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All orgenisins'nzed numnms 51 the maintenance of their lives. Signatures

Nutrieni

| Nty lear isthe food or any substance that supplies the body with elements, necessary for

inetabolism.

importance of Nutrients
Certain nutrients (carbohydrates, fats and proteins) provide energy and also raw materials
for protoplasm synthesis. Other nutrients (water, electrolytes, minerals and vitamins) are
essential to the metabolic process.

Nutrition
The sum total of all the processes involved in the taking in and utilization of elements by
which growth, repair and maintenance of activities in the organism are accomplished is
called nutrition.

Modes of Nutrition
Organisms can be divided into two classes on the basis of their method of nutrition.

Autotrophic
Autotrophic organisms can exist in an exclusively inorganic environment because they
can manufacture their own organic compounds from the inorganic raw material taken
from the surrounding media. This means that they produce their own sugars, lipids,
proteins etc from carbon dioxide, water and nitrates.

Heterotrophic
Heterotrophic organisms are incapable of manufacturing organic compounds from simple
inorganic nutrients and so they obtain organic molecules from the environment in the form of
food.

121 AUTOTROPHIC NUTRITION

12.1.1 Mineral Nutrition in Plants
Generally, all autotrophic or photosynthetic organisms need carbon dioxide and water.
which supply the carbon, oxygen and hydrogen. These are the nmdo MinaiTs elemynts, itne.
plant needs for the synthesis of organlc mos cLU|ES T N[O -
Minor Elements o
There are many other elene 1ts that" en*er ..1to .he chmigns tlnn of pfants Some of these

are, - /
o Nitrogan: Whiciis nart of ).ot Angs.
o Phosphprais,vyhicly is pre_:.ent in /—\TP, nucleic acid and many other compounds.
o . Maghesturn, whict is-part of chlorophyll.
60 [ ien | viiet is present in cytochromes.
J D Tese are mainly obtained from soil. These are essential for growth and life of the plant.

Crops fail to flourish, if grown repeatedly in the same field unless soil is replenished with
these nutrients. The farmers replace these by spreading animal manure, sewage sludge or
artificial fertilizers in measured quantities over the field. Some chemical fertilizers that
are commonly used in Pakistan are urea, super phosphates, ammonium nitrate etc.
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12.1.2 Mineral Element Deficiencies
It is very difficult or not possible to ascertain the effects of individual minerals in-hoth
plants and animals. However, the deficiencies of some elemerits. cause-erious |l seases
showing clear symptoms. For examnle: YN \

J Nitrogen deficiency in sgii, resuits<in oluntml urowk ch strong chiorosis (lack of

chlorophylh particularly iniolfl fecivizs., | |
o Phosphoiqus deficiensy calises sturited nrowh of roots.
o Potassiin: deficicn by ickuses Irafmargins to become yellow and brown in colour and

preniature death\of piant.
¢ I aghesiue, deficiency results in chlorosis.
' wiany economically important plant diseases due to mineral deficiency are now
catalogued with the help of colour photography, enabling rapid diagnosis.
Define nutrition. Describe role of different elements in plant nutrition.
(Exercise Question i)
12.2 HETEROTROPHIC NUTRITION

METHODS OF PLANT NUTRITION
The plants generally obtain their food from the air or the water in which they grow. There
are, however, some special methods of nutrition, which are described below.
12.2.1 Saprophytic Nutrition
Definition
Feeding on dead and decaying matter such as dead leaves in the soil or rotting tree trunks
is called saprophytic nutrition and derives its nutrients from host plants.
Mechanism

o These produce extracellular enzymes, which digest the decaying matter and then absorb
the soluble products back into their cells.
o Some bacteria break down the proteins of dead plants and animals and release nitrates,

which are taken up by the plant roots and then built into new amino acids and proteins,
thus helping in nitrogen cycles.

12.2.2 Parasitic Nutrition

Definition \
Feeding by living in or on other living organlsms (host) bp'ﬂmnm o/ uuﬂfert sLeflm i
called parasitic nutrition. - \ -

Mechanism - \ | |
Parasites attach themselve* to Jiving L'r ings or! |'OSL far'their nouristiment. For obtaining
nourishmzit franr nigher plnnt the paras'fe peretrates its suckers in the conducting tissue

of the hps.,
Examplﬂq
I WP sociniaisa parasmc fungus that destroys the wheat plant.
b/"_! 'Dodder (Cuscuta) is a leafless plant that lives as a twining parasite.

12.2.3 Symbiotic Nutrition

Definition
It is mutual nutrition between organisms living in association with one another.
These organisms belong to two different species.
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Examples _
Some important examples are lichen, mycorrhiza and root nodules W|th “-frogen f-xe.ml ALY
bacteria. e \

o The lichen is a symbiotic association betvietn a furgus apd d!gal 'et'ls. *ne el n .aKeS

food by photosynthesis and.nrovid=s some-2mp, n; to fur:gus wmk fU INgus aupplles water
and minerals and also protoctJor' & ﬁlr st disicciy |o1 B
. The myeerthiza is dirasstciation Letw'en ai- poss|b|y the mycorrhlzal fungus

fungus and Igote of h! gh,, iants,. The- fungus benefits the plant by decomposing
depend" U)Un tne -Oi 01.-.) Vrll-"lI e Of the plant The Organic matter in the SO'I and

o benzit er\er ky “mycorrhizal plant is not | providing water and minerals
| preperly triderstood. However it is known that the such as phosphorus to plant.
plants with mycorrhizal association show better
growth than those without fungal partner.
o Leguminous plants have nodules on their roots, which contain nitrogen-fixing bacteria.
The bacteria live on the plant material and fix nitrogen, converting it into nitrates, which
the plant uses.

Fig 12.1. Lichens Fig 12.2. Nodules on leguminous plant roots
12.2.4 Nutrition in Insectivorous Plants

There are a few that supplement their inorganic diet with organic compounds. These

organic compounds are obtained by trapping and digesting insects and small animals. All

of the insectivorous plants are true autotrophs, but when they capture prev. their grovv?b T :.' A

becomes rapid. Apparently, nitrogenous compounds of animal_bqdy: are, 6f ben~.1' 'ro': |
these plants. In some plants, the trapped inssdts are decnm,;useﬁ' by, l)al,tfrlﬂ In f‘*r"b e
trapped insects are dlgested by erizymes dec cte‘i )y he Ieavnsﬂh,e 1Inn s-absorb the
nitrogenous compounds thils forrrw‘ R [

[ T T O 11 e |
Examples _ — R Y AR R\ .

-‘-. )

Pitcher Plant’__! -, r ~_ 0y -

. Pitcher DL,u it (4 arirc-cenia pflpurca) ‘has Ieaves modified into a sac or a pitcher, partly
fillec with water, | L=~

| NI r\r 04 leaf is modified to form a hood, which partly covers the open mouth of the

VT eateier.
. Small insects that fall into the pitcher are prevented from climbing out by numerous stiff
hairs.
o The proteins of trapped insects are decomposed by bacteria or enzymes and the products

of this decay are absorbed by the inner surface of the pitcher leaf.
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e
) I-I-: ;'x“tl | K i g 12.3. Pltcher plant (Saracenia pupurea). Several fruit flies are entrapped within the leaf.
NS Jenousrly Trap

J e In venous-fly trap (Dionaea muscipula), the leaf is bilobed with midrib between them.

o There is a row of long stiff bristles along the margins of each lobe.

o When an insect touches small sensitive hairs on the surface of the leaf, the lobes quickly

come together with their bristles interlocked.
o The trapped insect is then digested by the enzymes secreted from the glands on the leaf

surface and the products are then absorbed.

Fig. 12.4. Leaf of Venus fly trap (Dionaea muscipula) (a) Fly is about to trigger the hair. (b) The two
halves of the leaf trapping the fly.

