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=~ platelets
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The formed blood elements
45 % of blood volume
** Red blood corpuscles (7 mt@ @
=Erythrocytes &
(RBCS) @ Basophis
“*Blood platelets (Tt cowtt) el s ﬂacwoﬂmuc Basic arafles
= Thrombocytes Q;”'““““’ Qs 8
o wasl_s 1 " 3 la‘ = b -?J" Q%
% White biood celis 3° SR
=Leukocytes @ it @
Lymphocyles N Pldelels
(WBCS)' Vot conlc Monocytes Endhrocyles

(neutrophils, eosinophils,
basophils)

2- Agranular leucocytes
(lymphocytes, monocytes)

L+ afkesonkial G ———
11- Granular leucocytes ( sp.cific cgmm\le§>

WeC N

Stains of blood film
Giemsa’s / Leishman’s
= methylene blue+ eosin ™
i BS)
» basophilic (violet),{ "
» eosinophilic (pink) Q@S‘“\
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Difference between RBCs & WBCs

RBCs +.5 Mwm WBCs ="
* 4-5.5million/micro-liter/ mm3 * 4000-11000/micro-liter
* Biconcave - Rounded
* No nuclei. / no organelles . (nuclei+.orgéne"es)
(only cell membrane) - No hemoglcbin y Ay
* Contain hemoglobin

g
- From days to years , me“‘/J/
« Amoeboid movement
* Defense & immunity

* Life span=120 days
* No ameboid movement
* Function : carry 02&C02

: | £ dos
-Gilled wikh Q-_\’\e“\oa\o\gin) - (‘,C\j> 3 mentth ; Jeas — N

\> 16 RBC,  escape oiccwm T b
& ‘A'O‘A& \9{ ?'\Mld\a't!\\ca.k‘

Leukocytes (WBCs)

Normal total Count o every f\jPe becs
4000-11,000 / mm?3 blood. délCerenticd counk .

I-Granular leukocytes: lI-Agranular leukocytes:
(1-Neutrophils. 60-70-% 1- lymphocytes.20-30%
2-Eosinophils. 1-4%_; ncids philic Jramles 2- Monocytes. 3-8%

3=Basophils. 1/2-1% — pas. ovnic o, .
p 0 . -s PU\c 1(- wdes \ ; \m;) h 0 Sze.
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foN- fuc\eated cel\ ———  RBCs € aftrer mm:«:k&_

X Nl eadek celd, —7 Skeleda) puscles
1-Neutrophils= Microphage

(Differential count 60-70% .-

Diameter=10-12 microns g (o) ¥4 '.
* Shape: o | . . |
Pe: rounded o R puclear cell o

&M'i Firsk Une o€ deCepee .

et
e | ~ ZIN
5 Qe o f
Nucleus : multilobulated. G255 "\9b)
2-8 lobes TR S, S
; \m\S Wy &
‘Barr body ?? Condenseg chromgltin

inactive X- Chromosome in females
Cytoplasm: contains =
1- specific _granules : /
(neutral & small’) granules

2- non specific:

azurophilic granules (few

(polymorphnuclear leucocytes &Mﬁ\‘ nuwmerond)

& large ,stained by azure)
. X N - Al ¥ c\eu.H\’ JQ
tshen infecton Enéoﬂwbm?\j{)"”—’ (?"\“‘3“”“;&&’ peatiophili's
(_‘\-WV\SCJ‘A'B ’) %Sv?mrbé‘°\jht @\\?dﬂﬁ) ’\{_"\,qg-(,dk |
*'41- specific granules
EM of Neutrophils . -— =
s o
* Numerous o
. s irregular. When active '@,, inappearance
Shape:irreg 2 code pedicd) * Functional enzymes €.g.
e Cytoplasm: = * Collagenase -——)d(’_S\Tnﬁ CA\C\Ej‘C/\I\ ’
« Few organelles. 5 h"l' —
2. azurophilic gra
»Granules: P 9
« 1- Specific. @ large> ‘ ‘
« 2- non specific (Azuro hilic s T
- non specific  (Azurophilic) <Dense ™ |
. g : L° Lysosomal hydrolytlc enzymes.')

