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The raccoon is a native North and Central American species.  The name ‘raccoon’ is adapted from the Algonquin language of the Native American people’s of the Eastern Coast of North America.  In a general way it means “one who touches and washes its food.” Their charisma and curiosity has long been acknowledged by humans, working its way into American lore for close to a thousand years. Over the centuries they have had a dynamic history with their human counter-parts. From pets to food animals, from cultural deities to fur bearers, raccoons are a truly engrained feature of our natural landscapes and cultural identity. Even now, as the world has trended towards urbanization, the raccoon has followed suit. It is no more shocking to see a gaze of raccoons running down Main Street after dark, than it is to see them perched in a woodland pine. Their unwavering resourcefulness and adaptability has drawn them into human cultures all over the world, and is in part what makes treating them such a challenging and rewarding experience. 

This manual is designed to enumerate the case for and the processes of the rehabilitation of the raccoon.  It presupposes knowledge of basic wildlife rehabilitation care, caging, and permitting. It is a first step description for the beginning raccoon rehabilitator.
In the subsequent sections we have laid out the natural history, anatomy, biology, and physiology, of these creatures; as well as our protocols for diagnosing, treating, and releasing raccoons back to the wild. Over the 30 years the New England Wildlife Center has been in business we have treated well over 1,000 raccoons, and it is our hope to impart some of our collective knowledge, lessons learned, and best-practices to the rehab community.  

Natural History

The raccoon is a native North and Central American species.  The name ‘raccoon’ is adapted from the Algonquin language of the Native American people’s of the Eastern Coast of North America.  In a general way it means “one who touches and washes its food.” 

Raccoons are a medium sized mammal ranging from 12 to 20 pounds.  The rounded, high hipped, Volkswagen Beetle body shape, the long black and brown ringed tail, and its ‘Lone Ranger’ facial mask are its most identifying features.  The raccoon’s curious nature and its propensity for touching everything in its surroundings with its front paws seals the identification.  
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Procyon lotor lotor is the type sub-species for approximately 15 sub-species that range throughout North America, Central America and select Caribbean islands. Differences between one sub-species and another range from jaw shape, overall size, and color. Raccoons today thrive through most of their native range.

The raccoon’s non-native territory today includes central Europe, the very southern tip of Scandinavia, the region between the Black and Caspian Seas, and Japan.  The species has been introduced to these areas by fur farms and pet aficionados.  Hermann Goering of Nazi Germany gave permission to fur farms in central Germany to release them into the wild so that hunters would have something to shoot at. Raccoons outfoxed the Reich and now thrive in a number of central European countries. The lesson here is that raccoons are in the business of surviving, not by human standards, but by theirs.

Taxonomically they have been a difficult group to pin down. They have belonged to several different classes over the years. Originally, their posture and skeletal structure classified them as part of the bear family, but after subsequent study they were re-classified. Anatomical features led zoologists to separate them from the bear, and to group them separately into a family that included pandas, kinkajous, olingos, and ringtails. Now with the advent of mitochondrial DNA and 
chromosomal analysis the group is headed back to being associated with the bears, leaving behind anatomical classification.

The evolutionary origins of raccoon dates to the Oligocene and Miocene where fossils have been found in central Europe. Much of central Europe was beneath seawater at that range in time, but shoreline habitats and coastal environments abounded.
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Today raccoons inhabit a range of habitats that vary from shoreline, to woodland, meadows, farmland, suburban environs,  forests and grasslands.  Nearby fresh water is a necessity. 

Mating generally takes place between January and June.  The gestation period is 65 days and the mother gives birth to 2 to 5 offspring.  The male is not involved in rearing offspring.  The family structure revolves around the mother, and offspring often stay with her until they are 13-14 months of age.  

Raccoons are adaptable to a number of specific habitats.  Three characteristics make them a very successful species.  They are omnivores, so their food sources are multiple.  They are intelligent with a wide range of behaviors.  They are mid-sized so that their caloric intake is moderate, while their prey susceptibility is low. As a result, they are successful in their own native territories and especially competent as an invasive species.

Raccoon territory is thought to be finger shaped--elongated in one direction.  There is some evidence that female raccoons will co-exist in parallel territories.  Males will create their own parallel and elongated territories that run perpendicular to the female territories.  This arrangement, which is probably never perfect, allows males to cross female’s paths.  During the mating season this becomes an important way for genetic outbreeding to take place. 
Young raccoons are raised by their mothers.  The males wander across a variety of female territories.  The young stay with the mother through the cooler seasons.  Some individuals stay with the mother through the first whole year and into the birth of the new kits. Groups of raccoons seen in the wild are most often the mothers with her offspring.  Because raccoons maintain crosshatched territories there will sometimes be multiple animals at the same feeding station.  This leads to garrulous and even scrappy interactions.

