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Severe Acute Respiratory Syndrome
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Comb slieg the Diseasc

The global SARS outbreak

Estimated annual deaths
worldwide of children under

5 years of age, by pathogen

Deaths
Pathogen (thousands)
Pneumococcus’ 841
Measles 530
Haemophilus 945
(strains a-f)*
Rotavirus' 800
Malaria 700
HIV 500
RSV 500
Pertussis 285
Tetanus 201
Tuberculosis 100
“Bold signifies pathogens for which an
effective vaccine exists.
*A licensed vaccine is being tested for possible side effects.
SOURCE: Data derived from WHO publications.
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Fig.1.8 Major lymphoid organs and tissues.




Back to the Nature Balance
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An overview of the body's defenses

_ Second line of defense  Third line of defense

» Skin * Phagocytic white * Lymphocytes
* Mucous membranes blood cells » Antibodies
« Secretions of skin and « Antimicrobial prolelns
mucous membranes * The inflammatory
response
Copyrig © Pearson Inc.., publi as B G

Respiratory
defenses




A simplified view of the inflammatory response
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Phagocytic cells

Neutrophils are cells that become phagocytic in
infected tissue: Comprise 60% - 70% of total white
cells; Attracted by chemical signals, they enter
infected tissues by amoeboid movement; Only live
a few days as they destroy themselves when
destroying pathogens.

Monocytes comprise only about 5% of the WBC, but
they provide an even more effective phagocytic
defense. They mature, circulate for a few hours,
then migrate to the tissues where they enlarge and
become macrophages.




Microfilaria attacked by macrophages

Figure 1-5d
Kuby IMMUNOLOGY, Sixth Edition
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TABLE 2-5 MEDIATORS
OF ANTIMICROBIAL AND CYTOTOXIC
ACTIVITY OF MACROPHAGES AND

NEUTROPHILS
Oxygen-dependent killing Oxygen-independent killing
Reactive oxygen intermediates  Defensins
O; (superoxide anion) Tumor necrosis factor «
OH" (hydroxyl radicals) (macrophage only)
H,O, (hydrogen peroxide) Lysozyme
ClO  (hypochlorite anion) Hydrolytic enzymes

Reactive nitrogen intermediates
NO (nitric oxide)
NO; (nitrogen dioxide)
HNO, (nitrous acid)

Others
NH,Cl (monochloramine)

TRV

IR
Selective theory
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nstructional theory

PRTE R
Clonal selection
theory




Antigen receptor I ules% 0
5 Q .

Variety of B cells

Clonal selection

/\ Y

| A ¥

59 N Antibody e ..
)

< "> N £

Clone of memory cells Clone of plasma cells

EFEELE A gt

& - M (specificity )

s B M (diversity)

e (memory )

B RyeRl (self/nonself
recognition )




i f & (Passive immunization)

Red BT Fe (TrPg) BRI A MR
f/ETEEJ ’ f_E_ Bﬂ—}-‘i/{:@ ’ _;ﬁ_" ga'h%&'k}— o

LopfRen: g Pff s Brnsd s of

2.4 Lt ded Hu s ale @O0 ATE R

vORE AR Dlde !l fRd e }%‘

A # R (Active |mmun|zat|on)

ok d (Fdh ) 3~ AREIS o SIAR R R
o M kimEs > ik o BBl

2. A L

-
Leh e Ed R (BY) LA
g




(a) Active Immunity

Infection
Pathogen
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Vaccination

Pathogen g ) !
{';2- —_— ‘\ Z C Madical Workers \\'f\ C
i 7 / 3 Separate Out
leao * f \ Antibodies 1o \ {
Made Harmless [ A= Nemo [« §
(1 F | ___._-'p' .
Stimulates Production .-"J A=<\ = B mlr:‘ mma i
of Antibodies ¥ | \ f .
Immune \ | Temporary
\ Adutt \_ Immunity

DU IR EPIE TS g 1551

%3 15 ( B ) AR =2
YRR (B ) i (B dE)
BEUREr] Y ?F'V?s:

= HE RS = FHRE R A




Common agents used for passive

Cytomegalovirus

Respiratory disease
Snake bite

Tetanus

Varicella zoster virus

Diphtheria Horse antitoxin

Hepatitis A and B Pooled human immunoglobulin
Measles Pooled human immunoglobulin
Rabies Human or horse polyclonal Ab

TABLE 19-2 : SREE
Immunization

Disease Agent

Black widow spider bite Horse antivenin

Botulism Horse antitoxin

Human polyclonal Ab

Monoclonal anti-RSV"*
Horse antivenin

Pooled human immunoglobulin
or horse antitoxin

Human polyclonal Ab

*Respiratory syncytial virus
SOURCE: *Adapted from A.C

I, 1999, Clinical Inmunology 93:5.

