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Mutritional disordors can result from malabsorption, a
deficicnt dict, oversuppl mcntation andor ove rcating.
Defcicncics and cxcosscs of nutricnis can both be harm-

ful to birds.

Companion birds have boon maintaincd for docades on
dicts that, while nutritionally inadcoguate, support lim-
itcd brecding in a fow spocics. While thore are numecr-
ous publications regarding nutritional requircments of
agricultural spocics, captive passcrine ©norge tics and
ccding conlogy, thore arc ©w controlled scicntific sowd-
ics on aviary and com panion birds or their wild con-
spocifics. Yarmtions in licstyle and brecding coology
result in diffcring nutritional requircme nis . Clinically,
many hcalth probkms are correlated with nutritsonal
disorde s, This chapter will provide an ove rvicw of thoso
conditions obscrved in companion birds, with rofcrence
to ancodotal obsc rvations in a clinical context and sum.-
marics of nutricnt im plications that have boon predomi-
nantly studied in agricultural spoccics. Spocific studics of
companion and wild birds will be dscusscd. Farallcls
may exist botweeon the llowing description of the
improper dict coascade and the meotmbolic syndrome of

humans and ras =

The Improper Diet
Cascade (IDC)

The ‘improper dict cascade” (102 (Table 4.2.7) has boon
postulated by the author (G]H) from decades of clinical
cxpcricnos, reports from pathologists and nutritionists,
as well as consultations with com panics that produecc
commernially ormulatcd dicts. The 1DC cxprosscs itsclf

in a highly individualstic shion. The most common

thread is the history of a basic scod and @bk food dict.
Gonorally, at presentation of a “sikk” bied, the [DC
paticnt cxhibits pansystemic clinical signs that oficn
include various be havioral problems. Typically though,
the carlicst clinical signs arc reflccted in the intcgumcent,
llowed closcly by the digestive systcm. Oficn birds arc
not presented for cvaluation until the reproductive or
respiratory system is affccted. Bohavioral problkems can
be the proximal causc of v icrinary presc ntation whon

othor clinical signs have been msscd or ignorcd

The 1M can be initinted from 2 nutricnt imbalanccd
dict as wcll as from influcnces, such a8 impropcr hus-
bandry, dict handling and storage or ovcesupple monta-
tion of nutric nis in ormubiecd dicts. Thorofore, when
cvaluating nutritional disordors, consider the com posi-
tiin of the dict caton, a8 well is the stmbility or availabil-
ity of nutricnts in that dict. Pathological influcnecs such
as pansiic infostation, mectal oxicoscs, malabsorption
syndromes, pancroatitis and gas troc nicrits produce
clinical signs similar to those scen in 10C, and the e o

necd to be ruled out (Table 4.3.2a]).

The 1M & the result of improper nutricnt wtiliztion,
usually from malnutrition that weakens the body
immunologically and structurally. Ths can allow inva-
sion of kow kel pathogons or commeonsals of vimal, bac-

terial, or fungal origin.

Rceont rescarch by D M. Beock, University of North
Carclina®™, showcod that when the host is affccted by a
nutritivmal defickency, the invading pathogen & affcctcd
as well. By scquoncing the viml isolatcs recovercd from
sclonium-deficicnt mice, she demonstmiicd muttions in
the viral gocnome associatcd with incrcascd pathogo nesis

of the virus affcctcd by nutricnt deficicney. B has karas
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Nutritional disorders can result from malabsorption, a deficient diet, over-supplementation and/or overeating.
Deficiencies and excesses of nutrients can both be harm- ful to birds.

Companion birds have been maintained for decades on diets that, while nutritionally inadequate, support lim- ited
breeding in a few species. While there are numer- ous publications regarding nutritional requirements of agricultural
species, captive passerine energetics and feeding ecology, there are few controlled scientific stud- ies on aviary and
companion birds or their wild con- specifics. Variations in lifestyle and breeding ecology result in differing nutritional
requirements. Clinically, many health problems are correlated with nutritional disorders. This chapter will provide an
overview of these conditions observed in companion birds, with reference to anecdotal observations in a clinical
context and sum- maries of nutrient implications that have been predomi- nantly studied in agricultural species.
Specific studies of companion and wild birds will be discussed. Parallels may exist between the following description
of the improper diet cascade and the metabolic syndrome of humans and rats.90b

The Cascade Improper (IDC)
Diet

The ‘improper diet cascade’ (IDC) (Table 4.2.1) has been postulated by the author (GJH) from decades of clinical
experience, reports from pathologists and nutritionists, as well as consultations with companies that produce
commercially formulated diets. The IDC expresses itself in a highly individualistic fashion. The most common

thread is the history of a basic seed and table food diet. Generally, at presentation of a “sick” bird, the IDC patient
exhibits pansystemic clinical signs that often include various behavioral problems. Typically though, the earliest
clinical signs are reflected in the integument, followed closely by the digestive system. Often birds are not presented
for evaluation until the reproductive or respiratory system is affected. Behavioral problems can be the proximal cause
of veterinary presentation when other clinical signs have been missed or ignored.

The IDC can be initiated from a nutrient imbalanced diet as well as from influences, such as improper hus- bandry,
diet handling and storage or over-supplementa- tion of nutrients in formulated diets. Therefore, when evaluating
nutritional disorders, consider the composi- tion of the diet eaten, as well as the stability or availabil- ity of nutrients in
that diet. Pathological influences such as parasite infestation, metal toxicoses, malabsorption syndromes, pancreatitis
and gastroenteritis produce clinical signs similar to those seen in IDC, and therefore need to be ruled out (Table
4.2.2a).

The IDC is the result of improper nutrient utilization, usually from malnutrition that weakens the body immunologically



and structurally. This can allow inva- sion of low level pathogens or commensals of viral, bac- terial, or fungal origin.

Recent research by Dr. M. Beck, University of North Carolina15, showed that when the host is affected by a
nutritional deficiency, the invading pathogen is affected as well. By sequencing the viral isolates recovered from
selenium-deficient mice, she demonstrated mutations in the viral genome associated with increased pathogenesis of
the virus affected by nutrient deficiency. Bhaskaram
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Takle 4.2.2a | Commonly Encountered Eticlogles of Improper Nutrient Intake or Utilization
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Table 4.2.1| Improper Diet Cascade (IDC)

MULTISYSTEMIC ABNORMALITIES

Impaired metabolism Metaplasia of columnar epithelium Goblet cells mucin production
impaired
Commensal organisms normally bound to mucus are not excreted

Altered cell wall permeability Increased mucous viscosity Loss of cleansing ability of mucous Relationship with
commensal

organisms disrupted

Cellular autointoxication Change in Gl pH (less acidic)

Loss of normal collagen elasticity Normal glandular production of vari-
ous systems suppressed

Bone marrow suppression Decreased IgA, decreased lymphocytes
Chronic: eg,

* Hepatic lipidosis, fibrosis, cirrhosis

* Iron storage disease

« Irreversible degradation of retinal cones leading to blindness
Chronic: eg,

» Abnormal cilia

* Renal tubular nephrosis

* Follicular atresia

« Cataract formation

» Bone/muscle abnormalities

Chronic: eg,

* Diabetes mellitus

* Deposits of high density lipids in vasculature

» Exocrine pancreatic insufficiency

« Infertility, decreased hatchability of chicks

» Secondary hyperparathyroidism

Chronic: eg,

» Secondary microbial infections

* Increased susceptibility to neoplasia

ABNORMALITIES OF SPECIFIC SYSTEMS

* Skin

» Feathers



* Beak

* Nails

* Fat deposits
 Oropharyngeal
* Pancreatic

* Hepatic

* Intestinal

* Nares

* Infraorbital sinus
* Syrinx

* Air sacs

* Glomeruli

* Renal tubules
* Ureters

* Urodeum

* Pancreatic

* Thyroid

* Parathyroids

* Intestinal

» Gonadal

* Ovarian

« Uterovaginal

* Testicular

* Cloacal

» Egg abnormalities
* Vasculature

* Myocardium

* Air capillaries

 Pericardium

« AST, ALT

* Bile acid

* Glucose

* HDL, LDL, Triglycerides
* Cytokines

Table 4.2.2a | Commonly Encountered Etiologies of Improper Nutrient Intake or Utilization



* Increased WBC
* Altered total WBC

(see subsequent section)

