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6.6.1 Hormones

Insulin & Glucagon

Int roduct ion t o Hormones

A ho rmo ne  is a chemical substance pro duced by an endo crine gland and carried by the blo o d

The endo crine glands that pro duce ho rmo nes in animals are kno wn co llectively as

the endo crine system

A gland  is a gro up o f cells that pro duces and releases o ne o r mo re substances (a pro cess

kno wn as secretio n)

Ho rmo nes are chemicals  which transmit info rmatio n fro m o ne part o f the o rganism to  ano ther

and that bring abo ut a change

They alter the activity o f o ne o r mo re speci�c target o rgans

Ho rmo nes o nly a�ect cells with recepto rs  that the ho rmo ne can bind to

These are either fo und o n the cell surface membrane, o r inside cells

Recepto rs have to  be co mplementary  to  ho rmo nes fo r there to  be an e�ect

Ho rmo nes are used to  co ntro l functio ns that do  no t need instant respo nses

Insulin and Glucagon

The pancreas is an o rgan fo und in the abdo men o f mammals

It functio ns as bo th an endo crine gland  and an exo crine gland

Endo crine glands secrete ho rmo nes directly  into  the blo o d, whereas exo crine glands

secrete substance via a duct

The exo crine  functio n o f the pancreas is to  pro duce digestive enz ymes  to  be delivered to

the small intestine

The endo crine  functio n o f the pancreas is to  pro duce the ho rmo nes glucago n and insulin

Within the pancreas, these two  functio ns are perfo rmed by di�erent tissues

Mo st o f the cells o f the pancreas secrete digestive enz ymes, but thro ugho ut the o rgan, there

are small sectio ns o f cells kno wn as the islets o f  Langerhans  that pro duce ho rmo nes

The islets o f Langerhans co ntain two  cell types: alpha cells (α cells), which secrete glucago n,

and  beta cells  (β cells), which secrete insulin
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The location and structure of the pancreas

T he cont rol of  blood glucose by glucagon and insulin

If the co ncentratio n o f gluco se in the blo o d decreases  belo w a certain level, cells may no t have

eno ugh gluco se fo r respiratio n and so  may no t be able to  functio n no rmally

If the co ncentratio n o f gluco se in the blo o d increases  abo ve a certain level, this can also  disrupt

the no rmal f unctio n o f  cells, po tentially causing majo r pro blems

The co ntro l o f blo o d gluco se co ncentratio n is a key part o f ho meo stasis

Blo o d gluco se co ncentratio n is co ntro lled by glucago n and insulin:

Glucago n is synthesised and secreted by α cells  when blo o d gluco se f alls  and stimulates

liver and muscle cells to  co nvert sto red glyco gen into  gluco se  to  be released into  the

blo o d, increasing blo o d gluco se co ncentratio n

Insulin is synthesised and secreted by β cells  when blo o d gluco se rises  and stimulates liver

and muscle cells to  co nvert excess gluco se into  glyco gen to  be sto red, decreasing blo o d

gluco se co ncentratio n

Page 2 of 21
For more help visit our website www.exampaperspractice.co.uk



Control of blood glucose levels

Exam T ip

The terms glucago n and glyco gen are very o ften mixed up by students as they so und similar.

Remember: 

Glucago n is the ho rmo ne

Glyco gen is the po lysaccharide  that gluco se is sto red as

Learn the di�erences between the spellings and what each o ne do es so  yo u do  no t get

co nfused in the exam!
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Diabetes

There are o ver 3 millio n peo ple su�ering fro m diabetes in the UK

Diabetes is a co nditio n in which the ho meo static co ntro l o f blo o d gluco se has failed o r

deterio rated

In individuals with diabetes their insulin f unctio n is disrupted  which allo ws the gluco se

co ncentratio n in the blo o d to  rise

An elevated blo o d gluco se level can lead to  no ticeable sympto ms, so me o f which are harmful,

e.g.

