Chapter 13
13.  Biology and Diseases of Birds


BIOLOGY AND DISEASES OF BIRDS

I.
INTRODUCTION

A.
Taxonomy

Kingdom: Animalia

Phylum: Chordata

Class: Aves

Order

Galliformes: domestic fowl, quail, pheasants, turkeys, partridges, grouse, guinea fowl, and brush turkeys

· Chicken: Gallus domesticus
· Turkey: Gallapova meleagridis
· Japanese quail: Coturnix coturnix japonica
Anseriformes: ducks, geese, swans, and screamers

· Duck: Anas platyrinacchi
Columbiformes: pigeons, doves, and sand grouse

· Pigeon: Columba livia
B.
The Bird as a Research Animal
· Domestic fowl most useful in experimental trials

C.
Availability of Chickens for Research

· SPF fertile eggs, day-old chicks, or started pullets available for use in research.

· SPF chickens or eggs come from breeding stock negative to dzs caused by mycoplasmas, Newcastle dz, infectious bronchitis, avian encephalomyelitis, infectious bursal dz, quail bronchitis, salmonellosis, pasteurellosis, and infectious coryza.

D.
General Poultry Husbandry

· Birds should be observed at least twice daily for paleness, dehydration, and other signs of dz.

· Brooding temp for 1 day old chicks: 90–95(F; gradually reduce to 75–80(F

· Humidity:  30–40%

E.
Space Requirements

F.
Equipment Requirements

· Newly hatched chicks and poults fed on papers from day 1 to day 7

· Trough feeders

· Tube feeders

· Level of feed should be equal to the level of the back of a standing chicken.

· Fresh water ad lib; automatic waterers, large can-type or open pan-type waterers

· Brooder stoves; gas, oil, coal, electricity

· Air conditioning

· Nests for laying birds, 1 per 4

G.
Sanitation
· Birds are coprophagic

· High pressure hot water to remove fecal material, mucus, and other debris.

· Cage washers to sanitize cages

· While pen is still warm and wet, fumigate w/ formaldehyde gas

· 80(F and 70% or higher most efficient

· Formaldehyde vapors potential health risk to humans.

· Iodines, quaternary ammonium compounds, chlorines, etc. to disinfect premises.

H.
Isolation

· Shower, clean clothing, and clean boots required

II.
BIOLOGY

A.
Applied Anatomy

· Birds have pneumatic bones with air spaces and channels

· Provides accessible route for organisms to travel throughout the body

· Organ of mastication: gizzard

· Most birds have a crop: located in the midesophageal region

· Only left ovary and oviduct functional in the hen

· A cyst, remnant of the right oviduct may be found

B.
Applied Physiology

· Normal HR chicken: 300 bpm

· Normal respiratory rate: 100/min

· Heart and respiratory rates increase with increase in temperature and humidity

· 14-16hrs of light needed for optimum egg production.  Optimum temp 50(–70(F

C.
Normal Values: see Table II

D.
Nutrition

· Chickens, turkeys, and other birds require the 6 major nutrients:

· Carbohydrates for energy, fats for energy and essential fatty acids, protein for meat and egg prodxn, minerals for bones and shells, vitamins for chemical catalysts, and water.

· Ca and P should be in a ratio of 2:1 for young growing chickens.

· Antioxidants should be present in feed to prevent oxidation of fats and fat-soluble vitamins.

E.
Behavioral Aspects of Birds

· Birds easily startled

· Hysteria can result in birds flying against the wall for no reason

III.
DISEASES CAUSED BY BACTERIA

A.
Colibacillosis and Coligranuloma (Hjarre's Disease)

a. Etiology: E. coli.  3 serotypes: 01:K1 (L), 02:K1(L), & 078:K80(B).

b. C.S. and Lesions: air sacculitis, fibrinous pericarditis, and fibrinous perihepatitis; may also see arthritis, navel infection, and foot pad infections.

c. Epizootiology: Hen contaminates egg shell; bacteria then penetrates shell.

d. Dx: w/ no isolation of Pasteurella, Mycoplasma, or Hemophilus; may isolate organism from yolk sac, joints or bone marrow

e. Prevention: proper ventilation and proper care of hatching eggs

f. Rx: antimicrobial sensitivity testing

g. Research Implications: damage flocks, cause uneven growth

B.
Infectious Coryza

a. Etiology: Hemophilus paragallinarum; G-, bipolar-staining rod.

