Digestion and Absorption

Animals are not able to synthesise their own food, therefore
they depend on ready-made food nutritional
requirernents. The term nutrition refers to the sum total of all the

for their

processes related with the conversion of the raw foodstuff into the
stulf of the body to supply eneray for different metabolic activities
and also for the repair and growth. In other word we can define
nutrition as the process by which an organism derives energy to
work and other materials, required for growth and maintenance of
the various activities of life.

Food intake :
ways but camy out similar chemical reactions to utilize it. To take
food, protozoans use pseudopodia, flagella or cilia: sponges and
mussels, a current of water; Hydra, tentacles beset with stinging

Different organisms cbtain food in different

cells; planarians and earthworms, a muscular pharyny; flukes and
leeches, oral sucker; insects and other arthropods, mouth parts of
various kinds; and seastars and sea urchins, fubeleet, Sharls
capture prey with the jaws; frog and lizard with the tangue: birds
with beaks of sorts; rabbit and hare use forepaws, lips and teeth;
cattle, lips and teeth; carnivares, claws and teeth; giraffes, tongue;
elephants, proboscis (trunk); humans, monkeys and apes use

hands.

Digestion

The process by which complex food is converted into simples|
food with the help of digestive enzymes {Hydrolytic enzumes) is
called digestion. Hence process of digestion is a hydrolytic process.

Types of digestion

(1) Intracellular : When the process of digestion occurs
within the cell in the food vacuole. Examples : Protozoa, Porifera,
Coelenterata and free living platyhelminthes,

(2} Extracellular : When the process of digestion occurs
outside the cell. Examples Coelenterates and phylum
platvhelminthes to phylum chordata.

Digestive system of human

Digestion in vertebrates occurs In the digestive tract or
alimentary canal. The various parts invelved in digestion can be
broadly grouped in two groups -

{i} Digestive tract or alimentary canal

(i} Digestive glands

Digestive tract or alimentary canal

On the basis of the embryenic origin, the alimentary canal of
vertebrates can be divided into three parts -

{1) Fore gut / Stomodaeum : Eclodermal. It includes buccal
cavity ( oral cavity, pharynx, oesephagus, stomach and small part
of duodenum,

(Z) Mid gut / Mesodaeum : Endodermal. It includes small
intestine, and large intestine.

(3) Hind gut / Proctodaeum : Ectodermal. It includes anal
canal and anus,

Paris of alimentary canal and its histology
Mouth

The mouth is a transverse slit bounded by two movable lips or
labia. upper lip and lower lip. Upper lip has small ridges on the
sides, @ tubercle in the middle and a vertical groove (philtrum)
above.

Vestibule

It is a narrow space between lips and qums In front and qums
and cheeks on the sides. lis lining contains mucous glands. In the
vestibule, a small median lold of mucous membrane, the superior
labial frenulum, connects the middle of the upper lip to the gum
and usually a similar but smaller inferior labial frenulum connects
the middle of the lower lip to the gum.
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Fig : 5.1-1 Human Alimentary canal
Buccopharyngeal cavity

It includes anterior buccal cavity lined by stratified squamous
epithelial cells and posterior pharyngeal cavity lined by columnar
epithelial cells. It is distinguished into three region. Pharynx Is a
vertical canal beyand the soft palate. The food and air passages
cross here. Pharynx may be divided into three parts;
Nasopharynx, Oropharynx and Laryngopharynx.

Main structures of Buccopharungeal cavity are —

{1} Palate : The roof of buccal cavity is called Palate. In
crocodiles and mammals horizontal shelf like processes of
premaxilla and maxilla and the palatine bones of upper jaw fuses
and forms a secondary palate which separates the buccal cavity
from nasal cavity. Palate is distinguished into three regions -

{i) Hard palate : Anterior, bony portion formed of maxilla
and palatine bones in human and premaxilla, maxilla and palatine
banes in rabbit. Hard palate have transverse ridges called palatine
rugae. Such rugae or ridges are more developed in camivorous
mammals because their function is to firmly grip the food and
prevent it from slipping out the cavity.

(il Soft palate : Posterior soff part, made up of connective
tissue and muscles.

{iii) Vellum palati/uvula : Posterior most part of soft palate,
which hangs in the region of pharunx. 1t closes the internal nostrils
during deqqglutition.

(2) Palatine glands : Numerous mucous glands. Chiefly
present in soft palale, secretes mucous for lubrication.

[3) Naso-palatine duct : One pair, present in rabbit,
extends from nasal passage to the buccal passage, contains
Jacohson's organ concemed with olfaction.

(4) Vibrissae : A tuft of hairs on upper lip of rabbit.

{5) Hare-eleft : A defl on lhe upper lip of rabbit, which
makes it bilobed.
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Fig : 5.1-2 Structures of the Oral cavity

{6) Tongue (linguae) : Ectodermal, sinale, pinkish, oval,
elongated highly muscular {mesadermal) and protrusible present
on the foor of buccopharyngeal cavity the cells present are
stratified squamous epithelial cells. A furrow termed the sulcus
terminalis divides the oral part and pharyngeal part of the tongue.
The limbs of the sulcus terminalis run laterally and forward from a
median pit, named the foramen caecum.

Epialotis

Palatine tonsil

Lingual tornsil

Vallate papiliaz

Filiform papiliae Sour
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papillae salt
Fig : 5.1-3 Locations of paplllae and areas of taste on the
tongue

Posterior part of tongue (endodermal) is attached with
hyoid, middle one with the floor of bucecopharyngeal cavity with
the help of frenulum lingum and anterior part is free. The tongue is
provided with two specialized structure viz. lingual papillae and
lingual glands or weber's gland. Lingual glands are the mucous
glands, which secretes mucous, Lingual papillae are numerous,
minute projections chiefly present on the dorsum of the tongue. All
these lingual papillae can be grouped as simple lingual papillae
and taste papillae. Taste papillae are of following types -

{i) Circumvallate : Circular largest 8-12 in number, present
in the posterior parl of the tongue extending from one side to
ancther. They possess taste buds. These are the largest of all the
papillae.

(i) Fungiform : Mushroom shaped (Fungi — shaped),
numerous, present at the anterior margins and tip of the tongue.
They have 200 taste buds.
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{iil} Foliate : Leaf like flat, less 8-10 in number, present at the
posterior margin of the tongue. They are absent in human and
found in rabbit,

{iv} Filiform : Conical shaped, smallest and maost numerous
distributed throughout tongue. They are without taste buds,

Hence, in human taste is recognized with the help of circumvallate
and fungiform taste papillae. In man the anterior end of tongue
feels sweet taste, posterior part feel bitter taste, sides feel sour taste
and a small part behind the anterior end feel salty taste.

Fig : 5.1-4 Dorsal surface of human tongue, showing three kinds
of papillae and some other associated structures

Functions of tongue : [mportant function of tongue are as
follows -

(i) Acts as universal toothbrush, as it helps in tooth cleaning.

(i) Helps in speaking.

(it} Helps in deaglutition.

(iv) Helps in mixing saliva with food.

[v) Acts as a curry comb In many animals, hence help in body
cleaning.

{vi} Helps in taste detection.

(vii] In dog helps in regulation of hody temperature. The
phenomenon s called as “Panting”.

{viii) In frog and other animals, it helps in prey capturing

(7] Teeth : Teeth is a living structure. On the basks of
embryonic origin, teeth in vertebrates are of following two types —

(i} Horny/ectodermal/epidermal/false teeth : The teeth
which develops only from ectoderm. Examples - Cyclostomes,
tadpole larva of frog, prototherian mammals etc,

(i) True teeth : The teeth which develops from both
ectoderm and mesoderm. Examples - Fishes, amphibians, reptiles,
eutherian mammals ete.

Differentiation of teeth : Morphologically, teeth can be
distinguished as homodont or heleradaont,

(i) Homodeni : When all the teeth are structurally and
functionally similar, Examples — Veriebrates except metatherian
and eutherian mammals.

{iil Heterodont : When the teeth are different in struciure
and functions They are distinguished into four types incisors,

canines, premolars and molars. Examples — metatherian and
eutherian mammals,

{a) Incisors : These are the front teeth borne by the
premaxiliae in upper jaw and tips of dentaries in lower jaw. They
are single-rooted monocuspid and long, curved and sharp-edged,
They are adapted for cutting or cropping and biting,

(b] Canines : There Is one polnted canine in each maxillary
of upper jaw and each dentary of lower jaw next o the incisors.
They are meant for piercing, tearing and offence and defence.
They are single rooted and monocuspid.

(¢} Premolars : They have ane root (only in upper first PM
two roots] and two cusps (bicuspid). They are meant for crushing,
grinding and chewing,

(d) Molars : They have mare than two roots {upper molars
have three roots and lower molars have two roots) and 4 Cuspid,

Attachment of teeth : On the basis of attachment of teath
at their bases with the jaw bones, teeth can be differentiated into —

(il Acrodont : Teeth are attached to the free surface or
summit of the jaw bone, as in a shark or frog. Such teeth are apt to
break off easily but are replaced.

{ii} Pleuredont : In this condition, common in urodeles and
lizards, leeth are attached to the inner side of jaw bone by their
base as well as one side,

(iii) Thecodont @ Such teeth are characteristic of mammals,
Teeth have well developed roots implanted in deep individual pits
or sockets called alveoli or theca, in the jaw bone. These type of
fessil

leeth also present in crocodilians, toothed  bird

{Archeaeopteryx).

Jaw bone

HAcrodont Pleurodont Thecodant
Fig : 5.1-5 Methods of attachment of teeth on jaws

Succession of teeth : According to their replacement
{succession), teeth can be divided into 3 categories: polvphyodont,
diphyodont and monophyadont.

(il Polyphyodont : In lower vertebrates, teeth can be
replaced an indefinite number of times during life. e.g., — Fishes,
amphibia, reptilia,

{ii) Diphyodont : In most mammals teeth develop during life
in two successive sets, a condition known as diphyodaont. Teeth of
the first set are known as deciduous teeth or milk teeth or lacteal
teeth whereas the second set is called permanent teeth.

{iii} Monophyodont : In some mammals such as platypus,
marsupials, moles, sirenians, toothed whale etc. only one set of
teeth develops known as monophvodont condition.

Types of cheek teeth

(i) Bunodont ; Crown with small, blunt and round cusps as in
man, monkey, pig efc. found in mixed diet mammals.

{it] Secodont : With sharp cutting edges for tearing flesh as in
carnivores



(iii} Lophodont : Only one cusp is present with transverse
ridges called lophes, e.g., Elephant.

(iv) Selenodont : With vertical cescentic cusps as in grazing
mammals like cow, sheep and goat. Selenodont teeth are two types -

|2} Brachyodont : Normal low crowned selenodont {eeth
with large roats are termed brachvodont. eg. Ground squirrel,
cattle,

{b) Hypsodont : In large grazing mammals leeth are
elongated, prism shaped with high crown and low roots. e.g. Horse.

Structure of teeth : Teeth divided info three parts -

lif Root : Inner most, attached to the bone with the help of
cement (hyaluronic acid).

{ii) Neck : Middle, small, covered with gum. Gum provides
strength {o the teeth.

(iil) Apex or crown : External exposed part of teeth. Longest
part, white in colour,

A small cavity present inside teeth called as pulp cavity or
dentine pulp cavity. It contains blood vessels, lymphatic vessels,
nerve fibres, connective tissue estc. and provides nutrition o
odontoblast cells or osteoblast cells. The odontoblast cells are
mesodermal in embryonic origin forming immediate covering of
the pulp cavity. The cells secrete dentine/ivory. Bulk of tooth in a
mammal is formed of dentine. Dentine is a layer of inorganic
substances (62-69%), which surrounds the odontoblast cells. It
is mesodermal in origin. Enamel, secreted by
Ameloblast/Enameloblast cells, forms the outermast covering. [t is
ectodermal and made up of 92% of inorganic substances, hence
considered as hardes! part of the body. The inorganic substances
present are [Cay(POy), CalOH), H;0] Calcium phosphate (85%),
Calcium hydroxide and Calcium Carbonate. Cement/Cementum
attaches the footh root to the bone.
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Fig : 5.1-6 Structure of tooth

Dental formula : Each mammalian species is characterized
by its own specific denfition with a definite number and
arangement of teeth. Hence, dentition is of taxonomic
importance. It is expressed by a dental formula as below -

2 0 3 3_8

Rabbit : J—cﬂ pm o = ExZ 28 or briefly,
2“33=2+9+3+3,<?_:E_23
1023 1+0+2+3 2 12

{i = incisors; ¢ = canines; pm = premolars; m = molars)

Table : 5.1-1 Dental formulae of same common mammals

o e
= [t [ [0
e [ L e e 2-16
mm} 2 a3 i k214
el s

Oesophagus {food tube)

(1) Morphology : Single, ectodermal, dorsal to trachea,
approximately 25 cm long. passes through thoracic cavity and
opens Into stomach present in abdominal cavity. Oesophagus
anteriorly opens into pharynx through gullet and posteriorly into
stornach through cardiac orifice.

{2) Histology : Serosa is absent but outermost layer of
connective tissue is called o5 unica adventitia. Muscular layer are
striated/voluntary in anterior region and unstriated/involuntary in
posteriar part. The epithelial lining is made up of non-keratinized
stratified squamous epithelial cells. Goblet cells are present.

Oesophagus lack digestive glands but multicellular glands are
found, which extends uplo submucosa, Due to the presence of
these submucesal mucous glands, submucosa of oesophagus is
thickest than other parts of alimentary canal.

Function : Conduction of food.

Stomach

(1) Structure : Single oval, elongated, unilobed present
within abdominal cavity below diaphragm. It consists of three parts
as cardiac/fundic lanterior), corpusbody (middle, chief part] and
pyloric (posterior part) in human, whereas in rabbit stomach is
bilobed and consists of three parls as cardiac (Anterior), fundic
{middle, chief part) and pylorus (posteriar). Two types of valves
are present in the stomach viz. Cardiac sphincter valve between
oesophagus and stomach and pyloric sphincter valve between
stomach and duodenum. In new bom baby cardiac sphincter is
much less developed that is why regurgitation of gastric contents is
very common. Inner surface of stomach is raised into numerous
longitudinal folds called gastric rugae. In case of ruminant
mammals (cud chewing mammals) oesophagus consists of only
sheletal or voluntary muscles.

Qesophagus
Lower Desophageal 1 Fundus
sphincler — Serosa
Cardiac
Body — Longitudinal layer
Lesser cunvahure Circular laver
Pulorus i
T - Oblique layer
g
M - Greater curvalure
W : = |. J_‘.\ ol ;ll.l
Pyloric . | Rugae of mucosa

. sphincter pyloric’ Pyloric antrum
Duetlenum canal

Fig : 5.1-7 Human Stomach
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IIIE:I Histology : Outermast layer is serosa. Muscular layer is
three layered with outer longitudinal, middle circular and inner
oblique. Muscles are involuntary and unstriated. Epitheltal lining is
made up of simple columnar epithelial cells and specialized cells
present in the gastric glands. The nomendlature of gastric glands is
according to the paris of the siomach. Varous types of gastric
glands and the cells present in them are as fallows —

(i} Anterior part : Cardiac gastric glands in rabbit and
human. Cells present are mucous neck cells secreting mucous;

(i) Middle part : Fundic gastric’Main gastric glands in abbit
and corpus in human has at least four distinct types of cells —

(a) Peptic or zymogenic or chief or central cells :
Secretes two digestive proenzymes pepsinogen and prorennin.

(b) Oxyntic or parietal cells : Secretes HCl and castle's
intrinsic factor reguired for the absorption of vitamin B,
Hyperacidity is abnormally high degree of acidity due to the
secretion of large quantity of HCl Le. gastric juice.

(c) Mucous neck cells : Secreles alkaline mucous,

(d) Argentaffin cells or Kulichitsky or enterochromaffin
cells : Responsible for the secretion of vasoconstrictor seratonin,

{iiil Posterior part : Pyloric gastric glands in rabbit and
human-cells are mucous neck cells secreting mucols and some
cells, called “gastrin” or “G" cells, secele a hormone, named
gastrin, which increases the matility of gastric wall and stimulates
gastric glands for active secretion.
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Fig: 5.1-8 L.S. Gastric gland
Functions
(1) Storage of food,

(2} Trituration or churning of food to mix with gastric juice,

(3} Functions of gastric juice (discussed along with gastric
juice),

Stomach of ruminants (cud-chewing mammals) : The
somach of calfles have four pars, a5 rmumen (paunch),
reticulum({honeycomb), omasum  (psalterium) and  abomasum
(rennet]. Some authors belleve that first three chambers are parts of

the oesophagus, the fourth chamber is the real stomach secreting HCl
and enzymes. The embruological studies have proved that all the
chambers are parts of the real stomach. Camel and deer lack
omasum. Reticulum is the smallest part and its cells are provided
with water pochets for the storage of metabolic water.

In the rumen, food underpoes mechanical ;nd chemical
breakdown. Mechanical breakdown results from through churning
brought about by muscular contractions and aided by comified
surface of willi Chemical breakdown is caused by symbiotic
microorganisms  (bacteria and ciliates) that release enzyme
cellulase, which act on cellulose and simplify it into shorl-chain
fatty acids, such as acetic acid, bulvric acid, propionic acid, This is
called microbial digestion,

Rumen
Abomasum

Duodenum
Fig : 5.1-9 The compound stomach of a ruminant

Small intestine

(1) Structure : Endodermal, longest part of alimentary canal
presenl in the abdominal cavity, supported by a peritoneal
membrane called mesentery. Wall of jejunum and ileum has
circular or spiral internal fold called fold of kerchring or valvulae
conniventes. Also numeraus finger like projection called villl project
from the wall of lumen, increasing intermnal surface area about ten
time. The distal end of ileun leads into the large intestine by ileo-
caecal valve in man bul in rabbit sacculus rotundus and ilea-coecal
valve both are present.

(2) Parts : It is approximately 3 metres in human. It is
divisible into three parts dusdenum, jejunum and ileumn.

Table : 5.1-2 Parts of small intestine

Duodenum Jejunum Ileum
{Proximal part) t"lwﬂ Pﬂl‘ﬂ (Posterior pari)
25.em. Long About 1 mlong and about 4 | About 2 m lang
Fersilng L shaped cm. wide. and M:]Tm 3.5
loop before | Wall is thicker and mare | ™ ¥
leading lo, | vascular, Wall is thinner
Jelunium, ANCrems | gt teor and fongue fika, | 2 lese vascular,
e n tre loop. et bertthsmlonad Willl thinner and
. finger-lthke.
Pever's patches are lacking: Plicac pul
developed.
Peyer's patches
arg present.
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Fig : 5.1-10 Human intestine

{3) Histolegy : Serosa is the outer most covering., Muscular
layer is generalized with involuntary, unstriated muscles. The cells
present in the epithelial lining are simple columnar epithelial cells,
which are brush- bordered l.e. provided with villi and microvilli to
increase the surface area, The folds present are longitudinal and
are called folds of kerckring or valvulae canniventes. Gablet cells
secrete mucous, Peyer's patches are the oval, rounded masses of
lymphatic tissue present in belween lamina propria and epithelial
lining. They produce lymphocytes. Brunner's glands or Duodenal
glands are the multicellular mucous glands present in the
submucosa of duadenum only. They secrete mucous, In addition
there are also found granular arogyrophil cell.
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Fig : 5.1-12 Enlarged villus showing located, capillaries
intestinal glands and cell types

{4) Glands of small intestine : Various glands found in
small intestine. Each gland has three types of cells : (1)
Undifferentiated epithelial cell (2) 2ymoagenic cell {paneth cell) and
{3) Argentaffin {Enterachromaffin cell).

Table : 5.1-3 Glands of small intestine

Brunner's glands Peyer's paiches Crypts of
Leiberkuhn
Found in | These are  lymph | Known asintestinal
dundenum only. nodules. gland.
Mucus  secreting | They produce | Found in
gland as so known | lymphocytes. duodenum  and
as mucus gland, Lymphocytes are | ileum only.
phagoeytic  in nature | Secrefa suCCus
which destroy hammiful | entericus ie
bacteria. infestinal juice.
Formed by folding
of lamina propla.

Funection : Digestion and absorption of food.
Large intestine

The name large intestine is due to large diameter (4-6 cm).

(1) Structure : Endodermal, approximataly 1.5-1.75 metre

lona.
(2) Parts : They are following -
(i) Caecum : Spirally coiled 6 em long in human and 45 cm
long in rabbit. ts posterior end is present as a blind sac in
abdominal cavity called vermiform appendix. Vermiform appendix
is vestigeal but contains lymphatic tissue. Caecum in human is
concerned with passage of food whereas in rabbit it is concerned
with cellulose digestion and conduction of food,

(i) Colon : Single endodermal approximately 1.3 m long in
human distinguished into four limbs as ascending, transverse,
descending and pelvic or sigmoid limb, Colon posses two
specialized structures as Taeniae coli (present in the middle of
colon) and Haustra, (dilated sac-like or pockets like structures
surrounding taenize). Colon is concerned with absorption of water
of undigested food, 5%, salts, vitamins elc: hence concerned with
faeces formation. Colon bacteria also synthesized vit. B, and K.

Transverse colon
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. Anal canal
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Fig : 5.1-13 Anterlor view of large Intestine showing major
regions

{iii) Rectum : Single small dilated sac like in human whereas
large beaded in rabbit. It is concerned with storage of faeces.
Recturn has strong sphincter muscle In its wall. The sphincter keeps
the canal as well as anus, closed when not used for defecation.
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{iv] Function : Absorption of water from undigested food,

Anal canal and anus : Anal canal connects recturn with
anus and it is about 3 em. long, Anus is the terminal inferior
opening of alimentary canal, which is guarded by an intemmal
Invaluntary sphincter and an external voluntary sphincter.

——— Rectum

Internal anal sphinctar
{invaluntany)

-External anal sphincier
(voluntary)

’
Anus
Fig : 5.1-14 Frontal section of anal eanal

Anal column

Digestive glands

The various types of digestive glands present in mammals are
sallvary glands, gastric glands, intestinal glands, pancreas and fiver,
The digestive glands secrete digestive juices. Parasympathetic
nernvous system increases the secretion of digestive jujce whereas
sumpathetic nervous sustern decreases it,

(a) Salivary glands : The three pairs of salivary olands
present in humans are as follows —

(1) Parotid : One-pair, largest salivary gland present below
pinna. A stenson’s duct arises from each gland, opening in
vestibule between the 2™ molar teeth of upper jaw and cheeks.
Parotid glands secrete enzymes. Viral infection of parotid glands
causes “Mumps” (bu paramyxo virus).

(2} Sub-mandibular / sub-maxillary : One-pair, present at
the junction of upper and lower jaw in cheek region. A wharton's
duct arises from each gland and opens on lower jaw. These are
seromucous glands,

{3] Sub-lingual : One-pair, present in the floor of
buccopharynaeal cavity. These are mucous glands 6-8 dudts, called
ducts of rivinus or Bartholin's duct arises from these glands and
opens below tongue on the floor of buccopharyngeal cavity.

Duct of parntid gland Parotid gland

or stenson's duct

Sublingual cland

f Suhmnulll.:ry gland

Duct of sublingual
gland or barthalin’s duct

Duct of submaxilary afand
or wharfon s duct

Fig : 5.1-15 Location of salivary glands In man
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Fig : 5.1-16 An acinus of salivary gland

Saliva / sallvary juice : The secretion of salivary glands Is
called saliva or salivary juice. Some of the characteristics are as
follows —

(1} Amount : 1.0-1.5 lire/day

(2] Chemical nature : Slightly acidic.

{3 pH . 6.3-68

(4) Control of secretion : Autonomic reflex {parasympathetic
nervous system increases salivation while sumpathetic nervous
system inhibit secretion.)

(5) Chemical composition : Water (99.5%), mucous [acts as
lubricant), salts {NaCl, NaHCO), etc.), enzymes (ptyalin, lysozyme)
elc.

Functions : Salivary juice and its enzymes —

{1) Makes the medium slightly acidic for the action of its
enzyme.

(2) Help in taste detection, deglutition, speaking etc.

(3] ‘Starch thinDistae |
|Salbary wmyksse)

Maltose + lsomaliose + Limit

dexirin.

(4) Bacteria (living) — =221 B aria killed,

Gastric glands : There are approximately 35 million of
gastric glands present in human stomach and grouped into three
categories as already described along with stomach. The gastric
gland secretes gastric juice.

Gastric juice

(1) Amount : 2-3 liters/day,

(2] Chemical nature : Highly acidic

(3) pH : 1.0 - 3.5 (due to presence of HC)

{4} Control of secretion : By gastric hormone.

(5) Chemical composition : Water (99%), mucous, Inorganic
salts, castle’s intrinsic factor, HC! { 0.5%, conc) and enzymes
prorennin and pepsinogen and gastric lipase,

Functions of gastric julce and its EnIymes

{1} Inactivates the action of ptyalin.

(2) Makes the medium acidic for the action of gastric enzymes.
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{3) HCI kills miero organisms.
{4) HC! kills the living organism (prey elc.] if ingested,

[5) Pepsinogen (inactive) 2 e Pepsin (active).

{6) Prorennin (inactive) —H_, Rennin [active).

(7) Proteins + Peptones % Polypeptides +
Gligupepi]dcs.
ﬁ F“'"“"‘ Paracasienate Above phenomenon
hm pmiem]
is called “curdling D{milk’.
' Ciastric Lineise . )
{g‘h Ll'pl.dﬁ negligible mhumon gemechdcs o pH 4 <5 Tr:glyl:endes *
Monoglycerides.

(10) HC! is antiseptic.
(11) It act as preservative.

Laciose intelerance : Among mammals, man alone takes
milk even after becoming adult, [n same humans, secration of
lactase decreases or ceases with age. This condition Is called
lactose intolerance. Lactoze intolerant persons fail to digest lactose
of milk. In their large intestine, lactose is fermented by bacteria,
producing gases and acids.

Intestinal glands : Intestinal glands in mammals is a
collective name for cryplts of Lieberkuhn (secretes alkalina
enzymatic juice) and Brunner’s glands (secretes mucous). Intestinal
glands secrete intestinal juice.

Succus entericus (intestinal juice)
(1) Amount - 1 5 2.0 l/day.

{2) Chemical nature : Alkaline.

{3)pH : 7.6-83

{4) Control of secretion : Nervous and hermonal (Enterocrinin
Dueoerinin ete}

{5) Chemical compaosilion : Water (99%), mucous, inorganic

salts, erzymes elc.
Function of Intestinal juice and its enzymes,
{1} Inhibits the action of gastric enzymes.
(2) Makes the medium alkaline for the action of it's enzymes.

(3) Starch _Amlase . Maltase + lsomaltose + limit dextrin.

(4) Maltose —Ma¢ , Glueoce + Glucose,

|m-glucosidass

(5) lsomaltose —1=2™2"% . Ghicoce + Glucose.

Laciase

T,
(- gatactosidace )

(6] Lactose (milk sugar) Glucose +Galactose.

Sucrase / [nvertase | Gliciss: +

{7) Sucrose {cane sugar)

| f-fructosidase)
Fructose.
(8) Polypeptides + Oligopeptides —="y Aminu acids.

| - peptidase

Enterokinase

(9) Trypsinogen (inactive) —————— Trupsin (active).

(10) Lipids —CB=€ , Fatty acids + Glyoerol +
Monogiveerides.

Phosphalipase

{11) Phosphalipids —————— phasphorous + Fatty

acids + Glycerol + Monoglucerides.

(12) Organic phosphate —PesPhaiae . Eren phasphate.

(13) Nucleic acid —Fetmudestidase . wyleotides.

(14} Nucleosides L Nitrogenous basas.

Pancreas : Single, endodermal, flat, leaf-like yellowish,
heteracrine (mixed] gland, present between the ascending and
descending limb of duodenum and opens inie duodenum through
pancrealic duct. It can be divided into following parts -

Exocrine : It is the major pari (about 99%) of pancreas. The
exoctine lissue of the pancreas consists of rounded lobules (acini)
that secrete an alkaline pancreatic juice. The juice is carried by the

" main pancreatic duct, also called duct of Wirsung, into the

duodenum through the hepatopancreatic ampulla {ampulla of
vater). An accessory pancreatic duct, also named duct of Santorini,
may somelimes lead directly into the duedenum,

Endocrine : Minor part (1% only) also called as islets of
Langerhans scattered in the exocrine pard, It consist of four various
type of cells, as a|A) cells, B(B) cells, (D) cells and F or PP cells.
o-cells secretes alucagon hormane, [-cells secretes insulin hormone
and & cells secrels somatostatinn The PP or Fecells secrete
pancreatic polypeptid hormone to control somatostatin. The
secretion passes directly into blood.

Right and loft

hEP-'!}[:: ducts Comman hepalic duc
Fundus {— M /" Coelise trunk

/F\hdumlnaamﬂ% \ "
plent w ey
Seissitor A

Chifice of pecessomy
pancreatic dust

Chifice of comman="

bile duct and

pancreafic duet

Fig : 5.1-17 The gallbladder and pancreas and their
systemns of ducts. Both emply inio the duodenum, often
by a common orifice

Pancreatic juice
(1) Amount : 1-1.5 l/day
(2) Chemical nature : alkaline
{3) pi:7.1-82

{4) Control of secretion : Hormonal and normal mechanism.
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Secretin hormones stimulate the preduction of more alkaline
pancreatic juice but low in enzyme content. Pancreozymin or
Cholecystolinin  stimulates the production of enzyme rich
pancreatic juice.

{5} Chemical composition : Water (99%), enzymes and salts,

Functions of pancreas and its enzymes

(1] The islets of Langerhans secrete insulin and alucagon
hormones.

{2} The exocrine part of pancreas secretes pancreatic juice.

(3) Elastase : It act upon elastin protein.

Enlernkinase of =
Intestinal fuice

(4} Trupsinogen Trypsin.

T in
{5) Trypsinogen ——2——y Trynein.
) Trypsinoge = o

Trypsin .
& ;
(8) Chymotrypsinogen -—M——b chymotrypsin

(7} Polypeptides + peptones S S, Tripeptides

{Pancréatic prmtensa)
+ Dipeptides + Oligopeptides.

(8) Starch —M-ML} Maltose + lsomaltose + [imit
(Pancreatic mmdasel
dextrin,
Sloapslh
{9) Emulsified Lipids = T Fatty acids +

Glycerol 4+ Manoglycerides.

(10) Nucleic agid —Dudease Nueleotides + MNucleosides.

(11) Nuclgic acid —Nuckeosidase Furines + Pyrimidines.

(12) Polypeptides — -hymotvesin_, Oligopeptides,

Liver

(1) Structure : The liver is largest and heaviest gland in the
body. Its upper and anterior surfaces are smooth and curved to fit
the under surface of the diaphragm; the posterior surface is
irregular in outline. It consists of three lobes in frog: right, left and
medlan; five [obes in rabbit: left lateral, left central, spigelian, right
central and caudate; four lobes in man: right, left, quadrates and
caudate lobe. It is divided into two main lobes : right and left lobes
separated by the faleiform ligarment.

Quadrate lche
Gall Bladad

Lat lobw
Right lobe

Fig : 5.1-18 Liver of man (veniral view)

A pear-shaped sac, the gall bladder is attached to the poslerior
surface of the liver by connective tissue. The right and left hepatic
ducts join to form the common hepatic duci. The latter |olns the
cystic duct, which arises from the gall bladder. The custic duct and

commeon hepatic duct join to form common bile duct or ductus
cholidochus which passes downwards posteriorly to join the main
pancreatic duct to form the hepatopancreatic ampulla (ampulla of
Vater). The ampulla opens Into the duodenum. The opening is
guarded by the sphincter of Oddi. The sphincter of Bovden
surrounds the opening of the bile duct before it is joined with the
pancreatic duct. The basic structural and functional unit of the liver
is the hepatic lobule,

Falciform ligament
8 Diaphragm

-Coronany
" ligament

L. Comman hepatic duct
Hound ligament

“Tall
~ Body
T I 1 : “Duet of wirsung
‘ﬁ"_ B - Head
23 am & dejunum

Gallbladder

Duedenum
Duct of santotin|

Ampulla of vater-

Fig : 5.1-19 Relation of Pancreas to the liver, gallbladder and
duodenum

Each lobule is composed of plates of polvhedral, glycogen-rich
cells, the hepatocytes, arranged radially around a central vein.
Between the plates are radial blood sinusoids. At the periphery of
the lobules, the branches of portal vein, hepatic artery, bile ducts,
and lymphafics course together. A network of tubular spaces
between the hepatocytes represents the bile camalicull. At the
periphery of the lobule the bile canaliculi empty into small hering's
canals walled by cubcidal epithelium. These canals lead into bile
ducts walled by columnar epithelium. The sinusoids are lined by
incomplete endothelium with scattered phagecytic Kupffer cells,
that eat bacteria and foreign substances

Gotr el . Bile canaliculi
To hepaiic
vein -/ i Bile duct
e il NS | Branch aof
portal vein
Branch of
hepatic artery
Hepatoovies
Recticuloend
othelial
! {Hupffer) cell
— Connective
fissue

Central vein

Sinusoids

Fig : 5.1-20 Histology of a lobule

Gall bladder : The gall bladder is a slate-blue, pear-shaped
sac connected with an supported from liver by a small omentum or
ligament. lts distal part is called fundus, while the namow part,
cantinuad as eystic duct, is called the neck,
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Right hepatic duct Left hepatic duct

Common hepatic duct

Fig: 5.1-21 Showing gall bladder, different ducts
and hepatopancreatic ampulla

Part of dusdenum

A-Bile duct

Sphincier of boyden f
Sphincter of oddi mf’f Main pancreatic duct
"} -
Hepatopancreatic ampulla

Fig : 5.1-22 Showing sphincter of boyden
and sphincter of eddi

Functions of liver : Liver, the largest gland of verlebrate
bady, is an essential organ, which performs many functions —

(1) It secretes bile which is a complex watery fluid containing
bile salts {Na taurocholate and Na glycocholate), bile pigments
(biliverdin and bilirubin}, cholesterol, mucin, lecithin and fats etc. It
breaks and emulsifies the fat,

(2} In the liver, haemaoglobin of the worn out erythrocytes
breaks down to bile pigments bilirubin and billverdin, The bile
pigments are also converted in the bowel into stercobilin which
colours the faeces.

(3} Excess guantities of carbohydrates (glucose) are converted
to glucogen (Glycogenesis) in the presence of Insulin in the liver
cells, and stored therein.

(4) Glycogen is a reserve food material, which is changed into
glucose (Glycogenolysis) and released inte the blood at
concentrations maintained constant by the liver. In this way,
blood-sugar level is mainiained under diverse dietary conditions.

(5) Under abnormal conditions, liver can convert proteins and
fats into qlucose by complex chemical reactions. Formation of this
“new sugar” fe. from non-carbohydrate sources, is called
gluconeogenesis.

(&) If the level of blood—glucose rises beyond normal even

after glucogenesis and catabolism, the excess glucose is converied
into fat and stored in the liver. The process is termed lipogenesis.

(7) Amino acids resulting from prolein digestion linally come
into the liver from the intestine, They are partly released into the
blood for distribution and protein synthesis, partly transaminated
into other amino-acids and deaminated.

{8) In the embryo, red blood cells are manufactured by the
liver. In the adult, liver stores inorganic salts of Iron, copper and
vitamin B,z (anti-anaemic factor) and thus helps in the formation
of red blood cells and haemeglobin.

(9) Liver functions as a store-house for blood and regulates
blood-volume,

(10) Fibrinogan, prothrombin and certain other blood
coagulation factors are formed in the liver. Heparin is an
intravascular anticoagulant that is stored in the fiver.

{11} The plasma proteins serum albumin and serum globulin
are synthesized by the liver from the amino acids.

(12) Liver synthesizes vitamin A from the provitamins A
{carotenoid pigments). Liver cells also store fal-soluble vitamins
A, D, E and K. Besides, it is the principal storage organ for
vitamin B,

{13} The liver is the site of detoxification of different toxic
substances either produced in the body or taken along with food.

(14) 1t is the main heat producing organ of the body.

(15) Hupffer cells in the liver sinusoids phagocytose and
remove bacteria, worn-out blood elements and foreign particles.

(16) Liver Is an important site of lymph formalion.

Bile/chole

(1) Amount : 800-1000 m/ daily. On the average about 700 mi,

{2) Source : Secreted by hepatic cells

(3} Storage site : Gall bladder

{4) Colour : Greenish-blue

(5) Chemical nature : Alkaline

(6) pH : 7.6-8.6

Functions of bile

(1) Emulsification of fats.

(2) Helps in absorption of fat-soluble vitamins,

(3) Increases alkalinity to make the medium suitable for
enzymatic action.

(4] Elimination of heavy metals such as Cu, Hg, Zn ete.

(5) Elimination of excess of bile pigments.

(6] Stercobilin and urobilin (urobilin found in urine) is formed
by bilirubin and biliverdin is responsible for colouration of faeces.
Physiology of digestion

The process of digestion involves following steps -

{1) Ingestion : It is the intake of food most of the animals
capture the prey/food with the help of mouth or tongue.

{2} Mastication : The process occurs in the buccopharyngeal
cavity of mammals with the help of teeth. During this process food
is broken down into small pleces, which inereases its surface area.
In frog teeth are not meant for mastication but prevents the escape
of prey from mouth.
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I{S} Deglutition / swallowing : The passage of food from
buccopharyngeal cavity to oesophagus/stomach. In mammals
balus of the masticated food is formed in buccopharyngeal cavity
which easlly slides into oesophagus. It is a voluntary reflex
mechanism. Peristalsis is alternative contraction and relaxation of
circular and longitudinal muscles produces the wave of contraction
due to which the food passes from front to backward direction in
the lumen of alimentary canal. The phencmenon s called as
peristalsis. Beside alimentary canal, it is also found in vas
deference, ureter etc. Peristalsis is maximum in cesephagus and
minimum in rectum.

Nasophanmx r
Hamdpalate & ~

Safi ﬁﬁi: . -——-’”r&:"-:_;_ Balus Bolusi,_ ’(
Orophansnx = 35 y I
Egiglatts —gp - Y
Lanmpophanyms o g — ¢ 2y e
Lonymx | Ml j J
Oesophagus — |
(a) (b)
Fig : 5.1-23 Deglutition (swallowing); (a) Position of structures

belore swallowing, {b) During the pharyngeal stage of swallowing

Antiperistalsis is the peristaltic wave occuring In the reverse
direction. It oceurs in alimentary canal and results in vomiting. The
phenomenon is ealled as “Requrgitation”,

(4) Digestion : The process by which complex food is
converted into simple food with the help of digestive enzymes. The
process of digestion in mammals starts in buccopharyngeal cavity,

(it Digestion in buccopharyngeal cavity : In
buccopharyngeal cavity of mammals only starch s digested which
is 5% of total food or 20-30% of carbohydrates,

il Digestion in stomach : Chiefly proteins is digested in
stomach,

{li} Digestion in small intestine : All three component
carbohydrates, proteins and fats digested in small intestine with tha
help of enzymes secreted by pancreas and intestinal glands,

(5] Absorption : Ingestion and digestion are the first two
phases of the physiological processes oceuring in the alimentary
tract. The third phase is that of absarption by which the digested
nutrients are absorb through the wall of gut inta blaod.

(i} Absorption from the mouth : Nermally, there s no
absorption from the mouth, but a few drugs may be absorbed into
the blood through the mucous membrane, if allowed to dissolve
under the tongue, e.g,, isoprenaline, glyceryl trinltrate.

[iil Absorption from the stomach : In the stomach,
absorption takes place to a limited degree. The only substances
normally absorbed from the stomach are sume water, glucose and
considerable amounts of alcohol. These substances are absorbed
through the walls of the stomach into the venous circulation,
Although iron absorption takes place in the small intestine, it is
dissolved out of foods most effectively in the stomach in the
presence of HCI.

{iii}y Absorption from the small intestine : The small
intestine is the main absorptive argan, About 90% of the ingested
foodstuifs are absorbed in the oourse of passage through the small
intestine.

There are two general pathways for the transport of materials
absorbed by the infestine; the veins of the hepatic portal systam
which lead directly to the liver; and the lumphatic vessels of the
Intestinal area, which eventually lead to the bloed by way of the
lymphatic system and the thoracic duct.

Absorption of carbohydrates : The products of
carbohydrate digestion are absorbed from the intestine into blood
of the portal venous system in the fom of monosaccharides,
chiefly the hexoses (glucose, fructose, mannaose and galactose),

Absorption of amino acids and protein : It is probable
that under normal crcumstances the dietary proteins are almost
completely digested o their constituent amino acids and that these
end products of protein digestion are then actively transported
from the intestine into the portal blood. Surplus amino acids are
also withdrawn from portal blood by liver cells and deaminated
into ammaonia and keto acids. The ammonia is converted to urea
and released Into blood for excretion by kidneys, while the keto
acids are converted to glucose or pyruvic acid and utilized for
energy-production or for storage as glycogen and fat.

Absorption of fats : The dietary fat |5 digested, by the
action of the pancreatic lipase present in the intestine, partially inta
glycerol and fatty acids and partially to split products such as
monoacyl giycerols. These products of fal digestion enter the
mucosal cells of the small intestine in the forms of micelles, latty
acids and glyceral.

By the lacteals, the fat is carried lo the cisterna chyli {(meaning
the receiver of the chyle') and then by the thoracic (lymph) duct to
the left branchiocephalic vein, where it enters the blood. The
lymph reaching the thoracic duct from the intestines contains an
excess of fal giving it a milky appearance. It is called chyle. In this
way, fatty acids and glycerol are eventually brought into the blood
stream and so, by a dircuitous route, to the liver. In the liver, they
are reorganized and recombined to form human fat.

Left subclavian Villus (greathy enlarged)
vein *
#ﬁ'l' e Short .;. ! % Chy]cm]cmn
Liver i ‘f].- chainLi; 11
TE ',' fatty acid % ,,.;.r Bload eaplllany
A
= G portal vein 8
Thoracie | ﬁminud?;idde i: TI"-Lacteal
ques . Venule 2 i |~ Arleriole
Blood & !
.'- o eal
Lymphatic vessel 2 &
*—  Lymph

Fig : 5.1-24 Movement of absorbed nutrients into the blaod
and lymph



772 Digestion and Absorption

Absnrpliun of vitamins : Water-soluble vitamins like
members of B complex (except B;;) and vitamin C readily diffuse
across the walls of the intestine inte the blood. The fat-soluble
vitamins A, D, E and K are dissolved in micelles, which enter the
miicozal cells of the Intestine, by simple diffusion. The absorption
of these fat-soluble vitamins is markedly decreased in the absence
of hile.

(iv) Absorption in large intestine : About 100-200 ml. of
the water of undigested food is absorbed in the colon. It helps in
maintaining the body water level. Some amount of mineral salts
and vitamins are also absorbed. The symblotic bacteria (E. coli)
present in the large intestine, converts the inactive vitamins into
active forms (lLe, they synthesizes vitamins [vitamin B complex
and vitamin K} which are absarbed.

(6) Assimilation : Conversion of absorbed food into active
cytoplasm within cell is called as assimilation.

{7) Faeces formation : The phenomenon occurs in colon
due to absorption of water, salis, minerals and vitamins. The
peristalsis in colon also helps in faeces formalion.

(8} Egestion / defaecation : The elimination of facces from
the alimentary canal is called egestion or defaecation. The faeces is
waste matter discharged from the alimentary canal.

Pseudo-rumination or coprophagy : Animals swallows
night faeces and recycle il through the gqut to complete the
digestion of cellulose and, making full use of their food. This habit
is called coprophagy. Example — Rabhit.
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Fig : 5.1-25 Absorption of digesied nutrients In the small intestine

Table : 5.1-4 Summanry of physioloay of digestion Major gastroiniestinal enzyme in mammals

Name of gland j::::“; "n:]'::i‘;‘:‘:H Name of enzyme | Site of action Substrates Products
Salivarny glands Saliva (.3 - 6.8) Pivalin/ Salivany Mouth Starch, dextrins, Dextrins; maltase, isomaliose and
amylase glycogen lirmit dextrin.
Gastric glands Gastric Juice {1-3} Pepsin Stomach Proteins, casein (Milk) | Peptones, paracasein (curd).
Proteoses
Rennin Slomach Casain Paracasein
Gastric lipase Stomach Fats Fatty acid and Glycerol,
Liver Bile juice [7.6-8.6) No enzymes Duedenum Fat Makes the food alkaline,
emulsifies fat and kills the harmful
bacteria,
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Liver Bile (7.6 = 8.6) No erzyme: but useful digestive juice, provides allaline medium. stops the action of HC|. Emulsifies fats
and ldlls harmiul bacteria.
Pancreas Pancreatic Juice Amylase Diastase Small intestine Starch, ‘Limits' dextrins, mallose,
(71-82) dextrins, glyeogen, Isomaltose.

Trypsin Small intestine Proteins, Chymotry- Peptides, Chymotrypsin (nctive)
psinogen (inactive) catboiy  peptidases (active)
procarboxy pept- Elastnse (active], Fibrin ({clot)
idases [inactve) Paracasein {ourd)

Fibirinogen {bload)
Casein (milk)

Chymatrypsin Small intestine Pepiones Peptides

Carboxypeptidases | Small intestine Peplides Smaller peplides and Amino

acids.

