. _ + The is
(oevinalions aned espense e o

O Organisms have the ability to an
in their environments and RESPONSE
to these changes
O This ability is called while > R95P°f‘se £o the way -
the that the organisms after detecting a
. stimulus
iS known as a d
(plural: stimuli) » The part of the body that
is called the

A The stimulus is divided into
» Receptors and effectors

types
to sujtable changes
i imulu
Stimulus £rom the external depending on the stimulus detected
» Example of effectors
environment include light, 61)P|M f effect
u
sound, smell, taste, ) scles
2
surrounding temperature, glands
pressure and touch COORDINATION
o _ 0 Coordination is a
Stimuli from the internal
. _ by that ends in
environment include changes
by effectors
in blood osmotic pressure,
' ¢ Coordination that the
changes in body temperature
_ overall activities and systems of an
and changes in blood sugar
organism function and are
level
as a
RECEPTORS
0
+ Mammals can via the The and
as IS |>y
systems
\ 1. Nervous system
+ When a receptor a stimulus
2. E i
such as sound, the stimulus is . Endocrine system
¢ Both systems to
to
+ . . and
Nerve impulses are to the brain

through or
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- : In the integration centre (the brain),
Stimulus from the external environment nerve impulses are interpreted and

(example: the sound of phone ringing) a response is triggered

Detected by sensory
receptors in the sensory
organs and transformed into
nerve impulses

Effector (hand muscles)
produces a response
(answering the telephone)

FIGURE 12.1 Main components and pathways involved in detecting and
responding to changes in the external environment

erve impulses Integration centre
‘;’: :::;g:;° ugh (cardiovascular
> control centre in the

Detected by receptors neurone fo the e i
(baroreceptor) in the aortic integration centre / ' ulla Oblongata)
arch and carotid artery
The cardiovascular
control centre sends
nerve impulses through
the motor neurone to
the effectors

Y

The effectors

react (weakened
Stimulus from . contraction of cardiac
the internal ' muscles and the
environment v expansion of blood
(example: blood vessels' diameter)
pressure increases to reduce the blood

during running) ¢ o press:lre to the
normal range
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IE ﬁ ﬁ ® The sensory receptors that detect
internal stimuli are present in
specific internal organs such as the

pancreatic cells that detect blood
sugar |level

® Sensory receptors found at the end
of the nerve fibres detect
information in the external and
internal environments

® The location of receptors will
depend on the type of stimulus

detected
® Each type of receptor is usually PREER e Poal Light
sensitive to a specific stimulus Thermoreceptor Change in
® For instance, the sensory receptors temperature

Chemoreceptor Chemical substances
that detect external stimuli are hemorecept hemical substance

Baroreceptor Change in pressure

found in special sensory organs such
as

a) Eyes

b) Nose

c) Tongue

d) Skin

receptor (photoreceptor)

light stimulus

Sensory neurone
~ (optic nerve)

FIGURE 12.3 Detection of external stimulus by the photoreceptor

3 |CHAPTER 12 — COORDINATION AND RESPONSE IN HUMANS



[lecessily o sespense

A The of to
in the external environment
and to the stimulj is
very for the
For some animals, a in
the
animals to for
The of organisms to
in the
is also so that the
information can be to

The integratijon centre will then
this information to the
to to the changes
For instance, when the

, this information will
be to the integration
centre by a receptor
The integration centre will send

to the effectors to
the to

In conclusion, humans and animals
to to the
changes in the environment



WAW W"l/ CEREBRUM

O The
£ The human nervous system is in the part
of or of the brain
O The is to the
@ This system is divided into to
O Itisthe that
a  The central nervous system , , ,
b The peripheral nervous system and
© The includes O The cerebrum
1 Brain and from the receptor
2 Spinal cord O This information is ,
@ The and to
consists of
i 12 pairs of cranial nerves O The response is and
ii 31 pairs of spinal nerves are to the
& The
from and to the brain O The cerebrum js also for
& such as

from and to the spinal cord

The ceitlval nesvous ™

HYPOTHALAMUS
system ‘
+ It is that
, and ,

N Brain is of and

+ The hypothalamus the
N The brain is the and to the

for humans through the

N The of the brain + the of a few

I. Cerebrum
II. Hypothalamus
III.  Cerebellum
IV.  Medulla oblongata
V.  Pituitary gland



CEREBELLUM

A and

for body movement
MEDULLA OBLONGATA

® Located at the of the

® Example
1) Heartbeat
2) Breathing
3) Food digestion
4) Vasoconstriction
G) Blood pressure
6) Peristalsis
7) Vomiting
8) Coughing
9) Sneezing
10)Swallowing
11) Blinking

