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Homeostasis

The human nervous system

A Structure and function

A The brain (biology only)

A The eye (biology only)

A Control of body temperature (biology only)

Hormonal coordination in humans

Human endocrine system
Control of blood glucose concentration

Maintaining water and nitrogen balance in the
body (biology only)

Hormones in human reproduction
Contraception

The use of hormones to treat infertility (HT

only)
A Negative feedback (HT only)

Plant hormones (biology only)
A Human endocrine system ""é
A Control and coordination (e Y~
A Use of plant hormones (HT only)
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There are many process in the body that keep important substanc
and the body temperature regulated within narrow limits.

"

v T ~  This is called

f\ /N \ '

| |
Edll = similar = standing still

In the human body,

homeostasis controls:

A blood glucose
concentration

Homeostasigs the regulation
(balance) of thenternal
conditionsof a cell or
organism to maintaimptimum
conditionsfor enzyme function
and all cell functions in
response tanternal and A water levels.
external changes. Activity - Homeostasis

better hope - brighter future

A body temperature
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PIXL Homeostasis
In the human body there are control systems that invoivevous responseer
chemical(hormonal)responses.

These are automatic and all control systems include:

Human nervous system Human endocrine system

Pineal gland
Central Nervous System
SR —/:l—Thalamus
Brain L X
22
~ f @jj I~ Pituitary gland
e 1z
Spinal cord /
Thyroid: ) )
|_— Thyroid cartilage
/V of the larynx
— —— Thyroid gland
Peripheral Nervous System | ///\ . ymus T 4 — Parathyroid glands

Ganglion

(on posterior side
7N\ of thyroid)

= —— Trachea

Adrenal glands
@u\j\; Pancreas
Uterus

Ovaries (female)

2 )|
L

Nerve

better hope - brighter future



PiIXL

partners in excellence

Homeostasis

Receptor cells-these are specialised cells that detect a stimulus (changes in

Receptor cells in thekin

detect changes inouch,

pressure, pain and
temperature

Receptor cells in the
nosedetectchemicals in
the air

the environment).

T

Lightsensitive cells in the
retina of the eye detect
changedn light and

colour

Receptor cells in the inne
eardetectchangedn
sound

-

Receptor cells in the
tonguedetectchemicals
in food

better hope - brighter future
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Coordinationcentres they receive and process information from receptors.

Coordinatesnformation from the

Brain receptor cells and sends signals to
the muscles and glands.

Spinal Coc_)rdlnatesmessages from the

g brain and receptor cells and

cor coordinates reflexes.

Coordinates the glucose levels in tf
Pancreas blood

Effectors are muscles or glands in the body that produ
a response to restore optimum levels in the body.
Examples:

A a muscle contracting to lift a leg

A a gland releasing a hormone into the blood.

better hope - brighter future
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Homeostasis
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Define homeostasis.
Why does homeostasis need to maintain optimal conditions?

List three conditions that the body needs to maintain.
What do the two automatic response systems involve?
Define stimuli.

List the receptor cells and state what stimulus they detect.

N o o bk W DbhE

Name the 3 coordination centres in the body and describe wha
each of them coordinates.

8. What is an effector?
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Homeostasis
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PIXL Homeostasis 1 AnswerlT

1. Define homeostasis.

The regulation of the internal conditions of a cell or organism to
maintain optimum conditions.

2. Why does homeostasis need to maintain optimal conditions?
For enzyme action and all cell functions.

3. List three conditions that the body needs to maintain.

Blood glucose concentration, body temperature and water levels.
4. What do the two automatic response systems involve?
Nervous responses or chemical responses.

5. Define stimuli.

Changes in the environment.

6. List the receptor cells and state what stimulus they detect.
Eye (retina) light, Ear¢ sound, Nose; Chemicals in the air, Mouth
(tongue)¢ chemicals in food, Skintouch, pressure, pain and
temperature

better hope - brighter future
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7. Name the 3 coordination centres in the body and describe what
each of them coordinates.

Brain- coordinates information from the receptor cells and send
signals to the muscles and glands.

Spinal cord Coordinates messages from the brain and receptor ce
and coordinates reflexes.

Pancreas coordinates the glucose levels in the blood.

8. What is an effector?

A muscle or gland.

better hope - brighter future
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The nervous system enables humans to react to their surroundings
to coordinate their behaviour.

Astimulusis any change in the
soundings. These are detected by
receptors(cells that detect a change)
and information passes along cells
(neurones) aslectrical impulsego the
central nervous systen(CNS).

G
Nel

TheCNSds thebrainandspinal cord

Peripheral Nervous System

TheCNS coordinatethe response of
effectorswhich may be muscles
contracting or glands secreting
hormones.

stimulusA receptorA coordinatorA effector A response
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There arehree main typesof neurones:

A. Sensory neuroneg these carry impulses from the receptors to the central
nervous system (CNS).

B. Relay neuroneg these connect the sensory neurones to the motor neurones
the CNS.

C. Motor neuronesc these carry impulses from the CNS to an effector.

receptor endings

axon terminals

~ axon

dendrites

better hope - brighter future
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Neuronesare not joined together; they have small gap between the

N

Vesicles Reuptake pump

The gap Is called
asynapse

Neurotransmitter

Receptor

' Synaptic
. cleft

A When an impulse reach
the end of a neurone, a
chemical (jeurotransmitter)
IS released across the gap.

A The chemical theniffuses
across the synapse.

A When the chemical reaches =

the next neurone this starts /N
another impulse

better hope - brighter future




PIXL The human nervous systeart 1- Structure and function

Reflex actions areutomaticandrapid; they do not involve the
conscious part of the brain. The path that a reflex action takes is

called aREFLEX ARC

Reflex actions Spinal cord | g 7 Sensory neurone
are important as -

they protect the
body from injury.

