grea is in you and around you in
1t tly diverse forms. Every where you see, in water, in air, and on land. you find
Q‘g:g things which call your attention to ponder. Why do they exist? HoW do they
tand what is the underlying unity among them? When and how they came into
being? If you have developed this intellect than you are very close to knowing about

the Creator and His creations.

Biology or the science of life is not unfamiliar to you. It




The Biology recalls your previous exposure to biology in early classes. It gives you
some novel thoughts, a modern and clearer vision of the biginnings of living things.
from the molecular levels up to the level of complex organisms. It provides you the
basis for systematic observations, hypotheses, predictions and experimentations.
Finally, this chapter gives you few examples of various brilliant biologists
endeavours, such as modern diagnostics, therapeutics, control of diseases and :

techniques like cloning, hydroponics etc.
2 i




7 as Mméls. plants or fungi. e.g. Euglena, Parameciam
. Plasmodium etc. Multicellular algae and primitive

ude 'non—chlorophyllus multicellular (except yeast) organisms having
1s cell wall, absorptive heterotrophs and have non motile
s e.g. Agaricus (mushroom) yeast, etc. They are absorptive hetrotmphs..

otr - ving cell wall made up primanly of cellulose. zygote etair 1
2COM embryo and exhibiting heteromorphic alternation of generation.

s, Fern, Pines, Apples, elc.

lud gs all eukaryotic. non-chlorophyllus, multicellular, inge
trophs with no cell wall. e.g. Hydra, Earthworm, Human beings

i ’tg have discovered and named more than one and a half

T it i s . iy
L 'fih,_:pmbablyﬂlelargmtantmal,whale mthe or
m@mﬁ 50 tons and tree:
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25 of which an atom is composed. Atoms may combine
olecules. Simple molecules are formed spontaneously,
on dioxide. Extremely large and complex molecules are
ving matter (within the bodies of living organisms). The molecules
ire mostly based on carbon and provide building blocks of living
are called organic molecules. Molecules of different elements
pound. Along with organic compounds, inorganic compounds
associated with living organisms, for example, human blood.

The simple organic molecules are sugar, glycerol, fatty acids, amino acids,

d pyrimidines. In the bodies of living organisms simple organic molecules
ed into more complex organic molecules. They are recognised as the
ategories of food or natural macromolecules and are required by living

organ These are carbohydrates, lipids and proteins.

\ m different chemical arrangements and formation of complex molecules,
e emerges on the level of a cell. Like an atom is the smallest unit of matter, a
= smallest unit of life. Fundamentally, all cells contain genes, which are
nal units of DNA. The genes provide necessary information needed to control
f the cell. The sub-cellular structures, called organelles, function as
factories and use the information in the genes to keep the cell alive. A
called cell membrane encloses the cytoplasm along with its inclusions.
ms, mostly microscopic, consist of one cell, but larger organisms are
many cells. In these multicellular organisms, cells of similar type form
ch perform a particular function, for example nervous tissues,
ssues, xylem tissues etc. Various tissue types combine to make up an
example the brain. Several organs that collectively perform a single
1 an organ system, for example, together, the brain, spinal cord,
and nerves form the nervous system. Altogether, different organ
hahighly advanced co-ordination and co-operation make up







the final word of Allah for
ry. The Quran has drawn our attention to look into the
reatio  and has advised us to investigate them to the best of our
ar as the relationship of plant and animal life with human welfare is
itis toc obvious to mention. Holy Quran says in plain words that:

'has made the earth your couch and the heavens your canopy; and
sent down rain from the heavens; and brought forth
~i therewith fruits for your sustenance.”
= (Sura Al-Bagra, Ayah 22)

hen again the Holy Quran says that:
.
re is not on animal (that lives) on the earth, nor a being that flies on
- 'ihm but (forms part of) communities like you."”
. (Sura Al-Anaam, Ayah 38)

glis ', translations of the two Quranic verses, (by Abdullah Yusuf Ali
‘here refer to important biological phenomena. In these and a
‘Quranic verses referring to biological and other scientific facts,
,,,,,,, sizes upon us to study them carefully.
"Say: Behold that is in the heavens and on earth.”
1




is? Amthex query comes to nﬁnﬁehow«a_nd. _
develop? Such questions can be solved thre
e mmains of ancient organisms that lived in

&determined by uslng number of techniques. 'I‘l:u'o
2€ discovered that fossils of different groups of :




.Workoutthetopicsand
em as problems to be solved.
ne t!c method of steps is followed
wearryouttherwmrch (Fig.1.3).
ts make keen observations and
t the facts already reported by
5. On the basis of these facts, a
formulates a tentative statement,

Lad ® P
ST oot

¢ lhypothesis Thls hypothesis is

.rimentations. This part of the

entific method involves inductive
soning. In this, a scientist uses
‘tiﬂ fai:’ts toreach a general idea that

his led to further observations and
entations on plant and animal
1, by M.J.Schleiden and
nn, who proposed the cell theory,
at all forms of life are made up

(lden motogleal m?

!

DATA COLLECTION ‘

¥

HYPOTHESES

¥

Inductive

REASONING < peductive

s

EXPERIMENTATION

v

CONCLUSION

v

THEORY

¥

1]
l

LAW

Fig. 1.3 Steps involved in the
scientific method

mlono are drawn. If the concluslons come tru_e<

e hypothesis is stated, deductive reasoning starts to play its role.
an “if—then” statement. Based on the results of aeeumte

,;
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> bym
mdwmkmdmw
»s such as polio, small pox, W
: andaxpuimmtaﬂmhasmbledbbmwm
sﬁ, mmmmmmmmmmmm
, _5; he first antibiotic to be discovered was penicillin. it was derived
Penictllium notatwm. The credit for the discovery, isolation and large
w to Fleming, Florey and Chain who jointly received Nobel
great achievement in medical sciences. Due to these antibiotics
ofpastnkeTB leprosy and anthrax etc. have been controlied
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adioa tive rays (X-rays), yet another achievement of biological research,
| usec ll:l medical sciences for the diagnosis and treatment of human
a h electromagnetic radiation is very destructive to human tissue,
sec &3 m high doses. However, recent medical technology of treating

and tu s by radiotherapy has been successfully introduced.

adv&lcemcnt of medicinal sciences, biologists have, and still are,
ng new medicine to tackle the problems concerning healﬁ.
u apy, treatment of disease that with the help ofcertlllt
1at previously uncured diseases like cancers and AIDS ete., has

’F—-;;r'

. ‘ 3}u‘ 1T Ofmnkind has alwaysbeentoge‘m '»_* 'I,' .
wuman pe ttnn this problem has becomc ‘ gis
' “ t to tackle this problem W
;pm&nltumlﬁ&m to}
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* production of duplicate copies of genetic material: either ¢
Mgomamsmaltoccursnamrallylnplanuaud | -
erred to as clones. Somecommonexamplesareldenﬂmlmw
ans, asexual reproduction in plants and animals, regeneraﬁonand
Hefhamoursandcanccrs

“ al cloning has long been a focus of attention in biological sciences.
oility that people might be cloned from the cells of a single adult human
ad long been under study. Biologists have successfully cloned lower

na im;emly Dolly the sheep was a highly successful clone from a somatic

d back in 1997. This has led scientists to take a step forward to clone,
Ckmlng of human cells such as liver cells, skin cells and blood cells, have
y promising and scientists are quite hopeful to develop human organs in

rato; by artificial cloning. There are enormous advantages of artificial

mwrgmﬁmg is one of the best e.xamples A major goal of this techmqm:

treating diseases. Through this technology. production of medically

: pubstances such as insulin, growth hormones, interferon and
»in have been achieved.

and conservation of environment:

, hasbecnthe biggest problem of man for many years. Aﬁdm
: houseeffectarcsomcoftheaspectsthathavebeen C







Fungi (d)  Plantae g

) Malaria is caused by:
(@ Virus (b) Bacteria
Ao
() Fungi (d) Plasmodium
All of the following are natural cloning except:
fa) Regeneration (b)  Identical Twins

. (@ DizygoticTwins  (d)  Tumor

%)  Pencillin was discovered by:

fa)  Fleming (b)  Jenner

(cj Robert Brown (d)  Laveran

- u icro orgamsmsarestudiedthedlsciplinesof
(b) Marmebiology
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SECTION-I

Despite the existance of great diversity that is observed among living things, they all
share features like cells, cellular organelles, chemicals, etc. What does it suggest?
- They all have a Creator - Allah, Who is the only one and none shares His authority.

|
I



BIOLOGICAL MOLECULES

& T
Y

Chemical substances which are supposed to be non-living, when incorporated in
living protoplasm become a live and then they behave in a coordinated fashion. What

turns them into life in living protoplasm?

16



| "__.'qchemical concepts and paWerﬁxl
nv ite and understand some most
ems in biology and medicine e.g howdoesa

types of cells such as muscles, brain and liver etc ? How doc
to form a complex organ? How is the growth of cells controlles
causes of cancer? What is the mechanism of memory?

 are ;s__atisfactorily answered by biochemistry.

stand all these, itis important to keep in mind that most organisms
%of ol;gans these organs are made up of tissues, these tissues are the
ally the cells are made up of molecules and the molecules am




Used in aminoacid for
prolein synthesis, nucleic
‘acids, hormones, co-
enzymes.

Component of nucleicacid,
ATP, phospholipids. co-
enzymes NAD, NADP ete. |

Component of proteins and
Co-enzymes.

