MODELS: no fascicles


LAS 40:2 Chyrsemys (Pseudomys) scripta elegans - urinary bladder is model for renal phys; bladder parasite in  turtle'


LAS: 42:6 Hi mortality in C. s. elegans due to G- usu. cause pneumonia in turtles, can't maintain N posture when swimming (??)


LAS 42:1 - background on crocadile hrt


LAS 44:1 (60) Surface Area to Volume Relationships of Snakes Support the Use of ALlometric Scaling for Calculating Dosages of Pharmaceuticals. Allometric scaling is a method used to predice human pharmacokinetic profiles from lab animal data & can also be used to predict appropriate doses of pharmaceutical for nontraditional species of animals whereby metabolic SIZE, rather than mass of the animal is used to determine dosages  (thus dosages are based on surface area rather than mass or volume of man or animals). The basic assumption made for use of allometric scaling is that, within a size range, shape is consistent or isometric.  The metabolic scaling component is usu. 0.75.  However, wrt snakes, if a cylinder changes in size isometrically, the slope of the surface area to volume relationship is assumed to be 0.66 when plotted logarithmically.  If a cylinder elongates, but keeps the same diameter, the surface to volume relationship should actually have a slope of 1.0.  So, is the 0.66 metabolic scaling component really an accurate assumption?  This study determined that snakes actually have a surface to volume relationship of 0.64 (close enough for jazz to 0.66) so that allometric scaling for calulating dosages of pharmaceuticals is effective in snakes.  There was an extremely close correlation between measured & calculated volumes for snakes.





T or F.  Because snakes are cylindrical, allometric scaling for calulating dosages of pharaceuticals is not effective in snakes.





false, is effective





What is allometric scaling?





a method used to predice human pharmacokinetic profiles from lab animal data & can also be used to predict appropriate doses of pharmaceutical for nontraditional species of animals whereby metabolic SIZE, rather than mass of the animal is used to determine dosages  (thus dosages are based on surface area rather than mass or volume of man or animals)





What is the basic assumption made for use of allometric scaling?


within a size range, shape is consistent or isometric





CLASS:REPTILIA


ORDER: CHELONIA-turtles (220 spp)


Chrysemys scrpta elegans		red-eared slider


Chelonia mydas					green sea turtle


Clemmys marmorata                 Pacific pond turrles 


Chyrsemys picta					painted turtle


Graptemys spll					map turtle


Platemys platycephala			side-neck turtle


ORDER: CROCADILIA-crocadiles, alligators


-21 spp


Alligator mississippienss		Am. alligator


Caiman crocadilus				spectacled caiman





SUBCLASS LEPIDOSAURIA


ORDER: RHYNCHOCEPHALIA 


- single spp, NZ (Sphenodon punctatus - tuatara)





ORDER: SQUAMATA


FAMILY: LACERTILIA-lizards (3000 spp)


Anolis carolinensis				Am. anole


-lab mouse of the reptile world!!


Cnemidophorus sexlineatus	6-lined race runner


Coleonyx brevis					Tx banded gecko


Iguina iguina 					common green iguina


FAMILY: SERPENTES-snakes (2500 spp)


Thamnophis sirtalis annesctens Tx garter snake


Nerodia rhombifera				 diamondback wtr sn.


Lampropeltis getulus californiae   ----------


-------					Calif. kingsnake


Elaphe guttata guttata			corn or red rat snake


Python molurs bivittatus			Burmese python


Constrictor constrictor 			boa


Drymarchon corais				indigo snake





INTRO:  only 4 orders of original 17 remain!  amniotic egg made them trul terrestrial.  Chelonia & crocadilia are most conservative spp.  Chelonia stopped evolving, crocadilia gave rise to Aves.   The IUCN (Int'l Union for Conserv'n of Nature & Nat'l Resources) lists endangered spp.  ILAR (Nat'l Academy of Science) publishes Animal for Research which has some sources.  A better info. can be obtained at zoos, herpetology clubs, or Herpetological Review publ. by Society for the Study of Amphibians & Reptiles. 


