Homan Health & Disease

Healfh (WHO) - complete phy:r'cal, mental and

social wellfbeir:ﬂ, not merely absence of disease.

Determinants of Health

@ Grenetic mare-vp

@ Lf'-pesfyle - diet, exercse, Sleep

(3) Environment - air, water, sanitation
@ Voya + meditation - mental health
@ Vaccination + regular check-ups

Disease Cateqgories
(a) ZIntectious - cavsed by pafhoyens (yerm f'heory)
cancer, diabetes, heart disease

(b) Non-intectiovs -
() Genetic - inherited disorders

Pathogen Types .

Bacteria, virvs, -Q/nyi, pfof’oZoa, helminths.

Each cavses a distinct grovp of diseases.

Indian Healf'h Lrnitiatives

Mission Indrédhanush‘, Ayushman Bharat,
Polio eradication (declared +ree 20/9).

Pulse Folio, Mational Health Mission.
Smallpox eradicated globally - 1950 (WHO).




Bacterial Diseases

Disease Paf'hojren Symptoms
Typhoid Calomorell typhi H{gh fever, headache, weadress
Prevumonia Strep.  pneumoniag Alveclar Hll, chest pain
Diphtheria Corynebacterivm Throat memibrane
> Cholera Vibrio cholerae Severe diarrhoea

Tetanus Clostridivm tetar: Lock<jaw, muscle sHEE
73 /Mycobacferwm Couﬁ;h, blood’, we:;ghf loss
Leprosy M. leprae Suin patches, nerve damage
Anthrax Baaullus anthraus Black suin lesions

S P:’aﬂue Yersinia pe.sh's' H’J\?h #‘fuer, bubo

Typhoid (Mary case)

Contirmed by Widal test.

'Typhoid /Mary' - asympfomaﬁt Torrere o6 who

Prevmonia

l/‘]/ueolf Llled with fAuid -7 brea'fhfnﬂ problems.
Spread' - drop/e‘f'_f, contact with infected.

Transmission [outes

Air, water, food, contact, sexval, vectors, blood.




Viral & Fungal Diseases

Viral

Disease Virus

Common cold . Fhinoviruses
Intluenza (Lu) Orf’ho.'y:)/xo:/fruj
Measles Para Y XOVirys
Momps Paramyxow'rus
Polio Enterovirus
Hepatitis-A/B Hepatouvirus
Rabies Llyssa Virus .
Denﬂue ¥ Flaviviros ;

AIDS : HIV (Retrovirus)

Common Cold

Cavsed by 2200 rhf'now'ruses; nasal conjesﬂon,

sore f'hroaf', couyh, ﬁah\?ue. Se/ﬁ’lt'rm'h'ny.

Fungal Diseases

/\:;hyworm;( (/Mf(roSporum, Trfchophyfon, Eptdermophyf'on) :
- Scaly, dry, h"chy SKin lesions; 5preac/ by Sharfnﬂ.
Can&'d:}a.sf's - Candida albicans (yeasf’).

Athlete's foot, dhobie's itch - common in warm, dqu:



Protozoan & Helmfnf'h Diseases

Protozoan
Disease Pathogen Vector / FRoute
Malara Flasmodivm Female Anopheles
Amoebiasis Entamoeba  histolytica Contaminated +ood
African :fleeprhﬂ Sickness Trypanosoma : Tsetse Qy
Kala-azar (visceral) Leishmania donovani Sand Hy
Giardiasis Giardia lamblia Water

»
H elminth (worm) Diseases
Ascariasis Ascaris lumbricoides (roundworm)
Filariasis Wuchereria bancrofti (Rlarial  woro)
Taeniasis : Taenia solive [/ say{nara (fape worm)

Schistosoma (blood fuwe)
Ancy;’o.ﬁ‘oma duodenale

Schistosomiasis
'Hoo»( wOorm

Pinworm Enterobivs wvermicularis

Filariasis

Adult worms live in Iymph -7 chronic inflammation.

Vector - Culex ‘moszuffo (mt‘croﬁlartbe Sprgad).