Beﬂlvtded into following groups according t« _A ;
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(Fau) They contain saturated fatty
'bf_:tween carbon atom. They are solid
_'.s. e.g Stearin (C,_ H,,, O,) found i

; | (Oils): They contain unsa ’,“

more than one double bond between «¢
‘are liguid at ordinary temperature. They are found.\ '
olin ( & ff‘f“" ,)r din cofton seed contains linoleic
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1,;_':];;- lipids havir mmoleeuleoffattyaeid fo erb
oflng chan el s o rmmg tert




Fig. 2.7 Structure of Phospholipid molecule

oy
holipids are present in all living cells frequently associated with

,related to vital functions such as regulation of cell permeabihgr

e and important class of lipids, b\nltup oﬁso -u ol

n st and terpens are the important classes of i
s s as terpens, somearecomponentso\f"
phor mintete 'l'hcyarealsofoundm cell-m
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s of just one kind while RNA is of three kinds rRNA, tm\f&anﬂ"
, t = transfer m = messenger).

bacterla can acquire genetic material

teﬂa and transform live bacteria from non-
len t. Avery and his colleagues showed that
ken up living bacteria during transformation

“

A rth
1

phage consists solely of DNA and protein.
rium, the phage injectsits DNA only
ere it dlrccts ‘the synthesis of more
) - -imentally confirmed
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v'. are formed when a molecule of carboh

ié. Most of the oligo and polysaccharides in thea d)
covalently to protein molecules and are called glycopt e

1SS nountofcarbohydratei. eless than 4% e.g egg albumin, goNacosvy
et . The cell membrane also possesses some amount of glyeeprom

e ar nucleus conjugated with nucleic acid. On _
ns gvensctoshnpleprotems and nucleic acids. Theseare

They are 'conj ugates of lipids and proteins. The prosthetic groupso
is su ,u thin and cholesterol. Lipoproteins help in the tr
: sma as low density prote free fattyacid. They also
mk _- ne of mitochondria, endoplasmic reﬁc\numandnﬁ {
system in mitochondria appears 1o contain largt AT
’- llar lipop roteinsystemoccurmthemyehn sheath
uctures, chloroplastand the membranes ofbacmh»
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are found as monosaccharide, oligosa

1 dWmse group of non-polar bio-molcculeé?\':

Is). waxes, phospholipids and terpenoids.

cidic compounds derived from nucleus fou

inucleicacid consist ofa molecule of pentos

. e
“‘;U)}
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wer: dﬂw following questions:
of monosaccharides, disacc
and give function and sources of each.

t answers of the following questions:

nmststore large amounts of energy t0power light ¢




Life would not be possible with out metabolic activities of the cell. This in turn is

dependent upon the Catalytic molecules called thee
dynamic, steady state of the cell would cease to exist.

nzymes. With-oul enzymes, the

4




Mode of action:
of enzyme is related to ji's structure which is complex and thy

al. Each enzyme has a dimple or groove of a specific shape called
jve site, inlo which substrate can fit. '

{a) The active site of hexokinase. (b) Entry of glucose into the active site
Fig. 3.2 Enzymes interact with substrates

In order to explain the mode of action of enzyme, Fischer (1898) proposed
a ‘Key-Lock’ theory which was later improved by Paul Filder and D.D Woods. They
proposed that a particular enzyme acts on a particular substrate like particulas
lock can be unlocked by a particular key. This theory depends upon physical
contact between substrate and enzyme molecules.
. Theactive site of each enzyme has a distinct shape and distribution of charge
which is complementary to its substrate, like lock and key, where a lock allowSVery=
~ few keys to [it in. Similarly enzymes allow a [ew complementary molecules to fitin
~ and react while rejecting even fairly similar molecules. )

I e On the other hand, some molecules may be able to fit in the active siteofat

zyme but do not have chemical bond upon which the enzyme can act, 30“‘-5-’«';_'-

Koshland (1959) proposed Induce Fit Model. He stated that when &
: egmb‘_nes with an enzyme, it induces changes in the enzyme SEEEEEE
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nes arehighlyactive at about37°C .
ereas at minimum i.e. 0°C, activity is re




me ,cﬁonis fl‘bquenﬂyaccelcrated or inhibited by the presence
hey have been divided into three categories.

Gb—enzymea [['the prosthetic group is an organic molecule, itsis ¢z
thout co-enzyme certain enzymes are unable to function e.g. ¢

~ Activators: Inorganic substances which increase the activity of
e art called activators. Magnesium (Mg*?) is an inorganic activators for the
hosphatase and Zinc ion (Zn*?) is an activator for enzyme carbonic

k

"Inhibiton. Substances which decrease the activity of an enzyme are
“The inhibitors may act by combining dlrectly with the enzyme o
th the activator therefore, activator does not remain avaﬂable;ta}i

thenormalsubsuatemelecmem -omy
e mimics, canedoompeﬂﬁ'e .




Acompititive inhibitar
mimics the subsfrate

andcompetes forthe
‘activesite.

| Anon-compititive
inhibitor bindes to
the enzyme ata
location away from
the active site.













Cell is the smallest entity in which life can exist. It is the least set of chem '

that with the help of "life" turns into a stable, living systems with the self replicati®®
property.
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inwhichvlsiblelightisusedas ource;
illumination.

in which short wave length }@
used as source of illumination.

in which electron beam is
source of illumination.

utes of microscopes are of particular importance, U
1tion and contrast. Magnification is a means of incre
. With a light microscope a specimen could qul
0,000x. Magnification of a microscope is calc
'its eye piecw with its magmfying power of its o

ntrastisxmpertantm dis P’
opes contrast is often ohmneawf ix
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All ue’ﬂs are enclosed in a
.e__thaf SErves as their outer

"\ Separating the cytoplasm
&fzmal environment. This

’ ane is known as the plasma
ne. It allows the cell to take

1 .&llbiological membranes have
me basic molecular Palarend
AN %6& They consist ofadouble
jer (bilayer) of phospholipids (ids
srsed with proteins. Porpoiesond)

B i L e i

l'I‘he phospholipid molecules in
asma membrane are arranged
allellayers Their non-polar
obic ends face each other, Fig. 4.3 The lipid bilayer

hydrophillic ends .
thei:govlda:h carbghydratﬁ' protein etc, Plasma membrane also contains

animal cells chelestam]wm

ids like cholesterol. In certain may

ofﬁgvl;e;em of the lipid molecules in plasma membrane. Itisabsent
brane of most plant and bacterial cells. |




. Hydrophobic
5. ahslix

Phospholipid

ne are mobﬂe and capable of coming'
Z?:ox,semtgermanent interaction.




—_ Y

fletent population of membrane proteing o 9. Flad |

O blood type. ¢ hbgmtg‘ﬂ label the cell, giving it A, 8, AB or
QEesHapan ‘kldneY.hoadorotherorgan. SIS dvenenon o D 8
. ’gzsmau membrane performs several functions but the main and the most
gy ntiunctons are protection of cell cytoplasm, to regulate the flow of solutions.
gmateria’ Inan out of the cell with certain limitation. These limitations or check
wacross the membrane is

oy called differential or selective permeability. Transport
: is necessary to maintain suitable pH. ionic concentration for

T a_ctlvity and excrete toxic substancesetc. For entry or exit there are two main
peesses, passive transport i.e. diffusion and osmosis and active transport, the
Ssive processes do not require energy while active require energy with these, there

r other phenonmenon i.e; endocytosis and exocytosis. Definition of diffusion
nd osmosis is discussed in chapter 14.

1) Diffusion: It occurs spontaneously, and no extra energy is required to bring
fabout. A few substances freely diffuse across plasma membrane e.g. the respiratory
gases (0, and CO,) diffuse in and out of the cells.

T

ii) Osmosis: [t maintains a balance between the osmotic pressure of the
tracellular fluid and that of interstitial fluid, know as Osmoregulation.

iii) Active transport: Movement of molecules from lower concentration to

e hig by consuming energy called active transport.
#) concentration by - s







on of wall material does not tak

’ in communication with each other.

s of cell-wall: -
s two important functions, firstly it provides a mechanical suppo;
adefinite shape and protection to the cell. It acts like a skeletal frame wo

-- k

 particularly in vascular plants the cell walls provide the major supporting
" Secondly, being hydrophilic in nature it is capable of imbibing water

elps in the movement of water and solutes towards protoplasm i.e. Cell
5 as permeable structure.

| NucLEUS

'Nucleus was discovered by Robert Brown in 1831. It is the most important
minent part of the cell which controls all its activities. It is commonly

1 or oval in shape, but may be lobed or elongated and is surrounded by a
wrane. It is double-

Nuclear pore
e 1 structure.







e °r electron microscope, however, reveal that cytoplasm
> neeitcontains many different kinds of minute organelles and

gk ﬂlaments, the microfibrils that form a sort of skeleton giving
c¢’ and helping unicellular organisms in movement. Many of the
and even individual molecules of the cytoplasm are thought to be attached

) vatt;igty of cytoplasmic organelles are present in cells, majority of them are
smbrane bound.

Endoplasmic Reticulum:
. The electron microscope reveals a complex network of channels, the

nic reticulum (ER) which extends from plasma membrane to the nuclear
e. It is an elaborate, tube like system of lipoprotein. There are two types of
aic reticulum: (a) Agranulated or Smooth endoplasmic reticulum (SER)
gh or granulated endoplasmic reticulum (RER). Smooth endoplasmic
not associated with ribosomes. Itis found in steroid producing cells ke
 (fat cells), interstitial cells, glycogen storing cells (liver) and the muscle
1 or granular endoplasmic reticulum (RER), is heavily coated W@
| its outer surface towards cytoplasmic surface. Rough ER, occurs
ein synthesising cells. Suchas those ofthe mammalian sahvary inds
. méﬁgh.mggg'ce;ls-cqntainbothrough and smooth ERbutthey«\!ary_:i-_




(b) Smooth endoplasmic
lacks ribosomes




i passedtoar;anhm&, Incem o
| b“‘m“"mepanom\espermmmﬂq;; 0, penpie
€ eirm ondria back to their mothers, grand mothers, great g

! g iapparatus, like the endoplasmic reticulum, isa |
1cs, but unlike the endoplasmic reticulum it has parallel ammpd.m

ne bound vesicles which lack ribosomes. After the name of its discovere
was named as Golgi-body. The Golgi complex of the plants and wer
=5 cells is usually referred as dictyosome. |

‘“The Golgi bodies of plant cells and Golgi complexof animal cells ba
morpl ol c-,, . Each of them is dibC-bhdpcd and consists ol cenu;a\d. M
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s, chlorophyll captures the energy of sw
in the thylakoid membranes. These m




; called cytoskeleton. It plays fundamental rolesmmitosis mdosis.
cell-wall deposition, the maintenance of cell-shape and cell differentiation.

iere are three types of cytoskeleton elements found in cells.

