H . e sum of all those actwvities which are concerned

S Iiiur'h digestion, absorpuon of digested food into
fﬂdrfﬁm[;’h followed by egestion. There are mainty two
' QCreion -
,n?"‘c{n ic or Holophyor Nutritlon Preparation of Orgaruc
W hom iNORGANIc material in organisms our body.
5 All green plants, some uniceliular oTganisms, eg,
Fughen0. Chlamydomonas and Volvox are autorraphs,
phic Nutrition Taking the readymade organic
food ma[ef.?! 5yn|:[1e51zed by autqtrophs, is termed as
hegerotrophic nutninon, eg, Farasives and saprophytes
ye heterorrophs.
food or Diet 15 the nuintve substance taken by an
sm for growth, work, repair and mainaining life
ssses. |0 15 2 mixture of vanious components in which
the quality and quantity of components may vary.

, The magor seven components of food are as follows

it}

s} Cabohydrares {(b) Lipids () Proteins
[lﬂ Munerals {E] Witamins I:ﬂ Warer
{g) Roughage

tabehydrates

» Cabohydrates are polyhydroxy aldehyde or ketones, usually
composed of €, H and O in the ratie 1:2: 1 with some
SiCepuons,

+ General formula of carbohydrates is C, (H;0),
in = number of carbon atoms).

v 1gof carbohiydrate = 17 kilojoules of enetgy.

* Cubobydrates form about 1% of our body weight.

 Cabohydrates undergo oxidation to serve as a source of
ey in the body,

ClH,ﬂH
H ! . OH
i
OH g
ot —+
H OH
Stfucture of Carbohydate -Glucoss

;mimal Physiology

CHAPTER

* Categories of carbohydrates on the bass of number of
SUgar UNILs present :

Monosaccharides
Definition Examples Functions
These are the simple | Clucoss, Glucose is the bload
carbohydraces. They fructose sttgar ribose, S-carbon
are rmade up of only {honey) r;unbusaf;:md; forms
one r mokecule. ribose, erc. | the backoone
R genenc molecule BNA
Disaccharides
Definition Examples | Functions
These are formed | Sucrose Sucrose is the :ahtle
of two umts of | (Sugarcane) sugar. It is used in
monosacchandes | maltose, lactoss, preparation of
intedinked by | etc. dasseres and  <an
glvcosidic  bonds. also act as on food
preservative.
Palysacchandes
Definition _f.xamglei_ Funcrions
These are formed of Srarch, Polysaccharides  serve
targe number of ghycogen, for cthe storage of
monosaccharides chicin, energy (eg. starch and
interlinked by cellulose, givoogen) and as a
glvcosidic bond. hyaluronic | structural  componsnt
acid, erc. {eg. cellulose in plants
and chitin in animals).
Lipids

s Lipids are esters of long chain farty acids and an alcohol

called glycerol.

v 2g of far =37 kj of energy.

» Animal fats are serni solid, while vegetable facs are ails,

« They are insoluble in water buc soluble in non-polar solvents,
£g. chloroform, benzene or ether.

« Hydrolysis of fats occurs by an pancreatic enzyme called

amylase.
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CH3

HO
Structure of lipid

Sources of Lipids
Fats are supplied to our body by many foods as butter, ghee,
cheese, milk, egg-yolk, mear, nuts, soyabean, erc.

Sources of Carbohydrates

Main sources of carbohydrates include potatoes, fruits, cereals
(rice, whear, maize), sugar, honey, bread, milk, etc.

Categories of Lipids
On the basis of presence/absence of fatty acids, lipids can be of
WO Cype :
Liplids
I |
= Simple lipids Complex lipids
(They do not contain fatty
aods and are
non-saponifiable),

They contain fatry acids and
are saponifiable lipids as they
yield soaps on alkaline
hydrolysis).

* Excessive intake of far can lead to obesity and high

cholesterol level give rise to hyperchlorestrocemia resulting
in cardiac damage,

* Far deficiency results in drying of skin and deficiency of fac
soluble vitamins.

Proteins

* The term proteins was given by J Berzelius (1938).
= Proteins are the biochemical compounds consisting of one
or more polypeptides folded in a typical way.
= Polypepride is a single linear pol [ [ i
palymer chain of amino acids
bonded together by pepride bands,

* Proteins are composed of carbon, hydrogen, oxygen and

* There are 20 essential amino acids,

P
.L, H 0
Peptide bonds

Structure showing Peptide Bond between Amineo Acids

Sources of Proteins
* Main sources of proteins are cereals, pulses, fishes, eggs, milk
leafy vegetables, fruits, soyabean, peas, beans, cheese, curd,
etc. Deficiency of proteins causes two disease in children,
1e, Marasmus and Kwashiarkar. i

» Silk is protein fibre secreted by pupa of silk insect.
Some Essential Proteins

Body Proteins | Functions
Enzymes Biocatalysts, help in biochemical
reactions.

Harmones Regulate body functions.

Transport proteins Haemoglobin, transporcs oxygen
throughout the body.

Form cells and tissues.

Antibodies, help to fight aganst
infection,

Contractle proteins | Responsible for contraction of muscles
and movements, eg. myosin, actin, etc.

Structural proteins
Protective proteins

* All enzymes are protein in nature.

Minerals (Inorganic Salts)

The metals, non-metals and their salt are called minerals.

* Minerals form about 4% of our body weight. In mineral
nutrition, minerals are of two types :

(a) Macrunqtrienu (Needed by body in large amount),
eg, calcium [Ca}._ phosphorus  (P), potassium (K),
sulphur ().~ sodium  (Na), chiorine (Cl) ~and
magnesium (Mg).

(b) Micronutrients (Needed by body in I
eg. iodine (1), iron (Fe), zinc {zﬁ},' mf;nr:;aniﬁr:nrﬁ?;r:i

copper (Cu), cobalt (Co), fluori
and selenium (Se), ) flucrine (F), molybdenum (Mo)

Sources of Minerals

* Minerals are obtained from the food angd drink consumed by
animals. These are also present in milk, eggs, meat, fruits,
vegetables and tables salrs,

* Sources and functions of

diff g i
associated deficiency diseases, | erals and cheir
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Sources and Flfgg}lfns of Different Minerals and Their Associated Deficiency Diseases
inerals | Daily Requirement | Sources | Functions # __ Deficiency Diseases
; Adequate amount in | Table salr, Essential for nerve impulse Nervous depression, improper
g |ordinary diet vegetables conduction. 'muscle contraction,
i Adequate amount in iVegetahIes Required ﬁ.':ur muscle contraction Nervous disorder, poor muscles
poi3 ordinary diet . zland nerve impulse conduction, leading to paralysis.
18 mg |Leafy vegetables Helps in oxygen transport as part | Anaemia.
kol i of haemoglobin and myoglobin.
odine 150 mg |Seg foods, warer, Essential for metabolic control as | Gaitre.
onions part of thyroid hormone thyroxine.
cakium {1200 mg |Cereals, meat Bone and teeth formation. Nervous disorder.
ehosphorus Ium mg | Mear, vegetables Bone and teeth formation. Tetany and ri;kelra
Magnesium |4Dﬂ mg ;Suyabean, green Activator of enzymes, Heart disease in infangs,
leafy vegetables
e 15mg |Beer, cheese Cofacror of enzymes. Retardation of growth and less of
| appetite.
Manganese |5 mg Peanuts Cofactor of enzymes, Impairs glucose me:ab-a!asm..
Copper Adequate amount in ]Peanuts. beet Cofactor of enzymes. I-I_emammgical and neurological
ordinary diet . disorder,
Cobalt {Traces Mear, milk Part of vitamin-B,,. Leads to deficiency of vitamin- B,,.
Flugnne i Traces Warer Prevention of dental carries. Denral carries.
Molybdenum | Traces \Warer Part of enzyme system Neurological damage.
Vitamins :

+ The term vitamin was coined by Casimir Funk
* Vitamins are of two types :

(a) Fat soluble Vitamin-A, D, E and K

(b) Water svluble Vitamin-B complex and C
* Our body can synthesize vitamin-D and K.

Fat Soluble Vitamins

* Fat in diet is essential otherwise these vitamins will not
absorbed

Vitamin-A (Retinol)

* Steenbock (1919) discovered the vitramin-A and Karrear
(1931) determined the structure of vitamin-A,

* Itis also called as ‘anti-infective vitamin'.

* Necessary for healthy eye sight (normal uisinn]f

" Sources are yellow or green leafy vegerables (spinach), carror,
Papaya, ripe mango, maize, milk, ghee, cod liver oil, etc.

* Itis destroyed by strang light.

* Deficiency causes night blindness (patient can not 5‘?"—;;";:
Object in dim light) and xeropthalmia or kera“toma
(dryness and wrinkleness of outer layer of eye ball).

Vitamin-p (Calci
- alciferol) T
* Also called sun-shine vitamin or anti-ricket vitamin.

S, 3 nce of
* s formation takes place under the skin in prese
wunlight

Vi

Needed for strong bones and teeth, helps in DNA synthesis,
absorption of calcium and phosphorus,

Sources are egg, milk, fish-liver oil, etc.

Sunlight is the cheapest source of this vitamin,

It affects the bones and causes rickets and osteomalacia in
children and adults, respectively.

tamin-E (Tocopherol)

Itis also known as beauty vitamin,

Acts as an oxidant, helpful in making RBCs.

Necessary for normal functioning of reproductive system in
male and female both,

Sources are vege
food.

Deficiency
functionin
in fermales,

table oils, wheat, corton seed and animal

destroys the muscles and causes abnormal
g of the reproductive system in males as well as

Vitamin-K (Phylloguinone)

-

Henirk Dam (1935) discovered it

Also called as napthoquinone and i synthesized in body
by some bacteria,

It is a coagularion vitamin.
It helps in clotting of blood.

Sources are cauliflower, spinach, tomaroes, soyabean

, et
Deficiency delays clotting of blood and causes haem

orrhage.
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Water Soluble Vitamins
Vitamin-2, (Taiamine)

s Name B,was given by Funk

» Destroyed on cooking and dissolves in cooking water.

» Helps in normat functioning of nerve ceits and metabolism.

» Heips in maintaning normal appetice and digestion.

» Sources are yeast, rice. wheat, grains, beans. soyabean, liver
oil, milk, etc.

» Deficienicy causes beri-beri {loss of appetite, paralysis of legs
and head, £1c).

Vitamin-B, (Ribotiavin)

s Cestroyed on cooking and in strong sunlight.

s It helps in protein and fat metabatism.

» It is necessary for normal growth of body.

o+ Sources are milk, eggs, liver, green leafy vegetables, pulses,
cheese, e1¢

+ Deficiency causes inflammation of tongue, cornea, cracks
appear a¢ the gorner of the mouth.

Vitamin-8, (Pantothenic acid)

» Sources include yeast peas, liver, eggs, kidney, etc.

s It is a parc of coenzyme-A required for cell respiration,
normal nerves and skin.

s Oeficiency ¢an lead to anaemia dermatitis and nerve
degeneration,

YHamin-B, (Nacin or Nicotinic Acid}

o Also known as anti-pellagra factor.

» Helps in oxidacion of carbohydraces, proteins and facs.

» Sources are cereals, liver, maize, fruits, milk, egg, meac, yeast,
kidney, etc.

s Deficiency causes pellagra, dermaricis, diarrhoea.

Vitamin-B, (Pyridoxine or Pyridoxal)

v Sources include meat, milk, liver, eggs, etc.

- [t is an assancial pare of coenzymes for amino acid synthesis.

» Deficiency can lead to disturbance of central nervous system
and anaemia,

o Extremne excess of chis vicamin leads co poor concrol and
coordination.

Yitamin-H (Biotm)

» Sources inciude fruits, vegetables, liver, milk, eggs, etc.

+ Serves as coanzyme far fatry acid synthesis.

» Deficiency can lead co scaly and itchy skin muscle pain and
weakness. i

Vitamia-B, (Foiic Acid)

« Essantial for growth and maeuration of red bloed cells.

« Sources are green leafy wvegetables. veast, banany By i
caulifiower, meat, hver, €Ic. o, |
« Deficiency causes macrocytic anaemia in man.

Vitamin-B,; (Cyanocobalamine)

« Also known as cobamide evanide,

« Helps in RBC formation and proper functioning of ety
LisSUes.

« Spurces are liver, cheese, milk, meat, fish, eggs, kidne, e

- Deficiency leads to pernicious anaemia
Vitamin-C {Ascorbic Acid) .

o It is an earliest known vitamin.

Essencial for keeping teeth, gums and body oines healrhy

= I prevents the formation of stanés in gall-bladder.

« ivis quickly and easily descroyed by heat.

It increases resistance of our body against infections, e, vry

infections and common coid.

s Spurees are amla, citrus frures {lime, lemon, orange), guaw,
tomatoes, peppers, ew.

+ Deficiency leads to scurvy (bleeding and loosing of gums)

Water

v It is an inorganic compound made up of hydrogen and
OXygen.

« Human body contains about 65% water.

« It regutates body temperature by sweating and evaporation.

o It helps in digestion, transportation and excreting body
wis[es.

* Sources are metabolic warer, liquid food and drinking wata.

» Abnormal depletion of body fluid leads to dehydration (o
of water).

Roughage

= It is fibrous marterial present in plants.

» It does not take part in growth as we can not digest It

*» It adds bulk in food item, 1o prevent constipation.

+ it helps in retaining water in body and aids in prope
working of digestive systern.

* Sources are salads, outer layers of grains cereals vegetabies
and porridge (Dalia).

Balanced Diet

» A diet which contains all the essential nurrients in 'Equ”:j
quantity, It is related to state of one’s age hed ?
oCCupation,

+ Body requires carbohydrates, proteins and fats ™ the
approximace racio of 4:1: 1.
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gentition

, Trere aré 32 permanent teeth in map,

« These are of four type

mcisors  {for cucting) four i numbers,

Canines (for cearing} twa in numbers,

premolars {for gninding) four in numbers,

Molars or check teeth (for grinding) six in numbers,

+ tn elephants, the tusks are the mcisars of upper jaw.

+ Maamum rumber of teeth are present in horse and pig
+ Hardest part in the body is toarh enamel,

v Ma bulk of tooch is formed of dentine

Dantal Formula of Some Commen Mammals

salid

Mammal Deatal Total Number of
.. Formula 3 Teeth
Aan {child) 2102/2102 20
Manfaduk) | 21232122 32
Horse | 3143/3143 44
Dog } 31423143 42
Low and sheep 0633/3133 32
b I 30
Rabiy 2033/1023 2
Mouse | 0031003 16

" Shary glands secrete mucus to moist the food and o

dgest starch,

* PHof siltvg =g -7.4

* PRl gastric juice' =45

‘ B: 9pening of scomach into small intestine is calied pylorus
, “Xohol is eacily qiffusible across the plasma membrane

“On process rakes place in following five steps:

& Ingestian of faod

.
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{b.] D!EES“DH of fu'nd

[:fj Absor
Prron of 4
{dj A&'.'lslm]la[m lEESEEd chl

{e} Egestion of unwanced food

Structure of Dipestive Zystem

ingestion of Food

= Foad i taken through mouth caviry.
Ingestion rakes place in buccal cavity.

Salivary glands lubricate the food and bind the food particies
together 1o form bolus.

Salivary gland have starch splicting enzyme ptyalin.
It is masricated by teeth and swallowed.

