.3 for OXF. Highest efficacy against Q... ostertagi was found in the 
subgroup treated strategically with FBZ without August treatment; efficacy for EL4 was 99%. 
Subgroups of cattle treated strategically with FBZ and with FBZ or OXF in August, had larger Q... 
ostertagi burdens and lower efficacy values. Efficacy values for strategic FBZ and August FBZ 
or OXF treatments against EL4 were 85.6 and 73.0, respectively. 
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SURVEY FOR ANTHELMINTIC RESISTANCE IN NEMATODES OF SHEEP AND 
GOATS IN GREECE. E.PAPADOPOULOS, C.A.HIMONAS AND G.C.COLES*. 
ARISTOTELIAN UNIVERSITY, THESSALONIKI, GREECE AND CENTRAL 
VETERINARY LABORATORY, UK. 

Faecal egg count reduotion tests were run in flocks in 
Maoedonia and Thrace using thiabendazole [TBZ], albendazole, 
oxfendazole, fenbendazole, tetramisole, levamisole and 
morantel. In all cases the anthelmintics reduced egg counts 
by ~9' or more indicating the high susoeptibility of local 
populations of nematodes to anthelmintics. Egg hatch and 
larval development tests on sheep flocks and goat herds from 
many parts of Greece failed to show evidence of anthelmintic 
resistance except possibly on one island which is being 
investigated further. However at the discriminating dose [0.1 
uq/ml TBZ) signifioantly more eg9s hatched in TBZ from goat 
samples than from sheep. The species involved suggest that 
resistance might develop first in Qstertagia [Teldorsagia) 
circumcincta and XrichostrQngylus ~QlubrifQrmie. [Supported 
by EC grant AIR CT 92-0019] 
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PROBLEMS IN THE DETECTION OF ANTHELMINTIC RESISTANT NEMATODES 
OF RUMINANTS. G.C.COLES*, K.R.HUNT AND M.H.ROOS. CENTRAL 
VETERINARY LABORATORY, ADDLESTONE, SURREY KT15 3NB, UK AND 
UNIVERSITY OF UTRECHT, THE NETHERLANDS. 

The WAAVP have recommended the faecal egg count reduction 
test (FECRT) and the egg hatch test (EHT) for detecting 
anthelmintic resistant nematodes. In the UK the FECRT can 
give false positives 14 days after treatment due to the 
failure of levamisole to kill immature ostertagia 
(Teladorsagia) circumcincta in sheep. A shorter time between 
treatment and egg counts is required. Jackson has reported 
false negatives with ivermectin due to long delays in worms 
resuming egg laying. The current larval development test 
(LDT) appears reliable with thiabendazole and levamisole in 
sheep nematodes, but does not detect ivermectin resistance. 
It has not been evaluated with oxibendazole and pyrantel in 
cyathostomes. To overcome the problem of relatively low 
sensitivity of existing tests a PCR probe that detects 
benzimidazole resistance in Haemonchus contortus and 
Trichostrongylus colubriformis is being field tested and 
attempts are being made to develop probes for levamisole 
resistance. (Supported in part by EC grant AIR CT 92-0019) 

22 

THE PRESENT STATUS OF ANTHELMINTIC RESISTANT NEMATODES IN THE 
UNITED KINGDOM. G.C.COLES*, C.HONG AND K.R.HUNT. CENTRAL 
VETERINARY LABORATORY, ADDLES TONE , SURREY KT15 3NB, UK. 

A national survey was conducted on randomly selected farms in 
1992 for the presence of anthelmintic resistant nematodes of 
sheep and goats using in vitro detection techniques. It 
showed that 44% of sheep farms in south-west England but 
only 16% in north-east England had benzimidazole resistant 
nematodes. 66% of non-dairy goat farms had benzimidazole 
resistant worms. Four species have been found to be 
resistant, Ostertagia (Teladorsagia) circumcincta, Haemonchus 
contortus, cooperia curticei and Trichostrongylus 
colubriformis. In the national survey resistant 
o.circumcincta was most common in sheep but H.contortus was 
most common in goats. No evidence of resistance to ivermectin 
was identified but possible levamisole failure was found on 2 
farms and is being investigated in the laboratory. 
No surveys have been conducted on anthelmintic resistance in 
nematodes of cattle or pigs but resistance of cyathostomes of 
horses to benzimidazoles is common. 
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LARVICIDAL ACTIVITY OF TOXIC EXTRACTS FROM BACILLUS THURINGIENSIS 
(STRAIN YBT-1953) TO INFECTIVE LARVAE OF STRONGYLOIDES PAPILLOSUS. B. 
YAO*, Q. WANG, J. ZHAO, L. MA, M. SUN, AND Z. ZINIU. HUAZHONG 
AGRICULTURAL UNIVERSITY, WUHAN 430070, P.R. OF CHINA 

The toxin of crystals from Bacillus thuringiensis (Bt.) is mainly toxic to lepidopteran dipteran 
and coleopteran larvae. But some strains show toxicity against animal parasitic nematoda. The 
infective larvae of the ruminant parasite Strongyloides papillosus were recovered in a Baermann 
apparatus maintained in PBS from rectal feces of goat after incubation at 25 0 C for 6 days. The 
crystal soluble toxin from spores of the bacterium Bt. strain YBT -1953, was prepared as follows: 
To culture Bt. broth, culture medium in shaking oven at 30 0 C, 200 rpm for 30 h. The 
supernatant was decanted after centrifugation, the sediment was washed by 1M NaCI and dual 
distilled water respectively. The crude crystals were resolved by 0.5% NaOH, collected the 
supernatant after centrifugation; To leak the Na +, OR out using leaked bag by distilled water. 
The infective larvae of S. papillosus and the toxin from the Bt. containing 0.5 ml PBS were 
placed in microtiter wells (100 larvae/well) at 25° C. The results were observed: Treatment of 
infective larvae with 200 p.g total protein/ml of Bt. toxin yielded 85 % and 93 % mortality after 
24 h and 48 h. 
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HIGH VARIATION IN GASTROINTESTINAL NEMATODE INFECTIONS IN 
THREE EXPERIMENTS WITH MICHEL'S DOSE AND MOVE SYSTEM. M. 
EYSKER*, J.H. BOERSEMA AND F.N.J. KOOYMAN, UTRECHT UNIVERSITY, 
P.O. BOX 80.165, 3508 TD UTRECHT, THE NETHERLANDS. 

Midsummer anthelmintic treatment combined with a move to mown 
pasture is a well known method for the control of 
gastrointestinal helminthiasis in dairy calves. Moxidectin 
(0.2 mg/kg injectable, 1991; 0.5 mg/kg pour-on, 1992) and 
fenbendazole (7.5 mg/kg drench, 1993) were used as 
anthelmintics in three experiments on the effect of this 
scheme against lungworm . 

The results on the gastrointestinal nematodes showed a wide 
variation in infection levels in treated and control groups. 
In 1991 infections were extremely high at the beginning of the 
grazing season and the dose and move, using moxidectin, did 
not prevent the build up of high pasture infectivity of 
Cooperia oncophora. In 1992 initial infections were high but 
not as extreme as in 1991. Build up of high pasture 
infectivity was prevented by moxidectin treatment but ocurred 
in two non-treated groups. Pasture infectivity was very low in 
spring 1993 and it remained low in two fenbendazole-treated 
groups and in a non-treated group which were all moved to 
separate mown pastures in summer. Probably these differences 
relate to the date of turnout and to the weather in spring. 
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FURTHER STUDIES ON THE CONTROL OF LUNGWORM INFECTIONS WITH 
MICHEL'S DOSE AND MOVE SYSTEM. M. EYSKER*, J.H. BOERSEMA AND 
F.N.J. KOOYMAN, UTRECHT UNIVERSITY, P.O. BOX 80.165, 3508 TO 
UTRECHT, THE NETHERLANDS. 

The effect on lungworm infections in calves of a combination 
of a midsummer anthelmintic treatment with a move to mown 
pasture was evaluated in two experiments. In 1992 moxidectin 
(MOX) (0.5 mg/kg, pour-on) was used in one group 7 weeks after 
turnout and a control group was only moved. In 1993 
Fenbendazole (FBZ) (7.5 mg/kg, drench) was used in one group 7 
and in another group 9 weeks after turnout, while a control 
group was only moved after 9 weeks. In both experiments a 
permanently housed control group served to evaluate 
development of immunity following challenge infection with 
5000 larvae in October. Infections were moni tored by 
parasitological, clinical and serological means. 

In both experiment reinfection could occur from approximately 
4.5 weeks after turnout, but development of immunity was 
insufficient after 7 weeks. No disease occurred in the MOX­
group, but it was the only group on pasture with high worm 
burdens after challenge. In the FBZ-7-week group mild disease 
developed two months after treatment. Though reinfection also 
occurred in the FBZ-9-week group no disease developed. Both 
control groups were severely affected in August-September. 

26 
DAIRY REPLACEMENT HEIFERS IN FLORIDA HARBOR DEPAUPERATE POPULA­
TIONS OF GASTROINTESTINAL NEMATODES. C.H. COURTNEY* AND Q.-Y. ZENG, 
DEP ARlMENT OF INFECTIOUS DISEASES, COLLEGE OF VETERINARY MEDICINE, 
UNIVERSITY OF FLORIDA, GAINESVILLE, FL 32611-0880. 

Monthly transmission of gastrointestinal nematodes to dairy replacement heifers was 
monitored at two sites in Florida, one in a warm temperate climatic zone and one in a 
subtropical climatic zone. Over a 2 year period worms were recovered at necropsy from 
successive monthly sets of 3 tracer calves that grazed each site. Our hypotheSis, based on 
earlier data from beef cattle, was that two clinically important worm seasons occurred each 
year in Florida. Specifically, worms typical of tropical climates were transmitted mostly during 
the summer and worms typical of temperate climates were transmitted mostly during the 
winter. However, seasonal transmission of gastrointestinal nematodes to dairy replacement 
heifers was substantially different from that of beef cattle. Only worm species characteristic of 
warm climates, primarily Cooperia punctata and Haemonchus placei transmitted in summer 
and autumn, were present in clinically important numbers. The cool season worms, such as 
Ostertagia ostertagi, that are such a problem in beef cattle in Florida during late winter and 
spring were surprisingly absent. It is proposed that the frequent movement of dairy 
replacement heifers from one pasture to the next as they grow abrogates the survival value of 
hypobiosis by temperate climate worms during Florida's long hot summers. Heifers that 
acquired hypobiotic worms during spring grazing have been moved from that pasture by the 
time the worms come out of hypobiosis in the autumn and thus do not reinfect the original 
pasture. In contrast, beef cattle tend to remain on the same pasture for the entire grazing 
season and are present reinfect the same pasture in the autumn. 
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OBSERV A TIONS ON THE ACTIVITY OF TRICHOSTRONGYLE LARVAE ON HERBAGE 
AND IN SOIL. B.E. STROMBERG*, G.A. AVERBECK, S.M. PROUTY, R.D. MOON AND 
C.C. SHEAFFER. UNIVERSITY OF MINNESOTA, ST. PAUL, MN 55108. 

Studies were conducted to determine the rate of development and migration of 
trichostrongyle type larvae away from the fecal pat. Bovine feces were used to create 0.25, 0.5, 
1.0 and 2.0 liter fecal pats, containing 50,000, 100,000, 200,000 and 400,000 trichostrongyle 
eggs, respectively. Larval culture showed that about 60% were Ostertagia sp., 37% were 
Cooperia and 3% were Nematodirus eggs. Pats ( 6) of each size were collected on weeks 1, 
2, 4, 6, and 8 weeks after they were put out. This was repeated three times during the grazing 
season of 1993. At each collection time samples were taken of the remaining fecal pat, and 
samples that represented 1.0% of the volume of soil (to a depth of 5 cm) and grass at 15, 25, 
35 and 45 cm from the center of the fecal pat. 

Few larvae migrated·under or away from the pat in the soil (clay/loam) and most of the 
larvae were found on the herbage in numbers relative to the numbers of eggs in the fecal pat. 
No larvae were recovered from the pat, soil or grass at 1 week. At week 2 the larvae were 
found primarily at 15 cm out and at week 4 the numbers were higher and most were still only 
out 15 cm and <1% were found at 25 cm. At 6 weeks the largest number of larvae were 
collected and the majority were still at 15 em with some at 25 and 35 cm. At week 8 there was 
a dramatic decline in total larvae recovered and the majority were stili recovered 15 em away 
from the center of the fecal pat. 
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NEMATODE PARASITISM IN MATURE CATTLE: A LOUISIANA (SOUTHEASTERN ??) 
PERSPECTIVE. IE. MJLLER*, L.C. STAGG, E.R. WILLIS AND D.H. BLISS. LOUISIANA 
STATE UNIVERSITY, BATON ROUGE, LA 70803 AND MJDAlv1ERICA AGRICULTURAL 
RESEARCH, VERONA, WI 53593. 

The importance of nematode parasitism in mature cattle has generally been neglected because 
clinical signs are rare and fecal egg counts (FEC) are relatively low. Three studies were 
conducted to further define the epidemiology of infection. Abomasa (121) were recovered over 
a 12 month period (7-15/month) from cull beef and dairy cows at slaughter. Mean abomasal 
nematode counts and FEC for beef and dairy cows, respectively, were 20,463 and 36 E~G, and 
16,383 and 13 EPG. Seasonal variation indicated higher burdens during cooler months and lower 
burdens during hotter months. True inhibition could not be verified, however, the percentages of 
EL4 Ostertagia coincided with the established inhibition pattern in yearlings. Tracer beef cows 
(4/month) grazed with a resident beef herd for 13 of 20 consecutive months. Acquisition of 
Ostertagia was predominant November through April and Haemonchus June through October. 
Percent inhibition of Ostertagia was highest from March through May. Mean FEC was 0-3 EPG 
except for June-August (5-20 EPG) when Haemonchus and Cooperia were predominant. Three 
cows and their nursing calves were slaughtered in August to evaluate level of Ostertagia 
inhibition. Mean nematode burdens were greater in cows (46,566) than calves (1,732) and percent 
inhibited Ostertagia, respectively, were 44.9% and 0%. In a cow-calf production system although 
FEC is relatively low in cows, nematode burdens can be high and might affect their production 
(i.e. maintenance of weight, reproductive efficiency, milk production, etc.). In addition, fall 
pasture contamination with Ostertagia comes primarily from the cows. 
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EXPERIMENTAL FETAL AND 1RANSPLACENTAL NEOSPORA INFECTION IN TI:IE NONHUMAN 
PRIMATE. B.C .BARRI*, P.C. CONRADI, K.W. SVERLOW, A.F. TARANTAL2

, A.G .HENDRICKJ(!. 
IUNIVERSITY OF CALIFORNIA, SCHOOL OF VETERINARY MEDICINE AND 2CALIFORNIA REGIONAL 
PRIMATE RESEARCH CENTER, DAVIS, CA 95616. 

We sought to determine if nonhuman primates were susceptible to fetal infection with a bovine Neospora isolate. 
Two Rhesus macaque fetuses were inoculated in utero with Neospora tachyzoites. A control fetus received vehicle. 
The infected fetuses were removed 13 and 22 days post-inoculation. Focal inflammation was present in multiple 
tissues from both fetuses, including a multi focal encephalomyelitis, dermatitis, pneumonia, and amnionitis. 
Neospora tachyzoites were found by immunohistochemistry within several tissues, were re-isolated from both 
infected fetuses, but not the control. Next, we infected two pregnant Rhesus macaques with Neospora tachyzoites. 
A control monkey received vehicle. Infected fetuses were removed 67-70 days post-inoculation. Grossly there 
were pale foci in the cerebrum of both fetuses and a small cavitated focus in one brain. Microscopically there was 
a chronic multi focal encephalitis with focal mineralization and microcavitation in the cerebrum. Neospora 
tachyzoites were present adjacent to lesions and the parasites were re-isolated from both fetuses. The results show 
that the Rhesus macaque is susceptible to direct fetal and transplacental-fetal Neospora infection; that the fetal CNS 
lesions produced are similar to described for human congenital toxoplasmosis; and that the possibility of human 
Neospora infections should be investigated further. 
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KILLING OF DIFFERENT STRAINS OF TOXOPLASMA GONDII TISSUE 
CYSTS BY IRRADIATION UNDER DEFINED CONDITIONS. J.P. DUBEY* 
AND D.W. THAYER. ZOONOTIC DISEASES LAB., LPSI, ARS, USDA, 
BELTSVILLE, MD 20705 AND NAAERRC, ARS, USDA, PHILADELPHIA, 
PA 19118. 

To study the effect of irradiation on viability of Toxoplasma 
gondii tissue cysts, brains of mice inoculated with 95 newly 
isolated strains of T. gondii from pigs, and 10 other laboratory 
isolates were placed in polyethylene pouches/ flattened to a 
uniform 2 mID thickness, sealed under vacuum, and irradiated at 
10, 20, 30, 40, 50, 60, 70 and 90 krads of cesium137 at 5° C 
(± 0.5 0 C). Treated samples were bioassayed for viable T. 
gondii in mice and/or cats. Tissue cysts of all strains were 
rendered nonviable at 40 krads. To study the effect of 
temperature during irradiation, tissue cysts were irradiated at 
_4·, 0·, 4·, S', 12°, and 16° C (± 0.5· C) at 25 krads. 
Temperature during irradiation had no marked effect on the 
viability of tissue cysts. 
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FURTHER CHARACTERIZATION OF THE TS-4 TEMPERATURE-SENSITIVE 
MUTANT OF TOXOPLASMA GONDII. R.D. PINCKNEY, D.S. LINDSAY*, AND B.L. 
BLAGBURN. AUBURN UNIVERSITY. AUBURN, AL 36849. 

Toxoplasma gondii is an obligate intracellular protozoan parasite capable of infecting a wide 
range of mammals and birds. The TS-4 mutant of T. gondii is a chemically mutagenized 
clone of the highly pathogenic RH strain of this parasite. The TS-4 strain is non-pathogenic 
and does not persist in the tissues as tissue cysts. For these reasons it is an ideal vaccine 
candidate and has been shown to protect mice, hamsters and pigs against challenge infection. 
The present studies were done to better determine the distribution of this parasite in murine 
tissues and to determine if transplacental transmission occurs. Ten mice were inoculated 
subcutaneously (s.c.) with 4 X 1(1i, 5 X 106, or 1 X 107 TS-4 tachyzoites and examined at 
various intervals postinoculation (PI). The TS-4 mutant was demonstrated histologically or by 
subinoculation in mice examined before 14 days but not up to 42 days PI. Transplacental 
transmission was not observed in 3 groups of 2 mice inoculated at 5, 10 or 15 days-of­
gestation. Transmammary transmission was not demonstrated in 2 groups of mice nursing 
infected dams. Additionally, we examined the pathogenicity of the TS-4 mutant in neonatal 
sucking mice inoculated s.c. with tachyzoites at 2, 3, or 10 days of age. Severe clinical 
disease and death were observed in 2 or 3 day-old mice indicating that it is pathogenic in 
young nursing mice. 
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STABILITY AND SAFm OF AN ATTENUATED FELINE TOXOPLASMA GONDI! VACCINE 
FOLLOWING PASSAGE IN CATS AND MICE. I. POPIEL*, AND L. CHOROMANSKI. PARAVAX INC, 
FT. COLLINS, CO, 80526; MILES INC., AGRICULTURE DIVISION, SHAWNEE MISSION, KS 
66201. 

Oral administration to cats of bradyzoites of the oocyst negative mutant, T. gondii T-263, 
induces immunity to oocyst shedding following challenge. The following experiments were 
performed to evaluate the stability and safety of T. gondii T-263. 

In the first experiment, bradyzoites of T. gondii T-263 were administered orally to one_cat. 
Tissues of this cat were fed to a second cat. This procedure was repeated for a total of six 
passages. Bioassays of tissue pools were positive for cats representing passages 1-3; tissue 
pools were negative for cats representing passages 4-6. None of the cats shed oocysts. It is 
concluded that passage of T. gondii T-263 through susceptible cats will not result in 
reversion to virulence or oocyst shedding. 

