CLASS: AMPHIBIA


Double life; ectothermic (cold-blooded); gill-breathing phase then lung-breathing phase; aquatic to aboreal adults; most rtn to water to breed; 


ORDER:GYMNOPHIONA(Apoda)


Slender, worm-like burrowers w/ no limbs or bony girdles, grtly reduced eyes (f covered by skin, bone), small scales imbedded in skin, reduced left lung; tropical; not widely used.


ORDER:CAUDATA (Urodela)


Urodels or salamanders incl. spp that fail to metamorphasize (axolotlys & mudpuppies)


all temperate/tropical regions; grtst speciat'n in Appalachia;  slim bodies w/ tails & 2-4 limbs; most terrestrial (litter, trees, caves); some remain aquatic or rtn to water as newts;  NEOTONY - failure to metamorphasize - larvae grow to a lg size, retain gills, & breed wout attaining adult stage; see nutrition for diff't types of diets; 


Ambylstoma spp			axolotyls


A. mexicanum				Mexican axolotyl


A. opacum				marbled salamander


A. tigrinum (east subspp)		tiger salamander


A. tigrinum (west subspp)		axolotyl


Necturus spp				mud puppies


Notophthalmus viridescens		red-spotted newt


(common newt)


Salamandra salamandra			Eur. fire salamander


Taricha granulosa			rough-skinned  newt


Triturus vulgaris				smooth newt


ORDER:SALIENTIA (Anura)


Largest order, frogs & toads; all temperate & tropical climates;  well-dev. hindlimbed & pelvic girdles; swim, jump, crawl;see nutrition for diff't types of diets; 


FAMILY: PIPIDAE - lack tongues


Xenopus laevis				African clawed frog


- also called plantana; curved black claws on three toes of hind feet; feeds by fanning food into mouth or using fingers; hily aquatic; estivate in dry months in a mucus-lined cocoon in caked mud of dry lakes;


FAMILY: RANIDAE - most f used!!! true frogs; bullet-shaped bodies, protruding eyes, large eardrums, well-dev legs, semiterrestrial, little time in water except to breed.  Wide var'n in color, size, patterns


Rana pipiens				leopard frog


-most poular anuran in rsch; 8 spp; feeds in water


Rana catesbeiana			bullfrog


-more aquatic; lgst anuran of N. Am; 


Rana clamitans				bronze/green frog


Rana grylio				pig frog


Rana palustris				pickerel frog


Rana sylvatica				wood frog


Ranatemporaria				common or grass frog





MODELS: NO FASCICLES


HERPESVIRUS OF LUCKE RENAL.  Induces & trns renal adenocarc. in Rana pipiens. Model for Herpes-Induced Cancer 


USE IN RSCH: Developmental  biology (classic), comp, dev, & trnsplt'n immunology, tox, teratogens, limb regeneration, osmoregulation, physiology & endocrinology of metamorphosis, embryology, & hormone assays.  Mutant genes  to study control of organogenesishave been most extensively studied in the axolotl.  There are polyploid & diploid popul'ns of anurans like fish.


SOURCES:  wild-caught usu. in extr. poor cond'n w/ mortality 60% in 1st week from confinement, handling, & sanit'n, then more deaths when reach lab due to poor care;  also genetically undefined, diff't ages, diff't sources, & diff't phys. states so not so good;  popul'n decline for Rana pipiens due to insecticides, fertilizers, chem/bio wastes, & wetland destruct'n by drainage, highways, & housing;  LA State & Michigan started breeding programs, but they got terminated.  Try ILAR.