Digestion of Food

= Process of converting complex, insoluble food particles inte
simpie soluble and absorbable form is called digestion.

Digestion in Mouth

+ |n mouth, salivary amylase aces an sgarch,

Starch  ——tewd  Maltaise
Cowrphex st Sata Rl

Digestion in Stomach

s The food passes down through the cesophagus into stomach:

« Now food is mixed with gastric juice and hydrochloric acid
which disinfect the food and creates acidic medium.

s Pepsin digests proteins and converts them intd peprones.

a fenin converts milk to curd,

» Digested food now is called chymw.
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Digestion in Small Intestine

» Chyms mowves 1o duodenun. .
s |n small intestire, food recewis three alkaline secretions-bile

from liver pancreatic juice from pancreas ard intestinal juice
from mrestinal glands.

in small incestine, food recewves chree alkaline secretions bile
fram liver, pancreatic yuice from pancreas and intescinal juice

from intesiinal glands
Food s mixed with bile (liver) to breakdown fars into smaller

globules.
Pancreatic Juice
+ Swallowing means passage of food bolus fram the oral caviny

(o stormach.
» Trypsun acts upen proteirs and breaks chem inte peprides.

» Amylase converts starch mto simple sugar.
» Lypase converts fats into fatty acids and glycerol.

Intestinal Juice

« Food passes o deam and mukes with incesunal juice.
» Malrase conwverts maltose into glucose,

o lacrase converts lactose mto glucose.

+ Sucrase converts sucrase mio glucose.

* Food now s called chyle.

Absorption and Assimilation of
Digested Food

* lleums internal surface has finger-like folkds called willi,

* There 15 a dense network of blood capillanies and lymph
capillanes in each willus. ir hefps in absorption of food.

v Absorprion occurs by two types of processes—Passive and
active absorption.

* Passive absorprion cccurs down
gradient and  active absorption s
eoncentracion gradient.

« Assimlation 15 followad thereafter, Le, the absorbed food
mizterals are in corporated Into Lissue ceils,

Egestion of Unwanted Food

* Dngested faod passes nto large intestine.

* Large intesune can not absorb food, but absorbs much of
the waier.

* The remaining semi salid waste is called faeces and is passed
e rectum. It 15 expeifed our through anus,

Respiration

’ Respiranop s an oxidizing and energy liberating process,
during which complex organic compounds are broken down
InEs simple substances,

»

the concentracion
independent  of

e It is brought about by resmrarary organs.
+ Respiratory organs are different i chifferent mumals -
Lungs In man, frog berds, hizards. camel and cattles, epc

skin In frog earchworm.
Gills In fishes prawn.

Trachea In insects
General body  surface In
Chiamydomonas, Spirogyra.

Types of Respiration
Aerobic Respiration

+ The pracess s which respiratory substrace are oxidized ingg
CO,, water and energy. the presence of oxygen,

CoHy O + 60, — 6CO, + 8,0 + 2870 k)

« This 15 common in higher organisms.
- 1 maiecule of glucose 1s converted mo 2 molecules of

pyruvic acid, the process 15 known as glycolysis. It takes

Amoeba,

Evglong

place in cyraplasm of cells.
* Pyruvic acid releases energy + (O + H,O (Krebs' cycled,

= 1 molecule of glucose =36 ATPs in eukaryotic cell.
+ 1 molecule of glucose =38 ATPs i prokaryatic cell,

Anaerobic Respiration (Fermentation)
= The process i which the respiracory substrate are
incompletely axidized into COQ, and alcchol,

T H, O —2 5 2C0, + 28,H,OH + 56 keal.

#= It occurs in lower organisms as bectena and  fung

and in higher organisms under the condition when O,

lirmiting,
Respiratory Quotient (RC )
The ratio of volume of CO, evolved o volume of O,
consumed in respiration is called RQ).

_ _Volume of CO, evolved

Volume of O, consumed

R Substrate @ RQ
Carbohydrates 1
Fars \ 0.7
Organic acids { 4

Respiration in Man

* Respiration in animals takes place in two phases:
(i} Exrernal respiration {Breathing) — Venrilation of lungs.
(it} Internal respiration ~—3 Oxidation of food.

External Respiration (Breathing)

= [r comprises of inspiration and expiration of air.
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atio
' W’[hzgﬂﬁir;c‘:aak:d ?iia:i;r:;:fsﬂ;:ia:e. Muscle of the ’ :;r;ar?:pﬂrts hormone from the endocrine glands and target
‘::ﬂuwer ribs are raised upward and autxn::;rds. ' t[hé'mﬁ?'“ water and other chemical subsances .ot
' he chest carlty enlarges, the air pressure in the | : « |t trans o115 0 dhiff lis and t f the bod
! rea#-’da ar rushes into the lungs. e lungs is o 'r?e 1ung:ygen to chfferent cells an ussues of the body

Blood Vessels

« These are elastic musular tubes that carry blood. These are:

Nasal Cavity Arteries
+ Thick walled blood vessels.
« Carry the blood away from the heart to various body parts.
gronchioles + Deep seated in body and have no valves in them.
« Carry oxygenated blood in them, except the pulmaonary
d blood to the lungs.

artery which carries deoxygentate
« Blood flows at high pressure and high speed.

Veins

« Thin walled blood vessels.

« Carry blood away from various body parts to the heart.
Superficial in position and have valves in them €O prevent
back flow of blood in them, blood flows at low pressure and

Human Respiratory System I g
= ower speed,
« Carry deoxygenated hlood in them, except the pulmonary

vein which carries oxygenated blood to the heart.

Elpifatiﬂﬂ - Capillaries
sels.

« These are the thinnest blood ves

v Relaxation of rr!uscles of the ribs and diaphragm takes place.  *® Capillaries connect arteries to the veins.
Diaphragm again become dome-shaped. « Each capillary is lined by a single layer of flac cells.

+ Chest cavity is reduced and air is forced outward through + These nelp in exchange of materials like the nutrients, gases,
nose and trachea. waste products, etc. between blood and cells.

+ Breathing rate man = 18-20/min
nternal Respiration Types of Blood Vascular System
« Blood vascular system 15 of two types:

food is broken down to release
open Circulatory System

ey

+ Biochemical phase takes plac

» Overall passage of air in man is as follows : ) « Blood may be present in blood vessels for sometimes, but
x —» Trachea = Bronchi = finally comes out from the blood vessels in open spaces

* Nostrils — Pharynx — Laryn :
Bronchioles — Alveoli — Cells = Blood. called sinuses.
. Found in leeches, among the annelids, cockro

c“ﬂlllatnry SVStem insects, spiders, starfish, etc
* Crculation of body fluids is also referred to 2 circulatory  ° Blood flows with very slow .in
: System or inurzaf tr::'lssp::frt. In cnckmach,. blood circulation
In higher and multicellular organisms. there is No direct « Blood is in direct contact with
the removal of waster Respiratory pigment if present is

pply of :
e ana cransport system called,
acids, vitamins, €tc, Closed Circulatory System

fiom the body cells so they need
body. « Blood flows in closed vessels.

mmh[m
' ¥ system.
ran . >
homy SPOMTS nutrients like glucose, facty
hworm, Neries, mo
speed and at

« Breathing out of air.

» Complex process in which
o inside the cell

ach, prawns,

ocity and at low pressure.
is completed in 5-6 minutes.

he issues.
dissolved in plasma.

fluscs and 4| vertebrates.

the site of absorpion to the different parces © the
high pressure.

X lt ran : :
' s ni ‘e ammonia, uréa uric 2 B

5pOrts nitrogenous wastesfhkﬁ e e . Icis found in E? -
e « Blood flows with high

: BIC, fr -
dllﬂ:tiunl om dl erent Part Q
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fluids.

» Exchange of materials occur through the tssue
sue cells.

« Blood does not comes in direct contact with tis
« Respiratory pigment is present in RBCs.

Blood Vascular System

« Blood vascular system consists of three components :
(a) Blood (b) Blood vessels and (c) Heart

Blood

Bload is red vascular connective tissue.

« An average adult person has about 4-6 litres of blood.

« It forms 6-10% of body weight and 30-35% of extracellular
fluid.

* The study of blood is called haematology.

» People at higher altitudes have more blood than rhose at
lower altitudes. This extra blood supplies the additional
oxygen to body cells.

* Blood have specific gravity of 1.06.

* It has a salush taste and is mildly alkaline with a pH =7.4

* It is bright red when oxygenated and purple when
deoxygenated.

* It is sticky and opaque fluid with a viscosity of 4.7,

The blood is formed of two parts :

(a) Plasma (b) Blood corpuscles

Plasma

* Plasma is fainr yellow coloured non-living fluid.

* It is shightly alkaline and viscous.

* It constitutes about 55-60% of the blood volume.
= It is composed of :

Water — 90-92%
inorganic salt — 12%
Plasma protein in colloidal state — 67%
Other organic compounds — 12%

Functions
. [t transports simple food components (glucose, amino acids
etc.) from intestine and liver to other body parts.

* It transpores metabolic wastes like urea, uric acid, etc, from
body tissues to the kidneys or their excretion.

* It transpores hormones from endocrine glands to the target
organs.

* It helps in keeping a constant pH of blood.

* Blood proteins and fibrinogen, present in plasma, help in
bloed clotring at the injury.

st I‘orr_ns the tissue fluid which keeps the tissue moist and
helps in exchange of material in between the blood and cells.

L]

Blood Corpuscles or Blood cells

Blood contains Ccertain ﬂoan‘ng_ bodies calleq .
elements. These floating elements includes blogd fnrp‘jm
Sley

or blood cells.

These form 40-45% of blood.

The percentage of blood cells is called hafm“'}trity
packed cell volume.

+ They are of three type :
(i) Red Blood Corpuscles (RBCs) or erythrocytes,

(i) White Blood Corpuscles (WBCs) or leucacyres
(iii) Blood platelets.

Red Blood Corpuscles (RBCs) Shape

« In all vertebrates except mammals, these are oval, biconve,
and nucleated.

« In mammals except camel and lama, the mature RBCs e
circular, biconcave and non-nucleated.

Number
« The RBCs are much more in number than WBCs,

« Normal RBC count is slightly lower in a womap
(ie, 4500000/cu mm) than a man (ie. 5000000/ cu mm)

« The instrument used to determine RBC count j

haemocytometer,
» Physiological state and high altitudes increase the RBC count

* RBC count decreases due to haemorrhage, haemolysis, ecc.
and is called anaemia. If RBC increases much more than the
normal level, it is called polycythemia.

Life Span
* Average life span of human RBC is 120 days while 100 days in
frog and 50 to 70 days in rabbit.

* Haemoglobin (Haem = Iron containing pigment, globin =
protein). One RBC has about 280 haemoglobin molecules
Structure

* A red blood cell is bounded by elastic semipermeable
membrane.

* It do not possess cell organelles. This feature enable it to
hold more haemoglobin die to, availability of space.

Erythrocytes

Colour

* RBC appears yellow when seen singly b
when in bulk due to hﬂemnglobi:-.‘g y but these appear red

Formation

* In the developing foetus, the formar; i
: mation of RBC takes place in
liver and spleen while afrer i Pm'

; the b |
produced in the bone mamew irch, RBCs are mainly



|
5

\

L

: f RBC 15 contrgll ,

curation © trolled by fq)
; 'T;min—ﬂu- The excess of RBCs are stareq ilrf tﬂ?d !"‘ﬁd
(hich acts as 3 blood bank of the body. *pleen

tions o
mﬂﬂgigbin helps in maintaining a constant pH

in also transpor ;
moglobin 2 Pares carbon dioxide
(issues © the lungs. om the

H Jemoglobin carries oxygen from the lungs to body tissues,

White Blood Corpuscles (WBCs)
shape

mhese are rounded or amoeboid (irregular
mn,pigmen:ed cells, WBCs are larger in S.'EE t

). nucleated,
han RBCs,

Number

, WBCs are much less in number than RBCs (1:6).

leukemia (Blood cancer) is a pathological iner
; number of WBCs. . -

» Fall n WBC count is termed as leucopenia
Colour WBC's are colourless.
formation WBC's are formed in red bone marrow.
Life span  WBC's survive for 8-96 hours only.
Classification of WBC's

=
IAgranuBucylﬂsf

in

¥

—
[Newrophils| | Basophils | [ Acidophils |
R
| Mnnncy‘tes_] |L].rmphoay1e5|

Medium

Basophil

Ensin-uphil

Structure of WBC

afallllll]t:ytlﬂ,-s ‘

) These are about-65% of roral leucocyrtes.
ese

and g, Sub-divided on the basis of shapes of their nuclei
the staining reactions of their granules.
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Neutrophils

* These are abour 62% of toral number of WRBCs,

= The cytoplasm of these contains fine granules which stain
with both acidic and basic dyes and thus, appears violet in
colour,

* The nucleus is 3-5 lobed.

* Their life span is of 10-12 hours.

* These also help in sex-differentation.
* These act as soldiers of body.

Basophils
* These take up the basic stain such as methylene blue.
* These are also called cyanophils.

» The cytoplasm granules are coarse which appear blue in
colour.

* The nucleus is 2 or 3 lobed or 5-shaped.
= Their life span is 8-12 hours.

* These secrete heparin and histamine thus, help in local
anti-coagulation.

Acidophils

* These stain with acidic dyes such as eosin.

» These are also called eosinophils.

» Their life span is of 14 hours.

* These increase in number in allergic diseases.
= These help in healing of wounds.

Agranulocytes

» Agranulocytes are also called mononuclear cells,

* These form about 35% of the total WBCs.

» These are divided in two sub-types.

+ Formation of agranulocytes is also called agranulopoiesis.

Monocytes

» These are the largest sized leucocytes.
» These form about 5.3% of all the leucocytes.

» The nucleus is oval, kidney or horse shoe-shaped and is
excentric.

These are formed in the lymph-nodes and the spleen.
These are highly motile.
Their life span is of 3-4 days.

Lymphocytes
« These form about 30% of leucocytes.

« Their nucleus is large and rounded so that cytoplasm forms
a thin peripheral layer. These are formed in the thymus,
lymph nodes, spleen, tonsils, etc.

¢ Their life span is of 3-4 days.
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« These produce antibodies and opsonin so plays an

important role in immune system.

Blood Platelets
= Shape These are oval-shaped and possess

cytoplasmic fragments.
« Number Their number varies from 250000-5000000.

A decrease in the number of platelets in the blood is called

thrombocytopenia,
Increase i number of

thrombocytosis.
Structure Platelets are flat, non-nucleated large cells in the

bone marrow.
They are bounded by a membrane and contan few

organelles in cytoplasm. These play an important role in
blood clotting,

» Colour They are colourless.

« Formation They are formed in red bone marrow.

« Life span Their life span is of about one week.

Blood Groups

=« Landsteiner recognized three kinds of blood groups "A’, B
and 'O’ Fourth and most rare 'AB" blood group was
discovered by Von Decastello and Sturle (1902).

» Landsteiner (1900) discovered two kinds of antigens called
A and B, Anugens A and B are not proteins but are

mucopolysaccharides.

