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Why Do Haematology in Your Why Do Haematology in Your 
Practice?Practice?

Sick birdSick bird’’s cans can’’t wait.t wait.
If you are experienced, you will get more If you are experienced, you will get more 
from the from the HaemogramHaemogram than you will with a than you will with a 
report from the lab.report from the lab.
May be more accurate.May be more accurate.
Generates income.Generates income.



Blood collection sitesBlood collection sites

Jugular Jugular –– preferred most birdspreferred most birds
Brachial Brachial -- ostrichesostriches
Medial metatarsal Medial metatarsal –– emusemus
Needle sizeNeedle size

23 or less, larger birds23 or less, larger birds
25 gauge most birds25 gauge most birds
27 small ones and 27 small ones and NeophemasNeophemas



Basics: AnticoagulantsBasics: Anticoagulants

Direct smear: no anticoagulantsDirect smear: no anticoagulants
HeparinizedHeparinized bloodblood

None wastedNone wasted
Fewer artefacts in blood smearFewer artefacts in blood smear

EDTA: EDTA: 
Ok, but more artefacts Ok, but more artefacts 
Lost volumeLost volume
Long term lymphocyte drop out?Long term lymphocyte drop out?

Safe volume Safe volume –– 1% of bird1% of bird’’s body weight if s body weight if 
healthyhealthy



Packed Cell Volume (PCV)Packed Cell Volume (PCV)

DonDon’’t have to fill the tubet have to fill the tube
Can use small tubesCan use small tubes
The vast majority of birdsThe vast majority of birds

0.420.42--0.500.50
Slightly higher Slightly higher –– okok
Lower than 0.35 Lower than 0.35 anaemiaanaemia in all birdsin all birds

PCV is typically lower in nestling birds (<4 PCV is typically lower in nestling birds (<4 
weeks in larger parrots).weeks in larger parrots).



Changes in PCV: DecreasedChanges in PCV: Decreased

Failure of productionFailure of production
AnaemiaAnaemia of chronic diseaseof chronic disease

Blood lossBlood loss
TraumaTrauma

Acute vs. chronicAcute vs. chronic

RespiratoryRespiratory
GIGI

DestructionDestruction
Heinz body Heinz body anaemiaanaemia (Oil ingestion)(Oil ingestion)
IMHAIMHA

IgGIgG, , IgMIgM



Changes in PCV: IncreasedChanges in PCV: Increased

Mild increasesMild increases
.50 .50 -- .58.58
DehydrationDehydration
AtheleticAtheletic bird?bird?

Larger increases (Larger increases (polycythemiapolycythemia))
Respiratory diseaseRespiratory disease
Cardiovascular diseaseCardiovascular disease



Estimated Total SolidsEstimated Total Solids

Combination of protein and circulating fatCombination of protein and circulating fat
LipemiaLipemia will significantly increase this will significantly increase this 
valuevalue
NormalsNormals

Parrots and passerinesParrots and passerines
30 to 4530 to 45

Chickens, ostriches, and waterfowlChickens, ostriches, and waterfowl
50 to 7050 to 70



Changes in the Estimated Total Changes in the Estimated Total 
SolidsSolids

DecreasedDecreased
Negative calorie balanceNegative calorie balance
Blood lossBlood loss
Protein loss from other sources?Protein loss from other sources?

GIGI
KidneyKidney

IncreasedIncreased
Mild increase: dehydrationMild increase: dehydration
Moderate increase or moreModerate increase or more

LipemiaLipemia
Increase in globulin fraction (Do plasma electrophoresis)Increase in globulin fraction (Do plasma electrophoresis)



The Red Blood CellThe Red Blood Cell

Oblong, Flat, NucleatedOblong, Flat, Nucleated
Relatively uniform staining of the cytoplasmRelatively uniform staining of the cytoplasm
Often variable staining of the nucleusOften variable staining of the nucleus
PolychromatophilicPolychromatophilic RBCsRBCs

Normal size to slightly largerNormal size to slightly larger
Cytoplasm is more basophilic than mature Cytoplasm is more basophilic than mature RBCRBC’’ss
Typically 5% of the cells (more than mammals)Typically 5% of the cells (more than mammals)



RBCsRBCs



RBC Response to RBC Response to 
DiseaseDisease

Decreased RBC productionDecreased RBC production
AnaemiaAnaemia of chronic disease or negative calorie of chronic disease or negative calorie 
balancebalance
Little or no Little or no polychromasiapolychromasia



Regenerative Regenerative AnaemiaAnaemia

Mild: increased Mild: increased polychromasiapolychromasia
Minimal blood lossMinimal blood loss
Improved healthImproved health