�
HUSBANDRY: var'ns in temp & env't for ea stage; need caging, isol'n, breeding, cleaning, storage, office, & insectarium space; ARRIVAL:  must transfer to clean containers w/ same shipping water on arrival, then slowly acclimate to dechlorinated lab water w/ temp chng no more than 1oC (34oF)/hr; if terrestrial, only need 6-10" of water; isol't ill animals; CAGING:  Continuous Water Flow: allows hi density & low labor, but lg amts of clean water & good drains nec; flow must be slow  enuf to allow adjust't yet keep bugs low;  recirculating ok if use filters/water tx; must monitor quality; Balanced Aquarium Conditioned-Water System - trys to mimick env't but difficult if lg #'s of animals;  Chlorine is lethal to larvae & aquatic spp!!! (incl. axolotyls);  Embryos (fertiliz'n to feeding): shallow  enamel, glass, or fiberglass pans or trays w/ sides - need to have lg surface area or an air source; use reconstituted pond water or or De Boers sol'n changed q 3 d; Larvae (start feeding): use inverted 1 g jugs w/ bottom cut off & add flow-thru & flush system; Juveniles (near metamorphosis): need semiterretrial caging (see, pct, BB, p. 430) or will drown!! Continuous flow or change 3x per week for most caging;  If lg op'n, use cattle watering tanks w/ inclined floors, & cont. flow; Adults: can level cage & use chlorinated water to flood floor of cage;  some spp feed in water (e.g. Rana pipiens), so can have deep water end for feeding;  Also provide dry resting areas; cover floor surfaces w/ neoprene mesh for cleaning;  some need insect-proof lids; others need totally aquatic env't  (e.g. Xenopus); can use 20 g plastic garbage cans w/ bottom drains, water filters, & aerators for hibernation.





�
BIOLOGY:  INTEGUMENT: Shed skin under inf. of thyroid H. Have mucous & granular glands to lubricate skin in water & moisten it on land;  granular glands also secrete irritants/toxins injurious to mm; Lateral line - small clusters of sense cells in rows that respond to vibrat'ns of low f & may control equilibrium & posture (larvae, salamanders, & adults).  MUSCULOSKELETAL: reduced or absent ribs; in anurans, radius/ulns & tibia/fibula are fused; RESPIRATION:  adults - pulmonary, bucco-pharyngeal breathing used most f,  cutaneous used during hibernat'n & submersion; some in Order Caudata have reduced or absent lungs & use skin plus mouth lining or gills; CIRCULATION: 2-chambered hrt (1 atrium, 1 ventricle) in tadpoles, then 3 chambered in adult (2 atria, 1 ventricle); spiral valve directs flow  of ox. & unox. blood;  DIGESTIVE:  Anurans have anteriorly attached tonques (except Pipidae).  Urodeles have mushroom-shaped tongues attached in center (project sev. times length of head); Aquatic anurans - reduced tongue; Esoph. & stomach not well demarcated & cilia in both!  Stomach can expand to store food  in add'n to secr'n & mixing fxns; Intestine is 1 tube in dbl  spiral loops - tadpoles have the longest int. due to all veggie diet;  Liver deals w/ fat, stores glycogen, removed RBCs, & forms urea;  lg amt of melanin is stored in lvr macrophages; lvr glycogen nec. during hibernation & mating; Fat bodies - finger-like structures for storing fat attached near the anterior pole of gonads. URINARY:  hypotonic urine due to absence of Henle's loops!! Reabs. of NaCl & glucose is thru tubules; rate of excr'n depends of temp - min. in winter; water is absorbed thru skin; the bladder is permeable to water!! thus hypoosmotic urine stored in bladder can be used to prevent dehydration on land.  ENDOCRINE:  adrenals of Salentia are a strip of yell. tissue adhere to the v. surface of ea. kidney (lie along medial edge in urodels);  LYMPHATIC: lg sinuses on skin of back (dorsal lymph sacs) may prevent rapid drying;  Lymph hrts (simple sacs of endothel. covered by striated m. & CT pump lymph into veins;  the lymph sinuses can be used for injection.  NORMAL VALUES:  many factors affect: spp, ages, sex, season, humidity, temp, habitat, altitude, activity, stress, nutr'l state, & dz!!  NUTRITION:  opportunitstc feeders (eat anything that will fit);  can survive up to weeks w/ no food; nutr'n needs vary w/ stage of dev. & spp;   Rana pipiens: larvae eat lettuce/escarole or rbt chow/gelatin/agar mix; Larger tadpoles become omnivorous so suppl. w/ lvr 2-3xs/wk; NO SPINACH - get kidney stones!!  Adults - carnivorous & need living food in terrestrial pt of cage (e.g. crickets, mealworms, earthworms, mosqu., flies, etc. dusted w/ vit/protein suppl. Rana catesbeiana - larvae/same; yng adults can eat tadpoles (short-term), then fish (e.g. minnows) long-term; also can eat golden shiners, earthworms, & crickets long-term;  Xenopus laevis - larvae eat dried green pea soup (& other finely ground food) (best to mix w/ water & feed decanted supernatant BID); as metamorph, eat diced meat, mosqu. larvae, grnd beef hrt, redworms, & powdered milk;  adults will eat non-living food (e.g. beef hrt cut to look like earthworms & soaked in vits mix, or earthworms); can get comm. frog ration;  if feed >2/wk - get rapid growth;  Bufo spp eat same as Rana pipiens.  B. marinus adapt to nonlving food or canned cat/dog food; Bombina orientalis like crickets & sowbugs & not much else;  Urodele larvae are carnivourous & can be fed living tadpoles, earthworms, & arthropods;  Axolotls can be fed brine shrimp or mosqu. larvae when newly hatched, then Daphnia, Tubifex, earthworms, & beef lvr dusted w/ bone meal.  Older axolotls prefer earthworms & insects tho thin strips of beef or lamb livr can also be fed; feed qOD or 3x/wk.  Will regurg if overfed.  Necturus - earthworms & crayfish w/ suppl. raw meat or fish; 


