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How hormones, the endocrine
system, and continuous biological

feedback loops keep the human
machine in perfect equilibrium. ’




Two distinct networks command the body’s responses.

E‘Q’J Endocrine System

Y,
(; Nervous System

Medium Nerve impulses (electrical) Hormones (chemical messengers)
Transport Pathway gﬁr;% :ep:cialized nerve cells and g{sgzgﬁgsi universally through the
Speed of Action Near-instantaneous Slower, gradual buildup

Duration of Effect Short-lived and fleeting Long-lasting and enduring

Target Area Highly localized (specific muscle fibres) Widespread (entire organs or multiple

systems)




The command centers of the

endocrine system. =
Pituitary Gland.

The 'Master Gland'. Secretes :
( ), and LH (in green).

Secretes thyroxine (controls
metabolic rate).

Adrenal Glands.

Secretes Adrenaline (in red)
for physical activity prep.
ik i Pancreas.
J Secretes Insulin (in cyan) and
Glucagon (in orange) to
regulate blood glucose.

Ovaries / Testes.
Secretes Estrogen (in blue) /
Progesterone (in purple) or
Testosterone for reproduction.




Hormones circulate everywhere,
but only activate specific targets.
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Chemical receptor

Target Cell

While hormones travel universally through
the bloodstream, they are highly specific.
Target organs possess unique chemical
receptors on their chemical receptors on
their cell membranes. A cell ignores a
hormone unless it has the exact matching
receptor—a precise biological lock and key.




The emergency override: Adrenaline’s
“fight or flight” response.

‘ Heart: Beats faster and stronger,

Trigger: Fear, stress, or anger signals the adrenal PUITiping More Oxyget and g|UEDSE.

glands to flood the bloodstream with Adrenaline.

Liver: Instantly converts stored

glycogen back into readily usable
glucose for muscle fuel.

Adrenal

Glands

Eyes: Pupils dilate to increase visual
sensitivity to movement.

diverted away from the digestive gut
and toward skeletal muscles.

[*‘ Blood Vessels: Blood is actively




The continuous balancing act of blood sugar regulation.

Liver absorbs glucose
High Sugar ——3 Pancreas secretes —) and stores it as
Insulin iInsoluble glycogen

_ —> Blood sugar drops

Normal Blood Glucose

Liver breaks down
stored glycogen and
releases glucose
- Blood sugar rises

Pancreas

secretes
> Glucagon >

Low Sugar




Diabetes occurs when the glucose regulation system fails.

Type 1

iy s

The pancreas fails to produce sufficient insulin.
Blood glucose rises to dangerous levels.
Treated via daily insulin injections.
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Type 2 (Insulin Resistance)

The pancreas produces insulin, but target body
cells become resistant and fail to respond.
Managed via diet, exercise, and medication.

Shared Symptoms

Constant thirst and the presence of
glucose excreted in the urine, as the
kidneys cannot reabsorb the excess.
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Hormones drive the physical transformations of puberty

Female Path
from Ovaries)

Male Path

(Testosterone from Testes)

Triggers continuous

* |nitiates the monthly
sperm production.,

menstrual cycle and

g . : eqq release.
Significant increase in 99

body mass and muscle  Stimulates breast

development. development.
Growth of facial/body * Alters body shape and
hair. widens hips.

Deepening of the voice.




Four distinct orchestrators manage the menstrual cycle.

LH (Luteinising Hormone)

Originates in the Pituitary. Originates in the Pituitary.
Job: Matures the egg inside the ovarian Job: Triggers ovulation (the release of the
follicle. mature egg).

Estrogen Progesterone
Originates in the Ovaries. Originates in the Corpus Luteum.
Job: Builds up the uterine lining and Job: Maintains the thick uterine lining

actively inhibits the release of more FSH. and inhibits both FSH and LH.




The 28-Day Masterpiece: A symphony of chemical coordination

_ LHspike directly
“ causes ovulation

Pituitary
Hormones
e e R
__ Progesterone wave
i Progesterone ~  sustains the uterine wall
Ovarian Estrogen
Hormones
|00 0 @
Physical o @
Ovulation
\ Menstruation
Uterus L&
Physical -

Days 1to 28



The architecture of internal equilibrium.

1. Absolute Specificity

Chemical messengers travel universally
through the blood but act only where precise

o molecular locks (receptors) exist.
ity Antagonistic loops (like insulin and glucagon)
2_ RE'EIT“ESS Homeostasis work continuously against each other to maintain
a stable internal environment.
A —
.~ I Multiple hormones originating from completely
3 Complex Symphonies different glands communicate seamlessly to
1\3 ~—“~) manage highly intricate, time-bound processes

" like human reproduction.




