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Pineal Gland

Melatonin
The human pineal gland is 0.5 inches in length, located behind and above the pituitary, and shaped like a pine cone (Latin: pinea/ means pine cone). Even though the pineal gland has been recognized for centuries, it is still poorly understood. In the first century Descartes called it the "Seat of the Soul". 

The pineal is a sensory organ, which reacts to electromagnetic fields around us. It reacts to environmental light and to magnetic fields no stronger than the earth's magnetic field. Pineal function is intimately connected to the suprachiasmatic nuclei (SCN), which acts as an internal clock to maintain natural rhythms (day/night, lunar and seasonal rhythms). The pineal gland has regulatory effects on sleep, body temperature, reproductive hormones, blood pressure, and mood. The pineal gland synthesizes melatonin and other hormones including GnRH, TRH, somatostatin, GABA, and norepinephrine. The pineal gland provides an interface between the brain, the cerebral circulation, and the cerebrospinal fluid, that is free of the blood- brain barrier. 

Endocrine rhythms are normally present throughout the human endocrine system and are essential to the normal function of this system. Rhythms may be pulsatile if they are characterized by short bursts of activity followed by inactivity, or they may be rhythmic if they fluctuate in regularly reoccurring time cycles (short duration ultradian rhythms, 24-hour circadian rhythms, 28-day lunar cycles, or annual cycles). Hormones may have very different effects on the body if cycled differently. For example, melatonin administered at bedtime, the time of the normal surge in melatonin levels, has been found to inhibit some tumors, but the same melatonin administered in the morning has been found to stimulate tumor growth. Another example is GnRH, which is a hormone that stimulates the production of gonadal hormones when released in a normal pulsatile pattern, but inhibits the production of gonadal hormones when administered continuously. This observation has led to the use of GnRH analogues administered continuously producing "medical castration" to treat some hormone sensitive tumors. 

Time cues, known as zeit gebers, are necessary to maintain the normal internal diurnal rhythms by "setting the internal clock'." It has been found that daytime high intensity wide- spectrum light followed by a nighttime period of darkness is a zeit geber that is essential to maintain normal circadian rhythms. The essential zeit geber of day/night light patterns is commonly lost when artificial illumination is present during normal nighttime hours, when artificial environments obscure normal day/night patterns of light, or when daytime light is decreased in the winters of higher latitude regions. Seasonal affective disorder (SAD) and breast cancer are known risks of living in temperate zones. The normal diurnal rhythms of hormones can also be disturbed when wake/sleep cycles do coincide with day/night patterns of ambient light, such as with night shift work schedules. 

Melatonin

Melatonin (N-acetyl-5-methoxytryptamine) is a chronobiotic, an agent that helps to maintain normal circadian rhythms. It is synthesized in the pineal gland from tryptophan by way of serotonin (5-hydroxytryptamine, 5-HT). Synthesis of melatonin is inhibited by exposure to light and electromagnetic radiation. The half-life of melatonin is 20-50 minutes. However, melatonin initiates a cascade of biochemical effects that can continue well after the blood levels of melatonin have significantly declined. 

Side effects of melatonin include drowsiness and lethargy if taken during waking hours. Depression can be aggravated by melatonin, particularly when associated with seasonal affective disorder (SAD). Care in prescribing melatonin includes: 

1) taking melatonin at bedtime 

2) not exceeding recommended dosages

3) using wide-spectrum light therapy during the mornings following nighttime melatonin ingestion can minimize any side effects caused by melatonin use. 

Melatonin has arrtioxidant properties and is found to be highly lipophilic and an extremely effective hydroxyl radical scavenger. It has been found to inhibit several types of cancer including non-small cell lung cancer, hepatocellular carcinoma, metastatic brain and renal carcinoma, and hormone sensitive cancers including breast cancer and prostate cancer. 