The kidneys are unable to  �lter o ut this excess gluco se in the blo o d and so  it is o ften present

in the urine

The increased gluco se co ncentratio n also  causes the kidneys to  pro duce large quantities

o f urine, making the individual feel thirsty due to  dehydratio n

Co ntinuo usly elevated blo o d gluco se levels can also  damage tissues, in particular their

pro teins

There are two  di�erent types o f diabetes: type I and type II

Type I diabet es

T ype 1 diabetes  is a co nditio n in which the pancreas fails to  pro duce su�cient insulin to  co ntro l

blo o d gluco se levels

It no rmally begins in childho o d due to  an auto immune respo nse  whereby the bo dy’s immune

system attacks the β cells  o f the islets o f Langerhans in the pancreas

The β cells pro duce  and  release insulin

Insulin causes the cells to  take up gluco se fro m the blo o d fo r respiratio n and fo r sto rage as

glyco gen; witho ut insulin the gluco se remains in the blo o d, resulting in an individual feeling

f atigued

If the blo o d gluco se co ncentratio n reaches a dangero usly high level after a meal then o rgan

damage  can o ccur

Type 1 diabetes is no rmally treated with regular blo o d tests to  check gluco se levels, insulin

injectio ns  and a diabetes appro priate diet

Health autho rities enco urage type I diabetics to  eat a similar diet to  the general public. They

suggest �ve po rtio ns o f fruit and veg a day, minimally pro cessed fo o d and co nsuming mo re

po lysaccharides than mo no saccharides o r disaccharides

The insulin used by diabetics can be f ast-acting o r slo w-acting; each allo wing fo r a di�erent

level o f co ntro l

Type II diabet es

Type II diabetes is mo re co mmo n than type I
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It usually develo ps in tho se aged 4 0 and o ver, ho wever mo re and mo re yo ung peo ple are

develo ping the co nditio n

In type II diabetes the pancreas still pro duces insulin but the recepto rs have reduced in number o r

no  lo nger respo nd to  it

The lack o f respo nse to  insulin means there is a reduced gluco se uptake  by the cells, which

leads to  a high blo o d gluco se co ncentratio n

This can cause the β cells  to  pro duce mo re and mo re insulin in the attempt to  lo wer blo o d

gluco se levels

Eventually the β cells can no  lo nger pro duce eno ugh insulin and blo o d sugar beco mes

unco ntro llable

Fo r type II diabetes treatment invo lves a sugar and f at co ntro lled diet  and an exercise regime

Any fo o d that is rapidly digested into  sugar will cause a sudden, dangero us spike in blo o d

sugar

Obesity  is a majo r risk facto r fo r type II diabetes

T ype I Diabetes and T ype II Diabetes Table
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Thyroxin

T hyro xin is a ho rmo ne  that is released fro m the thyro id gland, lo cated in the neck

Thyro xin's main ro le is to  regulate  the basal metabo lic rate (BMR); this is the speed at which

metabo lic reactio ns o ccur in the bo dy when it is at rest

Thyro xin therefo re targets almo st all cells in the bo dy, as all cells metabo lise

Ho wever, the mo st metabo lically active cells, such as tho se o f the liver, muscle  and brain, are

mo st a�ected

Thyro xin plays a ro le in regulating bo dy temperature

If the bo dy beco mes co o ler, this triggers  increased thyro xin secretio n by the thyro id gland

The increase in thyro xin increases the metabo lic rate, which  increases the generatio n o f

bo dy heat

This causes bo dy temperature  to  rise

Thyro xin de�ciency, caused by a co nditio n kno wn as hypo thyro idism, has the fo llo wing e�ects

o n the bo dy:

Lack o f energy

Lo w mo o d

Fo rgetfulness

Weight gain

Less gluco se and fat is bro ken do wn by cellular respiratio n to  release energy

Co nstantly feeling co ld

Less heat is generated by respiratio n

Co nstipatio n

Muscular co ntractio ns in the gut wall slo w do wn due to  reduced energy fro m respiratio n