‘Microfilaments are solid strand of about 7 nm in diameterand several
h especially in muscle cells. They are consists of two actin chain that
m a helical fashion, some microfilaments also contain myosin protein
Thr;y perform function of muscle contraction, changes in cell shape,

ivision of cytoplasmic in dividing animal cells, cytoplasmic su'eammg.

htermedlate filaments are solid strands of 8 to 11 nmmdlametet

9 um in length. They are interm

s. They are made up of atleast ﬁve different types of protem. formrope.

fibrous protein. Unlike the other two types of cytoskeleton elements,
nts do not asscmble and disassemble. Therefore, they age
ining , attachment of ‘muscle cells, su




Intermediate
filament

Plasma membrane

Intermediate filament Actim filament
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{5 a continuum extending from the earliest organisms through various lineages

we will study the diversity of

55

) the great variety of forms alive today. In section 1
i

tion of this diversity over 3.8 billion years of history.

® today and trace the evolu



The drawing that opens this chapter dramatizes a remarkable event; the genetic
take over of a cell by a virus. In this case, the cell is the bacterium E. coli and the
virus, looking something like a miniature lunar landing craft, is the bacteriophag®

T, The phage is infecting the cell by infecting its DNA.
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eres or golf-balls, rod shaped, like tadpoles an 1

rappear like little sph

5 may consist of Viral-Genomes, (
s of genes) may consist of as
,,tv&ruses have only four genes




Baseplate pins

Hexagonal baseplate

Fig. 5.5 The structure of a bacte
rio = bacteria; phagein = to eat):

U
'iox*bactcrlophag » are among the most comp EX Viruse

\Eemade upofat least five separate proteins;

ecul apsid, the base plate ofth__‘___,
e is coiled within the head.



















, Transmission and its control -
L o‘us agent that causes AIDS, the gly
tobind to specific receptors on the surfaee




t " gns and symptoms are a short flu-like illness foll
| ,thsoryears AIDS mvomsadefectmth;eeu.' ¢

many patients suffer a rare and disﬂgurlng skin cz
's sarcoma. Other common signs and symptoms oism

fever, dementia, diarrhoea, septicaemia (blood poisoning) and
.r. Severity of immune deficiency varies and bouts of iliness:

.~;=(

oting lymphocytes. HIV may directly infecthrammm L

g nmvasibxedemenuaandevmmalmm .




transmitted by contact with fagcgp ':ﬁ 1
hy enveloped RNA Virus. ; e

1 hepatitis) is caused by unusual DN

ative ag tof hepatitis B. contains a smau,
completely, double stranded DNA. The viral
,@wre protem and a surface protein, as




EI-LI -

pally _Athc .homologqua atruc that er in grou;

tion scheme. S
etime: itislmpossible to classify organisms ezl criteria
one resorts to comparing the chemical substances which they con tain.,
Sic unit of biological classification is the species
Freviously organisms were divided into two kingdoms. The animal kingdom
ﬂieplant-kingdom B

proposed in 1969 that living organisms may be divided into five

alis and K. Schwartz suggested that multicellular algae should be
WVeC from the plant kingdomand placed alongwith all unicellular organisms,
new kmgdom called the Protoctist which would replace whittaker's protist

d virus is derived from a latin word meaning “Poison”.

Jiruses are noncellular parasitic entities.

“."~":'_‘*;:: may consist of viral-genomes, capsids, envelopes and tail fibres.

productive cycle that culminates in death of the hostlcdns‘




(d) Unicellular

hesion properties of viruses are determined by:
Fre iteins that make up their coats and envelop

| RNA that they contain
| Viral Genomes that they contain
hick l‘t:haracterlstic is not associated with Lytic-cycle

ath ofhostcell (b) Viruses are virulent
.-m Or ofprophage (d)Bacterlalcellfaﬂsto







THE KINGDOM PROKARYOTAE |

(MONERA)

!

Prokaryotes were the earliest organisms and they lived and evolved all alone on
Earth for 2 billion years. They have continued to adapt and flourish on an evolving

Earth and in turn they have helped to change the Earth. In this chapter you will
become more familiar with prokaryotes by studying their structure and function, =
their origins and evolution, their diversity and their ecological significance.
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Fig. 6.3 Binnaryﬁssion in bacteria

sion takes place when there is ample supply of food and moisture with
conditions During fission, first the hereditary material (DNA) in the
hromatin-body is replicated. Chromatin bodies so formed move apart.
1 _' riction appears around the middle of the cell and it splits into two parts.
s grow in size and form mature bacterial cells. The single fission takes

) 30 minutes to complete.

@aryc tes reproduce asexually by binary fission. Mutations are the chief means of

ore formation, the whole

or Jﬂ;fofmation.
' rmed inside the parental w
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W substance produced by certain 1 >«

e other micro-organisms. 'meyhaveadramaﬁic’ ,

diseases. Since the discovery of the first antibioti
fungl in 1940, a large number of antibiotic:

‘fungi and bacteria, while many are synthwim

¢ drugs are effective against only certain types o
d spectrum antibiotics are effective agahast
ﬁmt!hiotks in bacteria are cell-wall, plasma m




st

ans of horm
v Ly SR

ructure: | it
s are intermixed in a gelatinous mass forming a ball like structure called
- Itfloats on water. A single filament (Trichome) look like a chain of beads.
nt is unbranched and has a single row of rounded or oval cells. Each cell
layered wall. The outer thicker layer is made up of cellulose mixed upwith
ound. The inner thin layer is purely made up of cellulose. The protoplasm
ated into an outer coloured region, chromoplasm and an inner colourless
roplasm. The chromoplasm is coloured due to the presence of various
like chlorophyll — a, xanthophyll, carotene, phycocyanin and phyco-
hese pigments are not located in plastids but in side an invaginated plasma
e (a primitive character).

e is total absence of endoplasmic reticulum, mitochondrla.'(}olggbi
.. However ribosomes, pseudovacuoles and reserve food in the formof ;

P ','_;,_.,4; are present.

i

Gelatinous sheath




aﬁaeommummmtomﬁ_ nin
ity takes place in heterocyst.

ofsexual -reproduction in nostoc. But

itions are not favourable, certain vegetative cells becom

"t;a;ningreserve food, called akinetes. Theseare_
}oriumand inner endosporium. At the approach

nate by rupturing exospore and form independent filan













| THE KINGDOM PROTOCTISTA

(PROTISTA)

——

Protoctists are eukaryotic and thus even the simplest ones are much more compleX
than the prokaryotes. The first eukaryotes to evolve from prokaryotic ancestors
were probably unicellular and would therefore be called protists. The Pﬂmal
eukaryotes were not only the predeccessors of the great variety of modern protists
but were also ancestral to all other eukaryotes-plants, fungi and animals.

116







Y - =
| 3 SR o
al d.




.mass of empty cell-walls. Uberaﬁoﬁ

e libm'ated haploid zoospores after a

_ ef swimming and rest lose their flagella
OWS into Ulva thalli.

algae are a diverse group that have some of 7.2  Ulva. a marine
@ characteristics as plants. The haplontic life ﬁen alga with a three

is typical but Ulva has a life cycle that has 2 dimensional leaflike thallus.

.....

distinc generattons like that of plants.

o, 4
Vel 1Y

; Mitosis /Q c— 9 N
2 , Zygote
Syngamy “E . i

Sexual reproduction




' Hike charactenstlcs.
flagellum propels the
enveloped by a flexible

ma _e‘ of protein. A
allows Euglena to

er which photo-

i inlt'snumerous

Food reserve

which fall into this category superficially re resemble fu
ic and bodies formed of hyphae.




104 of the sltme
la plasmcdium. In nature, a
ma ummaycoverseveralsquare
netres. It can crawl over grass, creep

stdes oftrees, or go almost anywhere
od and moisture. The plasmodium
ists of cytoplasm in which are embedded
anynuclei, food vacuoles, and undigested

1 particles.

~ Plasmodia move along the forest floor,
odead leaves that are bathed in sunlight.
_ dry often warm, environment a
ulous metamorphoms takes place. In

L opm. asexual reproductive cells

Eachsporehasasingle nucleus

e may remain inactive for a long time, or it maygeunmateswnw
4 u thefruitlngbody Germinaﬂonofthespore S e

Plasmodium

Sporangium

Sex cells

Portion of
sporangium
Thick-walled
spores
Spore
germmation ’
'__

Fig. 7.5 The life cycle of slime mold.
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e their tips
Sive knobs to catch and hold the prey,
:8. sec;te a toxic material which may | |
- tFi;y7 ﬂill’)md“c“"msasemalbybuddmg Fig. 7.11 Suctorian -

: ,' cm 5. The sporozoans comprise alarge group of parasitic protozoa,

iche gents causing serious diseases such as Coceidiasisin poultry
malartain man. Sporozoans have neither locomotory organelles nor contractile
le. Most sporozoans live as intracellular parasites in the host cells during the
phase of their life cycle and absorb nutrients through their cell membrane.
amon example of sporozoan are Plasmodium (malarial parasite) and Monocystis
h lives in the seminal vesicles of earthworm.

.1 Life-cycle of Malarial Parasite:

~ Life-cycle of Plasmodiumis completed in two hosts: man and female Anopheles
osquito. Man serves as primary host whereas mosquito serves as secondary host.
-asite completes its life cycle in two main phases: a) asexual cycle in man and

1l cycle in mosquito.