In the second experiment, tachyzoites of T. gondii T-263 were passaged intraperitoneally in 
mice for a total of 1 0 passages. T achyzoites from passages 6 and 1 0 were used to 
chronically infect mice. Bradyzoites from these mice were administered orally to cats 
(n=4). None of the cats shed oocysts. All cats seroconverted except one of the cats receiving 
passage 1 0 derived bradyzoites. It is concluded that the oocyst negative phenotype of T. 
gondii T-263 is stable through 10 rapid passages. 
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SAFETY OF ATTENUATED FELINE TOXOPLASMA VACCINE. 
L. CHOROMANSKI*, A. FREYRE, K. BROWN, I. POPIEL AND G. SHIBLEY. 
MILES INC., AGRICULTURE DIVISION, SHAWNEE MISSION, KS 66201 
PARA VAX , INC., FT. COLLINS, CO 80526. 

Toxoplasma gondii is a coccidian parasite that infects a wide range of 
vertebrates, including human beings. Cats are of fundamental importance 
in the complex life cycle and transmission of Toxoplasmosis because they 
shed millions of oocyst in their feces. A mutant strain of I. gondii 
incapable of forming oocyst in the guts of infected cats has been 
identified. The oral administration to cats of bradyzoites of the oocyst 
negative mutant strain of Toxoplasma T-263 induces immunity to oocyst 
shedding following challenge. The experiments described herein were 
designed to evaluate safety aspect (maintenance of the oocyst negative 
phenotype) of the T-263 strain in normal cats. Two hundred and three 
Toxoplasma seronegative cats were vaccinated 2 times, 3 to 4 weeks apart 
with T-263 bradyzoites formulation. Parasitological examination of cat 
fecal samples revealed no oocyst shedding among cats vaccinated with T-263 
vaccine preparations. Also, Toxoplasma seronegative but feline leukemia 
virus (FeLV) positive cats were vaccinated with T-263 preparations. All 
cats fecal samples had been evaluated for presence of Toxoplasma oocyst. 
These experiments did demonstrate that none of the vaccinated cats shed 
oocyst and that FeLV advanced-diseased cats should not receive the 
Toxoplasma T-263 vaccine. Thus, this vaccine will be recommended for 
healthy cats only. The Risk Assessment Analysis for the Toxoplasma 
attenuated vaccine was prepared and submitted to USDA/APHIS for review and 
evaluation. 
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USE OF AN INDICATOR ELISA FOR EVALUATION OF POSSIBLE 
IMMUNOSUPPRESSION BY EIMERIA BOVIS AND MODULATION BY 
DECOQUINATE. M.L. MICHALSKI* AND RM. CORWIN. DEPARTMENT OF 
VETERINARY MICROBIOLOGY, UNIVERSITY OF MISSOURI, COLUMBIA MO 65211 

Clinical disease with Eimeria bovis has been postulated as having an immunosuppressive effect 
increasing the potential for concurrent respiratory infections in cattle. Treatment with the 
anticoccidial drug decoquinate has seemingly decreased morbidity and mortality associated with 
respiratory infection because of possible enhancement of immune response as seen by 
increased neutrophil activity. In this study, 24 neonatal calves were randomly assigned to one 
of 4 groups. Calves in groups 3 and 4 were inoculated with 30,000 E bovis oocysts at 7 days 
of age; calves in groups 1 and 2 were not infected. Animals in groups 2 and 4 received 0.5 
mg/kg decoquinate daily for 28 days beginning at 7 days of age and those in groups 1 and 3 
were not treated. A challenge of 0.25 mg equine ferritin was given subcutaneously to 4 calves 
in each group on days 14 and 35 to elicit an anamnestic response. Serum was tested weekly 
by ELISA for humoral response to this antigen. Hematologic profiles, weights and fecal 
samples of calves were taken weekly for 8 weeks post-infection/initial treatment (d. 0). No 
statistical differences were seen in mean ELISA absorbance values, WBC and neutrophil 
counts, or blood fibrinogen concentrations between groups. Infected untreated calves (grp 3) 
had lower weight gains at patency. Thus, it appears that E bovis infection was not 
immunosuppressive and decoquinate was anticoccidial only. 
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INDUCTION OF HEAT SHOCK PROTEINS IN EIMERIA TENELLA BY EXPOSURE TO 
IONIZING RADIATION. J. M. GILBERT*, L. FULLER AND L. R. MCDOUGALD, 
DEPARTMENT OF POULTRY SCIENCE, U. OF GEORGIA, ATHENS, GA 30602. 

Sporulated oocysts of Eimeria tenella were exposed to 6oCobalt gamma 
irradiation at dosages of 50, 100, 150, 200 or 1000 Grays (Gy). 
Lysates of oocysts or excysted sporozoites were electrophoresed on 
SDS-PAGE and stained with coomasie blue. The pattern of protein 
bands was similar with all treatments, except that additional bands 
appeared in lysates of oocysts irradiated with 150, 200 or 1000 Gy. 
The new protein bands were more prominent at higher dosages of 
radiation. One prominent band was in the 60 kD range, and another 
in the 200 kD range. When excysted sporozoites were electrophor­
esed, the two bands were more prominent, and additional bands were 
seen at the 1000 Gy treatment. 

Analysis with commercial antibodies to heat shock proteins showed 
that several bands were immunologically identical to constituitive 
and induced heat shock proteins described in other organisms. 
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EXPERIMENTAL AVIAN TOXOPLASMOSIS AND ITS CORRELATION WITH OTHER COCCIDIA (EI 
MERIA TENELLA AND CRYPTOSPORIDIUM BAILEYI)*. A.J.COSTA*, A.C. PAULILLO,C.~ 
KANE TO , T.O. MURAKAMI, M.V.MElRELLES. FCAVJ-UNESP, l4870-000-JABOTICABAL-SAO 
PAULO STATE, BRAZIL. 

Broiler chicks of a commercial strain, aged 30 days, were experimentally ~n 
fected with T. gondii (Exp.I), Eimeria tenella and/or T.gondii (Exp.lI), and 
CryptosporidTum baileyi and/or T.gondii (Exp.III). The-results of the three 
experiments made possible, in summary, the following conclusions: 

the oocyst was the !.gondii evolutive form that most infected to the chicks. 
the brain was the chosen Toxoplasma organ in the avian organism. 
aprevious infection by E.tenella '-, seems to difficult the !.gondii di~ 
semination. -
the number of parasitemic outbreaks by T.gondii was small in birds that 
received C. baileyi. -
the zootechnic performance (weight gain and feed conversion) and the glice 
mic levels of the birds were not affected by the inoculated parasites. 
T.gondii could be isolated from the blood stream up to 27 days after inocu 
lation • 

• the elimination of Cryptosporidium oocysts was apparently small and more 
delayed in birds that had received T. gondii previously. 

It is noteworthy the potential importance of chicken meat. in public health, 
since T. gondii was isolated, in the three experiments. 'from skeletal and 
heart ;uscles. 

* Brazilian Research Council (CNPq - Proc. no. 501114/91-2). 
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FECAL EXAMINATION SURVEY OF HORSES IN TRAINING AT CHICAGO RACETRACKS. J. A. 
DIPIETRO*t, AND J. REYNOLDSt, tCOLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF ILLINOIS, 
URBANA, IL AND tlLLlNOIS DEPARTMENT OF AGRICULTURE, SPRINGFIELD, IL . 

In December 1993, fecal samples and deworming histories were obtained from 84 horses at 
Balmoral, Maywood, and Hawthorne race tracks as part of a pilot study to determine the incidence 
of endoparasite infections in horses in training. Twenty-one trainers were involved in the survey. The 
samples were transported immediately to the University of Illinois, College of Veterinary Medicine 
for analysis by Modified Wisconsin Double Centrifugation Technique. Deworming histories included 
a mean time since last dewormed of 1.6 months (0.3-6) and mean deworming interval of 2.1 
months (1-3). Dewormers used at last deworming included ivermectin (42%), pyrantel salts (8%), 
unknown (22%), veterinarian selected paste dewormed (7%), veterinarian selected and administered 
dewormer by stomach tube (14%), and benzimidazoles (7%). The percentage of horses detected 
passing strongyle eggs were 72, 56, and 30 percent at Hawthorne, Balmoral, and Maywood race 
tracks respectively. While 4, 19, and 15 percent of the horses were detected passing P equorum 
eggs respectively at Hawthorne, Balmoral, and Maywood race tracks. Overall 53 and 13 percent 
of horses sampled were detected passing strongyle and P equorum eggs respectively. Mean 
number of strongyle and P equorum eggs recovered from only positive horses was 384 and 333 
eggs per 5 gm of feces. If results of this pilot study are repeatable during additional surveys 
further education and stimulation of some racehorse owners to implement adequate parasite 
control programs for horses in training may be necessary. 
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LARVACIDAL EFFECT OF PYRANTEL SALTS ON THIRD-STAGE CYATHOSTOME LARVAE. J. A. DIPIETRO·, M. 
l. FELT, AND K. S. TODD, JR., COLLEGE OF VETERINARY MEDICINE, UNIVERSITY OF ILLINOIS, URBANA, Il. 

Third-stage cyathostome larvae were recovered from the feces of a naturally infected horse. Approximately 
50 larvae in 9 ml of distilled water were placed in small petri dishes. A stock solution of pyrantel tartrate (2.0 
mg/mll was made using reagent grade pyrantel tartrate mixed in an acetone (200 mil, Tween 40 (37.5 ml; 
1:2 with distilled water), and distilled water (750 mil vehicle. On day 0 sufficient pyrantel tartrate stock 
solution diluted to 1 ml with sufficient vehicle was added to the larvae in petri dishes to provide final 
incubation solutions which contained 1, 5, and 10 IJg of pyrantel tartrate Iml. Control incubation solutions 
were made by adding 1 ml of vehicle alone to the petri dishes. Motile larvae were counted with a dissecting 
microscopy immediately prior to addition of the pyrantel solution andlor vehicle on day 0, and on days I, 2, 
3, and 4 after set-up. Incubation of the larvae was maintained at 25 • C and replicated 30 times. Mean 
number of viable larvae were as follows. 

~g of PYR per ml Mean tUnber of live ThircJ.Stage Cyathostome larvae 

Day 0 Day 1 Day 2 Day 3 Day 4 

0 5Q.63 54.70 51.63 45.70 44.97 

I 46.03 22.83 15.73 15.87 14.53 

5 44.83 6.93 3.7 4.43 4.27 

10 46.83 3.03 2.83 2.53 1.00 

arvae did not survive as long In the presence of pyrantel tartrate In all cases and a dose response 
correlated directly to increasing concentrations of pyrantel tartrate used. Concentrations of 5 and 10 IJg 
of pyrantel tartrate Iml were the most satisfactory. 
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CONTROLLED EFFICACY STUDY OF THE BIOEQUIVALENCY OF STRONGID COO AND 
GENERIC PYRANTEL TARTRATE IN HORSES. R.A. Valdez!', J.A. DiPietro!, A.J. Paul!, T.F. 
Lock2, and K.S. Todd!. !Department of Veterinary Pathobiology and 2Department of Veterinary Clinical 
Medicine, College of Veterinary Medicine, University of Illinois, Urbana, IL 61801. 

Thirty horses with naturally acquired endoparasitic infections were utilized in this study to evaluate the 
bioequivalency of Strongid C and generic pyrantel tartrate as a continuously fed anthelmintic in horses. Three 
horses were randomly allocated to each of 10 replicates based on nematode and ascarid egg counts and fecal larvae 
culture results. Horses within each replicate were randomly assigned to one of three treatment groups. Horses in 
Treatment Group I were fed generic pyrantel tartrate pellets (2.65 mg/kg) mixed with oats, horses in Treatment 
Group II were fed Strongid C· pellets (2.65 mg/kg) mixed with oats, and horses in Treatment Group III received 
only oats. Horses were treated daily for a 30 day period, necropsied, and endoparasites recovered, identified, and 

enumerated. 

The results of this study demonstrated that pyrantel tartrate is effective in eliminating adult large and small 
strongyles, fourth-stage pinworms, and adult and fourth-stage ascarids in horses when administered on a daily basis 
at a dose of 2.65 mg/kg body weight. No significant difference (p > 0.05) in mean number of parasites recovered 
existed between horses treated with generic pyrantel tartrate and Strongid C$. Generic pyrantel tartrate and Strongid 
C were shown to be superior to the placebo for the following parasites: large strongyles (S. vulgaris, S. edentatus, 
Triodontophorus spp.), small strongyles (Cyathostomum spp., Cylicocyclus spp., and Cylicostephanus spp.) as well 
as fourth-stage P. equorum. Bioequivalence of generic pyrantel tartrate and Strongid C· was established based upon 
a 95 % confidence interval of the difference between the mean number of parasites recovered from generic pyrantel 
tartrate and Strongid C· treatment groups. 
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EPIDEMIOLOGY OF EQUINE GASTROINTESTINAL PARASITES IN 
SOUTHERN LOUISIANA. T.R. KLEI*, D.D. FRENCH, C.M. 
MONAHAN, AND M. R. CHAPMAN. LOUISIANA STATE UNIVERSITY I 

BATON ROUGE, LA. 70803. 

The seasonal transmission pattern of equine 
gastrointestinal parasites was monitored for 1 year using 
pony foals reared parasite free as tracers. These foals 
were placed on pastures holding infected mares and their 
foa~s for periods of 8 weekS, during the fall, winter, 
spr1ng, and summer months of 1992-93. Ponies were held­
in a parasite free environment for a period of 6 weeks 
following exposure. The degree of hypobiosis in 
cya~hostomes was also measured and pastures were 
mon1tored for Strongyle L3. Transmission of Strongylus 
vu~qaris I ~ edentatus, Oesophagodontus robustus I 
Tr1odotophorus spp., cyathostome spp. and Oxyuris ggyi, 
was greatest during the winter months and least during 
the summer. Pasture L3 burdens followed the same 
pattern. Mucosal L3 were the largest portion of the 
cyathostome population in all seasons. However, the 
percentage of hypobiotic L3 decreased to a low of 76% 
during the spring period. Seasonal variation in the 
transmission of ~ perfoliata were not seen. 
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MEASUREMENTS OF DIRECT AND INDIRECT EFFECTS OF CONTINUOUS 
PYRANTEL TARTRATE VERSUS INTERVAL USE OF IVERMECTIN. G.E. HACKETT, 
J.1. COWAN*, E.A. COGGER, M. GABBARD, H. GREENE, R.E. BRAY, N.K. DUNN, 
KELLOGG ARABIAN HORSE CENTER-EQUINE RESEARCH CENTER DEPARTMENT 
OF ANIMAL & VETERINARY SCIENCES CALIFORNIA STATE POLYTECHNIC 
UNIVERSITY, POMONA IN POMONA, CA, 91768 

Twenty-seven Arabian horses were treated with ivermectin. Fourteen of these horses were 
treated with ivermectin in sixty days and thirteen horses were treated daily with pyrantel tartrate 
for ninety days. Data were tested for normalcy in distribution, split by age, and then back fat at 
the loin, back fat at the croup and body weights were subjected to repeated measures ANOV A. 
No significant treatment or treatment period interactions were noted for body weight or back fat 
at the loin or croup. There was a significant period effect with higher back fat measurements in 
the third period. Condition scores and EPGs, which were not normally distributed, were 
analyzed by Mann-Whitney U tests. No significant differences in condition scores were found 
in the young animals, however in the older group, the horses on continuous pyrantel tartrate 
had higher condition scores in the final collection period (p < 0.05). Sixty days into the trial 
both young and old animals on continuous pyrantel tartrate had significantly lower EPGs 
(p < 0.05) than the interval treated controls. There was a significant (p < 0.05) correlation 
between condition scores and body weights, back fat at the croup and body weights, and 
between back fat at the loin and back fat at the croup. Supported by a RSCA Grant, Cal. Poly, 
Pomona. Partial support was received through Tom Beals, Pfizer representative. 
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THE INFLUENCE OF PARASITE DISTRIBUTION ON FORAGING 
BEHAVIOUR IN SHEEP. J.COOPER*t¢-, LJ.GORDONt AND A.W.PIKE¢-, 
tMACAULAY LAND USE RESEARCH INSTITUTE, CRAIGIE BUCKLER, 
ABERDEEN, SCOTLAND AB9 2QJ AND ¢-UNIVERSITY OF ABERDEEN, 
TILL YDRONE AVE, ABERDEEN, SCOTLAND AB9 2TN. 

The ability of sheep to avoid grazing in patches contaminated with Ostertagia 
circumcincta infective larvae has been tested. Plots were set up allowing sheep the 
opportunity to forage in contaminated or uncontaminated patches. Foraging 
behaviours of sheep on plots of differing p~tt~rns of parasite distribution and 
differing patch size were compared.~ The . number of ingested parasites was 
determined using sheep fistulated at the oesophagus. Counts were compared with 
pasture larval counts. Clean and parasitised anim.als were studied and compared 
to determine whether infection h~4_an effect on -foraging behaviour. Sheep were 
found to _ spend significantly: more time foraging in clean patches. than 
contaminated patches. Parasitised animals were found to spend significantly more 
time foraging in clean - patches. -than uninfected animals. Avoidance of 
contaminated areas resulted in a reduction in the number of parasites consumed 
when animals foraged on plots composed oflarge patches. No such reduction was 
found when animals foraged on plots composed of smaller patches. 
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FIELD EVALUATION OF FAECAL EGG COUNTS AS AN INDEX OF WORM 
LOAD IN SHEEP AND GOATS IN A MARGINAL AREA OF KENYA. 
P.M. GATONGI*, M.E. SCOTT. 
INSTITUTE OF PARASITOLOGY, McGILL UNIVERSITY, MONTREAL. 

In a much wider study of the epidemiological dynamics of 
gastrointestinal nematodes in a closed flock of sheep and 
goats in a marginal area of Kenya, the relationship 
between the faecal egg counts (FEC) and the total worm 
counts (TWC) was evaluated to determine if patterns were 
similar in dry and rainy seasons. After a 3-week 
confinement in a worm-free environment, 6 lambs, 6 kids, 
3 ewes and 3 does were killed every month for 2 years. At 
time of slaughter, faecal samples were taken for 
estimation of FEC. This was followed by estimation of 
TWC. Three major genera of nematodes were found: 
Haemonchus (75%) , Trichostrongylus (19%) and 
Oesophagostomum (6%). 

Analysis shows a positive correlation between FEC and TWC 
for data from both sheep and goats with no significant 
effect of season implying that FEC can be used as a 
reliable indicator of worm burdens under field conditions 
in this area. 

THE INFLUENCE OF BREED ON THE SUSCEPTIBILITY TO STRONGYLATE 
NEMATODES IN SUCKLING LAMBS. M. BAHIRATHAN* AND J.E. MILLER. 
SCHOOL OF VETERINARY MEDICINE, LOUISIANA STATE UNIVERSITY, BATON 
ROUGE, LOUISIANA 70803. 

