t et V)’/w 150 ,
V=)o ) > u |
4/..?'\/' ¢ J = . D@PAMINE | (o

L QLA PN WSS NN ARCH RS
‘SﬁJUJA\‘}Am‘ﬁhJaAJ&.ﬁCjAUjueJ

Physiology

MID | Lecture 7

Allergy and
Immunity (Pt.2) =)

[Written by: Deema Nasrallah [Reviewed by: Sara Masadeh
Heba Suliman




01
Antigen Binding) waiull LLs,YI

T cell activation _........

Antlgen»Presentln eII (APC) Jia:

(Important for T cell activation) (Mecrophege) sl

(Dendritic cells) &l Latalle
Tgﬁ@qﬂ,g}gﬂwm(mnm%&ﬂ, oSl Ll Lplall sdae

*Binds to cognate antigen presented by antigen-presenting cell.

* After activation, the first response is rapid expansmn of T helper (CDA4)
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*T helper cells produce cytokines that stimulate the whole immune

system.
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* Drives expansion of both T helper (CD4) and cytotoxic (CD8) T

.cells, CD8 plays an important role in the destruction of the pathogen.
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TABo th types of cells also generate clonal memory T cells, which are
retained for future exposure to the same antlgen This enables a faster

and more robust response in the future. R
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CB cell surface and secreted antibodies recognize intact
antigen.
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Antigen Presepting Cells (APCs)

unrmg antigen presentation and T cell activation, MHC
proteins play a major role, as T cells do not recognize free
antigens. Instead, T cells only recognize antigen fragments
that are presented by MHC molecules of antigen presenting
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As shown in the figure, the MHC
protein is an integral plasma
membrane protein on the antigen-
presenting cell, that binds to the
foreign antigen. This binding allows

recognition by T cell receptors (TCRs),

which specifically interact with the
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Antigen Presentation

Cell-cell
adhesion
proteins
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In addition, cell-to-cell adhesion ==

proteins help strengthen and prolong

this contact, facilitating effective T cell

activation. G

Adhesion Proteins
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__—T-cell receptor

@——Foreign protein

MHC protein

Antigen-
presenting
cell

Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved.
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*Encoded by the Major Histocompatibility Complex: ..
*MHC | — Present to cytotoxic T cells (CD8)-— ~ ;;ngz)jzr;e;;w-
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* MHC Il — Present to helper T cells (CD4). 2z ST
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* Antigen in the context of MHC is recognlzed by as many as
(1 00,000 T cell receptors per cell.

(TCR ) ol sae
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Helper (CD4) T cells
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< 75% of all T cells.

It is the dominant type of T cells
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“Interleukin (IL-) 2, 3, 4, 5, 6

*GM-CSF

«Interferon-gamma (IFN-y)
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* Regulate functions of other immunologic cells by producing cytokines...
* Interleukin (IL-) 2, 3, 4, 5, 6, GM-CSF, Interferon-gamma.

There are different subsets of T helper cells each of these subsets has major

lymphokines that are produced that are involved in different immune | ,
r ipns: : e
eﬂgt BRSSubsets of T helper Cells The doctor went over the underlined notes ;)
Tyl Ty2 Tu17
Lymphokines that IFN-y, IL-12 -4 TGF-, II-1, II-6, IL-23 —
induce subset CD4 (Helper ta+
(e bl Sleall 7Ly Sl = T)
Major lymphokines/ IFN-y, 1I-2 IL-4, IL-5, II-6, 11-17, IL-22 e s Sl .8
factors produced TNF-a, IL-10, 1I-13 SR
GM'CSF u;&ii;l&;&pﬂ,(‘l’hZThﬂ
e Gl Je il 5f g gall oo (fna
Major immune Macrophage activation, Stimulate IgE production, Recruitment of neutrophils
reactions Stimulate 1gG antibody Activation of mast cells and and monocytes
production eosinophils

