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0 :Health is defined as a state of complete physical, ment21H 
and social wen being and not merely the absence of 
disease or in.:fumity. 

@ Good health is a state of optimum physical fitness, rne.TI1tat 
maturity and alertness with freedom from anxiety, social 
well being with :freedom from social tensions. 

• Health is affected by -
Genetic dis@rders - deficienc]es with which a child 
is born and deficiencies/defects which the ch]1d 
inherits from parents from birth. 
Infections and 
Life style including food and water we take, rest 
and exercise we give to our bodies, habits that vve 
have or lack etc. 

® 'When the function.mg of one or more organs or systems 
of the body is adversely affected, characterised by various 
signs and symptoms, we say that we are not healthy, i.e., 
we have a disease. 

COMMOIII IUJMAIII DISEASES 

• 
• 

® 

A wide range of organisms belonging to bacteria, viruses, 
fungi, protozoans, helminths etc. could cause diseases 
in man. Such disease causing organisms are called 
pathogens. 
Diseases may be broadly classified into tv;ro types: acquired 
and congenital. 
Congenital diseases are inbom diseases pFesent from 
the birth. Acquired diseases occur only after birth. and 
are non-inheritable. 
Two types of acquired diseases are - communicable 
diseases and non-com.11u.micable diseases. 
Communicable (infectious) diseases can pass from one 
infected person to a healthy one. NomH:ommunkaMe 
diseases remain confined to the persons who develop 
them and do not spread to others. 

!!aderial diseases 

Typhoid 
® Salmonella typhi, a rod like bacterium causes this 

contagious disease of intestines. The organisms of the 
disease are present in the stool. and urine, therefore, 
carried by contaminated food an.d water. Bacteriu...m enters 
via mouth, line in the intestine and calises lesions in the 
intestinal walls. 

1 ® Incubation period of the bacterium is 1-3 week§. Sustained 
high fever (39° to 40°C}, weakness, stomach pa.in, 
constipation., headache and loss of appetite are some of the 
common symptoms of this disease. Intestinal perforation 
and death may occur in severe cases. 

@ Typhoid fever crn.11d be corrfinned by '\Vid!all test, 
IPneLYmonia 
@ Pneu..rnonia is a serim1s disease of lungs characteris;ed by 

accumulation of m!llcus/fluid in alveoli and bronchioles 
to that extent that breathing becomes difficult.His caused. 
by Streptococcv..s pneumoniae or Diplococcus pnewnoniae. 
and Haemophilus influenzae. 

® Pneumonia is characterised by high fever, pain in 
breathing, cough, increased pulse and respiratory races. 

e A healthy person acquires the infection by inhaling the 
droplets/aerosols released by an infected person or even by 
sharing glasses and utensils with an infected person. Drugs 
against pneumonia are erythromycin, tetracycline and 
sulphona.iuide. If untreated pneumonia leads to death. 

!lyserntery 
® Dysentery i.s an infection of the intestinal tract causing 

severe diarrhoea with blood and mucus. 
® Amoebic dysentery ( ::amoebiasis) is caused by the 

protozoan Entamaeba histolytica. Bacillary dysentery is 
caused by bacteria of the genus Shigella and is spread by 
contact with a patient or carrier or through food or water 
contaminated by their faeces. 

Plague 
® Plague is caused by a rod shaped no1J.-motile bacterium 

called Pasteurella!Yersinea pestis and is transmitted by 
the bite of infected rat flea Xenopsylla cheopis. Plague is 
also called black i!eat!J.. 

!liphtheria 
• 

@ 

• 

Diphfoeria is a:n acute i.n.fectious disease of mostly childreJJ._, 
characterised by the development of_ a grey adherent 
false membrane over the upper respiratory 1Tact or throat. 
It is caused by toxigenic strains of_ Corynebacterium 
diphtheriae (Gram +ve bacteriu."'11). 
It is spread through kissing, talking, coughing and 
sneezing. 
Fever, sore throat, epithelial necrosis by endotoxin and 
oozin.g of semisolid material in the throat which develops 
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into a grey false but tough membrane. The membrane 
chokes the air passage. Sometimes,. bacterium infects the. 
heart leading to fatal heart blockage. 

Cholera 
@ Cholera is a water borne disease. 
® This is caused by the bacterium Vibrio cholerae which 

infects intestines and digestive tract 
• It is spread through contaminated food and drinks. 
• Cholera is mainly characterised by sudden onset of profuse, 

effortless, rice-water like stools, vomiting and rapid 
dehydration, loss of minerals and muscular cramps. 

Tetanus (commonly called lock jaw) 
e Lock jaw disease is caused by the spores of Clostridium 

tetani that enter through wound. The spores are abundant 
in the soil manured with animal dung. 

® The bacterium secretes a powerful exotoxin tenanospasmin 
lnto the tissue, and blood carries it to the central nervous 
system and brings about tetanus of muscles. 

e Incubation period of tb.e bacterium is 3-25 days. 
e The symptoms are painful muscular spasms especially 

of neck and jaw. Lock jaw condition when the patient 
cannot open the mouth, convulsions and paralysis of 
muscles, difficulty in chewing and swallowing, fever 
and headache. 

Tuberculosis or i.11. 
® T. B. is caused by Mycobacterium tuberculosis and 

infects any part of the body. It could be bones, brain or 
lungs and lymph nodes. Lung T.B. is most common. The 
bacterium releases a toxin tuberculin which destroys the 
tissues it infects. 

® It spreads through sneezing, coughing, contaminated food, 
water or clothes. 

e lncubation period is 3 to 6 weeks or may be years. 
® Constant cough and in severe cases sputum with blood, 

pain in chest while coughing, loss of body weight and 
gradual weaking of the body, -low grade fever throughout 
the day are the symptoms of lung T. B. 

Viral diseases 

Common <old 
@ Common cold is caused by Some 100 types of Rhino 

viruses and small bacterium Dialister pneumosintes. It is 
one of the most common infectious diseases in human. 

0 Virus infects nose and upper respiratory passage (but not 
the lungs) causing inflammation of mucous membranes. 
There is irritation of nasal tract, nasal congestion, flow of 
mucus, sneezing, sore throat, hoarseness, cough, tiredness, 
headache and slight fever. It is cured automatically after 
3-7 days. 