In the spring of 1992 and 1993, investigations were conducted to determine the comparative 
susceptibilities of Suffolk and Native lambs to strongylate nematodes. Fecal egg counts 
(EPG) and packed cell volumes (PCV) were determined alternatively each week on 
newborn lambs of each breed that grazed together on contaminated pastures. Naturally 
infected age matched lambs were necropsied at 7 and 10 weeks of age to determine 
differential worm counts. In 1993, at 8 weeks of age, Suffolk lambs had been treated with 
double the recommended dose of albendazole (20 mg/Kg) to prevent deaths. In both 1992 
and 1993, Native lambs had lower EPG's and higher PCV's than Suffolk lambs. Fecal egg 
counts of 1992 were subjected to a repeated measure analysis and t test by age. A highly 
significant breed effect (p < 0.0001) was detected. Significant differences in mean EPG 
(p < 0.001) first appeared at 8 weeks of age and persisted to 10 and 12 weeks of age. At 
10 weeks of age, the mean total worm count of 9200 in Suffolk lambs was represented by 
Haemonchus contortus (91.3%) and Trichostrongylus colubriformis (8.7%). In Native 
lambs, the mean total worm count of 1600 was composed of H contortus (37.5%) and T 
colubriformis (62.5%). 
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A PREVALENCE SURVEY OF LIVER FLUKES (DISTOMA) IN BEEF COWS AT SLAUGHTER IN 
THE WESTERN UNITED STATES. D.W. BRISKEY DVM*, M.G. SCROGGS DVM, PHD, AND 
F.S. HURTIG DVM. MERCK AGVET, ST. LOUIS, MO 63116 

Liver condemn rates due to Fasciola hepatica have been recorded for fat 
cattle, but this survey only examined beef cow livers. 

Over a period of 5 months in 1992, 1,913 beef cow livers were examined for 
presence of the common liver fluke or evidence of previous infection at 7 
different processing plants in the western U.S. Cattle were identified 
from 15 states. FSIS criterion were followed with each liver condemned for 
other reasons also examined for evidence of common liver fluke infection. 
368 livers were positive for liver fluke damage with overall prevalence 
19.2% with a 95% confidence interval. Regional prevalence rates varied from 
7.3% to 44.7%. 
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TEMPERATURE DATA FROM SATELLITE IMAGERY AND THE DISTRIBUTION OF 
SCHISTOSOMIASIS IN EGYPT. JOHN B. MALONE*, OSCAR K. HUH, DENNIS P. 
FEHLER, PAUL A. WILSON, DAVID E. WILENSKY, ROBERT A. HOLMES, AND ALI 
I. ELMAGDOUB. LOUISIANA STATE UNNERSITY AND ALEXANDRIA UNIVERSITY. 
BATON ROUGE, LA 70803 AND ALEXANDRIA, EGYPT. 

Polar orbiting environmental satellites operated by NOAA acquire daytime and nighttime thermal 
infrared measurements of the earth's surface around the world at a spatial resolution of 1.1 krn. 
Day-night pairs of this imagery from the Advanced Very High Resolution Radiometer (A VHRR) 
were processed to produce temperature maximum, temperature minimum, and diurnal 
temperature difference (dT) maps of the lower Nile River Valley. Nile delta subsets of the dT 
maps for August 16, 1990 and February 14, 1991 were analyzed in detail. Values of dT at 
specific locations were derived using 41 survey sites listed in 1935, 1983, and 1990 
schistosomiasis surveys of the Nile Delta. A Spearman correlation coefficient matrix revealed 
an inverse relationship between site dT values for August 16, 1990 and February 14, 1991 and 
prevalence of I Schistosoma mansoni I in the 1935 and 1983 surveys. Further analysis revealed 
that the transition from low to high prevalence corresponded to the geologic boundaries of the 
southern delta block, a stable landform over which quaternary sediments and soils are thin as 
compared to the northern delta. Results suggest that A VHRR thermal difference maps reflect 
underlying geologic factors that influence regional hydrologic conditions and the suitability of 
overlying canals and drains for snail host habitats. Such imagery can thus be used as a predictor 
of environmental risk of snail borne disease for control program management. 
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DESIGN AND USE OF EDUCATIONAL MATERIALS IN CYSTIC ECHINOCOCCOSIS 
CONTROL PROGRAMS. F.L. ANDERSEN* AND M. UJIIE. BRIGHAM YOUNG 
UNIVERSITY, PROVO, UT 84602. 

Cystic echinococcosis ("CE"), caused by accidental infection in human beings with the larval stage 
of Echinococcus granulosus, is a significant public health problem on all major continents of the 
world. In the life cycle of this tapeworm, there are key points at which preventive and control 
measures can be effectively introduced. These include use of highly efficacious anthelmintics such 
as praziquantel to remove tapeworms from infected dogs, and use of specific measures to prevent 
either intermediate or definitive hosts from ingesting infective stages. Accidental infection in human 
beings can best be prevented by warning those at risk to the dangers of handling or petting infected 
dogs, and to the need to increase personal sanitation levels. In each case, educational materials used 
in successful control programs need to be designed to reach the specific target audience (Le., young 
children, adults, herdsmen, etc.), and to be understood by those living in remote areas where literacy 
rates are low, where individuals live in extremely close proximity to their animals, and where low 
levels of personal sanitation exist. In recent campaigns where the efficacy of educational materials 
has been tested and shown to be beneficial (such as in western United States and in China), those 
educational materials most helpful included colored posters and brochures, a variety of games or 
"hands-on" materials (such as coloring books, comic strips, puzzles, diorama cut outs, finger 
puppets, etc.), and film strips, cassette tapes, and videos. Also, a "Compendium on Cystic 
Echinococcosis" was recently prepared for use in western China as a text for the annual training 
classes taught for public health workers assigned to CE control programs, and includes one chapter 
on educational materials. (Supported in part by the Thrasher Research Fund, Salt Lake City, UT). 
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FIPRONIL: A NEW COMPOUND FOR ANIMAL HEALTH. J.S. HUNTER 1111*, D.M. KEISTER1 

AND P. JEANNIN2, IRHONE MERIEUX INC., ATHENS, GA 30605 AND 2RHONE MERIEUX, 
TOULOUSE, FRANCE 

Fipronil belongs to a new class of insecticides known as phenylpyrazoles. 
The compound is currently being evaluated for its animal health potential 
by Rhone Merieux. Mode of action for the molecule in insects is primarily 
through the blockage of the GABA regulated chloride channel. 
To determine the potential for animal health activity a series of screening 
studies were conducted with the following results· . 

HOST PEST ROUTE OF RATE TO ACHIEVE 
ADMIN. CONTROL 

POULTRY NORTHERN FOWL MITE ORAL LC 100 "" 1.5 PPM 
HOUSE FLY ORAL LC 90 "" 25 PPM 

SWINE SARCOPTIC MANGE ORAL LC 100 "" 1.5 mg/kg 
SHEEP PSOROPTIC MANGE TOPICAL SOLUTION LC 90 == 10 PPM 

CATTLE SOUTH. CATTLE TICK IN VITRO LC 50 "" 0.5 - 1 PPM 

CAT CAT FLEA TOPICAL SOLUTION LC 95/24 HR 
7.5 - 15 mg/kg 

DOG MULTIPLE TICK SPS. IN VITRO LC 90 "" 50 PPM 
CAT FLEA TOPICAL SOLUTION LC 95/24 HR 

<20 PPM 
Fl.pronl.l SlOWS a wl.de s ectrum or l.nsectl.cl.dal actl.Vl.t a al.nst a varl.et p y g Y 
of key animal health pests through several routes of application. 
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EFFICACY OF A TOPICAL FORMULATION OF FIPRONIL AGAINST CTENOCEPHALIDES FELIS FELIS IN 
EXPERIMENTALLY INFESTED DOGS. B. L. BLAGBURN·1, C. M. HENDRIX1, J. L. VAUGHAN', D. S. 
lINDSAY1, AND J. S. HUNTER 1112. 'COLLEGE OF VETERINARY MEDICINE, AUBURN UNIVERSITY, AL 
36849 AND 2RHONE-MERIEUX, INC, ATHENS, GA 30605. 

Fipronil ([ ( ± )-5-amino-1-(2, 6-dichloro-a,a,a-trifluoro-p-toly )-4-trifluoromethylsulfinylpyrazole-3-carbonitrilel) 
is a new phenylpyrazole insecticide with a broad spectrum of activity. To assess the efficacy of fipronil 
against Ctenocephalides felis felis we allocated 20 commercially-obtained Beagle dogs (80, 129) to 3 groups 
and treated them as follows: Group 1 - Control (n=30, 79); Group II - Fipronil spray (3 ml/kg, n=50); 
Group III - Fipronil spray (6 ml/kg, n = 59). Dogs were housed as groups of 5 in sand and gravel runs covered 
with sun-block fabric. Dogs were allowed ad libitum access to food and water and were provided elevated 
shelters for protection from inclimate weather. All dogs were infested with 50 or 100 adult, insectary reared 
C. f. fe/is on selected days prior to treatment (day 0). Numbers of adult fleas on each dog were enumerated 
by comb assay on each of the following days before and after treatment: -7, -5, -1 (n = 2/group), 7, 14, 21, 
and 28. Efficacy of the different treatments are presented below. Adverse reactions to fipronil were not 
observed. 

Treatment Efficacyt of treatment with fipronil on days ... 
(Day 0) 

7 14 21 28 

Spray (3 mllkg) 97.2% 99.6% 100% 100% 

Spray (6 mllkg) 99.7% 100% 100% 100% 

t Mean no. fleas in control grouQ - Mean no. fleas in treated grouQ X 10u 
Mean no. fleas in control group 
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Rate of kill of residual insecticides directed against adult cat fleas, Ctenocephalides felis on carpet. M. W. 
Dryden'l & B.L. Reid2 

1 Kansas State University, College of Veterinary Medicine, Manhattan KS 66506., 2 

Department of Entomology, Purdue University, W. Lafayette, IN 47907 

The objective of this study was to compare the rate at which 2 and 8 day residual deposits of 4 
commonly used insecticides killed cat fleas on medium pile nylon carpet. Treatment groups consisted of: 1. 
Chlorpyrifos 0.5% & 0.25%,1 gall1600 ft2; 2. Propetemphos 0.5% & 0.25%,1 gal/1500 if; 3. Permethrin 
0.5% & 0.25%, 1 gal/800 ft2; 4. Microencapsulated chlorpyrifos 0.5% & 0.25%, 1 gal/1600 if and 5. 
Untreated controls. Fleas (25) were placed on each of 3 treated carpet discs and numbers of live fleas were 
assessed at 2, 4, 6, 8, 12, 16, 20 and 24 hours. An identical set of 3 treated (0.5 % solutions) carpet discs 
were also infested but at six hours post infestation all live fleas were removed and placed on cats in cages 
designed to recover flea eggs. Collecting jars below cages were examined for eggs for 5 consecutive days. 
Eggs collected were placed in rearing media and percent egg hatch was determined 5 days post collection. 
Residual deposits of chlorpyrifos (0.5 %) and Propetemphos (0.5%) provided almost 100% control at 24hrs, 
but only 81.5 to 84.8% and 31.3 to 43.9% control was achieved at 6hrs with 2 and 8 day residual deposits, 
respectively. Similarly, while residual deposits of ME Chlorpyrifos (0.5%) provided 95 to 100% control at 
24hrs, only 12.8 and 15.4% control was achieved at 6hrs with 2 and 8 day residual deposits, respectively. 
When live fleas removed at 6hrs on 2 day residual deposits of Chlorpyriphos (11 fleas - 115 eggs) and ME 
Chlorpyrifos (57 fleas - 605 eggs) were placed on cats, 65 % of the eggs collected hatched during the 5 day 
collection period. When live fleas removed at 6hrs on 2 day (11 fleas - 6 eggs) and 8 day (43 fleas - 504 
eggs) residual deposits of propetemphos were placed on cats, 0 and 28.7% of the eggs collected hatched 
during the 5 day collection period, respectively. Permethrin (0.25 & 0.5 %) produced a quicker knockdown, 
with 98.8 and 100 % control 2hrs post infestation on 2 and 8 day residual deposits, respectively. 
Accordingly, no adults lived through 6hrs exposure and no eggs resulted. 
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EVALUATION OF ADULTICIDAL/OVICIDAL ACTIVITY OF AN (S)­
METHOPRENE/SYNERGIZED PYRETHRIN MICROEMULSION DIP AGAINST 
CTENOCEPHALIDES FELIS (BOUCHE') ON CATS AND DOGS AND 
ADULTICIDAL ACTION AGAINST RHIPICEPHALUS SANGUINEUS ON DOGS. 
W. DONAHUE*, R. YOUNG, YOUNG VETERINARY RESEARCH, MODESTO, CA 
95356 AND S. HANSEN, SANDOZ ANIMAL HEALTH, DES PLAINES, IL 60018. 

Efficacy was evaluated of a 0.05% ~)-methoprene/0.03% synergized pyrethrin (final 
dilutions) micro emulsion dip against Ctenocephalides ful.is. (Bouche') and their eggs 
on dogs and cats and Rhipicephalus sanguineus on dogs. Six cats and six dogs were 
dipped in the micro emulsion dip and controls in a placebo. One hundred unfed 
adult cat fleas were applied twice weekly through day 21 and once weekly through 
days 98 (cats) and 161 (dogs). Mortality of adult fleas was determined. Flea eggs 
were collected for ovicidal evaluation from cats on days -6, 28, and weekly through 
day 98, and dogs on days -7, 0, 25, and weekly to day 165. One hundred flea eggs 
each were separated into replicates of 25 and incubated. Larval emergence was 
determined. Adult ticks were placed on dogs to evaluate residual pyrethrin effects. 

Residual flea control on cats reached 94.9% at 0+4 hr, 100% at 24 hr and remained at 
94.3% on day seven. Residual flea control on dogs reached 99.4% at 0+2 hr, 100% on 
days one and seven, and 99.5% on day ten. Inhibition of flea larval emergence from 
treated cats was 100% on day 28, remained above 92% through day 77. Flea larval 
inhibition from treated dogs was 100% on day 25, 99.6% on day 74 and was 90.2% on 
day 165. Tick mortality in dogs reached 93.2% at 0+4 hr and was 100% on day ten. 
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COMPARISON OF THE EFFICACY OF IVERMECTIN AND ABAMECTIN TO THAT OF 
MOXIDECTIN AND DELTAMETHRIN IN BOOPHILUS MICROPLUS INFESTED CATTLE. LAF. 
CARY ALHol, AA BRIDI\ J.B. CRUZ!, L.G. CRAMER2, W.K LANGHOLFF2. MERCK RESEARCH 
LABORATORIES, lURUGUAIANA (RS) 97500, BRAZIL, AND 2RAHWAY (NJ) 07065, USA. 

Twenty-four male-castrate Holstein calves, 12-15 months old, were each infested three times a week 
with 2500 B. microplus larvae for five weeks before treatment. Female ticks which fell through a 
slatted floor of individual pens were collected daily before and after treatment for 34 days. Ticks 
recovered from each animal were counted, weighed and a sample incubated for egg laying and 
larval hatchability to allow calculation of an index of reproduction (IR). Cattle were allocated by 
restricted randomization on total pretreatment tick counts (Days -2 to 0) to treatments: untreated 
control; ivermectin injection at 200 mcglkg (IVM INJ); ivermectin pour-on at 500 mcglkg (IVM PO); 
abamectin injection at 200 mcg/kg (ABM); moxidectin injection at 200 mcglkg (MOX); and 
deltamethrin pour-on at 750 mcg/kg (DEL). Treatments were given after tick collection on Day O. 
Data were analyzed using randomized block analysis of variance. The following comparisons were 
made using single-degree-of-freedom contrasts: control vs. pooled treated groups, IVM INJ vs. MOX, 
IVM PO vs. MOX, IVM PO vs. DEL and ABM vs. MOX. 

Based on total number, total weight or IR of the ticks collected, the overall efficacy (Days 1-34) of 
each treatment was, respectively: IVM INJ = 84,96 or 98%, IVM PO = 93,98 or 99%, ABM = 86, 
96 or 98%, MOX = 82, 95 or 99%, and DEL = 65, 72 or 76%. These three variables were 
significantly (p<0.05) lower in the pooled treated groups than in the control group. IVM PO had 
significantly (p<0.05) lower total tick counts than MOX. IVM PO had significantly (p<0.05) lower 
total tick counts, total tick weights and IR than DEL. The lower than expected control of ticks 
obtained with DEL indicate that the B. microplus strain used in the study has a degree of 
resistance against synthetic-pyrethroid compounds. 
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DOSE TITRATION OF MOXIDECTIN POUR-ON AGAINST AN ARTIFICIAL 
INFESTATION OF CHORIOPTES BOVIS IN BEEF CATTLE. LARRY L. SMITH*, 
Lodi, WI AND G.T. WANG. AMERICAN CYANAMID COMPANY, P.O. BOX 400, 
PRINCETON, NJ 08543. 

Moxidectin 0.5% pour-on was evaluated in an artificial infestation 
of Chorioptes bovis in beef cattle. Four groups of 7 animals each 
were treated topically with either moxidectin at 0.25, 0.50 and 
0.75 mg moxidectin/Kg b.w. or the unmedicated blank vehicle. Mite 
infestation was evaluated by scraping two areas, each one square 
inch, where lesions were observed on day -2, and at 7 day intervals 
through day 56 post-trestment. On animals treated with 0.25 mg 
moxidectin/Kg b.w., 3 of 7 remained positive throughout the trial. 
On animals treated with 0.5mg moxidectin/Kg b.w., 3 of 6 remaining 
animals were positive for Chorioptes bovis on day 28. All 6 were 
negative on days 35, 42 and 49; however, 2 of the 3 positives on 
day 28 were positive with low counts on day 56. On animals treated 
with 0.75 mg moxidectin/Kg b.w., 1 of 7 animals was positive for 
Chorioptes bovis through day 21; thereafter, all 7 animals were 
negati ve. The 7 animals treated with the unmedicated blank vehicle 
were positive with high mite mean counts throughout the 56 day 
trial. 
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MYIASIS IN LIVESTOCK IN THE NILE VALLEY AND DELTA OF EGYPT. M.S. SOLIMAN. CAIRO UNIVERSITY, 
CAIRO, EGYPT. 
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THE EFFECT OF BEEF CATTLE BREEDS ON THE INFESTATION LJi:vEL Wl TIl NATURAL 
POPUlATIONS OF HAE!1A'lVBIA IRRITANS IN NORTI-IKRN ARGENTINA (PRKTJIMINARY 
RESULTS). GUGLIELMONE, A.A., CURTO, E., ANZIANI, O.S.*, MANGOLD, A.J. INTA, 
ESTACION EXPERIMENTAL AGROPKCUARIA RAFAELA, CC 22, CP 2300, RAFAELA (SANTA 
FE), ARGENTINA. 

Haematobia irritans were counted in December 1992, February, March and April 
1993 on the left side of 15 heifers (12-14 months-old in December) from the 
following cattle biotypes: Criolla (Iberian 80s taurus), NeHorc (Bos 
indicus), H11= 66% Hereford (British B. taurus) 34% Nellore, H= 50% Hereford 
50% Nellore and HI0= 31% Hereford 69% Nellore. The heifers were running 
together in a farm located at 27°21'S 65°113'W in the Province of Tucuman, 
Argentina and received no ectoparasiticide treatment during the eX.P0rience. 
Mean number of flies (adjusted to total body) ranged from 10.2 ± B.81 to 32.13 
± 31.22 in Criolla, from 10.8 ± 12.82 to 35.6 ± 40.68 in Nellore, from 40.6 ± 
26.74 to 90.6 ± 80.18 in H11, from 43.6 ± 32.82 to 153.8 ± 156.2 in B, and 
from 27.2 ± 33.96 to 108.6 ± 93.2 in H10. The statistical analysis (Kruskal 
Walis) showed no difference (P>0.05) between the horn fly infe~tation of 
Criolla and Nellore. Both breeds showed a lower infestation level than the 
crossbreds (P<0.05) in January, March and April. The distribution of flies 
within each genotype was negative binomial but the individuals carrying more 
flies varied greatly on each count. It appears than culling heifers more 
parasitised on one count will not render to the biological control of H. 
irritans. On the other hand Criolla and Nellore and, probably their crosses 
would contribute to horn fly biological controL Studies are being carried 
out to test this hypothesis. 
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DEVELOPMENT OF A DOT ENZYME-LINKED IMMUNOSORBENT ASSAY FOR 
THE DETECTION OF ANTIBODIES TO FASCIOLA HEPATICA IN LLAMAS. L.R. 
BALLWEBER*. COLLEGE OF VETERINARY MEDICINE, MISSISSIPPI STATE 
UNIVERSITY, MISSISSIPPI STATE, MISSISSIPPI 39762. 