�
�
HUSBANDRY:  behavioral thermoregulation most imp't factor;  all have a POTZ (preferred optimal templ zone) which may fluctuate w/ season.  CTMin = critical thermal minimum=temp. zone below POTZ that causes a cold narcosis & prevents locomotion.  The CTMax = avg. temp. where the locomotory activity becomes disorganized & the animal loses its ability to escape from conditions that will promptly lead to its death.  Animals maintained at room  temp. (22oC = 71.6oF) may not eat or show  reduced food conversion & poor digestion.  Clsx are regurgitaion & decline in body condition. SOURCES OF HEAT: depends on spp;  gen. not good to put heat source in cage!! Use an incandescent lt bulb (frosed) & point at a basking spot; infrared bulbs good, but not too close or will burn.  Heat tape & electric heating pads - caution for hot spots!! Ideally cage should have thermal gradient range. PHOTOPERIOD:  many breeders need incr. lt to coincide w/ incr. temp. to breed.  MOISTURE:  air & avail. water moisture need depends on spp.  Anolis caronlensis likes dropets of water on foliage.  Usu. 50-70% humidity is ideal.  Ecdysis - shed skin; usu. get dry, rough skin & fail to shed if humidity is too low. If nec. soak the snake & manually removed skin.  CAGE/BEDDING: varies w/ spp, complex are pretty, but difficult to clean & see animal;  modify to meet needs of investigator, zoo, collector,  animal health.  FEEDING:  herbivores, omnivores, insectibores, & carnivores!!   Some will eat puppy chow, primate chow, lettuce, alfalfa, & mice for example.  Lizards show  the grtst feeding diversity.  Some insectivores require a great deal of maintenance.  Can commercially get mealworms & crickets, but f deficient in Ca & have inverse Ca:P ration. Most need a varied insect diet anyway.  Min. suppl. usu. nec.    Carnivorous lizards are easier to maintain (gila monsters, beaded lizards, & monitors) - feed chicks, rats, & mice.  Iguana iguana is omnivorous & will eat mice , chicks, dog food & veggies.  Snakes are usu. carnivores and insectovores & are easier to keep.  Most eat dead food which is recommended to avoid injury.  