�
REPRODUCTION: Sexing: best ID when breeding. Ambystoma mexicanum & A. tigrinum males have enged lat'l margins of cloaca.  Females are plumper.  Xenopus laevis males are smaller w/ sm. cloaca & dk nuptial pads; females have enlged cloacal lips;  Rano & Bufo males also have thickened nuptial pads - these enlged thumb pads have a papillate surface w/ a keratinized layer during the breeding season. (siginifies max testosterone & spermatogenesis); Rana catesbeinana & Rana clamitans males have a lgr tympanic membrane (2x size of eye, whereas females are same size as eye).  Male amph. have 2 tests attached by a mesorchia to the v. kidney.   Sperm & urine leave thru cloaca;  sperm can be stored in seminal vescicle until amplexus (breeding);    Eggs are dschged from follicles into the coelomic cavity & are conveyed to the ostia (opening of oviduct) by cilia on the parietal peritoneum. Eggs trvl singly down the oviduct, gathering gelatinous covering  & wait (oviposition) in the ovisac (enlgment of oviduct as it enters the cloaca);  Fertiliz'n is external in frogs & toads.  During amplexus, the male grasps the female & places sperm directly over the eggs as they are laeid.  Internal fertilization rpted in one frog.  Internal fert. & dev rpted in some Caudata & in one family of Salientia.  Some Caudata females pick up sperm packts (spermatophores) dep. by male & place them in the roof of her cloaca which fert. eggs as they pass thru hrs later;  Breeding can be imm. after hibern'n or weeks later after nutr'l intake. f induced to breed in lab by inject'n of chorionic gonadotropin, pituitary suspension, or pituitaries & progesterone.  (ILAR has many techniques described);  Metamorphosis requires thyroid H & will be retared if iodine is not in water.  Salienta metam.  in stages: premet: emerges form egg, Promet. -  forelimbs appear, Climax: widening of mouth, absorption of tail & gills, breath air w/ lungs;  Met. in Caudata corresponds to climx phase in Salientia.  Larvae look like adults, but lose gills as mature.  If give axolotls thyroid H, can get them to metamorphose!!  


