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PREFACE


The reader should know that the author is, at best, an amateur parasitologist with a strong interest in reptiles. He salutes those professional parasitologists whose labors are tedious and taxing and seldom recognized. The first edition of this book was published in 1993, partly out of frustration that outside of some obscure chapters in wildlife texts there were no sources of information that compiled data on reptile parasites that anyone could easily access and use. It is this author’s sincere wish that this text will help those who are interested in reptile parasites, answering many of their questions and concerns. The author apologizes to those professionals who are disappointed by the lack of taxonomy and complicated life cycles, but this book is meant to be user friendly.


In the thirteen years since the first edition, the author has watched and waited for an avalanche of similar works. It never happened, and so the decision was made to write a second edition. It bears emphasizing that once the decision is made to keep a reptile in captivity, we owe it to the animal to provide the best care possible.




INTRODUCTION


Why are so many reptile deaths caused by parasitism? When the first edition of this book was released in 1993, the author discussed how commonly parasites were related to the mortality of reptiles that were necropsied and studied by pathologists (Ippen 1972; Griner 1983). It was certainly no surprise to reptile veterinarians that parasites were third on the list of causes of death, preceded only by bacterial infections (number two) and nutritional disorders (number one).


The relevant question is whether this has changed in the last thirteen years. Most reptile veterinarians believe that the overall death rate of reptiles maintained in captivity has declined due to vastly improved herpetocultural practices, expanding veterinary knowledge, and increased information on the natural history of the species being kept. However, the relative proportions of deaths, as noted in a 2005 survey of reptile diseases by Schmidt and Reavill, are still ranked in the same order: nutritional, bacterial, and parasitic. Why haven’t we been able to reduce the percentage of captive reptile deaths that are related to parasitism?


In the past thirteen years, much has changed in the way we treat parasites. Parasites are being diagnosed much more frequently for many reasons, and improved diagnostics mean more parasites are found to treat. Relative to other consumer goods, the cost of microscopes has decreased, and many veterinarians, labs, and individuals are working with much better equipment than they used in the past. In fact, it’s no longer cost-prohibitive for veterinarians and advanced hobbyists to use equipment that allows for the capture of a digital image of a parasite, which can then be e-mailed to a lab or experienced veterinarian for identification. In 1993, it was expensive and difficult to obtain good images even for publication purposes.


The reptile-owning public is better informed than in the past because more information is disseminated about reptile parasites and their treatment. Anyone can jump on the Internet and search for information on reptile parasites, gaining access to more material than they probably want or need.


Another factor in diagnosing more parasites is that reptile veterinarians and their in-house and commercial labs are better set up to perform more specific tests, such as acid-fast stains and serological tests, and the consumer is willing to pay more for this testing to occur. Reptiles now receive veterinary care previously reserved for dogs and cats.


Clearly, it’s a good thing that parasites are being diagnosed more frequently because you can’t treat what you can’t diagnose. However, if parasites are being diagnosed more frequently, why aren’t we controlling them better? Why haven’t we been able to reduce the percentage of reptile deaths related to parasitism?


In this book, the author will explain the reasons behind the continued high parasitism rate in reptiles and present some means by which breeders, consumers, and veterinarians can all work to correct the problems.


As was the case with the first edition, this book is intended to help the average herpetoculturist, amateur or professional, maintain parasite-free collections. It is not intended to be an extensive compilation of parasite taxonomy. The goals are twofold: One is to provide an understanding of, and the ability to apply, basic principles in the identification, diagnosis, and treatment of common reptilian parasites. The other goal is to convey an understanding of how captivity + stress + parasites = disease and how to avoid or treat disease.


Every author hopes that his or her work will be read in its entirety. However, it is human nature for readers to thumb through the text to try to locate the specific information they are seeking. Once readers are convinced that their reptiles need to be treated, their tendency is to jump right to the drug tables for drugs and dosages. The author highly suggests reading chapter 7 prior to using the drug tables. This is valuable information that should not be bypassed. Once a herpetoculturist accepts responsibility for treating reptiles for parasites, he or she needs to know more than just a quick dose. Chapter 7 concentrates on the historical and current uses of drugs and insecticides, how they work, and why they occasionally don’t work. One should be familiar with side effects, risks, and contraindications before calculating doses and administering products.