Motor neurone

Reflex action .-
: Hfector ¢ musclesin

Receptor cellsin the arm

the finger .

Source of heat

better hope - brighter future
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Questionl|T!

The human nervous
system
Part 1

A Structure and function

better hope - brighter future
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What is a stimulus?

What is a receptor?

Name the two parts of the central nervous system.
What is an effector?

What does the CNS coordinate?

Put these in the correct order: receptor, stimulus, response,
coordinator, effector.

7. What is the role of the sensory neurone?
8. What is the role of the relay neurone?

9. What is the role of the motor neurone?
10.What Is a synapse”?

11. Describe what happens at the synapse.
12.Why are reflex actions important?

13. Recall the pathway of the reflex arc.

Question IT

o0k whpE
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AnswerlT!

The human nervous
system
Part 1

v/uay)

A Structure and function




I . X L
artners in excellence

What is a stimulus2ny change in the surroundings

What is a receptorells that detect a change

Name the two parts of the central nervous systésmain and spinal
cord

What is an effector2 muscle or gland

What does the CNS coordinatéRe response of effectors

Put these in the correct order: receptor, stimulus, response,
coordinator, effector.stimulusA receptorA coordinator A
effector A response

7. What Is the role of the sensory neuron€rry impulses from the
receptors to the central nervous system (CNS)

8. What is the role of the relay neuronénnect the sensory
neurones to the motor neurones in the CNS.

9. What is the role of the motor neurone?onnect the sensory
neurones to the motor neurones in the CNS.

better hope - brighter future
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10. What is a synapsé®gap between two neurones

11. Describe what happens at the synap$e.impulse reaches the enc
of a neurone; neurotransmitter Is released across the gap. It then
diffuses across the synapse and when it reaches the next neurone
starts another impulse.

12. Why are reflex actions important?ey protect the body from
Injury

13. Recall the pathway of the reflex areceptor A sensory neurone
A spinal cordA motor neuroneA effector

better hope - brighter future
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Thebrain controlscomplexbehaviour. It is made obillions of
Interconnectedneuronesand haslifferent regionsthat carry out

different functions.
cerebral cortex

Threeof the main structuresin the brain are:

A cerebral cortexc is theouter front /
WgNAY 1t SRQ 1 &8SN 2F (K —
responsiblefor intelligence, language,
memory andconsciousness

A cerebellumcis located at the lower
part of the back of the brain and is
responsiblefor voluntary coordinationof
the muscles

A medullac is located in the lower part 0
the brain stem it isesponsiblefor
involuntary coordinationsuch as medulla |
breathing, swallowingandheart rate. Video-The Brain _ C€rebellum

_—

better hope - brighter future


https://www.youtube.com/watch?v=5_vT_mnKomY

P|X|— (HT biology only]

Aneuroscientistis a scientist that studies the structure and functiol
of the brain. The complexity and delicacy of the brain makes
Investigating the brain and treating brain disorders very difficult.

Neuroscientists use Studying brain damage

different methods to study -

how the brain works:

A studying patients with
brain damage

Damageto different brain areas
produces different behavioural and
psychological effects.

A electrically stimulating
different parts of the

brf?un | Forexamplg damage in the front end
A using magnetic of the braindisturbs the abilityto

resonance imaging make decisions, whereas damage to

(MRI) scanning. the back of the brain disturbs vision.

better hope - brighter future
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Electrically stimulating different parts of the brain

Anelectroencephalogram (EEG$) a test used to find problems
related toelectrical activityof the brain. An EEG tracks and records
brain wave patterns. By stimulating different parts of the brain and
observing what happens, it is possible to get a greater understand
of what different areas of the brain do.

better hope - brighter future
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Using magnetic resonance imaging (MRI) scanning.
AN B -

Uses strongnagnetic fleldsandradio wavesto produce detailed
Images of the brain and spinal cord. It consists of a large tube
containingpowerful magnets MRI can distinguish between
different types of tissues, including detecting cancerous cells. It is
painless and safe procedure, but uses very expensive equipment
and needs highly trained staff. Video- MRI

better hope - brighter future



https://www.youtube.com/watch?v=gnN6MAaQ_aA

PIXL The human nervous systeart 2- The eye(biology only)

Theeyels asense orgarcontainingreceptors
sensitive toight intensity andcolour.

suspensory ligaments

cornea

pupill
Iris

sclera

N ——  optic nerve
Video- The eye ciliary muscles

better hope - brighter future


http://www.bbc.co.uk/programmes/p011n9qk

PiIXL (biology only)

cornea Transparent layer at the front of the eye, it refracts ligh
Into the eye.

Irs The coloured parof the eye, contains muscles that
control the amount of light entering the eye.

pupill The hole in the middle of the iris that lets light in. Its
diameter is controlled by the iris.

lens A transparent, biconvex structure in tiegethat refracts
light onto the retina.

retina Thin layer of tissue at the back the eye that contains
receptor cells for light and colour.

sclera Tough white supportingvall of the eye.

ciliary muscles Muscles that are connected to the lens by the suspen;

ligaments; they change the shape of the lens.

suspensory ligaments | Theseconnect the lens to the ciliary muscles.

optic nerve Carries impulsesom the retina to the brain.
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Accommodationis the process athanging the shape of the lerte
focuson nearor distant objects

lens retina
cornea g
Tofocuson adistant object Tofocuson anear object

w GKS OAfALFNE Yodzai&iSS 2O ANBIINE Y
w 0KS adzalISyaz2NE (IKAS3 lavasyLisa, al2M
pulled tight w UKS tSya Aa i
w GKS tSya Ara Odfraes lightefstomyly. i KA
only slightly refracts light rays.