Impaired brain develo pment in children

6.6.2 Hormones Continued

Leptin

Leptin is a ho rmo ne  that is secreted by fat sto rage cells kno wn as adipo se cells

The co ncentratio n o f leptin in the blo o d is co ntro lled by the amo unt o f  adipo se tissue  in the

bo dy

As we eat fo o d o ver a perio d o f time, adipo se cells sto re fats in the fo rm o f lipids

As adipo se cells �ll up, they secrete mo re leptin

This leptin circulates in the blo o d and targets gro ups o f cells in the hypo thalamus  that are

respo nsible fo r co ntro lling appetite

It do es this by binding to  recepto rs  in the membranes o f these cells

This  inhibits appetite  and causes the sensatio n o f  hunger to  be suppressed, o r sto pped

If fo o d intake is lo w o ver a perio d o f time, the lipid reserves in adipo se cells are used up  and the

adipo se cells beco me empty again

As adipo se cells empty and shrink, they secrete less leptin

The suppressio n o f appetite  sto ps, and the sensatio n o f  hunger returns
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Testing Leptin

As leptin inhibits appetite  and causes the sensatio n o f hunger to  be suppressed, it was o nce

tho ught that clinical o besity  co uld be co ntro lled  by injecting patients with leptin

Early trials in mice sho wed pro mise

Mice with a genetic leptin de�ciency were sho wn to  be less active and to  gain weight faster

than mice witho ut this de�ciency

Individuals with leptin de�ciency lo st 30%  o f their bo dy mass when injected with leptin

Ho wever, clinical trials to  test whether this co uld be an e�ective treatment fo r o besity in humans

fo und it to  be ine�ective

Reasons f or t he f ailure t o cont rol obesit y wit h lept in inject ions

Unlike in mice, mo st o bese humans have very high co ncentratio ns o f  leptin in their blo o d

There are so me human individuals who  have pro blems with leptin pro ductio n, but these are

the exceptio n rather than the rule

It seems as tho ugh their bo dies have beco me resistant to  the e�ects o f  the ho rmo ne

The target cells  in the hypo thalamus  beco me resistant to  leptin and therefo re f ail to

respo nd to  it

This leads to  a lack o f  appetite suppressio n, causing a co ntinuo us sensatio n o f  hunger

and excessive f o o d intake

This means that injectio ns o f  extra leptin f ail to  co ntro l o besity  in the majo rity o f o bese

patients

Other pro blems with the clinical trials included

The need to  inject leptin several times a day

Irritatio n at the injectio n site

Regain o f  any weight lo st  after the end o f the trial

It is always impo rtant to  remember that while o ther mammalian research mo dels such as mice are

impo rtant, they are no t always perf ect  
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Melatonin

Many physio lo gical pro cesses  and behavio ural patterns  o ccur in regular, daily rhythms  in

o rganisms thro ugho ut the plant and animal kingdo ms

Many animal species are o nly active fo r a speci�c part o f  the 24 −ho ur cycle  e.g. no cturnal

animals are o nly active at night

Humans are adapted  to  live in a 24−ho ur cycle and many aspects o f o ur physio lo gy and behavio ur,

including physical activity, sleep, bo dy temperature, and secretio n o f  ho rmo nes, fo llo w

speci�c and regular cycles thro ugho ut the 24−ho ur perio d

These daily cycles are kno wn as circadian rhythms

In humans, many circadian rhythms are in�uenced by the ho rmo ne melato nin

Melato nin is secreted  by the pineal gland, which is lo cated in the brain

Melato nin secretio n increases in the evening in respo nse to  darkness  and decreases at

dawn in respo nse to  light

Altho ugh melato nin a�ects  many aspects o f  human physio lo gy and behavio ur, o ne o f the main

circadian rhythms it co ntro ls is o ur sleep-wake cycle

Increasing melato nin levels lead to  feelings o f tiredness  and pro mo te sleep