Cavses ELEPHAANTIASIS - gross .Swe//fnﬁ of limbs.




*
Sporozoites (bite)

Gamefocyf'es (rnext bite)

Femafe Anophefes

Homan ;
In MUmAn ; In ANSQUITO -
Gl ilier: celte hepatocytes)
(i) /@3¢ -7 _ burst, -7 haemozoin
Giil gametocytes form

Gl gametes Lise in gut

() oocy st on 30!’ wall

(i} fporozoites -7 sahvary
‘g.f.and

7~

e -
P Uiar P catariae F. so#e ovale, P. faliparvm (dead

-




Immunity - Two Types

(A Lnnate l-mmunffy

NMon-specitic, present +rom BIRTH. Four barriers

@ Phys:'cal - . SAin, rucouS membranes

@ Phys:'oloyfcal o saliva, gastric HCI,Ef—eqm, Sweat
@ Cellular - Priap-L, monocytes, MK cells

@ Cytocine - interterons (block  viruses)

a3r Ac—qufred (Adapﬂue) Lmmunity
Pafhoyen‘SPECIFIC; deveiops with exposure; has E O RY.

Two arms

. &

@ Homoral (AMI) - B-cells -7 antivodies (in blood)
@) cellvlar (€M) - T-cells (in cells / tissves)

Primary vs Secondary Response

Prfmary - Frst eXpPOosure -7 low f'nf'ensh‘y, slow

Secondary - re-exposure 7 rapf'd + intense (MEMOM

Active immum'fy - body makes own antibodies
Passive immunity -  SeHF-mmde ready-made antioodies given
Eﬁ. mother's milk colostrum, anti-tetanuvs

Serum, anti-venom.

Vaccnation P rinciple

Dead / attenvated pathogen -7 memory cells =7 immus



/-lnh'bod:/ - Structure

Fe reyabn (constant)

F:'y. Y- shaped antipody - MH2i2

—

Anh'ﬂen bthalmﬁ fFab)
Lrﬁhf chain (L)

Ht'nﬁe /eyl'on

HGQU:{ chain (H)

Disvlfide bonds

b >

i.:g@:' Most abundant, crosses placenta

IﬂM Laryesf' {Penf‘amer)_, /st to appear (pr:}wary)
IgA Macous + colostrom (dimer)

)

IgE Aller 1+ parasites

i r P

IﬂD B'ceﬁ swﬁace receptor

How Antibodies Work

3md am"{gen -7 nevtralise, opsonise,

Five Types - IygG, IgM, I4A, IgE, Isb

Hix




B & T Lymphocytes

B-cells

Mature in BONVE MARROW.

Produce ANMTIBODIES that #ight pathogens in blood.
Drives HUMORAL (anticody-mediated) immunity.

T-cells -
Mature [n THYAM)S ﬁland.
Do AOT secrete anﬁbodfes; help in CELLULAR t'mmum'f’y.

Subtypes

Heloer T (€D9) - actwates B+ T
Cyfofoxfc T {cDY) - ills intected cells
Memory T - long-term protection
Suppressor T - regulates immune response

Allergy + .Hypersensiﬁvffy :
anyyerafed immune response fo allerﬁen.s (du.ﬂ" po/len)

Mediated by ..LjF +  histamines released L cells.

Symptoms : sneezing, watery eyes, runny nose, rash.

Treatment - anti-histamine dru\gs, sterords.

Auvto-Lmmune Diseases

Body attacs self-cells. Eg. rhevmatoid” arthritis,
SLE (lupus), type-/ diabetes, POl myasthenia gravis.
Organ Tra};Splanf'




Hiv & AiDS

arbs = /—]czw'red Lrmmuno De@tvéncy S_yndrr.sme.

Cavsative agent - Homan Immuno—de@'ciency Virvs
(HZV) - a retrovirus.

Discovered /‘73/; 38 million HIV+ ﬁ/obal/y foday.

