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Presentation Notes
Wild horses never had to develop the ability to resist parasites • Horses evolved to live in dry, grassy plains 
• Moved great distances daily, leaving parasite eggs far behind 
• Harsh, dry climate made it difficult for infective stages of parasites to survive on pasture 
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Presenter
Presentation Notes
The basics:  2 broad types of equine parasites…nematodes (roundworms) and cestodes (flat worms).  But regardless of their body type, the majority of the worms that plague your horse follow a basic circle of life (or life cycle) beginning as….
Eggs or larvae which are deposited on the ground in the manure of an infected horse.
However, before these larvae can infect another horse (or the same horse for that matter), they must mature in the environment at a rate which is highly dependent on temperature/moisture conditions.
Once mature and ingested by a grazing horse, the larvae undergo further development in the horse’s intestinal tract, with some parasites migrating through other tissues or organs before returning to the intestines to mature into egg laying adults, thereby continuing the cycle.
In terms of clinical dz, just as with bacteria and viruses, clinical parasitic dz results only when the number of infectious organisms reach a certain critical level of exposure.
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Presentation Notes
Refugia are the prime example of why not all parasites w/I your horse are bad.  More specifically, refugia include the population of parasites that have not encountered dewormer
  Ex:  PRSTs on pasture, those w/I untreated horses, encysted/migratory PRSTs when txing w/ anthelmintic effective only against lumenal stages.
		Ex:  encysted Cyathostomes w/ Ivermectin
MAINTAIN:  leaving horses w/ low FECs untreated will have little impact on overall nematode control but the small numbers of eggs shed may provide critical levels of refugia
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Presentation Notes
Did you know there are more than 150 species of parasites that can affect the horse?!
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Presentation Notes
As larvae, S vulgaris penetrate the lining of the bowel and migrate along vessels supplying the intestines.  In short, the worms compromised blood flow to the gut, causing fatal colic.
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Presentation Notes
Rather than migrating through the horse’s tissues/vessels, small strongyles burry themselves (encyst) within the wall of the large colon where they can remain dormant for months!  While you would think that the act of worms burrowing into the lining of your colon would cause serious illness, it’s actually when these larvae emerge that cause severe, even fatal, colic.  What’s more, few dewormers can touch these encysted villains.  So what keeps them in check?  Believe it or not, it’s their adult counterparts (mature Cyathostomes) living within the intestinal lumen that triggers these little guys to stay put.  When the lumenal adults die, the encysted worms emerge from the walls, causing severe damage to the colon.

Primary target of worm control programs
Usually mild pathogens but with serious pathogenic potential
Encysted larvae in mucosa are the most pathogenic stage
Prevalence = 100%  – cyathostomes are ubiquitous in equids worldwide
Disease is usually subclinical


What Kills Larval Strongyles?

ANTHELMINTICS CURRENTLY APPROVED FOR TREATMENT AND CONTROL OF LARVAL STRONGYLE INFECTIONS OF HORSES

- E AGAINST:
Migrating Encysted cyathostomes
Dewormer Brand Names Dosage/Regimen Large Strongyles = EL3 LL3/L4
Fenbendazole Panacur, Safe-Guard 10 mg/kg/day; 5 days Yes Yes Yes
lvermectin Equell; EquiMax; Eqvalan; 0.2 mg/kg/once Yes No Mo

lvercare; Phoenecdtin;
Rotation 1; Zimecterin;
Zimecterin Gold; various
generics

Moxidectin Quest; Quest Plus; 0.4 mg/kg/once Yes No Yes
ComboCare |

SOURCE: CRAIG REINEMEYER, DVM, PHD

Anthelmintics with Adulticidal
or Larvicidal Activity Against Cyathostomes

DRUG ACTIVITY CHEMICAL NAME

Adulticidal Benzimidazoles, fenbendazole (5 mg/kg), oxfendazole (10 mg/kg),
oxibendazole {10 mg/kg), macrocydic lactones, ivermectin (0.2
mg/kg), moxidectin (0.4 mg/kg), tetrahydropyrimidines, pyrantel
pamoate, pyrantel tartrate

Larvicidal Moxidectin (0.4 mg/kg), fenbendazole (10 mg/kg daily for 5 days)
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Presentation Notes
species; A perfoliata most common
Unlike other parasites we’ve discussed, tapes have an indirect life cycle, meaning they spend part of their development in a host other than just the horse.  More specifically, after eggs are passed in the manure, tapeworm larvae are ingested by Orbatid mites (most prominent in the spring/summer) which in turn are ingested by the grazing horse.

