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Multicellular organisms need to respond toward environmental changes. This
response will be coordinated by organs and organ systems in boduy.

The changes in environment are known as stimuli (sing. Stimulus).

External stimuli are changes of external environment such as light, sound, smell,
taste, surrounding temperature, pain, pressure and touch,

Internal stimuli are changes of internal environment in body Such as blood
pressure, blood pH, body temperature, oSmotic pressure, carbon dioxide partial
pressure and blood Sugar level,

The stimulus can be detected by an organisSm using receptors

Receptors are specialised cells in the sensory organs which detect Stimuli and
trigger impulse

The nerve impulse will send to integration centre via nerve gor analysis.

Agter analysis, integration centre will Send nerve impulse to egfectors gor
producing appropriate responses toward that stimulus.

E¢fectors consist of muscles (Smooth, skeletal and cardiac muscle) and glands
(endocrine and exocrine glands)

Coordination is the corporation between Several organs and organ systems in
body in order to gunction effectively by producing an appropriate response
toward a stimulus.

Nervous sysStem and endocrine System are the two main organ systems in
communicating and integrating towards environment.

Coordination and response in humans can be illustrated as below:

stimuli — recyptors — intergration centre- e¢fectors - response

Adapt to surrounding temperature
Move to a safe place

Obtain §good Sources

Obtain partners

Regulate internal environment via homeostasis




Bwim

Consists of gorebrain, midbrain and

hindbrain

CENTRAL NERVOUS
SYSTEM (CNS)

Cpivl ot

Tubule extension grom the brain
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HUMAN NERVOUS
SYSTEM

e Branch ¢rom the brain

e Connect the brain, sensory

organs (eyes, ears and nose) and

egfectors (muscles and glands)
at the head
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e Branch ¢grom the spinal cord

PERIPMERAL
NERVOUS SYSTEM

e Connect the spinal cord, sensory

organs and eg{fectors at other
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Censoy veeeplol

Found at the end of cranial and

spinal nerves in organs
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) STRUCTURE AND FUNCTIONS OF THE BRAIN
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‘ CEREBRUM

¢ The largest and most complex structure prasant in the frontal part of the brain.

¢ The surfacs is folded to incraasa the surface area to hold more narves,

¢ |t is the centre that controls emotions, hearing, sight, parsonality and controlled actions.
¢ The cerabrum raceaives information and stimuus from tha receptor.

* This information is andysed, integrated and comalated to produca sansory parception.
¢ The regponse is detarmined and instructions ara given to the effectors.

¢ The cerabrum is dso msponsiole for higher mental abiities auch as learning, mamorising, linguistic
skils and mathematics skilla.

CEREBELLUM

Maintaing body
balance and
coordination of
muscle contraction
for body
movement.

HYPOTHALAMUS

¢ Coordinating homeostasis.

¢ |tis the control centre that
requiatas body temperature,
water balance, blcod
prassure, and sanzas hunger,
thirst and fatigue.

¢ The hypothdamus connects
tha nervous systam to the
endocrine system through the
pituitary gland.

¢ Controls the secration of a
faw typas of pituitary gand

hormeones,

MEDULLA OBLONGATA

¢ |Located at the basa of the ¢ Located at the antarior of the carebellum.
hypothalamus. * Controls involuntary actions such as

¢ The main gland in the endocrine systam. heartbaat, braathing, food digastion,

* This gland sacretas hormones that vascconstriction, blood pressure,
control the sacretion of hormones by peristalsis, vomiting, coughing, sneezing
other endocrine glands. and swallowing.
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STRUCTURE AND FUNCTION OF THE SPINAL CORD

a) Located within the vertebral column
b) Function to control reglexes and convey Signals grom and to the brain

c) Surrounded by cerebrospinal ¢luid to provide nutrients and cushion the spinal

cord
e
The sansory neurones’ call bodias am The dorsal root contains the axon
clustered in the dorsal root ganglion of the sensory neurcna that sends

nenwe impulses from the sensory
recaptor to the spinal cord.

o~
myelin-coated askon)
- - - 2 SPINAL NERVE
et The spinal nanve contains
The ventral root contains the motor neurone that sands  _Torore | tha sansary neurons and

nene impulses from the spinal cord to the affiector. MOIOr Newurone.