b. C.S.: ocular and nasal discharge, facial edema, and swollen infraorbital sinuses

c. Epizootiology and Trans: carrier birds, inhalation and ingestion

d. Necropsy Findings: conjunctivitis, cheesy exudate in conjunctival sac, nasal discharge and catarrhal inflammation of the nasal passages.

e. Dx: history, signs, lesions, presence of gram negative rods in sinus exudate

f. Prevention: depopulation of all birds, complete sanitizing and disinfecting of facility; bacterin available for birds 14 weeks of age and older.

g. Rx: continuous medication suppresses clinical infection but returns when medication is stopped.

h. Research Complications: cessation of experiment and questionable data

C.
Gangrenous Dermatitis

a. Etiology: Clostridium septicum and Staphylococcus aureus
b. C.S.: wet gangrenous areas in the skin of the wings and legs.

c. Epizootiology and Trans: immunosuppression by infectious bursal dz virus, mycotoxins, and possibly other factors.

d. Necropsy Findings: necrosis of the skin and underlying areas.  Hemorrhagic, necrotizing myositis.

e. Pathogenesis: S. aureus causes necrosis, Clostridium multiplies and contributes to gangrene.

f. Diff Dx: signs and bacterial cultures ( presumptive dx.

g. Prevention: eliminating skin trauma, improve sanitation, and immunization for IBD.

h. Rx: antibiotics

i. Research Complications: unreliable data

D.
Necrotic Enteritis

a. Etiology: Clostridium perfringens.  Seen mostly when high energy, broiler type rations are used.

b. C.S.: profound depression seen primarily in male broilers at 2-8 wks of age

c. Epizootiology and Trans: direct and via feces

d. Necropsy Findings: fibrinonecrotic enteritis

e. Pathogenesis: toxin damages villus tips

f. Diff Dx: ulcerative enteritis (quail dz) by iso and ID.  Eimeria brunetti may be 2(.

g. Prevention: Sanitation, disinfection, and iso; low level feeding of Abiotics.

h. Rx: high levels of tetracycline, furazolidone, streptomycin, or bacitracin.

i. Research complications: low level Abiotic therapy needed for succeeding flocks.

E.
Ulcerative Enteritis (Quail Disease)

a. Etiology: Clostridium colinum; G+, spore forming bacillus.

b. C.S.: high morbidity w/ mortality up to 100%.  Listlessness, drooping wings, ruffled feathers, and diarrhea.

c. Epizootiology and Trans: mainly through feces

d. Necropsy findings: deep ulcers along the full length of the intestine most common, diffuse areas of hepatic necrosis.

e. Pathogenesis: lesions direct result of infection.

f. Diff Dx: Eimeria brunetti, Clostridium perfringens
g. Prevention: sanitation and feeding of antibiotics

h. Rx: antibiotics

i. Research Complications: morbidity and mortality terminate most experiments.

F.
Botulism (Limberneck: Western Duck Sickness)

a. Etiology: toxin from Clostridium botulinum.  Produced under anaerobic conditions, found in decaying feed, dead birds, and maggots.

b. C.S.: drowsiness, weakness, progressive paralysis of legs, wings and neck.

c. Epizootiology and Trans: ingestion of preformed toxin; may be from wet, moldy feed.

d. Necropsy Findings: absence of lesions

e. Diff Dx: Marek's dz, eastern encephalomyelitis in pheasants

f. Prevention: sanitation

g. Rx: Type A and C antitoxin; laxatives; fresh, clean water

h. Research Complications: rare in research setting

G.
Erysipelas

a. Etiology: Erysipelothrix rhusiopathiae, G+ pleomorphic rod, primarily affects turkeys.

b. C.S.: depression, diarrhea, lameness; snood of turkey often becomes swollen

c. Epizootiology and Trans: oral-fecal route.  Cutaneous injuries

d. Necropsy Findings: hemorrhage of heart, kidney, spleen and liver; fibrinopurulent exudate in joints, vegetative endocarditis, and dark, crusty skin lesions

e. Diff Dx: from colibacillosis, fowl cholera, salmonellosis and possibly VVND.

f. Prevention: turkey poults raised away from older turkeys, sheep, & swine; vaccination; avoid raw fish meal.

g. Rx: Penicillin and erysipelas bacterin; tetracycline in feed

h. Research Complications: retard growth and weight gain in affected animals.