Decreasing melato nin levels lead to  the bo dy's preparatio n fo r waking up  and staying awake

during the day

Experiments have also  suggested that

Increased melato nin at night co ntributes to  the night-time dro p in co re bo dy temperature

in humans

Melato nin recepto rs in the kidney enable melato nin pro duced at night to  cause the night-

time decrease in urine pro ductio n in humans

Melato nin is still released in the absence o f  light and dark signals, but o n a slightly lo nger

cycle than the usual 24 ho urs

Subjects living in the dark with no  access to  natural daylight still release melato nin o n a

ro ughly 24 ho ur cycle

This suggests that the ro le o f light is to  reset the melato nin system every day to  keep

the circadian rhythm in line with daylight ho urs
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Uses of Melatonin

Jet lag is the term used to  describe the vario us sympto ms  a perso n can experience after

cro ssing multiple time z o nes  during a lo ng �ight

The sympto ms can include:

Di�culty in remaining awake during the day

Di�culty in sleeping during the night

General fatigue

Irritability

Headaches

Indigestio n

Jet lag o ccurs because the bo dy's circadian rhythms  are still set to  the timing o f  day and night

in the t ime z o ne  fro m which the perso n has just departed, rather than the time z o ne they have just

arrived in

Jet lag usually o nly last fo r a f ew days  as the bo dy adjusts to  the new day and night regime

Melato nin tablets  are so metimes taken to  prevent  o r reduce  jet-lag sympto ms

The tablets are no rmally taken just bef o re go ing to  sleep

So me clinical trials have sho wn this use o f melato nin to  be e�ective  in pro mo ting sleep  and

reducing o ther jet lag sympto ms

Ho wever, the saf e  and appro priate  use o f this medicatio n still needs mo re testing

6.6.3 Reproduction: Background

William Harvey & Sexual Reproduction in Deer

William Harvey (1578 - 1657) was an English physician who  co ntributed greatly to  o ur

understanding o f anato my and physio lo gy

He is mainly remembered fo r his wo rk o n the circulatio n o f  the blo o d, ho wever, he also  spent a

lo t o f time studying ho w lif e passes f ro m o ne generatio n to  the next  and co nducted much

research into  sexual repro ductio n

At the start o f the 17th century there was very little understanding o f ho w each sex; males and

females, co ntributed to  pro ducing o �spring

The main hypo thesis at the time was that the semen pro duced by males co mbined with the

menstrual blo o d  o f females to  fo rm an 'egg', which wo uld then develo p into  a f o etus  inside

the mo ther

William Harvey's wo rk o n understanding sexual repro ductio n invo lved testing this o ld

hypo thesis  using animals, mainly deer

His wo rk included:

Dissecting the uteruses, o r wo mbs, o f female deer at all stages o f pregnancy

Harvey fo und that the uterus was always empty at the time o f co nceptio n i.e. just after

successful mating, dispro ving the hypo thesis  that semen and menstrual blo o d

co mbined in the uterus to  fo rm a fo etus

Harvey expected to  �nd 'eggs' develo ping in the uterus immediately after mating;

instead, he o nly fo und so mething develo ping there two  o r mo re mo nths af ter mating

Dissecting the o varies  o f female deer thro ugho ut the mating seaso n

He fo und  no  sign o f an 'egg'

No te that he did no t have access to  a micro sco pe  during his wo rk
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William Harvey's Experimental Technique

NOS: Development s in scient i�c research f ollow improvement s in apparat us; William
Harvey was hampered in his observat ional research int o reproduct ion by lack of
equipment . T he microscope was invent ed 17  years af t er his deat h

In scienti�c research, critical develo pments o f ten f o llo w impro vements in scienti�c

apparatus

Fo r example, distant o bjects in Space o ften remain undisco vered until a telesco pe, o r so me

o ther piece o f equipment, po werful eno ugh to  detect them is develo ped

William Harvey was greatly held back in his o bservatio nal research into  repro ductio n by a lack o f

suitable equipment

The micro sco pe  was invented 17 years after his death

Harvey failed to  so lve the mystery o f sexual repro ductio n because e�ective micro sco pes

were no t available  when he was wo rking

This meant he co uld no t �nd and o bserve male and female gametes, so  the fusio n o f

gametes and subsequent embryo  develo pment remained undisco vered

In additio n, Harvey's decisio n to  use deer as a study species was unlucky, as deer

embryo s remain micro sco pically small i.e. small eno ugh that they can o nly be viewed

using a micro sco pe, fo r an unusually lo ng perio d o f time

Altho ugh the presence o f sperm cells in semen was �rst repo rted in 1677, it wasn't until the 19th

century that the fertilisatio n o f an egg cell by a sperm cell was �nally o bserved