A dot enzyme-linked immunosorbent assay (Dot-ELISA) was developed for the detection 
of antibodies to antigens of Fasciola hepatica in llamas. Sera from 5 E hepatica-infected 
and 11 non-infected llamas were used in test development. Nitrocellulose filter discs 
containing E. hepatica excretory-secretory product were placed in 96 well microtiter 
plates, washed, blocked with Tween 20, then incubated with 4-fold serial dilutions of 
llama sera. Discs were then incubated with anti-llama IgG followed by peroxidase­
conjugated anti-rabbit IgG. The addition of precipitable substrate resulted in directly 
visible purple dots on white backgrounds (positives). Titers of 1:512 were found to 
distinguished between positive and negative sera. The technique was further validated at 
this titer using an additional 6 known positive and 8 known negative llamas. Test results 
showed 6/6 as positive and 8/8 as negative. 

To determine time post·infections at which antibodies could be detected with this 
technique, sera were collected from 3 llamas experimentally infected with F. hepatica. 
Sera were taken prior to infection and at approximately weekly intervals thereafter. 
Antibodies were detected as early as the second week post-infection in all llamas. 
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ANALYSIS OF PROTECTIVE IMMUNE RESPONSES IN SHEEP VACCINATED 
WITH DEFINED T. HEPATICA ANTIGENS. B.L. DOUGHTY, M.T. SUDERMAN", 
T.M.CRAIG, A.R. FICHT, AND T.JIFFAR. TEXAS A & M UNIVERSITY. COLLEGE 
STATION, TX 77843 

Twenty-four Rambouillet sheep, divided into four groups, were vaccinated with two 
defined adult Fasciola hepatica antigens. Monthly vaccinations were continued until 
strong lymphocyte proliferation was observed to vaccine antigens within each 
group. Animals were challenged twice per os with F. hepatica metacercariae, 
lymphocyte proliferation and antibody response were continually monitored for six 
months post-infection. At necropsy, adutt flukes were recovered and enumerated 
from the liver and bile ducts. A statistically significant positive correlation was 
observed between the Iymphoproliferative response to a fibrous protein antigen and 
low adult fluke numbers. Conversely, a statistically significant negative response 
was seen between the antigen-specific Iymphoproliferative response to F. hepatica 
derived glutathione S- transferase (GST) in the GST-vaccinated animals and low 
adult fluke numbers. An increased anti-F. hepatica IgG response was observed 
solely in the GST-vaccinated animals with low fluke numbers. The anti-E.,. hepatica 
IgM response was elevated in all fibrous protein vaccinated animals. Data indicate 
the two defined vaccine antigens may elicit different protective responses as 
defined by cellular proliferation and antibody production. 

58 
IMMUNE RESPONSES IN ANGUS CATTLE WITH DIFFERENT LEVELS OF RESISTANCE TO 
OSTERTAGIA OSTERTAGI. L.C. GASBARRE*. USDA, ARS, LPSI, HELMINTHIC DISEASES 
LAB., BELTSVILLE, MD 20705. 

The purpose of this report is to begin to define immune responses in cattle 
with varying levels of resistance to Ostertagia ostertagi. Thirty calves 
(21 heifers + 9 bulls) were placed, at weaning, on parasite contaminated 
pastures. Heifers and bulls were kept separate, but were rotated weekly to 
insure similar parasite exposure. A fecal sample" for EPG determination, and 
serum for measurement of circulating Ostertagia-specific antibodies were 
collected weekly. At the end of a 3 month period of exposure, the mean and 
peak EPG values for each calf was determined, and were found to be 
significantly correlated (R2=0.88, p< 0.001). As expected, some calves 
showed low EPG values, while others consistently exhibited high EPG values. 
Based upon their EPG and BoLA profiles, calves were to: 1) kept as 
replacement breeders (n=20), 2) killed for parasite recovery and assessment 
of local immune responses (n=6), and 3) treated, rested for 1 month, and re­
exposed on the pastures (n=4). Calves re-exposed to the pastures had reduced 
EPG values compared to previously unexposed calves, but they exhibited an 
EPG profile similar to that observed during their first exposure. Calves 
with high numbers of ostertagia had significantly (p=0.02) reduced 
percentages of T cells in their abomasal lymph nodes (ABLN). Increased 
numbers of Ostertagia also tended to: 1) increase the size of the ABLN 
(p=0.09), and 2) decrease the percentage of CD8+ cells. Although increased 
numbers of Ostertagia decreased T cell percentages, the overall greater ABLN 
size of heavily infected calves resulted in higher total numbers of 
Ostertagia-specific T cells. These results imply that when assessed after 
prolonged exposure, local immune responses are determined by the magnitude 
of the worm burden rather than by the functionality of the immune response. 
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INVESTIGATIONS ON SERUM GASTRIN, PEPSINOGEN, ABOMASAL PH AND mSTO­
PATHOLOGICAL ALTERATIONS IN TIffi ABOMASAL MUCOSA IN NAIVE AND IMMUNIZED SHEEP 
INFECTED WITH OSTERTAGIA LEPTOSPICULARIS. H. HERTZBERG*, F. GUSCETTI, L. KOHLER, 
A. POSPISCHIL AND J. ECKERT. UNIVERSITY OF ZURICH, SWITZERLAND 

The aim of the study was to compare parasitological, pathophysiological and pathomorphological para­
meters in 4 living sheep naive (Group A) or immunized (Group B) against Ostertagia leptospicularis 
using some new techniques. A high degree of immunity was achieved by application of daily doses of 
1000 infective larvae (L3) over a period of 3 months (Group B). Biopsy specimens of abomasal mucosa 
were collected with a flexible endoscope twice weekly via a rumen fistula and measurements of 
abomasal acidity were performed with a new technique that enables continuous recordings of the 
luminal pH over a period of several weeks. After infection with 80'000 (L3) of 0. leptospicularis the 
following observations were made: Serum-pepsinogen: Group A: first increase in at day 8 p.i., peak at 
day 18 p.i. (4403 and 2055 mD tyrosine respectively). Early increase in one sheep of Group B at day 5 
p.i. Serum gastrin: Group A: Increase above 100 pmol at day 14 p.i. Levels in Group B peaked earlier 
(between day 5 and 10 p.i.) reaching 65 and 95 pmol/l, respectively. Abomasal pH: Values between 2 
and 3 in sheep of Group B, i.e. only minor differences to normal levels measured during a 4-week 
period. Group A: levels below pH 4 until day 18 and 19 respectively, increase to pH 6 in one sheep (day 
19 p.i.). Histopathology: Inflammatory infiltration of the abomasal mucosa present in all sheep at day 7 
p.i., onset earlier in immune sheep. Disseminated loss of abomasal glands or multifocal degeneration of 
parietal cells in naive sheep, rarely observed in immune sheep. Observation of larvae invading the abo­
masal glands at day 3 p.i. in sheep of Group A. In all sheep globule leucocytes present in large numbers 
from day 21 p.i. onwards. Quantitative evaluation of various mucosal cell populations is still under 
investigation. It is concluded, that the employed techniques represent a useful tool in follow-up studies 
on the pathophysiology and immunology of trichostrongylid infections in the abomasum of sheep. 
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SHEEP IMMUNE RESPONSES TO E/S PRODUCTS OF HAEMONCHUS 
CONTORTUS. H.D.F.H. SCHALLIG*. UTRECHT UNIVERSITY, DEP. 
PARASITOLOGY, P.O. BOX 80.165,3508 TD UTRECHT, THE NETHERLANDS 

Although older lambs and sheep can develop a degree of protection against H 
confOrms, the mechanisms underlying this immunity are not completely understood 
and possible target antigens have only been partly identified. The present study 
focused on excretory/secretory (E/S-) products of adults. SDS-PAGE analysis 
revealed that the E/S-products consisted of at least 15 polypeptides with Mw ranging 
from 10 - > 100 kD. Biochemical analysis showed that the high Mw fraction (> 50 
kD) contains various proteolytic enzymes. Immunological studies (ELISA and 
Lymphocyte proliferation tests) demonstrated that the E/S-products provoke strong 
humoral and cellular immune responses. Interestingly, sera obtained during a 
secondary immune response specifically recognize a 15 and a 24 kD product on 
immuno blots. This suggests that these E/S-products might have some protective 
value. A preliminary vaccination experiment using partially purified 15/25 kD 
material, seemed to confirm a partial protection against H. contortus as based upon 
faecal egg counts and abomasal worm burden. Finally, the N-terminal amino acid 
sequences of these proteins were determined and oligonucleotide probes encoding 
these sequences were synthesized in order to clone the corresponding genes. This will 
allow a more detailed analysis of the 15 and 24 kD proteins. 
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The nature of the ovine immune response against T. co/ubriforms was studied in lambs of 
differing age (5 or 11 months) and dietary protein status (11 % or 20% crude protein). 
Animals were orally sensitised by trickle infection, challenged and slaughtered 25 days later, 
to assess worm burden and local immunopathology. The mesenteric lymph duct was 
cannulated prior to challenge to measure lymph cell traffic. Young parasitised lambs on a 
low protein diet had less resistance to T. cofubriformis than older lambs or these 
supplemented with protein. In general, there was an increase in the thymic derived (T) 
lymphocytes CD4 , CD4 , and CDs, from the mesenteric lymph and peripheral blood as the 
lambs aged. Lymphocyte responsiveness (in vitro) to parasite (l:J) antigen was significantly 
higher in the older sensitised lambs, and a significant correlation existed between the level of 
peripheral eosinophils and resistance within this group. The population of T19 and CDs cells 
in mesenteric lymph was increased when the young lambs' diets were supplemented with 
protein. 

CELLULAR IMMUNE RESPONSE TO HELMINTHS IN LAMBS IS AFFECTED BY AGE AND 
DIETARY PROTEIN INTAKE. 

R.G. MCFARLANE*, T. KAMBARA, T.J. ABELL AND A.R. SYKES. ANIMAL AND 
VETERINARY SCIENCES GROUP, LINCOLN UNIVERSITY, NEW ZEALAND. 
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IDENTIFYING METABOLIC ANTIGENS SHARED BY PROTECTIVE FORMS OF GAMMA­
IRRADIATED AND NON-IRRADIATED EIMERIA ACERVULINA AND EIMERIA TENELLA. 
M.C. JENKINS* AND H.S. LILLEHOJ. PROTOZOAN DISEASES LABORATORY, 
AGRICULTURAL RESEARCH SERVICE, LPSI, USDA. BELTSVILLE, MD 20705. 

Previous studies have shown that gamma-irradiated Eimeria acervulina and ~. 
tenella sporozoites are capable of eliciting protective immunity against 
coccidiosis in the absence of merogonic development. An optimum exposure 
level was determined for each species such that higher doses, although not 
affecting sporozoite invasion, did prevent both intracellular metabolism 
and protective effects. The aim of the present study was to compare 
somatic and metabolic antigens of protective (zero or optimum radiation 
dose) and non-protective (high radiation dose) forms of ~. acervulina and 
~. tenella sporozoites. An in vitro culture system was developed using 
chicken embryo fibroblasts (CEF) to support the growth of coccidian 
parasites. Although immunoprecipitation and immunoblotting experiments 
showed no difference between somatic antigens of non-irradiated and 
irradiated sporozoites, unique intracellular antigens were observed. At 24 
hr post-infection, a unique 37 kdA antigen was identified in CEF cultures 
infected with "protective" ~. acervulina sporozoites. At 24 hr post­
infection, unique 21 and 25 kDa antigens and by 48 hr post-infection, 31 
kDa, 34 kDa, and 80 kDa antigens were identified in CEFs infected with 
"protective" ~. tenella sporozoites. These studies may indicate which 
antigens induce protective immunity against ~. acervulina and ~. tenella. 
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CHARACTERIZATION OF EXCRETORY-SECRETORY (ES) PRODUCTS FROM 
HAEMONCHUS CONTORTUS LARVAE CULTURED IN VITRO TO THE FOURTH 

* STAGE. H. R. GAMBLE AND L. S. MANSFIELD. USDA, ARS, 
HELMINTHIC DISEASES LABORATORY, BELTSVILLE, MARYLAND 20705. 

Haemonchus contortus larvae developed in vitro from third to 
fourth stage larvae in 48-96 hours. Metabolic activity, as 
measured by messenger RNA production and in vitro translation 
products, increased following stimulation of infective stages 
with CO2 " However, secretion of significant amounts of 
protein into culture media and larval feeding did not occur 
until larvae had molted to the fourth stage. Fourth stage 
larvae secreted several enzymes into culture including a 
metalloprotease, an acid phosphohydrolase, a cathepsin C-like 
enzyme, a phospholipase C-like enzyme and an N-acetyl-B-D­
glucosaminidase. Secreted products from fourth stage larvae 
had antigenic homologies with ES products produced during the 
second molt and with proteins and glycoproteins extracted from 
third and fourth stage larvae. Further, these ES products 
were recognized by sera from sheep infected with H. contortus. 
The enzymes identified here might serve as targets for immune 
or chemical control of trichostrongyle infections. 
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CHARACTERIZATION OF PROTEASE ACTIVITY SECRETED BY ADULT-STAGE 
HAEMONCHUS CONTORTUS. M.L. RHOADS * AND R.H. FETTERER. 
HELMINTHIC DISEASES LABORATORY. LIVESTOCK AND POULTRY SCIENCES 
INSTITUTE. USDA/ARES. BELTSVILLE, MD 20705 

Haemonchus contortus adult-stage parasites released protease activity during 24-hr in vitro 
cultivation. Activity of the in vitro released excretory/secretory (E/S) products was enhanced 
by cysteine and dithiothreitol, inhibited by leupeptin and E-64, and optimally-active at pH 
6.0, indicating cysteine protease activity. ElS hydrolyzed the fluorogenic substituted 
7-amino-4-trifluoromethyl coumarin substrate Z-phe-arg-AFC, but not Z-arg-arg-AFC, 
further characterizing the activity as cathepsin L-like. In addition, sheep hemoglobin, 
fibrinogen and IgG were hydrolyzed by ElS. Gelatin-substrate SDS-PAGE distinguished 2 
major acidic cysteine proteases in E/S with apparent molecular weights of 35 and 45 kDa. 
Worms cultivated in the presence of levamisole (10 ug/ml) were in a curled position with 
limited motility and the activity of the released protease was reduced by 50 %; in the presence 
of rafoxanide (0.1 mM), worms were outstretched and immotile and protease activity was 
not detected. Thus, release of acidic cysteine protease by H. contortus appears to be an 
active process and this activity may have a critical function in worm nutrition or immune 
evasion. 
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WHIPWORM INDUCED SUPPRESSION OF IMMUNITY TO CAMPYLOBACTER SPP.: AN ANIMAL 
MODEL TO EXPLAIN LARGE INTESTINAL DIARRHEA AND POOR WEIGHT GAINS IN BABY 
PIGS. L. S. MANSFIELD* AND J. F. URBAN. HELMINTHIC DISEASES LABORATORY, LPSI, 
ARSE, U. S. DEPARTMENT OF AGRICULTURE, BELTSVILLE, MARYLAND 20705. 

Mucohemorrhagic enteropathies of the intestinal tract have complex and 
interrelated etiologies that have profound economic impact in the swine 
industry. Weaned Yorkshire pigs were inoculated with a single low dose of 
Trichuris suis to mimic naturally acquired subclinical infection and were 
housed in confinement for study. Porcine intestinal adenomatosis associated 
with an intracellular Campylobacter-like bacteria, enlarged lymphoglandular 
complexes with Campylobacter and other opportunistic bacteria, and other 
pathologic lesions associated with secondary bacterial infection were found 
in the colon of whipworm-infected pigs. Trichuris-infected pigs had mild 
anemia, circulating eosinophilia, an increase in circulating band 
neutrophils, and a decrease in weight gain and growth. Trichuris-infected 
pigs treated with broad spectrum antibiotics did not have colonic lesions, 
gained weight at a rate equivalent to noninfected pigs and had smaller, 
bacteria-free lymphoglandular complexes in the colon. These results indicate 
that invasive bacterial infections are exacerbated by infection with the 
nematode and suggest a new mechanism for post weaning necrotic proliferative 
colitis in pigs. Additionally, this facilitation of bacterial infection by 
nematodes residing at distant sites suggests an immune pathogenesis. 
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HOOKWORM ESOPHAGUS - A SOURCE OF SECRETORY ANTIGENS. 
J. F. PEDRO AND W. J. KOZEK,'" MEDICAL SCIENCES CAMPUS, UNIVERSITY 
OF PUERTO RICO, SAN JUAN, PR 00936. 

The cephalic end of hookworms contains apertures of several glands which 
release metabolic products into the host. Since these secretions may be 
antigenic and elicit a component of host's resistance mechanisms, our 
objective was to determine whether the host produced an immunological 
response to the secretions of the hookworm esophagus. Hypotonic saline 
extracts of macerated esophagi were analyzed by SDS-PAGE, inoculated into 
rabbits to produce specific antisera. and evaluated in Western blots. The 
extracts contained at least 32 components (14-94 kD) detectable by SDS­
PAGE, 6 of which (36-67 kD range) produced a stronger reaction than others, 
and at least 16 antigenic components detectable by rabbit antisera in Western 
blots. Sera of infected dogs also detected the 6 principal components in 
Western blots. Indirect Immunofluorescent test indicated the location of the 
antigenIc components in the ducts and the cytoplasm of the esophageal 
glandular cells. These preliminary results suggest that the esophagus secretes 
some antigenic components which elicit a humoral immune response in the 
host, but additional studies are required to determine whether the elicited 
response is of protective nature. (Supported, in part, by grants MBRS 2-506-
RR 08224-05 and RCMI RR-03051 from the NIH, and by the SOCiety of 
Sigma Xi.) 
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THE DEVELOPMENT OF NATURALLY ACQUIRED IMMUNOLOGICAL RESISTANCE TO THE 
COMMON CATTLE GRUB HYPODERMA LINEATUM BY THE BOVINE HOST. JOHN H. PRUETT. 
USDAjARS, KNIPLING-BUSHLAND U.S. LIVESTOCK INSECTS RESEARCH LABORATORY. 
KERRVILLE, TX. 

Naturally acquired immunological resistance to Hypoderma lineatum by 
the bovine host has been previously reported to occur after a single 
infestation. Resistance was reportedly manifested as a reduction in 
the number of larvae surviving to digest breathing holes in the backs 
of parasitized animals. Due to the development of resistance in previously 
infested older cattle, the naive calf was believed to be important to 
~. lineatum population maintenance. 

The data presented represent the results of the second H. lineatum 
infestation of a herd of 27 cattle over the past 3 years. Unlike previous 
studies to define resistance, the viability of all larvae were followed 
to very near pupation. As in previous studies a reduction in the number 
of larvae surviving to parasitize the back was observed in previously 
infested cattle. However, percentage survival of larvae in the back 
was greater the second infestation resulting in more larvae surviving 
to pupation. Therefore, the number of reproductive adults would have 
increased during the second year of infestation. These data suggest 
that the definition of resistance be reexamined and the role of susceptible 
previously infested cattle in H. lineatum population maintenance be 
reconsidered. 
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VARIABILITY IN ELICITED IMMUNE RESPONSE WITH RECOMBINANT ANTIGENS TO 
COCCIDIAL CHALLENGE IN BROILER BIRDS DUE TO ADJUVANT SELECTION AND BIRD 
SEX. H.D. DANFORTH*, P.C. AUGUSTINE AND R.L. CLARE. USDA, ARS, LPSI, 
POL. BELTSVILLE, MD 20705. SMTIHKLINE BEECHAM ANIMAL HEALTH. KING OF 
PRUSSIA, PA 19406 

A line of broiler birds was used to evaluate the effect of Freund's 
complete (FCA) and Amphigen adjuvants and bird sex in battery and floorpen 
immunization studies with a combination of three recombinant antigens 
(RA). Male birds were found to have increased nonspecific immune response 
as measured by weight gain and feed conversion to coccidial challenge with 
FCA when compared to female birds in battery trials. No such increase in 
nonspecific immune response to challenge was seen with either sex with 
Amphigen. Subsequent battery and floorpen trails both showed significant 
elicited protection in male birds against challenge by two different 
species of coccidia after immunization with the 3 RA antigens and 
Amphigen. Protection with female birds only occurred with challenge of 
one coccidial species. Although the FCA demonstrated a protective 
response in both sexes of birds with the RA antigens against both 
coccidial species, the nonspecific response in sham-immunized birds was 
significantly higher than unimmunized-inoculated controls. This result 
made it difficult to interpret the degree of elicited protective immune 
response of the RA antigens and FCA. 
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STUDIES OF CROSS-SPECIES PROTECTION ELICITED IN FOREIGN HOST 
BIRDS BY SPOROZOITES OF AVIAN EIMERIA SPECIES. P.C. AUGUSTINE* 
and H.D. DANFORTH. USDA-ARS-LPSI, BELTSVILLE, MD 20705. 