xR H&{’(OPN‘.S é«m\\l(, hC.Q\L\\Dj Q\\tuaocd\»os.e_,
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| Neutrophils(polymorphs)

) - «Li an: 1- 4 days in blood
Fqnctlons . |;Iff CsTp R T T,
1- Phagocytosis & destruction of

« yestrwe k) 7T

| i e. 7 e 2
E micro-organisms in the C.T. How.. il « The first line of defens.w(‘ﬁ(g%: 7%

i K ) :

? C emotta>xis-—> migrafion — ® . » Pus cells e

| (9 phagocytosis — killing of bacteriaby . gecretion of cytokines:
, phagocytins (specific secondary >Chemotaxis C é /L:Su_\iﬁ:‘ y

granules) — 2 }
igesti ow stimulation
, digestion by lysosomal enzymes (1ry, >»bone marr

azurophilic granules) — death of

neutrophils (pus cells)

2- Attraction of monocytes to the site
of infection.

3- Production of pyrogens & pus
" 4- Stimulation of bone marrow to

form new neutrophils

v
AFRRY

Abnormal neutrophil count

1AL %Y 5290 802 |
* Neutrophilia: = . & « Neutropenia: |
, L 3; . ;gﬂ S Bpne
=in acute pyogenic Pus =(acut & TB (Wheccisis) JHyCanse Su 1¢5en 7 indrew
inflammations e.g.: =
p— ?\ 3 “Influenz affeck Ly
o endicitis V) el g
: ppendi 4 “*Measles “a.eb
«Tonsillitis - ¥ Cortison ,. \
0 e % Oewothurapy o> immmre Su fpress; ve 49
J \ Ak rf{r ‘,ari;l'@‘ y
Radlo 7 <A

th,V‘C\P"E 47 il

AN A Yre Wseases w\cvx\—(ovw/l above,
Gwses  the Swpress | oy A_ lhe bone %]
Marfow - So the fumber & \;\QOE. S ?

cells W\ decrense: e

/—_/——“"~
Also ,me/c‘/\‘c«&ims Conn  Conse decyese
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Difre SRR i
. allerty
Dname "tial count .. 4oy — ety w.,L Ly S e
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. SR ter~12. 15 microns, mogt | '

APe: roungeq =
L.M : =
\

*Nucleus: b :
chromat tObulated with thick

(horse shoe). C shapad

**C
ytoplasm containsffarse
acidophilic granyles, == g L

*Few a
ZEW azurophilic granules

Vs '(ﬂi\hg_/'\"(l& t@n
2-Eosinophils * = '

E.M: *1- specific granules i

Multilobed nucleus

*large
Cytoplasm contains alsd g -
som@@dn £ ER, } * ovoid
* Specific granules with crystalloid * crystalloid core
dense cores contain many hydrolytic ' . .
EnTVITICS, * Functional proteins & enzymes
* Few non specific granules (primary 1>1dITif1d>E

lysosomes) . Eosmophll
B S * 2- azurophilic granules
e
et .
; L
* spherical 00

* Lysosomal hydrolytic enzymes
Gor deskomckion
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| Eosinophils

Function of Eoslnophlls

* Migrate to mucosa of GIT, respiratory,
genito-urinary& skin.

* Y Y regulation of allergic reactions.

* Parasiticinfestation. (Not phagocytic)
+\>5 secvekion &b Vichuminase , peroxidas @

bhen  hadelghic entey pes __Abnormal Eosinophll Count
RooTcoy  pumsyvesd - < Eosinophilia;

; - » Allergic reactions e.g. bronchial asthma,
~urticaria.

E’% {\?__ ‘f‘»\il’\H’\.S lcon\)‘unc\%\].\\*s
%arasitic infestations e.g. Bilharziasis.
 Eosinopenia:

» Steroid therapy. Bone marrow depression.

