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CHAPTER 6
Control and
Coordination

n the previons chapler, we looked a1 e processes tnvalved i the

maintensnce functions in Iving organisms, There, we had staned with
a notlon we il liave, Uial iFwe see sometling moving, (LS ative. Sotme of
LHese movemmenls are I fG&el the result of growlh, as i planls. Aseed
pormitiles aned grows, and we can see thal the seedling moves over e
course of & fow days, it pushes soll astdeand comes oul. Bub s growth
were (o be stopped, these movemenis would not happen. Some
MOVETIENts, as in many antmals and some planls, ae not connectoed
with growih. A cal running clitldren playing on swings. builoes
chewtng cud - these are i movements cansed by growtls,

Why do we assactate such visible movemernts with [Iie? A possible
answer 1s Uit we Dk ofmovement as arespotise Lo a chamge n U
envirotment of the organism. The cat may be mmnming because 11 has
seen amouse. Nob only thal, we also think of movement as an attempi
by Wving organlsms (o use changes in their environment (o thelr
alvantage, Manis grow oul o the sumshine. Childrm try 1o get plesure
and fun oul of swinging Buifaloes chew cud (o help break up tough
foont 50 a5 1o be able to digest 1t belter. When bright Ught 1 focussed on
oureyes or when we lentch iwhiot obtect, we deteed the change and resporid
Lo 1t wAll movement 1 order Lo protec] cirselves.

If wee think a bBit more about this, 1t becomes apparent that all s
mewement, mrrsponss to the environment, s carcfully controlled. Each
kind of a change in the eovironment evokes an appropriate movement
i Tesponse, When wie want to talk (o our fiends i class, we whisper,
rathier than shouting loudly. Clearty, the movement o be made depends
on e evert that 1s trggenng . Theréfore. such contmiled movemeni
must be econnected o the recognition of vanous evenls i lhe
‘ervironment, ollowed By only U correct movemenil m respanse. In olher
words. living organisms musl use systems providing control and
coordination. n keeping with the general principles of body organtsation
in mmitreliniar organtsms, spectaltsed ssues are used (o provide these
control and coordination dciivitles.

6.1 ANIMALS — NERYOUS SYSTEM

Inantmatks. such control and coordination are provided by nervons and
musoular tissues. which we have shudied in Class X Tonching a hoi




object Is an urgent and dangerous Hiikhcrin
sttuallon for ts. We need (o deleot 1L,
and respoud toil How dowe detect that
we are touching & hot abject? Al
Information from our environment 1
ditected by the specialised tps of some
nerve eells. Theso moeeplars ane usitally
oz ted I our sense organs, such as the

tnner ear, the nose: the longue, and so Salh oy
while ollaciory reeeptors will detoct smell .
This tnformation, acquired at the Resirajsisdley

Jusil o

end of the dendrilic tp of a nerve ccll
[Fig. 6.1 [all. seis off a chemieal reaction
that creates an clecirical tmpulse. This
impiilse travels from the dendre to the
cell body. and then along tie axon Lo 1S
onud. At the end of the axon, the electrical
fmptilse sels off the release of some
chentlcals: These clieniicals cross the
gap, of synapse, and slart a stmtiar
electrical tmpdse na dendrite of e next
reror This 1s a general seheme ol how
rervolrs impulses tmvel in the body. A
stinflar synapse Anally allows delivery of such Impulses frem neurons o
other cells, such as muscles colls orgland [Fig 6.1 ().

11 15 this no surprise thal nervous Ussae 1s made upoof an organtsed
network of nerve cells ar penrons, and s speclaltsed for condueting
Informalion via electrical tmpulses from one part of the body to another.

Look at Flg. 6.1 (8) and tlentify the paris of a peuron (f) where
tformetion is aeipriood, (1) throngh which miGrmatian (mvels @s &an
electrical impnse, @nd (1) where tis mpulse must be converted into a
chemieal stenal for onvwarnd rensmiss|on.

Mt lismi o

Figare 8.1 (o) Struetire ol e, [ Nodromudcolir
Juncpion

Activity 6.1

. Pmmemmrnmm,ﬂnwm:l tste?