@ Droplets resulting from cough or sneezes of an infected 
person are either inhaled directly or transmitted througl-1 
contaminated objects and cause infection in a healthy 
person. 

Mumps 

® Mumps or im.fectfous p.an:rtiditis is caused by a 
Paramyxovirus (RNA virus) or Myxovirus parotiditis. 

Mumps causes inflammation of the parotid glands behind 
ears. MI'viR vaccine is used against measles, mumps and 
rubella (German measles). 

Measles (R11beola disease) 
@ Measles is a highly infectious d:ill.dh.ood disease occurring 

between 3 - 6 years of age. It is caused by Rubeola virus/ 
Polynosa morbillorum. 

Viral hepatitis 

@ Viral hepatitis is commonly called jaundice. 

@ The symptoms in early phase include - fever, anorexia, 
nausea, vomiting, epigastric discomfort, pains in muscles 
and joints. 

e The urine is dark and stool is pale. Leukopenia is foUowed 
by lymphocytosis. Splenic enlargement is sometimes 
present. Jaundice increases for 1-2 weeks. 

® There are 6 varieties of hepatitis. These are -hepatitis A, 
hepatitis B, hepatitis C, hepatitis D, hepatitis E, hepatitis 
G. 

Dengue fever (Breakbone fever) 
e Dengue fever is caused by an RNA containing arbo virus 

(arthropod borne virus) of_fiavi virus group which also 
causes ye1low fever. Thus, the virus which causes dengue 
fever is a mosquito borne flavi-ribo virus. 

e The virus of dengue fever is transmitted by the bite of 
tiger mosquito, Aedes aegypti (mosquito) during day time. 
Incubation period is of 3 - 8 days. 

• Symptoms are 

Abrupt onset of high fever. 

Severe frontal headache. 

Pain behind the eyes which worsens with eye 
movement. 

Muscles and joint pains. 

loss of sense of taste and appetite. 

IVieasles like rash over chest and upper limbs. 

Nausea and vomiting. 

Chilrnngunya 
® It is temporarily debilitating disease caused by Alpha 

'Vin:rn and spreads through mosquitoes, Aedes aegypti and 
Aedes albopictus (Asian tiger mosquito). 

® The patient has maculopapular (strain and emptions) rash 
of Embs and trunk, and arthritis of multiple joints. 

® There is fever which is accompanied by conjunctivitis 
and photophobia. 

Chi<l<e� pox 

® Chicken pox is caused by Varicella zoster virus, a 
DNA virus, which is passed out .in the discharges of the 
respiratory tract of an infected person directly as droplets 
or through contaminated articles used by the pa".:ient. 

® lncu.bation period is of 14 - 2] days. 
• Dew-drop like rash ( or pox) on stomach and chest, 

spreading 13.ter on face and the whole body characterize it 
).Jso fever, itching, aches and uneasiness occurs. 
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Poliomyelitis is caused by an Enterovirus, polio virus, 
(RNA virus) which is one of the smallest known viruses, 
10 µm in diameter. 
It enters the body through food or water and multiplies 
in the cells of the intestinal wall and spreads in nervous 
system through blood. 

• 
• 

This disease is caused by the protozoan Leis hmania 
donovani through the bite of the sand fly Phlebotomus. 
Early symptoms ofkala-azar include swelling, high fever 
and enlargement of spleen. and liver, followed by general 
weakness, emaciation, anaemia due to reduction in number 
of blood cells, and a peculiar darkening of skin. 

@ Incubation period is 7 - 14 days. ® In advanced stage hair becomes brittle and falls out. The 
body immune system becomes so weak that secondary 
infections by bacteria or viruses lead to death. 

0 It produces ini4.ammation. of the nervous system. 
@ There is inability of bending the head fonvard, stiffness of 

the neck, paralysis of skeletal muscles, fever, headache, 
chilliness and pain all over the body. 

Amoebiasis '" Amoebic dysentery 

® Amoebiasis is a protozoan infestation of upper part of 
large intestine which is caused by monogenic protozoan 
known as Entamoeba histolytica. 

Prntozoa11 diseases 

African sleeping sick�ess '" trypam,somiasis ® Amoebiasis is characterised by abdominal pain, mi1d 
diarrhoea alternating with constipation, passing out of 
mucus, pieces of necrotic mucous membrane and blood 
in faeces, and faeces with cysts. 

@ African sleeping sickness is caused by Trypanosoma 
gambiense by the bite of the blood sucking tse tse fly, 
Glossina palpalis. 

® This disease is characterised by swelling of lymphatic 
glands, irregular recurrent fever followed by general 
weakness, loss ofwe:ight, an�emia, increase in pulse rate 
and severe headache. 

@ Disease can be prevented by proper sanitation, protection 
of food from flies, proper washing of vegetables, health 
education etc. 

Malaria • In due course the patient falls asleep, first at regular 
intervals and then lies prostrate in coma. Death is always 
the ultimate fate. 

• Malaria. is caused by a digen.etic (have two hosts to 
complete its life cycle) and triphasic (having three phases 
of 1ife cycle) protozoan parasite known. as Plasmodium. 

Mature infective stages (sporozoites) 
escape from intestine and migrate 
to the mosquito salivary glands. 

When the mosquito bites another human, 
sporozoites are injected with bite , 
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Life cycle of Plasmodium requires two hosts (digenetic) 
human and mosquitoes for completion. 
The malarial parasite, Plasmodium enters the human body 
as srporozoites (infectious form) through the bite of infected 
femaleAnopheles mosquito ( vector). The sporozoites reach 
the liver cells via blood where they initially multiply. 
These then attack the red blood cells (RBCs) resulting in 
their rupturing. The rupture ofRBC is associated with the 
release of haemozoin, a toxin which causes the chill and 
high recurring fever every three to four days. 
The female Anopheles mosquito when bites an infected 
human being, the malarial parasites enter into the 
mosquito's body and undergo further development to 
form sporozoites that finally move to the salivary glands 
of the insect. The bite of these mosquitoes introduces 
the sporozoites inside the body, thus initiating the above 
mentioned cyclic process again. 
The attack of malaria is preceded by tiredness, headache 
and muscular pain. Malaria is characterised by recurring 
rigors lasting 6-10 hours. There are three stages: 

Cold stage : Chill and shivering. 
Hot stage : Temperature rises to 100°C. 
Sweating §fage : There is perspiration and gradual 
fall in temperature. 