This sho wed that so mething co ntained within the egg and  the sperm was being inherited by

o �spring, which lead to  a much greater understanding o f  sexual repro ductio n

The fact that scienti�c research is o ften held back by a lack o f su�ciently po werf ul o r precise

apparatus  is a pro blem that will co ntinue into  the future

In so me ways this is very exciting, as it suggests that o ur scienti�c kno wledge and understanding

o f the universe will co ntinue to  expand  as new scienti�c techniques  and techno lo gies  are

develo ped

6.6.4 Reproduction: Sex Determination in Males

SRY Gene

In sexual repro ductio n in humans, a sperm fro m a male fuses with, o r fertilises, an egg fro m a

female to  fo rm a z ygo te, which then develo ps into  an embryo

To  begin with the embryo  develo ps in the same way regardless o f  its sex, and embryo nic

go nads develo p that will either beco me o varies  in females o r testes  in males

The facto r that determines whether the embryo nic go nads will develo p into  o varies o r testes is

the presence o r absence  o f a single gene  kno wn as the SRY gene

The SRY gene is lo cated o n the Y chro mo so me, meaning that is o nly present in ro ughly 50%

o f embryo s

The SRY gene co des fo r a DNA-binding pro tein kno wn as TDF, o r testis determining facto r,

which stimulates the expressio n o f further genes respo nsible fo r the develo pment o f

testes

If the SRY gene is present in the embryo 's DNA, the embryo nic go nads  will develo p into  testes

If the embryo  has two  X chro mo so mes, and therefo re the SRY gene is no t present  in its DNA, the

embryo nic go nads  will develo p into  o varies
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Testosterone

During embryo nic develo pment, at the time when the embryo  is develo ping into  a fo etus, the

testes develo p testo stero ne-secreting cells  which pro duce and secrete testo stero ne

This testo stero ne causes pre-natal develo pment o f  male genitalia

This testo stero ne secretio n declines in the latter stages o f pregnancy so  that, at birth, the

testes are inactive

During puberty  in males, testo stero ne secretio ns increase  o nce again

This leads to :

The stimulatio n o f sperm pro ductio n in the testes; a primary sexual characteristic o f males

The develo pment o f male seco ndary sexual characteristics e.g.

The penis gets larger

Gro wth o f facial hair

Deepening o f the vo ice

Secondary sexual charact erist ics

Primary sexual characteristics  are the features o f repro ductive o rgans that di�er between

males and females

They are present during develo pment  in the uterus

Seco ndary sexual characteristics  are the changes that o ccur during puberty  as children gro w

into  adults

They are co ntro lled by the release o f ho rmo nes

Oestro gen and pro gestero ne  in females

Testo stero ne  in males

So me changes o ccur in bo th males and females, including:

The f urther develo pment o f  sexual o rgans

The gro wth o f  bo dy hair

Emo tio nal changes  also  o ccur at this time due to  the increased levels o f ho rmo nes in the bo dy
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Secondary sexual characteristics of a human male

6.6.5 Reproduction: Sex Determination in Females

Oestrogen & Progesterone

During early develo pment an embryo  develo ps embryo nic go nads that will either beco me

o varies  in females o r testes  in males

The facto r that determines whether the embryo nic go nads will develo p into  o varies o r testes is

the presence o r absence  o f a single gene  kno wn as the SRY gene

The SRY gene is o n the Y chro mo so me, so  if the embryo  has two  X chro mo so mes the embryo nic

go nads will develo p into  o varies

This means testo stero ne  will no t be secreted by the develo ping embryo

The two  female ho rmo nes o estro gen and pro gestero ne  are present thro ugho ut pregnancy

