SEE LAS/FASCICLE SHORT SUMMARY AT END!!!!



CLASS: AVES (27 orders)

ORDER: GALLIFORMES

domestic fowl, quail, pheasants, turkeys, partridges, grouse, guinea fowl, brush turkeys

FAMILY: PERDICIDAE

Coturnix coturnix japonica		quail

FAMILY: PHASIANIDAE

Gallus domesticus		chicken



FAMILY: MELEAGRIDIDAE

Meleagris gallopayo		turkey



LAS 45:6 (696): Butorphanol (0.1 mg/kg) added to anesthesia regime of halothane induction & maintenance in turkeys did not decrease the amount of halothane required for surgery & MAY have resulted in fewer responses to noxious stimuli caused by the surgical procedure.  Cf to controls, 3/10 birds moved w/ no butorphenol, 0/10 moved w/ butorphenal.  No ddx in HR Or RR. 





ORDER: COLUMBIFORMES

pigeons, doves, sand grouse

FAMILY: COLUMBIDAE

Columba livia			homing pigeon



ORDER: ANSERIFORMES

ducsks, gees, swans, screamers

FAMILY: ANATIDAE

Anas platyrhynchos		duck



ORDER: PSITTACIDAE

FAMILY: PSITTACIDAE

Melopsittacus undulatus		parakeet



ORDER?? FAMILY??

Brachydanio rerio		zebra finch



GENERAL: Hily inbred, fast-maturing chicken vy useful bc easy to prevent dz & rear in isol'n (not exp.);

AVAILABILITY:  SPF fertile eggs, day-old chicks, or started pullets avail.  Many specialized lines, strais, mutation, breeds, & varieties of chickens, turkeys, & Jap. quail.  Chrms linkage maps for 3 spp & modes of inheritance also known for most genetic traits;

HUSBANDRY: ROUNDS: Obs. window good for rounds; do rounds BID & look for pale, dehydrated, lethargic birds;  CHICKS: brooding temp. for day old chicks should be 90-95oF, then gradually reduced to 75-80oF over 3 weeks;  Chicks will constantly peep if too hot or cold;  Rel. humidity of 30-40% best; good ventil'n nec; FEEDERS: feed on papers d1-7, trough feed if raised on floor; feeder must be adjustable so that the level of feed in the trough is equal to the level of the back of standing chickens to allow birds to acces feed & prevent waste;  Tube feeders (hang form ceiling) hold more feed w/ less waste (also need to be adjustable);  Don't impede floor space w/ too many feeders.  Rec. 2 4-ft trough or 2 tube feeders per 100 birds of any age!!! WATER:  Water must be ad lib!!!  Gallon jug w/ grooved bottom good for d1-10; one automatic, 4 ft long trough per 100 birds is good;  disadv of automatic: stop working, run over, & difficult to assess intake;  Can or Open Pan waterers may be better for some trials & are easier to clean;  Incr. incidence of candidiasis w/ poor water!!  CAGES:

��most come w/ feeders & waterers; clean daily!! HEAT/VENTILATION: brooder stoves (gas, oil, coal, & electric) are avail;  can use heat lamp for sm. grps; may need A/C if too hot;  Exhaust fans nec. to remove stale air (see Guide);  NESTS:  nec. for layers; need 1 per four birds; metal best for ease of cleaning & ventil'n; dry shavings, sawdust, peanut hulls also make good nests;  SANITATION: birds are copraphagic & get many fecal-oral dz;  must use hi press. hot water to clean walls & floors;  cages should be sanitized f; fumigation w/ formaldehye in warm, wet  (80oF/70% humidty) pens is effective;  always have clean, disinfected rooms;  Isol'n areas should follow strict sanitation procedures incl. locked doors & assigned techs;  BIOLOGY:  ANATOMY:  Pneumatic Bones w/ air spaces & channels to add buoyancy;  these bones provide direct channels from the air sacs to the bones so that air carrying infecting organisms trvls thru the bird rapidly;  Small birds lack teeth, so gizzard(w/ grit or gravel) masticates food incl. grinding of small grains;  (no grit needed if on all-mash or all-pellet diet);  Crop - dilatat'n of midesoph.  Pigeons & pet birds regurgitate & feed yng crop milk - hi trns of parasites!  Only have a left ovary & oviduct!!!  (The rt ovary remnant may look like a cyst);  PHYSIOLOGY:  can w/stand extreme var'n in temp. for short periods; incr. humidity means less tol. to heat;  HR=300 bpm, but wil incr. greatly if excited or stressed;  RR 100/min & will incr. rapidly w/ incr. temp; LIGHT: 14-16 hr best for egg production;  TEMP:  optimum for egg produc'n is 50-70oF;  NORMAL VALUES:  dramatic growth rates attained under optimal cond'ns;  egg produc'n flocks hily effecient & will peak above 90% in 30 weeks of age;  Bl. vol. is about 10%;  lymphocytes predominate;  NUTRITION:  best to use balanced ration rather than suppl;  age & fxn of flock det'ns formula needed;  Ca:P should be 2:1, need hi qual protein w/ all essential aa;  Antioxidants should always be used to prevent oxidation of fats & fat-sol. vits.  Feed additives (esp. arsenic & some drugs) should be fed w/ care!! & be careful not to eat eggs during this period!!  BEHAVIOR:  easily startled; min. flashing lts, loud noise, & shadows bc will pile up on ea. other & some may suffocate;  Hysteria from sudden fright will make them fly against walls.  Poss. occurs w/ sudden change of air pressure, but not nec. to occur.



DISEASES: BACTERIAL

COLIBACILLOSIS & COLIGRANULOMA (HJARRE'S DISEASE):

ETIOLOGY: at least 3 E. coli serotypes. TRNS: cont. shells from hens; bact. penetrates egg shell & chick is hatched w / infected yolk sac; CLSX: arthritis, navel inf., foot pad inf., ns, death; GROSS: air sacculitis, fibrinous pericarditis, & fibrinous perhepatitis, granulomas (Hjarre's); DX: air sacc. w/ no isol'n of Pasteurella, Mycoplasma, or Hemophilus; if isolate from yolk sac, joints, bm consider E. coli as the cause;

DDX: avian TB (ddx w/ acid fast); RX: C&S

CONTROL: most imp't means of preventing navel ill is proper care of hatching eggs + good husbandry;

RSCH IMPLIC'N: uneven growth

INFECTIOUS CORYZA:

ETIOLOGY: Hemophilus paragallinarum (G-, bipolar staining, rod);TRNS: carrier birds , aerosol, inges'n