H.
Omphalitis (Navel Ill)

a. Etiology: Predisposing causes excessive humidity and fecal contamination of incubator.  As navel fails to close at hatching, route of entry for bacteria; E. coli, Pseudomonas, Proteus, Staphylococcus
b. C.S.: depression, drooping of the head, and huddling near heat source; scab over unhealed navel often present.  Mortality highest on day 3 - 4 posthatching.

c. Epizootiology and Trans: infection of yolk sac prior to hatching

d. Necropsy Findings: infected navels, large unabsorbed yolks, and extensive peritonitis

e. Diff Dx: isolate and identify bacteria from yolk

f. Prevention: sanitation and proper hatching egg management

g. Rx: no treatment

h. Research Complications: affected chicks usu die, survivors do well.

I.
Fowl Cholera (Pasteurellosis)

a. Etiology: Pasteurella multocida, G-, bipolar rod.

b. C.S.: Young adults.  Sudden death, depression, anorexia, cyanosis, infections of joints, wattles, foot pads, sinuses and middle ear.

c. Epizootiology and Trans: feces, ingestion of contaminated material; wild birds and rodents.

d. Necropsy findings: Pinpoint hemorrhages in coronary fat.  Pericarditis & perihepatitis.  Cheesy exudate around oviduct.  Inflammation of the wattles, joints, conjunctival sac, infraorbital sinus, middle ear; fibrinous pneumonia in turkeys.

e. Pathogenesis: septicemia

f. Diff Dx: erysipelas in turkeys and colibacillosis in hens

g. Prevention: sanitation, vaccination

h. Rx: antibiotics will arrest mortality but will not cure the dz

i. Research Complications: unreliable data

J.
Fowl Typhoid

a. Etiology: Salmonella gallinarum, G- rod

b. C.S.: ruffled feathers, pale heads, and shrunken combs; turkeys greenish diarrhea

c. Epizootiology and Trans: egg transmission from dam to offspring.

d. Necropsy Findings: bile-stained liver, bronzed in appearance and greatly swollen

e. Diff Dx: pullorum dz and paratyphoid infections

f. Prevention: purchase of pullorum–typhoid-clean chicks

g. Rx: no treatment; reportable dz
h. Research Complications: infected birds should not be used

K.
Pullorum Disease

a. Etiology: Salmonella pullorum; G- bacillus

b. C.S.: Young chicks and poults show white pasting around vents and huddling near heat source.

c. Epizootiology and Trans: egg transmission

d. Necropsy Findings: Myocarditis, pericarditis, atrophied ovaries are classical lesions.  Gray nodules throughout viscera; cecal cores common.

e. Diff Dx: id of agent from yolk sac, gallbladder, spleen, or cecal tonsil

f. Prevention: purchase of pullorum–typhoid-clean chicks

g. Rx: no treatment; reportable dz
h. Research Complications: infected birds should not be used

L.
Paratyphoid Infection (Salmonellosis)

a. Etiology: Salmonella sp.  Most common S. typhimurium
b. C.S.: dehydration, pasting of the vents, huddling near heat source.

c. Epizootiology and Trans: diarrhea in the breeders contaminates egg shells

d. Necropsy findings: dehydration, enteritis, and focal necrosis of intestinal mucosa.  Cheesy cores in ceca.

e. Diff Dx: coccidiosis, blackhead

f. Prevention: use clean birds, feed pelleted feed or crumbles

g. Rx: treatment is usually disappointing, carriers produced

h. Research Complications: infected birds should not be used

M.
Tuberculosis

a. Etiology: Mycobacterium avium, acid-fast bacterium

b. C.S.: emaciation, diarrhea, lameness, pale comb and wattles

c. Epizootiology and Trans: ingestion of bacterium

d. Necropsy Findings: Extreme emaciation, nodules along intestinal tract, granulomas in liver and spleen.

e. Diff Dx: Coligranuloma

f. Prevention: all-in, all-out system of poultry rearing

g. Rx: treatment is discouraged.  Depopulation.

h. Research Complications: infected birds should not be used

N.
Mycoplasma gallisepticum Infection [Chronic Respiratory Disease (CRD) in Chickens; M. gallisepticum Infection; PPLO Infection; Infectious Sinusitis of Turkeys]

a. Etiology: Primary cause M. gallisepticum.  Will enhance effects and cause a complicated resp syndrome w/ high mort.: infectious bronchitis virus, ILT, ND virus, E. coli, P. multocida, H. gallinarum, and others.

b. C.S.: hens fail to reach peak egg production (35 weeks).  Coughing, sneezing

c. Epizootiology and Trans: Transovarian trans most impt.  Lateral spread by aerosol.

d. Necropsy Findings: thickened air sacs, mucus in trachea, sinusitis, and air sacculitis

e. Diff Dx: Iso of Mycoplasma best means of diagnosing CRD.

f. Prevention: Mycoplasma gallisepticum-free chicks

g. Rx: improved management and broad-spectrum antibiotics.  Tylosin most effective.

h. Research Complications: infected birds should not be used.