The tables in chapter 3 are quick references for the use of the listed drugs and products. Not every drug that has been used to eliminate parasites in reptiles is listed or discussed. For the sake of brevity, the author has selected only those drugs that have proven to be safe and effective over the course of time.


Don’t know how to administer the drug? Simply flip to chapter 8, where simple and successful methods are listed and illustrated. Chapters 10 and 11 are your resource guides for treating specific parasitic issues. This is where you can find detailed information on such topics as ridding your tortoise of pinworms, treating cryptosporidiosis (also called crypto) in your leopard gecko, and treating coccidia in your bearded dragon.


Confused as to what you are seeing under the microscope? You are not alone. Not every parasite or their ova look exactly the way they do in a book. Refer to page 167.


Every person who handles reptiles owes it both to their pets and to themselves to read chapter 9 and chapter 12. Finally, for those striving to learn to diagnose reptile parasites, this entire book is just a beginning in accomplishing this goal.




CHAPTER 1


PARASITISM IN REPTILES


Although we’ve come a long way over the past thirteen years in terms of reptile medicine and surgery, we still have a long way to go in the area of reptile parasite management. Unfortunately, diagnosed parasites are not necessarily eliminated parasites. We have fine-tuned the drugs used to eliminate reptile parasites, but no significant new drugs to eliminate reptile parasites have been introduced in the last fifteen years. However, we can still do an adequate job with the existing products. There are new and improved uses of the current drugs, based on more experience with a wider range of parasites. There are also limitations of these products, some of which are significant.
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This leopard gecko is underweight, anorexic, listless, and having trouble shedding. It is infected by cryptosporidiosis, a current and emerging disease.


There are several reasons we are not reducing the incidence of and improving the treatment provided for reptile parasites. Some of these reasons are simple: some reptile breeders ignore their role in perpetuating parasites, most consumers fail to demand a parasite-free animal, and some incompetent veterinarians are not qualified to treat reptiles.


A Case History


The following real-life example illustrates the problems discussed above. A teenage student, accompanied by his mother, brought his prized leopard gecko to the author’s office because the gecko suffered from anorexia and weight loss. He gave the author the following history: After careful research and consideration, the young man chose to purchase a leopard gecko, partially because of its relatively long life span and partly because a leopard gecko was a more acceptable pet to his parents than a snake was. With his parents’ blessing, he researched the pet further, and with help from a local pet store specializing in reptiles, he created an ideal habitat. The young man chose a particular morph and ordered it from a breeder. Once the leopard gecko arrived, the young man took it to a local veterinarian—not a qualified reptile veterinarian—who pronounced the new pet healthy.


Several months later, the gecko had lost 40 percent of its weight, wouldn’t eat, and was listless. It was ultimately diagnosed with metabolic bone disease secondary to chronic malnutrition, which in turn was due to an underlying infection of coccidia and cryptosporidiosis. The gecko was eventually euthanized.


Who was at fault? The young man had done an admirable job in researching, selecting a pet, and setting up the lizard’s enclosure even before he obtained the reptile. If only he had put as much effort into selecting a veterinarian for the gecko’s initial examination (something he could have done by accessing the Association of Reptilian and Amphibian Veterinarians [ARAV] Web site). The local veterinarian didn’t really treat reptiles but was trying to do the family a favor. The veterinarian never suggested checking a fecal sample, so the opportunity to eliminate or reduce the coccidian was lost. How big a favor did our friendly veterinarian really do this young man?
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This leopard gecko is receiving an experimental treatment, Alinia, to try to suppress the cryptosporidiosis. Reptiles can be administered small amounts of medication and food supplements by using a syringe.


One could argue that the cryptosporidiosis may not have been diagnosed even if an acid-fast stain had been performed. In addition, there is no current treatment for crypto. However, the lizard would have benefited from any diagnosis, and the opportunity for early treatment of parasites must be provided to the consumer and his or her reptile. Perhaps if the parasitic diseases had been diagnosed, the coccidia treated, and stresses reduced, the gecko may have survived for a longer period of time. In addition, the young man may have elected to try an experimental treatment of the cryptosporidiosis with nitazoxanide (Alinia), which has shown promise in leopard geckos.


