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USE OF IVERMECTIN AGAINST SEVERAL NEMATODES IN 
NATURALLY INFECTED RACCOONS (PROCYON LOTOR) 

Richard E. Hill, Jr., D.V.M., M.S., Jeff J. Zimmerman, D.V.M., Ph.D., 

John H. Gr?ve, D.V.M., Ph.D., and George W. Beran, D.V.M., Ph.D. 

Abstract: The anthelmintic effectiveness of various dosages of ivermectin administered i.m. was 

compared in three groups of raccoons (Procyon lotor) naturally infected with nematode parasites. 
Qualitative fecal examinations were performed before treatment and periodically after treatment 

using a sucrose flotation technique. Ivermectin was effective against Placoconus lotoris, Capillaria 
putorii, and Physaloptera sp. at all doses (200-2,000 Mg/kg body weight) and against C. plica at 

higher doses (>600 Mg/kg body weight). Ivermectin was incompletely effective against Baylisascaris 
procyonis and C. procyonis at a dose of 2,000 Mg/kg body weight. 
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INTRODUCTION 

Internal parasites are common in free 

ranging raccoons (Procyon lotor). Baylisas 
caris procyonis, Capillaria procyonis, C. pli 
ca, C. putorii, Placoconus lotoris, and 

Physaloptera sp. are among the many nem 

atode species commonly reported in field 

surveys of raccoons.1'2'67'910 Baylisascaris 

procyonis, the common large roundworm of 

raccoons, is of particular concern because 

of its potential for infection of and causing 
clinical disease in humans and domestic an 

imals.4 Raccoons infected with B. procyonis 
and maintained by private owners, in zoo 

logical parks, in research environs, or in 

wildlife rehabilitation centers pose a partic 
ular hazard because B. procyonis eggs may 
remain infectious for extended periods of 

time in the environment.3 The effectiveness 

of anthelmintics in raccoons is important 
for both animal health and public health 
reasons. Ivermectin (Ivomec, Merck and 

Co., Rahway, New Jersey 07065, USA) has 

anthelmintic activity against a wide range 

of parasites in a variety of species. No stud 

ies, however, have used ivermectin in rac 

coons. The purpose of this study was to 

evaluate the anthelmintic activity of iver 

mectin against several nematodes, includ 

ing B. procyonis, in naturally infected rac 

coons. 

MATERIALS AND METHODS 

Experimental animals: Thirteen rac 

coons from a commercial fur farm in central 

Iowa (USA) and 12 wild-caught raccoons 

(Boone County, Iowa, USA) were used in 

the experiment. Raccoons were housed in 

dividually in stainless steel cages in isola 

tion facilities. Animals were maintained on 

dry dog food (Canine Maintenance Science 

Diet, Hills Pet Products, Topeka, Kansas 

66601, USA) and given water ad libitum. 

Fecal analysis: Fecal specimens were 

collected from each raccoon and examined 

for parasite eggs and larvae prior to treat 

ment. For detection of parasite eggs, the 

modified Sheather's method8 was used. Each 

fecal sample was mixed in a solution of con 

centrated sucrose, centrifuged, and exam 

ined microscopically. Fecal specimens were 

examined before treatment of raccoons with 

ivermectin and at least twice after treat 

ment, starting on day 14. Fecal specimens 
were examined at weekly or biweekly in 

tervals after some treatments. Evaluation of 
the efficacy of the various ivermectin dosage 
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Table 1. Number of raccoons positive before and negative after treatment with various i.m. dosages of 

ivermectin against nematodes.3 

Nematodes 

Ivermectin 

dosage 
(Mg/kg body 

weight) 

Baylis 
ascaris 

procyonis 
Capillaria 

plica C. procyonis 

Placoconus 
C. putorii Physaloptera sp. lotoris 

Be Be Be Be Be Be 
fore After fore After fore After fore After fore After fore After 

Group 1 

200 
400 
600 

Group 2 

800 

Group 3 

2,000 

12 

1 1 

1 1 

10 9 

5 5 

2 2 

4 4 

6 6 

3 3 

1 1 

4 4 

3 3 

3 3 

a Fecal assay for nematode eggs was performed 14 days after treatment. 
b Two animals negative on day 14 were positive on subsequent assay. 
c One animal negative on day 14 was positive on subsequent assay. 

regimens was based on clearance of eggs in 

fecal specimens collected on the 14th day 
after treatment. 