O.
Mycoplasma meleagridis Infection

a. Etiology: Mycoplasma meleagridis
b. C.S.: mild respiratory signs, poor growth, crooked necks, and leg weakness.

c. Epizootiology and Trans: transovarian trans 1( importance.  Lateral spread.

d. Necropsy Findings: Air sacculitis, sinusitis, and synovitis.

e. Diff Dx: Will not affect chickens.  M. gallisepticum and M. synoviae produce similar lesions in turkeys.

f. Prevention: clean poults

g. Rx: Tylosin

h. Research Complications: infected birds should not be used

P.
Mycoplasma synoviae Infection

a. Etiology: Mycoplasma synoviae
b. C.S.: lameness and crouching most common.  Retarded growth.

c. Epizootiology and Trans: transovarian trans most impt.  Possibly lateral trans.

d. Necropsy Findings: yellow exudate in leg and wing joints, foot pads swollen and hot, greenish liver, air sacculitis.

e. Diff Dx: M. gallisepticum and M. meleagridis
f. Prevention: clean chicks, low level feeding of antibiotics will prevent severe clinical signs and lesions.

g. Rx: tetracyclines and furazolidone

h. Research Complications: infected animals should not be used

Q.
Avian Chlamydiosis (Psittacosis; Ornithosis)

a. Etiology: Chlamydia psittaci.  Obligate intracellular org.  Humans highly susc.

b. C.S.: Mild cases, slight respiratory signs and diarrhea.  Severe turkey cases, depression, weakness, anorexia, and reduced weight.

c. Epizootiology and Trans: Direct contact.  Inhalation and ingestion.

d. Necropsy Findings: enlarged congested spleen, air sacculitis, pericarditis, and perihepatitis.

e. Diff Dx: ICIB (LCL bodies) found in impression smears of air sacs and spleen stained with Macchiavello or Giemsa stain will suggest a diagnosis.

f. Prevention: avoid cross exposure of research birds to caged pet birds or wild birds; new arrivals of psittacine birds should be treated with chlortetracycline for 60 days.  (Quarantine 30 days, recommended continue chlortet for 15 days).

g. Rx: reportable dz
h. Research Complications: infected birds should not be used

IV.
DISEASES CAUSED BY VIRUSES

A.
Infectious Bronchitis

a. Etiology: coronavirus, affects only chickens

b. C.S.: young chicks coughing, sneezing, and rales.  Adults, severe resp signs and drop in egg production.

c. Epizootiology and Trans: aerosol

d. Necropsy Findings: air sacculitis and excessive tracheal mucus (Fig 1, p 411)

e. Diff Dx: isolation of the virus in 9-12 day old chick embryos

f. Prevention: isolation of birds, vaccines in drinking water.

g. Rx: antibiotics usu stimulate feed consumption

h. Research Complications: adult laying flocks should be terminated.

B.
Infectious Bursal Disease (Gumboro Disease)

a. Etiology: birnavirus; primarily damages B lymphocytes in the bursa of Fabricius, thymus, spleen, and cecal tonsil.  Reduces and sometimes totally eliminates humoral immunity.

b. Clinical Signs: depressed and droopy w/ ruffled feathers

c. Epizootiology and Trans: direct contact

d. Necropsy Findings: bursa of Fabricius will first enlarge then atrophy (Fig 2, p 412).  Hemorrhages in the skeletal muscle

e. Diff Dx: serum neutralization and histopath to confirm

f. Prevention: vaccination

g. Research Complications: termination of experiments

C.
Avian Encephalomyelitis (Epidemic Tremor)

a. Etiology: picornavirus

b. C.S.: ataxia, paralysis, fine tremors of the head and neck

c. Epizootiology and Trans: fecal shedding

d. Necropsy Findings: no gross lesions, but histo nonpurulent encephalomyelitis.  Sections of brain, proventriculus, and pancreas should be examined.

e. Diff Dx: Newcastle dz, encephalomalacia.  In pheasants, EEE.