P

Table 19-2
Kuby IMMUNOLOGY, Sixth Edition
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Immunological memory

104 - Secondary
Second exposure immune
E to antigen A, response to
= first exposure antigen A
%E 103 to antigen B
g5 - First exposure
§ > to antigen A
m
SE 102 Primary
> 'g Antibodies Antibodies  immune
a2 to A toB response
=] to antigen B
= 107 -
100 j 1 | I 1 | I I |
0 7 14 21 28 35 42 49 56
Time (days)
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FABLE 2-3 NORMAL ADULT
BLOOD-CELL COUNTS

Cell type Cells/mm’ %

Red blood cells 5.0 X 10°

Platelets 25 X 10°

Leukocytes 7.3 X 10°
Neutrophil 50-70
Lymphocyte 20-40
Monocyte 1-6
Eosinophil 1-3
Basophil |

PLURIPOTENT

\ STEM CELLS

LYMPHOID
STEM
CELLS

MYELOID
STEM CELLS

Lymphocytes

; o
L

-
ST, Eosinophils

Monocytes ‘\mf;"‘”

Neutrophils

B cells T cells




Pluripotent
stem cell

Thymus

l B cell : l T cell

Lymphoid tissue (lymph nodes,
spleen, blood, and lymph)

Specialized lymphocytes
& attacking a cancer cell




Cytokines are
released by the
interaction of
immunocom-
petent cells
fe.g. mono-
cytes, lympho-
cytes) and act
on foreign (can-
cer) cells and
on endogenous
cells. Erythro-
poietin (EPO)
released from
the kidney also
promotes the
production of
new erythro-
cytes.

(a) Inducing
stimulus

Cytokine-producing cell

. Cytokine
oo c../ &
e ™
L ]
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P v

Target cell

Biological
effects
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Epitopes (antigenic determinants)

Antigen- Epitopes
binding (antigenic

Antibody A sites determinants)

Antigen

Antibody B
Antibody C
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The structure of a typical antibody molecule

? binding site

(a) Basic structure of an antibody molecule

Copyright © Pearson Educall
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Cummings.

Antigen
Epitope
(antigenic
+. determinant)

Antigen-
binding
site

(b) Close-up view of an antigen-
binding site with bound antigen
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TABLE 4-2 PROPERTIES AND BIOLOGICAL ACTIVITIES*
OF CLASSES AND SUBCLASSES OF HUMAN SERUM IMMUNOGLOBULINS

Property/Activity 1gGl 1gG2 15G3 13G4 IgAl IgA2 g IgE gD
Molecular wighl' 150,000 150,000 150,000 150,000 150,000~ 150,000~ 900,000 190,000 150,000
600,000 600,000

Heavy-chain yl ¥2 +3 v al wl n . b
component

Normal serum 9 3 1 0.5 30 0.5 15 0.0005 003
level (mg/ml)

In vive serum 23 23 8 23 6 o 3 25 3
half life (days)

Activates classical + +f= ++ s s = +++ = -
complement
pathway

Crosses placenta + +/- + + - - - =

Present on - - - - - - + - i
membrane of
mature B cells

Binds to Fc ++ L ++ + = = ? - -
receptors of
phagocytes

Mucosal transpart - - = = ++ ++ + = =

Induces mast-cell - - ~ - - - - + -

degranulation
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Figure 1.27 Successful vaccination
campaigns. Diphtheria, poliomyelitis
and measles have been virtually
eliminated from the USA, as shown by
these three graphs. The arrows indicate
when the vaccination campaigns began
Subacute sclerosing panencephalitis
(SSPE) is a brain disease that is a late
consequence of measles infection for a
minority of patients. Reduction of
measles was paralleled by a reduction in
SSPE 15 years later, Because these
diseases have not been eradicated
worldwide and the volume of
international travel is so high,
immunization must be maintained in
much of the pepulation to prevent
disease recurrence.
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History
e & £ & (Variegation):

In contact with smallpox at skin (<18" century)
e &+ ;& (Variolation):

Inoculation of smallpox into skin (19" century)

® % u 444 (Vaccination):
Inoculation of cowpox into skin (20t century)

Louis Pasteur
1885

i 'f Wood engraving of Louis
N\~ Pasteur watching Joseph
. Meister receive the rabies

vaceine.
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Mast ccll Inflammation