Immunity that develops following active infection with the 
avian Eimeria is considered to be rigorously species specific 
and elicited by the schizogonic generations of the life cycle. 
However, when chickens were repeatedly inoculated with large 
doses of turkey coccidia, they became protected against 
challenge with 2 species of chicken coccidia, E. tenella and E. 
acervulina. Protection was primarily of weight gain and feed 
efficiency, with little effect on intestinal lesions. In 
contrast, neither E. tenella or E. acervulina elicited similar 
protection in turkeys. Both the turkey and chicken coccidia 
invaded the foreign host bird; however, sporozoites of the 
turkey coccidia survived for a longer period of time than those 
of the chicken coccidia. Sporozoites of E. tenella and the 
turkey coccidium, E. adenoeides, invaded cultured peripheral 
blood macrophages of both the natural and foreign hosts. 
Within 4 hr PI, the chicken macrophages inoculated with E. 
adenoeides contained numerous vesicles that reacted with a 
refractile body-specific monoclonal antibody; very few vesicles 
were observed in turkey macrophages that were inoculated with 
E. tenella. 
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EFFICACY OF A CHEWABLE FORMULATION OF IVERMECTIN AGAINST 
IMMATURE (L) ANCYLOSTOMA SPP. IN CATS. A. Pau(1, J. McCa1l2, 
P. SupakOrndej~ T. McTier3. R. Alva4, D. Wallace4, S. Longhofer4, and C. Dauri0

4
. 

1 University of Illinois, Champaign, IL; 2University of Georgia, Athens, GA, 3TRS Labs, 
Inc., Athens, GA; 4Merck Research Laboratories, Rahway, NJ. 

The efficacy of a chewable formulation of ivermectin against immature (L4) 
Ancylostoma braziliense and A. tubaeforme was evaluated in three trials (two dose 
confirmation trials with both parasites and one trial titrating the effective dosage of 
ivermectin against A. tubaeforme). Cats were infected with 150 third stage larvae (L3) 
on Day -8. Data is summarized from groups which were randomly allocated to 
treatment with either vehicle (control) or ivermectin administered orally once (Day 0) 
at 24 mcg/kg body weight. Necropsies were performed 14-21 days after treatment; 
parasites were recovered and identified. Overall treatment group means were 
calculated as the geometric mean of the trial geometric means, weighting trials equally, 
and were analyzed by a modified Friedman's test, with blocking by trial. 

There were no adverse reactions related to treatment. Ivermectin at 24 mcg/kg was 
98.6% effective against immature A. braziliense and 97.6% effective against immature 
A. tubaeforme. The difference from control for both parasites was highly significant 
(p<0.001) confirming the efficacy of ivermectin against immature (L4) Ancylostoma spp. 
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EFFICACY OF IVERMECTIN AND PYRANTEl COMBINED IN A CHEWABLE FORMULATION 
AGAINST ADULT HOOKWORMS, ANCYLOSTOMA BRAZILIENSE. IN DOGS. 
W. l. SHOOP*, B. F. MICHAEL, M. D. SOll AND J. N. CLARK. 
MERCK & CO., INC., RAHWAY, NJ 07065 

A beef-based chewable tablet with a combination of pyrantel and ivermectin was tested 
in 12 beagle dogs for efficacy against adult hookworms, Ancylostoma braziliense. The 
dogs, of similar age and weight, were given infective larvae of A. braziliense orally on 
Day O. On Day 21, the dogs were weighed individually in the morning and allocated by 
restricted randomization based on weight to one of two equal groups. The two groups 
were then allocated randomly to either a treatment with pyrantel and ivermectin in a 
beef-based chewable or left untreated. The chewable tablets were commercially 
available products (HEARTGARD-30® Plus, Merck & Co. Inc., Rahway, NJ, USA) that 
were tailored to individual dog weights to deliver pyrantel at 5.0 mg/kg and ivermectin 
at 6 ug/kg of dog bodyweight. Each tailored chewable was given to the appropriate dog 
orally in the afternoon of Day 21. On Day 28, the 12 dogs were killed humanely, 
necropsied, and examined for adult hookworms. No adult A. braziliense was observed in 
any of the six treated dogs. To the contrary, all dogs left untreated were infected with 
adult A. braziliense; the numbers of adult worms in each of these six dogs were 48, 62, 
99, 115, 123, and 161. It was concluded that the combination of pyrantel at 5.0 mg/kg 
and ivermectin at 6 ug/kg, the manufacturer's minimum recommended dosages contained 
in HEARTGARD-30 Plus, was 100% efficacious against adult A. braziliense. No adverse 
reaction was observed in any treated dog. 
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INVESTIGATION OF A POLYORTHOESTER IVERMECTIN IMPLANT FOR PREVENTION OF 
HEARTWORM DISEASE IN DOGS. R.L. SEWARD * 1, R.E. PLUE1, IW. MC CALL2, C. SHlli3, 
AND J. FJX3. 1MERCK RESEARCH LABORATORIES, RAHWAY, NJ, 2UNNERSITY OF 
GEORGIA, ATHENS, GA, 3INTERX RESEARCH CORPORATION, LAWRENCE, KS 

The safety and efficacy of an implanted polyorthoester ivermectin delivery device for preventing canine 
heartworm disease were examined in 2 experiments. In Experiment I, 10 beagles received ivermectin in 
an erodible, subcutaneous implant. and 2 control dogs received implants containing only the vehicle. All 
dogs were known to be free of heartworm disease prior to treatment. Twenty-eight days after 
implantation, 2 control dogs and 2 ivermectin-implanted dogs were inoculated with 50 infective 
Dirofilaria immitis larvae. Ivermectin-treated dogs were sacrificed at intervals from 15 to 164 days after 
implantation for evaluation of tissue site reactions. The 4 dogs challenged with D. immitis were 
necropsied 164 days after implantation for recovery of adult heartworms. In Experiment fl, 12 beagles 
received implants containing ivermectin, and 3 control dogs received implants containing only the vehicle. 
Dogs were inoculated with infective D. immitis larvae at 28,56 or 168 days after implantation. Necropsies 
were performed approximately 5 months after infection. 

In both experiments, adult heartworms were recovered at necropsy from all control dogs and no 
heartworms were recovered from dogs that received implants containing ivermectin, even when larval 
inoculation occurred 168 days after implantation. No significant tissue reactions were observed even when 
the implants were in place for up to 308 days. 
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EFFICACY OF A CHEWABLE FORMULATION OF MllBEMYCIN OXIME AGAINST ADULT ANCYLOSTOMA 
CANINUM AND PRE-ADULT DIROFILARIA IMMITIS IN NATURAllY AND EXPERIMENTALLY INFECTED 
DOGS. B. l. BLAGBURN*l, C. M. HENDRIX', J. l. VAUGHAN" D. S. LINDSAY', AND G. L. TEBBIT2. 
'COllEGE OF VETERINARY MEDICINE, AUBURN UNIVERSITY, Al36849 AND 2CIBA ANIMAL HEALTH, 
INC, GREENSBORO, NC 27419. 

Milbemycin oxime (MO), formulated as a swallow tablet, was shown in previous studies to be effective 
against a broad spectrum of canine internal parasites including adult Toxocara canis, Ancylostoma caninum, 
Trichuris vulpis, and pre-adult Dirofilaria immitis. We report here the results of efficacy evaluation of a 
chewable formulation of milbemycin oxime against adults of A. caninun and pre-adult D. immitis in naturally 
or experimentally infected dogs. MO was evaluated against A. caninum and D. immitis at minimum target 
doses of 0.5 mg/kg and 0.1 mglkg bodyweight, respectively. Random-source dogs, naturally infected with 
A. caninum, based on fecal examinations, were allocated to two groups of 12 dogs each. Dogs were treated 
either with a chewable tablet containing MO or a chewable tablet containing excipients only (controls). At 
necropsy, 7 days after treatment, numbers of adult A. caninum in the treated dogs were reduced by 98.8% 
compared to control dogs. Control dogs harbored an arithmetic mean of 77.3 hookworms per dog (range = 
1-328). For evaluation against pre-adult D. immitis, 24 commercially obtained Beagle dogs were allocated to 
two treatment groups of 12 dogs each. Each dog was inoculated subcutaneously with 50 L3 larvae of D. 
immitis. Dogs were treated at monthly intervals for 6 months with either chewable tablets containing MO or 
excipients only (controls). Numbers of adult heartworms were determined at necropsy 180 days after 
infection. None of the dogs that received the chewable tablet containing MO developed adult heartworms. 
Control dogs harbored an arithmetic mean of 15.2 heartworms per dog (range = 5-23). 
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MILBEMYCIN OXIME EFFECT AGAINST REPEATED INFECTIONS OF 
ANCYLOSTOMA CANINUM. R.M. CORWIN* AND M.L. MICHALSKI. UNIVERSITY OF 
MISSOURI, COLUMBIA MO 65211. 

Milbemycin oxime (MBO) has been reported as highly efficacious in the removal of 
Ancylostoma caninum with cessation of egg shedding. To simulate continuous exposure to 
infective larvae (~) A. caninum, 20 8-12 week old Beagles received weekly doses of 200 A. 
caninum ~ the fIrst month and 50 ~ the second. Dogs were randomly assigned to one of 2 
groups with group A only receiving MBO monthly (d. 0, 30, 60) @ 0.5 mg/kg per label 
recommendation. To monitor response of these dogs to infection and treatment, fecal egg 
counts (FEC) and hematocrits (% PCV) were made weekly, weights (kg) monthly, and worm 
counts d. 63 and 91. At 28 days, all dogs had patent infections, but, at d. 35, 3 dogs in group 
A were patent (group mean 15.7 EPG) and 10 dogs in B patent (mean 1205.9 EPG) for a 
98.7% FEe-reduction (FECR). By day 56, all dogs were patent (77.9% FECR for A). On d. 
63, 8 dogs in A were patent and 9 in B (96.0% FECR for A). Mean A. caninum adult counts 
of the 5 dogs per group necropsied showed a 95.3% efficacy for A with 3 dogs patent in A and 
5 in B. Subsequent weekly % FECR were 99.9, 99.4, 98.4 and 90.0. On d. 91, the mean worm 
reduction for A was 81.6% with all dogs patent; 3 dogs in B had bloody stools. Thus, in spite 
of repeated infections, monthly treatment with MBO decreased A. caninum numbers by 
adulticidal and larvicidal activity and thereby suppressed FEC minimizing potential 
contamination. 
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EFFECTS OF 3 HEARTWORM PREVENTIVE REGIMENS ON PARASITOLOGIC VARIABLES IN 
DOGS EXPERIMENTALLY INFECTED WITH ANCYLOSTOMA CANINUM AND TOXOCARA 
CANIS. C.R. REINEMEYER', C.T. FAULKNER, A.M. ASSADI-RAD, J.H. BURR2, S. PATTON. UNIV. 
OF TENNESSEE, KNOXVILLE, TN 37996-4500; 2SMITHKLINE BEECHAM, EXTON, P A. 

Forty, juvenile, helminth-naive Beagles were blocked by sex and weight and assigned 
randomly to 4 treatment groups: (1 - ivermectin/pyrantel pamoate [IVM/PYR] monthly; 
2 - milbemycin oxime [MILB] monthly; 3 - control; 4 - diethylcarbamazine/oxibendazole 
[DEC/OBZ] daily). Anthelmintic regimens began on day 0 and were administered as per 
label directions for 90 days. Approximately 100 Ancylostoma larvae and 100 larvated 
Toxocara eggs were given orally on day 0 and repeated weekly thereafter until day 56. 
Body weights, Ancylostoma and Toxocara fecal egg counts, and hookworm contaminative 
potential were measured weekly. Total worm counts were performed on day 90. 

Groups 1, 2, and 4 had significantly. lower Ancylostoma egg counts (P < 0.0001) than 
control pups on 10/12, 7/12, and 12/12 sampling dates, respectively. On days 30 and 60, 
IVM/PYR and MILB lowered egg counts by 1:97.8% and -91%, respectively. 
Hookworm e~ counts were consistently lowest in the DEC/OBZ group, with efficacies 
2:99.9%. Daily production of hookworm larvae peaked on day 28, and averaged 36,969, 
68,479 and 189 larvae/dog in groups 1, 2, and 4, respectively. Numbers of adult 
hookworms at necropsy were reduced 99.4%, 83.9%, and 99.9% by IVM/PYR, MILB, 
and DEC/OBZ, respectively. Despite obvious differences in efficacy against hookworms, 
the observed performance of all products was consistent with their label indications. A 
paucity of patent Toxocara infections (11/40) was attributed to a~e resistance. Health 
status and body weight did not differ signifIcantly among groups durmg the 90-day period. 
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Clinical Pathological Changes In Dogs With Severe Heartworm Disease Following 
Treatment With IMMITICIDE®. P.A. Tanner*, D.M. Keister And B.B Dunavent. 
Rhone Merieux, Inc. Athens, GA 30601. 

Certain hematologic and serologic abnormalities, though not pathognomonic, can 
be associated with canine heartworm disease. These abnormal values are most 
commonly seen in dogs with severe classifications of the disease (class 3 or 
4). In this study blood parameters were examined prior to, during, and 4 
months after completion of adulticide treatment (IMMITICIDE®) of dogs with 
severe heartworm disease. Numeric values were graphically plotted by 2 
methods and examined for visual trends in the data. The first examination 
compared pretreatment and post treatment (4 months post completion) blood 
values using a scatter plot technique that allowed visualization of treatment 
related shifts in the population. The second examination involved plotting 
the mean and standard error of blood values collected at various timepoints 
in a 5 month time span. 

Pretreatment/post treatment trends were statistically significant for PCV, Hb, 
RBC, platelets, WBC, AP, SGPT, and SGOT. Changes in mean blood values were 
not significant for CPK, albumin, serum bilirubin, BUN, creatinine, and 
protein. 

since these patients were generally abnormal before treatment (class 3/severe 
heartworm disease), an improvement in those parameters associated with 
heartworm disease can be related to clearance of heartworms after treatment 
with IMMITICIDE®. Reductions in pulmonary hypertension, congestion, and 
inflammation post adulticide are reflected by the blood values over time. 
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Intestinal myoelectric activity in rats treated with the anthelminthic Praziquantel. 
M.B.Dwinell* and l.A. Oaks. Department of Comparative Sciences, School of Veterinary 
Medicine, University of Wisconsin - Madison, Madison, WI 53706-1102. 

Rat small intestine motility, measured by serosal myoelectric recordings, is significantly 
altered by the strictly lumenal infection with the adult stage of the tapeworm, Hymenolepis 
diminuta. The decrease in cycling frequency of the migrating myoelectric complex (MMC) 
in infected small intestines coincides with the appearance of non-migrating myoelectric 
patterns indicative of decreased intestinal propulsion. In order to investigate the 
mechanism(s) underlying these tapeworm-associated intestinal motility changes, it has 
become essential to find and characterize an anthelminthic which can eliminate the intestinal 
infection, but which possesses no inherent motility altering properties. Six bipolar electrodes, 
surgically implanted from the rat's ligament of Treitz to the ileum at 10 em intervals, 
demonstrated interdigestive MMC patterns and slow wave frequency within the normal range 
for 3 days before receiving praziquantel and for 3 days after separate oral administration of 
30 and 300 mg/kg praziquantel in an aqueous 66% sucrose (WN) solution. These data 
indicate that the interdigestive motility of the small intestine is unaffected by the drug. 
Studies are currently underway to determine the persistence of tapeworm-associated motility 
upon elimination of the tapeworm by praziquantel. 
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EFFICACYOFFENBENDAZOLEAGAINSTGIARDIASISINDOGS.S.C.BARR*,D.D.BOWMAN, 
R.L. HELLER. School of Veterinary Medicine, Cornell University, Ithaca, NY 14850 

Giardia canis is important because of its prevalence, seriousness as a disease entity, possible zoonotic 
potential, and poor efficacy or serious side effects of drugs commonly used in therapy. Metronidazole 
is only 67% effective, can cause neurologic toxicosis, and may be teratogenic. Quinacrine, although 
relatively inexpensive and effective, often produces side effects (anorexia, lethargy, and pyrexia). We 
previously reported albendazole (25 mg/kg, PO, q 12 h for 4 doses) to be both safe and effective in 
clearing Giardia cysts from the feces of naturally infected dogs. The purpose of this study was to 
determine if fenbendazole is effective in removing Giardia cysts from the feces of naturally infected dogs. 

Eighteen dogs Giardia-infected dogs (identified by zinc sulfated concentration technique - ZSCT) were 
randomly allocated to 1 of 3 groups (6 dogs/group). Group 1 dogs were treated with fenbendazole 
(panacurTH, Hoechst-Roussel Agri-Vet Co, Somerville, NJ) at 50 mg/kg, PO, daily for 3 consecutive 
days; Group 2 dogs were treated with fenbendazole at 50 mg/kg, PO, q 8 h, for 3 consecutive days; 
Group 3 dogs were untreated controls. Using the ZSCT, 3 fecal samples were examined from each dog 
of each group within 5 days of the last fenbendazole treatment; at least 24 hours elapsed between sample 
collections. Dogs were considered to have giardiasis if 1 or more ZSCT were positive. All 3 
posttreatment ZSCT were negative in all dogs in Groups 1 and 2. In Group 3 (untreated controls), 1 dog 
was negative for all 3 tests; 5 dogs remained positive. There was a significant (P < 0.01) difference 
between dogs treated with fenbendazole at either dose level and untreated controls. No signs of toxicity 
were seen in any dog. We conclude that fenbendazole (50 mg/kg, PO, q 24 h for 3 doses -the current 
registered dosing regime for other parasites in dogs) is effective and safe for treating canine giardiasis. 
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CLINICAL EXPERIENCE OF TREATING CRYPTOSPORIDIOSIS IN CATS AND DOGS WITH 
PAROMOMYCIN. S.C. Barr·, G.F. Jamrosz, W.E. Hornbuckle, D.D. Bowman. School of Veterinary 
Medicine, Cornell University, Ithaca, NY 14850. 

Cryptosporidia is a protozoan parasite affecting a wide range of hosts including cats and dogs. Although 
infection in cats and dogs is usually subclinical, severe disease (manifested by diarrhea, weight loss, 
and anorexia) can occur when these hosts are immunosuppressed. Cryptosporidiosis is a major cause 
of death in patients with AIDS, although the zoonotic potential of species in dogs and cats is unknown. 
Of the many agents tested to treat cryptosporidiosis only paromomycin (a broad spectrum 
aminoglycoside that is poorly absorbed from the gastrointestinal tract) has shown effective 
anticryptosporidial activity in calves, mice, and human beings with AIDS. Because of its effectiveness 
in these species, and low toxicity in mice, we used it to treat 3 cats and 2 dogs infected with 
Cryptosporidium. The purpose of this study was to assess the effectiveness of paromomycin in treating 
cryptosporidiosis in cats and dogs, and to subjectively assess the toxicity of the drug. 

