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Immunology



INTRODUCTION OF IMMUNITY

IMMUNITY IS OUR BODY'S NATURAL
DEFENSE AGAINST INFECTION AND DISEASE.
IT'S A COMPLEX SYSTEM THAT INVOLVES

VARIOUS CELLS AND PROCESSES WORKING
TOGETHER TO PROTECT US




INNATE IMMUNITY OR
NONSPECIFIC IMMUNITY

INNATE IMMUNITY IS THE/INBORN CAPACITY OF THE BODY TO
RESIST PATHOGENS. BY CHANCE, IF THE ORGANISMS ENTER
THE BODY, INNATE IMMUNITY ELIMINATES THEM BEFORE THE
DEVELOPMENT OF ANY DISEASE.IT IS OTHERWISE CALLED THE
NATURAL OR NON-SPECIFIC IMMUNITY.

THIS TYPE-OF IMMUNITY REPRESENTS THE FIRST LINE OF
DEFENSE AGAINST ANY TYPE OF PATHOGENS. THEREFORE, IT IS
ALSO CALLED NON-SPECIFIC IMMUNITY




ACQUIRE
SPECIFIC

D

MMUNITY OR

MMUNITY

ACQUIRED IMMUNITY IS THE
RESISTANCE DEVELOPED IN THE BODY
AGAINST ANY SPECIFIC FOREIGN BODY
LIKE BACTERIA, VIRUSES, TOXINS,
VACCINES OR TRANSPLANTED TISSUES.

IT 1S THE MOST POWERFUL IMMUNE
MECHANISM THAT PROTECTS THE
BODY FROM THE INVADING
ORGANISMS OR TOXIC SUBSTANCES.
LYMPHOCYTES ARE RESPONSIBLE FOR
ACQUIRED IMMUNITY



TYPES OF ACQUIRED IMMUNITY

1. CELLULAR IMMUNITY
2. HUMORAL IMMUNITY




CELLULAR IMMUNITY:- cELLULAR

IMMUNITY OCCURS INSIDE INFECTED CELLS
AND IS MEDIATED BY T LYMPHOCYTES. THE
PATHOGEN’S ANTIGENS ARE EXPRESSED ON THE
CELL SURFACE OR ON AN ANTIGEN-PRESENTING
CELL.

HUMORAL IMMUNITY -:THE HUMORAL
IMMUNE SYSTEM DEALS WITH ANTIGENS FROM
PATHOGENS THAT ARE FREELY CIRCULATING, OR
OUTSIDE THE INFECTED CELLS. ANTIBODIES
PRODUCED BY THE B CELLS WILL BIND TO
ANTIGENS, NEUTRALIZING THEM, OR CAUSING LYSIS
(DISSOLUTION OR DESTRUCTION OF CELLS BY A
LYSIN) OR PHAGOCYTOSIS.




DEVELOPMENT AND PROCESSING OF
LYMPHOCYTES

* In fetus, lymphocytes develop from the bone marrow All lymphocytes are released in the

e circulation and are differentiated into two categqories:-

1. Tlymphocytes or T cells, which are responsible for the development of cellular immunity

2. B lymphocytes or B cells, which are responsible for humoral immunity.




T LYMPHOCYTE

T LYMPHOCYTES ARE PROCESSED IN THYMUS. THE
OCCURS MOSTLY DURING THE PERIOD BETWEEN JUST B
BIRTH AND FEW MONTHS AFTER BIRTH.

THYMUS SECRETES A HORMONE CALLED THYMOSIN, WHICH

PLAYS AN IMPORTANT ROLE IN IMMUNITY. IT ACCELERATES THE
PROLIFERATION AND ACTIVATION OF LYMPHOCYTES IN

THYMUS. IT ALSO INCREASES THE ACTIVITY OF LYMPHOCYTES IN
LYMPHOID TISSUES.



TYPES OF T LYMPHOCYTES

DURING THE PROCESSING, T LYMPHOCYTES ARE
TRANSFORMED INTO FOUR TYPES:

1. HELPER T CELLS OR INDUCER T CELLS. THESE

CELLS ARE ALSO CALLED CD4 CELLS BECAUSE OF
THE PRESENCE OF MOLECULES CALLED CD4 ON

THEIR SURFACE.