f. Prevention: immunization

g. Research Complications: unreliable data

D.
Eastern Equine Encephalomyelitis (Sleeping Sickness; EEE)

a. Etiology: togavirus (Alphavirus of Togaviridae), wild birds serve as reservoir.

b. C.S.: incoordination, paresis, progressive paralysis in about 5-20%

c. Epizootiology and Trans: transmission to birds by the mosquito Culiseta melanura, dz in mammals trans by Aedes and Mansonia spp.

d. Necropsy Findings: no gross lesions, nonsuppurative encephalitis characterized by perivascular infiltrates, diffuse gliosis, and vasculitis w/ vascular infiltrates.

e. Diff Dx: Newcastle dz, avian encephalomyelitis, Marek's dz

f. Prevention: protect against mosquitoes, vaccination

g. Research Complications: terminate research

E.
Infectious Laryngotracheitis (ILT)

a. Etiology: herpesvirus producing type A INIB in epithelium lining the trachea.

b. C.S.: marked dyspnea with “pump handle” breathing, coughing, moist rales.

c. Epizootiology and Trans: fomites, recovered carriers

d. Necropsy Findings: larynx and trachea inflamed sometimes filled w/ caseous cores (Fig 3, p 414), sinusitis, conjunctivitis

e. Diff Dx: inclusion bodies in tracheal epithelium are pathognomonic
f. Prevention.  Vaccination

g. Rx: removal of tracheal plugs

h. Research Complications: will usu. devastate research.

F.
Marble Spleen Disease of Pheasants (MSD)

a. Etiology: avian adenovirus

b. C.S.: peracute death

c. Epizootiology and Trans: oral route

d. Necropsy Findings: large, mottled spleens and severe pulmonary edema.

e. Diff Dx: INIB in spleen will help support diagnosis

f. Prevention: presently no vaccines available

g. Rx: none

h. Research Complications: invalid data

G.
Quail Bronchitis (QB)

a. Etiology: avian adenovirus, type strain CELO (chick embryo lethal orphan).

b. C.S.: quail under 4 wks, coughing, sneezing, rales, and huddling common.

c. Epizootiology and Trans: airborne and mechanical transmission

d. Necropsy Findings: tracheal and bronchial mucus, cloudy air sacs, conjunctivitis, and infraorbital sinusitis.

e. Diff Dx: pulmonary aspergillosis

f. Prevention: isolation, sanitation, and good husbandry

g. Research Complications: termination of research

H.
Newcastle Disease (ND; Avian Pneumoencephalitis)

a. Etiology: paramyxovirus; three strains:

· lentogenic - mild dz

· mesogenic - moderate dz

· velogenic - very pathogenic

b. C.S.: anorexia and respiratory signs in adults.  CNS signs in young chicks.  Torticollis (“star gazers”) very common.

c. Epizootiology and Trans: wild birds, aerosol, contaminated feed, water and equipment

d. Necropsy Findings:

· mesogenic: tracheitis and “frothy type” air sacculitis.

· velogenic: massive hemorrhages in visceral organs

e. Diff Dx: all avian respiratory diseases

f. Prevention: vaccination

g. Control: eradication, reportable dz
h. Research Complications: trial should be terminated if outbreak occurs

I.
Pox

a. Etiology: large DNA virus, fowl pox, turkey pox, pigeon pox, canary pox

b. C.S.: two forms

· skin pox: affects comb, head, and vent regions

· wet pox: affects mucous membranes of the larynx, can cause choking.

c. Epizootiology and Trans: scabs and skin debris

d. Necropsy Findings: scabs, diphtheritic lesions of pharynx, larynx, and trachea

e. Diff Dx: ICIB in cutaneous and oral lesions are pathognomonic.  From cannibalism, infectious laryngotracheitis, mycoplasmosis.

f. Prevention: vaccination: wing web method for pigeons and chickens, thigh stick method for turkeys

g. Research Complications: unwise to collect data.

V.
DISEASES CAUSED BY PARASITES

A.
Coccidiosis

a. Etiology: numerous species of coccidia to include Eimeria

b. C.S.: pale legs and beaks, ruffled feathers, listlessness, bloody fecal droppings

c. Epizootiology and Trans: ingestion of sporulated oocysts

d. Necropsy Findings: see Table IV, p 416 and Fig 4, p 417

e. Pathogenesis: dz based on the interrelation of age of host, species of coccidia, and dose of organism.  Unsporulated oocyst will become an infective oocyst in 24-72hr.  Prepatent period varies by species from 4 to 7 days.

f. Diff Dx: salmonellosis, histomoniasis, ulcerative and necrotic enteritis

g. Prevention: sanitation, vaccination, coccidiostats

h. Rx: Amprolium, sulfa drugs, nitrofurans

i. Research Complications: all birds used for research 0-12 weeks of age should be fed coccidiostat.

