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STEM CELL (HAEMOCYTOBLAST)

Granulocyte series Thrombocyte series

PRO-ERYTHROBLAST

EARLY ERYTHROBLAST

BASOPHILIC ERYTHROBLAST

POLYCHROMATOPHILIC
ERYTHROBLAST

NORMOBLAST

(RETICULOCYTE)
(Polychromatophilic macrocyte)

NORMOCYTE
(Erythrocyte)

Large nucleus, nucleoli

No nucleoli

Smaller, condensed chromatin

Hb synthesis begins,
grey cytoplasm

Early–still contains viable nucleus
Late–nucleus becomes non-viable

No nucleus–blue reticulum visible
on special stain (see Plate 10)

Adult red cell. Anuclear in mammals.
Biconcave disc

Start of all blood cell series
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STEM CELL

Erythrocyte series Granulocyte series

Endomitosis

MEGAKARYOBLAST

Endoreduplication

PRO-MEGAKARYOCYTE

Cytoplasmic differentiation

MEGAKARYOCYTE

PLATELETS break away from parent cell

First recognizable cell of series.
Polyploid, i.e. has two or three nuclei.

Basophilic cytoplasm with no
granules. Four to 32 nuclei.

Pink cytoplasmic granules appear
first near the nuclei, then
throughout. No further endomitosis
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CLOTTING TIME
Prolonged in coagulation factor

deficiencies, usually normal in
platelet problems

PROTHROMBIN TIME (ONE STAGE)
Prolonged in deficiencies of fibrinogen,
prothrombin and factors V, VII and X,
including all forms of viamin K deficiency

ACTIVATED PARTIAL
THROMBOPLASTIN TIME

Prolonged in deficiencies of the
intrinsic pathway

Prolonged

Normal

BLEEDING TIME
Prolonged in platelet problems and
in von Willebrand's disease. May

be normal in coagulation factor
deficiencies

PLATELET COUNT
Thrombocytopenia will cause

spontaneous haemorrhage when platelet
count falls below 20×109/1

Low Normal

FULL HAEMATOLOGY
Cases of bone marrow aplasia will show

granulocytopenia (especially severe neutropenia)
and a non-regenerative red cell picture

CLOT RETRACTION
Poor clot retraction seen in

platelet functional defects,
including von Willebrand's disease,
which is probably the commonest
condition in this category and the

first one to exclude. 
SLE (ANA) and/or COOMBS' TEST
Positive in autoimmune conditions

BONE MARROW BIOPSY
To look for abnormalities of the megakaryocytes,
or tumour cells. Beware of haemostasis problems
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(a) (b)Normal dog.
Total protein 72 g/l, albumin 35 g/l.

Horse demonstrating 
bisalbuminaemia.
Total protein 68 g/l, albumin 32 g/l.

(c) Polyclonal hyperglobulinaemia,
typical of an inflammatory
reaction (dog).
Total protein 94 gl, albumin 27 g/l.

(d) Feline infectious peritonitis.
Total protein 112 g/l, albumin 19 g/l.

(e) Classic paraproteinaemia (dog)
Total protein 125 g/l, albumin 15 g/l.

(e) Paraprotein with double spike (dog)
Total protein 97 g/l, albumin 24 g/l.

α β γ

Albumin

Globulins

Origin
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3  Slide handle so that line of 
reader goes through buffy coat (3a)

2  Slide perspex plate so that top of
plasma column aligns with 100% line

4  Read result

3a  Buffy coat1  Align bottom of RBC column with zero line
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(a) (b)

1.375

1.370

1.365

1.360

1.355

1.350

1.345

1.340

1.335

16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
0

1.040

1.030

1.020

1.010

1.000

N 20
D

SERUM PROTEIN
GMS/100 ML

D 20
20

URINE

(c)

Note:
Exact appearance
and layout of 
scales will
vary with
the model of
the instrument
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(a)  Routine wet chemistry method
Total protein (g/l)

(b)  Refractometer
Total protein (g/l)

(c)  Reflectance meter
Total protein (g/l)
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(a)  Packed cell volume
Centrifugation instrument

(b)  Total white cell count (×109/l)
Centrifugation instrument
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(a)  Routine wet chemistry method
Urea (mmol/l)

(b)  Reflectance meter
Urea (mmol/l)
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(a)  Routine wet chemistry method
Alanine aminotransferase (iu/l)

(b)  Reflectance meter (all data)
Alanine aminotransferase (iu/l)

(c)  Reflectance meter (truncated)
Alanine aminotransferase (iu/l)
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