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CHAPTER 10 | BIOMOLECULES

10.6 Hormones

The Chemical Messengers of the Biosystem.



SYSTEM OVERVIEW

Hormones as Intercellular Messengers
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Endocrine Glands

Hormones are produced
directly within the body's

specialized endocrine tissues.
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Bloodstream

Unlike other secretions, they
are poured directly into
systemic circulation for rapid
transit.
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Site of Action

They act as intercellular
messengers, arriving at target
cells to mediate responses and

maintain biological balance.




MOLECULAR TAXONOMY

Chemical Nature of Hormones
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Amino Acid Derivatives

NH, O

OH

Epinephrine Norepinephrine

[ Note: Epinephrine and norepinephrine specifically mediate physiological responses to external stimuli. ]
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METABOLIC BALANCE A

Blood Glucose Control

Polypeptide
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Polypeptide

Insulin Glucagon

Trigger: Released when

Trigger: Released in
blood glucose falls.

response to a rapid rise in
plood glucose.

_ Action: Increases glucose
Action: Lowers glucose level in the blood.

level.

Homeostasis Loop: These two hormones act together to strictly regulate the glucose level in the blood

within a narrow, life-sustaining limit.




PHYSIOLOGICAL REGULATION A
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Thyroxine & Thyroid Disorders
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Thyroxine
Produced in the thyroid gland. It is an iodinated derivative of the amino acid tyrosine.
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Hypothyroidism (Deficiency) Hyperthyroidism (Excess)
Cause: Low level of iodine in the diet. Cause: Abnormally increased levels of
Symptoms: Lethargyness, obesity, and physical circulating thyroxine.
enlargement of the thyroid gland.
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The addition of sodium iodide to commercial table salt ('iodised

A Rger Brokadl ! Loiaaie ol ko) salt’) effectively controls endemic iodine deficiency.



ANATOMICAL ORIGINS A
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Major Steroid Hormones
Adrenal Addison's Disease: Caused by abnormal Gonads (Sex Hormones)
adrenal cortex function. Characterized
Cortex by hypoglycemia, weakness, and stress
susceptibility. Fatal unless treated
with steroid replacements. Testosterone (Testes): Major male sex hormone;

—— drives secondary male characteristics (deep
voice, facial hair, physical constitution).

Glucocorticoids: Control carbohydrate
—— metabolism, modulate inflammatory reactions, Estradiol (Ovaries): Main female sex hormone;
and manage reactions to stress. —— drives secondary female characteristics and
controls the menstrual cycle.

Mineralocorticoids: Control the level of L " ¢
excretion of water and salt by the kidney. - Prnggsternne {ﬂvar1es). Prgpgres the uterus for
the implantation of a fertilized egg.




CHAPTER RECAP A

Hormones Maintain Biological Balance

Homeostasis Matrix

Metabolic Balance Insulin & Glucagon (Glucose), Glucocorticoids (Carbohydrates).

Developmental Balance | Testosterone, Estradiol (Secondary sex characteristics & growth).

Thyroxine (Energy/weight), Mineralocorticoids (Water/salt

Physiological Balance excretion).

Epinephrine & Norepinephrine (External stimuli), Glucocorticoids

Response Balance (Stress/inflammation).

Final Insight Panel: “Hormones are the intercellular messengers that

provide the chemical logic for biological homeostasis.”
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