UNIT VI
BIOLOGY IN HUMAN WELFARE

; 7 Biology is the youngest of fhe fomalised disciplines of nafural
Hisrnian Heaith and Diseass science. Progress in phisics and chemistry proceeded much’
fasterthan in Biolegy . Applications of physics and chemistry in

Chapter 8 sur dally Tfa alio have a Higher visbility Hiar thess of biokogy.
Microbes in Human Welfare Howelar, twentieth cantury and cardainly twenty-first cenhay

has demorstrated fhe utiiity of biclogical knowledge in
furthering heman welfare, ba thin health sector or ogrculhme.
Thediscovaty of artibiofics, and synthetic plont-datived drugs,
angesthaiics have changed madical praclice on one hand
dnd human heatth on the othet hand. Life expecioncy of
hurman efngt hove dromaticaily chongsd ower fhe yeomns.
Agnculiunl practices; food processing and diogrostics have:
birought socio-cultuml chemges inhumiarn commurities: Thesa:
arebrielly deccribed in fhe following three chaptan of this unil.
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CHAPTER 7
HUMAN HEALTH AND DISEASE
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Health, lor a long time. was considered &8s a siale of body
anid mind where there was a balance of certatn ‘humors'.
This ts whatl early Greeks ltke Hippocrates as well as
Indian Avurveda system of medicine asseried. It was
houehit st 'perstis willy ‘blackblle” belonped o hol
persanality and would have fevers. This ulia was armived
al by pure reflecitve thought. The discovery of blood
cireuiation by Witham Harvey using expenimental method
and the demonstration ol normal body lemperature in
peisans with biackbille using (hemiomeler disproved (e
‘goodd trumor” hypothiests of health, Inlater years. blology
stated thal mind miluences, through neural syslem and
endorrine svstem. our immune system and thal our
mmune sysicm mainiatns our health. Henee, mind and
meTital slate can affect our health. Of course, health 1s
affecled by —

(1) genetie disorders ~deficiencies with which a child 1s
Liowm and deflctencies /fdolfects wlhich the child mberits
fiom parents from birth;

M) mfectons and

f) Itfe style mcluding food and water we Like, rest and
excroise we give [oour bodtes, babiis that we havear
lack elc.
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MOLOGY

The term health 1s very (requently used by everybody. Hout do we
define #t? Health does niot stmiply mean "absence of disease’ or ‘phystcal
litness”. [t could be defined as a state of compleie physical . miental and
soclal well-being, When people are healthy, they are mare efficient al
work, This increases produciivity and brings economic prosperity. Health
also moreases longevity of people and reduces mfanl and maternal
mortaliiy,

Balariced diet, persorial hylerie amd regilar exerclse are very tmporiant
lo maintain good health. Yoaa lias been praclsed since (ime inmemonial
to achileve physical and mental health. Awareness aboul diseases and
thetr effect on different bodily functions, vaccination (mmunisation)
agalnsi nfectious diseases. proper disposal ol wasties, control ol vectors
and maintenance ol hyglene fn [ood and waler rescurces gie Hecessany
for achileving good health.

Whien the functontng of one or more organs or systems of the body 1s
adversely affected. characlerised by appearance of vartous signs and
symptomes, we say Lhat we are nol healtly, Le.we have a disease. [Nseases
can be broadly grouped into infectious and non-infectious, Discases
which are casily transmitled from one person o another, are called
Infectious disenses. [nlections diseases are very common and every
one of us suffers from these at somettme orother. Some of the infections
diseases ltke AIDS are fatal. Among non-thfectious diseases, cancer Is the
major cause of disath. Do and aleohiol abitse also affect our headth adversely.

7.1 Common Diseases v Humans

A wide range of organisms belonging (o bacterts, viruses, fungt,
proflozcans. helminths, etc.. conld rause diseases In man. Such disease-
causing organtsms are called pathogens. Most parasiles are therelore
pathogens as Lhey canse harm Lo the host by Dving (i (or o) them, The
pathogens can enter our body by vanous means, mullply and interfere
with normal vital sctivitles, resuliing In morphologicat and fonctional
damage. Pathogens have 1o adapt (o e within the environment of the
host. For example, the pathogens that enter the gut must know a way ol
surviving in the stomach al low pH and reststing (he vanons digestive
enzymes. A few represenlative members [rom differenl groups of
pathiogenic orsanisms are dismussed here alongwith the diseases caused
by them Preventive and contml measures against these diseases tn general,
are also brielly described.

Salmonella fypht 1s a pathegenic bacterium which causes typhold
fever in human betngs, These pathogens generally enter the small tntestine
through lood and water contaminated with them and migrate to other
argans throngh blood. Sustained high fever [39° (o 40°C). weakness,
stornach pain. constpatlon, headache and loss ol appelile are some of
the comman symptoms of this discase, Intestinal perforation snd death
may occur In severe cases, Typhotd fever could be conftrmed by
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HUMAAN HEALTH AND DISEASE

Widal test : A classic case in medicine, that of Mary Mallon nicknamed
Typhotd Mary, s warth mentioning here. She was a conk by profession
and was a typhold carrier who continued to spread typhotd for several
years Lhrough the food she prepared.

Bacteria like Streplococcis pneumonine and Haemopshilus iInfluenzae
are responsible for the disease pneumonia in humans which infects the
alveolt farr illed sacs) of the lungs. As a resull of the infection. the alveall
el Mledwitl Mo leading to severe problems i resplration. The symploms
of prieumonta inchude fever, chills, cough and headache. In severe cases,
the Hps and finger nads may turm gy (o bluish th colour. A healihy
person acguires the tnfection by mhaling the droplets/aerosols released
Irv an Infected person or even by sharing glasses aml ulensils witli an
infected persan. Dysentery, plague, diphthena, elc., are sume of the other
bacterlal discases in man.