+ allergic reactions
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T helper cells play a crucial role in several positive
feedback mechanisms for cytotoxic T cells, suppressor e <Antigen
T cells, macrophages, and their own self-regulation. s 1
/) W Positive feedback for Helper T cells (IL-2); ,' l' Processed MHC
Interleukin-2 g sae Ll T Glae ! 1 antlgen

* Positive feedback for helper T cells (IL- 2) B iz

I
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Cytotoxic
T cells

ﬁa Stimulation of Cytotoxic T cells (CD8)

- Stimulation of cytotoxic T cells (IL-2, other e

\
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(&) Stimulation of B cells (IL-4, IL-5, IL-6): \\
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= BCGFs - B Cell Growth Factors e (IL-4, IL-5, IL-6) & LSsiulle \\ 1 = "
/ IgM, 1gG, IgA, IgE ¢ Ly plasma cells o] Jsailly SIS le Lase Lo LY &) Macrophage activation and accunulation: \\ 1 ‘I ,’
. ] macrophages cluaaldl Jass ohLs) 3l fae Ll | T Lolas s\\é
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» Macrophage accumulation, since T helper cells Prolferation
promote their attachment and slow their movement,

leading to their accumulation at the site of infection, antigon B
activation, enhanced killing, and phagocytosis ggzg "

functions.

BCGFs: B cells growth factors
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e Killing by cytotoxic Tcells ===
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*Virus-infected cells.
* They directly interact with viral-
infected cells, creating pores in Cytotoxic
the plasma membrane and digesficg
infusing digestive and destructive enzymes
substances that lead to the

destruction of the infected cell.

Cytotoxic
T cells
(killer cells)

F\(C cells) eyl Lozl E) o \\\ / Al ¥ .
* Cancer cells. &b e \ SHEE \ucil?
)(Transplanted organs or tissues) ics 51! Loiall € \V \ o /l T
T gl s o s o e i g 1 : Attacked Specific
* Transplanted organs=ir==imi .. Antiger \\ = / binding
and tISSU eS < Graft-versus- h‘os}j\lsease(M\M?Jd\ua,n) recep ors -\.\_. ,7.__.,/.
« This is the underlying cause of

graft us host disease.

Antigen

Hall: Guyton and Hall Textbook of Medical Physiology, 12th Edition
Copyright © 2011 by Saunders, an imprint of Elsevier, Inc. All rights reserved,
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The Clinical perspective of
Leukocytes and immunity



| !?Clinical o | o -
. - Leukopenia is never beneficial,
Perspective Leu ko pen I a as we know WBCs play a vital |
 rolein fighting microorganisms. |

:Lalias Leukopenia 4al<
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K Leukopenia, or low white blood cell count, is usually the result of reduced
production of cells by the bone marrow. -
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* |t can allow clinically severe infections with organisms that are not usually
pathogenic.  =e L

ek s
7_,u sf pdll Jia (ulce )ugL\xwywj Ly
( spiratory infections) duwdis =Ll g
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« Within two days of bone marrow shutdown mucous membrane ulcers or
respiratory infection may occur. filetat

Ll aall ol S 5] e Ugpal pliall ¢ 155 Lla Ji& —
(Chemical toxins) 1sbas! asawdl.2
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ﬁ
- Causes of leukopenia: radiation, chemical toxins, some medicines. sttt wewin s
Due to damage of the bone marrow cells and having an aplastic effects

Ll (Ko o
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/7 (1301 57 Laab¥ 1) ol clgil sy Tonaale LA €LY iy (ol geabinl] ¢ L)) Lpta ¥ Lol e o
(acute phase) sslall da,ll Jska sl bl peall go Laguas

In most cases marrow precursors can reconstitute normal blood ceII counts with

proper support after the acute phase. - -
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. Uncontrolled productlon of abnormal immature white blood cells due
to a genetic mutation. - ST

*It is characterized by having Cional prollferatlon lineage-specific
tumors, often immature cells.