Improper parental diet Provision of improper diet Little or no sunlight Pancreatitis or organ failure
Improper handfeeding diet Consumption of improper

diet

Lack of bathing Malabsorption syndromes

Weaned to improper diet Improper diet supplemen-

tation

Lack of exercise Viral, bacterial, fungal, or

parasitic gastroenteritis

Diet constituents interfere with nutrient utilization

Improper food packaging/handling or storage

Metal toxicosis
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cxpandcd this thoory by showing that scveral micronu-
tricnts sweh as vikmmin A, Ecarotonc, folic ackd, vikamin
B

r

involved in such a sconario in humans.” These mcrons-

vitamin C, ribofavin, iron and sclenium could be

tricnt-com promiscd viruses can load o the cmergenee
of ncw infcctions.” This hypothesis was furthor
adwanced by Lavende ™, who showed that, at lcast for
RMA viruscs, host nutric nt de ficic neics and cxcosscs can
influc nce the gonctic makc-up of the pathogen. The

majority of viruscs arc RN A viruscs

The importtion of wild caught psittacines has tradition-
ally invabed wecks to months of stress including seve e
nutric nt imbalance. Such birds imporicd into the USA in
the 197 0% and 1980s wore a part of a pandomic of new
viral discoscs. Psitbwcine beak and feather discasc

prove niricular dilatation discasc and papillomatosis arc
three that still plaguc us. The rescarch community has
not adeguate by addressod the role of malnutrition in
viral pathoge nesis. [t is intcresting o ponder this
hypothess in light of the ncw cxpressions of those same
viruscs ocourring in the European Union countrics that

still import wild-caught birds.

IMPROPER DIET FORMULATION
There is a gencral porception that “fresh’ is bost.
Howeyer, presenting a bird with an arcay of fresh pro-
duce, scods and nuts docs not nocossarily provide a
nutritivmally balanced dict. Commonly fod scods arc
deficicnt in o number of nutricnts [Table 4.2.26). Much
of the produce is sold in il immatuee statc of growth,
and cven whon maturnc, it docs not have the cguivalont
nutric nt profilkes of wikd ood itcms. Thus such produce

is unahlc W improve the nutricnt profilc of the dict.

It is im pec mtive that bird owncrs be informod of the
nutritivomal inadcguackes of such dicts. [n the wild,
psittwines wsually balance their dicts by ecding on a
varicty of scods and other plant parts. Frimary issucs of
concern with captive dictls arc vitamin kyvels (vitamins A,
O E, and K and the watc rsolubk vitamins— biotin and
E"] and mincmbk_ Scods do not contain vitmein A and
arc gencrally low in the vitamin A precursor B-carm e ne.
Hypovitaminosis A is particularly prevalent in birds on
allscod dics. Mincral kevels of scods can vary among
plant spoccics as well as goograp hically, deponding on the
composition of the parcnt soil. Cakium & defickent in
most sceds and, whilke adoguate phos phorows say
appcar o be present, up to 708 may cxist in phykate
foarm that is generally indigestible . Fatty ackd com posi-
tion will alko vary among scod spocics and an im balance
can be an imporant cause of 2 number of hoalth issucs.
Many scods provide adoguate ol protin but do not
contain the complcie sct of cssontial amino ackds. A dect

of precdominanty millct scod will esult in a hsine defi-

Takle 4.2.2k | Nutriznt Deficiencles of Seeds

The seeds most common by fed binds, such os oats, com,

sunflower, safflower and millet, are genemlly missing 32

ingredients (from sight groups) needed to keep binds

bealthy. Thess include:

= Vilmmins - choline, niacin, pontotkenic acid,
ko flavin ll;,. cyonoco balomine [B“]. biofin (H), Dr E K
and folic ood {#)

* Minarak - cakium, phospheus (70% fed vp os non-
digesiikle phyotes in plont products, such as gmins),
sodium

* Troce mimerals - s=lenium, imon, copper, inc, mon-
ganess, iedine, chro mivm, vonadivm, bismuth, in, boron

= Pigmants - chlorophyll, conthaxanthin

= Protain - jomine odds] ksanve, methionine

= Fibar - [mucepoelsocchands) both soluble and insoluble

= Vilmmin precursors - B«camfene, converted to wiomin A
in iver

* Omaga 3 Fatty Acids

cicncy not scon on other scod-bascd dicts. The com posi-
tion of comme reially miscd sccds diffcrs dramatically

from wild sccds (scc Scction [ of this Chapior).

Birds do not cxhibit nutritional wisdom when sclocting
dictary ingredicnts; thoy show a prefcrence for high-
cnergy, lipid-rich scods, high carbohydmic scods and
fruits. The sdvent of ormulaticd foods has disinished
the incide nce of nutritional dsorders in the author's
(GJH ) practice. Yot not all formubited dicts arc crcatcd
coual (Tobles 4.2, 2c-2). For cxample, products that offcr
the opportunity for sclocting fvorcd food itlcms anc
poorly rmulatcd and can be just as imbalanccd as a
scod-bascd dict in the cnd.

The Association of Avian Yoto rinarians (AAY) Bormod a
commitice of nutrition cxperts who dowloped a lst of
recomme ndations o assist votorinarians and owners in
fecdinmg pot birds (Toble 4.2, 26

While somc csscntial nutricnts arc highcr in organically
cortificd plant products, a dict com poscd sokly of
organk scods will present as many nutritional problkems

as o dict sokly composcd of non-organic scods.

There arc also the ssucs of diminished availabilivy of
some nutricnts by interfcrence from other nutricnes and

potcntial breakdown of key nutric nis.

OVER-SUPFLEMENTATION

Vitamin toxicity is an aspeoct of dic tary manage mont that
is frequcntly overbooked, but can be responsibke fora
numbcr of clinical signs of a discase. Many comme rcially
formulatcd products contmin cxcessive kvels of the @t-

soluble vitamins A and D, The addition of vitamin sup-

plements with high concontmtions of those two vitamins

compounds that cxcess. The gencrally low kwels of

Clinical 110 Avian Medicine - Volume | expanded this theory by showing that several micronu- trients such as vitamin




A, R-carotene, folic acid, vitamin B
12

, vitamin C, riboflavin, iron and selenium could be involved in such a scenario in humans.17 These micronu-
trient-compromised viruses can lead to the emergence of new infections.17 This hypothesis was further advanced by
Lavender61, who showed that, at least for RNA viruses, host nutrient deficiencies and excesses can influence the
genetic make-up of the pathogen. The majority of viruses are RNA viruses.61

The importation of wild caught psittacines has tradition- ally involved weeks to months of stress including severe
nutrient imbalance. Such birds imported into the USA in the 1970s and 1980s were a part of a pandemic of new viral
diseases. Psittacine beak and feather disease, proventricular dilatation disease and papillomatosis are three that still
plague us. The research community has not adequately addressed the role of malnutrition in viral pathogenesis. It is
interesting to ponder this hypothesis in light of the new expressions of these same viruses occurring in the European
Union countries that still import wild-caught birds.

IMPROPER DIET FORMULATION

There is a general perception that ‘fresh’ is best. However, presenting a bird with an array of fresh pro- duce, seeds
and nuts does not necessarily provide a nutritionally balanced diet. Commonly fed seeds are deficient in a number of
nutrients (Table 4.2.2b). Much of the produce is sold in its immature state of growth, and even when mature, it does
not have the equivalent nutrient profiles of wild food items. Thus such produce is unable to improve the nutrient
profile of the diet.

