B5 — Homeostasis and Response

The nervous system
Job is to detect stimuli (changes in
environment) and respond if needed.
Consists of:
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RP 6 - Investigation into the effect of a factor on human reaction time.

1. Person A holds out hand with a gap between thumb and finger. The ‘factor’ could be...

2. Person B holds ruler with the zero at the top of person A's * Caffeine consumption
thumb. * Hours of sleep

3. Person B drops ruler without telling Person A and Person A * Alcohol consumption
must catch it. * Amount of practice

4. The distance on the ruler level with the top of person A's

thumb is recorded RYE i 3
5. Repeat this ten times. A computer
6. Repeat step§ 1-5 after a factor has been changed . reaction test can
7. Use c.onve_r5|on table to convert ruler measurements into 3lso be used. Ik

reaction time.

Control variables : distance above the hand, distance between finger and thumb, hand used (dominant or
non-dominant, all other factors listed in the box above except the one being changed.

Reflexes
A reflex is an automatic, rapid response

Reflexes do not involve the conscious part of the

brain, so cannot be overridden

The response might be brought about by:

* muscle - e.g. pupil being constricted with
bright light or knee jerk response

* gland —e.g. mouth watering or tears being
released when something gets in your eye

Relay neurone

Stimulus

Sensory
neurone

Motor
neurone

Response

a\i @/ bring about a Sp(izli;:»nl
g response Pupl
muscle or gland
Reflex Arc
stimulus - receptor - sensory neurone -» relay neurone -> motor neurone - effector - response

Example

Hot pan —> painreceptors - sensory neurone -» relay neurone -> motor neurone -> hand muscles

- release pan
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Hormonal responses

Hormones are chemicals released by glands
They are carried in the bloodstream.
Hormonal responses are slower than nervous
responses but they last longer.

o Pituitary gland
The ‘master gland’,

situated at the base
Thyroid gland < of the brain

Produces

thyroxine
[Pancreas S Fym——
Produces insulin ‘ ' Produce adrenaline

Produce
testosterone Female
v
i Produce oestrogen
Homeostasis

This means keeping internal conditions (of the body
or a cell) constant to ensure optimum functioning.
In humans, this includes regulating:

¢ temperature

* water levels

* blood glucose concentration

Homeostasis can involve nervous or hormonal
responses.

Receptors detect changes in the body
Coordination centres (brain, pancreas, spinal cord
etc) receive and process information

Effectors carry out responses to return to normal

Blood glucose concentration

Blood glucose is monitored by the
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down glycogen into glucose and

EIUCEEON  (chadad area = HT only)
releasing it into the blood.

Diabetes

There are two types — Type 1 and Type 2
Both result in a lack of control over blood glucose levels

Type 1 Type 2
Cause No insulin is made by the Insulin is made, but the liver and
pancreas muscle cells do not respond
Treatment Injections of insulin Controlling carbohydrate intake
Pancreatic transplant Losing weight

HT only

Negative feedback is when the release of something brings the levels back towards acceptable
levels, it maintains a steady state.

E.g. if blood glucose increases, insulin is released to bring blood glucose back towards the normal
range.
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Adrenaline and thyroxine (HT only)

Adrenaline is produced by the adrenal glands.

It is produced in times of fear or stress.

It increases heart rate to ensure more oxygen and glucose to the
cells to prepare for the

‘fight or flight” response.

Thyroxine is produced by the thyroid gland.

It is involved in regulating metabolic rate and growth and

Name of A
contraception Description + -
Condoms/diaphragm Barrier Very effective, Unreliable if not used

condom protects
against STls

properly

devetopment.

Puberty

Females — Oestrogen is the main female reproductive hormone
produced in the ovary. At puberty, eggs begin to mature, and one
is released approximately every 28 days. This is called ovulation.

Males — Testosterone is the main male reproductive hormone
produced by the testes and it stimulates sperm production.

Oral Contraception
(pill)

Hormonal (oestrogen
or progesterone, stops
FSH so no eggs mature)

Very effective

Must remember to
take everyday, can
have side effected

Injection/implant/skin
patch

Slow-releasing
hormone

Long lasting

Side effects such as
heavy periods

Intrauterine Device
(IUD or Coil)

Barrier method. Can
also contain hormones

Long lasting (up to
5 years)

Side effects such as
heavy periods

Surgical Sterilisation

Tying or cutting of
sperm ducts/ oviducts.

Almost 100%
effective

Difficult or impossible
to reverse

Menstrual Cycle

The menstrual cycle is controlled by
several hormones:

Egg released

FSH —from the pituitary. Causes an
egg to mature in the ovary

LH — from the pituitary. Causes

ovulation

Oestrogen and progesterone are

Lining of

the uterus
builds up

Lining
maintained

Uterus lining
L]

Lining breaks

down

(menstruation) .

involved in maintaining the lining of Day 1 Day 7

the womb.
. Oestrogen

B Fsu

HT — Oestrogen also feeds back to
the pituitary to stop producing FSH.

Day 21

Day 28

Infertility (HT only)

Fertility drugs LH and FSH can be given to
increase the number of eggs released and
increase the change of fertilisation. .

IVF
Woman takes a dose of FSH and LH -

stimulates the maturation of several eggs.

from the male

female’s uterus.

Negatives;

Eggs are collected and fertilised by sperm

Fertilised eggs develop into embryos.
One or two embryos inserted into the

— very emotionally/ physically stressful

— success rates are not high

— can lead to multiple births (twins, etc.)

— Many embryos are not used & destroyed
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