Many viruses also cause diseases In human betngs, Rhino viruses:

represent one siuch group of vinises which cause one of the most infectious
Inmman aflments - the common eold. They tfect the nose and respiratory
passage bul nol the hungs. The common cold 1s charatlerised by nasal
cotgestion and discharme, sore throal, hoarseness, cough, headache,
tredness, ele.. which usually fast for 3-7 days, Droplets resulting from
cough or sneezes of an infecied person are either mhaled directly or
trassmitted throtgh contaminaled objects such as pens. books, cups,

doarknobs, computer keyvboard or monse, etce., and cause mfection n a

heall by person,

Same of the human diseases are cansed by protozoams Lo, You mitght
have heand about malaria. a disease man has been fighting since many
years: Plasmodinrm, a tiny prolozoan s tesponsible (b LHis disease. Diflerenl
speeles of Plasmodium (P. pleax. I malaria and P falciparum) are
responstble for different types of malarta, Of these, mallgnant malaria caused
by Plasmodiimm falciparim s the most sertous one and can even be {atal.

Let us lake a glance al the Ufe cyele of Plasmodium Figure 7.1).
Plasmoditon enilers (thie human body as sporozoiles (infectous [orm)
through the bite of infecied female Anopheles mosquito, The parasiles
mmitially multply within the tver cells and then attack (he red blood eells
(RECs) resutting in their jupture. The mupture of RBCs is associated with
release of a loxice substance. haemozoin, which is responstble for the chill
aric] Iigh fever recuriing overy tree Lo four diovs, When a female Anoplieles
mosquito bites an infected persan, these parasites enter the mesqutto’s
body and undergo further develppment., The parasites multiply within
them to form sporozaites that are stored 1n thetr salivary glands, When
Lthese mosqgultoes bite a human. the sporoeoiles are introduced Into s/
her body, (hereby inttiating the events mentaned above, L i1s nlerssitng
lo note thal the malanal parasile réequires (wo hosls - human and
mosquiloes— o compiele is life cycle (Figure 7.1): the female Anopheles
mosquito is thevector [ransmiiting agent) too,
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— Entamoeba histolytica s a protozoan pamsile In the large intestine of

lmman which canses amoebiasls (amoeble dysentery). Symploms ol
this disease include constpation. abdominal pain and cramps, stools
wilh excess mucous and blood clots. Housefllies act as mechanieal tarriers
and serve (o transmil the parasile from f@eces of infecied person Lo food
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HUMAAN HEALTH AND DISEASE

and food products, thereby coniaminaling them.
Drinking water and food contaminated by the faecal
tmatter are the matn souree of infecton.

Ascarts, the comimon round wonn and Wuchereria,
the Olarial worm, are some of the helminths which are
enown to be pathogente to man. Ascaris, an intestingl
parasite causes-ascariasls. Symploms of these disease
include intermel blesling, musenlar patn, lever, ananila
antd blockage of the Intestinal passage. The egs of the
parasile are excreted slong with the Reces of infected
persons which contaminate soll. water, planis. elc, A
heallthy person acqulres this inlection through
conlaminated waler, vegetables, frulls, ete,

Whchereria (W bancrafit and W. malayd, the filarnal
worms cansea stowly developing chronic mflammaiion
of the organs in wiich thiey live for many years, usually
the lymphatic vessels of the lower imbs and the disease
ts called elephantiasls or fllariasls (Figure 7.2). The
genital organs are also often affected, resulling in gross
deformtties. The pathogens are transmitted (o a healthy
per=on Wirsugh e bile by Whe lemiale mosguilo veclors.

Many fungl belonging lo lhe genera Microsporum,
Trichophyton and Eptdermophyton are
Tesponsible for ringworms whicl is one of
Lhe most common nfecious discases i man.
Appearanee of diy, scaly lesions an various
parts of the body such as skin. natls and
soalp (Flgnre 7.3) are the mam symploms of
the disease. These lesions are accompanied
by mtense lehitng. Heal and motsture help
these fingt Lo grow, which makes (bem thrtve
in skin fokis such as those In the groin or

72 EMpornmm  shaowi
Figure gt g
. | inflnrmation In ane
of the lower himbs doe

Lo, elcphant insts

between the toes. Ringworms are generally Fipaore 7.3 Dingdram showing ringworm

acqulred from soll or by using towels, clothes
ar even the camb of infected individuats.

affecied wrea of the skin

Matntenance of persoual and public hyglene Is very importand for
prevenlion and control ol many infections diseases, Measures (or personal
hygtene include keeping the body clean: consumption of clean drinking

waler, [ood. vegelables, frulls, elc. Public hvgiene includes proper disposal

of waste and exeredia: pertodic deaning and disinfection of waler reservolrs,

poals, cesspoals and tanks and observing standard practices of hyglen:

tn publie eatering. These measures are partieularly essentlal where the
mfectous agenis are transniited through food and water such as typhotd,
armioeblnsls and ascarlasts. In cases ol atr-borne diseases sucl as
preumonta and cammen cold, in additton o the above measures, close
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contact with the imfectel persons or thetr belongings should be avoided.
For diseases such as malarta and filariasts that are transmitted through
Insect veclors, the most mportanl measure s Lo conbrol or eltminate the
veolors and thetr breeding places, This can be achieved by avolding
stagnalion of water in and armund restdential areas. regular cleantng of
household coolers. nse of mosquito nets, introducing {ishes ke Gambiista
111 ponds that feed on mosgquilo larvae, spraying of insecticides i ditches,
diramage areas and swamps, ele. In addition. doors and windows should
be provided with wire mesh (o prevent the entry of mesguitoss. Such
precautions have become more Imporiant especially in e Hehil of recent
widespread incidences of the vector-bomne (Aedes mosquitoes) diseases
like dengue and cikunguisya i many paris of ndla.

The advancements made in blological sclence have armed us Lo
effectvely deal with many imfectious diseases, The use of vaccmes and
immumisation programmes have enabled us (o compleiely eradicale a
deadly disease like smallpox. A large number of other tnfectious diseases
like polio, diphtheria, pneumoenia and letanus have heen controlled o a
large extent by the use of vaceipes, Blotechnology faboul which voun will
read more in Chapter 10} is al the verge of making availlable newer ancd
safer vaccines. Discovery of antihiotics and various other drugs has also
cnabled us Lo ellectvely treat nlectious diseases.