It is imperative that bird owners be informed of the nutritional inadequacies of such diets. In the wild, psittacines
usually balance their diets by feeding on a variety of seeds and other plant parts. Primary issues of concern with
captive diets are vitamin levels (vitamins A, D, E, and K and the water-soluble vitamins—biotin and B

12

) and minerals. Seeds do not contain vitamin A and are generally low in the vitamin A precursor -carotene.
Hypovitaminosis A is particularly prevalent in birds on all-seed diets. Mineral levels of seeds can vary among plant
species as well as geographically, depending on the composition of the parent soil. Calcium is deficient in most seeds
and, while adequate phosphorous may appear to be present, up to 70% may exist in phytate form that is generally
indigestible. Fatty acid composi- tion will also vary among seed species and an imbalance can be an important cause
of a number of health issues. Many seeds provide adequate total protein but do not contain the complete set of
essential amino acids. A diet of predominantly millet seed will result in a lysine defi-

Table 4.2.2b | Nutrient Deficiencies of Seeds The seeds most commonly fed birds, such as oats, corn, sunflower,
safflower and millet, are generally missing 32 ingredients (from eight groups) needed to keep birds healthy. These
include:

« Vitamins - choline, niacin, pantothenic acid, riboflavin (B
2
), cyanocobalamine (B
12
), biotin (H), D
3
, E, K, and folic acid (M)
» Minerals - calcium, phosphorous (70% tied up as non- digestible phytates in plant products, such as grains), sodium
* Trace minerals - selenium, iron, copper, zinc, man- ganese, iodine, chromium, vanadium, bismuth, tin, boron
* Pigments - chlorophyll, canthaxanthin

* Protein - (amino acids) lysine, methionine



* Fiber - (mucopolysaccharide) both soluble and insoluble
« Vitamin precursors - 3-carotene, converted to vitamin A in liver
* Omega 3 Fatty Acids

ciency not seen on other seed-based diets. The composi- tion of commercially raised seeds differs dramatically from
wild seeds (see Section | of this Chapter).

Birds do not exhibit nutritional wisdom when selecting dietary ingredients; they show a preference for high- energy,
lipid-rich seeds, high carbohydrate seeds and fruits. The advent of formulated foods has diminished the incidence of
nutritional disorders in the author’s (GJH) practice. Yet not all formulated diets are created equal (Tables 4.2.2c-e).
For example, products that offer the opportunity for selecting favored food items are poorly formulated and can be
just as imbalanced as a seed-based diet in the end.

The Association of Avian Veterinarians (AAV) formed a committee of nutrition experts who developed a list of
recommendations to assist veterinarians and owners in feeding pet birds (Table 4.2.2f).

While some essential nutrients are higher in organically certified plant products, a diet composed solely of organic
seeds will present as many nutritional problems as a diet solely composed of non-organic seeds.

There are also the issues of diminished availability of some nutrients by interference from other nutrients and
potential breakdown of key nutrients.

OVER-SUPPLEMENTATION

Vitamin toxicity is an aspect of dietary management that is frequently overlooked, but can be responsible for a
number of clinical signs of a disease. Many commercially formulated products contain excessive levels of the fat-
soluble vitamins A and D. The addition of vitamin sup- plements with high concentrations of these two vitamins
compounds that excess. The generally low levels of
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Takle 4.2.24 | Provision of Improper Diet - Commen Presentations
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Table 4.2.2d | Consumption of Improper Diet - Common Presentations
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Presarvoivea {such ou sthasyquin) may be fosic or lerotogenic. However, in the obssncs of pressrcoives, propss
podoging and vorage ore impsraive io mainion qudlity and precent rancidig.

vilmmin E in hoth comme reial dic ts and vitamin suppl-
ments may cxaccrbate toxicity. Dic tary supplcme niation
should be undermken only if there is an cxtcnsive
knowlcdge of the nutricnt composition of both the dice
and the supplement. The common clinical practice of
injecting vitmmins inko sick birds may not be defonsiblc,
cspocially if the bird has been on a formulatcd and/or
supplemented dict. Sce Scotion 1, Nutrition and D tary

Suppkmenttion fora more in-dopth discussion.

RANCIDITY

Alering tissuc structure meochanically (hulling, grinding
and crushing in the casc of vwgomble mattcr or maccra-

tion in the cosc of animal tissuc) rclcascs lipascs.

Crmains damaged at harvest ako allow this lipasc reloasc
b occur. Similarly, micro-organisms {fungal contmi-

nants) contain lipascs that cause hydrolysis of Bis " 5o

gquality control of source products & cssontial. The cxpo-
surc o oxygen, moisture and hoat act with the catlsis
naturally present in grains {iron, coppor) o accc ke mic
the detcroration process at all stages of gain handling

and product manue turing

These lipolytie cnzymcs act on lipids o rclease free @ity
acids and triglvecrides. In the presence of oxygen, hoat
and moisture, these Bttty acids and trighyoo rides arc auto.
oxidizcd or acted upon by cnzymes (primarily storcd in
the gorm) called lipoxyge nases. Folyunsaturatcd fatty
acids {oloic, linolcic, and linolonic) arc the most likely ko
be oxidized, and thoy are wually the most abundant
Etty ackds in nuis and scods ** Ths oxidation proccss
produccs frec radicals in a dark cnvironment. A similar
but slightly diffc rent reaction occurs when cxposcd o
light. Both reactions ©nd with the production of lipid
hydroperoxides which furthcr broak down, causing ran-

cidity. This proccss is ofton sclf porpotuating, starting

Chapter 4 | NUTRITIONAL CONSIDERATIONS: SECTIONIT 111




Table 4.2.2¢c | Provision of Improper Diet - Common Presentations
Excessive quantity of seeds or nuts

Improper/excessive
vitamin-mineral provided (minimal vitamin A precur-

supplementation sors,
lysine deficient, decreased vita- min E absorption, inverted Ca:P ratio, excessive calories)

Table 4.2.2d | Consumption of Improper Diet - Common Presentations

Formulated diet over-supplemented with vitamins (vitamin A) or minerals (iron). Deficiencies: lysine, L-carnitine

Inclusion of raw soybeans, oats or brown rice. Cooking soybeans improves the availability of methion- ine &
cystine14b & destroys trypsin inhibitors. Oats & brown rice are high in lipase [break down fats to free fatty acids &
lipoxygenase (oxi- dizes fatty acids to hydroperoxides)]}43b

Excessive percentage of fruits and vegetables (deficient in essential amino acids and essential fatty acids, contain
excessive sucrose) *Nutritional deficiencies vary widely

Potential toxicities eg, vitamin A,D
3
between fruits and vegetables - see Figs 4.1.2, 4.1.3 and Tables 4.1.8, 4.1.9 in section 1)

Excessive quantity of "table foods" such as the carbohydrate rich pastas and breads (in addition to the afore-
mentioned deficiencies, these pro- vide a medium for yeast overgrowth in susceptible individuals)

Competitive nutrient absorp- tion, eg, exces- sive fatty acids, phytates, and fat soluble vitamins
Table 4.2.2e | Preparation, Packaging and Storage Problems of Formulated Diets

vitamin E in both commercial diets and vitamin supple- ments may exacerbate toxicity. Dietary supplementation
should be undertaken only if there is an extensive knowledge of the nutrient composition of both the diet and the
supplement. The common clinical practice of injecting vitamins into sick birds may not be defensible, especially if the
bird has been on a formulated and/or supplemented diet. See Section 1, Nutrition and Dietary Supplementation for a
more in-depth discussion.

RANCIDITY

Altering tissue structure mechanically (hulling, grinding, and crushing in the case of vegetable matter or macera- tion
in the case of animal tissue) releases lipases.

Grains damaged at harvest also allow this lipase release to occur. Similarly, micro-organisms (fungal contami- nants)
contain lipases that cause hydrolysis of fats.43b So

, iron, selenium
Diet provided requires bird to con- sume all components to achieve bal- ance
Supplements needed to balance diet are provided as a coating on food that is not entirely consumed
Continued mycotoxin production
Inclusion of mycotoxin producing agents
Use of oxygen- permeable packaging
Oxidation —
Rancidity
Exposure to light



Poor quality control Insect contamination
Over cooking — degradation of nutrients and conversion of cis to trans fatty acids
Pesticide contamination Insect infestation (eg, transmission of
Sarcocystosis)
Addition of artificial coloring/dyes long term effects unknown
Soft plastics may act as
Degradation of nutrients phytoestrogens

Preservatives (such as ethoxyquin) may be toxic or teratogenic. However, in the absence of preservatives, proper
packaging and storage are imperative to maintain quality and prevent rancidity.

quality control of source products is essential. The expo- sure to oxygen, moisture and heat act with the catalysts
naturally present in grains (iron, copper) to accelerate the deterioration process at all stages of grain handling and
product manufacturing.