Sundew
Sundew (Drosera intermedia) shows another type of modification of leaf for
insectivorous activity.

. The tiny leaves bear numerous hair like tentacles, each with a gland at its tip. e
. The insects, attracted by the plant’s odour are entangled. PR~ {1 AN\ I". \ I". L
Proteins of insects are dlgested by enzymes and the products—'-\rﬂ ahsl)rh)eg' . (IR L e

- | { .‘_,.--.--..!_l
| P’

L. ‘0?'1‘~
v "' -

£ \ : g
Fig. 12.5 Leaf of Sundew (Drosera intermedia) A dragonﬂy is caught in the sticky fluid on the ends on the
leaf of the glandular hair.
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\ WY "HJpcr INcisors.

QUESTION RELATED TO ABOVE ARTICLE
Explain the different mode of nutrition in plants.
Describe the Nutrition in Insectivorous plant at least with two eyarwpun'
(GFIYV-2015)

Discuss the process of nutrition in ihsectivoitius plaipts. | | | (LHR 2017)
Write a note on four metinods cirutritiontiniglants. |\ & =~ | (DGK 2019)
How imsectivorons. siaitd, raect iheir temangs-of organic compounds? Describe
three rixtbocs (GRW 2019)
Discussinutrition iy irise ct \VGT0US plants (Any two). (LHR 2021)
Dist ngush be*ween (Exercise Question ii)

\{a).3ap¢ Gpnytic and parasitic modes of life.
(b) Name one parasitic plant
(c) Describe its method of nutrition, explaining why normal nutrition is not possible.
What are heterotrophs? Describe different methods of nutrition.
(Exercise Question iii)
12.2.5 Methods of Animal Nutrition
In large animals, due to large number of cells, digestive system is involved, which
provides the body with water, electrolytes and other nutrients. For this, digestive system
is specialized to ingest food, propel it through the digestive tract, digest the food and
absorb water, electrolyte and nutrients from the lumen of the digestive tract. Undigested
matter from the food is moved out of the digestive tract.
In animals, there is more variety of nutrition than plants. On the basis of nutrition,
animals may be classified as follows.
DETRITIVORES
The animals, which feed on detritus (organic debris from decomposing plants and
animals) are called detritivores.
Examples
Earthworm is the common example of detritus feeder. It ingests fragments of decaying
organic matter especially vegetation either at the soil surface or during burrowing
activity.
HERBIVORES
The animals, which feed on plants, are called herbivores.
Examples
Typical herbivores include insects, reptiles, birds and mammals. Two.imjjortant grwu: ot
herbivorous mammals are rodents and ungulates. The IatsJr a3 310 'fed dzmg arimals,
such as horses, cattle and sheep. . -

Features \ |

o In herbivoraus mammals, t1e nyeme Ia“ ana motalsnave arge grl“alng surfaces.

. There (5 ¢ g iarge gap uetvvem tne ."1c sor and-pramolars.

. r N -1 -. 1 ] - - -
Canines &4 nyiesing, \ The predator-prey interaction helps in

o In (“.azng anc, brnwemg ferbivores

maintaining ecosystem stable. A species in the
area without its natural predator leads to
disastrous results. The introduction of rabbits
into Australia without the predator multiplied
to enormous number and proved a menace to
the farmers.

| lear,_and-sneep, there are no

VARNIVORES
The animals, which feed on other
animals, are called carnivores.
Examples
Cats, dogs, lions and tigers are common examples of carnivores.
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Features
. They have large canine teeth for catching and tearing the prey. a —
o Incisors, premolars and molars are all adapted for cutting flech,| c‘a:ng bo! ws alkd

reducing the chunks to sizes suitable for swal owmo ' W [
Predator-Prey Interaction VoA \ o

A predator is an animal, i lck (oOt\lI’ES ai Id ral |l/ L |3Is live anl-amal for its food. The

animal -witich is eater; isthe p ' | -

OMNIVOREZ
The animaly, v, fnlcn *at botl ,,.ant and anlmal as food, are called omnivores.
Examples | -
1 ) ERarpe i omnivores are crows, rats, red fox, bear, pig and man.
W | isatare

They have the teeth structurally and functionally intermediate between the extremes of
specialization attained by the teeth of herbivores and carnivores.

FILTER FEEDERS
The animals, which filter food from water, are called filter feeders.

Mechanism
A common mussel possesses two large gills covered with cilia. The movement of cilia
causes a current of water to enter animal via an inhalant siphon. The water, which enters,
contains the food, such as microscopic algae and protozoa. Secretory cells scattered
among cilia produce sticky mucus which entangles food particles. The trapped food
particles are then swept towards the mouth by the ciliary movement. Certain types of
whales are also filter feeder.

Anus Exhalent

Stomach

Mouth
Inhalent
Siphon
Foot Gills B -.'- W | _
FilterTeeding . in e ovd '.' AR e
||g 12. o—:—JIteﬁ Teedm'g mLssr-I VoL |

P um FIEEDIER W
The amma"s WMGar”l(PSl I quid Qdd are Ld”F“1 tiuid feeders.

Examples
Aphlds an(] m( qum es. are examples
Fee 'll E..., | \ \

- ,J | W _l [ ™ Alontds suck the phloem juices out of the green stems by inserting their delicate stylist.
S e The female mosquitoes are also fluid feeders because it suck blood from the skin
" capillaries by piercing the skin with the help of tubular mouth parts.
MACROPHAGOUS FEEDERS
The animals, which take in food in the form of large pieces, are called macrophagous
feeders.
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Type
Tentacular, scraping and seizing prey are the common methods of macroohqnous feeduru

Examples | '

o Tentacular feeding occurs in hydra. {

o Scraping type of feeding occurs in the aArdzi sneil {idelix). It feeqs o ”“' usmg rasping
organ, the radula Leaves ark heldigy the-iipg of 'the ¢nair The rudula moves back and
forth over &2 leaves with it3 taeth s¢raping the fcod,

J Seizing a ui Swaliowing ty,n of mmoph 2a0useeding is found in spotted dogfish.

PARASITIC HUTRIION
A parasite|is aniorgenisnithat lives upon or within another organism, called the host, for

Sobraining its Tooa.

Mypess,

Parasites can be classified according to two different ways.
o According to location into Ectoparasite and Endoparasite.
o According to extent into obligate and facultative parasites.

Ectoparasite
The parasites, which live upon the surface of host, are called ectoparasites
Examples

o Flea and lice are ectoparasites that live in the fur or feathers of mammals and birds and
suck blood from their skin.
o Ticks and mites are common parasites in non-human mammals.

In plants, aphid is a parasite that sucks food from leaves or stems.
Leech is another common example of ectoparasite attacking both aquatic and terrestrial
animals.

Endoparasite
The parasites, which live within the host are called Endoparasite.

Examples
Endoparasites occur in both aquatic and terrestrial animals. These are most common in
intestine of vertebrate host, including man, where they absorb hosts digested food.
Entamoeba histolytica, tape worm and round worms are common examples of
endoparasites.

Obligate Parasite
The parasites, which totally depend on their host for their food are called obligate
parasites.

Facultative Parasites i
The parasites, which are capable of living mdependently of thm' hc st t{imes ar2{caded
facultative parasites. -

In certain cases the host may be vrea «ened\by; A pre‘enc= nf par asne 628 metabolism

may be upset by the excretnry prosisc: of alaslﬁ 1A
boUESTIoN RELATAD 16 ROV

Explar\ ihie Vel rigus methdd ¢inutiiton-k7 animals.
How dces|the digastive tract of rierbivores differ from that of carnivores?
Expipinidifierznt nrecesses involved in digestion and absorption in animals.