1al eycle in man (Schizogony): -
A healthy person acquires infection when a female Anopheles mosquito,
| sinfective stages (sporozoites) of the parasite in its salivary glands, bites

cking his blood. Schizogony comprises of the following phases:

- R hase: Oncewithin the human blood, the sporozoites
Pree "5'é:nmcys‘witthiﬂ@ an hour. After penetrating the hepatic cells, each
. mberof days and becomesaschizont. It divides toformalarge







eofPlasmodtumiscompletedm ernale An
g in the infective sporozoites. The cycgl:mnprmzof@

rtilization: 'I‘hetwogametesoftheopposltesexesfusetogeﬂxerfp M

:Qprocess is called Syngamy. The zygote becomes worm—like

ny: In 6 to 7 days the nucleus of the oocyst divides
itcs by the process of sporogony. Thecystbursts, :
e released into the haemocoele from where they migrate t
s and wait to be transferred to a human host.




etists include all protozoans.
ng aquatic and their zygote i

to yﬁca causes human dysentery.
1 L

example of sporozoan is Plasmodium (malarial p: p










Fos

The words fungus and mold may evoke some unpleasant images. Fungi rot timbers,
attack plants, spoil food and afflict humans with athlete’s foot and worse maladies.
However, ecosystem would collapse without fungi to decompose dead organisms,
fallen leaves. feces and other organic materials, thus recycling vital chemical
elements back to the environment in forms other organisms can assimilate.
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by the mycelium of Dq
vl o candida. '
tualistic and have symbiotic associations between cert
ycetes and imperfect fungi, and few Basidiomycetes (about ! 0
of lichens) and certain photo autotroph either green algag
» Or some times both. Most of the visible part of lichen cons
algal components are present within the hyphae (Fig. 8.3). Fungus
ﬂ!@ partner from strong light and desiccation and itself dets fi .
ur esy of alga. Lichens can grow at such places where neither of
salone can, even at harsh places such as bare rocks etc. Lichensy







' takes place by spores, conidia, fragmen

> ;nsidethe reproductive structures called

yhae by complete septa. Spores may be p
: haploid non-motile and not needing wats
oduced in very large number and disperse
wide distribution of many kinds of fungi, &

‘__'poreslandinasuitableplace. they germinate, |
Tes may also be dispersed by insects an@b he






















t also many important plant pathogens
its. Many mushrooms are used as food, but others are deadly
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_ -.-'t_esyhave about 16
rs of this :

not only the mushrooms, toadstools, puftballs, jelly fungi, and

000 Bame Spere e

other species are poisonous to some people and harmiess to others.

Basidium four g ;)

% N\ Basidium containing four

=" haploid nuclei (n)
N ¥ y

group than about any other fungl. Among the

among the groups called
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The terrestrial communities founded by plants transformed the biosphere. Consider,
for example, that humans would not exist had it not been for the chain of
evolutionary events that began when certain descendants of green algae first
colonized land.

The evolutionary history of the plant kingdom is a story of adaption to changing
terrestrial conditions.
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osil psida. lycopsida, spheynopsida and pterop

nd placed under a group called pteridophyta (Pte:
I t] Spermopsids have flowers and all have ,
(Sperma = seed; phyton = plant). § 10
‘ jperms and angiosperms.
acheophytes (with a few minor ex::eptians)'
) a protective layer of sterile jacket cel
';__:cclhﬂarembryosdretained within t
: }nqiv)xylem.Anarefourﬁmdamenhl
fan thems_uch adaptatlons. ab@entfg










Primitive three
dimensional branching
system

Fig. 9.8 The principle steps in the
many veined legf.

" t_.hebranchmg and the vascular tissue. The leaf so forn




- f anches of the ancestral algae th
u lh LyCOpﬂdsalSOhaVetrueleaves.

sare congregated onashort length of stem
(F‘ig 9.9-c). The cone is rather club-shaped;
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Fig. 9.10 (b) Sphenopsids
Equisetum telmateia

teropsida (The Ferns): i
In >0pinion of many biologists, the ferns evolved from the Psﬂosida "hey! irs
n the Devonian period and greatly increased in importance ¢ ¢ th
period. Their decline late in ﬂaePaleozoicerawasmucm_*
psids, Lycopsids and Sphenop
s group. The ferns are fairly
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In the non seed vascular plants, such s fem, there is a dominant vascular sporophyte,
| &!lhieh prodpces windblown spores. These plants have an independent nonvascular
4 L;ﬂga‘rn_e,_m;ahyte. and flagellated sperm swim in external water to reach the egg. ‘

The large leafy fern plant is the
diploi rophyte phase (Fig. 9.11-a). Spores
te produced in sporangia located in
 on the underside of some leaves
ylls) (Fig. 9.11-b) In some species
ylis are relatively little modified

ce the nonreproductive leaves.

»s the sporophylls look quite
getative leaves. Some

modified that they

all forming spike
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a.is A living Cycad. Fig, 9.14 Ginkgo KIS

A n'f]?‘ ﬁﬁﬂ:goae are still another widespread group now nearly extinet. Tk
vir specxes. the Ginkgo (Fig. 9.14) or maidenhair tree, ofteng

. Ny """ir:“

plants are small evergreen needles or scales with an in
jthsues that differs somewhat from that in angiosperms»
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- 2% ma bebm‘sts e 1
e o ay be carried many miles (sometimes as many

mac:r bﬁ";ﬁ*@";&ﬁ gr;l&s are multicellular haploid
etophyte) in (Fig. 9.18). at they constitute the male

%?Z?;f?e_id'moducing plants were the gymnosperms, which produce naked il
_1Ne 4 divisions of these plants are probably not closely related. ' '

_ ;’EZ{ Is)g’?gn grains released by a pine tree fail to reach a female cone. But | 'l
few that silt down between the scales of a female cone, some land in a sticky
s Ecar the open micropylar end of an ovule. As this secretion dries, itisdrawn. | |

gh the micropyle, carrying the pollen grains with it. The arms of the integument |
¢ the micropyle then swell and close the opening. When a pollen grain comes |
ict with the end of the sporangium just inside the micropyle, it developsa |
outgrowth, the pollen tube. The nucleus of the tube cell enters the tube, |
| by the generative cell. The generative cell then divides, and one of the i
- cells thus produced divides again, producing two sperm cells. Thus a
ted pollen grain contains four active nuclei plus the two nuclei of the
ated cells; this six-nucleate condition is the male gametophyte.
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C tﬁeqvulesareenc!\

sed reproductive shoc )ty
5. stamens and carples;

edo tinantland plantsin the Cenozoic
: _Mrsandproduce seeds enclosedt




Fig. 9.20 The parts of typical flower

Bach anther has four micro sporangiain  Rspe—s
hich many cells undergo meiosis,
‘numerous haploid microspores.

feach microspore thickens, and the
ivides mitotically, producing a
ucleus and a tube nucleus. The
_walled two-nucleate structure
in, a male gametophyte, which
ym the anther when the mature

m splitsopen.
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on s & epwlaltypﬂ' of fertilization which occurs
g this proccess a sperm fuses with the ovum to f




o fruit not only he from
5 "helr carly development, before they have fully ripened, butoften
e thi ﬁ_mdispersal byvarious means, the wind, say or an animal m ;
i~ ﬂf t. carries it to other locations or eats both fruit and seeds and
.. mmgeguggarmed seeds through its faeces. Thelife cycle of an angiosperm

-

SPERMOPSIDA AS SUCCESSFUL GROUP OF LAND PLANTS

f !_iavjng studied representatives of the major groups of land plants we can
n to consider why the conifers and angiosperms are so well adapted to life on
eir major advantage over other plants is related to their reproduction. Here

re better adapted in three important ways.

(1) The gametophyte generation is very reduced. It is always protected

inside sporophyte tissue, on whichitis totally dependent. In mosses and liverworts.

re the gametophyte is conspicuous, and in ferns where it is a free-living
hallus, the gametophyte is susceptible to drying out.

ertilization is not dependent on water as it is in other plant groups,
.rms iwlm to the ovum. The male gametes of seed plants are non-motile and
within pollen grains that are suited for dispersal by wind orinsect. Final

er pollination is by means of pollen tubes, the ova
|

ulesand their contents on the parent Sporopi

e -
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douter petal s large and cons
I gnesﬁ-eecalledwmgsandz

nens mostly diadelphous nine fused to form sheath
osterior one is free.
. . =
m: A simple pistil 1- carpeled, with 1-locule; ovary superior; ovul
0; ,g,;,_bent at its base flattened and hairy, stigma simple. I

g‘ (5)°* l+2+(2)A(9)+1’ (—}l
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Wing
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| Th saed of Arachis hypogea Peanut or moong phali are edible and also used

action of Peanut oil which after hydrogenation is used as a vegetable oil.

dyesare obtained from indigofera tinctoria (vern. Neel)and Butea monosperma,
yielding yellow dye from flowers.

ts of this family are important for medicines, these include

za glabra for caugh and cold, clitoria termatea used against snake bite. The

nd white seeds of Abrus precatorious are used by jewellers as weights called
Some important ornamental plants includes Lathyrus. Lupinus, Clitoria,
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Tararing

Amaltus
rdalks Camel's foot Kachnar
lanaregia Flame of the forest Gul-e-mohar

Parkinosiaroxburgai Vilayati Kikar
*] :L__’ e 7 + 8-
MIMOSACEAE: Acacia Family , H
It has about 3000 species belonging to 56 genera are found growing in the
species of 11 genera have been reported from Pakistan.

nomorphic, bisexual, Hypogynous, bracteate; bract small. _
ually of 5 sepals imbricate or valvate, generally fused toothed or lobed,

ralvate, free or fused, corolla lobed.

amens, free monadelphous, adnate to
owned by a decidous gland.
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| ',"y"mcluding species of Acacia, Albiz

' whichisusedforcons -







s 'is deﬁxwdasproduction of two different types of gametes, onels
e¢) and the other is female (non-motile) full of stored food.
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(b)  Sphenopsida

)  Pteropsida
Solanaceae
(d) Caesalpinaceae

d answers of the following questions:

ent features of major groups of Tracheophytes.