ﬁp/ZO/ﬁp%’/ Spies
Lipid  envelope
Capsid (core)

A (2 (opr'es)

[everse tranmsc riptase

Transmission

/.

2
s,
sl

Sexval contact with infected person
Shaffny infected needles
Blood transfusion (rare since 1990s)

Mother to Foetus / breast milk

/VOT Spread By




Hzv -  Pathology

Course of Intection
@ HIV enters via mucosa

@ Aff'aches to macrophaﬂes
@ A : =z DA (reverse f’ranScr:}of'ase)

@ DWA integrates info host = provirus
@ Provirus produces new Uiruses Erom infected T-helper
@ T-helpers die - immunity collapses
@ Opporf'um'.sﬁc infections taKe over =

(sex / needle / blood)
via ﬂp/ZO + cD9

ALIDS

Diaznosis
ELISA -
Western blot - conf:frmaf'or? test

FolR i - detects HIV RNA df'recﬂy (early or babies)

def’ec-f'.s‘ anti-HIV antivodies (nitial screen’

Treatment
AT - Anti-Retroviral Therapy (c:/.wj cocktaill

AZT (z:'douudf'ne), DFC, WP - reuekse'f'rans. inhibitors
-7 wore viral Suppress

Protease inhibitors -+ fm"eﬂra.fe. inhibitors

Prevention
.
(i) Awareness f’hrouyh education '

(i) Safe sex (condoms)

(i) Screening of blood + organ donors

(iv) Disposable needles only - ; mother et




Cancer - Basics

Cancer = uncontrolled prolf»cerah'on of cells Q:‘f’h
LOSS of contact inhibition.

2nd Ieadinﬁ cavse of death jlobaﬂy.

Types
@ Carcinoma (epif‘belf'a/ - SKin, breast, /unj)

@ Sarcoma (connective - bone, muscle)

@ LeuKkemia (blood?
@ Lyrnphomd (lymph)

Tumor Types

Berign - localised, doesn't spread, less harm#ul
Maligrant - invasive, METASTATLC, lite-threatening

Metastasis

OO & e

0000 oo O/Q:m%
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Cavses - Carcinogens :
PHYSICAL - WV, X-ray, gamma rays
CHEMICAL - tobacco, asbestos, atlatoxins, benzent

S 0106icAL. - HPY, EDY, HBV, oncogenes (cellula.r)
LLFESTVYLE - alcohol, diet, obesity, stress.




Cancer -

Detection & Treatment

Detection Methods
oD RINpas

(a) Bf'opsy - remove o mfcrosmpy of tissue
(b) Blood tests - WBC caint (Ieuv(em:}Qr), tumor 'marb{e.r.s‘
el X.

ay, T scan, MPL; USG
(d) /V/ammoyraphy

- breast
(e) PAP Smear - cervical
€ Endoscopy = OF fract

<9) oAb (mo.noc/ona/ antibodies)

-

speciﬂc markers

Oncoienes

Motated prof'o-orwcoyenes -7 cancer.

/lffany viral oncogenes too (HPv EG/E'7, EBV LAP).

Treatment - Triad
el TNy Trihe

@ Suryery (remoue tumor)
@ ﬁadlbf’herapy

(X—ray, gamma-ray)
: @ Chemofherapy

(druy: - w'ncrfsh'ne, taxol)

L 4
—

Lmmunotherapy

alphaﬁ'nf'erperorx - activates ImMmune .Sysf“en;r

Mo A - based f'a»ygf'ed f‘herapy

CAR-T cells (o) . enﬂfneered T-cells

Preuenﬁon
= e on.




- Drug & Alcohol Abuse

Druﬂ abose: = ufe of druys for non-medical reasons,

in amounts harmful to vsér and others.