Three cats and 2 dogs (of varying age, sex, and breed) with signs of diarrhea were diagnosed with 
cryptosporidiosis on the basis of demonstrating Cryptosporidium cysts in the feces. All animals were 
treated with paromomycin (Humantin™, Parke-Davis, Morris Plains, NJ) at a dose between 125 mg/kg 
and 165 mg/kg body weight, PO, q 12 h for 5 days. Cryptosporidium cysts were absent from the feces 
within 1 day of the last dose of drug in all animals. The diarrhea had resolved within 5 days after 
finishing treatment in the 2 dogs and 2 cats, and within 30 days in the 3rd cat. No signs of toxicity were 
seen in any animal. We conclude that paromomycin may be effective in treating cryptosporidiosis in 
cats and dogs, and further studies be performed to determine efficacy and a minimum effective dose. 
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INTESTINAL PARASITES ARE COMMON IN POUND DOGS IN FULTON COUNTY, 
GEORGIA. P.M. SCHANTZ·, A.R. MOORHEAD, J. W • DICKERSON, J. 
ROBERTS. CENTERS FOR DISEASE CONTROL AND PREVENTION, ATLANTA, GA. 

We determined the prevalence of intestinal parasites in a sample 
of 150 dogs, most of which were surrendered by owners, at an 
urban animal control center in Atlanta. We counted worms at 
necropsy of the intestines and performed coproparasitologic 
examinations (direct fecal smears and formol-ethyl acetate 
sedimentation) of fecal specimens. The following protozoal 
infections were diagnosed: Giardia duodenalis, 11.3%; Isospora 
sp., 7.3%. Helminth infections included: hookworms, 62.7%; 
Toxocara canis, 38.7%; Trichuris vulpis, 32.7%; Dipylidium 
caninum, 29.3%; and Taenia pisiformis, 0.6%. Hookworm, 
Trichuris, and Dipylidium all increased in prevalence with age of 
the hosts. In contrast, Toxocara was present in >90% of pups 
less than 4 months of age but in <15% of dogs 10 months or older. 
Whereas Toxocara was identified at necropsy in the intestines of 
80% of pups 6 weeks of age or younger, eggs of this ascarid were 
detected in no more that 20% of their corresponding fecal 
specimens, a finding that emphasizes the unreliability of "fecal 
exams" in young pups. Since many of these parasitic infections 
are potentially transmissible to humans, public health 
considerations justify early-intiated, strategic use of anti­
parasitic drugs in pups and adult dogs to prevent contamination 
of the environment with infective stages. 
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NATIONAL PREVALENCE OF CANINE PARASITES BASED ON CENTRIFUGAL SUCROSE 
flOTATION EXAMINATION OF FECAL SPECIMENS: A PRELIMINARY REPORT. B. l. 
BLAGBURN*l, D. S. LINDSAY" J. l. VAUGHAN 1

, R. C.lYNN2, W. G. KElCH2. lCOllEGE OF 
VETERINARY MEDICINE, AUBURN UNIVERSITY, Al 36849 AND 2CIBA ANIMAL HEALTH, 
GREENSBORO, NC 27419. 

Internal parasites are among the more common infectious agents that companion animal 
veterinarians must control. To develop and implement effective diagnostic and control strategies, 
veterinarians and parasitologists must be aware of prevalences of parasites in their regions. 
Surveys conducted to date were generally limited geographically to individual cities, or to several 
contiguous counties. We are currently conducting a comprehensive national survey of canine 
parasites, based upon detection of stages of parasites in fecal specimens. Nationwide sampling in 
this study was based on the 1990 human census, assuming that the dog population closely 
follows the human population. Fecal specimens were collected from dogs housed in animal 
shelters. Animal shelters were selected from the largest cities in each state. Fresh specimens were 
collected into 120 ml plastic specimen cups with screw-cap lids. Specimen cups were placed in 
styrofoam shipping boxes containing "cold pack" inserts, and shipped to Dr. Blagburn's 
laboratories via overnight courier. Signalment for dogs from which the specimens were provided 
on an accompanying sheet. Specimens were examined using the centrifugal sucrose flotation 
procedure. At abstract deadline, 893 specimens had been examined. The following parasites (% of 
total examined in parentheses) were observed: Toxocara canis (26%), Toxascaris leonina (.2%), 
Ancylostoma caninum (35%), Uncinaria stenocephala (2%), Trichuris vulpis (22%), Capillaria spp. 
(0.9%), Giardia spp. (3%), Isospora spp. (7%), Sarcocystis spp. (3%), Hammondia spp. (0.3%), 
Physaloptera spp. (0.2%), Dipylidium caninun (0.3%)' Taeniidae (0.5%). Prevalences based on 
animal signalment and geographic regions also will be presented. 
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THE PHYLOGENETIC RELATIONSHIP OF SARCOCYSTIS NEURONA TO OTHER 
COCCIDIA DETERMINED BY MOLECULAR COMPARISONS. C.K. FENGER l

", 

D.E. GRANSTROM l , J.L. LANGEMEIER l
, A. GAJADHAR2, G. COTHRAN l

, R.R. 
TRAMONTINl, J.P. DUBEy3, S. STAMPERl. lUNIVERSITY OF KENTUCKY, 
LEXINGTON, KY 40546; 2HEALTH OF ANIMALS LABORATORY, 
AGRICULTURE CANADA, SASKATOON, SASKETCHEWAN, CANADA, S7N2R3; 
3Z00NOTIC DISEASE LABORATORY, USDA, BELTSVILLE, MD 20705. 

The small ribosomal subunit gene (SSURNA) of S. neurona was amplified using universal 
primers, and sequenced. The gene was found to be 1806 nt in length, with a G/C 
content of 46 % . Comparison of these sequences to partial sequences of seven other 
Sarcocystidae was performed by both parsimony and distance matrix analyses. Eimeria 
tenella and Cryptosporidia were included in the analyses as outgroup species. These 
analyses confIrmed placement of S. neurona in the genus Sarcocystis, and suggested a 
close relationship to S. muris, S. giganteaand T. gondii. Molecular phylogeny agreed with 
previous findings based on phenotypic characters that those Sarcocystis spp which utilize 
the dog (Canis jamiliaris) as the primary host evolved from a common ancestor, whereas 
those species (including T. gondil) which utilize the cat (Felis domesticus) as the primary 
host evolved from another common ancestor. S. neurona is closely related to the group 
which utilizes the cat as the primary host, suggesting that molecular phylogeny provides 
clues which may direct the investigation into unknown coccidian life cycles. 
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DIFFERENTIATION OF SARCOCYSTIS NEURONA FROM EIGHT RELATED COCCIDIA 
BY RANDOM AMPLIFIED POLYMORPHIC DNA ASSAY. D.E. GRANSTROM1

- , J.M. 
MACPHERSON2

, A.A. GAJADHAR2, J.P. DUBEy3, R. TRAMONTIN 1
, AND S. 

STAMPERI. lUNIVERSITY OF KENTUCKY, LEXINGTON, KY, 40546; 2HEALTH OF 
ANIMALS LABORATORY, AGRICULTURE CANADA, SASKATOON, 
SASKATCHEWAN, CANADA, S7N 2R3; 3Z00NOTIC DISEASE LABORATORY, USDA, 
BELTSVILLE, MD 20705. 

The random amplified polymorphic DNA assay was used to compare four isolates of 
Sarcocystis neurona and eight species of coccidia from the genera Sarcocystis, Toxoplasma, 
or Eimeria. A single, common 550 bp DNA fragment was amplified from the DNA of each 
S. neurona isolate using a 16-nucleotide primer. Cross hybridization analyses among S. 
neurona isolates showed that DNA fragments had at least partial sequence homology. The 
primer generated several DNA fragments, including a 550 bp DNA fragment, from the related 
coccidia. DNA hybridization analyses indicated no sequence homology between these 
fragments and the 550 bp DNA fragment generated from S. neurona. The S. neurona 550 
bp DNA fragment also did not hybridize with genomic blots of various related coccidia. 
These results suggest that the S. neurona DNA fragment may be useful as a species-specific 
probe. 
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DEVELOPMENT OF PARASITE-SPECIFIC rDNA PROBE FOR SARCOCYSTIS 
NEURONA ASSOCIATED WITH EQUINE PROTOZOAL MYELOENCEPHALITIS. AE 
MARSH*, BC BARR, JE MADIGAN, PA CONRAD, SCHOOL OF VETERINARY 
MEDICINE, UNIVERSITY OF CALIFORNIA, DAVIS 95616. 

Sarcocystis neurona, the etiologic agent of equine protozoal myeloencephalitis (EPM) was 
isolated and described in 1991. To date however, there are limited means available for 
antemortem detection of this protozoan in horses, and the life cycle, mode of transmission and 
pathogenesis of this disease remain unknown. Ribosomal RNA (rRNA) is present in multiple 
copies and is highly conserved between protozoan species. Ribosomal DNA probes that are 
specific for ~. neurona would allow antemortem detection and could be useful in elucidating 
the life cycle and pathogenesis of the parasite. The purpose of this study was to develop 
parasite specific rDNA probes for~. neurona and use the rRNA gene sequence to determine 
the phylogenic relationship of this parasite to other coccidian species. We obtained an isolate 
of ~. neurona by in vitro cultivation of homogenized neural tissue from a horse with EPM and 
prepared DNA from culture-derived merozoites. Using primers for a highly conserved region 
of the rRNA gene, we amplified rDNA by the polymerase chain reaction (PCR) and used these 
products to identify parasite-specific sequences. Preliminary data evaluating the use of the 
parasite-specific rDNA probes on clinical samples, and the phylogenic analysis of the rRNA 
sequences will be presented. This research was supported by a grant from The Equine 
Research Laboratory, University of California Davis. 
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DEIECl10N OF BOVINE TRICHOMONIASIS wrrn A SPECIFIC DNA PROBE AND PeR AMPLIFICATION SYSTEM. 
MICHAEL S. Y. HO, 1 * ROBERT H. BONDURANT,2 PHILLIP J. CONRAD,l RANCE B. LEFEBVRE,l ENRIQUE PEREZ,3 
AND PATRICIA A. CONRAD.! DEPARTMENT OF PATHOLOGY, MICROBIOLOGY AND IMMUNOLOGY! AND 
DEPARTMENT OF POPULATION MEDICINE AND REPRODUCTION,2 SCHOOL OF VETERINARY MEDICINE, 
UNIVERSITY OF CALIFORNIA, DAVIS, CA. 95616, AND SCHOOL OF VETERINARY MEDICINE, UNIVERSIDAD 
NACIONAL, HEREDIA, COSTA RICA. 3 

Trichomoniasis is a widespread, economically important, venereal disease of cattle which causes infertility and 
abortion. Effective control of trichomoniasis has been impeded by the insensitivity of traditional diagnostic 
procedures, which require the isolation and cultivation of the parasite, Tritriclwmonas foetus, from infected 
cattle. We developed a 0.85-kb T. foetus DNA probe by identifying conserved sequences in DNAs from T. 
foetus that were isolated from cattle in California, Idaho, Nevada, and Costa Rica. The probe hybridized 
specifically to DNAs of T. foetus isolates from different geographic areas but not to DNA preparations of 
Trichomonas vaginalis, bovine cells, or a variety of bacteria from cattle. The probe detected DNA from a 
minimum of 105 T. foetus organisms. To improve sensitivity, a partial sequence of the probe was used to 
identify oligonucleotide primers (IFl and TF2) which could be used to amplify a 162-bp product from T. foetus 
DNAs by PCR. A chemiluminescent internal T. foetus sequence probe was hybridized to Southern blots of the 
amplification product This sy.stem detected as few as one T. foetus organism in culture media or 10 parasites in 
samples containing bovine preputial smegma. Analysis of 52 clinical samples showed that 47 (90.4%) of the 52 
samples were correctly identified, with no false-positive reactions. In comparison, the traditional cultivation 
method detected 44 (84.6%) of the 52 samples from T. foetus-infected and uninfected bulls. These results 
indicate that the PCR-based amplification system could be a useful alternative method for the diagnosis of 
bovine trichomoniasis. 
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DETERMINATION OF SNAIL INTERMEDIATE HOST INFECTION RATES WITH FA SCIOLA 
HEPA TlCA USING A DNA PROBE ASSAY. R. M. KAPLAN* AND C. H. COURTNEY. 
DEPARTMENT OF INFECTIOUS DISEASES, COLLEGE OF VETERINARY MEDICINE, 
UNIVERSITY OF FLORIDA, GAINESVILLE, FLORIDA 32611. 

Data on the bionorrtics and infection rates of the snail intermediate hosts of Fasciola hepatica 
can be used to evaluate changes in seasonal pasture contamination levels and the ensuing risk 
to grazing livestock. However, classical techniques used for the determination of snail 
infections lack the sensitivity and specificity needed to obtain accurate data. We have solved 
this problem by developing an assay using a highly sensitive and specific DNA probe. This 
assay can detect an infected snail immediately following miracidial penetration, can be 
completed in less than three minutes per snail (excluding incubation time), and costs only 33q: 
per snail. In this assay, DNA of snails is extracted using a protocol which is based on the 
ability of CT AB to precipitate nucleic acids in preference to proteins or polysaccharides at low 
salt concentrations. DNA extracts are transferred to untreated 96-well microplates and 
denatured by the addition of NaOH. Denatured samples are then transferred to nylon 
membranes with a multi-channel pipettor using a dot-blot manifold. DNA is crosslinked to 
membranes by UV light and then hybridized with labeled probe overnight. We have used both 
radioisotopic and chemiluminescent detection systems in this assay. Current and future 
applications of this assay including advantages and disadvantages of the two detection systems 
and seasonal infection data of snails collected from cattle ranches in Florida will be presented. 
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CLONING AND CHARACTERIZATION OF A GENE ENCODING AN IMMUNODIAGNOSTIC ANTIGEN 
FOR BOVINE CYSTICERCOSIS. D.S.ZARLENGA*, R.M. RHOADS, USDA AGRICULTURAL 
RESEARCH SERVICE, BELTSVILLE, MD, AND F. AL-YAMAN, INST. OF MEDICAL RESEARCH, 
PAPUA, NEW GUINEA. 

A cDNA expression library was constructed in Agtll using poly A mRNA from the 
metacestode stage of Taenia crassiceps. The library was screened with rabbit 
antiserum to a previously defined protein fraction from Taenia hydatigena 
immunodiagnostic for bovine cysticercosis and with sera from cattle with 
experimentally-induced cysticercosis. One clone (ATcA2) containing a 280 
base pair (bp) cDNA insert, reacted strongly with both antisera. A second 
clone (ATcA5.5) revealed the full-length cDNA sequence to be 361 bp. Data 
from Southern blots and enzymatically-amplified genomic DNA segments were 
consistent with multiple copies or a gene family within the genome. The 
ATcA2 cDNA insert was subcloned into plasmid pPR987 and generated a 47 kDa 
maltose-binding fusion protein (TcA2-MBP). Affinity-purified TcA2-MBP 
antigen reacted positively by ELISA with sera from cattle with experimental­
ly-induced ~ saginata infections but not with sera from cattle with Fasciola 
hepatica or common gastrointestinal parasite infections. Rabbit polyclonal, 
monospecific antisera to TcA2-MBP. recognized a 10 kDa protein in the cyst 
fluid, body wall and excretory/secretory products of the metacestode stage 
of ~ crassiceps and immunolocalized this protein to organelles within the 
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EXPRESSION OF CLONED TUBULIN GENES FROM HAEMONCHUS 
CONTORTUS IN ESCHERICHIA COLI: ALTERATION OF BENZIM:IDAZOLE 
BINDING BY SITE-SPECIFIC MUTAGENESIS. G.W. LUBEGA1*, B. NAREt, E. 
GEORGES!, T.G. GEARY2, R.D. KLEIN2 AND R.K. PRICHARD1

• IINSTITUTE OF 
PARASITOLOGY OF McGILL UNIVERSITY, STE-ANNE DE BELLEVUE, QUEBEC, 
CANADA, H9X 3V9; 2UPJOHN LABORATORIES, KALAMAZOO, MI49001. 

A B-tubulin isoform (1312-16) from H. contortus was altered in the putative benzimidazole 
binding site by base-specific mutagenesis and expressed in E. coli. The mutant and wild 
type polypeptides were compared by tritiated mebendazole binding and photo-affinity 
labelling using a photoactive benzimidazole analogue (iodoazidosalicyl-benzimidazole). A 
switch from phenylalanine to tyrosine at position 200 altered the benzimidazole binding 
characteristics. 
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THE ROLE OF THE CUTICLE IN IMPARTING RESISTANCE TO PROTEOLYTIC DIGESTION 
IN HAEMONCHUS CONTORTUS AND OSTERTAGIA OSTERTAGI INFECTIVE LARVAE. 
R.H. FETIERER* AND M.L. RHOADS. HELMINTHIC DISEASES LABORATORY. 
LIVESTOCK AND POULTRY SCIENCES INSTITUTE. USDA/ARES. BELTSVILLE MD , 
20705. 

The free-living infective larvae of Haemonchus contortus and Ostertagia ostertagi are subject to 
proteolytic attack by bacterial and fungal pathogens in the environment. The cuticle may playa 
crucial role in resistance to attack by these agents and the present study develops a model to assess 
the mechanism by which the cuticle resists digestion. 

Infective larvae ofH. contortus and O. ostertagi were labeled with 1-125 using a method previously 
shown to restrict label primarily to the cuticle. The labeled larvae were incubated in the presence 
of fungal or bacterial proteolytic enzymes and the release of 1-125 quantified by scintillation 
counting. For live larvae of either species, very little radioactivity (less than 10 %) was released 
from the cuticle by proteolytic digestion compared to the controls without enzyme. However, when 
larvae of either species were killed by heat (80 C for 10 min) greater than 60% of the radioactivity 
was released from the cuticle compared to controls. In separate studies, sheaths isolated from H. 
contortus and labeled by the above method were readily digested by fungal protease. These results 
suggest a critical role for the cuticle in resisting proteolytic attack and this resistance may be actively 
maintained by the larvae. 
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USEFULNESS OF ANTIGEN TESTS (DiroCHEK®) IN MONITORING HEARTWORM (DIROFILARIA 
IMMITIS) INFECTION IN DOGS ON CLINICAL PROPHYLAXIS PROGRAMS WITH IVERMECTIN 
AND MILBEMYCIN OXIME. J.W. MCCALL,*l T.L. MCTIER,2 N. SUPAKORNDEJ,2 AND R. 
RICKETTS. 2 lUNIVERSITY OF GEORGIA, ATHENS, GA; 2TRS LABS, INC., ATHENS, GA. 

Last year, we reported that ivermectin (IVR, 6 mcg/kg) given monthly 
beginning 4 months after inoculation (PI) of larvae (L3) and continuing for 
13 months was 98% effective in suppressing infection; milbemycin (MLB, 500 
mcg/kg) was only 49% effective. As a follow~up, 21 beagles (3-5/gp) were 
given 50 L3 SC. Monthly treatment (x 13) of 2 groups (3/gp) with IVR 
(6 mcg/kg) and MLB (500 mcg/kg), respectively, was started at 3 months PI. 
Monthly treatment (x 12) of 2 groups (5/gp) with IVR and MLB, respectively, 
was initiated at 4 months PI. All dogs will be necropsied at 17 months PI. 