Lipase [ Steapsin Small intestine Triglycerides Meno-glycerides, fatty acids

DNAase Small intestine DNA Deoxyribonudeotides

RNAase Small intestine RINA Ribonuclectides

Intestinal glands Intestinal Juice Enteropeptidase | Small Infestine Trvpsinogen Hﬁn {;ac_uw_l ) ]
(7.5-8.3) [enterokinase) (inactive]

Aminopeptidase Small Intestine Peptides Smaller peptides and aming acid

Dipeptidases Small Intestine Dipeptides ‘Limit Amino acids
dextrins’

lsomalinse Small Intestine lsomaltose Gluense

Maltase Small [ntestine Maltose Glucnse

Sucrase/Invertase Small Intecting Sucrose Glucose, fructose

Lactase Small Intestine Lactose Glucose, galactose

Lipase Small Intestine Triglycerides Monoglycerides, fatty acids

Nucleotidase Small Intesting Nucleotides Mucleosides, inorganic phesphate

Nudensidase Small Inlestina Nucleosides Puring, pyrimidine, pentose,

Phosphorylases Phosphate phosphate

{9) Hormonal control of digestion : Activities of digestive
tract are coordinated by nervous and endocrine systems. Sight and
smell of food stimulates nervous system which induces the salivany
glands to produce large quantity of saliva, stomach fo release its

Table : 5.1-5 Gastrointestinal hormones In mammals

hormone gastrin and intestine to produce intestinal hormones.

Other hormanes are produced in sequential order, All of them are

polypeptide hermones.

Hermone Source Stimulus for secretion Target organ Action
Gastrin Mucosa of pyloric | Distension of stomach on | Stomach Stimulates secretion of gastric juice
stomach food entry Canstricts cardine sphincter
Enterogastrone | Duodenal epithelium Chyme entry indo duodenum | Stomach Slows gastric contractions to delay its emplving.
Stops secretion of gastric julee,
Secretin Ducdenal epithelium Acidic chyme enitny into | Pancreas Relzase of sodium hicatbonate in pancreatic
dundenum julce,
Liver Steps up secretion af bile
Stomach Inhibils secretion of gastrin
Cholecystokinin | Duedenal epithelium Presence of fats in duodenum | Pancreas Release of enzuimes in pancreatic juice
(Pancrenzymin) Gall Bladder Release of bile from gall bladder
Villikinin Intestina! epithelium Food in small intesting Intestine Accelerales movements of villi.
Dueerinin Intestinal  epithelium | Acidie chyme in intestine Intestine {Brunner's Release of viscous mucous from Brunn;rr'_s_
{Duodenal mucosa) gland) glands.
Enterocrinin Intestinal epithelium Acidic chyme in intestine Intestine [crypts of Release of enzymes from Lieherkiln's coypis.
{Duodenal mucesa) Licberkuhn's)
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Hutrian

The substance used for nuirition are called nutrients,
Nutreology is the study of food and their use in diet and therapy.
Types of nutrition

(1) Autotrophic / Holophytic : The individuals, which
synthesizes their own food, It can be grouped into two following
categories —

(i} Photoautotrophs : The individual, which synthesizes their
oum foad from CO, and H,O in presence of sunlight. Examples —
Green plants, euglena, green sulphur bacteria, chlorobium.

(ii) Chemoautotrophs : The individuals which synthesizes
their food with the help of chemical. Examples — Sulphur bacteria,
nitrite bacteria, nitrale bacteria, nittosomaonas, nitrifying bacteria-
nitrosomonas, nitrobacter etc.

{2) Heterotrophic : The animals derive organic food
materials by consuming bodies or products of other living or dead
plants or animals. Heterotrophs are of following three types on the
basis of their mode of feeding.

{ii Holobrophic or Holozoic : These individuals ingest
mostly solid food, Example - Animals,

li) Saprotrophic or Saprobiotic : They feed on dead
organic matter. They absorb food through their body surface,
organic fluids formed due to putrefaction of dead organism.
Example - Bacteria, fungi, some protozoans elc.

(iil) Parasitic : These individuals derive their foed from the
body of their host. These may live inside or upon the bodies of
their hosts, or may only periodically visit them for feeding. e.g.,
Ectoparasiles {Lice) and endoparasites [Ascaris, Taenia salium),

(3} Myxotrophic nutrition : They cammy out autofrophic as
well as heterotrophic nutrition. Example — Euglena.

Modes of animal nutrition

On the basis of food, holozoic or holotrophic or ingestive
nutritionally animals are classified into following —

{1) Herbivorous : The animal which exclusively feeds on
plants. Their length of alimentary canal is more as compared to
others. Examples - Tadpole larva of frog, rabbil, cow, horse,
sheep etc.

(2) Camivorous : The animal which lills and feeds on other
animals. The length of their alimentary canal s minimum.
Examples — Tiger, lion etc

{3} Omnivorous : The animal which can take both plant and
animal product as food. They have maximum type of digestive
enzymes. Example - Human, Dog, Prawn,

(4) Insectivorous : The animal which feeds on insects,
Example - Frog, Common bats, wall lizards.

{5) Sanguivorous : The animal which feeds on blood of
other animal, Examiples — Leech, body louse, mosquitn, vampire
bat eic,

{6) Carrion Eaters (Scavangers} : They feeds on dead
animals also termed as scavangers. Examples — Hyaena, neltura,
lites etc.

(7) Cannibalus : Organisms which feeds on its own species.
Examples — Cockroaches, some fishes, frog, snakes ete.

(8) Detritus : Animals feed chiefly upon organic matters
present in the humus. Examples — Earthworm.

(9) Coprophagus or pseudorumination or refection :
Animals which feeds on their own faeces. Example — Rabbil,
Guinea pig

(10) Larvivorous : Feeds on larva. Example — Gambusia
{mosquito fish) and Dragon fly.

{11) Frugivorous : Feeding on fruits. Example — Pamot, Bat,
Squirrel.

(12} Food robbers : Feed upon food formed in alimentary
canal. Example — Ascarls, Taenia solium,

{13} Filter feeder : Paramecium, Unio, Spange.

Feeding mechanism

{1) Feeding mechanism in liquid feeders (fluid feeders)
are as [ollows —

(i) Diffusion Many parasitic organisms (protozoans,
tapeworm) absorb the dissolved organic food through general
body surface.

(i) Pinocytosis (cell drinking) : Ingestion of liquid food by
invagination through surface of body. Finocytosis channels are
formet at body surface to endase the fluid food from surrounding
medium. Lower ends of channels are pinched off as pinocytic
vesicle or pinosomes,

(i) Blood sucking : Their mouthpars are modified for
sucking blood. Examples — Vampire bat, mosguito etc.

(2} Feeding mechanism in microphagus animals (filier
feeders) : The foed of such animals (paramecium, sponges,
corals, bivalves, tadpole etc.) is suspended in water fluid and they
have fillering devices (clusters of pseudopodia, cilia, flagella, sheets
of mucous etc.) or feeding on small micrascopic animals like -
Amoeba, Paramecium elc.

Nutritional requirements

{1) Food : All living organism needs food. Animals are unable
to synthesize thelt own food hence they obtain it from outside
sources. Animals require food for three main purposes, such as
food as a fuel which provides enerqy and material for body
maintenance, food for movement of body includes muscles
contraction etc., food for growth as well as for the synthesis of
body substances,

(2) Components of food : These are of following types -

(i} Carbohydrates : They are made up of C : H : O, having
H and O in the ratio of 2 : 1 and the general formula is (CH,O),.
They are the chief source of energy. The source of carbohydrates
in our food is cereals and pulses,

Table : 5.1-6 Types and examples of carbohydrates

Examples

Types of
carbohydraie
Maonosaccharides

Glucose (the main blood sugar)

Fructose (found in fruits)

Galactose (in milk sugar)

Deoxyribose (in DNa)

Ribese (in RNA)

Suerose (table sugar) = glucose + fructose
Lactose (milk sugar) = glucose + galactose
Maltose = ghicose + glucose

Givcogen, the stored form of carbohydrale in
anirmals

Starch, the stored form of carbohydrate in food
Cellulose, part of cell walls in plants; not digested
by humans but aids mevement of food through
Intestines

Disaccharides

Palysaccharides
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Specilic features

(1) Storage amount : 900 gm approx.

{2) Storage site : Chiefly liver and muscles,

{3} Daily requirement : 500 gm approx.

(4) Source : Chiefly cereals (rice, wheat, maize), pulses,
potato, fruits, sugarcane, milk, honey, sugar etc,

(5} Caloric value : 4.1 k cal fgm

(6) Physiclogical value : 4.0 k cal./gm

Functions of carbohydrates

(1} Carbohydrates, especially glucase, are the main respiratory
fuels.

{2) Ribose and deoxyribose sugars are compaonents of nucleic
acids (DNA and RNA). Galactose is a structural component of
medullary sheath,

(3} Monasugars act as monomers for the formation of
disaccharides and polysaccharides.

{4) Starch and glycogen, serve as reserve fuel,

(5) Excess of glucose may also be changed into fats
(lipogenesis) and stored in liver, adipose lissue and mesenteries.

(6) Glucose has antihetogenic role as it prevents the
incomplete oxidation of fats and formation of ketonic bodies in the
blood,

{7) Glucose spares the amino acids for protein synthesis.

{8} Sucrose is the major form in which sugar is transported in
the plant body. Sucrose is storage sugar of sugarcane and sugar
beet,

{9) Cellulose, hemicellulose etc, are the main components of
cell wall of plants.

(10) Chitin is main component of cell wall of fungi and
exoskeleton of crustaceans,

{11) Heparin prevents the blood clotting inside the blood
vessels (Anticoagulants).

(12} Glycoproteins form a protective layer, ghycocalyx, on
intestinal cells.

{13} Hyaluronic acid acis as a Jubricating fluid in the synovial
joints between the limb bones.

{14] Blood antigens like A, B and Rh-facior ame
glycoproteinaceous and provide immunity to the individual.

{15) Sugars are also important components of some
glycoproteinacenus hormones like FSH (Follicular stimulating
hormone), LH (Luteinizing hormone) ete. FSH controls
gametogenesis while LH conbols the ovulation and formation of
corpus luteum,

{16} Carbohydrates may be changed into amino acids.

{17) Oligosaccharides of cell membrane help in cellular
recognition.

(18} Cellulose forms roughage of foed which stimulates the
secretion of digestive juices. It also helps in peristalsis.

(19) Cellulose nitrate Is used in explosives.

{20) Carboxy-methyl cellulose is used in cosmefics and
medicines.

{21} Cellulose acetate is used in preparing cellulose plastics,
shatter-proof glass, fabrics etc.

fii] Lipids and fats : Fats and all fat like substances are
called lipids. They are composed of C, H and O. They are
insoluble in water but soluble in ether, aleahol, chloroform etc.

LA REAL
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Table : 5.1-7 Types of lipids in the body
Types of Lipid Functions

Triglycerides (fats and | Prolection, insulation, enerqy storage.

oils)

Phospholipids Major lipid companent of cell membranes.

Steroids

Cholesterol Minor  component of all animal el
membranes; precursor of bile salis, vitnmin D,
and steraid hormones,

Bila salis Needed for abserptian of dietary lipids.

Vitamin D Helps requlate calcium level in the body;
neaded for bane growth and repair.

Adrenocortical Help requlate metabolism, resistance to stress,

hormones and salt and water balance.

Sex hormaones Stimulate reproductive functions and sexual
characterstics

Eicnsanoids Have diverse effects on blood clotfing,
inflammation, immunity, stomach acid
secrelion, airway diameter, lipid breakdown,
and smoath muscle contraction.

Other Lipids

Fatty acids Catabolized ta generate adenosine
triphosphate (ATP) or used in synthesie
triglycerides and phosphalipids.

Carofenes Meeded for synthesis of vitamin A. which is
used to make visual pigments in the eyes.

Vilamin E Promotes wound  healing, prevents tissue
scamring, contributes fo the normal structure
and function of the nenous system, and
functions as an antioxidant.

Viamin K Required for synthesis of hlood-clotting
proteins.

Lipoproteins Transport lipids in the blood, carmy triglyeerides
and cholesterl to tlssues, and remove excess
cholesterol from the blood.

Specilic features

(1) Source : Butter, ghee, liver oil, vegetable cooking oil etc.
{2} Daily requirement : 50 gm.

(3) Starage site : Subcutaneous fat, adipose cells.

(4} Caloric value : 9.45 k callgm.

(5) Actual value : 9.0 k callam.

Functions of lipids

{1) The fats acts as concentrated fuel. The calore fuel value of
1 gm of fats is 945 keal, while the physiological fuel value of 1 am
of fats is 9.0 keal (37 kJ), which is about 2.25 times more than the
energy provided by same amount of glucose.

(Z) The fats are also highly suitable for storage as the reserve
lood material. It is mainly stored in the liver, beneath the skin, in
the brown deposits and in the fat bodies. Normally, the fats
constitule about 4% of liver by weight.

{3) Fats stared in the subcwlaneous tissue insulate the body
against the loss of heat energy, so conserve the body heat. Thus,
fats help in homecthermy.
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(4) Medullary sheath is formed of white falty substance,
myelin, which insulates the nerve fibres and prevents the loss of
energy.

{5) Fats forms the protective shock absorbing cushions around
a number of argans like the eye balls, kidneys (renal fat), ovaries,
efc.

{6) These help in the absorption of fat-soluble vitamins like A,
D,Eand K.

{iii) Proteins : They are composed of C. H. 0. N and some
in addition contain S and P. They are complex, versatile,

{ii) Derived proteins : These are formed by the partial
hudrolysis of simple proteins and include peptones, protenses efc.

Specilic fealures

(1} Source : Chief source is pulses, eaq, milk, meat, fish, leafy
vegetables, soyabean, groundnut elc.

{2} Daily requirement : 70-100 gm.
{3) Calode value - 5.6 k callgm.
{4) Physiological caloric value : 4 k caligm.
Table : 5.1-9 Types and functions of protein

macromolecules with very high molecular weight. Their unit is Types of Protein Functions
amino acids. Oul of the 20 amina acids, required in human (o Structura] Fearshutianalh S e A
build proteins, half of them are essential and rest are non-essential body. -
amino acid. Essential amino acids are those, not synthesized by Examples - Collagen in bone and other
human body and are present in food. The non-essential amino connective issuex, and keratin in skin, hair, and
acids are thase which can be synthesized by human body. fingernails,
Table : 5.1-8 Types of amino acids Regulatony Functions as homeones that regqulate various
Dispensable or Essential Non-dispensable or physiclogical processes; control growth and
aminn acids Nonessential amino acids development; as neurofransmitters, - mediale
Argini Giydn tesponses of the nervous system.
ne e
- Exomples - The hormone insulin, which regulates
Efosine Alanine blood  glucose level. and a neurctransmitier
Isoleucine Serine known as substance P, which mediates sensation
Leucine Aspartic acld of pain in the nervous system.
Methlonine fsparagine Contractile Allow shertening of muscle cells, which produces
Phemidiaring Cystine moument, |
Threonine GhiEricecd Examples : Myosin and actin,
Tryptophan Glitamine Immunological Ald responses that protect body agalnst foreign
substances and invading pathogens.
Lysine Proline 1
Vali E— Examples : Haemoglobin, which transports most
e g oxygen and some carbon dioxide in the blood.
Arginine and histidine are considered semi indispensable Calalytic Act as erzymes that requlsie biochemical
amino acids. These two are not essential in the adult organisms. reactions:
Classification of proteins : They are following types — Exumpies Salivary amylase, sucrase and
{1) On the basis of structure of molecules ATPase

(i} Fibrous : Examples — Collagen, myosin, keratin, fibrin of
coagulated blood etc.

(i) Globular : Examples — Albumin, globulin, haemoglobin,
enzymes, snake venom eic.

{2} On the basis of their chemical nature : The proteins
are divided into three categories -

{i) Simple proteins : These are formed of peptide chains
and vield only amino acids on hydralysis. On the basis of shape,
these may be fibrous proteins e.g. collagen of white fibres, elastin
of vellow fibres, keratin of exoskeletal structures like nails, horns,
hoofs, hair, feather etc; globular proteins eg albumins and
alobulin of blood plasma, protamines, histones, glutelins elc.

{ii) Conjugated proteins These are formed aof a
proteinaceous and a non-proleinaceous prosthetic group. These
include nucleoproteins (of chromosomes-DNA and proteins; and
ribosomes-RNA and proteins), glyeoproteins (of blood-antigens),
phosphopreteins (casein of milk), lipoproteins (lipovitellin of egg-
yolk), chromoproteins (haemoglobin of RBCs), haemoeyanin,
thodopsin (visual purple), iodopsin (visual violet), cytochromes),
metalloproteins (carbonle anhydrase enzyme with Zn*) ete.

(iv) Vitamins

Historical review

M. I. Lunin (1881) discovered vitamins. The term 'vitamin'
was first used by Funk in 1912, Hopkins and Funk (1912}
propounded a ‘vitamin theary'.

Definition : Vitamin are complex organic compounds
needed daily in minute quantities and act as growth and metabalic
requlatory substances.

Sources : Vitamins can only be synthesized by green plants,
hence animals depend for their vitamin requiremeni upon the
plants. Human body manufactures vitamin D using ultraviclet mys
of sunlight and can store A, D, E, K and Bj;. The chemical
compositions of vitamins are known and it is possible to synthesize
them.

Importance : The vitamins are not a sources of enargy. They
requlate the various metabolic processes. They mostly act as the
constituents of coenzymes in the cells,

Types : Vitamins are divided into two groups -

(a) Fat soluble vitamin : A, D, E and K.

(b} Water soluble vitamin ; B complex and C.
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Table : 5.1-10 Fat soluble vitamins

Name of Daily Na f
vitamins and | Discovery Sources requirement | R Symptoms Other
chemical per day b el ) Features
lormiula e
Vitamin A or M- Butter, liver ofls, | 2mg Part of wusual | Xerophthalmia Drying of eyehall | Synthesized
Eetinol or anti | Collumn egg yolk, mango pigment. Night blindness or | Unabls o see in | and stored in
serc-phthalmic | and  Davis | and erange, camot, maintenance of | nycalopia dim light the liver.
or anfi inlection | (1913) yellow, green epithelia and || Keratomalacia. Epithelium Destroyed by -
vitamin vegetables, m“ﬁi‘m :: Dermalosls keratinised strong light
CogH g0 T Dry sealy skin
Beta carotene
act as
Antioxidants,
Vitamin D or Steenbock Cod lwer il | 001'mg Facilitales Richels in | Deformities ol | Synthesized In
Ermoealeiferol | and  Hess | butter, fish, eags, absorption  of | children bones like | the body on
or sunshine | 1924) milk, brain, lung, calcium and bowlegs, pigean | exposure of
vitamin or anti and spleen. phosphorus by | Osteomalacia  in | chest shin
ricket vitamin intesting  and | o Weak  banes | (7-hydroxy
CagHi O thelr retention liable o easy | cholesterol)
in body and fracture o light
deposition.  in Destroved by —
bones, aral
contraceptives
Vitamin E or Evan' and | Fresh green | 20 mg Antloxidant Anaemia Destructlion.  of | Destroyed by
«t Tocopherol sora (1922) | vegelables, meat, and some role | Sterility RBC. DV = rays.
ar anti sterility volk,  vegetable in ETS. DNA / In male causes | It is alsa used
vilarnin olls, butter and RNARBC sterility and  in | for curing
CasHas 0, cheese, peanuls formation female abortion | fumour and
: wheal germs. promale wound Miscidar airoph may oceur. Efect cancer
healing. V' | not proved in
man.
Degeneration . of
muscles
Vitamin K or Dam and | Fresh green | 0.07-014mg | Synthesis  of | Haemorrhage Reduced ability | Vitamin K s
Phylioquinone | Droisy vegetables, prothrombin for of blood to dot | synthesised - by
or (1935) tomatoes;,  liver, nomal clotiing and also leads to | intestinal
anki soyabean, cheese, of blood. haemarthages, microbes
haemaorrhagic edq. present in the
vitamin intestine,
Destroyed  by-
CarlesOs Sy
of antibiotics,
Table : 5.1-11 Water soluble vitamins
Name of
Name of
Vl‘l:a!:::i!:::ui Discovery Sources D.R. Function Deficiency Symptoms F:]a'::u
Formula Disease
Vitamin B; or C. Funk (1926) | Branrice, whole | 1-1.5 mg Act as  an | Beri-beriorDry | Loss of appetite | Beri-berl disease
THamine | o wheat flour, enzyme in | beri- beri iman) | and weight, | was discoutered
ant neuritic or egg, meat, liver cellular Polyneuritis  or | retarded  growth, | by Eijlenan
aniiberiberi veast cle respiration, role | wel bed — berj | muscular Destroved by —
CruHi NSO in nutrition  of | {animals) dystrophy, cooking
sadonle nerve cells. Cardiovascular | MNerves  become
Essential for | atrophy extremely irrtahle.
carbohydmte Heart enlargement
metabolism,
protein synthests
and control
water balance in
bady Majar
component  of
co-gnzyme

carboxulase.




778 Digestion and Absorption
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ot | Warburg and | Cheese, egg, | 1-2mg Required for cell | Cheilosis Craching of skin at | Stored In liver,
Gl roioy Christain veast, meat, growth. comers of mouth | Excess of this is
enzyme ar el T Form pair of Glossitis Inflammation  of ﬁil:malad i
Riboflavin or fremh coenzume (FMN, fongue ch
Lactoflavin  or €3¢ 1 FAD). Keratitis ] It is: associated
FEFERST Inflammation  of with the
el i physiology  of
Cy7HaN; O vision
Vitamin B, Williams Al foods, more | 5-10mg Part of co-| Buming feel| Nerve It cecurs in all
(1833) in yeast, enzyme A. | syndrome, deneneration types of plants
Yeast factor of kidnsy,  liver, needed for cell Nerv and animal
paniathenic ead, mieat, respiration, di ::us! tissues.
acid ar anti milk,  ground necessary for : ' deficien
greving factor niit normal skin and : :1_.;
an chick nerves. et kB
antidermatilis hair
factar
CoHy;0:N
Vitamin By or Goldberger Fresh  meat, | 16-20 mg It s an essential | Pellagra, Rough skin It is
: {1912) liver, fish, milk, component  of characterised by
il A corals: pulsas, NAD and NADP | Dermatis. 3p's fe.
p peliagra veast et thus form Inflammation of | dermatitis
reventing cognzymes, Diarth skin which | disrhoesa &nd
El‘:tm metabolism  of | RS becomes  scaly | dementia
carbohydrates, Dementia and papillated Destroged bw =
Cef1sNO, functioning _of | 1y, Dehydration !
gastrointestinal
tract and nervous | [4-D syndrome] | Neural Pellagra
systam deterioralion preventing factor
which may lead to | Goldberger alsa
madness called
Goldberger's p-
p factor
It s also
synthesized by
colon bacleria
Vitamin By or Guorgyi (1928) | Brewer's veast, | 2ma It ls esseniial | Anaemia Nausea, lack of | Term B was
pyrido-xine or liver, egg, volk, component  of Dermatitis: RBC (blood) e by
anti  dermalitis :if;evzgetnrqu!; ﬁm paralysis & | Disturbance of | Gyorgy.
factor TR, it death of rats. cen:!'al NeVOUS | Noctroyed by —
CaHy 04N promotes growth et gocking and oral
in rats used lor Skein leisons cuntraceplives
curing
tuberculosis, Mental disorder
Darmalitis
Vitamin H or | Baleman and | Yeast, 150-300 mg It acls as | Dermatitis Sealy and ilchy | It is synthesized
B; or Biatin or Allison (1916) vegetables and coenzymes  and shin Iy intestinal
eqg yolk essential for fat bacteria
Eosamjaiia i synthesis and Destroyed by —
CagHy N 055 enengy prolonged use of
production. antibiofics
Folic Arid or | Day (1935) Green 0.4 mg li forms | Megaloblastic Enlarged RBCs I is also
Vitamin M or vegetable coenzymes and | anaemia. Olcaraticn ¢ | synthesized by
folacin or Anti {spinach) play  essentlal oo Sk ™ | intestinal
anaemic factor Banana, wle iIn  cel bacleria
orange and metabolism, . |
Liver. Necessary  for Destroyed. by
: eooking
enythropoiesis,
required for DNA
gynthesis.
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Vitamin B,z Rickets (1948) | Meat,  egg, | 0003 mg Reguired  for | Pernicious Reduced It is alsa known
o liver, fish, chromosome anaemia formation of | a5 anti
Cmnceataig) synthesized by duplication  and envthrocytes in pemlciuusfar-:tur
ine or Animal intestinel formation  of bone marrow Also synthesized
protain  factar bacteria. blood corpuscles by  Intestinal
(APF) or bacteria in
Intrinsic  factor human calon
of castle Destroved by -
L‘,.H_D,,J"‘IHPCD excessive heal
Vitamin C or | Seent Gyowgul | Citrus fruits | 40-60 mg Functions as part | Scunay, Spangy and | Required by
Ascorbic Acid (1028) such as lemon, of  oxidation- bleeding  gums, | primates, all
CyHa0s mango, amla, reduction fragile blood | other verebrales
plumes, quava, systern. vessels and bones. | and some other
Helps in " inveriebrates
secrefion of can.  synthesize
collagen  cement vitamin C. It is
dentine.: the eardiest
HE‘IF! body ta known vitamin,
divelop It i wound
resistance to healing vitamin.
diseases. Destroed by
Helps in heating
abzarption of Ca
and Fe In the
intestine,
Wound healing,

Table : 5.1-12 Other Types of vitamins, functions and deficiency symptoms

Name of Vitamin

Funciion

Symploms of deficiency

Inositol or mouse antialopecia factor

Stimulale growth of mice. Spectacle-eve condition in rat
can be treated. Keep a limit on the cholesterol level in the

Causes reduced growth and alopecia (loss of hair) in
the mice. Alsa causes heemonhagic degeneration of

blaod of man. the adrenal gland.

Choline It is an important lipotropic factor which prevent excessive | Chronic deficiency causes cimhosis in the liver also
development of fatty liver. It takes part in the formation of | causes haemorhagic changes in hidney.
acefylcholine which s involved conduction of nemve
impulse,

Vit.P or citrin Control the permeability and fragility of the capillary wall | Iis deficiency causes subcutaneous bleeding due io

fo plasma protein works as the co-factor with vitamin C.

break down of capiliary walls,

(wii) Mineral elements : Thev forms approximately 4% of
body weight. They are essential to regulate the variaus metabolic
activities of the animals. The various types of mineral are group

into two calegories as minor element. Examples - Ca, S, P. Na etc.
and trace element examples — Cu, Zn, Mn etc. Some of these
minerals are described as follows -

Table : 5.1-13 Chart of important minerals required in animal bodies

Mineral elements Sources Significance Effects of deficiency
Minar elements Milk, Cereals, Cheese, Green | Required for formation of teeth and | Weak leeth and bones; retarded body
(1) Calcium-Ca Vegetables, Pods. bones, blood cofting, functions of nerves | growth.

and muscles,

{2] Phosphoms-P

Milk, Meat, Cereals.

Required for formation of teeth and bones

Weak teeth and bones; retarded body

and ‘acid-base balance; component of | growth and physiology.
ATP, DNA, RNA

(3} Sulphur-S Many proteins of food, Component of many amino acids. Disturbed protein metabalism

{4) Potassium-K Meat, Milk, Cereals, Frults and | Required for acid-base balance: water | Low blood pressure, weak museles; risk of

Vegetables regulation and function of nerves, paralysis.

(5) Chlorine-C! Table Salt. Required  for  acid-base  halance: | Loss of appetite; muscle cramps,
companent of gastric juice.

(8] Sodium-Na Tahle Salt. Required for acid-base and water balances | Low blood pressure. loss of appetite:
and nervous funchons muscle cramps,

(7} Magnesium-Mg Cercals, Green Vegetables, Cofaclor of many enzymes of glyeolysis | Ireqularities of metabolism, principally

and a number of other metabalic reactions
dependent upon ATP.

affecting nervous hunctions,
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m Meat, Eogs. Pods, Cereals, | Compenent o©of haemoglobin  and | Anaemia weakness and waak immunity
Green Venetnhies, cytochromes.
(9) lodine~! Milk, Cheess, Seafood, lodized | Imporant  component  of  thyroxin | Geitre, cretinism.
salt. hormone and requlate metabelism of cell
Trace Elements
{10} Fluorine—F Drinking water, Tea, Seafood Maintenance of bones and teeth. Weal teeth, Larger amount causes
mattling of teeth,
(11) Zine-EZn Ceveals, Milk, Eags, Meat, | Cofactor of digestive and many other | Retarded growth. anaemia, rough skin,
Sealocd SNIYITIes. weak immunity and fertility.
(12) Copper-Cu Meat, Dny fruits, Pods, Grean | Cofactor of cyiochmome oxidase enzvme. | Anaemia, weak blood wvessels and
Vegetables, Seafond. Necessary for imn metabolism  and | connective tissue and damage (o ceniral
development o blood ‘vessels and | nervoussystem,
connective tssues.
{13} Manganese—Mn Dry froits, cereals, Tea, Fruits | Cofactor of some enzvmes of urea | lmegular growth of bones, cartilages and
and Green Vegetables, synthesis and transfer of phosphate group. | connective tissues,
{14) Cobalt-Ca Milk, Cheese, Meat. Impariant comparnent of vitamin By Anaemia.
{15) Selenium-Se Meat, Cereals, Sea food. Colactor of many enmymes; assists vilamin . | Muscular  pain; ‘weakness of candiac
muscles.
{16) Chromium-—Cr Yeast, Sealood, Meat, Some | Imporant for calabolic metabolism. Irrequiarities of catabolic metabolism and
vegetables, ATP praductian,
(17) Molybdenum-Mo Cereals, Pods; Some Vegetable | Cofactor of some enzymes. Irequiar excretion of nitrogenous waste
products

Nutritional imbalances and disorders

Balanced diet : The diet which contain the various nutrients
in such proportions as can satisfi all the various needs of our body,
is called a “balanced diet”.

Table : 5.1-14 Balanced diet for moderately active adult

Indian
Name of food Recommended amounis (gms.
per day)
Aduli Adult woman
man
(1) Cereals (WheatRice) 520 440
(2) Pulses 50 45
{3) Milk 200 150
{4} Meat/Fish or Eng 20 30
{B) Fats [Oil, Butter, Ghee) 45 25
6] SugarMaolasses 35 20
|7) Root and Tubers {Raddish, 60 50
Potato, alc )
{8) Green lealy vegetables 40 100
(9] Oiher vegetables 70 40

The proportion of carhohydrates, proteins and fats into fulfill
energy requirement is 4 : 1 : 1 ie 656% of energy is obtained from
carhohydrates and 10-20% each from proteins and fats. This
amount of enemgy is fulfilled by intake of 400-600 gm of
carbohydrates, 80-100 gm of proteins and 50-60 gm of fats. The
balanced diet must also contain sufficient amount of minerals and
vitamins.

Metabolic rates

{1} Basal metabolic rate : Amount of energy required daily
by a person to maintain its basal metabolism and is about 1600 k
caliday.

(2) Routine metabolic rate : Amount of energu required
daily by a person 1o do his routine wark. It is about 2800 k cal/day
for males and 2300 k cal for female.

i3) Active metabolic rate : Amount of energy required
daily by a person (o maintain its high metabollc rate during heawy
physical work and is about 4000 te 6000 k cal/day for males and
4500 k cal for females, It has been scientifically determined that a
child of 4-6 vears approximately requires 1500, a child of 13-15
vears requires 2500 and a youth of 16-18 year requires 3000 k cal
of energy per day,

Table : 5.1-15 Daily Dietary Requirements of Nutrients (Recommended by Indian Council of Medical Research)

Individual Total | Protein | Calcium | Iron | Vitamin | Thiamin | Ribeflavin | Niacin | Folacin | Vitamin | Vitamin | Vita
kcal | (gms.) | (gms.) |(mgs)| A (ug) | (mgs) {mgs.) (mgs.) (tg.) | Byz{pg.) | C (mgs.) | min
D
(1)
(1) Man Moderately | 2800 55 14-0.5 24 750 14 17 19 100 1 40
active
(2} Woman 2200 | 45 0405 | 32 750 1.1 1.3 15 100 1 40
th] Moderately| 2700 D 1.4 a0 750 13 1.5 17 300 15 40
active
() Pregnant 2750 | 70 1.0 a2 | 118D 1.4 16 19 150 15 80
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uRTEAL
ACOKBETOT Lea

{3 Boy 2820| 8 | 0506 | 25 | 750 14 1 200
(16-18 years)
4 Gl 2200 44 | 0506 | 35 | 780 11 13 15 100 1 40 | 200
(1618 years)

Nutritional disorders : Every organism requires an
adequate supply of nutrients in proper proportion in their diet for
proper growth and development. There are two types of nutritional
disorders

{1) Diseases due to over nutrition

(i) Fluorosis : Caused due lo excess of fluorides. It results in
tooth and bone decay.

(i) Obesity : This is over-nutritional disarder. Il is caused
when “energy inputs exceeds energy output”. It results in
deposition of excess fat in the body.

{ili} Constipation : Slow movement of facces down the large
intestine causes accumulalion of dry and hard stool is colon, It is
generally caused by irreqular bowel hahits.

(iv] Diarrhoea : Rapid movement of faecal matter down the
large intestine causes loose stools called diarrhoea. |t may be also
caused by viral or bacterial infections of intestinal tract, particularly
of large intestine and by nervous tension,

(v} Piles or haemmorhoids : Enlargement of the anal veins.
It may be either hereditary or may be caused due to raapid changes
in the diel.

(vij Hypercholesterolemia : Caused due to excess of
saturated fats like butter, ghee, hydrogenated vegetable oils and
eggs etc. It results in increased level of cholesteral in blood,
arteriosclerosis, coronary thrormbosis, heart attack ete.

(vii) Hypervitaminosis A : It resulls i loss of appetite, body
hairs, painful swelling elc

{wiii) Hypervitaminosis D : It results in deposition of calcium
ion in the soft tissues of the body,

{2) Diseases due to deficiency of nutrition {malnuirition)

Name of the Deficiency Deficient Nutrient Symptoms
Anaemia (microcytic) Fe Haemoglobin and number of erythrocyies gets reduced.
Megaloblastic anaemia Folic acid and B, Presence of immature erythrocytes in blaod.
L Vitamin By _Irr_tma.hn'e REC without Hb. This may be fatal unless treated with vitarin Bi»
injection
! . Thickened, keratinised, opaque ulcerated comea. Prime caise of blindness in
Kerophthalmia Niemin A India; especially amang childen
Night Biindness Vitamin A Less thedapsin in rod cells of retina. So no vision in dim light.
i r Weak, scft, thin bones due 1o poor deposition of Ca and P, Bent lang banes and
Rickets {in children] VitaminD peinful swelling an wrist; elbow and knee joinls:
Osteomalacia (adulls) Vitamin £ Weak bones of vertebral column, pelvis gets bent and deformed by body weight.
Sprue Folacin Uleeration of mouth, inflammation of bewel, indigestion, diarrhoen, weakness,
Piooand : Vit D Ir‘hcnmpieta ossification at the end of limb bone, deformed mbs feading 1o
pigeons breas,
Reduces aerobic carhohydrate metabolism, So peripheral nerves ame inflammed
Beri — beri Vitamin 8, (Thiamine] causing pain, numbness and weakness of limb muscles, Paralysis,
Fluid accumulation In tissuds or oedema of hands and legs. Cardiar pederna.
Fragile blood vessels because of defective collagen fibres in their walls. Bleeding
Seurvy Vitamin C gums, teeth fall, bones fraglle Wound healing delaved, vitamin C is
recommended In serious injuny.
Bleeding disease
Vitarmi b i bleading,
T poprlmiia nearticl itarmin £ Dalayed blood clotting (5) so prefuse ing
Growth and replacement of tissue proteins imparted so. emaciated body with
Marasmus Protein’/ Malnutrition thin limbs and prominent ribs, dry, thin and wrinkled skin, Diarrhoea. |t affects
infants under one vear af age.
: P Wasting muscles, thin limbs, Retarded growth of body and brain, Cedema,
Kiwashioor i Diarrhoea. It commonly affects bahies between 1-3 years of age,
Pellagra Nicotinamide Swollen lips, thick plamented skin of hands and legs. Irritability.
Osteoporosis Ca Weakning of bones, tocth decay:.
Gaoltre I Enlargement of thyraid gland,
Muscular cramps NaC} Pulling of muscles due tn dehydration,
Denial cramps Fluarine Tooth decay.
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Regulation of food intake

Hunger : Hunger is defined as the infrinsic (involuntary)
desire or craving for foad. Hunger is associated with a number of
chjective sensations. For instance, food deprival for many hours
causes intense rhythmic hunger contractions in stomach, which
even causes intense pain (hunger pangs) send sensory impulses to
a “hunger or feeding centre”, located in the lateral regions of
hypothalamus,

When glucose levels fall in blood, hunger centre is
stimulated. Hunger centre transmits impulses to wall of stomach
and wall of empty stomach start contraction or hunger pangs. After
taling meal satiety centre which is located in hypothalamus
stimulates and feeding is stopped. During high fever person does
not feel like taking meal because high termperature shuts off the
appelite cenire.

Thirst : Subconscious desire for water is called thirst. It is
also induced by a hypothalamic “thirst centre”. When amount of
waler decreases in body fluids (blood, lymph, tissue fluid,
cerebrospinal fluid etc.) due lo fever, exercise and sweating,
eopious urination, diarthoea, ele. This induces the feeling of thirst.
Presumably, a fall in glucose Jevel in the blood alse induces thirst,

'Fl;:npb B Th‘—k:s__ =

& Upper canine form tusk in walrus for digging mollusc and
for locomation.

£ In camivores, last premolars in upper jaw and first molars
in lower jaw may have very sharp cusps for cracking bones and
shearing tendons. These are called carnassial teeth.

& Tonsillectomy - Surgieal removal of tonsil.

# Cheek pouches — In some rodents (squirrel, rat) certain
old world monkey, the vestibule extends to form cheek pouches
for tamporary storage of masticated food.

& Elephant tusk is the upper incisors.

# Teeth of fishes are modified placoid scales.

& Pyorrhoea infected gums and tooth sackets.

& Maximum number of teeth present in opossum is

5134
A 2= 50.

#¢ The number of teeth that grows once and twice in humans
life is 12 and 20 respectively,

# Lophodont : Cusps of premolars and molars fuse and form
transverse ridges e.g. In elephant.

£ Jacobson organ {Vomeronasal organs) — This organ serve
lo smell food and recognize its chemical nature. They also help
enemy recognition, locating members to opposite sex, courtship
ete. It is found in reptiles such as lizards, snakes and sphenodon.

# Taste of chilll is not real taste but it is burning sensation of
nerves.

# Fangs of poisonous snake attached to maxillary bones, they
are replaceable. Solenoglyphous, Proteroglyphus  and
Opisthoglyphus types of fang occurs in poisonous snake.

& Greenish faecal matter passed by infant in first two days of
birth due 1o sterilized intestine is called meconium.

& National institute of nutrition is located in Hyderabad.

& Gaslritis - Inflammation of stomach,

# Amount of rennin decreases with age, then the curdling of
milk Is done by pepsin and chymotrypsin.

& Removal of stomach causes dumping syndrome.

# Oesophagus does not sectete any enzyme.

# Stomach absent in labeo, lamprey and hag fish.

# The study of alimentary canal is called Gastro-Enterology.

# Digestion of cellulose is also found in termites (white ants).
In which symbiotic Nagellate Triconympha found in their
intestine that secretes enzyme P-glucosidase which hudrolyse the
cellulose to sugars which are used by both symbionts.

& Bursa fabricious is alsa called cloacal thymus, is a lumphold
mass in the cloaca of birds. [t is siie of differentiation of B-
lymphocytes. Sa a part of immune system.

# Camivores, cattles and other cud-chewing mammals. lack
plyalin enzymes in their saliva.

# Pepsin hydrolyses the peptic bonds on c-terminus side of
turosine, tryptophan and methionine amino acids.

# Trypsin s called universal enzyme as found from
protozoans to mammals.

£ Nucleases of pancreatic juice digest about 80% of nucleic
acld.

£ Pancrealic juice is called as “complete digestive juire” as it
is protease enzymes can break all type of peptide bonds.

£ Amylases act on glycoside linkages.

# Pepsin, trypsin and chymotrypsin are endopeptidases
whereas carboxy peplidase is exopepfidase.

& PBlood is digested by trypsin,

#¢ Enterokinase isa neri-digestive protease while bile is a non-
enzymatic digestive juice,

& Galactosemia is a disease of children in which amount of
galactose increases in blood. Such children are kept on milk free
diet.

& Sphincter of boyden is absent in rabbit and frog,

# Cholecystectomy — Surgical removal of gall bladder.

# Liver produces biles, cholesterol and iron.

# Prussic acid formed during metabolism s rendered
harmless by liver.

# Septicaemal anaemia causes destruction of liver.
& Bile is alkaline in man but acidic in cats and dogs.

& Choleretic are substance which increase bile secretion from
liver e.g. bile salts.
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& Chalagogues are substances which causes the contraction
of the gall bladder,

& Obstructive jaundice is the condition when hepatic or
commorn bile duct may be obstructed and failing to be excreted
bile by the bile capillaries.

£ World food day (W.F.D) is 16" aciober.

£ White revolution — Increased milk production.

# Blue revolution - Increased fish production.

& Yellow revolution - Increased oil production.

£ The foul & fatus odour of the faeces is due to presence of
gases such as CH,, NH,, H,S, CO, etc. and presence of indole,
skatole and mercaptones amines formed due to decarboxylation
of tryptophan amino acid,

£ Villus Is the unit of absorption of food.

& The enzymes that converts glucose fo glucase 6-phosphatea
is hexokinase.

£ Human insulin is known as Humilin,

#& Fructose is the sweelest sugar found in fruits but not in
grapes.

£ Glycogen is also called as “animal starch™,

4 dnc is necessary fo maintain plasma concentration of
vitamin A

& Vertebrales cannot digest keratin protein of hair, nails,
fibroin protein of silk fibers etc, but certain insects can digest
these proteins so damages silken and woolen garments.

& Vitamin C was the first vitamin lo be produced during
fermentation process using wild bacteria.

£ An alcoholic is always deficient of vitamin C.

& Vimamin Bj; is a recently discovered vitamin with anti-
cancer property.

& Most of the B-complex vitamins are coenzymes.

& Presently vitamin By, is produced directly during the course
of fermentation by propioni bacteria and cerdain strains of
Peeudomonas,

& Vitamins, which are synthesized by the intestinal flora are
vitamin K. Thiamine, Riboflavin, Pantothenic acid. Niacin,
Pyridoxin, Biotin and Folic acid.

£ Gama - linolenic acid and arachidonic acids are essential
fatty acid in mammals,

4 Phenyl alanine amino acid is denoted by symbal F.
& The overdosage of vitamin ‘A’ calses injury o lusosomes,
£ Vitamin B, is essential for transmission.

#5 Frog ladpole is delayed in metamorphosis due to less
amount of iodine in water.

# The most complex amino acid having double rings
structure is tryptophan.

£ The intestinal bacteria are able to synthesize both essential
amino acids and vitamins in ruminanis.

# Whiptail disease is caused due to the deficiency  of
molybdenum.

nary-Thinking—

Digestive System

In mammals the lower jaw is made up of

[MP PMT 1998; BUP 2001]
{b) Maxilla
id) Palatine

(a) Dentary

(e} Premaxilla

Dental formula of rabbit is
[CPMT 1994, 98, 2010: Bihar CECE 1995]

1023 3023
@) I023 &) 553

1023 2103

Jed qy et
) Soem @
o) 2038

1023

Which one has a developed canine

(a) Polar bear b} Walrus

{c) Male elephant (d) Rhinoceros

The hardest substance of vertebrate body is [NCERT;
MP PMT 1995; RPMT 2006]

[MP PMT 1995)

Or
Crown of teeth is covered by [AFMC 2005; MP PMT 2013)
{a) Heratin (b} Enamel
(e} Dentine {d) Chondrin

On the tongue of rabhit which type of papillae are present
but absent in human

(a) Circumvallate {b) Cireumvallate and foliate

(e} Foliate {d} Fungiform

The layer lining the lumen of the hurman alimentary canal is
[Kerala PMT 2012]

{a) Serosa (b} Sub-mucosa

(e) Muscularis {d) Pleura

le) Mucosa

The back flow of faecal matter in the large intestine is
prevented by the presence of  [NCERT; Kerala PMT 2011]
(a) Epiglottis
{b) Sphincter of Oddi
le) lleo-Caecal valve
(d) Gastro-oesophagal sphincter
{e) Pyloric sphincter
In mammals the teeth are
(i) Of different types
{li) Embedded in the cup-like sockel of the jaw bones
{iii} Only twa sets, present throughaut life
These conditions are referred as

[Kerala PMT 2007, 09; Odisha JEE 2009]

Or

Teeth of rabbits are [CPMT 2004)
(a) Heteradont, thecodont and diphyadont
{b) Thecodam, heterodont and diphyodont
(c) Diphvodont, thecodent and heterodont
{d) Heterodont, diphvodont and thecodont
(e} Thecadont, diphyedont and heterodont
It s a correct dental formula for the child falling under age
group 5-6 yrs. |[GUJCET 2007, 09]
(a) 1272, C1/1,P M2Zj2, MO/O (b} [2/2, C1/1, P M2/2, M3/3
(e} N/, C2/2 PM22, M3/3(d) 122, C2/2, P M1/1, M3(3
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10.

