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ABSTRACT
The structure and functions of neuroendocrine pineal gland re-
mains an enigma to both philosophers and scientists since time 
immemorial. Some of the structural and functional mysteries 
of pineal gland are unfolded to some extent in this article by 
reviewing the work of various researchers. Recently a neuronal 
circuit consisting of seven neurons between retina and pineal 
gland have been established to relate the effect of light and 
other rays on its secretion.
The various physical properties such as piezoelectricity, piezo-
luminescence, electromagnetic field, solar flare, infrared energy 
are also explained and correlated with the structural and secre-
tional components of the gland. The neurosecretion of pineal 
gland such as melatonin play an important role in sleep-wake 
patterns, timings and release of reproductive hormones along 
with temperature control.
The presence of all enzymes needed for the synthesis of di-meth-
yl-tryptamine (DMT) in pineal gland explains the near death expe-
rience (NDE) phenomenon. The various audiovisual hallucinations 
in NDE phenomenon occur due to massive increase of DMT in 
pineal gland before death. A very high concentration of di-meth-
yl-tryptamine (DMT), presence of retinal proteins in 10% of pine-
alocytes, its role in thermoregulation and a possible role as mag-
netoreceptor in blind men and highest deposits of fluoride in the 
body are not only interesting but significant for the future research. 
Hence a lot of further research on pineal gland is still required to 
correlate its unique properties with its structural components.
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INTRODUCTION
The pineal gland for long has been regarded by 

the biologists as the vestigial organ, like vermiform 
appendix in the abdomen, with no functional impor-
tance and that it degenerates with age is well approved. 
However, in the religious texts, both in the eastern 
and western philosophies. it has been regarded as the 
God organ, Pineal Eye, Third Eye, Eye of Shiva, Eye of 
Dangma, etc. The pineal gland’s reference to being the 
“Third Eye” is quite ironic, as if, the gland has a lens, 
cornea and retina like actual eye. Galen named it as 
Konareion.

Herophellus (c 300 BC) noted that pineal gland 
was the first gland to develop around 3rd week of in-
tra uterine life (IUL). Rene´ Descartes (1596e1650),1 
a French philosopher, physiologist, physicist, math-
ematician and natural scientist called it the “seat of 
the soul”, intimately associated with the spiritual con-
sciousness, intelligence etc.; this work was published 
in 1662.

Pineal gland or “spiritual third eye” is regarded as 
the gateway of spiritual life as per ancient concepts 
about the soul. Recently, modern neuroscience has 
proven that pineal gland is not only the melatonin-se-
creting neuroendocrine organ which controls the cir-
cardian rhythm, but it also has mystical and energetic 
associations with spirituality.

METHODS
A systematic review of articles from year 1965 to 

2022 was done by searching articles using MesH term 
“ pineal gland and third eye anatomy” in google search. 

Articles were searched in pubmed, embase, scopus 
and other database. Articles were assessed for eligibili-
ty and full text article related to pineal gland and third 
eye anatomy were included. and rest were excluded at 
title and abstract level only.

HISTORICAL ASPECT
The ancient philosophers and scientists have a dif-

ferent belief in the soul and its existence. The exact 
seat of the soul has evolved over centuries. Herophilus 
gave specific reference to the pineal gland who wrote 
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that the soul is in “kalamos.”(17) The detailed descrip-
tion was given by Galen in his work “De anatomicis 
administrationibus.” He believed that the soul flows in 
form of air from the lungs to the heart and then to 
the brain. The flow of air in the brain is controlled in 
valve-like fashion by the pineal gland [1]

René Descartes has called it the “principal seat of 
the soul” and believed that there was a point of con-
nection between the intellect and the body. Descartes 
believed that it was a single section of the brain which 
existed as a single part, rather than two parts. Descates 
argued that because a person can never have more 
than one thought at the same time, external stimuli 
must be united within the brain before being revealed 
to the soul [2]

