ESTIMATION OF WHITE
BLOOD CELLS

- DR.SHEETAL iAIN



Formed elements

———

RB8C

WBC

Platelets

Bicod

5'=’L=%

Plasma

6_[[_5

Solids (9%)

5—L%

Organic (8%)

8’#@

Plasma

protains (7%)

Urea and

Glucose, etc.

(1%)

Water (91%)

Inorganic {1%)

5‘_‘#_"3

Cations
Na

\ g

Kl
Ca’

Mg®’

Anions
Ccl
HCO™
PO;
SO




Plasma Cells
, L , f . 1
Organic Inorganic Corpuscles Thrombocytes
constituents constituents .
f . 1

Erythrocytes Leucocytes

| |_l
Granulocytes Agranulocytes

Eosinophils Basophils - Neutrophils




blood cells

] Plunpotent stem cell '

|

Haemopoiesis: Stages in the development of

===

I Erythrobiast Meogaskaryoblast I I—': Myulobiast
I Retcuiocyie Magakaryocylo I Basophd ’ Eosinphil Neutrophil
' 1 . l - myelocyte | “ nwyelocyle myelocyte |
Platele : 9 .
Erythrocyte (thrambocyte) Basophil | | Eosinophil | | Neutrophil l

l l

|

Lymphoblast
Lyrmphocyla
TAymphocyte B-lymphocyte




DIFFERENIREEE—_— D) CELLS
\/ . )

‘. :
Bt ‘
o »,

- ‘ @ ( “

:
:
~



.

UAS

/g
, -
" . 3 ?
t(. ’I

-~ ..)

MNeutrophils

-
C )

Lymphocytes Platelets

Monoé tes Erythrocytes




Components cZ:f the Blood

Withdraw
blood

Place in tube

Plasma 55%

Transport oxygen
and help transport
carbon dioxide

Defense and
{white blood cells) X immunaty

V2

Ve t Tt 0
e o)bulns etones Basophil “

[l
{an

; Eod;;;hll
Substances transported by biood ;

Nutnenis (e.g., glocose, fatty acids, vitaming) o .Nmmophll
Wasts products of metabolism -
Respirstory gases (O, and CO,) Plltloh »

Hormones TV " Blood clotting




Type of WBC
neutrophil
lymphocyte
eosinophil
monocyte
basophil

Normal percentage of overall WBC count
55 to 73 percent

20 to 40 percent

1 to 4 percent

2 to 8 percent

0.5 to 1 percent
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https://www.healthline.com/health/neutrophils
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® Whi loo Is or leukocytes are cells of the immune system which
defend the body against both infectous disease and foreign materials.

® Characters of WBCs:

T

Whenever a germ or infection enters the body the white blood
cells have a variety of ways by which they can attack. Some will
produce protective antibodies that will overpower the germ. Others
will surround and devour the bacteria.

The white blood cells have a rather short life cycle, living from a
few days to a few weeks.

Several different and diverse types of leukocytes exist, but they
are all produced and derived from a multipotent cell in the bone
marrow known as a hematopoietic stem cell.
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Characters of WBCs

4. Leukocytes are found throughout the body,
including the blood and lymphatic system.

5. The name "White Blood Cell" derives from the
fact that after cenrifugation of a blood sample,
the white cells are found in the Buffy coat, a
thin layer of nucleated cells between the
sedimented red blood cells and the blood
plasma, which is typically white in color. The
scientific term /leukocyte directly reflects this
description, derived from Greek /leuko - white,
and Cyte - cell. Brought to you by
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YWhite cell count (WBC

® White cell count (WBC) is the total number of leukocytes in a
volume of blood, expressed as thousands/ul.

® As with the RBC, the WBC can be done by manual methods
or by automated cell counters.

® Normal Values:

- Newborn 9.0-30.0 x 103/ul
- 1 week 5.0-21.0 x 103/ul
= 1 month 5.0-19.5 x 103/ul
- 6-12 months 6.0-17.5 x 103/ul
- 2 years 6.2-17.0 x 103/ul
- Child/adult 4 8-10.8 x 103/ul
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ILeukocytosis

® | eukocytosis is a condition characterized by an
elevated number of white cells in the blood,
which is usually due to:

® Bacterial infection such as appendicitis, tonsillitis, ulcers
and urinary tract infection

Leukemia.

Pregnancy.

Hemolytic disease of new bom.
Following exercise.

Emotional stress.
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IL_eukopenia

® | eukopenia is a condition characterized by a
decreased number of white cells in the blood, which
is usually due to:

® Viral disease such as measles and infectious hepatitis.

® Some bacterial infections such as typhoid fever,
brucellosis, and typhus fever.

®* Rheumatoid arthritis.
Systemic Lupus Erythematosis.
® Certain drugs such as radio therapy and chemotherapy.
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Principle of WBCs count test

®* Free-flowing capillary or well-mixed anticoagulated
venous blood is added to a diluent) at a specific
volume in the thoma pipette.

® The diluent lyses the erythrocytes but preserves
leukocytes and platelets.

®* The diluted blood is added to the hemacytometer

chamber.
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Equipment

White blood cells count

diluting fluid

Thoma white pipette
Hemacytometer and coverslip
Microscope

Lint-free wipe c——
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Alcohol pads

Thoma Pipet
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Total Erythrocyte Counting
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Hemacytometer

® The hemacytometer counting chamber is used
for cell counting.

® |t is constructed so that the distance between
the bottom of the coverslip and the surface of
the counting area of the chamber is 0.1 mm.

® The surface of the chamber contains two square
ruled areas separated by an H-shaped moat.
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Procedure

1. Draw the blood up to 0.5 mark in the thoma pipette.

2. Wipe the outside of the capillary pipette to remove
1gxcess blood that would interfere with the dilution
actor.

3. Holding the pipette almost vertical place into the fluid.
Draw the diluting fluid into the pipette slowly until the
mixture reaches the 11 mark, while gently rotating the
pipette to ensure a proper amount of mixing.

4. Place the pipette in a horizontal position and firmly
hold the index finger of either hand over the opening in
the tip of the pipette, detach the aspirator from the
other end of the pipette now the dilution of the blood is
completed
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Procedure

8. Carefully charge hemacytometer with
diluted blood by gently squeezing sides of
reservoir to expel contents until chamber is
properly filled.
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Procedure for counting WBC’s

1. Under 10 x magnifications, scan to ensure even
distribution. Leukocytes are counted in all nine large
squares of counting chamber.

2. Count cells starting in the upper left large corner
square. Move to the upper right comer square,
bottom right corner square, bottom left corner square
and end in the middle square.

3.  Count all cells that touch any of the upper and left
lines, do not count any cell that touches a lower or
right line.
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Total Erythrocyte Counting

e

) 4 e 3 ) 4 EE 2 L *“l;— 4!
i ey

:. ::III:I T RE .i..i 4-»

1 HHt




Total Erythrocyte Counting

* Hemocytometer (Neubauer) Counting
Method:

— Total number of cells in 5 squares in the center of
counting chamber is determined under the high
dry objective of the microscope (40X).

Counting 2 sides (s L shape \ ;
(e count the Cells settle an the Top end left udes * ¢ ® ®

(codarwd cides)
and exclude the cells on the right and the bottom sides) .
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