B.
Histomoniasis (Blackhead; Infectious Enterohepatitis)

a. Etiology: Histomonas meleagridis, protozoan flagellate, inhabits cecal lumen.

b. C.S.: anorexia, droopiness, listlessness, yellow diarrhea, cyanosis of the head and face.

c. Epizootiology and Trans: ingestion of histomonad from feces, cecal worm (Heterakis gallinarum), and Heterakis larvae in earthworms

d. Necropsy Findings: depressed areas of focal hepatic necrosis, yellow caseous cores in cecal lumen (Fig 5, p418).

e. Diff Dx: H&E sections of liver and cecal wall, direct smears and scrapings

f. Prevention: continuous use of antihistomonal drugs, Hepzide, histostat and emtryl.

g. Rx: Hepzide, histostat, emtryl

h. Research Complications: poults and game birds administered drugs until 12-15 wks of age

C.
Ascaridiasis (Roundworms)

a. Etiology:

· Ascaridia galli, chicken (Fig 6, p 419)

· Ascaridia numidae, guinea fowl

· Ascaridia columbae, pigeon

· Ascaridia dissimilis, domestic and wild turkeys

· Ascaridia compar, bobwhite quail

b. C.S.: Poor growth and vigor, diarrhea, and worms in feces.

c. Epizootiology and Trans: direct life cycle; infective eggs swallowed, hatch in proventriculus or anterior portion of the intestinal tract.  Larvae live 9-10 days in lumen then enter mucosal wall cause damage.  17-18d reenter lumen until maturity about 50d postingestion.

d. Necropsy Findings: evidence of anemia and retarded growth, presence of Ascaridia.

e. Diff Dx: capillariasis, coccidiosis, bacterial infection

f. Prevention: depopulation and disinfection

g. Rx: Piperazine

h. Research Complications: rare finding in research setting

D.
Capillariasis (Hairworms)

a. Etiology:

· Capillaria obsignata, chicken, turkey, and others

· Capillaria columbae, pigeons

· Capillaria contorta, game birds in crop and esophagus

b. C.S.: sudden drop in egg production, unthrifty appearance

c. Epizootiology and Trans: direct life cycle, eggs ingested, larvae penetrate duodenal mucosa

d. Necropsy Findings and Dx: slight enteritis, presence of nematodes

e. Prevention: sanitation

f. Rx: Meldane in the feed, additional vitamin A for healing gut epi.

g. Research Complications: usually not a problem in research setting

E.
Syngamus trachea Infestation (Gapeworm)

a. Etiology: nematode, Syngamus trachea

b. C.S.: tracheal lumen obstruction by worms causes dyspnea and death.

c. Epizootiology and Trans: direct life cycle, may involve worms and snails.

d. Necropsy Findings and Dx: obstruction of trachea with worms

e. Prevention and Rx: thiabendazole in feed, levamisole in water.

f. Research Complications: game birds maintained for research should be fed a preventive level of thiabendazole

VI.
DISEASES CAUSED BY FUNGI/YEASTS

A.
Aspergillosis (Brooder Pneumonia)

a. Etiology: Aspergillus fumigatus
b. C.S.: gasping and deep, labored breathing common.  Ataxia, blindness.

c. Epizootiology and Trans: inhalation of spores

d. Necropsy Findings: yellow plaques in the lungs, air sacs, trachea, and peritoneal surfaces (Fig 8, p421).

e. Diff Dx: typical histologic lesions of lung and air sacs.

f. Prevention: use clean dry litter

g. Rx: Usu not treated.  Nystatin or amphotericin B

h. Research Complications: infected flocks should be depopulated

B.
Candidiasis (Moniliasis; Crop Mycosis)

a. Etiology: Candida albicans, yeastlike fungus.

b. C.S.: depressed egg production, diarrhea

c. Epizootiology and Trans: unsanitary waterers and warm humid weather, indiscriminate use of antibiotics

d. Necropsy Findings: crop and esophagus covered with diffuse, white exudate.  Enteritis with white, pseudomembrane.

e. Diff Dx: culture and histopath will confirm diagnosis.