_ [ 5% Y (GRW 2017)

J T MY/hat are heterotrophs? Give methods of animal nutrition. (SWL 2019)
y Differentiate between carnivores and omnivores. (RWP 2019)
What are advantages and disadvantages of the parasitic mode of life compared with

that of a free living organism? (Exercise Question iv)

How do the digestive tract of herbivores differ from that of carnivores?
(Exercise Question x)
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12.3 DIGESTION AND ABSORPTION

All animals have similar requirements, although these requirements.-diiter in-agtai,
Animals must have the supply of water, oxygen, simple sugars;em no acids, fatly.aciasz;
vitamins and many other inorganic and drganic suisfances.’ Fhese [sibstances; except
oxygen and water, are rare-in the riatural.eivirpament crd are mt Girectly available to the
organisms.

In nature, shese substiances 2t alaitable. in-the fori of proteins, starches fats, vitamins
and mirzials.’

As such, tiese! inclecules are of no use unless they are broken down or digested into
dirnpie rpoienies-such as amino acids, sugars and fatty acids so that they may pass

' trro' gi the cell membrane and be used by the body.

l— rczesses of Holozoic Nutrition

a)

b)

The characteristic processes involved in holozoic nutrition are defined as:

Ingestion

Taking in of food is called ingestion.

Digestion

Breakdown of complex organic compounds of food into simpler diffusible molecules by
the action of enzymes is called digestion.

Digestion may be intracellular or extracellular.

Digestion of food inside the cell is called intracellular digestion.

Digestion of food outside the cell i.e. in cavity or lumen is called extracellular digestion.
Absorption

It is the uptake of diffusible food molecules from the digestive region across the
membrane into the cell or into the blood stream.

Assimilation

It is the utilization of the products of digestion for production of energy or synthesis of
cellular material.

Egestion

It is the elimination of undigested matter from the body.

Discuss characteristic processes involved in holozoic nutrition (DGK 2021)
What is holozoic nutrition? Describe the characteristic processes involved in

holozoic nutrition giving the example of amoeba. (Exercisa Question iy 3

12.3.1 Digestion in Amoeba

Amoeba proteus has intracellular mode cr dlgestlrw and ‘neﬁ- 0% 1niiny KiNgs oitiny
organisms which live with it,in freahwater woras end sirgllcw lages, | '

Amoeba also feed son pamculex arg. 1r ic{mater. nad rnay Le in¢/ested at any points on
the surfacé of the hedy. | V' { -

When £si ‘"-ceLa caimes!ir cnnta:L wita-fo0d" partlcle it immediately puts out pseudopodia
around it. |

o[ LeBE pS°u1nnnL..a flise together around the food particle forming the food vacuole.
Wi the food particle is too big, such as Paramecium, Amoeba encircles it, thus forming a

large food vacuole.

The food vacuole undergoes many changes as digestion proceeds.

First it grows smaller, then larger and again smaller. Lysosomes, which contain
hydrolytic enzymes, fuse with the food vacuole and enzymes are secreted into it.

263



Chapter— 12 Nutrition

The first phase of digestion is killing and softening of food that take place in the acidic

medium (approximately pH 5.6) and later it becomes alkaline (abou'r prn 7.3) aurmg,_ \ -

which digestion is completed. , .
Then digestion is complete in feod vacunle A rr.bmne Isidiavin it 0 nu merous fine
canals. \ B! |

The preduct; of digesiicn \are/ passed, inta the canals and flnally into the surrounding
cytoplasin \ar'c °JL\seqLertly \Gtilized- in~various metabolic reactions of the animal
Undigested 'matter, ig _v_)Hf-‘J irom the organism in the surrounding water by egestion at
gnylpoin, of its'surtace.
L |

Food

= Wacaol

1.[Food vacuole forms

3. Enzymes discharge P Xl / _
into food vacygig = 7 AL Y LY (\, 4, T.gestion of indigestable
— by lysosomes | | | ; g

/' bl J_/ material

Fig. 12.8 Ingestion, digestion and absorption in Amoeba
QUESTION RELATED TO ABOVE ARTICLE
Explain the process of digestion in amoeba.
Explain digestion in amoeba. (LHR 2018, BWP 2019, FSD 2019)
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12.3.2 Digestion in Hydra

Introduction

Hydra is an aquatic, diploblastic coelenterate. — [
Mode and Structures for Digestion { ' | |

It has vase-like body compnsed of ) prin: |pa layersicf cell. |

Some of the digestion in hydra is extracel'ufartut mlosy Of the digestion is intracellular.
The ceritrz) cavity of tie odyunctionsiasia-dicesive cavity.

The ani#al hag ciiiy ariz operting ‘i the outside called mouth, which is surrounded by
mobile | tenfacles., This\ cigestive cavity is also called gastrovascular cavity or
¢o2enteron.) '

' '_ftls aigestive system is called sac-like (having single opening for ingestion and egestion).

Numerous stinging cells called nematocysts are present on tentacles. Each nematocyst
consists of a hollow thread coiled within a capsule and a tiny hair-like trigger projecting
outside.

Food of Hydra

Hydra mainly feeds on crustaceans such as Daphnia or Cyclops.

Nemustocyst & ' -‘R
3 - o .

v
Digestive cell \ ; ‘

Guastrovascular ——— 4 Cupsule -
cavity )
Bad ‘-\'- =-2 —— Gastrodermis N/
S ¥ — Mesoghen Nuclews
o —Fpidermis
['- y Undischarged Discharped
Basal disc Ko , () (b)

Fig 12.9. Hydra: (a) Longltudlnal section showing the detail of wall and the gastro vascular cavity
(b) Nematocysts (discharged and un-discharged)

Mechanism of Digestion =, [ [

- 1 wl

Ingestion N T | 1 o \o~=

Dlgestlon

When a prey comes in contact with) trlog:.. Taethgliew thrsad of the frerhatocyst turns
inside out ejects poison and prey i Daralilyed or'sometimes iiled. |

Hydra then Jrasps. its piey mt*\hs 'Tcntacaes and-pushes it into the digestive cavity
througi- "mn movth -

fe gla1dnar ) Is' “in the gastrodermis secret enzymes, which start extracellular

s dlfgedtion—

Gastrodermal flagellated cells and contraction of body cavity help in mixing food with
enzymes and breaking it up into fine particles.

These fine particles are then engulfed by phagocytic action of gastrodermal cells where
digestion is completed intracellularly in the digestive vacuoles.
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Absorption and Assimilation
Digested food is absorbed and utilized in the cells. Ectodermal cells depenri on
endodermal cells for their food. ' '

Egestion |
Indigestible food is expelled.out from the n: 1st ‘(vesculyr cavis y :hraugh o,,v.l mouth.
:m;ﬁﬁ:m- RELRTRD O WEZEE LE
Descrifse digestion-innydra. v/ (LHR 2017)

Descrititingustici; dig! =sl1un aascratioriand egestion in hydra.
(SGD 2019, FSD 2021)
12.2.2 Diigestiol in E_’!‘.u\a.'ia' '
nireALqion
Jh Planaria is free-living, flatworm found in freshwater streams and ponds.
Mode and Structures for Digestion
In planaria, there are both intracellular and extracellular digestions.

o Digestive system is sac-like with single opening i.e. mouth located on the ventral surface
near the middle of the animal.

o The mouth opens into a muscular tubular pharynx, which leads into the intestine.

o Intestine then immediately divides into three branches i.e. an anterior one, extending
forward and two lateral branches.

o Each of these main branches gives off numerous small branches, which end blindly called
caeca.

Mechanism of Digestion

Ingestion

Planaria engulfs the prey by protruding eversible pharynx through the mouth and pushes
it into the gastrovascular cavity.
Digestion
Food is digested into the intestine. Enzymes are secreted by the gland cells of the
intestine and continue the process of extracellular digestion. Small particles of food are
finally engulfed by phagocytic vacuole. Digestion is completed intracellularly.
Transportation
Products of digestion pass to the rest of the body by the process of diffusion. Branched
intestine also facilitates diffusion of materials to body cells.
Egestion
Undigested food is egested through the mouth.

| ..\. . ..‘ | 5 .- _ -
AR {| Upening
Gastrovascular
cavity

Fig. 12.10. Planaria showing much branched gastrovascular cavity and extruded pharynx.
QUESTION RELATED TO ABOVE ARTICLE

How the digestion is take place in planaria and explain it.