DISEASES:  BACTERIAL: Dz only when disturbance in homeostasis so that env't & normal flora overgrow.  Stressors incl. change in water qual, diet, density, temp, stress, trauma, immune status, metamorph, etc.  A'bcs only a useful adjunct to fixing env't during tx;   REDLEG (Bacterial Septicemia): Enterobacteriacae  mostly: Aeromonas hydrophila, Pseudomonas spp, Mima spp, Proteus (Providentia spp), Flavobacterium, Citrobacter.  Occ. isolate Staph & Coryne, but never alone (always w/ G-); CLSX: sudden death, anorexia, lethargy, subQ edema, bloat; neuro sx, cutaneous ulcers, dull or pale skin, cut. hemorr tending to be on flexor surface of thighs & on foot web (thus name of dz, but see pct, BB, p. 435 - no limbs shown!!!);  Usu. epizootic w/ hi M& M, f after shipment; larval or adult, captive or wild; TRNS: prob. percutaneous or via intestine.  GROSS:  petecch/ ecchym. hemorr of skin, sk. muscle, & gi; subQ edema (dorsal lymph sac), bloat; splenomegaly, pale caracass;.  HISTO: multiple foci of coag. necrosis (esp karyorrhexic) in lvr, spleen, viscera, skin w/ a few leuks & lots of bugs; DX: clsx, gross, histo, culture - must incubate at 25oC & 37oC (77oF - 98oF) to get aquatic bugs!!!  DDX: chlamydia - same clsx, hi m&m, & same gross as Aeromonas in Xenopus laevis, but won't grow on culture; Diplobacterium;  RX: A'bcs (orally or in feed - NOT IN WATER!!), correct env't; CONTROL:  good husb, isolate sick.  


SALMONELLOSIS:  3rd world countries due to poor sanit'n.  Zoonotic.


DIPLOBACTERIUM RANARUM:  G-; harmless commensal unless stressed; clsx like redleg plus enteritis or hemorr. exudate in lymph sacs.


PSEUDOMONAS REPTIVORA:  Septicemia & mortality in Necturus maculosus (mudpuppy); GROSS: cut. hyperemia & gray foci of necrosis on gills; RX: furacin pwder on gills x10d w/ chloram gavage.


MYCOBACTERIUM: M. marinum, M. ranae (fortuitum), & M. xenopi ("cold-water mycobacteria"); ubiqu in water; f skin saprophytes; must incubate at 23oC (73oF);  Mostly in anurans.  CLSX:  subQ nodules or cut. ulcers or acute death; NOT a colony problem - usu. a stressed indiv.; TRNS: thru skin from injury, iatrogenic injec'n etc. GROSS: cut. ulcers, coal. verrucous masses or yell-wh dermal nodules or nodules in viscera (mainly lvr). HISTO:  granulomas=nodules w/ loose fibrous capsule; central caseation rare in frogs, but there in toads (but not extensive); lobar TB & gran. pneumonia; no calcification; DX: acid-fast bugs in granulomas & pneumoniae;  DDX: fungi ; CONTROL: cull, good husb.  ZOONOTIC: aquarist's nodule.  M. xenopi & M. marinum cultured from human lungs too.  


LAS  43:6 (619) Ulcerative Dermatitis and Cellulitis in American Toads: Dx exercise of Mycobacterium marium.  GREAT PICTURES. CLSX: multiple abscess of feet w/ cellulits, skin ulcers - initially responsive to sulfa then gentamycin.  Died one month later.  Found disseminated granulomatous inflammation & intracellular acid-fast bugs found using Ziel-Neilson.  Runyon Group IV, grows at 30oC not 37oC.  Can culture on Lowenstein-Jenssen media.  If shield from light, colonies are beige, w/ light they are characteristic bright orange.  A quick preliminary ID of mycobacterium can be made by impression smear of granulomas w/ Ziel-Neilson (hot) or Kinyoun's (cold) acid-fast stain.  (Fite-Faraco for M. leprae??).  The condition   in man is called swimming pool granuloma.  The differential diagnosis of disseminated granulomas is mycobacterium, chromomycosis, phycomycosis, saprolegniasis, red leg due to Aeromonas hydrophila (though usu. no granules), & lymphosarcoma. 


LAS 43:1 (105) FLAVOBACTERIUM. Flavobacterium meningosepticum: Report of Flavobacterium menningosepticum in a leopard frog.  The organism is a G-, nonmotile, aerobic that is found in water, soil, raw meat, milk, & other foods.  See yellow to orange pigment colonies.  Can cause meningitis in man!!!  These frogs had neuro signs (circling, head tilt, whirling, etc) & opthalmic opacity, ataxia, & innappetence.  GROSS: bilateral suppurative otitis, panophthalmitis, & meningitis.  Culture of eye revealed heavy growth of this bug.


