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S The process of maintaining the constant internal
environment.

p -
Temperature | Salt and
pH Blood Glucose Water Level

Thermoregulation Osmoregulation

L1

Nervous System and the Hormonal System

Homeostasis is important for the enzymes as the enzymes control all the reactions of the body
and they need optimum condition to work.
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STIMULUS

RECEPTORS

External recetors are the sense organs
and internal receptors are in the brain

Sensory
SEEONES It the brai d th inal chord ]
e brain and the spinal chor
CENTRAL - -
NERVOUS that process the information
SYSTEM
Motor
Neurones

Muscles or glands that take a
reponse

EFFECTORS
RESPONSE

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272


https://bitpaper.io

|
“EXPERT GUIDAN
\’EXPE GUIDANCE

NEURONES

www.expertnuidance.co.uk

Takes impulses

Motor Neurone away from CNS

Dendrite

Axon Terminal
Node of o o 2
Ranvier © ,x"""
Cell body 2

Axnn SEhWEﬂﬂ C'E'”

Myelin sheath
Nucleus

Motor neurones sends the message from
the central nervous system to the effectors.

sensory  Neurone

Takes impulses Nerve
to the CNS Ending

Dendride  Cell body Axgne\

b

Sensory neurones send the message
from the receptors to the central nervous
system.

® Share Knowledge

Relay Neurone

Found in CNS

Connect Sensory and Motor
Neurones

www.expertguidance.co.uk
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www.experiguidance.co.uk It is the automatic response of the
body to a stimulus.

® Share Knowledge

In reflex action the message from the
sensory neurones is passed to the

spinal chord instad of brain.

Spinal Chord sends the message to the
effectors and produce a response.

V/gﬁﬁunus
L

Example: Knee Jerk Reflexes, It is rapid

Touching hot object, It is quick . FRecepror

Sudden closure of light with Automatic, Instantaneous J, Sensory neurones

bright light without consious thoughts Spinal Chord Motor Neurones
www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk Effector
+447448352272 - J
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chemicals

Impulses arrivés

Junction between two
_— heurones

L]

Vessicl RMeurotransmitter
essicles generate impulses
containing in the next neurone

neurotransmitter

Source: pixabay

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk

+AATAARREDDTD

Share Knowledge


https://bitpaper.io

Q “EXPERT GUIDANCE | BrAN |

M Share Knowledge

www.expertguidance.co.uk CEREBRUM CEREBELLUM

Consiousness Muscle Coordination

Forebrain Memory Balance

(cerebrum)

Intelligence

Language

Midbrain ) MEDULLA OBLONGATA
Pons '

_ _ Unconsious Activities
Medulla Hindbrain
oblongata (cerebellum)

like Heart Rate, Breathing.

Spinal cord
Source: Wikimedia Commons

Gut Movement
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Magnetic Resonance Imaging (MRI)
helps to take the images of

different parts of the brain and relating
it with loss of functions of

the individual

Problems

Brain is complex

Skull protects the brain

Thousands and neurones and

neurotransmitter are involved

The functions of different parts is still not understood.

Drugs do not reach the brain

www.expertguidance.co.uk
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el the shape of the lens.

ciliary muscles

(focus lightfon retina
lens

(muscle that
controls the

size of pupﬂis

sclera (protective layer around the eye)

retina (where the image of the object is formed)

choroid

o cornea . .
(blood vessels to give nutrients to the eye)

(refracts
the light)

fovea
(part of retina with cone cells)

Blind spot (point where optic nerve enters the retina)

anterior chamber

aqueous humor optic nerve (sends the message from retina to the brain)

suspensory ligaments (attaches lens to the ciliary muscles)

Source: Wikimedia Commons www.expertguidance.co.uk
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‘ ACCOMMODATION \

p Share Knowledge

FAR

POINT
NEAR
POINT

Source: Wikimedia Commons

For distant vision, ciliary muscle
relax making the suspensory
ligaments tensed which inturn
make the lens thin so that the
image is focussed on the retina.