@) W hat do you know about Kingdom Plantae? Give characteris stics,

ac ‘:1_‘-*‘ on to land habit and three main divisions of bryophyta.
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enidariana
(hydras, jellyfishes,
ses anemones)

esohinoderms
(non urchine, sas
atars, sen
cucumbarca)

roundworms
(hookworma, Marial
worma)

fatworms
(tapewormae, Nukes,
planariana)

protlistan ancestors




nd weigh morethaanOOOOKﬂograms(Flg o
10.1). Betwem
2 i!;nx;g;se diversity of animals that differs a great deal not only in size,
an itat but also in having virtually no organs to a highly
system The members of most of the phyla are found in shallow

Fossil brontosaurus
(25 meters)
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spongin fibre network,
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> swimming predators some are aquatic filter feeder Woine e

1d ereas leeches are ectoparasites and suck the blood ofw




Fig. 10.26 Nereis

s Hirud. pea (Leeches):

¢ t hisgroup of annelids includes theleeches,
ich setac and parapodia both are absent 1
ad an anterior and a posterior suckers are :

_-L tfor blood sucking and attachment. Some

: ming predator whereas others are

» of verte-brates and invertebrates.

mally in fresh water and are all

rodite. Common examplc1s
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Fig. 10.38 (@) Mosquito

Antenna
Compound eye

Antenna <~ &
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"";appgared in the early part of the Mesozoic era as a branc 10

m Therapsida of class reptilia. Ancient mammalswﬂl’e
: arboreal

' t and mouse. They were nocturnal and burrowing or ar
ed with dinosaurs and other reptiles for 150-200 million

reptiles and dinosaurs disappeared, at the close of
) numbers, diversity and size.

A _pmﬁdedmmmreesubdassﬁﬁpmmfhm“fz.-' :
A ois of the mode and developmental conditions SFEEEEEEE




h be ,attaches ltselftoampple of mamm
eénad_the marsupium and hencc the o
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Fig. 10.66 (@) Hedgehog

E / ‘

e L' Fig. 10.66(e) Donkey Fig.10.66() Rhinoceras
g the large placental mammals elephants (Fig. 10.66-g)







- | Protostome

T gata et

Protostome | Coelenteron :E? uanwmﬂu
Acoelomate  |Sea ?ago..

wwmﬁa Bilateral Protostome
= ..#.._Eagamcn enteron 2_5
mouth only
acoelomate

Oﬁu: system | Bilateral |Protostome |Pseudocoele. |Ascaris, Thread [
ﬁnvpcgum:n Intestine with |worm, Hook worm. | M
mouth & anus \

| Advanced organ | Bilateral | Protostome |Coelomate. | Nereis. Leech,
system Developed gut |Earth worms.
| Triploblastic

Organ system | Bilateral | Protostome Coelomate. | Unio, Pila, Sepia,

loblastic Developed gut |Squid, Oyster.
e OwSE@ chmw?

Advanced or, Bilateral Protostome | Coelomate.
P i Developed gut

Triploblastic

Pentaradial | Deuterostome | Coelomate,
83 Deyeloped gut

Deutesostome | Coelomate. ,.
Developed «5
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When a hummingbird sips nectar from a flower, it eats the products of photosynthesis.
Bhotosynthesis in the plant's leaves had converted the energy of sunlight into the
chemical energy of organic molecules such as the sugar in nectar. To supply its
ds — the highest of any animal — the hummingbird must eat
aily. Then its cells must efficiently extract energy from the
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Energy is defined as the “capacity to do work." It exists in a number of differeas

forms: heat, light, electrical, magnetic, chemical, atomic, mechanical and sound-

The laws which apply to €nergy conversion are the laws of thermod S
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her words bioenergetics is the quantitative s

ogical system. Biological encrgy trans riaa

onversion into biolo
thermodynamics.

: 'ly all living things break down erganic nutrients for energy.
1 species can built those nutrient through solar powered ca#hm
synthesis. Those half million support them-selves and all other livi
, empering with environment could lead to disastrous change inthe f
nterdependence of autotrophs and heterotrophs, aerobic respiration

photosynthesis.

ng organisms use organic food as ;]n enmelrg source. T
:?es ecially carbohydrates are degraded to release ene O,
is fnergL used to produce ATP. ItshowsthatATPisg; I
.of cells. When cells require energy, they spend ATP t@‘a 2

have already mentioned (chapter 2) that iy

sugar with 3-phosphate groups. £ |
hosphate groups are | miﬂ"
X.Cal/mole on conversw:w 0 m.l,
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4__ 0 ds capture light energy and convert somg of
: __ermolecules i.e. ATP and NADPH + H*. lti:iA i

; ‘_'lon for photosynthesis does not indicate that the process inVo[véa’:. _
treaction andthe lightindependent reactions. The lightdependent |
lin the thylakoid, capture the energy of sunlight needed by thelight|
actions, located in stroma, to reduce carbon dioxide to carbohydrate. |

,k reactions or light-independent reactions, enzymes in the stroma ]
,-_cnery of the carrier molecules (ATP and NADPH + H *) to drive the

~' pose or other organic molecules.

reactlon (The Light Dependent Reaction):
oroplast, thellghtcapturingchlorophyll molecules, membrane—bomd

St ; eomplexes (LHC II) arepresentinthea ppre




citation energy to one pigment molecules.
hacteria and in plant P, . It donates an e"to e~ transport 0
n pump and returns the e- to P, in a process lled

Fig.11.3 Non-eud*c and cyet
during the light mncﬁom
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c molecules.

whaethereducedwbonmbo
_ acceptor molecules orleri'“

sed in detal in the following section.
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crassuls cean acid metaboli
unit moving in thei sm or CAM. The C
 aTPand B it o the o e wheathe it reacti
JIn this ratio of CO, maintai cycle. These acids release Coreactions Camreniipy
A ain inside the leaves. This CO, is ﬁxaéo &t:‘;npcmwitbo,.
R | ‘ 2 e ugh C, cycle.

Step 1: COn

Mesophyll
cell phy : incarporated into
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In a very real sense, you are what you eat. Atoms from your food make up o8
of the molecules of your body, energy derived from food powers your brain. ¥
muscles and all the cells of your body. Even the first cells must have aellwl
materials and energy from their environment to grow and carty on M
PIocesses. An organisms evolved the wavs they gained material
dramatically. : i
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;,“ doly used garden fermlzom"f led 5-10.
¥ and 5% soluble potash by weight,

soil in the form of nitrates of ammonium
] nucleic acids and

of proteins, nucleotides,
: ce chlorophyll, so the biosynthesis of these molecule

bsence or low supply of nitrogen develops the following symptoms.

s turn pale yellow due to loss in chlorophyll

- i e
= Loy ,
SONLEINL Ca

Joes 2t frwpiratlon is affected.
i, 'Ir eerta.in lants veins turn purple or red due to the devel o ment
anin pigment e.g. tomato and apple leaves. N
h remains stunted and lateral buds remain dormant, &
s do not show characteristic tillering. : ‘\

\ged dormancy and early senescence including leaf fa
s (P): '

orh phosphqrous in the form of soluble phosphates €
1 tlyinthe growing and storage organs




| Wi

R W ey .,;,.,;.,;;,:;_‘ W ',-"__j_}_' 1
rotic patches appear on leaves,

irs develop e.g. plate green in Pisum, olive green in

S€s accumulation of carbohydrates. ,

- Thickenir of tracheal cells are reduced ar A
becomes incomplete, uced and phloem differentiation
A
tassium (K):
tassium is widely distributed in soil minerals. It is strongly fixed in soil,

found in less available form. Exchangeable potassium appears fo be
yailable to the plants.

"he best known function of potassium is its role in stomatal opening and
t s found in highest concentration in the meristematic regions of plant.
ssential activator for enzymes involved in the synthesis of certain peptide
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{ ‘f leaves may wither and shed or absciss w
ge. Defoliaﬁon may be quite severe.

b develop necrotic spots.

s have specific nutritional requirements that are not share by
essential for the growth of many grasses, cobalt-necessary for th
fixing bacteria-essential for the growth of nodules and leg o
soyabean. Sodium, important in maintaining osmotic and ionic |
by some desert and salt marsh species. :

_ depend for these organic molecular requirements Ny
alled heterotrophic plants.

mﬁfe’Y SR dead organlc
‘ depend for theee







a, Cephalotus, Heliamphora,

1 ?upurea or yellow pitcher plant Sarracenia ,‘




—

{) Dionaea muscipula or Venus fly trap: It is most well lmown a
ous plants. Charles Darwin called it “the most wonderful plant in the

RS s - !

