Chapter 15

15.  Biology and Diseases of Reptiles


Biology and Diseases of Reptiles

I.
INTRODUCTION

A.
Taxonomic Considerations

· Chelonia (220+ species)

· Crocodilia (21 species) - line that gave rise to the crocodiles.

· Remaining orders are placed in a single subclass - Lepidosauria

· Rhynchocephalia: Tuatara, Sphenodon punctatus is the only species

· Order Squamata: includes Lacertia (lizards: 3000 species) and Serpentes (snakes: 2500 species)

B.
Uses in Research

· Present day field of herpetology covers all aspects of reptilian biology, including numerical taxonomy, morphology, histology, physiology, genetics, biochemistry, and behavior.

· Reptiles have evolved mechanisms to survive in a dehydrating environment.

· American anole (Anolis carolinensis) is the “lab mouse of the reptile world”.

· Other species used in research include the American alligator, spectacled caiman, red eared slider, whiptail lizards, geckos, common iguana, garter snakes, water snakes, king snakes, rat snakes, and the Burmese python.

C.
Availability and Sources of Research Animals

· Procured from professional dealers.

· ILAR publishes Animals for Research, lists sources.

· City zoos and amateur/professional herpetology clubs.

D.
Laboratory Management and Husbandry

· Behavioral thermoregulation is an important factor in biology of reptiles.  It is the source of thermal energy that differentiates endotherms (mammals, birds) from ectotherms (amphibians, reptiles).

· Reptiles have a POTZ:  Preferred Optimum Temperature Zone.  It is regulated by behavioral and physiologic mechanisms.  The limit of the POTZ fluctuates seasonally.

· Temperature zone below the POTZ is called the Critical Thermal Minimum (CTMin) and is the temperature that causes a cold narcosis and effectually prevents locomotion.

· Temperature zone above the POTZ is called the Critical Thermal Maximum (CTMax).  It is a value that is the arithmetic mean of the collective thermal points at which locomotor activity becomes disorganized and the animal loses its ability to escape from conditions that will promptly lead to its death.

· Providing minimal thermal needs is essential for long-term maintenance. 

· Species being maintained will dictate the source of heat provided.  Heat sources should not usually be placed in the cage.  Incandescent light bulbs (frosted) w/ a reflector should be directed at basking sites within the cage.

· Infrared bulbs provide excellent source of thermal energy, but bulbs must be placed at a distance from the animal to prevent thermal burns.  Heat tape and electric heating pads may cause ventral cutaneous burns

· Ideally, a cage should be designed to provide a thermal gradient ranging from heated to shaded areas.

· Photoperiod has a big effect on maintenance and reproduction of captive reptiles.  In many species, the lengthening days of spring are correlated w/ gonadal recrudescence.

· The amount of moisture a species will require depends upon the ecological adaptations of that species.  Some fulfill their needs w/ food items, others lap dew, others are active drinkers.

· Humidity: 50-70% is ideal for most.

· Type of cage is species dependent.  Should be decided based upon the animals needs, and should incorporate the needs of the investigator.

· Based upon feeding strategies, reptiles can be categorized as herbivorous, omnivorous, insectivorous, or carnivorous.

· Lizards show the greatest diversity of feeding strategies.

II.
BIOLOGY

A.
General Concepts

· Fundamental difference between reptiles and amphibians is in their reproductive strategies.  Amphibians produce anamniotic eggs, reptiles produce amniotic eggs.

B.
Integumentary System

· Plays an important role in conservation of body fluids.

· Stratum corneum is a much thicker portion of the epidermis in reptiles.

· Skin is thrown into a series of folds that result in the formation of scales.

· In snakes and some lizards the palpebrae have become modified into a spectacle that is a highly vascular transparent structure over the cornea.

· Skin is largely aglandular.

· Complex pigment system consisting of guanophores, erythrophores, xanthophores, and melanophores.