For near vision, ciliary muscle contragt

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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[(MyoPia]

— Short sightedness

—% The image falls in front of the retina of
the eye.

——> Eye ball gets elongated
—> corrected by concave lens

|[HYPEROPIA|

— Long sightedness

%The image falls behind the retina of the eye.

9 Eye balls gets shortened

—> corrected by convex lens

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co
+447448352272
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Contact Lenses

= enses are placed on the surface
of the eye.

dncludes soft, silk and disposable
lenses

— Can be used by any person
at any age

NEW EYE TECHNOLOGIES

Laser Surgery

Replacement Lens

— Laser is used to change
the thickness or
the curve of the cornea
so that defects

= Can be done on adults
after the growing age.

of vision can be corrected.

'_7 It involves either
replacing the faulty
lens or inserting
the correct one
with the faulty one.

-3 Include damage risk
to the eye.

www.expertguidance.co.uk
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M Share Knowledge

NERVOUS SYSTEMI ENDOCRINE §YSTEF\

l ENDOCRINE GLANDS

J

HORMONES
4

www.expertguidance.co.uk
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- They are chemical messenger secreted by - |Is the system of neurones which send electrical
the endocrine glands impulses to produce a response
- tHey are secreted in the blood and travel . - The message is transmitted via electrical impulses

to the target organ

L]

- Target organ has receptors and hormones _ _ _
bind to the receptor and trigers a response - The response produced is localised and impulses

do not travel large distances

-

- It produces a slower but long term response - It produces quick but short term response

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 14
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Master Gland

Pituitary Pineal
gland gland

It controls other glands of the body
3 Follicle Stimulating Hormone

>+ Antidiuretic Hormone
Source: Wikimedia )
— Thyroid Stimulating Hormones

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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GLAND HORMONE TARGET ORGAN EFFECT
Pituitary Follicle stimulating hormond Ovaries make the female sex hormones oestrogen I
(FSH)
Thyroid stimulating hormoneg Thyroid Gland stimulate the gland to release thyroxine which controlg
metabolism
(TSH)
Anti-diuretic hormone Kidneys controls the water level by causing reabsorption
: (ADH) of water
Thyroid Gland Thyroxine Liver and Kidenys Controls the metabolism
Adrenal Gland Adrenaline Liver and Heart Prepares for fight and flight
Testes Testosterone Male reporductive organs | Developes secondary sexual chacteristics
Pancreasr Insulin Liver Decreases blood glucose levels
Glucagon Liver Increases blood glucose levels
” . Oestrogen : Controls the development of egg,
Ovaries E?grgﬁf EENIINRARIN menstural cycle and develop secondary
sexual characteristics.
Progesterones

www.expertguidance.co.uk
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CONTROL OF BLOOD GLUCOSE

Pancreas

%

Blood glucose level rises.

T -.':'
.I_._.-"'.___.-ﬁ.
Fi 4

o

In response to glycogen,
the liver breaks down

glycogen and releases
glucose into the blood.
E-ﬂ'-
|

The pancreas releases
glucagon.

>

r"\._"\-x

-

o
A

The pancreas releases
insulin.

. d
-\.-'.

In response to insulin,
target cells take up
glucose and the liver
converts glucose to

glycogen.

f——

[ ]
. Blood glucose level falls.
SQurce: Wikimedia Commons

> Insplin and Glucagon

the blood

(loweYs the Increases

blood glucose glucose level)

level) .
Insulin Effect "

%

9 It increases the permeability
of cells to glucose

& It converts excess glucose to
“glycogen

@ [t converts excess glucose to fats

@ |t stops the breakdown of fats

www.expertguidans
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Glucagon

s the
hormone

Glycogen
s the
stored
carbohydrate
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DIABETES

TYPE 1

M Share Knowledge

TYPE 2

Insulin dependent

Body does not produce insulin

Caused by damage to pancreas

Insuline independent

Body Is resistance to insulin

Caused by poor lifestyle and diet

Treated with insulin injections

Treated with lifestyle changes

Most common in young age

Common in obese people

It can be genetic.