CLSX: sudden onset, hi morbid, reduced feed intake & growth, decr. egg produc'n;  ocular/nasal dschg, facial edema, swollen infraorbital sinuses; conjunctivitis

GROSS: cheesey exudate in conj. sac, catarrhal infl. of nasal psgs & sinuses;  DX: easily dem. in sinus exudate;hx, clsx, lesions; need to incubate w/ CO2 on blood agar w / Staph nurse colonies; DDX: ? RX: strep, erythromycin, spectinomycin, tylosin, & sulfamethoxine, but must be continous or will recur;

CONTROL: depop. & sanitize before get new chicks; bacterin avail. RSCH IMPLIC'N: terminate exp't

GANGRENOUS DERMATITIS:

ETIOLOGY: Clostridium septicum & S. aureus infection in immsppr birds, or birds w/ simul. inf. bursal dz; Staph toxin causes necrosis & anaerobic env't where Clostr. overgrows & causes gangrene;

TRNS: thru skin, but bird needs to be immsppr by bursal dmg, mycotoxins, or other stress, plus the env't must be cont. w/ C. septicum & S. aureus.

CLSX: 4-16 week old chickens & turkesy w / sudden increase in M&M.  Wet, gangrenous areas of skin on wings & legs; GROSS: skin necrosis & underlying hemorr. myosits; DX: clsx & culture;DDX: selenium def. causes exudative diathsis;RX: broad spec a'bc or c&s;CONTROL: decr. trauma, incr. sanit'n, vax for inf. bursal dz; RSCH IMPLIC'N: widespread may compromise study - but worse - it indicates immune suppression!!

NECROTIC ENTERITIS:

ETIOLOGY: Clostridium perfringens

TRNS: s see w/ hi energy, broiler-type rations;fecal-oral; CLSX: f in male broilers, 2-8 weeks old, w/ profound depression & mortality for about 1 week;

GROSS: fibronecrotic enteritis from toxin dmg to villi; 

DX: isolation; DDX:quail dz (ulc. enteritis), Eimeria brunetti (usu. 2o); RX: hi levels of tetrcycline, furazo-lidone, streptomycin, or bacitracin; CONTROL: sanitation, disnfection, isolation, low level a'bs in feed from 0-10 wks; RSCH IMPLIC'N: need to use a'bcs

ULCERATIVE ENTERITIS (QUAIL DZ)

ETIOLOGY: Clostridium colinum;TRNS: hily contagious; fecal-oral; CLSX: quail; hi m&m (100%); chickens/turkeys - low mortal (2-10%); listless, droopy wings, ruffled feathers, diarrhea; GROSS: ulcerative enteriti; deep ulcers thruout int w/ poss. perforation & peritonitis; diffuse lvr necrosis; DX: culture fresh liver on tryptose agar or 5-7 d old embryo yolk sac; scrape int. to look for Eimeria too;  C. perfringens doesn't usu. ulcerate & see more villus tip loss & cystic dilitation of deeper glands; DDX: Eimeria brunetti - mostly lg int.; 

RX: hi level a'bcs (streptomycin, bacitracin,terramycin, aureomycin, furazolidone); CONTROL: good husbandry, low level a'bcs in feed; RSCH IMPLIC'N: m&m; need a'bcs in yng birds

BOTULISM (LIMBERNECK, W. DUCK SICKNESS):

ETIOLOGY: Clostridium botulinum toxin; TRNS: toxin found in decaying feed, dead birds, & maggots; ingestion of toxin; CLSX: drowsiness, weakness, progr. paralysis of legs, wings, & neck; GROSS: no lesions!! may see offending decayed matter that was ingested - test for toxin; DX: hx, clsx, decaying feed; inject gut fluid in mice, half of which have been vax; DDX: Marek's dz, EEE in pheasants; RX: A & C antitoxin if valuable animals; laxatives, water!! CONTROL: good husb; RSCH IMPLIC'N: rare in rsch

ERISIPELAS: ETIOLOGY: Erysipelothrix rhusiopathiae; TRNS: fecal-oral, thru skin; CLSX: mostly turkeys (but chkns too); sudden onset, depression ,diarrhea, lameness, & M&M; snood of males swell; GROSS: septicemia & vasculitis; degeneration & hemorr. of percardial fat; hrt, kdny, spln, lvr hemorr; fibrino-purulent exudate in joints, veg. endocarditis, dark, crusty skin lesions; DX: hx, clsx, gross, culture;DDX: colibacillosis, fowl cholera, salmonella, velogenic Newcastle; RX: penicillin; bacterin for outbreak;  tetr. in feed; CONTROL: raise poults away from older turkeys, sheep, & swine!! don't feed raw fish; vaccinate; RSCH IMPLIC'N: retarded growth, death

�OMPHALITIS (NAVEL ILL): ETIOLOGY: E. coli, Pseudomanas, Proteus, Staph; predisposing factors: hi humidity, fecal cont of incubators or eggs, chilled or overheated chicks;TRNS: thru navel when fails to close at hatching;  occurs from infection of yolk sac prior to hatching - not chick to chick!!!  CSX: depression, droopy head, huddling, scab over navel, hi mortality 3-4 d post hatching (1-10% 1st wk); GROSS: infected navel, unabsorbed yolks, peritoniti; DX: culture; RX: remove affected chicks, CONTROL: good husbandry

RSCH IMPLIC'N: dead chicks, but if survive - grow well; 

FOWL CHOLERA (PASTERELLOSIS):

ETIOLOGY: Pasteurella multocida (13 serotypes)

TRNS: inges'n of decaying carcasses, cont.  feed/water, fecal-oral, wild bird/rodent carriers; CLSX: poultry, turkeys, waterfowl, wild birds; yng adults; sudden death, dead on nest; depression, anorexia, cyanosis, white-green diarrhea; chronic: joint, wattle, foot pad, sinus, & middle ear infection (lameness & torticollis);

GROSS: none to pinpt hemorr in coronary fat (acute septicemia); or pericarditis, perihepatitis; cheesy exudate in oviduct, inflamm. of wattles, jts,conjunctival sac, infraorbital sinus, middle ear, skull bone; fibro-purulent pneumonia (f in turkeys); DX: isol'n

DDX: erisipelothrix, colibacillosis; RX: drugs arrest mortality,but will not cure; sulfaquinozaline (but depresses egg prod'n); tetracycline (some resistance); 

CONTROL: sanitation; quar. new birds (asymp. carriers); bacterins (must be correct serotype); 

RSCH IMPLIC'N: can exp't

FOWL TYPHOID:

ETIOLOGY: Salmonella gallinarum, G-, no spores or capsule (cross rxts w/ S. pullorum);rare in U.S.; TRNS: yolk sac or shell surface to offspring; CLSX: chickens - ruffled feathers, pale heads, shrunken combs; turkeys - listless, green diarrhea; GROSS: bile-stained liver (bronze & swollen), otherwise looks like S. pullorum; DX: isol'n; DDX: S. pullorum, Para-typhoid; RX: none; REPORTABLE! CONTROL: buy clean birds; RSCH IMPLIC'N: don't use

PULLORUM DZ:

ETIOLOGY: Salmonella pullorum; TRNS: egg trns thru yolk, chick-chick; CLSX: none in adults; chicks/poults - white pasting around vents, huddling near heat, hi mortality; GROSS: myocarditis, pericarditis, atrophied ovaries = classic lesions;  gray nodules on spleen, peritoneum, lung, lvr, hrt, int; DX: pos. serum agglut'n, isol'n; DDX: S. gallinarum; RX: none; REPORTABLE! CONTROL: buy clean birds

RSCH IMPLIC'N: don't use

PARATYPHOID (SALMONELLOSIS):

ETIOLOGY: many Salmonella spp (f S. typhimurium, S. enteritis, S. oranienber, S. montivideo, S. newport, S. anatum, S. derby, S. bredeny); TRNS: cont. eggs from diarrhea, cont. feed (esp meat scraps); transovarian, humans; CLSX: dehydration, pasting of vents, huddling near heat, hi M&M;  GROSS: dehydration, enteritis, focal necrosis of int. mucosa;  Pigeons - joint infections, conjunctivitis;  Cheesy core in ceca (all Salmonella spp!!!); DX: isol'n; DDX: coccidiosis, blackhead; RX: none, get carriers, sulfas suppress dz; CONTROL: clean birds, good feed

RSCH IMPLIC'N: don't use

TUBERCULOSIS:

ETIOLOGY: Mycobacterium avium; TRNS: ingestion

CLSX: emaciation, diarrhea, lameness, pale; combs/ wattles;GROSS: emaciation, nodules along int.,  granulomas in lvr & spln (sometimes bm & rarely lung); DX: acid-fast bugs on smear; DDX: coli-granuloma; RX: depop; CONTROL: all-in, all-out system; RSCH IMPLIC'N: don't use

MYCOPLASMA GALLISEPTICUM (CRD IN CHICKENS); PPLO INFECTION; INFECTIOUS SINUSITUS OF TURKEYS:

ETIOLOGY: Mycoplasma gallisepticum is primary cause, but enhanced by inf. bronchitis virus, inf. laryngotracheitis virus, Newcastle's, E. coli, Pasteurella, Hemophilus, etc. ;TRNS: transovarial is most imp't; aerosol, fomites; CLSX: 35 wk old hens (full egg prod'n age) will not have peak produc'n;  coughing/sneezing esp. at nt; worse in broilers - chronic resp. dz w/ 2o infection & hi mortality, hi condemn rates for air sacculitis, pericarditis, perihepatitis;  turkeys, have sinusitus & exudate in infraorbital sinuses; GROSS: thick air sacs, mucus in trachea, sinusitis, air sacculitis sometimes w/ 2o bact. infections (classic = air sacculitis, fibrinous hepatitis, & pericarditis!!); DX: pos. test in at least 10 birds; hyperplastic lymphoid follicles (not pathognomic); isol'n; DDX: many resp. illnesses; RX: mg't, a'bcs for 2o infections (tylosin); CONTROL: SPF chicks; don't use controlled exposure to "chicken F" strain!! RSCH IMPLIC'N: don't use

**MYCOPLASMA MELEAGRIDIS:

ETIOLOGY: Mycoplasma mleasgridis;TRNS: venereal (semen &  egg); transovarial; lateral; 

CLSX: turkeys; GROSS: air sacculitis in yng poults, also sinusitis, synovitis; DX: won't affect chicks; isol'n/ID; DDX: M. gallisepticum, M. synoviae

RX: tylosin; CONTROL: obtain SPF; RSCH IMPLIC'N: don't use

MYCOPLASMA SYNOVIAE:

ETIOLOGY: Mycoplasma synoviae;TRNS: transovarian & lateral; CLSX: lamenes, crouching, low m&m, retarded growth; GROSS: yellow exudate from leg/wing joints and sometimes mandibular jt, shoulder, keel;  hot/swollen foot pads; air sacculitis, green liver;

�DX: isolate in broth or 5-7 d old embryonated chick eggs; DDX: M. meleagridis (turkeys) & M. gallisep-ticum; RX: tetracyclines, furazolidone; CONTROL: SPF; low level a'bc prevents clsx but not dz;RSCH IMPLIC'N: don't use







AVIAN CHLAMYDIOSIS (PSITTICOSIS, ORNITHOSIS):  ETIOLOGY: Chlamydia psittaci - oblig. intracellular organism;TRNS: wide host range; ZOONOTIC!! direct contact, inhalation, ingestion

CLSX: mild - slt urt sx & diarrhea;  severe - depression, weakness, decr. weight, m&m 25%

GROSS: enlgd, congested spln!! air sacculitis, pericarditis, perihepatitis; DX: grow on chick embryos, cell culture, mice, & gp; hx, clsx, gross; ICIB (LCL bodies) on impression smears of air sacs or cut surface of spleen;  stain w/ Machiavello ro Giemsa;  isol'n difficult & need BL3; DDX: mycoplasmosis

RX: depopulation; REPORTABLE; CONTROL: avoid exposing rsch birds to pet or wild birds; all-in, all-out system;  tetr. in water or pellets 60 d during quaran-tine!! RSCH IMPLIC'N: don't use

VIRAL DISEASES: 

INFECTIOUS BRONCHITIS:

ETIOLOGY: Coronaviru; many serotypes (most f are MA & CT); TRNS: aerosol over long distances; carriers shed for 30+ days; CLSX: only chicken; yng chicks - sudden onset of coughing, sneezing, & rales; weak, huddle to heat; decr. feed intake by 50% in broiler types;  Adults - severe resp. sx, sudden drop in egg prod'n;  eggs have watery albumin & soft shells w/ sandpaper-like ends; GROSS: air sacculitis, excess tracheal mucus, yell-filled bronchi in  yng chicks (see pct, BB, p. 410); DX: does not hemagglutinate RBC; isolate in 9-12 d old chick embryos; acute/convesl. serum neutr.; RX: a'bcs, incr. temp., improve ventil'n

CONTROL: vaccinate w/ correct serotype in water bc vy widespread!! RSCH IMPLIC'N: terminate laying flocks bc will not return to peak egg produc'n; 

