6.6 HORMONES, HOMEOSTASIS AND REPRODUCTION

HORMONES

Hormones are chemical meccengere that are divectly cecreted into the
blood. They are carried to target ticcues where they change the condition
of the ticsue. Thic change ic monitored through negative feedback.

Main endocrine glands are-

Pituitary gland %7 Fincalgland

Thyroid gland 4

Thymus

Adrenal gland
Pancreas

Ovary

Testisivx

- Pancreatic celle monitor blood glucoce.

- The abeorption of glucose from digection in the intectine
increases blood cugar levele whereas facting decrensec blood
cugar levels.

- hormonec are released from pancreatic pite (called the iclete of
(angerhane) and act principally on the liver

Blood blucose levele are too high -

=> B celle of the pancreac produce inculin

=>  Inoulin ctimulatec the uptake of glucoce to celle

=>  Ctimulates the liver and teh fat cells to ctore glucose ac
9lycogen

=>  Thic leade to a decrease in blood glucoce levels

=>  Alpha cells of the pancreas produce glucagon

=> It ctimulatec the liver to break glycogen into glucose

=>  Thic leads to an incrense in the blood cugar levele
Thyroxin

Produced by thyroid glands
- Incrensec the metabolic rate or the rate of protein synthesic

- This, in turn, increaces the heat production

Produced by adipoce celle
- Controlc the appetite

- Ag the adipoce ticcue increaces, teh leptin cecretions alco

increace in the blood which caucec appetite inhibition and
reculte in reduced food intake.

Leptin defect — Obese mouse does not produce leptin Receptor defect — Obese mouse does not respond fo leptin

Obese  Healthy Healthy Healthy Obese  Healthy Obese Emaciated

Ueed ac a treatment for obegity
=> 7999 - ceienticte diccovered the obege mouse which ic a mutant
mouse that eate excessively and becomes obege.
=> ]t wac found that the obece mice poccece two receccive alleles
and therefore don't produce any leptin.
=>  Thece mice when treated with leptin, showed large lose of
weight

=>  Most people have naturally high levels of leptin
=>  IF accumed that obecity ic linked to leptin, the obece people
would have come resictance to leptin
= Only & few patiente in teh clinical trial experienced a cignificant
weight loce whereac moct of them experienced cide effecte cuch
ac ckin irritation.
Melatonin
Produced by the pineal gland when there ic darknecs
It recults in the cynchronization of the circadian rhythm which includes
cleep time and the blood preccure requlntion

It ic a condition caused by traveling rapidly between time zones.
Symptome of Jet lag -
Sleep dicturbance
Headaches
Fatigue
Irritability
=> It ic caused by the pineal gland continuing to cet a circadian
rhythm for the point of origin rather than the current time
2zone.
=>  People take melatonin cloce to the cleep time of the dectination
time zone which helpe alleviate the cymptoms.




SEXUAL REPRODUCTION

Soil and ceed theory by Arictotle
=>  The male producec a ‘ceed’ which forme an ‘eqq’ when mixed with
menstrual blood (the coil).
=>  The ‘eg99’then develops into a fetus incide the mother according

to the information contained within the male ‘ceed’ alone.

- Harvey ctudied the cexual organe of a female deer after mating

- There wac no embryo growing ingide the deer’s womb even after
6-7 weeke after mating.

- Debunked teh original theory by concluding that menctrual
blood had wo role in the development of a fetus.

SEX DEVELOPMENT

=>  The 23¢d pair of chromogcomee in humane are cex chromocomes.
= Femalee have XX chromocomes whereas malec have XY.
=>  The Y chromogome containg the SRY gene which leads to male

development.

- codec for a tectic-determining factor (TDF) that caucee
embryonic gonade to form into tectec (male gonade)

- abgence of the TDF protein (i.e. no Y chromocome), the
embryonic gonads will develop into ovaries (female gonads).

Femalee - Ectrogen and Progecterone

Males - Tectocterone

Embryonic
gonads
No SRY

Ovum Ovaries Estrogen \
M Progesterone 8

Sperm Zygote

Tectocterone

=>  Caugec the development of male genitalia in the prenatal ctage
=>  involved in cperm production following the onget of puberty

= &ids in the development of cecondary cex characterictice

Male Reproductive Organ Male Secondary Sex Characteristics

Growth of larynx
i

Facial / body hair

;\3/ Development

of muscle mass

g External genitalia
development

A
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Promotec the prenatal development of female genitalia
respongible for the development of cecondary cex characterictice

involved in monthly preparation of egg release following puberty

22"

estrogen and progecterone are secreted by the mother’s ovaries
and then the placenta — until female reproductive organg

develop

Female Reproductive Organ

Maturation of
uterine wall

Female Secondary Sex Characteristics

| ‘\
-. ‘ Wider hips and
i fat deposition
Body hair
Uterus
Estrogen
Progesterone \