These ho rmo nes are secreted by the mo ther's o varies  and the placenta

The absence o f fo etal testo stero ne and presence o f maternal o estro gen and pro gestero ne

causes female repro ductive o rgans to  develo p

During female puberty, o estro gen and pro gestero ne secretio ns increase

This leads to :

The start o f the menstrual cycle

The develo pment o f female seco ndary sexual characteristics  e.g. breast develo pment
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Secondary sexual characteristics of a human female

Menstrual Cycle

The menstrual cycle  is the series o f changes that take place in the female bo dy leading up to  and

fo llo wing the release o f an egg fro m the o varies

It starts in early ado lescence in girls and is co ntro lled by ho rmo nes

The average menstrual cycle is 28 days  lo ng

The uterus lining, o r endo metrium, thickens fro m day 7  thro ugh to  day 28 o f the cycle in

preparatio n fo r receiving a fertilised egg

The release o f an egg, o r o vulatio n, o ccurs abo ut half way  thro ugh the cycle o n day 14 , and the

egg then travels do wn the o viduct to  the uterus

Eggs develo p inside �uid-�lled sacs kno wn as egg f o llicles  inside the o vary

The fo llicle releases the egg at o vulatio n and beco mes an empty fo llicle kno wn as a co rpus

luteum

Failure to  fertilise the egg leads to  menstruatio n, co mmo nly kno wn as a perio d

Menstruatio n invo lves the lo ss o f menstrual blo o d via the vagina

This is caused by the breakdo wn o f the endo metrium

Menstruatio n takes place ro ughly between days 1−7  o f the cycle

The number o f days during which menstruatio n o ccurs can vary

After menstruatio n �nishes, the endo metrium starts to  thicken again in preparatio n fo r the

po ssible implantatio n o f a fertilised egg in the next cycle
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Changes in the endometrium during the menstrual cycle

How ovarian and pit uit ary horm ones cont rol t he m enst rual cycle

Fo ur ho rmo nes  co ntro l the events that o ccur during the menstrual cycle:

Two  o f these ho rmo nes are pro duced by the pituitary gland  in the brain

Fo llicle-stimulating ho rmo ne (FSH)

Luteinising ho rmo ne (LH)

The o ther two  ho rmo nes are pro duced in the o varies

Oestro gen; pro duced by the egg f o llicle, and by the co rpus luteum after o vulatio n

Pro gestero ne; pro duced by the co rpus luteum

The ro les o f FSH and LH:

FSH is secreted by the pituitary gland  and stimulates the develo pment  o f several immature

egg cells  in f o llicles  in the o vary

FSH also  stimulates the secretio n o f  o estro gen by the f o llicle wall

The pituitary gland  is stimulated to  release LH when o estro gen levels have reached their

peak

LH causes o vulatio n to  o ccur; the shedding o f the mature egg cell fro m the fo llicle and its

release fro m the o vary

The shedding o f the mature egg cell leaves behind an empty egg fo llicle called the

co rpus luteum

LH also  stimulates the pro ductio n o f pro gestero ne  fro m the co rpus luteum
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Changes in the levels of the pituitary hormones FSH and LH in the blood during the menstrual cycle

The ro les o f o estro gen and pro gestero ne:
Oestro gen levels rise fro m day 1 to  peak just befo re day 14

This causes the endo metrium to  start thickening and the egg cell to  mature

The peak in o estro gen o ccurs just befo re the egg is released

Pro gestero ne  stays lo w fro m day 1−14 and starts to  rise o nce o vulatio n has o ccurred

Pro gestero ne is pro duced by the co rpus luteum

The increasing levels o f pro gestero ne cause the endo metrium to  co ntinue to  thicken

A fall in pro gestero ne levels as the co rpus luteum deterio rates causes the endo metrium to

break do wn, resulting in menstruatio n
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Changes in the levels of oestrogen and progesterone in the blood during the menstrual cycle