Heart

chscondal

blood platelets is called

Characteristics of Human Blood Groups

y . Can Cap |
Blood | Antigens Antllln-adues Dorate to| REcel z
Group | in RBCs | in Plasma Groups from
of we el SR L Ghnd
,a,,___”:b.__ Anti-b A, AB CGA | =2
B B Anti-a B, AB (oN:}
AB Aand B Mone AB O AB Ap
@) MNane Anti-a O, A B AB |O
Anti-b
T —

persons of ‘O' blood group are called as l..mi:versal donors, 3
. nate blood to all. Persons of ‘AB’ blood group ara

they can do ) :
called as universal recipients, as they can receive blood

Rh Factor

Rh facror was first of all reported in RBCs of a monkey by
Landsteiner and Weiner in 1940.

Rh factor is actually the Rh antigen present on the surface of

without Rh factor is Rh ™. For an example if person of blood
group A has Rh antigen on surface of RBC, then he is A" /A
positive. About 85% of world’s people are Rh"and of Rh™,
Percentage of Rh” people in India is 97% of the population,
Rh factor is found in man and rhesus monkey, it not
reported from other animals.

« Human do not produce the and the body narurally.

In amphibians, heart is three chambered, Repulian heart is scructurally three chambered but is functionally four chambered

(ie. incompletely four chambered) except in crocodile.

Left comman

carotid artery

Brachiocephalic artery
Superior vena cava

Laft subclavian arery

Legamentum areriosum
Descending aoria

Opening of superiar vena cava
Right atrium

Pulmonary semilunar valve

Opeaning of infenior vena cava
Tricusped valve

Right ventriclea ———

Inferior vena cava

‘r“-ﬁ*" Left puimonary veins

< Zepal
é . aalk
3 X iﬂﬂ alrium
i

fnndic semilunar valve
Bicuspid valve

= Chordae tendineae

= Papillary muscle
Lafl ventricle
Interventricular septum

Fissures .
Columnaa camean a 3

Internal Structure of Hoart

P ———

red blood cells. Person having Rh factor is called Rh'and

N
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qocodie brids and mammals the hearr i

.In " hambers (two auricles and twgo Ventricles
rosn's heart is of abour the ¢y

| prery P° fist. The human hearp | ity

F‘ﬂ; and two ventricles,
a

; lar wall called the ; '
hin, muscu ; € Inter-atria|
ehe lefc and right atria whereas thick wille
um separates the right and left veneri

divided intq

) Blood Pressure (BP)

Si2€ as thar of | The pressure created by the blood on the walls of the bload

hambered-ruo ;’-:::E:i:ue to the repeated pumping of heart s called blood

SEPLUM separages It can be felt at certain places in our body viz wrist of the
d inter-ventricylar hands, ecc.

xium and ventricle of same side f:-‘S- * The rate of pulsation increases during excitement.
" oventricular septum. f€ separated by  * Blood pressure is recorded as systolic/diastolic.
, Opening between right atrium and nght ventricle | * Blood pressure in a normal person =120/80 mm Hg
ricuspid valve, formed of 3 cusps, e w

Factors affecting blood pressure are age, cardiac outpurt, total
ing between left atrium and |

: g b eft ventricle i call peripheral resistance, etc.
bicuspid/mitral valve. o If a person has persistent high blood pressure then it is called
, pulmonary artery and aorta are provided with semilunar hyperiension and persstent high blood pressure is
Javes to prevent back flow of blood, 150/90 mm Hg. Factors responsible are over eating fear,
. sino-Acrial Node (SAN) 's present in right upper corner of WOITY, anxiety, sorrow, etc.
fight atrium. A[nn-\a_’entncu_!ar Node (AVN) is present in  * Hypotension is condition of low blood pressure,
iower left corner of right atrium,

Le,, presistent 100/50 mm Hg,

i ECG or Electrocardiogram is graphic record of the electric
fardiac Cycle current produced by the excitation of cardiac muscles.
» The sequence of ever*':m which occur from the beginning of ) ;:,E mn::::;! e e

one heart beat to the beginning of next is called cardiac :

| cycle. Systole refers to contraction and diastole to relaxation, . 1nla newly born baby, heart beat rate is about 140 times per

' Single cardiac cycle involves four steps : kg

-+ 5n i * During heavy exercises, it may be high as 170-200 times per
Atrial Systule minute,

+ Right atrium receives deoxygenated blood from superiorand ~ * Sphygmomanometer measure BP. It is composed of an
inferior vena cava, inflatable cuff o restrict blood flow and a manomerter or

» Left receives oxygenated blood through pulmonary veins. Mercury to measure pressure.

+ This is followed by atrial systole.

Ventricular Filling Excretory System

Nearly 1/3 of ventricle is filled following atrial systole. = The process of removal of nitrogenous wastes from the body
is called excretion. The organs of excretion are called

Ventricular Systole excrerory organs.

* Action potential pass from SAN to AVN leading 10

4 . # The npature of nitrogen containing wastes and cheir
ventricular  systole. Right wventricle supplies blood rto

excretion varies among the species depending upon the

pulmonary arteries carrying deoxygenated blood to lungs. availaibility of water.

Ventricular di
iastole .

* Semilunar valves close to prevent back flow of blood. Excretory ﬂrgans I“. Different Animals
" AV valve opens to allow blood to pass from atria o+ Plasmalemma Protozoans like Amoeba.

ventricles again, f « General body surface Porifera (sponges). coelenterates
" left ventricles supply oxygenated blood to aorta which in (Hydra).

Wrn supplies blogg rﬂp\ﬂﬁ;us body parts. J,.f s Flame cells Platyhelminthes (Taenia, Fasciola).

« Nephridia Annelida
Superior Vena cava

:I_.W + Malpighian tubules Arthropods (cockroach)
S T oy » Coxal gland Spiders
| « Kidney Main excretory organ in all vertebrates.
B R i ?ﬁﬁﬁ “""‘“"i"‘ « Antennal gland or green gland Crustaceans crayfish.
A R e - L Emr&:mf':: f ni s waste excreted
et [ m of nitrogenou
Aoa+—] a8 ,,___T_l"-ﬂle“_'“l'“_—l Depending upon the for g

Clreulation of blood through the whols body there are three modes of excretion:
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Ammonotelism |

* Main nitrogenous end product (waste) is ammonia.

« Ammonotelic excretion is found in aquatic animals like
protozoans, g, Amoeba, Paramecium, sponges (eg, Sycon)
colenterates (eg Hydra), aguatic arthropods (eg, Prawn),
most aquatic molluscs (eg, Pila), bony fishes (eg, Labeo) and
frog’s tadpole.

* Organisms showing ammonotelism are ammonotelic,

Ureotelism
* Main nitrogenous waste is urea.

* Ureotelic excretion is found in those animals which can take
in water and can retain considerable amounts of urea in
their blood.

* It is a common method of excretion in man, whales, seals,
camels, kangaroo, toads, frogs, sharks, etc.

* Urea is formed in liver by detoxification of ammonia via urea
cycle.

* Ured is transported in the blood by blood plasma
Uricotelism

* Main nitrogenous waste is crystals of uric acid.

* It is common in birds, land reptiles (snakes and lizards),
insects, snails, etc.

* Uric acid is least soluble in water and is less toxic

* Formed from ammonia in the liver of urecorelic animals and
Malpighian tubules in insects.

* Organisms showing uricotelism are uricotelic.

Excretory System of Man

Excretory system of man consists of the following parts.
(b) Ureter (two)
{d) Urethra (one)

Apra

(a) Kidneys (two)
() Urinary bladder (one)
Infarior

Left kidnay

Renal valn

Structure of Human Excretory System

Kidneys

* It is bean-shaped, chocolate brown structure lying in the

abdomen, one on each side of the vertebral column just
below the diaphragm.

« The left kidney is placed a little higher than the right kig
(but reverse in rabbit). Ney

« Concavity of kidney called hilum or hilus, is always
directed.

» These form the urnine and controls osmotic Pressure wiyy
the organism with respect to external environmen;. /

Iﬂwaﬂ

Ureters
« A pair of narrow tube arising from the hilum is called ureter
« |t is about 30 cm in length.

« There bring the urine down wards and open into Urinary
bladder.

Urinary Bladder

» Each ureter opens in urinary bladder.
» It temporarily stores the urine.

* It can hold about 0.5-1.0 litre of urine.
It is absent in birds.

* In both reptiles and birds, ureters and rectum open intg 3
common sac called cloaca,

Urethra

* Itis a muscular and tubular structure which extends from
neck of bladder to outside.

* In fernales, this tube is small and servers as a passage of urine
only.

* In males, it is long and functions as a common passage for
urine and spermatic fluids.

Structure of a Iiephrun

* ltis structural and functional unit of kidney.
* These are also called as renal tubules or uriniférous tubules.
* These are one million in each kidney.
* Each nephron is about 6 cm long.
* It is differentiated into four regions.
(a) Bowman's capsule,
(b) Proximal Convoluted Tubule (PCT).
(c) Henel's loop ‘U'-shaped.
(d) Distal Convoluted Tubule (OCT).

Bowman’s Capsule

* Itis double walled cup and js lined by thin flac cells called
podocytes,

* |t contains group of capillaries callec| glomerulus.
*» Glomerulus in the kidney acts as a dialysing bag.

Proximal Convoluted Tubule (pcT)

* Itis highly coiled (convoluted) tubular strucutre.



"I  about 1224 mm in lengeh,

B le of vitamins, gluc ; ;

" [most whole ¢ Blucose, amino acids, sodi

o A7 erc, is reabsorbed b i ium and
.1. pouﬁ'm ¥ active transporr,

enle’s LOOP

. A d segment. Loop of : ;
pis'V shape P of Henle is lang in m
4nd birds which secrete hypertonic uring, butgshnr: ii-rgﬁwa;:

‘] yertebrales like repriles, ecc,

pistal Convoluted Tubule (pcr)

, | is connected to the collecting duct.
, Active reabsorption of some Na* takes place,
, It is impermeable to H,Q.

Urine

» Urine is formed by glomerular filtration, reabsorption and
secretion. It is pale yellow coloured fluid due to presence of

. yrochrome pigment.

+ It is acidic in nature and is slightly heavier than water.

+ |t has 2 fainc aromatic odour due to urinod.

+ Daily urine output in normal adult is 1.5-1.8 licres.

+» Chemical composition of urine Water is 95-96%, urea is 2%

’3#1 and some other substance like uric acid, creatinine, ecc, are
3%

Skeleton System

The humman skeleton consists of both fused and individual
bones supported and ‘supplemented by ligaments, tendons,
muscles and cartilage. It is divided into two parts:

' Adal Skeleton (80 Bones)
* It includes skull, vertebral column and bones of chest.

v Vertebral column is responsible for the upright position of
the human body.

* Most of the body weight is located in back of the spinal
column. It provides flexibility to the neck and protection to
spinal cord. The total number of bones of head 29.

* The total number of bones in vertebral column, initially 33
ind after development 26.
* The toral number of bones of ribs 24.

Apendicular Skeleton (126 Bones)

* Their functions are to make locomotion possible and to
Protect the major organs of locomotion, digestion, excretion
nd reproduction.

Nervous System

L]
The nervous system provides the fastest means of

Umuli can be made at once.

]

I'

Munication wichin the body so that suitable response
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» Nervous system is found only in animals and absent in
plants.

» Nervous system controls the body by using a series of rissues
throughout the body formed by a network of electrically
conducting cells called neurons or nerve cells.

MNeurons are of three types :

* Motor Conducts messages from cential nervous system Lo
effector organs.

« Sensory Conducts information from sensory organ to
cental nervous system. ¥

* Mixed Works both as sensory and motor neuron.

Structure of Neuron

* A neuron is a microscopic structure composed of three
major parts namely, cell body, dendrites and axon.

* Dendrites Cytoplasmic processes from cell body. They carry
impulses towards cell body.

* Cell body Also called cyton or soma.

» It contains cytoplasm and certain granular bodies called
Nissl's granules.

= Axon Single long extension of cell body and are protected
by neurilemma.

 Synapse is the junction between the dendrites of one
neuron with axon terminal knobs of other neuron.

Classification of Neuron/Nerve Cell

= Myelinated Axon is composed of Schwann cell coated by
myelin sheath. The gap between adjacent myclin sheath is
called nodes of Ranvier, -
On the basls of number of axon and dendrites

f ! '

Unipolar Bipolar Multipolar

(with one (with ona axon and ona (with one axon

axon) dendrite) and two or
maore dendritas)

» Non-myelinated Axon is composed of Schwann cells not
enclosed by myclin sheath.

Main ports of Vertebrate
Nervous System

. : '

Central Peripharal Autonomic
Nervous Nervous Mervous
System System System
|::Eraln Central Pasasym-
Spinal Nervous pathelic
Cord Spinal Nervous
Nervous System
Sympathetic
MNervous
System
4=
'
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Mervous System

Central Nervous Nervous System

= It consists of brain and spinal cord.

» Gray matter is made up of cell bodies of neuron and white
matter has only nerve fibres.

* Brain lies in the cranial cavity of skull.

» Brain and spinal cord are covered by two meninges in frog
and three meninges in mammals, Cerebrospinal fuid is
present in and around brain and spinal cord,

Human Brain
[BRAIN]

Cerebrum
Olfactory lobes
Thalamus

{Hypothalamus)

* Olfactory lobes are pair of small sized structure, completely
covered by cerebrum. These are the centre of skull.

* Cerebrum is the largest part of the brain covered by cerebral
hemispheres. The roof of cerebrum is cerebral cortex. Cerebrum
leads to consciousness, storage of memory of information.

* Thalamus is for integrity of sensory impulses sent from
sense organ like eyes, ears and skin.

* Thalamus deals wirh pain, pressure and temperature.

* Broca’s area is present in brain and is related with speech
while wernick’s area of brain is related with understanding
speech,

. Hrpnl_:halamus deals with water balance in body,
behavioural patterns of sex, sleep, stress empotions etc, It
also regulates pituitary hormones and metabolism of far,
carhohydrate and water.

* Mid brain deals with visual analysis, auditory, etc,

oblongata

Pentacle Pons

Cerebellum is in the bottom parr of the head ang bac)

of it.
Cerebellum controlls coordination of accurare mnwmﬂts

and balancing.
Medulla oblongata is long connecting part of brag ru
spinal cord. It deals with control of heart beats, bloog vessels
breaching salivary secretion and most of reflex ang
involuntary (uncontrolled) movements.

pons varolii is an oral mass that lies above medully
oblongara. It interconnects two r:ereb_rellar hemispheres 3n4
also join the medulla with higher brain centres.

Spinal Cord

« It is long cord-like structure at the back, centrally locateq
and well protected by bony vertebral column.

« It give out 31 pairs of spinal nerves in man.,

« It deals with impulses to and from the brain and is the
centre for reflex actions.

Reflex Action

« It 15 unconditional, inborn, unlearned reflex to a stimulus,

Examples Blinking of the eye when and object comes near
to our eyes suddenly; rapid withdrawl of hand while burned;

sneezing coughing, yawining, knee jerk reflex, erc.
» Reflex actions are quick and fast.
= They follow the shortest route for quick response,
» These are mostly protective in function.

Acquired Reflex Action

* ltis also called as conditioned reflex and dependent on past
experience, training and learning,

* First demonstrated by Ivan Petrovitch Pavlov in hungry
dog.
Examples Learning of dancing, cycling, swimming, singing
and driving, etc.

* These are under cerebral control during learning,

Peripheral Nervous System

It Is composed of 12 pairs of c-anial nerves and 31 pairs of
spinal nerves.

* Cranial nerves emerge from brain while spinal nerves arise
from spinal cord.

* 10 pairs of cranial
amphibians.