11.

12.

13.

14.

15.

16.

The mucosal layer in the stomach form imegular folds

known as [NCERT; Kerala PMT 2011]
{a) Villi [b) Lumen

{c) Rugae {d) Crypts of Lieberkuhn

{e) Lacteals

A pair of small lymphatic tissue present at the sides of root

tongue is called as [CBSE FPMT 1993]
(a} Thyroid (b) Tonsils

(c} Epiglottis {d) Adenocids

\Vomerine teeth are present in

{a) Man {b) Reptiles

fc) Frogs (d) Rabbits

The function of tongue is lo [CBSE PMT 1993]

{a) Helpin the act of swallowing

{b} Help in mixing saliva with the food

{c) Help in speaking

id) All the above

The primary dentition in human differs from permanent

dentition is not having one of the following type of teeth
[AIPMT 2015]

Or

A baby boy aged two years is admitted fo play school and

passes through a dental check-up. The dentist observed that

bov had twenty teeth. Which teeth were absent [NEET 2017]

{a) Premolars (b) Molars

{c) Incisors (d) Canine

Taste buds for hitter taste are found on tongue at

(a) Tip {b) On basal surface

{c) Posterior part {d) Lateral sides

The given figure shows the human digestive system. Identify

A, B, C, Dand E respectively [NCERT]

Oral cavity
Mouth

Submanilary and —
sublingual glands

Dusdenum
Tranmverse colon —
Ascendmg colon -

Descanding colon
Newrm

{a) A - Parotid gland, B - Liver, C - Caecum, D - Pancreas,
E - Vermiform appendix

(b) A - Parotid gland, B - Caecum, C - Pancreas, D - Liver,
E - Vermifarm appendix

{¢) A - Parotid gland, B - Pancreas, C - Liver, D - Caecum,
E - Vermiform appendix

{dl A - Parotid gland, B - Liver, C - Pancreas, D - Caecum,
E - Vermiform appendix

17.

18.

19.

20.

21.

24.

25,

Two friends are eating together on a dining table. One of
them suddenly starts coughing while swallowing some food.
This coughing would have been due to improper movement

of [NCERT: CBSE PMT (Pre,) 2011]
ia) Tongue ib) Epiglottis
{c] Diaphragm {d} Neck

I for some reason our goblet cells are non-functional, this
will adversely affect [CBSE PMT (Pre.) 2010]

(a) Smooth mavement of food down the intestine

{b} Production of somatosiatin

{c} Secretion of sebum from the sebaceous glands

{d) Maturation of spérms

In mammals, the digestion of starch staris from [NCERT;
CPMT 1995; BHU 2001; MHCET 2003; BCECE 2006]

(a] Mouth b} Stomach

(c) Oesophagus {d} Duodenum

IF the dental formula of Rabbit is 2033/1023. What does it

show [CPMT 1993; Manipal 1995; RPMT 2001]

{a) Tatal number of teeth in Rabbit is 15
{b) Number of total incisors in Rabbit is 3
{c} Diastema is present between incisors & premolars
(d) In the formula 2033 is for adult and 1023 is for young
anes
Which of the following teeth are lophodant
[CPMT 1998; AlIMS 2002]
(b} Premalar and malar
{c) Canine and premolar  (d) Premolar and incisor

The given figure shows a section of small intestinal mucosa
showing villi. Identily A to D [NCERT]

{a) Incisor and canine

{a] A-Crupts, B - Lacteal, C - Capillaries, D - Villi
{b) A-Villi, B - Lacteal, C - Crypts, D - Capillaries
{c} A-Lacteal, B-Villi, C - Capillaries, D - Crupts
{d) A-Villi B - Lacteal, C - Capillarles, D — Crypls
Tusk of an elephant is an enarmously enlarged

[AFMC 2000; HP PMT 2005; Odisha JEE 2010]
(a) Upper canine (b} Lower incisor
(e} Upper indsor {d) Lower canine
The type of muscle fibre presenl in the wall of alimentary
canal is [Odisha JEE 2010]
[a) Smooth muscle fibre (b} Striped muscle fibre
{c) Cardiac muscle fibre {d) Baoth (a) and (b}
Which of the following is vestigial teeth found in human

[Fb. PMT 2000]

{b) Premclars
{d} Wisdom tooth

(a) Indsors
{c} Diphvodont
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27.

29,

30.

31.
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as.

Teeth in frog are

{a) Acrodont {b) Homodont

{c) Polyphuodont id) All of these

Pulp cavity of teeth is lined by [RPMT 2000, 06; CPMT 2002)

{a) Odontoblast {b) Chondroblast

ic) Osteoblast {d) Amyloblast

Lacteals are central lymph vessels which are found in
[NCERT; CPMT 1996]

(a] Liver (b) Pancreas

{c) Villi {d) Spleen

In the wall of alimentary canal which are! is true sequence
from outer {o inner [NCERT: BHU 2003]

{a) Serosa, longitudinal muscle, mucosa, sub mucosa
(b) Mucosa, serosa, long muscle
[c) Serosa, long muscle, circular, sub-mucosa, mucosa
{d} Sercsa, long muscle, sub-mucosa, mucosa
Dental formula of human being s [NCERT;
Manipal 1995; MP PMT 2001, 03, 11; Odisha JEE 2004:;
BCECE 2005; DPMT 2006)
{a) 1,,Cs, P, M, (b) I.,Cy Py M,
e 13,C.PM; {d) [:,Cp.P3,M,
Same of the animals eat their feaces to digest the cellulose
cantents again, such animals are known as
[DPMT 2003; Odisha JEE 2004)
(a) Sanguivorous b} Frugivorous
(c) Coprophagous (d} Deteritivarous
The given diagram indicates the TS of Gut. Identiiy A . B. C
and D [NCERT)

[BHU 2002)

{al A - Serosa; B - Submucosa; C - Muscularis: D - Mucosa
(b} A - Serosa; B - Muscularis; C - Mucosa; D - Submucosa
(e) A - Musculars; B - Serosa: C - Submuensa: D - Mucosa
{d} A - Serosa; B - Mustularis; C - Submucosa; D - Mucosa
The given diagram represent anatomical regions of human
stomach. Identify A, Band C INCERT]

Oesophagus

(a) A - Pyloric: B - Fundus; C - Cardiac
{b) A -Fundus; B - Cardiac; C - Pyloric
(¢} A - Cardiac; B - Fundus; C - Pyloric
(d) A - Fundus; B - Pylaric; C - Cardiae

34.

35.

36.

37.

J9.

40.

11.

42.

43.

The muscular contraction in the alimentary canal is known

as [NCERT: MP PMT 1994; REMT 1999

{a) Systole (b) Diastole

(c) Peristalsis (d) Metachronal

Fundic part of stomach is

{al Present in rabbit but absent in frog

(b) Absent in rabbit but present in frog

(c) ‘Absent in both rabbit and frog

{d) Present in both rabbit and frog

HCl is secreted by [NCERT;

MP PMT 1999, 2009; AFMC 2005; DPMT 2006;

W8 JEE 2010; Odisha JEE 2011: PET (Pharmacy) 2013]

fa] Zymogen cells {b) Oxyntic cells

(e} Kupffer cells (d) Mucous cells

"Chief cells" or "Zymogen cells" secrete the enzymes of the
gastric juice, are found in the [CBSE PMT 1992]

{a) Isthmus of the gland

{b) Neck of the tubular gland
(c) Base of the tubular region
{d) All the above

Inner lining of gut, stomach and liver is composed of
[AFMC 1997]
(a) Simple squamous epithelium

{b) Simple columnar epithelium

(c} Simple cubnidal epithelium

{d) Compound epithelium

The mucosal lining of the cesophagqus of mammals is made
up of [MP PMT 1997]
{a} Simple columnar epithelium
(b} Sguameus epithelium

{c) Stratified cuboidal epithelium
(d] Stratified columnar epithelium
Submucosa is thickest in

{a) Stomach {b) Oesophagus
(c} Intestine {d) Rectum

Which one of the following is the correct pairing of the site
of aciion and the substrate of rennin [CBSE PMT 1994]

(a) Stomach—~Casein
{b) Stomach-Fat
(¢} Small intestine—Protein

(d] Mouth-Starch
The site of protein digestion is

[MP PMT 1998]

[NCERT;
KCET 1994; MP PMT 2012]

Or
A rabbif eats a lot of gram. Then its digestion starts in
[RPMT 2001]
{a) Gullet {b) Stomach
c) Small intestine (d} Oral cavity

The stomach of ruminants is mainly divided into four parts,
but in camel which one part is missing

{a) Abomasum (b) Omasum

lc) Recticulum {d) Rumen
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45.

46.

47.

49,

50.

51.

52.

53.

54.

55.
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Match column | with column Il and choose the correct
option

Column 1 Column 1
A, | Goblet cells 1. | Antibacterial agent
B. | Lysozyme 2. | Mucus
C. | Saliva 3. |'HEY
D. | Oxyntic cells 4. | Sublingual gland

[NCERT; MP PMT 2000; Kerala PMT 2010
{a) A-3,B-1, C-4, D-2 (b) A-1, B3 C4 D2
¢} A2 B3 C-1,D4 {d) A<, B-1, C-2 D-3
{e) A2, B1 C4 D3
During chain elongation peptide bond is formed between

carboxyl group of 1st amino acid and amino group of 2nd
amino acid by [Odisha JEE 2010]

lal Aminoacyl transferase  (b) Aminoacyl synthetase

{c) Peplidyl translerase (d) Chloramphenicol

Peyer's patches contain [MP PMT 1996; Pb. PMT 2004]
(@) Mucus {b) Sebum

(e} Lymphocytes {d} Red blood cells

MNarrower distal end of stomach is called
[NCERT; MP PMT 1994, 95]

[a) Cardiac {b) Duodenum
(c} Phamynx {d}) Pulorus

Angreagates of lymphoid tissue present in the distal portion
of the small intestine are known as [DUMET 2010]

fa) Villi (b} Peyer’s patches

{c) Rugae {d) Chorold plexus

Wisdom teeths are [AFMC 2005)
{a) Last molars {b) Last premalars

(c] Incisors {d) Canines

Peyer's patches are found on the ileum in [CBSE PMT 1993]
(a) Fishes {b) Reptiles

{c) Birds (d) Mammals

Water is largely absorbed in - [NCERT; CPMT 1999, 2005]
{a) Stomach {b) Oesophagus

{c) Small intestine {d] Colon {Large Intestine)
Crypts of Lieberkuhn are found in between the willi. They

secrele [MP PMT 2003, 06}
(a) Glucagon ib) Succus entericus
(e} Insulin (d) None

Both the crown and root of a tooth is covered by a layer of

bony hard substance called [J & K CET 2005]

(a} Enamel (b) Dentine

(c) Bony socket (d) Cementum

Which of the following nerves innervates alimentary canal
[Odisha JEE 2010]

{a) Oculomotor (b) Abducens

{c} Trigeminal (d) Vagus

Goblet cells are [NCERT; MP PMT 2012]

(a) Unicellular mucous gland

{b) Multicellular mucous gland of stomach
{e) Tubula—veolar gland

id) All of the above

56.

57.

59.

61.

62.

{c] Vascular system

Which of the following is correct regarding diasterna
[Odisha JEE 2010]
{a) Gap between banes
(b) Gap between the teeth/Absence of certain teeth
(c) Gap between nerves
{d) Gap between cells
Brunner's gland are found in which of the following lavers
[NCERT: CBSE FMT 1992, 99; CPMT 1993, 99,
MP PMT 1998, 2001, 03; AFMC 2003, 08, 10;
BHU 2012; WB JEE 2012, 16]
{a) Submucosa of stomach
(b) Mucosa of leum
{c) Submucosa of duodenum (intestine)
{d) Mucosa of oesophagus
Pepsinogen is secreted by
[NCERT; CPMT 1993; MP PMT 2003; DPMT 2007]
{a) Chief cells ib) Parietal cells
{c} Gastric glands (d) Intestinal cells
Intestinal villi are mainly concerned with
[MP PMT 1994; MHCET 2001]
Or

The process by which digested food of the alimentary canal
passes through its mucous membrane into circulatory system
is called as [AIIMS 1992]

{a) Assimilation (b) Secretion
{c) Ulrafilteration (d) Absorption
Crupt of Lieberkuhn is example for [Kerala CET 2003)
{a) Simple tubular gland
(b} Coiled tubular gland
(c} Compound alveolar gland
{d) Compound tubular gland
Brush bordered epithelium is found in
[CPMT 1999; JIPMER 2001]

(b} Stomach

id) Fallopian tube

[MP PMT 1994, 95]
{b) Nervous sustem

(d) Reproductive system

ia) Trachea

{c) Small intestine
Vermiform appendix is a part of
{a) Alimentary canal

' Dllgast_lvéila_pgis ==

1.

Heow many kinds of cells are found in islet of Langerhans
[MP PMT 1997)
{a) 1 (b} 2
le) 3 (d) 4
Which of the following statement is not comect
[AIPMT (Cancelled) 2015]
{a} Goblet cells are present in the mucosa of intestine and
secrete mucus
{b) Oxyntic cells are present in the mucosa of stomach and
secrete HCI
{c) Acinl are present in the pancreas and secrete
carboxypeptidase
{d} Brunner's glands are present in the submucosa of
stomach and secrete pepsinogen
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14,

15.

Fat digestion is fadilitated by
(a) Bile juice
{c) Gastric juice
The predominant antibody in saliva s
(@) oG (b) IgA
{c] IaM {d) IgD
In man, Glisson's capsule is associated with the

[Kerala PMT 2012)
(b) Excretory system
{d} Reproductive systemn

[CPMT 19985)
{b) Pancreatic juice
(d) Mone of these
[DUMET 2010]

(a) Digestive system
{c) Nervous sustem
{e) Endocrine system
Parotid salivary gland are present [NCERT: MP PMT 1993
{a} Below the tonque

(b} Below the ear

{c) Below the eye orbit

{d) In the angle between two jaws

Pissiform cells loaded with zymogen granules can be seen in

[MP PMT 1993]
(a) Liver (b} Pancreas
(¢} Ovary (d) Kidnew
Pancreatic juice contains [NCERT]

{a) Trypsin, lipase and maltase

{b) Pepsin, trypsin and maltase

(¢} Trypsin, chymotrypsin, amylase and lipase
{d) Trypsin, pepsin and amylase
Gastric juice of infants contains
{a) Nuclease, pepsinogen, lipase
(b} Pepsinogen, lipase, rennin
{c) Amylase, rennin, pepsinogen
{d) Maliase, pepsinogen, rennin
Ptyalin is

(a) Strongly acidic
(c) Slightly neutral

[AIPMT (Cancelled) 2015]

[AFMC 1996)
{b) Slightly acidic
{d) Strongly alkaline

Liver in our bady stores [AIIMS 1999]
a} Vitamin A {b) Vitamin D
{c] Vitamin B, (d) All of these

Argentaffin cells are found in [NCERT;

BHU 1999; AMU (Med.) 2012]

fa] Pancreas (b) Internal ear

[c) Gastric glands (d) Liver

pH of gastric juice is [Odisha JEE 2008; MP PMT 2010]
ja) 2 (b) 4

c) & {d} B

Which of the following guards the opening of

hepatopanecreatie duct inta the duodenum
[NEET (Phase-I) 2016)
{a) Semilunar valve {b) leocaecal valve
(e} Pyloric sphincter {d) Sphincter of Oddi
In pancreas, pancreatic juice and hermanes are secreted by
[CBSE PMT 1990]
ia) Same cells
(b} Different cells
(c) Same cells at different times
(d] MNone of these

17.

18.

19,

21.

24,

25.

The pH of amylase present in saliva is

[NCERT; CPMT 1996]
fa) 6 (b} 6.8
() 72 d) 8
Characleristic of mammalian liver is
(a) Kuplfer's cells and leucocytes
{b) Leucocytes and canaliculae
(e) Glisson's capsules and Kupffer cells
(d) Glisson's capsules and leucocytes
The pH of succus entericus is

Or

In intenstine, pH value is
(a) 7.6 {b) 6.6
e} 5.6 (d) 2.0
Succus entericus is the name given to

[AFMC 20086]

[MP PMT 1996]

[NCERT]
{a) Junction between ileumn and large intestine

(b) Intestinal juice
{c) Swelling in the gut

{d) Appendix

Liver of rabbit is made up of

(a) 4 labes {b] 6 lobes
{c) 5 lobes {d) 7 lobes

Which of the following statements is correct

(a) Argentaffin cells produce serotonin

{b) Villikinin is secreted by large intestine

(e} In cheilosis, deficiency nutrient is nicotinamide

{d) Bleeding diseases occur due to deficiency of vitamin E

Which of the following is the symptom of Ulcerative colitls
[GUJICET 2015)

(a] Watery stools containing blood and mucus

(b) Difficulty in swallowing

(c) Loss of appetite

(d) Eves turn vellow

Which one of the following is not the reason for very high

load of bilirubin in 2 newborn [KCET 2010)

(a} Excessive red blood corpuscles in the newborn burst,

releasing the bilirubin

[CPMT 2010]

{b) The liver of the newborn is too vioung to cope up with
the heavy load of bilirubin

(e} Mother's milk contain a high amount of bilirubin

{d) Insoluble bilirubin in the intestine is reabsarbed by the
blood

Saliva is secreted from [NCERT; MP PMT 1998]

{a] Submaxillary and sublingual glands

{b] Gastric gland

¢} Pancreas

(d) Gall bladder

The number of salivary alands in man is

{a) Two pairs {b) Three paits

{c) Four pairs (d} Five pairs

[NCERT]
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26. Ptyalinis an enzyme of

27.

28.

29,

3o.

31.

az.

33,

34,

35.

[CMC Vellore 1992; MP PMT 1994, 99;

CPMT 2003; MH CET 2004; Odisha JEE 2011]
(a) Salivary juice (b} Pancreatic juice
(g} Intestinal juice (d) MNone of these
The enzymes responsible for the digestion of starch in food
of man is present in
(a) The salivary and gastric secretions
(b) The salivary and pancreatic secretions
{c} The gasiric and pancrealic secretions
{d} The gastric and duodenal secretions
A lubricant, mucin in saliva is made up of  [Pb. PMT 2004]
{a) Glycoprotein (b) Polysaccharides
{e) Phaospholipids (d) Myosin
The loxic substance are detoxicated in the human body by

[ANIIMS 2001]
(a) Lungs (b) Hidneys
lc) Liver id) Stomach
The trypsin enzyme Is secreted by [AFMC 2003]
{a) Stamach {b) Duodenum

{c} Pancreas (d) Liver

Bilirubin and billverdin are found in[NCERT; MP PMT 2001]
{a) Blood (b) Bile

ie) Pancrealic juice (d) Saliva

Match the names of glands listed under column-I with the
location given under column-ll, choose the answer which

gives correct combination of the alphabets of the tweo
caolumns

Column-I (glands) Column -1l (location)
A, | Crypts of p. | Loop of duodenum
Lieherkuhn
B. | Pancreas g. | Stomach
C | Adrenal gland r. | Intestine
D. | Gastric gland 5. | Kidney

[KCET 2001; Kerala PMT 2008]
ja) A=r,B=p,C=q,D=5s
ib) A=r,B=p,C=5D=q
(c) A=qg,B=5C=1,D=p
(d) A=p,B=r,C=5D=g
The bile secrated by the liver cells passes info the gall
bladder through [NCERT; DPMT 1993]
{a) Hepato-pancreatic duct (b) Cystic duct
{c) Hepatic duct {d) Hepato-gall duct
Which of the following is not a human sallvary oland
[NCERT; AlIMS 1993]
(a) Parotid (b} Submaxillary
{c} Sublingual {d} Inira-orbital
Which is correct about the bile of rabbit
[NCERT: RPMT 2002]
fa} Itis synthesized by gall bladder & also stored there
{b} It is an enzyme which emulsify the fats
{c} It contain bile salis & bile pigments
(d) Bilirubin present in it decomposed fats

37.

38.

39.

40.

41.

42,

43.

44,

45,

47.

Which of the following digestive juices have the minimum

pH [AIIMS 2002]

{a) Bile (b) Saliva

(e} Gastric juice (d) Pancreatic juice

In which of the following, putrefying bacteria is present

[BHU 2006)

(a) Intestine (b) Colon

(e} Stomach (d) Liver

The glucose is converted into glycogen in liver and stored in
[MP PMT 1994, 95; CPMT 1945]

{a) Liver (b) Liver and muscles
{c} Liver and spleen {d) Spleen and muscles
Gastric juice contains [NCERT:

CPMT 1993: Kerala PMT 2010; MP PMT 2011]
{a) Pepsin, rennin, lipase
{c) Pepsin, amylase, trypsin {d) Lipase, rennin, trypsin
Enzyme arginase is found in [CPMT 1994]
{a) Mouth cavity ib) Stamach
(e} Intestine {d) Liver
A your infant may be feeding entirely on mother's milk
which is white in colour but the stoals which the infant

passes out is quite yellowish. What is this yellow colour due
to [CBSE PMT 2009]

{a) Intestinal juice
(b} Bile pigments passed through bile
(¢) Undigested milk protein casein

(b} Pepsin, amylase, rennin

{d) Panecreatic juice poured into duodenum

Kupffer cells of liver are [JIPMER 2001; MP PMT 2001, 0Z;
BVP 2002; CPMT 2003; BHU 2008; WB JEE 2011]

{al Loose connective tissue (b} Phagocytic cell

{c) Mast cell {d) Fat cell

Bile secretion is proportional fo the concentration of
[MP PMT 2007]

(a) Protein {b)] Fat
(c) Carbohydrate {d) MNone of these
The special feature of bile juice is that it
[NCERT; Odisha JEE 2011]
{b) Has amylase
(d) Contains H,.O
[DPMT 1993]

(a} Has no enzyme

{c) Contains lipase

Cells of the liver manufacture
{a] Diastase

(c) Lipase

Succus entericus is secreted by
{a) Islets of Langerhans

{b) Gastric gland

{e] Uterine erypt and endometrium

(d) Crypts of Leiberkuhn and Brunner's gland

In which of the following proteins are absent [MP PMT 2000]
(b) Saliva

(d] Intestinal juice

(b} Amylase
d) Insulin
[KCET 2007, 10]

(a) Pancreatic juice
() Bile
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48.

49,

50,

5l

52,

53.

54.

55.

56.

57.

58.

Which word best describes the action of bile on fats
[CBSE PMT 1993;
BHU 2003; DUMET 2010; Gdisha JEE 2010]
{a) Neutralises {b) Digests
{c)] Emulsifies d) Absorbs
(e) Dissolves
pH of the panereatic juice is about

{a) 6.4 {b] 84

c) 12.0 {dl 7.0

One of the following is specific function of the liver. Mark it
(WB JEE 2008]

(a] Excretion (b) Glycogenalysis

{c) Digestion {d) Histalysis

Surgical removal of gall bladder in human beings would
lead 1o [AIIMS 1992; CBSE PMT 1992]

(a) Impairment of the digestion of fat

(b} Increased acidity in the intestine

() Jaundice

(d) None of the above

Which one of the following does not produce any digestive

enzyme [NCERT; DPMT 1992]
{a) Intestinal mucasa {b) Gastric mucosa
(c) Pancreas {d} Liver

Kupffer cells are found in [CPMT 1999, 2003;
Bihar MDAT 1995; JIPMER 2000, 01:;

MP PMT 20040, 01, 02; BHU 2006; WB JEE 2016])

(a) Mouth b} Liver

[c} Kidney (d) Stomach

Which one of the following pairs of the kind of cells and

thelr secretion of comectly matched [ATIIMS 2008)

{a] Ouxyntic cells - A secretion with pH

between 2.0 and 3.0
{b] Alphacellsof islets - Secretion that decreases
of Langerhans blood sugar level
(e} Kupffer cells - A digestive enzyme that
kydrolyses nudeic acids
{d] Sebaceous glands - A secretion that
evaporates for cooling

Liver is called the reticular gland because
(@) The shape is reticular
[b) I contains reticular tissue
{c) Lobules branches and anastomose with one another to
form a network
(d) Hepatic duct and cystic duct unite to form the bile duct
Enterckinase and lactase are found in
[CFMT 2000; MP PMT 2000]

{a) Saliva (b) Bile
(¢} Pancreatic juice (d] Inlestnal juice
The largest gland in the human bndy"-.s [NCERT;

KCET 2000; CPMT 2000; BVP 2002; BHU 2006)

[DPMT 1993)

(a) Liver (b} Brain

(c) Pancreas (d) Thyreid

Cholesteral is synthesised in [MP PMT 1993, 2000]
fa) Pancreas (b] Brunrer's gland

{c) Spleen {d) Liver

Match the types of cells listed under column | with the
secretions given under column [l. Choose the answer which
gives the correct combination of the alphabets of the two
columns
Column | Column [1
{Types of cells) (Secretions)
A. | Beta cells p. | Lysozyme
B. | Mast cells g. | Histamine
C. | Paneth cells r. | Insulin
D. | Arinar cells 5 | Pancreatic enzymes
[KCET 2004]
(@) A=rB=5C=pD=q (b) A=s;B=qC=pD=r
) A=rnB=q;C=p;D=5 (d) A=gB=rC=pD=s
60. Caudaie is the parl of
(a) Left lobe of liver (b) Right lobe of liver
(c) Spigelian lobe of liver  (d} All of the above
61. Amount of saliva secreted daily in humans is
[NCERT; Odisha JEE 2004; AMU (Med.) 2012)
{a) 250 ml {bl 500 ml
(e} 100 ml (d] 1000 ml
62. Lysozymes are found in  [MP PMT 2004: Odisha JEE 2010
{a) Saliva {b) Tears
le) Saliva and tears bath {d} Mitochondria
63. The amount of ‘gastric juice secreted per day from man's
stomach Is about [MP PMT 2003]
{a) 5000ml to 10000m! (b) 2000m! to 3000 m!
ey 100mi to 500m| {d) 10ml to 15m!
64. Which cells of 'Crypts of Lieberkuhn' secrete antibacterial
lysozyme [NEET 2017]
(a) Argentaffin cells {b) Paneth cells
o (c] Zg_r_njrf_:ggg_oeﬂs - {d) Kupffer cells
. Physiology of digestion
L. Fructose is absorbed into the blood through mucesa cells of
intestine by the process called  [NCERT; CBSE PMT 2014]
(a) Simple diffusion (b) Co-tramsport mechanism
{c) Active transport {d) Facilitated transpornt
2. Which ocne of the following pairs of food components in
humans reaches the stomach totally undigested
[CBSE PMT 2009)
(a) Protein and starch {b) Fatand starch
{e) Fatand cellulose {d) Starch and cellulose
. In vertebrates, lacteals are found in [CBSE PMT 1998)
ia) leum (b) Ischium
(c) Oesophagus (d) Ear
4, Ii pancreas is removed, the compound which remain
undigested is [CBSE PMT 1997]
lal Carbohydrates [b) Fats
fc} Proteins {d) All of these
5. Chylomierans are [NCERT; CPMT 1999]

{a) Undigested proteins

{b) Undigested carbohudrates

(e} Fat droplets coated with glyceral and protein
(d} Fat droplets coated with phospholipids
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6.

10.

11.

12,

13.

Which enzymes are likely to act on the baked potatoes eaten
by a man, starting from the meuth and as it moves down the
alimentary canal [NEET (Karnataka) 2013]

{(a] Pancreatic amylase — salivary amylase — lipases

{b) Disaccharidase like maltase — lipases — nucleases

{c) Salivany amulase — pancreatic armlase —  disaccharidases
{d} Salivary maltase — carbaxy peptidase — trupsinogen

Trypsin is a digestive enzyme which occurs in mammals and
digests [CPMT 1992, 93; MP PMT 1995]

{a} Starch in buccal cavity in an alkaline medium

{b) Protein in stomach in an acidic medium

(c] Protein in duadenum in an acidic medium

{d) Protein in ducdenum in an alkaline medium

The major site of protein breakdown le form free amino

acids, is in the [WB JEE 2009]

{a) Kidney {b) Spleen

{c} Liver (d)] Bone-marrow

The fitst phase in the breakdown of alucose in animal cell is
[CBSE PMT 1994]

{a) Glycolysis (b} Electron transport system

{c) Fermentation {d) Kreb's eycle

Digestion of both starch and protein is dene by
[NCERT; AFMC 1996]
{a) Gaslric juica (b) Gastic lipase
(c) Pancreatic juice (d) Ptulin
The end product of carbohydrate metabolism is
[AFMC 1993]
la} COzand H,O (b} NH;and CO,
) NHiand H.O (d} CO,
Which one of the following statements about glycogen is
comect [CBSE PMT 1995]
{a) It is a disaccharide stored in liver which can react with
ammonia to form proteins
(b) It is synthesised in the liver and takes part in the
formation of bile and lipase, besides being a source of
enermy
(e} 1t is a polysaccharide which is synthesised and stored in
liver cells
(d} It Is synthesised in blood and stored in liver and muscles
io provide glucose in times of need
Which one of the following statemenis is true regarding
digestion and absorption of food in humans
[CBSE PMT 2009]
fa) Owxyntic cells in our stomach secrete the proenzyme
pepsinogen
{b] Fructose and amino acids are absorded through
intestinal mucosa with the help of carrier ions like Na*
{c) Chylomicrons are small lipoprotein particles that are
transporied from intestine into bload capillaries

{d) About 60% of starch is hudrolysed by salivary amylase
in our mouth

14.

15.

16.

17.

18.

19.

20.

22,

23.

Fats and lipids are absorbed in [AFMC 2008]
{a) Lumph capillaries {b) Blood capillaries
{c] Hepatic portal vein (d) None of these
One of the following movements in our body &5 not
completely involuntary, ldentify it [KCET 2012]
(a) Deglutition (b} Peristalsis
(c} Systole of the ventricles (d) Dilation of pupil of the eve
In the gastrointestinal tract the Melssner’s plexus and the
Auerbach’s plexus oceur respectively in the

[NCERT; AMU (Med.) 2012]
{a) Lamina propria and muscularis mucosa
(b) Submucosa and muscularis externa
{e) Submucosa and muciasa
(d} Mucosa and muscularis externa

Emulsified fat is digested by [AFMC 1996]
Or
Bile salts act as activator of which enzyme  [WB JEE 2010]

{a) Lipase {t) Lipase and hydrolase

{c) Bile salis {d) Blle pigments

Lacteals are found in [NCERT; MP PMT 199%; KCET 2004]
(a) Liver (b} Lungs

{c) Kidney (d) Willus of intesting

Which one of the following is the correct matching of the site
of action on the given subsirate, the enzyme acting upon it

and the end product [NCERT; CBSE PMT 2008|

{a) Small intestine-—— Proteins Pepsin Amino acids

{b) Stomach : — Fals Lipase micelles

ic) Duodenum: — Triglycerides Trypsin monogl-
yoarides

{d) Small intestine : —— Starch = Amylase Disacchari-
de (Maliose)

Il for some reason the parietal cells of the gut epithelium
become partially non-lunctional, what is likely to happen
[NCERT; CBSE PMT (Mains) 2010Q]
{a) The pancreatic enzymes and specially the trypsin and
lipase will not work efficiently
(b} The pH of stornach will fall abruptly
(e} Steapsin will e more effective
{d} Proteins will not be adequately hydrolysed by pepsin
into proteoses and peptones
Which of the follswing is secreted by pancreas
|Odisha JEE 2012]
{a) Dipeptidas:s (b) Amylase
e} @—Dextrins [d) Pepsin
Maost digestion and absorption of food takes place in
[NCERT: Odisha JEE 2009]
(a) Stomach (b) Small intestine
{c) Large intestine (d) Caecum
Essentially the vvord ‘digestion’ means[NCERT; CPMT 2005]
{a) Burning of food (b) Ouidation of food
{r) Hydrolysis; of food (d) Breakdown of food



25,

26.

27.

Digestion and Absorption 791

LTV il
Aivdd bhiar | Mg

Emulsification of fats is brought about by
[NCERT; CBSE PMT 1990; Manipal 2005]

(a) Bile pigments (b) Bile salts

[c] Pancreatic juice (d} HC!

Sacculus rotundus is present in [CPMT 2010]
{a) Duodenum of rabbit (b} lleum of frog

le) lleumn of rabbit {d} Colon of rabbit
Which one of the following will not take place when glucose

is taken as food [J & K CET 2002)
{a) Ingestion (b) Digestion
{c) Absorption (d) Assimilation

The diagram of large intestine of man is given below.

A B C D E F

(a) Sigmoid Vermiform Ascending Transve- Descen- Caecum
appendix  colen 52 ding
colon  colon

(b) Caecum Vermiform Sigmoid  Ascend- Transv- Descendi

appendix ing erse ng calon
eolon  colon

[c} Caecum Vermiform Ascending Transve- Descen- Slgmoid
appendix  colon rse ding
colen  colon

{d) Sigmoid Vermiform Descending Transve- Ascend- Caecum

28,

29,

30.

appendix colon Ise ing
colon  colon
Some proteolytic enzymes are  [NCERT: Odisha JEE 2010)
{a) Trypsin, Erepsin, pepsin
(b] Amylopsin, steapsin, ptyalin
[c} Amylase, lipase, zymase
{d) Urease, zymase, dehydrogenase
Choose the wrong statement [Kerala PMT 2012]
{a) Lipases and nucleases are not present in pancreatic
Jjuice

(b} Goblet cells secrete mucus
{c) Brunner's glands are sub-mueosal glands

(d] Carboxypeptidase catalyses conversion of proteins,
peptones and protenses lo dipeptides

(e) Bile contains no enzymes

Rennin acts on milk proteins and converts  [JIPMER 20 02]

(a) Caseinogen into casein

{b) Casein into paracasein

ic) Caseinogen into paracasein

{d) Paracasein into caseinogen

31.

32.

33.

36.

a7.

38.

39.

40,

Lacteals are associated with
{a} Secretion of lactic acid
{bl Absorption of long chain fatty acids

{c} Absomtion of short chain fatty acids

(d) Production of lymph

In gluconeogenesis [Pb. PMT 2000; DPMT 2003]
{a) Glucose is polymerized into glycogen

ib) Glycogen is broken into glucose

(e} Carbohydrates are synthesized from amino acids/lipids
(d) Gluense is broken into puruvic acid

[DPMT 1993; MP PMT 2013]

Carrier ions like Na" facilitate the absarption of substances

like [CBSE PMT (Pre.) 2010]

{a) Fructose and some amino acids

(b) Amino acids and glucose

(¢} Glucose and fatty acids

{d) Fatty acids and glycerol

The pH of the digestive juices within the human small

intestine is between 7.5 and 8.5. This environment is slightly
[AIIMS 2009|

{a) Basic b Acidic

{c) Neutral (d} MNone of these

Trypsin differs from pepsin in that [NCERT]

(a) It digest protein in alkaline medium while pepsin does
so in acidic medium

(b} It digest protein in acidic medium while pepsin does so
in alkaline medium

{c) Bath (a) and (b}

(d) None of these

Digestion of starch takes place in[NCERT; Kerala CET 2003]
{a) Stomach and ducdenum

(b} Buccal cavitby and duodenum

{c}) Buceal cavity and oesophagus

(d}) Duodenum only

Piyalin is inactivated by a companent of gastric juice known

as (WB JEE 2011)
(a) Pepsin (b} Mucus
[e}) Rennin {dy HCI

Function of HClin stomach is to
[MP PMT 1994; CPMT 1995: Odisha JEE 2012]
{a) Kill micro-organisms of food
(b} Facllitate abserption of focd
{e) Dissolve enzumes
{d) Activaie pepsinogen lo pepsin
Lipids, which can be found in oil based salad dressings and
ice cream, during digestion are splitted inlo
[NCERT; AIIMS 2009]
Or
The main function of Lacieals in the human small intestine is
the abserption of [KCET 2006]
(a) Fatty acids and glycerol (b) Glycerol and amino acids
(e} Glucose and fattv acids  (d) Glucose and aminoe acids
In horses, rabbits, hares, the cellulose gets digested in the
[CPMT 1994, 95, 2010;
MP PMT 2000; AFMC 2005; RPMT 2006)
ib) Stomach
(d) Rumen

{a) Caecum
{c] Appendix
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41.

42,

43.

44.

45.

46.

47.

49,

50.

Part of the stomach which opens into the duodenum
[NCERT; BHU 2008; Odisha JEE 2010]

{a) Cardiac (b} Pyloric
[c}) Fundus (d) Body
Eneray released by carbohydrate, fats, protein is
[NCERT; DPMT 2006]
{a) 4.1,9.45 565 {b) 4.1, 5.65,9.40
ic) 54,65 858 (d) 5.0, 78 105

The following is a scheme showing the fate of carbohydrates
during digestion in the human alimentary canal. Identify the
enzymes acting at stages indicated as A, B, C and D.
Choose the comrect option from those given

CERT; K
Starch [N CET 2006]

(&)

[eme] [ ]

ey Y

Galaciose | l Glucose

(a) A= amylase, B=maltase, C= lacfase, D= inverlase
{b) A= amylase, B= maltase, C= invertase, D= lactase
(c) A= amylase, B= invertase, C= maltase, D= lactase
{d) A= amulase, B= laclase, C= maltase, D= invertase
The food that enters intestine from stemach (s ealled
[NCERT; AFMC 2008, 09]

{a) Chyle (b} Chyme
{c}) Fundus (d) MNone of these
End products of protein hydrolysis are

[RPMT 2002: HPMT 2005]
{a) Mixture of amino acids (b} Sugars

ic) Peptides d) 25 amino acids

The amotnt of bile released in proportion lo the amount of
[CPMT 2004]

{a) Fatin meal {b) Protein in meal

{c} Carbohydratein meal (d) All of the above
Which one of the following is the malching pair of digestive

enzyme and substrate [MP PMT 1992]
{a) Rennin-Protein (b) Amylase-Laclose
(e} Trupsin-Starch (d) Invertase-Maltose

Digestion of which component of the food is likely to be
most adversely affected if the pH of stomach is made neutral
[MP PMT 1992]
{a) Sucrose (b) Siarch
{e) Protein (d) Fat
In man cellulose is digested in
|CBSE PMT 1992; CPMT 1995]
{a} The caecum (b} The colon
i) The appendix {d) Mot digested at all
Milk protein is acled upon by a gastric enzyme
[NCERT;
CBSE PMT 2000; AlIMS 2002; BCECE 2005]
Or
Which one of the following enzyme carries on the initial step
in the digestion of milk in humans
[CBSE PMT (Pre.} 2011; CBSE PMT 2014]

(a) Casein {b} Rennin
(e} Pepsin {d) Caseinogen

51. Biesall [AMU (Med.) 2005]
{a} Acts as emulsifying agent
(b) Helps in absorption of fatty acids, cholesterol ete.
{¢) Stimulates the bile production in liver
id) All of the above

52. Maltase converis [Odisha JEE 2005)
{a) Maltose to glucose at pH greater than 7
{b) Maltose to qlucose at pH less than 7
(c} Maltose to alcohol
(d) Starch to maltose at higher pH than 7

53. Duodenum has characteristic Brunner's glands which secrete
two hormones called  [CBSE PMT 2004, 05; KCET 2012)
{a) Prolactin, parathormone (b) Estradicl, progesterone

{e) Kinase, estrogen {d) Secretin, cholecystokinin
54. The function of erepsin in the process oi digestion is to
converl

{a) Fats Into amino acids
(b} Proteins in amino acids
{c) Polysaccharides into disaccharides
{d) Disaccharides into monosaccharides
55, Just as hydrochloric acid is to pepsinogen, so is
[MP PMT 2004]
{a} Enterokinase to nypsinogen
{b} Haemoglobin lo oxygen
ic) Bile juice to fat
d) Glucagon to glycogen
56. In ileumn which of the following is absorbed [CPMT 2009]
{a)} Vitamin K {b) Bile salt
{¢] Glucose (d) Fat
57. Bile salts are poured into the allmentary canal where they
are necessary for the absorption of
(a) Na'and Ca*’
(b} Fat soluble vitamins
{c] Amino acids and monosaccharides
{d) Al the nutrlents contained in chyme
6B. Falty substances are emulsified by [WB JEE 2016)]
{a) Lipase enzume
(b) Bilinthin and biliverdin
(e} HC
{d) Sadium salis of glucocholic and taurocholic acids
59, Which of the following option best represents the enzyme
composition of pancrealic juice [NEET 2017]
{a) Amylase, peptidase, trypsinogen, rennin
{b) Amylase, pepsin, trupsinogen, maltase
{c}) Peptidase, amylase, pepsin, rennin
{d} Lipase, amylase, trypsinogen, procarboxypeptidase
Gastro intestinal hormones/Digestive enzymes
1. What will happen if the secretion of parietal cells of gastric
glands is blocked with an inhibitor [CBSE PMT 2008]
{a) In the absence of HCI secretion, inaclive pepsinogen is
not converted into the active enzyme pepsin
(b) Enterokinase will not be released from the duodenal
mucosa and so trypsinogen is not converted to frypsin
{c} Gastric juice will be deficient in chymosin
{d) Gastric juice will be deficlent in pepsinogan
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2

10.

11.

Pancreatic secretion and gall bladder contraction are
stimulated by [AFMC 1993, 2005;
CBSE PMT 1998; BHU 1999

AIIMS 2000; CPMT 2003; DPMT 2006: MP PMT 2010]

{a} Gastrin

(b} Enterocrinin

{c) Emterogastrone

{d} Cholecystokinin pancreozumine

Digestion is brought about by [Odisha JEE 2009]
{a) Hormones {b) Neurotransmitters
{c) Growth factors (d) Enzymes

Salivary amylase, a digestive enzyme begins digestion of
[Odisha JEE 2009; MP PMT 2010]

(a} Proteins {b) Fats

(e} Carbohydrates id) All of these

One of the constituents of the pancreatic juice while poured

into the duodenum in humans, is [CBSE PMT (Mains) 2011]

Or
Which is same as propepsin [CPMT 1994]
(a) Trypsin (b) Enterokinase
{c) Trypsinogen {d} Chymotrypsin
Match list | with list I and choose the correct option
List | List Il

(A) Salivary amylase (1) Froteins

(B) Bile salts {2) Milk proteins

{C) Rennin 3] Starch

(D) Pepsin (4) Lipids

{E} Steapsin (5) Emulsification of fats

[NCERT; Kerala PMT 2009]
(a) (A)—{5), (B) — (4), (C)—(1), (D)—2}, (E)—(3)
(b) (A) —{2), (B) —(3), (C) —{d), (D) —{(5), (E}— (1)
{e) (Al— (2}, (B} — (4}, (C) —(3), (D) —(1), (E)—(5)
{d) (A)—1(3), (B] —(5), (C) — (2}, (D)—1(1), (E}— (4)
le) (A)—{(3), (B] —(5), (C) —(1)}, (D)—(2), (E)— (4)
Which of the following statement is corect  [AIIMS 1993]
{a) Though secretin Is an enzyme, #t is not involved in
digestion
(b} Secretin is an enzyme and so it helps digestion
{c) Secretin is a hormone but it plays a role in digestion
(d} Secretin is a hormone and hence it does net play any
role in digestion
The enzyme added to the starch solution may have been
[CPMT 1992, 93]
fa) Maltase (b} Invertase
(c) Lipase {d) Amylase
Enzymes which acts similarly are called as
{a) lsoenzymes ib} Colactar
{c] Coenzymes {d} All the above
Zymogen cells and chief cells secrete
[CBSE PMT 1990; CPMT 1994]
{a) Hudrochloric acid (b] Mucus
{c] Pepsin {d] Trypsin
If this enzyme were to be absent In our small intestine,
digestion of proteins in our body would be severely affected
[GUJCET 2007; KCET 2009, 12]

[CPMT 1995]

(a} Pancreatic amylase (b) Malinze

(c}) Lipase (d) Enterokinase

Prorennin is secreted by [DPMT 2007]
{a) Zymogene cells (b) lslet of langerhans

ic) Sertoli cells {dl Hepatocutes

14.

15.

16.

Enzyme Rennin is secreted by [MP PMT 2001]
(a) Cells of stomach

(b) Cells of intestine

{c] The cortical cells of kidney

{d) The cells of juxtaglomenilar apparatus of kidney

The digestive enzyme that is not found in human pancreatic

juice is [Kerala PMT 2006]
{a}) MNucleotidase {b) Nuclease

{c) Trypsin (d) Lipase

(e} Amylase

Deoxyribonuclease, ribonuclease and Carboxypeptidase are
secreied by [BHU 2003; Kerala PMT 2004]
(a) Liver {b) Stomach

{c} Pancreas (d} Kidney

Bile sunthesis occurs in |NCERT;
MP PMT 1994; J & K CET 2002; Bihar CECE 2006]

(a) Liver {b) Duodenum

{c) Pancreas {d) Stomach

17.  Which one of the following four secretions is comertly matehed
with its source, target and nature of action  [AIIMS 2005]
Secretion Source Target Action
fal | Gastrin Stomach Oxymiic cells Production
lining of HCI
ib) | Inhibin Sertoli cells | Hypothalamus | Inhibition of
secretlon of
oonadolrop!
n releasing
hormmane
{c} | Enterokinase | Duodenum | Gall bladder Release of
bile juice
(d) | Atral Siou  atrial | Juxta- Inhibition of
Matriuretic node (SAN] | glomerular release of
Faclor [ANF) | M-cells  of | apparatus Tenin
Atria (JGA)
18. Which one of the following enzymes initiates protein
digestion [MP PMT 1997; Bihar CECE 2006; GUJCET 2014]
Or
Which of the following digest proteins and peptides
[HP PMT 2005]
(a) Aminopeptidase (b) Carborupeptidase
(c}) Trupsin (d] Pepsin
19. Pepsin is produced by IMP PMT 1995, 98, 2006]
(a) Salivary glands (b) Stemach

20.