7.2 IMMUNITY

Everyday we are exposed Lo large number of infeclious agents, However,
vmly a fi ew ol (hese exposures resull in disease. Why? This 15 due (o the
{act thai the body is able (o defend itself from most of these forelgn agents.
Thus overall abtlity of the host Lo fight the disease-caustng organtsms,
conlEmed by the fimmune system ts called iImmunity,

Immumnity ts ol bwo types: (1) Innate tmmunity  and (4) Acquired
immumity.

7.2.1Innate Immunity

lrmate immunity is non=specific vpe of delence. thal 1s presenl at the
time of bitrth. This ts accomplished by providing different types of bartiers
to the entey of the forelgn agents tnto our body. Innate Immunily consist
of four types of barmiers, Theseare—

1l Physical barriers : Skin on our body 1s (the mam barmer which
prevenls enlry of the mioro-organtsms. Mucus coating of the
epitheltum Uning the respiratory, gastrointestinal and urogential
tracis also help in trapping microbes enlering our body.

111! Phystological barriers : Actd tn the stomach. saliva tn the mouth,
Lears from eves-all prevenl microbial growth.

) Cellular barriers : Certain types of leukooytes (WBC) of our body
ltke polvmorpho-nuclear leukocyles (PMNL-neutrophils) and

Z02L-25



HUMAAN HEALTH AND DISEASE

monocytes and natural killer (ype of ivimphocytes) m the blood as
well as macrophages in tissues can phagooytose and desiroy
milcrobes.

{iv) Cytokine barriers : Virus-infected cells secrete proleins called
interferons which protect non-infected cells from furher viral
infection

7.2.2 Acquired Immunity

Acquired mymuntty. on the other hand 1s pathogen spectlle. It is
characterised by memory. This means when our body encounlers a
pathogen for the first Ume It produces a response called primary
response which Is of low intensity. Subsequent encounter with the same
pathogen elicits a highly intensified secondary or anamnestic response.
This 1sascribed Lo the facl that our body appears (o have memory of the
lirs| epncounier.

The primary and secondary
immune responses  are
carrted out with the help
of two spectal types of
tymphocytles present in our
ood, 1.e.. B-lymphocytes and
T-lvmphoryies.

The B-lvmiphocytes prodiuce an
army of proteins I response (o
pasthogens tnto our blood to Aght
with them. These protcins ane
called cantibodies. The
T-cells lhemselves do not secrele
antibodies but hefp B eells Lo
produce them: Each antthody
molecule has four peptide chains,

two smiall called light chains and

two longer called heavy chains, Flgure 7.4 Structure of an antibody moleenle

Henee, an antibocdy 15 representasd

as H_L . Different types of aniibodies are produced tn our body. IgA. 12M.
[4E, Ip0 are same of them. A cartoon of an antibody 1s given in Flpare
74, Because these antibodies are found in the blood, the respanse 1s also
called as humoral immune response. This 1s one of Lhe two Lypes of our
acautred immime response —anttbody mediated. The second type 1s called
cell-medisted Immune response or cell-mediated immunity (CMI). The
T-vmphocyies mediale CML Very often, when some human organs like
heant, eye, ver, Kidney @il to funcuon salisf@clanly, transplantation 1s
the only remerdy (o enahle the patlent o live & normeal e, Then @ search
begins - (o find a suitable donor. Why is @t that the organs cannot be
taken from just anybody? Whal (s {f thal the doctors check? Gralts from
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Jusl any souree — an andmal, another primate, or any Inmman beings canmol
be made since the grafis would be rejected sooner or later. Tissue
malching, blood groap matching are essenlial before undertaking any
grall /transplanl and even after this the pallenl has to lake tmmuno—
suppres:ants all his/her life. The body is able to differentiate ‘sell” and
‘nonsell’ and the cell-mediated immune response is responsible for the
grall rejection.

7.2.3 Actlve and Passive Immunity

When a hosl Is exposed (o anlgens, whilch may be o the [orm of tving
' dead microbes or other proteins, antthodies are produced 1 the host
body. This type of tmmuntty §s called active immunity. Active tmmunity
15 slow and lakes me (0 give (s [ull effecUve response. Injeeting the
microbes dellberalely durng immunisation or infeciious organtsns
galpdng access into body during natural infection induce active
immumtly, When ready-made antthodles are directly given Lo protect
the body againsi forelgn agents, il is called passive iImmunity. Do you
kenow why mother's milk (s considered very essendid for the new-
born fnfant? The vellowish fluld eolostrum secreted by mother durtng
the mittal days of laotation has sbumdant antibodles (1gA) (o protect the
infant. The foetus also receives some antibodies from thelr mother,
through Lhe placemia during pregnancy. These are some examples of
passive tmmunty.

7.2.4 Vaccination and Immunisation

The principie of immunisation or vacoination 1s based on the property of
‘memary’ of the immune system. In vaccination, a preparntion of antigenic
proleins of pathogen or mactivaled /weskendd palhogen (vaccine) are
introduced tnto the body. The antbodies produced tn the body agamst
these antigens would neutralise the pathogenic agents during nciual
Infection. The vacctnes abso pentrale memorny— D and T-cells thal recognilse
the pathogen quickly on subsequent exposure and overwhelm the
invaders with a massive production of antibodies. If a person is infected
with some deadly microbes towhich quick immune response 15 reguired
a5 tn letanus, we need o direclly mnject the preformed anttbodies, or
antitoxin fa preparation contairing antilodies to the toxtn). Even In cases
of smakehilies, the injection which s given {o the patients, contain prefomed
antibodies against the smle venom. This tvpe of immunisation is called
passive immunisation.