2. CYTOTOXIC T CELLS ORKILLER T CELLS. THESE
CELLS ARE ALSO CALLED CD8 CELLS BECAUSE OF
THE PRESENCE OF MOLECULES CALLED CD8 ON
THEIR SURFACE.

3. SUPPRESSOR T CELLS.
4. MEMORY T CELLS.




MECHANISM OF INNATE IMMUNITY.

1. HELPERT CELLS ORINDUCER T CELLS:-

HELPER T CELLS (CD4+ T CELLS), ENTER THE CIRCULATION AND ACTIVATE ALL THE OTHER T CELLS AND B CELLS.
NORMAL CD4+ T CELL COUNT IN HEALTHY ADULTS VARIES BETWEEN 500 AND 1,500 PER CUBIC MILLIMETER OF
BLOOD. HELPER T CELLS ARE OF TWO TYPES, HELPER-1 T (TH1) CELLS AND HELPER-2 T (TH2) CELLS..

ROLE OF TH1 CELLS

TH1 CELLS ARE CONCEMED WITH CELLULAR IMMUNITY AND SECRETE TWOSUBSTANCESINTERLEUKIN-2, WHICH
ACTIVATES THE OTHER T CELLS.

GAMMA INTERFERON, WHICH STIMULATES THE PHAGOCYTIC ACTIVITY OF CYTOTOXIC CELLS, MACROPHAGES AND
NATURAL KILLER (NK) CELLS.

ROLE OF TH2 CELLS

TH2 CELLS ARE CONCERNED WITH HUMORAL IMMUNITY, AND SECRETE INTERLEUKINS 4, 5, 6 AND 10 WHICH
CAUSES-

* ACTIVATION OF B CELLS
* PROLIFERATION OF PLASMA CELLS
* PRODUCTION OF ANTIBODIES BY PLASMA CELL




ROLE OF CYTOTOXIC T CELLS

CYTOTOXIC T CELLS THAT ARE ACTIVATED BY HELPER T CELLS, CIRCULATE THROUGH BLOOD,
LYMPH AND LYMPHATIC TISSUES, AND DESTROY THE INVADING ORGANISMS.

MECHANISM OF ACTION OF CYTOTOXIC T CELLS

1. RECEPTORS SITUATED ON OUTER MEMBRANE OF CYTOTOXICT CELLS BIND THE ANTIGENS OR
ORGANISMS TIGHTLY WITH CYTOTOXIC T CELLS.

2. THEN, THE CYTOTOXIC T CELLS ENLARGE AND RELEASE CYTOTOXIC SUBSTANCES LIKE
LYSOSOMAL ENZYMES.

3. THESE SUBSTANCES DESTROY THE INVADING ORGANISMS.

4. LIKE THIS, EACH CYTOTOXIC T CELL CAN DESTROY A LARGE NUMBER OF MICROORGANISMS
ONE AFTER ANOTHER.



ROLE OF SUPPRESSOR T- CELLS

SUPPRESSOR T CELLS OR REGULATORY T CELLS
SUPPRESS THE ALTER T CELLS AND PREVENT THEM
FROM DESTROYING BODY’S OWN TISSUES ALONG
WITH INVADED ORGANISMS. SUPPRESSOR CELLS
SUPPRESS THE HELPER T CELLS ALSO. ‘




A
\

ROLE OF MEMORYTCELLS

SOME OF THE T CELLS ACTIVATED BY AN ANTIGEN DO NOT ENTER THE CIRCULATION, BUT
REMAIN IN LYMPHOID TISSUE. SUCH T CELLS ARE CALLED MEMORY T CELLS. IN LATER PERIODS,
THESE MEMORY CELLS MIGRATE TO LYMPHOID TISSUES THROUGHOUT THE BODY.