PITUITARY GLAND

— Located at the

— The in the

— This gland that
other endocrine glands

% The spinal cord is within
the and is
that and the

% The of

by

 Ina , the
looks like a or the
% Grey matter of cell
and is by white
matter
¢ White matter of
and
the spinal cord
¢ The spinal nerve from the
through
or which are

a) Dorsal root
b) Ventral root
¢ The function of the spinal cord is

i) To a few types of
sensory information and to
send responses through the
motor neurones

ii) To reflex actijon

iii) To the brain with the
peripheral nervous system

*,

DORSAL ROOT GANGLION

O The are
in the dorsal root ganglion

DORSAL ROOT

A The dorsal root of
the that
from the sensory receptor
to the spinal cord

VENTRAL ROOT

N The ventral root the
that
from the to the effector

SPINAL NERVE

v" The spinal nerve the
and



Relay Neuron

Sensory Neuron

Motor Neuron

Spinal Cord

THE FUNCTION OF THE PERIPHERAL
NERVOUS SYSTEM

O To
effectors to the central nervous

sensory receptors and

system

Cerebrum | <

Hypothalamus

Pituitary
gland

Grey
matter

A

White
matter

e pesiphesal newssus
systen

The consijsts of

1 Somatic nervous system
2 Autonomic nervous system

THE SOMATIC NERVOUS SYSTEM
v all controlled actions

THE AUTONOMIC NERVOUS SYSTEM

® involuntary actions
® Examples
1. Heartbeat
2. Contraction of the blood
vessels

Medulla
oblonaata

Cerebellum

» | Spinal cord

Dorsal root
ganglion

Dorsal root

Spinal nerve

Ventral
root




sy and, synapse

Q The nervous system is

known as
A The of a neurone
consists of
i Cell body
ii Axon
iii Dendrite

iv. Myelin sheath
v A node of Ranvijer
vi Synaptic knob
A There are
I.  Sensory neurones

of neurones

II.  Relay neurones
III. Motor neurones

DENDRITE
» are of the
cell body
» Dendrite from

other neurones or the external

environment and them to the
cell body
CELL BODY
o A of a and
called
O The cell body and

metabolic activities

NODE OF RANVIER

¥ Certain neurons have parts that are
by the at
regular along the axon
¥ This is known as a

¥ The node of Ranvier

of nerve
impulses by the
to from one node to
the following node
AXON

v" Axon is an of the
body cell

v' Axon out of the cell

body to other neurones or effectors
MYELIN SHEATH

» Myelin sheath is an
that
» Function of the myelin sheath:

1 neurones from injury

2 Functions as an for
electrical impulses

3 nutrients to the
axon

SYNAPTIC KNOB

e The isa at
the of the axon branch
® The synaptic knob to

muscle cells, gland cells or other
neurone dendrites



MOTOR NEURONE

& Can be in the of
the spinal nerve
& from the
of the central nervous
system and to
effectors (muscles, glands) to
the appropriate response
# The cell body is in the
of the spinal cord

axon )

nucleus
dendrite

—e synaptic
direction of impulse flow knob
cell I Motor neurone
body
SENSORY NEURONE
d in the of the
Sspinal nerve
a from the

sensory organ receptors to the
central nervous system

v

T~

Node.o{T Synaptic \\\
Ranvier knob \

O The cell body is in the

O Dendrites from
receptors and them to the cell
body

U The nerve impulses are
from the through the
to the

dendrite

direction of impulse flow &
—

cell body ~|:

i Sensory neurone

& ot

axon synaptic
nucleus knob

RELAY NEURONE

N in the central
nervous system
N the to the

N The cell body can be
in the of the
central nervous system
N form the
sensory neurone to the central



nervous system and from the central
nervous system to the motor neurone

direction of impulse flow
————,

dendrite

synaptic knob
cell body

nucleus

I Relay neurone

= Information is the
neurone through
known as

= Impulses are

that along the to
the
= There is a called
that the
from that
the impulses

= Electrical signals that
must be
for impulses to be

to the following neurone

= Synapse nerve impulses to
in one direction
= Therefore, synapses the
types of impulses that through
them

[vansmissien, of wnpubse
WSS W SYapse

—> Impulses are
across synapses
— The chemijcal substances involved are
that are in
that are found at
the of the
— Examples of neurotransmitters found
in most synapses
i) Acetylcholine (iii) Serotonin
ii) Noradrenaline (iv) Dopamine

— The
through synapse is as it
— At first, the will be
to a in the
of a , then the

chemical substance is
to an on the
of the receiving neurone

TRANSMISSION OF IMPULSES ACROSS
SYNAPSES

1 When electrical impulses reach the

, are
into the
2 The
through the synapse and to
which is

a receptor on the dendrite of the
receijving neurone
3 The
and the the
of the so
that impulse can be
through neurone
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mitochondrion

FIGURE 12.9 Transmission of impulses across synapses
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\/ G&M@W/‘j m ¢ For example, you raise
your hand to answer a question
0 Voluntary actions are ¢ The voluntary actions involving the

s such as are by the
1) Walking
2) Talking ¢ Since the information the
3) Brushing teeth cerebral cortex, that is, our
, our
can be

& The cerebrum interprets
the nerve impulse to be

= . sent to the effector.
€ The pupil's receptor Sy
€ Stimulus occurs receives the stimulus neurone
when the teacher and transmits the
uestions pupils. == nerve impulse to the ;
9 S cerebrum through P o .
the sensory neurone. — — :
»
i
€ The pupil raises his
ol Pu ) The effector (skeletal
o oA U i muscles) receives the
question (response), &= :
information,

motor
neurone

relay neurone

FIGURE 12.10 The pathway of information transmission in voluntary
actions that involve skeletal muscles

<]

This is known as a

[MMMW/‘Q’ m ® A reflex action is a a

® Involving skeletal muscles: by
the brain

® The involved in a

THREE-NEURONE REFLEX ARC reflex action is called the

® Several situations immediate ® The reflex action of the
and spontaneous action finger from the sharp pin

e Ifyou your finger and
on a sharp pin, you will your in the
finger without much peripheral nervous system and the

thought spinal cord
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dorsal root ganglion
cell body of sensory neurone

central canal

-'\\ & . l, .. -
\" grey matter
ventral \ \ &

spinal root
nerve white matter

motor neurone
(4 cell body of motor neurone

P

X atl?

@ sensory neurone

Sensory receptor siimulated

(N EN BN ERAN DEAS REN AR RDI A Another reflex action is the nee

01  When a finger is prickled by a sharp jerk or patellar reflex
Pin, the sensory receptor detects the A This reflex uses the nerve pathway
stimulus and triggers a nerve impulse that involves two neurones, that is

02  The nerve impulse is transmitted A. The sensory neurone
along the sensory neurone to the B. The motor neurone
spinal cord A  The doctor sometimes tcsts the

03  In the spinal cord, the nerve impulse offectivencss of someone’s nerve
is transterred from the sensory system by tapping on the Lnee using a
neurone throuoh the synapse to the rubber hammer

relay neurone

o4  From the relay neurone, the nerve
impulse is transterred to the motor
neurone

O5  The motor neurone transters the
nerve impulse from the spinal cord to
the effector (muscle tissue) so that
the finger can be move quickly

13 |CHAPTER 12 — COORDINATION AND RESPONSE IN HUMANS
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stretch

receptor
neurone

dorsal root
sensory ganglion \

dorsal root :
| spinal cord

(1)
'(l
y
tendon below quadnceps
the kneecap muscle motor grey matter |
neurone white
0 matter
leg jerks
forward
biceps femoris
muscle

o'\_

.