Zoonotic Diseases of Raccoons

Rabies:  Rabies is a significant viral infection of raccoon populations.  It is also a disease of many mammals with zoonotic pathways.

The virus is spread through bite wounds and occasionally through inhalation of saliva.  The virus is biochemically attracted to nerve tissue where it resides and multiplies until the very end stage of disease when it travels to the parotid salivary gland.  As a result, the disease is of the nervous system with virus being shed through saliva and into bite wounds.   
Rabid bite wounds are often severe wounds with a lot of tissue, especially muscle, damage.  Virus particles from the saliva enter the new host’s nervous system at the junction of the nerve fiber with the muscle fibers.  This morphologic location is called the nerve-muscle plate.  From the junction of the nerve with the muscle the virus particles travel retrograde in the nerve fiber towards the brain.  It takes longer for the virus to travel through a long nerve than it does a short nerve.  As a result incubation time can vary from bite wound to bite wound.  For instance, a bite to a rear foot will take longer to reach the brain than a bite to the face. 
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Virus multiplies in the limbic system of the brain. This portion of the brain is in charge of behavior.  There are several variations in presentation of diseased animals that probably relate to the individual affect the virus has on the limbic system. 

One model describes rabid bites as permutations of fear bites. Each species and each individual animal has a radius of space around it within which the animal will attempt a fear bite.  This is similar to the personal space that a person has.  When a stranger gets to close to you it gives you a feeling of unease.  This is true for animals too. Within that circle animals will defend themselves.  If the animal’s fear bite circle is modified it will present in two different ways.  One is with a decrease in the fear bite circle radius or with an increase in the fear bite circle radius.  

There are two presentations of rabies symptoms: one is passive rabies; the other is furious or aggressive rabies.  In the passive form the virus affects the biting behavior of the victim in a way that narrows the fear bite radius to the point of not existing.  When the animal is touched its fear bite response kicks in and a bite is delivered.  
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The opposite end of this model describes furious rabies as a great enlargement of the fear bite circle.  An animal with rabies can be at a distance, see the movement of another animal and will chase it until it can deliver the fear bite.  In either case there is an abnormal number of bites delivered.

Any raccoon admitted to wildlife rehabilitation care is a suspect for rabies infection.  It is important that protective gloves and masks are worn while admitting new adults to care.  Any raccoon with porcupine quills in its snout should automatically be considered a high suspect for rabies infection.

If you should have a break in hygiene with saliva in contact with a scratch on your skin or receive a bite wound your first and immediate line of defense is a thorough washing of the wound.  A thorough washing involves 15 minutes of brisk running water playing on the wound with frequent contact with soapy water and separation of affected tissue.  Whether you are vaccinated or not you should seek medical service.  A booster will likely be given if you are already vaccinated and a full series of preventative vaccines probably will be given if you are not prophylactically vaccinated.

There are no ante mortem tests to confirm whether an animal is infective for rabies.  A suspect animal should be humanely euthanized by a veterinarian, and the head submitted for testing to a public health laboratory equipped to do rabies testing.  If you have difficulty deciding whether an animal is a suspect or not, you should contact a veterinarian or a public health epidemiology service. 

Wildlife rehabilitators should be rabies vaccinated and be re-vaccinated or have their titers checked annually.  Rabies is a fatal human disease and requires strict adherence to appropriate handling and restraint of raccoons, thorough care of bite wounds, and regular immune protection.

Baylisascaris procyonis:  Raccoon roundworm is a potentially dangerous and deadly parasite to humans, domestic animals, and other wildlife.  The worm lives inside the gut of raccoons and causes little if any significant outward signs of disease. The raccoon is the definitive host in a life cycle that is generally direct from mother to offspring.  The infection rate varies from region to region and can get as high as 70% in some locales.  The normal methodology of distribution is through feces where infective eggs are eaten by new hosts.  Young raccoons inadvertently do this when they suckle on their mothers.  Other accidental or paratenic (not necessary but helpful to the life cycle) hosts do this when searching for seed like food or unknowingly by contact with feces

When this parasite breaks out of the raccoon-to-raccoon cycle and infects a paratenic host the larvae are free-ranging enough to migrate even though the host is not biochemically correct for worm reproduction.  Migration of the parasite through the body of the host, causes illness that makes the host more susceptible to predation. When new raccoons are caught in this paratenic cycle, the worm larvae are perfectly situated to distribute the species into new populations of raccoons.  
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This paratenic cycle works well for the parasite species.  There are many species of animals that accidentally eat raccoon feces that are not within the paratenic classification.  Dogs, cats, and humans can accidentally ingest eggs by eating feces inadvertently.  There is no better setting than the rehabilitation center for this accident to happen.  For the general public, contact comes from the fact that raccoons are very adaptable and consequently quite suburban in their distribution.  Combine that with raccoon’s fastidious behavior of using latrines and that rooftops, firewood, chimneys, sheds, and attics often are used for this, the possibility of contact with raccoon feces is potentially high.  