After his lizard’s diagnosis, the young man contacted the breeder who had sold him the leopard gecko. The breeder suggested that the young man’s gecko contracted the cryptosporidiosis after it left his care. Although not impossible, this scenario seems a bit suspect when it is projected that 40 to 50 percent of all leopard geckos on the pet market are infected with cryptosporidiosis. Infected animals are often knowingly bred and sold. When pressed, the breeder admitted that some of his animals were infected but that he had obtained his breeding stock from another breeder who hadn’t fully informed him either. Let’s summarize the problems with this whole scenario:


• The young man made two major mistakes. One, he didn’t check the breeder’s reputation for providing healthy reptiles. Two, he took his new leopard gecko to a veterinarian who didn’t routinely treat reptiles.


• Veterinarians are living in a more specialized world that often forces them to select specific animals to work with. Unfortunately, some veterinarians think they have to be everything to everybody. This leads to them working with animals they they are not qualified to treat. If a veterinarian isn’t familiar and comfortable with treating a particular reptile, then the client should be made aware of that fact.


• Reptile breeders have had little pressure and no real incentive to breed parasite-free animals. Until consumers demand parasite-free animals, some breeders will continue to produce and sell substandard stock that are destined to fail.
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This bearded dragon is weak, underweight, dehydrated, and won’t eat. Although one could argue that the lizard is sick from metabolic bone disease and diarrhea, the underlying problem is that of parasitism: coccidiosis and pinworms.


Although this is just one example of a leopard gecko with cryptosporidiosis, a similar scenario is played out daily with other reptiles infected with these and other parasites.


A Challenge Issued


It is easy to point fingers and make accusations, but it rarely accomplishes anything productive. It makes more sense to challenge those involved to step up and be accountable. Here is the challenge:


• Consumers must become more sophisticated and demand better products. If consumers continue to accept reptiles that contain parasites, then that is the best they’ll ever receive.


• Veterinarians who work with reptiles must have the necessary training to properly treat their patients. (See appendix 1 for information on the ARAV and pointers on selecting a veterinarian.) If a veterinarian is not comfortable treating reptiles, he or she should refer patients, to a veterinarian who is. It took this author several years before he realized that he wasn’t keeping up with advances in bird medicine and surgery and therefore was not providing the best care possible. Referring birds to more interested and qualified veterinarians has been a win-win situation for everyone.


• The reptile breeders should set the standards for the animals they breed rather than having those standards forced upon them by others. Although some problems, such as cryptosporidiosis in leopard geckos, may seem insurmountable at the moment, there is great potential for research through organizations such as the ARAV. Many problems can be solved if breeders, veterinarians, and consumers work together. Will breeders’ setting standards for the reptiles they sell ensure a cure within a month, a year, or even three years? Maybe not, but if we don’t start sometime, it will never happen. If you are a breeder and you sell reptiles with known parasites, you must let consumers know so that they can make informed decisions.


Reptile Veterinarians


One of the best partners a reptile owner has in properly caring for his or her reptiles is a good reptile veterinarian. Not every small-animal veterinarian is qualified to work with reptiles. A reptile veterinarian is a veterinarian who routinely works with a wide variety of reptiles and has pursued the advanced training required to perform the medical and surgical requirements of this unique group of pets. In a perfect world, your reptile veterinarian will even have reptiles of his or her own.


Educated consumers should carefully research and select a veterinarian who will work closely with them concerning their reptiles. There are many sources that can help you find a practitioner with a good reputation and an ability to work with reptiles. Word-of-mouth referrals from friends and other reptile owners are valuable. Local reptile clubs usually have knowledge about the local reptile veterinarians. Referrals from pet stores should be carefully considered, however, as pet stores may refer you to a veterinarian who offers discount services rather than to a veterinarian with exemplary reptile skills. You can also consult the ARAV for members in your area.


Once you find a good reptile veterinarian, schedule a visit. During an examination, a good reptile veterinarian discusses husbandry issues, looks for concurrent problems, and assesses whether the reptile is healthy enough for medications to be administered.