Pharynx
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12.3.4 Digestion in Cockroach

Digestive System and Mechanism of Digestion
The digestive system of cockroach is of tubular type. 7
It can be divided into three parts. _ .

Foregut
Mid gut
Hindgut
- 1"." .
— Desaphagas
Salivary Gland
salivary receplache
| N Calrzard
Hepatic Cavvum
Muesenteron
Mlalpighiun
tubules
Heum RN o
L
Fig 12.11. Cockroach digestive system
Foregut
The foregut includes mouth cavity, pharynx, crop and gizzard.
o A pair of salivary glands are present in the thorax region of the animal. They secrete

saliva, which is poured into the mouth cavity.
Mandibles of mouth cut food into small pieces.
Saliva hydrolyzes the starchy matter contained in food.
Crop stores partly digested food. Food leaves the crop chunk by chunk and enters in
gizzard.
o Gizzard causes grinding of food and food is transported to midgut.
Midgut

The midgut is a short narrow tube called stomach. Short finger-like hollow tubes, the e

hepatic caecae open into the anterior end of the midgut.

The enzymatic secretions of hepatic caecae and midgut dlgest the for;d coripletely). |
Hindgut f
The hindgut is a long coiled tube tiwe term: |n1! pari of w |c1 | a tn|,k walica Lhamber
the rectum, which opens ti the extesigr *nrnugw aris,

The indigestible food after! 'remporaly 1omgt i the .ectJ. s Teca .|atter is then egested
out thrjum anus, "

The dig=5tive'systEim i pebile roa\h I8! n* tuibular type having mouth for ingestion and anus
or cloacal apeltyre fer cgasiics:.

It nor etficient than sac-like digestive system having specialized organs or partitions

o [\ 4k 2ficient digestion and absorption of food.
J |5 ' QUESTION RELATED TO ABOVE ARTICLE

Describe the digestion in cockroach.

Explain the process of digestion in cockroach. (RWP 2021)
Make a labelled diagram of the alimentary canal and digestive glands in cockroach.
What are the functions of the gland you sketch? (Exercise Question viii)
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12.4 Digestion in Man —

The digestive system of man consists of a long coiled tube that extends freiivthe meuth o

the anus. The main parts in the direction of passage of food. are-iie (ralsf succal caviey;-

Esophagus, ) \ \ [

Stomach, B ' '

Small intestine (duodenum:. Jewnvnw ah i eum

Large (Triiestne fascendlr g (,olm tr'iﬂSVer"P caion, descendlng colon, caecum and

rectumy:

o Asseciaiea with the varitus reglons are the glands, especially salivary glands, liver and
Neircleas.

| ot | rhere are three sites of digestion in the digestive system of man-oral cavity, stomach and
small intestine.

Tongue Oral eavity
Parotid gland
Salivary {Subllnzunl gland Pharynx
glands
Submandibular glan :‘ :(;'::i: g'r::‘m
Esophagus
Ascending
portion of Pyloric

lrge intestine sphincter

Smali
intestine

Duodenum of

Large small intestine

intestine

Anus

Fig 12.12. The digestive system of man. -
12.4.1 Digestion in oral Cavity = [ =23 (]
There are several functions of the oral cavi' y, the mes: (J_o"\‘/icus‘-.t,eir.f.j e, & NO—
@ Selection of food \ R -
(b)  Grinding or mastication _ [
(c)  Lubricationgnd | VL0
(d)  Digesticst, | |1 oy (L N
Selection of foud AR
=, YWhe quLI eriters tne oral caV|ty (the cavity bounded by palate, tongue, teeth and
[, The e <1} 1S tasted, smelled and felt.
iT the taste or smell is unpleasant or if hard objects like bone or dirt are present in the
food, it is rejected.
o Oral cavity is aided in selection by the senses of smell, taste and sight.
o Tongue being sensory and muscular organ plays the most important role in selection of
food through its taste buds.

|

|
5

]
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Grinding or Mastication
After selection, food is ground by means of molar teeth into smaller plecne-.
This process is useful due to following reasons: — [

)} The esophagus allows relatively small pieces'to pass-throuah, L 1

i) Small pieces have much more surfacg for the er zyrn‘ to attack.

Lubrication and Digestion of Fond 4
These are ‘ne main funciiars o* oralicay 1ty a',con.f\""ncd by sallva.'

Saliva :
Saliva n te”rmd by {hige! pﬂ' s of sallvary glands namely sublingual glands situated
beldvs the 1.0*’19 12;_sul-maxillary glands behind the jaws and parotid glands in front of
'"I’t.‘ SArs

Jerr pOQItIOI’l of Saliva
Saliva contains three important ingredients.

)} Water and mucous

i) Sodium bicarbonate and some other salts

i)  Amylase or ptyalin

i) Water and Mucous
Water and mucous together make a slimy liquid, which serves to moisten and lubricate
the food so that it can be chewed efficiently and passed through the oesophagus
smoothly.

ii) Sodium Bicarbonate and Other Salts
Sodium bicarbonate and some other salts perform following functions:

o They are slightly antiseptic.

o They stabilize pH of food in buccal cavity

. Fresh saliva is alkaline with a pH nearly 8, quickly loses carbon dioxide and gets to pH 6.

iii) Ptyalin
Ptyalin or salivary amylase is a carbohydrate-digesting enzyme. It digests starch and
glycogen to maltose.

Bolus
As a result of mastication and digestion in oral cavity, the softened, partly digested, slimy
food mass is rolled into small oval lump called bolus.

Swallowing
Transfer of bolus from buccal cavity to oesophagus is called swallowing.

It is usually pushed back of the mouth by the action of tongue and mu: oC|€b of p' iAF) rx \ \ L

which ensure that the food does not enter the Wlndplpe 58]

- _— _/l 1 | ' T e

i Bo/u: offfodd \

LI 1
L R

.'.‘\\.‘h‘"\'l

— ; _Kipleiottis™ Epiglottis
Ph Unx },-— -'.-—- L T up down
NIN
TR E RN Y , Glottis u
% | - . Esophageal p
BN } J | | Glottis ;phim'l.cr Larynx and closed
Larynx contracted up ~ Esophageal
. —F _ sphincter
Trachea sophagus relaxed
Swallowing in man

Fig. 12.13 swallowing in man
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Events of Swallowing
Following are the events, which occur during swallowing.

I Tongue moves upwards and backwards agalnst the roof of the rmuth tcrcmg rhe 3)Iu: tal
the back of the mouth cavity.

ii. Backward movement of tonque puishes thn SO pelate up end ol losas the rasal opening at
the back. At the same time| tongee push3s (i Spft palatt up.and-closes the epiglottis (flap
of cartilagej, into_meie~0} Irss/ hyrizontall pgsiticri-tnus closing the opening of the
windpipe:(nlctis) [

iii. Larynx mcviestpvyard 1 der'tha back of the tongue.

iv. Glotlis i¢ putly cldsedy the contraction of a ring of muscle.

v BGae coesiot enter the partly open glottis, because the epiglottis diverts the food mass to

\ ' | %1% ©ne side of the opening and safely down the esophagus. The beginning of swallowing

- action is voluntary, but once the food reaches the back of the mouth, swallowing becomes
automatic. The food is then forced down the esophagus by peristalsis.

Peristalsis
These are characteristic movements of the digestive tract by which food is moved along
the cavity of the canal.

Mechanism
Peristalsis mainly consists of the wave of contraction of the circular and longitudinal
muscles preceded by the wave of relaxation thus squeezing the food down the canal.