* Number of cra_niai nerves found in rabbic is 12 (Same a5
man) but 37 spinal nerves are present in rabbic.

* The first 10 pairs are common for frog and rabbi.

nerves are present in fishes and
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[ was ducavered by Langley.

s k15 entirely motor and operates without concious contral

» AUTORGITIC NEFVOUS SYSIEIn CONSISLS of two division :
fa) Sympathetic nervous system
{b) Pzrasympatheric Nervous system

 sympathexic nervous system increases defence system af
body zganst adverse conditions. I is active in stress
adnon, £g. pain, fear ang anger. Parasympathetic nervous
syem provides relaxation comfort, pleasure at the time of
ez, It hetps i ¢he resgoration and conservation of energy.

Sense Organs
Wwan Ear

The argans of hearing and equillibrium.

' Oeology  The scudy of seructure, function and disease of ear
. scaled orology.

' Loation £ars are located on sides of head.

Structura of Human Ear

animal Physiology 709

Fars are meant for bath balanting and heanng

It can be divided into three parts as. _
External ear (pinna + external auditory meatus) Middle ear

frympamc  cavty) and Internal  ear {membranous

labyrinth}

External Ear

Pinna leads into auditory canal which rermmates at the ear

drum {tyrpanic membrane}.

Pinna 15 desigred ro collect sound waves.

Audiory canal contain few hairs and specialjzed sebhacenus
glands cafled cerummnous gland.
Ceraminous glands secrete cerumen (ear
fareign particles from entenng the ear.
Pinna 1§ 3 vestigeal organ so it is mostly yimmovable, but in
some anirmals like dogs, cattle, cats, rabbit and elephants, I 5
movabls and moves towards the source of sound.

wax), T prevents

Middle Ear

Tympanic membrane {ear drum) separates middle ear fram
exrernat ear.

Three auditory assicles in the middle ear ar¢

Malleus Quecer and hammer-shaped,

Incus Middle and oval-shaped.

Stapes Inner and stirr up shaped atrached on ourer surface
of Fonestra ovalis membrane,

The smiallest bone {12 mg) in human body is stapes.

The passage connecting the middle ear wirth phanynx is
systachian tube,

Eustachian Tube equalizes are pressure in both sides (external
and rmddle ear) or tympanic membrane.

Internal Ear

Labyrinth consists of twe main divisions bony labynnth and
membpranoxs labyrinth,

Bony labyrinth is filled with a fluid called perilymph, while
membranous [zbyrinth contains endolymph.

Membrancus fabyrinth is cancerned with boch balancing
and hearing.

Internal ear is formed of three parts :

{a) Body proper {utricules and sacculus)

{b) Semicircular canals.

{c} Cochlea

. . 1
Cochlea is small snail-shaped structure. it makes 2-2- turns in

rabbit and 2% turns in man. Three chambers in cochlea are

scala vestibuli, scala media and scale tympani
Scalz media contains the organ of hearing named organ of
Corti [discovered by Alfanso Corti).
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Human Eye

L

Ophthalmology The study of structure, funcuons and
diseases of eye is called ophthalmology.

Location Eyes are sicuared in dwep bony cavinies called ortits
sockers of eye

Eyes are the sensitive detecrors of light

Eye ball is made basically of three layers :

Sclera Ourermost, tough and opaque part.

Choroid Chacolate coloured, pigmented (with melanin)
present along inner side of sclera.

Retina Inner most and incomplece layer.

Conjunceive Cornea 15 covered by a chin transparent layer
called conjuncriva. It refraces the incident Iight rays co focus
on the retina.

Iris consists of circular sphincter and radial dilacors.

Iris adjusts the size of pupsl.

Pupil 15 the black kole in the centre of the iris, through 1t
light encers the eye ball. It also cantrols the light entering
ey the eye,

Lens is a biconvex, transparent, circular, solid struceure and 15
PrOTINICEOUs 1IN nature,

Agueous humor is flled batween cornea and lens

+ Vitreous humor is filled in space between the lens and the

reuna

Remna consists of a nervous tissue layer and a pigmented
layer. Image of objecr is formed on retina,

Recina is composed of two types of cells rod cells and cone
cells,

Rods are longer, slender and filamentous while canes are
shorter and thicker,

Rods are highly sensitive of dim light, contains a reddish
purple pigment called rhodopsin,

Cones are sensitive to bright light, hence differentiace the
colours. (Le, Red, green, blue).

Yellow spor is in the exace centre of the retina alo called
macula lutea

The favea cencralis is the area of sharpest visian due to high
concantration of cones,

The blind spot (opric disc) has no rods and cones cells,
henre no image t fram in this region.

Tapetum increase the sensibility of vision,

Fapecum lucidum is made up of zine, cysteine and guanin,
Atropine is & chemical used by doceors to dilste the pupil.
Might blindness is caused by deficiency of thodopsin in rods,
The visual pigments for colour are :

Eryehropsin {sensitive to red)

Chigropsin (sensitive to green)

Cyanopsin {sensitive to blue).

Diseases of Eyes

Myapia (Shorc sightedress) Image is formed in fornt of
retina. it is corrected by using concave lens,

Shoit Sighisdnass Eye

Hypermetropia (Long sightedness) Image is formed bghng
the retina, corrected by using convex lens.

Long Hghtedness Eye

Astigmatism Due (0 irregular cornea of lens, correcred by
using cylindrical lens.

/b

A Stginatism Sightedmess Eye
Cataract Lens becomes opaque and can be comected by
operaion and using biconvex glasses.
Conjunctivitis Inflaimmation of conjunceiva by bacteria,

0$@ (Oifactory Organ)

Nose is a sense organ for smell or olfaccion,

The nose contains mucus ¢oated olfaccory (smell) feceprors,
Olfactory epithelium lines the nasal caviry,

Qifsceory epithelium have three principal kinds of cells -
Oifacrory bipolar reurons.

Calummar egithelial cells,

Bowman's gland

In addition to smelt receprors, nose, tongue and mourh, also

<onain rrigerminal neeve or dentist's narve, This nerve reacts
10 messages of pain.

Tongue (Gustatory Organ)

Organs 1for Bustation are raste ‘buds which are present
mainly in the mucosa of taste papilae prasent on uppe!
surface of tongue. Taste buds are numerous on the tongue
buc also feund on the soft palare, pharynx and epiglotts.
A papila may contains a few to many hundred rasce buds.
Taste buds are more numerous in children than in adults.
Location of taste buds for basic rasces -

Sweet On the tip of tongue

Safty On upper surface of antenor half

Sour Larerat side of tongus,

Bitter Mear the base of tongue,

Birtes taste 5 evoked by many ofganic substances Nke
quinine, marphing, caffeire and urea.



Tip of Tongue

idocrine System

mdocrine Glands
, These glands do not have ducts (tubes) to carry their
serenion [0 the target organs.

« The science dealing with the study of endocrine gland and
therr secretion is called Endocrinology.

+ These glands secrete their secretion into the blood for their
wansportation to the sites of action. eg, Thyroid; pituitary,
pancreas, hyoothalamus, adrenal, etc.

+ They are also called ductless glznds. Their secretion is called
hormones or internal secretions.

Excrine Glands

+ These glands have ducts.

' “‘f?fshnd.-. secrete their secretions in ducts to carry them
to sites of action, eg, sweat and oil glands of skins, salivary

Animal Physiology

Hormones

* They can act as coenzymes.

« These are organic compounds secreted in small amount by
endocrine glands of body. These are

messengers that can regulate biological | N
steroids, proteins, peptides on amino acids derivatives.

= Hormone was discovered by Bayless and Ernst H Starling in

1903 and it was secretin.

Endocrine Glands of Human

» There are total nine endocrine glands in human beings.
* Most of them are common to male and female.

1. Pituwitary (master gland) 2. Thyroid
3. Parathyroid 4. Thymus
5. Adrenals (supra-drenals) 6. Pancreas
7. Pineal gland 8. Gonads

Human Endocrine Glands

Pituitary Gland
* Also called master gland.

* |t is slightly larger in woman than in man.
* |t is located in region of fore brain,

Adreno Corticotropin | Adernal cortex
Hermone (ACTH)
Thyrotropin Stimulating
Hermone (TSH)

Prolactin

Thyroid gland

Alveolar cells of
marmmary glands

Owvarian follicles

Fallicle Stimulating
Hormone (FSH)

Leuteinizing Hormone

|

Testes or ovaries

liver, etc.  Hormones secreted by it are given in table.
e S
-A"‘.E’Tﬂ_[_j!'_igi_nry Hormones Target Organs Actions/Effects
Pituitary | Growth Hormone (GH) |All tissues Normal body growth.

Glucocorticoid secretion,
Thyroxine secretion,

Milk secretion.

Growth of ovarian follicle and estrogen secretion in females
and spermatognes is in male.

Development of corpus luteum and progesterone secretion
in females, testosterone secretion in males.

711
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Parts of Pituitary|  Hormones
Intermediate |Melanacyte Sumulating
pituitary {Hormone [(MSH)

Posterior pituitary | Oxytocin

Skin

Vasopressin (ADH)

i _-_.‘l_'argel: D_rga ns

| ; ;
Uterus, mammary glands |Milk ejection, uterine contraction, co

Kidneys and arteries

1 ____ﬁfflinj!ﬁ%r\
. {Synthesis of melarin of skin \
ntraction gof quh

|muscles.
{Hypertonic urine, absorption of warter, arterioler

Thyroid

* Itis largest endocrine gland. It is found on vengral and lateral
sides of upper part of the trachea in the neck.

* It is brownished red, shield-shaped, bilobed gland.

* Hormones secreted by it are given in table :

_Hormones | Target oragans [ Actions/Effects

Calcitonin | Bones, kideny ] Fall in blood r;"a'IEEnﬁ.u N
(CT) | | excretion of Ca**
Thyroxine Heart, liver, | Tissue metabolism,

| kidney, skeletal
| muscles, mas
|

| cells

growth, 1Q,
differentation of
j gonads, metamorphosis
| n amphibians,

Parathyroid

* These are four in number which are embedded in thyroid
glands. It is oval-shaped and yellow coloured.

Hormones | Target

|\ omgans Actions |/ Effects

Parathormone | Bones, k;'IdIE}’_:_RI:SE' in blod ca'icru_m"lev.rel, )

(PTH) phosphorus check of

] calcium secretion

Pancreas

* Located within the curve of duodenum,

* It 15 a mued endocrine gland with both
endocrine purtion.

* Three kinds of cells are found in islets of Langerhans namely
alpha, beta and delta cells.

* o-cells Larger and peripheral cell,
hormone.

exocnne and

produce glucagon

* P-cells Central and smaller cell, produce insulin hormone.
* 3-cells Middle cells produce somatostatin hormone.

MHormones | Target organs | Actions / Effects
Insulin All cells | Decreases blood sugar level,
i | siimulates glveogenesis,
| increases stored protein in

nssue. Hypersecretion
results into diabetes
mellitus.

Clucagon | Liver l Rise in blood sugar.

Adrenal

* Paired endocrine glands, locared superior to kidneys,

‘«'Uﬂstricmm

* It s struccurally and functionally divided in
and adrenal medulla.

+ It 15 also called as 45 gland.

0 adreny| COrtey

; \[ Salt retaining j

[Sugar matabnlis;]
2 a0 Target PR
rge Acti
ctions [ E
Hormones argans Actis f Ffem
Glucocortiooids | Tissues, mast | Carbohydrate, fat and protein
cells metabolism
Mineral Kidney Sodium  and  potassium
corticoids metabolisms, warer absorprion,
Sex corticoids Body cells External sex characters
Adrenaline and | Mast cells Heart beat, blood pressure
nor-adrenaline rise, contraction and
- relaxation of muscles,

Pineal Gland

* In man, it starts to degenerate at about age of 7 years, in
adult, it is largely fibrous rissue.

* It secretes hormones in duct response to nervous activity.

Hormone

0 _‘__;E{E;EE@ Action |/ Effect

Melatonin Melanophores | Dispersion of melanin.

Thymus
* Situated in front of the heart.

* Thymus is active in young ones
inconspicuous after sexual maturity.

* It consists of peripheral cortex and central medulla.

but gradually becomes

I

_Hormones | Target Organ | Action / Effect

Thymosin = |Immune system of body
| Produces lymphocytes.
Hypothalamus

* Locared in the floor of fore-brain,
* Neurohormones were first discovered by Guillenin and Schally.

|




HE'_“‘_ﬂln:l : Target Organs Actions "_ [[-fﬁr-_;_m

- ACITY iThwm(L Adrenal ITH -
ng hormone . gland YIOIMopn secretan

-

gpas COnicatitpn secteLIon
cmmtmp:% . E|'>|:|.;||L.'rr-,.l Secreuon of prtuttary
¢ wasing hoTrmon gonadowropin
cpmatosain -Pituncary Iratiaton of growrh
— - — M e . . hur mone mrEIIDn
'.___,_,_.—-—'— PTEES T —e emen— o o ————
 Endocime Gland  Hormones Target organs
Testes Testasteranes Mase cell
Ovaries Sesirogen mase cell
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Gonads

» The man funcuon 15 To produce gametes.

s They also secrete sex hormones.

¢ Sex hormones are mastly steroids.

« There are testes in male and ovaries in femnales.

Male secondary sex oigans and external male characrers.
Fernale secondary sex organ and external fernale characters

Cofpus luteum (ovanes) _ngﬂlemne Urerus, mammary glands  Pregnancy changes in fernale sex organs.
1

pnimal Reproduction

« The process by which new indwiduals are produced from rheir parents s called reproduction.

peproducrion is of bwo kinds -
Repraduction

!

|

Aspzudl repreduchion
{Froduclion of olfapring
by a single pareni
willout tha formation
ang fusion of gamele}

= Binary fistlon

i% the diviaron of parants

inkg twa equal sized

gaughler cels.,

e.g.. backtia, Planama

e Multiple fission

is 1he diviion of parents

cets mio numnber of daughter cells,
#.4., Amoaba.

—e Sudding

Formation of daughter cell from

a =mall projection callsd bud.

a1y, Hydra, spongad

L+ Fragmentation

Beaking up of anamais body

into two of more placas, aach

of which glows into a now g ividuad
a.[., coelanirales

Male Reproductive System

* Testes are suspended in thin skin bag calted scrotal sacs.

* Epididymis is highty coiled chin rube farmed by union of
 =miniferous tubules.

- % Penis is muscular organ, richly supplied with the blaod.

|

Sexual reprodu CHon
{Praduction of offgpring
by bwa parends,
mala and formake}

Syngarny

{1t iowvolves Tusion
of bwa grira
gamatas 1o form 3

Zygois)
End cgarmy
{salf fartilzahon)
.., 1ADEWTTT
Exagamy
{Crous fertllization)
.4, Treg, man

» Externally, the penis has 2 bulge calted glans penis which is
covered by prepuce (a skin fold).

« Male can praduce spermatozoa (sperm) throughn ¢ their
life from age of 13-14 years.

+ The growch of hairs an body is due (0 masculing (make sex
hormanes).
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e el | Function Performed
Reproductive Qrgans oL Malz | H“E:H_ mhf;;nruduce sperm and Testosterone.

o 2 To canduct the sperm from he (esres 1o urethra

zep::af::icles ' 2 To secrere seminal plasma _ i

Epidicyrrs [ 2 To temporarily store sperm and provide mobibicy.

Uirerhirg : 1 To conduct unine, Spefms, _ g E .