21.

(c} Duodenum {d) Small intestine
Which one of the following is the correct match of digestive
enzyme and substrate [CBSE PMT 1996]
(a) Lactose-=Renin ib) Starch-Maltose
ic) Fat-Steapsin (d) Casein-Trypsin
Glucagon secreted by the alpha-cells of the Islets of
Langerhans does this function

ICPMT 1993; KCET 1994; MP PMT 2000; GUJCET 2014]
{a) Glucagon converts glucose into glycogen and increases
the concentration of blood sugar
Glucagon converts glycogen into glucose and increases
the concentration of blood sugar
{c} Glucagon converts glucose into glycogen
(d} MNane of these

{b)
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22. Match the following and choosa the comect combination  29. Identify the comect set which shows the name of the
rom the options given enzymes from where it is secreted and substrate upon which
Column | Column II it acts [Odisha PMT 2002
A Ptyalin 1. | Lipids {a) Pepsin-stomach wall- casein
B Pepsin 2. | Starch {b) Ptyalin- intestine-maltose
£ Steapsin 3. | DNA {¢) Chymotrypsin- salivary gland-lactose
D. Nuclease 4. | Proteins (d) Ptyalin - pancreas-lipid CoA
[MP PMT 1994; Kerala PMT 2004] 30. Try'psi,n converts [MP PMT 1995]
{a) A-1, B3, C2Z2 D4 {b) A-1, B4, C-3 D2 {a) Fats into fatty acids
e} A-2,B4,C-1,D3 (d} A-2,B3,C-1,D4 (b) Starch and glycogen into maltose
(e} A-4, B3 C-1,D.2 :
93. Cells of the pancreas Is not digested by their own enzymes A R
hecause [MP PMT 2003] (d) Sucrose Into glucose and fructose
{a) Enzumes are secreted in inactive form 31.  Islets of Langerhans produce [MP PMT 1995]
(b) Cells are not lined by mucous membrane {a] Insulin (b] Rennin
(¢} Enzymes are released only when needed [c) Ptyalin (d} HCI
{d) MNone of the above 32. Which of the following is a gastro-intestinal enzyme
24. When fat is in the stomach the secretion of gastrin is [AFMC 1997; WB JEE 2011]
inhibited. This inhibition is due to [CPMT 1992] (a} Chaolinestrase () Enterokinase
(a) Presence of fat {b) Non-stimulation of vagus (¢) Secretin (d) Prolactin
{c) Slow digestion of fat (d) Release of enterogastron 43, Secrefin [AMU (Med.) 2009]
B e e maTnsn: (a) Stimulates enzyme secreton by pancreas, nhibts acid
WB JEE 2010] secretion in stomach, stimulates gall bladder
Or {b) Stimulates bicarbonate secretion by pancreas, inhibits
Which of the following hormone helps in secration of HC/ acid secretion in stomach, stimulates bicarbonate
from stomach [WB JEE 2008, 11] secretion by liver
(c) Stimulates acid secretion in stomach, potentiates action
(a) Secretin (b) Gastron of CCH, inhibits intestinal movement
ic} Chaolecystokinin (d) Gastrin (d) Stimulates gall bladder, inhibils acid secretion in
26, Cholecystokinin is a secretion of stomach, stimulates bicarbonate secretion by pancreas
[MP PMT 1992; WB JEE 2012] 34, The gastrointestinal hormone which stimulates insulin
ia) Stomach which stimulates pancreas to rtelzase the secretion ls [AMU (Med.) 2012]
pancrealic juice (a) Gastrin (b) CCK
{b) Liver synthesised from cholesterol and conbols (¢) Seciatin ) GIP
secondarny sexual characters
{c] Duodenum end makies the call Bladder to contractand. T Do TTc enaymes ate Sl
release bile {a] Pepsinogen (b) Prorennin
(d) Goblet cells of ileum and stimulates the secretion of (c) Gastric lipase (d) Al of these
suceus entericus 36. Enzymes, vitamins and hormones can be classified into a
27. In rabbit proteins are digested by [CPMT 1595] single category of biological chemicals, because all of them
(a) Pepsinand trypsin (b) Trypsin and steapsin [AIIMS 1992; CBSE PMT 2005]
(c) Sieapsin and pepsin (d) All the above (@) Are proteins
28. Which of the following is nota proteulyh;;::y,n:nwr ol (b) Enhance the axidative metabolism
Or {c) Aid the requlating mechanizm
Which of the following belongs to the class of pepsin and (d} Are synthesised within the body of an organism
trupsin 37. The hormone 'secretin’ stimulates secretion of

Or
Enzyme released from kidnev is [AFMC Z008]
() Pepsin {b] Trypsin
{c} Erepsin {d} Renin

[CBSE PMT 1990; MP PMT 1996, 2002, 07, 12:
Pb. PMT 1999, 2000; BHU 2000]

(b} Bile juice
(d] Gasfric juice

{a) Pancreatic juice
lc) Salivary juice
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38. What is common among amylase, rennin and trypsin
[CBSE PMT 1997; Pb. PMT 1999, 2000; BHU 2001]
{a) These all are proteins
(b) These all are proteclytic enzymes
{c} These are produced in stomach
(d} Theseactata pH lower than 7
39. Cholecystokinin and duocrinin are secreted by
[CBSE PMT 1999; AIEEE Pharmacy 2003]
(a) Intestine ib) Pancreas
(c) Adrenal cortex {d} Thyraid gland
40. Which part of body seerates the hormone secretin
[MP PMT 1994, 95; CBSE PMT 1999:
AIEEE Fharmacy 2003]
(a) leum (b) Stamach
[c} Duodenum (d) Oesophagus
41. What is the substrate for lipase enzyme [WB JEE 2012]
(&) Protein (b) Carbohydrate
(e} Lipid {d} Nucleic acid
42. Which of the fallowing hormones induce secretion of succus
entericus [RPMT 2000]
Or
Which hormones do stimulate the production of pancreatic
juice and bicarbanate  [NEET (Phase-11) 2016; WB JEE 2016)
{a) Insulin
{b] Secretin and cholecystokinin
(e} Glucagon
{d) Secrefin
43. What is cholecystokinin [Odisha PMT 2002)
{a) Enzyme {b) Bile-pigment
(cl Gaﬁhumleslmai hormone {d] Llpu:l
Nutrition anr.l Nutritionaf requirement
1. When breast feeding is replaced by less nutritive food Iow in
proteins and calories; the infants below the age of one year
are likely to suffer from
[MP PMT 2001; CERSE PMT 2009: J & K CET 2010]
(a) Marasmus (b) Rickets
{c] Kwashiorkor (d) Pellagra
2. Slaternents

A. The element which is very important for the production
of thyroxine is jodine

B. Vitamin By is otherwise known as niacin or nicatinic acid
C. Fructose is a monosaccharide and is a hexose sugar
D. Globulin is an example for a conjugated protein

Of the above statements

[Kerala PMT 2008]

fal A. B and C are carrect but D is wrong
{b} A and C are correct but B and D are wrong
{c}) A and Bare correct but C and D are wrong
{d} Ais comect while B, C and D are wrang
[e) A, Cand D are comect but B |5 wrong

10.

11.

12.

The number of essential amino acids in adult human is
[Odisha JEE 2009)
{a) Nine (b) Eight
{c) Four {d) Seven
Which one of the following statements Is not comect
|ICBSE PMT 2014)
(a) Retinal is a derivative of vitamin C
(b} Rhodopsin is the purplish red protein present in rods
only
() Retinal is the light absorbing portion of wvisual
photopigments
{d) In retina the rads have the photopigment rhedopsin
while cones have three different photopigments
Inadequate protein inlake leads to kwashiotkor, The
subsequent edema is most closely related to inadequate

synthesis of which protein [DUMET 2009]
{a) Gamma globulin (b} Glucagon
(c) [nsulin (d} Albumin

Hypochromic microcytic  anasmia and leucopenia are
caused by the deficency of ..... respectively [EAMCET 2009)

(a) Pyridoxine and riboflavin (b) Puyridoxine and [olacin
{d) Biotin and cyanombalamin
Liver necrosis and muscular dystrophy are caused by the
lack of this trace element [AMU (Med.) 2000]
{a) Arsenic (b} Malybdenum

(c) Zinc {d} Selenium

This trace element is needed for insulin to exert its maximal
effect in glicose uptake [AMU (Med.) 2010]

{a) Vanadium (b} Chromium
(d) Selenium
Which of the following is a reducing sugar
[CBSE PMT 2002; AFMC 2012]
(b} Galactose
{d} [ —methyl galactoside
What is the common between amino acids, fatty acids and
glucercl
a) These are all rich source of calories
(b] These are the builders of protoplasm

{c) These are the end products of digestion of two
categories of food constituenis

(d) These ean be stored in the form of fat
The smallest structural units of proteins are called
[CPMT 1993; RPMT 1999]
(a) Amino acids (b} Peptides
c) Proleoses (d} Peptores

In human per cent of body weight of carbohydrates, lipids
and proteins respectively s [AMU (Med.) 2009)

{a) 1,15, 17 (b) 15 17,7
fc} 7,17, 15 (d) 17,15,7

{¢] Biotin and folacin

(e} Molybdenum

ia) Sucrosze
{c) Gluconic acid
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13. During prolonged fasting 25, Most abundant mineral of animal body is  [WB JEE 2010]
[AFMC 1994; CBSE PMT 2003; CPMT 2005 (a) lron (b) Sodium
(a) ﬂ-’fﬁ first to be uaed_ up are carbo?yd;aiﬁ, neI:SI fat is (¢) Potassium (d) Calciurm
e and pootali ate metabolised at fhe foat 26. Which element is the cause of elai etai disease
{b) The first to be used up are ihe fals, next carbohydrates (WB JEE 2009
are withdrawn from stored glycogen in the liver and 1
muscles and proteins are withdrawn at the last la) Hg (b) Pb
{¢) First lipids are used up, then proteins and finally (e} Cd {d} As
carbohydrate 27. Which of the lellowing is not a vitamin deficiency disease
{d) None of these [CPMT 2010]
14. To get sufficient carbohydrates one should take {a) Addision's disease (b) Goitre
T o [CBSE PMT 2002] (c} Keratomalacia (d) Xerophthalmia
a) Mea ce
e} Cosreti {d) Ground pus 28. Choose the correct non-protein amino acid [WB JEE 2009]
15. Glucose and amino acids are absorbed in the intestine by (a) Hydroxyproline (b) Hydroxylysine
[NCERT; JIPMER 2002] {c) Cystine {d) yamina butyric acid
(a} Active transport {b) Passive lransport 29, Thiamine (B,) deficiency results in [AIIMS 2009, 13]
(e) Selective absorption [d} Osmosis
16. Milk protein is [Manipal 1995] {a) Wermnickes' syndromes (b] Korsakofis' syndromes
(a) Rennin (b) Casein (c) Ostecnecrosis {d} Tunnel vision
{c) Galactose (d] Glycine 30, Vitamin D is synthesised by one of the following with the
17. Unsaturated fatty acids have [Kerala CET 2002 help of sunlight  [AIIMS 1992; RPMT 1999; WB JEE 2010]
(a] Palmitic acid {a) Skin (b} Gall bladder
(b) Stei;}nc add {c) Liver (d] Pancreas
(c) Oleic acid 31. Water soluble vitamins are [AFMC 2001; Kerala PMT 2007]
{d} One or more double bands Wit A HERAE S Vi B O
18. Which one of the following set is a polysaccharide group ) SHB 4200 s
[CBSE PMT 1996; BHU 1999] {c] Vitamins Cand D id) MNene of these
tal Glucose, fructose, lactose 32. Which of the following elements is a canstituent of biotin
{b) Starch, glycogen, cellulose [NEET {Kamataka) 2013]
{c] Sucrose, maltose, glucose (a) Magnesium {b) Caleium
(d) Galactose, starch, sucrose (¢} Phesphorus {d) Sulphur
19. Lactose is composed of [CBSEPMT 1998; 33, Which of the following are required in minimum amount by
{a}l Glucose + fructase (b) Glucose + glucose {a} Iron, lodine, carbon, manganese, copper, O,
{c) Glucose 4+ malactose (d) Fructose + galactose : i ;
{b} Iron, iodine, manganese, copper, zinc, fluorine
20. The anhydro bond of proteins are called  [Pb, PMT 2000] e ,
. {c) lron, iodine, manganese, zinc, hydrogen
la) Glycosidic {b) Peptide 4 N . _
{e) Ester (d) Diester {d] Nitrogen, uﬁygen: zing, Muorine
21. Role of carbohydrates is to function as [NCERT; RPMT 1999] 34. Which is not used up in human body [DPMT 2006]
{a} Catalyst (b) Source of energy fa] Calcium (b) Phosphorus
{c] Enzyme {d) Building material {c) Zinc (d) Barium
22, Digestion of protein takes place in [NCERT; MP PMT 1996]  35. Simple storage protein that coagulates upon heating but
{a) Duodenum and stomach remains soluble in dilute salt solution is correctly exemplified
{h) Stomach and oesophagus by [Kerala PMT 2004; WB JEE 2012]
{c) Small and large intestine {a) Globulin (b} Albumin
id) Intestine and rectum {c) Histone (d} Collagen
23. Amino acids not synthesized in the bady are called 36. Fat soluble vitamins are
@) N | b Ad [MP PMT 1996] {a) Vitamin A Band C (b} Vitamin A Band [J
a on-egssentia ive O )
(c] Essential (d) Inactive {¢) Vitamin A,D E and K (d) Vitamin C and [}
24. FEssenfial : non-essential amino acidis  [AMU (Med)) 2010)  37. Vitamin C is [AFMC 2012]
(a) Lysine : leucing i) Mathlonine : threonine {a) Ascorbic acid ib) Nicotinic acid
(e} Valine : tyrosine {d) Alanine - oystine (e} Lipoic acid id) Aspartic acid
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A pregnant female delivers a baby who suffers from stunted
growth, mental retardation, low intelligence quotient and
abnormal skin. This is the result of [NEET 2013]

@) Qver secretion of pars distalls

(b} Deficiency of indine in diet

{c) Low secretion of growth harmone

{d} Cancer of the thyroid gland

Main difference between brown fat and white fat s that the
cells of brown fat

{a) Are mullicaloured (bl Have more mitochondria
(c} Are polygonal inshape (d) All the above

Collagen is a [WB JEE 2009]
{a) Phosphoprotein ih) Globulin

(e} Derived protein (d) Scleroprotein

Higher animals cannot synthesize few fatty acids which are
very essential for their growth and development. These fatty

acids are typically IWB JEE 2012]
{a) Saturated {b) Cucle

{c) Unsaturated (d) Branched

Which vitamin gets destroyed by heating

(a) Vitamin A (b) Vitamin E

{c) Vitamin C (d) Vitamin K

Continued consumption of a diet rich in butter, red meat
and eggs for a long period may lead to [AlIMS 2007]

{a) Vitamin A toxicity

{b) Kidney stones

(e} Hypercholesterclamia

{d) Urine laden with ketonie bodies

Term "vitamin" was given by [CBSE PMT 1992)

(a) James Lind (b) Sterling

{c) Funk {d) J.C. Drummond

In vertebrate's body mainly the food is stored in the form of
[BHU 2002)

la) Fat (b} Fatand aglycogen

{c) Glycogen {d) Proteins

Which of the following vitamins is waler soluble as well as

an anti-oxidant [BHU 2005; Bihar CECE 2006]

(a) Vitamin B, (b} Vitamin A

() Vitamin D (d) Vitamin

Zinc |5 associated with [RPMT 2000]
{a}l Glycosylation {b) Immunization

(c] Sulfation (d) Transcription

Vitamin K is required for [CPMT 2009; MP PMT 2013]

{a} Convenrting prothrombin to thrombin
(b} Synthesis of prathrombin

{cl Calcium combination with prothrombin
{d] All of the above

Iran is present in which one of the following  [RPMT 2000]
{a) Glycopharin (k) Muclein
{c) Lectin {d) Catalase
A balaneed diet does not include [KCET 2011

(a) Carbohydrates and fats
(b} Mudeic acids and enzymes
{c) Proteins and vitamins

(d) Minerals and salts

51.

53.

54,

55.

a6,

57.

58.

29,

60,

61.

62.

Vitamin D is synthesized in skin, by the action of sunlight on
[CPMT 2000; BHU 2006]

(b) 7-hydroxy cholesterol

(d) Ortho-phenoxy cholesterol

(a) Chalesterol
{c] Cephano-cholesterol

Which one is an amino acid [WB JEE 2011]
(a) Pepsin ib) Proline
{c} Cysteine (d} Renin

Cyanocobalamine is essential for the formation of
[NMPMER 2002;: AFMC 2012]

{a) RBC (v WBC

{e) Lymph (d) Flatelets

Salivary amylase i5 also known as [Manipal 2005]
{a} Ptvalin {b} Gastrin

fc) Glyonylase (d} Pepsin

Beri-beri was discovered by

(a) Funk (b} G.E. Foxan

{c) Eijkman id) Admiral Takaki

In a normal adult, ascending order of concentration of
following molecules is [AIIMS 2012]

{a} K=Na=Fe>Cu (b} Na=K=Cu>Fe
{c) Fe=MNa>K=>Cu {d) Na=Fe>K>Cu

Megaloblastic anaemia of pregnancy is caused by the
deficiency of

{a) Vitamin B,; {b) Vitamin B,; and folic acid
[c} Folic acid (d} Vitamin D

A non-essential amino acid is [AFMC 2002]
{a) Lysine (b) Methionine

ic) Alanine (d) Isoleucine

Which of the following is not an unsaturated fatty acid
{essential) [CPMT 2009]
{(a) Oleic acid (b} Linocleic acid

{c) Linolenic acid {d] Stearic acid
Fluorine helps in maintaining the

{a} Dentine to deposit normally in teeth

(b) Enamel deposition and prevents the dental carries
(e} Ervthropoiesis

{d) Absorption of certain substances by the cell

Which ene of the lollowing is a fat-soluble vitamin and its
related deficiency disease [CBSE PMT 2007]

{a} Ascorbic acid - Scurwy

{b} Retinal - Xerophthalmia
{c) Cobalamine - Beri-ber

{d) Calciferol - Pellagra

Cod and shark liver oil is a source of

(2} Energetic nutrients

(b} Constructive nutrients

(c} Energetic and constructive nutrients
{d) Protective nutrients

{e) Protective and constructive nutrients
Certain vitamin B acts as
(a] Enzymes

{c) Digestive enzymes

[Kerala PMT 2007]

[MP PMT 2002]
(b) Coenzymes
(d) Hormmones
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64. Which one of the following vitamins is manufactured in 74. General metabolism of the body will be alfected due to the
human liver [BHU 2012] deficiency of a [MP PMT 1993]
s r
(a) Vitamin A (b) Vitamin D One of the following minerals is responsible to regulate your
{c) Vitamin C {d) Vitamin K heart beats
65. Deficiency of it, causes loss of appetite, mental confusion, (a) Seodium (b) Calcium
fatique and muscle depreciation [GUJCET 2007] {c) lodine (d] Cobalt
(a) Vitamin - K (b) Vitamin - C 75. Infertility is believed to be due to the lack of vitamin
S [AIIMS 1993; DPMT 1993; MP PMT 2012}
ic) Thiamine (d) Riboflavin (a) A (b) B
66. The following are needed for blood-clotting in mammals @ € W) E
[MP PMT 1994, 97, 2001, 02; HPMT 2005; 76. Animals consuming only plant materials are referred as
BHU 2006; VITEEE 2006; DPMT 2007; Kerala PMT 2009] [4 & K CET 2005}
o e g M e it K {a) Herbivores (b) Carnivores
(a) Ca* and Vitamin ib) Ca™ and Vitamin () Omavore {8} Tsactforwen
) Ca* and Vitamin A (d) K" and Vitamin K 77. A person suffers from beri-beri, rickets and scurvy if he is
67. Which of the following is mismaltched [CBSE PMT 1998, 99] not taking adequate amounts of [JIPMER 1993;
) . : MP PMT 1994, 95; Bihar MDAT 1995; CPMT 1995;
{a) Vitamin K — Ber-beri (b) Vitamin C- Scunvy BHU 1998, 99; Odisha JEE 2010; PET (Pharmacy) 2013]
{e) Vitamin A-Xerophthalmia (d) Vitamin D — Rickets (a) Vitamin By, Aand C (b} Vitamin B, Dand C
68. In beri-beri [CBSE PMT 1993] (c) Vitamin A,Band E  (d) Vitamin By, and K
(a) The coagulation time increases 78. Ribollavin (B; or G) is concerned with
(b} Dermalitis in organs exposed to sun rays [CMC Vellore 1993; MP PMT 2012]
{c) The depigmentation of skin and hair starts {a) Maintenance of epithelial cells of skin
id) The affect over peripheral nervous system, gastro- (b} lron porphurin proteins
intestinal tract and cardiovascular is pronounced {e] Metal containing pigments
69. Examination of blood of a person suspeded of having {d) Oxidation process and intermediate metabalism
ansemia, shows lamge, immature, nudeated emthrocytes 79. A nutrient not required [ has no function in plants except in
without haemoglobin. Supplementing his diet with which of the Fabaceae, but essential nutrient of animals whose deﬁm_ency
. ' . makes a person anemic as It Is an inlegral part of vitamin B-
following is likely to alleviate his symptoms 12, and this nutrient is  [Kerala CET 2003; MP PMT 2013]
[AIEEE Pharmacy 2003; CBSE PMT 2006] (a} Iron (b) Calcium
(a) Ribollavin (b) lron compounds {c) Cobalt (d) Cadmium
{c) Thiamine {d) Falic acid and cobalamine BO. Rickets in children and osteomalacia in adults is caused by
: . i the deficiency of [NCERT;
0 Bmiakinyeteied by s tletine) texteri s MP PMT 1996, 99, 2000, 08, 10; BHU 1999; CPMT 2001;
[MP PMT 2006] CBSE PMT 2001; Kerala CET 2002;
{a) Pantothenic acid (b} By; (Cyanocchalamine) cI:I')UMEl.' 2009; WB JEE 2009, 11]
r
{c] Bictin (d) Choline Weakening of limb bones may be due to deficiency of
71. Which of the following helps in synthesis of DNA and cell [MP PMT 1993]
division [MP PMT 2001, 02; BHU 2002] (a} Vitamin A (b} Vitamin B
{a) Nicotinamide lh]‘ Biotin ':l:} Vitamin C [dh Vitamin D {Cﬂ[tifﬁ'm”
{c) Folic acid (d] Pantothenic acid 81. Wthh one of the- following Is the best source for vitamin A
. ; {Antixerophthalmic)
72. Which one Is the mest abundant protein in the animal world [AFMC 1996, 99; AIEEE Pharmacy 2003]
{a) Trypsin (b} Haemoglobin () Honey (d) Peanuls
(e} Collagen id) Insulin B2. Angiotensinogen is a protein produced and secreted by
73. Defective red blood corpuscles can be seen when there is a ICHEE T 2008
deficiency of [MP PMT 1993] (8} 1 hescis
o (b} Juxtaglomerular (JG) cells
{a) Retinol (b) Vitamin K

{¢} Vitamin B, (Riboflavin) [d) Vitamin B (Pyridoxine)

(e} Macula densa cells
(d) Endothelial cells (cells lining the blood vessels)
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85.

87.

89,

90.

91.

92.

93.

Which one of the following is dominant intracellular cafion

[RPMT 2000]
la) Potasium (b) Chioride
{c) Phosphate {d) Calcium
Vitamin B, is available to ruminants by [DPMT 2006]
(a) Plants
{b) Micro-organisms in cagcum
(e} Animals

{d) All of the above
A vitamin which is generally excreted in human urire is

Or
Earliest known vitamin is
(a) C b) K
{c) A d] D

The richest sources of vitamin By, are  [CBSE PMT 2004]

(a) Rice and hen's eqq

{b) Carrol and chicken's breast
{c) Goat's liver and Spirulina
(d) Chocolate and green gram

To which of the following family do folic acid and
pentothenic acid belong [CHSE PMT 1998, 99)

(a) Vilamin K {b) Vitamin A
{c} Vitamin C (d) Vitamin B complex
Which of the fallowing Is the correct match
[KCET 1994; CHSE PMT 2001)
{a) Vitamin A-calciferol ib) Vitamin E-tocopherol
(e} Vitamin D-thiamine (d) Vitamin K-ascorbic acid
Pellagra is caused due to the deficiency of
[CBSE PMT 1994, 96; MP PMT 1998, 2011:
BHU 2000, 01, 03; DPMT 2003; AMU (Med.) 2006;
WE JEE 2009; DUMET 2009]
(a) Thiamine
{b] Ascorbic acid
le) Niacin (Nicotinic Acid) (B:)
{d) Calciferol
One of the factars required for the maturation of

erythrocyles is [CBSE PMT 1998; AFMC 2000]
{a) Vitamin D (b} Vitamin A
{e} Vitamin B,, (d) Vitamin C

Which is the best source for vitamin B,
(a) Cod liver oil (b} Egg
{c) Whale wheat bread (d) Curd

Kerophthalmia in children and nyctalopla (Night blindness)
in adults is caused by the defidency of vitamin

ICBSE PMT 1992; MP PMT 1999, 2002:

MH CET 2001; J & K CET 2002]

(a) A (o) D

c} E {d K

Which one of the following is very rich in magnesium
[JIPMER 2002]

{a) Meat (b) Egg

(e} Soybean {d) Milk

04.

95,

96.

97.

98.

99,

100,

101.

102,

103.

104,

105.

Which one of the following pairs is not correctly matched

[CBSE PMT 2004]
(a) Vitamin B, - Beri-beri
(b] Vitamin B, - Pellaga
(e} Vitamin B;s - Pernicious anaemia
(d) Vitamin B, - Loss of appetite
Which ane is correctly matched [Kerala PMT 2006]

(a) Vitamnin E — Thiamine  {b) Vitamin D - Riboflavin
{c) Vitamin B; - Tocopheral (d) Vitamin A — Caldferol
{e) Vitamin B, - Cyanocabalamine
Which of the following is a fat soluble vitamin

[MP PMT 2003]
{a) Thiamine (b) Folic acid
(c) Ascorbic acid {d] Tocopherol
Excessive intake of vitamin D leads to bone reabsorplion
and
{a) Beri-beri
{c) Hyperkeratosis
Vitamin By, is helpful

{a} In the absorption of fats
(b) Tostimulate the liver
ic] To stimulate the bane marrow
(d} To increase life span of RBC
Starch is converted to maltose by the action of
[CPMT 1999; JIPMER 2001)

(b} Hypercalcemia
(d] Keratomalacla

(8] Invertase (b) Amylase

le) Sucrase (d}) Maltase

Recently discoverad vitamin having anti-cancer properties is
{a) Vitamin B, (b) Vitamin B,

ic) Vitamin B;; (d) Vitamin Q

How many of the twenty amino acids are essential amino
acids for children [HP PMT 2005; Kerala PMT 2006]

a) & {b} 8
{c) 10 (d) 7
(e) 11

The vitamin nicotinamide can be synthesized in our body

from [AIIMS 2002]
(a) Tyrosine ib) Valine

{e} Tryptophan (d) Phenyl alanine
Rhodopsin is synthesised with the helpof  [MP PMT 2000]
la) Vitamin A (b} Vitamin By,

{e} Vitamin D {d) Vitamin B,

For nonmal absorption and deposition of calcium and
phesphate the vitamin that is very necessary
[MP PMT 1998; AIEEE Pharmacy 2003]
Or
Calcium deficiency in the body oeeurs in the absence of
[CBSE PMT 1994]
{a) B {b) B,
fc] A (dj D
Nutrition invelving engulfment of the whale or part of a
plant or an animal in solid or In liquid state is known
[J & K CET 2005; Kerala PMT 2009)
(b) Saprozoic
(d}) Symbiotic

{a)] Holozaic
(e) Parasitic
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106. Maich the fallowing nutrition/vitamin deficlences in column | 114. The disease due to inflammation of vermiform appendix of
with causes/deficiencies is column |l and choose the correct digestive system is known as [CBSE PMT 1993]
option from the answer key [a) Amoebic dysentery [b) Intestinal cancer
Column | Column Il fc) Appendicitis (d) Nene of the above
{a) | Kwashiothor {p} | lron 115. Which of the following is related with vitlamin By
{b) | General Anaemia | ig) | Menadione o [AFMC 1997]
(c) | Dermatitis fr) | Pratein Riboflavin is essential in our diet, as it is required for the
{(d) | Marasmus (s} | Pyridexin synthesis of
{e) | Bleeding (t} | Biotln (a) FMN/FAD (b} NAD
[Kerala CET 2005] (e} NADH {d) NADH,
(@) (a)-(p), (b) - (1), {c) - (a), {d) - ), {e) - (3] 116. The methad of intake of food in case of ciliate Paramaecium
(b) (a) = () (b= (a), ()= (), {d) (s} {e) - [p) : :
{a) Holozoie (b} Saprozoic
(c) (a) - (a) (&) = 1), (e} — (s}, (d) = (p), (e) = (t) -
(d) (o)~ (), )= (p), €] — (), ()~ s}, e) - fa) iy, SRR i
a) <z}, 19) = Py A€l = i, o) = s 1) =4 117. Which one of the following is a matching pair of a certain
(e) (a) - (), (b) = (s}, (c) = (p), id) = (1), (&) - |q) body feature and its value/count in a normal human adult
107. lodine test used to detect [DPMT 2003] [AIIMS 2003]
fa} Urea 5-10 mg/100 m! of blood
{a) Protein (b) Fat
o (b} Blood sugar B0-100 mg/100 m/
[¢) Carbohydrate {d) Chitin
; . 4 K - (¢} Total blood valume 3-4 litres
108. Which one of the following is antioxidant vitamin i ;
[DPMT 2003; BHU 2003 (d) ESR in Wintrabe method 9-15 mm per hour in males
{E.} VitaminC, E, A {b} Vitamin Bli 51 and 20-34 mm per hour in females
(o) VitaminA, D, E (d) Vitamin By, B, 118, Average kilocalorie of energy needed by woman is
109. Vitamin-C is mainly helpful in [MP PMT 2006] [NCERT; Odisha JEE 2005]
(a) Growth of bones {a) Lessthanman {b) More than man
(b} Formation of connective tissue {c) Egqual to man {d)] Cannot be predicted
[El Treatment of anaemia 119. An average man needs appruxmaleiy
{d) Formation of visual pigment [NCERT: CBSE PMT 1999; MP PMT 2004]
110. Continuous bleeding from an injured part of body is due to (a) 2900 K cal. energy/day (b} 500K cal. energy/day
deficiency of [CBSE PMT 2002; MP PMT 2003] (¢} 1000 K cal. energy/day (d) 2000 K cal. energy/day
{a) Vitamin A (b} Vitamin B 120. The people dependent exclusively on maize diet, are more
{c} Vitamin K {d) Vitamin E likely to suffer fram [AIEEE Pharmacy 2003]
111. Which group of three of the following five statement (1-5) {a)} Rickeis (b} Pellagra
contain is all three comect statements regarding bari-ber (¢} Beri-beri (d) Dysentery
1. A aippling disease prevalent among the native 121, Vasco de Gama (1498) sailed 1o explore India with 180
population of sub-Saharan Africa companions but most of them died due to
2. A deficiency disease caused by lack of thiamine ta) Rickets (b) Pellagra
{Hiarein &) (© S (d) Xerophthalmia
3. A nulritional disorder in infants and young children oy ; ”
when the diet is persistently deficient in essential protein 122. Anti-infection vitamin Is
4. Occurs in those countries where the staple diet is {a) B b) A
polished rice
5. The symptoms are pain from neuritis, paralysis, muscle e) D . [fj_b B
wasting, progressive oedema mental deterioration and 123. Chemical formula of Retincl-1'is
finally heart failure. [CBSE PMT 2005) {a) CgHNO; {b) CyH;yN
{a} 2 dand5 (b) 1,2and4
(c} 1,3and5 (d) 2 3and5 () Canllx0 B Cailad
112. Burming feet syndrome' is due to deficiency of 124. Vitamin essential for formation of collagen is
(a) Vitamin D (b) Vitamin A (a) A fb) E
(c) Vitamin By {d) Vitamin B (e) By (d) C
113. A patient of diabetes mellitus excretes glucose in urine even 125. Which ene of the fellowing is the correct matching of a

when he is kept in a carbohydrate free diet. It is because
[Odisha JEE 2005

(a) Fats are catabolised to form glucose

{b) Amino acids are catahalised in liver

{c) Amino acids are discharged in blood stream from liver
{d) Glycogen from muscles is released in blood stream.

vitarnin, its nature and its deficlency disease
[CBSE PMT 2004; BCECE 20053]

{a) Vitamin A - Fat-soluble — Beri-beri i
(b] Witamin K — water-soluble — Pellagra

{c) Vitamin A - Fat-soluble - Night blindriess
(d) Vitamin [ — Fat-soluble — Beri-beri
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126.

127.

128,

129.

130.

131.

132.

133.

134,

135.

136.

137.

138.

139.

Vitamin E is also known as
[MP PMT 2002; Kerala CET 2003]
{a) Decalcifving vitamin
(b} Antisterility vitamin
(e} Prothrambin vitamin
{d] Antthaemophilic vitamin
Vitamin A was discovered by

{a) McCollum and Davis (b) Funk

(e} Hopkin {d}) Eijkmann

Organisms, which obtain enermay by oxidation of reduced
inorganic compounds, are [CBSE PMT 2002]
{a) Phototrophs (b) Saprozoic

(e} Copro-heterotrophs (d) Chemo-autotrophs
Which vitamin is destrayed by ultraviolet rays

fa] A (b) D

e} E {d) K

E. coli in human colon behave as [AFMC 2002]
[al Parasite (b) Commensal

{c] Saprophyte {d) Mutualism

Vitamin M is

{a} Nicotinic acid {b) Pantothenic acid

{e) Folic acid {d} Ascorbic acid

The vitamin isolated from enq volk by Kogl and Tonnis in
1943 was

{a} Vitamin K (b) Vitamin M

{c} Vitamin H {d} Vitamin B,

The vitamin which helps in carbchydrate metabolism during
glycolysis and TCA cycle is

{a)} Riboflavin (b} Thiamine

e} Falicacid (d} Pantothenic acid

Which ane of the following pairs is not correctly matched
[CBSE PMT 2003]

{a) Vitamin B, — Beri-beri

(b] Vitamin C—Scurwy

(e} Vitamin B, = Pellagra

(d}) Vitamin B, — Pernicious anaemia

Which set includes neuratic vitamins

{a} Vitamin By, B., B, {b} Vilamin B, B, B,

ie] Vitamin A, D, E (d) Vitamin B, B, K

Which one of the following vitamins can be sunthesized by

bacterin inside the gut {CBSE PMT 1997]

(a) B, (b) A

c D d) K

Cow's milk is slightly yellowish in colour due to the presence of

(a) Carotene b} Riboflavin

{c}] Xanthophyll id) Xanthophull and carotene

The water soluble materials pass through the proteins called
[Kerala CET 2003]

(a) Glyeaprotein {b] Glvcocalyx

{c] Ewxtrinsie proteins {d) Channel proteins

Which combination Is incormect [CPMT 1994]

(@] Niacine - Pellagra

{b) Thiamine — Beri — beri

fe) Vitamin K- Sterility

(d) Witamin D - Rickeis

140,

141.

142,

143.

144,

145.

146.

147.

148.

149.

150.

151,

Vitamins, we must consume daily are
[AFMC 1995; CBSE PMT 2000)
{a) Fat soluble (b) Water soluble
ic) Both (a) and {b) (d) None of these
Besides having C,H, 0 which of the following also contains

N, 5, Pelc. [AFMC 1995]
{a) Protein (b} Fal
(c}) Carbohydrate (d} Vitamin

Which of the following does not belong to vitiamin B aroup

[MP PMT 2002]

(a) Riboflavin (b) Nicotin
{c] Cyanocobalamine {d) Tocopherol
Milk sugar is [Bihar MDAT 1995; KCET 2010)
{a) Sucrose {b) Galactose
(¢} Lactose {(d) Glucose
(e) Fructose
Which of the following is not a source of vitamin A

[CPMT 2002; RPMT 2005, 06)
(a) Carrot (b) Mango
(c) Apple (d) Yeast

What does the doctor advise o the patients suffering from
high blood cholesterol [CBSE PMT 1996]
(a) Red mutton with fat layer
{b) Vegetable and margerin
(c) Vegetable oil such as ground-nut oil
{d} Pure deshi ghee or butter
Deficiency of copper causes
{a)} Pellagra
(b} Anaemia and damage tn CNS
(e} Influenza
{d) Xerophthalmia
The main cause of anaemia {Hypochromic or macrocytic) is
[MP PMT 1996, 99, 2006; AFMC 20086)
{a) Deficiency of Ca
{b) Deficiency of Fe
{e) Deficency of Na
(d) Deficiency of Mg
Mode of nutrition in Amoeba Is
[HPMT 1993; MP PMT 2001]
{a} Saprozoic (b} Holephytic
{c) Coprozic (d} Holozoic
Balanced diet should have approximately
[NCERT; AFMC 1994; CBSE PMT 2000]
(a} 1/5 protein, 375 fat and 1/5 carbohydrate
(b} 3/5 protein, 1/5 fat and 1/5 carbohydrate
{e] 1/5 protein, 1/5 fat and 3/5 carbohvdrate
{d) 1/2 protein, 1/4 fat and 3/5 carbohydrate
Halophytic nutrition is found in [MP PMT 2000]
{a] Amoeba (b) Giardia
{c) Entamoeba {d} Euglena
Fish-liver oils contain large amounts of
{a) Vitamin K
(b} Vitamin E
(g} Vitamins 4 and D
fd) Vitamins B, and C

[MP PMT 19946)
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Select what s not true of intestinal villl among followings
INCERT]

{a) They possess microvilli

{b) They increase the surface area

(¢} They are supplied with capillaries and the lacteal vessels

(d} They only participate in digestion of fats

Hepato-pancreatic duct opens into the duodenum and

carres [NCERT]

(a) Bile

(b} Pancreatic juice

{c) Both bile and pancreatic juice

(d] Saliva

One of the following is not a common disorder associated

with digestive system [NCERT]
fa) Tetanus (b} Diarrthoea

(¢} Jdaundice {d] Dysentery

A gland not associated with the alimentary canal is [NCERT]
{(a) Pancreas ib} Adrenal

(e} Liver {d) Salivary glands

Match the two columns and select the correct among
options given

Column 1 Column Il

A, Biomacromolecules of food 1. Alimentany canal
and associated gland

B. Human digestive system  ii. Embedded in jawbones

C. Stomach iii, Quter wall of visceral
organs

D. Thecodont iv, Converted into simple
substances

E. BSerosa v, J-shaped bag like
structure

Optlions [NCERT]

{a) A6, B, Cw D-ii, Edv

(b) Adu, B-, C-v D, E-iii

e} A4, B, Cii, Div, Ew

(d) A4, B, Cdi, D-w, Ew

Match the two columns and select the right one among
oplions given

Column I Column 1l
A, Ducdenum i. A carilaginous flap
B. Epiglottis ii. Small blind sac
C. Gloths ili. 'UF shaped structure

emerging from the stomach

D. Caecumn v, Opening of wind pipe
Onptions INCERT]
{a) A, B, C-iii,  Deiv

by A-dv, B, CH, D
ic) A, B4, C-iv, Dl
d} A, B-iv, C-, D-iil

Match the enzyme with their respective substrate and choase
the right one among oplions given

A. Lipase i.  Dipeptides

B. Nuclease ii. Fats

C. Carboxypeptidase iil. Nudeic acids

D. Dipeptidases iv. Proteins, peptones and
proteoses

Options [NCERT]

{a) Adl, B4, G, D-iv

{b) Adii, B-v, Cdi, DA

e} A-ii, B CAiv, Dl

(d) Adi, B,  Cev, D

Liver is the largest gland and is associated with various
functions, choose one which is not correcl INCERT]
{a) Metabolism of carbohydrate

(b} Digestion of fal

{c) Formation of bile

{d} Secretion of hormone called gastric

Mark the right statement among the following

{a) Trypsinogen is an inactive enzyme

{b) Trypsinogen is secreted by intestinal mucosa
{c} Enterckinase is secreted by pancrease

id) Bile contains trypsin

[NCERT]

;@F_n_ncmhu}}ggg
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5.

This is the common passage for bile and pancreatic juices
[NCERT: AMU (Med.) 2010, 12|

{a) Ampulla of Valer (b) Ductus Choledochus

{c) Duct of Wirsung (d) Duct of Santorini

Digestion in Hydra takes place within  [Odisha JEE 2009]

{a) Pelvic cavity (b) Abdominal cavity

ie) Pericardial cavity (d) Gastrovascular cavliy

Which is the characteristic lining of stomach of mammals
[MP PMT 1993]

{a) Paneth cells ib) Deiter cells

e} Oxuniic cells (d) HKupffer cells

Fatty acid and nlycerol are firt taken up from alimentary
canal by (AFMC 1994]
(m) Willi (b) Blood capillaries

{e} Hepatic portal vein (d) Lymph vessels

Erythropolesis starts in [DUMET 2009;
AIPMT (Cancelled) 2015]

a) Hidney (b} Liver

{c) Spleen {d) Red bone marrow

In rabbit the colour of bile juice is

(a) Colourless due to the presence of sodium and
potassium taurocholate

{b) Green due fo the accumulation of biliverdin

ic) Red due to the accurnulation of haemoglobin

{d) Yellow due to the presence of bilirubin

During absorption of carbohydrates in the blood the most

rapidly transported monosaccharide is [BHU 2012]

(@) Glucose ib) Galaclose

(e} Fructose id) Sucrose
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B.  The wall of the stomach is prolected against the action of
HCI by [ & K CET 2010
fa) Epidermal laver {b) Mesodermal laver
le} Mucous layer {d) Museular laver

9.  Column I contains names of the sphincter muscles of the
alimentary canal and column 1l contains their locations,
Match them praperly and choose the comed answer

Column 1 Column Il
A. | Sphincter of | 1. | Opening of hepatopancreatic
ani internus duct inte ducdenum
B. | Cardiac 2, | Between duodenum  and
sphincter posterior stomach
C. | Sphincter of | 3. | Guarding the terminal part of
Oddi alimentary canal
D. | lleocaecal 4. | Between ocesophagus and
sphincter anterior stomach
E. | Pularic 5. | Between small intestine and
sphincter bowel
[NCERT; KCET 2011]
fa) 4-3,B-2C-4,D-1,E-5
bl A-2B-5C-1,D-9,E-3
() A—3 B-4,C-1.D-5E-2
{d} A-4,B-3C-1.D-2 E-5
10. The pungent odour of facces is due to presence of
[MP PMT 1997)
(@) Indale {b) Skatole
(e} Various gases id) All the above
11. Maximum percentage  of lipoprotein  is  present in
[DPMT 2007)
ta) Chylomicron () HDL
(c) VDL (d) VLDL

12.  Where do cerfain sumbiotic micraorganisms nommally occur
in human body INCERT: CBSE PMT (Mains) 2012]
fa)] Caecum
(bl Oral lining and tangue surface
{c) Vermiform appendix and rectum
id) Duodenum

13. For the enzyme action [BHU 1995
(al Value of Km is unchange (b) Value of Km is low
{c) Value of Kmisconstant (d) Value of Km is high

14.  Inhibition of gastic secretion Is brought abiout by

[CMC Vellore 1993; CBSE PMT 1994;
MP PMT 2003; CPMT 2005]
Or
Which of these is not an enzume of digesiive system
ia) Chalecystokinin {b) Pancreozymin
(t) Gastrin (d) Enterogastron

15. A principal gastrointestinal Hormone is
(a) Prolactin (b} Chaoline esterase
{c} Secretin (d) Acetyl

16. The activator of intestinal julce Is [JIPMER 1993]

Or
Mechanical stimulation of villl by the food produces a
hormone which is known as [RPMT 2005]
{#] Succus entericus
(c) Enteroerinin

(b) Secrelin
(d) Enterozymase

17.

19.

20,

21.

23.

24,

25,

26,

27.