· Ecdysis = shedding.  Has a six stage cycle of epidermal development.

C.
Digestive System

· Contains all structures from the oral cavity to the cloaca.

· Oral cavity contains polystomatic and monostomatic glands (venom glands) producing CHO and CHO-containing secretory products.

· Specialized monostomatic glands include venom glands of Heloderma and Duvernoy’s and venom glands of snakes

· The organs and compartments of the digestive tract are similar to the mammalian pattern.

D.
Respiratory System

· Most reptiles breathe by lungs.  Some aquatic turtles have supplemental cloacal, pharyngeal, or cutaneous respiration.

· Most reptiles have lungs that are simple sacs attached to bronchi w/ internal ridging similar to the mucosal surface of a ruminant's reticulum.

· Higher lizards have lungs divided into chambers.

· Snake lungs are elongated, gradually merging into an air sac that terminates in the intestinal mesentery in the vicinity of the gallbladder in terrestrial species and up to the cloaca in aquatic species.  Right lung is larger in all snakes.

· Lung volume is large compared w/ mammals, but the surface area is only 1% that of mammals.

E.
Urinary System

· Reptiles are the first vertebrates to have a true metanephros as a functioning kidney.

· Glomeruli are smaller in reptiles than in amphibians.  This conserves water by reducing the flow of urine into tubules.  Some snakes and lizards do not have glomeruli.

· Nitrogenous wastes may be in the form of ammonia, urea, or uric acid.

· Reptiles cannot concentrate urine above blood osmolarity.

F.
Salt Glands

· Reptiles cannot concentrate urine above blood osmolarity, so many species have evolved extra-renal sites of salt secretion as a homeostatic mechanism.

· In sea turtles and the diamondback terrapin this is a modified lacrimal gland.

· In some lizards it is a nasal gland.

· In sea snakes it is a sublingual gland.

· In saltwater crocodiles, the tongue is the gland.

G.
Circulatory System

· Right and left auricles are separate.  Oxygenated blood returning to the heart from the lungs flows through the pulmonary veins into the left auricle, deoxygenated blood from systemic sites flows to the right auricle.

· Interventricular septum’s ranges from complete to almost nonexistent.

· Patterns of circulation: 1) complete mixing, 2) partial mixing, 3) high degree of separation between oxygenated and unoxygenated blood.

· First group of vertebrates to have a well developed coronary artery system.

· All reptiles have a left and right aorta.  They join beyond the heart to form a common dorsal aorta.

H.
Reproductive System

· Ovaries and testicles are paired internal organs.

· Fertilization is internal in all species.  It occurs near the cranial end of the oviduct prior to deposition of the egg envelopes by glands lining the oviduct.

· Some species can store sperm in seminal receptacles for several years, producing viable eggs or offspring even though not in direct contact w/ a male.

· Turtles and crocodilians have a penis, which lies w/i the cloaca.  Snakes and lizards have paired hemipenes lying inverted in the base of the tail. Tuatara has no specialized copulatory organ.

· In many chelonians the male has a slightly concave plastron.

· In many chelonians, the males have longer tails and claws than the females and their cloacal aperture may be more caudally situated.

· In most crocodilians the male’s head is larger.  The sex of mature crocodilians can be determined by digital palpation of the penis through the cloaca. 

· Sex can be definitively determined in snakes by measuring the depth of the para cloacal sacs w/ a sexing probe.  The depth of the sac in females is usually 3-5 scales; in males 7-12 (1/4 to 2/3 the length of the tail).

· Reproduction cycles

· Reptiles usually show cyclical changes in the development of the reproductive organs, which is timed in each species to gain maximum benefits from favorable climatic conditions and food sources.

· In temperate regions, many species breed soon after hibernation ends, w/ young delivered or hatching later in the season when food resources are plentiful.

· Ovarian cycle shows geographic variation.  Follicular enlargement may coincide w/ testicular atrophy of males.