= NCF Mediators
Plasma cell PAF

= -
PAF ® ® Platclets
-

I

5° e N £ 4 =
Macrophage HG 0{{’. \

) i

f =

IFN-y

Chemotaxis

Some influenza A strains and
TABLE 18-2 their hemagglutinin (H) and
neuraminidase (N) subtype
Antigenic
Species Virus strain designation subtype
Human A/Puerto Rico/8/34 HON1
A/Fort Monmouth/1/47 H1N1
A/Singapore/1/57 H2N2
A/Hong Kong/1/68 H3N2
A/USSR/80/77 H1N1
A/Brazil/11/78 H1N1
A/Bangkok/1/79 H3N2
A/Taiwan/1/86 H1N1
A/Shanghai/16/89 H3N2
AfJohannesburg/33/95 H3N2
A/Wuhan/359/95 H3N2
A/Texas/36/95 H1N1
A/Hong Kong/156/97 H5N1
Swine A/Sw/lowa/15/30 H1N1
A/Sw/Taiwan/70 H3N2
Horse (equine) A/Eq/Prague/1/56 H7N7
A/Eq/Miami/1/63 H3N8*
Bird A/Fowl/Dutch/27 H7ZN7
A/Tern/South America/61 H5N3
A/Turkey/Ontario/68 H8N4
A/Chicken/Hong Kong/258/97 HsN1t
*H3N8 has recently been shown to cause flu-like iliness in dogs; the
species shift occurred with no reassortment of genes.
TAs of 2006, a dangerous new H5N1 avian strain has infected
approximately 175 humans with 50% mortality.

Table 18-2
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W. H. Freeman and Company
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Inhaled materials

Plant pollens
Dander of domesticaled anmals
Mold spores
Feces of vary small animals

B housa dust mites

Injected materials

Insect venoms
Vaccines

Drugs ) _
Therapeutic proteins

Ingested materials

Food
Orally administerad drugs

Contacted materials

Plant leaves *

Industrial producs made from plants .&

Synthetic cheamicals in industrial products

Matals

Figure 10.1 Some substances that
are a common cause of
hypersensitivity reactions.

TABLE 16-1 COMMON ALLERGENS
ASSOCIATED WITH TYPE |

HYPERSENSITIVITY
Proteins Foods
Foreign serum Nuts
Vaccines Seafood
Eggs
Plant pollens Peas, beans
Rye grass Milk
Ragweed
Timothy grass Insect products
Birch trees Bee venom
Wasp venom
Drugs Ant venom
Penicillin Cockroach calyx
Sulfonamides Dust mites
Local anesthetics
Salicylates Mold spores

Animal hair and dander




B 1527 BfERERE - (o) S ANRREEEEEEN » 0 BEAEEETBENREIEZIRRE -




Pola

Benadryl

e as—— e
550* 5 mg

551% 10 mg




Autoimmune Disorders
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X-ray of hands with arthritis




(a) Autograft acceptance (b) First-set rejection (¢} Second-set rejection

Grafted epidermis Grafted epidermis Grafted epidermis
- —— e~ —— e — e
__—‘_ i :_:',‘"__'__ po 2 ‘-\'_\_ ___._f"_"__ = N ,fc';f__ =
Blood \'cs:-h \ / V
Days 3-7: Revascularization Days 3-7: Revascularization Days 3-4: Cellular infiltration
\ [ 3 7 \ (T 5 il
A} // X /
A\ 7 .._J'__&..Jf — _-E;_r_%;'_ o

A Mediators ‘&
/

Days 7=10: Cellulur infiltration Days 5-6: Thrombosis and necrosis

e, a8 TS
hos Blood
clots

Damaged blood vessels

ABO & M 4 ##RHAL M 4 %4

i
EEUMBGLE | ABUE BHUE

71 IsM, HARES | IeG, SHAREA:
AR PRI WoREHI AR

i pCRBCEEE | ABRUN I A#wIN | Rh ()% KB
Bl iFIE | ABAIFGOMSE | Rh(H)IMIILH
ARhHNE 5
Rh ()F% 7 i




DEVELOPMENT OF ERY THROBLASTOSIS FETALIS (WITHOUT RHOGAM) PREVENTION (WITH RHOGA
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¥« % v (DiGeorge syndrome) &

Acquired immunodeficiency syndrome

Acquired immunodeficiency syndrome
(AIDS) is a severe immune system disorder
caused by infection with the human
immunodeficiency virus (HIV). Individuals with
AIDS are highly susceptible to opportunistic
diseases, infections, and cancers that take
advantage of a deficient immune system.
Mortality rate approaches 100%. HIV probably
evolved from another virus in central Africa and
may have gone unrecognized for many years.




The stages of HIV infection

Loss of immune function
more apparent with the

N

700 -

Infection; appearance of
minor symptoms such as characteristic diseases
swollen lymph nodes such as yeast infections AIDS
/ £ ¢ i Tty
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Relative HIV—_
concentration
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500 -

400 -

300 -

Helper T-cell concentration
in blood (cells/mm?)
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Years after infection
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