There are four species of Plasmodium which causes four 
main types of malaria in human. They are : 

Plasmodium vivax : Causes benign tertian mala:r-ia 
in which fever recurs after every 48 hours. 
P. malariae : Causes quan-tan malaria in which fever 
appears after every 72 hours, and often produces 
persistent subclinical malaria. 
P.falciparum : Causes cerebral malaria or malignant 
tertian malaria where fever recurs after every 48 
hours. 
P. ovate : Causes mild tertian malaria. 

llelminthic diseases 
• Helminths are animals that belong to the phyla 

Platyhelminthes and Nematoda (Nemathelminthes). 
Many parasitic forms of this group, popularly known as 
parasitic worms, are endoparasites of gut and blood in 
human body which cause diseases, collectively called 
helminthiasis. 

A.scariasis 
® Ascariasis is caused by the common round worm, Ascaris 

lumbricoides. Symptoms of these disease include internal 
bleeding, muscular pain, fever, anemia and blockage of 
the intestinal passage. 

® Worm sometimes bore the intestinal epithelium and lead 
to some vital organs like kidneys, spinal cord, brain or 
muscles causing injuries to the organs. A healthy person 
acquires infection through contaminated water, vegetables, 
fruits, etc. 

filariasis or Elephantiasis 

• Wuchereria (W.bancrofti & W.malayi), the filarial worms 
cause a slowly developing chronic inflammation of the 

organs in which w1.ey live for many years, usually the 
lymphatic vessels of the lower limbs, and the disease is 
called filariasis. 

@ The pathogen spreads from one human being to another 
tb...roug.h mosquitoes like Culex and to a less extent by 
Anopheles andAedes. The parasite resides in lymph vessels, 
connective tissues and mesentery. It is manifestated by 
lymph.oedema accompanied by thickening of subcutaneous 
tissues and skin so there is permanent swelling mostly 
of feet, legs, thighs, scrotal sacs, breast, etc. It is called 
elephantiasis. The disease can be prevented by taking 
precautions against mosquito bites. 

fungal diseases 
® The dermatophytes are a group of closely related fungi. 

They infect the skin, hair and nails. They cause a variety of 
clinical conditions collectively called as dermatophytoses, 
popularly called tinea or ringworm. 

® Dermatophytes include three genera: 
Trichophyton infecting skin, hair and nails. 
Microsporum which attacks the hair and skin but 
usu.ally not the nails. 
Epi<lermophyto" infecting the skin and nails but 
not the ha:i.r. Main symptoms of the disease are 
appearance of dry, scaly lesions on various parts of 
the body such as skin, nails· and scalp. These lesions 
are accompanied by intense itching. 

@ Heat and moisture .help these fungi to grow in the skin 
folds such as those in the groin or between the toes. The 
infection of ringworms is usually acquired from soil or by 
usin� towels, clothes or comb of infected persons. 

1\1011-comm1111kable diseases 

® Non-communicable diseases develop in persons suffering 
from them. These diseases are non-infectious as these do 
not spread from infected persons to healthy one. 

® On the basis of their causative agent, non-communicable 
diseases are of the following types - deficien.cy, 
degenerative, cancerous and allergy. 

@ Deficiency diseases occur due to absence of those factors 
which are important for body growth and development. 

® These are of two types - hormonal and :m.1tri:tional. 
@ Degenerative diseases occur due to degenerative changes 

in some vital organs of the body. These are of following 
types - like cardiovascular disease, brain disease and 
arthritis. 

® Allergies are caused when the body which has become 
hypersensitive to certain foreign substance, comes in contact 
with that substance. Hay feve:r is an allergic disease. 

Cancer 
e Cancer is characterised by uncontrolled proliferatiori of 

cells without any differentiation, having ability to invade 
other tissues or parts of the body. 

@ Normal cells show a property called contact inhibition 
by virtue of which contact with other cells inhibits their 
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uncontrolled grmvth. Cancer ce]ls appears to have lost this 
property. As a result of this, cancerous cells just continue 
to divide giving rise to masses of cells called tiimo:rs. 
All tumors are not cancerous. Tumors may be benign 
and malignant. 
Benign rumor is a large localised mass of abnormal tissue 
enclosed in connective tissue which does not invade adjacent 
tissue. 
Mali.g.nant trn.mo:r is not encapsulated and is capable of 
invading adjacent tissues and distant sites. 
Metastasl§ is a spread of cancerous cells from one part of 
lli.e body to other part through blood, lymph and secondary 
form of malignant tumor. IVIeta.stasis is the most feared 
property of malignant tumors. 
Types of cancers are carcinoma, sarcoma, leukemia and 
lymphoma. 
Car-cinoma is a cancer of epithelial tissue and their 
derivatives like mucous membrane, skin, lungs, breast 
etc. 
Sanoma is a cancer of primitive mesodermal tissue like 
connective tissue, bone, muscle, lymph nodes etc. 
LeTJJ1kemiia is a blood cancer. It involves the increased 
WBC count (200,000-1000,000/mm3) of blood due to 
increased formation in the blood marrow resulting in 
decreased eryt.hropoiesis and RBC count. 

® Lymph@mas affect the lymphatic system, a net',:vork of 
vessels and nodes that acts as the body's :filter. 

(am;es of rancer 

® Chemical ai1d physical agents that can cause cancer are 

• 

called carcinogens. These are 
Overexposure to foni§ing radiation§ like X-rays, UV 
rays, gamma rays etc which literally punches holes in 
the DNA, breaking the correct genetic sequences. 
Chemicals like nicotine, caffeine, steroids, and 
arsenic airpoHmants causing cancers of1Tu.1gs, braL.11, 
breast or blood. 
Viruses, which include the hunian papillorna vims 
(implicated in cervical cancer), the hm:nan T ceHs 
lymphocytic virus (implicated in 1ymphoma), and 
hepatitis B 1,:irus (implicated in liver cancer) 
Oncogenes and tumou:r :n1p]l'.H"·:essoir geJE,e§. 

