
Figure 16 : A graphic chart showing steps of
inflammatory responses in acute inflammation .
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The Cellular Response
A critical function of inf lammation is the deliveryof
leukocytes to the site of injury.Leukocytes kill
bacteria and degrade necrotic tissue & foreign-
antigens.Leukocytes also prolong inflammation by
inducing tissue damage by releasing enzymes , 
chemical mediators & toxic oxygen free radicals.

The cellular response includes :
** Leukocytes margination.
** Sticking & Rolling.
** Emigration .
** Chemo taxis .
** Phagocytosis.



❖ Leukocytic margination :
Normal blood flow is called axial flow when 

the cellular components occupy the central 
column and the fluid component flow near 
the vessel wall.

During inflammation the cellular 
component especially the leukocytes assume a 
peripheral location due to increased 
permeability & the hemodynamic changes, 
this is called margination of leukocytes.

axial لكشب يشمت اهيقلاه ثيحب ةمظنمُ ةقيرطب ةيومدلا ةيعولأاب يشمت نوكتب ءاضيبلا مدلا ايلاخ يعيبطلا عضولاب هنا كود اي ةركفلا
axial flow مهقفدت يمسب كيهلف
 وأ فارطلأا وحن هجوتتب WBCsـلا ثيحب axial flow ـلاب ريغت يدنع راص هنا يقلاا حر سوريف لثم ضرم ببسلم تضرعت لاح يف امأ
Margination رييغتلا داه يمسب كيهل ءاعولا عبت )Magrine( ةفحلا وحن







Figure 9 : Diagramatic view of cellular response in acute 
inflammation .



❖ Sticking & Rolling:
The WBC adhere in large number to the 

endothelial surface of the blood vessel they adhere 
transiently finally coming to stick firmly resembling 
marbles overwhich the stream runs without 
disturbing them.

In time the endothelium can be virtually lined by 
white cells an appearancecalled pavementing

This binding is due to the presence of the  
complementary adhesion molecules on the  
leukocytes and the endothelial cells , it is like lock & 
key pattern .

 ينعمجأ هبحصو هلآ ىلعو دمحم انديس ىلع كرابو ملسو ِّلص مهللا
🫶



 endothelial ـلاب اوطبتريو فارطلأا ىلع اوتبثيل مهدعاسيه وش بيط ،حص ؟فارطلأا وحن اوهجوتيه WBCsـلا هنا انيكح حص
cells ؟يومدلا ءاعولا عبت 

 يدنع هنا امًلع ،مهطابترا اولهسيل مهحطسأ ىلع ةنيعم تابكرم اوعلطيه endothelial cells ـلاو WBCs ـلا هنإ ريصيه يللا
ينتلحرم
  قلحزتب اهدعب endo cells ـلاب طبترت WBCs ـلا يقلابف )weak adhesion( مهتانيب فيعض طابتراب ىلولاا ةلحرلما أدبت .1
stiking and rolling اهيمسب كلذل ،كيهو اهبنج يلل جرحدتتبو كفتب اهدعب اهيف طبرت اهبنج يللا endothelial cell ـلل جرحدتتبو
؟مهتانيب ةطساولا وش !لاصأ اوطبتري مهدعاسب يللا وش بيط
همسا بكرم اهدعاسب WBCs ـلا ثيحب ،ضعبب مهطبر نع لوؤسم molecules اهلا يقلاب مهيف ةدحو لك ةركفلا

 L-Selectine 
P-Selectine + E-Selectine مهدعاسب endothelial cella ـلا امنيب
 transiently نوكب قاصتللااه هنا يكحنب وا weak adhesion ـلا نمض وضرب اهلك طباورلاه هنا ركذتنو

 مهدعاستب ةينات molecules نوه يقلاه ثيحب Firm adhesion مهنيب ةطبارلا نوكتبو ةولح ةايحلا نوكتب كود اي ةيناثلا ةلحرلما.2
 ؟مه ينم ولح بيط ،اوس ةوقب اوطبتريل
glycoprotein ـلا يز Mucin وا Integrin لا لثم طابترلاا اهيلع لهستب تابكرم WBCs ـلا حطس ىلع يقلاه
ICAM1 + VCAM 1 اهدعاسب endothelial cells ـلا امنيب
 يز ينعي ضعبل ينبسانم اونوكب endothelial cells لا حطسا ىلعو WBCs لا حطسا ع يللا تابكرلما لودهو
 key&lock لا

🔐

 اهنا رتكا زهجتت ناشع endothelial cells لا ىلع ينعم ناكمب تبثتو قصتلته WBCsلا ياه هنا ةياهنلاب ةركفلا لاح يا ىلعو
 يومدلا ءاعولا نم لزنت