Ea&inug“\\Q)\ é_..«.aj J.a:-:; ”‘)

seqee Hitorze  3-Basophils
secfele fefrife. d-m— Mast cell of the blood

Differential count: 2 - 1%
Size : 10 microns

Shape : Rounded

LM:

>Nucleus:

“*Bilobed, (S;shaped)
"»obscured by deef Ganles
»Cytoplasm:

<*abundant deep blue granules.

Metachromasia, by @@=

\ toluidine blue
becawe & \’lcpqr\“
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Basophi
ils
1 ific granules
E.M. el g

QM{ * coarse ,—"\Y\H Coagulank

*nt |

Bilobed S shape nucleus * Functional histamine, heparin
* : T

Multiple large specific granules
*

Few lysosomes (nonspecific

2- azurophilic granules

granules). F,-é———/‘:i—- .

Mit L « Lysosomal hydrolytic enzymes.
itochondria, ribosomes, glycogen .
in cytoplasm.

o PW\S) ha e glabul t
\ &Vs/ﬂ:’_@———) ve
0\\"—‘92“”33 O st cen (eceptar3

~ Wil
. N2\
Spasm (.bn""—»“"(es) s0e <\£ / .

= . X ﬁ,
Functions - SR whedey Chest

&5&“‘(;\}/ Wyttt — ([ edera Z
@«%‘ﬁ.c\‘- < Secretion of histamine which initiates
allergic reactions. (( Systemic Aversyy)

« Secretion of heparin whichis a natural
anti-coagulant.

Normal bronchiole Asthmatic bronchiole

« Secretion of éosinophil chemotactic e h) ;
factor to limit allergic reaction. Rato] P~ )
& o | A

\u\rC:
ﬁ:ﬁh&m =Mast cell of blood:=

oS hypersel:lsmwt_y reaction

. 1- heparin: anticoagulant

« 2- histamine: (qpaphyl;lis)
w "6 pd) E,_)e_/»—&

Q) Macepuge.
V€ ot gen enters bty it il Face@ Ly mQwayte
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Basophils abnormal count

 Basophilia: 5122
W [Fatesan]
> viral infections as gmall gox and m%&-ﬁg(f\uugeﬂ) P,
'
\ mutog lobiliy

-2 E‘“C&_&&
Y

‘¥

o
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H e
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> SYstemlc allergye
w Qﬂfl- (fl\" (PERBRVY

al(e/ﬂiw O\ ,V}z‘\//.\
\ edewma ,(edness
(2 #tchiny

Neutrophils

GISPASM L bronch

Basophils

mast cell of the blood .

Eosinophils

Size 10-12 pum in diameter (370 é)g 5 || larger than neutrophils (10 pm) in diameter, -
: s (12-15 pm in diameter,
ST o N7 herical in shiape + . =271 'sph rkzll ‘shape (basophilic) ©
3 i spheriallnshape+ , ) s pe * | spherical in'shape (basophilc) .
Shape 3 Neutral granules K‘W& ; a Spec‘ﬁ"!ﬁ"‘“'es‘"“"hepa""
andhlstamme “~._'
us-nv Pt

gt :
-'.. b
S T e

Structure

| ’ bi-lobed nucleus S-shape |obed nucleus
’ E'\Estéd by basophilic
C——

zranules
=

multl lobed nucleus
human females may have
inactivated second X chromosome

(Barr body drum stick

@hape or

| > % E ) ,’-,._'-r v"':* 8 . LY I s s
s Basophils are res, nsible fofthe
first line of defensea ainst any u,‘)@ Klll parasites, lea;:e B mam].:gt e
tnvadm o « ‘associated with allerglc re
- Q‘“ Al reaCUQns ' ) al|gmlc rea
a-ie. sbnommal m crease i T inonbia-ie, sbaomal Y - Basophilmmsystumc-,
KK ~ q ke ol IR N &
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