These lipolytic enzymes act on lipids to release free fatty acids and triglycerides. In the presence of oxygen, heat and
moisture, these fatty acids and triglycerides are auto- oxidized or acted upon by enzymes (primarily stored in the
germ) called lipoxygenases. Polyunsaturated fatty acids (oleic, linoleic, and linolenic) are the most likely to be
oxidized, and they are usually the most abundant fatty acids in nuts and seeds.43b This oxidation process produces
free radicals in a dark environment. A similar but slightly different reaction occurs when exposed to light. Both
reactions end with the production of lipid hydroperoxides which further break down, causing ran- cidity. This process
is often self perpetuating, starting
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Association of Avian Veterinarians
Feeding Recommendations

FEEDING COMPANION BIRDS

Feeding of componion birds has b=en one of the most
challenging ospects of their care, primosly becouse of
imited nutntional ressanch on all species. However
bosed on studies of poultry and otker animak, geneml-
izafions can be mode on adeguate feeding proctices for
companion birds.

FORMULATED DIETS

Formw lated bird food products are availoble fom the
pet food indwstry os o convenience o the owner and 1o
ensure a more nuinionally bolnced diet than that
ofiered by seeds alone. The current trend is foward
specific formw lations add ressing age, activity, thempeu-
fic, and stress-relofed nesds of the bind. For exsomple,
birds bove specol netitional needs during moling. =gg
loying, or mising young. However improving a dietin
the short term in onfcpofion of these ife shoges is not
effective; the feeding procfices must be optimal year
round.

Commercal kird food products moy be purchosed os
peliets, nuggets. crumbles, or hond feeding premixes.
Convering o seed-=ofing bird to o formulotsd dist
must be done with care becouse new items in the coge
may not ke immediately recognized os food. Your wel-
ennanan can recommend o comme cial formu loied
bird di=t and help you with the convemsion process.

ALTERMATIVE HOMEMADE DIETS

Where commercial dists ars not available, otempis ae
made o produce o homemade diet. Whilke notideal for
pet bimds, these wsually offer an i mpovement over an
exchrsive sesd dist. Ovemll, however homemode dists
are offen lzcking in coloum, iedine, selenivm, profein,
fotty ocid balince, fiber pigments, and vitamins & B
complex, E ond D, while providing an excess of carbo-
hydmates, and phosphornrs. Additionally, homemade
diets with moist ingredients tend fo spoil eosily and lose
nutsents if not stored properly orif made too farin
advance of fzeding. The ime ond efiort invo hved in
preparing foods ond the dificulty in kolonang the
nutsents make homemode diets imprctical for the pet
bird owner Cremers choosing a fresh food plon tend to
offer oo muech vanety and guantity of food each day,
permiting bimds to pick cut what they bke. Birds will not
chooss a bolonced dietif given free choice. Consult
youravian veternanon for specific recommendotons
on items and quanifies o fesd.

FRESH WATER

Fresh woter must be provided ot all imes. Some avcul-
twssts ond componion bird owners have bod success
using pet water bottles for birds, thereby Emifing soiling
of water

FEEDIMNG TIPS

* Carefully monifor TOTAL food consumpfion durning
any diet change.

* Introduce small amounts of o new food ata fime.

* Gradually reduce the ool vome of seeds os you
increase the volyme of more nuttiticnal foods.

* Clean all food ond woter cups and remove old food
from the cage daoily.

* Do not previde supplemeniol Wiamins unless recom-
mended by your avion veternanan.

EEHAVIORAL EMRICHMENT

A consistent daily feeding program contrbutes to physi-
caland mental health as muck os o vosed diet. The
ovailobiity of notwmlitems such os bronches, empty
nutshelk, l=ather pisces and coconut shelk creots o
simulofing envi onment.

GRIT

Gt is small non-dissobable rock. The necessity of gt
n the dietis debaotokle. Some binds, such as pigeons,
fowl, conores and finckes, appear o need the ovwoil-
ability of grt. In psitlacine speciss, an scoasional gnt
pariicle is bommless but it is not necessany for healtiy
maintenance of pat parmots, macows, pamkests and
similar species.

SALT
Salt icks are not necessary for binds.

DEPRAVED EATING HARITS

Bimds that outinely eat inapproprate moteralk feg.
feces, enclosune subsirate) shovid be esomined by o
vetesnanan. This behavior may be ossociated with dis-
ease or nutnticnally defdent diets ond is often pre-
vented by the feeding of o more balonced o rew lated
fiood product.

SPECIAL REQUIREMENTS

Llones and lornkeets require speciakzed diets in copfivity.
These nechar diets atmoct insects ond reselt in iguid
ond messy feces. Your avion vetennaron con recom-
mend a diet for these spedes. Sofi-killed birds, water-
fiowl, backyard poultny ond gamebinds Commnemial
foods are available for these binds. Some fowcons ond
mynohs maoy hove o specol distary requirerment fora
low-dron formwla. Consult your avian vetennanan for
reco mmendafions.

@ Associafion of Avon Vetesnonans 2002
Used with permission
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Association of Avian Veterinarians Feeding Recommendations

FEEDING COMPANION BIRDS Feeding of companion birds has been one of the most challenging aspects of their
care, primarily because of limited nutritional research on all species. However, based on studies of poultry and other
animals, general- izations can be made on adequate feeding practices for companion birds.

FORMULATED DIETS Formulated bird food products are available from the pet food industry as a convenience to
the owner and to ensure a more nutritionally balanced diet than that offered by seeds alone. The current trend is
toward specific formulations addressing age, activity, therapeu- tic, and stress-related needs of the bird. For example,
birds have special nutritional needs during molting, egg laying, or raising young. However, improving a diet in the
short term in anticipation of these life stages is not effective; the feeding practices must be optimal year round.
Commercial bird food products may be purchased as pellets, nuggets, crumbles, or hand feeding premixes.
Converting a seed-eating bird to a formulated diet must be done with care because new items in the cage may not be
immediately recognized as food. Your vet- erinarian can recommend a commercial formulated bird diet and help you
with the conversion process.

ALTERNATIVE HOMEMADE DIETS Where commercial diets are not available, attempts are made to produce a
homemade diet. While not ideal for pet birds, these usually offer an improvement over an exclusive seed diet.
Overall, however, homemade diets are often lacking in calcium, iodine, selenium, protein, fatty acid balance, fiber,
pigments, and vitamins A, B complex, E, and D

3

FEEDING TIPS-

« Carefully monitor TOTAL food consumption during any diet change.

* Introduce small amounts of a new food at a time.

* Gradually reduce the total volume of seeds as you increase the volume of more nutritional foods.
* Clean all food and water cups and remove old food from the cage daily.

* Do not provide supplemental vitamins unless recom- mended by your avian veterinarian.

BEHAVIORAL ENRICHMENT A consistent daily feeding program contributes to physi- cal and mental health as much
as a varied diet. The availability of natural items such as branches, empty nutshells, leather pieces and coconut
shells create a stimulating environment.

GRIT Grit is small non-dissolvable rock. The necessity of grit in the diet is debatable. Some birds, such as pigeons,
fowl, canaries and finches, appear to need the avail- ability of grit. In psittacine species, an occasional grit particle is
harmless but it is not necessary for healthy maintenance of pet parrots, macaws, parakeets and similar species.

SALT Salt licks are not necessary for birds.

DEPRAVED EATING HABITS Birds that routinely eat inappropriate materials (eg, feces, enclosure substrate) should
be examined by a veterinarian. This behavior may be associated with dis- ease or nutritionally deficient diets and is
often pre- while providing an excess of carbo-

vented by the feeding of a more balanced formulated
hydrates, and phosphorus. Additionally, homemade

food product. diets with moist ingredients tend to spoil
easily and lose nutrients if not stored properly or if made too far in

SPECIAL REQUIREMENTS advance of feeding. The time
and effort involved in

Lories and lorikeets require specialized diets in captivity.
preparing foods and the difficulty in balancing the

These nectar diets attract insects and result in liquid



nutrients make homemade diets impractical for the pet

and messy feces. Your avian veterinarian can recom- bird
owner. Owners choosing a fresh food plan tend to

mend a diet for these species. Soft-billed birds, water-
offer too much variety and quantity of food each day,

fowl, backyard poultry and gamebirds Commercial
permitting birds to pick out what they like. Birds will not

foods are available for these birds. Some toucans and
choose a balanced diet if given free choice. Consult

mynahs may have a special dietary requirement for a your
avian veterinarian for specific recommendations

low-iron formula. Consult your avian veterinarian for on
items and quantities to feed.

recommendations.

