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Neural Correlates of Beauty

J Neurophysiol 91: 16991705, 2004:

Hideaki Kawabata and Semir Zeki
Wellcome Department of Imaging Neuroscience, University College, London WCIE 6BT, United Kingdom
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Brain (2001), 124, 1720-1733

Changes in brain activity related to eating
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From pleasure to aversion
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The experience of mathematical beauty and its neural
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Many have written of the experience of mathematical beauty as being comparable to that
derived from the greatest art. This makes it interesting to learn whether the experience
of beauty derived from such a highly intellectual and abstract source as mathematics
correlates with activity in the same part of the emotional brain as that derived from more
sensory, perceptually based, sources. To determine this, we used functional magnetic
resonance imaging (fMRI) to image the activity in the brains of 15 mathematicians
when they viewed mathematical formulae which they had individually rated as beautiful,
indifferent or ugly. Results showed that the experience of mathematical beauty correlates
parametrically with activity in the same part of the emotional brain, namely field A1 of
the medial orbito-frontal cortex (mOFC), as the experience of beauty derived from other
sources.
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landscape garden: Evidence from an fMRI study
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Science 2022 Sep 9;377(6611)

Human TKTL1 implies greater
neurogenesis in frontal neocortex of
modern humans than Neanderthals

Anneline Pinson , Lei Xing , Takashi Namba , Nereo Kalebic, Jula Peters,
Christina Eugster Oegema , Sofia Traikov , Katrin Reppe , Stephan Riesenberg,
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What happens in the brain when beauty center is
activated?
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Numerous neuroimaging
studies (PET and fMRI)
attest that beauty stimuli
activate brain structures rich
in dopaminergic neurons,
such as the nucleus
accumbens, anterior
cingulate cortex, substantia
nigra and ventral tegmental
area (VTA)
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Structural and functional features of central nervous
system lymphatic vessels
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Researchers Find Missing Link
Between the Brain and Immune
System

DY MEUROSCIENCE NEWS x JUNE 1, 2015

Implications profound for neurological diseases /

from autism to Alzheimer’s to multiple sclerosis.
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THE BRAIN CONTROLS

SICKNESS AND HEALTH

Nature | Vol 614 |23 February 2023

Scientists hope that deciphering the connections between the brainand
the immune system will help to treat arange of diseases. By Diana Kwon
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Editorial: Sensory Stimulation and
Oxytocin: Their Roles in Social
Interaction and Health Promotion
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OXYTOCIN

Anterior pitituary |
capillary vessels

NEUROPEPTIDE PRODUCED BY THE
HYPOTHALAMUS AND SECRETED IN
THE BRAIN AND IN THE BODY (BY THE
PITUITARY GLAND)

PHYSIOLOGICAL ACTIONS

* PROMOTES MATERNAL AND
PATERNAL EMOTIONAL BEHAVIOUR

* PROMOTES SOCIAL RELATIONSHIPS
AND EMPATHY

* PROMOTES AFFECTIVE-SEXUAL
BEHAVIOUR

* HAS ANXIOLYTIC, ANTI-STRESS,
ANTIDEPRESSANT ACTIVITY

* MODULATES STATES OF
CONSCIOUSNESS

* BUFFERS STRESS

The stress buffering capacity is among the
less explored functions of oxytocin



OXYTOCIN COUNTERACT STRESS THROUGH:
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Inhibition of Reduction of
cortisol secretion amygdala activity




when you're under stress, your body
responds by releasing a hormone
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Psychoneuroendocrinology
Volume 49, November 2014, Pages 161-170

ELSEVIER

A meta-analytic review of the impact of
intranasal oxytocin administration on
cortisol concentrations during laboratory
tasks: Moderation by method and mental
health |

18 randomized placebo-
0 controlled studies

Christopher Cardoso A &, Danielle Kingdon, Mark A. Ellenbogen
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Magic Moments: Determinants of Stress Relief
and Subjective Wellbeing from Visiting a Cultural
Heritage Site
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Anxiety, stress and fear circuit

. Stressors

Tumour growth
stimulation and
metastasis

-Amigdala

\

Activation of

\
Inflammatory
white blood cell
activation



N Psychoneuroendocrinology ﬁ

Volume 79, May 2017, Pages 160-166

ELSEVIER

Oxytocin reduces amygdala responses
during threat approach
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Oxytocin increases inhibitory synaptic transmission and blocks development

of long-term potentiation in the lateral amygdala
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Oxytocin Differentially Modulates Amygdala Responses
during Top-Down and Bottom-Up Aversive Anticipation

Fei Xin, Xinqi Zhou, Debo Dong, Zhongbo Zhao, Xi Yang, Qiangian Wang, Yan Gu,
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Evidence-based art in the hospital
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Pain reduction by natural views during bronchoscopy

Reduction of pain and fear by natural views in burn patients

Virtual art and nature scenarios reduce fear during chemotherapy
Nature views increase pain threshold and pain tolerance in probands
Positive effect of art on mood and well-being

Improvement of mood by own choice of pictures

Positive effect of art on mood and stress independent of art style (landscape vs.
abstract)

Art increases well-being independently of art styles
Art in day rooms increases patient interaction

Art promotes feeling of care, socialization and finding of new interests

Abstract and figurative art can have a positive effect on patients
Reception of abstract art induces less cognitive strain than reception of figurative
art

Positive effect of a clinical modern art program on mood, stress, comfort, and
expectations

Hospital art makes patients and visitors feel better
Effect of visual art on levels of anxiety and depression
Pictures in the waiting area reduce heart frequency and restlessness

Nature views reduce preoperative blood pressure
Natural views in examination rooms reduce blood pressure
Natural views reduce analgetic consumption

Pulse-rate was lower in a nature environment design versus an urban
environment design
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Special article

Beauty and health: an intriguing liaison?

E. Grossi
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ABSTRACT

The exposure to different form of beauity
coming from visual art, music, nature,
architecture, improves mental health
and exerts neurotrophic effects on dif-
ferent parts of the brain. This in turn
improves physical health, prolongs life
expectancy, and reduces the risk of seri-
ous degenerative diseases such as Alz-
heimer’s and cancer. These beneficial
actions would not be understandable
and plausible if one did not accept the
mind-body unity. The ‘hegemonic’ role
of the brain in health and illness can
he Aiceerned for evaommnle in the offert

sun, which with its splendor illuminates
the day; ask the moon, which with its
glow moderates the darkness of the
night. Question them! They will all an-
swer yvou: Look at us: we are beautiful!
Their beauty makes them known. This
changeable beauty, who created it, if
not the Immutable Beauty?”.

While for Leibniz beauty is something
we simply are not able to define; for
David Hume: “Beauty is not a quality
of the things themselves: it exists only
in the mind that contemplates them and
each mind perceives a different beauty”
(2)






HHS Public Access

Author manuscript
Cogn Affect Behav Neurosci. Author manuscript; available in PMC 2021 April 21.

Published 1n final edited form as:
Cogn Affect Behav Neurosci. 2020 December ; 20(6): 1200-1215. do1:10.3758/513415-020-00827-z.

Seeking the “Beauty Center” in the Brain: A Meta-Analysis of
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