In spite of this, incidence of disease in humans is low.   This may be because physicians do not connect the symptoms of Baylisascaris infection with the susceptible populations.  There may be other factors, too, that are not fully understood.  Nevertheless, wildlife rehabilitators are one of the most susceptible populations because of their close contact with raccoon feces in the caging and cleaning of their patients. Other susceptible peoples in include young children and developmentally challenged individuals who put many things in their mouths.

An infected raccoon may deposit as many as 2 million eggs in one defecation.  It has been estimated that immune resistance from stomach acids and other blockades require that 50,000 eggs be ingested to get an infective level.  A single defecation carries enough eggs to cause 40 infections.  

In addition, there are no effective disinfectants that destroy worm eggs.  Bleach makes the egg coat slippery but does not affect its viability. When cleaning, use bleach, but not because of its kill factor but, rather, because it destroys the adhesive coating to the eggs so that they can be washed down drains.  The only successful method for treating contamination is fire.  Blowtorch cleaning requires careful application and is tedious in its delivery.  

Raccoon feces external to the body can hold the eggs for up to ten years in a viable form.  When the eggs first emerge in the stool they contain an L1 larva.  Most ascarid parasites have seven stages of development, from L1 to L7.  In the case of Baylisascaris, like many ascarids, a larva is not viably infective until L3.  In wildlife rehabilitation this fact makes raccoon stool safe to work with if strict adherence to cleanliness and hygiene are followed.  It takes the average egg (it is, in part, temperature dependent) about three to four weeks to develop from L1 to L3.  All fresh raccoon feces and living surfaces should be cleaned daily. 

To maintain a non-infective working and caging environment all incoming raccoons should be de-wormed with fenbendazole or pyrantel.  Once a week treatment, thereafter, is recommended even without direct evidence of infection.  Periodic microscopic fecal exams are recommended throughout the care of all raccoons in captivity to ensure a negative status.

All raccoons should be housed on non-pervious surfaces.  Metal and cement are best because they can be flamed with little hazard. Raccoons should have their own dedicated caging that is not used for other animals.

Raccoon Roundworm is a potentially fatal human disease.  Strict adherence to hygienic principles is a must if you and your other animals are to remain healthy.
Leptospirosis: Is a potentially serious bacterial infection of wild animals, dogs, pigs, cattle, rodents, and humans.  It is most often carried by urine.  Some animals and people become seriously ill with infection; other animals and people show no signs at all. 

The bacteria is a spirochete that can penetrate broken skin and mucus membranes from contact with body fluids of an animal or person that is infected.  There are several species and subspecies that are actively infective to a wide variety of animals.  Animals in warm climates have a higher incidence of Leptospirosis.

In some studies 50% of raccoons are current carriers of Leptospirosis or have been infected at some time in their lives.  Young raccoons who have not yet developed fully competent immune responses are often more susceptible to active infections.

Urine is the most commonly encountered body fluid for transmission.  If you are handling raccoons it is especially important that you wear impervious gloves.  Avoid direct contact with urine.
Listeria:  Listeriosis is a bacterium that often causes food borne disease. Listeria monocytogenes is the best known although there is a collection of other species that are known to cause disease.  It can cause septicemia, meningitis and encephalitis.  It is most common in ruminants but can be carried by raccoons, dogs, cats, rabbits, owls, pheasants, ducks, and other domestic and wild animals.  The bacterium invades the cells of infected animals.  Listeria can cause both subclinical and clinical disease.  
One of the most common symptoms of listeriosis is repeated circling because the animals have rhomb encephalitis: intracellular damage to brain cells. 

Prevention is the best treatment.  Wear gloves, maintain clean surfaces, and eradicate contact with waste and raw tissue.