�
BIOLOGY: The fundamental difference between reptiles & their amphibian is tha amphibiams produce anamniotic eggs & reptiles produce amniotic eggs.   Additional modifications allow  survival in a dehydrating environment.   INTEGUMENT:  Stratum corneum is thick & folds into scales.  Palpebrae are modified into a highly vascular spectacle to protect  the cornea which is also shed.  Vy few integ. glands (unlike amphibians); most are scent glands (for breeding or protection);  Comlex pigment sys. sim. to amph. w/ melanophores, erythrophores, xanthophores, & guanophores.   Ecdysis signs: skin & spectacle look dull & blue, 4-7 days after height of dullness the skin gets very bright, the specatacle clears & the skin sheds in 4-7 days.  DIGESTIVE:  polystomatic & monostomatic glands in mouth produce CHO enzymes.  Monostomatic glands produce venom w/ lethal proteins, enzymes used in cancer tx (pain killers), neurtoxins, anticoagulents, & hily purified RNA & DNAases.  Some modifications of gi for spp: e.g. keratinized papillae in esophagus so turtles can eat spiculated sponges, jellyfish, & silaceous plants.  Snakes have a hily distensible esoph.  Cloaca is terminal chamber common to both digestive & urinary systems.  RESPIRATORY:  Most spp use lungs, but some aquatic spp  have supplemental cloacal, pharyngeal, & cutaneous respiration.  Most reptile lungs are like sacs, some have chambers.  Snakes have a vy long lung ending in an air sac (sometimes goes as far as cloaca in aquatic spp);  R  lung larger than left in all snakes!! The lung  vol. is lg compared to mammals, but the surface area is only 1% of mammals which cf to their bmr of 1/10 to 1/3 of mammals.  In snakes, most of vol. is air sac which can be a reservoir during apnea or act as a buoancy organ.  URINARY:  goal is to conserve water bc now fully terrestrial!! Evol. trend towads sep'n of urinary & repro. organs.  Amphibian have a mesonephric kidney, all higher vertebraate have a metanephric kidney!!  Both have same basic units, but the metanephros is more compact w/ smaller glomeruli which reduces the flow of urine into tubules & thus conserves water volume.  Some spp have aglomerular tubules tho.   Excrete ammonia, urea, or uric acid - the proportions of ea. depending on spp  (e.g. desert dwellers secrete more uric acid whereas marine animal secrete alot more ammonia);   Reptiles cannot concentrate above blood osmolality thus they dev. the ability to produce excrete uric acid which is insoluable in water!!  SALT GLANDS:  extrarenal sites of salt secr'n for homeostasis esp. for marine spp & desert spp.  Evolved 5 diff't times & are nonhomo-logous structures among the various groups (e.g. lacrimal gland, nasal gland, sublingual gland, tongue, etc.);   CIRCULATORY:   Unlike amph., mostly use lungs, so circul'n has to be more complex.  R & L auricles are always separate & work like mammals, but R & L ventricles range from separate to not separate.  All reptiles have two aorta (R & L) !!!!   The left is smaller than the R & both join beyond the hrt to form a common dorsal aorta.  The esoph. passes thru a ring formed by the joining vessels thus some snakes had to dev. ways to eat  large prey without losing circulation.  There is marked var'n in blood patters depending on hrt pattern: complete sep'n, comlete mixing, or partial mixing of oxygenated or nonox. bld.  REPRODUCTIVE:  Gonads are paired & usu. in abd. cavity near kdnys (lizards) or very cranial (snakes);  Fertilz'n is internal ; shell glands are in caudal oviduct (often called uterus) if produce eggs;  Some can store viable sperm for yrs ina seminal receptacle.  Wolffian duct conveys sperm to copulatory organs of crocs, turtles, snakes, & lizards, & cloaca of tuatara.  Crocs & turtles have a penis, buth lizard & snakes have a hemipenes.  Difficult to sex!!   Snakes are sexed w/ Furmont sexing probes!!!  insert probe into inverted hemipenes - goes only a short distance in female, but in males may go 1/4 to 2/3 length of tail.   Many spp show cyclic changes in dev. of repro organs timed to gain max benefit from favorable climate & resources.    Copula-tory behavior does not nec. coincide w/ height of testicle dev.  Sperm used is strored in the epididymis & derived from previous yr's testicular activity.   Follicul-ar enlgt also seasonal.  Anolis carolensis has best described cycle: quiescent Sep-Jan.   Males est. breeding territories after winter dormancy (about end of Jan).  Females emerge end of Feb, lay eggs in May q 10-14 d;  end in August;  foll. dev in diff't stages thruout yr (details in book);  Some spp are partheno-genetic (only known vertebrates to reproduce normally by this method which results in little genetic variabil-ity). Oviparous = egg layers.  Viviparous - live bearers.  Reptile can be both.  All chelonians, crocodilians, & tuatara, & most spp of lizards & snakes are oviparous.   Incub'n & hatching times are temp-dep't & usu. inversely relatedto temp;   sex ratios of neonates also temp. dep't in a few spp that lack heteromorphic sex chrms.   A. carolensis lays one egg, some turles lay up to 125 eggs.  Dystocia is common - see straining >1d, do rads. ("egg bound");  oxytocin has been used in many spp, but surgery often nec.  Sexual maturity more related to size than age & is usu. earlier in captivity due to awesome diets (e.g. feed Chelonia mydas - green turtle 42% protein & it matures at 9 yrs rather than 20-40 yrs).  Many spp do not breed successfully in captivity.  Recently tried AI, but difficult to collect.  Electroejaculation didn't work well w/ snakes or crocadiles, but did work in 3 spp of turrles.   Varying success in semen storage.  HEMATOPOIETIC:   Some spp have hily pigmented serum.  Hem. ctrs include bm, spleen, & lvr.  Nucleated, oval RBCs.  Immmature RBCs are more basophilic.  Senile RBC's are paler w/ pyknotic nuclei.   Marked variation bw & w/in spp & w/in individuals based on env't.  Two types of eos.: Type I  = heterophil - major WBC seen w/ inflamm.   Neuts are in low f & not homologous to mammalian neuts.  The second type of eos. is more like a macrophage.  Thrombocytes have little cytoplasm.   Plasma not so well regulated as birds & mammals (wide range of pH).  Marked var'n in spp & individuals.


�
DISEASES: INFECTIOUS:


VIRAL: **Herpes-like Virus of Green Sea Turtles(Grey-Patch Dz) - (Chelonia myda); circular to coalescing papular lesions on epidermis (soft & hard tissues) of  yng green turtle (at one farm?); attained in utero bc yng raised from eggs all got it;  Herpes-Like Virus of Pond Turtles - hepatic necrosis in Pacific pond turrles (Clemmys marmorata) w/ INIB.