It Is mostly environmental.

Drugs might not be required

Drugs are given to make body
to respond to insulin

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 18
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TYPE 1 TYPE 2

— Insulin injections directly into the blood stream.
Less taken orally as being a protein hormone
It can get digested by stomach.

_ﬁThe iInsulin converts excess glucose into
glycogen and control the blood glucose level.

~—— Less intake of carbohydrates.

% Pancreatic Transplant

— Pancreatic Cell Transplant

? Using stem cells to regenerate pancreatic cells

—Balanced diet
— Regular Exercise

—\Weight Management

— Drug to increase sensitivity of pancreas
to insulin

Insulin injections to increase the concentration
of insulin to make them more responsive
to insulin.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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LNEGAHVEFEEDBACK

Pancreas

Blood

i

Makes insulin.

Transports insulin
around the body.

Liver

Converts glucose
to glycogen and
stores It.

Normal blood
glucose levels

B3

l

Pancreas Blood Liver
Stops insulin Transports Converts glycogen
back into glucose
production glucagon around P> and buts kb
Makes glucagon. the body. P

into the blood

When the level of any

thing rises above optimum

like glucose concentration,

water concentration or temperature
negative feedback

decreases it

L]

When the level of anything
decreases below optimum
the negative feedback raises it.

www.expertguidance.co.uk
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| FIGHT OR FLIGHT HORMONE |

Increase
heart rate

3lood Flow

InCrease the
ow
of oxygen

to the brain

Share Knowledge
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MI le Reproductive System

F'Llhll: bone

Prostate gland
Vas deferens

Epididymis
Testis

Scrotum

Male hormone
resposible for
secondary
sexual
characters

TESTOSTERONE

HUMAN REPRODUCTIVE SYSTEM

M Share Knowledge

\ ~- Fallopian tube

] e
] =
i o
] et
L] "
L] e
i Ty
% -

HI - .— Ovaries

Lining of womb

(endometrium)
Cervix—L__ = \

vagina Muscle of womb

(myometrium)
OESTROGEN

Female hormone responsible
for secondary sexual characters

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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300 @OOT- & OO
5= . _ Days Phase Development
EEZ Follicle XS Ouulation  orbus Degenerate y
of Shedding of the uterus
T Body lemperature | Day 1- Dav 4 Mensturation linning along with
- i L ay 1-Lay the egg. Progesterone
HG ) falls

. ; T.utermezime TTormone , ,
Estradiol = Progcesteronc Egg is matured in the

3 Fulliclc-ﬂlilnululling ™ - T Day 5- Day 14 Folicular Phase ovary. Increase in
= Hormone — FSH

= - -

-

0

;_**-‘
F-_-___:F

Folheular Phase = T .uical Phase . Egg is released. -
|1Vlt=nr::l:runliu -5 Day 14 Ovulation Caused by Lutenizing
= Hormone
-

My

Increase in progesterone
and oestrogen which
Day 14-Day 28 Luteal Phase “maintains the uterus
linning and wait
for eggs to fertilize.
3 3 3 5 : : e
1 5 I N 7 5 '.;'Inl l_I 21 141 Iﬁl?l 319262 12223235%2723 Eigﬁitnfgrg::ezgklﬂn_ next 14 days

Endometrial
Histology

Dy o Moenstrual Cyele
cAverase values, L urations arnd values may differ between
different females or different cveles )

www.expertguidance.co.uk 23
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Hormone Glanc EN 0 Pl