Personal Protective Equipment (PPE)

When working with raccoons, it is very important to maintain strict hygienic protocols because of the zoonotic potential of Baylisascaris procyonis, rabies, listeria, leptospirosis, and other zoonotics.  In addition, because of the incidence and virility of distemper and parvovirus, a high level of hygiene is required so that conspecifics do not contract these epizootics from being housed closely together or handled carelessly by personnel.  
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Some examples of common PPE include disposable latex or vinyl gloves, thick leather gloves (also known as gauntlets), masks, isolation gowns, closed toe shoes and goggles.
1.) Disposable gloves help to stop organisms from finding their way into cuts on your hands, and reduce the chance of spreading organisms to other animals in your care by changing them regularly between animals or enclosures.
2.) Masks serve to stop you from breathing in or ingesting anything potentially harmful to your health, like Baylisascaris procyonis. 
3.) Thick gloves provide protection from bites and scratches. Close toed shoes should always be worn around animals, as they provide a barrier to diseases and protection from trauma. 
4.) Isolation gowns can be useful as a precaution when working with sick animals    infected with a contagious disease, like distemper, as they help prevent clothing from acting as a fomite. Disposing of gowns after interacting with seriously ill patients will reduce the risk of spreading disease. 
5.) Goggles will protect the eyes from cleaning products, bacteria or organisms that can be damaging or infectious.
6.) Another recommendation is to start working from the healthiest animal to the sickest animal when making rounds. This will help to reduce the chance of spreading harmful pathogens to healthier raccoons.

Handling and Restraint


Young raccoons are easy to handle and restrain until they reach the age of weaning and then their teeth factor into their squirmy nature. In addition, their small head, short neck and bulb-like bodies make it easy for them to wriggle out of the best hold.  This is true of adolescents and adults.


Leather gloves are a must.  Bath towels are very useful, as are sticks that can be used to divert the raccoon’s attention away from basic maneuvers.  Covering a raccoon with a towel often will quiet the individual, but it will also give it the opportunity to regroup its strategy of attack.  Raccoons have no interest in being restrained.


If a raccoon needs to be captured from an animal control vehicle, the best approach is to provide a pet taxi within the cage compartment.  The animal can be swept and guided into the cage with a broom.  They generally like cover.  If transfer from one cage to another is necessary, the same principles hold.  


If a raccoon needs a physical exam, then chemical restraint given by a veterinarian is almost always a necessity.  Even moribund raccoons need to be treated like they are awake. Many veterinarians are not used to handling raccoons and may need to be guided through basic maneuvers. 


There are many different chemical protocols.  Tiletamine/ zolazepam can be used at a dose rate of 20 mg/kg.  Xylazine can be used at 0.1-0.5 mg/kg. (can cause hypotension, bradycardia, and arrhythmias).  Ketamine/ dexmedetomidine/ butorphanol  can be used at a dose rate of  5mg/kg for ketamine, 0.04 mg/kg for dexmedetomidine, and 0,1 mg/kg for butorphanol.  This can be latter can be reversed with atipamezole at the same volume as the dexmedetomidine volume.                         .


These are all moderately short acting chemical cocktails.  Longer term anesthesia can be achieved with isoflurane or other gas anesthetics.  In most cases a simple mask is all that is necessary.  Intubation can be confounding.  Raccoons can throw up, so monitor for that.  Atropine can be used to stop drooling.


If blood is to be taken, the femoral vein is probably the best choice followed by a jugular stick.  Jugulars are pretty far lateral.  All vessels are buried in fat and hard to get to. 
Note: Basic anatomy is the same as for a dog or cat.  Similarly, physical exams follow the same format, although, there may be a greater reliance on visual information if the animals are not under full sedation.
Nutrition


Nutritional support of raccoons is very important to helping them recover from injury or an illness and in general helping them maintain their health. This section is meant to be a general guide in making diets. There are a few points to keep in mind when making a diet. 
1.) Match the captive diet composition to the wild diet as closely as possible. As omnivores, raccoons will eat a variety of plant material, meat, and fruit, like black cherries, blueberries, crayfish, voles, and shrews.
2.) Take into account the animal’s health status and its ability to eat. For example, a wound to the mouth from a hit-by-car accident may require soft foods until the animal has healed.

3.) The nutritional requirements and type of food varies with age.  A young growing or pregnant/lactating female raccoon will have a greater caloric demand than a sedentary adult. If kept outside during the winter, the caloric needs will be greater than during the summer.
Adults and Weaned Adolescent Diet:
Adult diets will be very similar to the weaned raccoon diet. Following is an example of a diet used at the New England Wildlife Center for adult raccoons:  40% whole mice and chicks, 10% fish chunks, 20% whole fruit and berries, 20% soaked dog food, 10% veggies.  Quantity- 1 ½ - 2 cups per adult per day. (It is very easy to over-feed raccoons)
Orphaned Baby Diet:
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Since these juvenile animals will have to be hand fed, stomach size is important.  6-7% of the raccoon’s total body weight per meal is ideal. Do not exceed 10%.  Otherwise, you risk regurgitation and possible aspiration which can cause a fatal pneumonia.  You do not need to weigh the formula that you are feeding, but can convert the weight in kilograms to milliliters of food.  For instance a 2 kilogram raccoon can be fed 0.120 kilograms of food, which is approximately the same as 120 ml’s of food.  I cc is the same as 1 ml.   Another example is a 0.230 
kilogram young raccoon can be fed 14 cc’s of formula per feeding.