�
VIRAL:  HERPESVIRUS OF LUCKE RENAL. . Induces& trns renal adenocarc. in Rana pipiens. MODEL FOR HERPES-INDUCED CANCER (but not really a lab problem unless have wild frogs), but is in wild & lab ani.; TRNS: vertical & also to embryos & larvae when cells are lysed in algid phae; Propogates in frog pronephric cells.  Cell fraction can trns tumor as can tumor cells even in  algid phase;  CLSX: none until lg or mets, then bloat, lethargy, & death. PHASES: Calid ("summer") Phase - no replic'n, INIB, or viral particles at >22-25oC (72-77oF); viral genome is incorp'd into tumor  DNA; viral Ag on the tumor cell surface; well-differen. papillary adenocarc. sharply demarcated from adj. renal parenchyma, but not encapsulated Algid ('winter") Phase: ("WAVE" - winter algid virus - virus replicates, tumor doesn't grow) occurs at hibernat'n (5-10oC) (31-50oF); virus replicates, see INIB, massive tumor cytolosis occurs; GROSS: single or multiple white nodule on one or both kdnys from 1mm to huge.  Mets in lung, lvr, etc. (viral particles are in mets); HISTO: tall columnar to pseudostratified cells w/ hyperchromatic nuclei, rare mititoc fiturs; POLYHEDRAL CYTOPLASMIC VIRUSES (FV1, FV2, FV3, LT, TEV, etc): DNA viruses rel. to iridoviruses of arthropods & IPN of fish; found in tumor lines of Rana pipiens (when looking for lucke virus), then ins Rana catesbeiana & Diemictylus viridescens; can trns exp'tly to Bufo.  All Ag'clly reltated (prob. just diff't strains of same virus);nonpath. ro fish, kill mice in 24 hr w/ hepatox, but no viral replic'n.  CLSX: no tumors! usu. subcl. except for TEV - tadpole edema virus which infect bullfrog tadpoles; see incr. mortal. & subQ edema in 3-60 d old tapoles; may be trns by subcl. adults; GROSS: petecc. hemorr - stmch, kdny, sk. m., focal coag/liqu. necrosis & edema of liver, kdny, gut;  DDX: G- septicemia (nothing cultured & edema/necrosis more extensive w/ virus); FV4: herpes isolated from frog kdny w/ Lucke renal virus - not oncogenic, no dz; FAV1: adenovirus isolated in turtle cell tissue culture from a granuloma-bearing kdny of R. pipiens;  no dz in host & wouln't grow on cells;  Encephalitis Virus: wild frogs poss. reservoir for WEE & Jap. B (viremic, neutr. Ab, but no clsx).  RICKETTSIA: rare!! Hemobaronella batrachorum & H. ranarum found in frogs, subcl (just saw on bl. smear;  CHLAMYDIA:  C. psittaci rpted in Xenopus laevis. CLSX:  lethargy, disequilibrium, patchy cut. depigmentat'n, cut. petechieae, anasarca, & peracute death;  hi M&M; TRNS: direct contact; GROSS: ns lesions sim. to bact. septicemia (pet. hemorr, cut. ulcerat'n, subQ edema, coelomic effusion, & hepatosplenomagaly;  HISTO:  (see, pct, BB, p. 438!!) multifocal pyogranulomatous inflm of lvr, kdny, lung, spleen, & hrt;  multiple ICIB (basophilic) in hepatic & splenic sinusoidal lining cells & glomeruli; interstial pneumonia & fibropurulent