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First – Melatonin. 

✓ Small molecule derived from the single amino acid (Tryptophan). 

✓ It is secreted from the pineal gland. 

✓ The optic chiasma is an X-shaped structure formed by the crossing of the optic 

nerves from each eye “connects the brain to the eyes”. 

✓ Supraoptic & Suprachiasmatic nuclei situated directly above the optic chiasma 

found in the hypothalamus. 

Pineal Gland:  

✓ Small gland which has a certain connection with the hypothalamus (Especially 

Suprachiasmatic nucleus or maybe Supraoptic nucleus). 

✓ It has a function in certain lower animals, but in human beings, pineal gland will 

get fibrosed “Mostly useless”. 

✓ It has an autonomic supply from Sympathetic nervous system “Norepinephrine”. 

✓ Information from the eyes through the optic nerves is sent to Suprachiasmatic 

nucleus (SCN), then transmission of certain information to the pineal gland. 

✓ Pineal gland function is controlled by the amount of light seen by the eyes. 

➢ Light Singles from the eyes → Suprachiasmatic nucleus (SCN) & Supraoptic 

nucleus (SON) → Suppression of Melatonin secretion. 

➢ When there’s no information coming from the eyes to the SCN “During 

Sleep” → Pathway interruption → Melatonin secreted from the pineal gland. 

✓ In conclusion, Presence of light will suppress pineal gland & Melatonin secretion, 

once the pathway is interrupted (e.g., Traumatic injuries destroy SCN) → increase 

in melatonin secretion. 

✓ Darkness stimulate Norepinephrine release & this is the controller for melatonin 

secretion. 

WHAT IS THE FUNCTION OF MELATONIN? 

*In the first years after birth, we might sleep most of the day, so we have relatively 

high amount of melatonin secreted, but with age, melatonin secretion will decrease. 

1. Diurnal variation (There’s no secretion during the day, secreted only during sleep). 

2. Early in life (Have melatonin secretion). 
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*After melatonin secretion, it’s believed to pass either by way of the blood (although 

pineal gland has poor blood supply) or through the cerebrospinal fluid (CSF) of the third 

ventricle to hypothalamus and anterior pituitary gland to decrease Gonadotropin-

releasing hormone “GnRH”. 

✓ In presence of pineal gland secretion “Melatonin” → Suppression of GnRH release. 

*SCN receive information from visual pathway “Characterized by Diurnal Variation”. 

1. During the day → Information received from the eye → No Melatonin secretion. 

2. Sleeping During the night → No information received from the eye → Melatonin 

secretion. 

✓ It controls most of the activates in the hypothalamus over 24 hours in terms of 

their pattern of secretion. 

✓ It functions as the central circadian pacemaker & entrains to the light/dark cycle. 

*Melatonin blood levels are highest in the first year of life (With highest levels at night) 

& decrease with age. 

*Almost all elderly people have pineal calcification → There’s no functional pineal gland. 

*The suppression of GnRH through melatonin → Prior to puberty. 

✓ 10-year-old-child has an immature reproductive tract & Tiny level of melatonin 

Means → Melatonin is not the only regulator of GnRH, but if it is secreted it will 

suppress the GnRH.     

✓ Almost, Melatonin is not essential for regulation of fertility. 

✓ Pineal mechanisms cannot be essential for gonadal function.  

*Blind women (Lost their vision) have normal fertility. 

✓ Theoretically, blind women must have problems in fertility (↓ Light, ↑ Melatonin 

↑ GnRH suppression), but they have normal fertility! 

✓ However, there are reported cases with both infertility & problems in melatonin 

secretion + cases with delayed puberty & high melatonin secretion have been 

reported.  

✓ But, In most situations, there is no regumantary evidence that melatonin 

has a control on GnRH (In Humans). 

→ In humans, Melatonin secretion increases after darkness, peaks in the middle of the 

night & then decreases. 

POSSIBLE FUNCTIONS: 

1. Enhancing sex. 

2. Promoting sleep & decrease alertness. 

3. Enhancing mood. 

4. Increasing longevity. 

 

 

 



 

SEASONAL FERTILITY: 

*In certain lower animals: 

1. There is a pattern of melatonin secretion. 

2. Melatonin controls GnRH & fertility. 

➢ Unlike humans, animals such as sheeps & cats, they don’t have fertility all 

months of year → There is seasonal change in melatonin secretion to affect 

GnRH.   