« Block your | mmmgnhﬁmxmwmumhmm:
mq.:: melmtglrmm Is there any iffetence n s tesie?
. m@mummmm e samie waiy and noblee I

mmh@nmbﬂnmdhmmlmﬂm

Is there a difference tn how sugar amd God BEate I your tloss 1s
blocked? 1M so, why might Uits be happentng? Read and lalk about
posssibile explanaiions [orilwese Kinds of dilferenees, Do you come Acmoss
a similar situatton when you havea cold?
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6.1.1 What happens in Reflex Actions?

‘Reflex tsa word we use very comnonly when we tatk aboul some sudden
aclion In respanss (o sametling in the environment. We say 7 pampotd
ot of the way of the bus refiexty’, or ‘pulied my hand back from the
fiame reflexly’, ar 'l wis so lngry my motith stared watering reflexdy’.
What exactly do we mean? A common fdes in all such examples is that
wi do stmetidng without thinktng about 10 or without feeling o contmmol
ol our reactions. Yel these are sitnations where we am responding wilh

Home actlon lo chanees n our covironmenl. How s control and

coordination achiteved In such situalions?

Let us consider s Turtler. Take one of our examples, Toachihg a
fMame % an urpent and danserous siiuatlon for us, or In (el for any
animall Howwould we resparud (o this? One seemingly stmple way 1s (o
think consciously about the pain and the posstbitity of geiiing burmt,

and therefore move our hand. An importent question then s, how long

will it take s to think alt (his? The answer depends on how we think. i
nerve mplses are send anmmd (the way we have talked abowt earlier,
then thinkmg 1s also Hkely (o fnvolve the creation of such fmpulses.
Thunking 15 a complex sotvity, so 1 15 bomd to tnvelve @ complicatod
nteraction of many nerve impulses (rom many neumns.

It this 1 the case, i1 1s o surprise that (he thinking tssue inour
body conststs ol dense networks of intdcately grmanged neurons. I slis
in the forward end of the skull. and meeetves slimals from all over the
body wiieh 1t thinks aboul before responding to them. Obvieusly, in
ofder 1o recetve Lhese stgnats, this thinking part of the britn tn the skull
musi be connected Lo nesves copitng from various parts of e body.
Stmflarly, i this pait of the bradtils L0 mistrac muscles 1o move, nerves
must carry thissignal back o dilferent parts of the'body. ICall of (s 1s
1o be donewhien we touch a hot object. 1L may lake enough tme or us (o
gl barmt!

How does the destgn of the body salve this problem? Rather than

Taving o think aboint the sensation of heat, f the perves that detect heat

wore o be copoeeisd o the nerves that move muscies in a simpler way,
thie process of delecting the stgnal or the mpnt and respondmg to i} by
an output action might be completed gquickly. Such a connection is
commoanty talled a reflex are (Fig, 6.2). Where shoulld such reflex arc
conmertons be made between the mput nerve and the outpul nerve?
The best place, of course, would be gt the petnd where ey Orst meet

eacliother, Nerves from dll over the body meel tna bundle in e spinal

cartlon their way o (he brain, Refiex ires are formed tn Uhis spinal cord
ftsell. although the information inpul akso goes an Lo reach the bratn,
Of cotirse, reflex ares lave evolvad in antmeals because e Dunlktiig
process of Lhe brain Is nol fast enoagh o el many dnilials have very:
little or none of the complex neuron network needed for thinkine, So 1t 1s
quite likety that reflex ares have evolved as efflcient ways of [ncetonng

in the absence of true thought provesses. However, evenrafier complex

nenren networks Have come into exisience. reflex ares continae (o be

more efllctent for quick responses.
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Figure 8.2 Rellex arc

Can vounow trace the sequenice of events which dconrwhen A brighit
light 1= forussed on your eyes?