Video- accommodation

better hope - brighter future


https://www.youtube.com/watch?v=43hu11ah28Q

PIXL The human nervous systemart 2- The eye(biology only)

Two common defects of the eyes are/opia(short sightedness) and
nyperopia(long sightedness) in which rays of light do not focus on the ref

Myopia (short sightedness)
A People who are short
sightedcannot focuson
objects that arear away.
A It usually occurs when the
eyeballistoo long.

Normal vision

Myopia | & The light rays from distant
objectsfocusin the eyeball
in front of theretina.

w _ A Myopia can becorrected
Correction .
| with lens with concave lenseso that

the light rays focus on the

T retina.
Concave lens

better hope - brighter future




PIXL The human nervous systemart 2- The eye(biology only)

Hyperopia(long sightednessl
A People who are long sighte
cannot focuson objects

that arenear.

A It usually occurs when the

| eyeballistoo short.

Hyperopia | A The light rays from distant
objectsfocusin the eyeball
behindthe retina.

A Hyperopiacan becorrected
with convex lenseso that
the light rays focus on the

T retina.

Convex lens

Normal vision

Correction
with lens

better hope - brighter future
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There are new technologies available to correct vision these includ

Contact lenseg these can béiardor softand are | __ M
iInserted directly into the eye and sit on the cornea.”
This then refracts the light raysdvantages ‘
lightweight, almost invisible, good for people playin |
sports.Disadvantageg not a permanent solution o '”Csoer::g‘g?e?“’sﬁ

and they can cause irritation and infections. contact lens

—

Laser surgerg the other layer of the cornea is peeled bacl
and lasers are used change the shape of the cornea so
— that the light rays will refract and form an image on the
| oo e retina. Advantagesg permanent solution to correct vision,
Disadvantageg a surgical procedurean cause infections.

cornea during
LASIK procedure

Lens replacemeng surgery refers to a medical procedure
where an artificial acrylic or silicone lens is implanted into
the eye to correct problems with visioAdvantagesg
permanent solution to correct visiomisadvantageg a
surgical procedurezan cause infections.

better hope - brighter future
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Human body temperaturdas 37°C, this is
the optimum temperaturefor enzymes
to work effectively.

Body temperature is monitored and
controlled by thethermoregulatory
centre (hypothalamus) in thé@rain.

Thethermoregulatory

centre containsreceptors
sensitive to the temperature
of the blood Theskin
containstemperature
receptorsand sendsiervous |
impulsesto the e okl sneings

thermoregulatory centre. temperature ' — L B
Surface ofthe skin

better hope - brighter future
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Vasoconstriction Vasodilation

If the body temperature €0 low, If the body temperature €00 high,

blood vessels constrict blood vessels dilat€¢vasodilation)
(vasoconstriction), sweating stops andsweat is producedrom the
andskeletal muscles contract sweat glands Both these mechanisms
(shiver). cause a transfer of energy from the

Video- Temperature requlation skin to the environment.

better hope - brighter future



https://www.youtube.com/watch?v=vJhsyS4lTW0

Question| T!

The human nervous
system
Part 2

A The brain (biology only)

A The eye (biology only)

A Control of body temperature
(biology only)




PIXL The human nervous systerart 2-
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Name the three main parts of the brain and state the role of eacl
How do neuroscientists study the brain?

What is an EEG?

What is an MRI?

What does an MRI do?

Label parts & | on the diagram below:
A

R e

mm Q) Ofw

better hope - brighter future
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/. Write the name of each part of the eye Iin the table below:

Transparent layer at the front of the eye, it refracts light into the eye.

The coloured parbf the eye, contains muscles that control the amount
light entering the eye.

The hole in the middle of the iris that lets light in. Its diameter is
controlled by the iris.

A transparent, biconvex structure in tiegethat refracts light onto the
retina.

Thin layer of tissue at the badk the eye that contains receptor cells for
light and colour.

Tough white supportingvall of the eye.

Muscles that are connected to the lens by the suspenBgayments; they
change the shape of the lens.

Theseconnect the lens to the ciliary muscles.

Carries impulseom the retina to the brain.
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8. What is accommodation?

Question IT

9. How does the eye focus on distant objects?

10. How does the eye focus on near objects?

11. What is myopia? How can it be corrected?

12. What is hyperopia? How can it be corrected?

13. Name three ways that vision can be corrected.

14. State the optimum human body temperature.

15.What part of the brain monitors and controls temperature?
BIOLOGY ONLY:

16. Describe what happens in vasoconstriction and vasodilation.
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Answerl 1!

The human nervous -_
S Znunuw}

A The brain (biology only)

A The eye (biology only)

A Control of body
temperature (biology only)

better hope - brighter future



PIXL The human nervous systerart 2-
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1. Name the three main parts of the brain and state the role of eaelebral
cortexcAda GKS 2dziSNJ WogNAY {1t SRQ I &°¢
intelligence, language, memory and consciousnegebellumg is
located at the lower part of the back of the brain and is responsible for
voluntary coordination of the muscleanedullac is located in the lower
part of the brain stem. It is responsible for involuntary coordination suc
as breathing, swallowing and heart rate

2. How do neuroscientists study the braiguidying patients with brain
damage, electrically stimulating the brain and using magnetic resonan
Imaging (MRI) scanning.

3. What is an EEGZectroencephalogram (EEG) is a test used to find
problems related to electrical activity of the brain.

4. What is an MRIZ device that uses strong magnetic fields and radio
waves to produce detailed images of the brain and spinal cord.