It starts just behind the mass of food from the buccal cavity along the esophagus to the
stomach and then along the whole alimentary canal.

Epiglottis
up

Glottis down

Larynx * and open

down

Raophigeal | Gravity assist the movement gf material
sphincter ¥ muscles through the esophagus, especially when
comtraetes ‘f""""““"“' liquids are swallowed. However, the

\
muscles
Relaxed \

muscles

peristaltic contractions that move material
through the esophagus are sufficiently
forceful to allow a person to swallow, even

|
¥/
Contracted
muscles

5 ————— —

= 1 . [ 1
o | — 11 T

Fig. 12.14 Different stages of pe’ristaltiu?rs'ove:neritir'rf'ne?.\sc.oh:-{gus'.'- VYO

Antiperistalsis. -
Somet/més pﬂﬁstaftlb Mo /n*mﬂnt&ore I"Verocu due to which food is passed from the
intesting haci ||'to the f;t_or_nach “and even in mouth. This movement is called
antinaristaiss. | . :
It wlaly Ie'id IORYeTy mtlng

\ LﬂgE‘l 1arlgs

J Hunger contractions are peristaltic contractions, which are increased by low blood

glucose levels and are sufficiently strong to create an uncomfortable sensation often
called a ‘hunger pang’.
Hunger pangs usually beginning 12 to 24 hours after the previous meat or in less time in
some people.

270

while dong a headstand. -, i i \



comzoséd of thre! kmd>u.cells hormone form the gastric endocrine
(a) _I/'U"u)us ceiléthaisecrete mucous. lining, which is carried by blood to the
PR | “ PRtbtad or oxyntic cells that secrete HCI. gastric glands and stimulates them to

Chapter— 12 Nutrition

12.4.2 Digestion in stomach
It is an elastic muscular bag that stores food form meals for some time, mak-
discontinuous feeding possible. It also partly digests the food . 7 [
Location of stomach o
The stomach is situated below the iz phrag m vr* ‘He Ie‘t sme of the abdomm"' ’dvlty
Cardiac sphincter
At the junction between E)Oph.iQJ arwl he S¢me ,.1 twc isa swulal ring of muscles
called carClav sphincter. - W
When “#52 |sphincter fmsms conirher, tie entrance to the stomach closes and thus
prevent: the dentents 01, the siomach from moving back into the esophagus. It opens
viher| a v oF pesistaisis coming down the esophagus reaches it.

Heart burn, or Pyrosis is a
painful burning sensation in the
chest usually associated with the
back flush of acidic chime into
the esophagus. This is due to
overeating, eating fatty food,
lying down immediately after a
meal, consuming too much
alcohol, caffeine or smoking.

Esophagus

Pyloric

sphiactes Epithelium, 3

T Duodenum

Fig. 12.15 (a) Sagittal section of human stomach showing internal ridges and sphincters

T Parteted ity

Fig 12.15. (b) Section through stomach wall (c) Detail of gastric gland in the stomach wall
Wall of Stomach
The stomach wall is composed of three principle layers:
0] An outer layer of connective tissue. - — o
(i) A middle layer of smooth muscles. This Iayer consists of oufnr_ long:tudinal aid irnar) 1
circular muscles. o N o~

1
T

(iii)  Aninner layer (mucosa) of conneqtive tisstie \.\/ [hmrr ar.v ghnds -
These muscular layers heIL i churmnq angmixing the 'FGod viith tre )tomach secretions.

Gastric glands.. " |_
The ruddsal oi fhe tc,mac“ b{)»sessﬂc.- 1f more proteln is present in the food it

numeratis'thibliar gestric, glands, ‘wiiich are | Stimulates the production of gastrin

() Zymogen cells or chief cells that secrete | produce more gastric juice. Thus more
pepsinogen. proteins more gastrin and more gastric
The secretion of all these cells is | juice for digestion.
collectively called gastric juice. The
secretion of the gastric juice is regulated by smell, sight and quality of food
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Mucous
Mucous is thick secretion that covers the inside of the stomach. It prevenf° the underlving
walls from being digested. \ '
Hydrochloric Acid )
It is secreted in concentratac:form. \
o It adjusts the pH of stomach coriten:s ignging ficm 2l 3

J It provides agidicsmedium 1or the-action ot pensin.

o It oftensGfiens the food and kills:miiiy microorganisms.
. It ceifveitsiinactive, pansiiiogen into active pepsin.

F‘epc "y

| [ 1t is-an enzyme secreted in an inactive form called pepsinogen. Pepsinogen is activated to
pepsin when exposed to the acidic medium or to some already activated pepsin.
Pepsin hydrolyzes proteins to yield peptones and polypeptides.

Chyme
The muscles of stomach wall thoroughly mix up the food with gastric juice and
eventually convert it to semi-solid mass called chyme.

Pyloric sphincter
Gradually the stomach empties into the duodenum through the relaxed pyloric sphincter.

QUESTION RELATED TO ABOVE ARTICLE

Write note on digestion in stomach of man. (GRW 2018)
Why is digestion necessary? Describe what happens to a meal containing fats,
carbohydrates and proteins while it is in the stomach of man. (Exercise Question v)
How do (a) the saliva (b) the pancreas (c) the liver help in the digestion of the food of

man? (Exercise Question vii)
Describe the structure and functions of human stomach. (Exercise Question ix)
What prevents the wall of stomach from being digested? (Exercise Question xi)
How gastric juice production is regulated? (Exercise Question xv)

12.4.3 Digestion in small intestine
Small intestine in man consists of duodenum, jejunum and ileum.
Role of duodenum

Duodenum is first part of small intestine and is about 20-25 cm long. It further Ieads o .-

jejunum and ileum. .
When chyme passes from stomach into duodenum, its acidity s*lmulale° the, re easa G
secretions from pancreas, liver and J Conti of Hw‘patr anc Pancreatic Seeretions

duodenal cells. \ = Hépatic! 'ar'd | paicieatic, szcietions are also

12.4.3 (a) Pancreas \ slintulateg by 8.hoiione called secretin, which is
Pancreas i5 @ large oland WﬂOb’-‘ﬁ praduced’by the intestinal mucosa on the entry of
exocring tissu? sef rites ¢ juige that-acidic food form stomach. The acidity stimulates

flows throuth 'vansreatic duct into | secretin production in duodenum and secretin is

[, .llk sduedeniiras carried by blood to pancreas which is stimulated

Pancreatic juice contains enzymes | gastric secretion.
for the digestion of all principal
components of food i.e. carbohydrates, fats and proteins.
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Amylase
Amylase also called amylopsin is carbohydrate-digesting enzyme and digests starch ki
maltose. ' '
Lipase '
Lipase is fat digesting enzyme and nydrol\ms aGmal! p=|"entoge 01 fats ificc ratty acids and
glycerol. . . |
Trypsin LU o
Trypsii-s pretzin-digasting erzvnia, Itiissecreted in an inactive form called trypsinogen,

which i; aziiviied by eniernicixiase (an enzyme secreted by the lining of the duodenum).
Tiydbin 5plits (roteiris-into peptones and polypeptides.

Socisnd 2icartcrate

A i partly neutralizes the chyme coming from stomach. This is necessary because enzymes
of the pancreas do not work well in acid conditions.

12.4.3 (b) LIVER
Liver secretes bile, which is stored in gall bladder and then transported to duodenum by bile

duct.

Secretion

o Bile is green, watery fluid. It contains no enzyme but its green colour is due to bile
pigments, which are formed from the breakdown of hemoglobin in the liver.

o It also contains bile salts, which act on fats and emulsify them. They break down fats into

small globules, which are then easily digested by water-soluble lipase.
Functions of Liver

o It produces bile, which is involved in digestion.

o Liver converts toxic substance ammonia, which is a waste product of amino acid
metabolism to less toxic compound, urea, which is then excreted by kidneys.

o It is also involved in breakdown of dead and worn out RBCs.