Common Drugs of Abuse

Oprbf'dj Herofn, Smawk, morphing Depressant - papaver
Cannabinoids Maryoana, gania, hashish, charas From Cannabis sativa
Cocaine Coca, crack Stimulant - Ergthroxylum
Stimulants Amphetamines, catfare, nicotine

Ha:’luuhoﬂen_&‘_ 15Dy bs:?acybt‘n

Tobaco C(garefff.s" beecf:s, yuh{ha Micotine alxaloid

Alcohol Bfeq wing, spirits Ethano! de,ore.ssanf

P

E+fects of Abu.fe
Short-term = recless behawbur, accfdehf's, vandalism

Long-term organ damaye (liver, luhﬁ), HI\//Hep-B,
dependence, mental dtkorder.s, death.

Reasons +or Initial Use

Curiosr 2 i ;
"1 peer pressure, Frustration, depression,

Fuamily hf'sf'oryl'ﬁlamon'saﬁon n media.

Doping




Prevention Drug Abuse

Warmb_vq 7 iqns

(a) Drop in academic pérvcormance

(b) Withdrawal from Family / friends
(<) Ajﬁre_ss:i/e / rebellious behaviour
(d] loss op_f'nf‘eresf in hobbies
(e) Change in sleep + eating habits
(£) Bloodshot eyes, wefghf' loss

(ﬂ) Sf’eah'nﬂ money, nynﬂ about whereabouts

Prevenﬁ'on + Control

@ Avoid undue peer pressure

(2) Education + coqnse//mﬂ ,
@ Seeing  help from parents + peers:
) Looxing +or danger signs

@ Seexing professional + medical help

Govt + M0 Pro'qrammes

Warcotic Drugs + Psychotropic Substances Act, /95$
Wational Drug De-Addiction Programme
e-habilitation centres + support groups (AA).

Wc?'hdrawal Symptoms

/-lnxfefy, Sweah'ny, shadiness, craufnﬂsh navsea,

Seizures (seuere), Fetel Sometimes death (alco}iol DT)_. o

..-




Smoking + Tobaco

Tobacco - leauves of WNicotiana tabacum.
Active alkaloid = NICOTINVE.

Stimulates adrenal -> adrenalfne + noradrenaline relea se.
: =

Health EfFects

@ Cancer - lunﬁ, oral, vrinary, throat
@ Bronchitis + Emphysema

@ Heart disease, hypertension

@ Gastric vlcers

@ Reduced Perﬁ'h'fy

Passive S moKing

fnhah'ny Srmoe +rom others - same risks for

non-Smoers around heauy SmoKers.

Pre‘gnar;f wOrmen Smou(t'ny :7 low birth we{?hh
preterm deh'very, SED S

Quitting Methods

Behavioural therapy, nicotine paf'ches/ﬂUm,

-varenicline, bupropion, support groups.

Alcohol

Liver - cirrhosis s bram - c/emem"fa,

pancreatitis, 905#4'1"{5, heart - cardiomyopaf'hy.




Vaccines & Lmmunisation

Types: of Vaccnes

Type Example

Live attenvated BcGe (TB), Polio (oral), AR
Sitled  / Inactivated Salk polio, rabies, cholera

Toxoid Diphtheria, tetanus

Svub-unit / Recombinant Hep -3 (HBS/-]y " yeasf‘)

mfA  (new) COVED -9 {P/:r'zer, Moderna)

Viral vector COVED =15 (Cow'shr'eld, Sputri V)

Indian Tommunisation Schedule

BcG, OPV -  at birth

OPT (Diphtheria-Pertussis-Tetanus), Polis, Hep-B
Measles - 7 months

V4 (/Mumps '+ [upella) + Boosters

Tetanvs boosters every $-/0 years

Successes of Vacauration

Smallpox - eradicated globally /750 (WHO).

Polio - India declared po/f'o'ﬁree iy 2009,

evib-/79 - record-time vaccines (mFNVA - VaAGics monf’hs);{

MoAb Production

..




Non-Intectious Diseases - B rfe#

-Dl'abﬁefes Mellitus
Type-/ - insuvlin de#cfencz (auf’o—fmmune)

Type-Z - m_'w"/fn resistance (lt'ﬁ‘esfyle linked)
Sympfoms s poly&n'a, polyd:)os:a, polyphagia, wg{ghf—' loss

TE dief', exercise, insvlin / oral hypooj/ycemfcs.