Negat ive and posit ive f eedback mechanisms cont rolling t he menst rual cycle
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The fo ur ho rmo nes all interact  to  co ntro l the menstrual cycle via bo th negative and po sitive

feedback

FSH and o estro gen

FSH stimulates the develo pment o f a fo llicle, and the fo llicle wall pro duces the ho rmo ne

o estro gen; it can be said that FSH stimulates the pro ductio n o f  o estro gen

As well as causing gro wth and repair o f the endo metrium, o estro gen also  causes an

increase in FSH recepto rs; this makes the fo llicles mo re receptive to  FSH which, in turn,

stimulates mo re o estro gen pro ductio n

This is po sitive f eedback

When o estro gen levels are high eno ugh, it inhibits the secretio n o f  FSH

This is negative f eedback

LH and o estro gen

When o estro gen rises to  a high eno ugh level, it stimulates the release o f  LH fro m the

pituitary gland, causing o vulatio n o n aro und day 14 o f the cycle

After o vulatio n, LH causes the wall o f  the f o llicle to  develo p into  the co rpus luteum,

which secretes mo re o estro gen

This is po sitive f eedback 

LH and pro gestero ne

LH stimulates the wall o f the fo llicle to  develo p into  the co rpus luteum, which secretes

pro gestero ne

Pro gestero ne thickens and maintains the endo metrium but also  inhibits the secretio n

o f  FSH and LH fro m the pituitary gland

This is negative f eedback
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Where hormones involved in the menstrual cycle are made and act - remember that hormones travel

around the body in the bloodstream but only have an e�ect on a target organ
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Hormones & IVF

A co uple may �nd it di�cult to  co nceive a baby naturally

This can be due to  insu�cient levels o f  repro ductive ho rmo nes  a�ecting the develo pment o f

egg and sperm cells, o r as a result o f issues with the repro ductive system o f  the male o r

f emale

One po ssible treatment is fo r eggs to  be fertilised by sperm o utside the bo dy  in carefully

co ntro lled labo rato ry co nditio ns

This is kno wn as in vitro f ertilisatio n, o r IVF

Altho ugh the pro cess can vary, it no rmally fo llo ws the same main steps:

The �rst step invo lves sto pping the no rmal secretio n o f ho rmo nes; the wo man takes a drug

to  inhibit  the secretio n o f  FSH and LH fro m the pituitary gland

This also  causes o estro gen and pro gestero ne secretio ns to  sto p

This  tempo rarily halts the menstrual cycle, allo wing do cto rs to  co ntro l the timing and

quantity  o f egg pro ductio n in the wo man's o varies

The wo man is then given injectio ns o f  FSH and LH to  stimulate the develo pment o f

f o llicles; as the injectio n gives a much higher FSH co ncentratio n than is present during a

no rmal menstrual cycle, 'supero vulatio n' o ccurs

Many mo re fo llicles than no rmal begin to  mature

The eggs are then co llected fro m the wo man and fertilised by sperm fro m the man in sterile

co nditio ns in the labo rato ry

The fertilised eggs develo p into  embryo s

At the stage when they are tiny balls o f cells, abo ut 4 8 ho urs af ter f ertilisatio n, o ne o r mo re

embryo s are inserted into  the mo ther’s uterus

Finally, extra pro gestero ne  is no rmally given to  the wo man to  ensure the endo metrium is

maintained

The success rate o f IVF is lo w (~30% ) but there have been many impro vements and

advancements in medical techno lo gies which are helping to  increase the success rate
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6.6.6 Skills: Reproduction Diagrams

Male & Female Diagrams

Yo u sho uld be able to  anno tate diagrams  o f the female and male repro ductive systems  to

sho w the names o f the di�erent structures

Yo u sho uld also  be able to  recall the f unctio n o f each o f these structures

Front and side view of the female reproductive system

Female Reproductive System Table
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Front and side view of the male reproductive system

Male Reproductive System Table
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