While Tapeworms were initially thought to be little more than a nuisance, they’re now considered a primary cause of colic.  More specifically, tapeworms attach to the end of the small intestine just before it empties into the cecum (known as the ileum).  The worms’ mouth parts cause severe inflammation of the intestinal wall and can actually hinder normal motility in this segment.  Long story short, severe inflammation and altered motility may lead to spasmodic colic, ileal impaction or ileocecal intussusception (in which the ileum telescopes into the cecum).  In fact, a 1998 study estimated that some 81% of ileocecal impactions were tapeworm related while horses with tapeworms were 26% more likely to experience this condition.  Unfortunately, the typical tapeworm infection is rarely associated with any subtle or chronic clinical signs.

Unfortunately, unlike Ascarids/Strongyles, fecal exams frequently don’t reveal tapeworm segments or eggs, leaving postmortem evaluation of the gut as the most defenitive answer.  Numerous post mortem exams lead to the discovery that 50-60% of horses are infected w/ A perfoliata with foals rarely harboring the worm until weaning.  As a result, recommendations are for twice yearly treatments in Spring/Autumn with a praziquantel product.




WHAT WORKS AGAINST TAPEWORMS?

INGREDIENTS . LABEL CLAIMS

PRODUCT FORMULATION © NEMATOCIDE = PRAZIQUANTEL | PREGNANT = MINIMUM
(MANUFACTURER) DOSAGE DOSAGE MARES AGE
| I

Equimax Paste month
(Pfizer)

Quest Plus Gel

(Fort Dodge) .
Zimecterin Gold Paste | 1.0 mg/kg 5 months
(Merial)

ComboCare Gel Moxidectin 25mgkg 6 months
(Farnam) (04mg/kg)

Comparison of combination anthelmintics currently approved for treatment and control of tapeworm infections in horses

6 months
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Presenter
Presentation Notes
Bots have a pretty amazing life cycle.  Gastrophilus nasalis vs intestinalis
  Disease caused by Bots usually occurs as stomach irritation and/or oral ulceration from where the larvae burrow into the tongue!
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Presentation Notes
Horses develop nearly absolute acquired immunity to 2 Prsts…Strongyloides (threadworms) and Parascaris (roundworms).  In fact, both are rarely seen in horses after 6mths to 2yoa.
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Presenter
Presentation Notes
Ascarids or roundworms wreak their havoc on young horses with naïve immune systems.
Colic is often seen the first time older foals (> 3mths of age) that are heavily infested with Ascarids are dewormed.



WHAT WORKS AGAINST ASCARIDS?

CHEMICAL BRAND NAMES ACTIVE INGREDIENT i DOSAGE
DEWORMER CLASSES p
Benzimidazoles Panacur, Safe-Guard Fenbendazole 10 mg/ke
Benzelmin ___ Oxfendazole 10 mg/ke
Anthelcide E.Q. Oxibendazole 10 mg/kg
Tetrahydro- Strongid-P, Strongid suspension; Pyrantel pamoate 6.6 mg/kg
pyrimidines Exodus; Pyrantel Pamoate Paste;
various generics .
Continuex; Strongid-C; Strongid-C 2X; Pyrantel tartrate 2.64 mg/kg
various generics daily
Macrogydic Equell; EquiMax; Eqvalan; lvercare; lvermectin 0.2 mg/kg **
Lactones Phoenectin; Rotation 1;
Zimecterin; Zimecterin Gold;
___Various generics
Quest; Quest Plus, ComboCare Moxidectin 0.4 mg/kg***

* The 10 mg/kg dosage is for foals that might harbor Parascaris; older horses presumably immune to ascarids

are dosed at 5 mg/kg.
** Zimecterin® Gold is not approved for use in foals younger than five months of age.

** Quest, Quest Plus, and ComboCare are not approved for use in foals younger than six months of age.
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Foal Deworming Timeline
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Presentation Notes
Horses develop nearly absolute acquired immunity to 2 Prsts…Strongyloides (threadworms) and Parascaris (roundworms).  In fact, both are rarely seen in horses after 6mths to 2yoa.
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Presentation Notes
Are FECs getting lower over time?  This will indicate worms are being controlled better than when the program was started.
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Presentation Notes
In terms of host immunity against parasitic infection, it’s rarely absolute or entirely protective…unlike many bacterial or viral dzs.  One school of thought holds that immunity against parasites is manifested as protection against dz rather than infection….hence the importance of our next topic….Dewormers
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BRAND NAMES

DRUG CLASS

ANTHELMINTICS
Benzimidazoles Fenbendazole Panacur; Safeguard; Panacur PowerPac
Oxfendazole Benzelmin
Oxibendazole Anthelcide EQ.
Heterocyclic compounds Piperazine Piperazine
Macrocydic lactones Ivermectin Zimederin, Rotation 1, lvercare, Equell
Moxidectin Quest, Quest Plus, ComboCare
Tetrahydropyrimidines Pyrantel pamoate Exodus; Pyrantel Pamoate Paste; PSI's
suspension; Strongid-T; Strongid Paste
Pyrantel tartrate Strongid-C; Strongid-C 2X; Continuex;
Continuex 2X