Recombinant DNA technolozy has allowed the producton of antigentc
polypeptides ol pathogen th bacteria or yveasl. Vacclnes produced wsing
this approach allow large scale production amd henee grealer avallabllity
lor immuntsation, e.g.. hepatitis B vaceine produced (nom yeast,
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7.2.5 Allergies

When you have sone to a new place:and suddenly you starled snecring,
wheezing for no explained reason. and when you wenl away, yousr
symploms disssppeared. Dd thts happen (o you? Some of us are senstiive
lo somie parilcles n the envirmnment. The above-mentoned reaction conld
be because of allergy to pollen. mites, ete., which are different i different
places.

The exapgeraled response of e mmune system to certatn antigens
presenl in the esviraonmenl s called allergy. The subsiances (o which
sueh an imminne response s produced are called allerpens. The antibodies
produced to these are of IgE (ype. Common examples of alletgens are
mites indost, pollens, antmal dander. etc. Symptoms of allergle reactions
tnclude snecing, walery eyes, running nose and difficulty tn breatliing.
Allergy 1s due Lo Lhe release of chemicals ke hstamine and serolontn
from the mast eells. For determining the cause of allergy, the patlent 1s
exposed (0 or injected with very small doses of posstbie allergens, and the
reactions studied. The use of drugs ke anu-hustamine. adrenalin and
sterotds quickly reduee (e symploms ol allergy. Somehow, modern-day
life style has resulted tn lowering of immunity and more sensitivity Lo
allergens — more and more children (n metro oties of indta suffer from
allergics and asthma due (o sensitivity (o the envirommeni. This could be
hecause of the prolected environment provided cariy 1o llie.

7.2.6 Auto Immunity

Memaory-basad acquired immunity #valved in higher veriehrales hased
an the ablity to dilferentiate forelgn organtsms (e.g,, pathogens) fom sell-
cells. While we sttll do not understand the basts of this. two corollanes of
this ahility have to be understood, One, hisher vertebrates can distinguish
[oretgn molecules as well as foreten organtsms. Mast of the expertmental
trmunology deals with this aspect. Two, somettmes, due to genelie and
ather unkmown reasons, the body attacks self-cells. This resulls m damage
o the body and ts called auto-immune disease. Rhieumatold anhnis
which affects many people In‘our soclely 1s an auto-immune disease.

7.2.7 Immune System in the Body

The human immune system consists of lvimphold organs, dssues, cells
and soluble molecules ke antibodies. As vou have read. immune svsiem
s unique m the sense that 1L recognises forelsn antgens, responds (o
ihiese and remembers them. The immune sysienalso plays an imporiani
role in allergic reacitons, anto-immune diseases and organ
lranspiantalion,

Lymphold organs: These are the grgans wihiers orlgin and for maturation
and proliferalon of lvmphocyles ocour. The primary lymphold organs
dre bone marrow and thymus where immature lvmphocytes differentiale
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Figure 7.5
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inio anllcen-sensilive lymphorytes: Afler maturslon the
Iymphooyies migrate (o secondary vmphotd organs ke spleen,
Iymiph nodes. tonsils, Pever's patches of small Inlestine and
appendic. The secondary lymphotd argans provide the siles for

..?i —Lymph mieraetion of hmnphocytes with the smigen, which (hen proliferale
nodes t0 become effector cells. The locatton of varions lymiphotd organs

i the human body 1s shown i Flgure 7.5

The bone marrow 18 the matn lymphold organ whers all
hlood cells including lympliocytes are produced. The thymus
15 & loberd organ located near the heart and beneaih the
breastbone. The thymus ts quite large at the tme of birth but
keeps reductng in stze with age and by the tme puberiy is
altatned W reduces (o a very small stze. Botli bone-marrow
and thymus provide micro-envirommenis for the development
and maturalion of T-lymphocyies, The spieen is a large bean-
shaped organ. I manly contatns lymphooytes and phagoovies.

Diagrammalic 1t aeis as a Aller of the blood by trapping blood-borne miori-

TemE=stniation
of Lymph nodes

organisms. Spleen also has a large reservolr of enythrocyles

The lymph nodes are small solid struciores localed at different
points along the lymphatic system, Lymph nodes serve (o trap the
micro-arganisms of other anteens. wilch happen to get tnto the lymph
and Ussue luld. Antlgens trapped In the Ivmph nodes are responsible for
the activation of lymphocytes present there and cause the immune
TESPOTISE.

There 15 vinphotd tssue also located within the ining of the major
tracis (respleatory, digestive and urngenllal (racis] cilled mucosa-
assoclated lymphold tissue (MALT). It constitutes about 50 per cenl of
the lvimphaotd tissue in human body.

7.3 AIDS

The word AIDS stands (or Acquired Immuno Deficlency Syndrome.
This means deficlency of immune systemn, acquired durtng the Uetime of

-anindividual indicating that 1t 15 not a congenital disease. “Syndrome’

tiieans a group ol symploms. AIDS was first reporled in 1981 and th the
last twenty-five vears or so, I has spread all over the world killing more
than 25 milllon persons.

AIDS s caused by the Human Immuno defictency Vims (HIV), a
member of a group of viruses called retrovirus, wlhitch have an etivelepe
eaclising the RNA gegiome (Floure 7.6]. Transmission of HIV-Anleclon
generally ocours by {a) sexual contacl with infected person, (b) by
transfiston of contamimated blood and blood products, (¢) by sharing
tnfected needles as in the case of iniravenous drogabusers and [d) from
liifected mother Lo her child throngh placeiita. So, people who are al high
risk of gelling this inféction mcludes - individuals who have multiple
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Figure 7.6 Replicalion af retrovirus

sexqial pariners, drog addiciswhio lake drugsiniravenously, ndividuals
who require repealed blood transfsions and children borm (o an HIV
infecied molhen Do pou kmow—when do people need repeated biood
irams=fusion? Find ond and make a list of such condiftons. 1L is imporiant
Lo tote that HIV/AIDS 1s not spread by miere touch or phvsical contact! il
spyeads anly through body fhatds. [t 1s, henee, imperative, for the phiysical
antd psyehologieal well-betng, that the HIV/AIDS infected persons are
not isplated from family and soclety. There 1s always a ime-lag belween
Lthe tnfection and appearance of AIDS symiploms. This pertod may vary