WHEN BODY IS EXPOSED TO SAME ORGANISM FOR THE PR SECOND TIME, MEMORY CELLS
IDENTIFY THE ORGANISM AND IMMEDIATELY ACTIVATE OTHER T CELLS. SO, INVADING

ORGANISM IS DESTROYED VERY QUICKLY. RESPONSE OF THE T CELLS IS ALSO MORE POWERFUL
THIS TIME



* EACHT CELLIS DESIGNED TO BE ACTIVATED ONLY BY ONE TYPE OF
ANTIGEN. IT IS CAPABLE OF DEVELOPING IMMUNITY ONLY AGAINST THAT
ANTIGEN. THIS PROPERTY IS CALLED SPECIFICITY OF T CELLS.



STORAGE OF T — LYMPHOCYTES

AFTER THE TRANSFORMATION, ALL THE TYPES OF T
LYMPHOCYTES LEAVE THE THYMUS AND ARE STORED
IN LYMPHOID TISSUES OF LYMPH NODES, SPLEEN,
BONE MARROW AND G| TRACT.



B — LYMPHOCYTES

B LYMPHOCYTES WERE FIRST DISCOVERED IN THE BURSA OF
FABRICIUS IN BIRDS, HENCE THE NAME B LYMPHOCYTES.

BURSA OF FABRICIUS IS A LYMPHOID ORGAN SITUATED NEAR
THE CLOACA OF BIRDS. BURSA IS ABSENT IN MAMMALS AND
THE PROCESSING OF B LYMPHOCYTES TAKES PLACE IN LIVER
(DURING FETAL LIFE) AND BONE MARROW (AFTER BIRTH).



After processing, the B lymphocytes are transformed into two types:

1. Plasma cells.

2. Memory cells.



ROLE OF PLASMA CELLS

PLASMA CELLS DESTROY THE FOREIGN ORGANISMS
BY PRODUCING ANTIBODIES. THE RATE OF ANTIBODY
PRODUCTION IS VERY HIGH, I.E., EACH PLASMA CELL
PRODUCES ABOUT 2,000 MOLECULES OF E OF
ANTIBODIES PER SECOND.

ANTIBODIES ARE RELEASED INTO LYMPH AND THEN
TRANSPORTED INTO CIRCULATION. ANTIBODIES ARE
PRODUCED UNTIL THE END OF LIFESPAN OF EACH
PLASMA CELL, WHICH MAY BE FROM SEVERAL DAYS
TO SEVERAL WEEKS.




MEMORY B CELLS WHICH OCCUPY THE LYMPHOID TISSUES ARE IN INACTIVE FORM UNTIL THE
BODY IS EXPOSED TO SAME ORGANISM FOR THE SECOND TIME.

DURING SECOND EXPOSURE, MEMORY CELLS ARE STIMULATED BY ANTIGEN AND PRODUCE
MORE QUANTITY OF ANTIBODIES AT A FASTER RATE, THAN IN FIRST EXPOSURE. ANTIBODIES
PRODUCED NOW ARE ALSO MORE POTENT THAN THOSE PRODUCED DURING FIRST EXPOSURE.
THIS PHENOMENON FORMS THE BASIC PRINCIPLE OF VACCINATION AGAINST INFECTIONS.



ROLE OF HELPER T CELLS

HELPER T CELLS ARE SIMULTANEOUSLY ACTIVATED BY
ANTIGEN. ACTIVATED HELPER T CELLS SECRETE TWO
SUBSTANCES CALLED INTERLEUKIN-2 AND B CELL GROWTH
FACTOR, WHICH PROMOTE:

1. ACTIVATION OF A GREATER NUMBER OF B LYMPHOCYTES.
2. PROLIFERATION OF PLASMA CELLS.
3. PRODUCTION OF ANTIBODIES.




EACH B LYMPHOCYTE IS ACTIVATED ONLY BY ONE TYPE OF ANTIGEN. ITALSO
PRODUCES ANTIBODIES AGAINST ONLY THAT ANTIGEN. THIS PROPERTY OF B
LYMPHOCYTE IS CALLED SPECIFICITY. IN LYMPHOID TISSUES, LYMPHOCYTES,
WHICH PRODUCE A SPECIFIC ANTIBODY, ARE TOGETHER CALLED CLONE OF
LYMPHOCYTES.