6.1.2 Human Brain

s reflex action the only funelion of the spinal cord? Obviousty not. since
we know that we are thinking helngs. Spinal cord s made up of nerves
which supply tnformation o think aboul. Thinking tovolves more
complex mechantsms and neural conneettons: These are concentrated
tn the bratn, which 1s the main coordiating oentreof the body, The
Liralis arid spitial cord constilute e desllral nervois systet (Fig 6.3).
They recolve Information from all parts of the botty and tntegrate 1L

Wi also think abowt our actions.: Writing, talking, moving a chalr,
clappmg at the end of a programme are examples of voluntary actions
which are based on decidingwhat io do next. So, the bmin alse has (o
sond messages lomuscles. This is the seveond way inwhich the nervous
system commimicates with the muscles. The communtealion belween
the central niervous system and the other parts of the body 1s factlitated
by (e pertpheral nervous sysiem conststing of oranial nerves srste
o thie bratn and spinalnerves arising from the spimt] cord. The brain
thizs allows us Lo think and Lake actions based on that thinking. As you
will ixpect, this 1s acenmplished through a complex design, with dilferent
pearts of the byztn b for tntegrating different gans and outpis,
The brain has three sueh major parts or reglons, mamely (e fore-hirain,
micd-bratn sl hind-hraimn.

The fore-brath s the matn Uitriking part of the bram. 18 has reglons
whicl recelve senisory fmpulsesTrom varlous receplors. Separle arvas
of the [ore-braln are specialised for heanng smell, sight and so 0. There
are separale arcas of assoctation where thils sensory informaltlon s
interpreted by putting it together with tnformation from other receptors
aswollas with inlormation Lhat is already stored o the brain.. Based on
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all (s, a dectston s made about how 1o respond and e infGrmation 18

passcd on o the motor areas which control the miwement of voluntary

musdles, [or cxaniple, our leg mitiscles, Howiver, cortali sensallons ane
distinecl Irom secltye o hearing, for oxample, how do we know Lthal we
have calon enough? The sensation of feeling Ml s because of a contre

asspclated with hunger, which §s in a sepamlie part of the fore-brain.

Carfwlerun

M-

Figure 6.3 Human bratn

Study the labelled diagrmm of the hnman bratn. We have spen that
the different pans have spectfiofunctions. Can we find oul the lunction
ol rach part?

Let usiook & (e other use of tie word roefiex Heat wee have tatked
aboutin the mtroduction. Our mouth waters when we see food we Tike
without our meantng Lo, Our hearts beat without our thinktng aboul 1L
La fael, we cannol control these actions eastly by thinkimg abouat them
even tiFwe wantid 1o Dowe hive to think about or remember (o breatle
ur digest food? So, th between Uwe stmple rellex aclions ke cliasioe i
the size of the pupll, and e thouehl ol sollons such as moving a
chalr, there 1s another set of mitscle movements over which we do nol
bave any thinking control. Many of these involuntary actions arne
roniroiied by Lhe mid-bratn and hind-bmin. All these immlimtary actions

nclhuding hlood pressure, salivation and vomiting are controlled by the

miindla i the hind-bradn. .

Think about actvittes ke walkding Ina stratghl lne, Tding g bieycle,
ploking up & penctl. These are possible due to & part of the hingd-bratn
calted the corebellum. N s responsible for precision of volunlany actions
and matniatning the posture and balance of Lhe Body. Imactne wlal
wonlld happen ifeach of these evenis @iled (o ake place I0we were ol
thmking abont 1L
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6.1.3 How are these Tissues protected?

A delicate organ like the bratn, which i1s so tmportant for a yvarety of
attivitles, needs (o be carefully protected. For this, the body 1 destgnied
g0 that the bratn sits Instde a bony bax, Instde the boc the bratn s
contatned 1 a fluid-Nlled balloon which provides further shock
absorplion. If you run your hand down te middie of your back. yon
will feed & hard, bumpy struclure, This ts (he veriebral column or
barkboie which prolects Lie spliial corl.

6.1.4 How does the Nervous Tissue cause Action?

So (ar, we have bern falking about nervous Ussue, and how U collects
Informaiion, sends it aronnd the hody, processes informalion, makes
decisions based on tformation, and conveys dedsions Lo minscles lor
action. Inotherwords, when the action or movemet 15 (o be performed.
muscle Hssue will do the Onal Job. How do anmmial muscles move? Wlien
a nerve impulse reaches the muscle, the muscle fibre must move. How
does a muscle cell move? The stmplest notion of movemenit a1 the cellntar
beved 1s Uil muscle cells will move by changmg thetr shape so Ut they
shorten. So the next question is, how do muscle cells chiange their shape?
The gnswer must lle in the chemistry of cellular components. Muscle
celts have spectal proletns that change both thelr shape and thelr
armangemenit in the eell in respionse (o nervous decliical impulses. When
Lhits happens, hew arrmngemen s of these protelis give e mmsele cells
a shorter forml Remember when we lalked aboul muscle Ussue (n
Class I there were different kinds ol mmscles, stich as volustary mscles
and fnvoluntary muscles. Based onwhat we have disenssed so far, what
do you think the dilferences between Lhose wonld he?

