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—Qontrol And Coordination

= Contyol ond Coordination In Animalg

In invedtebyates , excluding Sponges , basic nesvous systems facilitates
contvol and toozdindtion . Spongec wely on cilia foy coordination due to
the abience ot a nevvoul system- Convescely, vestebrates possess well
developed Nesvous and enddCrine systems , managing contso) and
coosdinat(on comprehenSively.

=P Neyvous System

Jne nezvous Spstem of all animals g made wp of ¢pecialized cells
Colled newve cellor neurons - Jnese ¢pecialized cells aze  ¥esponsible oy
vesponding W Stimuli and then coordinating the body’s actions - Jhis
¢ why newve cells ave calleg the “styuctudal and functional’ unit of
the nNeyvous gystem:

2 Neuron

Jhe Neuson Seyves al the tundamental unit of
ine  Nexvous cycltem.

Compisin dendrilee cgton/goma/ cell body, 63
ond QX0 > each neuzonN hos theee primavy  pouale \

components - Dentrites Qclept impulses from )
neighboring neusons 4 while the cyton/stoma hudess L
E’m eSS ¢ thege Im pulges ~Jhe axon then Conveys Ay on . Cell
he impulses 4 eithes "t anothes Neuyon 07 10 / /  Body
'mugc,ﬂ,es / glaﬂdi Newve i
NeurOmasculay ending /"

Junctipn

Mitocondyion

Neuzo muscwlar  Junction



Axon oy be mgelmatcd 0¥ NON- m{u)alinatpd, with myelinated
neurons tacilating fastey imopultes tranimicgiod - Ine tell body oo
Gyton s houses the nucleus and cytoplasm - Denddites  eceive
Signals 5 while the oxon transmits them away , protected by e
neuron’s terminations , emit electrical Signals to othew

nCurons -
= Synapse

Lt ic the gap between the nexve ending ©F ore neuzon and
dendvtte of the othery neyzon - Heve 5 eleCctrical Qgnal 18
convexted into chemical Signdal for Onwatd tyancmicsion

% Reflex RActions

ReClex action reters to o Swift 5 sudden and autdOmatic
bodily reacttoh to a Stimulus - exampes include the knee-jes¥
verlex and the intenSive  withddawal of the hand wpon contact
Wih an object:
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% Jhe Centwal Newwous Syctem (CNG)

* Jne cevebrum governs Teasoning , fogic , emobtions 4 Speech , memory
visua( protessing and wecogmtion of audito'gj and toste sEmuli-

o Jne cevebellum “coordinates and vegulates body Movements y posture
and balance

o Jne pons acts as a welay station » transmitting Signals txom hindbrain
to the fovebrain-

o Jhe Cevebrum handles complex functions and Sensory processing

+ Jhe ceze brurd  enguzes Smooth , coowdmated physical movements and
maintain eguilbyium -
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HUMBN NERvVOUS SNSTEM

Central nervous Periphesal Nesvous
System (CNS) System (PNE)
N - Cwxonial
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% Pexiphesal Neyvoul System (PNS)

Jhe collection of newves emanating fxom both the bwain Qod Q@i na |

Covd to¥mg the pesiphesa) nexvoul System- Jhig %Pgtem CoMP7ls
2 cranial Nexves and 31 spinal nevves in humark.

2 hutonomic Netvous System

» Jhe  AutonomiC neavous Syctem contzolS involuntody boduly functiong
(Re byeathig , heart, vate ond digesuon:

* 1t conststs of two divisions = the Sympathetic and pavagympathetic
Neyvous Systems:

o Jhe Sympathetic System {?iggezs e
l

ﬁacht-or- flight response
psepuzing the body for phylical excre

(00

o 1In Contrast , the paracymputhetic System promotes welaxation and
Slows down high- €n€rgy pro ESses:

= Human B7ain

2 Forebrain



Ine predominant cognitive Qrea of +he brain , tasKed with
'Fece'tvinj $ensoTy inputs - 1£S  congtituents comprise

o Cevebyum - Shaped like a dome > £ cepves as the uppesmost

Staucture of the fovebrain and acks QS the primary
thinking center - Responside for  tunctions Such a8 ¥ealpning ,
speech “and intoomation processing - 1t ontrols voluntasy motos
0 Ck{ONs 4 vao (esses  Sensory perceptiont ke touth and hearing

and ¢ Cyucial fov lea'mmg ond e moa'3
e L.OheS
-fyontal © Governs voluntary mugcle movements , memory and

gpeech
-Parietal R%spon aple for tactile and taste Sentations
- 18 PTG | Regulates smel)l and hearing -
- OCLipl{:al - Mana.ges visionN:

® Midprain

Characterized bythe presence of the hg[)oth alamus , which
{orms an integFal part of its composition:

o Hypothalamus - Positioned at the base ot the Cevebrum ,the

| hypothalamus overcecs urges fov eating and
drinking- Additionally 5 it Regulates the body’s Sleep
ond  wake cycle

CeveDyum

fore-bran

ngotholamus

pituitazy 9land ——
Hind - bra,
Cevebellum SPi nal cord

Human Brain

% Hind brain
Situated in the lower bwain Tegion adjacent tothe beginning of



the Spinal cord 5 it wmprises thyee componenis : the cere bellum  pons
and medulla.

o Cerebellum - Pogitioned at the hindwain’s wvoof , it 8 the brain
second - lavgest part after the Cevebaum - Respongible
for maintaining postuse y balance and (oordinating body move ments

duzing activities [(Re walKing ; swi mmi09 and alaﬂur)g -

o Pons - Located just above the medulla 5 it wegqulatel wespiration

o Medulla - Situated at the hindbzain’s base and extending
intd the Spinal cord , it contrtols escential functiong
quch s breathing movements , heart ratc 5, blood pressuare,
swallowing 5 coughing , vomitting and Sneezing -

=» Types of Actions

o VOluntary RActions - controlled by the T0T€LTOIN , Such 0S
Spealkking and w71Ling -

o Involuntary actions - managed by dhe mid and hind braoin »
including heartbeat , VOMiting and wvespisation -

o Reflex actione - Coordinated by the Spna) Co¥d 5 Such as the
netin ctive withdrawa) of a hand fyom q hot object:

=p Coordination In plants

o Animal¢ uge their nervout System and  muscles to vespond to
Stimull , while plants lack these Styuctuzes

e Plants still steack to theiy envivonment o Such as Sensitive plants
folding thei? (eaves when touched , a vesponse not nvolving growth

* Seedling Movement duzrirg gevmination 4 (Re Stem and Yoot divection
S dnven by 970 wth -

o Plants exhibit two types of movement: dOne 10volving growth and
one not-

% Orrowth Independent Movements

NOn- growth - velated movements Ove weressed t0 0¢ nastic
movements- Jhete yeactiont Qre tat 39 eved by envizonmental
sbmuli 5 ut thetr durettion i< not dittated %3 the direction of
the Stinulug

% Plant Growth Move ments
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Tropic mMmovements , catcgorzed by thely dependency 0N 9a0win,
include ghototropmc (light - induced) , 9cotropic (gravity - inducd
chemotyophic (Chemjcal =induced > hydrotrophic (water- induced
and thig motzopic (touch -induced) movements - Jhese 7es ponses
or¥e tr‘i}; eved py envizonmental stimuli y with the divection
of the Fesponse~detcoammed by the dwrection ot the (timulus -

negatively
o (1EOLYOPISM  OF gravitzopism IS how b} 9eotiopiC
lants yeact 10 gravity - positive S
geowoPism qrows towards gravity, s

while negative

‘ 70wSs Qud Y~ Roo
Show positive by ?'JOUOIV_)g down,
Snoots ghow negative by TR
Jrowing up LN

—.I
= + Plante vespond 0 light wilh
e phototyopicm - Positive bencls
/ & towosd the light » Seen in
— Stems ﬂeg ative moveg
_ away , Shown by 00K
A
£, Phototvopicm

. u;jdb'oij <m plants response 0
atCv - positive moves towarde the
waGer , ne_?q tive moves Gway - Roots
Show positive by 9growing Fowards
Moistude -