· Both sexes are reproductively quiescent from late September to late January.

· Females emerge from hibernation in late February and by May are laying a single-shelled egg every 10-14 days.

· Lizards appear to secrete only one gonadotropin, which is similar to mammalian FSH.

· About 26 lizards and l snake have developed parthenogenesis as a successful reproductive strategy.

· Most reptiles are oviparous (egg layers).  Some snakes and lizards are viviparous (give birth to live young).  Some are actually ovoviviparous hatching eggs internally.   In others a true placenta is formed.

· Incubation time and hatching of fertile eggs are temperature dependent.  Generally, incubation time is inversely related to temperature.

· Preferred incubation temperature for many species is 28-31(C.  Low temperatures may cause low hatching success, abnormal development, or no development.

· Sex ratios of neonates hatching may be temperature dependent.  Either all male or all female may be produced in species lacking heteromorphic sex chromosomes.

· Once oviposition of parturition starts, it is usually complete in a few hours after delivery of first egg or young.

· May deposit single egg as w/ Anolis carolinensis, 2 eggs w/ many geckos, or up to 125 eggs for several species of sea turtles.

· Dystocia is rather common.  Retained eggs or embryos can be confirmed radiographically.  Can use oxytocin (l-4u/l00gm body wt) if egg bound.  If this does not work, surgical intervention is warranted.

I.
Hemopoietic System

· Blood consists of cellular and acellular components.

· Cellular component:  Erythrocytes, granulocytes, lymphocytes, monocytes, plasma cells, thrombocytes.

· Acellular component (plasma):  Comprises 60-80% of blood volume.  Is a colorless or straw-colored fluid in some and yellow deeply pigmented fluid containing carotenoid pigmentation.  Inorganic electrolytes and organic compounds are suspended in the plasma.

· Erythrocytes

· Nucleated and oval

· Immature erythrocytes are rounded w/ a basophilic cytoplasm and a less chromophilic nucleus.

· Senile red cells are larger than mature cells, have pale staining cytoplasm and pyknotic nuclei.

· White blood cells

· Two types of eosinophils: Type I = heterophil

III.
DISEASES

A.
Infections

1.
Viral

a.
Herpes-like virus of green sea-turtles

· Causes epizootics of skin lesions, termed gray patch dz in young green turtles between 56 and 90 days post hatching.

· Secondary bacterial skin dz often follows.

· Clinical signs consist of circular papular lesions coalescing into diffuse epidermal gray patches on flippers, axillary regions, and head.  May also see lesions on plastron and carapace.

· Histopathology:  hyperkeratosis, hyperplasia w/ acanthosis, and presence of basophilic intranuclear inclusions.

· Route of transmission is unknown, but thought to be via the egg.  Water route is also suspected.

b.
Herpes-like virus of pond turtles

· Infects:

· Pacific pond turtle (Clemmys marmorata)
· Painted turtle (Chrysemys picta)

· Map turtles (Graptemys spp.)

· Gross changes were seen in liver, kidneys, pancreas, and spleen.

c.
Papilloma-like virus of side-neck turtles

· Observed papilloma-like viral crystalline arrays in skin of Bolivian side-neck turtles.

· Saw lesions on head.  Circular papular skin lesions that may coalesce into patches.

· Histopathology:  hyperkeratosis, hyperplasia w/ acanthosis.  No inclusion bodies.

d.
Caiman Pox

· Only report of a virus associated dz in a crocodilian.

· A pox-like virus demonstrated in skin lesions of captive caimans, Caiman sclerops (Spectacled caimans).

· Clinical signs:

· Gray-white circular skin lesions scattered over the body surface, especially palpebrae, tympanic membranes, and integument overlying the maxillae and mandible.

· May result in digital sloughing.

· Histopathology:  large eosinophilic intracytoplasmic inclusions within hypertrophied epithelial cells.

e.
Erythrocyte Viruses of Reptiles

· Considered to be an iridovirus.