LOCATION
The pineal gland is reddish-gray and about 5–8 

mm in humans. It is located beneath the stria medul-
laris, between the thalamic bodies placed laterally just 
dorsal to the superior colliculus([3]

COMPARATIVE ANATOMY 
Pinealocytes seen in many non-mammalian verte-

brates have a strong resemblance to the photoreceptor 
cells present in the eye. Ancestor retinal cells share a 
common characteristic to the vertebral pineal cells. Ex-
posure to light can set off a chain reaction and enzymatic 
events within the pineal gland that regulates circadian 
rhythms in some vertebrates. Some early vertebrate fossil 
skulls have a pineal foramen. The lamprey and the tuata-
ra and some of the vertebrates that have a parietal organ 
or “third eye” are photosensitive. The third eye represents 
evolution of earlier approach to photoreception.[4

Pineal gland and circadian rhythm
The suprachiasmatic nucleus (SCN), site of the pri-

mary clock in the circadian rhythm system, has three 
major afferent connections. The most important con-
sists of a retinohypothalamic projection through which 
photic information, received by classical rod/cone 
photoreceptors and intrinsically photoreceptive retinal 
ganglion cells, gains access to the clock.(5) Morin etal)
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PINEAL GLAND AND CICARDIAN 
RHYTHM

The pineal gland is the neuroendocrine organ that 
primarily functions to maintain circadian rhythm and 
provide “light and dark” information to the rest of the 
brain through hormone melatonin. The melatonin is 
derived from amino acid tryptophan, and its forma-
tion is controlled rhythmically by the hypothalamus 
and pineal gland. The melatonin shows rhythmic se-
cretion and control in following four steps. The rhyth-
micity is controlled both locally (enzymes) and cen-
trally by suprachiasmatic nuclei of the hypothalamus

1. Dietary amino acid tryptophan to 5-hydroxy-
tryptophan (5-HTP) by tryptophan hydroxylase 1 
(TPH1).

2. Synthesis of 5-hydroxytryptamine (5-HT or se-
rotonin) by aromatic amino acid decarboxylase.

3. Formation of N-acetylserotonin (NAS) by arylal-
kylamine N-acetyltransferase (AANAT).

4. Production of melatonin by hydroxyin-
dole-O-methyltransferase (HIOMT) (also termed 

N-acetylserotonin methyltransferas [ASMT]). Circadi-
an signals from the SCN are transmitted sequentially 
to the paraventricular nuclei, the intermediolateral 
nucleus of the spinal cord, superior cervical ganglion, 
and then finally the pineal gland. The pineal gland is 
also innervated by parasympathetic system.[21]

PINEAL GLAND AND THIRD EYE 
ANATOMY

According to Standering (2008)22 the 1st order neu-
rons starts from the Glial cells (non-image forming 
cells) found in the 8th layer of retina. The light sig-
nals from the retina reach the suprachiasmatic nucle-
us (SCN) of the hypothalamus via retinohypothalamic 
tract. The 2nd order neurons carry the impulse to the 
reticular formation of brain stem. From there the 3rd 
order neurons descend as reticulospinal tract to the T-1 
to T-3 spinal cord and end in the neurons of the lat-
eral column. The 4th order neurons starting from the 
lateral column of T-1 come out from the ventral root 
of first thoracic spinal nerves (T1) and ascend in the 

PINEAL GLAND AND THIRD EYE
Author Year Third eye explanation

Jackson6 2020 Third eye is believed to reside within the pineal gland inside of the brain. The 
name “third eye” comes from the pineal gland’s primary function of ‘letting in 
light and darkness’, just as our two eyes do

Karim7 etal 2019 The Eye of Horus was used as a sign of prosperity and protection, derived from 
the myth of Isis and Osiris. This symbol has an astonishing connection between 
neuroanatomical structure and function. Artistically,
the Eye is comprised of six different parts. From the mythological standpoint, 
each part of the Eye is considered to be an individual symbol. Additionally, parts 
of the Eye represent terms in the series 1/2, 1/4, 1/8, 1/16, and 1/32; when this 
image is superimposed upon a sagittal image of the human brain

Kumar8 etal 2018 Third eye acts as a tremendous coordinator between molecular, hormonal, phys-
iological, and
chemical rhythmic orchestra.