INFECTIOUS BURSAL(GUMBORO DZ) DISEASE: ETIOLOGY: orbivirus; wipes out B cells in bursa, thymus, spln, & cecal tonsil; zaps humoral immunity; TRNS: rapid, direct contact, resistant in env't; CLSX: usu. 3-6 wk old chicks; depression, droopy head, ruffled feathers, hi m&m, & occ. vent picking & bloody diarrhea; GROSS: bursa enlgs then atrophies (see pct, BB, p. 412!!), serum-colored edema on surface of bursa, bursa may have yell. exudate & homorr; also hemorr. on sk m, urate crystals on kndys; DX: clsx, serum neutr; CONTROL: vaccines (water); maternal a'bs interfere w/ vax so hily pathogenic vax used - thus, don't use this vaccine in hily susc, Ab-free chicks!!! RSCH IMPLIC'N: terminate exp't; 















AVIAN ENCEPHALOMYELITIS (EPIDEMIC TREMOR):ETIOLOGY: picornavirus; grows in embryos in susc. flocks, but won't cause lesions until it "adapts";TRNS: fecal-oral , egg;CLSX: atacia, paralysis, fine tremors of head & neck bw 1-3 wks of age (no clsx past 3 wks!! altho recovered birds have cataracts); GROSS: none; HISTO: nonpurulent encephalomyeltits, central chromatolysisin cerebellum & lymphoid aggregates in proventriculus; DX: clsx, esp. tremors, histopath, IFA, serum neutr., isol'n;

DDX: Newcastle's, encephalomalacia; EEE in pheasants; CONTROL: immunize dams;RSCH IMPLIC'N: don't use if outbreak

EEE(SLEEPING SICKNES):

ETIOLOGY: Arbovirus of Togaviridae; RES: wild birds are nat'l host & spread agent to horse, swine, man, & pheasants;TRNS: near swamps & lowlands w/ lots of mosquitos; mammals usu. bitten by Aedes & Mansonia spp, whereas birds usu. bitten by Culiseta melanura;  horses monitor threat to humans bc of equal susc.., but grtr exposure; CLSX: pheasants & horses are mainly affected (altho chicks, turkeys, sparrows, quail, & doves may be infected in epizootics); see incoord'n, paresis, progr. paralysis in 5-20% of flock; feather-picking & cannibalism common if not debeaked!! GROSS: none.  HISTO:  nonsupp. encephalitis char. by perivascular infiltrates, diffuse gliosis, & vasculitis; DX: clsx, histo, isol'n

DDX: Newcastle's, avian encephalomyelitis in poults, Marek's dz in poults & pheasants; CONTROL: marked reduc'n in clsx when debeak flock!! protect against mosquitoes w/ screens & sprays; vax to reduce mortality, but not as successful than as w/ horses;

RSCH IMPLIC'N: terminate exp't

INFECTIOUS LARYNGOTRACHEITIS (ILT):

ETIOLOGY: Herpesvirus; TRNS: recovered carriers, but  fomites more imp't than other resp. dz! CLSX: dom. fowl, pheasants, pea fowl; marked dyspnea w/ "pump handle" breathing, coughing, moist rales, head shaking, & bloody expectorate; mortality usu. <10%;

GROSS: larynx & trachea acutely inflammed w blood clots, caseous cores (see, pct, BB, p. 414); sinusitus, conjunctivitis.  HISTO: w/ type A INIB in epith. lining trachea (may be tags of necrotic tissue), epith. of chorioallantoic membrane of exp'tlly infected fertile eggs; DX: clsx, lesions, isol'n; INIB in trachea are pathognomotic!!! RX: surgical removal of tracheal plugs to prevent dyspnea in valuable animals; CONTROL: vaccine (MLV); 

RSCH IMPLIC'N: call it quits; 



�







MARBLE SPLEEN DISEASE OF PHEASANTS:

ETIOLOGY:  adenovirus, rel. to hemorr. enteritis virus of turkeys; TRNS: inges'n; CLSX: peracute - yngs adults die after short illness, esp. 4-8 mos. old; GROSS: lg, mottled spleens, severe pulm. edema;

DX: clsx, gross; INIB in spln; agar gel precipitin test to ID Ab to indicate prior infection; RX: none

RSCH IMPLIC'N: can the exp't, usu. not found tho; 

QUAIL BRONCHITIS: ETIOLOGY: adenovirus, CELO strain (chick embryo lethal orphan);TRNS: chickens, turkeys, other birds are inapparent carriers; aerosol, mechanical; CLSX: hi mortal. in bobwhite quail under 4 weeks; coughing, sneezing, rales, huddling; GROSS: tracheal & bronchial mucus; cloudy air sacs; DX: clsx, gross, isol'n; DDX: pulm. aspergillosis, but usu. can see fungal granuloma; 

CONTROL: isol'n, sanitation, good husbandry

RSCH IMPLIC'N: dead birds = dead trial

NEWCASTLE DZ (AVIAN PNEUMO-ENCEPHALITIS): ETIOLOGY: paramyxovirus; three major strains: a) lentogenic - mild dx, used for vax (e.g. serotype B-1); b) mesogenic - mod. dz, in US; c) velogenic - extr. pathogenic, exotic; TRNS: some spp are inapparent carriers of velogenic ND!!  wide host rangs; wild birds can trns to domestic birds; aerosol (most imp't), but cont. feed, water,& fomites also imp't; egg trns only for 1st few hrs; CLSX: sudden onset of anorexia & resp. sx in adults; brown eggs turn white, egg prod'n & quality decreases; CNS sxs in  yng chicks; hi mortality; torticollis/star-gazing vy common!! severe dyspnea, diarrhea, paralysis, acute death in velogenic strains - w mortality close to 100%;  GROSS: mesogenic - frothy type air sacculitis & tracheitis; velogenic - massive hemorr. in all visceral organs esp. GI!! DX: HAI w/ chicken rbc's; clsx, lesions; IFA; DDX: all avian resp. dz should be ddx from ND;  histo. ddx's CNS ND from avain encephalo-myelitis & encephalomalacia; CONTROL: vaccinate all ages; water vax for 1 d old chicks; boost sev. times before sexual maturity; eradication if velogenic outbreak; reportable if hi mortality!! RSCH IMPLIC'N: immunize or strict isol'n;