I.  Peripheral nerves consist of Ssomatic and autonomic nervous systems,

2. The somatic nervous system controls all voluntary actions.

3. The autonomic nervous system controls involuntary actions such as heartbeat
and blood vessel contraction.

Y. The gunction of peripheral nervous system is to connect sensory receptors and

effectors to the central nervous system.
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SBFUEture Of & WMeurome

Neurones are cells in the nervous system that transmit nerve impulses

Arah penghantaran inspuls
I e NAgferent neurone is also known as sensory neurone

.ILL'lI Wi A . . .
! e Send nerve impulse grom receptor to brain and spinal
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a) Controlling and integrating nerve impulses that are transmitted by stimulates
receptors

b) Allow nerve impulses to be transmitted only in one direction bex—ause
- synapic vesicles only present at the synaptic terminal

- receptor is only present at the postsynaptic
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Electrical impulse reaches synaptic knob and approaches presypnatic

membrane

i

Triggers synaptic vesicle to move towards presynaptic membrane

o

Synaptic vesicle guses with presynaptic membrane “

(=

=

Neurotransmitters (chemical substances) stored in synaptic vesicle are

released across the synaptic clegt

HE

Neurotransmitters bind with receptors at the postsynaptic membrane

(=

Generates new electrical signals/impulses

(=

Impulses will move along postsynaptic neurone or eggector



172.4 VOLUNTARY AND INVOLUNTARY
ACTIONS

veluntary action and inveluntavry action |

Vottla/vy Atliovy

- o .Eggector: skeletal muscle

.o Involved by somatic nervous system

~* Involve processes of analysis, integration, and interpretation o information
e ‘According to our own will

- Inte:rpretation of i:n(:or:m_at}ion in cere'br.ulm

~ o Example: Writing, taking books, raising hand to answer a question

Tvwelr vy Atliovy

e Effector: smooth muscle, cardiac muscle, gland
- o ‘Do not involve processes-of analysis, integration, ‘and interpretation o ingormation -
e ,\nvolved' by autonémic:nerVous Sx;s'tem‘ | ' ‘ |

o 'Occurs automatically without notice 0.0
1 & Inte:rp.reta.tion of iin(:or:matlion in med-uua :obto:nqata

o Example: Heartbeat, peristalsis, sneezing, blood pressure

I Spinal reglex action involved Skeletal muscle as an eg¢gector.

~a) This action is an involuntary action that controlled by Spinal cord and responds
quickiy-and-spontaneously toward external stimulus. -
| b)  Nerve ihnpu\Se is sent {:rorﬁ receptdr to Sp'ma( cord arid (:r:om Spinal cord to
" effectors
. c) Thé pathway paséed bQ .the nerv.e im-putsé in :a reglex ‘ac.tién iS known as re(:léx afc

~d) Example of the spinal ;rectgx action that involved two neurones is knee jerk
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dorsal root

neyrone

doesal root 2
I spinal cord

sensory  gangion \ X ’

‘I
/’ ventral
tendon below roct
the kneecap
©
leg jerks
forward . _
iceps femors
O \ muscle

The reglex arc of knee jerk:

1. Qlinsttte ;2.;

The tendon be\ow kneecap is

knocked

2. Goeoy etiove /

Sends nerve impulSe the spinal SP"\G‘ COrd

cord

: ~ : Spinal cord
Quadriceps muscle contracts

Q

€.

Stretch out the quadriceps .

muscle (stretch receptor) and

triggers nerve impulse

Receives the nerve impulse

Grom Sensorq neurone and Send

|t to e;(:ector

| lf{mpm/we

Leg k|cks {-‘orward



“e) "Example o¢ the Spinal reglex action that involved thréee neurones is hand or oot

. pull grom.an object.
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Factors

MULTIPLE SCLEROSIS

Body immune system attacking
myelin sheath of nerves in

central nervous System

Aggects activities of brain
and spinal cord

Disturbs coordination
between central nervous
system and peripheral

nervous System

AZNEIMER

Brain cells degenerate and die
progressively

Usually occur in Senior citizen
Individual experienced brain
injury

Genetic gactor

Ligestuyle

Memory loss

LosS of intellectual and
socialise skills

Unable to take care o¢

themselves

PARKINSON

LeSS Secretion o dopamine
Usually occur in senior citizen
progressively

Usually occur in man

Genetic ¢actor

Shaking (tremor) o¢ body
Movement becomes slow
Muscles become weak
Diggiculty in balancing
body

LOU GEMRIG
AMNYOTROPHIC
LATERAL
SCLEROSIS

Motor neurone degenerates and
die
Age factor, between 40 — 60

Genetic ¢actor

Aggects somatic nervous
system

Skeletal muscle unable to
gunction progressively
Finally, skeletal muscles
gor moving, ingesting,
Speaking and breathing

unable to gunction

ATTENTION-DEHICIT
NYPERACTIVITY
DISORDIR

(ADMD)