THE REFLEX ARC IN KNEE JERK INVOLVING
TWO NEURONES

1 When the below the
iS , the
and the
to nerve impulses

the
to the motor neurone

2 The sensory neurone

in the spinal cord
3 The motor neurone then
impulses from the spinal cord to the
quadriceps muscle
4  The quadriceps muscle
to the front

THE IMPORTANCE OF REFLEX ACTIONS

¢ Reflex actjons
without waiting for
instructions from the brain
0 The additional time that is needed by
the brain to
before triggering a response can

the
on

¢ Since reflex actions
, the



ewous system disease

There are of health issues

N Multiple sclerosis

Alzheimer’s disease

Parkinson’s disease

Lou Gehrig / amyotrophic lateral
sclerosis (ALS)

Attention-deficit hyperactivity
disorder (ADHD)

N Autijsm

N Epilepsy

N Brain paralysis (cerebral palsy)

¥ ¥ ¢

4

MULTIPLE SCLEROSIS

= A as a result of
an in the immune system
that in the

brain and spinal cord
= The damaged myelin sheath

from and to
the brain
ALZHEIMER’S DISEASE
O This disease the to
and to
QO The patient is usually ,
and even in a

familiar place
A If the deterjoratjon of the brain
, the patient will the
, , eat, and

PARKISON’S DISEASE

® Itisthe of the
that in the
limbs, jaw, foot and face
® The patient will also have
body posture and balance

LOU GEHRIG / AMYOTROPHIC LATERAL
SCLEROSIS (ALS)

O This disease is by the
and
that control the movement
of muscles such as chewing, walking
and talking

ATTENTION-DEFICIT HYPERACTIVITY
DISORDER

® A type of brain disease that
someone to ,
and

AUTISM

» A type of disease related to the
in the brain
» Autism causes an individual to
problems communicating
and interacting

EPILEPSY

U The occurrence of
activities in certain parts of the
brain the to



O A person suffering from epilepsy may
become and

BRAIN PARALYSIS (CEREBRAL PALSY)

A Brain paralysis because of
before or after a baby

is born

A It could also in
children between the ages 3-G years
old

A This disease causes in
and the to
function properly

(e bbecls o dowg and
abeehel abuse o fuman
gesyelinalion, and) sespense

—> There are
for medical purposes

of drugs used

is used by
doctors in small quantities to

—> For example,

in cancer patients after

— However, drug abuse other than for
medical purposes can cause serjous
side effects and would most likely be
fatal

— Among the
drug addicts

a. Addiction

b. An addiction that causes
withdrawal symptoms if the
drug is not taken

of drug abuse on

— Among the are
I.  Shivering
II.  Sweating
III. Vomiting

he ebfecls of dags and
aleoliel e newens systom

STIMULANT DRUGS (STIMULANTS)

+ the activity of the central
nervous system
+ Excessive use
which is followed by

SEDATIVE DRUGS (DEPRESSANTS)

° of nerve
impulses
. the mind

HALLUCINOGENIC DRUGS

o5 the user to
X from pain and anxiety

NARCOTIC DRUGS

v the normal functions of the
brain
ALCOHOL
v coordination and thinking
4 of nerve impulses




(C/Vlﬁeﬂfﬁ/iﬂﬂ W — So, the hormones are
into the
— Even though the hormones are
throughout the body in

the blood, the hormones only
and

0 The coordination system of the body
needs cooperation between the
endocrine system and the nervous
system

¢ Both systems play an important role
The hormones

in

0 Even though both systems have on the
different functions, they interact and
and complement each other to
regulate and coordinate all processes — The endocrine system of humans is
and activities in the body made up of many glands