5. What does an MRI dad?RI can distinguish between different types of
tissues, including detecting cancerous cells.

better hope - brighter future



PIXL The human nervous systedart 2-
AnswerlT

6. Label parts &1 on the diagram below:
A. suspensory ligaments

= |ens : = : l. I’e'[ina

H. optic nerve

G. ciliary muscles
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7. Write the name of each part of the eye in the table below:

cornea Transparent layer at the front of the eye, it refracts light into t
eye.

Iris The coloured parof the eye, contains muscles that control the
amount of light entering the eye.

pupil The hole in the middle of the iris that lets light in. Its diamete
controlled by the iris.

lens A transparent, biconvex structure in tlegethat refracts light
onto the retina.

retina Thin layer of tissue at the bacdk the eye that contains receptol
cells for light and colour.

sclera Tough white supportingvall of the eye.

ciliary muscles Muscles that are connected to the lens by the suspensory

ligaments; they change the shape of the lens.

suspensory ligaments Theseconnect the lens to the ciliary muscles.

optic nerve Carries impulsefo the retina to the brain.




PIXL The human nervous systeraart 2-
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8. What is accommodationihe process of changing the shape of the lens focus
near or distant objects

9. How does the eye focus on distant objects® ciliary muscles relax, the
suspensory ligaments are pulled tight, the lens is then pulled thin and only sligh
refracts light rays

10. How does the eye focus on near objects® ciliary muscles contract, the
suspensory ligaments loosen, the lens is then thicker and refracts light rays stro
11. What is myopia? How can it be correctéd@rtsightedness, it can be correcte
with concave lenses

12. What is hyperopia? How can it be correctéd?Pgsightedness, it can be
corrected with convex lenses

13. Name three ways that vision can be correct€dPtact lenses, laser surgery ar
lens replacement

14. State the optimum human body temperatuf°C

15. What part of the brain monitors and controls temperaturéizrmoregulatory
centre

better hope - brighter future
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BIOLOGY ONLY:
16. Describe what happens in vasoconstriction and vasodilation

A If the body temperature is too low, blood vessels constrict (vasoconstriction),
sweating stops and skeletal muscles contract (shiver).

A If the body temperature is too high, blood vessels dilate (vasodilation) and
sweat is produced from the sweat glands. Both these mechanisms cause a
transfer of energy from the skin to the environment.

better hope - brighter future
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PIXL Hormonal coordination in human®art 1-

Human endocrine systen
Pineal gland T qQ
o A‘, - Thalamus Theendocrine
a8 ' systemis composed
NI 1 — Pituitary gland ;
of glandswhich
secrete chemicals
‘;" Thyroid cartil
N e calledhormones
= | Thyroid gland directly into the
Thymus ‘ L Parathyroid glands blOOdStre am.
(on posterior side
of thyroid)
—— Trachea

Theblood carriesthe hormoneto
a target orgarwhere it produces
an effect.

Adrenal glands

Pancreas

Uterus Compared to the nervous syste
the effects ofthe endocrine

Ovaries (female)

system are slower but act for
longer.

Testes (male)

better hope - brighter future



PIXL Hormonal coordination in human®art 1-
Human endocrine systen

Pineal gland

— Thalamus

Thepituitary glandA Yy 0 KS oOoN}YAYy A& 2F0GSy
It producesandsecretesmanyhormones into the blood.

The hormones arezleasedin responseto changedn body
conditions

These hormones released act orner glandsto stimulate other

hormones to be released to bring about effects that regulate the
body.

Vi

better hope - brighter future
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Hormones released bthe pituitary gland

Hormone Target Effect
ATE-elUEE Kidne Controls water levels in the blood
hormone (ADH) y
Thyroidstimulating Thvroid Stimulates the thyroid gland to secret
hormone (TSH) y thyroxine
Luteinising Ovaries Stimulates egg release and
hormone (LH) progesterone production in the ovarie
Folliclestimulating Ovaries Stimulates egg ripening and oestroge
hormone (FSH) production (in ovaries)
Prolactin (PRL) Breasts Stimulates the breasts to produce mil
Growth hormone | All cells in the Stimulates arowth and repair
(GH) body J P




PIXL Hormonal coordination in human®art 1-
Human endocrine systen

\ Adrenal glands ]

[Pancreas ]

Thepancreasproduces and secretes the hormonesulin and
glucagon.These hormoneszgulatethe blood glucose
concentration./nsulinreducesthe concentration andajlucagon
iIncreaseghe concentration of the glucose in the blood

better hope - brighter future
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Blood glucose concentratiors monitored andcontrolled by thepancreas

Liver

| Sfenmagh Blood glucose concentration

TOO HIGH
v

ThePANCREAS@l|eases insulin

Pancreas
Gallbladder | =~ ‘

= | GLUCOSE movedfrom the
blood into the cells

'

LIVERand MUSCLEells
Gallbladder, Liver, convert exces&1LUCOSHEto
and Pancreas
GLYCOGHNMNr storage

Video- Requlating blood glucose

better hope - brighter future



https://www.youtube.com/watch?v=eDm9hEOn8zc

PIXL Hormonal coordination in hum_an@art 1-
Control of blood glucose concentratioHT ONL?
The control oblood glucose concentratiors an example aflEGATIVE
FEEDBACHKNhIs ensures that, in any control systernanges are
reversedand returned back to the set level.