All control dogs (5/gp) have had patent infections since 7 months PI. 
Only 1 dog treated with IVR beginning at 4 months has had microfilariae (MF) 
(l/ml, once); only 1 dog treated with MLB beginning at 4 months PI has had 
MF. None of the dogs treated with IVR or MLB beginning at 3 months PI has 
had MF. The 5 controls have been antigen (Ag)-positive (DiroCHEK®) since 
7 months PI. Seroconversion occurred somewhat later in dogs treated with 
IVR and MLB beginning at 4 months PI. Now (13 months PI), all of these dogs 
are Ag-positive, but Ag levels are much lower in the IVR-treated dogs than 
in the MLB-treated dogs and controls. For the past 2 months, Ag has not 
been detected in the dogs treated with IVR beginning at 3 months PI, but a 
few weak- to low-positive tests were seen earlier. Two of 3 dogs treated 
with MLB beginning at 3 months PI have had low to moderate Ag levels for 
5-10 months, but the remaining dog has been negative. These data suggest 
that monthly treatment with IVR beginning at 3 and 4 months PI is highly 
effective in suppressing infection, but treatment with MLB beginning at 
3 or 4 months PI appears to be moderately effective. 
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COMPARISONS OF CURRENTLY USED CANINE HEARTWORM ANTIGEN DETECTION 
KITS WITH VETRED® 

T. TSEGGAP, QI-YUN ZENG2, D. COCHRAN*1, C. COURTNEy2, M. MACKOWIAI(1 

Four commercially available kits utilized for detection of adult heartworm Dirofilaria immitis were 
evaluated for sensitivity and specificity. Forty-eight (48) whole blood and serum specimens from 
dogs with known adult heartworm burdens were used in the study. Adult heartworm burden was 
determined by necropsy. Tests were performed in accordance with manufacturer's instructions for 
each kit. To maintain objectivity of the test results, VetRED® tests were performed in a blinded 
manner (without knowledge of necropsy or other test results). 

Of the 48 dogs necropsied, sex of worms and worm burden were determined and categorized. 
Utilizing necropsy findings as the reference standard. VetRED® was compared with Assure/CH®, 
SNApe and Dirochek® heartworm antigen test kits. Sensitivity in the 8 animals bearing 1-2 female 
worms was: 88% for Assure/CH®, 75% for VetRED®. 25% for SNAPe and 100% for Dirochek®. 
Sensitivity in the 13 animals bearing 3-6 female worms was 92% for all kits tested except SNAPs 
which demonstrated an 85% sensitivity. (differences are not statistically significant at p~0.05). All 
kits demonstrated 100% sensitivity at ~ 7 female worms. Of the 48 dogs, 20 represented occult 
infections, 12 of which bore ~ 1 female worm. Of these 12 specimens VetRED®, Assure/CH®, and 
Dirochek® detected 11, while SNAPs detected 7. One specimen from a dog bearing 5 male worms 
was not detected by any of the kits except Dirochek® which demonstrated a weak positive result. 
All kits demonstrated 100% specificity (confidence limit for n=12, 75.3-100.0%, a=0.05). 

lRhone Merieux, Inc., Athens, GA 30601. 2University of Florida, Gainesville, FL 32611. 
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COMPARATIVE EVALUATION OF THE 
ANTIGEN TEST KITS USING WHOLE 
MCCALL,2 AND N. SUPAKORNDEJ. 1 

GEORGIA, ATHENS, GA. 

SENSITIVITY AND SPECIFICITY OF ADULT HEARTWORM 
BLOOD AND/OR SERUM. T.L. MCTIER,*l J.W. 
lTRS LABS, INC., ATHENS, GA; 2UNIVERSITY OF 

Six ~ASSURE®/CH, DiroCHEK®, and UNI-TEC®CHW from Synbiotics Corporation; 
Snap and PetChek® from IDEXX Laboratories, Inc.; and VetRED® from Rhone 
Merieux. Inc.) commercially available heartworm antigen test kits, plus a 
new UNI-TEC®CHW kit ("SBIO.WBtt) that has been revised to accept whole blood 
as well as plasma and serum, were evaluated. Sensitivity was determined 
using whole blood and/or serum from 92 dogs with experimentally induced 
infections of Dirofilaria immitis and 10 dogs with naturally acquired 
heartworm infections. Specificity was evaluated using samples collected 
from 102 noninfected dogs. Necropsy results were available from 80 of the 
infected dogs and 84 of the noninfected dogs. The heartworms from 100 of 
the 102 infected dogs were ~ 9.3 months of age. The data were analyzed for 
sensitivity as follows: (1) overall (male and/or female worms present). 
(2) 1 or more female (F) worms, (3) 3 or more F worms, (4) 6 or more F 
worms, and (5) 1 to 24 male worms only. Overall sensitivities (%) with 
serum samples for each of the kits were as follows: ASSURE®/CH, 91.2%; 
DiroCHEK®, 90.2%; SBIO.WB, 90.2%; UNI-TEC®CHW, 90.2%; Snap~, 90.2%; and 
PetChek®, 82.4%. Overall sensitivities (%) with whole blood samples were 
as follows: SBIO.WB, 89.2%; Snap~, 89.2%, and VetRED®, 84.3%. All of the 
9 dogs which had male-only infections were negative on all test kits. When 
these 9 dogs were excluded, the sensitivities increased for all test kits 
as follows: ASSURE®/CH, 100%, DiroCHEK®, 98.6%; SBIO.WB (serum), 98.6%; 
SBIO.WB (whole blood), 97.2%; UNI-TEC®CHW, 98.6%; Snap~ (serum), 98.6%; 
SnapN (whole blood), 97.2%; PetChek®, 87.3%; and VetRED®, 90.1%. All of 
the kits were 100% specific. 
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IDENTIFICATION OF POTENTIAL HEARTWORM VACCINE ANTIGENS FROM 
DIROFILARIA IMMITIS BY CROSS PROTECTION IN BRUGIA PAHANGI INFECTED 
MICE. B. HAMMERBERG, K. NAKAGAKI, S. ORTON. NORTH CAROLINA STATE 
UNIVERSITY. RALEIGH, NC 27606. 

Brugia pahangi is a fIlarial nematode that naturally dwells in the lymphatic ducts of dogs 
and cats. BALB/c mice permit 'development of B. pahangi for up to 14 days after 
intraperitoneal infection and resistance to early larval stages can be quantitated in immunized 
mice 10 days post challenge. We have used B. pahangi challenged mice to screen extracts 
of Dirofilaria immitis for cross protection and thus to indicate candidate vaccine antigens 
active against D. immitis infection in dogs. An extract of adult female D. immitis using 
sodium doederyl sulfate (SDS) and 2-mercaptoethanol yielded glycoproteins at 81-92 and 
68-75 KD on SDS PAGE that reduced B. pahangi larval survival by 75 % in mice, reacted 
with a monoclonal antibody specific for carbohydrate side chains on circulating antigens 
found in B. pahangi infected dogs and stimulated blastogenesis in peripheral blood 
leucocytes (PBL) from B. pahangi infected dogs. These glycoproteins are currently being 
studied for reactivity with serum and PBL from D. immitis infected dogs. 
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PREVALENCE OF DIROFILARIA IMMITIS IN CATS IN JAPAN. R.A. 
RONCALLIl, Y. YAMANE2 , T. NAGATAl. lMERCK RESEARCH 
LABORATORIES, TOKYO, JAPAN, AND 2ANIMAL CLINICAL RESEARCH 
FOUNDATION, TOTTORI, JAPAN. 

The prevalence of Dirofilaria immitis in cats in Japan has been examined over a 
period of 32 years. Fourteen surveys involving a total of 2,472 cats, conducted in 
two islands of Japan (Honshu and Kyushu), were studied. The surveys evaluated 
both stray and house cats. Presence of D. immitis was detected at necropsy. The 
results show a prevalence of D. immitis of 2.7% (varying from 1.2 to 7.0%) in cats 
in the two islands. 
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DIROFILARIA IHHITIS IN CATS: PARASITOLOGIC AND IMMUNODIAGNOSTIC DATA ON 
INFECTIONS INDUCED BY SIMULATED NATURAL EXPOSURE TO EXPERIMENTALLY INFECTED 
MOSQUITOES. A.E. MANSOUR,*l J.W. MCCALL,l T.L. MCTIER,2 N. SUPAKORNDEJ,2 AND 
R. RICKETTS. 2 lUNIVERSITY OF GEORGIA, ATHENS, GA; 2TRS LABS, INC., ATHENS. 

To simulate natural transmission of heartworm infection, 18 (9 M, 9 F) 
laboratory-reared domestic shorthaired cats (11-15 mos.) and a beagle were 
used. Each was anesthetized by 1M injection of ketamine (90.0 mg/ml) plus 
acepromazine (0.9 mg/ml), based on the ketamine dosage of 15 mg/lb (100 
mg/ml). Individuals were placed in a mosquito-proof cage (17" x 27" x 9") 
with two 4" i.d. openings covered with cloth sleeves, and the top was 
replaced by a transparent plastic cover, with 3 screened openings (2" i.d.), 
that was secured to the bottom. About 30 Aedes aegypti were dissected to 
determine the number of L3 per mosquito. Fifty to 100 mosquitoes were 
released into the cage and allowed to feed for 45 min. The blood-fed 
mosquitoes were counted, about 30 were dissected, and appropriate 
calculations were made to estimate the number of L3 transmitted to each 
animal (214 L3/cat, range, 96-460; dog, 120 L3)' One male cat (31 worms, 
heart; 5, abdominal aorta) had to be euthanized on Day 194. One male (14 
worms) died at Day 211. The cats were euthanized at Day 271. Six of 9 
(66.7%) male cats had heartworms (avg., l4.0/inf. cat; range, 2-36); 5 of 9 
(55.6%) female cats had worms (avg., 6.0/inf. cat; range, 2-12). Overall, 
11 of 19 (61.1%) cats had worms (avg., 10.4/inf. cat); the dog had 58. 
Three of 6 infected males and 4 of 5 infected females had micro filariae (MF) 
(range, l-8/ml) on Days 195, 203, and/or 210. None of the cats was positive 
on the antigen (Ag) test (DiroCHEK®) until Day 168, when 4 of 6 infected 
male cats and 2 of 5 infected female cats were positive; all infected cats 
were positive on Day 195 and thereafter. One female cat (only 3 M worms) 
had MF on Day 203 and was Ag-positive on Day 195 and thereafter. 
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EFFICACY OF IVERMECTIN IN PREVENTING DEVELOPMENT OF DIROFILARIA IMMITIS IN CATS 
FOLLOWING SIMULATED NATURAL EXPOSURE TO INFECTED MOSQUITOES. J.W. MCCALL·1, 
T.L. MCTIER2, A.D. JERNIGAN3, R. ALVA3, AND N. SUPAKORNDEJ2. 1UNIVERSITY OF GEORGIA, 
ATHENS; 2TRS LABS, INC., ATHENS, GA; 3MERCK RESEARCH LABORATORIES, RAHWAY, NJ. 

Forty (20 M, 20F) 6- to 9-month-old laboratory-reared domestic shorthair cats were used to 
evaluate the transmission of heartworm larvae from mosquitoes to cats and the efficacy of ivermectin 
in preventing heartworm maturation in cats. Each cat was anesthetized on Day -30, and caged 
mosquitoes infected with D. immitis were allowed to feed on a shaved area of the skin of the lateral 
aspect of a thigh. Calculations made by subtracting the average number of ~ per mosquito after 
feeding from the average number of ~ before feeding and multiplying this number by the number of 
mosquitoes feeding on each cat indicated that cats received an estimated range of 329-1164 ~. 
Beginning at Day 0 (30 days post infection), 20 cats were given ivermectin in a chewable formulation 
designed to deliver a minimum dosage of 24 mcg/kg b.w. once a month for 5 months. Twenty control 
cats received vehicle. Two control cats (42 and 65 worms) died late in the study with clinical signs 
resembling caval syndrome. One control cat mistakenly treated with ivermectin was dropped from the 
study. The cats were necropsied on Day 148 (178 days post infection). 

Thirteen of 19 (68.4%) control cats had heartworms (geo. mean, 2.48 worms/cat; range, 0-65). 
None tested positive for heartworm antigen until necrORSY, when 2 cats were positive on the CITEID 
Semi-Quant test, and 1 was positive on the UNI-TEC® CHW test. None of the treated cats had 
heartworms, and none was positive on the CITE® Semi-Quant test. Thus, ivermectin (.:::. 24 mcg/kg) 
given monthly beginning 1 month after exposure to infected mosquitoes prevented heartworm infection 
in cats in this study. 
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MOLINEUS SP., OLLULANUS TRICUSPIS AND OTHER PARASITES OF 
CATS IN LOUISIANA. T.E. STEWART*, P.R. SMITH AND D.R. 
THOMPSON. LOUISIANA STATE UNIVERSITY, BATON ROUGE, LA 
70803. 

The frozen viscera of 173 cats were made available for recovery of 
gastrointestinal parasites. A total of 13 species of helminths were found: 6 
nematodes, 4 cestodes, 2 trematodes and 1 acanthocephalan. The most 
common parasites in the 134 positive cats (77.4 %) were: Ancylostoma 
tubaeforme (41.6%), Dipylidium caninum (32.4%), Taenia teaniaeformis 
(22.5%) and Toxocara cati (20.2%). Of particular interest was the presence 
of Ollulanus tricuspis in 5 cats and Molineus sp. in 14 cats. M. barbatus, 
originally described from the raccoon has been reported from cats in Georgia 
~d Arkansas. The synlophe of the Louisiana specimens differs from M. 
barbatus from Georgia and Louisiana raccoons. Other parasites found in the 
cats were: Spirometra, Mesocestoides, Amphimerus, Physaloptera, larvae of 
Aelurostrongylus and eggs of Paragonimus. The morphology of the 
acanthocephalan found in 1 cat is similar to species normally parasites of 
birds. 

EFFICACY OF PRAZIQUANTEL (DRONCIT) AGAINST IMMATURE AND PATENT 
ECHINOCOCCUS MULTILOCULARIS IN DOGS. K.R. KAZACOS*, S.T. STORANDT, 
D.L. BOLKA, AND R.D. McCURDy1. PURDUE UNIVERSITY, WEST LAFAYETTE, 
IN 47907 AND lMILES INC. AGRICULTURE DIVISION, SRA WNEE MISSION, KS 
66201. 

A blinded, controlled anthelmintic trial was conducted to assess the efficacy of marketed 
tablet and injectable formulations of praziquantel (Droncit) against immature and patent 
E. multilocularis in dogs. E. multilocularis was isolated from an Indiana coyote and 
maintained as a larval infection in gerbils. Sixteen dogs, studied in 4 groups of 4 dogs each, 
were each infected orally with 104,000 E. multilocularis proto scolices. Each group 
contained one dog randomly assigned to praziquantel tablet treatment, one to injectable 
solution treatment, and two untreated controls. Treatments and necropsies were done on a 
staggered schedule. For groups 1-3, respectively, treated dogs received praziquantel tablets 
(5.0-7.0 mg/kg) or injectable solution (4.8-5.7 mg/kg) at 1, 7 or 14 days post-infection 
(PI), followed by necropsy of one dog and its paired control at 7, 14, 21, 24, 26 and 30 
days PI. For group 4, two dogs were treated at the start of egg shedding and, using fecal 
egg counts, their egg shedding was compared to that of two control dogs; subsequently, the 
two controls were also treated. Both formulations of praziquantel were 100% effective in 
clearing immature E. multilocularis infections from treated dogs. Untreated control dogs 
(n=6) had an average of 46,317 E. multilocularis (range 6,800-71,200) at necropsy, versus 
o worms in treated dogs. Egg shedding in patent infections dropped rapidly to zero 
following treatment, and no worms were seen at necropsy. It was concluded that 
praziquantel is a highly effective treatment for all ages of E. multilocularis in dogs. 
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A COMPARISON OF THE SUITABILITY OF CATS AND DOGS AS HOSTS OF THE 
INDIANA ISOLATE OF ECHINOCOCCUS MULTILOCULARIS. S. T. STORANDT* AND 
K. R. KAZACOS. PURDUE UNIVERSITY. WEST LAFAYETTE, IN 47907. 

The suitability of cats and dogs as hosts of the Indiana isolate of Echinococcus 
muItilocularis was evaluated through a sequential study using experimental 
infections. Nine cats and ten dogs were infected with 65,000 and 104,000 
proto scolices, respectively. One cat and one dog were killed on days 7, 14, 21, 
24, 26, 28, and 30 post-infection (PI), except on day 28 where canine data from 
a previous study were used. The remaining two cats and four dogs were kept in 
isolation and their egg shedding patterns were monitored. Quantitative feca~ 
egg counts were conducted every 8 hours for these animals from the onset of 
egg shedding to day 53 PI for cats and days 31 (n=2), 38, and 48 PI for dogs. The 
rate of infection was significantly greater in dogs (x=44.5%; range 6.5%-68.5%) 
than in cats (x=7.9%; range <.1%-40.8%). In cats, worm recovery dropped 
considerably after day 7 PI, and worms exhibited retarded growth as indicated 
by reduced strobilar size, delayed maturation and onset of egg shedding. These 
results indicate that the Indiana isolate of E. multilocularis did much better in 
dogs than in cats with regard to establishment and maintenance of infection 
as well as worm development. Although dogs appear to be the more suitable 
host for Ii. multilocularis. cats can develop patent infections, albeit at a lower 
rate of infection and with reduced fecundity. 
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USE OF THE STRONGYLOIDES STERCORALIS INFECTED GERBIL TO TEST 
ANTHELMINTICS. T.J. NOLAN* AND G.A. SCHAD. UNIVERSITY OF PENN­
SYLVANIA, PHILADELPHIA, PA. 

The use of ivermectin against Stronqvloides stercoralis both in 
dogs and humans is just beginning. Using the gerbil model for 
uncomplicated strongyloidiasis it was determined that ivermectin 
at a dose of 200 ugjkg, given once per os (PO), would kill all of 
the adult worms in the gerbil's intestines. Doses of 200 and 400 
ugjkg when given SUbcutaneously (SQ) had no effect on adult 
worms. Using methyl prednisolone acetate treated gerbils as a 
model for hyperinfection, it was found that ivermectin, given PO, 
at doses as high as 1600 ugjkg had no effect on the autoinfective 
third-stage larvae. 

It has been noted that the immunosuppressive drug Cyclosporin 
A (CyA) kills §. ratti in rats. In gerbils, CyA given daily at 
30 mgjkg, PO, was effective at killing adult S. ratti, but not 
when given SQ. CyA given PO at 30 mgjkg, was also effective at 
killing adult §. stercoralis. One dose of CyA did not signifi­
cantly reduce the adult worm burden, while 3 doses did. 

We wish to acknowledge the support of Merck AgVet in this 
study. 
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STRONGYLOIDES STERCORALIS: STAGE-TO-STAGE VARIATION IN ANTERIOR 
NEUROSENSORY ULTRASTRUCTURE. B. R. CHERRY, A.E. FINE, K. LOHR, 
V.M. BHOPALE, F.T. ASHTON, and G.A. SCHAD*, DEPT OF PATHOBIOLOGY, 
UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA, PA 19104. 

In a previous presentation we described the anterior sensory 
ultrastructure of the strongyloides stercoralis freeliving 
infective larva (L3i). We have now explored within-stage variation 
and compared the L3i stage with the rhabditiform larval stage (L1) 
and with the autoinfective L3-stage larva (L3a). 

Given that cell constancy occurs in nematodes, little within-stage 
variation was anticipated and, in fact, little was observed. with 
reference to stage-to-stage variation, in L1 larvae the internal 
labial neurons are exposed to the environment, whereas in L3i 
larvae these neurons are covered by cuticle, suggesting that the 
probable chemoreceptors·· of the former are converted to stretch 
receptors in the latter, a skin-penetrating stage. In the L3a, 
compared to the L3i stage, there are some differences in the 
re,.lative lengths of the amphidial dendritic processes, . and, 
surprisingly, the Lamellar Neuron, a putative thermoreceptor, is 
larger. This suggests that in the L3a, a stage that never leaves 
the host, this complex cell may have several sensory functions. 

102 

INFECTMTY OF HYMENOLEPIS DIMINUTA FOR THE JIRD, MERIONES 
UNGUICULATUS. S.S. JOHNSON* AND G.A. CONDER. UPJOHN LABORATORIES, 
KALAMAZOO, MI 49001. 