| _eukemias are.. w,w e

Ul om) Letkemia il - > (nelirophils, basophils, eosinophils, monocytes

R '—“«”“&Lymphocytlc VS. myelogenous (depending on the origin of those

4 (lympho yt) Lossialll
Ldalll iall i ¢ L

»uu«wu::M tumor CellS) emia (Ees): :%-été!l.ecﬁt"”l

A 2 uJ )mmusmdunku

Tane 21 i LSl UaiKa 2 LA (e 53a3 leukemia dI ¢ 151 o

e L =N LT G 1 LS i ST 05 LA
w e Acute vs. Chronlc (sometimes up to 10-20 years).: S >

 Leukemias with partially differentiated cells may be classified as the
type that is more similar to neutrpllc, eosinophilic, basophilic, or

monocytic leukemias.

11
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PerspectweCllnlcal Effects of Leukemias
@ 1. Overgrowth in abnormal sites — Luask it (SLoi od byill sall
el Al L) T it ST 335 Tady dule s jub J<y SIST Lall Lla

) el 1y e il o0
<Resulting from the overgrowth of leukemic cells in abnormal

@ 3. Spread (;Laawl)
. @ 2. Invasion of bone (aUssll 53¢) (o] LaasSlll Lola JAST ool ger
S IteS A ) G 385 Ty plaall ¢ 5 (30 T35 LiaSsll Lplae e AT sl
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(vascular) Lssall Leg¥le
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*Invasion of bone from the marrow, with pathologic fractures. -

ver) < §

— /7:;;“:“ s e
« Eventually spreads to vascular and lymphatic “filters”...spleen, =<5«

lymph nodes, liver, other organs.

* Replacement of normal bone marrow, resulting in infection, and
bleeding. (due to the decrease in the number of WBCs and>
platelets) mf‘ei'j°e”£7"¢f§f:ﬁlm§L°ErCiiiwif““”’“““““ L

REW|
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Clinical Tyl s i ol oGS s §
ijerspecme Immunologic Tolerance |

¢Immunologic Tolerance s L
e el Sl 38 o
(p atho g S) Lol plea¥l Laalee

* Host defense employs powerful destructive mechanisms. : s e

.)L.A.\u
%,a m","u;my o (oo 1% sk alay g Gl 5lgall

* These must be directed at pathogens while protecting hostj
tissues from damage. (and that is the function of the Tolerance

S oelill Jantll 3iat, S
T) delill Lota b oL oll3 sy

Mechanism).;&vmee

R
« “Tolerance” in acquired immunity is achieved mainly by clonal

selection of T cells in the thymus and B cells in the bone marrow

* clones that bind host antigens with high affinity are induced to
undergo apoptosis, and are deleted.

* The immune system selects only the clones that are reactive against
foreign antigens, and that’s how it works as a kind of protection for our
body’s tissues. - "

piladl lad Ul Sl Lpladl bis odue
.zl 5l (Autoimmune diseases) 4513 duelie G el cuas 33 (31 3,Lall IR e palasll alige




[e?wnical Fallure of tolerance produces

Perspectlve ‘0
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1.
Rheumatic feve (LA)MJ_)J&QI)
(31 oLl Jia) strepto S €53 (e Ly (goae day Sasle

Such as: ZazETromEs
Lnl Jealills L3I & LALMPI@ a5 llile

) il s it = Vity™ ladl s 58 gandd) ¥

- Rheumatic fever (cross reactivity with streptococcal antigens).

2 P ttttt ptococcal | glomeru lonephritis
ANER )A& sde da Saale

. Post-streptococcal glomerulonephritig. ==

Myas! Q (JA@’M.;‘J)

w&a( IhI CEPLOrS) (LS tiaes | 3kiiano aus 3ulio aliual @ity pual e
> wgw LAJL«..@.N;‘&

o] 51 Tall ysaing cobidall Cins el 4

-;Myasthenla gravis (antibodies to acetylcholine receptors).

erythematosus (SLE — ¢/ ,aall 4541)

31l e Bl G lyel ST anle
( 1 Jeolal I ) sl 9 50550 Lol Woha pe B el palere

C-SVét“ewmlc lupus erythematosis (auto-immunity to multiple
tissues). EEahal

worall wlaall gasll weliadl Gad]