Magnified terminal
region of leqf

L Fig.12.2 Drosera or sundew
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airs of salivary glan
glands lie at the base of the pinnae,

ot Submandibular glands at the base

ery secretion containing 95% water, some mucus, amy
he mucus moistens and lubricates the food for con

- amylase begins the digestion of starch, first to
‘and then to disaccharide maltose. Lysozyme des

eria. Ultimately the semi solid, partially diges
y mucus and molded into a rounded mass bolus by the

1 narrow part of the oral cavity which contains the opening
glottis in addition to the openings of the internal nostrilsa




e Is a-naxrown;uscmm: tubec mucous glands about 25 cm long
_ punning through tpe thoracic cavity, 1¢ o tafungme food and fluids by peristalsis
' from Phal'ynx to the stomach. ty SRR ‘,l
Peristalsis:
The basic

Propulsive moy
- These are alterng

|
ement of the gastro-intestinal tract is peristalsis.
te rhythmic con
stimulus for

l
tractions and relaxations of the gut wall. The usual
Peristalsis is distension,

i ' wn easily.
To swallow water peristaltic movements are required although it can flow do

Food
Esophagus
Stomach

alimentary canal
12.14 Movemen t of food through the
Fig. 12.

over distension,
gastro- testinal irritation or enak
minut:: before vomiting appears. When the
e i -):;noo«.ba-i__




< cells which secrete dilute hydrochloric acid having ;
sctive secretion is known as gastric juice. The m
e stomach lining from self digestion by pepsin. Tt
“tivates the inactive enzyme pepsinogen into pepsin
onv ' hain polypeptides, peptone
R : on which like the cardiac
opens into the duodenum through pyloric sphincter or pyl S
and serves to retain food in the stomach for about four h
f pyloric sphincter releases small quantities of chyme




B i e the small intestine, about 6 metres long and 2.5 em
small intestine, duodenum, Jejunum anmcam' e

k Duodenum beglnsjustafterthepyloricstomach.ltisaboutaocm and

: parallel to the stomach. It receives a common bile duct and a pancr:agw
ing by a common aperture. The chyme on entering the duodenum meets the bile

the liver and the pancreatic juice from the pancreas. Bile is yellow in colour buton
sure to air it changes to green. It contains water, bile salts and bile pigments but

zyme. The bile salts (sodium bicarbonate) neutralize the acid of the gastric juice
make the chyme alkaline. The other salts emulsify the fats into small fat globules
oh can mix with water to form an emulsion. Fats can be digested only when

- ents bilirubin (red) and biliverdin (green) are excretory
produ ;orlﬁ,lzd%c breakdown of haemoglobin of worn out R.B.Cs in the liver.

secreted by the pancreas, under the sumnlaﬂengf
o the duodenum. Secretin is produced under
'Thepancreaﬁcj\neeisamt@y.__ olouriess




12.16 Structure of small intestine (duodenum)

, into ileumwhich is about 3.6 metres long. It receives much
yle containing digested food in the true solution form. The inner
1 m&sﬂne contains circular folds with finger

-like microscopic
‘willi, whose walls are richly supplied with blood capillaries and
ec ) lacteals and contain smooth muscles.

They are able to

thus brlnging themselves into close contact with

e surface area. Each

10 acidsareabsorbed into the blood capﬂlarles’ rer
po! Whﬂe the fatty acids and glyc




ki xces nthe by e el s g e s S
v for some time. When the rectum is full, the facces pass out
! syrfﬂ'xesei: known acs:1 ceige:stion. Many symbiotic bacteria present in the large
amino acids and so tamins especially vitamin K which are

rbed into the blood stream. e | + are

12.10.6 Liver and Pancreas:
- Liver and pancreas are two important glands which are closely related to
jgestion. Liver is the largest gland as well as the largest organ of the body. It is

sh brown in colour and lies behind the diaphragm more towards the rightside.
two main lobes, a right and a left lobe joined by a ligament, The left lobe is

o divided into two lobes.

1

Hepatic ducts

Common hepatic duct

' bile duct
Gommen: Pancreas




Mthese functions liver stores Vit o:n W
agulation of blood. It keeps the compos i
s out the bile pigments and other waste prod

lies behind the stomach horizontally within the cu
e as well as endocrine in function. The exoc
> and the endocrine part produces insulin and gl







s is the constipation. The pressure exe
the veins resulting in-

known as epigastric discomfort following meals. It
characterized by heart-burn, flatulance, by

.and vomiting with or without abdominal pain.

ons have persistent dyspepsia for which no cause can be found.
r or functional dyspepsia caused by disturbances in the motor
mentary tract.




weight and obesity-
Hes: ty is the most common nutrit =

9ver weight is associated with an increased rate of mor ality
bstantiz reducﬁonofthebodyweightofobesepeopleisalonééﬁm ntto:

th rate.

Anorexia nervosa:
Anorexia nervosais loss of apetite 10
ls and young womern, chara

al to eat. Some times accompanied by S]
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r small aquitic animals to get

2 celled gland
Glandular hairs







i o un ﬁon ofthe

e R

1

=g

2 : is a need for digestion by which largg :
ler. aoluble molecules which can be easily di S5




ive system. The tubular g o
food is completely digested within the

that the

Ingestion:
already mentioned earlier the ingestion is ¢ |
- e ingestla e L e !
_. -'bYWh‘ch'ﬂ‘efmdistakmmeimer L niv"ﬁ*;w e
- The phagocytosis is seen in 'p,otmm liké Y Pragocy
thefoodis taken into, the food e Amoeba,

T vacuole either through pseu S
.;ac,ﬂ,on. where it is subjected to intracellular dig:s%?n: AT

-

v
S

gl
-~

. lnmctazoans the ingestion takes place through the mouth which isa permane
ng of the digestive tract. In microphagous feeders such as filter feeders ¢
Daphnia, the limbs with stiff bristles move forward to drawwater containing 6

od particles towards themselves. The bristles filter off the food from this feedi
rent. When the limbs move backward, the food is propelled towards the mouth.
Mytilus (common mussel) and other bivalves, the movement of cilia presenton the g
uses a current of water to enter the body via an inhalent siphon and leave throug
ent siphon. The water which enters contains the food particles, which §

gled in the mucus. This trapped food is then swept by cilia towards the mout

" Inma ous feeders, ﬂlemgmﬁonisfacmtatedbytentacls@:mw‘
- (.:::I:ah:lgilawhich scraps thealgae or by some other means. In fluid feede.
| parts are modified for piercing and sucking.
.8.2 Absorption: | . osted soluble food substanc
Tt is the post esﬁonprocessmwm‘-‘hmediges g
the pes . tclly‘gintﬂ the body cells or through body Md&,m
















fthe gut, which is bounded by I
Ip in ingestion. The mouth ¢




2 3 th‘fmd Thehuman dentalfommlais
’m )X2=32

Incisor 1 . - ,
1 Incisor 2 \ 6 - 9 Months !
8 - 12 Months
Canine Qg@/ | .
rema® 39 O@ Gy 1620 Months |
s \..@ 12 - 16 Months |
remolar 2 —. .
& &4 Deciduous teeth 20 ioues
’
L

Incisor 1 6 - 9 years

Incisor 2 7 - 10 years {
Canine - 9 - 14 years

9 - 13 years
11 - 14 years

Premolar 1
Premolar 2

Molar 1 5-8 years
10 - 14 years
Molar 2
16 - 22 years
Molar 3 4 )

discases: d salivary materials. ‘f“‘swm

use tion of the gums. If this con
yspreadtotherootofthetoothand

A th becomes loose andfallsoﬂ'ormayh% ‘
wmanym” fontal disease. Pague als.
















2nSEOUS EXCHANGE |§

No work can be done with out energy. Likewise this universal truth, the bodyol## A

organisms can not perform various activities without energy. The proc f(
Tespiration resolves the mystery of releasing energy contained within chemical DO
of some bio-molecyles.

308




A *::;grtgfe%rocess of respiration. autotrophs like plants peror
s rocess of photosynthesis. During this process, plants
X _.e~and release oxygen into their environment. But in the following

o 11l consider the exchange of respiratory gases, only. .

Ith. € gas exchange in organisms takes place by the process of diffusion.
) m gas exchange depends upon following factors:

AR (i) Maintenance of diffusion gradient,

o (i) Large surface area in relation to the volume of organism, and

(i) Presence of moist membrane or respiratory surface for
exchange of gases.

i

.~ FEXY RESPIRATORY MEDIA
S The source of oxygen called respiratory media for aquatic and terrestrial

ATE3 are water and air, respectively. Aquatic organisms obtain oxygen dissolved
 water while terrestrial organisms obtain it from the atmospheric air. The latter is

e main source of oxygen on earth, which contains about 21% oxygen. On the
e - GO RS f water when fully saturated with oxygen contains about

er is denser than air. Thus it is more difficult for aquatic

respiration as well as photosynthesis. The
ay and night in all living cells of plants.
- daytime, and in chlorophyll containing cells










o telph'atory surfaces:
f animals bear following properties: (i)
jon to volume, (iif) wet, and (iv) thin.

face in animals depends upon the strue
rde; r to maintain greater surface to volume:
a;mre evolved different adaptahons in t




ross section of earthworm

~— Dorsal biood vessel

Epidermis
Muscular

bOdY wall

pi
g Fiuid-filled
body cavity Caplllaries

== Ventral in circular
blood muscular layers

— LS of skin of earthworm showing gaseous exchange

Fig.13.4 Respiratory organ of earth worm

lved a jal type of invaginated
ity :twl)s Specisallypec adapted for mtake :‘ft

high metabolic rate and the compact body of




.....

, Contracting muscle:
B Fluid is drawn into the tissue,
: delhreudhsolvndoxm air

thickening

Fig.13.5 Tracheal system of cockroach

ckroach takes in air directly from the atmosphere into the tracheae
. Since oxygen diffuses directly into the cells of the tissues at the
filled tracheoles hence their blood vascular system is devoid of

npon plasma of the blood, which takes up carbon dioxide for its
through the body surface via the cuticle.



......

Fig.13.6 Respiratory system of fish

~ In bony fishes ventilation is brought about by the combined effect of mouth
anc opercula (sing. Operculum). Water is drawn into mouth. It passes over the
gills through pharynx and ultimately exits at the back of opercula. Since
goncentration of oxygen in water is low and also water is denser than air, fish must
e considerable energy to ventilate its gills. Gas exchange is also facilitated in gills

Bo current of water and blood. In the capillaries of each lamella,
B enumser e to the movement of water across the gills. Thus

| i site ‘the gilis. 1
| b ":";5 lgﬁ;g:;:;’;fe%p;m to the water thatis justentering
over the lamellac.