🤝

 لا ھمسا يش مھتابكرم اوعلطی مھیلخیو ریصی هزفحب يللا سب لاصا ریصی ام يشلا داھ ھنا ضورفملا يعیبطلا عضولاب ھنا ،مھم يش ركذتو
chemical mediators )لاب لخد مھلا ةیئایمیك داوم مھنا ایلعف مھتركف ھنا سب )يوش مادقل مھنع ذخانھ inflammation  وا اوزفحی ثیحب 

 مادقل مھلصفنھو ادج نیمھم مھربتعنبف تلاغش ةشمك اوطبثی
 Endothelial cells لاو WBCs لا يلخی ھنأب ھتیمھا نمكت ثیحب C5a لا وھ ةلحرملاھب chemical mediator مھا ھنا ایلاح فرعن سب
 ضعبب اوكسمی مھیلختھ يللا مھتابكرم اوعلطی

🫂✅





Chemical mediators like C5a & other 
chemotactic agents, which are released by 
injured cells including endothelial cells, 
activate the leukocytes to promote their 
adherence & rolling on endothelial surface
& later on their migration .

The chemical mediators, chemo attractants 
and certain cytokines, affect these processes by 
modulating the surface expression or avidity of  
such adhesion molecules .



The adhesion receptors involved belong to three 
molecular families, namely , these are involved in 
weak & transient interactions involved in rolling of
leukocytes :

which consistof
: which is confined to the endothelial cells .
: present on the platelets and endothelium .
: present on leukocytes , especially

1- The selectins :
E- selectin
P- selectin
L- selectin
lymphocytes it adheres them to the endothelial cells .

In unactivated endothelial cells P-selectin is found 
primarily as intracellular Weibel-Palade bodies , within 
minutes after exposure to mediators like Histamine or 
thrombin , P-selectin will be distributed to cell surface , were 
it can facilitate leukocytes binding .

Similarly E-selectin & ligand for L-selectin are not 
expressed on normal cells but become expressed on cell 
surface by effect IL-1 & TNF .

؟لوده مهتصق وش بيط weible palade bodies اهدنع يف endothelial cells لا ةولحلا انتخا يعيبطلا عضولاب
 لوده اوزفحتب histamine & thrombin لا يز chemical mediators انع نوكيو inflammation انع ريصي تقو ةركفلا لأه
 اهيف WBCs لا طابترا لهستبف endothelial cells لا حطسع P-Selectin لكش ىلع  bodiesلا
 حطسلاع اورهظبو مهعينصت متب IL-1&TNF ل اوضرعتي املف L-Selectin &E-Selectin ل ةبسنلاب اما



2- The immunoglobulin family molecules :
These are involved in the firm adhesion of leukocytes to 

endothelial cells . They include two endothelial adhesion  
molecules:

* An intercellular adhesion molecule 1
* Vascular cell adhesion molecule-1

(ICAM-1) &
(VCAM-1).

Both these molecules interact with integrins found on 
the leukocytes being stimulated by cytokins during
inflammation by macrophages like IL-1 & TNF .

3- The integrins & mucin-like glycoprotein :
are transmembrane glycoproteins, that also function as 

cell receptors for ECAM ( endothelial cell adhesion 
molecule ) & VECAM ( vascularendothelial cell adhesion 
molecule ) . They are normally expressed on WBC plasma 
membranes , function as receptor forextracellular matrix ,  
but do not adhere to theirappropriate ligands until the 
WBC are activated by chemokines .



F 10 : The complex process of leukocyte migration 
through blood vessels, shown here for neutrophils.



 ميظعلا للها ناحبس ،هدمحبو للها ناحبس
💙



❖ Emigration
This is the process by which mobile leukocytes escape 

from blood vessels into the peri vascularspaces & tissues.
This may involve neutrophils , eosinophils , lymphocytes 

& monocytes .
They pass through amoeboid movement by inserting 

pseudopods into the junctions between the endothelial cells 
and assume position between the endothelial cells and the 
basement membrane . Eventually they traverse the basement 
membrane and escape into the extra vascular space . The 
extravasation of WBCs is by process called diapedesis .

The red blood cells normally leave blood vessel by leaking 
from injured vessel.