Anxiely and eating spicy food together in an otherwise
normal human, may lead to
[NCERT; CBSE PMT (Pre.) 2012
(a) Indigesticn (b) Jaundice
(c] Diarrhoea (d) Vomiting
Wisdom teeth in human is [CPMT 2002; RPMT 2005]
{al 3" molar & 4 in number (b) 3 molar & 2 in number
(c} 2™ molar & 4 in number (d) 2™ molar & 2 in number
In the stomach, gastric acid is secreted by the
[NEET {Phase-I) 2016]
(a) Gastrin secreting cells  (b) Parletal cells
{c} Peptic cells {d} Acidic cells
Which of the following can be called ‘animal starch’
[ANIMS 1993)
[a) Hemicellulose {b) Glucose
{c] Glycagen id) Chitin
One of the following is needed for the conversion of
trypsinogen into trupsin [NCERT; CBSE PMT 1995, 99;
AFMC 1996; BHU 2000; Kerala PMT 2008]
Or
Trypsinogen {s an inactive enzvme secreted by the pancreas,

It is activated by [WEB JEE 2016]
{a) HCI (b} Enterckinasa

le) Lipase {d) Zymase

Leizon in ventromedial hupothalmus IMP PMT 2004)

(al Increases hunger
(c) Do naot change hunger

(b) Decreases hunger
(d} Stop eating

Antthaemorhagic vitamin s [BHU ZpOR]
(a) Vitamin A (b) Vitamin B
(e} Vitamin C (d) Vimmin K

The mine workers are most likely to sutfer from

{a) Beri-beri ib) Osteomalacia
{c) Scurwy (d) Xeropthalmia
Write proper aption by matching column I, 1 and 1]
Caolumn [ Column 11 Column 111 —‘
(Name) (Enzyvme) {(Function)
{i) Gastric (P} | Chymo- A} | Dipeptide
Juice trypsinogen convert inlo
aming acid
(v | Intestival | (Q) | Ptvalin (B} | Proteoses
Juice conver into
small
polypeptides
(it} | Saliva (R} | Renin (C} | Casein  comver
into paracasein
(] | Pancreat | (S) | Erepsin {D] | Conversion of
ic juice starch into
mallnsa
[GUJCET 2015]
fa) (i-R-C) lii-5-A) {iii -Q-B) liv- P=-D)
(b} (i-R-C](ii-S-A)(ili-Q-D)iv-P-B)
fe} {i-5-D){ii-R~-C} il -P-B) liv-Q-A)
fd} (i-Q—A)(i-P=C)(iii-R-B)liv-5- Dj
Wound healing is enhanced by a vitamin [MP PMT 2002]
a) A (k] C
ic) D (dl E

Which of the following pair is characterised by swollen lips,
thick pigmented skin of hands and legs and irritahility

[CPMT 2004]
la) lodine - Goitre
(b} Protein —  Kwashiorkor
{c) Thiamine =  Ber-Berl

{(d] Nicotinamide - Pellagra
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Salect the mismaich between a vilamin and its deficiency
disease, among the following [AIEEE Pharmacy 2004]
{a} Riboflavin-slow clotting of blood

{b} Niacin-damage to skin and lining of intestine

{c) Ascorbic acid-scurvy

{d) Thiamine-damage to nerves and heart.

The delicious fond generally makes mouth watery. It is due
to (4 & K CET 2002}
{a) Hormonal response b} Neural response

{c} Olfactory response {d) Optic response

A triglyceride molecule has or A typical fat molecule is made
up of [Kerala CET 2003; NEET (Phase-1) 2016]
{a) Three fativacids with one glycerol molecule

{h) Three fattyacids with two glycerol molecule

{c) Two fattyacids with twe glyeerol molecules

{d) One fattyacid with one glycerol molecule

Excessive stimulation of vagus nerve in humans may lead to

[AIIMS 2003]
(a) Hoarse voice
(b} Peptic ulcers
(c) Efficient digestion of proteins
{d) lmregular contractions of diaphragm
Protein deficiency in children is called [KCET 1994;

CBSE PMT 1998: BHU 2003; DPMT 2007; AFMC 2008;
CPMT 2008]
Or
In Africa and South-east Asia, people like to have much
bread and butler than pulses. Thay suffer

a) Obesity (b} Marasmus

e} Diabetes id) Kwashiorkor

The intestine is different from the stomach by the presence
of [NCERT:; AIIMS 1993]
ja) Digestive gland (b} Villi

(¢} Sub-mucosa (dl Serosa

In the empty stomach, mucosal folds appear. They are

called [MP PMT 2002]
{a) Fiveoles {b) Ancinura angularis

{c} Rugae (d) MNone

Which of the following controls the peristaltic movement of
the inlestine [HHU 2002]
ia) Sacral plexus (k] Brachial plexus

{c) Discoldal plexus (d} Auerbach’s plexus

Secretin hormone is secreted by [CBSE PMT 2002]

(a) Liver (b} Pancreas

(c} Intestine {d) Brunner's glands

Consider the following statements

A. The anti pellagra vilamin is nicotinamide present in
milk, yeast, meat and leafy vegetables

B, Crypts of Leiberkuhn are present in the liver

C. Steapsin is the pancrealic amylase  [Kerala PMT 2007)

(a) A and B comect (b} B and C correct

(e} Aand Cincomect (d}) A and C comrect

(e) B and C incormrect

Digestion process in humans is

{a) Extracellular {b) Intracellular

(e} Intercellular (d] Both (a) and (c)

Mumps are caused due to

ia) Excessive cold

{b) Viral infection in tonsils

{e) Viral infection of parotid salivary glands

(d) Viral infection of zygomatic glands

[BHU 2002|

40,

41.

42,

43.

44.

47.

The {alds of Kerkring are developed in

(a] Duodenum ih} Jejunum

(c) MNeum {d) Large intestine

Meckel's diverticulum is found in [JIPMER 2002]
(a2} leum (b} Appendix

{e] Pylorus (d) Rectum

Which of the following carmies glucese from digestive tract to
liver [CBSE PMT 1999; Pb. FMT 2000, BHU 2001]
{a) Hepalic artery (b) Pulmonary vein

(c) Hepatic portal vein {d) Renal porial system
Which of the following sugars is absorbed from the small

intestine by fadilitated diffusion [CBSE PMT 2001]
ia) Fructose {b) Glucose
(c) Sucrose (d) Laciose

Mammals drink water and also obtain it from[MP PMT 2013]
(a) Break down of glycogen into glucose

(b} Secretion of saliva

{¢) Conversion of oxyhaemoglobin to haemoglobin

(d) Oxidation of glucose

Select the correct match of the digested products in humans
given in Column [ with their absorption site and mechanism

in Column 11 [NEET 2013]
Column | Column 1l
(a) | Cholesterol, mallose ke ]ntesﬂne. Mewe
absorption
’ Small intestine, active
(b} | Glycine, glucose oritan
T Small intestine, passive
(e | Fructose. N absomtion
- Duodenum, move as
{d) | Glycerol, fatly acids sl

A healthy person eals the following diet-Sgm raw sugar, 4
gm albumin, 10 gm pure buffalo ghee adulterated with 2gm
vegetable ghee (hudrogenated vegetable oill and 5 gm
lignin. How many calories he is likely to get

[NEET (Kamataka) 2013]
{a) 126 {b) 164
e} 112 (dy 144
The given figure is a duct system of liver, gall bladder and
pancreas. ldentify the names of ducts from A to D [NCERT]

Gall bladder

i Pancreas

(a] A - Cystic duct, B - Pancreatic duct, C - Bile duct, D -
Hepato - pancreatic duct

(b} A - Cystic duct, B - Bile ducl, C - Hepato - pancreatic
duct, D - Pancreatic duct

ic) A - Bile duct, B - Cystic duct, C - Pancreatic duct, D -
Hepato - pancreatlc duct

{d) A - Cystic duct, B - Bile duct, C - Pancreatic duct, D -
Hepalo - pancreatic duct
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Which option is cortect for the region labelled as ‘a’ and ‘b’
In the given diagram of transverse section of qut

[GUJCET 2014)
(a) & = Nerve,
b = Circular muscle
(b) a = Sub mucosal plexus of vessels,
b = Mucesal gland a
c) a= Vil
b = Mucosal gland b
(d) a = Longitudinal muscle,
b = Muscularis mucosa
Pituitary gland is located in ‘a’, which is a ‘b’ and ‘¢’ bone
[GUJCET 2014]

{a) a = Sella turcica, b = Raised surface, ¢ = Ethmoid
{(b) a = Reketh's pauch, b = Depmﬁsmn c = Nasal
(¢) a = Sella turciea, b = Depressian, ¢ = Sphenoid
(d) a = Reketh's pauch, b = Depressmn € = Sphenoid
The enzyme that Is nat present in succus entericus is
[AIPMT 2015]
{a) Nucleases (b} Muclecsidase
{e) Lipase (d} Maltase
Good vision depends on adequate intake of carotene rich
food
Select the best option from the following statements
[A) Vitamin A derivatives are formed from carotene
(B} The photopigments are embedded in the membrane
discs of the inner segment
(€] Retinal is a derivative of Vitamin A
(D) Retinal is a light absorbing part of all the visual
photopigments
Options
(a) (A)and (B)

[NEET 2017]
(6] (A, (C)and (D)
{d] iﬁh (C) and (D}

{c} U’t} anl:i [CJ

Read the assertlun and reason carefully io mark the correct aptian
oul of the options given below :

fa)
ib)

(c)
{d)
fel
1.

If both the assertion and the reason are true and the recson
is a correct explanation of the assertion

If both the assertion and reason are true but the reason is
not a correct explanation of the asserfion

If the assertion is true but the reason is false

If both the assertion and reason are false

If the assertion is false but reason s true

Assertion Blocd sugar level falls rapidly after
hepatectomy,

Reason The glycogen of the liver is the principal
source of blood sugar. [KCET 2009)

Assertion Arachidic acid is an unsaturated fatty acid

Reason There are present one or more double
bonds between catbon atoms  in
unsaturated fatty acids [AIIMS 2007)

Assertion Rumen of alimentary canal of ruminant
animals harhour numerous bacteria and
protozoa.

Reason Bacieria and protozoa help in the secretion

of gastric juice in the rumen.

10.

11.

12,

13.

14,

15.

16.

17.

Assertion
Reason
Assertion
Reason
Assertion

Reason

Assertion

Reason

Assertion
Reason

Assertion

Reason

Assertion
Reason

Assertion
Reason

Assertion

Reason

Assertion

Reason

Assertion

Heason

Assertion

Reason
Assertion

Heason
Assertion
Reason

Many tube like glands are present in the
wall of small intestine.

These glands secrete enzymes DNAse and
RNAse into the intestinal julce,

Minerals are not biologically  active

substances.
Some individuals suffer anaemia due o
deliciency of copper. [ALIMS 2009]

Thick layers of muscles are present in the
wall of alimentarny canal,
These muscles help in the mixing of faod
materials with the enzymes coming from
different glands in the alimentary canal.
[AIIMS 2007, 10)
In aleoholic fermentation, the hexose
molecule is converted into glucose and
fructose.

Alcoholic  fermentation  is  anaerobic
respiration  brough about by erzyme
Fumase. [AIIMS 1994)
Insulin is secreted by oecells of (slets of
langerhans of pancreas.

Insulin promotes conversion of glucase to
glvcogen. [AlIMS 1996]

Carbohydrates are more suitable for the

production of energy in the body than

proteins and fats.

Carbohydrates can be stared in the tlssues

as glycogen for use in the production of

energy, whenever necessany,

The amino acid glyeine comes under the

category of nonessential amino acids.

This is due to the fact that it can not be

synthesized in the body. [AlIMS 2010]

Scurvy Is caused by deficiency of vitamin,

Deficiency of ascorbic acid causes scurvy,
[AIIMS 2001]

The main part of carbohydrate digestion

takes place in small intestine.

Here pancreatic amulase  converls

carbohydrates into lactose.  [AIIMS 1995]

In aleoholic drink, the alcohal is converted

into glucase In the liver,

Liver cells are able 1o produce glucose from

alcohol by back fermentation, [AIIMS 1936]

Adult human being &5 not perfect in

digestion of milk,

With age, man preduces little or no lactase

in the intestinal juice.

Trypsin helps in blood digestion of

predator animals.

Trypsin hydrolyses fbrinogen,

Volume and fluidity of intestinal contents

have increased in a person.

The person drank sea water,

Sea-faring fishermen sometimes eat raw fish

They can be deficient of Vitamin B,
[AIIMS 2001]



.1 806 Digestion and Absorption ]

18. Asserlion :  Starch s hydrolysed by ptyalin to maltose. Phy_'slnlngy of digestion
Reason + Sucrase hydrolyses sucrose 1o lactose. 1 d 2 = 3 z 4 d 5 &
DU FEC B B E
19. Assertion -+ Cold bloeded animals have no fat layer, ) - 7y B T 7 = - =
Reason : Cold blooded animals use their fat for e
metabolic process during hibernation. 16 b i 1B d 19 d 20 d
[AUMS1097] |2 | b 2 b 2 d M b B ¢
20. Assedion :  Absorption of digested lood mainly occurs 280 h iz W ® a A a 30090 b
in the stomach. D 2 = 33 a M A 35 .
Reason : Stomach !JI!:I-!:]LIFEE the hormone ‘ga::t.rm Esal b T d w  d 20 a il
and the intrinsic factor and it liguifies _ =
ingested food. [AIIMS 1996] A0 b [da08 2 RN 4 BAAEN b ST 2
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/= Answers a

Digestive system

dentary bone only,

2033 16
i D | f bhit s ———
e ental formula of Rabhbi 1023 T

(bl Upper canines are most developed in Walrus.

— o — =R

_[;.nll The lower Jaw of man 5 formed by lhe ﬁmiun—lnf

15.

17.

19.

20.

21,

23.

26.

27.

29,

31.

34,

(b}

lc)
ic)
id)

{a)

(e}

(b)

(a)

(c)

{b)

{cl
(d}

(d)

{a)

ic)
(c)

(b)

(c)

{c)

Crown of the teeth is covered by the hardest substance
of the body called enamel.

Faliate papillae are present only on tongue of rabbit,

In frog teeth are pre maxillary, maxillary and vomerine.

Tongue forms the floor of the oral cavity and it helps in
the act of swallowing, help in mixing saliva with the
food, help in speaking ete,

Dental formula for milk tecth is % &0, premolars are

absent.

Taste buds for bilter laste are found on jengue at
posterior part while anlterior tip for sweetness and lateral
sides are responsihle for sour,

If @ person suddenly starts coughing while swallowing
food, it is due fo improper movement of epiglottis. If the
gloftis is not properly closed some fond can enter
respiratony tract,

In mammals, the digestion starts froem mouth. Mouth
contaln 3-pair salivary gland which secretes saliva,
Saliva contains a starch splitting enzyme plyalin which
acts on cooked starch changing them Into a sugar
maltose, isomaltose and limit dextrin,

The dental formula of Rabbit is —EEHB-'-E-I = 8 x2=28. =0
1623 &6

28 teeth occur in rabbit, canines are absent and
Diastema is present between incisor and premalar
Premolar and molar teeth with transverse ridges called
lophos, so, premolar and molar are lophodont occurs in
rabblt and elephant,

Upper incisar of an elephant is an enormously enlarged,
called tusk teeth,

The third molar appear very late and are called wisdom
teeth. From evolutionary point of view it is vestigeal
struciure,

Teeth of frog are homodont. acrodont and
polyphyodent. They are small, shamp and baclwardly
directed which are nol meant for mastication bt far
preventing escape of prey

Dentine forming cells, the odontablasis line the pulp
cavity of teeth.

Lacteals are central lymph vessel found in vill of
intestine. 1t is related ta absomiion of fals,

The wall of alimentary canal is made up of four basic
lavers. First of all there Is serosa which is a thin
membranous covering around cesophagus. Then there
is muscle layer-outer laver of longitudinal muscles and
inner layer of circular muscles. Last there is submucosa
which contains a few oesophageal glands Then tomes
mucosa which have several lavers of flattened cells.
2123 _8 5239, ¥
2123 B
shows the number of incisor 2, canine 1, premolar 2
molar 3 in each half upper and half lower jaw with 32
teeth in buccal cavity,

Animals which eat their own faeces are called pseudo
ruminants or coprophagus and phenomenan |5 kmown
as pseude rumination or coprophagy. g, Rabhit,
Guinea pig.

The muscular contraction in alimentary canal s known
as peristalsis due ta which the food passes from front ta
bachward direction in the lumen of alimentary canal

Dental formula of human is
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Its large broader anterior part is called cardiac stomach,
while the short narower pesterior part the pyloric
stomach. So fundic part is absent in Stomach of frog.
The fundic part of stomach consist 2 type of cells, chief
or zymogenic cell secrets pepsin and oxyntic or pariefal
cell secretes HCI.

Inner lining of gut, stomach and liver iz composed of
simple columnar epithellium, single laver of non
ciliated rectangular cells contains goblet cells, nuclei
at basis of cell.

The mucosal lining of the oesophagus of mammals is
made of squamous epithelium, several layers of cell
deep layers, deep layers are cuboidal to columnar
surface lavers flat and scale like.

Casein is a phosphoprotein found in milk. It is digested
by rennin enzyme.

The site of protein digestion is stormach where pepsin
enzyme occur which changes prolein to peplones +
proleases.

Stomach of rurninants is divided in 4 chamber, Rumen,
Reticulum, omasum and abomasum. Some ruminants
like camel and deer do naot have omasum.

In the wall of intestine, lymphalic tissue are present
called pever's patches. Peyer's paiches are a group of
lymph nodules that are most numerous in the ileum
and produce lymphoovte.

Pever's patches are found in the lleum of mammals.
Water s mostly absorbed in colon. Colon is a part of
large intestine.

The intestinal juice or succus entericus is secreted by
crupts of lieberkuhn,

Goblet cells are specialized unicellular cells that secrete
mucus and form glands of the epithelium the stomach,
intestine and part of the respiratory fract,

Brunner's gland are found in submucesa of duodenum.

Chief cells or pepsinagenic or zymogenic cells secreles
pepsinogen and prorennin. These cells are situated in
fundic part of stomach.

Intestinal villi are mainly concerned with the absorption,
the main function of intestinal villi is to provide large
surface area for absomption.

Crupt of ligberkuhn is a type of simple tubular glands in
which secretony portion is straight and tubular.
Vermiform appendix is vestigeal organ of man which is
found in alimentary canal.

Digestive glands

(d)

(d)

{a)

(b}

The endocrine part of pancreas is known as islets of
Langerhans which contains 4 type of cell o-cell, f-cells,
v-cells and A-cell.

Brunner's glands are present in the submucosa of
duodenum and secrete HCO,.

Bile salls emulsify the fats and later on digested by
enzyme lipase.

Parctid glands are one pair largest salivary gland which
is situated below ear (pinna),

10.
11.

12.

15.

16.

18.
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24,
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39.

40.
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(d)
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(b)

(b}

(a)

id)

{c)

Pancreatic julce Is also called as complele digestive
juice. It contains trypsin, chymolrypsin, amylase, and
lipase, which digest all types of foed materials,

Gastric juice of infants contains pepsinogen, lipase and
rennin.

Piyalin is slightly acidic because ts pH value is &6.8.
Liver cell synthesize vitamin A from carotene and store
vitamines A, D and By;.

Argentaffin cells are generally located at the base of
gasiric glands and secrete serotonin.

Pancreas is a mixed gland ifs exoerine part releasa enzyme
and endocrine part release hormones so, pancreatic juice
and hormones are secreted by different cell.

Amylase is present in saliva it is slightly acidic nature
because ils pH value is 6.8,

Intestinal juice is a clear vellow fluid with sliahtly alkaline
nature pH of 7.6, contains water, mucus and enzymes.
Intestinal juice or succus entericus is mainly secreted by
crypis of lieberkuhn,

Liver of rabbit is partly divided into 5 lobes; three lobes
on left side are a small spigelian, left lateral and left
central, while two lobes on the right side are caudate
and right ceniral or cystic.

Sub maxillary and sub lingual glands are salivary gland
secretes saliva, which participates in digestion of starch.
Human beings have 3 pairs of salivary glands parotid,
submandibular and sublingual.

Ptyalin is an enzyme of salivary juice.

Ptyalin (salivary amylase) and pancreatic amylase are
the starch spliting enzume released by salivary gland
and pancreas.

A lubricant mucin in saliva is made up ef glycoprotein.
Liver detoxifies and neutralises harmful substances.

The trypsin enzyme is present in pancreatic juice which
5 secreted by pancreas.

Bilinubin and biliverdin are bile pigments and are
present in the bile juice.

By cystic duct bile juice passes into gall-bladder from liver.
Infra arbital sallvary gland is absent in man while in
other mammals such as rabbit it is found.

Bile juice cantains bile salts and bile pigments,

Gastric juices have pH 2-3.7.

The bacleria are found in the colon which infact are the
main source of vitamin-B,, as vitamin-By, s not found
in plants. Few micro-organisms of the umen of
stomach of ruminant mammals also synthesize large
quantity of vitamin-By,.

In human body glycogen is stored in liver and muscles
both total 400 gm. glvcogen stored, 100 gm. in Liver
and 300 gm. in muscles.

Gastric juice is secreted by gastric glands. It consist
pepsin, rennin, lipase.

Arginase Is found in liver. It is very important enzyme
for ornithine cycle.

Bile has no digestive enzymes and hence, no chemical
action on food.
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48. (o) The chief function of hile Is emulsification of fats and
make easy digestion of fats.

49. (b} Pancreatic juice is secreled from pancreas its pH about
84.

30. (b) Glycogenesis and glycogenolysis both process found in
liver.

52, (d) Bile juice synthesis in liver helps in digestion of fats bul
it does nol contains any digestive juice so liver is a
organ which does not produce any digestive enzyme.

56. (d) Intestinal juice contains many enzymes like maltase,
sucrase, lactase elc.

57, (a) The largest gland in human body is liver.

60. (b) Caudate is the part of right lobe of liver.

61. (d] Daily secretion of saliva in man is about 1-1.51it,

62. (c) Lysozymes are found in sallva and tears bath,

Physiology of digestion

1.  (d} Fructose is absorbed with the help of the carrier ions
like Na®. This mechanism is called facilitated transpor.

Jd. (a) Lacteals are related with the absorblion of fats are
found inileum,

4. (d) Pancreas is a digestive gland that secretes pancreatic
juice. This juice acts on all type of focd fe., profein,
starch, fat and nucleic acid. If pancreas is removed fram
the body, the digestion does not accur,

5. (c] Chylomicron's are fat droplets coated with glycerol and
protein.,

7. (d) Typsin s a protein digesting enzyme occur in
pancreatic juice.

9. (a]l Glyeolysis is the first phase in the breakdown of glucose
change in pyruvic acid occur in animal cell,

10. {c] A good source of lipase is pancreatic juice which is
converted to fat into fatty acid + Glycerol,

11. f{a) The end product of carbohydrate metabolism is CO,
and H,O.

12. (c) Glycogen is a polusaccharide which is synthesized and
stored in liver cell,

17. (a) Emulsified fat is digested by lipase enzyme which is
secreated by pancreatic julce, and intestinal julee.

20. (d) Parietal or oxyntic cells release HCL required for the
activation of pepsin.

23. (d) Digestion is defined as the conversion of non-diffusable
food particle in diffusable food particle.

24. (b} Breaking of large fat droplets into fine emulsion by blle salt
{Bile juice contain bile pigment and bile salt) of the liver.

26. (b) Because glucose is directly absorbed by the blood.

28. (a) Those enzyme who digest protein called proteolylic
enzyme, these are trypsin, peptidase, pepsin.

30. (b} Rennin hydrolyses the milk protein casein into
paracasein.

32. () Gluconeogenesis is the process in which glucose is
formed from substance other than the carbohydrates.

35. (a) Trypsin and pepsin both are endopeptidase enzume,
Trypsin digest proteins in alkaline medium while PEpPSIn
digest protein in acidic medium.

39. (a) All lipid digestion takes place in the small intestine.
Falty acids and glucerol are the digestion praducts of
lipids.

40. (a) Caecum is a small, pouch-like structure which ends into

a tubular structure called vermiform appendix.

42,

47.

48.
49.

54.
57.

58.

(al

(al

(c)
(dj

(b}
(bl

(d)

Carbohydrale and fats (lipids) are chief energy 1_:

althouah proteins can also gives energy.
Macronutrient Gross Caloric Physiologic
Value Kealln Value kcallg
Carhohyrdrate 4.1 4
Protein 5.65 q
Fat 9.45 9

Rennin enzyme is found in gastric juice. It is a milk
coagulating proteinase. Rennin acts on casein {milk
protein) and convert into calcium paracasinate. It is
known as curdling of milk.

Because protein is primarily digested in the acidic media.

Because human alimentan, canal |acks cellulase enzyme
and symbiotic micro-organisms.

Enzyme erepsin is found In intestinal juice. It converts
peptones to amino-acids.

Bile salts help in the absorption of fats and fat soluble
vitamin such as A, D, E and K in intestine.

Fatty substance are emulsified by bile salts secreted by

liver.

Gastro intestinal hormones/Digestive enzymes
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Cholecystokinin-pancreczymine hormone is secreted by
the epithelium of entire small intestine. It stimulates the
gall bladder to release bile and pancreas to secrete and
release digestive enzymes in the pancreatic juice.

Muost of proteases are secreted in inactive forms called
prognzyme. Propepsin and bupsinogen both are
inactive form of proteclytic enzume,

Secretin is secreled by the mueosa of duodenum and it
stimulates the secretion of pancreatic juice and increase
the duodenal movements. Thus it plavs important rale
in digestion.

Amylase is a starch spliting enzyme similar to ptyalin,
hydrolysing starch and glycogen to maltose, isomalicse
and limit dextrin,

Isoerizymes are those enzymes which are found in more
than one form having similar functions.

Gastric glands are lined with three kinds of secreting
cells zymogen (main, peptic or chief) cells, parietal cells
and mucous cells, The main peptic or zymogen cells
secrete digestive proenzyme namely pepsinogen and
prorennin. HC! convert pepsinogen and prorennin into
pepsin and rennin.

Enteropeptidase or enterokinase is an enzyme involved
in human digestion.

Trypsin has an impertant role in the digestion of
proteins in the anterior portion of the small intestine. It
also activates other proteases in the pancreatic juice.
Therefore in the absence of enterckinase the process of
conversion of dipeptides {o amino acids will be affected.
Rennin is secrefed by the cells of stomach in inactive
form &s prorennin and then activated to Rennin by HCL
Bile is secreted by liver and stored in gall bladder.

Pepsin initiates the digestion of protein in stomach
producing proteoses and peptones.

Pancreatic lipase (formely called steapsin) hydrolyses
fats into glycerol and fatty acids.

Stored glucogen is broken down to glucose under the
effect of glucagons secreted by alpha cells of lslets of
Langerhans.
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25. (d) Gasirin is a polypeptide hormone secreted by the 23,
pyloric mucosa which stimulates the stomach to release

{¢) Essential amino acide are those which are taken from
food, not synthesized in the body.

HASIHE JEs. 25. (d) Primary component of bones and alse present in
26, (c) Cholecystokinin is a polypeptide hormone produced by rriisclesand blood:

the muensa of the upper intestine which stimulates
contraction of gall bladder. 29, (a) Thiamine (B,) deficiency is common in alcoholics, i

28. (d) Renin is the hormone secreted by JGA in kidney, [t is leads to decreased mental funclion, double vision and
released due to hypotention (low BE), reduced muscular contraction and the resulting disorder
30. (c) Trypsin an enzyme or enzyme complex is a part of is known as Wemicke's syndrome

f;%iﬁ:;ﬁc juice and is able o digest proteins in alkaline 30. (a) Steen Hoeck deseribed that vitamin D is synthesized in

31. (a) Insulinis produced by fi - cells of islets of Langerhans.,
32. (b) Enterokinase i5 a gastro-intestinal enzyme secreled by

presence of UV rays of sunlight in the skin.
31. (b) The vitamins are generally divided inta Two major
small Intestine of vertebrate, which converts trypsinogen groups : Fal soluble (A, D, E and K) and water soluble
to trypsin. iB - complex and C)
37. (a) Secretin hormone produced by duodenal mucosa 32. (d) Biotin or nicotinic acid consists of sulphur. It acts as
which causes a capious secretion of pancreatic juice. coenzyme needed for  protein and  fatty  acid
38. (a) Since amylase, tennin and trupsin are enzymes, synthesis, CO, fixation and fransamination.
therefore these all are proteins.
40. (c) The duodenal epithellum is stimulated to secrete secretin
by the entry of acidic chyme into the ducdenum.
42. (b} Succus entericus s the intestinal juice stimulated by il Macroelements : C, H, N, and O, are called big
secretin and cholecystokinin from the intestinal glands. four elements of living body because they are
(¢} Itisa hormone secreted by the mucosa of small intestine. required in maximum amount in the body.
- T — - . (i} Microelements : Iron, ijodine, meanganese,
N-Ut"l-mn and Nutritional requlr ement 4 copper, zinc, fuorine etc, are required in minimum

amount in the body.

33. (b) On the basis of thelr requirement in body the inomanic
elements are of two types

&

1. {a} Marasmus ocours due to prolonged malnutrition and
deficiency of proteins and calovies. 34. () Bariumis nol used in human body,

4. {a) Retinal pigment is an aldehyde of vitamin A. Caleiumn is useful in formation of bone teeth and helps In

10. (c) Proteins are broken down inlo amino acids during the blood dotting. It keeps muscle and nerve activity nomal,
process of digestion and finally all fats are converted
into fatty acid, ghyceral and monoglycerides.

11. (a2} Proteins are made up of amino acid molecules, hence
on hydrolysis they form amino aclds.

14. (b) Carbohydrates are chief source of energy in the food of

Phosphorus is important for formation of bone teeth
and biomembranes, It keeps muscle and nerve activity
normal, It is a part of enerqy camriers (ATP, ADP, AMT)
nucleic acid (DNA and RNA) and coenzymes.

Zine is a component of atleast 70 enzymes. It is also

most of the animals. Main source of carbohyudrates are
cereals, fruits, milk rice, and potato,

Casein Is protein which form the part of food for the
voung animal. Best source of casein is milk.

a7.

essential for vitamin A metabolism, healing of wounds
and protein sunthesis.

Vitamin C is also called anti scorbutic factor and
Ascorbic acid

42, (¢) Vitamin Cis heat labile.
44. (c) The term vitamin was given by Funk,
47. (b) Zinc takes part in Immune reactions.

65, (c) Defidency of vitamin B, causes beri-beri disease, Beri-
beri disease was discovered by Effkman in 18%7,

1B. [b) Carbohydrate are classified as
Monosaccharides (eg., glucose, fructose, galactose),
disaccharides (e.q, sucrose, mallose, lactose] and
polysaccharides (e.q., starches; glycogen, cellulose,

dextrins). 60. (b) Fluorine maintains nommal dental enamel and pravents
19. (¢} Lactose (CzHxOy,) is milk sugar. [t s a diasaccharide dental caries.
composed of glucese and galactose unit, 64. (a) Vitamin A is sunthesized in liver from vellow and red

carotenoid pigments.
65. (e) The given sumptoms occur due to defidency of

20. (b} The anhydrobonds of protein are called peptide bonds.
A peptide bond is formed between carboxyl group of

ane amino acid and amino group of adjacent.
Carbohydrates are more suitable for the production of
enerqy in the body then proteins and fats
Carbohydrate are also slored in the body cells as
glyeogen and are used for the production of energy
whenever reguired.

thiamine (pit.B;), Thiamire is a precursor of the

coenzyme Ihiamine purophosphate which functions in
carbohydrate metabolism Deficiency leads to beriberi
in khumans and to polyneuritis in birds, Good sources
include brewer's yeast, wheat germ, beans, peas and
green venetables
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66,

69,

75.

79,

Bl1.

84.

88,

B9,

90.

98.

100.

109,

110.

112,

114.

{b)

(d)

(d)

ic)
id)

{b)

(b)

(b}

(c)

(e)

(e}

{c)

(b)

{c)

{c)

{c)

Because vitamin K helps in maintenance of narmal
prothrombin and factor VIl in the blood and thus takes
part in normal eoagulation,

As both vitamin B, and folic acid are involved in
maturation of ervthrocytes in bone marrow,

Vitamin E maintains normal funetioning of reproductive
organs hence it is called ferility vitamin. Sterility
(impotence) and muscular atrophy is  common
deficiency disease of vitamin E.

Vitamin B, is a dark red compound containing cobalt.
Vitamin D also known as calciferal. The deficiency of
calciferol causes, the children suffer from rickets and
adult from osteomalacia,

Vitamin A occurs in vellow vegetables and fruils like
carrots, tomatoes, papaya and mango, green leafy
vegetables as spinach,

Vitamin By, is not found in plants. However it is
considered that spirulina {an algae) contain B,
Vitamin Bjp is synthesized by intestinal bacteria which
infact are main source of vilamin B,;. Many micro-
organisms (bacteria) of the stomach of ruminant
mammals also synthesize large quantities of vitamin B,,.
Vitamin E is also called as tocopherol or antifertility
vitamin.

Nicofinic acid or vitamin B, is a pellagra preventing
factor or PP factor. Pellagra caused due to the
deficiency of vitamin B, is characterized by dermatitis
{thick, pigmented skin), muscle atrophy and severe
inflammation of mucous membrane of mouth.

Vitamin B, is also called cuanocobalamine. It is essential
for the formation and maturation of ervthrocytes.

It increases the RBC count and the platelets through its
action on the bane marrow, It promotes haemopoeisis.
Vitamin B,; has been recently explained ta be found in
water melon. It is suppesed to have anti cancer property,
Vitamin-C (Ascorbic acid) play an important role in
certain metabalic reactions. This vitamin activates an
enzyme that is involved in synthesis of hydroxy proline
which Is an integral part of collagen. Obviously It is
essential for formation and growth of connective tissues
cartilage, bone, teeth elc.

Since vitamin K helps in blood clotting, its deficieney
will lead to excessive bleeding.

Paralysis of muscle fatigue and buming feet syndrome is
related with deficieny of pantothenic acid (vitamin B.}.
In man, attached to caecum is a twisted, coiled tube,
measuring about 3 inches In length, called the
vermiform appendix. Inflamation of the vermiform
appendix is called appendicitis.

115. (a)
116. (a)

119. (a)

122, (b)

124, (d)

127. (a)

129. (c)

130. (d)

133. (b)

134. (a)
136. (a)

137. (b}

139. (c)

141,

143. (g}

145. (c)
146. (h)
147. (h)
148. (d)
150. (d)

It takes part in the formation of coenzyme FMN and FAD.,
Nutrition or food intake In paramecium of nutrition in
emoeba is holozoic that is, amoeba s heterotrophic.

A young man requires approximately 3000K. cal. per
day while a child of about 15 vears requires 2500 and
infant of 4-6 vears requires about 1500 Keal per day.

It also maintains the integrity of epithelial tissue and
prevents the infection.

Vitamin C is necessan for formation of collagen fiber,
in this way vitamin C helps for healing to the wound.
Vitamin A was discovered by Mc collum and Davis
(1915) from butter and eqg volk.

The activity of vitamin E is destroyed by U.V. rays and
oxidation.

E.coli lives in mutual association in human colon as it
obtains food from the inlestine and in turn help to
produce vitamin B, .

It acts as the coenzyme of pyruvate carboxvlase. Iis
acive facor Is thymine pyrophosphate. It causes
decarboxylation of pyruvic acid

Beri-beri is caused by deficiency of vitamin B, {thiamine)
The chemical name of vitamin B, is thiamine. It can be
systhesized by bacteria inside the gut.

Because riboflavin is an orange-yellow compound, co
cow's milk appears slightly vellowish.

Vitamin K (phulloquinone) is required for the formation
of clotting factors by liver, thereby its deficiency leads to
delay in coagulation [.e. haemorrhage.

Proteins are large molecules of high molecular weight
containing C,H,0 and nitrogen |{N) . The presence of

N distinquishes them from carbohydrate and fat. Iron,
copper, iodine, sulphur and phosphorus may also be
present in a very low proportion, Proteins are found in
fish, meat, eqq, wheat, bean, ground-nut and pulses.

Lactose or milk sugar is a disaccharide formed by the
union of one molecule of galactose and one molecule of
glucose. Besides milk it is found in flowers of some plants

Vegetable oil contains low molecular weight lipids.
Copper takes part in haemoglobin sunthesis.

Frimary anaemia is due to deficiency of Fe

Amoeba takes solid food and digests it intracellularly.
Euglena camries on both autotrophic and hetrotrophic

modes of nutrition.

Critical Thinking Questlcns

The mucosa is highly folded and the single-layered
mucous membrane of the infoldings forms tubular and
often branched gasiric aland in the lamina propria.
Each gland has three types of secretory cells - neck
cells, oxyntic cells, zymogen cells.
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26. (b)
27. (d)
28. |(a)
30. ()
32. d)

‘812 pigestion and Absorption

Generally, fatty acids upto a chain length of 10 carbon
alom are primarly absorbed through the blood
capillaries, but those with higher chain length through
lymphatic route (lvmph vessels).

The bile is a complex greenish and alkaline fluid.
Containing bile salt and bile pigment. Most important
bile pigment is bilintbin which Is a breakdown product
of hemoaglobin, biliverdin is absen.

Odour of faeces is due to presence of toxic amines
indole and skatole derived from action of bacteria on
amino acid. Gases also causes odour In faeces. They
are produced by fermentation of carbohydrate.

A lipoprotein Is a biochemical assembly that contalns
both proteins and lipids. There are several types of
lipoproteins, each having different functions, but all
essentially are transport vehicles. Lipoproteins are
categorized and named mainly accordingly te their
density which varies with the ratio of lipids to proteins
from largest and highest to smallest and heaviest, the
four major classes of lipoproteins are chylomicrone,
VLDL, LDL and HDLs.

Caecum is small blind sac which host some symbiotic
micro-arganism,

Entercgastrone is secreted by the ducdenal epithelium.
[t inhibits gastric secretion and motality.

Well established gastrointestinal hormones are - i.
secretin, il. CCK | iii. Gastrin, tv. GIP, v. Matilin,
Enterocrinin is secreted by the epithelium of entire small
intestine. It stimulates the crypts of lieberkuhn to release
enzymes it to the intestinal juice.

Third melars in human being are called wisdom teeth.
Mumber of 3™ molar in both jaw is lour.

Glycogen is a branched polymer of glucose. It is stored
maostly in muscles and liver of animal and it is also
called animal starch,

In the presence of enterokinase, inactive trypsinogen is
converted into active trypsin.

Vitamin K i5 also hnown as antihaemomhagic vilamin.
Vitamin C promate wound healing.

Pellagra is a disease caused by the deficiency of
nicotinamide or nicotinic acid or niacin or vitamin B, It
is freqguent among people eating food with low
tryptophan content. The symptoms of pellagre are
inflammaticn of skin, diarhoea and dementia.
Riboflavin (vitamin B, causes cheilosis, which is
characterized by inflammation and cracking at the
angles of the mouth.

Triglyceride molecule is completely hydralyzed into three
molecules of fatty acid + one molecule of glyeerol.
Kwashiorkor is caused by the defidency of proteins in diet
this dizease oceurs in children of age group 1 to 5 vears,

33.

35.

38.

40.

42.

43.

46,

49,

(b)

ic)
id)

Intestinzl villi are mainly concerned with absorption.
Villl are abzent in stomach.

Empty stomach is lined with folds called rugae.
Auerbach’s plesus is a part of aulonomic nervous
systern in vertebrates lving between the two main
muscular layers of inlestine and controlling its peristaltic
meovements,

(d} Digestion in human is extracellular (intercellular).

(b)

{e)

(a)

(d)

{c)

The enfire small infestine has croular folds of the
mucous membrane, the ‘valves' of ketliring, These folds
are more prominent in the jejunum,

The blood carres from digestive tract to liver through
hepatic portal vein the blood which comes from the
digestive tract contains absorbed food like glucose and
aming acids,

Glucose and galartose are absorbed by active transpart.
Fructose is absorbed by facilitated diffusion.

Physiological value of carbohydrates s 4.0 keallg of
proteins 4.0 kcal/g and of fats is 9.0 kcal/g

Hence

5 g raw sugar will yield 5x4.0 = 20.0 kcal

4 g albumin (protein) will vield 4x4.0 =16:0keal
10 + 2 g of fat will yield 12x9.0 =108 0keal

Total yield =144 keal.
Pituitary gland is located in bony depression called sella
turcica in sphenoid bone of cranium.

Assertion and Reason

(al

(d}

(e}

In liver, glycogen a reserve food malerial is changed
into glucose {alycogenolysis) and released into blond.
Under abnormal conditions, liver can convert proteins
and fats into glucose by complex chemical reactions
Le, called gluconeogenesis. Thus, due lo hepateclomy
blood sugar level falls rapidly.

Fatty acids which lack any double or triple bond in their
hydrocarbon chain dre known as saturated fatty acids.
Example lauric acid, arachidic acid, myristic acid,
palmitic acid, stearic acid elc in contrast to saturated
fatty acids, unsaturated fatty acids have one ar mare
double bonds between carbon atoms al fixed place
along the hudrocarbon chain. Example palmiloleic acid,
oleic adid, linoleic acid, linolenic acid, arachidonic acid
etc.

Ruminant animals such as cattle, buffalo, sheep, goat
and camel have a compound stomach, which consisls of
four chamber, wlz, rumen, reticulum, omasum and
abomasum. Rumen is the first and the largest of the four
chambers. Rumen and reticulum harbour numerous
bacteria and protozoa, which camy out extensive
fermentation  of cellulose. So, these two chambers
function as sites for cellulose digestion in ruminants. The
gastric juice containing enzymes and HCI is secreted
only by the fourth chamber i.e., Abomasum.
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11.
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(c)

(d]

(a)

{e]

(b)

ic)

(a)

Numerous tube like glands are present in the wall of
small intestine which secrete intestinal juice into the
intestinal lumen. This juice contains a number of
enzymes  like  enlerokinase,  aminopeptidases,
dipeptidases, maltase, lactase, lipase etc. for digesting
various fypes of food, On the other hand, the enzymes
RNAse and DNAse are present in the pancreatic juice.
These enzymes are secreted by the pancreas and are
drained info the small intestine via Hepato pancreatic
duct.

Minerals take part in biological reactions and are thus
biologically active. Anaemia s caused by deficiency of
iro,

Thick layer of muscles are present In the alimentary
canal. These muscles facilitate the movement of food
particles through alimentary canal. Large food particles
are broken down into small, semi liquid particles by the
action of these muscles. Later alsa help in the forward
flow of food materials and mixing of enzymes coming
from difierent glands related to alimentary canal.

Aleoholic fermentation is the respiration in absence of
Q,. In this process, hexose molecule is changed 1o ethyl
alcohol and CO,. In presence of zymase enzyme. In this
less amount of energy is released as compared to
aerabic respiration,

Insulin is secreted by P-cells of islets of Langerhans, It
helps in conversion of glucose into glycogen decreasing
blood sugar level. This is called glyrogenesis.

Carbohydrates are more suitable for the production of
energy in the body than protsins and fats, because
carbohydrate molecules contain relatively more oxygen
than the others, and consequently, requires less
molecules of oxygen for their oxidation. In other words,
for each litre of oxygen consumed, carbohydrates vield
far more energy than proteins or fats. Carbohydrates
are also stored in the tissue as glycogen for use in the
production of energy, when necessary. Glycogen is the
stored fuel particulary in such tissues as skeletal
muscles which then have to work with a supply of
oxygen far lower than their immediate need,

Mon essential amino acids are those amino acids which
need not be supplied in the diet because they can be
synithesised by the body, particularly from carbohydrate
metabalites, Glydine is aone such non essential amino
acid. On the contrary, essential amino acids are those
amino acids which can not be synthesised in the animal
body and must be supplied with food in adequate
amounts, Qut of twenty amino acids, eight are
considered essential in human diet,

Ascarbie acid is called vitamin C, The deficiency of this
vimmin causes scunvy,

12.

13.

14.

15.

16,

17.

18.

19.

20.

{c}

(d)

(a)

{d)

(bl

In small intestine Pancreatic amylase converts starch
and dextrins into maltoses and small intestine is main
site for digestion of carbohydrates,
In liver, alcohol is oxidised into acetaldehyde which is
further oxidised into acelate. The latter s converted to
acetyl coenzyme A which is used in Krebs' cycle.
Ethyl alcohol —+ Acetaldehyde — Acetate — Acetyl Co
A= CO,+ H,0
The human being is the only mammal who ingests
significant amount of lactosa in milk. Curiously, many
human adults can not digest milk, because with age
they produce little or no lactose in the intestinal juice. In
such persons, the lactose of milk remains undigested
and is fermented in the intesline producing gases and
acids. This results in flatulence, intestinal cramps and
diarrhoea.

Adult human

i

Less or no lactase
1

Lactose remains undigested
d

Undigested substances fermented
4

Produce gas, acids, Intestinal cramps, diarrhoea

Trypsin Is protein digesting enzyme present in the
intestine of animals. Though it cannot digest casein (a
milk protein), in predator animals drinking the blood of
their prey, trypsin hydrolyses fibrinogen of blood into
fibrin, leading to blood coagulation thus help in blood
digestion. It also activates other pancreatic proteases.

li sea waler is drunk, its Mg*" ions increase the solute
concentration in the intestinal lumen because Mg** is
absorbed very slowly. On the contrary, Mg®* draws
water from the blood to the intestinal lumen by
osmosis. So, water is not gained, but is lost from the
blood on drinking sea water. Thus, there occurs
increase in the [uidity and volume of intestinal
contents, in the same way this consequently stimulates
intestinal peristalsis and evacuation of fluid faeces.