Fig.13.7 Gaseous exchange in frog

1er amphibians, in frog, ventilation is a single, two-way path. Fr g
Sur (i.e. it pushes the air into the lungs) to move air in and out

tis opened it raises the buccopharyngeal ﬂoor. thus push 12
ngs. This type of ventilation does not allow the lungs w -
r refilled by air, hence termed as incomplete ventilati

Tl | e

| mmvmhtheairalreadymlungsand
gases on land through lungs is termed as p
wﬁrog‘goes lnto water or buries itseli" m

gsv




&eparated from the

galways oXygen-rich,

Fig.13.8 Gaseous exchange in bird

RESPIRATORY SYSTEM OF MAN

The respiratory system of
man consists of paired lungs and
the air passage ways: paired lungs
of man are situated in the thoracic

cavity. The walls of thoracic cavity

are formed of mter~costal muscles,
with a bony

which are attached
cage formed by 12 p
vertebral column. 2
bone. The thoracic cavity 18

tion called

A hwm

Bronchus muscles
Rib

pleural Position of
mmbfa"“ the hear
pleural cavity Laftiung

(aining
oon fuid Diaphragm
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 larynx through an opening called glot J' '
alled epiglottis. During swallowing, soft palat
and glottis, respectivelg .:;)o thi: food is prey
cavity or glottis. Larynx or sound box 1S a small cha,

A 'boi"ﬂsfg' producing sound. Larynx leads the aj

rea that lies in thoracic cavity. It bears C-shaped

it from collapsing during drawing air in. Its internal

us secreting goblet cells. Due to mucus and upward !
dust and germs are always pushed outside the trache
gh pharynx. At its lower end, trachea bifurcates in

es called bronchi. Each bronchus leads the air into lung of its

supported by C-shaped cartilage rings in their walls upie

they enter into lungs.

ir passage way described above is normal way, but sometimes aircan
ro : h mouth also. - |

Y
th

aired, soft, spongy, and highly vascularized structures. Th
d into three lobes while the left lung into two lobes.
> chest cavity. Each lung is enclosed by two, thin memi
nbranes. Within the pleural membranes, there is a fluid
 pleural cavity. This fluid acts as a lubricant.

lole terminates at a tiny, hollow:




13.5.1 Mechanism of breathing:
of







3 Aorta and carotid

vely. Any change in the

>Z Ofcarbon dioxide and H*
d by medulla oblongata (a

nt in the cerebro-spinal fluid.
onse to increased concentrations
bon di oxide and H*, it sends
s to inter-costal muscles and

Lung cancer: It is usually a
sence of smoking either actively

5 smoke passes
; Bwilr);s;:r; passage, its toxic
: like mcoﬁne SO,, etc, cause
.lloss of cilia of epithelial cells of
pasBaGe so that dustand

‘led thehmgs Later.

Chemore-
ceptors
sensitive to
e.g.CO,

Vagus nerve —}

Ventilation centre
in
hindbrain




d c_arbon dioxide carrying capacities of b

ng these capacities: |
on dioxide are exchanged in alveoli of lungs t
_jremrningintolungs from all parts of the

ated bloodisdarkmaroonincoloranﬂ ars

| dﬁhaledlnto lungs hasgreaterco en c







!

-
e B

e













S — /
Every living cell, whether it exists alone as a single-celled organism ormii;
component ofa multicellular one, must perform its own metabolic acuvitlcs;tll; must
synthesize its own ATP by cellular respiration. It follows, then, that every ®% oy
obtain the necessary raw materials to support its metabolism. Obviouslz’y:s e
mechanism is needed for transporting substances between the Sl)"fdauwj
of procurement, synthesis or elimination and the individual living cells i

|

L i




i ously, some mechanism is for
sporting substances between the specialized system of procurement, synthesis.
mination and the individual living cells throughout the body. |

TRANSPORT IN PLANTS

Materials to be transported in plants: 3 P
" Plants are in contact with both soil and atmosphere. Various materials from
atmosphere and soil are transported in and out of plant body. At the same time

,5\-3& materials are transported through out the plant. ~

rt in plants occurs on three levels; i)Water.gascsand.so

e out across ce]l)l membrane, i) loading of fogd ﬁt';)m pl;otosynt:;ttllc cens?etg

= tibe rt distance transport); ili) conduction o water with dissolv

cgs?ozd along the whole plant through xylem and phloem, respectively
distance transport). | 8

: = TRANSPORT OF WATER AND MINERALS =

UPTAKE AND B or and minerals for plants. They are taker Up B

il 1 the SOV are involved in uptake of these minerals. Thes¢ are

-
’
St e
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1
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-ﬂ“-‘. of ..l " :“ ".
. S ‘ & ] 2 s . ol dreen A | |.
1 S A g LA
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An) ) are droppec
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.wmchaﬂ'ectsrateo d ]
‘conoentratlon of fons or moleeulu * :

,é- System. an equilibrium is e.«’stablm;eﬁb A
iovement but then equal number of ions Wmleeuhg, nove :

jiffe "'_ tially permeable, certain molecules rnovefreely
| _resdsted Small, non-polar molecules such as gas& like C

proteins and carrier proteins. The shape of

ch ihat it forms a water filled pore in the
FACILITATED DIFFUSION AcnvemAW
s
e VA
N sp/







‘ﬁcenmuontohishewo _

of cell'émetabonc energy-ATP and 13
S g out active u'ansportare ‘haracte

m loading is an active translocation process. In sour
ncentration of the sieve elements and companions cells

han that of mesophyll cells. It means that the suerowk
{ its chemical potential gradient, which requires metabolic

nsport is of utmost importance because it enables the cell to
_,m outside and wastes to be expelled against the concentration

Substances such as starch, sum, protoplasm, cellulose
gr&t amnity for water and are called hydrophilic. lelngand

.@o&nﬂal swellup when placed in water. Wrapping up ofwoad
rainy season is another example of imbibition.




& sap of plant). Now, the free energy of water is
pressure unit such as megapascals and symbolised by Greek letter w psi [MPa:
MPa=9.87 atmosphere]. ¥ ctterypel ER

Pure water has been assigned the value of water potential 0 MPa. Addition of
solute particles lowers the mole fraction (number of mole of substance divided by

number of all substances in the system/solution) of water. Hence, there isa
» in water potential. Therefore, values of water potential remains less than

zero or in negative value.

) psiotic Pr solution to keepitin equilibriumwith pure water

4 " The pressure exerted uponasoi _ e
' en the twlz"o are separated by a semi og:cl; m is mo:t?the; sy
- motic pressurc s e can say that the osmotic

. Therefore, the 0S | Hds e can
s nio (10 28 R to prevent the passage
ated by adiliert -







. Eventually, the
m plasmolysis is known as M
1.4 WATER AND MINERALS UPTAKE BY ROOT

= g&bsorption of water and mineral salts takes place through root system.
ots are provided by enormous mimber of tiny root hairs which are outgrowths
jermal cells and found at the root tips. The root hairs greatly increase the
surface area of root. Because of large root surface area plants absorb enough
. atities of water and inorganic ions for their survival and growth.

. Root hairs possess sticky walls and adhere tightly to soil particles which are
sually coated with water and dissolved minerals salts. Most of au;ed absorption takes
near the root tip where epidermis is permeable to water root hairs. From
rsand epidermal cells water flows through cortex endodermis, pericycleand
: ixﬁem. Since transport of water takes place in radial directionitisalso termed

i ey The first route is from
) Three e available for water to enter xylem. The rou

s P atgw:ﬁear; the root hair or epidermal cell down a gradient of wzt:;
e e Water cross the cell wall, cell membran€ vacuole

i f one cell 2 next cell in
. eﬁ:@‘t";ﬂwmcn may again pat:s the substance along the 1 cell
._i_-_’_-:'.ﬂd\( W y.'l‘hlsismownas in the allwam’

= . Through the pores cortical
The second pathway 13 S¥°0 Plast. o with cytoplasm of adjolning COrtesl

t
connec
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um of sa e
d mineral salt’; present in xylem (sap), flow
15meters per hour. Xylem sap ascends against
ut the help of any mechanical pump. The rise of sap
from below or a pull from above. Sevral _
\ to ascent of sap in tall trees against the force of
'fo offera complete explanation due to objections. Amg

the mechanisim of ascent of sap be

¥ ﬁoot pressure theory.

ehesion - cohesion theory.

-

sure, which is active primarily at night, is caused by the continued ac

eﬂons by the roots of a plant at times when transpiration from leave |

,bladesandleafmarginsofsmallh Haceo
Ate Qfﬁ'ansplraﬂonisverylow. the root







ere only the mechanism o
this type of transpiration. These are: 1) evag
by roots is conducted to aerial parts (leave:

~

Cytosol and vacuole -




in, the cells expand (become turgid): if water moves
i O lwate . meetaul 4 1 (B, when the
take oty _--gzﬂmétaareclosed.TO‘aﬁ‘ect'thismoveiﬁentafW.gnj
a1 cell. Place between the guard cells and the surrounding mesophyll

W\ == T

. Thereare two main factors which ot o
stomata. T | greatly influence the opening ad closing of !
- These are light and concentration of K* ions. ‘

ol :‘lsm .

NN e Generany‘ the stomata of a leaf are open when exposed to light and
&p&ned under continuous light. When darkness returns, the stomata are

X e presence of light, chlorophyll containing guard cells synthesize sugars
m turn increase the osmotic potential of guard cell. The increase resultsin
smosis and ultimately to turgidity. While in dark these guards cells consume
ohydrate or these carbohydrate translated to neighbouring cell which decrease
- osmotic potential in guard cells. This decrease result in exosmosis which
ultimately leads to flaccid state.

__ Concentrating of K* lon: Evidences indicate that the turgidity of guard cells
0 Inla.ny species of plants is regulated by K* ion concentration.

l During day time guard cells actively transport K* ion from neighbouring cells,

Accumulation of K* ions lowers thewater potential of guard cells, This causesin flow
of water by osmsis from epidermal cells. When they lose K* ions water potential
sases. Water flows out of guard cell causing them to become flaccid which result

of pore.
affecting transpiration:

1) Light: Plants transpire more rapidly when exposed to light than in
imsisbecauseught stimulates the opening of stomata. In bright sunshine
\ta are wide open causing rapid diffusion of water vapours from air space of

- to outside. Light also speeds up transpiration by warming the leaf.
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p up with rate of transptm’

4

IEX

sand thus itisnecessary. C L5 '
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_‘Phe pathway of phloem loading may be either symplastic or apoplastic
'.‘__- l )

g upon the species.