[ ThePANCREASleases INSULI&I

~ ~

Blood glucose concentration| | LIVERand MUSCLEells convert
TOO HIGH excesdGLUCOSHKto GLYCOGE

o~

TOO LOW GLYCOGHNto GLUCOSE

‘ ThePANCREAS®|eases GLUCAGSjN

[ Blood glucose concentratiorj [LIVEFand MUSCLIeells convertJ

better hope - brighter future



PIXL Hormonal coordination in human®art 1-
Control of blood glucose concentratio

Diabetesis a condition that causes a persohlsod sugar leveto
becometoo high.

Type 1 diabetes Type 2 diabetes

A Adisorderin which the A Adisorderwhere thebody cells
pancreadails to produce no longer respond to insulin
enough insulin produced by the pancreas.

A The lack of insulinauses A Obesity is a risk factor for Type|2
uncontrolled high blood diabetes.
glucoselevels. A Type 2is normallytreated by

A Type 1lis normallytreated with controlling the carbohydrate in
Insulin injections. the diet and by exercise.

better hope - brighter future
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Hormonal coordination In
numans
Part 1

A Human endocrine system
A Control of blood glucose
concentration

better hope - brighter future
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What is the endocrine system composed of?

Question IT

What is a hormone?

How are hormones carried around the body?

Which acts faster, the nervous system or the endocrine system?
Where is the pituitary gland?

What is the role of the pituitary gland?

Name the hormones released by the pituitary gland.

© N o 0 bk~ 0 D P

Name the hormones that the pancreas releases.
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9. What happens to the glucose in the blood when insulin is released?

Question IT

10. HT: Describe the role of glucagon in the regulation of glucose?
11. Which type of diabetes is caused when the body cells no longer
respond to insulin?

12 . State how Type 1 diabetes is treated.

13. State how Type 2 diabetes is treated.
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AnswerlT!

QUALITY |

Hormonal coordination
IN humans

Part 1

A Human endocrine system

A Control of blood glucose
concentration

better hope - brighter future
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AnswerlT

1.
2.

3.
4.

o O

What is the endocrine system composed Gffands

What is a hormone? chemical that is released from a gland in
response to a change

How are hormones carried around the body%he bloodstream
Which acts faster, the nervous system or the endocrine system?
nervous system

Where is the pituitary gland? the brain

What is the role of the pituitary gland®secretes many hormones in
response to changes in body conditions

Name the hormones released by the pituitary glaidti diuretic,
thyroid, luteinising, follicle stimulating, prolactin and growth
hormone

Name the hormones that the pancreas releasesulin and glucagon

better hope - brighter future



PIXL Hormonal coordination in humans Part
partners in excelene AnswerlT
9. What happens to the glucose in the blood when insulin is released?
glucose is removed from the blood and then converted to glycogen ant
stored in the liver and muscles
10. HT: Describe the role of glucagon in the regulation of glucose?
Glucagon is released when the blood glucose concentration is low anc
stimulates the liver and muscles to convert glycogen into glucose
11. Which type of diabetes is caused when the body cells no longer
respond to insulindype 2
12. State how Type 1 diabetes is treatédih insulin injections
13. State how Type 2 diabetes is treat&g.controlling the carbohydrate
In the diet and by exercise.

better hope - brighter future
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PiXL Hormonal coordination in human®art 2- Maintaining
| . . .
water and nitrogen balance in the bod(Blology only)

\Water leaves the
body via thelungs
when youbreath out
(exhalation).

\Water, ionsand
ureaare lost from
the skinin sweat.

Excessvater, ions
andureaare
removed via the
kidneysin theurine.

lonsc include sodium,
potassium, calciumnitrogen.

Ureag A waste product produced
when proteins are broken down.

better hope - brighter future



PIXL (Biology only)

The cytoplasm of body cells is mainly made from water, if [oeésor
gain too much watemby osmosisthey do not function efficiently.

hypertonic isotonic hypotonic

Hypertonic¢ more concentratedsolution than
. . In the cells e.g. concentrated sugar solution
Isotonic¢ same concentratioras the solution
in the cell.
Hypotonic¢ more dilute than the solution in
mg the cells. e.g. water or dilute sugar solution
A When ared blood cellis placed irhypotonic solutionse.g. wateryater
entersthe cell byosmosisand as the volume increases this puts pressur
on the cell membrane and litursts. This iscalled lysis.
A When ared blood cellis placed irmypertonic solutionse.g. concentrated
sugar solutionyvater leavesthe cell byosmosisand thecells shrinkand
the membrane wrinkles This is calledrenation.

A Lysisandcrenationdo not happen in the body if thedneys function
properly as the kidneys keep the blood concentratientonic.

better hope -

brighter future




PiXL Hormonal coordination in human®art 2- Maintaining
e \VALE AN Nitrogen balance in the bod(HT & biology only,

When you have a dietigh
In proteins, theexcess
proteins aredigested
(broken down) intcamino Digestive system
acldsthat are absorbed into
the blood. Theexcess amino
acldsare thendeaminated
(removal of an amino group
from the amino acids) in the
liver to form ammonia,
Ammonia is aery toxic
substance and so it is
Immediately converted to
ureafor safe excretion from
the body in theurine.

«lﬁl

Kidneys

better hope - brighter future



PXL Hormonal coordination in human®art 2- Maintaining
| | _
partners in excellence Water C the urlnary Systen‘(Blology Only)

blood flowing into

the kidney from ' ternal
the renal artery structure of
the kidney
Kidney
blood flowing
from the kidney ureter
Into the renal vein
bladder

urethra —

better hope - brighter future



PIXL (Biology only)

Thekidneys filter the bloodand formurine that is stored in the
bladder. They arécated in the lower backEach kidney has an
outer layer called theortexand an inner layer called theedulla.
There are millions of structures callediney tubules(nephrons)
and this is where the blood is filtered.