Sahai9 etal 2013 The pineal gland’s reference to
being the “Third Eye” is quite ironic, as if, the gland has a lens, cornea and retina 
like actual eye.

Mano10 etal 2007 The molecular analysis of the pineal gland provides a unique opportunity to 
investigate the evolutionary history of vertebrate photoreceptive organ

Hoffman11 R A, 
Reieter12-14 R J, 
Lincolin15 G A, Bittman E L

1965, 2014, 
1980, 1983

Pineal gland mediates effects of the photic environment on many aspects of 
physiology

Jangir18 et al 2005 Pineal body and its surrounding tissues would have been potent to transdif-
frentiate in to median third eye. Morphological and histological studies revealed 
that the third eye is identical to the two normal eyes, having all components like 
cornea, lens and retina and a stalk connecting the eye to the brain,

Winter19 1995 The human pineal is denied access to light directly, but like the lizard’s “third eye,” 
it shows enhanced release of its hormone, melatonin, during the night

Booth20 etal 1987 The human pineal gland is an extremely active neuroendocrine transducer. Envi-
ronmental light acts through the retina and entrains the pineal gland’s circadian 
rhythms 
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cervical sympathetic chain to relay in the superior cer-
vical ganglion. The 5th order neurons come out of this 
ganglion and ascend as a plexus around the internal 
carotid artery and its branches. The sympathetic nerve 
fibres finally leave themedial posterior choroidal arter-
ies as nervous conarii to enter the pineal gland from its 
posterior aspect. However, Singh (2006) describe that 
the 5th order neurons in the nervous conarii enter the 
habenular nucleus and via habenulo-pineal tract. The 
6th order neurons from the nucleus terminate in the 
ganglion conarii placed ontheapexof the pineal gland 
and fromthere the fibres of the 7th order neurons enter 
the substance of the pineal gland.[22]

The pineal gland is one of the organs that re-
ceives a neuronal input from the SCN. Thus, axons of 
the pacemaker neurons in the central clock project, 
among other places, to the paraventricular nuclei of 
the hypothalamus. Fibers from these neurons descend 
through the brain stem presumably without making 
synaptic contact with other cells until their arrival at 
the intermediolateral cell column of the upper thorac-
ic cord.[23] 

These are preganglionic sympathetic neurons. Af-
ter synapsing with these cells, the preganglionic axons 
exit the spinal cord and pass up the sympathetic chain 
to the superior cervical ganglia where the final syn-
apse is made. Axons of the postganglionic neurons ac-
company blood vessels to the pineal gland.[24]

During darkness, the Supra charismatic nucleus 
(SCN) sends a neural impulse which causes the dis-
charge of norepinephrine from the postganglionic ter-
minals near the pinealocytes. The catecholamine acts 
primarily on conventional b-adrenergic receptors on 
the pinealocyte membranes; this action culminates in a 
series of molecular events that induce the night-related 
rise in pineal melatonin synthesis and release.[25.26]

Apart from light and parasympathetic system, 
melatonin rhythm is coupled tightly to the core tem-
perature rhythm with the peak of melatonin secretion 
corresponding closely to the nadir of temperature.[27]

The suprachiasmatic nucleus (SCN), site of the 
primary clock in the circadian rhythm system, has 
three major afferent connections. The most important 
consists of a retinohypothalamic tract (RHT) through 
which photic information, received by classical rod/
cone photoreceptors and intrinsically photoreceptive 
retinal ganglion cells, gains access to the clock. This 
information influences phaseand period of circadian 
rhythms. The two other robust afferent projections 

are the median raphe serotonergic pathway and the 
geniculohypothalamic (GHT), NPY-containing path-
way from the thalamic intergeniculate leaflet (IGL). 
Beyond this simple framework, the number of ana-
tomical routes that could theoretically be involved in 
rhythm regulation is enormous, with the SCN pro-
jecting to 15 regions and being directly innervated by 
about 35. If multisynaptic afferents to the SCN are in-
cluded, the number expands to approximately brain 85 
areas providing input to the SCN. The IGL, a known 
contributor to circadian rhythm regulation, has a still 
greater level of Complexity[5]