Problems related to Liver

The liver is easily ruptured because it is

Jaundice _ large, fixed in position, and fragile or it
If Dbile pigments are prevented from | may |acerate by a broken rib. Liver
leaving  digestive tract, they may | rupture or laceration may result in severe

accumulate in blood, causing a condition
known as jaundice.
Gall Stones

internal bleeding. The liver may become
enlarged as a result of heart
malfunctioning, hepatic cancer or may be-

h'c':-.“lg I31%

Cholesterol, secreted by the liver, may | damaged due to hﬂ“”tltls or
precipitate in the gall bladder to produce !, alcoholic. . . [ | R
gallstone, which may block release-of bile. | '_""___ T~ | S

12.4.3 (c) Jejunum = ' .
Jejunum is the second Wh|I= el is nw thlrd pa 1o s \atintesting

o Jejunuim i sbsut 44me er In Iemth tompiising ‘about 2/5t of the small intestine. It
starts from flu. Mel um ang erds ag-Heum.

o ey conut itutes nbrw 575 of small intestine. It starts after jejunum and ends at large
\inpesline.

WEhavmied -

The food, which escapes undigested from the duodenum, is completely digested in the
jejunum and ileum by a group of enzymes contained in the intestinal juice. The overall
picture of enzymes in the human digestive system their substrates and final products is as
follows:
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ENZYME SUBSTRATES PRODUCTS

Amino peptidase Polypeptides ‘ Dlpeptldes '
Erypsin Dipeptides (Ao acids . | L |
Lipase Fats | A T—atfy acids ¢nd.alycerol
Maltase Maltess T T Glutede |

Lactase ; 1ay — lactose | 1L [ Glucose and galactose

Many | Sdirans | devaloo irtestinal .

zas and diarrhoea from consuming milk products,

becziise they leck the enzyines for digesting lactose in milk.

L2458 ALsorpdien'or Tood

The small intestine consists of duodenum, jejunum and ileum.

Nearly all the absorption of digested products takes place in the ileum.

Villi

The internal surface of ileum has many folds, which exhibit velvety appearance due to
presence of numerous finger like projections called villi.

Structure of a Villus
Each villus has;

)] An outer covering of epithelial cells

i) Blood capillaries

iii) Lymph vessels called lacteal
Electron microscope view of epithelial cells
reveals that they have countless closely packed
cylindrical processes called micro villi.

o The total area of absorption becomes incredibly
large due to the enfolding, villi and micro villi.

Function of villi.

o Simple Sugars and amino acids are absorbed by
diffusion or active transport into the blood
capillaries through the micro villi.

Many humans develop intestinal
gas and diarrhoea form consuming
milk product, because they lack the
enzymes for digesting lactose in
milk.

The epithelial cells of villi are
constantly shed into intestine.
These cells are replaced by the new
cells moving up due to rapid cell
division in crypts

o Some of the fatty acids and glycerol are also absorbed into HiGO( sireasi. idou /evcm a
large proportion of fatty acids and f‘lycerol enter: tive Mlthe ia! celis 31 Viiikwiere they
recombine into fats. Thesgfats ther Zitef the I (teqls, ; '

o Proteins. pe»ent in !,...*)h vessels, combire Withfai molecules to form lipoprotein
droplets Thede pc se iritd bigna Strealnviaitioracic lymphatic duct.

o The lipd-prateirs are _s_‘JLs:quentIy hydrolysed by blood plasma enzyme and enter body

“tke sKin.

~gedis | wherd they may be used in respiration or stored as fat in the liver, muscle of under

o The intestinal contents are pushed along the alimentary canal by normal peristaltic
activity. At the end of ileum, there is an ileocolic sphincter that opens and closes time to
time to allow a small amount of residue form the ileum to enter the large intestine.
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E Microvilli

(brush border)

Vein carrying
blood to ;
hepatlc pu rtal
V\ SS yl

Muscle

layers
Large
circular folds

Villi

Intestinal wall W o (b)

Figl2.17. (a) Part of wall of small intestine showing glands and villi.
(b) Detail of villus structure.

QUESTION RELATED TO ABOVE ARTICLEJS _ = i; \

Discuss digestion and absorption in small mtestme — _-' I' '--'-_'_ (f-rH:R:-.ZQ:.‘tB_.

Describe events that occur durlng Lhe prnces, Lf =WJu|OW| 1g ' [\ _':_.'-*('-.‘v'i'l' N _2'(-)19)

How absorptlon of food takﬂs o a%e! ir's: ndll qntes’r nt k. (= | | (GRW 2021)

Write| domn fO..—df al,sm’pc:mn |n imalf mtes’r.ne of man. (GRW 2021)

Discuss tf e amkor otlon nf fcnr’ ifrsmall intestine. (LHR 2019, DGK 2021)

thh a nore Q 1 ai.gestlon in oral cavity in man (RWP 2021)

) '. J | N Vllhat speC|aI|zed features of your small intestine account for the efficient absorption
\J - of digested foodstuffs? (Exercise Question xii)

What are the contribution to digestion of the liver and pancrease?
(Exercise Question xiii)
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12.4.5 Large intestine

Structure

It is last part of alimentary canal.

The large intestine is compiosed of iiee parrs: | |
Caecun ' '
Colon

Recti Im

|
[ MJaecuin

It is a blind sac that projects from ileum and continues upto colon. From the blind end of
caecum, there arises finger-like process called appendix. The appendix sometimes gets
inflamed due to entrapping and then putrification of food causing appendicitis. Appendix

is surgically removed due to appendicitis.

Function of large intestine

The material that passes form the small intestine to the large intestine contain a large
amount of water, dissolved salts and undigested material. Water and salts are absorbed
into blood, while undigested material is rejected as feces.

The fecal matter contains a large number of bacteria, plant fibers, and sloughs off
mucosal cells, mucus, cholesterol, bile pigments and water.

Large intestine also harbors a large population of useful bacteria that synthesize some
vitamins especially vitamin K, which are absorbed in blood.

If the absorption of water and salts does not take place due to infection, drug action or
emotional disturbance, a condition known as diarrhoea occurs. _
If this condition is unchecked, dehydration develops that may prove 0] He-fatal. Tflf__:'(x rnr

- b - ! - | | | - 0 ....' -
extreme condition is constipation, which i€ caused Ly tlie excedsivealjsorption ' waier.

12.4.6 Rectum

| |
m.uscles.

Recturiisithe last-pari ofJarge irtestire, whiere feces are temporarily stored and rejected
throughi aitts, . irtervale, |\

Al s '%u":r)mded by two sphincters, the internal is of smooth and outer of striped

Under normal conditions, as the rectum is filled up with feces, it gives rise to defection reflex.
This reflex can be consciously inhibited in individuals other than infants. Gradually the

child learns to bring this reflex under control.
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Oral Cavity ; i
Teeth Mastication(cutting and None '

Lips and cheeks

| “JHRerctic-gland

Submandibular gland

grinding of food);
communisation,

fooa i position betwveen the

| tegthcemrnuiication.

Vianipulaticn.of 16od; holds
food-ii position between the

| teeth; cleansing teeth; taste.

Nanipulaiizn of Toa: hold, !

Salive frgn! buccal

Clands (mucus only).

Some mucus; small amount of
serous fluid.