FRESH WATER Fresh water must be provided at all times. Some avicul- turists and companion bird owners have had
success using pet water bottles for birds, thereby limiting soiling

© Association of Avian Veterinarians 2002 of water.

Used with permission



slowly and incroasing rapidly as reaction chemicals

become availablc.

Expressing the oil from sccds increascs the surfice anca
boing cxposcd o oxygon, which can increasc the possi-

bility of rancidity occurring.

The production of lipikd hydrope roxides docs not
appear b alter flavor, Lipid hydrope roxides de ierio rae
to albde hydes in the prescnec of oxygen ™ These do
alter flavor and finally pala@bility. Akohols and hydro-
carbons arc also produccd. These laticr products have
been reportcd to be mutagenic."™ Rancid fats can lead o
sclenium and vitamin E defickencics implicated in

cnce phalomalaci, pancreatitis, myocardial nocrosis,

he patie necrosis and gone ml myopathy. Biocheomical
analysis of affccicd birds’ blood may show ancmia, cle-
vatcd lactmte debhydroge nasc (LDH ), aspartatc amino-
transfc msc (AST), croatinine phosphate (CK) and phos-
phorous levels. Many of these clinical conditions arc

not roversible ™

Chickens fod dicts with incrcascd rancidity pammcicrs
{peroxide and aldchyde concentrations ) cxporc necad
incromscd morality from Bty liver syndrome (FLS ).
Totl blood protcins of affccticd chickens were clevated,
as wore lipoprotcings and ol lipids.

HANDLING AND STORAGE

Wild birds naturally ffcd on an array of fresh bods whilke
thoir captive counto rparts arc provided with foods that
have heen stoncd for cxtended pericds. Nutritionally
imbalanced food supplics arc not uncommon in wild sit-
uations. Agriculture produces sceds and nuts only at the
cmd of the growing scason, usually in the Ell. % o rage
incroascs the potontial for nutricnt degradation.
Nitrogen flushing and storge under nofrige mtion arc
stcps that discourmge oxidation.

COLD DARK STORAGE HELPS
PREVENT RANCIDITY

Storing walnuts in the light at 217 C resulicd in pro-
found oxidative changes.™ However, walnuts storcd in
the dark at 5° C for 25 wecks, oven in 506 OXVEC N, WOt
withouwt o trnxe of mncid tsic.™ Howowver, it should be
rememhbcred that rancidity, as determined by chomical

analysis, preoodes tasic dolcotion.

Stworing corn oil at mom cmpematue for 48 months
resultcd in mancid oil, whercas storage in the nofrige mtor
did not.® A spocific strain of mice fod the mncid com
oil showed significantly incroascd cxpression of onco-
genes in all major organs. The results demons trabcd that
ranced oils, rich in #-G polyunsaturtcd Bty acids, could

initintc tumors and promotbe tumor grow th
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COOKING

In the proparation of a formulited dict, cooking {roast-
ing, peclictizing or cxtrusion} is designed o stmabilizc oils.
However, depending on the condition of the produces
boing mixcd, somc com binations may causc fhsh rancid-
ity (I¥. Joncs, personal communication 2000}, This is
duc o the presconce of cnzymces in itoms like grains and
pcanuts that causc natural kErmontation when cxposcd
to warm most air. The lipasc concontration in some
grains is very high. Oatx and brown ricc arc cxamples =
Dehulling and milling these products cawscs mpid dote-
rioration {rancidity} unless they arc hoat stabilizcd prios
b stongc or furthor processing. Whon those mw prod-
ucts arc combincd under the hoat of processing, this
flash rancidity can occur. For this reason, those ingrodi-
cnts nccd to be moasted or other wisc partially cookod
scparate ly, then mixcd with the other ingre dicnts prior
tor final procossing.

Raw sovboans contin trypsin inhibitors and can there-
fore be difficult o dggest. This cnzyme is a critical part of
digestion in monogastric animals. Trypsin inhibitors arc
inactivatcd by hoat."™ Cooking also improves the avail-
ability of mcthionine and cysicine " 0w cooking
destroys or makes unavailable cormin amino acids
{lyzinc } and greatly reduces natural vimmin procursors

such as icophemb and carotnoids.

MOISTURE COMNTENT

Lowe ring the moisture contont of a product abo acts as
a stabilizer. Moisture plays a vital chemical ol in most
oxidation processcs.*™ Levels below 5% arc oftcn
recquircd o de tor degrsdation. The author (GIH) has
shown that those low mostue kvels causc minor
proventricular irritation cvidenced by cxcossive regurgi-
tation and minor weight boss in some pot wm bl cock-
atoos. Even at these bow maoisture levels, over time non-
free ‘watcr’ is all lipsscs nocd o act. Non-froc walcr can-

not be removed by drying. ™"

PACKAGING

Many bird foods arc packaged in plastic, ccllophanc,
coatcd paper or cardboard boxcs. The latier two provent
cxposurc b light. Airtight containe s {plastic, ccllo-
phanc) provent moisture from owaporating, but many do
not stop oxygen from crossing into the fbod. The oxy-
#en thon breaks down csscntial nuiricnis or changcs
thoir binlogical activity. An adve rtiscd vitamin A content
of 12 500 [U/kg may be reduccd to as fow as 1,500 10k
by inadegquate poc kaging, with furthe r detecriomation
once the package & oponcd. Even if onc starts with a
nutritionally sound, prescrvative-froe formoualatcd dice,
the kbick of propor packaging and resulting mncidity can-

ccl ity cffcctive ness.
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slowly and increasing rapidly as reaction chemicals become available.

Expressing the oil from seeds increases the surface area being exposed to oxygen, which can increase the possi-
bility of rancidity occurring.

The production of lipid hydroperoxides does not appear to alter flavor. Lipid hydroperoxides deteriorate to aldehydes
in the presence of oxygen.43b These do alter flavor and finally palatability. Alcohols and hydro- carbons are also
produced. These latter products have been reported to be mutagenic.16 Rancid fats can lead to selenium and vitamin
E deficiencies implicated in encephalomalacia, pancreatitis, myocardial necrosis, hepatic necrosis and general
myopathy. Biochemical analysis of affected birds’ blood may show anemia, ele- vated lactate dehydrogenase (LDH),
aspartate amino- transferase (AST), creatinine phosphate (CK) and phos- phorous levels. Many of these clinical
conditions are not reversible.98

Chickens fed diets with increased rancidity parameters (peroxide and aldehyde concentrations) experienced
increased mortality from fatty liver syndrome (FLS). Total blood proteins of affected chickens were elevated, as were
lipoproteins and total lipids.28

HANDLING AND STORAGE

Wild birds naturally feed on an array of fresh foods while their captive counterparts are provided with foods that have
been stored for extended periods. Nutritionally imbalanced food supplies are not uncommon in wild sit- uations.
Agriculture produces seeds and nuts only at the end of the growing season, usually in the fall. Storage increases the
potential for nutrient degradation. Nitrogen flushing and storage under refrigeration are steps that discourage
oxidation.

COLD DARK STORAGE HELPS PREVENT RANCIDITY

Storing walnuts in the light at 21° C resulted in pro- found oxidative changes.51 However, walnuts stored in the dark
at 5° C for 25 weeks, even in 50% oxygen, were without a trace of rancid taste.51 However, it should be remembered
that rancidity, as determined by chemical analysis, precedes taste detection.

Storing corn oil at room temperature for 48 months resulted in rancid oil, whereas storage in the refrigerator did
not.16 A specific strain of mice fed the rancid corn oil showed significantly increased expression of onco- genes in all
major organs. The results demonstrated that rancid oils, rich in n-6 polyunsaturated fatty acids, could initiate tumors
and promote tumor growth.86

COOKING

In the preparation of a formulated diet, cooking (roast- ing, pelletizing or extrusion) is designed to stabilize oils.
However, depending on the condition of the products being mixed, some combinations may cause flash rancid- ity (D.
Jones, personal communication 2000). This is due to the presence of enzymes in items like grains and peanuts that
cause natural fermentation when exposed to warm moist air. The lipase concentration in some grains is very high.
Oats and brown rice are examples.43b Dehulling and milling these products causes rapid dete- rioration (rancidity)
unless they are heat stabilized prior to storage or further processing. When these raw prod- ucts are combined under
the heat of processing, this flash rancidity can occur. For this reason, these ingredi- ents need to be roasted or other
wise partially cooked separately, then mixed with the other ingredients prior to final processing.