The sucrose in sieve elements is exported away from source tissues. The
similates can be moved a long distance hence this is termed as long-

€ .W Finally, the photoassimilate or sucrose is unloaded at the sink
s referred to as phloem unloading.

ring force for this translocation of photosynthates is believed to be
rocesses of phloem loading and unloading. Therefore, this source
\ :has great agricultural importance, because the productivity of

tially be increased by increasing the accumulation of
ible sink tissues like cereal grains.

of Phloem Translocation:

ﬂ







- Water movement in the transiocation pathway is therefore driven by the
eSSUr gradient rather than the water potential gradient. The passive, pressure
riven lo ng distance translocation in the sieve tube ultimately depends on the active
ort-distance transport mechanism involved in phloem loading and unloading.
ese a tive mechanisms are responsible for setting up the pressure gradient in the

i
s TRANSPORT IN ANIMALS

- Like plants, animals also have efficient means of transportation which are
ecording to their complexity. In unicellular organisms, such as Amoeba and
pecium, food is taken in by direct and simple mechanism. Oxygen diffuses in
rough the body surface. The digested nutrients and the diffused oxygen are
asported within the body by diffusion and cyclosis. The CO, and other metabolic
are also removed by simple diffusion through body surface. This is possible

the distances between the external and internal environment and within

al environment are much smaller and are easily covered by diffusion.
lowever, in multicellular large sized amsmewmmmmki:ldufm&w.
e other means are adopted for transportation, involving some Kinc: i




tiv tube Sothatthenutriemsm he cells

10 circulatory system for the transportation of digested Mauﬁ
However, one special transport system is present to dispose off
un of water along with nitrogenous waste (Protonephridia).

by Special Circulatory System:

t of a body cavity {coelom), the distances are lnctealcd
al and internal environments. The coelom separates the body wall

gans and confers the advantage of independence of movementofthe
Bec Mbemoved efficiently over long distances within the body by some
metabolic processes,

may be maintained and toxic materials may be
&ebody This generally takes the form of a mass flow system or

o ofa circulatory system is to provide rapid mass flow of materials

f the body to the other place, covering sufficient distances which
covered by diffusion. On reaching their destination the materials
s through the walls of the circulatory system into the organs and

s produced must be able to enter the circulatory system,

: « Hes of a circulatory system:
isti of ejrculatory system are as follows: -
sulatory fluid, the blood.

 blood. » byacontmculedevice around the ﬁ@‘ i ich




where it is driven back

into the heart. Distribution of blood to the tissues
00 : e blood flows within the sinuses and comes in direct
act with the body

act tissues, the system is known as open type circulatory
tem. Because the bl

ood is in large spaces and the heart is weakly muscular,
$blood pressure can never be very high. This limits the efficiency of the open
stem, that is why it is not found in large animals. In insects, gaseous exchange

ges place through the tracheal system, so that the circulatory system is not
cerned with transportion of gases and lacks any respiratory pigment. However,

play an important role in distributing food substances and eliminating
trogenous waste.




The interstitial fluid |s s
from the blood.

» B
'A single dorsal vessel runs mid | One dorsal vessel runs above thd
dorsally from head to the posterior | dlimentary canal and one ventrs

vessel below the allmcn “
from anterior to the pouerlu' 0

Forward in dorsal vessel and|
backward in ventral vessel,

) |

Modified circular vessels ca




ory system and

' closed type
ulatory system can
nderstood well by
ning the
asport system in
kroach and
iworm, through a

tive chart.

92Single
. plan as in

~ Theheartoffish
/o chambered,
Stir ofan atrium

(a) Arterial circulation

Atrium




sts of three chambers, two atria and one ventric

the lungs is returned to the left atrium ﬂmm g}

5 the deoxygenated blood from the body is passec @e
ta‘!nusvemsus by the anterior and posterior vena cava. These two
o] mmam separated due to atrial septum in between the right and left

&PWMC‘WCWWE } orccad

d to the

1 to some extent within the ventricle. Since the oxygenated and
ed blood are mixed, the circulation is known as incomplete double

! (Reptilian) the ventricle is | (%) Generalcirculation-partial ) "orgi, |
) deed and the heart is four g 7 =_ M\
L Oxygenatedbicod _ —a — ) ‘
< Deoxygenated :_; i
biood r—r g =S
L.

e
mmd.wnmmatﬂl Pulmonary vein ‘
‘: | te ventricle Anterior vena cava T Gut —

1 i - Posteriorvena cava
i L —
1 ey oy Sinus venosus
- _' n- \ .'I“ ' | =
o N B I
e blood system of a frog
- T Ly L
.—" - ‘_ . ; ' 2 l ?
: s o




.| Let systemic arch,
biood to body

Pulmonary arch
1o lungs

a




scous, red fluid connective tissue, comprising a colc
blood corpuscles float. 1

about 55% of the blood. It is a viscous ﬂu!df
lts in true solution form and blood ¢
en) in colloidal form. In addition, plasma ntains g
ides, urea, hormones, enzymes and auto-twdns. he
iantcc _panentandforms%%ofplasma The dissolv













: es contract rhythmically without external stimulation.’
ythmical contractions arise from within the m scle
raction, the next will not start till the whole has rels

L

. Al .
ce of ,;;,_;;.wmehtakeplaceduﬂngthe ompletion 0
ac cycle. The resting period of the heart ¢ hambers.
Ing which they contract is known as systt

celve




‘ .13 Sequence of heart actions involved in one complete heartbeat - the cardiac cyele.

: 3 Heart Beats:
n T.hﬂ contractions of the heart chambers are known as heart beabw&ﬂl
aythmically and regular. A human normal heart beats 72 times permﬁmte
: These beats are audible and are known as heart sounds.

" During the ventricular systole blood is forced against the cload
Vuc tlves. This produces the first heart sound LUB. Ventricular systole is followed
rer ular diastole. The high pressure developed in the aortae, tends to force.

d back towards the ventricles which closes the aortae valves. This impact
'k flow against the valves causes the second heart sound DUP.

ventrlcular systole is LUB and the ventricular diastole ts atm.“
he: bﬁtcmmistsofoncsystoleand one diastole and lasts for about
one or more of the valves causes a cond -_:; as

wmg: may be detcctable as a hissing tollnd.

.




. Itisimplanted beneath thes
properly or when thereis




flows rapidly with jex‘ks = pmeauons

8 eontract, blood is prevented fromﬂowlngthroughtheca lary
ntraction of smooth muscle layer in the wall of the arterio

fhe arteriole decreasing blood flow through it to a capillary bed. The

ITy oxygenated blood except the pulmonary arteries which carry

.teﬂ blOOd into the lungs for oxygenation. The arteries are deep seated and

collapse when em
: PtY Tunica extemna of
Tunicaextemaof  capiLLARY VEIN collagen fibres
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e E‘naéuzsggcmommsm and other foreign bodies in the lymph.
ganisms, respectiyaiy Phages present here, neutralize and engulf the

.13.2 Functions of Lymphatic system:

Drainage system: Lym : , :
B : pPhatic vessels ac -
asma proteins that have | s actasdrainage channels for water and

> eaked away from blood at capillary bed and that must
feeie ‘ed back to blood circulation, without which death can oceur in 24 hours,
- Defence of the body: Microorganisms, foreign cells, cellular debris in the

lymph are removed by macrophages residing in the lymph nodes. These are also the
site for differentiation of the B cells into antibody secreting cells.

. Absorption and delivery of fats: Lymph capillaries called lacteals penetrate

e villi of the small intestine where fats are absorbed and delivered to the blood
circulatory system.

14.13.3 Edema:

" Whenever, the tissue fluid accumulates, rather than being drained into the
blood by the lymphatic system, tissues and body cavities become swollen. This
cond: tion is known as edema. Any factor that increases the tissue fluid pressurehlgb
enough than normal value can cause eXcess tissue fluid volume causing edema like

‘? hlood pressure, kidney failure, heart failure etc.

W
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Fig.14.20 Atherosclerosis

garteries become extremely hard and the disease is called arteriosclerosis
y hardering of the arteries,

8: The possible causes of atherosclerosis are smoking, hypertension,
! ebeauy physical inactivity, a high serum cholesterol level, severe

¢ history of arterial disease and possibly an anxious or aggressive
e risk of atherosclerosis increases with age.

nately atherosclerosis produces no symptoms until the
ls severe enough to restrict blood flow. mmem of the




gmwth of the plaque and clot progresses, the lumen of the

P etely blocks. Ultimately, the blood supply to the concermdd@g s

,e:x(; I1‘)revente:d Thus due to the lack of oxygen and nutrient, the ﬁxncuenei
! T . gan is impaired. Thrombus of the coronary artery or carotid artery may
ise the death of the victim due to heart attack (myocardial infarction) and stroke.

H a clot dislodges and travels in the blood stream, it is termed as embalus It .

14.1 4.4 Coronary Thrombosis:

. Narrowing or blockage of one of the coronary arteries (which supply blood
to the heart muscle) by a thrombus is called coronary thrombosis. This causes a
section of the heart muscles to die because it has been deprived of oxygen. It is one
e main processes involved in coronary heart disease. Sudden blockage ofa

ardial infarction. - el ael

artcry can cause acute myoc

SMyocardial ke o
Itreferstothedeathofthepartof 7 ey linmostc
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if some how m’°"°°°fganisms are able to penetrate oo

Or mucous membrane, they encounter a second line o

inna 1ate immune system. It is also non-specific in nature d c
gocytes, antimicrobial proteins, and inflammatory response, :
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of the body higher than the normal Very
te fever contributes to the defense of the body. It
nicro-organism, facilitates phagocytosis, increases the pra
my speed up repair of the damaged tissue. :

e Immune System:
e immune system is extremely complex. It produces
 against a range of different invading organisms
ues sand tumor cells. This is the third line of defense which:
aneously with the second line of non-specific defense.
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