In an effort to expand the utility of the jird, Meriones unguiculatus, as a model for 
evaluating anthelmintics, studies were conducted to determine whether the tapeworm 
Hymenolepis diminuta would establish and develop in jirds. Immunosuppressed jirds 
(0.02% hydrocortisone in feed) were inoculated per os with 4 or 5 cysticercoids in a series 
of experiments. Animals were necropsied on day 7, 14, 21, or 28 postinoculation (PI). 
Each small intestine was removed, opened longitudinally, and rinsed with saline, after 
which its mucosal surface was stripped twice between fingers of a gloved hand into saline. 
Both the rinse and material stripped from the mucosal surface were examined under a 
dissecting microscope (10-45X) for the presence and number (based on scolices) of H. 
diminuta. Optimal worm numbers were obtained when jirds were inoculated with 
cysticercoids on the day immunosuppression was initiated. Typically >70% of the 
inoculum was present and these worms were well developed on day 7 PI. By day 14 PI 
worm numbers generally dropped to < 50% of inoculum, while only a rare worm was 
present on day 21 PI. It appears that although H. diminuta is only able to survive in the 
jird for a limited time, this model may be useful for evaluating anthelmintics for cestocidal 
activity. 
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NEURAL LARVA MIGRANS DUE TO BAYLISASCARIS PROCYONIS IN RED 
KANGAROOS. D.W. AGNEWl, K.R. KAZACOS*2, G.L. WATSON-\ B. YAMINP, 
R. BARBIERSl, AND R.D. GARRISON2. IDETROIT ZOO, ROYAL OAK, MI48068; 
2PURDUE UNIVERSITY, WEST LAFAYETTE, IN 47907; 3MICHIGAN STATE 
UNIVERSITY, EAST LANSING, MI 48824. 

Approximately 20 red kangaroos (Megalia rufa), from newborn to 10 years old, were kept 
in an outdoor grass exhibit in an urban zoo. Between October 1991 and September 1993, 
young kangaroos (5 mo. - 1 year) developed progressive neurologic disease, with 
disorientation, ataxia, wide stance, head tilt, "star-gazing" and blindness, progressing to 
recumbency, opisthotonos and death. Eight kangaroos were euthanized or died and another 
3 were/are mildly affected. At necropsy, no gross lesions were present except for 1-3 mm 
granulomas on the gastrointestinal (GI) tract of two animals. Histopathologically, all dead 
kangaroos had extensive non-suppurative encephalitis and migration tracks in the brain, 
with multifoca1 areas of vacuolation, neuronal degeneration, axonal swelling, gliosis, a 
mononuclear cell infIltrate, and perivascular cuffing by lymphocytes and macrophages. 
Cross-sections of a large ascarid larva were seen in the brain of the 7th case, and identified 
as Baylisascaris spp. 43 Baylisascaris larvae were recovered from case 8 by tissue 
digestion, including 32 from the proximal/mid colon, one from the brain, and 10 others 
from the heart, lungs, skeletal muscles and GI tract. Epidemiologic investigation revealed 
an extensive feral raccoon population, infected with B. procyonis and shedding eggs. 
Raccoon feces were commonly found in the kangaroo pens and on overhead boardwalks. 
Following the trapping and removal of over 300 raccoons, changes in janitorial practices 
and moving the remaining kangaroos to a suburban zoo, no further cases have occurred. 
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EFFECTS OF FREEZING ON THE DEVELOPMENT AND INFECTIVITY OF BAYLISASCARIS 
PROCYONIS EGGS. R.D. GARRISON* AND K.R. KAZACOS. PURDUE UNIVERSITY. 
WEST LAFAYETTE, IN 47907. 

An important part of the epidemiology of ascarid infections is the extra­
ordinary resistance of the eggs to environmental conditions. The purpose 
of this study was to examine the effects of freezing on Baylisascaris 
procyonis eggs. Mature female worms were collected from the intestines 
of raccoons and eggs were isolated from the distal uterus. Half the eggs 
were decoated using sodium hypochlorite and half were untreated. Decoated 
eggs were pooled in saline and untreated eggs were pooled in 2% formalin. 
A portion of each pool was kept at room temperature (RT) as a positive 
control, and the remaining eggs were aliquoted into plastic screw-top tubes 
and frozen at -20°C. One tube from each group was removed from the freezer 
after 3 days, 1 week, 2 weeks, 4 weeks and 8 weeks. After the last tubes 
had been at RT for 4 weeks, the aliquots were examined to determine how 
many eggs had developed further. For all samples, 50-55% of eggs contained 
fully developed larvae, regardless of time frozen. Groups of 5 female ICR 
mice were then infected with ca. 200 embryonated eggs from each tube. 
Starting day 9 post-infection, clinical signs of ~. procyonis neural larva 
migrans appeared in the majority of mice, regardless if they received control 
or previously frozen eggs. No differences were seen in the type or severity 
of signs between groups. These findings indicate that freezing at -20°C 
had no detrimental effect on the development or infectivity of B. procyonis 
eggs. - . 
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SEASONAL DISTRIBUTION OF PARASITIC FLIES OF DAIRY CA'l'TLE IN CENTRAL 
ARGKNTINA. L S1'O!1OXYS CALCI11lANS. ANZIANI 7 0.S.*7 GUGLIKIMONE A.A., 
VOLPOGNI, M.M. INTA, ESTACION EXPERIMENTAL AGROPECUARIA RAFAELA7 CC 22, CP 
2300 RAFAKLA, SANTA FE, ARGENTINA. 

Seasonal distribution and feeding activity of Stamo~ calcitranswere 
studied on a dairy farm of the Santa Fe province from November 1990 to 
November 1991 and from August 1992 to August 1993 using front leg counts. In 
both periods7 the general seasonal distribution showed two peaks of stable 
fly popUlation: one in the spring and the other in early falL This seasonal 
trend is similar to the reported for north east of Florida and west of Kansas 
in U.S.A. In the months with maximun S. calcitrans acivity, the time of 
sampling affected significantly (P<O.Ol) the front leg counts. The greatest 
populations were observed in the afternoon counts (15:00 hours) of November 
1991 and December 1992 with average front leg counts of 13.6 and 10 flies 
respectively. In both period of study, the temperature was apparently the 
determinant weather variable in the feeding activities of the fly. 
Populations that exceeded the economic threshold (5 flies/front leg) were 
observed for 22 and 16 weeks of the first and second periods of study 
respectively. 
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SEASONAL DISTRIBUTION OF PARASITIC FLIES OF DAIRY CATTLE ~N CENTRAL 
ARGENTINA. II. lIAKl1ATOBIA IRRITANS. GUGLIEU:1ONE, A.A., ANZIANI, O.S.*, 
VOLPOGNI, M.M., MANGOLD, A.J. INTA, ESTACION EXPERIMENTAL AGROPECUARIA 
RAFAELA. CC 22, CP 2300 RAFAELA (SANTA FE), ARGENTINA. 

HaeuJatobia irritans were counted weekly on one side of 20 Holstein cows from 
a herd receiving no ectoparasiticide treatments, located in the Province of 
Santa Fe, Argentina (31°11'S 61°30'W). The study started on November 18, 1992 
and ended on January 18. 1994. The pattern showed a peak in the middle of the 
spring (mean NQ of flies adjusted to whole cattle body:: 110.3) with 
decreasing numbers until the middle of summer when a population built up 
resulted in a peak by the end of summer-early fall (200.5 flies per cow). A 
reduction of H. irritanspopulation was found thereafter but flies were seen 
throughout the winter (minimum mean number of flies= 0.3 on July 28, 1993). 
Continuos mean fly counts higher than 100 were found from the early March 
1993 to the middle of April 1993 and again by late October 1993 to early 
January 1994. The infestation percentage of the herd with H. irritans was 
100% with the exception of the period starting in early July to the middle of 
September. The frequency interval of horn fly distribution on the individuals 
forming the herd was analysed for the counts of December 1992 to April 1993. 
It showed a negative binomial distribution with only 2% of the counts over 
120 flies. The highest concentration of counts (44%) was found in the lowest 
interval (0-40 flies). Although temperature appears to has an obvious effect 
on the horn fly population dyOamic, other factors such as radiation, water 
saturation and their interactions are being analysed to find their influence 
to modulate its seasonal pattern. 
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TRANSMISSION STUDIES OF ELAPHOSTRONGYLUS CERVI IN NATIVE NORTH 
AMERICAN CERVIDS. A.A. GAJADHAR* AND S.V. TESSARO. HEALTH OF 
ANIMALS LABORATORY, AGRICULTURE AND AGRI-FOOD CANADA, 
SASKATOON, SASKATCHEWAN, CANADA S7N 2R3 

Elaphostrongylus cervi is a protostrongylid parasite of the musculature and central nervous 
system of cervids in Eurasia and New Zealand. The effect of the parasite on North American 
indigenous cervids is unknown. Because g. cervi, and closely related nematodes, have caused 
illness and death in several species of deer and because of the increasing demand tor the 
importation of red deer and other ungulates there is an urgent need to determine the 
susceptibility of native wildlife to this parasite. Larvae of g. cervi were obtained from New 
Zealand and successfully grown to the infective stage in North American molluscs. Young 
white-tailed deer and mule deer, bottle-raised in isolation, were orally inoculated with 
different doses of the parasite. The two inoculated mule deer developed progressive bilateral 
posterior ataxia beginning 104 days post-inoculation. Within three to six weeks mobility was 
severely compromised and both deer had to be euthanized when they were no longer able to 
stand. Larvae were shed intermittently in the feces of one mule deer and found in the lungs 
of both animals. White-tailed deer became lethargic for several days after inoculation, but did 
not develop clinical illness or pass larvae in their feces. Dead parasites, surrounded by 
inflammation, were found in the wall of the gut and other organs of the white-tailed deer. 
Adult worms were recovered from an inoculated red deer which served as a control. 
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PARASITES OF BISON GRAZING THE KONZA PRAIRIE. R.K. RIDLEY, P. WITHERS, A. 
MELLI, AND C. HARMS. KANSAS STATE UNIVERSITY, MANHATTAN, KS 66506. 

A 176 head bison herd grazing 2,150 acres of the Konza prairie in Riley Co., Kansas is being 
monitored for parasitism. The objectives of this study are to 1) ascertain that parasite burdens in 
these animals are being well-tolerated, and 2) to try to determine the type of inhibition of Ostertagia 
sp. based on the times of year Ostertagia sp. eggs are being passed in the feces. This herd is being 
managed with as little intervention as possible. They are not given feed supplements, nor are they 
vaccinated or administered anthelmintics. Rectal fecal samples were obtained from most of the 
animals during the annual roundups in January, 1991 and October, 1993. The herd was not sampled 
at the 1992 roundup. Pasture samples were obtained in May and June of 1991 and June 1992. In 
January, 1991, Cooperia sp. was the predominant genus recovered (72%); Ostertagia was 2%, 
Trichostrongylus sp. was 11 %, and Haemonchus sp. was 15%. In May, 1991, 1-:; recovered from 
Baermann exams were 78% Cooperia sp., 21 % Ostertagia sp. and 1 % Trichostrongylus sp. One 
month later in June, 1991, Ostertagia sp. accounted for 66% of the larvae recovered, Cooperia sp. 
3%, and Haemonchus 30%. In April, 1992,30% of the larvae recovered were Cooperia, 28% 
Ostertagia, 9 % Trichostrongylus, and 35 % Haemonchus. In October, 1993, we recovered 28 % 
Cooperia sp., 37% Ostertagia sp., 24% Haemonchus sp., and 10% Trichostrongylus sp. Quantitative 
fecal exams were done on 116 animals in October 1993. The average (trichostrongyle) EPG was 
214; the range was 0 - 1060. Trichuris sp., Moniezia sp. and Dictyocaulus sp. were recovered from 
several of the animals. Correlations between rainfall, temperature and the prevalence of Ostertagia 
are being detennined. 
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DIDELPHOSTRONGYLOSIS (LUNGWORM INFECTION) IN 
OPOSSUM REHABILITATION CENTER. D.G. BAKER * , 
LAMBERSKI, SCHOOL OF VETERINARY MEDICINE, 
CALIFORNIA, DAVIS, CA 95616. 

OPOSSUMS AT 'AN 
L.F. COOK AND N. 

UNIVERSITY OF 

Few studies have been conducted on lungworm infections of 
marsupials. Recently several cases of verminous pneumonia were 
diagnosed in opossums at an opossum rehabilitation center. A 
study was initiated to answer the following questions: 1) What 
was the pathogen involved? 2) What pathologic changes were 
attributed to lungworm infection? 3) What was the extent and 
distribution of the infection within the free-living and 
captive opossum populations? 4) What was the source of 
infection? and 5) .What was the efficacy of fenbendazole in 
treating lungworm infection in opossums? To address these 
questions, complete necropsies were performed on several 
animals that died. In addition, fecal samples were collected 
from approximately 30 opossums 0,1,2,3,4, and 8 weeks after 
commencement of a two week course of fenbendazole therapy, and 
the Baermann procedure performed. Because this is an ongoing 
study, detailed results are forthcoming. 
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LIBYOSTRONGYLUS DOUGLASSI IN OSTRICHES IN NORTH AMERICA OR "THE 
BIG BIRDS ARE WIRED NOW". T.M.Craig*, H.M. Omar\ P.L. Diamond, College of 
Veterinary Medicine, Texas A&M University, and W.L Wigle, Texas Veterinary Medical 
Diagnostic Laboratory, College Station, Texas 77843, lCollege of Veterinary Medicine, Cairo 
University, Cairo, Egypt. 

Coproculture of ostrich feces from 3 separate farms in Texas revealed the presence of larvae 
indistinguishable from those of the wireworm Libyostrongylus douglassi. The positive 
cultures from 2 of the flocks were birds reported to be native hatched birds. An adult 
reportedly native hatched bird with necrotic gastritis had numerous adult L. douglassi in the 
proventricular gizzard area. The parasite is reportedly the most important parasitic disease 
agent of ostriches in southern Africa and has the potential to be so in North America. 
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EFFICACY OF IVERMECTIN POUR· ON AGAINST OSTERTAGIA OSfERTAGI INFECTION IN TIIE 
AMERICAN BISON. S.B. MARLEY·, CENTERS FUR DISEASE CONfROL & PREVENTION, PARASmC 
DISEASES DIVISION, MS F·13, ATLANTA, GA 30341 & S.B. KNAPP, MONTANA STATE UNIV., 
VETERINARY MOLECUlAR BIOLOGY, BOZEMAN, MT 59717 

There are > 130,000 American bison present in North America in either private herds or National Parks. As 
bison meat and oonsumption, as well as cultural popularity, inc.t'e$e, the numbers of oommercially raised bison 
likely will rise. Bison are suseptible to the same range of parasites as cattle and oommercial bison are reared 
in a similar manner as cattle. Thus, to avoid associated economic losses, bison producers seek to employ 
parasiticides, although none are currently approved. Consequently, producers either abstain from treating or use 
chemotherapeutics on an extra·label basis. The objective of this study was to evaluate the efficacy of ivermectin 
pour-on against Ostertagia ostertagi in the American bison leading to label clearance/approval with bison. Two 
groups of 8 short·yearling bison heifers were artifically infected with 100,000 O. ostertagia l..:J; 44 d post· 
infection (p.i.) one group was treated with 0.5% ivermectin pour-on applied topically @ 500 uglkg bwt, and the 
other was treated with the vehicle only (control). Bison were necropsied 17 and 18 d post· treatment. Fecal 
samples were examined on p.i. days 0, 10, 20, 25, 30, 33, 37, 41, & 44, and p.t. days 3, 6, 10, 13, 17 & 18. Sera 
were collected and analyzed for Anaplasma and Babesia spp. reactivity, all bison tested negative. All bison were 
checked for presence of Fascwla hepatica, via fecal exam and necropsy, all tested negative. Less than 10% of 
the ~ survived to the l.sJ and adult stages. Patency was reached ca. 30 d p.i. Average fecal egg oounts/g were 
significantly lower at necropsy for bison treated with ivermectin vs non-treated oontrol anima1s, EPG = 0 and 
100, respectively. There were no adult worms recovered from bison treated with ivermectin whereas non·treated 
bison had a mean of 5,326 worms. Controlled efficacy (percent reduction of O. ostertagi adults) was thus 100%. 
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CONTROL OF lfAEHATOBIA IRRITANS, AN EcroPARASITE RECENTLY INTRODUCED INTO 
ARGENTINA. ANZIANI, 0.8.*, GUGLIELMONE, A.A., VOLPOGNI, ~LM., MANGOLD A.J. 
INTA, ESTACION KXPERIMKNTAL AGROPECUARIA RAFAEIA, CC 22, CP 2300 RAFAELA 
(SANTA FE), ARGENTINA. 

Field and laboratory studies of the treatment of naturally infested 
cattle showed that at the present horn fly populations are higly susceptible 
to pyrethroids (cypermethrin 6% and flumetrin 1%) and organophosphorus 
(coumaphos" 1%) insecticides. The pour on application of cypermethrin and 
flum.ethrin on dairy and beef heifers produced more than 99 % of reduction of 
the fly population for 26 to 31 days after treatments. The effectiveness of 
both pyrethroids diminished thereafter until day 52 and 61 post treatment 
when the distribution of H. irritans numbers between groups treated and 
controls were no longer statisticallY significant (P>0.05). 

The efficacy of a dust bag containing coumaphos 1% was also evaluated 
to control H. irritans on dairy cows. The cows were exposed four times to a 
dust bag suspended in the doorway of the milking par lour with an interval of 
5 days between treatments. An average reduction of 99.5% (range 100% to 98%) 
and 89.5% (range 90.4% to 88.8%) was observed in the fly populations of the 
treated cows on days 1 and 5 post treatment, respectively. During all the 
observation period there was significative diferences (P<0.001) in the horn 
fly counts among treated (range 0 to 16 flies per animal) and control cows 
(range 103 to 200.5 per animal). 
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CRYPTOSPORIDIOSIS IN LIVESTOCK, COMPANION ANIMALS, EXOTIC 
ANIMALS AND WILDLIFE. R. FAYER, USDA, ARS, BELTSVILLE, 
MARYLAND 20705. 

Recognition of cryptosporidiosis as a widespread and 
economically important parasite of cattle has increased 
dramatically from the mid 1980s to the present. Likewise, 
recognition of the causative agent, cryptosporidium parvum, 
in companion animals, exotics, wildlife and as a human 
pathogen has also increased. Reports of prevalence and of 
new host findings have been accompanied by numerous reports 
on the basic biology of the parasite, its pathogenesis, 
immunological responses of the hosts, and methodologies for 
prevention and treatment of infection. 

This presentation will review the scope of the problem and 
present the latest control and treatment strategies for 
cryptosporidiosis. 
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NEOSPOROSIS. P.A. CONRAD. SCHOOL OF VETERINARY MEDICINE, UNIVERSITY OF CALIFORNIA DAVIS 
CALIFORNIA 95616. . , , 
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DIFFERENTIAL DIAGNOSIS OF COCCIDIANS OF VETERINARY IMPORTANCE. 
DAVID S. LINDSAY, AUBURN UNIVERSITY, AL 36849-5519 

Coccidians are important causes of disease in poultry, livestock 
and companion animals. It is estimated that 350 million dollars a 
year are spent worldwide on anticoccidial agents. Most of the 
traditional coccidia (Eimeria and Isospora) have one host life 
cycles, are host specific, and develop within a characteristic 
location within the host's gastrointestinal tract. Oocysts of 
coccidia are usually characteristic in shape, size, color and 
structure. The numbers of sporocysts within and oocysts and 
numbers of sporozoites within a sporocyst are used to determine 
coccidian identity at the genus level. The prepatent period is 
the length of time it takes before oocysts appear in the feces 
after an animal is infected. The patent period is the length of 
time oocysts are excreted in the feces. Knowledge of the life 
cycle, clinical signs of disease, oocyst structure and prepatent 
and patent periods are essential in obtaining an accurate 
diagnosis of coccidiosis. 
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