Iram a few months 1o many yvears (usually B-10 years),
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Adler getiiv inko the body of the person, e vins enlers inlo maoropissss
where BNA genomie of the virus replicates (o form viral DNA with the help of
the ereyme reverse transcriplase. This viral DNA gets incorporated inlo host
cells DNA and direets the infeeted eells to produce virus parnicls (Fleure 7 6)
The macmophages contnue o prodoce virus and in (s way acts lke a HIV
factory. Stimultanecusly. HIV enters into helper T-lymphocytes (T, ), replicates
and produce progeny vinises, The progeny vinuses released mthe blood attack
other haiper T-lmphocyies, This 1s repeated leading Lo a progressine decrease
m the mmmber of helper T-ymphocytes i the body of the infected person.
Druring this period, the person suffers from bouts of fever, disrrhoea and wetahit
loss: Due to decrease in the iumber of belper T ymphocytes. the person stans
sulflering from fnfections that conld Nhave been olherwise overcome such as
thase due to baclerla especially: Mycobacteriun, vimses, Ringl and even
parasites ke Tovopinsma. The pattent beroines so tmmumo-tdefictént that
he/she is unable to protect himsell/herself against these infeclions. A widely
used diasnosite test for AIDS 15 enzyme linked Immunossorbent assay
(ELISA), Treatment of AIDS withant-retroviml dius 1@ only panttally effeciive,
They can only prodong the Weof the patient bul cannol prevent death, which is
ievitahile.

Preventlon of AIDS : As AlDS has no cure, prevention is Lhe besl option.
Moreover, HIV infecton, more often, spreads due (o comsclous beliaviour
pattens aned s not semething that happens inadvertently, ke pneumonta
or typhotd. Of course. infection in blood tansiusion patlents. new-bormis
(from mother} ele.. may take place due 1o poor monilaring. The only excuse
may be gmoranee and 1L has been rightly said —“don't die of tgnomnee”.
In our country Lhe Nattonal AHDS Control Organtsation (NACO) and other
non-governmmental organtsation (NGOs) are dolng a lol (o educale people
aboul AIDS. WHO has started a namber of programmes Lo prevent the
spreading of HIV mfection. Making blood (from blood banks) safe from
HIV, ensuring the use of anly disposable needles and syringes in public
-and privaie hospitals and chintes, free distribution of condoms. controiiing
drug abuse, advocating safe sex and promoting regular check-ups for
HIV 1in susceplible populations, are some such sleps Laken up.

Infection with HIV or having AIDS 1s something that should not be
hidden —since then, ihe infection may spread (o many more people.
HIV/AIDSnfecled people need help and sympathy instead of betng
shurmed by soclety. Lnless seclety recognises il as a problem Lo be deall
wilth 113 & collective manner — the chances of wider spread of the disease
increase mantiold. It is 3 malady thal can only be tackled, by the society

-and medical fraternily acting (ogether, (o prevent the spread of the disease.

7.4 CAnCER

Cancer Is one of the mosi dreaded diseasss ol Tinunan betnges aivd s a major
cause of death all over the globe. More than s muillton Indians suffer from
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cancer and & large number of them die from 1L anmually. The mechanisms
that underlte development of cancer or oncogenic transformation of cells,
Is treatment and control have been some of the mosl intense areas of
research in hlology and medicine,

I our body, cell growth and differentiation 1s highly controlled and

regulated. n cancer cells: there s breakdown of (hese regulatory
mechamsms. Normal cells show a properiy called contact inhibition by
vimue ol which contact with other cells imlubils tietr uncontrolled srowtl
Canoe cells appears Lo lhave lost This propeniy. Asa esull ol ihis, cancerolis
cells jusl contnue w divide ghving Tise (o masses of cells called tumors.
Tumors are of two (ypes: bentegn and malkaant. Bendgn tumors nommsly
rematn confined Lo thetr anginal location and do not spread to other parts
ol the body and cause e damage. The mallgnant tumors. on the
other hand are a mass ol prollferaliing eells called necplastic or Lumor
cells, These cells grow very raptdly, Invading and damaging the
surmounding normal Ussues. As these cells acttvely divide and grow they
also starve the normal cedls by competing for vital naitments. Cells sioughed
from such iumors reach distant siies throneh blood, and wherever they
izl lodged 1 the body. they stari a new mmor there. This property called
metastasis |5 the mosi feared property of malismant lumors.
Causes of eancer : Translormation ol normal cells Into cancerons
neoplasic collis may be nduced by plwpsical. chemical or biological agenis,
These agenis are called carclnogens. lonising radiations like X-ravs and
gamma ravs and nen-tontzing mdiations Uke UV cause DNA damage
leading to neoplastic iransformation. The chemical carcinogens present
in tobacco simoke have been ideniified as a major canse of ing cancer.
Cancer causing viruses called oncogenic viruses have penes called viral
oncogenes. [urthermnore, several genes called cellular oncogenes
|c-onid or prote oncogenes have been tdenttfted 1n normal eells which.
when activated under certatn congditfons, tould lead o oncogenie
iransformalion of the cells.

Cancer detection and diagnosis : Early detectton of cancers s essenitial
as it allows the disease (o be treated successiully in many cases. Cancer
deteciton 1s based on blopsy and histopathological studies of the Ussue
and Blood and bone mamow lests for moreased cell counts i the case of
leukemias, In blopsy, a plece of the suspecied tssue cul nlo thin seclions
s stamed and examined nnder microsoope fhistopathologieal studies) by
a pathologisl. Technigues ke radiography (use of X-rays), CT [computed
tomography) and MR fmagnetic resonance tmaging) are very useful o
detert cancers of the internal ;mgans. Computed (omograply uses X-ravs
to generate & three-diimensional tmase of the milemals of an object. MRI
nses sirong magnelic fiekds and non-lonising radiattons o accurately detect
pathologieal and phystological changes in the living tssue.