Treatment regimens: Raccoons were di 

vided into three treatment groups. Each 

group received different levels of ivermectin 

delivered i.m. Raccoons in group 1 (n 
= 

1) 
received three treatments at dosages of 200, 

400, and 600 Mg/kg body weight. The in 

terval between the first and second treat 

ment was 44 days, and the interval between 

the second and third treatment was 28 days. 
Raccoons in group 2 (n 

= 
6) received 800 

Mg/kg body weight, and animals in group 3 

(n 
= 

12) received 2,000 Mg/kg body weight. 

RESULTS 

Prior to treatment, eggs of several species 
of helminths were identified in fecal sam 

ples from the 25 raccoons: B. procyonis (from 
12 animals), C. plica (11), C procyonis (19), 

C. putorii (11), Physaloptera sp.(10), and 

Placoconus lotoris (10). Results of fecal ex 

aminations on the day of treatment and 14 

days after treatment are presented in Table 

1. Adverse reactions were not observed fol 

lowing administration of ivermectin in any 
raccoons at any of the treatment levels. 

Ivermectin was effective at eliminating C 

putorii, Physaloptera sp., and Placoconus lo 

toris at all dosage levels, based on the ab 

sence of eggs in the feces. Ivermectin was 

ineffective against C. plica at 200 and 400 

Mg/kg body weight, but was effective at doses 

>600 Mg/kg body weight. Ivermectin was 

ineffective against C. procyonis at doses of 

200 and 400 Mg/kg body weight, and even 
at 2,000 Mg/kg body weight, the infection 

persisted in 50% of the raccoons. Ivermec 

tin appeared to be effective against B. pro 

cyonis at the lower dosage levels, but even 

at the highest dosage level, eggs continued 

to be shed in the feces of one animal. 

DISCUSSION 

The anthelmintic activity of ivermectin 

varied among the nematode species in these 

raccoons and included both parasite elim 

ination and suppression of egg production 
as judged by fecal egg counts. Ivermectin 

was highly effective in clearing infections of 

C. putorii, Physaloptera sp., and Placoconus 

lotoris. Ivermectin was less effective against 
B. procyonis, C. procyonis, and C. plica. 

Of the nematodes only partially affected 

by ivermectin, B. procyonis may be the most 

important because of public health impli 
cations. Baylisascaris procyonis eggs can re 
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main infectious for years in the environ 

ment.3 Like those of other ascarids, B. 

procyonis eggs in the environment are re 

sistant to common disinfectants and may 
be best inactivated with flame.45 

Although 92% of the raccoons in this study 
were cleared of B. procyonis infection, there 
were too few animals to make definitive 

conclusions regarding the effectiveness of 

ivermectin against this parasite. The con 

tinued shedding of B. procyonis eggs in one 

raccoon that received the highest dosage 
suggests that animals need to be monitored 

carefully posttreatment for B. procyonis in 

fection, and measures to prevent human ex 

posure must be maintained. 

The resistance of C. procyonis to iver 

mectin appears to be high. At each dosage 

level, a decrease in the fecal burden was 

noted by day 14 after treatment, but in 40 

100% of the animals per group, eggs con 

tinued to be shed after treatment. One an 

imal was negative on days 14 and 20 post 
treatment after receiving 200 Mg/kg body 

weight, but was shedding C. procyonis eggs 
on day 27. Another C. procyonis-iniected 
animal was negative by fecal assay on day 
14 and positive on day 18 after receiving 

2,000 Mg/kg body weight. Three of five an 

imals in group 1 were cleared of eggs at the 

600 Mg/kg body weight level, whereas only 
one of five animals in group 2 receiving 800 

Mg/kg body weight was cleared of the infec 

tion. Even at the 2,000 Mg/kg body weight 

dosage, only five of eight animals were 

cleared of C. procyonis eggs at day 14, and 
one of these animals was again positive by 
fecal assay on day 18. The results observed 
in group 1 suggested that the number of 

treatments at lower dosages was a factor in 

clearing C. procyonis infections. However, 
a similar effect was observed with a single 
treatment at a dosage of 2,000 Mg/kg body 

weight in group 3. The observed egg shed 

ding pattern could have been due to incom 

plete elimination of adult parasites or sup 

pression of egg production. 
A similar pattern was observed in ani 

mals infected with C. plica at the 200 Mg/kg 

body weight dosage. Two raccoons that were 

negative by fecal assay on days 14 and 20 
were again shedding eggs by day 41, indi 

cating that only egg production may be sup 

pressed at this dosage. Only at levels of > 600 

Mg/kg body weight was permanent elimi 

nation of C. plica egg shedding accom 

plished, suggesting that adult parasites had 

been eliminated. 