When young raccoons present, the length of time without their mother is usually unknown. As a result, correcting dehydration is the most important task.  Before feeding any formula, gavage electrolytes using the same equation as above for the first two ‘feedings’ to help rehydrate them. Then, if they are not weaned, use an appropriate milk replacer, like Fox ValleyⓇ Raccoon formula.  


When making the formula, test the temperature for being too hot or cold; ideally, the temperature should be between 102 to 104͒F.  The formula can be gently warmed in a hot water bath and divided into separate containers for each litter. Keep the formula warm throughout the feeding. Do not use the same container or feeding syringe between different litters. This will help reduce the chance of spreading diseases among litters. Discard any formula after feeding. Do not exceed 50 ml of formula in a single feeding no matter how much the raccoon weighs.  


Weigh the young every 48 hours to monitor growth and to make changes to the amounts being fed.  Feed 4 times a day until their eyes open, and then begin the weaning process.  Examine feces and urine for amount, consistency and coloration to catch any problems like diarrhea or dehydration.  

Once weaning begins, the number of feedings per day will decrease every 3-5 days, as long as the young raccoons continue gaining weight. If a raccoon is not gaining weight like the rest of the litter, consider feeding longer at the current feeding schedule. The first week reduce to 3 feedings with formula a day and provide a weaning plate (an example of a weaning plate will be provided further on). The second week, go down to 2 feedings with a weaning plate. Then 1 feeding a day with a weaning plate. This will help them to become accustomed to eating solid food gradually. The juvenile raccoons may play in the weaning plates initially but will learn to eat the food.

Weaning is a very messy process and raccoons will need to be bathed daily, especially around the mouth and muzzle if they are to remain healthy throughout the process.
Weaning plate while still eating formula:

 30% canned or soaked dog food


 25% small mice or chicken pieces


 10% fish chunks 


 20% fruit mixture


 15% veggies (no greens)

     Feed - ½ to 1 cup per weanling
Note: From here weaned raccoons can be fed like adults.
CAGING & ENCLOSURES

Raccoons are some of the most difficult species to house successfully. Their curiosity, dexterity, and persistence all work against the care taker. They will exploit any weak points in your caging infrastructure, and systematically work at them until they are free. Even a gap the size of a baseball is sufficient for them to create a means for egress. This can be especially problematic if you are housing multiple raccoons in the same cage, as they will gladly follow the leader to freedom. Their propensity for escaping combined with the bassline requirements for sanitation and enrichment makes housing one of the most challenging parts of raccoon care.  
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Zoonotic risk factors dictate that raccoon enclosures must be single use infrastructure. Due to the resilience of  Baylisascaris procyonis eggs to traditional sanitation chemicals, there is no safe way to house multiple species in the same enclosure without major decontamination efforts in the interim. Though having a dedicated Raccoon enclosure may be a burden on your free space and materials budgets, it has the upside of allowing you to create a species specific cage that will drastically cut down your cleaning, feeding, and enrichment efforts. 
Note: It should be noted that while smaller temporary and transport crates can be effectively sanitized, we still recommend having designated “raccoon carriers” to limit the potential spread of disease, and because this also makes the care technicians aware they are dealing with an elevated zoonotic risk. Additionally, it is useful to designate individual cleaning equipment, laundry bins, and storage areas. 
Below we have outlined the basic requirements for housing raccoons in both indoor and outdoor settings. 

Indoor Enclosures: 
Neonates need the following type of caging:
1) Small dog crate or kennel lined with towels.
2) Heat source (e.g. heat disc, heat pad or hot water bottles).
NOTE- electrical heat pads can pose a safety hazard to juveniles with teeth since they like to explore by chewing.
Typical indoor enclosures for juvenile and adult raccoons need the following:
1) All metal if possible to aid in cleaning and disinfection.
2) Secure latching mechanisms possibly with secondary back-up locking mechanisms.
NOTE –Remember raccoons are master escape artists and are quite capable of manipulating latches and handles.  Use hide box or den areas for them to relax and avoid sight/sound of people to reduce stress levels.
Outdoor Enclosures:
Typical outdoor enclosures for juvenile and adult raccoons have the following characteristics:
1.) Easily cleaned with high pressure water hoses or other cleaning mechanisms.
2.) Double fencing is ideal because it prevents direct contact with other wild animals or curious humans.
3.).The entry/exit area should have a double door to prevent escape.
4.) Fencing should be suck at least 18” underground to prevent digging both for escape and potential predators from accessing patients.
5.) If possible, some caretakers recommend non-wood products be used for the structure so that the areas can be disinfected.  
6.)  Outdoor caging needs hide boxes or secluded sleeping areas for the raccoons.