Antthodies apgalnst cancer-spectfic anligens are also usad for
detection of certaln cancers. Techniques of molecular biology can be
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apphed 1o detecl genes in Individuals with inhented susceptibility (o
certain cancers. ldenuficatton of such genes. which predispose an
Individual Lo ceriain cancers, may be very helplul in prevention ol
cancers. Such individuals may be advised Lo avold exposure to
particular carcinogens (o which they are susceptible (e.g.. lobacco
smoke in case of lung cancer).

Treatment of cancer : The commmon approaches for treatment of cancer
are surgery. radiatton thempy and tmmunotherapy. In radiotherapy.
tumor cells are rradiated lethally. inking proper care of Lie normal Ussues
sumounding the tumor mass. Several chemolhiemapeutie drigs are used
to kill cancerous cells. Some of these are spectfie for particular tumors.
Majortty of drogs heve side effects Uke hatr loss, anemia, ele. Most cancers

-are treated by combination of surgery, radiotherapy and chematherapy.

Tumor cells have beent' shown to avold detection and destruction by
tmmune syslem. Therefore, the patienis are given substances called
biological response modiiiers such as e interferon which activales thelr
immune system and helps in destroying the tumor,

7.5 Drucs anp AvcoroL ABUSE

Surveys and stalisiies show hal use of druegs and alcolo] has been on
the rise especially among the vouth, Thisis really a cause of concemas il
could result in many hamful effects. Proper educatton and gutdance
woutld enable youth to safeguard themselves against these dangerous
behaviour patterns and follow healthy Wesivies.

The drmgs, which are cotimaonly abused are oplolds, cannabinolds
and coca alkaloids. Majorily of these are obitatned from flowering plants,
Somt are obtained from fungt.

Oploids are the drmss, which bind to spectiic optoid receptors present
In our central nesvous syslem and gastrolntestinal tracl. Heroln
{Flaure 7.7). commionby called smiack s chemically dibceiylmambinewhich
ts a white, odouriess. hitter crysialitne compound. This 1s obtatmied by
acetylation of morphine (Figure 7.7), which 1s extracted from the latex of

i %
N e ﬂt—‘\\_:
J ‘*‘
/
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. o q
Figure 7.7 Chemical simuciure of Morphine Figure 7.8 Oplum poppy
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poppy plmt Papaver sommiferum (Figure 7.8), Generally taken by snoriing

and imjeciion. heroin is & depressant and slows down body funciions.
Cannabinoids are a group of chemicals (Flgare 7.9). which Interacl

with cannabtnold receplors present priincipally i the brain, Nalural

camiabinolds are ohitatned from the nflorescences of the plant Carmabis:
sativa (Fyzare 7. 10), The flower lops, leaves and the resin of cannabls

plant are used In various combnations to produce manjuana, hashish,
charas and ganja. Generally taken by inhalallon and oml Ingestlon, (hese
are known for thetr elfects on cardiovascular system of the body.

. ™

= 4

Flpure 7.9 Skelitnl siriciure of
i cimmihinmid. moleriaie

Coca alkalold or cocaine is ohlaméd from coca N =
plant Erythroxaium coca native (o South Ameriea. It L ,T_ .‘:E
imterferes with the transport of the neuro-transmitter W |.._.’1 VN
doparmine. Cocame, commonly called coke or crack is S e
usually snoried. It has a potent stinnilating action on SRR [
ceniral nesvouis sysiam, produdtrig a serise of enphiora TM‘: ";f{F I"'_.f; -
and Increased energy. Excessive dosage of cocatne e - |t T —
causes hallucinations. Other well-known planis with . T“;;;&; e 25—
hallucinogenic properties are Atropa belindona and g e
Detura (Migre 7.11). These days cannabinolds are also =
hetne abused by some sporispersons. E

Drugs lke barbiturates, amphelamines, -

benzodiazepmes. and other similar dmes, that are

normally used as medicnes Lo help paltents copewith Figore 7.11 Flowering biancls of Datura

mental iinésses ke depression and Insamnta, are often

ahsed. Morphinets a very effictive sedative and pamkitler, and ts very useful
in paitentis who have undergone surgery, Several plants, frutls and seeds
having hallucinogenic properties have been used for hundrerds of years tn
lolk-mnedictrie, reliuons ceramondes and rituals all over the globe, When these
are Llaken for a purpase other than medicinal use or tn amounts/frequency
that tmpatrs one's phystcal, physiojogical or psychological fonotions, 1
consiituies dmo abuse,
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Smoking also paves the way (o hard dmigs: Tobacco has been used
by hutnan beings for more Lhan 400 years. [ s smoked. chewed or usesd
as a snull. Tobacro contains a large number of chemilcal subslances
mcluding nicotine, an alkaiold. Nicoune stmulates adrenal gtand (o
release adrenaline and nor-adrenaline tnio blood circulation. both of
which ritse blood pressure and ncrease Heart rate. Smoking fs assoctaled
with tncreased motdence of cancers of lung, urtnary bladder and throat,
bronchiils. emphysema, coronary heari disease, gasiric ulcer, eic. Tobacco
chewing 1s assoclated with increased risk of cancer of Lhe oral cavity.
Smoking tnereases carben monoxide (CO) content in bloed and redices
the comcentration of hacmbound axygen. This causes oxygen deflctency
111 the bodw.

When one buvs packels of clgareites one cannol miss the statutony
waming that 1s present on the packing which warns against smoking
and savs how 1L 1s injurious to health. Yet smokmg 1s very prevalent tn
soclety, bolh among young and old. Knowing Lhe dangers of smoking
and chewtng tobacen, and 15 addictive nature, the youth and old need o

-avoid these babits. Any addict requires counselling and medical help (o
gL rid of the habit

7.5.1 Adolescence and Drug/Alcohol Abuse

Adolescence means both 'a pertod” and 'a process’ during which a child
becomes mature m terms of his /her attitudes and beliefs (or effective
pariicipation-in soriety. The period between 12- 18 yvears of age may
be thought of as adolescence pertod. In otherwords. adolescence 15 a
bridee linking clitidhotd and adulthood., Adolescence 1s accompanied
by several biological and behavioural changes, Adolescence. thus s a
very vidlnerahle phiase of mental and psychological development of an
individual.