➢ For example, if these animals exposed to the light 13 hours during the day 

& the last 11 hours exposed to the darkness then change the hours of light 

exposure to 12 hours → will change their fertility! 

➢ Change in melatonin secretion → Change in GnRH secretion → Change the 

ovarian function in females → Change fertility. 

➢ Simple example: In the spring “Month of February” → Increases the daylight 

hours “More light exposure”, ↑Melatonin Suppression, ↑GnRH & ↑Fertility. 

➢ There is no seasonal fertility in humans. 

 

 

 

Second – Atrial Natriuretic Peptide. 

*Atrial → Secreted from the atrium. 

*Natriuretic → Causes Natriuresis (loss of sodium 

in the urine). 

✓ When there’s More sodium &/or More blood 

volume. 

✓ Main determinant of blood volume → Na+ 

✓ Main osmotic active molecules → Na+ & Cl- 

*ANP is secreted due to: Swelling of the right 

atrium (Its causes): 

1. Valve problems (stenosis): block blood flow 

from right atrium to the right ventricle 

“Blood Accumulation in the Right atrium”. 

2. Increase blood volume. 

3. Right-sided heart failure (or left-sided lead 

to right-sided heart failure). 

o Swelling: More fluid in the right atrium. 

**Swelling in right atrium:  ↑ The central venous 

pressure (↑Volume: ↑Right atrial pressure). 

o CVP: is the blood pressure in the superior & 

inferior vena cava near the right atrium. 

Stretch in the atria (Protective Mechanism): 

1.Dilation of the afferent arterioles in the kidney. 

 



 

 

Stretch of the atria (↑Volume & ↑Atrial Pressure) → Dilation of afferent arteriole, 

↑Incoming Blood to the glomerulus, ↑Filtration (↑ Probability to lose fluid), 

↓Blood volume & ↓Stretch in the atrium. 

2.Reflex in the hypothalamus to decrease secretion of ADH. 

o ↑ADH Suppression: ↓Water reabsorption. 

3.Release of Atrial Natriuretic peptide (ANP). 

o Release of ANP: ↓Sodium & water reabsorption from convoluted tubules. 

o Net effect: More fluid lost (↑Urine excretion, ↑Sodium lost & ↓ECF volume). 

4.Inhibits Renin secretion & therefore angiotensin II formation (↓Blood volume). 

Remember: Juxtaglomerular apparatus is a Triad of 1. Afferent arteriole, 2. 

Efferent arteriole & 3. Distal convoluted tubules.  

o More fluid & sodium filtered (More Volume in Macula densa): ↓Renin released 

by juxtaglomerular cells & ↓Angiotensin formation (↓Blood Volume). 

o Less fluid & sodium filtered (Less Volume in Macula densa): ↑Renin released 

by juxtaglomerular cells & ↑ Angiotensin formation. 

Decrease volume in right atrium → less volume delivered (↓Blood volume) → less 

filtration → Renin stimulation → More aldosterone → More sodium reabsorption 

which is coupled to water reabsorption → Increase Blood volume.  

Third – Angiotensin II. 

✓ Depends on the renin secretion. 

✓ Secreted from cells of Macula densa which are found in the distal convoluted 

tubule (Part of juxtaglomerular apparatus triad). 

✓ High blood pressure increases the blood filtration in the kidneys. 
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Afferent Arteriole: 

✓ Dilation (↑Blood volume): ↑ Renal blood filtration. 

✓ Constriction (↓Blood volume): ↓ Renal blood filtration. 

Efferent Arteriole: 

✓ Dilation (Blood flow is too fast, Not enough time for filtration): ↓ Renal blood 

filtration. 

✓ Constriction (Blood stasis in glomerulus): ↑ Renal blood filtration. 

What Are the Functions of Angiotensin II? 

(1) Regulation of blood volume “Main function along with aldosterone”. 

✓ ↑sodium reabsorption → ↑Water retention → Increase ECF Volume & Blood 

volume → Increase Blood pressure → ↑Cardiac output. 

(2) Stimulate hypothalamus to stimulate thirst (Feeling of needing to drink) or has 

another effect to increase vasopressin (ADH) → More water Reabsorption. 

(3) Modify the vasomotor centre in the medulla to increase cardiac contractility. 

(4) An effect on the arteriole (Vasoconstriction). 

 

 

Main Function of 
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