POX: ETIOLOGY: DNA pox virus: fowl px, turky px, pigeon px, canary px;TRNS: vy resistant!! slow spread; scabs & skin debris cont. litter feed & water; 2o spread by mosqu. & cannibals; CLSX: 1) skin form - comb, head, vent 2) wet pox - mm of larynx - see choking; decr. egg produc'n; GROSS: scabs on comb & unfeathered areas; diptheritic lesions of pharynx, larynx, trachea f in wet pox; laryngeal opening may be plugged w/ a tightly adhered plaque!  vents may have severe skin necrosis if cannibalism is a simultaneous problem; DX: ICIB in cutaneous & oral lesions are pathognomonic!!! can inoc. chrioallantoic mem. of embryonated eggs to produce pocks & ICIB;  

DDX: cannibalism,  inf. laryngotracheitis, mycoplasmosis (can get tracheal plugs w/ hily pathogenic strain of mycobact);CONTROL: vaccine by wing-web stick method for pigeons & chickens; vax turkys by thigh-stick method; RSCH IMPLIC'N: dump exp't; 

FUNGAL/YEAST DISEASES:

ASPERGILLOSIS (BROODER PNEUMONIA):

ETIOLOGY: Aspergillus fumigatus;

TRNS: inhaled spores

CLSX: gasping, deep//labored breathing f; ataxia in a few chicks or poults when CNS involved; blindness from inf. of ant. chamber

GROSS: yellow plaques in lunb, air sacs, tracheas, peritoneum (see pct, BB, p. 421); brain may have foci; HISTO: hyphae in granulomas stained w/ PAS or Gridley;

DX: isol'n on Sabouraud's agar; clsx

RX: flocks usu. not txed; valuable birds - nystatin or amphotericin B; 

CONTROL: use clean,dry litter & never wet sawdust!!

RSCH IMPLIC'N:

CANDIDIASIS (MONILIASIS; CROP MYCOSIS):ETIOLOGY: yeast; can be N flora of crop & lower GI!! TRNS: unsanitary waterers & warm humid weather; also alter'n of N flora by a'bcs;CLSX: decr. egg prod'n & diarrhead; GROSS: crop & esoph. covered in diffuse, white exudate; enteritis w/ white, pseudomembrane covering duodenal & jejunal mucosa; 

DX: Sauboraud's at room temp; RX: nystatin for outbreaks; CONTROL: optimum sanit'n of waterers & feeders esp. during hot, humid weather;  disinfect w/ chlorine, iodine, quats; RSCH IMPLIC'N: usu. not seen; 

PARASITES:

COCCIDIOSIS:  

ETIOLOGY: protozoa, 9 spp affect chickens, 3 affect turkeys, but only 3 are pathogenic; in geese, 3 spp affect the gi, 1 affects the kidney, the duck & pheasant ea. have 1 spp that is pathogenic for the gi;  Eimeria spp seem to be host specifi w/ no cross-transfer;  immunity is usu. specific foe one spp w/ no cross protec'n; all Eimeria spp except duck is Tyzzeria spp. 

TRNS: infected oocyst ingested by susc. host, prepatent period 4-7 d, complex interrel'n  bw age of host, spp of coccidia, & dose;  unsporulated oocysts need Ox, 30% humidity, & room temp to sporulate; CLSX: pale legs & beaks,ruffled feathers, listlessness, sometimes bloody feces, poor growth, hi moratl if int. cocccida;  

�GROSS: range of signs, mostly intestinal from red & white spots to transverse lines to enteritis,catarrhal enteritis, & hemorrhage; yellow pinpt spots in kdny of geese is noly nonintest. coccidia; (see, pct, BB, p. 417); 

DX: direct gut scrape & histo; DDX: determine spp causing problem, also ddx salmonella & histomoniasis

RX:  amprolium sulfas, nitrofurans; CONTROL: good sanitation, wire floors;  vaccines protect but require skillful maintenance of litter at 30% moisture postvax to ensure cycling of coccidia, for immunization; coccidiostats work, but must be given continuously at low level to allow low level infec'n, but protect against severe dz;  RSCH IMPLIC'N: feed low level coccidiostat from 0-12 wks; 

HISTOMONIASIS (BLACKHEAD; INFECTIOUS ENTEROHEPATITIS):

ETIOLOGY: flagellate protozoan of cecum

TRNS: fecal-oral (ingestion of histomonad); more f the histomonad is in the cecal worm (Heterakis gallimarum) & the worm is ingested;  also, Heterakis larvae win earthworms can be ingested! CLSX: turkeys, chickens, pea fowl - anorexia, droopiness, listlessness, yellow diarrhea, cyanosis of head & face; m&m hi in yng poults; GROSS: (see pct, BB, p. 418); liber has discrete, ittegular, depressed areas of focal necrosis;  the cecal walls are thick & the lumen filled w/ a yellow, caseous core!! DX: direct smear, scrapings, H&E or lvr best; RX: tx levels of control drugs; CONTROL: Hepzide, histostat, & emtryl (antihistomonal drugs) continuously; RSCH IMPLIC'N: adm. antihist. drug from 12-15 wks; 

ASCARIDIASIS (ROUNDWORMS):

ETIOLOGY:  most birds; Ascardia galli (chicken), Ascaridia columbae (pigeon), Ascaridia numidae (guinea fowl), Ascaridai dissimilis (dom/wild tky), Ascardia compar (bobwhite quail); TRNS: direct life cycle; eggs swallowed - hatch in proventr or ant. int, larvae live 9-10 d in lumen, then penetrate mucosa & reek havoc; 17-18th d, yng worms enter lumen until maturity (50 d post injest'n); CLSX: decr. egg prod'n, poor grwth, diarrhea, worms in feces; GROSS: anemia, Ascardia spp in intestine!! (see pct, BB, p. 419); 

DDX: look for other causes of dz ezp. if have dying birds; look for coccidiosis, capillariasis, or bacterial infec'n or comb'n; RX: piperazine for 24 hr in wter; coumaphos for 18 d in feed; CONTROL: depop & disinfect; rotate dirt floors annually; RSCH IMPLIC'N: time to clean up that lab if  you have this!!