DEFINATION AND TYPES :-

ANTIGENS ARE THE SUBSTANCES WHICH INDUCE SPECIFIC IMMUNE REACTIONS
IN THE BODY.

ANTIGENS ARE OF TWO TYPES:
1. SELF-ANTIGENS OR AUTOANTIGENS
2. NON —SELF ANTIGENS OR FOREIGN ANTIGENS



1.

SELF ANTIGENS

SELF-ANTIGENS ARE ANTIGENS PRESENT ON THE BODY’S OWN CELLS SUCH AS A” ANTIGEN AND
‘B” ANTIGEN IN RBCS.

2. NON SELF ANTIGENS

NON-SELF-ANTIGENS ARE ANTIGENS WHICH ENTER THE BODY FROM OUTSIDE. NON-SELF-ANTIGENS ARE:

1. ANTIGENIC MATERIALS PRESENT ON THE CELL MEMBRANE OF MICROBIAL ORGANISMS SUCH AS BACTERIA, VIRUSES AND FUNGI.
2. TOXINS FROM MICROBIAL ORGANISMS.

3. MATERIALS FROM TRANSPLANTED ORGANS OR INCOMPATIBLE BLOOD CELLS.

4. ALLERGENS OR ALLERGIC SUBSTANCES LIKE POLLEN GRAINS



CHEMICAL NATURE OF THE ANTIGENS

ANTIGENS ARE CONGUGATED PROTEINS LIKE LIPOPROTEINS ,GLYCOPROTEIN AND
NUCLEOPROTEINS

ANTIGEN- PRESENTING CELLS -:

ANTIGEN-PRESENTING CELLS ARE SPECIAL TYPE OF CELLS IN THE BODY, WHICH INDUCE RELEASE

OF ANTIGENIC MATERIALS FROM INVADING ORGANISMS AND LATER PRESENT THESE MATERIALS
TO HELPER T CELLS. ANTIGEN-PRESENTING CELLS ARE OF THREE TYPES:




1. MACROPHAGES -:macropraces are tarce

PHAGOCYTIC CELLS, WHICH DIGEST INVADING ORGANISMS TO
RELEASE ANTIGEN. MACROPHAGES ARE THE MAJOR ANTIGEN-
PRESENTING CELLS AND ARE PRESENT ALONG WITH
LYMPHOCYTES IN ALMOST ALL LYMPHOID TISSUES

2 DENDRITIC CELLS :-penorimic ceuis

ARE NON-PHAGOCYTIC AND ARE CLASSIFIED INTO THREE
CATEGORIES BASED ON THEIR LOCATIONS:

. DENDRITIC CELLS OF SPLEEN, WHICH TRAP THE ANTIGEN IN
BLOOD.

Il. FOLLICULAR DENDRITIC CELLS IN LYMPH NODES, WHICH
TRAP ANTIGEN IN LYMPH.

lll. LANGERHANS DENDRITIC CELLS IN SKIN, WHICH TRAP THE
ORGANISMS COMING IN CONTACT WITH BODY SURFACE.




3. BLYMPHQOCYTES :- B 1ymMPHOCYTES ALSO ACT AS ANTIGEN-PRESENTING CELLS.

THUS, B CELLS FUNCTION AS BOTH ANTIGEN-PRESENTING CELLS AND ANTIGEN- RECEIVING
CELLS. HOWEVER, B CELLS ARE THE EFFICIENT ANTIGEN- PRESENTING CELLS AND NEED TO BE
ACTIVATED BY HELPER T CELLS.

Role of antigen- presenting cells

Invading foreign organisms are either engulfed by macrophages by phagocytosis
or trapped by dendritic cells. Later, the antigen from these organisms is
digested into small peptide products. Antigenic peptide products move
towards surface of the antigen-presenting cells and bind with human
leukocyte antigen (HLA). HLA is a genetic matter present in molecule of class Il

major histocompatibility complex (MHC), which is situated on surface of the
antigen presenting cells.