Chyrsemys picta found to have friable liver, inspisated gall bladder, & pulmonary edema.  Papilloma-Like Virus of Side-Neck Turtle - found in Bolivian side-necks (Platemys platycephala). ** Caiman Pox:  (see pct, BB, p. 460); circular gray lesoionson captive caimans esp. on head;  Erythrocyte Virus of Viperid Snakes - 1st doc. reptilian dz; intraerythrocyte, ICIB, poss. iridovirus.  Paromyxo-Like Virus of Viperid Snakes - 1st rptd viral snake epidemic; 3 outbreaks: 1)  fer-de-lance spp in Switzerland, 2) Rock rattlesnakes in Florida, & Viperid snakes in Louisianna.  All  found 


w/ ICIB suggestive of paramyxovirus.  Lung obliterated.  Two outbreaks has CNS signs(but died of terminal resp. dz) (see BB, p. 461); Elapid Venom Herpesvirus - herpes-like capsids in cobra venom; 


BACTERIAL


Pseudomonas: Mostly lizards & snakes (rare in turtles);  CLSX: local skin or oral lesions, pneumonia, & septicemia; inf. stomatitis w/ tissue swelling; & petecchiation of mm progr. to ulcers; oral lesions may progress to osteomyelitis, pneumonia may occur from aspir'n of necrotic debris; septicemia may cause hemorr. scales w/ coag. necrosis of skin.  ETIOLOGY: poor env't, poor nutr'n, trauma.  Immune system is temp-dep't (see serious infect'ns in recent import of animals traumatized in shipment & kept under suboptimal cond'ns);  RX: tx underlying problem, a'bc (gentamycin, amikacin, tobramycin - usu. q 72 hr & give fluids!!), levamisol (immune-stimulating); debride oral lesions & clean daily w  H2O2. Sulfamylon crean for skin.  Response is usu. slow.  


Aeromonas: sim to Pseudomonas w/ ulcerative stomatitis in lizards & snakes; debris from mouth can be aspirated causing pneumonia; septicemia f;  CLSX: ecchymotic hemorr of skin, anorexia, listlessness GROSS:  lung trashed w/ pulm edema, visceral organs & gi show marked congest'n & hemorr w. necrosis.  RX: local debridement/H2O2 of oral cavity & systemic a'bs (gentamicin, chloramphenical, & carbacillin)


Salmonella/Arizona: normal int. flora; ZOONOTIC, esp. from turtles; reptilian salm. poss. more virulent than bird/mammall  Fed regul'n prohibits interstate sale of baby turtles (esp. red-eared slider).  >300,000 human cases prior to ban;  no point testing, bc will only shed when stressed; no overt dz; cultured from normal animals at necropsy (gi, lvr, spleen, vessels); see also in clinical cases w/ no other pathogens identified;  TRNS: urine & feces (ani-ani or man-man);  can penetrate eggs so ani. are infected when hatched;  vertical trns also (transovarial in snakes);  may be cont. later in life from cont. offal;  can try to tx collector animals (if show  clsx) w/ chloram, gentamicin, septra & amikacin;


Citrobacter: Mostly chelonians;  SCUD - septicemic cutaneous ulcerative disease, esp. pond turtles (Pseudemys, Chrysemys, & Emys); usu. from poor nutr'n or stagnant, filthy water & skin abrasions; CLSX: lethargy, decr. m. tone, limb paralysis, necrosis of digits w/ hemorr & cut. ulcers.  GROSS: septicemia, necrosis of lvr, hrt, kdny, & spleen;  Serratia may be a copathogen where its lipolytic, proteolytic action allows Citrobacter to more effectively invade tissue.


Serratia: found in healthy & ill animals; found in rattlesnake venom & swabs of fangs, from oral cavity of captive caimans & mouth/cloaca of iguanas. CLSX: usu. abscesses;  opportunistic;  some isolates are chromogenic, but not all;  DDX: E. coli, Enterobacter, & Aeromanas;  RX: lance, debride caseous lesions, flush w/ iodine, close dead space, broad spec. a'bs (chloram, gentamicin, & amikacin);


Dermatophilus: filamentous, motile bacteria found in packets of coccoid cells; 1st found in a lizard w/ subQ nodules; no rpts of successful treatment in reptiles; in man, iv & oral Na iodide solutions seem to work; a # of a'bcs show  in vitro sensitivity;


Mycobacterium:  Most f is M. marinum, tho M. chelonei imp't in turtles, & M. thamnopheos seen in snakes;  Indiv. problem in predisposed animals; 0.1-0.5% in colonies is typical;  M. marinum is slow-growing;  chronic cases f, but can get acute cases too;  Organism is ubiquitous commensal, esp. in soil. NS clsx, poss. dyspnea (if lung involved), or subQ nodules or ulcers; DX: acid-fast organisms on impression smears;  granulomas f in chronic infections.  No tx works.