Sea faring fisherman suffer from paralysis because raw fish
muscles contain an enzyme which destroys Vitamin B,
Starch is hydrolysed by pancreatic amylase to maltose,
isomaltose and dextrins sucrose — 2%, glycace
and fructose,

The body temperature in cold blooded varies with that
of the environment as there is no fat depasition, On the
oiher hand, cold blooded animals use fat during
hibernation to camy out their metabolic processes.
Absorption takes place in small intestine as it offers
large surface area for absorption. Stomach produces the
hormone gastrin and intrinsic factor,
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1.  Find out the correctly matched pair [Kerala PMT 2007]

(a) Pepsinogen - Zymogenic cells
(b} HCI - Globlet cells
(e} Mucous - Oxyntic cells
{d) Pancreatic Juice - Salivary glands
(e} Piyalin - Acinar cells

2. A dental disease characterized by mattling of teeth is due to
the excess of a certain chemical element in drinking waler,

Which of the following is that element [BHU 2000]
{a) Mercury (b) Chlorine
{¢) Fluerine {d} Boron

3.  Spot the salivary gland among the following  [KCET 1999]
{a) Sublingual {b) Adrenal
(c) Brunner (d) Lacrymal

4,  Excess carbohydrates and proteins are stared in the body as

[BUMET 2010]

la} Amino acids (b) Fals
{c) Starch {d} Monosaccharide

5.  The eolour of the faeces is due to the
{a) Urochrome (b} Stercobilin
{c] Biliverdin (d) Bacteria

6. Which one ls detritus feeder [RPMT 2000]
(a) Parrat (b) Sheep
(c}) Unio {d) Dung beetle

7.  Lamina propria is related with
(a) Human intestine {b) Liver of human baing
(c) Graafian follicle (d) Acinus of pancreas

8. How many teeth in man grows twice in Jife
[JIPMER 2001; AFMC 2002, 04]

(a) 32 (b) 28
(e} 20 d) 12
9, Find out the correct match
Column =1 Column - 11
A. | Hepatic lobule 1, |'Sub mucosal
alands
B. | Brunner's alands 2. | Base of villi
C. | Crypts of Lieberkuhn | 3. | Glisson's capsule
D. | Sphincter of Oddi 4 | Gallbladder
E. | Cystic duct 5. | Hepato-
pancreatic duct
6. | Serous glands
[NCERT; Kerala PMT 2007; J & K CET 2008]
lay A-3,B-6,C-2,D-5E-4
ih) A-5B-2,C-3,D-6E-1
ic) A-3,B-1.C-2,D-5E-4
id] A-4,B=-6,C-5D-2,E-1

(e} A-4B-2.C-6D-5E-3
10. By the mechanical stimulation on the wall of stomach, a
hormone is released. This is
{a) Gastrin (b} Progesterone
e} Seecretin (d) Pancreozymin
11. Insulin, epinephrine, glucagon collectively influence
{a) Glyconeogenesis
(b) Ghycerophosphate shuttle
te) Glycolysis
id} Glycogenolysis and glycogenesis

12,

Match the itemn in Column | {vitarins) with those in Column
[l {deficiency diseases)
Column | Column I1
(Vitamins) (Diseases)
. K A, Beri-ber
n b B. Haemomhagic disease in
new bom
L. B C. Night blindness
. A D. Rickels
Which one of the following is the comrect matching of all the
four vitamins
[CBSE PMT 1995; MP PMT 1999, 2002; DPMT 2006]
{a) I-C, II-B, lli-D, IV-A (b} l-A, II-B, II-D, N-C
(e) I-C, Il-A, I-D, IW-B (d)} I-B, II-D, IlI-A, IV-C
Pemicigus anaemia is caused due to the deficiency of
[MP PMT 2009; WB JEE 2009]
Or
This vitamin is also known as “Castle’s extrinsic factor”
(a) Felic acid (b} Vitamin By
() Vitamin By, (d}) Appendix
Exclusive holozaic nutrition is seen in [Odisha JEE 20111]
(a) Spider (b) Man
{c) Housefly (d) Shark
Symbiatic bacteria present in intestine of most primates,

which synthesize certain vitamins are
(a) Entamoeba histolutica

(b) Entamoeeba coli

{c) Entamoeba gingivalis

(d] None ol “‘IE‘SE

ff‘Answers“and Solutlons-_..

4 Rl d sl e EOOM b EIER b

5,
6.

8.
11.

13.

15.

ic) Excess intake of fluorine causes fluorosis, which is
manifested in its mild state by mottled leeth and in a
more severe state bu enlarged bones.

{a) In human, 3 pairs of salivary glands are present. They
are sublingual, parotid and submaxillary.

(b} 1t is an oxidation product of bile pigment.

(e} Animal which {feeds upon organic matter mixed with the
soil e.g. earthworm and unioc.

{c} In man, 20 teeth are diphvadont, Le., grow twice in life.

(d) Epinephrine and glucagon cause glycogenolysis while
insulin causes glucogenesis,

{c} Perniclous anaemia marked by a decrease in the
number of red blood cells which is caused by a reduced
ability 1o absorh vitamin B,

(b) Escherichia coli s commuon colon bacteria found in
human beings and many verebrates. This bacteria is
normally not hanmiul but is mestly helpful in digestion
through synthesis of vitamin.



Breathing and Exchange of Gases

Cells continually use oxygen (0,) for the metabolic reactions
that release energy from nuirient molecules and produce ATE
(Adenosine T Phosphate). At the same time, these reactions
release carbon dioxide. Since an exce amount of CO, produces
acidity that is toxic to cells, the excess €0, must be eliminated
quickly and efficiently. The two systems that cooperate to supply
O, and eliminate CO, are the cardiovascular system and the
respiratory system, The respiratory system provides for gas
exchange, infake of O, and elimination of €O, whereas the
cardiovascular system transports the gases in the blood between
the lungs and body cells,

Respiration

Respiration is a process which invalves Intake of oxvgen from
environment and deliver it fo the cells. It include stepwise oxidation
of food In cells with incoming oxysen, elimination of co,
produced in oxidation, release of energy during oxidation and
storing it in the form of ATP. It takes place in three basic steps —

(1] Pulmonary ventilation : The first process, pulmonary
(pulmo = lung) ventilation, or breathing, is the inspiration linflow)
and expiration (outflow) of air between the atmosphere and the
hungs.

{2) External (pulmonary) respiration This is the
exchange of gases belween the ar spaces of the lungs and blood in
pulmenary capillaries. The blood gains O, and loses CO,.

(3) Internal (tissue) respiration : The exchange of gases
between blood in systemic capillaries and tissue cells is known as
intemal (tissie) respiration. The blood loses 0, and gains CO,.
Within cells, the metabollc reactions that consume 0; and give off
CO, during production of ATP are termed callular respiration.
Respiraiory surface

The surface at which exchange of gases (€O, and O, takes
place is called respiratory surface. Respiratory surface must he

vascular and have enough area for gas exchange. For example —
plasma membrane In protozoa, body wall (skin) in annelids.
alveocapillary membrane in men,

Hespiratory medium

Oxygen is dissolved In air and water. Thus water and air are
source of oxygen for animals and called respiratory medium. Water
and air are external respiratory medium. Inside the body an
internal respiratory medium is also found. This internal respiratoris
medium is tissue fluid.

Types of respiration : It is of two types

(1) Aercbic respiration : It cccurs in the presence of
molecular oxygen. The oxvgen completely oxidizes the food into
carbon dioxide and water, releasing large amount of enerqy. The
organisms showing aerobic respiration, are called aerobes, It is
found in most of animals and plants. Aerobic respiration is of two
main types direct and indirect,

CeHyz0q+ 60, — 6C0, +6H,0+ 2830k]
Giluepas ey Carbon diexlde Waler Energy

(i} Direct respiration : It is the exchange of environmental
oxygen with the carben dioxide of the body cells without special
respiratory organs and without the aid of bload. It is found in
aerobic bacteria, protists, plants, spanges, coelenierales, flatworms,
roundwarms and most arthropods.

(i) Indirect respiration : I involves special respiratory
organs, such as skin, buccopharungeal lining, aills and lungs, and
needs the help of blood, The respiation in the skin,
buccopharyngeal lining, gills and lungs is respectively called
cutaneous buccopharyngeal, bronchial and pulmonary respiration.
Cutaneous respiration tales place in annelids, some crustaceans,
eel fish, amphibians and marine snakes. It occurs bath in water
and in air. Bucropharyngeal respiration is found in certain
amphibians such as frog and toad. It oceurs in the air. Bronachial
respiration Is found in many annelids, most crustaceans and
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molluscs, some insect larvae, echinoderms, all fishes and some
amphibians. It accurs in water only. Pulmonary respiration is found
in snails, pila, some amphibians and in all reptiles, birds and
mammals. It takes place in air only,

(2) Anaerobic respiration : It occurs in the absence of
molecular oxygen and is also called fermentation. In this, the food
is only partially oxidised so only a part of energy (5%) is released
and of energy remains trapped in the intermediate compounds. It
is found in lower organisms like bacteria and veast. It is also found
in certain parasitic worms (Ascaris, Taenia) which live in deficient
medium. The organism showing anaerobic respiration, are called
anaerobes, These involve one of following reactions.
et |, 9C.H.OH+ 2C0, +118k]

C"EI—‘I.ZDE
Clucose 1 ermentation ol sugmrs) Ethanal

CoHyp0, —Litetislem |, 2CH, CHOHCOOH+ Energy

Ciluetise Lt actd
Certain body tissues of even aerobes also show anaerobic
metabolism £.g., during the vigorous contraction of skeletal muscle
fibres. In this, the glucose is metabolised into the lactic add in
anaerobic conditions. The rapid formation and accumulation of
lactic acid are respansible for muscle-fatigue. The mammalian
RBCs shows anaerohic respiration as these lack the mitochandria.
In lens of eve and cornea of eye respiration is anaerobic because
these structures are rion vascular, Anaerobic respiration appeared
first in primitive organisms because there was absence of O, in
primitive atmosphere.

Respiratory organs

{1) Skin : Respiration by skin is called cutaneous respiration.
Skin is the anly respiratory organ In most annelids (earthworm and
leeches) and an additional respiratory crgan in amphibians (Toads
and frogs). Skin should be thin, moist, naked, permeable and well
vascular for respiration. For cutaneous respiration animal should
have large surface area then its volume and should have relatively
inactive life to minimize the use of oxygen. Some marine annelids
such as sandworms (nereis) have parapodia (locomotory
appendages] for respiration. In frog 100% cutaneous respiration
during hibernation. In all marine snales 20% respiration by skin.

(2) Tracheae : In insects, peripatus centipedes and millipedes
tracheae are found for respiration. Tracheae are complex system of
whitish, shining, intercommunicating air tubules. Tracheae are
ectodermal air tubes. In cockroaches, three pairs of longitudinal
tracheal trunks are present all along the length of body which are
further connetted with each other with the help of transverse
branches. The main tracheae give off smaller tracheae whose
branch repeatedly form a network of trachioles throughout the
body. Trachea internally lined by chitinous cuticle called intima,
which spirally thickened to form taenidae. Trachicles without
taenidae, trachioles lined by trachein protein. From each tracheal
trunk three branches come out. The dorsal branch is supplied to

the dorsal muscles where as ventral ene to nerve cord and veniral
muscles and middle one ta the alimentary canal,

Lasge trachea
Chitingus lining Trachiok: Auid
: Smiall trachea
Epithelium ] Trachioles

Chltin of
bady wall

Spiracle

Fig : 5.2-1 Trachea of cockroach

{3) Book lungs and book gills : Spiders ticks, mites and
scarpion (belongs to class arachnida] have book lungs for
respiration. In scomion 4 pairs of book lungs are present. A book
lung Is a chamber confaining a series of thin vascular, parallel
lamellae arranged like the pages of book. Book gills are found in
marine king crab or horse shoe crab,

(4} Gills : Aguatic animals such as prawn, unio, fishes, sea
stars and tadpoles respire by gills. Respiration by gills called
bronchial respiration. Gills are of two types —

{i) External gills : External gills are found in arenicola (lug
worm), larvae of certain insects eg damsel fly and some
amphibians e.g. necturus, siren, proteus, frog tadpole first develop
external gills which are replaced by internal gills later.

(i) Internal gills : The internal gills may be phyllobranch
(prawn), monopectinata  {plla)  eulamellibrach  {unio),
lamellibranch, fillibranch (pisces). In all fshes, gills are hemibranch
or demibranch and helobranch, In gills, gill lamellae are found
which have capillary network. Water s drawn into gills — blood
flowing in the capillaries of gill lamellae absarb oxygen from water
and release CO, — water containing CO, is thrown out from

gills. The 80% of O, of incoming water is absorbed.

Table : 5.2-1 Oxygen content of respiratory media

Aespiratory media Oxygen content
Air 2095 ml/l.
Frech waler at 25°C 5.8 miil
Fresh waterat 5°C 9.0 mlfl
Seawater at 5°C 6.8 miil

(5) Buccopharyngeal lining Frog breathes by
buccopharyngeal lining of buccopharyngeal cavity. This is called
buccopharyngeal respiration,
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Table : 5.2-2 Respiratory organs of animals

Animals Respiratory organs

Protists, Bacteria Direct  respiration  through plasma
membrane

Porilera Plasma membrane of each cell

Coelenlerates General body surface

Platvhelminthes  (Fascioln | Anaerobic

hepatica, tapeworm)

Nematodes [Ascaris) Anaerobic

Annelids (Earthworm and | Skin

Leeches)

Nereis Parapodia

Insects Trachea

Centipedes Trachea =

Millipedes Trachea

Spider  and  Scorplon, | Book lungs

ticks, miies

Marine king crab Baock gills

Prawns, Unio and Pila Gills

Echinodermata Dermal branchiae, Tube feet,
Respiratony tree, Bursae

Flshes, Tadpoles Gills

Friogs, Toads Buceopharyngeal lining, Lunegs, Skin

Reptiles, Mammals Lungs

Binls Air sacsLungs

Lung fish Alr bladder.

Urechordata (Herdmania) | Test

Marine turtla Clocal resplration

Mollusca (Unia) Mental

Respiratory system of human

Human respiratory system is derived from endoderm. Human
respiratory system may be divided into twe components —

{1) Resplratary tract ar cond ucting portion

{2) Respiratory aorgans

(1) Respiratory tract or conducting portion : It is the
passage for the air. In this part gaseous exchange does not takes place,
It is also called dead air space_ It is divided in following parts -

(i) Nose (Latin-Nasa) (Greek-Rhine) : Cavity of nose is called
nasal cavity, Masal cavity is divided into two parts by nasal septum
called mesethmoid, Each part is called nasal chamber Each nasal
chamber opens out side by external nares, Nasal septum has two
part. First part is small and is made of carfilage (hyaline), Second
part is major and It is bony. Vomer is the main bone. Each nasal
chamber has three region.

fa] Vestibular region : Vestibular region also known as
vestibule is lined by non keratinized squamous epithelium, it is
ectodermal in origin and have sebaceous gland, sweat gland and
hair. Vestibule is also found in inner air larynx, mouth and vagina.
It acts like a seive to check the entry of large dust particles and
other things.

(b} Respiratory region : Middle region lined by respiratory
epithelium which is ciliated pseudostratified colummar epithelium. It
contains mucus and serous cells, Mucus eells produce mucus and
serous cells produce watery fluid, Respiratory epithelium is highly
vascular and appears pink or reddish. Respiratory region acts as a

air conditioner and makes the temperature of in going air nearly
equal to body. It also acts as a filter not give entry to dust particles,
flies or mosquitoes,

(c] OMactory region : It is upper region. It is lined by
olfactory epithelium. This is also called Schneiderian epithelium,
Olfactory. region is the organ of smell and detect the odour of
inspired air. Inspiration is stopped if odour of air is foul or
offensive. According to new researches pheromone receptors are
found in nasal cavities,

(ii) Nasal conchae : Lateral wall of nasal cavily have three
shelves like structures called conchae or turbinate. 3 pairs of nasal
conchag are found. Nasal conchae are covered with mucus
membrane. They increase the surface of nasal chamber. Bath the
chambers of nasal cavity epen into nasophanynx by their apertures
called internal nestrils ar conchae. Adjacent to internal nostril there
are opening of eustachian tube. Names of these three conchae and
names of the bones that form them are given below.

(a) Superior conchae : The dorsal most chachae is
supported mainly by nasal bone called nasotwrbinate, It is the
smallest conchae,

(b) Middle conchae : Ethmoid bone ealled ethmoturbinate.

(c) Inferior conchae : The ventral most conchae supparted
by maxilla bone called maxilloturbinate, It s a separate bone itself,

{iii} Pharynx : It is the short vertical about 12 e lang tube.
The food and air passages cross here. It can be divided in 3 parts -

{a} Nasopharynx : Nasophannx is oniy respiratory upper
part in which internal nares open. There are 5 apening in ils wall;
two internal nares, two eustachian tube opening and one opening
into oropharynx,

{b) Oropharynx : Middle part Is called oropharynx. In this
part oral cavity open known as fauces. Two pair tonsils the palatine
and lingual tonsils are faund in the orophannx.

{c} Laryngopharynx or hypopharynx : Lowest part is called
lanmgopharynx. It leads into two tubes. One at the front is wind pipe
or trachea and one at the back is food pipe or cesophagus, Both aro
and lanmao pharyny Is bath a respiratory and a digestive pathway.

Pharyngeal tonsi|
Opening of auditory | ___—Inferior nasal
[Eustachian) wbe e conchee
Nasopharmx e L palate
i palate—= 21182 T i
Palnting torg P e POy Orel cavity
Oropharynx L o Tengue
Lingual tonsil
Epiglattis T =) ol Mandible
Laryngopharynx —— = e ]
{hypopharynx) f <gums “Hyoid bone
. : ~ —— Thyroid cartilage (Adam's apple)
Omsophags —=s B0 S Cricod cartisge

0 Irachea
Fig : 5.2.2 Sagijttal section showing the regions of the pharynx
Nasopharynx is lined by cillated pseudostratified epithelia,
oropharynx and laryngopharynx are lined by nen keratinized
epithelium. Pharynx is lined by non keratinized siratified squamus
epithelium. This epithellum s dillieted in nasopharynx, Mouth
serves as an altemate route for air when nasal chambers are
blocked. Foramen by which pharynx opens into larynx called
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glottis. In general it remains open. During swallowing it is closed. It
provides passage for air. Pharynx leads into the oesophagus
through an aperture called gullet. In general condition it remains
closed and opens at the time of swallowing, During swallowing
epiglottis closes the glottis.

(iv] Larynx or Voice box : It is found both in frogs and
rablits. Larynx does not help in respiration. It is present on tip of
trachea and is made up of 9 cartilages such as thyroid (single) has
a prominence called pomum admi or adam's apple, cricoid
{single), arytenoid (paired), are piece of hvaline cartilage. While
epiglottis {single), camiculate {paired), cuneiform (paired), santorini
are piece of elastic cartilage. Clinically, the cricoid cartilage is the
landmark for making an emergency air way.

Larynk is a short tubular chamber and opens into the
laryngepharynx by a slit like aperture called glottis. Glottis always
remains open except during swallowing, Larynx is more prominent
in men than women due to male hormone. Before puberty, the
larynx is inconspicuous and similar in both sexes. Larynx s a voice
producing Instrument. For this purpase larynx have two types of
vocal cord. In birds voice producing organ is syrin, found at lower
end of tracheae.

G e Epiglotis
b= 5 e :—' ——— Hyoid bone
S, —Thyrohyoid membrane

|

1' B Thyroid carilage

[l 9/ (Adam's apple]
£ ricothyrold ligamenl

Cricotracheal ligament
Thyroid aland

IR Tracheal cartilage
Fig : 5.2-3 Larynx (Anterior view)

Py

Cpiglotiis —_ \

Hymid bone /j i
Thyrohyeold membrane

Comiculate cartilage c

Thyroid cartilage 3
[Adam's apple)
Argtenold eartilage

Cricoid cartilage -
Cricotracheal ligament

'n1yr[:-i.d giemd
Parathyroid glands (4)

Trachenl eartilage ' =
Fig : 5.2-4 Larynx (Posterier view)

|a) False vocal cord or vibrating fold or anterior vocal
card : These are lolds of mucis membrane. Gap between them is
called rema wvestibuli. These are not respomsible for sound
production. In elephants only true vocal cords are present and are
responsible for this trumpet sound.

{b} True vocal cord or posterior vocal cords : They are
made up of vellow elastic fibres. Gap between them is called rema
glattides or peep hole. In males the lenath of true vocal cord is 2.20
em and in female is 1.75 cm. Sound produced by rabbit is called

quaking. Hippopotamus lacks true vocal cords. Pitch is controlled
by the tension of vocal folds.

Tongue
P fMﬁs
R Vocal falds (true vocal cords)
Rima plottidis
enmicular folds {false vocal cods}

Cuneiform cartilage
Corniculate cartilage

Fig : 5.2-5 Movement of vocal folds apart (abduction)

N

Fig : 5.2-6 Movement of vocal folds together (adduction)

{v) Trachea : It is a tbular structure of about 12 em. in
length and 25 cm in diameter. The wall of trachea is made of
fibres, cartilage muscles and the mucus membrane. In middle of
thorax at the level of 4" and 5" thoracic vertebra divides it into two
branches called right and left primary bronchi. Further division of
primary bronchi is given in form of arrow diagram.

EXE
§_ 5 i ~ Trachea
£8 1
a.g § E Major or pl‘iang bronchi
324
g‘% .,E < S-EI:Dndﬂiy bronchi
= T R
a2 o L Tertiary or segmental branchi
g 1 3
5 : Eg Terminal branchiole B
z \:; L -
- Rﬁplralwlbmnchiula £
% a Alveolar duct 5
T g iE
gy 4 Atrium
Eg% '
g fimelc e

““Air sac or alvecli (gaseous exchanae)
Table : 5.2-3 Different epithelium lining in respiratory tract

Vestibular region of nose Skin having hair
Respiratory region of nose Ciliated pseudostratified
Olfactory region of nose Olfactory [Schneiderian| epithelium
Phamymx (Omphanyny, | Non-heratinised siratifiad
Laryngopharynx) squamous
Trachea and bronchi (Upper) Pseudnsiratified  ciliated columnar
epithelium with mucus cefls

Lowar bronchl (Secondary [ | Lined by simple clliated columnar
Tertiary) epithelia

Termiral bronchioles and | Simple cillated columnar
beginning o  respiratory | epithelium without mucus cells
hranchicle
Rest of respiratory bronchioles, | Non clliated cubeidal epithelium
alveolar duct
Alveoll Man ciliated squamous
Alveoli of froa's lungs Celumnar cillated epithelium
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Three special types cell are found in Brenchioles epithelium :

(@) Kultchitsky cells or argentaffin cells : They secrete
seratonin and histamine. Histamine dilate while seratonin constrict
the bronchioles.

(b) Clara cells : They secrete a phosphelipid named
diapalmityl lecithin which acts as a surdactant. This surfactant
prevents the collapse of bronchicles lacking cartilagerous rings,
Collapsing of lungs is called atelectesis. Pottle in 1956 proved the
existence of surfactant. Surfactant is formed by clara cells anly at
later stage of foetal life. Some times at birth some infants are
devoid of surfactant so there is great respiratory difficulty because
lungs refuse to expand. In this condition death may ocour, This is
called respiratory distress syndrome (RDS] or hyaline membrane
disease (HMD] or glassy lung disease.

{c] Dust cells : They are phagocutes which eat foreign
particles (dust),

Respiratory organs

In men the respiratory organ are a pair of lung, Some snakes
have unpaired lungs. Respiration by lungs is called pulmanany
respiration. Lungs are found in all verehrates except fishes. In
fishes such as protopterus, neoceratodus and lepidosiren air
bladder is found. which is modified lung. Respiration in men and
rabbit is pulmonary,

Lungs : Lungs lie in thoracic cavity on both side of heart in
mediasternum space. Base of lung is attached to diaphragm. Right
lung is divided Into 3 lobes viz. Superior, Middle, Inferiar and lefi
lung is divided into twe lobes Superior and Inferior. In rabbit the
left lung is divided into lwo lobes left anterior and left postericr
where as the right lung has four lobes anterior azvgous, right
anteriar, right posterior and posterior azygous. Lings of reptiles are
more complex than those of amphibians. In birds lungs are
supplemented by elastic air sacs which increase respiratary
efficiency, The narrow superior portion of lung is termed the apex

or cupula,
¥ ;:— Larynx
{2 —Trachen
1
Visceral pleura 3 ™
\ 4 Y3 = Carina
Parietal pleural — s

Pleural caviny'—
Right mmndnry"-_—,- iy
bronchus ‘“;;_"F <
Right primary+# %
broonchus (B —==5
Right testiary 7%, _ 1"
lJlri.:tncl'lLlEL).a-.""--_L
Right bronchinle i
Right lerminal |
branchinle

Fig : 5.2-7 Branching of airway from the trachea : the bronchial
tree (Anterior view)

Each lung is enclased in two membrane called pleura. Plaura
are layers of peritoneum of thorax. Inner membrane s called the
visceral pleuron. It is firmly bound to sudace of lungs. The outer
membrane is called parietal pleuron. It is attached to chest wall or
wall of thoracic cavity. A narrow space exists between the two
pleura. It is called pleural cavity. In pleural cavity a watery fluid is

Left secondary
— bronchus

| MLeft tertlary

|\ branchus

found called pleural fluid. Pleural fluld is glycoprotein in nature
and secreted by pleura. Pleural fluid lubricate the pleura so that
they may slide over each other without friction. This finids reduces
friction between the membrane. When the lungs expand and
contract in respiration. Pressure inside pleural cavity is negative — 5
mm Hg. Pleurisy is inflamation of pleura and cause collection of
fluid In pleural cavity. It results painful breathing (dvspnea). The
surface of lung lying against the ribs, known as coastal surface. The
mediastinal {medial) surface of each lung contains a reglan — the
hilus, through which bronchi, pulmeonary blood vessels, lymphatic
vessels and nerve enter and exit,

Terminal brenchiole

Pllionan e Pulmenary arleriole

Lymphatic vessel
Elastic Bespiratory bronchiole

connective tissue /’

Pulmanany 1
talveolar) capillany

-
Vicceral pleura S
Alveoli =
Fig : 5.2-8 Diagram of a portion of a [obule of the lung

Pulmonary volumes and capacities

The apparatus commoanly used to measure the volume of air
exchanged during breathing and the rale of ventilation is a
spiromeler (spiro=breathe) or respirometer. The record s ealled a
spirogram. There are 4 respiratory volumes and capacity,

Respiratory volumes

(1) Tidal volume (TV) : Volume of air inspired or expired in
relaxed or resting position — 500 ml. It consists of 150 mi of dead
space velume and 350 mi of alvenlar volume.

{2} Inspiratory reserve volume (IRV) : By taking a very
deep breath, you can inspire a good deal more than 500 mi. This
additional inhaled air, called IRV is about 3000 ml.

(3] Expiratory reserve volume (ERV) : If vou inhale
normally & then exhale as forcibly as possible, vou should be able
to push out 1100 ml. of air in addition to 500 ml. of T.V. The exira
1100 ml. is ealled ERV.

{4) Residual volume (RV) : Even after expiralory reserve
volume is expelled, considerable air remains in the lurig, this
volume, which can not be measured by spirometry, it is called
residual valume is about 1200 ml,

(5) Dead space : Portion of tracheobronchial tree where
gaseous exchange does nol ocour called dead space. It is also
called conductive zone, Dead space is 150 ml.

{&) Functional residual capacity (FRC) : It is the amount
of air that remains in the lungs after a normal expiration. It is aboul
2300 ml,

FRC = ERV + RV
= 1100 + 1200 = 2300 ml.



TLC = VC + RV
that can be expired forcefully from his lungs after first filling these = 4600 + 1200 = 5800 ml.
with a maximum deep inspiration. It is about 4600 ml (9) Inspiratary capacity (IC) : Itis the o PPN E TP
VC = IRV + TV + ERV person can inspire by maximum distension of his lungs.
= 3000+500+1100 = 4600 ml. IC =TV + IRV
(8) Total lung capacity (TLC) : TLC is the sum of vital = 500 + 3000 = 3500 ml.
capacity (VC) and residual volume (RVY. It is about 5800 ml.
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Fig : 5.2-9 Spirogram of lung volumes and capacities (average values for a healthy adult)

diaphragm in breathing of full term pregnant lady is 0%. Mast
imporant function of diaphragm in mammals is to aid in
The process of respiration is completed in 4 steps - inspiration. If diaphragm s punctured, respiration will stop and
patient will die.

Process of Respiration

(1) Breathing or ventilation

{2) Exchange of gases or External respiration

{3) Transport of gases

(4) Cellular respiration

{1} Breathing or ventilation : Movement of thorax,

expansion (inflation) and deflation of lungs and flow of air into the EGNLTUHT:GCTED

lungs and from the lungs. It is extracellular, energy consuming and

physical process. Sum of inspiration and expiration is called

respiratory movement. There are two steps of breathing - DTHTEHE"’SM
(i} Inspiration : Intake of fresh air in lungs from outzside. [t s

an aciive process. Blood pressure increases during later part of

resplration. Following muscles are invalved in inspiration. RIES

(a) Diaphragm : Principle musdes of inspiration. [t is a
skeletal muscles attached to the sternum, vertebral column and
tibs. It is formed by radial muscles fibres. MUSCLES

In relaxed condition it is dome shaped, convex towards Fig : 5.2-10 Mechanism of breathing. A - Inspiration (Chest
cavity enlarged) B - Expiration (Chest cavily reduced) C -
Intercostal muscles

== DIRECTION OF
MUSCLE PULL

{horacic cavity and concave towards abdominal cavity. During
inspiration it contracts and become straight and descends down.
This causes an increase in vertical diameter of thoracdic cavity. (b) External intercostal museles : Gaps between the ribs
Descent of diaphragm can explain about 75% of tidal air volume.  @re called intercostal spaces, They are filled by Intercostal muscles.
70% muscles fibres of diaphragm have some resistance to fatigue. Intercostal muscles are of two types external intercostal muscles
Nerve which supply to diaphragm is phrenic nerve. Contribution of and internal intercostal muscles.
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External intercostal muscles are related to inspiration and
internal intercosial muscles are related to expiration. Here we are
concerned with external intercostal museles, External intercostal
muscles start from lower border of upper rib and comes to end
outer lip of upper border of lower rib. Thus direction of external
intercostal muscles fibres is downward forward, Contraction of external
intercostal muscles causes increase in anteroposterior diameter of
thoracic cavity and transverse diameter of thoracic cavity.

This two dimensional increase in  diameter (ie.
anteroposterior and ransverse) of thoracic cavity is due to special
amangement of ribs. This increase in thoracic cavity is assisted by
diaphragm the most important muscle of inspiration. Contraction
of diaphragm causes it to flatten lowering its dome. For
simplilication we can assume that each rib Is attached anteriorly to
sternum by its anterior end and posteriorly to vertebral column by
its posterior end. Mote these two points carefully -

Ll Anterior end of rib is lower than the postarior end.

Q Middle portion of rib which is called shaft lies at lower
level than the two end of rib (i.e. anterior and posterior)

~  Fxhalation] §
Inhalation Lg

Exhalntinn E‘
y

Inhalation

Fig : 5.2-11 Changes in size of thoracle cavity during
inhalation and exhalation

(c) Accessory muscles of Inspiration : These museles
normally are not called into action but in forced inspiration they
come into action. Accessory muscles are scaleni, sternomastoid
and alae nasi.

{ii) Expiration : Out flow of the air from the lungs is called
expiration. When the inspiratory muscles relax, the external
intercostal relax, ribs move inferiorly and as the diaphragm relaxes,
its dome moves superiorly owing to its elasticity. These movements
decrese vertical and anterior-posterior dimentions of thoracic
cavity.

{a) Internal intercostal muscles : Direction of fibres is
backward and downward. Actlon is just opposite to external
intercostal muscles, These muscles by their action reduces antero-
posterior and transverse diameter of thoracic cavity.

{6} Abdominal muscles : Muscles of anterior abdoiai
wall. These muscles push the diaphragm up.

{iii) Mechanism of ventilation/breathing

¢~ Enlargement of thoracic eavity due to action
of muscles of inspiration,
&

Lungs follow the enlargement of
thoracic cavity end expand.
i

Inspiration

Expansion of lungs leads to reduction of air pressure
L within the lungs than the atmospheric pressure,
L

Air from the outside, whera pressure of air
is high, comes inside the lungs,
i

Impulses

At the top point of inspiration cantraction
from CINS

of inspiratory muscles suddenly stops.
i

Inspiratory muscles relax and also due to

5 the elastic 'recnil. tungs shrink.
E
3. Air pressure within lungs exceeds
atmospheric air pressure.
L

Air Is expelled out into the atmesphere.
(2) Exchange of gases

(il Exchange of gases in lungs : It is also called external
respiration. In this gaseous exchange oxygen passes from alveali to
pulmonary capillary blood and COy, comes to alveoli from

pulmaonany capillary, In order to exchange the gaces have lo pass
through  alveolocapillary membrane or respiratory  membrane,
Composition of alveolocapillary membrane 1s epithelium lining of
alveolar wall, epithelial basement membrane, a thin interstitial space,
capillary basermnent membrane and capillary endothelial membrane.

Thickness of respiratory membrane is 0.5 Lm. Respiratory
membrane has a limit of gaseous exchange between alveoli and
pulmonary blood. [t is called diffusion capacity. Diffusion capacity
is defined as volume of gas that diffuse through membrane per
minute for a pressure difference of 1 mm Hg. Exchange of gases
through alveolocapillary membrane is a purely physical diffusion
phenomenon. No chemical reaction is involved. Diffusion of a gas
depends upon pressure gradient across the membrane an
solubility of gas.

Partial pressure : Partial pressure of a gas is the pressure it
exerts in a mixture of gases, and is equal to the total pressure of the
mixture divided by percentage of that gas in the mixture. Eor
instance, if the pressure of atmaspheric air at sea level is 760 mm.
of mercury (Hg) and oxygen forms 21% of the air, the partial
pressure of oxygen will be Z1% of 760, or 159 mm. Hg. In other
words, the partial pressure of a gas is proportional to its
concentration in the mixture. Only about 0.3 mi. of 0, ean

dissolve in 100 mi. of plasma, about 20 mi. of O; s carried by

haemoglobin in 100 mi of blood. In atmespheric air excepl these
gases some fraces of helium, argon and neon are also found.
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Fig : 5.2-12 Pressure changes in pulmonary ventilation ; (a) At
rest (diaphragm relaxed) (b} During inhalation (diaphragm
contracting) (c) During exhalation {diaphragm relaxing)

Table : 5.2-4 Partial pressures of respiratory gases

inmm, Hg
Gas Oxygen  Carbon dioxide Mitrogen
Inspired air 158 03 596
Alveolar air 100-105 40 573
Venous blood 40 46 573
Arlerial blood  95-100 40 573
Expired air 116 32 K65

Tissue cells 20-30 45-52 =

Table : 5.2-5 Composition of three samples of air

Gas Oxygen Carbon Witrogen Water
dioxide

Inspired air 20 84% 0.04%: 78.62% 05%

Expired air 15 70% 4.00% 74505 6:2%

Alvenlar air 13 6% 53% 74 9% 6.2%

Gain/loss % Gain Los Gain Loss

514% 4.96% 412% 87%

Exchange of gases in lungs can be divided into two steps —

Uptake of O, by blood In lung : The PO, (pariial
pressure of oxvgen) of the alveclar air Is higher than the PO, of
blood in alveolar capillaries. Due to a PO, difference between air

and bload, oxygen diffuses rapidly from the alveclar air into the
blood of alveclar capillaries,

Release of CO, by the blood : The PCO. (parial
pressure of carbon dioxide) of blood reaching the alveolar
capillaries is higher than the PCO, of alveolar air. Therefere,
carbon dioxide diffuses from the blood of alvealar caplilaries into
the alveclar air.

{ii) Exchange of gases in tissues : In the tissues, exchange
of gases occurs between the biood and the fissue cells. This
exchange occurs via tissue fluid that bathes the tissue cells. The
bload reaching the tissue capillaries has PO, higher than that in

the tissue cells and PCO, lower than that in the lissue cells. The
tissue eells constanily use oxygen in oxidation that produces
carbon dioxide. Therefore, they always have lower PO, and
higher PCO, than the blood coming 1o them. Because of PO, and
Pro, differences between blood and tissue cells, onvgen separates
from exyhaemoglobin and diffuses from the bload into the tissue
fluid and hence into the tissue cells; and carbon dioxide diffuses
from the tissue cells into the tissue fluid and thence into the blood
in the tissue capillares. Gases mostly diffuse through the tissue
fluid as such, only small amounis dissalve in it.

Exchange of gases in the tissues that lowers the PO, of the
blood and raises its PCO, is called Internal respiration. The blood
deoxygenated by this respiration returns to the right side of the
heart that sends it to the lungs for reoxygenation.

{3) Transport of gases : Blood carries O, from respiratory
organs to the tissue cells for oxidation and CO; from tissue cells to
resplratory organs for elimination. Blood should be slightly alkaline
to help the transport of O, and CO, properly.

{i) Transport of oxygen : Lung contains atmospheric air.
From the lung O, diffuses into the blood. The hlond transpart O,
from the lung to the cells. This is called oxygen transport. O, is
carried in the bloed in three forms -

{a) In physical solution : 100 ml oxygenated blood
contains 20 m! (0.3 m! dissolved in plasma and 19.7 ml bound 10
Hb) of oxyaen. 2-3% oxygen Is transported in form ol physical
solution. Thus 0.3 mf to 0.6 m!. @, i in physical solutien form in
100 mi of blood.

() As opayvhaemoglobin (HbBO,) Most of O, is
transported in the form of oxyhaemoglobin. 98.5% in the form of
HbO, and 15% is camied in the dissolved state in watery blood
plasma.
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a;men-haemogluhin dissociation curve

When a graph is plotted between percent saturation of
haemoglobin and oxygen tension, a curve is obtained termed as
O, - Hb dissociation curve. Oxygen-Hb dissociation curve is

sigmoid shaped-or S shaped. This sigmoid shaped curve is
characteristic for Hh.

Body tissue oblain oxygen from oxyhaemeglobin because of
its dissoclation caused by low O, and high CO, concentration.
Under a given oxvgen concentration in blood, dissociation of
cxyhaemoglobin will increase if pH of blood falls, When partial
pressure of CO, rises (blood pH decreases), dissociation curve af
oxyhaemoglobin at 37°C shift to right. Effect of high tem perature
and low pH (high PCO,) are similar. P, indicates the ouyaen
concentration at which 50% haemoglobin of blood is saturated
with O,.

(s
ol oy BLOOD
~ BF PCO, .,
g a0
2 7 NORMAL BLOOD
g wmf 7 ’
§ v HIGH BLOOD
i | s i PCG:
E a0 b |
3 nl M
E 10k |
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Fig : 5.2-13 Effect of PCO; on affinity of hemoglobin far
oxygen
100 | LOW TEMPERATURE
{20°C, 68°F)

137°C, 98.6°F)
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{43°C, 110°F}

PERCENT SATURATION OF HAEMOGLOBM
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Foy [mm Hg)
Fig : 5.2-14 Oxygen-hemoglobin dissociation curve showing

the relationship behveen temperature and hemoglohin
saturation with O,

Bohr's effect : Hb- O, dissociation curve shifis to right when
CO; tension in blood is high. Bohr discovered this effect in 1904.

Bohr effect (s the effect of C0O; on eoxvhaemoglobin,
Deoxygenation of oxygaemoglobin is directly proportional fo blood
pCO,. Extent of Bohr's effect depends upan the tension of CO, in

blood only. CO, of tissue fluid and alveoli does not exert Bohr's
effect. During exercise muscles need more O, and want to remove
CO, which has high production. Because of pressure gradient

CO, moves from fissues fluid to capillary blood — Exert Bohr's
effect = O, release is hastened fram Hb-O, e Hb-0; curve
shifts ta right.

Haemoglobin : Oxygen camier ot respitatary plgment in
vertebrates blood is haemoglobin, Hb molecule is made of hwo
components haem and globin. Globin part s globulin protein
which is made of four polypepiide chain, two a chains (141 amino
acid) and two B chains (146 amino acid). Thus total no. of amine
acid in Hb 574. Haem is iron containing compound and belongs to
the dass of compound called protoporphyrins. Hb in RBC
synthesized before loss of nucleus. Iron of Hb is in ferrous state
(Fe**) and even alter the combination with Oy it remains lerrous.

One Hb molecule has 4 haem molecules. Each haem is assaciated
without polupeptide chain. Each Hb molecule can combing with
one molecule (2 atoms) of oxvgen. Thus each molecule of Hb
combines 4 molecules of O,.

Myoglobin : It is chemically and functionally similar to Hb,
It is made up of one polypeptide chain (153 amino acids) attached
with on haem group. P.; value for mynglobin is 5 mm Hg. This
indicates that myoglobin release oxygen less readily than Hb. It is
found in muscles. It acts as a store house for 0, . An average man
can store about 1.5 litre oxygen in myoglobin, Hi- O, dissociation
curve fer myoalobin is hyperbola,

{il) Transport of CO, : Transportation of €0, by blood
is much easier due to its high (20 times that of O,) solubility in
water, Blood can camry upto 50% or 60% of CO, by valume. but
normally about 4 ml of CO, on an average is transported from
tissue to the lungs in each 100 ml of bloed in man. With 5 lites of
cardiac outpul per minute, the blood thus transparts about 200 to
220 ml of CO, each minute, Obviously, this is the rate at which
CO, is produced and released into tissue fluids by cells, and at
which il diffuses out into alveolar alr from pulmonary arierial
blood. The blood transports this €O, in three waus.

(a) In dissolved state : Deoxygenated [PCO, 5451046

mm Hg) and oxygenated (PCO, is 40 mm Hg) bloods respectively
carry about 2.7 and 24 ml of CO, per 100 ml of hlood in
dissolved stale in plasma (= In salution with plasma). Thus, about
0.3 (2.7 minus 2.4) m!| of CO, is transported by each 100 ml. of
blood in dissolved state in plasma. This is about 7% of all the co,
transported by blood from tissues to the lungs.

(b) In the form of bicarbonate fons : Mozt of the o,
that dissolved in blood plasma reacts with water, forming carbonic
acid- CO, + H,0 = H,CO, (cathonic acid)

This reaction Is very slow in plasma, but oceurs very rapidiy
inside RBCs, because an enzyme, carbonic anhudrase, present in
RBCs, accelerates its rate about 5000 times. That Is why, about
70% of the CO, (about 2.5 m! per 100 ml of blood), received by
blood from the tissues, immediately enters into RECs and hydrated
to carbonic acid. Almost as rapidly as formed, all carhanic acid of
RBCs dissociates into hydrogen and bicarbenate ions (H' and
HCO ;). The hudrogen fons mostly combine with heamoglobin for
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keeping the pH of blood. (7.4) in steady state, because
haemoglobin is a powerful acid base buffer. Being quite diffusible,
the bicarbonale ions, on the other hand, diffuse from RBCs into
the plasma. To maintain electrostatic neutrality of plasma, many
chloride ifons, In tumn, diffuse from plasma into the RBCs
Obviously, the chloride contents of RBCs ingease when
oxygenated blood becomes deoxygenated. This s termed
“chioride or Hamburger shift”,

Sequence of events : From tissues CO, enters in plasma
— a small fraction of COQ; is dissolved in plasma —» rest of CO,
enters into the RBC — within RBC CO, combines with H,0 in
presence  of enzyme carbonic anhydrase and  forms
H,CO; — H,CO; splits into H® and HCO;— most of
the HCO; comes out of REC and enters in plasma and form
NaHCO; , small fraction stays back within the RBEC to form
KHCO, and H™ combine with Hb to form reduced hasmoglobin
H.HE.

i CELL TS INTERSTITIAL
0 HLaoh {= TISSUE] FLLID

HCO,

FLASMA,
Fig : 5.2-15 Transportation of CO; by blood

{c] In the form of carbamino compounds : In addition to
reacting with water, C0, also directly and reversibly reacts with
haemoglobin, loosely binding with it and forming an unstable
compound, called carbaminchaemoglobin (CO.HHbB). It also
similarly forms loose bonds with some plasma proteins. It is
estimated that about 23% of the CO. (1 ml per 100 ml of blood),
collected from cells throtgh tissue Auids, is transported by bloed in
this form.

Table : 5.2-6 Transformation of CO, in various forms

Transformation forms of CO, Transported quantity

o, 7% (0.3 ml100ml of blood)

HHLCO, 23% {1mi100 m! of blood)

HCOy T0% (2.5 miF100 ml of blood)
Haldane effect and CO, diffusion into the alveoli :

Whereas the Bohr effect promotes O, transport, the Haldane effect
is important in promoting CO, fransparl. The Haldane effect results

from the simple fact that cxyhaemoglobin behaves as a strong
acid. This in turn, displaces €O, from the blood in two ways.

(1} Due to its increased acidity, the haemoglobin loses its
capacity to combine with C0O,. Hence all carbamino haemoglobin
dissoclates to release its CO,.

(2) Secondly, the highly acidic oxvhaemoaglobin releases an
excess of HY which bind with bicarbonate ions (HCO, |, forming
carbonic acid. The latter soon dissociates inta H,O and CO,. This
CO, diffuses into the alvecli.

Thus. in the lung, the haldane effect, Increases release of CO,
because of O, uptake by haemoglobin. In the tissues a reverse
process occurs, The Haldane effect increases €O, uptake because
of removal of O, from haemoglobin,

Control of breathing

Respiratory rhuthm [s controlled by nervous system.
Inspiratory and expiratory centres are jointly called rhythmicity
centres. Inspiratory centre is dominant over expiaiony centre,
When pneumotaxic 5 stimulated respiration rate Increases
inspiration as well as expiration is shoriened. Respiratory
movements are under control of medulla oblongata.