It’s important to find a reptile veterinarian with whom you feel comfortable talking about issues relating to your reptile. There are many areas of contention that can come up between a veterinarian and a reptile owner. For example, over the years, this author has fielded many complaints from reptile owners who were frustrated that veterinarians—the author included—wouldn’t run routine fecal examinations or provide drugs for treating parasites on demand. It is this author’s policy to do routine fecals on new patients without examination if requested by the owner; however, some veterinarians will perform a fecal only as a part of an examination. If the fecal sample reveals the presence of a parasite, however, no medication will be dispensed without first seeing the reptile for a thorough examination. This frustrates some reptile owners who feel they are being forced into an unnecessary exam. But it equally frustrates the veterinarian, who cannot legally or ethically dispense medications without a doctor-patient relationship. Another contentious issue arises when veterinarians are asked for medications for additional reptiles that have not been examined.


Reptile owners should not think of their veterinarians as sources of medications to be used as the owners see fit. On the other hand, veterinarians need to realize that some reptile owners are on a tight budget. An open dialogue between veterinarians and clients will help define expectations on each side.




CHAPTER 2


BASIC PARASITE TERMINOLOGY


For herpetoculturists to understand the possible effects of parasites in captive reptiles, it is essential that they have a basic understanding of parasite life cycles and associated terminology.


Reptile parasitism is a way of life in which one species, the parasite, lives in or on another species, the host, with the parasite gaining its livelihood at the expense of the host. The host provides both the habitat and the food for the parasite, which is physiologically dependent on the host for life. Moreover, the parasite always does damage to some degree to its host (Olsen 1974). The location of the parasite is one way to classify it. For example, ectoparasites live on the external surface of the body or in cavities that open to the surface. Endoparasites live inside the bodies of the host.


As different groups of animals spread apart as the world formed, their bodies created new ecological biohabitats for parasitic species that were capable of adapting. Although many parasitic groups were introduced to new habitats, very few were capable of adapting to it. The three groups that were the most successful at adapting to their new hosts and are of the most importance today include the protozoa, the helminthes (worms), and the arthropods.
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Trichomonas sp. protozoa are often found in normal, healthy reptiles. In low numbers, they are considered to be commensal organisms. However, they are opportunistic and can proliferate to become parasitic.
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Coccidian parasites, such as these Isospora sp. oocysts, are considered by some to be commensal organisms. However, the author doesn’t support this concept because the action taken by coccidia to reproduce is always harmful to the host.


As hosts and their parasites evolved together, their biologic association was one of symbiosis, meaning the symbiont (the parasite) and the host live together in various degrees of dependency.


There are three types of symbiosis: mutualism, commensalism, and parasitism. Mutualism consists of a relationship in which both parties mutually benefit. An example would be the herbivorous reptiles with their rich flora of bacteria and fauna of protozoa, which aid in the churning, digestion, and absorption of the ingesta. They are physiologically dependent on each other.


Commensalism consists of a host providing habitat and food for the commensal, which is a parasite that lives without benefit or harm to the host. The commensal is dependent on the host, but the host is not dependent on the commensal. Certain protozoa such as Trichomonad sp. can act as commensals. Commensalism is an important concept when discussing reptile parasites because commensal organisms do not harm their hosts. Certain reptile breeders like to claim that coccidian agents are commensal organisms in lizards such as bearded dragons, frilled dragons, and veiled chameleons. However, coccidia invade the intestinal mucosal cells of the host and cause damage and destruction in the normal course of reproduction. Thus, coccidia are parasites but are not commensals.


Parasitism exists when the symbiont is physiologically dependent on the host for its habitat and sustenance and at the same time may be harmful to the host. All the nematodes, cestodes, and trematodes and many of the protozoa are examples of true parasites. Did you note that protozoa were examples of all three groups? Simply stated, some protozoa are useful to the host and some are not; some are harmful and some are not. This will make more sense when we discuss specific parasitic organisms.


All parasites require a host, an animal upon or within which they live or complete their life cycle. The definitive host is a host in which the parasite completes its life cycle. A dead end host is an animal upon or within which a parasite may temporarily live but one in which the parasite cannot complete its life cycle. Many parasites require more than one host to complete their life cycles and have one or more intermediate hosts. Parasites not requiring intermediate hosts to produce viable offspring are said to have a direct life cycle. Those requiring one or more intermediate hosts are said to have an indirect life cycle.