Cuomosity. need for adventure and excitement. and experimentation.
consltule common canses, which mollvale youngslers lowards dig
and alcobiol use. A child's natural curlosily mollvates him/her o
experinenl. This ts complicated further by effects (hat might be percetved
as henedils, of aleohol or drag use. Thus, the first use of dmigs or aleohol
may be oul of curtosity or experimentation. bul later the child starts
using these Lo escape facing problems. Of Lile, stress, [rom pressures Lo
excel tn academics or examinations, has played a signtficant role tn
persuading the youngsters 10 v aleohol and drugs. The perceplion
among yomith (hat it 15 ‘cocl” or progressive o smoke, use digs or

-aleohol, ts also it a way a major canse for youth to starl these habiis.
Television, movies, newspapers. Inlermel also Help o promole this
perceplion. Other [actors that have been seen 1o be assoctates] with dmg
and alechol abuse among adolescents are unstable or unsupporiive
{amily stractures and peer pressure,
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7.5.2 Addiction and Dependence

Because of the perorived benefits. drugs are frequenily used repeatedly.
The most tmportant thing, which one [alls (o realise, Is e nherent
addictive nature of alcohal and drugs, Addiclon s a psychologlical
atlachmenl Lo certatn effects —such as euphorta and & lempaorary fecling
of well-being —assoctated with dmgs and alcohol. These drive people (o
take them even when these are not needed. or even when thetr use hecomes
self-destrucuve. With repealed use of drugs. the lolerance level of the
receplors present i our body Increases. Consequerndly the receplors
respond onily Lo higher doseés of dimws or altdhol leading Lo gealer inlake
antd addicton. However, (L should be clearly borne in mind that use of
these drugs even once, can be a fore-Tunner o addiction. Thus. the
addictive potential of drags and alecohol. pull the user nto a viclous ctrcle
leading to thetr regular use (abuse) fromwhich he/she may not be able
Lo =l oul. [n the absence ol any fuldance or counselling, the person s=ls
addicted and becomes dependent on their use.

Dependence 1s the (endency of the body 1o mantfest a characteristic
and unpleasant withdrawal syndrome i remuilar dose of drugs/alcohol
is abrupily disconiinued. This is characterised by anxlety, shakiness,
nausea and swealing, wlitch may be relieved when use 1s resumed again.
In some ca=es, wilhdrawal symploms can be severe and even life
threatening amnd the person may need medital superviston.

Dependence leads the paltent to ignare all social normis In order to
et sullicient funds 1o satiate bis /her needs. These resull in many social
adjusiment problems.

7.5.3 Effects of Drug/Alcohol Abuse

The tmmediaie advwerse ellects o drugs and alcolol abuse are manifestidd
In the fomm of reckléss behavionr, vandallsm and violence, Excessive
doses of drugs may lead (o coma and death due Lo respiratory @Eilure,

heart fatlure or cerebral hemorrhage, A eombinallon of drugs or thetr

miake along with alcoho! generally results in overdosing and even
deaths. The most conimmon warnlng slgns of drog and aleohol abose
among youlh mclude drop In academic perlormance, uncxplatned
absence from schoal /eollege, lack of inlerest tn personal hygtene,
wilthdrawal, solation, depression, laligoe, aggressive and rebellious
behavionr, detertorating relatonshitps with famtly and (Mends, loss of
tnierest in hobbies, change tn sleeping and eating habits, fluctuations
In-welght. appetite. ele:

There may ven be stme Gr-reaching implicatlons ol drigfaleoliol
abuse. I an abuser ts unable (o get money to buy drgs/alechol lie/she
may urm Lo stealtng. The adverse effects are just not restricted o the
person who is using dmgs or aleohol, Al Umes, a dmg/alcohol addict
becomes Ui cause of mental and financial distress io his/her entire family
and rends.
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Those who take drnugs intravenously (direct tnjection tnio the vein
using a necdle and syringe), are much more Hkely to acquire serdous
hifections ke AIDS and Hepaltts B, The vivuses, which are responsible
for these diseases, are transferred from ane person (o another by sharing
of infected needles and syringes, Both AIDS and Hepants B mfections

-are chronie infections and ultimately fatal. Both can be transmitied
throngh sexual contact or nledied blood.

The use of aleohol during adolescence may also have long-lerm effects,
It conadd lesd o heavy drirtking in adulthood. The chironte use of dmuys and

-aleohol damages nervous sysiem and liver {clrrhosis). The use of drugs
and aleohol during pregnanicy 1s also known Lo adversely afleol the [oetus,

Anolher misuse of drugs 18 whal centatn sportspersons do (o enhance
thedr performance. They (misjuse narcotic analgestes. anabolie sterolds,
diuretics and ceriain hormones In sports Lo imcrease muscle sirengih and
bulk and lo promole aggressiveness and as a resull ncrease athletic
performance. The side-effects of the use of anabolic sierolds In females
include masculinisalion {features ke males), Increased dgpressiveness,
mood swings, depression, abnormal menstrual cycles, excessive halr
growth on the face and body. enlargement of clitorts, despening of voice.
In males 1 Inclides acne., Increased mupressiveness, mood swings,
depresston, reducton of stze of the Lestioks, decreased sperm production,
potential for kidney and Iver dyshupettion, breast enlamgement. premature
baldness, enlargement of the prosiate gland., These effecis may be
permanenil with prolonged ase, I the adolescenil male or [emale, severe
factal and body acne, and premature closure of the growth centres of the
long bones may result i stunted growth.