Enrichment
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Raccoons are incredibly social animals and require significant levels of environmental interaction and socialization. Maintaining a high frequency of stimulation serves to cull stress, increase the rate of social maturation, reduce dependency on human care takers, encourage feeding, reduce territorial fighting, and promote healthy physiologic function through elevated levels of cognition and exercise. 

Creativity is key in this arena.  At the Wildlife Center we have done everything from waterslides, to hammocks, to “Micicles” which are blocks of ice with feeder mice frozen inside them. There is no exact prescription for successful enrichment, but rather an underlying philosophy that the animals should maintain a self-motivated curiosity to engage in challenging activities. If your healthy raccoons look bored, it is likely time to step up your game. Below are some suggestions on how to design and implement your enrichment plans:       

1) Objects for them to climb on and in, such as tree branches and hammocks.
2.) Daily enrichment such as healthy food treats frozen into ice blocks, pools filled with water and food items.
3.) Scent items such as perfumes and scents/bedding from prey animals such as         squirrels.
4.) Novel food items such as eggs.
5.) When possible rotate enrichment items and play areas at least weekly to prevent boredom and lack of interest in items.
6.)  Exercise items such as hanging hammocks, rope/milk crate swings and water slides, etc.
Diagnosis and Treatment Reference of 
Diseases of Raccoons
The following chart outlines several infectious diseases of raccoons.  Some are zoonotic, some are specific to wildlife. The diagnostic and treatment regimens of suspected animals, by law, have to be implemented by a veterinarian. The following guidelines are to help in this endeavor.

Rabies:
Cause: Rabies (e.g. Lyssavirus) virus; several distinct strains.
Species affected: any mammal (raccoons, skunks, bats, foxes are highest risk).
Signs: wandering, lethargy, incoordination, paralysis (dumb form); aggression, self-mutilation (furious form).
Transmission: Through saliva in fresh wound.
Diagnosis: Microscopic exam of brain (animal must be euthanized to be tested).
Treatment: None.
Public health concerns: near 100 case fatality rate.
Precautions: Test all suspect animals; PPE (double glove, leather gloves, face shields); report all possible exposures to County/Public Health Department to determine if post-exposure protocols are needed.
Raccoon Roundworm (Baylisascaris procyonis):
Cause: Nematode worm.
Species affected: adults in raccoon (natural host), larva in many mammals and birds.
Signs: None in raccoons; neurologic signs in aberrant hosts.
Transmission: Eggs shed in feces of raccoon and ingested by other animals.
Diagnosis: Fecal exam, necropsy.
Public health concerns: Larva get lost and migrate through tissues in body, can be fatal if infects brain tissue.
Precautions: PPE (latex glove, surgical masks), wash hands; keep all raccoon equipment separate; de-wormer.
Treatment: Fenbendazole, pyrantel.
Distemper:
Cause: Canine distemper virus (e.g. Morbillivirus)
Species affected: Raccoons, gray foxes (but not red), coyotes; less commonly skunks, otters, ferrets.
Signs: Respiratory distress, coughing, sneezing, nasal and ocular discharge (respiratory); diarrhea (intestinal); convulsions, tremors (neurologic).
Transmission: Contact with oral, respiratory or ocular discharge containing virus.
Diagnosis: Microscopic evaluation of tissues, PCR testing from blood samples.
Treatment: Supportive care only (e.g. SQ fluids, antibiotics for secondary bacterial infections, nutritional support, etc.)
Public health concerns: Similar neurologic signs as rabies so animals typically are rabies tested.  
Wildlife concerns: Very common in raccoons and gray foxes.  Can cause outbreaks.
*NOTE – Distemper is not zoonotic.