Parasites are transmitted to the same or a new host when the parasite is in an infective stage, a stage resulting from the successful reproduction of the parasite. Examples of the various infective stages are oocysts, ova, cysts, embryonated eggs, and hatched larvae. Upon reaching the infective stage, the parasite is unable to develop further until it enters an appropriate definitive host and is stimulated by specific stimuli to begin the next stage of development. The stimuli required to initiate the growth of parasites is largely unknown, but discovering these chemical or physical agents will be an important step in developing new methods of treatment. There is passive transmission and active transmission. During the infective stage in passive transmission, the parasite may be a contaminant of the food or water and accidentally ingested by the host, or it may be encysted on foliage or in the body of an intermediate host that serves as food for the definitive host. In active transmission, the infective stages actually penetrate into the host’s body, such as the larvae of hookworms and Strongyloides spp.


An example of a parasite with a direct life cycle is the hookworm. This is a nematode parasite with many definitive hosts. These worms can reproduce equally well in a turtle or a snake, each of which is a definitive host. Hookworms produce eggs (ova) as the infective stage that are released in the feces of infected definitive hosts, and these eggs hatch to produce larvae, which can reinfect the same individuals by being ingested in contaminated food or water or by percutaneous (through the skin) invasion. This illustrates a direct life cycle because the hookworm doesn’t require an intermediate host to reenter the host animal or another host of the same species. This also reinforces the importance of maintaining good hygienic conditions, to minimize the opportunity for infective stages to gain exposure to the host.
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This is an example of a direct life cycle.


An example of a parasite with an indirect life cycle is the ascarid, or roundworm. Roundworms may affect many definitive hosts, but the eggs produced as the infective stage and then passed in the stools of the infected animal will not reinfect that animal unless the eggs (ova) are ingested by an intermediate host, such as a fish, an amphibian, or a rodent. The parasites can then reinfest the original host only if the host eats the intermediate host(s) in which the parasite has completed its life cycle and has produced infective stages. This is why it is so important to avoid feeding prey items that are consistently known to be intermediate hosts for some parasites. Roundworms can, in rare instances, cause disease in humans, but they cannot reproduce in humans. Thus, humans are dead-end hosts for roundworms.


In summary, an animal with hookworms (direct life cycle) can reinfect itself simply by exposure to its own feces. An animal with roundworms (indirect life cycle) can reinfect itself only if the intermediate host (the fish, the amphibian, or the rodent in this example) is present as well.


Where parasites are located is referred to as their ecological niche. The ecological niche is usually in or on a host animal. Each parasite has its own specific requirements and occupies its own niche, which supplies each species with its general and specific life requirements. Whereas the ecological niche usually represents rather restricted sites in or on the host’s body, some parasites, such as mites, have a fairly large range area both on and off the host.
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This is an example of a indirect life cycle.




CHAPTER 3


PARASITES: WHY BOTHER TREATING THEM?


It is a well-accepted fact that parasites cause and contribute to disease processes in reptiles. Despite this, many herpetoculturists believe that if they are not seeing problems, there is no reason to look. At the other extreme are reptile owners who routinely medicate every animal they acquire, with no basis for the treatment. Although this book will present information on dosage and administration of safe parasiticidal drugs, it is always optimal to base treatment on a diagnosed problem. As responsible herpetoculturists, we owe it to the animals in our care to provide the best possible standards of captive maintenance, if not for altruistic reasons then for the personal and economic benefits of maintaining healthy reptiles.


Many reptile owners claim to have never lost a single animal to a parasite-related death. This may be a result of the simple fact that they didn’t know what to look for. In a 1983 review of zoo records, zookeeper and pathologist L. Griner found that parasitic lesions were second only to bacterial lesions among necropsy findings in captive reptiles. A paper by zoological park veterinarian R. Ippen (1972) revealed that in necropsies performed on more than 1,100 reptiles from his zoological park in Germany, 40 percent of the specimens were actively infested, and in 79 percent of these cases, parasites were incriminated as the cause of death. In a 2005 study, veterinary pathologists Schmidt and Reavill found that parasitic lesions were still third behind bacterial infections (number 2) and nutritional/metabolic conditions (number 1) as the leading cause of death in reptiles.




Examples of Why We Bother with Parasites







The following examples are a small sampling of parasite-related or parasite-induced problems that have presented at the author’s practice. The common thread among the following cases is that a parasite was involved in each. From external parasites such as ticks and mites to internal parasites such as cryptosporidia and protozoa, reptiles can be affected in ways ranging from mild irritation from an early mite infestation to death from cryptosporidia infections or parasitic lesions that are invaded secondarily by bacteria.
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