· Seen in circulating red blood cells as intracytoplasmic inclusions.

f.
Paramyxovirus-like Virus of Viperid Snakes

· Possibly a paramyxovirus

· Affects viperid snakes:

· fer-de-lance (Bothrops atrax)

· Rock rattlesnake (Crotalus lepidus)

· Vipera

· Bitis

· Trimeresurus

· Clinical signs:  Loss of muscle tone, respiratory distress, head tremors,  convulsions,  other CNS signs.

· Gross lesions consist of fluid filled lungs and body cavity, exudate in lungs and glottis.

· Histopathology:  interstitial infiltration of inflammatory cells w/ squamous metaplasia and a proliferation of pneumocytes.

g.
Elapid Venom Herpesvirus

· Has been seen in:  (l)  Indian cobra (Naja naja)  (2)  Banded krait (Bungarus fasciata) (3)  Siamese cobra (Naja naja kaouthia)

· Snakes infected w/ this virus have a history of low grade venom production.

· Organism seen in cells of venom gland.

2.
Bacterial

a.
Pseudomonas

· Usually caused by Pseudomonas aeruginosa.

· Occurs mostly in lizards and snakes.

· In squamates (lizards and snakes) may be manifested as:  (1)  Local integumentary lesions   (2)  Oral lesions (Infectious stomatitis or Mouth rot)
(3)  Pneumonia  (4)  Septicemia

· Predisposing factors:

· Adverse environmental conditions

· Poor nutritional status

· Traumatic damage to tissue

· Clinical signs are not specific for Pseudomonas infections:

· Infectious stomatitis may cause swelling of the infected tissues w/ gaping of the labial margins.

· Petechial hemorrhages

· Erosions

· Ulcers

· Abscesses of oral mucous membranes may be seen in advanced stages.

· Osteomyelitis is a common sequel to untreated infectious stomatitis.

· Treatment

· Not only must the infection be treated but the underlying problem that predisposed the animal to infection must be managed.

· A severely compromised animal may not be responsive to antibiotic therapy.  The use of levamisole l0mg/kg every 5 days for five treatments as an immunopotentiating agent may help.

· Oral lesions should be debrided vigorously and cleaned daily w/ 10% hydrogen peroxide.

· Integumentary lesions may be treated w/ Sulfamylon cream.

· Antibiotics of choice include:  Enrofloxacillin, ceftazidine, trimethoprim sulfa, amikacin.  Amikacin and other aminoglycosides are nephrotoxic.  If used, give fluids at 20 ml/kg PO, IP, or SC the day of antibiotic administration. 

· Response to therapy is often slow, and a minimum of 4 weeks may be necessary.

b.
Aeromonas

· Associated w/ ulcerative stomatitis in lizards and snakes.

· As w/ Pseudomonas, severe or even benign appearing mouth lesions may allow systemic showering of organisms via the circulatory system, resulting in septicemia.

· Septicemic animals may show multifocal areas of ecchymotic hemorrhages involving the integumentary system.

· Clinical signs:  (l)  Anorexia  (2)  Listlessness  (3)  Steady decline in condition
(4)  Gaping of mouth  (5)  Labored respiration  (6)  Harsh respiratory signs
(7)  Oral lesions  (8)  Skin lesions

· Aspiration of necrotic debris from oral cavity into lungs may cause pneumonia.

· Gross lesions:

· Pulmonary edema

· Visceral organs and GI tract may show marked congestion w/ areas of hemorrhage.

· Treatment:

· Debride oral lesions and irrigate w/ 10% hydrogen peroxide.

· Broad spectrum antibiotics such as carbenicillin, chloramphenicol, gentamicin should be used.

c.
Salmonella/Arizona

· Many reptiles harbor both organisms as a normal component of the intestinal flora, without showing clinical signs.  Obtain organisms when reared in sewage-contaminated ponds and marshes.