Genetic gactor

Premature baby, begore 3%#th
week or underweight
Pregnant mother who smokes,

alcoholic and drug abuse

Unable to pay attention,
hyperactive and easy to

get bored




Eccects oF Aruo abuse on Human cooraination and
resronse

@ ). STIMULANTS DRUG

e Examples: cocaine, nicotine, amphetamine, metamphetamine, ecstasy pill and
caggeine.

e Accelerates nervous system activities

e Egfects: agfecting the gunctions o the blood circulatory system (high blood
pressure and heart ¢ailure), digestive system (loss of appetite), and nervous

system (mood changes, vandalism, tendency to commit suicide), kidney ¢ailure

/. DEPRESSANT DRUG " a

then causing hallucinations and depression

e Examples: barbiturates, tranquiliser, morphine and heroin, QQ

e Delays activities o§ nervous system.

e Reduces blood pressure, relaxes muscles, relieves anxiety and promotes Sleep

e Egfects: memory loss, unable to pay attention, respiratory problems, lung carc.r,

liver and brain damage, muscle cramp, drowsiness, delirium and coma

5. LERECTS OF ALCOMOL ABUSE ON HUMAN
COORDINATION AND RESPONSE

e Ingluences ability to think and make decision
e Slowing reglex actions, poor muscle coordination, ¢ail to control body balance and
digficulty in estimating distance

e Blurred vision, congusion and mental disorders
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19.6 The EROOCIIRG SUSTOR
l |

I.  Endocrine gland iS a ductless gland that Secretes hormone directly into blood.

The endocrine gland consists of a mass of cells, tissue or organ.
2. Hormone is a chemical substance made up o§ protein or Steroid which can
regulate physiological processes in humans and animals,

3. how hormone works in human endocrine system,

Hormon dizembeskan ke

Jdalam aliran darah ,
Sl sasaran mencrima bormon dan

mengakibatkan perubaban tertenta

Sei-sel Galam kelevar
merembeskan hormon




THE RUNAN ENDOCRINE SYSTEN WORMONES SECRETED

N CEEE

KELENJAR TIROID

/ ) Hormon Troksna

Hormon: Aldasteron ( r Tisu/organ sasaran: Somua tisu

Fungsi Menngeatian \ | o Meningkstkan

panyeapan semula gisrm metabolisme

mineral di ginjal *  Maningkatkan subu badan

Hormon Admeraira < o Mengeusl atur pertumbuhan

Tisuw/organ sasaran: Tisu San perkomtangan

ctot, hatl dian janhung / 7

W' | I.\

Vergnams || [ e
grda chan asid iBmek X

o Meningkathan kacie Tisw/organ sasaran:
DETEiNIAn din /’1 otot dan tsu adipos
deryulan jErtung / k F :;ﬂ WWU?::

o : k’\ l | 'l || | m cdarah
mgi Sy d '|| menggaiakkan perusaran
mengecutian sakr dieahy | [/ ] VORI

Y | \ | | *epada gekogen
J / " \ | | Hormon: Giukagon
/ / | Tisw/organ sasaran: Hal
| 4 (€ | otot dan tsu acipos
| | ‘ Fungsi
N\ l o  Moningkatkan aras
l a1 ) glukosa darah
\ {‘U _ | I B Menggalakdcan (b an
\\\ \ f gliogen kepada glukosa E
J \ ’I 3
Yy e
|

Hormon: Testosteron S,

Tisu/organ sasaran: —1 | Hormon: Estrogan

Gonad, kulit, otot can tulsg Tisw/organ sasaran: Gonad kuld, otot dan tulng

Fungsi Merangsang Fungsi

parkambangan cirl-cir| e Maangsang perkembangan oni-irl seks sekonder

Seks sekunder lelaki dan DOMFTOUT AN Kermatangan 1ol

o Mambale senta merangsang paenebaian dinding ubanus
Hormon: Progesteron
Tisu/organ sasaran: Gonoad

_ | sparmatogenesis
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Punstions

Hyrothatanmus Gonadotropin Pituitary gland Regulates activities o
releasing hormone pituitary gland
(GnRH)

Pitvitary 91and | crowth hormone Bone and muscle Stimulates growth

(Anterior wbe) (GH) especially in bone and

Muscle

Follicle stimulating
hormone (FSH)

Testis and

ovary

Stimulates development
o¢ gollicle in ovary and

Sperms in testis

LuteiniSing hormone

(LH)