Secretion of saliva through
ducts to

Superior and posterior
portions of oral cavity.
Secretion of saliva in floor of

Saliva with amylase

Saliva, with amylase mucus

oral cavity. Saliva mucus only.
Sublingual glands Secretion of saliva in floor of

oral cavity.
Pharynx Swollowing Some mucus
Esophagus Movement of food by Mucus

peristalsis from pharynx to

stomach
Stomach Mechanical mixing of food;

enzymatic digestion; storage;

absorption.
Mucous cells Protection of stomach wall by | Mucus

mucus production
Parietal cells Decrease in stomach pH. Hydrochloric acid.
Zymogen cells Protein digestion. Pepsinogen
Endocrine cells Regulation of secretion and Gastrin

motility.
Accessory Glands
Liver Secretion of bile into Bile

Gallbladder

Pancreas

duodenum

Bile storage; absorbs water
and electrolytes to concentrate
bile.

Small Intestirie |

Duodenal glari#s

Goblet cells \

Absarptive ells
1 -\.. I [ ¥ |

|
‘T

naocrine cells

Secretion.cf several digestive, |
enizymes ¢l bicarponatelions) |

No secretions of its own,
stores and concentrates bile. .—
Trypsin, chymotrypsin,

Jsancreari( anyiase, nanicrediic—

lipase, hicalbdnaie-isris.

info'duocenun). | | 4

Piotection.)

Priviection

Secretion of digestive
enzymes and absorption of
digested materials.
Regulation of secretion and
motility.

Mucus

Mucus

Enterokinase, amylase,
peptidases, sucrase, maltase,
lactase, lipase.

Gastrin, secretin,

Large intestine
Goblet cells

Absorption, storage, and food
movement,
Protection

Mucus

277



J

Chapter— 12 Nutrition

QUESTION RELATED TO ABOVE ARTICLE

Discuss process of absorption in large intestine. (LHR-2018)
Describe structure and function of large intestine of man. —{_HR/2571, IMTN 2022
Describe functions of large intestine. o L CHUNITENS2021)

Give the role of large intestine irl d! gvs'r"‘q ot lMan. | BWP 2021
-mmﬁmmru ﬂazxmr-u jﬂﬁ@!‘

12.5.1 Dyspepsia

Definiti

)‘/""] 25013

Causes

ion
Incomp ete driimpzriect 1|oeut.on IS called dyspepsia.
Tris fis npt aldivease nitself but symptomatic of other disorders or diseases.

This is characterized by;

Abdominal Discomfort

Flatulence

Heartburn

Nausea

\omiting

These symptoms may occur irregularly and in different pattern from time to time.

Dyspepsia may occur due to;

Acidity in stomach

Faulty function of stomach and intestine
Insufficient quality or quantity of bile secretions

12.5.2 Food poisoning

Definiti

ion
It is an illness from indigestion of food containing toxic substances.

Symptoms

Causes

The symptoms of food poisoning are

Diarrhea

Vomiting

Abdominal pain

These symptoms usually occur from 12-24 hours after eating contaminated food.

One of the commonest causes of food poisoning are the toxms prf‘”‘acpd ")y l”ac*\r a,)
Salmonella and Campylobacter .

These bacteria live in the intestines of| CT“:'\., chﬂcke1 arad dUCK without causmg
symptoms there. If humars drlnk itk o7 eat Tea'r ar e¢ ¢g bli such inf fected animals, they
develop food poisoning. | |

Infecti Jn 14 most. 'uKLiV_lf unpastc'lr. 260 miik-is drunk or if meat is not properly cooked.

Treatment

The liquid iFat ‘24 heanes Guviny uefrostlng frozen meat contains Salmonella bacteria. The dishes

Y md Utentils, 'atiie-the meat is defrosting, must not be allowed to come in contact with any

Foeulis

Wthar fGoa:

m

A severe form of food poisoning is called botulism. It is caused by toxins of Clostridium
botulinum. These toxins have selective action on central nervous system causing fatigue,
dizziness, double vision, headache, nausea, vomiting, diarrhoea and abdominal pain.

It usually develops from improperly canned or otherwise preserved foods.
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12.5.3 Obesity
Definition
It is the term employed when a person has abnormal amount.-of f1t G Tie Dodly an“i al
person with this condition is called obese.
Causes
It is mainly due to overeating\and zatiig fi ltt /11 nd. -
Hormenalicaises may arsy cerisiered w0 e’ involved. Best example Is that some people
eat verv-iaks et but b=cvme fetty. "‘Cn.the other hand, some eat too much fat but do not
become'fait.
Mer‘har I“’1
szl 'ceils accumulate fat drops in cytoplasm. As these drops increase in size and
number, they join together to form one large fat globule in the middle of the cell, pushing
cytoplasm into thin layer and nucleus to one side. Groups of fat cells join to form adipose
tissue.
Adipose tissue usually develops in the abdomen around the kidneys and under the skin.
Complications
An obese person is much more likely to suffer from;

. High blood pressure
. Heart diseases

. Diabetes mellitus

. Stomach disorders
Control

Obesity can be controlled by reducing fatty food, by eating balanced food. In case of
hormonal disturbance, hormonal therapy can be used.

12.5.4 Anorexia Nervosa

Definition
This term is employed to the loss of appetite due to the fear of becoming obese.
Such feelings develop in human females between the ages of 12-21 years.

Causes
It usually affects girls after onset of puberty. It is characterized by loss of appetite due to
fear of becoming obese. Such girls are often immature and are unable to cope with the
challenges of puberty and emerging sexuality.

Treatment .

o Psychiatric therapy is required to treat anorexic girls. W s ]

o Patient is often fed through any-route ptier *hnn cllme’]tcry caria, wk'.vn may be
intramuscularly or intravei OL sly. \ ! \

o Recovery is+/ery slow_ 2nd rt vy, ta<e/-4 year' anaia SoiTie cases ionger.

12.5.5 Bulmittia/Meivgsa.. .-

Definition '

It is-nelrctic dlso darlin silghtly older girls. It is characterized by bouts of overeating
A _1|"rc‘=|||nq fand-sucn as fried food or cream cakes.

L dSyrnotarhs-

Too much eating is usually followed by;

o Self-induced vomiting
o Fasting
o Purgatives
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Complications
The frequent vomiting and purging may cause physical effect mcludlng,

o Serum electrolyte imbalance .
J Recurring infection _ |
Treatment

Treatment is likely to be ptolangiuy 'nitially treatment 15 o 'overtome the effects of
weight losg-end malnuf“flm Treatraent should'be in fespital under strict supervision.
12.5.6 Piles
Definition
Pilesor hemorriholds are .nasses of dilated, tortuous veins in the anorectal mucosa.
Sy ANe

~,»'. Sbrretimes, these masses start bleeding during bowel movement.
. Situation may aggravate when the patient suffers from constipation.
o The urge to defecate is depressed and it becomes difficult to expel feces.

Complications
Physical distention of rectum may cause other symptoms of ill health.
Treatment

o The only therapy required is improvement of hygiene and use of food softeners such as
roughage in food or laxatives.

o Patients are advised not to sit on hard seats.

o Hemorrhoids are removed surgically in some cases.

12.5.6 Ulcer

Definition

Sore produced by eating away of the walls of the stomach or duodenum after break down
of mucous layer due to digestive enzymes is called ulcer.

Causes
Excess gastric acid secretion is an important factor of peptic ulcer.

Complications
Sometimes a hole develops in the wall of the digestive tract and the contents of the tract
spill into the abdominal cavity, leading to severe infections, which may prove to be fatal,
if immediate medical care is not sought.

Care
Smoking, spicy food, alcoholic beverages, coffee, tea and stress should be avoided by the

patients suffering from ulcer.
QUESTION RELATED TO ABOVE ARTICLE

Explain the disorders which are related to the dlgestlve systeimn, | AR
Write a note on food poisoning. . _ A \ LS (S\Wie2019)
How we can control obesity? L (BXxereiseQuestion Xiv)
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Types of Tissues: /
Epithelial tissues or epithelium )
The tissue in which spaces between the fel!s are susant “no ihe cell> are artanged in
compact form. E.g. epitheliv:m of ¢kirn, stervach,

Connective Tissue: | B '
In thesc-tiisues, the SwdCEs hetuveen the'cells ars gresent and the ceIIs are not arranged in
compactsormist Thiesecells ure suspenazdiin a matrix. E.g. blood

Adlpose Tissugs:

Tne tissues|in v mich Gells are modified to store fats.
|\,m S uf Y.oeda
| There are four types of teeth.