Raw soybeans contain trypsin inhibitors and can there- fore be difficult to digest. This enzyme is a critical part of
digestion in monogastric animals. Trypsin inhibitors are inactivated by heat.14b,70b Cooking also improves the avail-
ability of methionine and cysteine.14b Overcooking destroys or makes unavailable certain amino acids (lysine) and
greatly reduces natural vitamin precursors such as tocopherols and carotenoids.

MOISTURE CONTENT

Lowering the moisture content of a product also acts as a stabilizer. Moisture plays a vital chemical role in most
oxidation processes.43b Levels below 5% are often required to deter degradation. The author (GIH) has shown that
these low moisture levels cause minor proventricular irritation evidenced by excessive regurgi- tation and minor
weight loss in some pet umbrella cock- atoos. Even at these low moisture levels, over time non- free ‘water’ is all



lipases need to act. Non-free water can- not be removed by drying.43b
PACKAGING

Many bird foods are packaged in plastic, cellophane, coated paper or cardboard boxes. The latter two prevent
exposure to light. Airtight containers (plastic, cello- phane) prevent moisture from evaporating, but many do not stop
oxygen from crossing into the food. The oxy- gen then breaks down essential nutrients or changes their biological
activity. An advertised vitamin A content of 12,500 1U/kg may be reduced to as few as 1,500 |U/kg by inadequate
packaging, with further deterioration once the package is opened. Even if one starts with a nutritionally sound,
preservative-free formulated diet, the lack of proper packaging and resulting rancidity can- cel its effectiveness.
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Po lyethylene

Al hesive

Alminum Feil Hylen

Adhesive

Fig 4.2.1 | Quodrwple lominate packoging helps presere the
freshness of fo mulote diets ond prevents mancidity.

Fig 4.2.3a | A green-wing=d macaw fed a
seed and fable food diet. The red feothers ore
almost pink. Block pigment is co-mingled with
green. The beak is hyperkerototic. The breast
and wing feathsr ars lotered and picksd.

Fig 4.2.2 | A red-lored Amazon f=d o s=ed ond fobkle food diet
has on ovegrown masllary rhamphotheco that kos been
recenily honed down %o a more normal shape.

Fig 4.2.3b | A yellbw-naped Amozon fed a
s=ed ond foblk food dist. The bird is obese, the
maxillary rkamphotbedo is overgrown ond the
featkers are abnormally pale green. The ecti-
ces ore fottered. Strucluml abnermalifies ma ke
the covers of the wing and body contour feath-
ers lck the ho moegenesous interiocking oppear-
once of o normal kind.

To avoid oxyde n deerioration, chemical prosereatives
like cthoxyguin (orgginally uscd o sofcn rubbor, lakcr as
a horbicide ) and propylenc glyeol have boon usced for
decades in dry animal foods. They have not beon
decmed safc for human foods. Recent public demand
foor more natural pot foods has lod o a varicty of newer

technigues o avosd ancidity

Lipid pcroxidation can particularly affcct products com-
poscd of organic ingrodicnts that ok synthotic prosc rva-

tives but is no loss an issuc for any products that arc

inadcouate by pac kagod.

For these reasons, all oods nocd o be smclked when
first oponcd. If they smell like old frying grocasc or lin-
scod oil they are mncid. A msic st should be obscred
when first offcring a ncw bag of food o the bird. IF the
bird acts humgry but rejocts the food it might be rancid.
Rancid foods should not be £d. Following the manubic-
turc's dircctions for handling the food and sholf likc will

usually prevent rancidity problems.
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Polyethylene Paper
Adhesive
Adhesive
Aluminum Foil
Adhesive
Nylon
Fig 4.2.1 | Quadruple laminate packaging helps preserve the freshness of fomulate diets and prevents rancidity.

Fig 4.2.3a | A green-winged macaw fed a seed and table food diet. The red feathers are almost pink. Black pigment is
co-mingled with green. The beak is hyperkeratotic. The breast and wing feathers are tattered and picked.

To avoid oxygen deterioration, chemical preservatives like ethoxyquin (originally used to soften rubber, later as a
herbicide) and propylene glycol have been used for decades in dry animal foods. They have not been deemed safe
for human foods. Recent public demand for more natural pet foods has led to a variety of newer techniques to avoid
rancidity.

Lipid peroxidation can particularly affect products com- posed of organic ingredients that lack synthetic preserva-
tives but is no less an issue for any products that are

Fig 4.2.2 | A red-lored Amazon fed a seed and table food diet has an overgrown maxillary rhamphotheca that has
been recently honed down to a more normal shape.

Fig 4.2.3b | A yellow-naped Amazon fed a seed and table food diet. The bird is obese, the maxillary rhamphotheca is
overgrown and the feathers are abnormally pale green. The rectri- ces are tattered. Structural abnormalities make the
coverts of the wing and body contour feath- ers lack the homogeneous interlocking appear- ance of a normal bird.

inadequately packaged.

For these reasons, all foods need to be smelled when first opened. If they smell like old frying grease or lin- seed oil
they are rancid. A taste test should be observed when first offering a new bag of food to the bird. If the bird acts
hungry but rejects the food it might be rancid. Rancid foods should not be fed. Following the manufac- ture’s
directions for handling the food and shelf life will usually prevent rancidity problems.
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* Distary cormverion in recsmary far long-term reaiment and contol.
* Anficipote ssacsrbation of dinicdl sig far 3% mongha [proie, floking of shin and molfing] with integumeniany regeneraiion.
* If anical signs wersen, pardorm diagranic work-up for ryuiemic sscqusios 5o I0C
* A1 F-12 montha, marked improssment should be noded in inifal dnical signs.

There are fow matural oxidative inhibitors. Tocopherols

{vitamin E) and roscmary kaves have been tricd. In the

author's expericnce, preliminary studics of products

containing roscmary had less than ideal acce plance, @

the tcst subjocts” had lower the

an dicsircd body weights .

The natural antioxidants found in whole corcal grains

have not beon fully cxploited.

The development of quadruplec laminaic hogs

consisting of a laver of polycoated cxtruded paper

(Fig 4.2.1),

{blocking light), a layer of nylon for punctun resstance,

a metal alloy as a barricr o oxvigen and a polbycthyle nc

layer to resst changes in moisture and rotmin ails, have

incroasod shell like of non-synthe tically preserved prod-

ucts by up to 14 months. However, once the scal B bro-

kcn and cxposurc o oxvgon and mosturc incrcascs,

those products are only viabke for up to six wocks beforc

clinkcal signs produced in birds rescmblke thosc of binds

maintincd on dicts dopicted in Figs 4.2.2-4.2 . 3o.b. It is

important that clicnts adhcre © the manufBctuces’
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Table 4.2.3 | IDC and the Integument

There are few natural oxidative inhibitors. Tocopherols (vitamin E) and rosemary leaves have been tried. In the
author’s experience, preliminary studies of products containing rosemary had less than ideal acceptance, and the test
subjects’ had lower than desired body weights.

The natural antioxidants found in whole cereal grains have not been fully exploited.
The development of quadruple laminate bags (Fig 4.2.1), consisting of a layer of poly-coated extruded paper

CLINICAL SIGNS

* Frequent or incomplete molts

* Retained feather sheaths

» Abnormal coloration

« Irritability due to feather discomfort

» Deformities: - Cysts - Loss of elasticity - Barbules not interlocking
« Chronic/Severe - Feather destructive behavior - Self-mutilation
* Flaky

* Dry

* Pruritic

» Hyperkeratotic

* Loss of elasticity (tears readily)

* Plantar surface - loss of pattern

* Chronic/Severe - Pododermatitis

» Excessive length

» Exaggerated curvature

* Friable texture

* Splitting

* Bruise readily

» Chronic/Severe - Marked deformity - Secondary infections
INITIAL TREATMENT

* Increase UVB

* Increase outdoor exposure: - Humidity - Ventilation - Sunlight - Psychological stimulation
* Improve available perches, increased variety of sizes and tex- tures

* Increase exercise, both physical and mental

« Verify or improve hygiene

* Antipruritics: - Systemic - Topical

« Treat secondary infection if present and significant

 Psychotropic medications if self- mutilating



* Parenteral vitamin supplementation for severe deficiencies

* Blood work and other diagnostics if indicated

* Trim overgrown beak

* Trim overgrown nails

* Remove damaged feathers

* Trim rachis of feathers if irritating bird

» Mechanical barrier to self-mutila- tion if needed

» Medicated padding and or band- aging for pododermatitis when present

« Evaluate for the following: - Essential amino acids - Balanced fat and CHO - Vitamins at physiologic levels (not
excessive or deficient) - Free of dyes and preservatives - Need for supplemental essential

fatty acids

» Formulated diet is often most con- venient and effective

» Monitor weight during conversion

EVALUATION OF THERAPY

* Dietary conversion is necessary for long-term treatment and control.