Critical to the understanding of SCN intrinsic 
anatomy is the overall morphology of the nucleus 
and its species dependence. The SCN of hamster and 
mouse is an upright, roughly tear-drop shaped nu-
cleus (somewhat more elliptical in the hamster), but 
in the rat, the shape is oblate. As a result, the robust 
retinorecipient region in the rat SCN, compared to 
that of mouse and hamster, has a larger medial-later-
al axis than a dorsal-ventral one. This modification is 
associated with a change in the distribution of VP-IR 
neurons from a predominantly dorsomedial position 
to a position capping the more ventral, densely retino-
recipient region.[28]

Monosynaptic neural projections from the RHT 
terminate in the bilaterally paired SCN of the anterior 
hypothalamus, hosting the central pacemaker. TheR-
HTcomprises a distinct subset of retinal ganglion cells 
that recent studies have shown to contain a novel phot-
opigment melanopsin (Opn4) and to be directly light 
sensitive (Fu et al., 2005). These ganglion cells appear 
to express and utilize pituitary adenylyl cyclase-acti-
vating peptide (PACAP) and glutamate as cotransmit-
ters to communicate with the SCN.[29]

About < 10% of the pinealocytes have a selective 
group of retinal proteins.11 The lizard, frogs and birds 
use their pineal glands to detect lght. In a paper pub-
lished in the journal Neurochemical Research, RN Lo-
oley30 wrote “. That the pinealocytes have a selective 
group of retinal proteins that are involved in the pho-
totransduction cascade”. Strassman (2001)31 demon-
strated synthesis of a psychoactive chemical di-meth-
yl-tryptamine, DMT in the pineal gland.

In an earlier study conducted by him32 he pro-
posed the theory that the DMT could be the “Spirit 
molecule”. He hypothesized that there is a massive 
release of DMT from the pineal gland close to death 
and causes a near death experience (NDE), a phenom-
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enon which is both auditory and/or visual. It was also 
demonstrated that DMT production is stimulated, in 
the extraordinary conditions of birth, sexual ecstasy, 
childbirth, extreme physical stress, near-death, and 
death, as well as meditation.32

CONCLUSION
The pineal gland is light sensitive and the pho-

totransduction path is multi neuronal..
➢ Though it regulates the circadian rhythm in the 

lower mammals but the same is doubtful in the human 
beings.

➢ The presence of retinal proteins, its evolutionary 
closeness to the retina, presence of a separate circadian 
rhythm in the retina, piezoelectric and piezolumines-
cent crystals in the gland, sensitivity of pineal to the 
electromagnetic forces, magnetoreceptor properties 
and its possible role as an instrument of navigation in 
the blinds are interesting and need further probe.

Numerous spiritual philosophies contain the no-
tion of an inner third eye that is related to the ajna 
chakra and the pineal gland, which is significant in 
mystical awakening or enlightenment, clairvoyant 
perception, and higher states of consciousness. (33) 
Pineal gland has been mystical gland due to its impor-
tance in ayurveda and yoga and its role in relation to 
ajna chakra still needs to explored.

Its pharmacologic uses such as anticancer and an-
tiaging agents are much awaited. Its role in prevent-
ing osteoporosis and menstrual irregularity is under 
trials. [34]The author believes that someday the mod-
ern science mystery of “third eye” could be decoded 
completely, and we intend to find the solution for su-
pernatural and voluntary control of ajna chara so as 
to regulate all chakra with human wish. The present 
systematic review was done in accordance with the 
guidelines [35] and thus presents the reliable findings. 
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