CAPILLARIASIS (HAIRWORMS):ETIOLOGY: Capillaria obsignata (chickens, turkeys), C. columbae (pigeons), C. contorta (game birds); TRNS: direct cycle; ingest 8 d old embryonated eggs, larvae penetrate duodenal mucosa, adults in 18-20 d;CLSX: sudden drop in egg prod'n, unthriftiness; GROSS: slight enteritis, nematodes washed from mucosal scrapings; DX: dbl operculum eggs in int. (see pct, BB, p. 419); RX: meldane in feed for 18 d & add'l Vit A to help heal gut; CONTROL: good sanitation; RSCH IMPLIC'N: not seen in clean lab; 

SYNGAMUS TRACHEA INFESTATION (GAPEWORM): ETIOLOGY: Syngamus trachea;

TRNS: direct cycle, but also may involve earthworms & snail vectors; CLSX: severe respiratory dz in game birds, esp. quail & pheasants; GROSS:  tracheal lumen obstructed by adults; RX: levamisole; CONTROL: thiabendazole in feed; rotate ranges; RSCH IMPLIC'N: maintain on thiabendazole; 

NEOPLASIA:

MAREK'S DISEASE (RANGE PARALYSIS):

ETIOLOGY: herpesvirus; TRNS: virus is in dander/env't; CLSX: any organ, so var. sx; paralysis of wings & legs is f;  gray eye w/ irregular pupil f in ocular form; feather follicles of skin from leg & breast region are swollen; depression, emaciation char. of visceral involvm't; palpable muscle tumors; GROSS: inflamm. & neoplastic chngs in CNS, peripheral nerves, skin, & viscera;tumors of viscera, skin, muscle; swollen sciatic & brachial nerves f; HISTO: pleo-morphic cellular infiltrates of plasma cells, macs, l'cytes, & lymphoblastic cells; inflm or prolif. nerve lesions; DDX: lymphoid leukosis; Marek's occurs prior to sexual maturity, but both dz may occur afterwards; only Marek's affects nerves & causes paralysis!!!, but both produce tumors & enlged visceral organs; Grey eyes, feather follicle inflm & muscle tremors only in Marek's!!  Bursal tumors rare in Marek's, always in LL. 

RX: none; CONTROL: Depop & disinfect; vax 1 d old chicks w/ nononcogenic herpesvirus if can't provide strict isol'n;  some genetically-resistant strains of chickens avail; RSCH IMPLIC'N: vaccinate!!

LYMPHOID LEUKOSIS (BIG LIVER DISEASE): ETIOLOGY: oncogenic retrovirus of leukosis-sarcoma group (subgrps A & B in commercial chickens); various strains cause a  variety of neoplasms in mesodermal tissues (thus not  nervous tissue!!); TRNS: egg most imp't, but also lat'l in saliva & feces; 

CLSX: sudden death; enlged abd (swollen lvr) f; thickening of leg bones (osteopetrosis); GROSS: swollen lvr, osteopetrosis, tumors in kdny, spln; discreet nodular tumor in bursa is primary lesion!!! (prob. metastasis from here!!) HISTO: erythroid or myeloid leukemia, hemangioma, nephroblastoma;  

DDX: Only see past 4-5 mos of age; can have both Marek's & LL at once!! bursa tumor = ll, nerve/skin/ muscle involvement = Marek's; RX: none; CONTROL: SPF, isol'n; RSCH IMPLIC'N: don't keep until 4-5 mos. old; 

NUTRITIONAL DISEASES:

VITAMIN A DEFICIENCY:

�PATHOGENESIS: need Vit A for growth, vision, integrity of epith. lining resp, dig, urinary, & genital tracts;  breeders store Vit A in egg yolk which holds chicks over a few weeks;  if marginal reserves then a def . diet, get clsx in 7-10 d; if normal reserves & def. diet, get clsx in 6 wks; CLSX: varies w/ age & maternal reserves passed to chick; pale head, muscles of thigh, & skin; weakness, lethargy, +ataxia, lacrimation/conjunctivitis; decr. sperm ct & motility; depr. cartilage & bone dev;  incr. blood spots in eggs;  poor recovery from int. dz; GROSS: small white pustules in nasal passages, mouth, esophagus, pharynx, & crop;  marked accuml'n of urates in renal tubules; HISTO: cytoplasmic atrophy & loss of cilia in resp. tract; marked karyyorrhexis of nuclei; squamous metaplasia of resp. tract & mucus glands if chronic; 

RX: 5000 IU/lb feed



VITAMIN D DEFICIENCY:

PATHOGENESIS: needed for metabolism of C & P to form bones, eggs shells, beaks, & claws; stimulates GI absorpt'n of Ca.  Takes about 2 mos. to see sx after withhold from diet; CLSX: retarded growth, crappy feathers, soft bones (rickets) in yng chicks which walk poorly & rest f on butts;  Adults will lay thin-shelled, soft eggs.  CLINPATH: elevated alkP even w/ N Ca & P; GROSS: soft pliable bones, beaded ribs, S-shaped keel;  beak & long bones will bend & not break;  compressed lungs/hrt due to indented ribs; path fx's; HISTO:  enlgd parathyroid & diffuse hyperplasia; decr. calcification of bone & excess osteoid (best seen at epiphyses);  PREVENTION: 600 IU/ lb feed for turkeys of all ages, 500 for chicks up to 22 wks, then only 300 needed;

VITAMIN E DEFICIENCY:

PATHOGENESIS: nec. for N egg prod'n, fertility, & hatching; vit E & glutathione peroxidase (a selenium-containing enzyme) protects capillary endothelia from peroxide dmg (thus dual role of Vit E & Selenium!!

Encephalomalacia (Crazy Chick Dz) 

CLSX:ataxia, backward retract'n of head, incr. incord'n, & death in 2-4 wk old chicks (as early as 1 wk if breeders def);  GROSS: wet cerebellum w/ petecc. hemorr; HISTO: ischemic necrosis DDX: avian encephalomyelitis (where neurons show central chromatolysis); Exudative Diathesis: subQ, blood-tinged edema of yng birds (due to cap. wall permeability from peroxide dmg);  Nutritional Muscular Dystrophy: dystrophic muscles in chickens, ducklings, & turkeys around 4 wks old; mostly breast muscle, but others too; GROSS: separated m. fiber bundles w/ lt color; HISTO: Zenker's necrosis - hyaline degeneration, prolif'n of muscle nuclei, & fibroblasts, disrupt'n of m. fibers, & edema containing heterophiles; Hrt & gizzard myopathy in turkeys if also Se def.  DDX: def. in sulfur-containing aa;  Enlarges Hocks: & bowed legs seen in 2-3 wk old turkeys on def. diet;  DDX: def. in phos, choline, glycine, nicotinic acid, & biotin; RX: 10 IU/lb feed plus 0.1 ppm selenium 

PREVENTION: 5 IU/lb feed for chickens & laying hens; 7.5 for breeders; Poults need 7 IU/lb feed from 0-16 wks, then 15.