Prastate gland | Z To secrete an alkaline ﬂuiq o ﬁeu:rar:ze the acidity of urechra,

Cowper's gland I 2 To secrete an alkaline wfntc fluid. _ .

Fens - 1 To pass unine and deposite sperm in fermake genital rract,

Orvarres ; 2 Tor produce ova and hormones.

Oviducis [ 2 T move avurn towards ulerns.

Uterus ! 1 To provide space for developing child

Vagina ! t |Toreceve the sparms.

Muale Reproductive 3ystem

Female Reproductive System

» After maturity, the ovary releases an ovum (egg cell} afrer
every 28 day.

o The connectron between developing embryo and motcher is
by placenta, It supphes blood nurrition, erc.

» The embryo develops for nire months in ucerus. Ic is called
gestaton period,

Famals Reprodoctive System

o Che v 15 delivered after its development and mother
pre. uces milk to rourish the child {lactation).

Reproducrive period of a human fermale extends from
puberty (10-14 years) to menopause (40-50 years).

The periodic vaginal bleeding during menstiual cycle is
called mensiruation.

On an average menscrual cycle is complete in 28 days,

It is absent during pregrancy, may be suppressed dufing
lactztion and permanencly sLops al menopauss, Abour 13
rature eggs are released from two ovaries of female in one
yRATS,

Menopause is characterized by hor flushes

Reproductive
Ovgan of Numbaer Function Performaed
Female
Ovaries 2 To produce ava and
hormones
Oviducts 2, | To mave the ovum towards
utens,
Utarus 1 To provide space for
| develoging child,
Vagina 1 To receive the sperms

Menstrual Cycle

Reproductive period of a human female extends from
pubercy (10-74 years) to menopause (40-50 years),
Menopause is stopping of ovulation and menses, I normally

occurs berween the ages of 45 and 55, In thi man
lose the ability £o reproduce. " suage wo

The periodic vaginal bleeding durin :
called menstruation. ¢ 8 menscrual cycle 8
On an average menstural ¢ycle is compleced in 28 days.

It is absent dufing prégnancy, may be suppressed duning
lactation and pemanently stops ar menopause. About 13
mature eggs are released from two ovaries of female in 2
year.

Menstrual cycle is controlled by FSH, LM, pestrogen and
PrOgesrarone.

ey ey
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G,,.;traceptiun Methods

C untrafﬂ:"iﬂn is prevention of union of sperm and ovum.
' H:ﬂ"ﬂl contraception Avoid copulation during ovulation,
] . T .

M “hlm{a’ contraception Use devices to avoid union of
: perm and ovum, eg. condoms, diaphragm, Intra Uterine
[evices (UD).

emical contraception Fertilization is avoided by the use
' of drugs spermicidal creams, tablets, foam, etc

, Vasactomy Removal of sperm duct (vas deferens) in male.
, Tubectomy Removal of Fallopian tube in female.

Human Growth

, Human population is growing fast and its present rate is
shout 2% per annum. Malthus (1798) gave the concept,
human FIOPI.I]EC.IGW

, Swdy of human population is called demography.

, The physiological capacity of organisms is called biatic

potential. The maximum number of individuals, which an

environment can support of sustain is called carrying
capacity.

« Population  growth is determined by the
number of organisms added o the population
(through birth) minus the number of organisms lost
(through death).

« When the number of individuals lost, is called zero
population growth curves are of two types.

Jshaped Curve

» When there is no environmental resistance, a population
grows exponentially and a J-shaped curve is obtained.

$-shaped Curve
» When environment resistance does not allow population
growth to soar towards infinitely.

Human Diseases

A'disease’ is an abnormal condition affecting the body QF‘ an
“ganism. It is often contnued to be specific condition
#aciated with specific symptoms and signs.

" The factors which affect human health can be categorized

'Nta two groups,

(@) Intrinsic Factors The disease causing factors which are
within the human body are intrinsic factors, eg.
"?alf“"lctiun'rng of organs (like heart, kidney, etc.) genetic

g diseases, hormonal balance, etc.

j&t_ﬂ“‘i{ Factors The disease causing factors
ich come from outside the human body are
h Gled extringic factors, eg, disease caused by

i’”":'ﬂorganism_ tobacco, alcohol, narcotics  and
Radequate dier

Animal Physiology 715

Classification of Diseases

Diseases may be broadly classified into two types -

Congenital Diseases [
These are anatomical or physiologica! abnormalities P'E‘;‘Ezs
from birth. These diseases can be caused by genetic mutatio

: n be
or environmental factors. Diseases by genetic mutaf.mr;:r?emal
transmitted to next generation whereas by enviro

factors are non-transmissible.

Acquired Diseases
These diseases develop after birth they are of two types :

(a) Communicable Diseases (Infectious) They are caused
by pathogens, namely, virus, bacteria, fungi, protozoans,
erc.

(b) Non-communicable (Non-infectious} Diseases These
diseases are confined to the person who develops them.

= They can be of four types:
1. Organic (Degenerative) diseases caused due to organ
malfunctioning.
2. Deficiency diseases deficiency of mineral, hormones,
vitamins and nutrients.
3. Allergies disease caused due to hypersensitivity of body
to foreign particle.
4. Cancer disease caused due to uncontrolled division of
certain rissue of body.
Deficiency Diseases Due to defect in production of hormones
» Cretinism In children due to deficiency of thyroxine
hormone makes a child mentally retarded.

* Diabetes Due to deficiency of insulin.

» Dwarfism Due to the sluggish activity of the pituitary gland,
the person has diminished growth of the bones.

» Gigantism Due rto the excessive activity of the pituitary
gland, the person has excessive growth of the bones.

* Goitre It is caused by deficiency of iodine in diec. It is
characterized by swelling of thyroid gland.

» Anaemia Itis a decrease in number of RBCs or less than the
normal quantity of haemoglobin in the blood. Anaemia
leads to hypoxia (lack of oxygen) in organs.

Acquired Diseases
Diseases of Malfunctioning
malfunctioning of organs are :

(a) Diseases caused by improper functioning of heart :
Cardiac failure.

(b) Disease caused by improper functioning of kidney :
Kidney failure,

(c) Disease caused by improper functioning of bones :
Osteoporosis,

(d) Disease caused by improper functioning of eyes :

Diseases caused by

Myopia, hypermatropia and cataract.
Uncontrolled growth of some body cells causes
cancer.
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Types of cancers are
« Carcinomas eg, Lungs
pancreas and stomach.

« Sarcomas eg, Bone cancer.

Leukaemia eg, Blood cancer.

is commaon among women while lungs cancer
f ¥

cancer, breast cancer, cancer of

» Breast cancer
is common among smokers.

« Radiations Causes cancer, leukaemia and skin
damages genes and chromosomes, induces unmarked
division, destroys tissues, cells and blood cells.

Allergic Diseases
« The unfavourable response of the body to certain things like
dust, serum, drugs, fabrics and pollen, etc, is called allergy.

« Sneezing, irrication of throat, itching and skin rashes, etc. are

the symptoms.
« Asthma is caused by allergy.

Diseases Caused by Addictive

injuries
cell

Substances
« Alcohol Reduces alertness of mind and causes liver
damage.

morphine, cocaine,

e Narcotic drugs N rcotic drugs are
urates and L5D

herion, hashih, ganja, opium, marijuana, barbit
(Lysergic acid diethylamide).

Diseases Caused due to Pollution

Chemical Pollution Pneumoconiosis is caused by inhaling
coal dust. Silicosis is caused by inhaling stone dust (silica).
Asbestosis is caused by inhaling asbestos dust. Lung disease and

bronchitis is caused by smoke.
Communicable Disease

« Bacterial Pneumonia (Streptococcus), Cholera (Vibrio
cholerae,  Tuberculosis (Mycobacterium) tuberculosis),
Tetanus (Clostridium tetam), Leporsy (Mycobactenum

lepreae), Food poisoning (Salmonella), Plague (Yersinia

pestis), etc.

« Bacteria Staphylococcus present in the nasal passage causes
food poisoning by producing a heat resistant toxin in the
food.

« Bacteria Salmonella typhi is a pathogenic bacterium causes
typhoid fever in human beings. It affects liver, pancreas,
nervous system, gastro intestinal tract, kidney, hear, etc.

« Bacteria Clostridium botulinum causes food poisoning in
canned food.

» Bacreria like Streptococcus pneumoniae and Haemophillcus
influenzae are responsible for pneumonia in human beings
and infects alveolli of lungs.

Baterial Disease

= Anthrax is an infectious disease due to a type of bacteria
called Bacillus anthracis. Anthrax can't directly spread from
one individual to other but can cause infection by spores.

It I1s an upper respiratory tract illness cau

Cornybacterium diphtheriae and characterizeq by
chroat, low fever and an adherent membrane on the mr:ff
5

pharynx and nasal cavity.
Viral

« Poliomyelitis (Polio)
(Variola viurs), Meas

Viral Diseases
« Dengue fever

« Diphtheria

Mumps (Paramyxo virus), Chiken
les (Paramyxo virus), AIDS (HIv) **

virus (DENN) is an RNA wirus of the fam
Flaw viridae cause dengue fever also called as breakbgpe
fever. Symproms include headache, muscle and jointpain,

« Conjunctivitis (aslo called pink eye or mardras eye) i
inflammation of the conjunctiva (the outermost layer of ey

and inner surface of eyelids).
« Caused by Adenoviruses sometimes can also be caused by
baccenal infecuon.
« Rabies It is a wiral disease that cauise acute excephaling
(inflammation of brain). Roughly 97% of human rabies cases
come from dog bites buc rabid bats are also capable of
causing the disease.
« Hepatitis 1s a medical condition defined by inflammation of
liver. It can be caused by heparitis VIruses.
Influenza, commonly called as flu, is an infectious disease
caused by RNA viruses of family—Orthomyxoviridae.
Measles also known as rubeola or morbilli is an infection of
the respiratory systim caused by a wirus, specifically a
paramyxovirus of the genus Morbillivirus. Symptoms include
fever, cough, runny nose, red eyes, etc.
Mumps is a viral disease of human species caused by
mumps virus. Painful swelling of salivary glands (parotid
gland) is the most typical presentation.

Diseases Caused by Protozoa and
Worms

= Malaria is caused by Plasmodium sp.

« Kala-azar sandfly of genus Phlebotomus argentips.
Ama?ebjasls (Amoeba), Giardiasis (Giardia), Elephantiasts
(Filarial worm), Abdominal pain (tapeworm), Angemia
(Hook worm), etc.

Diseases Caused by Fungi
+ Ringworm (Skin problems), Food poisoning (Aspergillus)

Congenital Diseases
Disease due to Single Gene Mutation

(a) Alkaptonuria is a rare inherited genetic disorder ©
phenylalanine and tyrosine metabolism.

(b) Phenylketonuria is an autosomal recessive metabolic
genetic disorder characterized by mutation in the gen¢
for hepatic enzyme phenylalanine hydroxylase.

(c) Haer_nnphilia is a group of genetic disorders
impairs the body's ability to control blood clotting

ghat




sickle cell anaemia  Blood cells becomes sick
i due [0 defecrlwe_type of haemoglobin anécmh_;:iwd
carrying Capacity is greatly reduced. ¥t occuss in parugecz}
whadhy? F-‘radesgd Béhar and Maharashtra,
Cau e o point mugar
d progeria _ L MULaton in posinon 1824
{ of LMANA gene: replamr_'lg cywsine for chymine. Cre:nng 2
rruncated frﬂi'l'll progenin of prelamin A protein,
ptems Early ageing, small face and jaw, pi
ass of eyesight. haw loss, Jaw pinched nase

mal Aberrations
) Down's syndrome or trisomy 21,
due to presence of extra 21 chromosome or its part

 jue [0 ansioCaCIoN {re. an genetic abnarmality).

|3

- §
+ Impairment of cognitive ability.

. Impaimnent of physical growth.,

« Low intelligence.

« Microgenia (small chin).

« Roung face {macroghossia).

+ almond-shaped eyes.

« Futrowed tongue with open maouch.

(b} Turner’s Syndrome {Conadal dysgeness) 45 X0 It is
chromosomal abnormality in which all or pare of ong of
the sex chromosomes is absent Cirls with Turner's
syndrome experience gonadal disencion, scerility.

c) Congenital diseases can alse be caused by environmental
Ectors but these are not heritable.

i Paints to he Hemé;-l_l;n_r

| T Ttesmbacytes, also colled spindle culls. These are spindte-shaped
. and %und in blood of vertebrates other than mammals, Their nocleos
| s ovai-shaped. These cells help in blood clorting verfebrales
+ 9 Midbwain gf rabbit gonsists of feur optic lobes.
Qhe recording of spontanecus activity of beain can bg dong with
dectroancephalogram (ECGH
Q Raepee in 1920 was first to recard {EEG).
2 The smallast cranial nerve is trochlear in human baings.
1 O The largast eranial nerve is trigeminal in human bemgt.
; um is conirotied by auditory erea of remporal Iobe ol cerebrl
: Q Human eqr can hslen the sound of 50-80 decibel.
E Phorwan e 75 sensitive to sound Irequency 50-20000 cycles/sec-
. Bar is mas) sensitive 1o fraquency 1000-3000 tycles/sec
o The measiing unit of sound freguency is decibel.
m T of B o -
! h: r:;_m (pain in sar)
B [F]
m‘w:w_l of middie ear. .
% Gt i disgase ; Malfunciton of inner a7, N
sy, Hindness falso called daltonsim) is caussd due 10 daficiency of

r
L
~——

—
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+ Blue baby syndrome It 15 used detenbe new borns

wth ¢yanotic heart lesions It
nitrate concamination n ground H,yO resulung in decreased

0, canying capacity of haemoglabin in babies leading ro
death. Also called as methaemoglobinemia.

Bisoases of Anlmals ]

e — : .
Disvases  Aminal Affected j'l::amusmi. by | All?fem;:g_

Pox " T Cactle. sheep. goar 1Virus Skan
Tuberculosis Cattle, bards ‘Bacteria Lungs,

- | incestine
Rinderpest |Cactle, sheep, goat |Bactena  :Spleen
Anchray {Cattle, sheep, goat |Bacreria Sk, fungs,

[ Lincesting
Foot and Catcie, pigs Wirus { Pharynx
mouth | i
Dermatios Coat, sheep, catde | Virus ISk
Mastins Catle | Bactens :Swollen

! *udders

Ringworm Cattle Fungus |Body
Trypanosomiass| Catele Protozoa fﬂody
Halmnthic Carrle Worms Ir
Aspergiloss ! Poultry birds Fungus ' Body
Cholera  Poultry bards Bactena :Body
Dharrhoea . Poulery bards Bacreria !Body
Ramkhet {Poultry birds Wirus :Body
Fow! pox |Pouttry birds Bactena  iSkin

s caused basically due to high |

O Human beings. apes, monkoys, Binds, hizars, witles and soma lishes
prssass colour vision.

O Retira of awl containg rods and of owl containg only Lones

O The ayes of camivores like cat, dog, bon seal, etc.. glewn in night
due ta tapetum lueadum,

O Eyes are most sensitive 10 yellow green calour

O Baees can see ultraviolet light while acute vision is faued in vulture

I Deer has biggest syes in praportion 1o body size.

O The wmage formed on 7eti i5 real and mverted.