f. Prevention: sanitation of waterers and feeders

g. Rx: nystatin

h. Research Complications: usually not a problem in research setting

VII.
DISEASES RESULTING IN NEOPLASTIC CHANGES

A.
Marek’s Disease (MD; Range Paralysis)

a. Etiology: herpesvirus (alpha)

b. C.S.: paralysis of wings and legs, gray eye with irregular pupil size
, swollen feather follicles from leg and breast region.

c. Epizootiology and Trans: environmental contamination from feather follicle dander.

d. Necropsy Findings: tumors of visceral organs, skin, and muscle.  Swollen sciatic and brachial nerves are common.  Microscopic: pleomorphic cellular infiltrates of plasma cells, macrophages, lymphocytes, and lymphoblastic cells.

e. Diff Dx: Lymphoid leukosis.  Only MD affects the nerves and causes paralysis.  Gray eyes, feather follicle inflammation, and muscle tumors only in MD.  Tumors of the bursa of Fabricius are rare in MD, finding in LL.

f. Prevention: depopulation and disinfection.  Herpesvirus of turkeys MD vaccine to birds at 1d of age.

g. Rx: none

h. Research Complications.

B.
Lymphoid Leukosis (LL; Big Liver Disease)

a. Etiology: oncogenic retrovirus, member of the leukosis-sarcoma group.

b. C.S.: sudden death of adult chickens, enlarged abdomen (swollen liver), thickening of leg bones.

c. Epizootiology and Trans: egg transmission most impt, lateral spread from infected saliva and feces then ensues.

d. Necropsy Findings: enlarged liver, tumors in spleen and kidney. Discrete, nodular tumor in bursa of Fabricius constitutes 1( lesion.

e. Diff Dx: LL does not develop until 4-5 months, MD as early as 3-4 wks.  Presence of bursal tumor indicates LL, nerve, skin, or muscle involvement indicates MD.

f. Prevention: use of lymphoid leukosis free birds

g. Rx: none

h. Research Complications: should not be seen if birds not kept until sexual maturity.

VIII.
DISEASES CAUSED BY NUTRITIONAL DEFICIENCIES

A.
Vitamin A Deficiency

a. Etiology: necessary for growth, normal vision, and integrity of epithelium lining the respiratory, urinary, and genital tracts.  Breeders on adequate Vit A diets store this in the egg yolk, which provides the chick w/ sufficient Vit A for wks.

b. C.S.: pale head, muscles of the thigh, and skin, weakness, lethargy, ataxia, and lacrimation w/ conjunctivitis

c. Gross Lesions: small white pustules in the nasal passages, mouth, esophagus, pharynx, and crop.  May be marked accumulation of urates in renal tubules.

d. Histopathology: cytoplasmic atrophy and loss of cilia in respiratory epithelium along with squamous metaplasia in respiratory tract

e. Prevention: feed between 3000 and 5000 IU/lb. of feed depending on age and function of birds

f. Rx: 5000 IU/lb. of feed

B.
Vitamin D Deficiency

a. Etiology: needed for metabolism of calcium and phosphorous in formation of bones, egg shells, beaks, and claws.  Stimulates the GI absorption of Ca.

b. C.S.: retarded growth, poor feathering, and soft bones (rickets), thin-shelled, soft-shelled eggs.

c. Lesions: Characteristic lesions include soft, pliable bones, beaded ribs, and S-shaped keel bone.

d. Prevention: 600 IU/lb. of feed for turkeys, quail, pheasants, and pigeons; 300-500 IU/lb. of feed for chickens.

e. Rx: one time high dose of vitamin D3: 15,000 IU/lb. of feed; vitamin D2 may be toxic to birds.

C.
Vitamin E Deficiency

a. Etiology: needed for normal egg production, fertility, and hatchability.

i. Encephalomalacia (“crazy chick disease”): ataxia, backward retraction of the head, increased incoordination, and death; usually seen 2-4 weeks of age; cerebellum appears wet w/ petechial hemorrhages.  DDX: avian encephalomyelitis

ii. Exudative diathesis: SQ blood-tinged edema of young birds caused by an abnormality permeability of capillary walls.  Vit E and glutathione peroxidase, a selenium-containing enzyme, protect the capillary endothelium against damage by peroxides, explains the dual role of Vit E and selenium in preventing exudative diathesis.

iii. Nutritional muscular dystrophy: dystrophic muscles in chickens, ducklings, and turkeys at about 4 weeks of age.  Primarily seen in breast muscle but also in other.  Lesion consists of typical Zenker’s necrosis.

iv. Enlarged hocks.  Turkeys: enlarged hocks and bowed legs at 2-3 weeks of age.  Same condition produced by deficiency of phosphorus, choline, glycine, nicotinic acid, zinc, and biotin.

b.
Prevention: breeder turkeys: 15 IU/lb. of feed; chickens 5-7.5 IU/lb. of feed

c.
Rx:  Vit E 10 IU/lb. and selenium 0.1 ppm.