There are3 stepsto this process:

1. Filtration of glucose, urea, ions (salts) and =~ &%\

water from the blood.

L 4

2. Selective reabsorptiomf ALLglucose, some
lons (salts) and some water into the blood.

¥

3. Excretionof ALLurea, excess ions (salts) and medulla
excess water into the urine.

ureter



PiXL Hormonal coordination in human®art 2- Maintaining
water ¢ ADH(HT & biology only

Thepituitary glandin the brainmonitors the water levelsin the
olood. Itreleasesa hormonecalled anttdiuretic hormone (ADH).

—

GLOMERULAR CapSULE

GLOMEARULUS
PROXIMAL CONVIDLUTED TURE

DISTAL CONVOLUTED TUBE

|
‘ LE¥OP OF HENLE
‘ ' (NEPHRON LOOF)

COLLECTING DLCT

Kidney
" tubule

—

ADHcauses thexidney tubulesto becomemore permeable to water.
Increased levels of ADH cause the kidneystabsorb more water

better hope - brighter future



PiXL Hormonal coordination in human®&art 2- Maintaining

water ¢ ADH(HT & biology only

[ThePITUITARY GLANBRIOP$eleasing ADH into the bIoo}I

-~

(" )
Increased water content of

N

(Kidney tubuledLES$ermeable ano?
reabsorbLESSvater LESS

the blood (more dilute)
- Y,

. CONCENTRATED e Is produced)

" Decreased water content of
the blood (more

. concentrated) )

g Kidney tubulesl\/IOREpermeabIe\
and reabsorbVIOREwater MORE

\CONCENTRATEEMe IS produced)

~

/

[ ThePITUITARY GLANZ:LEASEADH into the blood ]

This i1s an example of a process controlled by NEGATIVE FEEDE

better ho

pe - brighter future



PiXL Hormonal coordination in human®art 2- Maintaining
water ¢ kidney fallure(Bilology only)

Kidney failureis a medical condition where thedneysno longer
work. Thekidneysare important in homeostasisand if kidneys fail
toxins can build ugn the blood and theconcentration of iong(salts)
gets out of balance.

The current treatments for kidney failure are
Kidney Dialysis and Kidney Transplants

better hope - brighter future



PiXL Hormonal coordination in human®art 2- Maintaining
waler ¢ kidney fallure(Biology only)

Treatmentby [ " Nawml™ (N
dialysis restores the concentratiorfy &= B v
of dissolved substances in the

blood to and has to
be carried out at regular intervals.

In a dialysis machine:

A Bloodhigh in ureaflows betweenpartially permeable membranes
In the opposite direction to the dialysis fluid (maintains the
concentration gradient)

A Thedialysis fluidcontains thesame concentratiorof useful
substances as the blooedhis ensures thatjlucoseandions (salts)
are not lost.

A Ureapasses out from the blood into the dialysis fluid.

better hope - brighter future



PiXL Hormonal coordination in human®art 2- Maintaining
waler ¢ kidney fallure(Biology only)

A diseased kidney is replaced by a healthy dc

kidney. This can be from a live donor or from someone who has die

Organ rejectionis a problem as the

antigenson the surface of the donor
kidney are recognised by thenmune f s BN
systemas foreign and can be attacke = ||
0 (KS andbdiiasSy 0 Q& I

Damaged kidneys

Transplanted

Toreducethe chances of this

happening two precautions are taker

A Immune-suppressandrugs are
given

A A donor kidneywith a similar
WiA&aadzS GeLSQ Aa dzaSR

better hope - brighter future
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(Biology only)

A Available to all

Kidney patients (no

A Patient must limit their salt and
protein intake between dialysis

shortage) sessions
Kidney No need for A Expensive for the NHS
Dialysis immunesuppressan{ A Regular dialysis sessions (up to

drugs 8hrs)cA YLI Qi a 2y |

lifestyle
A Risk of infection

Patients can lead a | A Must take immunesuppressant

more normal life drugs which increase the risk of
Kidney without having to Infection

watch what they eat| A Shortage of organ donors

Transplant

and drink
Cheaper for the NHS

overall

A Transplanted kidney only lasts 8
9 years on average
A Any operation carries risks
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Hormonal coordination In
numans
Part 2

A Maintaining water and nitrogen
balance in the body (biology

only)
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9.

- Biology only- Question IT
State the ways in which water is lost from the bodly.

Sweat contains mostly water. What else can be found in sweat?
What is removed via the kidneys in the urine?

What is a hypertonic solution?

What is an isotonic solution?

What is a hypotonic solution?

What happens to animal cells when they are put in water?

What happens to animal cells when they are put in a concentrated
sugar solution?

HT: What happens to excess proteins in the diet?

10. HT: What does deaminated mean?

11. HT: What is ammonia converted to in the liver?



PIXL Hormonal coordination in humans Part
- Biology only- Question IT
12. Label & G on the diagram below.

better hope - brighter future



PIXL Question IT

13. Name the structures in the kidneys where the blood is filtered.
14. What are the 3 steps in the blood filtering process?

15. Describe what happens in each of the 3 steps of the blood filtering
process.

16. HT: Where in the body are the water levels in the blood monitored
17. HT: Name the hormone that controls the water levels in the blood.

18. HT: What effect does increased levels of this hormone have on th
Kidneys?

19. HT: Describe what happens in the body when the water content o
the blood is too low?

20. HT: Describe what happens in the body when the water content o
the blood is too high?



I . X L
partners in excellence

21. How does kidney dialysis treat kidney failure?

Question IT

22. Describe how the dialysis machine works.
23. How does a kidney transplant treat kidney failure?

24. State the advantages and disadvantages of kidney dialysis and Kit
transplants.

better hope - brighter future
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AnswerlT!