M Share Knowledge

Follicle Stimulating Dav 1-Dav 14 o B thel ol
it11i a -Da egqg in the follicle. Stimulate
Hormone (FSH) Pituitary y Y the production of oestrogen
Lutenizing Hormone Pituitary Day 14 Cause Ovulation
(LH)
—
Oestroaen Qvaries _ Develops uterus lining.
o Deyia-Day. 28 | Stimulates LH and inhibit
FSH
maintains linning of uterus
Progesterone Empty egg and prepare for pregnancy.
follicle in the Day 14- Day 28 Inhibits both LH and FSH
ovaries S0 no mensturation
happen during pregnancy.

www.expertguidance.co.uk y
mahima.laroyia@expertguidance.co.uk
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® Share Knowledge

Effectiveness of Contraceptive Methods

More
Effective

A

Less than 1 pregnancy
per 100 women in a year

Injectable

Preventing Sperms to reach
e egg. Preventing

the implantation of the zygote

Anfhe uterus.

&% Barrier Methods : Prevent the sperm
to meet the eggs.

6-12 pregnancies per
100 women in 3 year

Male Condom

Hormonal Methods: Prevents the eggs
to mature or prevent the implantation
of eggs in the uterus.

18 or more pregnandies
peer 100 weomen in a year 18 9% 24 % parous women

12 % nulliparous women Chemical Methods: Kills the sperm
Fertility-Awareness

Based Methods
e Sopeek Intrauterine Device: Prevent E:mt}r*;.r::}
alaf from ilTiD'E.thiﬂQ

T | Tl | e | e

o BEO : _ _

24 % Surgical Method: It is permanent

- i ) cc:ntracepti::}n_
Less * The percentages indicate the number out of every 100 women who experienced an unintended pregnancy
Effective within the first vear of typical use of each contraceptive method.

www.expertguidance.co.uk
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Cﬂntracegtive Pills

= They contain the mix of femal hormones
oestrogen and progesterone. -Mlx PILL

Prevent the release of FSH preventing
the maturation of eggs. .

A
= MAke thick mucus in the cervix to prevent
the entry of sperms.

-

=P Prevent the uterus linning development,
preventing implantation.

—p S0Me pills are progesterone only pills.

’ A contraceptive implant is also inserted
which slowly release progesterone in the
uterus.

ﬁ A contraceptive patch also absorbs the mix
of hormones into the blood.~ _»

L

‘ AUVV CUNITRALEF THUN VWURAOS ¢

Intra Uterine Device

Copper T 15 inserted into the
uterus.

It releases copper ions which are toxic
to sperms .

The device also prevent the implanting
of the embryo into the uterus.

Some releases progesterones which
works the same like
contraceptive pills -

Frevent the release of F5SH preventing
the maturation of eggs.

MAKe thick mucus in the cervix to prevent
the entry of sperms.

Prevent the uterus linning development,
preventing implantation.

Side Effects: blood pressure, has to be taken daily,

changes in menstural pattern. -

Side Effects : Infection, Internal Bleeding

® Share Knowledge

Surgical Methods

VASECTOMY: Male Sterlization

Sperms ducts are cut and sealed
so that the sperms

cannot enter the urethra
preventing fertilization.

TUBECTOMY: Femal Sterlization

The oviducts are cut and tied to prevent
the release of egg which prevent
Sterlization.

Side Effects : It is permanent.
www.expertguidance.co.uk
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M Share Knowledge

OVULATION PROBLEM FAULTY TUBES IMPLANTATION PREGNANCY
DEVELOPMENT

The eggs do not mature

or problem ovulating. In Vitro Fertilization where

fertilization Is performed
In the laboratory and the

The women is given fertility ﬁmﬁgﬁtlesrtl?%?%id back
drugs which are the mix develooment

of FSH and LH that stimulated P

maturation and ovulation )

“Surrogate Mother
where the fertilized
egd Is implanted
INto another mother
who gives birth

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272
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IN VITRO FERTILIZATION
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Expensive

Results in multiple embry s
Premature births

Birth with disability ¢
Not always successful

Share Knowledge

Fertility drugs to stimulate ovulation.