MarkedMarked
See with significant blood loss or destructionSee with significant blood loss or destruction
See many immature cells released into the See many immature cells released into the 
circulationcirculation



Maturation Sequence of Maturation Sequence of RBCRBC’’ss

RubriblastRubriblast
ProrubricyteProrubricyte
RubricyteRubricyte
MetarubricyteMetarubricyte
Polychromatic RBCPolychromatic RBC
Many of these cells could be mistaken for Many of these cells could be mistaken for 
reactive lymphocytesreactive lymphocytes



Maturation SequenceMaturation Sequence

Large round cells similar to Large round cells similar to MyeloblastsMyeloblasts ––
moderately basophilic cytoplasmmoderately basophilic cytoplasm
Remain round, become smaller, develop Remain round, become smaller, develop 
deep bluedeep blue--grey cytoplasm and have a grey cytoplasm and have a 
demonstrable demonstrable goligoli complex around the complex around the 
nucleus.nucleus.
Finally enlarge, develop expected shape Finally enlarge, develop expected shape 
and have a transition to normaland have a transition to normal



Bone MarrowBone Marrow



HaemorrhageHaemorrhage

Single eventSingle event
Rapid influx of immature cells (within 2 days)Rapid influx of immature cells (within 2 days)
Return to normal PCV within 7 to 10 daysReturn to normal PCV within 7 to 10 days

ChronicChronic
May get iron deficiency May get iron deficiency anaemiaanaemia
Moth eaten cytoplasmMoth eaten cytoplasm
Poor stainingPoor staining
Abnormal shape of cell and more variations in Abnormal shape of cell and more variations in 
the nucleusthe nucleus



Regenerative Response: Mild Regenerative Response: Mild 
Blood LossBlood Loss







Chronic Blood LossChronic Blood Loss



Regenerative Response Regenerative Response ImmuneImmune-- 
mediated mediated HaemolyticHaemolytic AnaemiaAnaemia

One caseOne case
SpherocytesSpherocytes
Marked Marked polychromasiapolychromasia
BiliverdinuriaBiliverdinuria

Second caseSecond case
Cold agglutinationCold agglutination
Marked Marked polychromasiapolychromasia
BiliverdinuriaBiliverdinuria



ThrombocytesThrombocytes

Smaller than Smaller than RBCsRBCs
Off centered nucleusOff centered nucleus
Clear cytoplasmClear cytoplasm
+/+/-- granulesgranules



ThrombocytesThrombocytes: Artifacts: Artifacts

Round upRound up
Can look like small Can look like small 
lymphocyteslymphocytes

Send out small fine Send out small fine 
processesprocesses
ClumpClump



ThrombocytesThrombocytes and Injuryand Injury

Thrombocytopenia Thrombocytopenia 
(DIC)(DIC)

Septic birdSeptic bird
Birds with APVBirds with APV

Immature cells in the Immature cells in the 
circulationcirculation

Crushing injuriesCrushing injuries



LeukogramLeukogram

GranulocytesGranulocytes
HeterophilsHeterophils
EosinophilsEosinophils
BasophilsBasophils

Mononuclear cellsMononuclear cells
LymphocytesLymphocytes
MonocytesMonocytes



Counting LeukocytesCounting Leukocytes

NattNatt and Herrickand Herrick’’s s 
EosinophilEosinophil UnopetteUnopette

Only counts Only counts heterophilsheterophils and and eosinophilseosinophils



HeterophilHeterophil

Segmented nucleusSegmented nucleus
FusiformFusiform granulesgranules
Approximately 50% of Approximately 50% of 
the total the total WBCsWBCs
Normal rangeNormal range

2,000 to 10,000 per 2,000 to 10,000 per ulul
Will depend on speciesWill depend on species
Waterfowl, chickens, Waterfowl, chickens, 
emus and ostrichesemus and ostriches
Vs. smaller speciesVs. smaller species



HeterophilHeterophil MaturationMaturation

MyeloblastMyeloblast
Large round cellLarge round cell
Dispersed chromatinDispersed chromatin
Nucleus in not Nucleus in not 
segmentedsegmented
Substantial blue Substantial blue 
cytoplasmcytoplasm

PromyelocytePromyelocyte
UnsegmentedUnsegmented nucleusnucleus
Purple round granulesPurple round granules

MyelocytesMyelocytes
UnsegmentedUnsegmented nucleusnucleus
Purple and red round Purple and red round 
granulesgranules

MetamyelocyteMetamyelocyte
UnsegmentedUnsegmented nucleusnucleus
Red round granulesRed round granules