« Anticipate exacerbation of clinical signs for 3-9 months (pruritus, flaking of skin and molting) with integumentary
regeneration.

« If clinical signs worsen, perform diagnostic work-up for systemic sequelae to IDC.
* At 9-12 months, marked improvement should be noted in initial clinical signs.

(blocking light), a layer of nylon for puncture resistance, a metal alloy as a barrier to oxygen and a polyethylene layer
to resist changes in moisture and retain oils, have increased shell life of non-synthetically preserved prod- ucts by up
to 14 months. However, once the seal is bro- ken and exposure to oxygen and moisture increases, these products
are only viable for up to six weeks before clinical signs produced in birds resemble those of birds maintained on diets
depicted in Figs 4.2.2-4.2.3a,b. It is important that clients adhere to the manufacturers’
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Fig 4.2.4 | & blue ond gold mocaw that wos fed o dief of posio,
crackers, coolies, peliets ond vegetables. The feathers are moi-
tered ond lack symmetry. The klue feathers confoin a black pig-
ment. Under the confour body feathers, the bird hod on excessive
number of pnfeathers.

Table 4.2.4 | Using o Formuloted Diet

Thalf Lifs e within 4-& wesks of cpanirg”

Storogs Store in marmdackrer 1 pockaging
arly if adequote™

Esprean cir i mirimizs codofon

Fasding Frequency |er freh focd -3 mea dady dependent an
[ra——

Fasding Amount  |Ensure bird sah all food offered, nduding crumba.
Amcumit fed should maintmin normal bedy weight.

Selechive Fesding  |Don't allow bird do favcr incividoal poriclsa

Supplemenigion  |Follow momdoctrss s imiuckom o e ypes and
armouns of supplsmentany facds

ke Don 1 allow birch 4o dunk food in woler ox his
degpade vitming and pollutes water lsading o
beactericl and fungal overgrewih

*Dish componsd of nancrgonic ingredient may have o longer thelf lifs
e to st pressreatves

**fdany produch are packoged in infersor packaging remdiing in brek-
diown of key rutient befors pockaging in sven cpsned. Guadrupls
laminale packoging pressr-es meisnh far sctended periods o me.

stormgs dircctions, as oven nutritionally adcouate dicts
have a limitcd shelf lik once opencd [see Toble 4.2.4).

The IDC from a Systemic
Point of View

Although birds scldom prescnt with only onc sysicm
affccted by improper dict cascade, diagnosis, treatme nt
and prevention arc best discusscd by looking at a single

systom at a time .

Early recognition by the clinician of the cffccts of [DC on
various systcms allows disgnosis and imple me ntation of
ditary thorapy. Ths s a key clomont in avian proventive
hcalth canc.

Fig 4.2.8 | This klve and gold macow hen died afier loying o
cluick of 5 inferfile eggs. Hote the pinfeathers aferall the body
and extremify feathers were emoved. Ako note the klock pig-
mentin the nermally kive feathers. The bind had keen fed a
seed and table food dist.

INTEGUMENTARY SYSTEM

The intcgument & the sitc where clinical signs of dictary
inadecquacy oftcn appear to be noticed first, but thosc
carly stages arc so commonly cneountered that they may
ot he perecived as abnormal (Table 4.2.3). The stratificd
squamaus ©pithelial (S5E) cells charmcierstic of skin ac
involved in the production of inkgume nEry com po-
nenis such as the nails, beak, foathe s, and Eathor folli-
cles. In addition o the intcgument, 55E cclls arc found
in the rhinal cavity, mouth, salivary duct junctions, tcar
ducts, car canal, syrinx, air sac junctions o the lungs,
hile duct, pancreatic duct, cloaca, renal tubules and
vagina. Mutritional imbalance can influcnee the structun
and function of any of these sitcs. While nutritional inacd-
cquacks arc most often manifested in the integumcent,
the clinical presontation can be com plicatcd by morc
scrious underlyving illncsscs. The dowelopme nt of nutri-
tionally balanced formulatcd dicts has dramatically
reduccd the incide nee of dermal disorderes, but such
dicts arc Eir from successful in om@lly climinating thesc

problcms once they have deweboped.

The Physical Exam Form outlined in Chaptor &, Maximiz-
ing Information from the Fhysical Examination, is a usc-
ful tool for ke ntifying signs and common clinical pre-
scntations listcd in Toble 4.2.3. Minor intcgumc ntary
signs arc oftcn overlooked by the bird care industrye It &
im portant to cstablsh o program of wellncss with rogu-
Lir chockups, cspecially for now birds | to idc ntify prob-

kems with nutritional inadoouxics at an carly stage.

EERATINIZATION

Hyporko mtosis is chamcterizcd by Gilure of the now
cclls to diffcrcntiate boyond the squamous stageo .

Clinical 116 Avian Medicine - Volume | Fig 4.2.4 | A blue and gold macaw that was fed a diet of pasta,



Fig 4.2.5 | This blue and gold macaw hen died
after laying a crackers, cookies, pellets and vegetables. The feathers are tat-

clutch of 5 infertile eggs. Note the pinfeathers after
all the body tered and lack symmetry. The blue feathers contain a black pig-

and extremity feathers were removed. Also note
the black pig- ment. Under the contour body feathers, the bird had an excessive

ment in the normally blue feathers. The bird had
been fed a number of pinfeathers.

seed and table food diet.

Table 4.2.4 | Using a Formulated Diet

Shelf Life Use within 4-6 weeks of opening*

Storage Store in manufacturer’s packaging

only if adequate**

Express air to minimize oxidation

Feeding Frequency Offer fresh food 2-3 times daily dependent on
species

Feeding Amount Ensure bird eats all food offered, including crumbs.
Amount fed should maintain normal body weight.

Selective Feeding Don't allow bird to favor individual particles
Supplementation Follow manufacturer’s instructions as to types and
amounts of supplementary foods

Water Don’t allow birds to dunk food in water as this

degrades vitamins and pollutes water leading to bacterial and fungal overgrowth
*Diets composed of nonorganic ingredients may have a longer shelf life

due to synthetic preservatives. **Many products are packaged in inferior packaging resulting in break- down of key
nutrients before packaging is even opened. Quadruple laminate packaging preserves nutrients for extended periods
of time.

storage directions, as even nutritionally adequate diets have a limited shelf life once opened (see Table 4.2.4).

The Point IDC of View

from a Systemic

Although birds seldom present with only one system affected by improper diet cascade, diagnosis, treatment and
prevention are best discussed by looking at a single system at a time.

Early recognition by the clinician of the effects of IDC on various systems allows diagnosis and implementation of
dietary therapy. This is a key element in avian preventive health care.

INTEGUMENTARY SYSTEM

The integument is the site where clinical signs of dietary inadequacy often appear to be noticed first, but these early
stages are so commonly encountered that they may not be perceived as abnormal (Table 4.2.3). The stratified
squamous epithelial (SSE) cells characteristic of skin are involved in the production of integumentary compo- nents



such as the nails, beak, feathers, and feather folli- cles. In addition to the integument, SSE cells are found in the
rhinal cavity, mouth, salivary duct junctions, tear ducts, ear canal, syrinx, air sac junctions to the lungs, bile duct,
pancreatic duct, cloaca, renal tubules and vagina. Nutritional imbalance can influence the structure and function of
any of these sites. While nutritional inad- equacies are most often manifested in the integument, the clinical
presentation can be complicated by more serious underlying ilinesses. The development of nutri- tionally balanced
formulated diets has dramatically reduced the incidence of dermal disorders, but such diets are far from successful in
totally eliminating these problems once they have developed.