FUNGAL: (see pcts, BB p. 465 & 467!!) organsims are ubiquitous & usu. affect animals under suboptimal conditions (filthy caging, poorly filtered water, breaks in skin, & esp. low temp. which compromises the immune system);  one animal may serve as nidus for others;  few rpts of tx bc most not noticed until advanced;  malachite green has been used in turtles, & ketoconazole in snakes;  best thing to do is raise temp. & fix env't; DX: isol'n, histo (PAS, Gridely's fungal stain, GMS = Grocott's methamine silver).  Look for characteristic hyphae.


�
Phycomycetes: (see pct, BB, p. 465). Mucor, Rhizopus, & Basidiobolus are most f spp;  usu. infects skin, gi, & lungs;  Mucorales f in turtles;  lesions are usu. necrotizing & granulomatous w/ giant cell formation.


Aspergillus: ubiqu.; skin & resp.; consolid'n & gangrene of lungs; can be 3% of normal colony.


Beauveria: rare in higher vertebrates (mostly an insect pathogen which may serve as a reservoir); only seen in tortoises & alligators in lungs when it got too cold!!


Penicillium: mostly chelonians;  f surface & env'tl contaminant so must confirm dx w/ histopath;  multifocal granulomas in stomach, pancreas, liver, & lungs.


Geotrichum: single report in tortois; can be exp'tly reproduced;  sev. reports in snakes (subQ nodules, subQ granulomas (see pct p. 467).  Lesions in snake regressed w/ incr. temp;  


Fusarium: involves skin & cornea as in hier vert.; 


PARASITIC


Entamoeba invadens: protozoa; most significant ameb in captive reptiles!! TRNS: amebic cysts from feces in cont. water, food, or env't; CLSX: ns (anorexia, lethargy, dehydration, diarrhea (mucoid or bloody); sometimes death in 24 hr; GROSS: hemorr. necrotizing gasterenteritis; swollen lvr w/ necrosis; DX: antemortem can see trophozoites in feces; see trophozoites in int. & lvr w/ PAS as best stain;  RX:        modify env't (raise temp to 33oC = 91oF) & chemotherapy  (metrinidazole).  Almost all cases there is concomitant inf. w/ opportunistc G- incl. Salm or Arizona.  Thus must tx w/ a'bcs too.  


Cryptosporidium: Severe hypertophic gastritis in zoo snakes. Unknown life cycle, poss. direct like gp or maybe a rodent IH.  CLSX: postprandial regurgitaion win 3 days of feeding !!! GROSS:  stomach is thick & bulges the overlying body wall;  HISTO:  edema & thickening of gastric mucosa w/ mucosal petechia, hemorr, & focal necrosis;  DX: oocysts & trophozoites w/ PAS or Wright - Geimsa fecal smears or biopsy w/ Wr.-Geimsa. No tx.


Hemogregarines: intracellular sporozoan hemoparasites in RBC or WBC which distort cells.   Haemogregarina, Hepatozoan, Karyolysus, Schellackia, & Lainsonia;  all reptiles except marine turtles; see in healthy & ill animals;  usu. an incidental finding; TRNS: arthropod or annelid vector; RX: no need


Trematodes: numerous spp, altho most are insign't; Spirorchidae  - f in circul'n of turtles causing focal mild endothelial hyperplasia & inflm'n w/ egg release which become trapped in sm. aa.  Renifers (Dasymetra, Zeugorchis, Ochestosoma, & Stomatrema)are f in oral cavities of snakes where adults are found in lungs - may have lesions w/ 2o G-.  Eggs are expelled thru glottis & eventually in feces (yell-orange eggs w/ pale polar cap) IH=snails & amphibians, so rare in captivity.  No tx.  Flukes (Styphylodora) seen in terminal renal tubules & ureters of snakes. Usu. subclinical unless severe where see renal tubular dilatation & chr. interstitial nephritis.  DX: adults or eggs in renal tissue or ureters.  No tx.