Leptospirosis:
Cause: Leptospira  interrogans bacteria
Species affected: All mammals; skunks, coyotes, foxes are common wildlife hosts
Signs: Usually none; asymptomatic kidney infections.
Transmission: Ingestion of food or contact with water contaminated by urine.
Diagnosis: Culture of kidneys or urine; microscopic exam of kidneys.
Treatment: Amoxicillin, Doxycycline or any of the Fluoroquinolone class of antibiotics.    Please consult your veterinarian for details.  These animals will need supportive care such as SQ fluids and nutritional support as well in most cases.
Public health concerns: Fever, headaches, weakness, vomiting; meningitis, kidney failure, possibly death.
Precautions: PPE and proper hygiene.  Avoid contact with urine.

Parvovirus:
Cause: Parvovirus (e.g. Parvoviridae family of viruses) variants including a canine, feline and raccoon specific version.
Species Affected:  Parvovirus variants have adapted to a great number of carnivore species such as domestic dogs, skunk species, mink, ferret and of course raccoons. The raccoon strain is virtually indistinguishable from the Feline Panleukopenia Virus

(FPV).
Signs: Clinical signs tend to appear 4-10 days from exposure. Raccoons usually die within two days of becoming symptomatic. Extreme diarrhea, subsequent dehydration, inappetance and lethargy are common signs.  There is wide variation in the severity of clinical disease from subclinical to peracute fatal disease.
Transmission: Transmission is via the fecal/oral route and exposure to fomites or contaminated enclosures, feeding items and medical equipment.
Diagnosis: Histopathology (e.g. microscope) examination of tissues such as GI tract, PCR testing, antibody blood testing.
Treatment: Supportive care only but euthanasia is usually recommended due to low survival rate and highly infectious nature of the disease in order to halt the spread to healthy animals in the facility.
Public Health Concerns:  None.  This disease is not zoonotic but can be spread to pets such as domestic dogs, so caregivers should practice good hygiene and not spread potential fomites.
Precautions:  This disease is highly infectious so utmost care must be taken to limit contamination of the facility/enclosures with contaminated diarrhea/feces.
VACCINATION

Raccoons are susceptible to a wide variety of infectious diseases.  Some of these diseases are endemic in the wild raccoon population in certain regions of North America.  Some of the most common infectious diseases seen in raccoons that are preventable with proper vaccination are rabies, distemper (multiple variants including a raccoon, canine and feline versions) and parvovirus.  Many of these diseases are lethal or at the very least debilitating to individual raccoons and may prevent their ultimate release back to the wild. Vaccination protocols, by law, have to be implemented by a licensed veterinarian.


 
Additionally, having an infectious disease outbreak at a rehabilitation center is a costly, time-consuming and potentially devastating event that can prove to be disastrous to staff morale and the center’s survival/rehabilitation release rates.  Prevention is more humane and cost-effective, and it saves considerable time and effort involved in treating a disease outbreak.  Therefore, most authorities recommend vaccination of raccoons under care in a rehabilitation setting.  

An example vaccination protocol is listed below.  Please note raccoons should be vaccinated annually if they are legally allowed to be kept for educational purposes. The rabies vaccine is administered as a single vaccine at four to six months old whereas the other vaccines need to be started at one month old.  These other vaccines are boosted every two to three weeks until four to five months old.  Examples of common vaccines used include Merial Imrab 3, Merial Recombitek C3 or C4/CV as well as Merial Purevax Feline 4.

Vaccines should only be given to healthy animals. Do not give to raccoons that are dehydrated, debilitated or have signs of illness unless instructed by the veterinarian. At least one round of vaccinations should be given before combining raccoons together in outdoor habitats or indoor enclosures.

Vaccination Protocols:

Canine distemper virus – Adenovius – Parvovirus  (Merial)

· Dose: 1 cc SQ or IM

· Frequency: Give at 4 weeks (400g) of age and repeat every 14 days until the age of 14-16 weeks. Give a minimum of 2 inoculations if > 12 weeks (1.5-2kg) of age on intake.

Feline Rhinotracheitis-Calici-Panleukopenia-Chlamydia virus (Merial)
· Dose: 1 cc SQ or IM

· Frequency: Give at 4 weeks (400g) of age and repeat every 14 days until the age of 14-16 weeks. Give a minimum of 2 inoculations if > 12 weeks (1.5-2kg) of age on intake.