O Amniocentesiy & lechrique 10 detect chremosomal sbnormalities, il
any, in the diveloping fostus Dy analysis the cells tryst in tha
armmiotic fid,

Q@ A bady born fom the ovem lertilized in wtro and Uhen implanted in
1ha womans uiefus,

AMDS {Acquired [rmung Deficiancy Syndromel

O I wegkens ihe immunity of body.

Q It speads trough sexual contect. transtusion of biood infectad by
AIDS wirus, through nfected naedies, child Qals disaasas
mothars milk

O Best way to avoid it is Io adopt

O |nsects (hat can iransmit diseases to humans

vectors, 2.9, Anapheles Servg as a vector for Malar

Agdes Tor dengua and sandfly for kata-szai.

safe sax, us2 stenilized gyvinges.
a0 rafemed 10 33
ia Cufex for fitarnig,

s —— —

from -



Exercise

18. Silk is produced by

1. A colourblind person has difficulty in distinguishing

10.

1,

12,

13.

14.

15.

16

17,

betwaen which colours?

fal Black and blue (b) Green and vialel
ic] Whits and yellow {d) Green and red
The yellow colour of urine is due to the presence of
{s) bile (bl lymph
ie] cholestercl (d] urochrome
. Wisdom teeth normally grow during the age of
(@ 12-15 years {b] 17-20 years
(c] 34-40 years id] 40-45 years
. Life of RBCs in human blocd is of
(a) 30 days {b) 60 days
i) 120 days {d) 15 howrs
. Sdliva in man is
fa} acidic [Gk alkaline
[c} neutral [d} None of thess
. Conven lenses are used for the cormecton of
(a) artigmatism {b] shart sightedness
fcl catarac {d) long sightedness
Which of the loliowing makes skin layer impervious to
waler?
fa} Callogen (b) Melanin
{t) Keratin . {dl Chitin
Elemf!nl that is not lound in bloed s
(a) iron fb] magresium
(¢} copper {d) chromium
The amount of light entering the eye is regulated by
(a} cornea fb) pupit
ic] iris (d) schlera
The first organ to be transplanted was
{a] kidney {b} lung
i} heart fd) liver
SA-node of mammalian heart is known as
{3} autoregulator (b) pacernaker
ic] time controller id} beat regutator
The normal temperature of the human body is
[a) s0°F (b} 98°F
ic} 98.4°F {dl 96.4°F
The Llood pressure is the pressure of blood in
(al arteries () veins
WE auricles [d} ventricles
ich of the Ioilowin
(&) Ostrich g has the smallest egg?
ic] Pi {b) Hummmg bird
geon (d) Homo sopiens
The largest cell in the human body is
E""‘ faerve el {b) muscle cell
sﬂi‘:"’:ﬂ‘-‘:j (d) kidney cell
the glands occur in maximum number in the skin of
[8) forehead .
(¢ back fo} armpits
) i9) palm of hangs
Slﬁ worms are fead on
# insects
e grasss ) Ry eaves
one of these
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20.

21.

22

23.

4.

26.

27.

28B.

a.

i3

35.

[a) egg of silk worm i) Pupa of silk won,
fc] tarva of silk worm (0] inseet itself

Which of the following is a non-poisonous Shakes
ta) Krait (b) Python  [e) Naja () viper

The largest bird is .
{a} duck i) dado ie] estrich {ad) Pracont

Hormones are normally absent in
(a) rat {p) monkey (¢} bacteria  [d) cat

The gestation period of cows is
(a) 150 day (b} 280 day {c] 300 day [d) 3g5 day

Which of the following is an egg laying mammaj

{a) Bat (b] Penguin

[} Whale [d) Spiny anteater
A reptide with a lour<chambered heart is

(a} crocadile  [b) turtle [c) snake (d) lizarg
Which of the following animals has the longest Jif
span?

{a] Elephant in) Crocodile

{c) Dog (d] Tortoise

LT is a vaccine for

(al diarrhoea, polio and typhoid

(b) diphtheria, whaoping cough and tetanus

{c} diarrhoea, paio and tetanus

(d) Diphtheria, whooping cough and typhoid
Which of the following cannot be controlled by
vaccination?

{a) Small pox {b] Diabetes

ic) Palio (d] Whooping cough

Which of the following diseases is caused due b
ali{e;*gin reaction?

i} Leprasy (b) Typhoid

ic] Asthma (d] Tganus

Vitamin-B comglex re ur
vitamine? P presents a group of how many

(@) 5 o) & {c} @ (d) 11
The richest source of vitamin-D is

(3] cod liver gil (6) spinach

{e] milk (d} cheese
Malaria spreads through, the vector

[a) Tse-tse fly (b] Culex mosguit

te) Acdes masquite [d) Anopficles mosguito
Cow n:ti.lk is a rich source of

(@) vitamin-A {b) vitamin-B

fe) vitamin-C [di vitamin-D
A.r;:ul'iuia is rolated to

3] sleeping sickness {b) Loss of sight

_ L

lc.] loss of hearing [d] loss of memory
Which milk contain more fat?

Ea]II guw (b) Buffalo

c] Camel [d) Reindeer
H?'j&mﬂuﬁe malnutrition canses

3] malaria {b) hepatitis

(<} typhoig (d) kwashiorkor
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i the following is not a mosquito borne

which ©
j’ﬁ' diﬁeﬂSP? .
(3) Dengue Fever (b) Malaria
(¢] Sleeping sickness (d) Filariasis

erson with stones in the kidneys is advised to avoid
7 %G tlemon  (b] vinegar (] tomato  (d) lentils

" which disease cannot be prevented by immunization?

(a) Polio (b) Diphtheria
(c) Angina (d) Tuberculosis
" only snake that builds its nest is
fa) kait (b) king cobra
(c) chain viper (d) saw scaled viper
10 Ornithology is the study of
a) worms {b) birds
(c] insects (d} amphibians
41, Entamology deals with the study of
(a) minerals (b) fossils
[c] insects (d) birds
{2, Which of the following is the science dealing with
tumour?
[a) Carcinology (b) Serology
c] Oncology (d) Chronology
3. Which of the following does not belong to vitamin-B
group?
(a) Riboflavin {b) Tocopherol

[¢) Cyanocobalamin (d) Nicotin

4. Which one secretes fright and flight hormune?
(3] Pineal gland (b) Thyroid gland
[c] Pituitary (d) Adrenal gland

$5. In which form COQ, is carried in blood?

{a) Magnesium carbonate  (b) Sodium carbonate
{c) Potassium carbonate [d) Sodium bicarbonate

4. Cholera bacillus was discovered by
{a) Louis Pasteur (b} Ronald Ross
[c) Robert Koch (d) Joseph Lister

47, Insulin was discovered by
a) Alexander Fleming (b) Edmond Fischer
[c) Dr. FG Banting (d) Joseph E Murray

48. Respiratory enzymes in bacteria are present in
{a) mitochondria (b Golgi complex
{t) plasma membrane (d) endoplasmic reticulum

49. Blood grouping was discovered by

(a) William Harvey [b) Landsteiner

() Robert Koch (d} Louis Pasteur
50. Ammonia is the chief nitrogenous waste in

{al mosquitoes | (b) tadpole of frog

(¢) cartilaginous fishes (d) desert mammals

51. Ultrafiltration occurs in
(a) Bowman's capsule
[b) proximal convoluted tubules
() Henle's Ioop
{d) distal convoluted tubules
52. Total number of bone in the human skeletons
(a) 208 : {b) 300
{c) 208 i, (d) 218

53.

54.

55.

57.

58.

59.

60.

b1.

62,

63.

65.
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Match list I (Vitamins) with list II (Cheriical names)
and select the correct answer using the codes given
below the lists.

List 1 List II
(Vitamins) {Chemical Names)
A Vitamin-A 1. Riboflavin
B. Vitamin-B, 2. Niacin
C. Vitamin-B, 3. Retinol
D. Vitamin-C 4. Ascorbic acid
Codes
A B C D A B C D

a1 2 3 4 b) 4 3 2 1

03 1 2 4 @2 3 1 4
The largest gland of the body is .

{a) liver [b) pancreas (c] thyroid (d) pituitary
Beri-beri is caused by deficiency of

(a) vitamin-A (b) vitamin-B,

() vitamin-B,, (d) vitamin-K
Which one of the following helps in air conditioning?

{a) Nasal chambers b} Nostrils

{c) Pharynx (d) Alveoli

How many molecules of O, can associate with a
molecule of haemoglobin in man?

(a) One (b) Two

[c) Three [d) Four
Which of these contains vocal cords?

{a) Larynx [b) Pharynx

[c) Glottis (d) Primary bronchus
Anaerobic respiration occurs in

(a) ants (b) earthworms

(c] tapeworms ([d) echinoderms
Oxygen content in inspired air is

(a) 4% (b) 20%

() 16% {d) 25%
Which is the main form in which CO, is transported by
blood?

(a) Carbonic acid [b) Oxyhaemoglobin

(c) Bicarbonates (d) Carboxyhaemoglobin
The largest quantity of air that can be expired after a
maximal inspiration is

{a) residual volume [b) tidal volume

{¢) lung volume (d) vital capacity of lungs

Respiratory organ in insects are

(a) lung (b) trachea

(c] bronchi (d) pharynx
Right lung of man is

(a) two lobed (b) four lobed

(c) three lobed (d) None of these
Respiratory organ of leech is

(a) lung (b) trachea  (c) skin (d) gill

66. Second heart sound is

{a) "Lub’ at the end of systole

(b) "Lub’ at the beginning of systole
[c) ‘Dup’ at the end of diastole

(d) "Dup’ at the beginning of diastole
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57,

&8.

69.

Fa B

7L

73.

74,

.

77,

78,

B1.
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O circulatory system is found in
mrgcpc; {b) esches
ic) mollusc's id) Al of these

The ECG is employed to detect
fa) heart beat {b) blood pressure

(c) heart attack {d) arteroschercsis
Membrane surrounding the heart is

(2] peritoneum

[b) pleura

[c} pencardivm

(d] mucus membrans

. The blood pressure is measured by

ia) haemoglobinometer {b) stethoscope
i} sphwgmomanometer id] pulse rate
In & nommal adult man, the biood pressure is
{a) 80120 mm Hg i) 120/80 mm Hg
[c) T50/90 mm Mg 18] 904150 mm Hg
Heart with single circulation is found in
{3) mammals {o) reptiles
fc) fishes and amphitians  {d) fishes paly
Increase in the number of WBC is referred as
{a] anaemia ib} putythaemia
(c] leukapenia ld) kukaemia
The life span of human WEBC is shout

fa) less than 10 days b} 24 howrs

Ich 120 days (d] 100 hours
Pacemaker in hear, is

[a) AV node ) S& node

i¢] Pyrkinje fibres Id) Bundies of His
Veins camrying oxygenated blood is called

(3] puimonary ik} all capillaties

(€} aprta {d} None of these
Misgel's qzanules are found in

(3} cartilage celk {6] nerve cells

[c] muscle cells fd] bone celis

The junction of two neurons is called

(2] synapsis {b) synapticula
[} synapse {di synaptic eteft
The fibrous sheath that connecis the hones is valled
[2) tendon i8] aporeuroses
[} perigsteym id) ligament

The white fibres are chemically formed of
{a) collagen {h) siastin
ct fl'lmn id) reticulin
Eﬂtlhmu?; the following statements regarding human
[. Spinach is a g20d Eources i
of vitamin-A.
II. Excess vitamin-Db in diat i
y absorption. prometes high calcjum
. Dnunfthacauses of in the i .
vitamin.C deficiency Pain in the joints is due to
V. Diarrhoea j5 one pf

- the symptoms of
Which of the abave state : Wit

ek Ments are corpecer
(¢} I, 0 ang v E% :', “l ;Fﬁanb; Y

is di [ hrain in the fGgume
g2, There is different paris o gure,
darken portion of the figure represents

83.

84,

85.

36.

a7.

88.

#9.

9%0.

..

The

fb) cerebellum
(d) spinal cord

{a) cerebrum

{c) cerelral hemisphere
Match list I {Gland in lhe human body) and list [
{Body Runction controlled) and select t.he cOrrect
answet using the codes given below the lists,

List 1 List 11
(Glands) {Body Functions Controlled)
A Adrenal 1. Growth of bones
B. Fancreas 2. Level of blood calcium
C. Farathyroid 3. Salt and water balance in
the body
D, Pitedtary 4. Level of blood sugar
Codas
A B T D A B C D
@1 4 3 2 bl 3 1 2 &
3 a4 2 b4 2 3

A band of white fibres which joins muscles ta bone.

{a) Ligament b} Tendan  [g) Elastin (d) Actin
The colour of lymph is

{a) red ] vellow (o] white (d) biue
The londest bone in human body is

la) famur th] <kull bone [g) pateila (d) Abula
The protein present in hone is

la) chondrin  {b) ossein () actin (d} rmyosin
Second largest gland ot the body is

{a) pamcreas  {8) liver [¢) pituitary  {d} thyroid
E‘I:'EEdmg and rupturing of bleod vessels is prevented

(a} v]tam_in-E (b) vitarmin-C

{c) vitamin-X (d} vitarnin-A 3

Oxyntic cells of gastric gland secrete
(a) gastric fipase {b) gastric pepsin
() gastric renin {d) gastric HC
Wisdom teeth are

fal incisors  th) canines ic) premelars (d) molars

92. Which one of the following enzyme is present in saiiva?

93.

(a) Pepsin (&) Ptyalin

() Trypsin {d) Chymotrypsin
Which ene of the following ik true stomach?

{a) Ruman (b) Reticulum

i} Omasum il Abormasum



5
re i caused due to defitignt_y of
o O calcium (b) iodine
o floine (d) phosphorus
(pich enzyme is present in bile juice?
6 Vo) Biin {b) Bilirubin
® giliverdin (d] None of these
qestive gland of prawn is
jo) hepatopancreas {b) liver
fc) thyroid (d) pancreas
um is absent in
7. ﬂ?fgﬂat (b) cow [c) camel (d) buffalo
Wgulatiﬂﬂ of milk is done by
B S cscin ) reonin (O pepsin (o) trypsin
9 ntal formula of human baby is
" [s) 210202102 (b) 210312103
(c) 21002100 (d} 2123/2123
0. Consider the loll?wing substances,
I. Ascorbic acid II. Folic acid

[il. Nicotinic acid TV, Panlothenic acid
Which of the above are vitamins?
(a) 1 and I (6) 1, 11, 1l and NV
(c) I, I and IV (d) 1, I and IV
101, Match list 1 (Diseases) with list 11 (Type of causative

organism) and select the correct answer using the
codes given below the lists,

LR S List IT

-A. Ascanasis 1. Bacteria
B. Giardiasis 2. Nematode
C. Hepatitis 3. Protozoan
D. Tetanus 4. Virus
Codes

A B C D A B C D
B2z 3 4 1 ) 4 3 2 1

@2 1 4 2 id 4 1 2 3

102. Match list I (Vitamins) with list 11 (Deficiency diseases)
and select the correct answer using codes given below

the lists,
List I List II
A Vitamin-C 1. Night blindness
B. Vitamin-A 2. Scurvy
C. Vitamin-D 3. Ricket
D. Vitamin-B, 4. ﬁu‘-afemia
5. Ben-beri
m:s B C D A B C D
a1 2 5 4 b) 4 3 2 1
W2 1 3 4 @2z 1 4 5

103. Match list T with list IT and select the correct answer
using the codes given below the lists.

A= List 1 List 1I
A. Enzyme 1. Carotene

B. Vitamin 2. Keratin

C. Protein 3. Mallﬂse.

D. Hormene 4. Adrenalins

Animal Physiology =~ 721
Codes
A B C D A B C D
(a3 1 4 5 b) 2 3 1 5
)4 1 3 2 @3 1 2 4

104, Match list 1 (Scientific research) using with list I
(Scientists) and select the correct answer using the
codes given below in the lists.

