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ÅLearn about the most important parasitethat affects sheep and goats 
in Florida and the Southeastern US.

ÅDefine parasite resistance.

ÅDiscuss the options to control GI worms in sheep and goat 
operations.

ÅPromote a hole-farm approach and less reliance on dewormers.

ÅDiscuss the process of Smart Drenching.

ÅDefine how FAMACHAworks.



ÅNumber one cause of death in sheep and 
goat herds/flocks in the Southern United 
States. 

ςmost common 
endoparasitein Florida and the humid 
tropics. 



ÅMore frequent under these 
conditions:

ÅImmune compromised. 
Å4 month olds

ÅOlder animals

ÅStressed animals (Lactating, sick, etc..)

ÅHigh stocking rate situations.

ÅOvergrazed/ inappropriately 
pastures.



ÅLiterally a blood sucking worm

ÅVery prolific ςone adult female can 
produce   

ςabout 3 weeks from time of 
infection until eggs are produced.

ÅPreys on the weak, young, pregnant, or 
lactating animal.



ÅThe ability of certain worms in a 

population to survive drug treatments 

that are generally effective against the 

same worm species and stage of infection.

Å/ŀǳǎŜŘ ōȅ ŎƘŀƴƎŜǎ ƛƴ ƭŜǾŜƭǎ ƻŦ άǊŜǎƛǎǘŀƴŎŜέ 

genes carried by worms in a population.

ÅResult of drug treatment that produces 

genetic selection of resistant worms in a 

population of worms.
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ÅAge of modern dewormers.

ÅEffective, broad-spectrum, cheap, safe.

ÅAddiction to drugs, improper use of dewormers.

ÅLoss of common sense approaches.

ÅBelief there will always be a new drug.

ÅNo new drug classes introduced since 1981.

ÅWe have what we have !!!!

***New anthelmintic announced by Novartis in 2007ςZolvix® 
(monepantel). Not available in the US.



Resistance is an inevitable consequenceof using any particular drug 
to kill worms.

ÅάwŜǎƛǎǘŀƴǘέ ǿƻǊƳǎ ςworms that can survive drug treatment, 
actually exist prior to the first use of a drug.

ÅTreatment eliminates worms whose genes render 
them susceptible to the drug.
ÅtŀǊŀǎƛǘŜǎ ǘƘŀǘ ŀǊŜ ǊŜǎƛǎǘŀƴǘ ǎǳǊǾƛǾŜ ŀƴŘ Ǉŀǎǎ ƻƴ ǘƘŜƛǊ άǊŜǎƛǎǘŀƴǘέ 

genes to their offspring.

ÅOver time with continued treatment, more and more  
resistant worms build up in the population.

ÅHigh level of animal movement spreads resistant worms 
(Animals shipped from state to state or country to country carry 
their worm infections with them).
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ÅEvolved in tropics.
ÅThrives in warm/wet climates.

ÅLong transmission season in southern 
states.

ÅShort life cycle.

ÅGoats acquire only 

ÅImmunity is slow to develop in sheep
ÅKids and Lambs are highly susceptible.

ÅImmunity wanes around time of 
kidding/lambing.





Sulaymaniyah, Iraq



ÅOnly 3 actual classes or families of anthelminticsexist.

VDrugs within a class (or family) are very similar in properties 
and activity.

ÅSold under many different trade names.

ÅCan be very confusing.



1. Benzimidazoles(BZ)
Åfenbendazole(FBZ; Panacur, 

Safegard)

Åalbendazole(ABZ; Valbazen)

2. Avermectins(Milbemycins)
Åivermectin(IVM; Ivomec) 

Åmoxidectin(MOX; Cydectin)

3. Imidazothiazoles
(Tetrahydropyrimidines)
Ålevamisole (LEV; Tramisole, 

Levasole), morantel (MOR; Rumatel, 
Golden Blend, others)



1. Diatomaceous Earth 

2. Herbal Dewormers

***No scientific evidence 
that these have any 
benefit for worm 
control.***

3. Copper oxide capsules 
ςhas proven to reduce 
worm loads in sheep 
and cattle.



ÅTreated entire herd.

ÅDewormed by the calendar.

ÅRotated wormers regularly.

ÅOne Pasture ςmay be only option.

ÅOver crowding/overstocking.

ÅIf multiple pastures, dewormed at 
move to new pasture. 

ÅUnknowingly purchased resistant 
worms. 



ÅLack of Refugia
ÅRefugia= the proportion of the worm 

population that is not selected by drug 
treatment.

ÅWorms in untreated animals.

ÅEggs and larvae on pasture.

ÅProvides pool of sensitive genes. 
ÅDilutes resistant genes.

ÅConsidered themost important 
factor in the development of drug 
resistance.



1. Treatment strategies that   
refugia.
ÅExamples:
ÅTreating and moving to clean pasture.
ÅTreating when few larvae are on the 

pasture (drought).
ÅTreating all animals at same time.

2. Frequent Treatments.
ÅMore than 3 treatments per year.

3. Under-dosing.



Dewormerscan no longer be thought of as a 
cheap input to maximize productivity.

ÅExtremely valuable and limited resources.

ÅRequires a medically-based approach to 
treatment.

Å Control of Haemonchusmust be practiced with 
an eye to the future.

ÅReality= long-term control of Haemonchus
will only be possible if dewormersare used 
intelligently with prevention of resistance as 
a goal.

ÅReduced-chemical and non-chemical 
approaches are needed.



ÅDƛǾŜƴ ǘƘŀǘ άǊŜǎƛǎǘŀƴŎŜέ ƛǎ ƛƴŜǾƛǘŀōƭŜ ŀƴŘ 
άǊŜǎƛǎǘŀƴŎŜέ ƛǎ ŦƻǊŜǾŜǊΣ Ƙƻǿ Řƻ ǿŜ ǎƭƻǿ ƛǘ 
down?
ÅReduce genetic selection pressure.

ÅMaintaining a pool of sensitive genes 
(REFUGIA).
ÅTreat individuals, not herds.

ÅConcept known asΧ



- Using 
what we have learned to 
develop deworming 
strategies that maximize 
the effectiveness of 
treatments while at the 
same time decreasing the 
rate at which we create 
drug  resistance.



1. Know the resistance status of the 
herd/flock.

2. Sound pasture management.

3. Keep resistant worms off the farm.

4. Administer the proper dose.

5. Utilize host physiology.

6. Selective treatment Ą



ÅPerform FECRT or 
DrenchRite©.

ÅRepeat every 2 years.

ÅWhen resistance is recognized 
in early stages.
ÅDrug can still be used.

ÅMust be managed 
appropriately.



ÅUse appropriate stocking 
rates.

ÅBuild fences ςprovide safe 
pastures.

ÅUse multispecies grazing.
Åmix 2 or more species on       

same pasture (sheep with      
cattle or horses).

Årotate pastures between    
different species.


