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Innate Adaptive
iImmunity iImmunity

stimulated by (“adapt
to”) microbes and are
present even before capable of recognizing
infection microbial and
nonmicrobial
substances

evolved to specifically
recognize microbes
and protect
individuals against
infections

after exposure, more
powerfull

first line of defense immune response




Innate iImmunity

Major components :

epithelial barriers that block entry
of microbes

phagocytic cells (mainly
neutrophils and macrophages)

dendritic cells

natural killer (NK) cells

several plasma proteins, including
the proteins of the complement
system




The two most
Important cellular
reactions of innate

Immunity

* Inflammation -2
phagocytic

leukocytes are
recruited and

activated to kill
microbes, and

e anti-viral defense,
mediated by dendritic
cells and NK cells.

The early innate
Immune response

§ * provides the initial

defense against
Infections

e triggering the
subsequent, more
powerful adaptive
Immune response




» Consists of
lymphocytes and their

: products, ex.
Adaptive  jntibodies

Immunity . Two types:
 humoral Immunity
« cellular immunity




* protects against
extracellular
microbes and

their toxins

* mediated by B
lymphocytes
and antibodies

(19)

* responsible for
defense against
intracellular
microbes.

* mediated by T
lymphocytes




B lymphocyte

Plasma cell

Microbial antigen
in phagocyte

CD8+ cytotoxic T lymphocyte

Infected cell containing
microbial antigen

FIGURE 6-1 The principal classes of lymphocytes and their functions in adaptive immunity.
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* CELLS

coMPONENTs ° TISSUES
OF THE « SELECTED MOLECULES

'S'\f(“é?ga * Major Histocompatibility

Complex (MHC) Molecules
« Cytokines




T Lymphocytes

B Lymphocytes
Dendritic Cells
Macrophages
Natural Killer Cells

Generative Lymphoid Organs
* thymus and the bone marrow
Peripheral Lymphoid Organs

* lymph nodes, spleen, and the mucosal
and cutaneous lymphoid tissues.




T Lymphocytes

 develop from precursors in the thymus.
 Mature T cells are found In
|« the blood ( 60% to 70%), and

 T-cell zones of peripheral lymphoid
organs.

 Each T cell recognizes a specific cell-
bound antigen by means of an antigen-
specific T-cell receptor (TCR)




B Lymphocytes

* develop inthe bone marrow.
* 10% to 20% of the circulating lymphocyte

* present in peripheral lymphoid tissues
such as lymph nodes, spleen, and

mucosa-associated lymphoid tissues

* recognize antigen via the B-cell antigen
receptor complex

 Membrane-bound antibodies called IgM
and IgD, present on the surface of all
mature, naive B cells




Dendritic cell

* two types of cells

 Interdigitating dendritic cells, or just
dendritic cells, the most important
antigen-presenting cells (APCs) for

Initiating primary T-cell responses
against protein antigens
* follicular dendritic cell =2 in the

germinal centers of lymphoid follicles
In the spleen and lymph nodes




 l[ocated at the right place to capture
antigens—under epithelia and in
the interstitia of all tissues.
Epidermis -> Langerhans cells.

e express many receptors for
capturing and responding to

microbes (and other antigens)

* In response to microbes, dendritic
cells are recruited to the T-cell
zones of lymphoid organs, where
they are ideally located to present
antigens to T cells.