Cestodes: infect all except crocs;  DH or IH;  Most imp't are Pseudophyllidea, Mesocestoididea, & Proteocephalidea.  Most sign't pseudophyllidean tapeworms are Bothridium, Bothriocephalus, & Spirometra.  Bothridium & Bothriocephalus spp f infect int. of pythons (usu. subcl except for green tree python which get chronic enteritis).  Snakes usu. IH for spirometra w/ spargana found subQ or in viscera.   Lizards & snakes are IH for Mesocestoides - also get subQ nodules & lots of nodules in coelomic cavity & in viscera (esp. lvr & pancreas); Ophiotaenia spp are most imp't Proeocephalidea - f in snakes (DH) (frogs are IH) - usu. subcl. Oral niclosamide or bunamide ok for adults, noknown tx for larvae.


Nematodes


Ascarids: infects all major groups.  Majority assoc. w/ Ophidascaris spp in snakes (frog is IH);  Sign't lesions from larval migrations.  Adults in esoph & stomach - big-time inflamm. response.  f 2o bacterial infec'ns. Many cases subcl, but can get regurgitation.  see eggs in feces (thick shells); mebendazole or thabendozole tx.


Strongyles: Kalicephalus - snake hookworm; direct cycle (oral or percut. penetr'n); small; found in int.; f subcl, or can get ns sxs.  May see hemorr, erosions, & ulcer'n of mucosa.  Thin-walled eggs that look just like Rhabdias (lungworm).  Mebendazole or thiabendazole.


Lungworms: Rhabdias spp most imp't in snakes & lizards.  Adults are parthenogenetic females that expell eggs via the glottis into the mouth which are swallowed & passed in stool.  Larvae enter snake orally or percutaneously & ultimately migrate to lung.  Severe clsx usu. assoc. w/ G- infection.  See resp. distress w/ exudate in nares.  Eggs seen on lung wash or direct smear of nares. Levamisole HCL & a'bc tx.


Filarids: Usu. subcl, only single rpt of pathology from Macdonaldius oschei in a python in the mesenteric aa. (Normally they are found in the posterior vena cava & renal veins);  Can get inflamm. & aneurysms.  See mff in dermal capill.  Mosqu. & ticks are IH & vector.  DX by mff in blood.  RX: maintain animals at 35-47oC(= 95-98 oF) for 24-48 hr (monitor closely - near lethal max!!).


Acanthocephala: spiny-headed worms;  sev. genera from a variety or reptiles;   aquatic turtles most f affected; IH=crustacea & snails; adults in intestine (focal ulcerating lesions); lg #'s encapsulate win coelomic cavity & cause mech. obstruc'n & dmg (e.g. lvr); Do fecal & see multienv. eggs w/ acanthor larva & rostellar hooks; RX: levamisole hydrocl or phos, or dithiazine iodide.


�
Pentastomes: worm-like parasites found as adults in reptiles & as juveniles in mammals;  Most imp't genera are Sebakia (crocs), Rallietiella (lzds & snks), Kericephalus, Porcephalus, & Armillifer (snks);  Man may be IH for Rallietiella & Armillifer; Usu. find adults in resp. system, but sexually mature parasites can also be in coelomic cavity or subQ (firm nodules);  Adults may obstruct trachea;  f 2o bacterial inf'n; DX: adults w/ fiberoptic scope or eggs from tracheal washes or feces; RX: none, but eventually self-limiting in captivity bc no IH available;


Mites  & Ticks: Many spp. Best known is Ophionyssus natricis - snake mite;may have hvy burdens in captivity; f under scales & bw spectacle & periocular scales;  CLSX: anemia, septicemia (from trns of Aeromonas); RX: pest strips;  must remove water from cage when pest strips there & provide good ventil'n; do not allow animal to contact strips;  Entonyssus & Ophiopneumicola - lung mites;  Eutrombicula - chiggers; Amblyomma, Aponomma, Ornithodoros - ticks;  ticks usu. found under gular scales on snakes, & periocular on lizards tho may be anywhere;  blood loss or pathogen trns.  Use strips. 