vegetative endocarditis were common (but didn't see ICIB here); ICIB were composed of multiple coccoid elements Geimsa+, G nothing; elementary bodies consist. w/ chlamydia DDX: char. histo. w/ ICIB ddx's this from septicemia;  RX:  tetracycline?? CONTROL:  feed lvr certified for human consumption or comm. diet, prevent contact w/ feral animals; FUNGAL: Opportunistic;  only if disrupt homeostasis (e.g. unsanitary cond'ns, temp. fluc'ns - decreases frog immunity & helps fungus grow  simultaneouly - malnutrition, or other dz); f same as fish (e.g. Saprolegniasis & icthyosporidiosis) if live in aquatic env't; more terrestrial spp have soil saprophytes (e.g. chromomycosis, phycomycosis).  CHROMOMYCOSIS:  brown-pimnented septate fungi that form conidia & conidiospores; infect many spp incl. man; Fonsecaea, Phialophora, Cladosporium, & Scolecosbasidium genera.  RES: wall of housing tanks; TRNS: thru skin  CLSX:  chronic debilitation (anorexia, wt loss, cut. ulcers) (see pct, BB, p. 441);  GROSS:  multiple tan[white to gray nodules in lvr, spleen, kdny, lung, etc.  HISTO: skin ulcers have a base of histiocytes, fibroblasts, & occ. multinucleate giant cells w/ inflm'n to musc. & bone;  viscera has mult. coal. granulomas of histiocytes, epithelioid cells, & giant cells w/ sheets of fibrobalsts & lg areas of caseaous necrosis;  see pigmented septate fungal hyphae or tissue phase fungal cells (see, pct, BB, p. 442!!) (don't see hyphae in mammals, but do see tissue phase cells);  DDX: mycobacteria & phycomycosis (same clsx)  DX: see fungal forms; rapid dx by wet mnt from cut. ulcer - see pigmented fungal forms;  can isolate on stnd media;  RX: none, cull CONTROL: sanitation; ZOONOTIC.  PHYCOMYCOSIS (MUCOMYC-OSIS):  Mucor spp & Basidiobolus ranarum; Opportunist.  RES: env't; int. of talds, frogs, & salamanders.  Mucor spp:  CLSX: white nod. in lvr & spln; HISTO: granulomatous infl. w/ multiple, unpigmented fungal spherules, smaller spheruls have a lg vacuole, lger ones have as many as 12 daughter spherules;  No hyphae in tissues !! (unlike mammals), but do see in culture;  Basidiobolus ranarum: CLSX: cut. ulcers w/ base of thick granulation tissue.  See fungal hyphae in lesions.  SAPROLEGNIASIS: usu. Saprolegnia parasitica & S. ferax.  RES: water; CLSX: 1o'ly affects neotenic urodels (esp. mudpuppies), newts, aquatic frogs, & tadpoles;same clsx as fish - gray-white mycelial mats on skin surface usu. starting on head;  underlying epith. may be ulcerated w/ necrosis extending to subQ & muscle;  Will grow on dead eggs & poss. kill live ones; RX: malachite green & copper sulfate dips or  chloramine & mercuro-chrome baths.  (Warning: if dip in mal. grn more than 15 s, may get massive eptihelial exfoliation);  Pot. permanganate, weak tinc. of iodine, trypoflavin, or meth. blue are less effective;  sanitation!  ICTHYOSPORIDIOSIS:  esp. urodeles; sim to fish.