7.5.4 Prevention and Control

The age-old adage of ‘prevention Is better than cure' holds troe here also.
IL 15 alsa irie thal hahils such as smoking, laking drg ar alcohol are
more lkely to'be taken up at a young age. more durtng adolescence.
Hence, 11 1s best to idenitfy the situations thal may push an adolescent
towards use of dries o alcohol, and o take remedial heasures will In
time, In (his regard, the parents amd the leachers have a spectal
responstbility. Parenung thal combines with high levels of nurturance
and consistent discipline, has been assoclated with lowered misk of
substance (sleohol/drugs/tobacco) abuse. Some of the measures
mentioned here would be particularly uselul for preventorn and control
ol alrohol and drugs abuse among adolescents
(I} Avoid undue peer pressure - Every child has his/her own chotee
and personality. which should be respected and nurtured. A child
should not be pushed anduly Lo perlorm beyond 1its/her tlireshold
timits: be 1L studles, sports or other activities,
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Education and counselling - Educating and counselling him/
her to face problems and stresses, and to accepl disappointments
and fatlvres as a parl of We. [ would also be worthiwhile Lo cliaimelise
the child’s energy Into healthy pursulls Uke sports, reading, musie,
yupa and other extracurricular activitles.

Seeking help from parents and peers - |clp from parents and
peers shiould be sought tmmediately so Lthal they can gulde
appropriately. Help may even be solighl from close and trusted
Mends, Bestdes getling proper advise (o sorl oul thetr problems,
this would help young to vent thetr feelings of anxtety and guiit,
Looking for danger signs - Alert parenls and teachers nesd Lo
look [or and idesiltfy the danger signs discussed above, Even friends,
if they find someone ustng drugs or alcohal, should nol hesltale lo
bring this to the notice of parents ot tescher in the best interests of
the person concerned. Appropriate measures would then be required
Lo diagnose the maladv and the underiving causes. This would help
in Inftiating proper remedial steps or treatment.

Secking prafessional and medical help - A loL ol hielp 1s avatlable
1 the form of highly qualtfied psychologists, psychtainisis, and de-
addiction and rehabllitation programmes (o help mdividuals who
lave unforiunately gol in thie guagmnire of diag /faleohiol abuse. With

such help. the affected individual with sufficlent efforts and will power,
can gl rid af the problem completely and lead & perfectly normal
and healthy life.

SUMMARY

Health isnot just the absenee of disease. It is a state of complete physical,
mental, socinl and psychiological well-being,: Discoses like typhoid,
cholera, preomonin. funga! infections of skin, mutorio and mony oters
are a mnjor conse of dstress o omon beings. Veolor -borme disenses
like mlaria éspecially one cansed by Masmodiion falcipariin, 1T nol
renivd. ‘may prove faial. Besides piersomnl eleanlloess and hygiene,
plikille Healllh measiees ke propor disposl ol waste, decoriiomiamt |on
el drinfdng witet, control ' of voclors ke modiqubloes gl famianbeatlon
are very helpiul tn preventing these diseases: Ohar immuone system plavs
the major mole In preventing (Hese diseases when we are exposed (o
disease-cousing agents. The nnate defences of our body like skin,
mucous membrancs, antimicrobitil substances present tn olr lears,
salivi and e phaguestie eclls help o block the entry of patbogens
mte sur boady, If e pathogens sueceed in gaining entry (o our by,
specilic antibodles (hirmorsl mmane response) and eells (cell modioted
fmumyme, respes) serve (o kil these pathogos, Immiune, system: has
memory. Un subsequent exposure (o snme pathogen, (he Domime
response s mpid nnd more intense. This forms. the basts of profection
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tfforded by vocoinnfion amd immunistion: Amongd viher diseases, AIS
tind e Kl a lorge number ol Individunls worldwide. AIDS ciosed
b e himon fnmianoe-defeieney viros (V) Is faisl But ean be
privented I cerfaln precuulions are taleen, Moy cancers are cirable i
tletertedd early nnd appropriate thempentle measures ane tiken, OF late.
drug and aleohol abuse among vouth and adolescents s beaoming
another cause of concern. Hecause of the addiciive naliee of aleatiol
amed dimps, s ibnir perceived beneiits ke vellef from stress, o person
vy Ly takingt tiese in the ey of peer prossare, examibnad fems-rekil sl
and pompetition-related siresses. In doing so, he/she may gt addicted
to them Hducation about their hprminl elffects, comnselling amd secling
immmedinte professional and medical belp wonld (olelly reliove the
mdividupt from these ovils,

EXERCISES

I. What are the warlous public' health measures, which you would suggest
us safegguard agatnst infectious diseases?

2, In which wry hos {he stndy of bioslogy helped us to control infections
discases?

3. How dees the irsnsmission of ceech of the lollowing disssses lake place?
fa]  Amochinsis {tl Malarn e} - Aseariasis [di Preumonio
What measire wouk] yome lake (o poovent wotor-bormie diseases?

h. [hiscuss with vour tenchier whnt does ‘o snitble gene’ means, oo the

conicxt of DNA wccines:

Name the prinury ond seeondory. mystmid, organs

The following nre some well- known abbrevintons, whichh have been
useit jo this chapier: Expassd cach one (o its [l form;

{a) MALT i) CMI e} ALXS (il NACO
(e} THIV
B. Differentiofie the following il give cxnmples of each:
() Innste apd acquited Immunity. () Active and passive immimity
9, D o well-labelled diagram of an antibody moleeude.
10, Whet are the various toules by which transmissdon of bumasn immuno-
defledeney virs lakes plaee?
11, Whit is e mechaniam by which (he AIDS vims causes deficiency of
immune system of the mifecied persn
12 How s o cancemoins cell different from o normal cell?
13, Explun what s meant by metasiasis.
List the harmiul cffects comsed by nleohol fdnag abuse.
B, [ you think that frends con inflvence, ope © iake aloohnt/dmgs? I
yes, how may one protect: himsclf/berself from such an inflyonen?

16, Why is thal onoe 5 person sanls taking alcobol or drogs, i & difficwll;
tir gt Tid of this habd? Discuss Il with your teschor,

In your view what motivntes youngsters to lake to alcobol or drigs aod
howr ean ihis e avoldod?
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