Rheumatic fever Juolially il streptococcus LpiSo 2o Clliaio Jelay
Post-strep S Sy sgue d=y 3ol pluzl
glomerulonephritis

Myasthenia gravis O)asll ACh O)udiiuns dub olae pluxl
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Clinical : :
Q?Perspective o Immunlzatlon
Immunlzatlor)ﬁsi a method used to strerijg&t&ﬁéuén'our immune response by
injecting either killed or attenuated organisms at short or long intervals,
several times. This process enhances the immune response, making it

stronger and more effective in combating infectious agents.
pan el Gy Sl 55 i ] 1] "

* Injecting killed organisms or their products . e s oo

uu ,mggf,x s S i 3 g Sl e /-_7 -\Sl;:o:mg ;:o‘iglt; (pertussis — ¢ <ull Jlall)
* typhoid, whooping cough (pertussis), dlphtherla, tetanus e i

qum,..w,m LK sle

*Smallpox ( aall)

toxoid.
2. ¢ Attenuated organisms (s La ol Sud): ~Yellow fever (-l iuall gaall)

7ymu gw,wm_,a,iw s €] 23 S (g s o kil aie -PI 0 (JLkYI JL)
asles (iuasl)

+ Infection with attenuated OrganiSMS. . ;s e

anlall gsuall 4t LY as¥l

« Smallpox, yellow fever, polio, measles, herpes
zoster, other viral dlseases

3. @ Passive immunity (Lol debtl):

A pesd ‘m%ﬂ#hhéuebuewkﬂ&‘@h@ehei@mﬁeue”;L‘AY‘M' Killed vaccine 2o of Ciuo LigySan [RTX] S5 i puand
7 b » ‘ ) . -
. P ) L,“Mua)d A Sulde L._.; ellac)e Attenuated vaccine i > gxSae ol o> ROSTETINS
assive immunity. . mozs e e
B il wwwuf,uwwu«wmwu“ Y
.

*Infusing antibody or actlvated T cells from an
individual (antibodies last 2-3 weeks),
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Clinical & Eblmaimiii gy
ijerspectwe Allergy and hypersensitivity

Two main types: ;oo -

T cell medlated (delayed) ~ &*wm@ﬁf}“
« poison ivy (=>W) | nickel allergies. &~
» usually cutaneous; can occur in Iungs with
airborne antigens. S ey

( tiger )wl ul&lgEJ‘qu.u (\> Ath
(@l Lotall) basophils s mast cells L ma(“ At

s T alall Lucoliaas
o @1 (histamine) cpe ewgd | 3Ls LOAL) siae

 IgE mediated (immediate).eé«mwto-w«»:w 0 SO S b et
IgE-mediated allergic reactions occur when IgE binds to an antigen,

activating basophils or mast cells. This causes an immediate response
and is seen in allergies like eczema and hay fever. Activated cells can

bind millions of IgE molecules and release histamine, triggering o sl o 8,81 0

inflammation. e e

“ typical allergies. i

* a single mast cell / basophil can bind 500,000 IgE A== " Vi
Molecules. A / |

/ v
4



Mast cell / basophil das il gedlys biue £y 1ia F als
(e 1 LAl Guadl WA clua 5a3) degranulation

Clinical

rerspective Mast cell / basophil degranulation

Ll K3l
SOphils 5 Mast Cells Loka Luuil (3 e o Ll 51 (Allergic r€aCHHON) dpuubuva g0 s

MS!N(M)L@_.JN@'—dg nulatiof MMMM}LMM
Slpaa¥ls sl AT Jis Lnnbaall (2 hels CLEIYT s 458 Tkas slse (le $5ia3 Slwall sia

Once these cells are activated, they release their granules,
which contain the following substances:

. Hlstamlnewf_N ;if;“?::? ;

S (ol Wall olay3Y)
b oliggnll g 1 Lol | 5SS (o e Lusie
<lalYl ddge ‘)&‘ .)ﬂ-\l | Leg¥l glusi©

- Proteases = ... it

3. Leukotriel . 5 P
o ot L) el 5 ol 5 s — Elagll bl AL ©

Sae J,L Ui ~oulbeg a0
ﬁ;t Eos phl d phl chemotactic factors

* Leukotrienesz.c.....