METABOLIC/NUTRITIONAL:


Nutr'l Bone Dz: Rickets, 2o (nutr'l) hyperpara-thyroidism, & nutr'l osteopathy; all from def. in D3 & having inverse Ca:P ratio or absolute low  Ca levels;  Usu. in yng  grwing iguana or aquatic turtles fed an all veggie diet or in yng crocs fed an all meat diet (they need a whole animal);  CLSX: progr. difficulty in locomotion; fragile, soft bones; teeth at weird angles & scoliosis (caimans);  shell deform (turtle);  See diaphyseal enlgt in long bones of iguianas (see BB, p. 471).  RX: 10% Ca gluconate in severe cases; correct diet (which is difficult bc they like their crappy diet) to whole animals or softened monkey chow.  Pet Cal tablets crushed in feed.  Exposure to sunlt when possible.  


Vit A Def: epithelial-related problems esp adnexal structures of eye in aquatic turtles (palpebral edema, anasarca, hyperkeratosis of skin, overgwn mandibualr/maxillary horny mth parts).  Squamous metaplasia & hyperkeratosis of lacrimal & Harderian gland tubules is classic!!!  RX: diet change; inj. vit A in severe cases (palbebrae swollen closed); try trout pellets.


Vit E Def: accumulat'n of cercoid (yell to brown pigmented metabolite) in fat deposits due to peroxidation of ingested unsat. fa.  (Vit E acts as an antioxidant along w/ glutathione peroxidase to protect cell mem. & cytoplasmic constituents against dmg by lipid peroxides & other free radicals).  See in crocs fed fish diets (hi in unsat. fa) & snakes fed fat lab rats.  The deposits emit yell-orange fluorescence at necropsy under uv lt;  may have pansteatitis & show muscle weakness, inability to locomote, & anorexia. RX: suppl. & change diet;


Vit C Def:  Vit. C essential for formation of collagen & capillary integrity.  See lesions in bone & mm w/ def.  Many reptiles have bacterial prod'n of vit C in colon & cecum, so usu. see problem w/ stress that disrupts normal flora.  Some conditions (e.g. infectious stomatitis) respond to vit C suppl.  Garter snakes (& poss. other spp) may produce vit C in their kidney so may see def. in renal dz.


Iodine Def/Hypothyroidism: goiter;  may be due to goitrogenic factors in hay, lettuce, kale, & spinach (f fed to tortoises) which causes hypothyr.  CLSX: anorexia, lethargy, fibrous goiter, subQ swelling; RX: change diet, add iodine;


Hypervitaminosis D: f in common green iguanas oversuppl. w/ commercial vit D.  See medial calcification of elastic blood vessels which can be seen on x-ray if severe.  Arteries are rigid & gritty on necropsy.  


Visceral & Articular Gout:  Hyperuricemia resulting in visceral gout can cause death.  Can get this 2o to renal failure or gentamycin; see uric acid accumul'n everywhere, but esp. pericardial sac; Articular gout is seen in turtles (swollen, firm joints) w/ uric acid crystals seen in jt fluid.  


TRAUMA:  heat burns from lamps, etc (see epidermal vesicles then necrosis);  Pseudomonas f invader;   RX: broad-spec. a'bs, iodine soaks, topical iodine ointment;  Agression from others (2 of same spp eating 1 prey - lger might eat smaller too!)  f snakes will get in a frenzy & attack anything that smells like prey even their cagemates.  Live prey, esp rodents, inflict lots of wounds - best to kill first;


NEOPLASIA: rptd frequencies prob. due to f of animals kept in captivity (i.e. snakes f), but crocs inf in prop. to #'s kept.  All major groups of neoplasms found in mammals are found except primary CNS.  In add'n, reptiles get pigment cell tumors (chromatophoromas, xanthophoromas, iridosarcomas)  Papillomas & fibropapillomas are f from leeches or trematodes (marked CT response may progress to tumor); Some tumors assoc. w/ viruses (herpes, reo, papova); C-type particles & oncornaviruses demonstrated;


CONGENITAL: Many, varied, all major groups, mostly unknown etiology; 2-headed animals seen;  Temp-dep't abnormalities seen in snapping turtles, crocodilians, gerter snakes, & Burmese python.
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DDX of POSTPRANDIAL REGURG IN SNAKES


Poor nutrition


Ascarids


Cryptosporidium





DDX - LUNG LESION IN SNAKES/LIZARDS


Paramyxo-Like Virus of Viviperid Snakes - severe


Pseudomanas - severe


Aeromonas - severe


Mycobacterium - severe


Phycomycetes 


Aspergillus 


Beauveria - if cold; (tortoises & alligators)