Cancer-assodat,ed genes ca.11 be divided into the follov1,ring 
th...ree categ01i.es -

Genes that induce cellular proliferation. e.g., genes 
encoding grmvth factors, grmvth factor receptors, 
transcription. factors etc. 
Genes that inhibit cellular prnliferation (tumor 
§upp.ressor gene§). 
Genes that regulate pTogrammed ce11 death 
(apoplosis). 

Poss;1>1e symptoms of cancer 

® These are : 
A persistent cough or hoarseness in a smoker. 
A peristaut change in digestive and bowel habits. 
A change in a wart or mole. 

A lump or hard area in the breast. 
Unexpected diminished or lost appetite. 
Unexplained low-grade fever. 
Unexplained loss of weight. 
P.,.:ny u.ncurable ulcer. 

149 

Bleeding in vagina at t imes  other than 
menstmation. 
Non-inj1Jry bleeding from the surface of the slcin, 
mouth or any other opening of the body. 

lletectio11 and diagnosis of ca�cer 
® Techniques such as raidfography (use of X-rays), 
® CT §can (computed tomography), l\.iR.I Scan (magnetic 

resonance imaging) are very us-efol to detect cancers 
of the internal mgans. Mammography is radiographic 
examination of breasts for possible cancer. Bone 
ma1Tow biopsy and abnormal count of ""V'JBCs is used in 
leuk:emia. 

• Treatment of cancer : The comn1on approaches for 
treatment of cancer are surgery, radiation therapy and 
immunotherapy. 

IMMU�JITY 
e The system of animal body, which protects it from 

various infectious agents and cancer, is knovvn as immu.ne 
system. 

• 

• 
• 
• 

® 

The study ofbody's defence mehanisrns againstpatbogens 
is cal1ed immunology. Edward Jenner (1749 - 1823) is 
known as F.athe-r of Imm'l.m.okgy. 
The huznan imi1mne system comprises lymphoid organs, 
tissue cells and soluble molecules such as antibodlles. 
There are two types of lymphoid organs : primary 
lymphoid mrgallls and secondary lymphoid organs. 
The primary lymphoid organs are those organs \Vhere 
T lymphocytes and B 1y0phocytes mature and acquire 
tbe.ir antigen specific receptors. For e.g., !thymus and 
bone mmJrrovw·. 
The seccndar,; lymphoid organs such as spleen, lymph 
nodes, tonsils, Peyer' s patches of smal1 intestine and 
appendix provide the sites for interaction of lymphocyies 
with the antigen, which then proliferate to become effector 
cells. 
Antigens are substances which, \Vhen introduced into 
the body, stimulate the production of antibodies. Ivlost 
antigens are proteins but some are carbohydrates, lipids 
or nudeic acids. 
.A ... ntibodies are immunogfoltnilins (Igs) which are produced 
in response to antigenic stimulation. 

Types of lmmm1ityi!lefe11ce mechanisms 

·& These are of tvvo kinds : 
Innate/Inborn/ Non-specific defence mecba11ism. 
Acquired/ Adaptive /Specific defence mechanism. 

hu1ate immunity 
@ Innate 1.£.-rnrn.:mity is that immunity which is present at the 

time of birth. 



150 

• 

• 

• 

The non specific defence mechanism is further of two 
types- external defence (or first line of defence) and 
internal defence (or second line of defence). 
First line of defence comprises physical and chemical 
baniers to the entry of pathogens into the blood. 
Physical barriers are of two kinds - skin and mucous 
membrane and chemical barriers includes chemicals 
secreted by skin and mucous membrane like skin secretion, 
saliva, tears, bile, gastrointestinal secretion, nasa] secretion, 
cerumen, vaginal secretion, etc. 
Wnen the first line of defence fails to prevent access of 
pathogens to the tissues, the body's second line of defence 
comes into play. 
The body's internal defence is carried on by white blood 
corpuscles, macrophages, inflammatory response, fever, 
interferons and complement system. 
Virus infected cells secrete proteins known as interferons 
which protect non-infected cells from further viral 
infections. 

Acq•ired imm•nity 
© Acquired immunity is the immunity ( also called specific 

defence mechanism or third line of defence) developed 
by an animal in response to a disease caused by infection 
of microbes. 

@ Unique features of acquired immunity are specificity, 
diversity, discrimination between self and nonself 
and memory. 

® The acquired immunity is further of two types - natural 
or active and artificial or passive. 

® Vlhen a host is exposed to antigens, antibodies are produced 
in the host body. This type of immunity is called active 
immunity. 

@ \Vb.en ready-made antibodies are directly given to protect the 
body against foreign agents, it is called passive immunity. 
TI1e colostrum has abundant antibodies (IgA, .. ) to protect the 
infant. This is an example of passive immunity. 

Table : Differences betvveen active and passive immunity 

Active immunity Passive .immunity 
1 .  Exposure to antigen. No exposure to antigen. 
2. It is developed when It is developed vvhen 

the person's own cells antibod]es produced 
produce antibodies in in other organisms are 

response to infection or injected into a person to 

vaccine. counteract antigen such as 
3. snake venom. 

It provides relief only It provides immediate 
after long period. relief. 

4. 
I 
It has no side effects. It may cause reaction. 

5. It is long lasting. It is not long lasting. 

Immune respol!se 
® The specific reactivity induced in a host by an antigenic 

stimulus is known as the immune response. It is of tvm 
types - primary and secondary immune response. 

® The reaction of the body's immune system to the first 
attack of microbes (antigens) is called primary immune 
response. It takes much longer time to develop. 