I I | HLA genetic
" variation

HLA AND MHC

MAJOR HISTOCOMPATIBILITY COMPLEX / / \ \
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’ b

(MHC) IS A LARGE MOLECULE IA
PRESENT IN CHROMOSOME 6. IT IS o ¥

MADE UP OF A GROUP OF GENES ED 0 |
INVOLVED IN IMMUNE SYSTEM. IT HAS

MORE THAN 200 GENES S. INCLUDING

GENES OF HLA. HLA IS MADE UP OF

Peptide preference  CLIP affinity  pMHCII stability  HLA-DM affinity
GENES WITH SMALL MOLECULES. IT

ENCODES ANTIGEN-PRESENTING | ' )
PROTEINS ON THE CELL SURFACE. MHC Ms1) = j\" NS3
MOLECULES IN HUMAN BEINGS ARE
DIVIDED INTO TWO TYPES-- l

Spontaneous
release



1. CLASS | MHC MOLECULE: IT IS PRESENT IN ALL CELLS OF
THE BODY. IT IS INVOLVED IN PRESENTATION OF
ANTIGENIC PEPTIDES TO CYTOTOXIC T CELLS.

2. CLASS Il MHC MOLECULE: IT IS FOUND ON B CELLS,
MACRO- PHAGES AND OTHER ANTIGEN-PRESENTING
CELLS. IT IS INVOLVED IN PRESENTATION OF ANTIGENIC
PEPTIDES @ HELPE R IEE=ENE)




PRESENTATION OF ANTIGEN

ANTIGEN-PRESENTING CELL PRESENTS ITS CLASS Il MHC MOLECULES TOGETHER WITH ANTIGEN-
BOUND HLA TO HELPER T CELL. THIS ACTIVATES THE HELPER T CELL THROUGH SERIES OF EVENTS



SEQUENCE OF EVENTS DURING
ACTIVATION OF HELPER T CELLS

1. HELPER T CELL RECOGNIZES THE ANTIGEN DISPLAYED ON SURFACE OF
ANTIGEN-PRESENTING CELL WITH THE HELP OF ITS OWN SURFACE RECEPTOR
PROTEIN CALLED T-CELL RECEPTOR OR TCR.

2. RECOGNITION OF ANTIGEN BY HELPER T CELL INITIATES A COMPLEX
INTERACTION BETWEEN HELPER T-CELL RECEPTOR AND THE ANTIGEN. THIS
REACTION ACTIVATES HELPER T CELL.

3. SAME TIME, MACROPHAGE (THE ANTIGEN-PRESENTING CELLS) RELEASES

INTERLEUKIN-1, WHICH FACILITATES THE ACTIVATION AND PROLIFERATION OF
HELPER T CELLS.

4. ACTIVATED HELPER T CELL PROLIFERATES AND THE PROLIFERATED CELLS
ENTER THE CIRCULATION FOR FURTHER ACTIONS.

5. SIMULTANEOUSLY, THE ANTIGEN WHICH IS BOUND TO CLASS Il MHC
MOLECULES ACTIVATES B CELLS ALSO, RESULTING IN DEVELOPMENT OF
HUMORAL IMMUNITY




ANTIBODIES OR
IMMUNOGLOBULINS

AN ANTIBODY OR IMMUNOGLOBULIN (IG) IS
A PROTEIN THAT IS PRODUCED BY B
LYMPHOCYTES IN RESPONSE TO THE
PRESENCE OF AN ANTIGEN. ANTIBODY 1S
GAMMA GLOBULIN IN NATURE WITH A
MOLECULAR WEIGHT OF 1,50,000 TO
9,00,000. ANTIBODIES FORM 20% OF TOTAL
PLASMA PROTEINS.




TYPES OF ANTIBODIES

Highest opsonization and neutralization
1gG N 7 activities..

' e Classified into four subclasses
(gG1, IgG2, IgG3, and IgGs).

Ly R = * Produced first upon antigen invasion.
<3 = /K — Increases transiently.
e il

- - e Expressed in mucosal tissues.
IgA”A or - Forms dimers after secretion.