Y

Owvary and sperm are collected
to perform fertilization.

J

Fertilized eqqg is developed in the laboratory

giving suitable conditions to develop into
an embryo.

J

Embryo is inserted into the uterus.

J

Develops into a baby.

www.expertguidance.co.uk
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Phototropism

The movement
of the shoot
towards

light.

It is caused hy_r
hormone auxin.

Auxin is produced in the shoot tip. When light falls on auxin it is
displaced to the shader side promoting growth of the shader region
resulting in growth of shoot towards light.

gravity. Share Knowledge

=IGrawiin::q::\is.m

It is also caused by auxin. In roots auxin inhibits
the growth of the roots at the lower side
resulting in bending of the root downwards.
Auxin is displaced to lower side in response

to gravity.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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AUXINS

It stimulates cell divsion
and growth of the plant

It is used to stimulate rooting
in tissue culture.

Used as Weedicide causing

them.

Cytokinin

#

excess growth of the weed and killing

| FLAIN T AVURIVIVINEO I

. GIBBERLINS

Seed germination
Promote flowering
End seed dormancy
Elongation of stem.

Caused Cell Division

stress conditions

M Share Knowledge

ETHENE

It is a gaseous hormone

It is involved in fruit ripening

Allows transportation of raw fruit
to long distances and then they
can be riped by ethene.

Stress hormone ..
prepared the plant for Abscicic

acid

www.expertguidance.co.uk
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Body Hair Stands up

air traps the layer of insulzte(l
ir preyenting heat loss .
y conduction.

Share Knowledge

heat-producing mechanisms VASOCON STR'CTlON )

Qo Bemaomeerane = ow gyrface constricts preventing the blood flo

¥ ,* '
"‘n-._.__________‘_‘_.

The blood vessels or capillaries that

supplies the blood to the By e s S

to the surface which can prevent the
heat loss at the surface.

~

BEocdy tamipearature s Pilcgh

‘\"-

\
D

5 I

VASODILATION

CE} EBody termporature: odecresase s

THERMOREGULATION

The blood vessels or capillaries that
supplies the blood to the

surface dilates increasing the blood flow
to the 'surface which caused heat loss by
radiation from the surface.

Supcrficial arterics

@ Tesrmpresrature rescesptors irniticates arc dilated, coaogsing
l"llB-E..—I"E'IIBEBir'I!;I (R T =t S EE AT E=T oy & £ 'luahiﬁf_’ F=Tals]
Incraasing haat S atimog
loyms toy air. Blood it esed
Fleswwer iz ricst cdivesrbescd iy Skl

awvvaey T Theas

T hyroid stirmualateos
el oy ddescressases
miatalisalic hast
Proclucticm

Body hair lies flat
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Carbon Dioxide

Produced during respiration.

|s excreted out through the lungs
by the process of expiration

Carbon dioxide is harmful
as it can alter the pH of the
blood affecting enzyme activity.

WASTE PRODUCTS

The products produced during e Share Knowledge
metabolic reactions like
respiration, digestion etc.

Water Urea
Produced during respiration and

digestion process. Produced by the liver

by metabolising
excress proteins
as it is toxic and cannot

|s excreted through skin in the forms of
be stored.

sweating or some by breathing and

by kidney in the form of urine.
It is excreted by Kidney

Water can also disturb the osmotic in the form of Urine.

balance and salt level of the bodly.
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ULTRAFILTRATION

Components of the Urinary System

Kidneys filters the blood at a very high pressure.
All the water, glucose, and useful components

gets into the kidney filtrate. The blood cells
and blood proteins due to their bigger size are not filtered.

Kidney

Ureter SELECTIVE REABSORPT'ON

Bladdar Since the kidney contains useful substance in
the filtrate it reabsorbs back them into the blood.

The water also gets reabsorbed depending on the
- Urethra needs of the body.