[ Q UESTIONS

1 Whis! ts tles differemee belsyren sorellex artinn es! salktng?

Z Whinl happeens al e smitgise Delvween Dy oetromi?

B Wihtehs pair! of Uhe brsbn insnilains posture sl eqoilitstioms of e Dady™
4 Hiw do we Uelvel e sinedl of an ooparbetlf neense siely?

5 Wiust in the otz of the bepin in eflex petion

6.2 COORDINATION IN PLANTS

Antmals have'a pervous system for contmlling and eoordimating the
adlivitles of Uw body. Dul planls have nelller 4 pervous system tior
muscles. So. how do they respond o stimnlt? When we louch the leaves
of a chhut mul (Lhe senstive’ or ‘touchame-nol’ plant of the Mimosa
famity). they begin to fold upand dmoop, When a seed germinates, the
ool goes down, the stem comes up into the alr What happens? Firstly,

e Toaves af e senstive plant move very gquickly i respanse (o louch.
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There i o growth invelved o s puewvemen. On Lhe other hand, the
directional moverment of 4 seedling |s caused by prowil. 10 1S prevenited
from growing. 1 will rod show any movemenk. So plants show two differenit
types of movement — one dependent on growth and the other mdepenident
o Jrrowi f

6.2.1 Immediate Response to Stimulus

Lot ns think about the st kind of movernent. such as that of the sensitve
plant. Since no growth s mvalved, the plant mnst actoally move s leaves
I response (o tooch, ol there 1S no pervous: dsspe. nor any muscle
tissne. How does the plant detect e 1ouch. and how do Lhe leaves move
I Tespmsey

Fupsre 6.4 Tiue samstitie pleard

II'wee think aboul whire exactly the plant s toucled. aml what pan
of the plant actually moves, s apparent thal movement happens al A
podnd different (oo Uee potnt of loach. So, information (hal 2 touch has
gorirmed mst be communicaled. The plants also use elecimcal-chiemical
meAns o cotvey this infermaiion from cell lo cell. bt uniike inantmals
there s nd speciillsad tssue n plants for Le conduotion of information
Finally. again asinarmals, some cells must change shiape n ordoer for
movement o hagpen. nstead of e spectallsed prototis fownd In aritmal
mmscle colls; plant oells change shape by changing the amount of wator
in Lhem, resilting in swelling or shrnking, and iherelore o changing
sipes (Flg. B.2).

6.2.2 Movement Due to Growth

Some planis ke the pea plant oiimb up other plants orfences by means
of tenddrils, These tendrils are sensittve (o touch: When they come in
corptact with any support, e pam of the fondnl in cormtact with the object
dpes ol grow as mpldly as the part of the teodol away rom the object
This causes (he tendrl (o clrele amoumd the object zod thus cling Lo il
More commaonly. plants respond o sttmull slowly by growing In a
particular direciion. Becaise tis growth 1s directional, (L appears as il
the plaril s moving, Let s understand s type of moverment witly e
l1elp of a11 exarmplie.
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Activity 6.2

« Fil n comtenl Ansk with waler:

» fover the neck of the fask with n wire mpst

¢ Keep two or three freshly germinited bean
Meids on the wire mesh

« Take 4 eandboand bax which 18 opn from one

side.

« Heep the Mosk in (e box i sich 2 ounher
LHial Lhie open side of e box Eices Bghl comtng
from a window {(IFIg. 75).

“ Aller twn or ihoee days, vous will notice Ul

Lhe shoots bend townds Jgit ol oot away
fram Mgl
« Now tum the task so that the & mmm? Figure 6.5
mhﬂﬂmm:ﬂt_ﬂm ght. Leave 1|
uniisturbed i Wits conditdin for o low diys,
« Hawe the old pu;h of the shool and Toot
rhanged

« Arr tere mﬂrmmm the irection of the new
prowthi? _
» What can we conglude from this activily’”

Environmental tfggers such as Hght, or gravity
will clusnge Lhe directions that plam), parts grow in.
Thiese direetion:l, or trophe. movemenis cas by elther __[r"’f'
lowartds the stmulus, ar away (rom I S, m iwo Ly

respond by bending (owards gl while monls

dilferent kinds of phototrople movement. shoots :1:. T-.:" ".hm:::;},]:

Resporse of tie plant o the direciio of Nt

gty
gttt ape

respord by bending away from ik, How does this help Fiqure 6.6 Plant shoning gootroptsm

Lhe plant?