Testis and

ovary

Stimulates testis to
produce testosterone in
male

Stimulates ovulation
and gormation o¢

corpus luteum in gemale

Thyroid stimulating
hormone (TSH)

Thyroid gland

Stimulates thyroid
gland to Secrete

Thyroxine

Adrenocorticotropic

hormone (ACTH)

Adrenal gland

Stimulates adrenal
cortex to produce

hormone cortisol

Pitvitary oana
(Posterior wobe)

Oxytocin

Uterus

muscle and milk

Stimulates muscular

contraction in uterus

gland during baby delivery
Stimulates milk gland to
secrete milk
Antidiuretic Kidney Stimulates reabsorption

hormone (ADH)

of water
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Tryroid otana

Thyroxine

All tissues

Stimulates and maintain
the rate of metabolism
in body

Controls physical
growth and normal

development o¢ brain

Pancrease

Insulin

Liver , muscle

and adipose tissue

Lowers blood glucose
level by stimulating
uptake o§ glucose into
cell gor metabolism
Converts excess glucose

into Glycogen

Glucagon

StudYWithadmin

Liver, muscle and

adipose tissue

Rises blood glucose level
by stimulating
conversion o¢ glycogen

into Glucose

Aarenat owand

Adrenaline

Heart, liver, and

muscle Tissue

Rises blood glucose level
Rises metabolic
activities such as
heartbeat rate,
breathing rate,
vasodilation and
vasoconstriction gor
preparing body in
“gight or ¢light”’

Situation

AldosSterone

Kidney

Stimulates absorption

of mineral salt in kidney

Testis

TestoSterone

Gonad, skin, muscle

and bone

Stimulates development
o§ secondary Sexual

characteristics in male




Oestrogen Gonad, skin, muscle e Stimulates growth o¢

and bone uterus wall agter
menstruation

e Stimulates development
o§ secondary Sexual
characteristics in

gemale

Progesterone Gonad e Stimulates development
of uterus wall

e Stimulates development

o¢ placenta

COORDIMNATION OF BOTH (NERVOUS SYSTEN SYSTEN I
AN ADXTOUS SETUATIOMN

Example: Chased by a wild dog.
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Stimulus o§ ¢ear occurs

Nerve impulse sent to the central nerves

Central nervous system interprets ingormation
Stimulus of gear occurs
Heartbeat increases .
A7 777777 StUdYW/ithadmin
Blood pressure increases

Metabolic rate increases

© ® MO oL ow N

Blood glucose level increases

o

Energy production increases

Skeletal muscles use the energy produced to ¢ight or ¢light



COMPARESON BETWEEN NERVOUS SYSTEN AD ENDOCRINE SYSTEN
ORINELARIICS|

. Both systems play important roles in coordination and reSponse o¢ body
toward stimulus

. Coordinates all body activities

e Both systems have cell, tiSsue or organ as target

UETUOUSES yStein!

. Consists of nerve tissue

e Signal is transmitted via nerve impulse and neurotransmitter
. Signal is sent along the neurone

e Transmission o¢ electrical impulse iS rapid

. Region o¢ response iS small, limited to Specific region

. E¢fect is Short-lived and reversible

. Involves voluntary and involuntary actions

. Involves in movement o¢ body

ENAOCIaNCESyS tean!
e Comprises of endocrine gland
e Signal is sent via hormone
e Signal is sent by blood circulation
e Delivery o¢ hormone is relatively slow
. Region o§ response iS wider, involved gew target organs
. E¢fect is long lasting and irreversSible gor certain hormones
. Only involves involuntary actions

. Involves in physiological processes in body
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~W-Whﬂmnees Can ccw—M-humenwhen—emdeeﬁne—gﬁe«rds—seem*e

_honmone in|less or more than normal quantity. . B

2 ﬁhe eftects are as table below:

HORMONAL jMbalance and itS Related diseases
| | I | | | I | |

L |
I I I

DEFICIENCY HORMONE OVER SECRETION
— +  Dwarfism 6ROWTH HORMONE +  Gigantism '_
___*  Pituitary dwarfism *  Acromegaly |
* Goitre THYROXINE *  Hyperthyroidism
"+ Cretinism «  Graves' disease =

. Hypothyroidism ...
*  Myxedema

* Diabetes mellitus INSULIN *  Hypoglycaemia
— *  Hyperglycaemia —
.......... * Diabetes insipidus ANTIDIURETIC e Oecdema
HORMONE (ADH) * Hyponatrimia
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