1) Incisors:
These are chisel shaped teeth. These are present in front of the jaw. These are used for
biting or piercing. There are 8 incisors in man, 4 on lower jaw and 4 on upper jaw.

@) Canines:-
These are sharp teeth. These are present at the side of incisors. These are used for tearing
the flesh. There are 4 canines in man, 2 in each jaw

3 Premolar and molars:
These are collectively called cheek teeth. These teeth have characteristic cusps. These
teeth are used for grinding of food. There are not much differences between these teeth.
The only difference is in their origin. The molars have no milk teeth. While premolars
have milk teeth. There are 8 premolar and 4 molars in man.

Canine Incisor Premolar Molar

Glands:
There are twe tVoes )f alond
@ Endocr.mqlmd VoA
The-glands \wi thout any' v-.uct are called endocrine glands. These glands transfer their
<€c7euon>t1m gitblood. e.g. thyroid gland.

J ' -g:ﬁ)i' \Elkacriie gland:
|

The glands with duct are called exocrine gland. It transfers its secretion through this duct. e.g.
salivary gland, pancreas and liver. Pancreas act as both endocrine and exocrine gland.
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EXERCISE

Q.1.

i)

i)

i)

Fill in the blanks
Plants absorb minerals in their
form, as found in the sail

In plants, the most commcn nyiriht

deficiencies | are__-ef
Jand

A plant fequire) | | ' for

~n0ldirlg its'cellitagetier.

)

Vi)

vii)

viii)

Xi)

Ans

Q.2.

NMost.of the organic material in a plant
is

Chlorosis is usually caused by
insufficient :
In the trapped insects

are decomposed by bacteria.

The structure in the mouth that

prevents food from enetering the nasal

cavities is the .

The stomach functions to
, and food

is the common example

of detritivores.

Pancrease  produce

which stimulates the conversion of

glycogen to :

Vomiting occurs due to
movements.

i) Soluble, Water

i) Nitrogen, Magnesium, Phosphorus
iii) Water

iv) Carbohydrates or Starch

v) Nitrogen

vi) Pitcher plant

vii) Soft palate

viii) Mix, Digest, Stroage

ix) Earth worm

X) Gluca;on G'qu"‘Se -

xi) Antipeiistaltic

Encircle the Gorrict answes from the

rrultinie cholzes:

| A' plant

requires
sulphur for its:

(a) Cell wall

(b) Enzymes

(c) Starch deposits
(d) DNA replication

nitrogen and

i)

i)

vi)

vii)

i)

ah’ Phar i

A plant.reguirgs porassiym for:
(@)'Synthesizing protetas |

‘b, Syitlesizing chlorophyll

fc) Tipening and.closing of stomata
d) All of these

Carnivorous plants live in soil that
are deficient in:

(a) Water

(b) Oxygen

(c) Nitrogen

(d) Iron

Most vitamins function as:

(a) Catalyst

(b) High energy compounds

(c) Gastrovascular cavity

(d) Mouth

Digestion in hydra and planaria
takes place within its:

(a) Coelom

(b) Alimentary canal

(c) Gastrovascular cavity

(d) Mouth

Mucus in saliva is made of:

(a) Glycolipids

(b) Glycoproteins

(c) Phospholipids

(d) Saturated fatty acids

The structure in the mouth that
prevent food from entering the
nasal cavities is the:

(a) Epiglottis

(b) Soft palate

(c) Torguer, . | |

A friarmalian h, =rb|vore has
(a) ovver teeth-than carnivores

“(b) Flatter teeth than a carnivore

(c) More teeth than a carnivore

(d) More pointed than a carnivore
Many humans become ill from
consuming milk and milk products
because they lack:

(a) Bacteria in their intestine

(b) Renin

(c) Lactase

(d) Hydrochloric acid
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X)

Ans:

Ans:

Which of the following animals has
no need for a gallbladder?

(a) Cat

(b) Man

(c) Lion

(d) Goat

Short Questions.
What is the advantage of a digestive

tract as compared with a digestive
cavity?
Digestive tract is comparable to tube
like digestive system, which is more
beneficial for animals as compared to
digestive cavity or sac like digestive
systems. Because digestive tract is
more adaptive or evolved than that of
digestive cavity, and is more advanced
in  helping ingestion,  digestion,
absorption, assimilation and egestion.
What are functions of human liver?
Some important functions related to
human liver are as follow;
e Liver act as central
house of human body.
e |t produces bile, which is involved
in digestion.

metabolic

e Liver converts toxic -substaiice
ammonia, which is a waste \prociuct |

of aming, acid-+ietabolizin o “less
toxic Tcdrapoiind, | used, \whicii—is
then excrelad|y kidzeys.

| [ N \r"if_'; dize-involved in breakdown of

1 h &
]
J I |
& |
.\'-

dead and worn-out RBCs.

i)

Ans:

Ans:

Q.4.

i)

Ans:

i)

Ans:

i)

. Ans:
_E'v')-

Ans:

Ans:

What 1 are

What measures should be taken

to avoid food poisosiiig? -

Following < ey sures—should | be

taicen to'avoid tocd'noissaaniy;

v \Foud' _should be properly
cooked.

e The dishing utensils should be
cleaned properly.

e Keep food away from germ
carriers.

Can we get along without large

intestine? If not why?

No we cannot get along without

large intestine, because it helps in:

e Absorption of food.

e Storage of food.

e Movement of food.

Extensive Questions.
Define nutrition. Describe role of

different elements in plant
nutrition.

(See article 12.1)

(@) Distinguish between

saprophytic and parasitic modes
of life. (b) i. name one parasitic
plant. li. Describe its method of
nutrition, explaining why nutrition
is not possible.

(See article 12.2)

What are heterotrophs? Describe.-
different methods i putrition. ~
(Seearticle 12.2) | " | -\
Cadvantages ~ and
«-iis'a(!véntaqes cf the parasitic
mode-of life Compared with that

of a free-living organism?

(See article 12.2.5)

Why is digestion necessary?
Describe what happens to a meal
containing fats, carbohydrates and
proteins while it is in the stomach
of man.

(See article 12.4.2)
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vi)

Ans:

vii)

viii)

Ans:

iX)

Ans:

Ans:

What is holozoic nutrition?
Describe the characteristic
processes involved in holozoic
nutrition giving the example of
amoeba.

(See article 12.3)

How do.‘ay the saliva—¢h) the
pancrease-4:) thel Iver Fen i the

digestion ‘01 \tha' fgod 0T maa? -

Draw |4 diagrem! of the-digestive

| Sviatzrnjta srew the position of the
'|%_Iparicrease.
"Ans:

(See article 12.4)

Make a labelled diagram of the
alimentary canal and digestive
glands in cockroach. What are the
functions of the gland you sketch?
(See article 12.3.4)

Describe  the  structure and
functions of human stomach.

(See article 12.4.2)

How do the digestive tract of
herbivores differ from that of
carnivores?

(See article 12.2.5)

Xi)

Ans:
)

Ans:

xiii)

Ans:

Xiv)

Ans:

XV)

Ans

What prevents the wall of
stomach from being digasted? . -
(See article.-12.4.2) -
Wharspeclelized [features ot your
small \irtestire  hccesint for the
efficiert '24so/plion of digested
foudstuffs?

(See article 12.4.4)

What are the contribution to
digestion of the liver and
pancrease?

(See article 12.4.3 &12.4.3 b)
How we can control obesity?

(See article 12.5.3)

How gastric juice production is
regulated?

(See article 12.4.2)

284



	Causes

