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White Blood Cells (WBCs) or Leukocytes
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Although leukocytes are far less numerous than red blood cells, they are important to body
defense against disease. On average, there are 4000 to 11.000 WBCs/mm3 , and they
account for less than 1 percent of total blood volume. White blood cells are the only
complete cells in blood; that is; they contain nuclei and the usual organelles.
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A low white blood cell count :  sbaull adll LA e (alddl)

Leukopenia, a decrease in the number of white blood cells to fewer than 4,000 cells
per microliter of blood (4 x 109 per liter), frequently makes people more susceptible to
infections.
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Chronic inflammation, which can use up white blood cells faster than they are
produced
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Certain disorders present at birth that involve diminished bone marrow function
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Cancer or other diseases that damage bone marrow, such as leukemia; also,
chemotherapy or radiation therapy
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Drugs, such as antibiotics, which destroy white blood cells
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Autoimmune disorders such as sarcoidosis, lupus, rheumatoid arthritis
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Leukocytosis, an increase in the number of white blood cells to more than 11,000 cells
; ; per microliter of blood (11 x 109 per liter),
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Thrombocyte or Platelets
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Oxygen transport HemogIObin & MyogIObin
in O, & CO, Transport
(and buffering)
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e "" et n - i P AmeTnen f">°: 0,
o0 ] Ozxﬂzﬂ[ﬁﬂb (—D—JJD-JEE@ XOZ Mb
COp Ve )
+ Heme is protoporphyrin IX plus Fe2+ HCO:_ AH*¥ YHbO,—» HBO, /A nt HCO:
= Heme prosthetic group in globins binds oxygen via Fe®* Carbonic anhydrase 8 aneny Carbonic anhydrase s
* Heme itself is not a good oxygen transporter because of 0,+H,0 H,0+C0,
oxidation to Fe®* To
Atmosphere
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Hasmoglohine-Scala

IDOZAN

- -
Fatrbede corlionnb
whe  mplemsdonn

oo

|
n v "FERROSAN'
KOPENMAGEN

 Drabkingsyls ady jla [ GG

Tl daadiiall 4 o) 45y Ll s

:Janll i shad

S pehali s (S50 Jslae e (A5 ) N EDTA+ bloodedl! o (0580420 ) adlal w1
s sl o sla el Jgad lacal 448015 32a0 48 jall 5 ) ja A 3 (8 Al puia 52

. spectrophotometer s sl sl Jlea (8 duall (uld 25-3

e U540 (2 sall Jshll die Sleall Al LaE-4

Al Aslaall A (e Dial) Qs 205

C=A*36.8
36.8 b Sl on gl 26l oy 4
2l (5 25-6
s paliStandard ool Jstaal (e dallite cliggas Jast: ol Jsda s ol inie slac] 43 )la-7
OS2 Jslaay leall Jia Javia a2y il oa | 315 511 54:1 5311 5 2:1,-1“3115 5 3:S yida )
el i ) ol Jsin e (S Aty el S b 5/ al ol (b smsel) il il it s
. Sleall Dl o1 a5 CBISH i vie @l Jglaall (il ey
Falal) daiill el Al die puny AINA (pe a1 yualall il gl 3 Slea @l ;L
HemoCue seu L leie (28l B2e e 55 Onsla saells



AN A jal) — dgglal) o1y 3l and

HemoCue Whole Blood Hemoglobin System

O sl sasell pmplal) ol

g/dl 18 - 13 ¢pallll , <A1

g/dl 15 - 12 pallll &iy)-2

g/dl 20 Jeay 8 o 521 JULY-3

g/dl13.5 — 9.5 %53 Jukyi-4

g/dl 11555 ) 9686 (e Jela¥I-5

g/dl 13-11kle 16 S~y &l g (e Jia¥1-6
g/dl 11ce Ju ¥ Jal sall -7

Sluan /6l e sag/dl

Causes of hemoglobin deficiency sl sagd) ali clud

In cases of anemia and iron deficiency in food ¢13L waall jaic (alisaall j88 YA 31
deficiency of folic acid S gl Gaela [adi-2
weakness the absorption of iron in the intestine slaa¥) (8 aaall palialiel Cazia-3
Existence of severe la ye o) A8 5UN oud gal) Jia (e c i gl m gl e ds Cy Y a9 -4
bleeding such as wounds or chronic bleeding such as bleeding hemorrhoids or others

The presence of parasites that feed on blood el o s cililidh 3 9a 5-5
In Csla sanel) Jlatig aall LA 50ui I o5 dmnda e sl 2 g5 aall Gl s O 826
cases of leukemia and the presence of abnormal causes that lead to the breakdown of
blood cells The breakdown of hemoglobin