D.
Vitamin K Deficiency

a. Etiology: needed to synthesize prothrombin.

b. Signs and Lesions: cutaneous hemorrhage of legs, wings, breast, hemorrhage into body cavities, anemia due to blood loss and hypoplastic nonregenerative bone marrow.

c. Prevention: 1 mg/lb. of feed

d. Rx: menadione sodium bisulfite

E.
Thiamin Deficiency (Vitamin B1)

a. Etiology: necessary for carbohydrate metabolism

b. Signs and Lesions: weight loss, ruffled feathers, leg weakness, unsteady gait followed by muscle paralysis.  Anterior neck muscle paralysis results in typical posture “star gazing.”

c. Rx: 1 mg/lb. of feed, may need to force feed or inject thiamin

F.
Riboflavin Deficiency (Vitamin B2)

a. Etiology: important component of many enzymes assoc. w/ oxidation-reduction reactions and cell respiration.

b. Signs and Lesions: poor growth, weakness, emaciation, diarrhea, refusal to walk, toes will curl medially; turkeys: dermatitis with defective down feathers.  Microscopic lesions show degenerative changes in the myelin nerve sheath.

c. Prevention: 2-2.5 mg/lb. of feed

d. Rx: adequate riboflavin

G.
Pantothenic Acid Deficiency

a. Etiology: part of coenzyme A, which is involved in metabolism of carbohydrates, proteins, and fats.

b. Signs and Lesions: severe dermatitis, perosis, broken feathers, poor growth, and death.

c. Prevention and Rx: 6-7 mg/lb. of feed normally; therapeutic 10-12 mg/lb of feed

H.
Biotin Deficiency

· dermatitis around beak, eyelids, and feet; perosis

· 0.1 mg/lb. of feed will prevent.

I.
Vitamin B12 (Cobalamin) Deficiency

a. Etiology: involved in nucleic acid synthesis, methyl synthesis, and metabolism of carbohydrates and fats.

b. Signs and Lesions: retarded growth, poor feed efficiency, mortality, small egg size, reduced hatchability.

c. Prevention and Rx: 0.005 mg/lb. of feed; therapy: 4 mg/ton of feed.

J.
Calcium and Phosphorus Deficiency

a. Etiology:

· Calcium: bone formation, egg shell production, normal blood clotting, normal striated muscle, and maintenance of acid-base balance.

· Phosphorus: carbohydrate and fat metabolism, calcium transport, bone formation and eggshell production.

b. Signs and Lesions: rickets, decreased egg production, increased numbers of soft shelled and shelless eggs.

c. Prevention and Rx: see book for levels

K.
Sodium and Chlorine Deficiency

a. Etiology: Sodium assoc. w/ regulation of the hydrogen ion concentration of blood, also necessary for normal physiological activity of the heart

b. Signs: poor growth, softening of the bones, corneal keratinization, gonadal inactivity, decrease in cardiac output, hypotension, hemoconcentration, and uremia.

c. Prevention and Rx: 0.15% sodium and 0.15% chlorine

L.
Manganese Deficiency

a. Etiology: essential for growth, egg production, and prevention of perosis.

b. Signs: poor quality eggshells, thickened and shortened leg bones, lowered hatchability, and chondrodystrophy in embryos.

c. Prevention and Rx: 50-60 ppm

M.
Iodine Deficiency

a. Etiology: necessary for normal function of thyroid gland.  W/ iodine def, the thyroid gland enlarges, “goiter.”

b. Prevention and Rx: 0.35 ppm

· Stargazers
Botulism, ND, E & Thiamin deficiency

· Blood in Trachea
ILT, AI, VVND, Tracheal worm

· Cecal cores
Coccidia, blackhead, salmonella

Pathognomonic lesions

· ILT
inclusion bodies in tracheal epi

· Pox
ICIBs in cutaneous & oral lesions

Reportable dzs

· Fowl Typhoid
Salmonella gallinarum

· Pullorum dz
Salmonella pullorum

· Psittacosis
Chlamydia psittaci

· Newcastle dz

� In permanent copulation


� anisocoria
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