• 

• 

• 

• 

• 
• 

• 

• 

• 

The reaction of the body's immune system to any subsequent 
infection of the same microbe is termed secondary immune 
response. This response is quicker and more intense than 
the primary immune response . 
The primary and secondary immune responses are carried 
out with the help of two special types of!ymphocytes present 
in our blood. i.e., B-lymphocytes and T -lympliOcytes. 
Lymphocytes that migrate to the thymus and differentiate 
under its influence are ca11ed 'T-cells', while those cells 
that continue to be in the bone marrow for differentiation 
are lmown as 'B-cell.s'.  
T-ceUs are responsible for cellular immunity, however, 
B-cells produce the antibodies-about 20 trillions per day 
that take part in the humoral immunity.· 
The B-lymphocytes and T-lymphocytes form humoral or 
antibody mediated immune system (AMIS) and cell­
mediated immune system (CWS) respectively. 
"When antibodies ona B  cell's surface bind antigens, the B 
cell is activated and divides, producing a clone of daughter 
B cells. The daughter cells specialise into plasma B cells 
and memo:ry B cells. 
Plasma B cells ( also known as effector cells) are antibody 
factories. 
Memory B cells live for a long time and serve to quickly 
dispose of the antigens in case reinfection of the same 
virus or bacterium occurs. 
The antibodies fight the antigens in five different 
ways -. neutralization, agglutination, precipitation, 
opsonization and complement activation. 
Cell-mediated immunity defends the body against viruses, 
fungi and some bacteria which have entered the host's 
cells. 
On stimulation by contact with antigens, the T-lyrnphocytes 
produce by division a clone ofT-cells, the lymphoblasts. 
There are separate T-cells for each type of antigen that 
invades the body. 

e The T-cells have a life-span of 4 to 5 years or even longer. 
The T-cells comprising the clone ar_e committed T-cells 
having specific functions. 

e I -cells perfonn several important functions which can be 
divided into 2 categories - regulatory and effector. 

® The regulatory functions are mediated by help'" (CD 4 
positive) T -ceUs which produces i.111terleukins and the 
effector functions are carried out primarily by cytotoxic 
(CD 8 positive) T-cells which kill virus infected cells, 
tumor cells and allografts. 

lmm1.moglol:mli11 (lg)IA11tibody (Ab) 

@ Immunoglobulins are glycop:roteins made up of four 
polypeptide chains (linked by disulphide bonds)�two 
heavy (H) ( 440 amino acids) and two light (L) (220 
ammo acids). Light and heavy chains are subdivided into 
variables and constant reg.ion. 
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• IgG, !gM, lgA (lgA l and 2), lgD and lgE (lgE 1 ,  2, 
3, and 4) are the types of immunoglobulins which are 
explained in the flow chart below 

lgG-

® Most abundant, found in blood, lymph and intestine. 
e Predominant antibody in the secondary response 
e Only antibody to cross the placenta 
® Most abundant in new boms 
® Opsonizes i.e. enhance phagocytosis 
® Fixes complement 
lgA 
e Heaviest antibody and second most abundant 
@ Found in body secretions including saliva and tears 
® Does not fixes complement 
® Most abundant in new boms 
e Prevent attachment of micro-organisms 
® Available in colostrum and mother's milk 
® When excreted through faeces, it is called 

coproantibody 

IgM (IVfo.c:rn im.mllnoglobuli:n) 
® Largest and first to reach the site of infection 
® Produced early in the primary response 
e Most efficient in agglutination, complement fixation 
e Does not cross placenta 
® Antigen receptor on the surface ofB cells 
0 lt increases IgG production 
® Also called "natural antibody" 
lgD 
® Uncertain 
m Functions a<; antigen receptor 
® Present on surface ofB cells and in serum 
lgE 
® Least abundant 
e Mediate immediate hypersensitivity 
@ Does not fix complement 
@ Main host defence against helm..inths infection 

Flow eh.art : Types of immunoglobulffis. 

Organ transplantation • 

• 

It is the implantation of an organ or tissue from one part 
of the body to another or from one person (don.or) to 
another (recipient). 
Tissue matching, blood group matching are essential 
before undertaking any graft/transplant and even. after 
this the patient has to take immun.o-suppresants all 
his/her life. 
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® The body is able to differentiate 'self and 'nonsel:f and 
the cell-mediated immune response is responsible for 
tb.e graft rejection. 

@ The success of tissue and organ transplants depends on the 
donor's and recipient's b.uman. leucocyte antigens (HLA) 
encoded by the HLA genes. The genes for the RIA proteins 
are clustered in the major b.istocompatibility complex 
(MHC), located on the short arm of chromosome 6. 

Vacd11atio11 and imm1misaticm 
@ The principle of immunisation or vaccination is based 

on the property of 'memory' of immune system. In 
vaccination, a preparation of antigenic proteins of 
pathogen or inactivated/weakened pathogen (vacci.i1e) 
are introduced into the body. The antibodies produced 
in the body against these antigens would neutralise the 
pathogenic agents during actual in.fection. 

® The yeast-derived recombinant hepatitis B virus vacd.ne 
is the fint comme:rcially available human vaccine 
produced by the genetic engineering technology. 

@ Passive immunization is used when exposure to pathogen 
has already occurred and there is not enough time to induce 
active protective immunity. 

® It involves giving p:reformed antibodies to a person 
( or animal) in response to vaccination or environmental 
exposure to tile pathogen.. 

lmm,mologkal disorders 
® Failure of host defense results into immunological 

disorders such as allergy (hypersensitivity), autoimmunity, 
AIDS, etc. 

Allergies 

® Allergy is inappropriate immune response of a person to 
harmless substances coming in contact with the body or 
entering the body from the environment, or in food, or in 
medicine. The substances which cause allergic reaction are 
called allergen§. They are generally weak antigens. 

@ The common allergic reactions (symptoms) are 
inflammation of mucous membranes, sneezing, gasping, 
running eyes, irritation of upper respiratory tract (throat, 
trachea), itching, skin rash and many more. 

® Allergy involves mainly IgE antibodies and histamine. 
It causes marked dilation of an the peripheral blood 
vessels and the capillaries becomes highly permeable so 
that large amounts of fluid leak out from the blood into 
the tissues. 

® Autoimmunity is a condition. in which structural 
or functional damage is produced by the action. of 
immunologically competent cells or antibodies against 
normal components of the body. It actually implies 
injury to self. 