Praziquantel Equimax; Quest Plus; Zimecterin Gold

Isoquinoline-pyrozines
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Presentation Notes
Back in 1610, veterinary surgeons used blood letting-drawm from the horse’s palate-to address PRSTs with the notion that making the horse drink its cld would kill the worms.  Other alleged anthelmintics in history include chicken eggs, black carbolic soap, aniseed aloe, antimony, licorice, linseed, and even mercury.  Wormwood was given a go but proved responsible for brain damage and death among its devotees.  
  It wasn’t until the 1940s that the modern age of deworming began with the introduction of phenothiazine after which a string of anthelmintics entered the market at a rate of about 1 a decade.  The piperazine “drench” arrived in the 1950s after which the toxin Organophosphates arrived in the 1970s.
	Also in the 60s-70s, the first broad spectrum anthelmintic-benzimidazoles-hit the market with a much greater margin of safety and the convenience of an oral paste formulation.  Pyrantel products followed shortly thereafter.  The real silver bullet, Ivermectin, was introduced in the early 80s and proved to be the first drug to kill migrating larval stages as well as the adults in a regular dosage.  It was (and remains) incredibly safe and dramatically effective against virtually every class of nematode and arthropod, including external PRSTs.  Finally, in the 1990s, Moxidectin was developed as the first drug shown to be effective at a single dose in killing encysted larval stages of small strongyles yet with a narrower safety margin than ivermectin.

Almost all of today’s dewormers are broad spectrum…meaning they cover both large and small strongyles, roundworms, …..

However, NO dewormer is 100% effective!


Interval After Deworming with Various Anthelmintics

To Perform Fecal Egg Counts for Determining the
Strongyle Contaminative Potential of Individal Horses
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W NN
X\ LAY e

EXPECTED EGG
REAPPEARANCE PERIOD

4 weeks

4 weeks
8 weeks

12 weeks

STRONGYLE
CONTAMINATIVE PERIOD

8 weeks

8 weeks

12 weeks

16 weeks




Overvie

» The Plzg
- Good
- Bad
- Ugly
» Diaghostic
o FEC
> FECRT
» DeWormer yStitie
» To Treat, or to Treat?
» Management Changes




- Tx with d
- Designed

considered

Very Effective in trolling
parasites within an individual

Increases incidence of
resistance over time



Presenter
Presentation Notes
Prior to the 1930s, horse owners had no set deworming routine.  They tended to administer an anthelmintic when they noticed signs of a heavy parasite load such as a dull coat, pot belly, frequent colic, or weight loss.  However, an article published in the Journal of American Veterinary Medicine in 1966 changed all that.  In it, Lyons & Drudge recommended a deworming routine of every 6 to 8wks with thiabendazole to minimize egg shedding on pasture.  However, this protocol was designed at a time when horses were loaded with all sorts of worms.  In fact, 90% of equine colics at the time were related to large strongyles.  The deworming routine was extremely successful with the incidence of colic dropping dramatically.  It was a chemical assault which changed worm populations in domestic horses forever.
  Then, ivermectin came along in the 1980s, killing all stages of worms rather than just adults.  Parasites in horses became much less common.  With a diligent routine, you could totally prevent large strongyle egg shedding onto pasture.  In fact, strongylus vulgaris, once the most common and important species of large strongyles becam virtually extinct in managed horses.  Small strongyles are now recognized as the most important equine PRST, and drug resistance is making it increasingly difficult to adequately control these worms.  
  With resistance to phenothiazine first recognized in the 1950s & to thiabendazole just a few years after that, the idea of rotating different chemical classes of drugs was introduced, eagerly accepted, and fiercely adhered to over the following decades.  But over the years, resistance has become so prevelant that rotation now eans you’re often failing to adequately control PRSTs even when treating frequently.  For instance, research citing several farms following the ost common protocol of a different drug every eight wks has shown that horses on such farms were essentially getting only 2 effective dewormings a year, leading us to believe traditional rotation is no longer the best approach.
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Presentation Notes
Prsts are not evenly distributed among the herd; rather, the majority of prsts congregate in a small percentage of horses.  As a result, those few horses with high FECs will actually be producing the majority of all eggs contaminating the pastures.  What’s more, this dynamic tends to hold steady, with horses generally maintaining their status of low, moderate, or high FEC throughout adulthood.
The goal of any practical deworming program is not to kill every worm in your horse! The goal is NOT to eliminate all parasites!!!
Primary objective is to optimize the health and performance of horses 
Primary goal is to keep parasite infections below levels that produce disease
Secondary goal is to preserve anthelmintic efficacy while achieving primary goal
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