& List 1 i List 11

A. One gene-one enzyme (1. Watson and Crick
theory

B. Coupling and 2. Beadle and Tatum
repulsion hypothesis

C. Transduction in 3. Bateson and Punett
bacleria

D. Semiconservative 4. Lederberg and Zinder
method of DNA
replication

5. Meselson and Stahl
Codes

A°B C D A B C D

B2 3 4 1 ) 4 2 3 5
)2 3 4 5 s 3 2 1
105. The abnormal rise in RBC count is called
(a) lukaemia b) leukopenia
{c) thrombocytosis (d) polycythmia
106. Nucleated RBC are found in
(a) Ostrich [b) Frog
(c) Goat [d) All of these
107. Which of the following endocrine gland is shown in
the adjoining figure.

(a) Pituitary gland (b) Thymus gland
(c) Adrenal gland {d) Pineal body

108. Consider the following respiratory pigments.
I. Haemoglobin II. Haemocyanin
III. Haemoerythrin V. Haemocyanoglobin
Iron is contained in
(3 I I, 1 and IV (b) | and NI
(e) | and Il (@11 and NV
109. The following statements are pertaining to green
revolution in India
Green revolution is most successful in the area of
. Controlled and assured source of irrigatoin.

II. Where chemical fertilizer (NPK) is adequately
applied,
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is adequately available.

[II. Where hydel power : ‘
ceptive to innovation.

IV Where farmers are more Ie
rrect answer using the codes given below

Select the co
{a) 1, Il and W {6) ), 1l and IV
fc) 1, 11l and IV {d) 1, 1, 1l and IV
110. Muscle [fatigue is due to accumulation of
(a) pyruvic acid (b) lactic acid
(¢) glycogen {d) succinic acid

111. Minamata disease is caused by
(a) automobile exhausts containing lead

(b) water pollution from sewage
¢) industrial wastes having mercury compounds

(d} water from tanneries
112. Maich the following lists.

List I List 1I
{Protein) (Type)
s A.  Haemoglobin 1. Structural proteins
B. Collagen 2. Contractile proteins
C. Albumin and glutalin |3. Transport proteins
D. Actin and myosin 4. Storage proteins
Codes
A B C D A B C D
@) 1 3 4 2 M2 % 3 4
it 2+4 3

)3 1 4 2
113. Artificial insemination involves the use of

(a) natural semen and natural diluent

(b) natural semen and artificial diluent

() artificial semen and natural diluent

(d) artificial semen and artificial diluent

114. Which of the following is a water borne disease?
(a) Tuberculosis [b) Cholera
{c) Influenza (d) Malaria
115. Mother's milk is preferred to cow’s milk because it

contains
(a) more fats and more lipids(b) less fats and less lipids

(c) less fats and more lipids (d) more fats and less lipids

116. A girl ate sweets contaminated with fies, due to this
she suffered from a disease diagnosed as

(a) kwashiorkar (b) tuberculosis

[c) diphtheria (d) cholera
117. Honey has the largest percentage of

(a) water (b) starch

(c) glucose (d) sucrose

118, Which disease is not caused by insect bite?

(a) Plague (b) Arthritis
[c) Filaria (d) Malaria
119. Which fruit can diabetic patients eat freely?
(a) Banana  (b) Guava  [¢) Orange  (d) Mango

120. Which of the following statements is true with respect
to leukaemia?
(a) Number of RBCs increases in blood
(b) Number of WBCs increase in blood
(c) Number of both RBCs and WBCs decreases
(d) Deficiency of minerals

121. Man cannot survive without taking minimum amount of
(a) carbcth\rdrat:s (b) fats
(c) proteins [d) minerals

’ of the following vitamins and defic
i grsiges is not correctly matched? Clency
(a) Vitamin-A - Night blindness
(b) Vitamin-B, - Pelagra
(c) Vitamin-D - Deformitis in bones
(d) Vitamin-K —  Haemorrhage

woman is advised to undergo abortiop it

disease called
[b) small pox

123. A pregnant
she contracts 4

measles
(a) (d) German measles

{c) chicken pox
le portion of egg is

124, The protein content of edib
(a) i:Efih (b) 133% (¢ 103%  (d) 5%

125. Which of the following diseases was prevalent among

red Indians?

(a) Fibrosis (b) AIDS

[c) Syphilis (d) Gonorrhoea
126. Antiacids curve

(a} headache

(c) asthma
127. Which of the following shows autotomy?

(a) Starfish (b} Prawn (¢) Lizard (d) All of these
128. What is site of fertilization in human being?

{a) Vagina {b) Uterus

(c) Fallopian tube {d) Ovary
129, Type of cleavage found in the egg of bird is

(a) holoblastic and equal (b) diploblastic

(c) meroblastic {d) None of these

130. Implantation of blastocyst occurs on

[b) stomach aches
(d) hormonal deficiency

(a3) 5™ day  (b) 4" day  [d) g day  (d) 7 day
131. The release of seminal fluid in the vagina of female is
called
(a) ejaculation (o) insemination
(c) coition {d) implantation r

132. The ovum released from the ovary is received by
(a) uterus (b) vagina  [c) isthmus  (d) ostium

133. Sperm entry in the ovum is assisted by
(a) hyaluronidase (b) hyaluronic acid
{¢) fertilizin {d) antifertilizin
134. The cavity present in the Graafian follicle is
{a) amniotic cavity (b) archenteron
fc} antrum (d) ostium

135. Most serious form of mental illness is

(a) neurosis (o) psychosis (c) epilepsy  (d) cancer
136. Any chemical which causes loss of sensation is L
(a) sedative  (b) analgesic (c) anaesthetic (d) stimulant
137. LSD is derived from I
(a) hemp plants (b) fungus
(c] coca plants (d) poppy plants
138, Down's syndrome is also called I
(a) 18-monosomy (b) 18-trisomy
{c) 21-monosomy (d) 21-trisomy
139. Myocardial infaraction is a serious disease of |
(a) heart (b) brain (¢) lungs (d) kidneys
140. Rh-factor was first discovered in
{a) human male (b) human female I

c) dog (d) monkey
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ncer Jocated in connective tissues is called
- O arcnoma. (0) sarcoma. c) leukaemia  (9) metastasi
js used against
w2 wberculosis
) hdrophobi
air borne disease is
3 fa) tuberculosis

{b) typhoid
[d) measles

[b) diphtheria

(¢} preumonia (d} Al of these
which of the following is not an infectious disease?
4 (a) AIDS (b) Lock jaw
(c) Arthritis (d) Sleeping sickness

5. Eh;n u:ﬂ;negzede;ei:;fjdaher the body has recovered
[3) active immunity b} passive immunity
(c) Both (a) and (b) {d) None of these
16, Fever causing substance is called
[a} pathogen (b) pyrogen
[c) interferon (d} antigen

147, Match list 1 (Diseases) with list 11 (Causative agents)
and select the correct answer using the codes given
below the lists,

=3 List 1 List I
(Diseases) (Causative agents)
A. Syphilis 1. Vibrio
B. Sore throat 2. Bacilli
C. Cholera 3. Spirulla
D. TB. (Tuberculosis) 4. Cocel
Codes
A B C D A B C D
B3 4 2 1 B2 4 3 1

3 4 ¥ .2 4 2 1 3
148, Fusion of male and female gametes is called
(2) polygamy (b} amphimixis (c) ejaculation {d) syngamy
149, Testosterone is secreted by
(a) Leydig's cells b) Sertoli cells
[¢) corpus luteum (d) oxyntic cells
150, Consider the following statements keratin is
I. A protein II. A hormone
I1l. Present in hair IV Present in nail
Which of the above statements isfare comect?

{a) | only {b) | and I
{c) 11 and I (d] I, Il and V
151. Progesterone and relaxin are secreted by
[2) testes (o) pituitary  [c) thyroid  (d) ovary
152. Oxytocin is secreted by .
(a) hypothalamus () adrenaline
(e} thyroid d} pituitary
153, The cells of pancreas that produce glucagon are
(a) a-cells (b) y-cells
(e} Both (a) and (0] {d) P-celis

134. Metabollic rate in mammals is controlled by

(a) pancreas {b) liver _
[¢) pituitary (d) thyroid

155, Spermatogenesis in mammalian testes is controlled by
{a) FSH (b) LH

[¢) Progesterane (d) 1CSH
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156. Only mammalian ear can have

{a) tympanic cavity (b) ear ossicle

[} internal ear (d) pinna
157. Myopia can be corrected by

{a) convex lens {b] concave lens

{¢) eylindrical lens {d) cornea replacement
158. Cones are with a pigmenl

[a) iodopsin (b) rhodopsin

(b) Both (a) and (b) (d) None of these
159. Rods and cones are present in

(a) iris (b) cornea [c) sclerotic  (d) retina
160. Number of spinal nerves in man is :
{a) 10 pairs  (b) 12 pairs [c) 21pairs  (d) 31 pairs

161. Qutermost covering of brain of man is
(a) duramater {b) piamater

(c) arachnoid (d) choroid
162. Heart is innervated by

{a) trigeminal (b) vagus

{e) facial (d) ylossopharyngeal
163. Second vertebra in man is called

(a) atlas [b) aws

¢} sacral [d) lumbar

164. Malch list | with list 1l and select the correct answer
using the codes given below in the lists.

List I I List II
[Sources) i (Rich in)
A. Fish liver oil |1, Vitamin-C
B. Egg {2. Vitamin-B complex
C. Lettuce |3. Vitamin-D
D. Cow milk |4.  Vitamin-A
Codes
4 B C D A'B C D
()2 4 3 1 b) 2 4 1 3
fda 2 1 a b4 2 3 1
165. Match the following lists.
P List] 7 psu
A. Shoulder and joints |1. Ball and socket joints
B. Ankle, knee and elbow :2. Hinge joints
C. Toe bones |3. Ellipsoid joints
D. Bones in palm (4. Gliding joints
Codes

A B C D A B C D
B2 4 3 7 )1 3 4 2
W1 2 3 4 b2 1 4 3

166. Match the following lists,

List] | Listll
A. Rods |1. Nervous coat of eye
B. Cones '2. Photoreceptor cells
C. lris |3. Regulate amount of light
| entering the eye
D. Retina !4. Receive stimulus of light
Codes

A B C D A B C D
)1 2 3 4 b1 3 4 2
)4 3 2 1 7 T S R N
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167. Match the following lists.
T ustl A List II
(Vaccines) [DESEB_EE"_S_}_ )

11, Malaria
2. Sore throat
3. Tuberculosis

‘A. BCG vaccine
B. BPL vaccine
C. Chloroquine

D. Penicillin 4,__Ea!bifz_s G
Codes
A B C D A B C D
@3 4 1 2 W) 3 4 2 1
)4 3 2 1 @4 3 1 2
168. Match the following lists.
List 1 [ List 11
(Diseases) i (Causative agent)
ﬁ:.m:ﬁrplmid_ L Bacteria
B. Malaria 2. Virus
C. AlDS 3. Worms
D. Ringworm 4. Protozoa
- (3. Fungi
Codes
A B C D A B cC D
Alz 3 5 1 b) 1 4 2~ B
3 1 2 5 1 2 3 4

Direction The following question consists of two
statements one labelled Assertion (A) and the other
labelled Reason (R). Select the correct answers to these
questions from the codes given below.
(a)Both A and R are true and R is the correct
explanation os A
{b)Both A and R are true but R is not correct
explanation of A
{c} A is true but R is false
(d) A Is false but R is true
169, Assertion (A) Balanced diet is one which gives us
correct proportion of carbohydrates proteins, fats,
minerals and vitamins to provide enough material for
growth and other activities. i
Reason (R) The amout of each substance required
depends on age, sex, occupation of the individuals and
on the climatic conditions of the place where one lives.

170. Assertion (A) Antibody reacts specifically with an
antigen.
Reason (R) Antibodies are synthesized in an animal
in response to an antigen for which it has a high
affinity.

171. Assertion [A) A particular type of bactena causes
AIDS,
Reason (R) AIDS is sexually transmitted disease.

172, Assertion (A) A ,:rson with blood group 'O' is a
universal donor.
Reason (R) Blood group 'O’ has both antigen A and B.

173. Assertion (A} Epidermis of skin in the vertebrates is
characterized by keratinization.
HEl_lr:un (R} Stratum corneum is too thick in Rana to
E:c;htate the inflow of water from outside into the
¥.

174. Assertion (A) The function of the hormone gy,

is to contract uterus

mammary gland. .
Reason (R) Oxytocin is absent in man.

Assertion (A) Sucrose is sweet in taste.

Reason (R) Sucrose is converled by the enay
invertase present in living system 1o glucose apy

fructose.
Assertion (A) Goitre IS endemic in  mountaingy,

175.

176.
regiomn.
Reason (R) The diet of the people in mountains Jac,
jndine content.
Assertion (A) The main source of energy in most of
the Indian diet is carbohydrate.
Reason (R) Carbohydrates provide more energy per
gram than proteins and [als.
Assertion [A) The air is purified in the nose.
Reason (R) The nasal cavity contains hairs ang
mucous membrane.
Assertion (A) Urine of some insects and birds
contains uric acid. :
Reason (R) Uric acid is more poisonous than urea.
Assertion (A) Mating of the cow and a bull at any
widie not be useful for breeding purposes.
Reason (R) Fertilization may not take place:
Assertion (A) Obesity is not problem for a sportsman
even through his diet contains more carbohydrates and
fats than an average man. '
Reason (R) A sportsman is able to expend more
calories through steroids. )
182. Which” one among the following will be absorbed
fastest through the wall of digestive system?

(a) Black coffee as a hot beverage (cps zom1 1}

() DDT taken as a poison T

{c] Raw alcohol taken as a drink -

(d) lce-cream as a desert L.
If we sprinkle common salt on’ an earthworm, it dies
due to iy (cos 2011 1)

(a) esmotic shock vouts

[b) respiratory failure 3

(¢} toxic effect of salt '

(d) closure of pores of skin -« '
Development of goitre (enlatgéd thyroid gland) i
~mainly due to deficiency of ~ " (cps 2011 1l

() 'sodium  [b) iodine (c) caleium (d) iron
To suspect HIV/AIDS in a young individual, which oné
among the following symptoms is mostly associat
with? b (cos 2011 11l

{a) Long standing jaundice and 'chronic liver disease

(o) Severe anaemia no

(¢} Chronic diarrhoea

[d) Severe persistent headache
186. When we eat something wé like, our mouth water

This is actually not water but fluid secreted from
i) (cDS qo11 1l

{b)- oval epithelium
{d‘]:_ftungu:

177.

178

-

179.

180.

181.

183.

184.

185.