• Examples of autoimmune diseases are rheumatoid arthritis, 
insulin-dependent diabetes, chronic anaemia, chronic 
hepatitis, Hashimoto's disease, etc. 
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Al!lS 
e AIDS or acquired immuno deficiency syndrome means 

deficiency of immune system, acquired during the lifetime 
of an individual indicating that it is not a congenital 
disease. AIDS is a disorder of cell mediated immune 
system of the body. There is a reduction in the number 
of helper T cells which stimulate antibody production 
by B-cells. This results in the loss of natural defence 
against viral infection. 

@ HIV is a retrovirus that attacks helper T cells. The virus 
is spherical with a diameter of about 90-120 nm. Its 
genome consists of a single-stranded RNA. 

• After the entrance of the virus into the body of the person, 
the virus enters into macrophages where RNA genome 
of the virus replicates to form viral DNA with the help 
of reverse transcriptase enzyme. This viral DNA gets 
incorporated into the cell's DNA and directs the infected 
cells to produce viruses. 

Retro virus 

Viral 
protein coat 

Viral RNA core 
Virus infects 
normal cell 

Animal cell 
Plasma 

membrane 

-b Viral RNA is introduced into cell -Viral DNA is ! Viral DNA incorporates 
Produced by 

•l into host genome reverse � ------, transcriptase - Cytoplasm 
New viral RNA i 
produced by 
infected cell ;:)+---<�I 

New viruses are produced j -JJ!J{j! 
Nucleus DNA 

� Note : Infected cell can 
/� survive while viruses are 

/ being replicated and released 
�) New infective virions 

can affect other cells 
Fig.: Showing mode of action of AIDS virus. 

@ Virus of AIDS is tiransmitted by transfusion of infected 
blood or blood products, use of contaminated needles and 
syringes to inject drugs or vaccines, sexual :intercourse with 
an infected partner without a condom and from infected 
mother to child through placenta. 

• 

• 

The incubation period of AIDS ranges between 6 months 
lo 10 years. AIDS can be diagnosed by EUSA test and 
Western blotting test. Western blotting test is employed 
for confirmation of ELISA positive cases. 
No vaccine has been prepared so far against AIDS virus. 
TI1e following steps may help in preventing the AIDS 

People should be educated about AIDS. Every year, 
December I is recalled as the World AIDS Day. It 
is one of the methods to educate the people about 
AIDS. 
Blood test must be done in blood donors, donors of 
semen, donors of organs (kidney, lung, liver), patients 
undergoing haemodialysis and pregnant women. 

Disposable needles and syringes should be used.Used 
needles and syringes must be destroyed. 
In sexual relationship one should be monogamous. 

• NACO (National AIDS control organisation) and other 
NGOs (Non-government organisations) are doing good 
work to educate people about AIDS. 

® Infection with HIV or having AIDS is something that 
should not be hidden-since then, the infection may spread 
to many more people. HIV/AIDS-infected people need 
help and sympathy instead of being shunned by society. 

ADOLESCENCE 
• The period of rapid growth, the physical and mental 

development poised bet\.veen childhood and adulthood 
(between 8-I 8 years for girls and 7-19 years for boys) is 
called adolescence. 

® The period of adolescence extends from puberty to 
complete sexual maturity. 
Addiction to drugs, tobacco and alcohol is also common 
among adolescents. The main reasons of addiction are 
curiosity, advertisements, peer pressures, frustration 
and depression, feeling of independence, false belief of 
enhanced physical mental/intellectual perlormance. 

DRUG AND ALCOHOL ABUSE 

Drug abuse 

@ Dru.g addiction. or drug abuse is taking drugs for 
purpose other than clinical use, in amount, concentration 
or frequency that impair physical, physiological and 
psychological functions of the body. 

• Drugs are classified on the basis of their mode of action 
on brain into two categories -

Psychoactive or psychotropic drugs 
Psychedelic or hallucinogenic drugs 

@ Psychoactive or psychotropic drugs are also called as 
mood altering or n.eurolog.ical drugs. 

@ Psychedelic or hallucinogenic drugs produce psychological 
effects like illusions and hallucinations. 

@ Psychotropic drugs act on the brain and alter the behaviour, 
consciousness and powers of perception. 

@ Four categories of psychotropic drugs are - sedatives and 
tranquilizers, opiate narcotics and stimulants. 

• 
• 
• 
• 

• 

Sedatives and tranquilizers have a depressing ( switching 
off) effect on the activity of the brain. 
Sedatives may produce a feeling of calmness, relaxation 
or drowsiness e.g., barbiturates, benzodiazepines, etc . 
In higher dose, sedatives induce deep sleep . 
Tranqui�ers reduce tension and anxiety without inducing 
sleep e.g., benzodiazepines, phenothiazines. , 
Opium is obtained from the unripe seed pods of the poppy 
plant, Papaver somnifernm. 
Opium and its derivatives, which include morphine, 
codeine and heroin are among the drugs collectively 
known as narcotic drugs. 
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• 
• 

• 
• 
@ 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

Morphine has sleep and dream. inducing properties. 
Codeine is milder than morphine and used in cough 
syrup. 
Narcotics induce addiction if used repeatedly and heroin 
is the most dangerous narcotic. 
Another opium derivative is b:rown suga:r, chemically 
kno"INTI. as diacetyl-morphine hydrochloride. 
Stim.ufant§ are also lmown as •mood elevators'. 
Stimulants increase nerve activity in the brain by initiating 
the release of noradrenaline. 
There are tvvo main groups of stimulant drugs: central 
nervou.:s system stimulants (e.g., amphetamine drugs) 
and respi:ratoiry §timufailtS (e.g., analeptic drugs). 
Mildest among the stimulants is caffeine which is 
commonly taken in the form of tea, coffee and cola 
drinks. 
Caffeinism is caffein intoxication characterized by 
restlessness, nervousness, excitement, insomnia, 
gastrointestinal complaints, etc. 
Amphetamines and cocaine are strong stimula11ts . 
Cocaine is obtained from th.e leaves of Erythroxylon 
caeca. 

"C:rack�5 is a purified form of cocaine; it can cause seizures 
and cardiac arrest. 
Hallucinogens include certain drugs of abuse, also called 
p§ychedeiic drugs, such as LSD, ma:rijuana� mescaline 
and psilocybin. 
These drugs have a strong effect on cerebrum and sense 
organs and take the user to a world of fantasy giving him 
false and temporary happiness. 
LSD (lysergic add dietb.ylamide) is one of the most 
dangerous hallucinogens of modern ti.Ines derived from 
Ergot fun.gus, Ciaviceps purpurea. 