· Major concern is of public health interest as reptiles, especially turtles act as reservoirs for human infections.

· Federal regulations have prohibited the interstate sale of baby turtles, particularly the red-eared slider.

· Supposedly, a chlorine-gentamicin combination treatment for turtle eggs can produce Salmonella/Arizona free animals.  Current literature suggests that the ability to culture these organisms may change w/ time and w/ stress factors.

· Even though clinical signs are not apparent, organisms have been cultured from the GI tract, liver, spleen, and vessels.  May see necrotic plaque-like lesions in these tissues.

· Transmission from animal to animal or from animal to man is via urine and feces.

· In turtles, Salmonella can penetrate eggs.  Transovarian passage has been demonstrated in snakes.

· Animals may become infected via food such as slaughter house offal.

· Treatment may not be feasible.  If treatment is desired use broad spectrum antibiotics such as chloramphenicol, Septra, gentamicin and amikacin.

d.
Citrobacter

· Septicemic cutaneous ulcerative disease (SCUD)

· Particularly prevalent in aquatic turtles.

· Appears to be management related, since predisposing conditions are necessary to initiate an epizootic.  These factors include:

· Poor nutrition

· Maintenance in stagnant filthy water

· Skin abrasions

· Clinical signs:  (l)  Lethargy  (2)  Reduced muscle tone  (3)  Limb paralysis

(4)  Necrosis of digits w/ hemorrhage and cutaneous ulcerations

· Gross lesions include necrotic foci in the liver, heart, kidney, and spleen.

· Treatment:  Chloramphenicol is antibiotic of choice.

e.
Serratia

· Isolated from healthy and ill animals.

· Experimentally shown to cause infections when inoculated SQ.

· Pathogenesis poorly understood, appears to be an opportunistic pathogen.

· Diagnosis: isolation and identification.

· Treatment: surgical excision of caseous necrotic debris, flush w/ iodine, close dead space, antibiotics.

f.
Dermatophilus

· Dermatophilus congolensis: forms filamentous structures w/ transverse segmentation resulting in packets of coccoid cells that become motile spores.

· Causes SQ nodules.

· No reports of successful treatment in reptiles.

g.
Mycobacterium

· Cultured organisms in reptiles have all been w/i Runyon groups I and IV.

· Most common isolate is M. marinum.

· Is a ubiquitous, saprophytic, slow-growing photochromogen in warm aquatic systems and is potentially pathogenic for many poikilotherms.

· Mycobacteriosis is a sporadic dz in well-managed reptile collections.

· Clinical signs generally are non-specific:

· Anorexia

· Listlessness

· Chronic weight loss

· Dyspnea is seen if have pulmonary involvement.

· May have subcutaneous nodules or ulcerative skin lesions.

· Easy to biopsy.

· Acid-fast organisms can be demonstrated in impression smears or histologically.

· Mycobacteriosis is not a colony problem, so known positive animals should be eliminated.

· Treatment:

· No known successful chemotherapeutic treatment.

· Correct predisposing factors such as debris build-up in aquatic systems, clean water bowls, ensure adequate nutrition.

3.
Fungal

a.
Phycomycosis

· Most commonly reported genera in reptiles include Mucor, Rhizopus, and Basidiobolus.

· Most infections have been found to involve the integument, respiratory system, and digestive system.

· Integument lesions are generally necrotizing w/ minimal to moderate mixed inflammatory cell response.  In many cases the fungi fail to penetrate the dermis.

· Internally, lesions are generally granulomatous w/ organisms identified in a caseous center.  Giant cells are often found.

b.
Aspergillus

· Reported cases involve A. fumigatus and A. ustus.  Seen in young American alligators.

· Usually involve the integumentary and respiratory systems.

c.
Beauveria

· Rarely produce dz in higher vertebrates.

· Primarily an insect pathogen.  Insects may serve as a reservoir for infecting reptiles.

d.
Penicillium

· Since Penicillium is commonly isolated as a surface and environmental contaminant, culture must be correlated w/ histopathologic verification.