Marils shiow roplsm m respanse (o othierstiomill aswell. The rools
of & plani always grow downwards while the shools usually grow
upwands and away from the earth: Thisupward and downward growth
of shioots and moots, Tespectively, tn respopse to the pull of earth or gravity
15, obwviously, geotroplsm (Fle, 6.6). 15 hydmo® means water and chemo’
refers to chemicals, whal would ‘hydrotroptsm and ‘chemotroptsm®
mean? Canwe (hink of examples of these klnds of direetonal growth
movernends? O example of chemotroplsm s the growth ol pollen tubes
towands ovules, about whileh we will Tearn mose when we examine e
riprkloctive provesses of Hvine organisms.

Lo s ppow opwce agatn Hink aboul low nformimiio 1s commmiicated
in the bodies of multicellular organisms. The movement of the
sensttive plant i response to touch s very quick. The movement of
sunllowers jn responss 1o day or night, on the pther hand, 1s quite sigw,
Growih-related movemnent of planis will be even slower.

Even tn imimast bodtes, there are candully controfled directions o
growtl, Our amms and frgers grow i certatn direetions, oot haphasndy,
Sa controfled movements can be elther slow or [ast. I (as! responses o
stimull are to be made, formation transfer must happen very quickly,
For Lthis. the medium ol (rinsmission must be able (o move rapldly,
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Jlestrical Impuilses are an excellent menns for this Bol there are
lmitations o e wse ol clectrcal impulses. Flistly, they will reach only
those colls that are commecied by nervous dssie, tof each and every cell
it the antmal body. Secondly, once an electrical impulse 1s generated in
a ool and ransmititend, tho coll will take some time 1o reset Its mechanisms
before Il can generate and iansmit a new mpulse, In other words, celis.
canmol cantinually create and transmil elecinical impalses. 1§ s Uns mo
wontder that most mullicelinlar organisms use another means of
communication belween cells, namely, chemieal communieation.

I, mstead of grnerading an electrical imputse, stimealaled colis release
a choemical compound, this compourd would diffose all around e
ortutrtal oodl. I other cells aound Have (e means (o detect Uils componrid
using spectal malecnles oni thelr surfaces, Uier ey would De able 1o
recognise rformintion. and even trarsmid 16 Thiswill be showisr, of coiimnss,
bat It can polentially reach all cells of the body. regandiess of nervons
connections, and it can be done steadily and persisienily. These
compotmnds: or hormones used by muiticeliutar organtsms for rontmol
anid coordination show & great deal of diversity, us we would expect.
Different plant hormones help (o coordinale growth, development amd
respotises (o the envtronment. They are synthestsid HLplaces awsy trom
where they act and stmply dilliase (o the area of acticr.

Lt 1w Fale An example (@l we bave worked wilh eariier [Activity 6.2).
Wihen growing planis detect Wght, 2 hormone called awsin, syrthestsed
al Lhe shoot Up. helps the colls Lo grse Tonger When Lghil 1s coming lom
o stde of the plant. auxin diffuses towardds Lhe shady side of e shoot
This concenitation of auxin stimulates the cells to grow longer on (he
sido of the shoot which s away from light. Thus, Lhe plant appears (o
bemd towards Rght.

Another example of plazt hommones are gibbereliins which, like
auxins, help In e growtloof the stem, Cyvtokintns promote oell division,
atid 145 natural then that they are present o grealor concentration in
arcis of rapld cell division, stich e friksand seeds, These are ommples
of plant hormones that help o promoling growth. But plants dlso need
slEials (o stop srowiig, Alseisie act 1s onpe example of 2 omone which
inhiblis gruwﬂL l=efects Includewililng of Teaves.