؟ایلاخلا لمعتھ وش ةرجھلا وا emigration لا ةلحرمب
 رجاھتھ

✈

 extravasation لا اھنمض نم ةیناث ءامسا اھلا ةلحرملاھو ،ارب ایلاخلا دنعل يومدلا ءاعولا نم 
 مھلكو Diapedesis وھ يللا ثلاث مسا اھلا وضربو blood vessels لا نم علطت مع يھ ھنا ينعیو
 junctions لا وا تاغارفلا نم ایلاخلا ياھ علطتھ ثیحب ایلاخلل يومدلا ءاعولا نم ایلاخلا ةرجھ مھتركف
؟علطتھ فیك ةظحل ةظحل بیط ، endothelial cells لا نیب يللا
 مھتركف لودھو اربل مھیف يشمتھ ةبذاك مادقا ينعی pseudopods علّطت حر WBCsلا ھنا روتكد ای ةركفلا
 ةبذاك مادقا لكش ىلع علطتب cytoplasm لا نم تادایز ينعی cytoplasmic extensions مھنا لاصا
 endothelial cells لا نیب ةدوجوملا gaps لا للاخ نم مادقلااھ ةطساوب ءاضیبلا مدلا ایلاخ علطتبف
 Amoeboid movement اھمسا ةكرحب
 صلختب كیھو tissues لاب اوریصیو blood vessel لا نم اوعلطیھ WBCs لا ھنا ملاكلاھ ةصلاخو
 ةلحرملاھ

✅😍



The type of WBCs seen in inflammatory response
varies with the nature & severity of the injury or stimulus 
and the age of the inflammatory lesion .

In most types of acute inflammation neutrophils
predominate in the first 6-24 hours , to be replaced by
monocytes within 24-48 hours .

In hypersensitivity reaction eosinophils are the main 
cell type.

❖ Chemotaxis :
This term refers to the directional movement of cells  

towards an attractant , ordefined as
Locomotion oriented along a chemical gradient at the

site of injury .
 لا يھ يللا ةلحرملاھب

🚕

chemotaxis لا نوكتب WBCs لا دنع تلخد صلخ tissues يومدلا ءاعولا نم تعلطو 
لاثم سوریفلا يز ھمجاھتل ھناشع تعلط يللا يشلا ناكمع اھلدی دح اھدبف ةبح اھیلع ةبیرغ ةدیدج ةئیبب تراص ایلاح ھنا ةركفلا سب

🦠

 
 صلاخو google map اھلحتفا ،طیسب لحلا

👀😂😂

 
 يللا chemotactic agents لا ھمشا يش يف نوكیھ سوریفلاھ ناكم ثیحب ،ایلاخلاب نیعم متسس يف ھنا كود ای ةركفلا ،حزمب حزمب
 chemotactic agent لا لودھ نم ھیجوتب هوحن كرحتتبف سوریفلا دنعل WBCs لا اوبذجی مھنا مھتفیظو
 قیرط نع WBCsلل ھجومُ كرحت ينعی directional movement اھنا اھفیرعت يللا chemotaxis لا اھیمسنب اھلك ةكرحلا ياھو
 اھفدھ لصوت ءاضیبلا مدلا ایلاخ دعاسنب كیھف مھنع انیكح يللا ةیئایمیكلا داوملا

💙

 امئاد كفادھلأ لوصولا كلوانی انبر( 

💙

(



The substances that cause chemotaxis are called
chemotactic agents , these include substances such as
1 Soluble bacterial products.
2Components of complement system such as, C5a.
3- Products of lipoxygenase pathway of arachidonic
acid metabolism particularly leukotrien B4 (LTB4).
4- Cytokines of the chemokine family .

The chemotactic agents bind to specific receptors 
on leukocyte cell surface & induce an intra cellular  
cascadeof phospholipids metabolites associated with 
increased intra cellular calcium , which triggers the 
assembly of cytoskeletal contractile elements 
necessary forcell movements.
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❖ Leukocytic activation :
Once leukocytes have been recruited at site of 

infection or tissue necrosis , they must be activated to 
perform their function s.

Stimuli of activation include microbs , products of 
necrotic cells or several mediators .

Afteractivation leukocytes perform the following 
functions :
❑ Phagocytosis .
❑ Intracellulardestruction of phagocytosed microbs or 

material.
❑ Liberation of substances to destroyextracellular 

harmfull microbs or material.
❑ Production of mediators ,including arachidonic acid 

metabolites & cytokines that amplify inflammatory 
reaction & recruiting more inflammatory cells.



❖ Phagocytosis :
Phagocytosis & the release of lysosomal 

enzymes are two of the major benefits occurring 
from the accumulation of leukocytes at the site 
of inflammation.
There are three distinct steps in phagocytosis : 

1- Recognition & attachment .
2 Engulfment .
3 Killing & degradation of ingested  

material.

😂😍🤝

🔪



❖ Recognition :

Neutrophils & monocytes recognize & 
engulf bacteria without serum being 
necessarily present.

However, most injurious agents become 
recognized only when coated by serum factors 
called opsonins , these include agents such as 
immunoglobulins ( Fc portion ) of IgG and 
complement components such as C3b.