The products ofhemp plant, Cannabis sativus, like bhang, 
marijuana, ganja, hashish-charas, etc. are other examples 
of hallucinogens. 
The drug bell.adonn.a is extracted from the dried leaves 
and roots of Atropa belladonna (family solan.aceae). 
Belladon...11.ais a narcotic, diuretic and antispasmodic. Leaves 
contain atropine, used to dilate pupil of eye. 
Mode of drug action.: Drugs act at the synapses by 
inhibiting (depressants) or accelerating (stimulants) 
secretion of n.eurotransmitter. 
Tobacco is used for smoking, chewing and snuffing . 
Its main stimulating component is a poisonous, volatile 
alkaloid nicotine, which causes addiction. 
Nicotine, in a low concentration 

stimulates conduction of nerve impulses 
relaxes the muscles 
releases adrenaline, increasing heart beat rate and 
blood pressure 
increased blood pressure due to smoking er1hances 
th.e risk of heart diseases 
causes cancer of orn1 cavity, cough and bronchitis, 
emphysema, stomach disorders, pulmonary 
tuberculosis, and damage to immune system. 
retards foetal growth in expecting mothers. 

• 
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High concentration of nicotine paralyses nerve cells. 
Other harmful components of tobacco smoke besides 
the poisonous nicotine are carbon monoxide, polycyclic 
aromatic hydrocarbons and tar. 
Smoking increases carbon.monoxide (CO) content in blood 
and reduces the concentration of haemobound oxygen. 
This causes oxygen deficiency in the body. 

Report of WIIO on addiction 
According to WHO report, there are some 500 lacs of drugs 
addicts in the world. Ofthese, 300 lacs take marijuana, 80 lacs 
use cocaine, 70 lacs consume opium. 7 lacs 1:ake heroin and the 
rest use other drngs. The above data shows the magnitude of 
the problem of drng addiction and emphasizes the urgent need 
for educating the public about the menace of drug addiction. It 
will be i11 the fitness of things to have at least one deaddi.ction 
centre in each town. 

® Ethanoli o.r ethyl akohol is th.e active constituent of 
alcoholic drinks such as beer (5 per cent by volume), 
wine (10 per cent by volume) and whisky (40 per cen.t 
by volume). 

@ Low level of alcohol causes facial flushing, ta!.k.adveness 
and increases social confidence. 

® High level of alcohol causes disturbed thinking, irritability, 
reduced self-contTol, slurred speech, drowsiness, difficulty 
in remaining upright, etc. 

® Alcohol decrea§es the activity of CNS, thereby reducing 
anxiety, tensions and inhibitions. 

® Alcohol decreases the secretion. of ADH (anti-diuretic 
hormone) from posterior pituitary causing increased 
urine output. 

@ Heavy d,i,nkers become dehydrated. Thirst, drytongne and 
hangover are associated with effects of alcohol. 

® In the liver, akohol is converted.in.to a more toxic substance, 
acetaldehyde, which is used by cells for energy. 

® Liver synthesises fats from alcohol; the extra fat decreases 
the production of enzymes and structural proteins. 

• 

• 

The accumulation of fat results in 'fatty liver syndrome' 
leading to cirrhosis (replacement of liver cells by :fibrous 
tissue). 
Alcohol addiction lowers blood sugar ]evel, adversely 
affecting the brain. 

Drivin!l am! 
Driving and dri11king do not go together as (i) Alcohol makes 
the drivers erratic, careless, rash, taking unwanted risks. (ii) 
Drlli."iken drivers lose their alertness. (iii) There is impainuent 
of co-ordination ofva:rious body parts like eyes, ears_, iimbs, 
head) etc. (iv) Field and clarity of vision are reduced. PoVier 
of accommodation is affected - tunnel vision (narrmN field of 
vision and low accom.modation) giving blurred and unsteady 
images. (v) Because of tunnel and blurred· vision, distance 
cannot be judged properly ( vi) .Alcohol increases reaction ti.me 
(tim.e benveen sight and reaction like application of breaks of 
drivers cau.si....11g road accidents). 
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Cancer 

e Health is defined as a state of complete physical, mental • . 
and social well being and not merely the absence of Congemtal diseases-

e Cancer is a disease of uncontrolled proliferation of 
cells without any differentiation. It is of two types: 
(i) Benign tu mom; (ii) Malignant tumour. 

disease or infirmity. e-- - -4" 0 These are inborn diseases 
e When the functioning of one or more organs or systems of present from the birth. 

e Cancer is neither hereditary nor a contagious 
disease. Chemical and physical agents that can 
cause cancer are called carcinogens e.g, X-rays, 
UV rays, caffeine, steroid, arsenic air, soot, 
diethylstilbestrol (DES), vinyl chloride (VC), 
cadmium oxide. 

the body is adversely affected, we say that we arc not 
healthy, i.e., we have a disease. 

Acquired diseases 

0 These are diseases contracted after 
birth. 

s Itis of two types: 

Comti:umicable diseases 

e These can pass from one infected 
person to a healthy one. 

Bacterial diseases 

Typhoid 
111 Caused by Salmonella typhi 

Pneumonia 
@ Caused by Streptococcus pneumoniae 

or Diplococcus pneumoniae 

Dysentery (Bacillary) 
e Caused by bacteria of the genus Shige{!a 

Plague 
e Caused by Pasteurella/ Yersinea 

Diphtheria 
a C aus e d  by Coryn ebacter/ 11 111 

diphtheriae 

Cholera 
• Caused by Vibrio cho!erae 

Tetanus 
e Caused by C!ostridium tetani 

Tuberculosis 
e Caused by Mycobacteritmr tuberculosis 

Viral diseases 

Common cold 
@ Caused by Rhino virus 
Mumps 
e CausedbyParamyxavirns 

!l>- Measles 
0 Caused by rubeola virus 
Dengue fever 
0 Caused by arbo virus 
Cllilmngunya 
m Caused by alpha virus 
Chicken pox 
® Caused by Varice!la zos!er 

Poliomyelitis 
@ Caused by poliovirus 

(enterovims) 
� Viral hepatitis 

e Several genes in the host called cellular oncogenes 
or proto� oncogenes have been identified which 
under certain conditions on getting activated 
could lead to oncogenic transf01mation of cells. 