Ivermectin can be used safely in raccoons. 

The ease of accurate dosage administration 

is a strong advantage of this drug. There 
were no apparent adverse reactions follow 

ing i.m. administration, even at what may 
be considered very high dosages. Ivermec 

tin was most effective against the largest 
number of nematode species at a dosage of 

2,000 Mg/kg body weight; therefore, this 
dosage is recommended for treatment of 
raccoons. Because of the recommencement 

of egg shedding in a number of instances, 
fecal assays should be repeated at timely 
intervals. Ivermectin, particularly in rota 

tion with other anthelmintics, should be 

useful in a parasite control program for rac 

coons. 
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CALL FOR PAPERS FOR A SPECIAL 
ISSUE ON WILDLIFE MEDICINE 

The Journal of Zoo and Wildlife Medicine is planning a special 
March 1993 issue on wildlife medicine. Manuscripts on research 

findings or case reports for this issue should be related to the 

diseases, clinical medicine, surgery, toxicology and pharmacol 

ogy, chemical restraint, anatomy, physiology, reproduction, nu 

trition, parasitology, etc., of free-living wild animals. Drs. David 

Jessup and James W. Carpenter will be coordinating this special 
issue. Manuscripts should be submitted by 15 July 1992 to Dr. 

James W. Carpenter, Editor, Journal of Zoo and Wildlife Med 

icine, Department of Clinical Sciences, College of Veterinary 
Medicine, Kansas State University, Manhattan, Kansas 66506, 
USA. 


	Article Contents
	p. 417
	p. 418
	p. 419
	p. 420

	Issue Table of Contents
	Journal of Zoo and Wildlife Medicine, Vol. 22, No. 4 (Dec., 1991), pp. 389-540
	Volume Information
	Front Matter
	Editorial
	Medical Record Systems for the Next Century: The Case for Improved Health Care through Integrated Data Bases [pp. 389-391]

	Review Article
	Reversible Contraception in Nondomestic Animals [pp. 392-408]

	Comparative Pharmacokinetics of Trimethoprim-Sulfamethoxazole Administered Intravenously and Orally to Captive Elephants [pp. 409-416]
	Use of Ivermectin against Several Nematodes in Naturally Infected Raccoons (Procyon lotor) [pp. 417-420]
	Ultrasonographic Anatomy and Scanning Technique of the Coelomic Organs of the Bosc Monitor (Varanus exanthematicus) [pp. 421-433]
	An Outbreak of Sarcocystis in a Collection of Psittacines [pp. 434-445]
	Coccidial Infections of Captive Red Lechwe (Kobus leche leche) at Edinburgh Zoo, with a Note on Concurrent Trichuris sp. Infections [pp. 446-452]
	Prefreeze and Postthaw Effects of Glycerol and Dimethylacetamide on Motility and Fertilizing Ability of American Kestrel (Falco sparverius) Spermatozoa [pp. 453-459]
	Research Notes / Case Reports
	Baylisascaris procyonis as a Cause of Cerebrospinal Nematodiasis in Ratites [pp. 460-465]
	Sarcocystis-Associated Encephalitis in an Immature Northern Goshawk (Accipiter gentilis atricapillus) [pp. 466-469]
	Occurrence of Potential Pathogens in Wild Caribbean Flamingos (Phoenicopterus ruber ruber) during a Lead Poisoning Die off in Yucatán, Mexico [pp. 470-475]
	Chromobacteriosis (Chromobacterium violaceum) in Three Colobus Monkeys (Colobus polykomos) [pp. 476-484]
	Inclusion Body Hepatitis in a Pigeon Associated with an Adenovirus [pp. 485-487]
	Capture Myopathy in an Endangered Sandhill Crane (Grus canadensis pulla) [pp. 488-493]
	Poisoning of Black and White Ruffed Lemurs (Varecia variegata variegata) by Hairy Nightshade (Solanum sarrachoides) [pp. 494-496]

	Abstracts of Selected Reports [pp. 497-502]
	Clinical Challenge: Case 1 [pp. 503-504]
	Clinical Challenge: Case 2 [pp. 505-506]
	Clinical Challenge: Case 3 [pp. 507-509]
	Book Review
	Review: untitled [p. 510-510]

	Back Matter