. -

% 9

gD | ol e Uniknown function.

e |Involved in allergy.




MECHANISM OF ACTIONS OF ANTIBODIES

ANTIBODIES PROTECT THE BODY FROM INVADING ORGANISMS IN TWO WAYS,
1. BYDIRECT ACTIONS AND
2. THROUGH COMPLEMENT SYSTEM.



1. DIRECT ACTION OF ANTIBODIES

ANTIBODIES DIRECTLY INACTIVATE THE INVADING ORGANISM BY ANY ONE OF THE
FOLLOWING METHODS.

1. AGGLUTINATION: FOREIGN BODIES LIKE RBCS OR BACTERIA

WITH ANTIGENS ON THEIR SURFACES ARE HELD TOGETHER AS A

CLUMP BY ANTIBODIES:

2. PRECIPITATION: SOLUBLE ANTIGENS LIKE TETANUS TOXIN ARE CONVERTED INTO
INSOLUBLE FORMS AND THEN PRECIPITATED.

3. NEUTRALIZATION: ANTIBODIES COVER THE TOXIC SITES OF ANTIGENIC
PRODUCTS.

4. LYSIS: DONE BY POTENT ANTIBODIES WHICH RUPTURE THE CELL MEMBRANE OF
ORGANISMS AND THEN DESTROY THEM




2.ACTIONS OF ANTIBODIES THROUGH COMPLEMEN
SYSTEM

INDIRECT ACTIONS OF ANTIBODIES ARE STRONGER THAN DIRECT ACTIONS BU1T,
PLAY MORE IMPORTANT ROLE IN DEFENSE MECHANISM OF BODY THAN DIRECT
ACTIONS.

COMPLEMENT SYSTEM ACCELERATES VARIOUS ACTIVITIES DURING THE FIGHT
AGAINST INVADING ORGANISMS. IT IS A SYSTEM OF PLASMA ENZYMES, WHICH
ARE IDENTIFIED BY VI. ACTIVATION NUMBERS FROM C1 TO C9. INCLUDING THE
THREE SUBUNITS OF C1 (C1Q, C1R, C1S), THERE ARE 11 ENZYMES IN TOTAL.
NORMALLY, ALL SUCH ENZYMES ARE IN INACTIVE FORM AND ARE ACTIVATED IN
THREE WAYS, NAMELY CLASSICAL PATHWAY, LECTIN PATHWAY AND ALTERNATE
PATHWAY.



Natural Killer Cell

White Blood Cell -

Function: These immune

cells can recognize and kill

the cells of someone’s body

that have been infected with a
pathogen. Natural killer cells can also
recognize and destroy tumor cells.

Disease: People who have deficient natural killer cells, usually
because of an inherited immune disorder, may be more prone to
certain viruses.

Location: Natural killer cells, or NK cells, are present in the blood
and can move into other tissues to find targets.



CYTOKINES

CYTOKINES ARE HORMONE-LIKE SMALL
PROTEINS WHICH ACT AS CELL
SIGNALING MOLECULES (INTERCELLULAR
MESSENGERS). THESE PROTEINS ARE
SECRETED BY WBCS AND SOME OTHER
TYPES OF CELLS. MAJOR FUNCTION OF
CYTOKINES IS ACTIVATION AND
REGULATION OF GENERAL IMMUNE
SYSTEM OF THE BODY

Macrophage

Lymphocyte g Granulocyte

RY &

CYTOKINE

Endothelial cells




FACTORS AFFECTING IMMUNITY

IMMUNE DEFICIENCY DISEASES ARE A GROUP OF DISEASES IN WHICH SOME
COMPONENTS OF IMMUNE SYSTEM ARE MISSING OR DEFECTIVE

WHEN DEFENCE MECHANISM PROTECTS THE BODY FROM INVADING
PATHOGENIC ORGANISMS . WHEN DEFENCE MECHANISM FAILS OR BECOMES
FAULTY ( DEFECTIVE) THE ORGANISMS OF EVEN LOW VIRULENCE PRODUCES
SEVERE DISEASES.