Melatonin Levels are:  
	Increased By: 

· Darkness, Cloudy weather, Winter

· Living in higher latitudes 

· Trypthophan 

· Serotonin 

· Stress 

· Hypoglycemia 
· High levels of exercise 
	Decreased By: 

· Light:  Sunlight, Artificial light> 2500 lux , Wide-spectrum 


light, Ultraviolet A 

· Summer 

· Magnetic fields, MRI,  Electromagnetic radiation 
· X-ray 
· Aging 


Therapeutic uses of melatonin are expanding as ongoing research and new studies indicate new uses for this hormone. 

· The most common use of melatonin has been as a hypnotic agent used to treat insomnia, particularly where there is a suspected melatonin deficiency or diurnal rhythm dysynchronization. Melatonin has been effectively used as a chronobiotic to treat conditions associated with circadian rhythm dysynchronization. Melatonin has also been found to reduce anxiety and insomnia if administered at bedtime (daytime melatonin administration can cause drowsiness, and lethargy). Effective treatment with melatonin has been documented for seasonal affective disorder (SAD), jet lag, shift-work syndromes, delayed sleep-phase syndrome, and circadian rhythm disturbances associated with blindness. 
· Melatonin has been found to be a GH secretagogue since it increases deep sleep, and consequently GH secretion.

· Melatonin acts in the body as an "anti-stress hormone" by inhibiting ACTH, by inhibiting adrenocorticoid synthesis, and by inhibiting aldosterone synthesis. 

· When administered in a circadian rhythm at bedtime, it has been found to counteract immune system suppression caused by stress. 

· Melatonin may possibly be useful as a therapy to help normalize elevated estrogen/progesterone ratios. 

· Melatonin has been found to reduce the rigidity and tremor associated with Parkinson's Disease, even when administered during daytime hours. 

Melatonin effects: 

	Increases: 

Progesterone 

Immune function Antibody Production Thymus function Slow-wave stage of sleep 

Basal body temperature 

TSH 

Light-entrainment 

Antioxidant effects 
	Decreases: 

Estrogen 

GnRH 

T4 

ACTH, Corticosteroids,  Aldosterone 

Blood pressure 




Clinical Disorders Involving Melatonin Imbalance

Deficient melatonin can be associated with insomnia, anxiety, deficient progesterone production, estrogen dominance, immune system dysfunction, and lowered basal body temperature. A common replacement dose for melatonin is 2 to 3 mg. before bedtime. 

Excess melatonin is associated with seasonal affective disorder and deficient production of estrogen, corticosteroids, thyroxine, and aldosterone. Treatment of melatonin excess can focus on reducing factors that increase melatonin and increasing factors that decrease melatonin production such as morning phototherapy (2500 lux wide spectrum light for 20 minutes). 

Circadian dysynchronization of melatonin production can be caused by time zone travel ("jet lag") or irregular sleeping or working patterns. Dysynchronization of melatonin production can also be caused by nighttime exposure to radiation or magnetic fields that suppress melatonin production, nighttime light that suppresses melatonin production, and daytime light exposure that is insufficient to entrain normal circadian rhythms of melatonin secretion. 

Circadian dysynchronization of melatonin production causes fatigue, depression, and a sense of general malaise. Circadian dysynchronization can be treated with melatonin supplementation at bedtime in conjunction with morning phototherapy (2,500 lux wide-spectrum light for 20 minutes). 

With time zone travel and jet lag, treatment of circadian rhythm dysynchronization can be facilitated by the use of oral melatonin at the "new nighttime" or bedtime in order to entrain a new circadian rhythm. 

Circadian dysynchronization can be associated with age-related sleep disorders and "sundowning."  Sundowning refers to the condition common with dementia where agitation or confusion occurs in the evening hours. Melatonin when taken just before bedtime has been found to be useful in decreasing sundowning behavior and associated daytime sleepiness.
 

� Cohen-Mansfield J, Garfinkel D, Lipson S. Melatonin for treatment of sundowning in elderly persons with dementia - a preliminary study. Arch Gerontol Geriatr 2000 Aug 1;31(1):65-76. 