External genitalia
/ development

Male Reproductive Syctem

Ureter
Bladder

Vas Deferens

Seminal Vesicle

Prostate Gland

Erectile Tissue

Urethra

Scrotum
Epididymis

Penis Testis




Bladder

Pubic Bone

Prostate Gland

Urethra

Epididymis

Testis

Rectum

Seminal Vesicle

Bulbourethral Gland

Vas Deferens

Structure

Function

production of sperms and testosterone

Site where the sperm matures and
develope the ability to by motile

Long tube which connecte the cperm
from the tectec to the proctate gland

during ejaculation

Secretes Fluid containing fructoge -
nouriches the cperm

Mucus- protecte the cperm and
Proctaglandin- trigger uterine

contractione

Fimbriae

Vagina

Fallopian Tube —=+

(oviduct)

Uterus

Bladder

Urethra

Endometrium

1—1—1

Uterus

Cervix

Fallopian Tube
(Oviduct)

Ovary

Rectum

Cervix

Vagina

Secretec alkaline fluid to neutralize the

vaginal acide

Conducte the cperm from the proctate
gland to the outcide of the body via the

penic

Structure Function
Ovar oocytec mature prior to releace and
Y Y P
respongible for ectrogen and
progecterone cecretion
Fimbria Fringe of ticcue adjacent to an ovar
g ) Yy
that cweeps an oocyte into the oviduct
Oviduct trancporte the oocyte to the uteruc and
the cite of fertilization
Uterue organ where a fertilized egq will implant
9 99 mp

and develop

Endometrium

mucous membrane lining of the uterus,
it thickene in preparation for

implantation or ic otherwice loct

Vagina

Paccage leading to the uterue by which
the penic can enter (uteru protected by

a muscular opening called the cervix)

MENSTRUAL CYCLE

It deccribes the recurring changee that occur within a female

reproductive cyctem to make pregnancy poccible.

It lacts roughly 28 daye and begine at puberty before ending at

menopause.

Hormones that take part in the menctrual cycle

FSH and (H

- Ectrogen and Progecterone




Hormone Function

Follicle Stimulating Hormone Stimulatee follicle growth in ovaries

Stimulatee ectrogen cecretion

Leutenizing hormone A curge causec ovulation
Regulte in the formation of a Corpue

Luteumn

Ectrogen Thickene the endometrium
Inhibite FC/-/ and LH
Stimulates the FSH and (H

production pre-ovulation

Thickene the endometrium

Tnhibite FSH and (H

Progecterone

KeY evenTs In THe mMenstruat
CYCLe

Follicular
Phase

Qvulation

Menctrual phase
=>  Shedding of the endometrium
=>  (ow levele of ectrogen and progecterone
=>  The egg iont fertilized

Ricing amounte of FSH are cecreted

vl

Acts on the ovaries to promote the development of follicles, each
one containing an eqg.

=>  End of the cycle, ovaries cecrete high levels of ectrogen which
cauges the endometrium to thicken in the preparation of the

fertilized eqq.

Ovulatory Phace
> There ic a release of (SH mid-way through the cycle
=>  Thic causes the mature follicle to bulge out from the curface of
the ovary and burct, releacing the egg.
=>  The egg travele down the fallopian tube into the uteru.

=>  Ruptured follicle develops into a ctructure called the corpus

luteum

=>  (Corpug luteum cecretes increacing amounte of progecterone
which cauges the endometrium to thicken further and prepare

for embryonic development.

Ovarian cycle phases

Follicular phase Luteal phase
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Uterine cycle phases
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Day of menstrual cycle

IN VITro ferTtiLizaTtion

It referc to the fertilization that occure outeide the body.
The key ctages of IVF

Druge are uced to halt the requlation of hormones cuch as FSH, (H,
Progecterone, and ectrogen to control the timing and the quantity of egq

production by the ovariec.

Superovulation
Artificial docec of hormones are uced to develop and collect multiple egge

from the woman.

The egge are incubated in the precence of a cperm cample from the male

donor.

Implantation
The embryoc are transferred into the uterus. Two weeks after the
procedure, a pregnancy tect ic taken to determine if the procecs has been

cuccecstul.



CHECKLIST

o Stimulate follicles
a Extract cocytes
e Collect sperm

0 In vitro fertilisation

e Implantation

Ethical Concideratione with TIF
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the quality of congent obtained from the partiec

the motivation of the parente

the uces and implications of preimplantation genetic diagnogic
the permiccibility of cex-celection (or the choice of embryoc for
other traite)

the ctorage and fate of curpluc embryoc.