Dendritic cell




Macrophages

* part of the mononuclear
phagocyte system

* Important functions :
« as APCs in T-cell activation.
 cell-mediated immunity 2> T

cell activated

* humoral immunity->
phagocytose and destroy
microbes that are opsonized
(coated) by IgG or C3Db.
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Natural Killer Cells i

* 10% to 15% of peripheral blood
lymphocytes &
* kill a variety of infected and tumor cells,

* without prior exposure to or activation by
these microbes or tumors

« an early line of defense = viral infections,
some tumors

« Two cell surface molecules, CD16 and
CD56a-> identify NK

« Secrete cytokines - activates
macrophages to destroy ingested microbes

W



A. Inhibitory receptor engaged

= NKcell

Activatingqm <
receptor

Self class |
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NK cell not
activated;
no cell killing
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NK cell Virus inhibits class |
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NK cell
activated;
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infected cell




Cell-mediated Immunity

Antigen caplure Actvation of Expression of
by dendritic DC by microbes receplos for lymph
cells (DC) e DO chemokines
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Migration of
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ﬁ MACROPHAGE ACTIVATION, KILLING OF
KILLING OF INGESTED MICROBES INFECTED CELLS
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Humoral immunity
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HYPERSENSITIVITY



W

HYPERSENSITIVITY
REACTION

Individuals-> exposed to an antigen = sensitized.

repeat exposures to the same antigen trigger a pathologic
reaction => hypersensitivity, implying an excessive
response to antigen.

The development of hypersensitivity diseases (both allergic
and autoimmune disorders) is often associated with the
Inheritance of particular susceptibility genes



A general principle 2
hypersensitivity reflects an imbalance between the
effector mechanisms of immune responses and the
control mechanisms that serve to normally limit

such responses
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The main types of hypersensitivity reactions

immediate hypersensitivity
(type | hypersensitivity)

antibody-mediated disorders
(type Il hypersensitivity)

immune complex—mediated
disorders (type lll
hypersensitivity)

cell-mediated immune
disorders (type IV
hypersensitivity)




Allergen (e.g, pollen
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Type Il Hypersensitiv

A. Opsonization and phagocytosis
Phagocytosed

Opsomze§ Fc receptor cell

Fc

receptor. ) S Neutrophil _/_
2 : : Complement E

anzymes,
by-products reactive oxygen
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Inflammation and tissue injury
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(ACh) TSH receptor ! TSH
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ACh receptor ) Y % acentor epithelial
\ . Ve o cell
Muscle
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neurotransmitter to receptor Antibody stimulates receptor without hormone




Antigen in i W
circulation :

N @ Type il
” hypersensitivity

PHASE 1l
Immune complex

and Fc receptor
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Type IV hipersensitivity

A. Delayed-type hypersensitivity and immune inflammation
Cytokines
CD4’ (IFN-v, TNF) -
,| T cell = @ g =—p
-“ (TI-.” I

% Macrophage activation,
inflammation

2\ Inflammation

S Cytokines
ST . gl cpg+  (IL-17,1L-22)
APC | | T cell = @ g
presenting (Tr—1 7)
antigen >

Tlssue injury

B. T cell-mediated cytolysis

S I

cDs*
»a«
Cell killing and

tissue injury




TABLE 6-2 -- Mechanisms of Immunclogically Mediated Hypersensitivity Reactions

Type of Reaction

Immediate (type |)
hypersensitivity

Antibody-mediated

(type 1l)
hypersensitivity

Immune complex-
mediated (type Ill)
hypersensitivity

Cell-mediated (type
IV) hypersensitivity

Prototypic Disorder

Anaphylaxis; allergies;
bronchial asthma (atopic
forms)

Autoimmune hemolytic
anemia; Goodpasture
syndrome

Systemic lupus
erythematosus; some forms of
glomer-ulonephritis; serum
sickness; Arthus reaction

Contact dermatitis; multiple
sclerosis; type | diabetes;
rheumatoid arthritis;
inflammatory bowel disease;
tuberculosis

Immune Mechanisms

Production of IgE antibody -+ immediate release of
vasoactive amines and other mediators from mast
cells; later recruitment of inflammataory cells

Production of IgG, Igh =+ binds to antigen on target
cell or tissue = phagocytosis or lysis of target cell
by activated complement or Fc receptars;
recruitment of leukocytes

Deposition of antigen-antibody complexes -+
complement activation = recruitment of leukocytes
by complement products and Fc receptors -
release of enzymes and other toxic molecules