�
PARASITES:  IH & DH  for many; usu. no vector or contact w/ inf. adults in lab, thus usus. see only direct-cycle types;  (Wild-caught are loaded); PROTOZOA:  mostly subcl; trypanosomes ubiquitous in wild;  NEMATODES:  most common helminths in wild;  f in gut, some in lungs, bl. vessels, & lymphatics, some encysted in viscera. CESTODES:  see in gut; f see cysts if frog is IH.  TREMATODES:  most are digenetic (1 or several hosts during their larval stage!!);  larvae encyted in many tissues, adults seen in resp., gi, & urinary systems.  Monegenetic trematodes live only on one host (e.g. flukes of fish gills), some spp infest amphib.  Gorgoderiasis: (LAS 45:3, 309) Gorgodera (in this case G. amplicava, but there are others) is reported in a bullfrog.  This parasite is usu. called the bladder fluke because it usu. resides in the bladder, but can be in other visceral tissue including gi & lung.  This report was unusual in that it was found in the coelomic cavity.  It is a trematode characterized bya prominent anterior sucker , LARGE ventral sucker, & lateral alae.  GOOD PICTURES!!! (One is drawing, one in situ showing prominent ventral sucker & alae, the other is encysted w/ thin capsule & NO alae or sucker!!)


 OTHER: Acanthocephalid worms can dmg gut w/ hvy infestations.  Leeches, parasitic crustaceans, & fly depredation are rare in lab.  see chart, BB, p. 439;


LAS, 45:5 (595): Capillaria (Pseudocapillaria) xenopi. GOOD PICTURES!!! Unusually high mortality, petechial to ecchymotic hemorrhages on ventrum, desquamated skin, emaciation, dull, flaky, rough skin w/ varying degrees of hyperemia, & mild to moderate epithelia acanthosis, parakeratosis, hyperkeratosis, & vacuolation in dermis of S. Afr. clawed frogs.  DX: Capillaria (Pseudocapillaria ) xenopi.  Hi mortality after tx w/ thiabendazole bc didn't pretreat long enough (2d instead of 7) w/ antibiotics.  TBZ caused profound irritation & subsequent anorexia, further predisposing the animals to death from 2ndary Aeromonas infection.  Need TBZ tx twice, 14 d apart.  Can also give ivomec in dorsal lymph sac if small #'s of animals. Direct life cycle.  Small white worms w/ bipolar eggs.  After tx, frogs got healthy new green skin.  





METABOLIC/NUTRITIONAL: Management-Related:  Iodine Def & Goitrogenic Substances in Diet: failure of lavae to undergo metamorphosis; affected tadpoles are lgr than N, w/ hyperplastic thyroid columnar epith. & min. colloid; RX: get rid og g'genic subst. or suppl. w/ iodinized salt (0.5% of diet);  Bone Deformities: vit def or min. imbalance;  Rectal Prolapse: assoc. w /diet. RX: isolate animal, w'draw food until prolapse reduces itself (takes about a week!!); Miscellaneous: Retained Eggs: failure to ovulate - eggs remain in coelom where they degenerate & are resorbed;  lg amts of melanin is released internaly causing marked pigmentation of visceral organs;  Hydrops (Anasarca) - sporadic cond'n in axolotls & frogs where lymph accumulates in the lymph sacs or coelom; unknown etiology; no tx. Have shown bloated  frog & said name the condition. Genetic: many congenital abn of min. rsch sign'ce;  Mutant genes, however, can be employed to study control of organogenesis - most extensively inv. in axolotl;  there are polyploid & diploid popul'ns of anurans like fish;  Hermaphrodites:  seen in Bufonidae; 


(Hermaphrodite - both sex tissues present, neutral exterior;  Pseudohermaphrodite - one sex tissue inside, opposite outside);  Bidder's Organ - a normal structure cranial to gonads is a rudimentary gonad (testes in female/ovary in male);  if the primary gonads are removed or inactivated, Bidder's organ can develop into a fully functional gonad of the opposite sex!!


NEOPLASIA: Spontaneous tumors arise from all germ layers & have occured in all organ systems in anurans & urodeles.  Malignant tumors are more f.  Metastasis occurs but less frequently.  Most rpts are in a single animal.  Most involve the integument (see pct, BB, SCC, p. 444).  Lymphosarcomas in Xenopus laevis & Cynops pyrhogaster are prob. really mycobacterium nodules.  Induced tumors from diethylnitrosamine in tank water (hepatocell. carcinoms, renal adenocarc);  methylcholanthrene pellets implanted in forelimbs & subQ (sarcomas & amelanotic melanomas), & bracken fern gavage (hepatoma & ileal adenocarcinoma); 
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CLASS: AMPHIBIA (NO FASCICLES, LAS 42-46)/ IMP'T GENUS & SPP





ORDER:GYMNOPHIONA (Apoda)





ORDER:SALIENTIA (Anura)


FAMILY: PIPIDAE - lack tongues


Xenopus laevis				African clawed frog (plantanna)