IMMUNE DEFICIENCY DISEASES CAUSES 2 TYPES OF OPPORTUNITIES.
1. CONGENITAL IMMUNE DEFICIENCY DISEASES
2. ACQUIRED IMMUNE DEFICIENCY DISEASES




CONGENITAL IMMUNE DEFICIENCY DISEASES

CONGENITAL DISEASES ARE INHERITED AND OCCUR DUE TO THE
DEFECTS IN B CELL OR T CELL OR BOTH. COMMON EXAMPLES ARE
DIGEORGE SYNDROME (DUE TO ABSENCE OF THYMUS) AND SEVERE
COMBINED IMMUNE DEFICIENCY (DUE TO LYMPHOPENIA OR THE
ABSENCE OF LYMPHOID TISSUE).



R~

ACQUIRED IMMUNE DEFICIENCY DISEASES.

ACQUIRED IMMUNE DEFICIENCY DISEASES OCCUR DUE TO INFECTION BY

SOME ORGANISMS. MOST COMMON EXAMPLE IS ACQUIRED IMMUNE
DEFICIENCY SYNDROME (AIDS)



AIDS (ACQUIRED IMMUNE DEFICIENCY SYNDROME

AIDS IS AN INFECTIOUS DISEASE CAUSED BY HUMAN IMMUNODEFICIENCY VIRUS (HIV).
A PERSON IS DIAGNOSED WITH AIDS WHEN THE CD4+ T CELLS COUNT IS BELOW 200
CELLS PER CUBIC MILLIMETER OF BLOOD.

INFECTION OCCURS WHEN A GLYCOPROTEIN FROM HIV BINDS TO SURFACE RECEPTORS
OF T LYMPHOCYTES, MONOCYTES, MACROPHAGES AND DENDRITIC CELLS LEADING TO
THE DESTRUCTION OF THESE CELLS. IT CAUSES SLOW PROGRESSIVE DECREASE IN
IMMUNE FUNCTION, RESULTING IN OPPORTUNISTIC INFECTIONS OF VARIOUS TYPES.
COMMON OPPORTUNISTIC INFECTIONS, WHICH KILL THE PATIENT ARE PNEUMONIA
(PNEUMOCYSTIS CARINII), HERPES SIMPLEX VIRUS INFECTION, MALIGNANT SKIN
CANCER (KAPOSI’S SARCOMA), CANDIDIASIS (FUNGAL INFECTION) TUBERCULOSIS ETC.
THESE DISEASES ARE ALSO CALLED AIDS- RELATED DISEASES



AUTOIMMUNE DISEASES

AUTOIMMUNE DISEASE IS A CONDITION IN WHICH IMMUNE SYSTEM MISTAKENLY
DESTROY BODY’S OWN CELLS AND TISSUES. NORMALLY, AN ANTIGEN INDUCES
IMMUNE RESPONSE IN THE BODY. CONDITION IN WHICH IMMUNE SYSTEM FAILS TO

GIVE RESPONSE TO AN ANTIGEN IS CALLED TOLERANCE. THIS IS TRUE WITH RESPECT TO
BODY’S OWN ANTIGENS THAT ARE CALLED SELF- ANTIGENS OR AUTOANTIGENS.

AUTOIMMUNE DISEASES ARE OF TWO TYPES:
1. ORGAN-SPECIFIC DISEASES WHICH AFFECT ONLY ONE ORGAN.

2. ORGAN-NONSPECIFIC OR MULTISYSTEMIC DISEASES, WHICH AFFECT MANY ORGANS
OR SYSTEMS.



COMMON AUTOIMMUNE DISEASES

1. INSULIN-DEPENDENT DIABETES MELLITUS OR IDDM

INSULIN-DEPENDENT DIABETES MELLITUS IS VERY COMMON 1), IN CHILDHOOD AND IT IS
DUE TO HLA-LINKED AUTOIMMUNITY ER (CHAPTER 66).