VITAMIN K DEFICIENCY:

PATHOGENESIS: Needed to synthesis prothrombin for clotting; CLSX: prolonged clotting, thus see cut. hemorr on legs, wings, breast; anemia due to blood loss & hypoplastic bm;  dead, hemorr. embryos; GROSS: hemorr in body cavity; RX: menodione sodium bisulfite will give N clotting time w/in 5 hrs!  cut. hemorr & anemia will resolve in a few days once add back to feed; PREVENTION: rare & hard to do;  all birds need 1 mg/lb of feed;



THIAMIN (B1) DEFICIENCY:

PATHOGENESIS: imp't for CHO metabolism

CLSX: polyneuritis, extreme anorexia, death in chicks or adults; wt loss, ruffled feathers, leg weaknes, unsteady gait, muscle paralysis, star gazing from retrac'n of head (weak neck m.); RX: 1 mg/lb of feed;  oral tx - rapid recovery if birds eat; force feed if nec; 

RIBOFLAVIN (B2) DEFICIENCY:

PATHOGENESIS: needed for enzymes, ox-reduct'n, & cell respiration;  CLSX: poor growth, weak, emaciated chicks w/ diarrhea;  won't walk;  eat well; toes curl medially;  laying hens have decr. egg prod'n; embryos are dwarfed & edematous; Turkeys - dermatitis, defective down (sim. to pantothenic acid def in chicks); 

GROSS: incr. fat content; degen'n of myelin n. sheaths;

RX/PREVENTION: 2-2.5 mg/lb feed; rapid cure

VITAMIN B12  (COBALAMINDEFICIENCY:

PATHOGENESIS: needed for nucleic acid & methyl synthesis, & metab. of CHO & fats; CLSX: retarded growth, poor feed efficiency, mortality, smal eggs, reduced hatchability;  embryos maay have hemorr, edema, perosis, & fatty livers; RX: 4 mg/ton;

PREVENTION: 0.005 mg/lb

PANTOTHENIC ACID DEFICIENCY:

PATHOGENESIS: part of coenzyme A needed for metab. of CHO, proteins, & fats; nec. for hatching

CLSX: edema & subQ hemorr in embryos, die in 3 d; severe dermatitis, perosis, broken feathers, poor grwth, death; RX: 10-12 mg/lb feed orally or im for a few days; PREVENTION: 6-7 mg/lb of feed

BIOTIN  DEFICIENCY:  

CLSX: dermatitis around beak, eyelids, & feet; perosis; 

PREVENTION: 0.1 mg/lb feed

CALCIUM/PHOSPHORUS DEFICIENCY:

PATHOGENESIS: Ca need fo bone format'n, egg-shell prod'n, N clotting, N striat'n of m; acid-base balance; Phos needed for CHO & fat metab, Ca trnspt, & bone and egg shell format'n, 

�CLSX: rickets, soft/shell-less eggs, RX/PREVENTION: basic 2:1 Ca:P w/ minor variation for breed & fxn; 

SODIUM/CHLORIDE DEFICIENCY:

PATHOGENESIS: need for H ion regul'n & N hrt fxn; 

CLSX: poor grwth, soft bones, corneal hyperkeratiniz'n, gonadal inactivity, decr. cardiac output, hypotension, hemoconc., uremi; decr. eggs in adults, wt loss, cannibalism; RX/PREVENTION:  0.15% Na & 0. 15% Cl in diet; toxic at 4 gm/kg BW - see intense thirst, weakness, convulsions, death

MANGANESE DEFICIENCY:

PATHOGENESIS: nec. for growth, egg prod'n, & prev;n of perosis; CLSX: poor quality shells, thick/short bones, low hatchability, chondrodystrophy of embryos; RX/PREVENTION: 50-60 ppm;

IODINE DEFICIENCY:

PATHOGENESIS: nec for N thyroid fxn (thyroxine is 65% iodine & regulates metabolism;  CLSX: goiter (enlged thyroid); RX/PREVENTION: 0.35 ppm; iodized salt usu. adequate source; 



LAS



45:1 (89) Ab Production From Egg Yolk.

An initial freeze and thaw purification followed by ammonium sulfate precipitation of polyclonal chicken Ab from egg yolk gives the best combination of high purity and high yield.   Rocket electrophoresis was used to quantify recovery of the yolk IgG (=IgY).  Purity was determined w/ SDS-PAGE;  low cost, lower # of animals needed, inbred chicken strains can be used,& sample collec'n not technically difficult;   Chicken Ab is preferred as there is no interaction w/ rheumatoid factors (=autoAB, so less false + rxns), they do not bind to protein A or G, mammalian Fc R's or mammalian C. 



�

DDX- AIR SACCULITIS

Pasteurella

Mycobacteria

Hemophilus

E. coli

Mycoplasma gallisepticum

DDX - URT

Inf. Coryza - catarrhal infl. of nasal psg & sinuses

Mycoplasma gallisepticum



DDX - FACIAL EDEMA

Inf. Coryza



DDX - CONJUNCTIVITIS

Inf. Coryza - cheesey exudate 



DDX: Navel Ill

E. coli

Pseudomanas

Proteus

Staph



DDX - Skin Lesions

Clostridium septicum & S. aureus  - gangrenous derm 	in 4-16 wk old chicks & baby turkeys 

Selenium def - exudative diathesis 



DDX: Gut

Necrotic Enteritis - fibronecrotic, villi tips

Quail Dz - ulcerative

Eimeria brunetti - mostly lg int.





CHEESEY CECAL CORE

Salmonella spp - all

coccidiosis

blackhead



DZ LESS THAN 16 WEEKS

gangrenous dermatitis: 4- 16 wks

necrotic enteritis: 2-8 wks



NEURO

Botulism

Marek's Dz

EEE - quail



NS

quail dz -  listless, droopy wings, ruffled feathers, 	diarrhea;

Erysipelothrix - depression ,diarrhea, lameness

Fowl cholera - depression, anorexia, cyanosis, white-	green diarrhea 

Fowl Typhoid - chickens - ruffled feathers, pale heads, 	shrunken combs; turkeys - listless, green diarrhea

�Paratyphoid 



HI MORTALITY IN CHICKS

Navel Ill

Pullorum Disease

Paratyphoid



SEPTICEMIA/VASCULITIS

Erysipelothrix - degeneration & hemorr. of percardial 	fat; hrt, kdny, spln, lvr hemorr; fibrinopurulent 	exudate in joints, veg. endocarditis, dark, crusty skin 	lesions; (turkeys mostly)

Colibacillosis

Fowl cholera - pinpt hemorr in coronary fat (acute 	septicemia); or pericarditis, perihepatitis

Salmonella spp

Velogenic Newcastle's



PNEUMONIA/LUNG

Fowl Cholera - fibro-purulent pneumonia (f in turkeys)

M. avium is rare!!



LAMENESS

Fowl Cholera

Mycobacterium avium



TORTICOLLIS

Fowl Cholera



LIVER

Fowl Typhoid - bile-stained liver (bronze & swollen)