« Eosinophil and neutrophll S
chemotactic factors

5. Heparin (os,kaed)

*Heparin= i
Platelet activating factor

C 6. Platelet Activating Factor (iliall huss Jale)
Aoyl Leg¥l HL“-“J‘-E_):‘
Aalall e QY pull biad od sl
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alal asedll

Jyemese  Allergic manifestations

* Anaphylaxis SN et S

Staan il L

- systemic, potentially fatal Zooircamoino .

— (volume 108s) adll ana (o pals = Lieg¥ (e Jilud | peits = (capillary permeability) o sl Ll 8abye

o Widespread VaSOdilatation .(c;cﬂovascmarshock)@ujwumywd&aw

« 11 Capillary permeability, volume loss, contribute to cardiovascular
shock, which is a serious condition. T

é *Bronchospasm (Lslsell oluadll od 32i)

* Leukotrienes released from activated leukocytes — bronchospasm,====="
wheezing, dyspnea, and shortness of breath.— ————> =05

Glaal gegll oylasie

Treatment: epinephrine (to provide sympathetic stimulation) and antihistamines.

“Epinephrine (i) = (o lualll iy dainall giy) sl gonanll jleall ki,
@ 2. Urticaria (sl 51 LoSa): > > °

ol el 81 0 5 @) +Antihistamines (o Liowell olslas) = Salls aysill o SIS The Hiues

L | ]
e Urticaria =
.alall 5lyeal = (localized vasodilation) dseall LSl gaidgs duugit

(5. / Hives) ¢ Ll = alall (J) Jilsed] € 455 — dues¥1 &3l 5ulyr

* localized vasodilatation and red flare i2.swawsimmn—

Al Sl o ygliis odIAS Banh Eae |

* Increased permeability and swelling (“hives”)
Q ATreatment: antihistaminesgs

*Antihistamines (Jis Claritin si Cetirizine) ua/,e¥! s Gl o livasgd | Jalsil,

18
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(gremeccne Allergic manifestations (cont’d)

1Hyf (dﬂ a1 gl s3a)

* Hay fever, s

(mat cells) Tl LOUAI1 e 5,8 il palivasgl] Lpsann
ayl

[ h ISta ml ne m ed Iated Z .(runny n.(‘)se) G iy ol i (Vasodilatif)f\)-;ﬁilg_azd_,“ﬂ af;ﬂlé_..“,:'[\; ol \»,,aiii_\,i Slyaals (sinuses) Ll cpall Gl Lyl oSas

Dy AN led] = Sl € gn = S hsatdl Ll suliye

« Vascular dilatation in the nasal passages causes a runny nose. These sinuses

may also become inflamed, along with redness or itchiness of the eyes.
. g
* leakage of fluid
* SNEEZING st Staios Ut ) 355

r_? +Local corticosteroids (<& olalay) — Llalall sVl o bydll Gl Julsd,

Treatment: Anti-histamines, local corticosteroids (to redness the immune response).

*Asthma-, coimee ..
(o ls Slaadll 3l i o1,) loUkotriENES 4o el a3 555 5 B»l»'.oln(':hospasm S
- mediated largely by leukotrienes.  » becoiitim, -
+B, agonists (bronchodilators) Jis Ventolin — 13ss &ilsgd| o luadll alosi.
* Characterized by sustained bronchospasm. [ ey i s

Treatment: 3, agonists (bronchodilators) , inhaled steroids (to reduce airway
inflammation), leukotriene receptor blockers; treat upper airway component

b ol o 541 #
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Physiology Quiz 7

Pet the Quiz Cat to
Reveal Your Challenge!
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