Midbrain

(Preumotaxic area -
A
o Apneustic area Pens
2 Medullary
E< thythmicity area .
1:1:-.ﬁ Inspiratory Medulla
area ohlonoata
\_  Expiratory ares
_f Spinal cord

Fig : 5.2-16 Sagittal section of brain stem

Inspiralory area
Active Inactiva
L)
2 seconds i 3 seconds
I_I 3 st
w
Diaphragm and external Diaphtagm and external
intercostal muscles intercastal muscles
actively contract relax followed by elastic
recail of chest wall
i and lungs
T
L]

sl inspirati ¥ .
Mommal inspiration Hloral aepiration

(n) During normal quiet breathing
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Activales
Inspiratory area Expiratory area ]
active I
Diaphragm and external Internal intercostal
Intercostal, and abdominal

sternocleidomastoid, muscles contrac
pectorallis minor, and

sealene miuscles

contract

!

Forced inspiration I Forced expiration |

(b} During labored breathing

Table : 5.2-7 For the contral of respiration following
respiratory centres are found in hind brain

Type of centre Location Funetion

Inspitatery centre | Medulla Inspiration {2 second active
oblongata condition)

Expiratory cenfre | Medulla Expiration {3 second inactiva
cblongata conditian)

Slow and deep inspiration

Caoniral  other centres and
produce nommal quite breathing
Sudden and shallow respiration

Apneustic centre Pons

Prneumotaxic Pons

centre
Gasping centre Pons

(1] Chemical control : This includes CQ,, Oy and H*
cone. of blood. For detection of concentration of Oy, CO; and

H™ ions in blood two types of receptors are found. These
receptors are called chemoreceptor.

ii) Peripheral chemoreceptor : These include two sets —
Carotid body is present in the wall of the left and the right
common carotid arteries and aortic bodies Is present in the arch of
aorta. They are placed In the vascular endothelium and come in
cantact wilh the blood. When PO, decreases ar increases in arterial
blood, these receplors are stimulated and send impulses to
respiratory centre to respectively increases or decreases the rate
intensity of inspiratory signals.

(i) Central chemoreceptors : These are present on
ventral surface of medulla. Cells of these centres are bathed in
brain tissue fluid. They are in close vicinity of CSF, In brain tissue
fluid as well as in CSF the CQ, = converled into

H,CO; = H,COo, H™ + HCO; — H* jons are liberated —

H* ions stimulate the central chemoreceptor (C.C) cell —
slimulatien from C.C goes to respiratory centre — Respiration
stimulate.

(2] Effect of different gases

li) Effect of CO, : Rise in tension of arterial CO; or
alveolar CO, causes stimulation of respiration. Both the rate and
depth of respiration Increased. This leads to washing out of CO,
from bady.

(i) Effect of O, : Fall of 0, concentration in Insired ar

causes stimulation of peripheral chemoreceptors. Neural impulse
arises from peripheral chemareceptors. These impulses go to
respiratory centre and cause respiratory stimulation.

Respiration in frog

Frog is an amphibious animal i.e. they are live in water as well
as on land hence according to their adaptations thev posses
different modes of respiration, which are as follows —

(1) Cutaneous respiration : Bu the skin. Under water,
during hibemation frog respires by only skin. On land cutaneous
respiration comtinues as usual. Thus cutaneous respiration take
place always. By cutaneous respiration froq fulfill its 30% need of
oxvgen.

(2) Buccopharyngeal respiration : Like the skin, the
mucosa of buccopharyngeal cavity in frog is also ideally adapted
for gaseous exchange. Hence, while quietly floating upon water
surface, and even when resting upen land, frogs respire by their
buccophanyngeal cavity also. During this process, the mouth, gullet
and glottis remain closed, but nares remain open.

(3} Pulmonary respiration : In frog, pulmonary respiration
accounts for aboul 65% of the total O, -intake. It particularly
occurs when frogs lead an active life during rains and spring; elther
hopping upon land in search of food, or actively breeding in water,
Important concept of respiration

(1} Respiratory quotient (R.Q.) : Respiratory quotient is
the ratio of carbon diexide output to oxygen usage during
respiration. It is measured by Ganong's respirometer.

RQ.= Volume of CO, formed

" Volume of O, utilized

Table : 5.2.8
High RQ Low RQ
Due to fat deposition When CO, is fixed
Due o fever When CO, retain in tissue
Due io muscle exercise In hibernating mammals
Dwring glyeolysis Due to acldosis
In low O; environment Due to alkalosis
Due to oxidation of | Due 1o diabetes
puTuvic acid, In starvation
During gluconeogenesis
During slyconeogenesis

The volume of RQ depends upon the type of fuel substance
being utilized for energy production.

Table : 5.2-9 RQ of various subtrates

Respiratory Hespiratory quotient
substrate
Carbohydrate 1.00
Proteins (-5~ 0.9 Slightly less than 1 [0.9)
Fats 07
Ohganic ackd 133
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In an crganism utilizing carbohydrates as source of energy
anaerobically, the RQ is likely to be infinity. When carbohydrates
are substrates for respiration, it s called ‘floating respiration’.
Diabeiic patient shows low R.Q. due to increased dissimilation of
fats and the decreased dissimilation of carbohydrate.

(2) Effect of CO : Carbon monoxide is a poisonous gas. Hb
has maximum affinity for CO. Carbon monoxide binds with
haemoglobin at the same place where O, hinds, but about 250

times more readily than O, . Hence, it readily displaces O, from

haemoglobin and even a 0.4 mm Hg partial pressure of CO in
alveolar air is enough to occupy about half of the haemoglobin of
pulmanary blood rendering it useless for O, transport. A CO
pressure of about 0.7 mm Hg (concentration of about 1%) in
alueolar air can be lethal. That is why, the atmosphere of industrial
areas, being loaded with chimney smoke, is regarded harmful to
health. It forms carboxyhaemoglobin with Hb which is most stable.
Sudden deep inspiration is due to either increase in concentration
of CO, or decrease in concentralion of O,. Forced deep

breathing for a few minutes by a person silting at Test may be
followed by a temporary cessation of breathing. This is influenced
by too much O, and least CO; in blood.

(3} Regulation at high altitudes : At high altitudes, the
composition of air remains almost the same as at sea-level, but the
density (barometric pressure) of air gradually decreases. While
ascending up a mountain, one inspires thin alr, getting less oxvgen.
Less O, level in the blood resulls in hypoxia. The chemoreceptor
simulatory mechanism progressively increases the rate of
ventilation. Ventilation erdinarily does not increase significanily
until one has ascended to about 2500 metres, because the Fqp,

and pH remain almaost normal
Disorders of Respiratory system

(i) Hypoxia : Hypoxia is a condition of oxygen shortage in
the tissues. It is of two tupes :

{a) Artificial Hypoxia : It results from shortage ol oxygen in
the air as at high (over 2400 m.) altitudes. It causes mounlain
sichness characlerised by breathlessness, headache, dirziness,
nausea, vomiting, mental fatigue and bluish tinge on the skin and
mucous membranes,

{b) Anaemic Hypoxia : lf results from the reduced oxygen-
carrying capacity of the blood due to anaemia (decreased
haemaoglobin content in blood) or carbon monoxide poisoning
(some haemoglobin occupied by CO). In both cases, less
haemoglabin s available for camrving O; .

(il Asphyxia (Suffocation) : The O; content of blood falls
and the CO, content rises and paralyses the respiratory centre.
Breathing stops and death occurs.

(i} Bad cold : Disease-causing microbes present in the alr
atteck respiratory tract, produring inflammation of the mucous
membrane and caused increased secretion :

{a) Rhinitis in the nasal chambers.

I
(b} Sinusitis in the sinuses.

(¢) Pharyngitis in the pharynx, often called sore throat, and
is usually accompanied by tonsillitis (enlargement of tonsils).

(d) Laryngitis in the larunx, causing hoarse voice and
difficulty in speaking.

{e) Bronchitis in the bronchioles,

{iv) Emphysema : The air-pollutants that cause chronic
bronchilis, may breakdown the alveoli of the lungs, reducing the
surface area for gas exchange. The victim becomes permanently
shart of breath.

(v} Bronchial asthma : It i an allergic attack of
breathlessness associated with bronchial obstruction or spasm of
smooth muscle (contraction), characterized by coughing difficult
breathing and wheezing patient has trouble exhaling,

(vi] Bronchitis : It is caused by the permanent swelling in
hronchi. As a result of bronchlitis cough Is caused and thich mucus
with pus cells is spitted out. Dyspnea and fever develops. Dyspnea
means hunger of air or deflciency of oxygen in the blood or
development of hypercapnia i.e, increase of CO; concentration

in blood, This disease is accelerated by fatigue, malnutrition, cold
etc. the patient experences difficulty in  breathing. Here
hypertrophy and hyperplasia of bronchi takes place.

(vii) Pneumonia : Oxygen has difficulty diffusing through the
inflammed alveoli and the blood PO, may be drastically reduced.
Blood PCOy usually remain normal because CO; diffuses through
the alveoli more easily than O, In chronic patients of common
cold and nfluenza, the lining epithelium of bronchi and lungs is
irflammated. This disease is caused by streptorocus pneumoniag,
other bacteria, fungi, protozoans, viruses and the patient feels
difficulty in breathing. lts prominent symptoms are trembling, pain
in chest, fever. cough deliium etc. This disease is prevalent in
either children or elderly persons in old age.

{vili} Lung cancer : lt is believed that by excess smoking,
lung cancer {carcinoma of lungs) is caused. The tissue increases
limitlessly, which is called malignaney. This disease is fatal. The
frequency of eccurrence of this disease in smokers is 20% more.
Malignancy of tissues (necplasia) causes pressure on the cells of
other tissues and destroys them. The blood capillaries are ruphured,
blood starts flowing and death is caused by excessive bleeding,

lix) Tuberculosis : This disease is also called T.B. and was
considered fatal, but these days its full cure is possible. Thus,
disease is called curable, these days. It is caused by bacteria
Myeobacterium tuberculosis. These bacteria settle in lungs at
different places and convert nonmal tissue into fibrous tissue. Since
the respiratory surface is decreased. the difficully in breathing is
also experienced. If the patients start taking medical advice and the
medicines right fram the imtial stage reqularly, the patients can be
fully cured of the disease. Now a days a new therapy DOT (Direct
oheerved treatment) is used for tuberculosis treatment, recentiy
launched by Indian Government. Many other drugs like rifampin
and isoniazid are successful for the treatment of tuberculosis,
Tuberculosis bacteria are spread by inhalation and exhalation.
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{x) Coryza : Common cold, due to rhinoviruses in adull,
(i) Influenza : Flu.

(3) Oceupational lung disease : It is caused because of the
exposire of potentially harmful substances, Such as gas, fumes or
dusts, present in the environment where a person works. Silicosis
and asbestosis are the common examples, which occur due to
chronic exposure of silica and asbestos dust in the mining industry,
It is characterised by fibrosis (proliferation of fibrous connective
tissue) of upper parl of lung, causing inflammation,

(i) Prevention and cure : Almast all the occupational lung
diseases, express symptoms after chronic exposure, fe., 10-15
vears or even more. Not only this, diseases like silicosis and
ashestosis are incurable. Hence, the person likelu to be exposed to
such irritants should adopt all possible preventive measures. These
measures include :

{a) Minimizing the exposure of harmiul dust at the work place.

{b} Workers should be well infermed about the hamm of the
exposure to such dusts,

{c) Use of protective gears and dothing by the warkers at the
wark place.

{d} Reqular health check up.

(e} Holiday from duty at short intervals fer the werkers in such
dreas

(f} The patient may be provided with symptomatic treatment,
like bronchodilators and antibiotics, to remove underlving
secondarny infection,

(6] Special respiratory movements

Cough

(1) It is reflex action stimulation takes place from trachea and
lunss,

{2) Centre is medulla oblongata.

(3] Cough is a forcible expiration usually produced afier a
prolonged inspiration.

(4] When some food particle enters the windpipe instead of
oesophagus, it s expelled by a process of coughing.

{5) Air exploded through the mouth,
Sneezing

(1} Reflex action stimulated by olfactory epithelium of nasal
chamber,

(2) Sneezing is a forcible expiration, air explodes out through
nose and mauth,

Hiccuping

(1) Hiccuping is a noisy inspiration caused by muscular spasm
of diaphragm at irreqular infervals,

(2] Nolse is due to sudden sucking of air through vocal cords.

(3} Stimulation of hiccuping is usually irritation of the sensory
nerve endings of the digestive tract,

Yawning : Yawning is a prolonged inspiration. Low oxygen

tension in the blood causes vawning.

Table : 5.2-10 Terminology

Apnea Absente of breathing
Eupnea Normal breathing
Hypopnea Decreased breathing rate
Hyperprea Increased breathing rate
Dyspnea Painful breathing
Onhopnea Inabiity to breathe ina horizontal position
Arapnoea Absence of CO, in blood
Hypocapnea Deficiency of COy in blood
Hupercapnea Excess of CO, in blood
Hupoxaemia Lack of O, in arterial blood
Anoxia Absence of () In tisspes
Hypoxia Lack of O, in tissues
Tachypnea Rapid breathing
Table : 5.2-11 Respiratory pigments
Name of Colour Metal Place Example
plament (oxidised)
Haemoglobin Red Fe REC Chordata
{Vertchrata}
Haemocyanin | Blue Cu Plasma Maollusca
and
arthropoda
Chlorocruorin . | Green Fe Plasma Annelida,
sabella,
serpulids
Haemoenythrin | Red Fe Corpusele Annelida,
Sipunculokd
ea, lingula
Vanadium Green Va Vanadocytes | Urochordat
in Plasma a
Echinochrome | Red Fe Coelomic Echinoderm
fluid ata
Pinnicalobin Brown Mn Coelomic Pinna
fluid
Moledin Brown Mo Coelomic Holothuria
fluid
Heamoglebin | Red Fe Flasma Earifwom,
nereis,
arenicola,
chironomas
insect,
planorbis.
Ensthrocreonin | Red Fe Leech
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EipsEe Tricks

# Protoplasmic respiration refers lo the respiration of
proteins.

# Polarography is employed to measure the concentration of
oxyeen in fluid.

& Accumulation of blood in pleural cavity is called
haemaothorax.

& Accumulation of water is called hydrothorax.
=  Accumulation of pus is called pyothorax.
& Accumulation of air is called pneumathorax.

& Besides lungs, the lerm alveclus is associated with bony
socket for tooth, and in mammary glands also.

In general, a man respires about 16 - 18 time in a minute:
A new born child respires 32/min.

A five vear old child respires 26/min.

A fifty vear old man respires 18/min.

No respiratory pigment in cockroach:

.}

Srnaller the animal higher the respiratory rate,

bR K KR

Rate of respiration is directly proportional fo concentration
of CO, in bload.

£ Metabolic rate of body is directly proportional to the total
pulmonary ventilation.

& Intra aortic balloon pump is inflated by helium.

& In pregnant woman diaphragm does not take part in
breathing.

£ In frog lanynx and trachea are fused together to form
lanyngo tracheal chamber.

# Lungs of frog acts as positive pressure pumnp, while lungs of
mammal acls as negative pressure pump.

# Disorder such as asthma and emphysema can greatly
reduce the expiratory reserve volume.

£ At about 4 weeks foetal development, the respiralory

systern begins as an outgrowth of endoderm of foregut, known
as larunootracheal bud.

£ After 6 months, formation of alveoli of lunas.
& The pneumotoxic and the apneustic area in pons.

# |f arterial PCO,is more than 40 mm Hg, the condition is
called as hypercapnia.

£ If arterial PCO, is lower than 40 mm Hg, the condition is
called as hypocapnia.

# Double Bohr effect refers to the situation in the placenta
where the Bohr effect is operative in both the maternal and
foetal circulation,

# Ozone, a strong oxidizing agent, oxidises iron of Hb and
forms a ctable compound methaemoglobin which can not
release O,

£  Air bladder perform the functions of hydrostatic organ,
sound production, audition and respiration,

& Foetal Hb takes O, from mother haemoglobin across the
placenta due to double Bohr elfect.

& In embryos of mammals, respiration takes place by chorion.
£ In lungs of birds capillaries are present in place of alveoli.
£ Exchange of O, tales place twice in lungs of birds, It is
called double respiration.

& Aguatic salamander is lungless amphibians.

£  In snakes, only right lung in functional, left lung is reduced.
# In penguins double trachea is present.

£ In pregnant females most pant during breathing is played by
intercostal muscles.

# Whales and other aguatic mammals suffocate on land
because their intercostal muscles can not expand their chest due
to their massive body weight.

& In monkeys, kangaroo and other jumping animals,
intercostal museles play important role in breathing.

# Smoke inhalation injury — Has three components that
gccur [n sequence

Inhibition of Q, delivery and utilization

Upper airway injury from heat.

Lung damage from acid and aldehyde in smoke.
& SARS - Severe Acute Respiratory Syndrome —

SARS is a highly infectious disease caused by corona virus.

Corona virus is a RNA virus, its genome was sequenced
within 15 days.

The origin of SARS is from South China, this disease
spread to Hongkang,

Bird callers and persons in contact with birds suffer from
SARS.

Symptoms of infections are flue like. Fever occurs with dry
cough. There is difficulty in breathing, Fluid fills in lungs and
death occurs within one week of infection from respiratory
failure.

Rate of death was initially 4% but now death rate has
increased to 10%

Line of treatment is quamnatine and ribovinin durgs.

The causative agent of SARS was identified by Dr. Malik
Peiris of Microbiology Department of Hongkong University.
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Which one of the following has the smallest diameter
[NCERT; Kerala CET 2003)
{a) Right primary bronchus (b) Left primary bronchus

{c] Trachea (d) Respiratory bronchiole
Oxygen in lungs ultimately reaches in [MP PMT 1998]
la) Alvecli ib) Trachea

{c) Bronchus (d} Bronchioles
Respiratory pigment in cockroach Is

[RPMT 1999; Odisha JEE 2010]
{a) Haemozoin {b) Haemocyanin
(c) Haemoglohin (d] Absent
See the following diagrammatic view of human respiratory
sustern. ldentify Ato D " [NCERT]
Li Lanmx
r-E Trachen
3

(al A - Soundbox, B - Alveoli, C - Bronchioles, D -
Diaphragm

(b) A - Soundbox, B - Alvenli C - Branchus, D -
Diaphragm

{c} A - Epiglottis, B - Alveoli, C - Bronchicles, D —
Diaphragm

(d) A- Epiglottis, B - Alveoli, C - Bronchus, D - Diaphragm

In man and mammals, air passes from outside into the lungs

through [NCERT; BHU 1999; CPMT 2000)

fa) Nasal cavity, larynx, pharymx, trachea bronchi, alveoli

b} Nasal ecavity, larynx, phamynx, trachea, bronchiales,
alveoli

(c) Nasal cavity, pharynx, larvnx, trachea, bronchioles,
bronchi, alvenli

(d} MNesal cavity, pharm,
bronchioles, alveali

Which of ihe following [s a respiratery organ of scorpion

[CBSE PMT 2002; BVP 2002)

laryrix, trachea, bronchi,

{a} Gill {b) Lung

(c) Clenidia {d) Book lung

During forced expiration, actively contracting muscles
include the [CBSE PMT 2001]
ia) Diaphragm

(b) External intercostals

(¢) Abdominal muscles

(d} Diaphragm and intestinal muscle

In which part gaseous exchange take place in rabbit
[NCERT; RPMT 2001]

(a) Trachea and alvealar dud

fb) Trachea and bronchi

(e} Alvedlar duct and alveoli

(d) Alveoli and tissues

9.

10.

11.

12,

13.

14.

15,

16.

Difference between trachea and fallopian tube is|CPMT 1995]

(a) Trachea is related with respiration where as fallopian
tube is related with reproduction

(b} Trachea is related with respiration and fallopian tube
with excretion

(¢} Trachea is related with reproduction and fallopian tube
with excretion

{d} Trachea is related with reproduction and fallopian tube
with respiration

Vocal cords are situated at

{a) Pharynx {b) Lamynx

{c) Glotis id) Bronchial tube

Carbon dioxide is transported via blood to lunas mestly

[CBSE PMT 1995; Odisha JEE 2008]

{a} As carbaminchaemoglobin and as carbonie acid

(b} In the form of carbonic acid only

{c) In combination with haemoeglabin only

(d] Dissolved in bload plasma

Which Is a common passage in swallowing food and

[MP PMT 1995, 99)

breathing [CPMT 1993; MP PMT 1995]
(@) Lanmx (b) Gullet
(c) Glotis (d} Pharnynx

The diagram represents the human larynx. Choose the
correct combination of labelling from the options given
[Kerala PMT 2008]

(A)

B}

(€
(o)

{al A-Llarmx, B~ Parathyroid, C - Tracheal cartilage, D -
Trachea

(b} ‘A — Naso Larynx, B — Thyroid, C = Tracheal cartilage,
D - Trachea

(c) A-Trachea, B - Thyroid, C - Bronchiole, D — Tracheal
cartilage

{d) A - Epiglottis, B - Thyroid, C - Tracheal carfilage, D -
Trachea

(e} A - Epiglottis, B - Parathyroid, C - Trachea, D -
Tracheal cartilage

In human beings, lungs are divided into

{2) 3rightand 2leftlobes (b) 2 right and 3 left lobes

ic] Z2right and 2 left lobes  (d) Mane of these

Similarity between the trachea of cockroach and rabbit is
that [AFMC 1994; CPMT 1995]

fa) Both are paired and branched

(b] Ciliated epithelium is present in both

(e} Walls of both can not be deformed

(d) In both head originates from pharmx

In rabbit alveolar ducts originate from

(a) Bronchi (b) Trachea

(c) Bronchicle {d) Respiratory bronchiole
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The cartilage present in the larynx of rabbit are [BHU 2002)

{a) Thyroid, cricoid, arytenald

(b} Thuroid, ericoid, epiglottis

{¢) Thyroid, ericald, ethmaoid

(d} Thyroid, cricoid, palatine

In which of the following animals Hb {Haemoglobin) is found

dissolved in plasma [CPMT 1998; DPMT 2007]
Or

In which of the following animals, respiration occurs with

out any respiratory organ [CPMT 2003]
{a} Planaria {b) Cockroach
(c)] Sepia {d} Earthworm

The exchange of gases (O; and CO,) in a mammal takes

place in [NCERT; CPMT 1992]
{a) Trachea (b} Bronchi

{e} Bronchiole d) Alveoli

The figure shows a diagrammatic view of human respiratory
system with labels A, B, C and D. Select the option which
gives comect identification and main function and/or

characteristic

[NEET 2013]
{a} D = Lower end of lungs — diaphragm pulls it down
during inspiration
(b} A — Trachea — long tube supported by complete
cartilaginous rings for conducting inspired air
{c) B = Pleural membrane - surround ribs on both sides to
provide cushion agalnst rubbing
(d) C = Alveoli — thin walled vascular bag like structures for
exchange of gases
Larynx is found in
(a) Both frog and rabbit
{c} Frogbut not in rabbil
The long trachea of rabbit contains
(a) Buceal card
(b) Thyroid
{c) Complete tracheal cartilage
(d) Incomplete tracheel cartilage
The right lung of rabbit has four lobes. They are
[CPMT 1992; MP PMT 1995]
fa) Anierior lobe, anterior azvgous, posterior lobe and right
anterior
(b) Pasterior lobe, posterior and anterior azygous, right
anterior and right posterior
{c) Anterior azyoous, right anterior, rght posterior and
posterlor azygous lobe
(d) Anteror lobe, anterior azygous, right anterior and
posterlor azygous lobe
There is a membrane covering the lungs, called
[MP PMT 1994; KCET 1999; MH CET 2000;
Pb. PMT 2004; AFMC 2005}
(b} Pleura
(dy Duramater

[MP PMT 1992]
it) MNeither frog nor rabbit
{d) Rabbit but notin frog
[CPMT 1992]

(a] Pertonium
ic) Pericardium

26.

27.

28,

29,

30.

31.

3z,

a3,

In rabbit the lungs are lodged in [CPMT 1992]
(a) Thoracic cavily {b) Abdominal cavity
(c] Pleural cavity {d) Pericardial eavity
The most important function of diaphragm of the mammals
is
{a) To divide the body cavity into compartment
ib) To protect lungs
Ic) To aid in respiration
{d) To aid in ventilation
The plament haemocyanin is found in [BVP 2000;
AlIMS 2000; CBSE PMT 2002; MHCET 2002]
{a@) Chordata {b) Annelida
(e} Mollusca (d) Echinodermata
Lung ventilation movements are due ta  [Odisha JEE 2005]
(a) Costal muscles and diaphragm
(b) Costal muscles
(c) Diaphragm
(d) Wall of the lungs
What is true about haemoglobin -~ [AIEEE Pharmacy 2006]
(a) Itis a dipeptide and present in red blood corpuscles in
blood warm
{b) [t is present in the dissolved state in blood plasma in
earthworm
{c) Itis a dipeptiede in mammals and localised in red blood
corpuscles
{d} It is present in dissclved state in blood plasma in
scorpions
The structure which prevents the entrv of food Inio
respiratory tract is
(a} Pharynx (b} Larnymnx
{c) Glottis (d) Epiglottis
In which animal, diaphragm has ne role in respiration
[MH CET 2003)
ia) Frog {b) Rat
le) Camel (d} Rabhit
Thyroid is a cartilagenous plate in [CPMT 1992, 93]
(a) Skull of rabbit (b} Larynx of rabbil
{c] Vertebrae of rabhbit {d) Sternum of rabbit
The diaphragm in rabbit s a [1 & K CET 2005]
(a)] Gap between the incisor and premolar leeth
(h) Membrane which surrounds and protects the brain
(¢} Membrane which lies between the external auditory
meatus and tympanic cavity of the ear
(d} Partition of muscular septum separating the thoracle
cavity from abdominal cavity :
Pulmonary volumes and capacities

What is vilal capacity of our lungs [CBSE PMT 2008]

(a} Inspiratory reserve volume plus expiratory reserve
volume

ib) Total lung capacity minus residual volume

() Inspiratory reserve volume plus tidal volume

{d} Total lung capacity minus expiratory reserve volume
The vital capacity of the lung signifies the velume of air
{a) Breathed in during normal inspiration

{b) Breathed out with forcible expiration

{c] Breathed in with forcible inspiration

{d} With deep inspiration antl [oreible expiration
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Arrange the following in the order of increasing velume

(1) Tidal volume

(2) Residual volume

(3) Expiratory reserve volume

(4) Vital capacity

a) 1<2<3<4 b 1<3<2<4d

e} 1<4=<3<2 d) 1<d<2<3

The volume of air present in the lungs after forceful

expiration is called as [KCET 2006]

ia) Tidal volume (t) Residual air

(e} Complementary air {d] None

The largest quantity of air that can be expired after a

maximum inspiratory effort |s [NCERT; CPMT 1999:
Ph. PMT 1999; CPMT 2004; MP PMT 2007;

[NCERT; AIIMS 2007]

Odisha JEE 2011]
(a) Residual volume (b) Tidal volume
(c} Vital capacity of lung (d) Lung volume

The volume of air which remains in the conducting airways
and is not available for gas exchange is called

[J & K CET 2012]
{al Vital capacity
(b} Funetional residual capacity
(e} Forced expiratory volume
(dl Anatomic dead space
How much amount of valume of air is in lungs FRC

[GUJCET 2015)

{a) 1500 ml to 1600 ml (b) 2100 ml to 2500 ml
{c} 2500 ml to 3000 ml (d) 1600 mlio 2100 ml

The enzyme essentlal for the transport of CO, as

bicarbonate in bload is  [MP PMT 2012: Kerala PMT 2012]
{a) Carboxypeptidase (b) Succinic dehydrogenase
jc] Carbonie anhydrase {di Thrombohinasae
{e) Lactase
The amount of volume of air that can be inspirediexpired
nommally is called |DPMT 2007; AFMC 2009, 10;

J & K CET 2010; GUJCET 2014]
(a) Tidal volumea (b} Vital capacity
{c) Residual volume {d) Normal volume
The area of inner surface of bronchiale is

[KCET 2001; MH CET 20031

fa) 1m? (b} 10m*

fc) 100 m® {d) 1000 m*

Capacity of hurnan hung for air [Odisha JEE 2005]
(a) 3000 mi (b) 1500 mi

{e] 1000 mi (d) 500 mi

Residual volume is
(a) Lesserthan tidal volume
{b) Greater than inspiratory volume
(c) Greater than vital capacity
{d} Greater than tidal volume
Vital eapacity of the lung includes
[Kerala PMT 2007; DPMT 2007; BHU 2012)
Or
After forceful inspiration. the amount of air that can be
breathed out by maximum forced explration is egual to
[WB JEE 2012]
ERV + RV
IRV +TV

[KCET 2007)

(al IRV +TV+ERV (b}
(e} ERV+TV d)
{e] RV+ERV+TV+IRY

14,

15.

16.

17.

18,

19.

Match the items in Column — | with Column - [l and choeose
the correct option

Column -1 Column - ]
A, | Tidal valume 1. | 2500 to 3000 m! of
air
B. | Inspiratory  reserve | 2. | 1000 ml of air
volume
C. | Expiratory  reserve | 3. | 500 mi of air
volume
D. | Residual volume 4. | 3400 to 4800 m! of
air
E. | Vital capacity 5. | 1200 ml of air
[NCERT; CBSE PMT 1996; Pb PMT 2004:
Kerala PMT 2007; AFMC 2012)

(@) A-3B-4C-2D-1,E-5
(b) A-3B-1C-2D-5E-4
(e} A-3,B-1,C-4,D-5E-4
{d) A-5B-4,C-2,D-1,E-2
e} A-4B-3C-2D-1,E-5
The partial pressure of oxygen in the alveclar air is

[Kerala PMT 2010
{a) 45 mm Hg (b] 95 mmHg
{c) 104 mm Hg (d) 110 mm Hg

e} 125 rmm Hg

The volume of ‘anatomical dead space’ air is normally

[WB JEE 2012)
fa) 230 mi (b) 210mi
{c) 190ml {d) 150 m!

The volume and surface area of a deer is 1,50,000 em? and
12,000cm” and of a squirrel is 625 em® and 530 cm? . The
area available for heat loss percm® volume of the squirrel
will be approximately [AMU (Med.) 2010]
(a) Seven times more than the deer

(b} Five times less than the deer

(¢} Three times more than the deer

{d) Eleven limes more than the deer

The urge lo inhale In humans results from  [DUMET 2010]
{a) Rising PCO, (b) Rising PO,

{c) Falling PCO, {d) Falling PO,

Listed below are four respiratory capacities (A—D) and
four jumbled respiratory volumes of a normal human adult

Respiratory capacities - Respiratory volumes
(4] Residual volume - 2500 ml
(Bl Vital capacity - 3500 mL
(C) Inspiratory reserve volume - 1200 mL
(D) Inspiratory capacity - 4500 mL

Which one of the following is the correct matching of two
capacities and volumes [CBSE PMT (Pre.) 2010]

{a) (A) 4500 mL, (B] 3500 mL
{b) (B) 2500 mL, (C} 4500 mL
{e) (C) 1200 mL, (D} 2500 mL
{d) (D)3500 mL, {A) 1200 mL
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20. Complete and balanced the following reaction B. Choose the right sequential phenomena among the
NagHPO, + X — Y +NaH PO, [GUJCET 2015] following during the delivery of 0, from blood to tissue
(a) X = NaHCos, Y= NaCl P. Absomtion of CO, by the blood
(b} X = HiCO5, Y = NaH,CO; Q). Reaction of absarbed CO, with H;0 to from H,CO;
{e)] X = NaHCO4 Y= HyCO; within RBC and its conversion inte H' and
{d) X = HaCO3, Y = NaHCO; HCOj ions
21. Lungs are made up of air-filled sacs, the alveoli, They do not R Reaction of absorbed CO, with H,0 in plasma to form
collapse even after forceful expiration because c;ir'“EET i H,CO, and lis conversion into H' and HCOj ions
(a) Residual Volume (b) Inspiratory Reserve Volume S. Combination of H® with haem portion of HbO,to
le) Tidal Volume {d) Expiratory Reserve Volume release O,
— Process of reéj:ﬁrat_iun y T. Combination of HCO;with haem portion HEO, lo
; : — : form reduced haemoalobin and release of O,
1, Owxy-haemoglobin dissociates into oxygen and deoxy- [WB JEE 2012]
haemoglabin al[DPMT 1992; MP PMT 1995; JIPMER 2002] @ P.Q.T b} P.RS
(a) Low O, pressure in tissue e P.Q,5 d) PR T
(b) High O, pressure in lissue 9,  The alveoli of lungs are lined by [Kerala PMT 200E]
e pressure inside and outside tis (a) Simple epithelium (b) Srquamous epithelium
ie) E;: : Dg_ m o ie{;n R e (¢} Cuboidal epithelium {d] Columnar epithelium
{d) times irrespective of O, pressure (e) Ciliated epithelium
2.  Inlungs, the air is separated from the venous blood through 10. Which of the following is used for long term energy slorage
[CBSE PMT 1997] by animals [Odisha JEE 2009]
{a) Sguamous epithelium + endothelium of blood vessel {a) Amino acids (b] Glucose
(b) Squamous epithelium + tunica media blood vessel (c} Fat {d) Glycogen
(c) Trensitional epithelium + tunica external blood vessel 11, Intra aortic balloon pump is inflated by [JIPMER 2002]
{d) MNone of these :a; EH?LEEH ::* %1?::.;
8,  The exchange of gases in the alvenll of the lungs takes place i . ! .
: L " 12. Enemy is stored in the liver and muscles in the form of
by |CBSE PMT 1998; AFMC 2002; Bihar BCECE 2005; [CPMT 1998 MP PMT 1999: AFMC 2003
Odisha JEE 2010]
g 2 She Odisha JEE 2009]
{a) Osmosis (b) Simple diffusion Or
(c) Passive transport (d) Active transport In the muscles carbohydrates are stared in the form of
4.  Which of the following enzymes is absent in mitochondria [WB JEE 2016]
[CPMT 1998] {a) Carbohydrates (b} Glycogen
(a} Aconitase (b) Maleic dehydrogenase {c) Fal (d) Protain
{c) Hexokinase (d] None of these 13. The major fraction of CO, released during cellular
5.  If concentration of CO, is more the curve of axygen will respiration is transported by the blood to the lung capillaries
shift towards [MP PMT 2002] [NCERT; CPMT 1998; MP PMT 1998, 2002;
Or AIEEE Phanmacy 2003; Odisha JEE 2010]
Increase in body temperature makes oxygen hasmoglobin Or
dissociation curve shift to [BHU 2012] Approximately seventy percent of carbon-dionide absorbed
ia) Right (b} Left by the blood will be transported fo the lungs
ic) Central {d] Mone of these ) [CBSE PMT 2014]
6.  The respiratory substrate vielding maximum number of ATP fa) In combination with haemoglobin
molecules among the following is [CBSE PMT 1994] {b) Asfree CO,
{a) Glycogen {b) Amylase {c) As carbonic acid or H,CO,
{e} Ketogenicamincacid (d) Glucose {d) In the form of bicarbonate ions
7. Division of mammalian lungs Into a very large number of 14. The amount of O, transported in a dissolved stale through
tiny alveoli around alveoclar ducts epening into bronchicles, plasma is approximately [NCERT; Kerala PMT 2012)
3 [CBSE PMT 1995] la) 97% (b) 20-25%
{a) An ineffident system of ventilation of alveoli though ) 7% ) 49%
with very litile residual air le) 3%
(b) Am inefficient system of ventilating the alveoli resulting 15. During inspiration the diaphragm [BHU 2004; CPMT 2010]

in very high percentage of residual air in the lungs
(el A very efficient system of ventilating the alveoli with no
residual air

(d) An efficient system of ventilation of alveoli with litle ar
no residuzal air

{a) Relaxes to become dome-shaped
{b) Contracts and flattens

lc) Expands

{d} Shows no change
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In hurdle race, which of the fallowing is accumulated in the

leg muscle [DUMET 20091
(a) Performed ATP (b) Glyeolysis
(c) Lactate (d) Oxidative metabolism

Which of the following sets is most correct for the catabalism

of an 18 carbon fatty acid [AMU (Med,) 2009]

{a) Mitachondria, bela-oxidation, 140 ATP molecules

(b} Cytosol, beta axidation, 146 ATF molecules

(c] Mitochondria, beta oxidation, 146 ATP molecules

(d) Cutosol, beta oxidation, 140 ATP molecules

In humans, which among these is not a step in respiration
[NCERT: Kerala PMT 2012]

{a} Pulmonary ventilation

(b) Alveolar diffusion of O, and CO,

{c) Transport of gases by blood

{d} Diffusion of @, and COy between blood and tissues

(e) Utilization of CO, by cells for catabolic reaclions

Hbisa [MP PMT 2007)
{a) Reproductive pigment  (b) Respiratory pigment

(e} Carbohydrate id) Fal

According to Baovle's law, the product of pressure and

volume is a constant. Hence, [KCET 2010]

{a) M volume of lungs is increased, the presstire decreases,
propartionaiely

(b} If volume of lungs is increased, the pressure also
increases propartionately

{c) If volume of lungs is increased, the pressure decreases
disproportionately

{d} If volume of lungs is increased, the pressure remains the

same
Chloride shift occurs in respond to [DPMT 2007]
(a) H* by K*
lc] HCO; {d) Na~

Which one of the following is a possibility for most of us in
regards to breathing, by making a consclous effort
[NCERT; CBSE PMT (Mains) 2011]

(a) One can consciously breathe in and breathe out by
moving the diaphragm alone, without moving the ribs
at all

(b} The lungs can be made fully empty by forcefully
breathing out all air from them

(c] One can breathe out air totally without oxygen

(d) One can breathe out air through eustachian tubes b
closing both the nose and the mouth

ldentify the correct statement with reference to transpor of

respiratory gases by blood [KCET 2006]

{a) Haemoglobin is necessary for transport of carbon
dioxide and carbonic anhydrase for transport of oxygen

(b) Haemoglobin is necessary for transport of oxvaen and
carbonic anhydrase for transport of carbon dioxide

{c}) Only oxygen is transported by blood

(d} Only carbon dioxide is transported by bload

Which of the following statement correctly defines "Bohr

effects!’

(al Risein PCO, witha decrease in CO, concentration

{b) Rise in PCO, with an increase in CO; concentration
(¢] Risein PCO, withan inaease in €O, and decrease in PO,
(d) Risein PCO, with a decrease in pH (concentration at

which 50% haemoglobin of bload is saturated with
cxygen)

25.

26,

27.

25,

30.

31.

32,

33.

Under a given concentration in blood, dissociation of

oxvhaemoglobin will increase if

{a] pH of blood falls

{b) pH of blood rises

(e} CO,;concentration in blood falls

(d) Free fatty acid concentration in blood [alls

Oxygen binding to haemoaglobin in blood s [AlIMS 2012

{a) Directly proportional to the concentration of CO,; in
the medium

(b} Inversely proportional to the concentration of CO, in

thie medium

{c) Direcly proportional to the concentration of CO in the
medium

{d) Independent of the concentration of €O in the
medium

Bulk of carbon dioxide (CO.) released from body tissues
into the blood is present as

[NCERT; CBSE FPMT [Mains) 2011]
{a} 70% carbamino-haemoglaobin and 30% as bicarbonate
ib} Carbaminc-haemoglobin in RBCs
{e) Bicarbonate in blood plasma and RBCs
(d] Free CO; in blood plasma

0, dissociation curve is [NCERT: BHU 1995, 2000;
CPMT 2000;: DPMT 2007]

(a} Sigmoid (b) Slope

{e} Straight line (d) Parabaola

In expiration condition, diaphragm becomes  [CPMT 1993)

{a) Circular b} Relaxed

(¢} Fully contracted (d} Expanded

Maximum amount of oxygen is lost from the bloed in the
[KCET 2006]

{a} Capillaries surrounding the tissue cells

ib} Arteries of the body

ic} Capillaries surrounding the alveoli

(d} Left auricle of the heart

Wihich of the following activity does not take place during
pulmonary respiration [Biliar MDAT 1995)

(a) Movement of buccal cavity

(b} Contraction and relaxation of sternohyal and pterohyal
muscles

{c] Successive opening and closing of mouth and external
nostrils

(d} All the abave

{e] No activity tales place

In anaerobic respiration the pyruvic acid in musde will form
[CPMT 1995, 99; AFMC 2002, 08; DPMT 2003]

fal Lactic acid (C,H,0;) and H,O

(b) Alechel (CoHLOH) and H.O

{c] Acetaldehyde and H,0

{d) Acetyl CaA and H,0

Blood contains CO, in which of the following forms
(a} NaHCO, ib) Carbonic acid

(e} Hb-CO, {di Hb-CO,and CO
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834 Breathing and Exchange of Gases

1

ygen is transported to every cell of the body through

[MP PMT 1994]
{a} RBC {b) WBC

ic) RBC and WBC {d) RBC and hormones
Acquiring an oxygen debt is evidence that ~ [CPMT 2005)

{a} O, cannot be stored in tissue

(b} Aerobic respiration is more complex than glycolysis

(e} Lactic acid can be converted into glycogen

(d) Anaerobic process are slower than aerobic processes
The dissociation curve is assoaciated with [NCERT)
(2) Omnygen b} Oxyhaemoglobin

{e) Carbon dioxide (d) Carbonic anhydrase

Respiratory system Is derived from [CPMT 19913]
(a) Ectoderm (b) Mesoderm
{c) Endoderm (d) None of these

The breakdown product of haemoglobin is called as
[CBSE PMT 1993]
{a) [ron {b) Bilirubin
] Haemoeynin (d) Skatol
During respiration CO, is transporied in the form of
[MCERT; CBSE PMT 1995, 2006;
AFMC 2006, 10; BHU 2006]
ja) Dissolved plasma
(b) Sodium carbonate
c) KHCO,
(d) Partly dissolved in plasma and partly in the form of
sodium and potassium bicarbonate
€0, is dissolved in haemoglobin or blood plasma as
[CBSE PMT 1993; WB JEE 2016]
(a) Carbonates (b) Bicarbonates
{c) Oxvhaemonlobin ({d) Carboxvhaemoglobin
The factor which does not affect the rate of alveolar
diffusion is [NCERT; Kerala PMT 2011]
{al Solubility of gases (b} Thickness of the membranes
{c) Pressure gradient (d) Concentration gradient
e} Reactivity of the gases
In Bhor's effect curve shifi to right [Bihar CECE 2006]

{a} P, CO,decreases and Py O, increases
{b) P, CO,increases and Py O, decreases
(e} P, CO,increases and Py Oyincreases
and and

(d) Py COyincreases Py O, decreases

pH increases

The figure given below shows a small part of human lung
where exchange of gases takes place. In which one of the
option given below, the one part A, B, C or D is correctly
identified along with its functions

[CBSE PMT (Pre.) 20111]

fal B : Red blood cell - transport of CO, mainly

(b) C : Arterial capillary — passes oxygen lo tssues

(e} A : alveolar cavity — main site of exchange of
respiratony gases

(d) D : Capillary wall - exchange of O;and CO; takes

place hera

44,

45.

46.

47.

49,

50.