The Physical Exam Form outlined in Chapter 6, Maximiz- ing Information from the Physical Examination, is a use- ful
tool for identifying signs and common clinical pre- sentations listed in Table 4.2.3. Minor integumentary signs are
often overlooked by the bird care industry. It is important to establish a program of wellness with regu- lar checkups,
especially for new birds, to identify prob- lems with nutritional inadequacies at an early stage.

KERATINIZATION

Hyperkeratosis is characterized by failure of the new cells to differentiate beyond the squamous stage.



Table 4.2.8 | IDC and the Digestive System

* Lomn of musds mos

CLIMICAL SIGNE

* Regurgitation
* Vemifing

+ Blesding * Loax of oppeiie
* Chroric * Linfmaarisas

- Ermaciakan * Aggpemicn

- Fatty er

- Cirrhon

- Hemochrsmatosis

* Bilstired urine, urokes and sl
* Cicoult Blood in wiacl

* Gram-negaive boctena increase | * Uncigested faod ond flber

* Yeant not budding

* Total # gram-posiives decreae
* Lower % grom-posiive roch

in ool = pancreatc folurs

" Cheorec * Lrvwr shodows inorsonss or
- Gram-nagati-e1 predamnate checracne
- Budding yeat * Chronic
- Embmrofossmia [gram- - Bavm
Fasiien msplode) - Dicrrhea

- Cloawidial avergras b

ca for
Infections

* Endascopy and crgon bicpay
* Culture and ser ity

* Rodiclagy

* Harnatalogy

' Biocharmiary

* Urasaund

Madizal
Treatmsant

* Fluids

* Sysssrmec bsodment of wscondory
irfeciona

= Gl afirmuloni

* Bacleria, snzyme replocenent

" Lochdcas

= Milk thizis
" Shihe
® Appls cider vinsgar
* Chranic
- Ul clacn®

- Hepazan

* Somms on Tobles 4.2.3
* Ferrmdabed disi i oflen most con-
vanisnt and sffecive

Dsfunctional, excossively keratinized colls replace nor-
mal cells. This can result in cpithelial ksions and an

incroasod swsce ptibility to infoction. If the imbalance is
scvere and prolongod, columnar cpithe livey undergocs
me plasia o S5E. Koratinization can result in a koss of
function of the tissucs involved, including those of the

alimentary, reproductive, respiratory and urinary tracis.

Clinkcal sggns of hyporke mitosis involving the intcgumon-
tary systcm can manifcst as overgrowth of the beak and
nails, which re@in their outer covering duc o a prolifcr-
ation of hasal colls. The kemtinized ouwtcr coatings of
pinfcathe e arc thicker, less flexible and rckincd much
longer than normal. Retained coatings prevent pinfoath-
crs from opening and such kathcrs appoar o be painful
trr the hirds if the unopencd feathers are manipulated
Clicnts commonly roport that birds with chronically
retained pin fcathors arc irritable and vocalize as if in

pain during precning [Figs 4.1.4 and 4.2.5).

While hyperkeratosis is gonemlly associated with dicmry
defick neics of vilimin &, cxcosscs of vilmmin A arc ako
corrchited with hyporkeratosis. The porcent of squa-
mous cclls present in nasal Aushes has boen uscd as an
indicator of vilimin A oxicosis.™ |t 5 imporiant to

obitain a full dictary history bofore prescribing vimmin A

supplemonation o treat hyperke mtosis. In rodents, ol
supplemon@ation with vitamin A Rikd © misc scrum
vilmmin A levels in the abscnee of adoguate vimmin E*
Thorcfore a mixture of both vitamin E and vimmin A
may be requircd o treat hyperke mtosis duc o a vimmin
A& deficicncy, Deficicncics of zine and biotin have bocon
associntod with hyporkemtosis. Biotin deficicncics,
which can result from cxccss of salt, arc corre batcd with
hyperkeminsis on the footpad and the plintar surfaces
of the tocs” Thus the caveat to not treat all hype rke rato-

s with viamin & injoctions is valid

GASTROINTESTINAL SYSTEM

Sccondary o the dermal system (and somc b havioral
traits ), the avian clinician is likcly o obscrve gastroin-
testinal tract (GIT) dysfunction next in the unfolding of
the IDC [Table 4.2.5). Vimmin A dcfick ney may interfcrc
with normal growth, ratc by influc neing func tio nality of
the small intcstine by alicring the prolifc mtion and mat-
uration of cells of the intestinal mucosa. ™ Hyporprolifcr-
ation of cntc rocyics, decreasced number of goblket cells,
decrcascd alkaline phos phatse activity, and docrcascd
cxpression of brush-bordor cnZymes arc all corre latcd

with vitamin & deficic ncics "™

Dysfunctional, excessively keratinized cells replace nor- mal cells. This can result in epithelial lesions and an
increased susceptibility to infection. If the imbalance is severe and prolonged, columnar epithelium undergoes



metaplasia to SSE. Keratinization can result in a loss of function of the tissues involved, including those of the
alimentary, reproductive, respiratory and urinary tracts.

Clinical signs of hyperkeratosis involving the integumen- tary system can manifest as overgrowth of the beak and
nails, which retain their outer covering due to a prolifer- ation of basal cells. The keratinized outer coatings of
pinfeathers are thicker, less flexible and retained much longer than normal. Retained coatings prevent pinfeath- ers
from opening and such feathers appear to be painful to the birds if the unopened feathers are manipulated. Clients
commonly report that birds with chronically retained pin feathers are irritable and vocalize as if in pain during preening
(Figs 4.2.4 and 4.2.5).

While hyperkeratosis is generally associated with dietary deficiencies of vitamin A, excesses of vitamin A are also
correlated with hyperkeratosis. The percent of squa- mous cells present in nasal flushes has been used as an
indicator of vitamin A toxicosis.58 It is important to obtain a full dietary history before prescribing vitamin A
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Table 4.2.5 | IDC and the Digestive System
CLINICAL SIGNS

* Obesity
* Loss of muscle mass
* Bleeding

* Chronic - Emaciation - Fatty liver - Cirrhosis - Hemochromatosis

* Regurgitation

* Vomiting

* Loss of appetite

* Listlessness

» Aggression

« Total # gram-positives decrease

* Lower % gram-positive rods

» Gram-negative bacteria increase

* Yeast not budding

* Chronic - Gram-negatives predominate - Budding yeast - Enterotoxemia (gram-
positives explode) - Clostridial overgrowth

* Bilestained urine, urates and stool

* Occult blood in stool

» Undigested food and fiber in stool = pancreatic failure

* Liver shadow increases or decreases

« Chronic - lleus - Diarrhea

TREATMENT



» Endoscopy and organ biopsy

* Culture and sensitivity

» Radiology

* Hematology

* Biochemistry

* Ultrasound

* Fluids

» Systemic treatment of secondary infections
* Gl stimulants

 Bacteria, enzyme replacement

* Lactulose

* Milk thistle

* SAMe

* Apple cider vinegar

* Chronic - Ultra clear®f - Hepasan®e

* Heat

* Proper humidity

* Same as Table 4.2.3

» Formulated diet is often most con- venient and effective

supplementation to treat hyperkeratosis. In rodents, oral supplementation with vitamin A failed to raise serum vitamin
A levels in the absence of adequate vitamin E.6 Therefore a mixture of both vitamin E and vitamin A may be required
to treat hyperkeratosis due to a vitamin A deficiency. Deficiencies of zinc and biotin have been associated with
hyperkeratosis. Biotin deficiencies, which can result from excess of salt, are correlated with hyperkeratosis on the
footpad and the plantar surfaces of the toes.7 Thus the caveat to not treat all hyperkerato- sis with vitamin A
injections is valid.

GASTROINTESTINAL SYSTEM

Secondary to the dermal system (and some behavioral traits), the avian clinician is likely to observe gastroin- testinal
tract (GIT) dysfunction next in the unfolding of the IDC (Table 4.2.5). Vitamin A deficiency may interfere with normal
growth, rate by influencing functionality of the small intestine by altering the proliferation and mat- uration of cells of
the intestinal mucosa.104 Hyperprolifer- ation of enterocytes, decreased number of goblet cells, decreased alkaline
phosphatase activity, and decreased expression of brush-border enzymes are all correlated with vitamin A
deficiencies.104