Pollen 3min

o Chemoti0pism plant  wesponse 1o
oollen tube chemicals - Postive  move towardg,
negative moves away - Pollen tube
ovows {owards ovulz , Showing
s positive  chemotaoprsm:

Corpel

8

Chemot 70pi5M
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. ]hiogmotwpigm plant wegponge to touch. Posi1tive
moveg awag -~ Tendails  wrapping  arvound
Suppmr’c Show positive Jr,higmo L¥OpIsm -

~HoamoneS are Chemicale eleased Ly cell S,
diﬂ:uglﬂﬁ t0 areas Of action - Jh&}j goo'zdir)a te \
plant g7owih and vesponse <o thé envivonment - P F =
Key hmmones  Include . A gl

Auxing = Synthesized at stem tips , promoting cell elongation and
Shoot  apical dominance:

Mibberelling * Atd Stem gyowth , Seed 3€7mma tion and {lowezing:

Cg LOKININS tound 1n aveas of "mpid cell dwiSion ke frult
and Seed$ , pyomoting Stomatal opening

Abscisic acid © Inhipits growth 4 Closes Stomata , eading to leat
(p'llting -

=P Hormones In Animals

“ Pineal Giland

* Hormone, - Melatonin

.+ Location: Inthe brain (dincephalon)

o Function - Contyol day and Night cycle
3hythm

- Hypothalamus

e HOoTmone : Neuvon

o LOCoEION  In the brain

o Functlon: Regulate the Seczetion of
Pitmt:avg 3\and Yequ| q{-ozy
\nhib\\:O73 ho#MOo N

e Pituitcwg gand

o Hormone * Girowth hormone

o Locakion @ Jugt below 4he bran

o FUNCTION *© Maintain wih

o Deficiency: Dwaztich Jexeess tallness

L Thyroid 3land

' Hoymone : JhyyoXIne
o Locabion: Mtached to the windpipe of the body



o Function: Contyol the vate of metabolicm of carbohydrate fat and ontci
| lodine iS¢ vequived by the thyroid gland €0 make thyvoxine:
. Defiuenc,j: Gottve [ ex(ess mentdl vewardation

“ Pavathyyoid

o Hovmone : Pazathoympne
o LOCOEION  EMbedded 10 thy¥oid
o Function: Rc3u(at€ calcum” and

= Thymus oland

land

¢phatbe levels n blood

o Hormone @ Thymous
* Lotabion: W€ in the lower part Of the neck and uppes part of the
Chest -
o Function: DQ,VCLOPMGF){: of the immune Sustem - Jhig 3[(10(1 (S [_(]‘3’86 10
small Childven but Shainke aftes pubeaty

= Pancreas

e Hormone ' Ingulin

o LoCation @ Just below the Stomach
e Function @ lLower blpod Sugaz level
o Deticiency: Diabetes 5 millitus/ extess - coma.

“ AMrenal 9land

o HormoOne : Andrenil

o Locat(on -located on the top of the Ridney

o Function - AlsO Rnown a  fright/ fight Emewgency - It controls emotions
Target ovgan is heavt

2 Tecties

o Hormone : Testosterone
e Location : In male
« Function: Contryol development of male Sex osqans  and male featuses

such as beard ond deeper voice -

2 Ovaries

* Hormone * Qestrogen and, Progestesone

o Location® Intemale

o Function: tontrol development of female gex organ and female featuse
suth as ?ammg voice , mamnazy oland etc

& Funcbions of Animal Hozmones - Animal hoymones Seave  vasions puapae
cuch as %Fegulating growth ¢ metabo-
Usm 5 while growth hormone (onfrols how tall we grow. Hormones




LWKe tectocterone and estzogend cause changts duzing pubesty and
insulin helps  requlate blood Sugar fevels.

& Feed back Mechanigms - To ensuze hormones aze veleased in the
Yight amount at the 7ight times , the
body uses feedbaclk mechanicm s For example » if blood sugaz levels
TISE 5 cells n the pancreas oelease more ingulin o bring them
back to novmal - Ihic feedback (oop helps maintain balance in
the body:
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