S TI ON §
o
1.  "Whial are pdain liofmomses?
2 How 15 thie mpwemerit of jeeves of the semsittee plant different from: the
muvemrent ol o sleal lowsds Bga?
3 Cilve it exkiemnyple of a filaod Bormiotte Lal promotes growth.
4 Hew do anziie probmle the groetl of a lemdnl amansd o suppeEt?
B estim on expuerimienl (o dembndteale bydeoinepism
108 Selenon
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6.3 HORMONES IN ANIMALS

How ane such chemieal, or bormeral, means of informalion ransmission
used 1o animals? What do some animals, for instanee Hqutmll_ﬁ.
experienee when Whey are ina scary sttuation? Their bodies have to
prrepare (or either fghiing or running away. Both are very complicated
actities Lhal will use o great dieal of energy i eontrolled ways, Many
differenit lssue Lypes will be used and Lelr activities ntegrated lu;[cmer
i these aettons. However, the two alternate activities, Oghiing or ronning.
are also quile differonit! So hore 18 a sttuaton n which some conmmon
preparations can be uselully made in the body. These prepamtions
shiontd ideally make it easter to do either activity in the near ature. Tlow
wunld this be arhieved?

ir the body destgn i the squirmed refted aniy on dlecircat impulses
via nerve cells, the range of ttesues instnicled to prepare for the coming
activity would be tenited. Onibe olher hand. tF & chemical signal were to
be seri aswell, 1 woulkl reach all celis of e body ind provtde the wide-
ranitng chnees needed. Tlits is done In many antmals, inclnding hunan
betngs, nsing a hormone called adrenaltee thal ts secreted from the
adrenal glands. Look at Fig. 6.7 to locate these glanuds.

Adronaline s secroied direclly into the biood and carmied (o different

paris of the body. The targel orgns or the spectiic Ussues on which 1t

ants inclde the heart. As a tesull, the heari beats faster, Tosuliing in
supply of more oxygen o o muscles. The blood (o the digestive system
and skin 15 redueed due to contracion of muscles around small arteres
In these organs. This diverts the blpod (o gur skeletal museles, The
breathing rale also tnereases becanse of the contrartons of the
diaphragm and the nb museles, Allthese rspanses tgether enabile the
anfmal body 1o be ready to dial with Hie situation. Such snimsl hormoes
are part of the endocrine system which constitntes a secontd way of conirol
and coordination I our body.

Activity 6.3

© Leokost g 67

. l&uﬂ&wnmﬂmdnﬂnnhmﬁmﬂ!mulm

¢ Bome of these gomds ove benn Wsted in Talde 6.1 ot discssed
in the text. Consaglt bonks m the library amd discuss wath your
Ieaehers 1o i uul:abmn oflier (ankds.

Remuermber that plants have hormenes that control thelr directional
srowth. What funclions do animal hommones performi? On e face of 1L,
wir carmol magine thetr role 1o directional growth, W have never s
art anlmal growlhy more 15 oie directon or the other, depending on
lght or gravity? Bal (fwe think about 1L a bit more, it will become evident
thiat, even in animal bodles. growth happens in carefully contolied places.
Manis will grow leaves in many places an the plant body. for example.
But we do not grow (ogers on out faces, The design of thie body 1s carefully
meitnitatned evion during the growth of children.
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Do Yoii Know?

Hypothalamus plas
animportant rojein
‘bormomes. For
example. when the
levelof growth
hormaone i5 low, the
‘hypethalamus
reieases growth
hmmr&&aihﬁ
factor which
sumulztes the
pituitary gland to:
Teiease growth
bormaons.

LS

R Pl it
Pkt gland

r@mﬂ?mfaﬁmmm@ fa) mizle. () Fmale

Let us sxamine somesxamples to understand how hormonss heln
in coardinated growth. Wehave aIl—ealnnltp&rEtswinrm-aF indized
salt’ or 'enriched with lodine’ Why =4t iriporiant for us ts have jodised
salt in our diet? lodine is necessary for the thyreid gland to make
thvroxin hormone. Thyroxin regulstes carbohwdrate, protein-and fat
met=holism in the body so as o provide the best balance for growth
Iodine is essential for the synthesis of thyroxin, I case iodine is deficient
in owur diet. there is = possibility that we might suffer from goire: One
of the symptoms in this disease is z swollen neck Can ywu corrsiate.
tixis with the position of the thyroid gland in Fig.6.77