2. MYASTHENIA GRAVIS

THIS NEUROMUSCULAR DISEASE OCCURS DUE TO THE DEVELOPMENT OF AUTOANTIBODIES
AGAINST RECEPTORS FOR ACETYLCHOLINE IN 5. NEUROMUSCULAR JUNCTION

3. HASHIMOTO THYROIDITIS

HASHIMOTO THYROIDITIS IS COMMON IN THE LATE MIDDLE-AGED mWOMEN.
AUTOANTIBODIES IMPAIR THE ACTIVITY OF THYROID FOLLICLES LEADING TO
HYPOTHYROIDISM.




4. GRAVES' DISEASE

IN SOME CASES, AUTOANTIBODIES ACTIVATE THYROID STIMULATING HORMONE
(TSH) RECEPTORS LEADING TO HYPERTHYROIDISM

5. RHEUMATOID ARTHRITIS

RHEUMATOID ARTHRITIS IS THE DISEASE DUE TO CHRONIC INFLAMMATION OF
SYNOVIAL LINING OF JOINTS (SYNOVITIS). SYNOVIUM BECOMES THICK, LEADING
TO THE DEVELOPMENT OF SWELLING AROUND JOINTS AND TENDONS.
CHARACTERISTIC SYMPTOMS ARE PAIN AND STIFENESS OF JOINTS. CHRONIC
INFLAMMATION OCCURS DUE TO THE CONTINUOUS PRODUCTION OF
AUTOANTIBODIES CALLED RHEUMATOID ARTHRITIS FACTORS (RA FACTORS).




BOOSTING IMMUNITY NATURALLY

MANAGE STRESS:

CHRONIC STRESS SUPPRESSES THE IMMUNE SYSTEM AND MAKES YOU MORE SUSCEPTIBLE TO INFECTIONS. PRACTICE STRESS-
REDUCING TECHNIQUES SUCH AS MINDFULNESS MEDITATION, DEEP BREATHING EXERCISES, YOGA, OR SPENDING TIME IN
NATURE TO LOWER STRESS LEVELS.

REGULAR EXCERSICE:

PHYSICAL ACTIVITY IMPROVES CIRCULATION, WHICH ALLOWS IMMUNE CELLS TO MOVE THROUGH THE BODY MORE EFFICIENTLY.
AIM FOR AT LEAST 150 MINUTES OF MODERATE EXERCISE PER WEEK, SUCH AS BRISK WALKING, SWIMMING, OR CYCLING.

STAY HYDRATED:

DRINKING ENOUGH WATER SUPPORTS ALL BODILY FUNCTIONS, INCLUDING THE IMMUNE SYSTEM. WATER HELPS FLUSH TOXINS
FROM THE BODY AND ENSURES THAT YOUR CELLS CAN FUNCTION OPTIMALLY.




AVOID SMOKING AND LIMIT ALCOHOL CONSUMPTION:

SMOKING WEAKENS THE IMMUNE SYSTEM AND INCREASES THE RISK OF INFECTIONS. LIMIT ALCOHOL
CONSUMPTION, AS EXCESSIVE DRINKING CAN IMPAIR IMMUNE FUNCTION.

CONSIDER HERBAL REMEDIES:

CERTAIN HERBS AND PLANT EXTRACTS, SUCH AS ECHINACEA, ELDERBERRY, AND GARLIC, HAVE BEEN
TRADITIONALLY USED TO SUPPORT IMMUNE FUNCTION. CONSULT WITH A HEALTHCARE PROVIDER
BEFORE USING HERBAL SUPPLEMENTS, ESPECIALLY IF YOU HAVE UNDERLYING HEALTH CONDITIONS OR
ARE TAKING MEDICATIONS.

GET SUFFICIENT SLEEP:

QUALITY SLEEP IS VITAL FOR IMMUNE HEALTH. DURING SLEEP, THE BODY REPAIRS AND REGENERATES
TISSUES, AND THE IMMUNE SYSTEM RELEASES CYTOKINES (PROTEINS CRUCIAL FOR IMMUNE
RESPONSE). AIM FOR 7-9 HOURS OF SLEEP PER NIGHT TO OPTIMISE IMMUNE FUNCTION.
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