These join specific receptors on leukocyte 
surface .



F 11 : Leukocyte activation. Different classes of cell surface
receptors of WBC recognize different stimuli.



❖ Engulfment:
Pseudopods from leukocytes ( cytoplasmic 

extensions) flow around the objects to be engulfed to 
form a membrane- bound phagocytic vacuole that 
contains the particlecalled phagosome this will fuse  
with membrane-bound lysosome to form 
phagolysosome . lysosomes then release their 
lysosomal enzymes. So the neutrophils and 
monocytes become degranulated.

❖ Killing & degredation :
Killing & degredation of the ingested particles 

will be achieved by the lysosomal enzymes .
Some of these lysosomal enzymes leak to the extra 

cellularspace causing further tissue damage .



Responses of Lymphatic Vessels :

❑ Lymphatics also participate in the inflammatory response.
Normally any interstitial fluids are removed by lymphatics .

❑ In inflammation, lymph flow is increased and helps drain
edema fluid from the extravascular space.

❑ Because the intercellular junctions of lymphatics are 
loose, lymphatic fluid eventually equilibrates with
extravascular fluid.

❑ In addition to fluid, leukocytes and cell debris may also find
their way into lymph.

❑ In severe inflammatory reactions, especially to microbes, 
the lymphatics may transport the offending agent.



Figure 12 : Diagramatic view of phagocytosis .



Figure 13 : Microscopic view shows severacute
inflammation showing dense neutrophilic cells infiltrate 
& exudate



Figure 14 : Acute inflammation shows (1) the submucosa contains
dilated & congested capillaries (thick arrow ).
(2) The interstitial connective tissue is pale & edematous due to the
presence of inflammatory exudate
(3) Polymorphs (double arrow ) are visible within capillaries
(margination), as well as in the submucosa & within the surface
stratified squamous epithelium (migration).



Figure 16 : A graphic chart showing steps of
inflammatory responses in acute inflammation .
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❑The lymphatics may become secondarily 
inflamed (lymphangitis), as may the draining 
lymph nodes (lymphadenitis) ,.
❑ Inflamed lymph nodes are often painful &
are enlarged, because of hyperplasia of the 
lymphoid follicles and increased numbers of
lymphocytes and phagocytic cells lining the
sinuses of the lymph nodes



Lymphangitis is an inflammation or an infection of the lymphatic channels[2] that occurs 
as a result of infection at a site distal to the channel. The most common cause of 
lymphangitis in humans is Streptococcus pyogenes (Group A strep), hemolytic 
streptococci, and in some cases, mononucleosis.
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Figure 16 : A graphic chart showing steps of
inflammatory responses in acute inflammation .

Quiz
1.The correct order in acute inflammation cellular response:

A. Margination, Emigration, Adhesion and Chemotaxis
B.Adhesion, Margination, Emigration And Chemotaxis
C.Margination, Adhesion,Emigration and Chemotaxis

2. A process by which cells with capacity to engulf & destroy particles & debris during 
inflammatory process is called:
A.Chemotaxis
B.Phagocytosis
C.Margination

Answers:
1. C
2. B



THANK YOU

 هتاذ دح يف ناك بحُت ام كنع هعنم نأو ، تنأ كرايتخا نم ةرم فلأ لضفأ ناك كل للها رايتخا نأ فرعتس امً اموي
 كهجو يف قلغأ ينح هنأو ، ةرم فلأ لضفأً املح كل ربدي هنلأ ناك اهقيقحت كمرح يتلا كملاحأ نأو ءاطعلا ينع
 نمبً لاعف كطاحأو ، هيفً ارش اوناك مهنلأ كقيرط نم مهحازأ هنأو ، هريغ باب فلأ هتمحرب كل حتف بابلا اذه هتمكحب
 للها نأو ، كسفنل كريبدت نم ةرم ةئمِ لضفأ ناك كل هريبدتو ، ةمكحل ناك هريخأت نأ كردتس امً اموي .كل ريخلا ىنمتي
 لبسُ هتمحرب انيدهيو انسفنأ ملظن امدنع ىتح انب فطليو ، انحاورأ بذعن امدنع ىتح انمحري ، ميحر فوؤر فيطل

 اكًرابم اًبيط اميظع ادًمح ادًبأو امئاد للهدمحلاف ،رطخلا ليبس يف انلهجب ريسن اننأ ينح يف ملاسلا

🤍

 كربجيو كرجآيس هنلأ لاإ ،عيطتست كنلأ لاا للها كراتخي مل ركذتو
)ارسي رٍسع دعب للها لعجيس اهاتأ ام لاإ اسًفن للها فلكي لا(

🤍🤍🤍


