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Body

Decoding the Human
Endocrine System
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CHEMICAL COORDINATION
AND INTEGRATION




Chemical Coordination A

Neural Coordination (Endocrine System)
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e Fast but short-lived e Slower but provides continuous regulation
e Provides point-to-point rapid coordination * Widespread reach via the bloodstream
e Limitation: Nerve fibres do not innervate all

cells; cannot continuously regulate cellular

functions.

What is a Hormone?

Non-nutrient Intercellular Produced in trace
chemicals messengers amounts




Core vs. Periphery A
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Diffused Tissues /
Other Organs

Primary non-endocrine organs
that also produce hormones

LEGEND

Heart: Produces
Atrial Natriuretic

) Organised Endocrine Bodies:
Factor (ANF)

Specialised glands produc
producing hormones as their
primary function.

Organised
/' Endocrine Bodies
Dedicated ductless glands

1 ) Diffused Tissues / Other
Organs: Non-endocrine
organs with secondary
hormone production
capability.

Pituitary, Pineal, Thyroid,
Parathyroid, Thymus,

| \ Adrenal, Pancreas, Gonads
(Testis/Ovary)

Kidney: Produces
Erythropoietin

Gastrointestinal Tract:
Produces Gastrin,
Secretin, CCK, GIP
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Hypothalamus (The Master Regulator)

Contains neurosecretory cells (nuclei).

Regulates pituitary synthesis via Releasing hormones (e.g.,
GnRH) and Inhibiting hormones (e.g., Somatostatin).

. Capillary —
network
Neurosecretory ———
cells

~~ (nuclei) _/"

Pituitary Gland (The Master Gland)

A. Anterior (Pars Distalis / B. Posterior (Pars Nervosa):

Intermedia): Stores and releases

Secretes GH, PRL, TSH, Oxytocin and Vasopressin
ACTH, LH, FSH, MSH. (ADH).

Under direct neural
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Pituitary stalk
(infundibulum)

Portal veins

Secondary
capillary
network
]
|
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Pineal Gland (The Timekeeper)

Secretes Melatonin.

\

Posterior \\
pituitary

Anterior

capillary Axon terminals
pituitary from hypothalamus Regulates the 24-hour (diurnal) rhythm, sleep-wake cycle,

gé | and body temperature.
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Calcium & Metabolism Balance A

Thyrold Glancl

Hormones: T3 & T»il
(Regulates Basal Metabolic Rate).

Parathyrmd Gland

Hormone: Parathyroid
Hormone (PTH).

Secretes Thyrocalcitonin [TCT)
. to DECREASE Blood Calcium.®

| Hypercalcemic action to A
INCREASE Blood Calcium. | |

The Immune Center: Thymus

Location: Function:
Between lungs, behind sternum Hormone: Differentiates T-lymphocytes (cell-

on the ventral side of aorta. Thymosins. mediated immunity) and promotes
antibodies (humoral immunity).

Note: Degenerates in old age.




Adrenal Gland Pancreas Gonads

(Stress & Balance) (Sugar Homeostasis) (Reproduction & Traits)
Cortex (Outer): Secretes Endocrine Tissue: Islets of Testis (Male): Leydig cells @‘f
Corticoids. Langerhans (1-2% of produce Androgens
. Glucocorticoids (Cortisol): pancreas). (Testosterone).

Carbohydrate metabolism, Regulates spermatogenesis,

anti-inflammatory. Alpha (a) cells - o0 male accessory organs, and

Mineralocorticoids Glucagon — Stimulates anabolic metabolism.

(Aldosterone): glycogenolysis <,

Water/electrolyte balance, -> Hyperglycemia

blood pressure. (Raises blood sugar)

Ovary (Female):

Medulla (Inner): Secretes - Follicles produce Estrogen
Catecholamines (Adrenaline & Beta (B) cells = Insulin (o) (secondary sex characters).
Noradrenaline). > Enhances CE||3I_.__I|‘_&I' Corpus luteum

The ‘Fight or Flight’ response: (RUCOeR.LDWC S produces Progesterone

alertness, pupil dilation, heart \ A Hypogiycemid (supports pregnancy, milk

rate, glycogen breakdown. (Lowers blood sugar) secretion). A
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Anatomical Map of the Endocrine System

@i Hypothalamus
Pineal ‘

9 Pituitary
(3 1 Thyroid and Parathyroid
Thymus
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Key Takeaway: Integration and Homeostasis o

Mechanism of Action

Hormones produce effects by binding to highly specific
hormone receptors at the target tissue.

e Membrane-bound receptors: Hormone stays
outside, generates second messengers (CAMP,
IP3, Ca++) to regulate cellular metabolism.

¢ |ntracellular receptors: Hormone enters the
nucleus (e.g., steroids, iodothyronines) to
regulate gene expression and chromosome
function.

The endocrine system translates trace chemicals into global physiological harmony,

working hand-in-hand with the neural system to sustain human life.
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