Cardiovascular Diseases

Hyperf'ensfon - 290 /70 mmHy
Atherosclerosis - cholestero! plazues in AQarteries
Coronary arfery d{sease, heart attack, stroce.

fis« factors : sSmowing, obesity, sedentary, fat-rich diet.

Asthma
Bronchial inflammation -7 wheezing, breathlessness.
Triggers : pollen, dust, smowe, cold air, stress.

Tx :  bronchodilators (S.alzlmn"amol)‘f corticosteroids.

Obe.sitz : s

BT > 20 Ky/m 2. Cauvses diabef'e.s, heart dfsease,

. cancer (SOme), \joa'nf problems.

Mental Health

Depression, anxiety, schizophrenia.

'_}/o‘ga + meditation + fherapy +  medication.




MoAb & Hybridoma Technology

Antibodies aﬂainsf a SINMGLE Speca'ﬁ'c anf'fgen,

all fdenh'cal, produced by a St'nﬂle 3-cell clore.
Discovered by Kohler +  Milstein *(/‘7'75", MMobel 19897

PfO(Cdee

Lject anf{'gen info mouse
Lsolate B-cells #from mouse spleen

Cuse with myeloma cé/l.s -> HVYBRIDOMA

G0

@ Hybrfdomas immortalised, produce / anﬁ'body

@ Select + clone the best one
@ Mass produce in culture / bioreactor

Applications :

(a) Cancer diagrosis + therapy (Herceptin/
(b) HIV + Hep-B detection (ELISA) .
() Pregrancy test (hCG MoAb)

(d) Anti-verom + anti-toxin

(e) Targeted drug delivery

(F) COVID-/7 MoAb therapy

Cyf'oo(the.s
Small prof'et}os that mediate immune response.

Ey. Interferons (anf't'w'ral), interleuKins,

fumor necrosis factor (TNF).




Disease Glossal

@
Paf'hoﬂen - cfn';ease»causmy organism
Endemic . 7 - always present in a region
Epidemic - sudden spread in a population
Pandemic - global spread (covID)
Carrigr : - asymptomatic infected (Typhoid Aary)
Vector - transmits pafhoﬂen (maszw‘m)
feservoir - long-term host (bats for some wirus)
Symptom - Lt by patent (pain, tover)
5{9” - observed by doctor (rash, ratel
Vaccine - bf'o.’oﬂr'c.al preparation -7 r}wmunl'r“yf
Antibiotic - wills bactenia (not wviruses) *
Antiviral - blocks wiral replication
/‘lnh'boc/y - immunoglobulin profemn
Anf{gen - anymhﬁ prouou(inﬂ Immune response
/I/fHC - sen’ﬁ Us non-self markers
/ﬂ‘f!'eryy - exa‘gﬁerarecf response to allergen
Cy fouineg - impiune Sd'ynah'nﬁ protein
Toxord : - inactivated toxin wvacune
Tumor. ‘- abrormal 3rowf‘h
Metastasis - spread of cancer
1
%
e
/
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Vectors

ﬁec-ap & Key Facts

i

Anopheles -  Malaria

Aedes - Dengue, Vellow +euer, Chikungunya,
Culex - Filariasis (Wu;heren’a)
T setse 1577 - Skeping sickness

Sand Hy - Kala-azar

at Hea - Plaﬂue

Paf'hoqen Quiek  List

Tuberculosis /%/coba(ferwm tuberculosis

Leprosy M. leprae

Typhofd Sa."monfl._’a typhi

Cholera Vieric cholerae

Malaria Plasmodivm

Amoebiasis Entamoeba

Filaria Wouchereria

Ringworm Microsporum - Trichophyton

AIDS JoHEY

Cancer Cellular oncogenes i viruses

Indian Achieverments

Smallpox eradicated /950 - Polio-free 2079

/
India produces 0% of world's vaccines.

._C_ovax:'n (Bharat Biotech) - /st :'nd{g.enou.s mRNVA uatc:_;