Reduction in pH of bload will

{a) Reduce the rate of heart beat

(b} Reduce the blood supply to the brain

(c} Decrease the affinity of hemoglobin with oxygen

(d) Release bicarbaonate ions by the liver

When you hold your breath, which of the following gas

changes in blood would first lead 1o the urge to breathe
[AIPMT (Cancelled) 2015]

{a} Rising CO, concentration

(b} Falling CO, concentration

{c) Rising CO; and falling O, concentration

id) Falling O, concentration

[NEET (Phase-I) 2016]

In lungs there is definite exchange of ions between RBC and
plasma, Removal of CO, from blood involves [CPMT 2005]

(a) Influx of CI" ions Into REC
(b} Influx of HCO, ions into RBC
(e} Efflux of CF ions into RBC
{(d) Efflux of HCOy ions into RBC
In a minute normal man respires  [NCERT; MP PMT 1991]
fa) 10 times (b 16 times
{c) 30 times (d] 4 times
The process by which chloride ions pass into RB.C. and
bicarbonate ions pass out is called

[DPMT 1992: RPMT 1999; Kerala CET 2003]
{a) Bicarbonate shift ib} Chloride shift
{c} Buffer system id) Enzyme shift
Following diagram indicates the mechanism of breathing.
Identify all the parts A, B, C and D comectly [NCERT]

fa) A — Air expelled from lungs; B — Ribs and sternum
raised: C - Dipphragm contracted; D - Volume of
thorax decreased

(b} A - Air expelled from lungs; B — Ribs and siernum
raised: C — Diaphragm relaxed; D — Volume of thorax
decreased

{c) A - Air expelled from lungs; B - Ribs and sternum
return to original position; C — Diaphragm relaxed; D -
Volume of thorax decreased

(d) A - Air entering into lungs; B - Ribs and sternum
raised; C - Diaphragm contracted; D - Volume of
thorax raised

Muscles which help in respiration are

{a) Sternum and petrchyal (b) Sternohyal and petrohyal

{c) Jugal and iendons (d] None of these
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OFf the following, the one which s an example of buffer
system in blood is [Kerala PMT 2004]

{a) Haemoalobin and oxvhaemoglobin

(b} Oxvoen and carbon dioxide

{e] Albtimin and globulin

id} Sodium bicarbonate and carbonic acid

In a normal man to help the transport of 0, and CO,
properly, the blood is
{a) Slightly alkaline
{c} Strongly alkaline
In mammals how much CO, is transported as bicarbonates
[AIIMS 1993]

(b) Slightly acidic
id) Strongly acidic

of sodium and potassium in the blood
{fa) 5=-10 % (b) 10-90 %
o) 70-72 % (d) 90-95 %
A large proporiion of oxygen is left uniised the human blood
even after ils uptake by the body tissue. This O,

[NCERT; CBSE PMT (Pre.) 2011]
{al Helps in releasing more O, to the epithelium tissues
(b) Acts as a reserve during muscular exercise
(c) Raises the pCO, of blood ta 75 mm of Hg
(d} 5 enough to keep exyhaemoglobin saturation at 96%
Chiaride shift is essential for the transport of

[CBSE PMT 1990]

(a) CO,and O, (b] N,
() CO, {d) O,
Which is true for CO, concentration [Odisha JEE 2004)
(a) More in alvealar air than in expired air
{b) More in expired air than in alveclar air
{c} Mere in inspired air than in expired alr
(d) More in inspired air than in alveolar ajr
The two waste products of axidation in cells are
fal CO; and N, (b} Cand O
(c] CO;and water (d] Waterand N,
The function of racheal hair is to [BVP 2003)
ia) Pass mucus out (b} Pass mucus in
{d) Passairin
The function of surfactant is/are (4 & K CET 2012]
(a} Facilitating lung expansian
(b} Maintaining the stable size of the alveoli
(c) To reduce the surface tension on the alveol;
(d) Al the abova
During cellular respiration the eneray produced is stored in

[c] Pass air oul

Or
The common immediate source of energy in cellular activiny
(al Protoplasm {b) Cuytoplasm
fc) ATP {d) Nucleus

Exhalation is the process af expulsion of air through the

61.
respiratory tract. Which figure correctly shows the process of
exhalation [NCERT]
(a) (b}
[c) (d)
62, Respiration is the physiological process in which
{a) Breathing occurs
(b) Breathing and external respiration occur
{e} Breathing, external respiration and cellular respiration
Ocour
(d} Only inspiration occurs
63. In rabbit the inspiration occurs by contraction of
{a) Extemal intercostal muscles and muscdes of the
diaphragm
Ib} Internal intercostal muscles and muscles of the
diaphragm
(¢} External intercostal muscles only
{d) Muscles of the diaphragm only
64.  Left shift of oxyhaemoglobin curve is noticed under
[EAMCET 2009]
{a] MNormal termperature and pH
(b] Low temperature and high pH
(e} Low pH and high lemperature
(d) Low pH ard low lemperature
65. Lungs do not collapse between breaths and some air always
remains in the [ungs which can never be expelled because
[NEET (Phase-11) 2016]
{a} Pressure in the lungs is higher than the almaspheric
pressure
(b] There is a negative pressure in the Jungs
{e) There is a negative intrapleural pressure pulling at the
lung walls
(d) There is a positive intrapleural pressure
66. The partial pressure of oxvgen in the alves!) of tha lungs is
INEET (Phase-IT} 2016]
{a) Less than that of carbon dioxide
(b) Equal to that in the bload
(e} More than that in the blood
{d] Less than that in the blocd
Control of breathing
1. How much amount of air can be inspired or expired during

notmal breathing [DPMT 2003; BVP 2004]
(a} 051 {b) 25/
{c} 151 {d) 55/
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1

Ereathing differs from respiration by [AFMC 1993]
{z) Bothare same and there is no difference

{b) Breathing refers to respiration in human beings whereas
respiration oceurs in rest of the animals and plants

(¢) Breathing refers to chest movements due to inhalation
of O, and exhalation of carbon dioxide whereas
respiration refers to gaseous exchange

{d) None of these

The air which is taken in or given out during a single breath

is known as [Kerala CET 2002; BHU 2008]
(a) Residual air (b Vital air

{c) Tidal air (d) All of these

Combination of haemoglobin with O, in lungs can be
promoted by [(MP PMT 2006]

{a) Increasing CO; concentration in blood
(b) Increasing O, concentration in blood
lc} Decreasing O, concentration in blood
{d] Introducing CO in blood
Step of respiration are controlled by
(a) Substrates (b) Enzvmes
()] Hormone (d)} Bile juice
Respiration mechanism is controlled by
{a) Central nervous system
{b) Autonomic nervous system
(e] Svmpathetic nervous system
(d) Parasympathetic nervous system
Which of the following condilions is respensible for increase
in ventilation rate of lunas [CPMT 2005]
{a} Increase of CO; content in inhaled air
(b) Increase of CO, content in exhaled air
{c) Decrease of O, content in inhaled air
(d} Decrease of O, content in exhaled air
The resplratory centre in brain which controls inspiration
and expiration is situated in [CPMT 1993, 99;
CBSE PMT 1994, 99: BHU 1995; AFMC 1995;
RPMT 1995, 99, 2005, 06; MP PMT 1996; Pb, PMT 1999;
AlIMS 2001; Kerala PMT 2010]
Or
Respiratory and vomitting centres are located in
[NCERT; MH CET 2002; DUMET 2009]
fa) Medulla oblongata b} Cerebellum
{¢} Hypothalamus (d} Pericardium
When CO, concentration in blood increases, breathing

[CPMT 2004]

[RPMT 2005]

becomes
{fa) Slow and deep
i{b) Faster and deeper
(¢} Shallower and slow
{d} There is no effect on breathing
Respiratory centre of brain is sensitive 1o
[NCERT; Odisha JEE 2004]
[a) More O, conc. in blood
(b} More CO, conc. in blood
(c) Accumulation of blood in brain
(d) All of these
A substance that prevents or delays oxidation is
[J & K CET 2005]
(b) Hormone
(d} Enzyme

(a) Bactericidal
(o) Antioxidant

12. Hate of breathing is controlled by [Kerela CET 2005]
{a) The amount of freely available oxygen
(h) Carbon dioxide
{c) Museular function of the body
(d) Stress
Important concepts of respiration
1. ‘Whatis RQ. for human fat [DPMT 1992]
(a) 0.673 (b} 0.655
(e} 0.703 (d) 0.825
2.  The form of energy used in respiration is [CPMT 1993]
{a) Chemical energy (b} Electrical enerou
e} Mechanical eneray (d) Radiant energy
3. In human blood, the oxygen camier is [CPMT 1994]
{a] lron (b Meth—hasmoalobin
(c) Haemccvanin id) Haemoglobin
4. The toxic effect of carbon monoxide is due to its greater
affinity for haemoglobin @5 compared {o  oxygen,
approximately by [BHU 2002
{a} 2 limes (b) 20 times
(e} 200 times id) 1000 times
5. During strenous exercise, which of the following change
QCCUrs [CPMT 2000]
{a) Glucose is converted into glycogen
{h] Glucose is converted into pyruvic acid
{c) Starch is converted into alucase
{d} Pyruvic acid is converted into lactic acid
6. Which of the following blood vessels in the circulatory
sustem of frog has more oxygenated blood [AFMC 2006]
{a) Pulmocutaneous artery  (b) Pulmocutaneous wein
ic) Pulmonary arlery {d) Precaval veins
Disorders of respiration system
1.  After fast running, man has fast heart beat, slow pulse and
shallow breathing, in such conditions he has
{a) Oxvgen debt
(b} Poisoning due to lactic acid
{c) MNo pulmonary pressure
(d) Weak heart
2, Increased asthmatic attacks in certain seasons are related to
[CBSE PMT 2007; MP FMT 2013]
ia) Hot and humid environment
{b) Esating fruits preserved in tin conlainers
(c) Inhalation of seasonal pollen
(d) Low temperature
3,  After taking a long deep breath we do not respire for same
seconds due to [BHU 20035]
[a) Maore CO,in blood (b} More Csin blood
fe) Less CO,inblood {d) Less O,in blood
4. Ascent of high mountains may cause altitude sickness in

men, Prime cause of this is
{a} Excess of CO, in blood
(b} Decreased efficiency of haemoglobin
{c) Decreased partial pressure of oxygen
id) Decreased proportion of oxygen in air

[NCERT; CPMT 2005]
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The state during which the respiratory centre is inhibited is

termed as [DPMT 1993]
(a) Asphyxia (b) Suffocation
(¢} Anoxia (d) Chocking

Ravi, wha lived at sea level, had around 5 million RBC per
cublc millimeter of his blood. Later when he lived at an
altitude of 18,000 ft, showed around 8 million RBC per
cubic millimeter of blood. This Is an adaptation because
[AIEEE Pharmacy 2004: RPMT 2005]
(a} At high altitude he ate more nulritive food
b} He had pollution free air to balance breathe
(c) At high altitude O, level is less hence more RBCs were
required to absorb enough oxygen
[d) At high alfitude there s more UV radiation which
enhances RBCs production
During rest, the metabolic needs of the body are at their
minimum. Which of the following is indicative of this
situation [AFMC 1994)
{a) Rate of breathing (b) Pulse rate
{e] O, intake and CO, output (d) All of these
Cyanasis is
{a) Lack of oxygen in body fluids
(b} Difficult or heavy breathing
(c} Excess of carbon dixode in the bady fluids
(d) Skin tumning blue' due to excessive amount of
deoxygenated haemoglobin in the skin bload vessels
Preumotaxis eentre is associated with
{a) Breathing (b) Respiration
(e} Movement [d) Closure of glattis
Congestion of the lungs is one of the main sumptoms in
[Kerala PMT 2011]
{b) Coronary artery disease
(d) Heart failure

{a) Hypolension
ic) Angina

(2} Atherosclerosis
When O, is inadequate during respiration. the condition is

called [BVP 2000; WB JEE 2011: Odisha JEE 20 12]
(a)] Anoxia {b) Pleurisy
{c) Asphuxia (d) Hypoxia

The oxygen toxicity is related with
{a}) Blood poisoning

(b} Collapse of alvealar walls

(e} Failure of ventilation of lungs
(d} Bath (a)and [b)

The diabetic patient shows

(2} High respiratory quotient (b) Low respiratory quotient
(c) Zero respiratory quotient (d) None of these

The 'blue baby' syndrome results from  [CBSE PMT 2006]
(a) Excess of dissolved oxygen

(b) Exress of TDS {total dissolved solids)

{e) Eucess of chloride

{d) Methaemoaglohin

Asthma is characterised by

(a) Spasm in bronchial muscle
{b}) Alveolar wall degradation
{c) Painin lungs

idl Damage in diaphragm

[BHU 2004]

INCERT: Odisha JEE 2011)

16. In which disease, due to flattening of tracheal vessels, alveali

17.

are deprived of oxvpen [NCERT; GUJICET 2007]
Or
Name the pulmonary disease in which alveslar surface area

involved in gas exchange is drastically reduced due to

damage in the alveolar walls [AIPMT 2015)
(a) Bronchitis (b} Asthma
{e) Preumania (d} Emphysema

Blood analysis of a patient reveals an unusually high
guantity of carboxyhaemoglobin content. Which of the
following conclusions is most likely to be comect [CPMT 2004]

{a) Carbon dioxide th) Carbon monoxide
{c) Carbon disulphide (] Chloraform

— "~ Exemplar Questions-

Respiration in insects is called direct because [INCERT]

(a) The tissues exchange 0, /CO, directly with the air in the
lubes

[b) The tissues exchange 0,/C0, directly with coelomic
fluid

{c) The lissues exchange0,/CO. directly with the air
outside through body surface

{d} Tracheal tubes exchangeO,/CO,directly with the
haemocoel which then exchange with tissues

Regarding the functions of our respiratory sustem, mark the

wrong eniry [NCERT]

{a} Humidifies the air {b) Warms up the air

{e) Diffusion of gases {d} Cleans up the air

A person suffers punctures in his chest cavity in an accident,

without any damage to the lungs its effect could be [NCERT]

(a) Reduced breathing rate

{b) Rapid increase in breathing rate

{c} Mo change in respiration

{d} Cessation of breathing

Mark the true statement among the following with reference

lo normal breathing [NCERT]

{a] Inspiration Is a passive process where as expiration is
active

(b} Inspiration is a active process where as expiralion is
passive

{e) Inspiration and expiration are active processes

{d) Inspiration and expiration are passive processes

A person breathes in some volume of air by forced

inspiration after having a forced expiration. This quantity of

air taken in is [NCERT]

{a) Total lung capacity (b} Tidal volume

{c) Vital capacity (d} Inspiratory capacity

Mark the incorrect statement in context to @, binding to Hb

[NCERT]
[b) Lower temperature
{d) Higher PO,

{a) HigherpH
(c} Lower pCOs
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breathing in humans [NCERT]

{a) External and internal intercostals museles

(b) Diaphragm and abdominal muscles

(c} Diaphragm and external intercostals muscles

(d) Diaphragm and internal intercostals muscles

Incidence of Emphysema — a respiratory disorder is high in

cigarette smokers. In such cases [NCERT)

{a] The bronchicles are found damaged

[b) The alveolar walls are found damaged

{c] The plasma membrane is found damaged

id) The respiratory muscles are found damaged

Respiratory process is regulated by cerfain spedalized

centres in the brain. One of the following listed centres can

reduce the inspiratory duration upon stimulation  [NCERT]

{a} Medullary inspiratony centre (b) Pneumotasic centre

{c) Apneustic centre (d) Chemosensitive centre

€0, dissociates from carbamina haemoglobin when

[NCERT]

(a) pCOs is hiah and pOy is low

(b} pO,is high and pCOyis low

{c) pCO; and pDy are equal

[d) None ol the above

ldentify the comect and Incorrect maich about respiralory

volume and capacities and mark the correct answer

{il  Inspiralony capacity (IC) = Tidal Velume + Residual
volume

(i) Vital Capacity (VC) = Tidal Volume [TV} + Inspiratory
Reserve Volume (IRV) + Expiratory Reserve Volume
{ERV)

{iii) Residual Volume (RV) = Vital Capacity (VC] -
Inspiratery Reserve Velume (IRV)

{iv) Tidal Volume (TV) = Inspivatorv Capacity (IC) -
Inspiratory Reserve Volume (IRV)

Options: [NCEHT]

{al (i} Incorreet, (i) Incorrect, (i} Incorrect, (iv) Corred

ib) (i} Incorrect, (it) Correct, (ifi) Incomect, {iv) Comect

ie) (1) Correct, (i) Correet, (i) Incorrect, (iv) Comrect

id) (1) Correct, {ii) Incorrect, (i) Correct, (Iv) Incorrect

The oxygen — haemoglebin dissociation curve will show a

right shifi in case of [NCERT]

(a) High pCO, (b} High pD3

(¢} Low pCOy id} Less H™ concentration
Match the fellowing and mark the correct oplions
Animal Hepiratory organ
A, Earthworm i.  Moist cuticla
B. Aquatic Arthropods il. Gills
C. Fishes jii. Lungs
D. Birds/Repiles iv. Trachea
Options [NCERT]
{a) Adi, B, Civ, Ddil (b)) A4, Beiv, Ceii, Dl

(e} Ad, Beiil, CH, Dwv  (d) A4, BHi, Ceiv, Dl

B,

Which animal has unpaired lungs

(a) Monkey (b) Whale
(¢} Some frogs (d) Some snakes

Mammalian lungs have enormous number of minute alveoli
{air sacs). [t is to allow [AFMC 1994; MP PMT 1995]

fa] More space for increasing the volume of inspired air

b} More surface area for diffusion of gases

{c) More sponay texture for keeping lungs in proper shape
{d) More nerve supply to keep organs active when working
True organ of sound production in birds i [Kerala CET 2003]
(b} Sound box

{d} Syrinx

The nerve impulses which stimulate the intercostal muscles

and diaphragm and thus permit breathing, originate in the
[AIIMS 1992]

(a) Larynx
c) Vocalsac

[a) Cerebellum (b} Pons
(e} Hypothalamus {d] Medulla oblongata
MNumber of alveali in human lung is aboul [Odisha JEE 2012]

{a) One million (b} More than twe millions

{c) More than five millions [d) More than seven miliions

Which of the following statements is not true
[Kerala PMT 2007]

{a) The partial pressure of oxygen in deoxygenated blood
is 40 mm Hg

{b) The partial pressure of oxvgen in oxyaenated blood is
95 mm Hg

{¢) The partial pressure of oxygen in the alveclar air is 104
mm Hg

{d) The partial pressure of carbon dioxide in the alveolar
alr is 40 mm Hg

{e] The partial pressure of carbon dioxide in deoxygenated
blood is 95 mm Hg

Which opfion is completely correct for the given staternenis
Statement 1 = The nerve impulse ordered by respiratary
centre passes through nerve to the diaphragm and the
intercostal muscles and regulates respiration

Statement 2 — Respiratory centres scafterly located in the
brain stem gives of rhythmic stimuli to diaphragm and
respiratory muscle and regulate respiration  [GUJCET 20 14]
() First statement is correct and second statement is wrong
{b) First statement is wrong and second statement is comect
(c) Both of the statements are wrong

(d} Both of the staiemants are comect

The impulse for voluntary muscles for loreed breathing starts
in

{a) Medulla
lc) Cerebrum

(b) Vagus nerve
() Cerebellum
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How much CO, s preseni per 100m! of venous blood
{a] 52.1 mi (b} 3.7mi
{c) 40ml {d) 20mi

Which of the fallowing statements are true / false

A.  The blood transperts CO, comparatively easily because
of its higher solubillty

B. Approximately 89% of CO, is transperted being
dissolved in the plasma of blood

C. The carbon dioxide produced by the tissues. diffuses
passively into the blood stream and passes into red
blood corpsucles and react with water to form H.CO,

D.  The axyhaemogiobin (HBO,} of the ervthrocutes is basic

E. The chloride ions diffuse from plasma into the
erythrocyies lo maintain ionic balance

[Kerala PMT 2006)

fa] A, CandE are true, B and D are false
tb) A, Cand E are false, 5 and D are true
{c) A.Band Dare true, C and E are lalse
[d) A, Band D are false, C and E are trug
(e} A, Band C are true, D and £ are false

Which one of the following is the comect statement for
respiration in humans INCERT; CBSE PMT (Pre.) 2012]

{a) Cigarette smoking may lead lo inflammatian of bronchi

(b} Neural signals from pneumotoxic centre in pons region
of brain can increase the duration of inspiration

(e} Workers in arinding and stone-breaking industries may
sufier, from lung fibrosis

{d} About 90% of carbon dioxide {CQy,) is camied by
haemoglobin as carbamino haemoglobin

Concentration of carbonic acid does not increase In blood

due to the presence of

jal Na* (b) K~

fc) Ca*™ (d) Mg*™

A pyrophosphate cleavage takes place when
{a) ATF is converted into AMP

(b) ATP is converled into ADP

(€] ADPis converted into AMP

idl AMP is converted into ATP

Haemoglobin is having maximum affinity with

[CPMT 1995; MP PMT 1999; RPMT 1999]
(a) CQO, (b) CO
e} O, (d) NH,
When a man inhales air containing normal concentration of
0, aswell as CO he suffers from suffocation because

[AlIMS 1993; BVP 2003)
{al €O reacts with O, reducing its percentage in air
(bl Haemoglobin combines with CO instead of 0, and
the product cannot dissociate

(e} CO alfects diaphragm and intercostal muscles
(d) CO affects the nerve of the lunas

[CPMT 1998)

16.

17.

18.

19.

20.

23.

Which two of the following changes (A~B) usually tend fo

occur in the plain dwellers when they move to high allitudes
13500 m or mare)

(A) Increase in red blood cell size

(B) Increase in red blood cell production
(C) Increased breathing rate

(D) Increase in thrombocoyte count
Changes occurring are

(8} (A)and (B) (b} (B) and (C)

(e} (C) and (D) (d} (A) and (D)

If a person breathes with maxima! effort but with his nose

and mouth closed, the alveslar pressure can be decreased 1o
as low as

() =80 mm Hg
(¢} =180 mm Hg

Rate of respiration is directly proportional to
(a] Concentration of axygen in blood
(b) Cancentration of carbon dioxide in blood
{e) Oxyoen in trachea
{d] Diaphragm expansion
If a man from sea coast goes to Everest peak then
[CPMT 1996; MP PMT 2002]
(a) His breathing and heart beat will inciease
{b] His breathing and heart beat will decrease
(c} His respiratory rate will decrease
(d) His hearl beat will decrease
Exposure to carbon monaxide (from coal gas) is extremely
dangerous and can kill a patient because
[NCERT; KCET 1996]
{a) The compound carboxvhaemoglobin (COHb) #t forms
with heamoglobin can gradually clot the blood resulting
in circulaiory failure
(b} COHB reduces the ability of blood for transport oxugen
by ruputring a vast majority of ervthrocytes
{c) COHBagreatly modifies the structure of haemoalobin,
thus making it lose its affinity for oxugen

[CBSE PMT (Pre.) 2010]

(b} +10 mm Hg
{(dl =250 mm Hg
[CPMT 19%3]

(d} None ef the above

Blood does not transport oxyaen in

{a} Cochroach (bl Earthworm
ic) Frog's tadpole {d) Mammalian foetus
Forced deep breathing for a few minutes by a person sitting
at rest may be followed by a temporary cessation of
breathing. This is due to

{a] Too much O, in the blood

(b) Too much CO, in the bload
(e} Verylittle CO, in the blood
(d) Both too much 0, and very little CO; in the bload

Hamburger phenomenon is also known as
[CMC Vellore 1993; AIIMS 1993; BHU 2001, 08:
JIPMER 2002; MP PMT 2007, 09, 10]

{a) Hydrogen shift mechanism

(b} Chlaride shift mechanism

{c) Carbenic acid shift mechanism
{d] Sodium-potassium pump

[CPMT 1992]
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In an accidenl, a man dies immediately although their was
no tnjury fo brain, kidney, stomach and heart, The probable
cause of death may be

(a) Coagulation of REC

{b) Digestion stopped

(c) Diaphragm got punctured

(d) Larynx got punctured
Buceopharyngeal respiration in frog

{a) lsincreased when nostrils are closed
{b) Stops when there Is pulmonany respiration

{¢] lsincreased when it is catching v

(d} Stops when mouth is opened

Mame the chronic respiratory disorder caused mainly by
cigarette smoking [NEET (Phase-I) 2016]

(a) Emphysema ib] Asthma
{c) Respiratory acidosis {d) Respiratory alkalosis
Asthma may be atlributed to [MEET (Phase-1) 2016]
{a) Bacterial infeciion of the lungs
(b) Allergic reaction of the mast cells in the lungs
{c) Inflarnmation of the trachea
(d} Accumulation of fluid In the lungs
Which of the following statement|s) is/are cormrect
[WB JEE 2016]

{a}) Silicosis is the result of exposure lo silica that causes
permanent lung damage and death

[MP PMT 2000)

{b) Transportation of gases and digested food malerials in
the body of higher animals causes muscle weakness and
laligue

(c) ADH is a neurchupophysial hormone that regulates
body water

{d) Myasthenia gravis is a nevromuscular disease that is
medialed b t:Erculafury system

:fiq Assertion & Rea__son__"

Read lhe assertion and reason :nrefully lo mark the correct upttun
out of the options given below :

{a)
{b)
icl

{d)
{e)

If both the assertion and the reason are true and the reason
is a carrect explanation of the assertion

If bath the asseriion and reason are true but the reason is
nota correct explanation of the assertion

if the assertion is true but the reasan is false

If both the assertion and reason are false

If the assertion is folse but reasen is frue

Aszsertion @ Aerobic animals are not truehy acrabic.

Reason : They produce lactic acid anaerobically,

Assertion :  Coughing and sneezing are necessary,

Reason - Coughing and sneezing are reflex aclions.

Assertion :  Most fish when out of water, die of
suffocation,

Renson Armospheric air contains far less oxygen

content than the dissolved oxygen in water.

4,  Assertion Sympioms of emphysema develops when a
person living on plains ascends and stays
on a mountain.

Reason Air pressure and partlal pressure of oxygen
falls with the rise in altitude.

5.  Assertion If there is no air in trachea, it will collapse,

Reason Trachea is having the cartilagenous ring.
[AIIMS 1999]

6.  Assertion Inspiration ocours due o muscular
relaxation.

Reason During inspiration, the diaphragm and
external  intercostal muscle  contract
simultaneously. [AlIMS 1995]

7.  Asseriion Sovere Acute Respiratory  Syndrome
(SARS) originated in China.

Reason China is the most populated country of the
wiorld. [AlIMS 2003]

8.  Assertion Blood of insects is colourless,

Reason The blood of insect does not play any role
in transpori of oxygen. [AIIMS 1994]

9.  Assertion Gill-lamellae In aguatic animals help in
exchange of gases.

Reason Each gill lamella cares manv blood
capillaries,

10. Assertion In mammals, complex respiratory system
has developed.

Reason Mammalian skin is impermeable o gases.

11. Assertion Insects develop a complex system of air
tubes called trachea for respiralory purpose.

Reason Exchange through body surface is not
possible in insects.

12. Assertion Aerobic respiration involves the exchange
of respiratory gases twice.

Reasan Exchange occurs from lung to hear and
then heart to lung.

13. Assertion Carbonic anhydrase is present in the
ervthrocytes,

Heason In enythrocytes the carbon dioxide combine
with water and is transported,
[Kerala PMT 2006]
—Answers
Rasptratnry organs
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- O e EEN e EONY - Assertion and Reason
16 | d i T 8 a B d iy : - —— -
1 - 1 a il b 3 c 4 [ ] [
: BB« (208 b [N vl : GOl
Process of respiration 18 = [0 c AR e |
e R Bl Tl B e e = e
_ _ — ——
G . . . . (o0, -Answers and Solutions
I = [T b 1 d 17 e 5 b : e _—_:'_ .
ME h BOE . Ea . Foile. et . ————— = ———— =
M1 e 2 d 2 b 0 = . Respiratory organs
Bage il ¢ 28 a2 2 b 30 ¢ 3. (d} Haemolymph is found in insect blood which is colourless.
: 7. (c) In forced expiration internal intercostal muscles and
12 = Py 4 3 3 al 2 '1_5 : some abdominal muscles contract to reduce the volume
¥ b STl © b 38 d 40 d of tharax:
41 8 ol g 43 b @ c i e 10, (b} Inside the larunx there are vocal cords. These are two
; » . pairs of fold of mucous membrane that extend into the
JEE d R b 48 b 4 d Mo b lumen of the lanmx from the sides.
51 ' d 52 a SR ‘c 5 b %5 c 12. (d) The pharvnx provides passage to both air and food.
58 a 5 e S5 :a 58 d 0 e 14. (a) In man, the left lungs has two lohes, superior lobe and
; _ inferior lobe, the right lungs has three Jobes superior
gl 2 BRON c [EES e EMBN b S« lobe, middle lobe and inferior lobe.
B c 18. (d) Earthworm has a closed circulatory system. Hb
; dissolved in plasma of blood acis as a respiratory
contm_l of hreathmg pigment, fransporting O, to the body tissues,
1 a e c 3 £ 4 L 5 b 23. (o) In rabbit, the left lung is divided into two lobes, left
3 a T a 8 8 g8 b 10 anterior and left posterior whereas the right lung has
Tl 2 b four lobes, anterior azygous, right anterior right
: - posterior and posterior azygous.
Important concepts of respiration 24. {b) Each lungis enclosed in two membranes called pleurae.
1 E 2 = 3 d 4 = 5 d The outer covering is adhered to chest wall and
3 b : diaphragm and is called parietal pleura. The inner
- covering membrane, which closely covers the lung, is
Disorders of respiration system called visceral pleura,
1 B2 7 S 4 = 5 ~ 27. (c) Haemocyanin is copper containing pigment. It is
- respiratory pigment of Prawn, Haemooyanin becomes blue
6 E 7 4 § : 5 20N a  [EmEN d when oxynenated and colourless during deoxynenation,
ki T i 1 b I8 15 2 30. (d) It serves to close the glottis during deglutition thereby
16 d 17 b preventing entry of food into respiratony tract,
31. (a) Diaphragm has no role in the respiration in frog but in
" NCERT Examplar Quaslinr_ls . mammals il increase the surface area for respiration.
q d 2 d 4 d 4 b 5 - 33. (d) Presence of diaphragm is mammalian character, which
; : ' Is dome-shaped partition that separates the thoracic
& d 7 d 8 b 8 b 10 b and abdominal cavities.
Sk WS b EISI b Pulmonary volumes and capacities
iy Critical Thinking Qqestiuns 5. (e} Vital capacity of lungs lo expire maximum volume of air
1 d 2 b 3 d 4 d 5 d after a deep inspiration. The largest quantity of air that
6 = 7 9 8 = 3 b 10 = can be expired afler a maximal inspiratory, Vital
capacity is equal the sum of the tidal complemental and
1 a 12 a 13 b 14 b 15 b

supplemental air (500 + 3100 + 1200 = 4800 mi).
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9. (a) The volume ol air inspired and expired with each 48, (b) To maintain electrostatic neutrality of plasma, many
normal breath is tidal valume, which is approximately chioride ions diffuse from plasma into RBCs and
500 ml.

The residual volume is that part of the air in the lung
which cannot be exhaled; it represents the remaining
volume of lung when forced exhalation of the lung has
occurred.

Process of respir_atlr._m

bicarbonate ions pass out The chloride content of

12. (d RBCs increases when owygenated blood becomes

deaxygenated, This termed as chloride shit or

Hamburger shift.

—— 50. (b) Stemohyal and petrohyal helps in respiration of frog,

Contraction of sternchyal muscle during breathing in

1. (a) More active tissue has much lower PO, Therefore frog lowers foor of oral cavity, While contraction of
much more oxvgen is released from oxvhaemeaglobin in
the active tizsue.

3. (b) The gaseous exchange is the simple diffusion of oxygen
from alveolar air into the blood and diffusion of CO,

petrohyal muscle during breathing in frog raises the
floor of buccal cavity,
53. (c) 7% of CO, is transported in dissolved form in the

from blood fo alveclar air: plasma, 23% as cathaminchaemoglobin and 70% in
5. [a) Oxygen tends ta displace CO, so that the curve shifis the form of bicarbonates.

mare o the right. 54. (b) Our tissues are able to utilise only 25% of O, carried
11. (¢} This pump is connected through a tube to an external by artetrial blood. Our venous blood s still 75%

machine for inflating or deflating it with helium, saturated with O,. This O, acis as a reserve during
13. (d) Mearly 20-25 percent of CO; is transported by RBCs, muscular exercise,

whereas, 70 percent of it is carried as bicarbonates. 57, () Respiration is the process of oxidation by which loed

About 7 percent of CO, is carried as dissolved state in material are oxidized and produce CO, and water as

plasmg, waste product.

25. (a} Under a given oxygen concentration in blood,
dissodiation of oxyhaemoglobin will increase if pH of
blood falls.

28. (a) O,dissociation curve for haemoglobin is sigmaoid in shape.

29. (b} During expiration diaphragm relaxes and becomes

59. (d) Surfactant s a lipoprotein secreted by surfactant
secreting cells, which form part of alveolar epithelium.
This tends 1o reduce the surface tension of fluid lining
the alveoli and thus facilitates lung expansion and also

dome-shaped thereby reducing intrathoracic volume to maintains the stable size of the alveoll.
pass out the air from body. 60. (¢} Inthe form of phosphate bond energy.

31. (¢} During pulmonary respiration mouth remains closed all ~ 63. (a) During inspiration the diaphragm and external
the time whereas nostrils are opened only when air Is intercostal  contract simultaneously, This moves the
taken in ar passed out le during first stroke of lateral theracic walls outward and upward.

inspiration and second stroke of expiration respectively. g6, (¢) PO, in Alveoli is 104, while in oxygenated blood, it is 95.
32. {a)} In anaerohic respiration pyruvate undergoes two lypes el ﬂf hraathi'ng PErTTT——

of incomplete reduction. In one case il results in the

production of ethyl alcohol (Yeast) and in other it 1. {a) Tidal volume is the volume of air breathed in and out

produces lactic acid {muscles). during normal respiration and is equal to about
38. (b} Billirubin is an orange pigment that is one of the end 500 mi or 0.5/

product of haemoglobin breakdown in the hepatocyte 3. {e] Tidal volume is the volume of air inspired or expired

and is excreted as a waste material in bile. with each breath. This is about 500 ml in an adult
39. (d) In the form of H,CO, dissolved in plasma and NaCC, person,

and KHCQ, as bicarbonates. 6. (a) Berause the respiratory centres ave located in the
43. {c) A is the alveolar cavity which Is the main site of medulla oblongata and pons varoli in the hind brain.

exchange of respltatary gases. 8. [a) Breathing is controlled by pneumotaxic and apneustic

45. (a) Rise in (€O, concentration s detected by
chemosensitive area activates inspiratory centre in
Medulla oblongata, which lead to urge of breathing,
Role of O, concentration is non sianificant.

centres  in pons varali and expiratory and inspiratory
centres in medulla oblongata.
10. (b) A chemosensitive area located close to the respiralony

47. (b) During normal breathing the respiratory movement in centre in medulla is highly sensitive to changes in PCO,

25 years old is about 16/min. or pH of the blood.
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Important concepts of respiration

(d)

(c)

{b)

Hemoglobin, an iron containing red pigment s
responsible for transport of O, and CO, in human blood.
The affinity of haemaalobin for CO Is approximalely
210 times greater than O, .

The oxygenated blood from two lungs is collected by
right and left pulmmonary veins, which unite to form a
common pulmonary vein (Pulmocutaneous vein) which
open directly into the left auricle, on the domsal side.

Disorders of respiration system_

12,

13.

16.

{a)

icl

{d)

(b)

Bate of O, supply by lungs info muscles falls dawn during
active work or in exercise. Museles accumulate laclic acid
and slowly breathing becomes hard o as to increase O,
intake in lungs. This stage is called oxvgen debt,

Beeause plants release pollen grain a fix time and it is
genarally March-April or Aug. — Sep.

Cyanosis is blueness of skin and occurs due to large
amount of deoxygenated haemoglabin in cutanecus
vessels.

Oxvgen toxicity develops when pure oxygen is breathed
in for a prolonged period. This is farmed due to
progressive failure of ventilation of lungs

Diabetic patient shows low R.Q. due to the increased
dissimilation of fals and decreased dissimilation of
carbohydrates,

Emphysema is the respiratory disorder in which the
septa between the alveoli are destroyed and much of
the elastic tissue of the lungs is replaced by connective
tissue. It is generally caused by a long term irritation. Air
pollution, occupational exposure to industrial dust and
cigarette smoke are the most common irrltants,

Cri_ﬂcal Thinking Question

o
.

(d)
(b)

(d]
{d)

(d)

Some snakes have only cne bronchus and the right lung.
In mammalian lungs each alveclar duct ends in a
passage, called atrium, which leads inlo a number of
rounded alveclar sacs. Each alveolar sac is studded with
a large number of air sacs ar alveoli. Alvesli are the
sites of respiration.

Syrinx is a sound producing organ in birds.

The respiratary centres thal control the breathing
mechanism are present in medulla ohlongata, These
respiratory centres are expiratory centre and inspiratary
centre.

The number of alveoli in human lungs has been
estimated to be approximately 750 millian. expasing a
surface area of nearly 100 m® .

7. (d} The nerve impulse ordered by respiratory centre passes

9. (b
15. (b}
18. (b)
19, f(a)
20. (e}
21. (a)
22, (d}
23. (b)
25. (d)
2B. {acd)

through vagus nerve to the intercostal muscles and
diaphragm and regulales respiration. The respiratory
centres are scatfered in brain stem and are constantly
giving off rhythmically stimuli to the respiratery museles
in virtue of their inherent rhythm causing inspiration
and expiration,

Every 100 m! of bloed receives an average 3.7 mf of
C0., fram tissues.

Carbon monoxide has 210 times more affinity with
haemaglobin as compared to O, and forms a stable
compound.

Due to direct chemical control on respiratory centres,
CO, stimulates respiratory centres in CNS,

At high altitude, PO, of alveolar air falls becausa of low
0, tension of tissues. So, O, is abserbed very quickly
from alveali, thus, increasing breathing rata. Heart beat
alsa increases lo supply required amount of O, o lissues.
COHb is a stable compound formed by the
combination of carban monoxide and haemoglobin, It
has mote affinity than oxygen.

Due to absence of respiratory pigment.

Deep breathing rises the O, level of the blood. By
excess formation of oxyhaemoglobin the acidity of
bloed increases. To control i#t, more of free £o,
changes into bicarbonates and the free CO, level in the
blood decreases, So due fo lack of stimulant for
inspiratory centre cessation of breathing takes place,
after some time O, is consumed by the tissues and rise
in CO, stimulates breathing again.

To maintain electrostatic neutrality of plasma, many
chloride ions diffuse from plasma inta RBCs and
bicarbonate ions pass out. The chlodde content of
RBCs incremse when oxygenated blood become
deoxygenated. This is termed as chloride shift or
Hamburger phenomenon.

This process occurs through nares and mouth and qullet
are kept closed during the process.

Silicosis is an ocrupational lung disease that causes
progressive respiratory failure and death, ADH s
nuclei  and  are

synthesized from hypothalamic

responsible  for water abzomption by nephran.

Myasthenia gravis is an autoimmune disorder mediated
by anlibodies.
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Assertion and Reason

1.

5.

6.

(a)

{b)

ic)

(e}

(e

(e)

In most animals, tissue oxidation are camied ocut by
acrobic respiration. But sometimes in aerobically respiring
animals, anaerchic metabolism take place in cemain
tissues like sheletal muscles which do not immediately get
as much oxygen as In necessary for their acid
anaecrhically from glucose during vigorous movements.
Coughing and sneezing are necessary to take place
because these reactions serve to keep the air passages
free from foreign matter. Coughing is a reflex action
under nervous control. The minute receptors found in
the wall of trachea, bronchi, bronchioles and alveoli are
highly sensitive to foreign matter (smoke, dust etc.) Like
coughing, smeezing is also a reflex action triggered
because af irritation 1o nasal passages. In this, sensory
impulses travel from nasal passages to the medulla
through trigeminal nerves. The reaction involves the
came series of events as in cough reflex, but the air
explodes oul both through nose and mouth, expelling
the foreign matter from nasal passages.

Although atmospheric air contains far more oxygen
content than the water (air contain 21% oxygen and
water contains 0.5-0.9% oxvogen by velume depending
on the temperature), still most fish when out of water
die of suffocation due lo lack of oxygen. When fish is
taken out of water the gills stick together thereby
reducing the sudace area. Reduced surface area lowers
gas exchange so death ensues.

When a person living on plains ascend and stays on a
mountain above BODO leet from the sea level, he
develops symptoms of mountain sickness which
includes breathlessness, headache, dizziness, imritability,
nausea, vomiting, mental fatigue and a bluish tinge on
the skin, nails and lips.

We know that with the rise in altitude. the barometric
pressure and consequently the partial pressure of
oxvaen falls in the atmospheric air, This lowers the
alveclar partial pressure of oxygen which causes
reduction in the diffusion of oxygen from the alveolar
air to the blood. So oxygenation of blood is decreased
progressively, which produces the symptoms of
mountain sickness, Emphysema.

There is no air in trachea, it does not collapse due o the
presence of C-shaped namow cartilaginous ring or discs.

Inspiration is the result of muscular contraction. The
diaphragm and external intercostal muscle contracis
simultaneously. The lateral thoracic wall moves outward
and upward.

7.

9.

10.

11.

12.

13.

(b)

(b)

{a}

(%)

(a)

{c)

fal

The world health organization (WHQ) reported China
as the arigin place of SARS. Several other countries
have reported SARS cases after travel to China and its
nearby areas/countries in Asia or close contact with a
person  affected with SARS. Microbiologists of
Honghong Central University initially detected a virus
metapneumovirus and identified as corona  wvirus
causative agent of SARS. It is very known fact that the
China is the most populated countru. This fact cannot
be comrelated with SARS

Blood is colodess in insects. Insecls have tracheal
respiration. It 5 carried on by an exlensive system of
inter-communicating tubes called trachea.

Gills are the main respiratory organs of aguatic animals.
Each gill bears rows of comb-like, soft, thin gill-filament,
each gill-filament bears many flat, parallel membrane-
like gilllamellae, Each gill lamella carries many blood
capillaries. Water taken through the mouth, is made to
flow from the pharunx in a single direction between the
gill lamella, Blood fllows in the capillaries of gill-lamelia
in a direction oppesite to the flow of water over the
lamellar surfaces. This greatly helps in the gaseous
exchange across the lamellar membrane between the
capillary blood and the flowing water.

Mammalian skin in impermeable so that water loss
through it is minimized. But mammals need far more
oxygen fo maintain their high metabolic mfes than
lower animals; so they need a more extensive
resplratory surface. Thus a complex respiratory system
has evolved in mammals to meet this need. The
mammalian Tespiratory system consists of the nasal
larynx, trachea.  bronchi,

cavity, nasopharynx,

bronchicle and lungs.

As the integument of insect is thick and impermeahle to
minimize lose of body water, they can not carryout gas
exchange through their body surface. To overcome this
difficulty they have developed a complex system of air
tubes called trachea to reach the air directly near tha
tissue eells. Each trachea communicates with the
exterior through openings in the body wall,

Aerobic respiration involves the exchange of respiratory
gases at lwo places in multicellular animals-one
between the bady surface and sumounding medium,
the other between the individual cells and the extra
cellular fhiid, Lungs are involved in the first step of
exchange, but not the heart.



Breathing and Exchange of Gases

| S*ETSElf Evaluation Test

10.

Voice in mammal preduced
fa) By syrinx (b) By bronchus

{c) During inhalation (d) During exhalation

In vertebrate blood which respiratary pigment is the carier

IMP PMT 2000]

of oxygen to the tissues, [MP PMT 1998]
(a) Plasma ib) Lymphocytes
(c] Leucoeytes {d) Haemoglobin
The haemoglobin of a human foetus [CBSE PMT 2008]

(a) Has only 2 protein subunits instead of 4

{bl Has a higher affinity for oxygen than that of an adult
() Has a lower affinity for oxygen than thal of the adult
{d) lIts afiinity for oxygen is the same as that of an adult
Which of the following disease iz associated with lungs

[DPMT 1993]
{a) Bronchitis {b}) Pneumonia
(e} Asthama {d) All the above
What is the tofal vital capacity of lungs in man
[MP PMT 1997; BVP 2000)
ia) 500 mi () 2,000 mf
(c} 4600 mi {d) 5800 mi

Which one of the following disorders and characteristic is
correctly matched [AIIMS 2009)
fal Cuystic fibrosis - Production of thick mucous
that clogs ainvays

Brain detericration beginning
at months of age

Extra fingers or toes

b} Sickle cell anaemia -

lc) Achondroplasia -

(d) Huntington's disease-  Skeletal, ey and
cardiovascular defecls
Pick the correct statement [Kerala PMT 2010]

(a) The contraction of intemal intercostal musdes lifis up
the ribs and slemum

(b} The RBCs transports oxvaen only

[c] The thoracic cavity is anatomically an alr tight chamber

{d) Healthy man can inspire approximately 500 mi of air
per minute

{e) During expiration, the intrapulmonary pressure is
slightly below the surrounding atmospheric pressure

Which mammal lachs true vocal cords

la) Monkey (b) Elephant

(e} Hippopotamis {d) Man

The haeme-protein complexes which act is oxidising agents

are known as [Kerala PMT 2009]

{8} Haemoglobin {b) Mucaglobin

¢} Chlorophyll (d} Cuvtochrome

How many malecules of oxygen are bound to one malecule

of haemoglobin [NCERT: MP PMT 1997; RPMT 2005;
Odisha JEE 2009; AFMC 2010}

fa) 1 {b) 2

(e} 3 d) 4

11.

12

13.

14.

Read the following statements and select the correct one
[Kerala PMT 2009]

(@) The H* released from carbonic acid combines with
haemoglobin to form haemoglobinic acid

(bl Oxyhaemoglobin of erythrocytes is alkaline

{e) More than 70% of carbon dioxide is transferred from
tissues to the lungs in the form of carbamine compounds

{d) In a healthy person, the haemoglobin cantent is more

than 25 gms per 100 ml

{e) In lungs, the oxvgen from the alveolus reaches the
blood through active transport

Oxyoen content teduction  makes

(glveogenesis) intensity increased due to

the glucolyse
[ATIMS 2010]
{a) Increase of ADP eancentration in cell

tb) Increase of NAD™ concentration in cell

{c} Increase of ATP concentration in cell

(d) Increase of concentration of peroxides and free radicals
Amount of air exchanged in breathing can be measurcd
with a [NCERT]
(b} Barometer

{d) Sphyamomanometer

{a) Spherometer
(e} Spirometer

It is much easier for a small animal to run uphill than for a
large animal, because INEET (Phase-1) 2016]

{a) Itis easier to carry a small body weight
(b} Smaller animals have a higher matabolic rate

lc) Small animals have a lower O, requirement

[d) The efficlency of muscles in large animals is less than in
the small animata
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10.

13.

o ok

{d) One molecule of the haemaglobin has 4 haem groups
and each of them is capable of taking up one molecule
Df D-'r i

(e} Spirometry is the process of recording the changes in
the volume movement of air into and out of lung and
the instrument used for the purpose is called spirometer
or respiromeler,