Rabies – Imrab 3 or PureVax (Merial)
· Dose: 1 ml SQ or IM 

· Frequency: once prior to release

PARASITE CONTROL
Raccoons like most wild animals are susceptible to a wide variety of parasites.  Raccoons can be found to have both ectoparasites (surface of the body) and endoparasites (internal to the body) such as fleas, ticks, mites, tapeworms and roundworms for example. Because the raccoon roundworm, Baylisascaris procyonis, is a potentially fatal zoonotic disease, it is recommended that deworming is performed whether parasite load is detected or not.
It is recommended that parasite testing be performed on all raccoon patients immediately after admission in order to determine types of parasites present. Patients should be tested after initial treatment to verify that the medication administered is effective. Medications can be placed in moist cat/dog food or placed in a mouse and fed prior to regular diet.
Here are some recommended deworming protocols:
Fenbendazole: Treatment for short term patient (2 weeks or less) – 50mg/kg PO q24hrs x 3-5 days
Fenbendazole: Treatment for long-termed patient (2 weeks or more)--50mg/kg PO q7 days until release.
Pyrantel embonate or pamoate: 20mg/kg PO q7days.
Ivermectin: 0.2 mg/kg SQ q7days until resolution of problem.  This drug is used mostly for ectoparasite infection.
RELEASE CRITERIA

It is not always easy to tell when the time has come for release. Every individual and batch of individuals will differ in both mental and physical capabilities, however, there are some common signs that can be factored into your evaluation. Below are the general criteria we use when assessing the viability of a raccoon to survive on its own. 
Criteria for Releasing Raccoons:
Weigh at least >= 6lb or 2.7kg
1) Display normal flight/fright response: When threatened, raccoons will retreat if given the chance. Puffing up to make themselves look much bigger, they drop their heads low to the ground, raising their rumps. Making short dashes towards the threat while huffing and snorting, each dash forward is followed by longer and longer retreats to put distance between the threat and themselves. When enough distance is between them and the threat, they will turn and run. It is not unusual for them to back up to a tree, then suddenly turn and scramble up it to safety.  Raccoons will generally only display aggressive behavior if cornered and unable to escape or protecting their young.
2) Their permanent canine teeth should be well developed
3) They should be able to recognize their natural foods (e.g. mice, blueberries, crayfish, etc.)
4) They should be as well fed as possible, with a good layer of fat to help them

through the transition to life in the wild.
5) They should be at least four months of age.

In addition to the challenges of assessing a raccoon’s readiness to go, it is important to choose an adequate site for your release. Ideally your release site is a woodland-edge environment, providing access to freshwater and meadow landscapes. It is best to release them back to their habitat of origin, because this will reduce the risk of spreading novel disease to a new population. Additionally, this will reduce risk of territorial confrontations.     
Humane Euthanasia

The etymology of the word euthanatasia implies ‘good death’. Historically this emphasizes quickness and painlessness. It is not an easy subject to think about or perform but at times is necessary for the welfare of an animal. When performed, the goal is to reduce or eliminate anxiety, stress, and pain for the animal during the process.  In Massachusetts, only a veterinarian can perform euthanasia.
Euthanasia can be achieved through the use of inhaled agents, non-inhaled agents, and physical methods. The information provided in this section will not be inclusive, but a resource for raccoon wildlife rehabilitators working with a licensed veterinarian. The AVMA Guidelines for Euthanasia of Animals: 2013 Edition is a very good resource with in depth discussion of various matters, including helping one in understanding acceptable and non-acceptable methods. 

Methods requiring a ‘controlled substance’ permitted veterinarian:
Inhaled agents: Isoflurane and sevoflurane, types of inhalant anesthetics, can be used by itself or in combination with non-inhaled agents  

Non-inhaled agents:  Barbiturates, potassium chloride and other euthanasia solutions appropriate for use in raccoons tend to be substances only accessible by veterinarians, and used in conjunction with inhaled anesthetics. A strong understanding of administration routes necessary to ensure appropriate delivery. In addition, depending on the substance that is used, there must be careful consideration for disposal of the body. Consult with a veterinarian as needed.

Glossary
Ante mortem - before death.
Definitive host - the final host of a parasite, allowing it to become an adult or reproduce; will not always cause clinical signs.
IM- Intramuscular, meaning direct injection into muscle tissue. 
IV-Intravenous, meaning direct injection into the veins
Miocene - an epoch after Oligocene; approximately 23 - 5.3 million years ago
Oligocene - an epoch before Miocene; 39 - 23 million years ago.
Paratenic host - not the definitive host of a parasite, acting an intermediate with no development into an adult; clinic signs of disease may be seen.
PCR- polymerase chain reaction which is a chemical dilution process that allows detection of virus particles.
PPE- personal protective equipment that is used to create a barrier between patient and caretaker and contaminated environment and caretaker.
q followed by a number and time unit- (For instance, q24hr.; or q3hr.; etc.) This is a veterinary shortcut term to indicate how often a medication or treatment should be given. 
SQ- subcutaneous, meaning under the skin. 
Taxonomy- the science of classifying, identifying, naming, and describing organisms
Zoonotic - a disease or parasite that may be passed from animal to human or vice versa.
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