Hormonal coordination
IN humans
Part 2

A Maintaining water and
nitrogen balance in the body

(biology only)
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PIXL Hormonal coordination in humans Part

AnswerlT

1.

2.

State the ways in which water is lost from the bodyngs, urine, skin
(sweat)

Sweat contains mostly water. What else can be found in sweat?
and urea

What is removed via the kidneys in the urife@ess water, ions and
urea

What is a hypertonic solution?ore concentrated solution than in
the cells e.g. concentrated sugar solution

What is an isotonic solutioname concentration as the solution in
the cell

What is a hypotonic solution?ore dilute than the solution in the
cells. e.g. water or dilute sugar solution

What happens to animal cells when they are put in wai&ieier
enters the cell by osmosis and as the volume increases this puts
pressure on the cell membrane and it bursts. This is called lysis.

better hope - brighter future



PIXL Hormonal coordination in humans Part
AnswerlT

8. What happens to animal cells when they are put in a concentrated s
solution?Water leaves the cell by osmosis and the cells shrink and tl
membrane wrinkles. This is called crenation

9. HT: What happens to excess proteins in the diét®y are transported
to the liver and converted into urea

10. HT: What does deaminated meaA®? amino group is removed from
an amino acid.

11. HT: What is ammonia converted to in the liver?ea

better hope - brighter future
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Hormonal coordination in humans Part

12. Label & G on the diagram below.

A. blood flowing
into the kidney _
from the renal
artery

B. kidney

C. blood flowing
from the kidney
Into the renal vein

4

D. urethra

AnswerlT

G. internal
structure of
the kidney

F. ureter

E. bladder

better hope - brighter future



PIXL AnswerlT

13. Name the structures in the kidneys where the blood is filtekedney
tubules (nephrons)

14. What are the 3 steps in the blood filtering process®ation,
selective reabsorption and excretion

15. Describe what happens in each of the 3 steps of the blood filtering
processkFiltration of glucose, urea, ions (salts) and water from the bloc
Selective reabsorptiomf ALL glucose, some ions (salts) and some wal
Into the blood. Excretionof ALL urea, excess ions (salts) and excess w
Into the urine.

16: HT: Where in the body are the water levels in the blood monitored
The pituitary gland in the brain

17. HT: Name the hormone that controls the water levels in the blood.
Anti-diuretic hormone (ADH).

18. HT: What effect does increased levels of this hormone have on th
kidneys?The kidney tubules to become more permeable to water.
Increased levels of ADH cause the kidneys teat®sorb more water

better hope - brighter future



PIXL Hormonal coordination in humans Part
B e AnswerlT

19. HT: Describe what happens in the body when the water content of th
blood is too low?The PITUITARY GLAND releases ADH into the blood,
Kidney Tubules MORE permeable and reabsorb MORE water MORE
CONCENTRATED urine is produced and the blood water levels return to
normal

20. HT: Describe what happens in the body when the water content of th
blood is too high?The PITUITARY GLAND stops releasing ADH into the
blood, Kidney Tubules LESS permeable and reabsorb LESS water LESS
concentrated urine is produced and the blood water levels return to norm
21. How does kidney dialysis treat kidney failurd®rs the blood to restores
the concentrations of dissolved substances in the blood to normal levels
22. Describe how the dialysis machine woiks.od high in urea flows
between partially permeable membranes in the opposite direction to the
dialysis fluid (maintains the concentration gradient). The dialysis fluid
contains the same concentration of useful substances as the bletids
ensures that glucose and ions (salts) are not lost. Urea passes out from 1
blood into the dialysis fluid.

better hope - brighter future



PIXL Hormonal coordination in humans Part
paitiersiesesiience AnswerlT
23. How does a kidney transplant treat kidney failute@iseased kidney
IS replaced by a healthy donor kidney; this can be from a live donor ol
from someone who has died.

24, State the advantages and disadvantages of kidney dialysis and ki
transplants Kidney Dialysig AdvantagesAvailable to all kidney patients
(no shortage), no need for iImmunesuppressant drug®isadvantages:
Patient must limit their salt and protein intake between dialysis sessio
expensive for the NHS, regular dialysis sessions (up to &hnsjpacts on
0KS LI GASY (G Qa f AKdhayTrdsfant AbMAniades 2
Patients can lead a more normal life without having to watch what the
eat and drink, cheaper for the NHS overall

DisadvantagesMust take immunesuppressant drugs which increase tt
risk of infection, shortage of organ donors, kidney only last® §ears on
average, any operation carries risks

better hope - brighter future
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f L \ LN Uterus

\ ) \ Ovaries (female)

L Testes (male)

FEMALETheovariesproduces and secretes MALE Thetestes

the hormonesoestrogenandprogesterone. || produce and secrete
Oestrogencontrols the development of the hormone
secondary sexual characteristics in females testosteroneg, it

and inhibits FSH and stimulates the pituitarycontrols the

gland to produce LH. development of
Progesteronemaintains the lining of the secondary sexual
uterus during the menstrual cycle. characteristics in male:

better hope - brighter future
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IS the stage in life when a child's body develops into an adt
body. The llusually between the ages of
10 and 16. Changes occur at puberty becauseof

- produced by the testescontrols the development of
male secondary sexual characteristics
- produced by the ovariescontrols the development of
female secondary sexual characteristics

Breasts develop Voice deepens
Hips get wider Body becomes more muscular
Ovaries start to release eggs Testes starto produce sperm

Facial pubic, underarm and body

Pubicand underarm hair grows .
hair grows

Sexual organs grow and develop| Sexual organs grow and develop
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i is the reproductive cycle in
women, it is brought about by : IS the
At puberty eggs begin to mature and
one Is released approximately every 28 days. This is called ovulati
and it occurs half way through the cycle.