Activated T lymphocytes —+

(i) release of cytokines =+ inflammation
and macrophage activation;

(i) T cell-mediated cytotoxicity

Pathologic Lesions

Vascular dilation, edema,
smooth muscle contraction,
mucus production, tissue
injury, inflammation

Phagocytosis and lysis of
cells; inflammation; in some
diseases, functional
derangements without cell or
tissue injury

Inflammation, necrotizing
vasculitis (fibnnoid necrosis)

Perivascular cellular infiltrates:
edema; granuloma formation;
cell destruction




Inflammatory Diseases

« Autoimmune hemolitic anemia

« Autoimmune
thrombocytopenia

* Myastenia gravis
* Graves disease

« Goodpasture syndrome
« SLE #
 Polyarteritis nodosa




* Type 1 diabetes
melitus

» Multiple sclerosis

 Rheumatoid arthritis
» Systemic sclerosis

* Sjogren syndrome

* IBD




Immunodeficiency syndromesjg

Primary immunodeficiency disorder w

# IgA deficiency

« Hyper IgM syndrome
* DiGeorge syndrome
e etc

Secondary immunodeficiency disorder

Acquired immunodeficiency syndrome (AIDS



gp41

gp120

p24 capsid

Lipid bilayer.

Integrase

Protease

RNA

p17 matrix




Fusion of HIV membrane
with host cell membrane;
entry of viral genome
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FIGURE 645 The life cycle of HIV, showing the steps from viral entry to production of infectious virions. (Adapted with
permission from Wain-Hobson S: HIV. One on one meets two. Nature 384:117, 1996. Copyright 1996, Macmillan




TABLE 6-14 -- AIDS-Defining Opportunistic Infections and Neoplasms Found in Patients with
HIV Infection

PROTOZOAL AND HELMINTHIC INFECTIONS

Cryptosporidiosis or isosporidiosis (ententis)

Toxoplasmosis (pneumonia or CHNS
infection)

FUNGAL INFECTIONS

Prneumocystosis (pneumonia or disseminated infection)
Candidiasis (esophageal, tracheal, or pulmonary)
Cryptococcosis (CMS infection)

Coccidicidomycosis (disseminated)

Histoplasmosis (disseminated)
BACTERIAL INFECTIONS

Mycobacteriosis (“atypical,” e.g., Mycobacterium avium-intracellulare, disseminated or
extrapulmonary; M. fuberculosis, pulmonary or extrapulmonary)

Mocardiosis (pneumaonia, meningitis, disseminated)

Salmonella infections, disseminated
VIRAL INFECTIONS

Cytomegalovirus (pulmonary, intestinal, retinitis, or CNS infections)
Herpes simplex virus (localized or disseminated)
Varicella-zoster virus (localized or disseminated)

Progressive multifocal leukoencephalopathy

CMNS, central nervous system.




IMUNISASI



Imunisasi/vaksinasi :

Prosedur untuk meningkatkan derajat imunitas, memberikan imunitas
protektif -dengan menginduksi respon imun terhadap pathogen
dengan menggunakan preparat antigen nonvirulen/nontoksik

Cara: vaksinasi (induksi kekebalan secara aktif) maupun pemberian
antibodi (induksi kekebalan secara pasif)



Pasif

lgG plasenta (ibu) = janin
IgA kolostrum = bayi

Aktif

Infeksi kuman

BUATAN

Pasif

Antitoksin
antibodi

Aktif

Toksoid

vaksinasi




Vaksin untuk imunisasi aktif dapat mengandung:
organisme hidup yang dilemahkan (Iive-attenuatec?
vaccine)
organisme mati utuh (killed whole organism)
Sekret atau komponen mikrobial
toksin yang telah didetoksifikasi (toxoid)
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VAKSIN HIDUP

Menginduksi infeksi non klinis yang dapat sembuh
dengan sendirinya "
Dimediasi oleh komponen humoral dan seluler
Proteksi terhadap patogen intraseluler