BandBand
Segmenting nucleusSegmenting nucleus
Red Red fusiformfusiform granulesgranules



Bone MarrowBone Marrow



Bone MarrowBone Marrow



HeterophilHeterophil and Diseaseand Disease

StressStress
Increase, sometimes a marked increase, in Increase, sometimes a marked increase, in 
heterophilheterophil countcount
Simultaneous drop in lymphocytesSimultaneous drop in lymphocytes

Infection/inflammationInfection/inflammation
Increase if not septicIncrease if not septic
Often huge increase with Often huge increase with aspergillosisaspergillosis, , 
psittacosis, and avian tuberculosispsittacosis, and avian tuberculosis



Severe InfectionSevere Infection

Left shiftLeft shift
BandsBands

Degenerative left shiftDegenerative left shift
MetamyelocytesMetamyelocytes and earlierand earlier
Low WBCLow WBC

Toxic changesToxic changes
Asynchronous maturation of nucleus and Asynchronous maturation of nucleus and 
granulesgranules



BandBand



PromyelocytePromyelocyte, , MyelocyteMyelocyte 
MetamyelocyteMetamyelocyte



MetamyelocyteMetamyelocyte



Toxic ChangesToxic Changes



Lymphocytes and Lymphocytes and MonocytesMonocytes

LymphocytesLymphocytes
Size Size –– smallersmaller
ShapeShape

Round or polygonalRound or polygonal

NucleusNucleus
CentralCentral
Condensed chromatinCondensed chromatin

CytoplasmCytoplasm
LessLess
Light blue and wispyLight blue and wispy

MonocytesMonocytes
Size Size –– largerlarger
ShapeShape--roundround
NucleusNucleus

Off centreOff centre
Less condensed Less condensed 
chromatin chromatin 
(topographical map)(topographical map)

CytoplasmCytoplasm
LessLess
BusierBusier



LymphocytesLymphocytes



LymphocytesLymphocytes



Lymphocyte and Lymphocyte and MonocyteMonocyte



MonocyteMonocyte



Lymphocyte and DiseaseLymphocyte and Disease

LymphopeniaLymphopenia
Part of generalized leucopeniaPart of generalized leucopenia
Stress responseStress response

LymphocytosisLymphocytosis
Often accompanies increases in Often accompanies increases in heterophilheterophil countcount
NeoplasticNeoplastic cellscells

Reactive lymphocytesReactive lymphocytes
Enlarge, more Enlarge, more euchromatineuchromatin, more cytoplasm with , more cytoplasm with 
increased blue stainingincreased blue staining



Leukemia: Muscovy Leukemia: Muscovy 
DuckDuck



MonocytesMonocytes and Diseaseand Disease

MonocytosisMonocytosis
> 1,500 to 2,000 cells/> 1,500 to 2,000 cells/ulul

Occurs in chronic inflammatory diseasesOccurs in chronic inflammatory diseases
PsittacosisPsittacosis
AspergillosisAspergillosis
Avian TBAvian TB
VentriculitisVentriculitis



MoncytosisMoncytosis



Reactive Reactive MonocyteMonocyte



Reactive Reactive MonocytesMonocytes



EosinophilsEosinophils

Segmented nucleusSegmented nucleus
Round densely Round densely 
packed granulespacked granules
Brighter red than Brighter red than 
heterophilheterophil granulesgranules



EosinophilsEosinophils

NormalNormal
Parrots Parrots –– very few to nonevery few to none
In some birds of prey, up to 2,000 cells/In some birds of prey, up to 2,000 cells/ulul is normalis normal

In small birds (canaries, finches and In small birds (canaries, finches and 
budgerigars) slight increases may be significantbudgerigars) slight increases may be significant
Very high counts seen inVery high counts seen in

An emu with An emu with cutaneouscutaneous mitesmites
CurrawongsCurrawongs with with leucocytozoonleucocytozoon infection infection 



BasophhilsBasophhils

Generally a  round Generally a  round 
nucleusnucleus
Dark purple granules Dark purple granules 
–– GeimsaGeimsa stainstain
Empty vacuoles Empty vacuoles –– Diff Diff 
QuickQuick



BasophilsBasophils

Most birds very fewMost birds very few
Higher numbers Higher numbers 
(<1000/ul) in (<1000/ul) in conuresconures
Elevations associated Elevations associated 
with disease in small with disease in small 
birds including birds including 
canaries, finches, canaries, finches, 
budgerigars, and budgerigars, and 
lovebirds.lovebirds.



Thank You For Your AttentionThank You For Your Attention
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