· Most infections involve chelonians.

· Multifocal granulomas have been found in stomach, pancreas, liver, and lungs.

e.
Geotrichum

· Reported in some reptiles.

f.
Fusarium

· Most cases in higher vertebrates involve the skin and cornea.  Appears to be case for reptiles.

4.
Parasitic

a.
Entamoeba invadens

· Represents the most significant ameba to cause dz in captive reptiles.

· Reptiles having active amebic infection may exhibit nonspecific signs, including lethargy, anorexia, dehydration and diarrhea.

· Postmortem findings include a hemorrhagic necrotizing gastroenteritis.  The liver may be swollen w/ diffuse areas of necrosis.

· Trophozoites are readily identifiable on histologic examination of affected intestine and liver.  PAS is the stain of choice for identifying trophozoites.

· Usually have simultaneous infection w/ opportunistic gram-negative microorganisms including Salmonella and Arizona.

· Diagnosis is based upon demonstration of trophozoites in feces.  Treatment consists of modifying environmental conditions and/or chemotherapy.

· Drug of choice is metronidazole at 120-150mg/kg as a single dose repeated in 2 weeks.

b.
Cryptosporidium

· Found associated w/ severe hypertrophic gastritis in zoologic collections of snakes.

· Clinical signs include postprandial regurgitation w/i 3 days following feeding; bulging, palpable stomach.

· Diagnosis by demonstrating oocysts or trophozoites in PAS or Wright-Giemsa stained fecal smears, or demonstrating organisms in smears of biopsy specimens stained by Wright-Giemsa stain.

· As part of a control program, suspect animals should be isolated and cages disinfected.

· No successful chemotherapy.

c.
Haemogregarines

· Infect all species of reptiles except marine turtles.

· All are intracellular sporozoan hemoparasites found in RBC and WBC.

· Usually an incidental finding.

· No known treatment.

d.
Trematodes

· Reptiles are hosts for numerous monogenetic and digenetic trematodes.

· Usually are clinically insignificant.

· Adult Spirorchidae most commonly inhabit the circulatory system of turtles.  Eggs shed into the circulatory system become trapped in arterioles and cause a severe granulomatous inflammatory response.

· Spirorchis parvus.  LAS 38(4): 340

· Renifers are commonly found in the oral cavity of a wide variety of snakes.  Includes Dasymetra, Zeugorchis, Ochestosoma, and Stomatrema.  Adults are found in lungs, liver and gallbladder, and may produce focal ulcerative lesions.  No treatment.

· Adult flukes in the genus Styphylodora are found in the terminal renal tubules and ureters of several species of snakes.  Subclinical, no treatment.

e.
Cestodes

· Known to infect all major groups of reptiles except crocodilians.

· Bothridium and Spirometra are found in pythons.  Present w/ SQ nodules.

· Reptiles may be both definitive and intermediate hosts.

· No drugs found to be effective against migrating larvae.  For adults in intestinal tract, drugs of choice are oral niclosamide and oral bunamide.

· Mesocestoides

· Lizards and snakes are intermediate hosts.

· May see subcutaneous nodules harboring the parasite.

· Larvae may be seen in visceral organs, especially the liver and pancreas.

· Ophiotaenia is the most common cestode in North American snakes.

· Snakes are definitive host; frogs are intermediate host.  Infections are usually subclinical.

· Transmission by ingestion of intermediate host.

· Diagnosed by demonstrating adult parasite and/or eggs in feces.

f.
Nematodes

i.
Ascarids

· Ophidascaris most significant ascarid found in snakes.

· Amphibians are intermediate host.

· May produce significant lesions in snakes as a result of larval migration.

· Adult parasites embed into submucosa of the terminal esophagus and stomach.