@ Tumour suppressor genes normally keep mitosis 
in check and prevent cancer from occurring. 

Non-communicable diseases 

e These remain confined to the persons who 
develop them and do not spread to others. 

Prntozoan diseases 

African sleeping sickness or 
trypanosomiasis 
e Caused by Tlypanosoma 

gambiense 

Kala-azar 
@ Caused by Leishmania 

donovani 

Amoebic dysentery or 
Amoebiasis 
@ Caused by Entamoeba 

histolytica 

Malaria 
@ Caused by Plasmodium 
@ There are 4 species of 

P!asmodium with causes 4 
types of malaria. These are: 

Helminthic diseases 

Ascariasis 
@ C a u s e d  by A scar is 

lumbricoides 

Filariasis or elephantiasis 
e Caused by Wuchereria 

(W.bancrofti & W.ma!ayi) 

Plasmodiwn vivax or P. vivax 
(benign te1tian malaria) 

P. malariae (quartan malaria) 

P.fG!cipmwn (cerebral malaiia or 
malignant tertian malaria 

P. ova le (mildtertianmalaria) 

"' ... 
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' CONCEPT MAP 
' 

I I - A:nthnms/ Antibodies 
It is body's ability to destroy pathogens or other • Anti.gens are substances which when introduced into the body, 
foreign materials and to prevent further cases of stimulate the production of antibodies. 
certain infectious diseases. • The specific -reactivity induced in a host by an antigenic stimulus 

is kno-wn as the immune response. It is of t\,Vo types: primary 

f---+ 
and secondary immune response" 

ll (2} Aequ�ed/ AdaptiVe!�petjfic d¢f�nce j • Antibodies (Abs) are glycoproteins, called im.mu:rwglob!.ili.rrn, 
made up of four peptide chains, two small called light chains med1anism:s (Third line ()f defetlte) 
and tvvo longer-called heavy chains. 

1--1 • Response of the immune system to specific • Different types of antibodies such as, IgA (heaviest and 2nd most 
pathogens are called specific defences and it is the abundant), IgM (largest & first to reach the site of infection), 
third line of defence. IgG (most abundant, only Ab that crosses placenta), !gD and 

i IgGareproduced in our body. 

,---I Types of acquired iln!J!•ruly f---- Immune system ' 
• It is of two types: natural or active and • It consists of lymphoid organs, tissues, cells and solubie 

artificial or passive immullity. molecules such as antibodies. 
f-,, • Lymphoid organs are of two types : prriman"y lymphoid. organs 

Active im.mu1J.:ity 1 and secondary ]ym.phoid organs. 
• Thymus and bone marrn·w are prima,_-y lymphoid organs . 

It is produced due to contact Mtb Lymph nodes, splieen1 tonsils, Peyer's patches, append.ix and 

n 
H pathogen or its antigen and subsequent l\tiALT (mucosal associated iymphoid tissue) are secondary 

production of antibodies. lymphoid organs. 
�: g g � Vacctnatfon & immunisation 

.I � 1 Passive immunity 
1 Vacdnati.on is the process of development of im..rnunisatiorr © © 

b .!:: 0 It occurs when ready- made :mtibodies against a particular disease by inoculation ofhannless antigenic 
0 are directly given to protect the body � � f-> material like atteBn!lated. pathogen or its ti:rn:oid in the form of w � 4 against foreign agents. Cofostnum vaccille Lnto a healthy person. "" c 

I /;: N (contains abundant lgA) and foetus 
I ® 

Vmi::cirre is of three types : first gel]e.nrtion vaccines, §ecorrd 

T 
'o receiving antibodies from mother are I _geBer&tfon vaccines a.rid thi.Jrd genernti(m vaccines. ·- some examples of passive immunity. "' 

r----J A1rntigen p·ire§e:nti.ra.g eel]§ 1--
' Jimmun.oio!licaJ. d.faottlers 

specialized which L+ © Failure of host defense results into immllilo�ogical disorders, 
r 

,i., These are cells which fall into three broad categories 
:&:' include macrnphages (monocytes as 

blood macrophages and histiocytes as ! � 
tissue macrophages), E-lymphocytes ,j, I t " " 

§ and dendritic cells (e.g., Langerhans limrn:«morlefi.dency Autoimmunity Hype1rnem.i.ti.v:i.ty .. cells of epidermis of skin) . 
0 

I Cell-med.fated immune response I .t::: 
: T -lymnhocytes or T-cells 1------i I and organ transplant I ii '- r © T -cells are involved in cell-mediated� Transplantation involves the removal of damagecJinjured tissues .:1:l • " 

l 
immune response, or organs from the body of a person and their substitution by 

0 
sinlilar tissues/organs from a donor. "' 

0 0 
It may result in the rejection oftnmsplanted o:rgans. > 0 r--, B -lymphocytes or B-cells i-

·= 4 -& C The body differentiate 'self' and 'nonself' and the cell med.fated ,,, 
� • B-celis are involved in anti.body immu!IT!e response is responsible for the g:raft rejectiofill. . i � mediated or humor.aJ. immM:ne � 

L 
response. • They give rise to plasma cells ! Extenrnl defence (First line of defoni;:;e) 
(produce Abs) and memory JB-cells It comprises physical and ch.emkal barrier§ to the of on act1vat10n by antigen specrfic T- r 

• entry 
cells pathogens into the body. 

I Internal defence (Second line of defence) L
n 
,,,, __ , _____ , i-- ! 

G It occurs ,vhen the first line of defence fails to prevent access of ' defence mechanisms . .  pathogens to the tissues. The body's internal defence i s  carried out 
® It 1s present at the time of birth � by white blood coirpJJ.sdes (ne'!ijt:rophils and m.orwcytes), 
• It is of two types: external defence and internal 4 macrrophmges, natuiral ldHer (NK) ceHs, inflammatory 

defence. reactions, fever, interferons and complement system" 