Source: Wikimedia Commons |
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i .
Affects some social o
behaviors in .-"""‘;:- }*‘
mammals y ‘w—r

Produced by (_._/_\"‘., —=
hypothalamus 15 b

Released by k“t},-—_—-zﬁ} :

posterior pituitary

NEGATIVE FEEDBACK

Constricts arterioles

Increases reabsorption
of H.O in kidneys

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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Water level decreases

‘ OSMOREGULATION \

detected by

osmoregulatory centre _ " .
in the brain ADH: Anti-diuretic Hormone

——> Simulated pituitary o Share Knowledge
to release

J

Increased reaborption
of the water into the blood
(on UdJ' ;

L]

WOLUL

NORMAL WATER LEVEL

dilute urine

Water level increases

less reabsorption
L of water
detected by osmoregulatory T

centre in the brain
release of ADH is

inhibited
34
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DIALYSIS

- are Knowledge

Artificial Kidney

Venous pressure monitor
Air trap and air detector

5 Q) blood flows into the dialysis machine
saline solution ;,,_,: > e SRes which contains dialysis fluid.
-HHID—w ‘
Dialysis fluid contains the same concentration
. of essential minerals ions,as that of blood
Fresh dialysate P e but no urea.
\4_._._—:] o Dlalyser \4 . : : , : .
_ | Patient As blood flows into the dialysis fluid, urea is
Used dialysate diffused out along the concentration gradient
' @ > and excess salt is also removed
¢ maintaing the normal salt and
o manitor 1 _ \ S < l mineral ions level.
O [ The clean blood is then pumped back.
aw,) \,f
) | | S— Elund pump Lifestyle changes, regular visits, change
Heparin pump Arterinl presswre  Remowed blood in diet and regular expenditure are some of

the disadvantages.

(to prevent clotting)_ monitor for cleaning

35
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Replacing diseased kidney with the
healthy one.

J

Damaged lodnoys The donor should be a close relative
™ to prevent rejection.

Transpiansod The person has to be on immuno
{ suprresant drugs so that the body immune
| system does not reject it

M Share Knowledge

Bladder.
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Does not last long and person is prone

Kidney Transplant . to other infectious diseases due to

Source: Wikimedia Commons immuno suppresant drugs.
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DIALYSIS KIDNEY TRANSPLANT

No surgery No regular visit

: - No lifestyle changes
ADVANTAGES No infection No diet restriction

® Share Knowledge

No immuno supressant drugs
Easyily available

Does not last forever

Chances of rejection

Immuno supressant drugs to be taken
Person is more prone to infections.
Finding a suitable donor is a

problem .

Lifestyle changes

Regular visits and long procedure
DISADVANTAGES| Restricted Diet

WWw.expertguidance.co.uk 37
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Homeostasis

Receptors

Effectors

Stimulus

Neurones

Central Nervous System

Sensory Neurones

Motor Neurones

Relay Neurones

Reflex Arc

Brain

Cerebral Cortex

Cerebellum

Medulla

MRI

Eve

Cornea

Retina

Blind Spot

Ciliary Muscles

Suspensory Ligament

Sclera

Iris

Fupil

Accommodation

Myopia

Hyperopia

Endocrine System

Hormones

Hdrenaline

Insulin

Fituitary Gland

FSH

LH

Qestrogen

Progesterone

Glucagon

Glycogen

Diabetes

Mensturation

Ovulation

IVF

Phototropism

M Share Knowledge
Gravitotropism
Auxins
Selective Reabsorption
Gibberlins
Ethene
\Vasoconsriction
Vasodilation

Thermoregulation

Dialysis
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mahima.laroyia@expertguidap
+44T7448352272


https://bitpaper.io

-

|
“EXPERT GUIDAN
\’EXPE GUIDANCE

www.experiguidance.co.uk

NEXT STEP
* CHECK SPECIFICATION

* EXAM QUESTIONS ON THIS TOPIC
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