· Usually subclinical.  Diagnosed by demonstration of eggs in feces.  Treat w/ mebendazole or thiabendazole.

ii.
Strongyles

· Kalicephalus (snake hookworm) is the most significant strongyle found in reptiles, especially the snake.

· Has a direct life cycle w/ infection resulting from oral ingestion or percutaneous penetration.

· Found in intestinal tract.  Usually undiagnosed.

· Eggs are indistinguishable from eggs of the lungworm, Rhabdias.

· Treat w/ oral mebendazole or thiabendazole.

iii.
Lungworms

· Rhabdias (Lungworm) most important lungworm of snakes and lizards.

· Enter reptile via oral or percutaneous routes.  Larvae migrate to the respiratory system.

· Snakes may be presented w/ gaping mouth and accumulation of exudate within and around an extended glottis.

· Parasite eggs may be found in lung washings or exudate around nares.

· Treat w/ intraperitoneal levamisole hydrochloride at 10mg/kg as a single dose repeated in 2 weeks.

iv.
Filarids

· Only one report involving pathology.  Macdonaldius found to cause dermal lesions in pythons.

g.
Acanthocephala

· A variety of spiny headed worms have been reported in reptiles, w/ aquatic turtles being commonly infected.

· Adult parasites found in intestinal tract.

· Encapsulated immature parasites may obstruct the intestine and cause liver damage.

· Treat w/ dithiazine iodide, or intraperitoneal levamisole.

h.
Pentastomes (Tongue worms)

· Sebakia found in crocodilians; Rallietiella in lizards and snakes; and Kericephalus, Porocephalus, and Armillifer in snakes.  Man may serve as the intermediate host for Rallietiella and Armillifer.

· Adults usually found in respiratory system, but may be in coelomic cavity and subcutis.

· Transmission by ingestion of intermediate mammalian host.

· Need intermediate host, so infection is usually self-limiting.

· No known treatment.

i.
Mites and Ticks

· Ophionyssus natricis (Snake mite) most studied mite.

· Burden may be severe in captive reptiles.

· Mites found under scales and in the angle formed by the spectacle and the periocular scales.

· Disease results from blood loss or due to transmission of Aeromonas hydrophila causing blister dz.

· Dichlorovinyl dimethylphosphate pest strips may be used for 3 days to eliminate mite infestation.  Remove water bowl when pest strips are used and make sure ventilation is adequate.  Prevent direct contact w/ pest strip.

· Other mites seen include:  (l)  Lung mite (Entonyssus and Ophiopneumicola)

(2)  Chiggers (Eutrombicula)

· Ticks:    \l 3 ":  "May be found anywhere on the body.  Include Amblyomma, Aponomma, Ornithodoros.  Disease results from blood loss or transmission of infectious organisms.  Treat w/ pest strips or manually remove.

B.
Metabolic/Nutritional Diseases

1.
Nutritional Bone Disease

· Includes rickets, secondary (nutritional) hyperparathyroidism, and nutritional osteodystrophy.

· Seen in animals maintained on diets deficient in Vit D3 and having inverse Ca:P ratios or low absolute levels of calcium.

· Seen in young rapidly growing reptiles, such as the green iguana and aquatic turtles fed an improper diet and young crocodilians fed all red meat diets.

· Clinical signs:

· Progressive difficulty in locomotion

· Fragile soft bones

· Teeth growing out at acute angles

· Curvatures of the vertebral column

· Deformities of the shell

· Therapy:

· Injection of 10% calcium gluconate, 1 mg/kg

· Modification of the diet to be nutritionally complete.  Depending on species, diet should include whole animals.

2.
Vitamin A Deficiency

· Vit A is essential for the maintenance of epithelial integrity.

· Common lesions in aquatic turtles are seen in the adnexal structures of the eye.