Sometimes = coIne across peopls who are sither very short (Gvars)
or extremely tall {giants). Have you ever wondsred how this happensT
Growth hormone {s ona of the hormonas secreted by the pitaitary. 45
its name indieates. growth hormone régulates growth and desslopment
of the body. If there is a deflolency of this hormone in childhood! it
:eads todwarfism,

You must have noticed many drametic changes In your appearance
aswel as that of your friends as you approached 10-12 years of age.
These changes associatad with puberty are becantss of the secretion of

Do you lmow anvone in your family or fiends who has been advised
by the doctor to take k55 sugar in their dist becavse they are suffering
fromdiabetzs? As 2 treatment they might be taking injectons of insulin.
This i= 3 hormone which i produced by the panereas and helps in
regulating bload sugar lewels. IFit i= not =eoreied in proper ammmits.
the sugar l=vel inthe bleod rizes causing many harmful effects.



i s =o important tHal hormones should be secreted 0 pricise
quaritiies, we need a mechantsm Uirongliwhich tils s dere. The Ui
and ammint of liormorie released averegilated by leedback merhanlsms.
For example. il the sugar levels in blood 1ise, they are detected by the
cells of the panereas which respond by producting more insulin. As the
Blond siagar evel falls, insulin secretion s rmoduced.

Activity 6.4

« Hormones are secreted by endocrtne glands and have spectfic funotions. Complele

Tahie 6.1 based on the hormone, the endoerne gland or the iimections provided.

Table 6.1 : Some important hormones and thelr functions

) Growih hormone  Mituttary gland Sttmiilates growth tn all organs
2 Thyrotd gland Regulates metabalism for body growtl
& Insulm Regulates biood sugar eved
4. Tustostemome Testes
5 Ovaries Development of fomale sex organs,
regfipdites mensinual eyele. el
6 Adpenaltne Adrenal gland
1 Relicasiing ' Euﬂmhmpummygmm lorelease
hormones © homones
e g e -
Q USESS TEPINO N 8
1 Hiow ilies chenesl charfination e filles W maigals?
2 Wiy 15 e use of jgiltsed =2t agdvimble?
3. Pl ddtsetti ortzr Doy mesgeont] wiliesy Ddretialine 18 secreited Mt the Blissd?

Wiay sure sonne ibients of diabetes trealed Uy ghvirg tijectibatis of msullo?

" What vou have lea
(" A ialiht g s
»  Control and coordination are the fnotions of thy nervons system and hommonces
in our bodins.
=  The responses of the nervons system can be dassified as reflex action. volurtary
action or ol uniinTy acton.
=  The nervous system tises electrical mypuilses (o ransmll messages.
=  Theperywous system gets informuation from our sonse organs and acts tirongh one
muscios.
Chemitcal coordination 15 sien tn both plants and antmuls,
Hormones produced in one part ofan ofganism move Lo another pan Lo achileve
the desinyd effect.
\ * Afeedback mechanism regidates the actian of the hormones, J
Comtmt o] Coondiretion 111




MEXERCISES .1.,

1. Winchor te followti 1s a planl hosmone?
(3] Insuln
bl Fhyroxtn
) Oestrogen
) Cytokinin.
2. The gap between (wo Beurons is cailed a
()  dendrite
(bl symapse.
o] axon.
g wugalse
& The bratm is Tesponstbice fr
) thinking.
(b1 reguiating the heart beal.
fe)  balancmg the body.
) ull ofthe above.
4, mmmﬂmMﬁmﬂmmmﬂwmnrmmﬁzWNm
do not work properly. Whal problems are Bty (o anse?
& Dmlhemmrmranmrmmﬂm#amﬂsmncmm
6. How does phitolroptsm occur i plarls?
7. mxlmwwmgtdmmmurammmﬂumﬂ
8. demrmmmimqtmmmm
9, wmtmmnmadrm-umupurmummmummmmm
10, How are tivoluntagy sctions and reflex dotintis different trom each othor?

Il Compare and cantrast nervous and. hormonal mechanisms for confrol and
copredimation 1 antmals.

12, Wil is the differonoe between the mismer In which movement takes place tn 4
sensttive plant and the movetnent tn ooy logs?

iig Selenon

s



