% Endocrine Functions of Kidneys, Heart, and Pineal Gland

Although the kidneys, heart, and pineal gland are not classical endocrine glands like the
pituitary or thyroid, they produce important hormones that influence blood pressure,
electrolyte balance, red blood cell production, and biological rhythms.

1. Endocrine Functions of the Kidneys
The kidneys perform major excretory and homeostatic roles, but also function as endocrine
organs by secreting several hormones:
a. Erythropoietin (EPO)
« Source: Juxtaglomerular interstitial fibroblasts in the kidney cortex.
o Function: Stimulates red blood cell production (erythropoiesis) in the bone marrow.
Stimulus: Hypoxia (low oxygen levels in blood).
Clinical note: Used therapeutically in chronic kidney disease or anemia.
b. Renin
« Source: Juxtaglomerular cells of afferent arterioles.
« Function: Initiates the Renin-Angiotensin-Aldosterone System (RAAS) to regulate
blood pressure and fluid balance.
o Mechanism:
o Renin converts angiotensinogen — angiotensin I.
o Angiotensin I is converted to angiotensin II (by ACE in lungs).

o Angiotensin II causes:
= Vasoconstriction (1 blood pressure)
« Aldosterone secretion from adrenal cortex (T Na* and water retention)
¢. Calcitriol (Active Vitamin Ds)
« Source: Proximal tubule cells of kidneys.
« Function: Regulates calcium and phosphate balance.
o Mechanism:
o Increases intestinal absorption of Ca** and phosphate.
o Promotes bone mineralization.
o Decreases renal excretion of calcium.

2. Endocrine Functions of the Heart
The heart, specifically the atria, acts as an endocrine organ by releasing natriuretic peptides
in response to increased blood volume or pressure.
a. Atrial Natriuretic Peptide (ANP)
o Source: Atrial myocytes (cells of the atrial wall).
o Stimulus: Stretching of atrial walls due to high blood volume or high blood pressure.
o Functions:
o Promotes excretion of Na* and water by the kidneys (natriuresis & diuresis).
o Reduces blood pressure and volume.



o Inhibits:
= Renin secretion
= Aldosterone release
= ADH (antidiuretic hormone) effects
b. Brain Natriuretic Peptide (BNP)
« Source: Ventricular myocytes (despite the name “brain”).
« Similar function: Like ANP, but secreted from ventricles, especially under ventricular
stress or overload.
+ Clinical importance: BNP is a diagnostic marker for heart failure.

3. Endocrine Functions of the Pineal Gland
The pineal gland is a small, pea-shaped endocrine gland located deep in the brain near the
epithalamus. It plays a major role in regulating biological rhythms.
a. Melatonin

« Source: Pinealocytes (main cells of pineal gland).

o Precursor: Synthesized from tryptophan — serotonin — melatonin.

« Stimulus: Darkness (melatonin secretion increases at night), inhibited by light.

« Controlled by: Suprachiasmatic nucleus (SCN) of the hypothalamus (biological clock).
Functions of Melatonin:

« Regulates circadian rhythm (sleep-wake cycle).

« Helps in seasonal biological rhythms in animals (reproduction, migration).

« Acts as an antioxidant and free radical scavenger.

« May influence puberty onset (higher melatonin = delayed puberty).

Comparison Table

Organ Hormone(s) Function(s)
Kidney Erythropoietin RBC production
Renin Blood pressure regulation via RAAS
Calcitriol (Vit Ds) Calcium-phosphate metabolism
Heart ANP, BNP Lowers BP, increases salt & water excretion
Pineal Melatonin Regulates sleep, circadian & seasonal rhythms