Renifers (trematode)


Rhabdias spp - lungworm of snakes & lizards Pentastomes - Sebakia (crocs), Rallietiella (lzds & 	snks), Kericephalus, Porcephalus, & Armillifer 	(snks);  Man may be IH for Rallietiella & Armillifer


Entonyssus & Ophiopneumicola - lung mites





SKIN LESIONS ON TURTLES


Herpes-like Virus of Green SeaTurtles(Grey-Patch Dz) 


Papilloma-Like Virus of Side-Neck Turtle 


SCUD -  Citrobacter(ulcers & necrosis)


Phycomycetes - (see pct, BB, p. 465)


Aspergillus 


Vit A Def - palpebral edema in turtles (& other prob)








LIVER NECROSIS 


Virus of Pond Turtles


SCUD - turtles


Entamoeba invadens





SKIN LESIONS ON SNAKES/LIZARDS


Caiman Pox:  (see pct, BB, p. 460); lizards


Serratia - abscesses


Mycobacterium -  subQ nodules


Dermatophilus - subQ nodules; rptd in lzds


Phycomycetes 


Aspergillus 


Geotrichum  -  subQ nodules


Fusarium - also involves cornea


Spirometra -  spargana found subQ or in viscera


Mesocestoides - subQ nodules


Ophionyssus natricis - snake mite


Eutrombicula - chiggers


Amblyomma, Aponomma, Ornithodoros - ticks


Vit A Def 





ORAL LESIONS


Pseudomonas


Aeromonas


Renifers - f in snakes (adults in lungs)  





GRANULOMAS


Mycobacterium


Phycomycetes 


Penicillium  - chelonians; stomach, pancreas, liver, & 	lungs





GASTROENTERITIS


Entamoeba invadens


Cryptosporidium - zoo snakes





HEMATOPOIETIC


Erythrocyte Virus of Viperid Snakes -  ICIB, poss. 	iridovirus.  


Hemogregarines - RBC or WBC, distorts, incidental 


Spirorchidae  - f in circul'n of turtles causing focal mild 	endothelial hyperplasia & inflm'n w/ egg release 	which become trapped in sm. aa. 


Filarids - mff


  


RENAL


Flukes - renal tubules & ureters of snakes





GI WORMS


Bothridium & Bothriocephalus - int. of pythons


Ascarids - esoph. & stomach


Strongyles - intestine; hookworm of snakes


Acanthocephala - int. of turtles





COELOMIC CAVITY/VISCERA


Spirometra -  spargana found subQ or in viscera


Mesocestoides - lizards & snakes


Acanthocephala - turtles; causes obstruction


Pentastomes  - subQ nodules (see lungs)


Visceral Gout





LARVAL MIGRATION


Ascarids


Rhabdias spp - lungworm of snakes & lizards





MUSCULOSKELETAL


Nutr'l Bone Dz


Vit E Def - difficult locomotion


Vit C Def


Hypervitaminosis D - f in green iguanas  


Articular Gout - usu. turtles





FAT NECROSIS


Vit E Def - esp croc fed fish diets
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REPTILES





VIVIPAROUS REPTILES


Boas


Watersnakes


Garter snakes


Most vipers


Some skinks


Night lizards





SACCULATE OVARIES


Snakes


Lizards





2 CECA


Birds





NO URINARY BLADDER


Snakes


Crocodiles


Birds





NO DIAPHRAGM


Reptiles





NO MANDIBULAR SYMPHYSIS


Snakes








ONLY REPTILE W/ LYMPH NODES


Snapping turtle





NO URINARY BLADDER


Snakes


Crocodiles


Birds





HEMIPENES


Snakes


Lizards


 




































































ONLY REPTILE W/ LYMPH NODES


Snapping turtle





NO URINARY BLADDER


Snakes


Crocodiles


Birds








HEMIPENES


Snakes


Lizards





SACCULATE OVARIES


Snakes


Lizards





PARTHOGENETIC


Lizards (26 species)


Snakes (1 species)


Rivulus marmoratus (fish)


Amazon molly (Poecilian formosa) - all female species (i.e., clones)





REPTILE SKIN COLOR CELLS


Irridocytes/guanophores - white


Lipophores - red & yellow


Melanophores - melanin (black)








NO EXTERNAL EAR OPENINGS


Snakes


Lizards (some)


Turtle