Presence of chronic diseases dha e gl il 35257
In cases of tumors BT P ARSEN{ENp B S
g bac |

il 3 5
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in cases of cirrhosis of the liver Al cali el 349
In cases of pregnancy el ¥l 5-10

Causes of increased hemoglobin (bl 2l ge G sla gasgd) 3345 Gl
Cal )W) mda e Liadi ) LS 4l G (a1 das (e A yal) Ghaliall g Jlaad) Jie o yall GlS-1
o) (B Ol saned) A 30 5 il aaa 330 ) Bask o Gl anall (1 gnd o] gl (B (S GV A
Highland dwellers such as mountains and areas high above the surface of the earth, as the
higher we rise from the surface of the earth, the lower the percentage of oxygen in the air,
so the body compensates for this by increasing the size of the heart and increasing the
percentage of hemoglobin in the blood

Newborn Babies 8V 5l s Juky)-2
dga g el g Al (al el (203

Omsha saagl A 30l ) 3o sk (e AalainY) A58 avall olall fuia Cina () (5250 Qlal) Aliae 8 Canasa -
Jid S 5all e e pally oS el aall B3GR I (a5 puaa¥ 5 eV Cpda) Q) (3 i 3 g g
S Y (g o) gina

Some heart diseases, whether there is

A- Weakness in the heart muscle that leads to poor water pumping into the body, so it is
replaced by The way to increase hemoglobin

B - The presence of a hole in the heart between the right and left ventricle leads to the
mixing of oxygenated blood With deoxygenated blood, its oxygen content decreases.

In cases of infection i eVl 8 -4

In cases of drought sl el 825

In cases of diarrhea e Vs (8-6

In case of increased red blood cells sl aall aall iy S 304 s 5-7
bl e |
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gl paall adll Sy S
Red Blood Cells (RBCs) or Erythrocytes
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Complete Blood Count

1} Overview: The Complete Blood Count (CBC) or Automated Blood Count 15
a laboratory element of the blood.

The CBC 15 routinely performed with an automated mstmumment . The CBC provides

detailed information on RBCs, white blood cells, and platelets.

2) Measured Valuwes: Seven values relating to EBCs are reported on CBC,
mclodmg Hb, RBCs count, Mean Corpuscular Volume (MCV), Hematoerit
(Het), Mean Corpuscular Hemoglobin (MCH), Mean Corpuscular
Hemoglobin Concentration (MCHC), and Red Blood Cell Distribution
Width (RDW). The Hb, Het, and RBC: count provide quantitatrve Information
about RBC compartment. The MCV, MCH, MCHC, and RDW are calculated
from the directly measured values.

1- The Hb 15 a direct measure of the concentration of Hb n gram per deciliter Hb

15 the most accurate and reproducible value to descnbe and momtor anemma.

2-The Het 15 the Volume of RBCS expressed as a percentage of whole blood

volume The Het reported by an automated blood count 15 a calculated Het because
of plasma trappmg dunng cenirfugation

3-The RBCs Count 15 a direct measure of the number of RBCs (=10 “per liter).

4-The MCV is a direct measure of Mean RBC Volume in femtoliter (11=10""L). The

MCV 15 obtamed by dividing the Het by RBC count.

For example, in a patient with an Het of 43% and an BBC count of 310" cells/L,

the MCV equals:

0,45
50 x 102
The normal range of MCV is 80-100 fl.

= 90 x 1075 = 901

kalbac|

el §l 1.
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5-The MCH 15 caleulated by dividing the Hb by BBC count and 15 expressed m
pictograms (pg).

The normal range is 27-31pg.
The MCH 15 a calculated value: It 15 Imearly correlated with MCV and provides little
addihonal diagnostic mformation.
6-The MCHC 15 a value calculated by divading Hb by the Het and 15 expressed in
The normal range is 32-36g/dl.

Hypochromua 15 detectable when the MCHC 15 below 31g/dl.

MCHC may be mcreased m disorders charactenzed by membrane loss (2.2,
hereditary spherocytosis) or cellular dehywdration (e.z., Hb C disease). The MCHC 15
not usually climeally useful.
7-The RDW 15 a statistical value describing the coefficient of vanation of the MCV,
accordmg to this formmla:

standerd deviation of MCV
MCV

This value 15 caleulated from directly measured MCV.
The RDW 15 especially useful m the subclassification of anemna when used m
conjunction with the MCV.