(a) nasal glands
[c] salivary glands

muscles and to expel mj, fro ,: :
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pite can cause rabies. Which among the following
#f per animals can also cause rabiest  (€DS 2011 )
jo) Donkey (b) Bat
(d Horse (d) Crocodile
yhich one among the following is not correct about

8 Down's syndrome? gy
5) It is 3 genelic disorder

] E"ﬁ:lEd individual ha’i Eﬂrl’\f ageing
(c) Effected person has mental retardation
[d) Effected person has furrowed tongue with open mouth
which one among the following elementsfions is
essential in small quantities for development of healthy
jeeth but causes mottling of the teeth if consumed in

(8%

nigher quantities? (CDS 2011 1)
fa) Iron (b) Chloride
(c) Fuonde (d) Potassium
190, White blood cells act (CDS 2011 1)

{a) as a defence against infection

(b} as source of energy

(¢} for clotting blood

(d) as a medium for oxygen transport from lung to tissues

191. Which of the following diseases are transmitted from

gne person to another? (cDS 2011 1)
I. AIDS I1. Cirrhosis
111, Hepatitis-B | IV, Syphilis

Select the correct answer using the codes given below
(a) 0, 0,1 and IV (6] 1, M and WV (CDS 2011 1)
[} 1 and Nl [d) 1, 1 and M

192. Insects that can transmit diseases to human are
referred to as -,
{a) carriers (b} reservoirs () vectors  [d) incubators
193, Due to contraction of eyeball, a long-sighted eye can
see only — (CDS 2011 1)
(3) farther objects which is corrected by using convex lens
b) farther objects which is corrected by using concave le. .
[c) nearer objects which is corrected by using convex lens
(d) nearer objects whichi s corrected by using concave lens
194, Which among the following is the correct increasing
order of pH found in human body? {CDS, 2010 1)
(a) Gastric juice, saliva, blood
(b} Blood, saliva, gastric juice
(c) Saliva, blood, gastric juice
(d) Gastric juice, blood, saliva .
195. Which one ampng the following animal  tissues
transport hormones and heat and maintains water

balance? .k _ (cos 2010 1)
{3} Connective tissue (o) Muscular tissue
[} Blood L {d) Nervous tissue

196. Human body's ma.;,n organ of balance is located in
(a) inner part of ear, (CDS 2010 1)
{b) middle part of ear
{c) front part of brain
(d) top part of vertebral column

197. What is the most conspicuous salient feature of people

with 'Progeria’? , -, A\ (EDS 2010 1)

a) More hair on Miirie o
{6} Less immunity to:opportunistic infections
[c) Faster rate of ageing !
(d) Suffer from infertility
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198. A deliciency of which one of the following minerals is
maost likely to lead lo an immunodeficiency?
(a) Calcium (b) Zinc {cDs 2010 1)
() Lead (d) Copper
199. Consider the following statements. {cos 2010 1)
|. Warm-blooded animals can remain active in cold
environment in which cold-blooded animals can
hardly move.
11. Cold-blooded animals require much less energy to
survive than warm-blooded animals.
Which of the statements given above is/are correct?
(a) Only | (b) Only Il
() Both | and Il (d) Neither | nor Il
200. Mosquito can be a vector for following disease except
(a) yellow fever (b} dengue fever(CDS 2010 I}
{c) filaria [d) kala-azar

201. Consider the following stalements. {cDS 2010 1)
[ lodine is necessary for the thyroid gland to make
adrenaline.
IL. lodine deficiency leads to goitre in human beings.
IiL lodine is secreled by pancreas and helps in
requlating cholesterol level.
Which of the slatements given above isfare correct?
{a) 1, 10 and (b) | and Il
fc) | and I {d) Il only

202. Consider the following stalements. {cDS 2010 1)
1. A person with myopia can see distant objects
distinctly but cannot see nearby objects clearly.
Il. A person with hypermetropia cannot see distant
objects clearly.
[11. A person with presbyopia can see nearby objects
without corrective glasses.

Which of the statements given above isfare not correct?

{al 1, 1l and 1l (o) | and Ii
[c] | and Il {d) 10 only
203, The vitaminis), which isfare generally excreted in
urine, isfare (CDS 2010 1)
[a) vitamin-A (b) witamin-B
fe) vitamin-C (d) vitamin-D and K

204. Itching due to insect bite is caused by  (CDS 2010 1)
(a) formic acid i [b) acetic acid
(¢) lactic acid (d) maleic acid

205. For which one among the following diseases no

vaccine is yet available? (CDS 2009 1)
{a) Tetanus (b} Malaria () Measles  (d) Mumps

206. Which one of the following animals breathe through
the skin? (CDS 2009 1)
(a) Fish (b) Pigeon (¢} Frog (d) Cockroach

207. Anthrax is a disease of human and cattle with a
potential for biological warfare. It is caused by
(CDS 2008 1)
(a} bacterium (b} virus (¢} protozoan [d) fungus

208. Which one of the following is considered normal blood

pressure in man? (COS 2008 1)
(a) 120/80 mm water (b) 120/80 mm blood
(e} 120/80 mm mercury {d) 120/80 mm air
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209, Anaemia is a common health problem especially in
women. Which one of the fellowing deliciencies is
most frequently Tesponsible for anaemia in Endia?

{al Cakium (b Iron {CD5 2809 il
{c) lodine (d Zinc
210. Primary source of vitamin-D for human beings is
(CDS 2009 I}
{a) citrus Fruit {b) green vegetables
{c] yeast id} sun

2H. Match List | with list 1[ and select the vorrect answer
using the codes g_i':re_n_belq_\y_tyg_l_iﬂs_._ ~ {COS 20609 11)
List 1

_.. {Agent of Transmission)

List II
{Dhsease Transmitied}

A Anophelez mosquite 1. Kala-azar

B. Culex mosquito 2. Dengue

. Aedes 3. Malana

D. Eandily 4. Filaria

Codes i
A B C D A B C D

fl 3 2 4 bl 1 4 2 13

@ v 2 4 13 b3 4 2 1

212. Assertion (A} The salety air bags fitted in some cars
inflate during head-on impact of the car
Reason (R] The inflation is due 1o pumping of air
into the ballgon during the impact. (CDS 2089 II)
{a) Bath A and R are individually true and R is the correet
explanation of A
(b} Both A and R are individuzlly true but R is not the
correct explanation of A
[c] A s true but R is false
{d) A is false but R is true

213, Match list I with list [ and select the comrect answer

using the codes given below the lists. {CD5- 2009 i)
List 1 ; List 1
__ vtamim | (Chemical Compouna)
A. Vitamin-A 1. Thiamine
B. Vitamin-B, !2. Retinol
C. Vitamin-C cd. Ascorbic arcid
D. Vitamin-E |4- Tocopherot
Cotes
A B C D A B C D
) 4 1 3 2 bl 2 3 1 &

)4 3 1 2 fa) 2 1 1 4
214. In human beings, the opening of the stomach into the

sroall intestine is called |cDs 2009 1)
{3l caecum ) ikeurn
{¢] oesophagus [d) pylorus

Z215. Petween which one of the Inllowing sets of blood
groups, is the blood transfusion possible?

{
(a} A and O (A donor) fo) B and A (B donor]
(e} A and AB (A domar) id) AB and O [AB doner)
216. Which one of the following diseases is caused by

virus? (CDS 2088 W)
(@) Tubereulosic
i) Influenza

COS 2808 I}

{b) Typhoid
() Diphtheria

217,

218.

219

220

2.

222,

223,

224.

225,

226.

227.

218,

224,

Malaria in the human body is causcd by whick ne

the following organisms? _ (COS 2pqq :f
(a} Bacteria fo) Mirus
fc) Mosquito {d] Protozoen

Sweating durnihg exercise indicates operation of whi

one of the following processes in the human body?
{al Enthalpy ib) Homeostasis {CDS 2geq My
(c] Phagocytosis {d) Csmoregulation

Which chamber of human heart pumps

oxygenated blood to aorta and hence to the bodyr
{2] Right aurcle {b) Left auricle (GDS 20py )
fc) Right wentricle idl Left ventricle

Which of the following is a rich source of enargyy
{a) Protein {b) Lipid _ (COS 28bs )
{c] Carbobrydrate (d] vitamin

In human body, what is the number of cervigy

vertebraed {CDS 2008 i)
fal & bl 7 (c} 8 Id) 12

The terms lubb and dup relate to which one of the

following? ICDS 2081 W)
(a] Hearl b Fyes ic] Teeth (d) turgs

In normal adult human, what is the tate of heart bow

per minute? 1CDS 2081 |))
fal 72-80 b} 70-75 {c] 80-97 {t) 82-87

Which cne of the ollowing is considered as the easily

digestible source of protein? (GBS 2eea |1}
{a) Eqg atbumin (b] Soyabean
{c] Fish Flesh {d] Red meat

What does airbag, used for salety of car driver

cantain? {CDS 200k II)
{al Sodium kicarbonate ib] Sedium azide

fe] Sodium niteiee Id} Sodwm peroxide
Asserlion (A) Red blood cells burst when placed in
water,
Reason {R) Due to osmosis, water enters imlo Ted
bloed cells rich source of energy. (CoS 2888 11
{2} Both A and R are individually true and R is [he
correct explanation of A
b} Both A and R are individually true but R is nat the
corract explanalion of A
ic] A is true but R jis false
{d) A is false but R is true

Dim-vision in the evening and night results from the
deficienty of which one of the following?
fal Vitamin-A {b) Vitamin-E
] Vitamin-B,, id] Vitamin-C
The persons working in textile factories such as campet
weavers are exposed to which of the following

{cBs 2008 N}

cccupational diseases? {cps 2088 1l
(a] Asbestosis (b} Asthma and tuberculosss
[c) Silicosis {d) Siderosis

In the human body, Cowper's glands form & part o

which one of the following? 1cDs 208 |
{a) Digestive system {b) Endocrine system
i} Reproductive system {d) Nervous system

. Which one of the following glands produces

growth hormone [somatotrophin)? {o0s 208 I

{a) Adrenal  {b) Pancreas  [¢) Pitvitary
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y !I,mci.ﬂ;ml WL 05 1y an insecy e &
dSE% i beri b) Kals.- ICOS 2008 | e ;
fa #e d-dzar ALB C D A B C D
(c) Malarid () Plague

laj 4 3 2 1

bl 4 2 1 3
()3 a4 2

b1 4 3 2

235. Which of the following diseases are preventable b
T List 1 (CDs 2008 1) vaccine? . ; Y
(Disease) (Part of § List 11 o I. Tetanus 1. Polio
) 4 iilll‘.lu.n Buti X 11 ”
- nelivitis L. E ¥ Alfected) I Leprosy IV, Pertusis
y, Conju yes -
rH Dermatitis 2. Joints Select the correct answer using the code qiven below
c. Gout 3 Skin (@) | and I (b) I and NV
D. Menmflll'b _ 4. Spina) cord N le} 1, 1 and v {d} 10 and W
: 236. Which one of the following glands in the human body
l:-ﬂd“ - stores jodine?

8 € D AB ¢ p la) Parathyroid(b) Thyrowd  (c) Piuitary  (d) Adrenal
fa) ? . L)1 3 y 237. Which one of the following vitamins helps in clotting
@2 3 1 4 M1 4 5 5 ol blood?

_Which ol the lollowing pans of blood carry out la) Vitamin-A [b) Vitamin-B, [c) Vitamin-D (d] Vitamin-K
function ol body delence? ' l?us l;nuLhE 238. Which one of the following causes the chikungunia
a) Red blood cells " disease?
{b) White blood cells (a) Bacieria (b Helminthic worm
(¢} Platelets {c] Protozoan {d) Virus
|d) Haemoglobins 239. What does sphygmomanometer measure?
. h1atrh the Inllt}mng lists, (al Blood pressure
List 1 R L (b) Velocity of fluids
(Scientist) (Work) i;ll Ermpfraturc |
urvature of spherical surfaces
A  FG Banhing 1. Vﬂfi'il]a!lun for small pox o - )
8 J Lister 2. Germ theory 240, fﬁ m::-lhisrr1 ;tbt;h;o:‘ gr-:n:pho :'T:?d group "0 child.
* Louis Pasteur 3. Use of carbolic : al cou ather ol the chi
¢ antiseptie Olc mcid:as an (al 'O’ only (b} "A’ or 'B' or T
D. E Jenner 4. Discovery of insulin (¢) A" or 'B’ only (d} "AB' only
Answers
1. (d) 2. (d) 3. (b) 4. (c) 5. (a) 6. (d) 7. (c) 8. (c) 9. (c) 10. (c)
1. (b) 12. (c) 13. (a) 14, (d) 15. (a) 16. (b) 17. (b} 18. (¢} 19. (b) 20. (c)
N (c) 22. (b) 23. (d) 24. (a) 25. () 26. (b) 27. (d) 28. (c) 29, (d) 30. (a)
. (d) 32. (a) 33. (d) 34, (d) 35. (d) 36. (c) 7. (c) 38. (c) 39. (b) 40. (b)
4. (¢} 42, (c) 43. (b) 44, (d) 45. (a) 46. (c) 47. (c) 48. (c) 48. (b) 50. (b)
51. (a) 52. (c) 53. (c) 54, {a) 5. (b) 56. (a) 57. (d) 58. (a) 59. (c) 60. (b}
B1. (c) B2, (d) 63. (b) 64. () 65. (c) &6. (d) §7. (d) 68. (c) 69. (c) 70. (c)
. (o) 72, (d) 73, (d) 74. (a) 75. (b) 76. (a) 7. (o) 78. (c) 79, (d) 80. (a)
81. (c) 82. (b) 83. (c) 84, (b) 85. (c) 86. (a) 87. (b) 88. (a) 89. (c) 90. (d)
9. (d) 92. (b) 93. (d) 94. (b) 95. (d) 96. (a) 97. (c) 98. (b) 99. (a) 100. (b)
0. (a) 102. (c) 103. (d) 104. (c) 105. (d) 106. (b) 107. (b)  108. (b) 108. (b) 110. ()
1, (¢} 112. (c) 113. (b) 114. (b) 115. [b) 116. (d) 117. (c) 118, (d) 119, (c) 120. (b)
121, ¢} 122. (b) 123. (b) 124. (b) 125. (c) 126. {b) 127. (b) 128. (c) 129. (c) 130. (d)
131, () 132. (d) 133. (a) 134. (c) 135. (b) 1386. (c) 137. (b) 138. (d) 139. (a) 140, (d)
141, (p) 142. (a) 143, (d) 144. (c) 145, (a) 146. (o) 147. (c) 148. (d) 149. (a) 150. (d)
161, {a) 162. (b) 163. (b) 164. (c) 165. (c) 166. (d) 167. (a) 168. (b) 169. (a) 170, (a)
1. (d) 172. (c) 173. (d) 174. (b) 175. (d) 176. (a) 177. (¢) 178. (a) 179. (c) 180. {a)
181, (g 182. (c) 183. (a) 184. (b) 185. (d) 186. (c) 187. (b} 188. (b) 189. (c) 190. (a)
®.0) 12 (o) 193. (c) 194. (a) 195. (c) 196. (a) 197. (c)  198. (b) 199. (c) 200. (d)
M. () 202. (a) 203. (b} 204. (a) 205. (b) 206. (c) 207. (a)  208. (c) 209. (b) 210. (d)
A1(d) 292, (n) 213, (d) 214. (d)  215.(c)  216. (c) 217.(a) 218. (b)  219.(d)  220.(c)
21.(b) 299 () 223, (a) 224. (a) 225. (b) 226. (a) 227. (a)  228. (b) 229. (c) 230. (c)
B (a) g3 (b). 238, (b) 234. (b) 235. (b) 236. (b) 237. (d) 238 (d) 239, (a) 240. (b)