45:5 (592) Anorexia:Wasting:and Death in South African Clawed Frogs


GOOD PICTURES!!! Unusually high mortality, petechial to ecchymotic hemorrhages on ventrum, desquamated skin, emaciation, dull, flaky, rough skin w/ varying degrees of hyperemia, & mild to moderate epithelia acanthosis, parakeratosis, hyperkeratosis, & vacuolation in dermis of S. Afr. clawed frogs.  DX: Capillaria (Pseudocapillaria ) xenopi.  Hi mortality after tx w/ thiabendazole bc didn't pretreat long enough (2d instead of 7) w/ antibiotics.  TBZ caused profound irritation & subsequent anorexia, further predisposing the animals to death from 2ndary Aeromonas infection.  Need TBZ tx twice, 14 d apart.  Can also give ivomec in dorsal lymph sac if small #'s of animals. Direct life cycle.  Small white worms w/ bipolar eggs.  After tx, frogs got healthy new green skin.  





FAMILY: RANIDAE - most f used!!! true frogs; 


Rana pipiens				leopard frog


43:1(105) Isolation of Flavobacterium menningosepticum in a Colony of Leopard Frogs (Rana pipiens) Report of Flavobacterium menningosepticum in a leopard frog.  The organism is a G-, nonmotile, aerobic that is found in water, soil, raw meat, milk, & other foods.  See yellow to orange pigment colonies.  Can cause meningitis in man!!!  These frogs had neuro signs (circling, head tilt, whirling, etc) & opthalmic opacity, ataxia, & innappetence.  GROSS: bilateral suppurative otitis, panophthalmitis, & meningitis.  Culture of eye revealed heavy growth of this bug.





Rana catesbeiana			bullfrog


45:3 (309) Peritoneal Gorgoderiasis in a Bullfrog (Rana catesbiana)


Gorgodera (in this case G. amplicava, but there are others) is reported in a bullfrog.  This parasite is usu. called the bladder fluke because it usu. resides in the bladder, but can be in other visceral tissue including gi & lung.  This report was unusual in that it was found in the coelomic cavity.  It is a trematode characterized bya prominent anterior sucker , LARGE ventral sucker, & lateral alae.  GOOD PICTURES!!! (One is drawing, one in situ showing prominent ventral sucker & alae, the other is encysted w/ thin capsule & NO alae or sucker!!)





FAMILY: BUFONIDAE - true toads


Bufo americanus			Am. toad


43:6 (619) Ulcerative Dermatitis and Cellulitis in American Toads


Dx exercise of Mycobacterium marium.  GREAT PICTURES. CLSX: multiple abscess of feet w/ cellulits, skin ulcers - initially responsive to sulfa then gentamycin.  Died one month later.  Found disseminated granulomatous inflammation & intracellular acid-fast bugs found using Ziel-Neilson.  Runyon Group IV, grows at 30oC not 37oC.  Can culture on Lowenstein-Jenssen media.  If shield from light, colonies are beige, w/ light they are characteristic bright orange.  A quick preliminary ID of mycobacterium can be made by impression smear of granulomas w/ Ziel-Neilson (hot) or Kinyoun's (cold) acid-fast stain.  (Fite-Faraco for M. leprae??).  The condition 


 in man is called swimming pool granuloma.  The differential diagnosis of disseminated granulomas is mycobacterium, chromomycosis, phycomycosis, saprolegniasis, red leg due to Aeromonas hydrophila (though usu. no granules), & lymphosarcoma. 





Bufo marinus				giant or marine toad (looks black!!!)


Bufo bufo				Europ. or common toad


Bombina orientalis			Asiatic fir-bellied toad

















�
ORDER: CAUDATA (Urodela)


Ambystoma maculatum			spotted salamander


A. mexicanum				Mexican axolotyl


A. opacum				marbled salamander


A. tigrinum (east subspp)		tiger salamander


A. tigrinum (west subspp)		axolotyl


Necturs maculosus			mudpuppy


Notophthalmus viridescens		red-spotted newt


(common newt)


Salamandra salamandra			Eur. fire salamander


Taricha granulosa			rough-skinned  newt


Triturus vulgaris				smooth newt