VISCERAL NODULES

Salmonella pullorum - grey (not classic tho)

Mycobacterium avium - granulomas



REPORTABLE

Fowl Typhoid

Salmonella pullorum



EMACIATION

Mycobacterium avium



DIARRHEA

Mycobacterium avium

Necrotic Enteritis

Quail Dz 

Eimeria brunetti



PALE COMBS/WATTLES

Mycobacterium avium



HEART

Mycoplasma gallisepticum -  pericarditis



LIVER

Mycoplasma gallisepticum 





�CHICKEN NUTRITIONAL DEFICIENCIES

Riboflavin - curly toed paralysis

Vit E - encephalomalacia/crazy chick 	disease

Choline/Manganese - perosis, slipped 	tendon



AVES DIGESTIVE TRACT

Esophagus

Crop

Esophagus

Proventriculus (abomasum/stomach)

Ventriculus (gizzard)

Duodenum

Jejunum

Ileum

Ceca (2)

Rectum

Cloaca

�DISEASES:

BACTERIAL

COLIBACILLOSIS 

& COLIGRANULOMA (HJARRE'S DISEASE)	E. coli

INFECTIOUS CORYZA	Hemophilus paragallinarum 

GANGRENOUS DERMATITIS	Clostridium septicum & S. aureus

NECROTIC ENTERITIS	Clostridium perfringens

ULCERATIVE ENTERITIS (QUAIL DZ)	Clostridium colinum

BOTULISM (LIMBERNECK, W. DUCK SICKNESS)	Clostridium botulinum toxin

ERISIPELAS	Erysipelothrix rhusiopathiae

OMPHALITIS (NAVEL ILL)	E. coli, Pseudomanas,Proteus,Staph

FOWL CHOLERA (PASTERELLOSIS)	Pasteurella multocida

FOWL TYPHOID	Salmonella gallinarum

PULLORUM DZ	Salmonella pullorum

PARATYPHOID (SALMONELLOSIS)	Salmonella spp

TUBERCULOSIS	Mycobacterium avium

MYCOPLASMA GALLISEPTICUM	Mycoplasma gallisepticum

(CRD IN CHICKENS);PPLO INFECTION; 	           -

INFECTIOUS SINUSITUS OF TURKEYS	           -

MYCOPLASMA MELEAGRIDIS

MYCOPLASMA SYNOVIAE

AVIAN CHLAMYDIOSIS (PSITTICOSIS, ORNITHOSIS)



VIRAL DISEASES 

INFECTIOUS BRONCHITIS

INFECTIOUS BURSAL DISEASE

EEE(SLEEPING SICKNES)

INFECTIOUS LARYNGOTRACHEITIS (ILT)

MARBLE SPLEEN DISEASE OF PHEASANTS

QUAIL BRONCHITIS

NEWCASTLE DZ (AVIAN PNEUMO-ENCEPHALITIS)

POX



PARASITES

COCCIDIOSIS

HISTOMONIASIS (BLACKHEAD; INFECTIOUS ENTEROHEPATITIS)

ASCARIDIASIS (ROUNDWORMS)

CAPILLARIASIS (HAIRWORMS)

SYNGAMUS TRACHEA INFESTATION (GAPEWORM)



FUNGAL/YEAST DISEASES

ASPERGILLOSIS (BROODER PNEUMONIA)

CANDIDIASIS (MONILIASIS; CROP MYCOSIS)



NEOPLASIA

MAREK'S DISEASE (RANGE PARALYSIS)

LYMPHOID LEUKOSIS (BIG LIVER DISEASE)



NUTRITIONAL DISEASES

VITAMIN A DEFICIENCY

VITAMIN D DEFICIENCY

VITAMIN E DEFICIENCY

VITAMIN K DEFICIENCY

VITAMIN B12 DEFICIENCY



�THIAMIN DEFICIENCY

RIBOFLAVIN DEFICIENCY

PANTOTHENIC ACID DEFICIENCY

BIOTIN  DEFICIENCY

CALCIUM/PHOSPHORUS DEFICIENCY

SODIUM/CHLORIDE DEFICIENCY

MANGANESE DEFICIENCY

IODINE DEFICIENCY

�SHORT SUMMARY OF BIRDS - LAS 42-46, Fascicles)



Coturnix coturnix japonica	quail		BBism? (not in fascicle or LAS)



Gallus domesticus		chicken		Ab production (egg better than wiffle); 

LSFO sim. to mice, but not the same bug; 

single injection labelled inulin for GFR & ERPF; 

atheroclerosis from Marek's dz in White Leghorn; 

March Gangrene 	(Deep Pectoral Myopathy, Oregon Disease,

Green Muscle Disease in Broilers) muscular dystrophy 							(hereditary); 

Acute Haematogenous Staphylococcal  Osteomyelitis - see at 							metaphyseal vessels adjacent to the growth plate in 							immature long bones in children; 

viral-induced osteopetrosis (skeletal hyperostoses); 

Scleroderma a model for Progressive Systemic Sclerosis (CT dz 							char. by fibrosis of skin & internal organs); 

scoliosis; 

Spontaneous, Hereditary Autoimmune  Thyroiditis of Obese 							Strain (OS) Chickens is a model for Hashimoto's dz; 						Vitiligo in Smyth Chickens (also mouse, sinclair mini's, & 							horse); 



Meleagris gallopavo	turkey			butorphenol might work, but poor data; 

March Gangrene (Deep Pectoral Myopathy, Oregon Disease, 

Green Muscle Disease in Broilers); 

Round Heard Disease of Turkeys a model for human 							Cardiomyopathy with Endocardial Fibroelastosis update 							found this frequently in  (Broad-Breasted Turkeys - BBT)

& now a model for Congenstive Cardiomyopathy (CCM);

common also w/ man & RHD is Alpha1-Antitrypsin (A1A)

 Deficiency



Columba livia		homing pigeon		Vitamin B responsive Cystic Enteritis; 

White Carneau pigeon - atherosclerosis (racing homer & show 							racer are controls)	



Anas platyrhynchos	duck			Amyloidosis in the White Pekin Duck; 

Muscular Dystrophy in White Pekin Ducks; 

Torticollis in White Pekin Ducks (sternocleidomastoid muscle 							shows evidence of myositis myodegeneration, fibrosis, and 							to some degree regeneration of muscle in man & sim in 							duck); 

Melopsittacus undulatus	budgerigars		Yohimbine 0.275 mg/kg workd well



Selasphorus rufus	rufous hummingbirds	sudden death from aspergillosis



Poephila guttata		zebra finch		proventriculitis from megabacterium