— The glands secrete different

&m Ww 9@ hormones involved in
humans

—> The functions of hormones
i.  Reproduction
- IS of ii. Growth

that iii. Homeostasis
, that is

— The endocrine glands are

pituitary gland

/
/l: ) B
s - )_--|
~— thyroid gland — J'
f
!
/
——— adrenal gland |"
[ /
——— pancreas — II / f
ovary J /' |

testis

¥

FIGURE 12.13 The endacrine glands in the endocrine system of humans



by

4 31

» The

ot
each

feamenes
enedeerine

is the

of the endocrine system because it

that the

» The pituitary gland is at the
of the in the
brain
» The pituitary gland is
, Which are
and the

» Each lobe secretes hormones that
have certain functions

HORMONE | TARGET TISSUE / ORGANS FUNCTION

Antidiuretic | Kidney tubule Stimulates the reabsorption of water

(ADH)

Oxytocin ® Uterine muscles = Stimulates the contraction of uterine muscles

® Mammary glands during birth
= Stimulates the production of milk from the
mammary gland
HORMONE TARGET TISSUE / ORGANS FUNCTIONS

Luteinizing hormone
(LH)

e Ovary
e Testis

O Stimulates ovulation, development of
corpus luteum, and secretion of
oestrogen and progesterone

O Stimulates secretjon of testosterone

Growth hormone

(GH)

Soft tissue, bone

Stimulates growth, protein synthesis and
fat metabolism

Adrenocorticotropic
hormone (ACTH)

Adrenal cortex

Stimulates the adrenal cortex to secrete
hormones

Thyroid-stimulating
hormone (TSH)

Thyroid gland

Stimulates thyroid to secrete thyroxine

Follicle-stimulating
hormone (FSH)

» Ovary
» Testis

v’ Stimulates the development of
follicles in the ovary
v’ Stimulates spermatogenesis




STIMULATING HORMONE

= The hormone that the
iS

known as the

= This includes thyroid-stimulating
hormone (TSH) and
adrenocorticotropic hormone (ACTH)

= For example, TSH the
thyroid gland to secrete thyroxine

TARGET ORGANS

— Hormones that
include growth hormone,
oxytocin and antidijuretic hormone
(ADH)
— For example, GH on the
bone

GONADOTROPHIN-RELEASING HORMONE
(GnRH)

N The
gonadotrophin-releasing hormone
(GnRH)

N GnRH the pituitary gland

to secrete FSH and LH into the blood

ADRENAL GLAND

Q) Hormone: Aldosterone
A Target tissues/organs: Kidney
A Function:
i) Increase the reabsorption of salt
in kidneys
A Hormone: Adrenaline

QO Target tissues/organs: muscle

tissues, live and heart

QO Function:

3. Increases the level of sugar and
fatty acids in the blood

b. Increases the respiratory rate
and heartbeat

c. Increases the rate of metabolism
and contracts blood vessels

THYROID GLAND

# Hormone: Thyroxine
@ Target tissues/organs: All tissues
¢ Function:

1. Increases the metabolism rate

2. Increases body temperature

3. Regulates growth and
development

PANCREAS

Hormone: Insulin

Target tissues/organs: Liver, muscles

and adipose tissues

Function:

1) Reduces blood glucose level

2) Promotes the conversjon of
excess glucose to glycogen

Hormone: Glucagon

Target tissues/organs: Liver, muscles

and adipose tissues

Function:

A. Increases the blood glucose level

B. Promotes the conversjon of
glycogen to glucose

TESTIS

+ Hormone: Testosterone
+ Target tissues/organs: Gonad, skin,

muscles and bones



+ Function:
1 Stimulates the development of
secondary sexual characteristics
in the male and spermatogenesis

OVARY

¢ Hormone: Oestrogen

¢ Target tissues/organs: Gonad, skin,
muscles and bones

¢ Function:

a) Stimulates the development of
secondary sexual characteristics
in the female and maturity of the
follicles

b) Repairs and stimulates the
thickening of the uterus wall

¢ Hormone: Progesterone
0 Target tissues/organs: Gonad
¢ Function:

i Stimulates the development of
the uterus wall and the formatijon
of the placenta

Endocrine (\

system a<
Pituitary gland
Pineal gland w\
Thyroid and
parathyroid
glands
Thymus N

' / Pancreas

M

Hypothalamus

Ovary Nt ‘\ Adrenal
(in femar\‘ | : glands
“ o C

;\ Placenta

Testicle — (durin
(in male) pregnancy’

Tnselsement” of “the newseus
systemy and) endecsine
syslom o Fighl ey
Clighl silwialien

O If you ever been chase by a dog or a
goose, you heart will beat fast and
your palms will sweat. What causes
this condition?