RDW

W
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Adult Reference Ranges for Red Blood Cells
Measurement {units) Men Women
Hemoglobin (g/dL) 13.6-17.5 11.5-15.5
Hematocrit (%) 4052 3648
Red cell count (10° ful) 4.5-6.5 4-5.6
Reticulocyte count (%) 0.2-2
Mean cell valume (ff) MCV B0—100
Mean corpuscular hemoglobin (pg) MCH 27-31
Mean corpuscular hemoglobin concentration {(g/dL) MCHC 32-36
REBC distribution width 1116

ey o 120-100 Cur slaall wlal¥1 e ol gaall 3y 811 jae = g 5 vl paadl Sy SN jas
S el Sl s 3 g 55 (50 N (e il S ity 500 g Ty
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:Erythropoiesis #1 el Sl S (95
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Erythropoiesis
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Rep BLoob CELL (RBC) Count sl reall aall &l S (b (3 )k

METHODS
1- Manual method
2-Electronic cell counting

+ MANUAL RBC COUNT MATERIAL AND INSTRUMENTS
Anticoagulated whole (using EDTA or heparin as an anticoagulant) or capillary
blood can be used.

4+ Hayem’s solution (diluting fluid) composed of:

Hgcl2 0.05 g

Na2so4 2.5 ¢

Nacl 0.5 g

Distilled water 100 ml

+ RBC pipette which is composed of a stem & a mixing - 7 -~
chamber with a red bead, it is function is to mix blood with 1
the substance and for differentiation from the WBC pipette.

NEUBAUER HEMOCYTOMETER

+ Haemocytometer “ Neubauer” chamber is

. . . QIUJING
counting chamber with a cover slip. e ; wc
. . * 1A i 02270113
The same counting chamber is used also for
ting total white blood cell o omm o i
counting total white blood cells. L@mm 0028 14100008

+ Microscope
+ Lancet

#+ Alcohol 70%
+ Cotton

[P
el 3o s



AN A jal) — dgglal) o1y 3l and

PROCEDURE

¢ Wipe your partner’s finger with cotton soaked with alcohol and allow it to dry. With
a sterile disposable lancet do small prick on the finger tip, when a drop of reasonable
size has collected, hold the red blood cell pipette slightly tilted from the vertical
position, apply its tip to the drop and aspirate blood to the mark 0.5.

« Wipe off any blood adhering to its outer side. If the blood gets beyond 0.5 marks tap
the tip gently till the blood is exactly at the mark. Never allow the blood to clot inside
the pipette. If the blood clots in the pipette blow the sample out, clean the pipette and
begin all over again.

% Aspirate diluting Hayem’s solution to the 101 mark, thus making 1:200 dilution of

blood.

Hold the pipette horizontally and role it with both hands between finger and thumb.

Blow out a quarter of the content to remove the pure diluting fluid in the stem.
Prepare the counting chamber and cover it with a cover slip.

Hold the pipette 45 & touch its tip gently on the surface of the counting plat from
where it projects beyond the cover slip and a small amount of solution will be drawn
under the cover slip.
+» Place the Neubauer chamber on the stage of the microscope and allow 2 minutes for

the cells to settle.

% Scan the counting area with 10x objective lens.

% Use the 40x objective, include all cells lying on the upper and left lines of any square;
omit the cells on the lower & right hand lines.

+» Count the cells in 5 medium squares of 16 small squares i.e. 80 squares, one at each
corner and one in the center.

>

7
0’0

3

%

3

%

7
0’0

Small = 1/400 L 1259 e
i i b o areas of the grid where WBC are counted (&) -

fe o 4 )
© - l"m s Y (8}
N o O\ :

© |129° 9opP® | 4% 2

O OOl 1an

B¢ 4700 © 235 Q Cc

- || o e o9 Msol® o

< . t “' - - .(';C

. Co ) o ©

o
>

Pacs o .
Gy P ol o <
I P d S o0

e ‘5 1
W " : : * 0 : d: ‘(? :
: <o
| 1 k ™
|e=—1 millimetar —s| o

M areas of the grid where RBC are counted

Cousting gnd (cestral ares)

[P
el 3o s



AN A jal) — dgglal) o1y 3l and

CALCULATION

Count the number (N) of cells in 80 small squares located in 5 middle-sizes squares (four
located at the four corner and one in the middle). The size of 80 small squares in which “N”
number of cells are found is:

1/20 x 1/20 x 1/10 x 80 = 1/50 mm3

Where 1/20 mm:- is the slid line of the square.

1/10 mm:- is the depth of the counting chamber between cover slip and the ruling.

80:- is the number of small squares used to count.

e The total number of cells in 1mm3 are =N x 50 (after diluting the sample)
e The actual total number of cells before dilution should be = N x 50 x 200= N x 10000
Example: 520 cells x 10000= 5,200,000 cells/ mm3
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