· Clinical signs:  (l)  Palpebral edema  (2)  Anasarca  (3)  Hyperkeratosis of the skin  (4)  Overgrowth of the mandibular and maxillary horny mouth

· Therapy:  (l)  Treatment of the immediate problem  (2)  Improvement of the deficient diet, feed beta-carotene rich vegetables

· Trout pellets are nutritionally complete and readily accepted by most aquatic chelonians.

3.
Vitamin E Deficiency

· Results in accumulation of a yellow to brown pigmented metabolite, called ceroid, almost anywhere in the body, but most commonly in fat deposits.

· Seen in crocodilians fed fish high in unsaturated fatty acids and in snakes fed obese laboratory rats.

· Animals may have pansteatitis and may exhibit nonspecific clinical signs of muscle weakness, inability to locomote, and anorexia.

· Therapy:

(l)  Improvement of diet to reduce polyunsaturated fatty acids.

(2)  Supplementation w/ exogenous Vit E at 100 IU per day.

4.
Vitamin C Deficiency

· Vit C essential for adequate formation of collagen and capillary integrity.

· Gross Vit C deficiencies have been assoc. in animals w/ a variety of lesions involving mucous membranes and bone.

· Many reptiles may have bacterial production of Vit C in the colon and cecum.  Stress or disruption of the intestinal flora can produce Vit C deficiency.

· Some snakes synthesize Vit C in kidney so renal dz may result in Vit C deficiency.

· Snakes, lizards, and chelonians w/ infectious stomatitis respond when medicated w/ Vit C.

5.
Iodine Deficiency and Hypothyroidism

· Iodine deficiency results in goiter.

· Goitrogenic factors are present in hay, lettuce, kale, and spinach and caused hypothyroidism in turtles.

· Clinical signs incl. anorexia, lethargy, fibrous goiter, and swelling of subQ tissues

· Treat by adding exogenous iodine to diet and reducing goitrogenic vegetables.

6.
Hypervitaminosis D

· Caused by over supplementation of Vit D.

· Medial calcification of elastic blood vessels.

7.
Visceral and articular gout  \l 3 "and articular gout"
· Hyperuricemia resulting in visceral gout has been reported as a cause of death in captive reptiles.

· Seen in iguanas, tegus, tortoises, and crocodilians.

· Usually caused by a diet too high in protein or contains an excess of organ meat.

· Deposits of uric acid have been seen in pericardium, epicardium, myocardium, liver, kidneys, and extra visceral sites.

· Joints may appear swollen and are palpably firm.

· Uric acid crystals can be demonstrated in tissue sections and in biopsy specimens of joint lesions.

C.
Traumatic

· Traumatic injuries include abrasions, bite wounds, crushing injuries to turtle shells, damaged mouth parts (especially in turtles) and thermal burns.

· Snakes often get cage abrasions by rubbing on the cage or striking at something against or beyond the cage wall.

· Burns from hot rocks, heating lamps that are too close, etc., can be devastating.  Reptiles should have a temperature gradient.  If ambient air is too cold w/ an isolated heat source in the cage, reptiles may huddle over the light/hot rock, or other heat source and not move away - even at the cost of burning off skin.

· Burns are treated well w/ systemic antibiotics and silver sulfadiazine cream.

D.
Neoplastic

· The descriptive incidence of neoplasms w/i the various groups of reptiles most likely reflect the types of species maintained in reptile collections and longevity of these animals in captivity.

· Snakes are the most commonly exhibited species, and the majority of neoplasms described involve snakes.

· Crocodilians have few neoplasms.

· All major groups of neoplasms found in mammals have been reported in reptiles except primary neoplasms involving the central nervous system.

· Additionally, reptiles develop tumors of pigment cell origin.

· Trematode eggs may elicit connective tissue response leading to fibropapilloma development.

· Virus particles have been associated w/ pathogenesis of neoplasms, e.g. papillomas.

E.
Congenital Abnormalities

A great diversity of congenital abnormalities has been reported.

� Nonavian Reptiles as Laboratory Animals.  1995.  ILAR Journal 37(4): 183
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