In an emergency or a *

situation, the hypothalamus

to
the and the adrenal
medulla cells are s to
or
These two hormones to
the ina

‘Fight or flight’ situation
This includes an increase in:

I.  Heart rate

II.  Respiratory rate
III. Blood pressure

IV. Blood glucose level

V. Metabolic activity
The heart and

to the brain and skeletal
muscles because
to fight or run quickly

In an emergency, both the endocrine
system and the nervous system work
together to produce an immediate
response to deal with the dangerous
situation
When this mechanism manages to
control this ‘fight or flight’
situation, bodily changes that have
occurred return to the normal range



T ——"

SIMILARITIES

SIMILARRITIES

® Contains target tissues or organs
® Produces a response to a stimulus
® Functions to regulate all activities of the body

DIFFERENCES
NERVOUS SYSTEM ENDOCRINE SYSTEM
The duratjon of the effect is short The duration of the effect is long
It is made up of a network of millions of Consists of ductless endocrine glands
neurons
Signal is in the form of electrical impulses Signals is delivered by organic chemijcal
through neurones substances, which are hormones, through
blood flow
Nerve response is quick and immediate The response is slow and prolonged
The effect of an impulse produces the The effect of hormones produces responses
response of an organ in several organs
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CHAPTER 12.7 — HEALTH ISSUES RELATED
TO THE HUMAN ENDOCRINE SYSTEM

M = Since a large amount of water is lost
through urine, the individual will
M experience dehydration if they do

not drink enough water every day

systom HYPOTHYROIDISM

DIABETES MELLITUS = An adult will experience

hypothyroidism if there is inadequate

— A diabetes mellitus patient does not

thyroxine secretjon
produce enough insulin or cannot use

e = Symptoms include extremely sensitive

the insulin produce

' n P to cold, tiredness and 9ain weight

— As a result, the level of glucose in
the blood is high

— The patient urinates frequently, is iy, rough and
always thirsty, experiences numbness
in the soles of the feet, has blurred

vision, is tired and their wounds heal

easily

much slower
— Whereas, the excessive secretion of
insulin causes hypoglycaemia where
the blood glucose |evel is too low
— Among the symptoms of
hypoglycaemia are fatigue,

difficulties sleeping at night, PHOTOGRAPH 12.4 An individual who has
disordered thoughts, fear, emotijonal hypothyroidism
instability, faints easily and
headache HYPERTHYROIDISM
¢ Hyperthyroidism refers to a
[EOABETESHINSTRIDIS] situation that occurs when too much
= For diabetes insipidus patients, the thyroxine is secreted
posterior lobe of the pituitary gland 4 Symptoms include excessive sweating,
fails to secrete the antidiuretic heat intolerance and weight loss
hormone (ADH) £ Sometimes, the thyroid gland will
= As a result, patients will produce a grow two or three times |larger than
large amount of urine and often feel its original size
thirsty
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» Low secretion of the growth
hormone (GH) during the period of
growth delays the growth of bones
and causes a condition called
dwarfism

» Organs also fail to develop and parts
of the body ratio remain as that of
a child

(O Excessive secretion of the growth
hormone (GH) during childhood
causes gigantism which is a condition
characterised by the abnormal
elongation of bones

QO The individual grows to become
extremely tall

hands of a child with
gigantism

hands of a normal
adult
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@ Summary

COORDIMATION AND RESPONSE IN HUMANS

[

Peripheral nervous system
Lirking the =snsory receptor and
efiectior with the central nermous
sysham
» Sansory recepior
- Chemoreceptor: Detects chermical
substances

Photoreceptor: Detacts light

Controling volumary actions
* Autonomous nervous system
Contraling irvoluntary actions
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