Dapat BERBAHAYA pada pasien immunocompromised
Virus hidup: virus polio (vaksin Sabin), measles,
mumps, rubella, chicken pox, hepatitis A, yellow fever
Bakteri hidup: Mycobacterium bovis "



VAKSIN MATI

Vaksin virus mati (oleh panas, kimiawi dan
ultraviolet):- polio (vaksin Salk), influenza, rabies W
Vaksin bakteri mati: tifoid, kolera, pertusis
Komponen bakteri: dinding sel misalnya hemofilus,
pertusis, meningokokus, pneumokokus

Komponen virus: protein antigenik misalnya
hepatitis B, rabies dll.

Modifikasi toksin patogenik (toksoid): difteri,
tetanus, kolera.
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" TUJUAN PROGRAM IMUNISASI

Subdit Imunisasi, Dit. Epim-Kesma, Dit Jen PPM & PL, W
Departemen Kesehatan R.I)

UMUM

Turunnya angka kesakitan, kecacatan dan kematian
akibat penyakit yang dapat dicegah dengan imunisasi
(PD31)

KHUSUS

Tercapainya target UCI (Universal Child Immunization) di
seluruh desa/Kelurahan

Tercapainya komitmen global



ﬁKomitmen Global

Eradikasi Polio

Eliminasi Tetanus I\/Iaternal dan
Neonatal '

Reduksi Campak

Reduksi Hep.B



Jadwal Imunisasi Anak Usia 0 - 18 Tahun
Rekomendasi Ikatan Dokter Anak Indonesia (IDAI) Tahun 2017
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HERD IMMUNITY

Berlaku pada penyakit yang penyebarannya dari
manusia ke manusia

Setiap penyakit memiliki kadar imunitas tertentu
pada populasi

Oleh karena itu, sebuah penyakit dapat diberantas
walaupan beberapa orang masih rentan
Memberikan perlindungan tidak langsung kepada
Individu yang tidak divaksinasi seperti individu yang
divaksinasi.

W



Perlindungan pada populasi yang tidak divaksinasi

terjadi bila jumlah individu yang divaksinasi melewats
ambang batas. Misalnya ambang untuk vaksin MMR
adalah 95%. Bila lebih rendah dari itu, misalnya 70%
yang divaksinasi, reservoar tetap ada dan terjadi KLB

di antarﬁa iIndividu yang tidak divaksinasi. &
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TETANUS NEONATORUM
Tanpa fasilitas memadai, CFR >90%

ditargetkan untuk dieliminasi
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IMUNISASI

> Imunisasi aktif dapat menyebabkan demam,
malaise dan ketidaknyamanan.

> Beberapa vaksin menyebabkan nyeri sendi atau
arthritis (rubella), kejang, kadang-kadang fatal
(pertusis) atau gangguan neurologis (influenza).

> Alergi telur dapat berkembang sebagai
konsekuensi dari vaksin viral yang dihasilkan
dalam telur (measles, mumps, influenza, yellow
fever).



WAKTU TIMBULNYA
REAKSI VAKSIN X

Vaksin inaktif: umumnya dalam 48 jam setelah
vaksinasi

Vaksin hidup: tergantung waktu yang dibutuhkan virus
untuk bereplikasi

Contoh: vaksin MMR, reaksi dari komponen:

o campak (malaise, demam, ruam) - minggu
pertama setelah vaksinasi

o rubela (nyeri, kaku atau nyeri sendi) -
minggu ke-2 setelah vaksinasi

o mumps (pembengkakan parotis) - minggu
ke-3 setelah vaksinasi



Surveilans
Kejadian Ikutan Pasca Imunisasi

. &

Semua kejadian sakit dan kematian
yang terjadi dalam masa
satu bulan setelah imunisasi
yang diduga disebabkan oleh imunisasi



Bagan Maturasi Perjalanan

Program Imunisasi
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