I |FSH| Pituitary Stimulates egg ripening and oestrogen
Follicle stimulating : : :
Hormone Gland production (in ovaries)
Oestroaen Ovaries Lining of the womb to develop. Stimulate
g pituitary gland to make LH
LH Pituitary | Stimulates egg release and progesteron
Luteinisinghormone Gland production in the ovaries

Progesterone Ovaries Maintains the lining of the womb




PIXL Hormonal coordination in human®art 3- Hormones in
numan reproduction (HT only)

An eggis released on day 14

Ovulation

1

Hormone levels

Uterine cycle

14

Day of menstrual cycle




PIXL Hormonal coordination in human®art 3- Hormones In

numan reproduction (HT only)
ThePITUITARY GLAND ]
High levelsof [ High levelsof
OESTROGEN RELEASES FSH OESTROGEN

stimulate the

production ofLH
(positive feedback)

‘ iInhibit the
production ofFSH
(negative feedback)

FSH STIMULATESg
RELEASES LH ripening andOESTROGEN
production (in ovaries)

v

~ LHSTIMULATESgg | RELEASE
release ands TIMULATES PROGESTERONE High levelsof
PROGESTERONE ‘ PROGESTERONI
._production in the ovaries, inhibit the

| _ " PROGESTERONE '
NENRIEIEACHONSIONES FENOES 0T C| R TN P lining of

Ll s elis IS SO the uterus in preparation
of the menstrual cycle. . forfertilised egg

production ofLH
(negative feedback)

better hope - brighter future



PIXL Hormonal coordination in human®art 3-
partners in excellence Contrace ption

Controlling fertility ¢ Contraception Fertility can be controlled by &

variety of hormonal and nahormonal methods of contraception.

These include:

A The pill- oral contraceptives that
contain hormonesoestrogen)to
inhibit FSHproduction so thato eggs
mature

A Injection, implant or skin patchof
slow releasesrogesteroneto inhibit
the maturation andrelease of eggfor
a number ofnonthsor years

A Spermicidal agentwhich kill or
disable sperm




PIXL Hormonal coordination in human®art 3-
partners in excellence Contrace ption

Controlling fertility ¢ Contraception Fertility can be controlled by &

variety of hormonal and nahormonal methods of contraception.

A Barrier methodssuch asondoms \T— — p
il - !

anddiaphragmswhich prevent the
sperm reaching an egg 2

AtKS Q@aievife@dviceswhich
prevent the implantation of an embryo or
release a hormone

A Abstainingfrom intercourse when an egg
may be in the oviduct

A Sterilisationor vasectomy- surgical
methods of male and female sterilisation.

better hope - brighter future



PXL Hormonal coordination in human®art 3- The use of
| . -
normones to treat infertility (HT only)

Some women find it difficult to get pregnant so they need to under
fertility treatment.

If a woman has naturally low levels of

FSH and LH she can be givena S NI

R N.Jeahtaining these hormones.

These can be In tablet form or

Injection form.

A FSH stimulates the maturation of
the eggs

A LH stimulates the release of the

€99

She may then become

pregnant in the normal wa

better hope - brighter future



PXL Hormonal coordination in human®art 3- The use of
| . N
normones to treat infertility (HT only)

If she still cannot get pregnant after using the fertility drugs then IV
treatment may work.

In Vitro Fertilisation (IVF) treatment.
A IVF involves giving a mothesH and LH to stimulate the

maturation of several eggs.
A Theeggs are collected from the mothendfertilised by sperm
from the fatherin the laboratory.

A Thefertilised eggs develop into embryos.
A At the stage when they argny balls of cells one or twoembryos

areh VaSNISR Ayvi2z (wemb).Y2(0KSNQA
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PIXL Hormonal coordination in human®art 3- The use of
normones to treat infertility (HT only)

Although fertility treatment gives a woman the chance to have a
baby of her own:

A it is veryemotionally andphysically
stressful; the success rates aret
very high

A increaseghe risk of complicationsin
pregnancy and childbirth, and may
lead topremature or underweight
babies

A it can lead tonultiple births which
are a risk to both the babies and the
mother.

better hope - brighter future
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Negative feedbachs more common thanositive feedback.

(HT only)

Negative feedback:

A occurs when there is a change in the body (i.e. blood glucose
Increases)

A the nervous system detects the change

A this stimulates an opposite hormonal response

A this reverses the effect back to homeostasis.

Positive Feedbackless common)

A a change starts

A the nervous system detects the change

A then stimulates more hormones to be released to accelerate the
change.

Video- Positive and negative feedback

better hope - brighter future



https://www.youtube.com/watch?v=Iz0Q9nTZCw4

PIXL Hormonal coordination in human®art 1-
Human endocrine systen

\ \ - Adrenal glands]
\

[ Pancreas ]

Theadrenal glandgroduce and secrete the hormone
adrenalin. Adrenalirprepares the body forapid activity by
Increasing theneart rateandblood glucoselt diverts blood
flow to the muscles and lungs. It is often called thé A 3 K (
T { Ahdrimaonge.

better hope - brighter future



PIXL Hormonal coordination in human®art 1-
Human endocrine systen

[ Thyroid:]

Thethyroid produces and secretes the hormone
thyroxine. Thyroxineregulates themetabolic rateg this
IS the rate at whiclenergyis released in the body.
Thyroxinealsoregulatesoreathing, heart rate, and
body temperature.
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