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CASE STUDY

| was madly in love with Miley Cyrus, we went on tour
together & travelled the world. Most of her love songs were
about me, except for 7 things | hate about you. Then | wasn’t
able to come to one tour, ONE TOUR, that took place in
Australia. That’s when it all fell apart... she met Liam
Hemsworth and, well the rest is history. To say I hate him and
am heartbroken would be the understatement of the century.

Enjoy your wrecking ball Miley!



“What is love? Baby don’t hurt me, don’t hurt me, no more!”




WHY DO WE FALL IN LOVE?

SEX DRIVE

ROMANTIC
LOVE or
ATTRACTION

or LUST

(Fisher H, 2018)



u BIOLOGY OF LOVE

What is happening in the body when you are in love?
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LUST & ATTRACTION

Increased feelings of lust are Attraction is the result of increased
associated with the release of norepinephrine & dopamine
testosterone & estrogen and decreased serotonin
a Lust b Attraction
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u THE BRAIN ON LOVE

What is happening in the brain when you are in love?
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LG >ELG

fMRI images of individuals shown
a picture of their loved ones

® Activity in caudate nucleus region
& ventral tegmental area

z-value

® Rich with dopamine
“feel-good neurotransmitter”

(Borreli, 2015)



VENTRAL TEGMENTAL AREA

Known as “Reward Circuit”

Prefrontal

e Links with nucleus accumbens cortex ~._
o Other structures contributing:

amygdala, hippocampus X
and prefrontal cortex L,

S

Nucleus -~
0 . . . achL::nbc:s //
e Chemicals associated with the brain
producing emotional responses Ventricle
. tegmental
o Racing hearts area

o Sweaty palms

o Flushed cheeks, etc.



CHEMICALS ASSOCIATED WITH LOVE
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BREAK

Some good things have to come to an end, heartbreak being one of them




“Don’t break my heart,
my achy breaky heart.”

- BILLY RAY CYRUS, 1992




m WHAT IS HEARTBREAK?

Something traumatic just happened and you’re now feeling uneasy - why?



WHAT IS HEARTBREAK?

e Heartbreak syndrome aka
Takotsubo Cardiomyopathy (TC)
o Weakened heart triggered by emotional stress

e Symptoms
o Chest pain
o Shortness of breath
o Sweating

(Takotsubo cardiomyopathy, 2010)



BIOLOGY OF HEARTBREAK

The physiological effects and theorized brain activity when you’re heartbroken



TAKOTSUBO CARDIOMYOPATHY (TC)

e Weakening of left ventricle el
shape after contraction
e Exact cause unknown

NORMAL

e Experts think: HEART (>

o Surging stress hormones
(ex. adrenaline)
o Triggering change in
heart muscle cells
o Prevent left ventricle from NORMAL
. . shape after contraction
contracting effectively

£ LEFT
VENTRICLE

(Takotsubo cardiomyopathy, 2010)




STRESSING THE HEART

Oﬁ e Raising blood pressure

® Suppresses the immune system
o Induce clinical depression
o Lead to suicide

e
-~
/ o Fatal heart attack / strokes

(Takotsubo cardiomyopathy, 2010)



BRAIN ACTIVITY

e EXxact neurological process unknown

e Thought to involve anterior cingulate cortex of brain

o During stress vagus nerve overstimulated
m Pain
m Nausea
m Muscle tightness
in chest

(“Broken heart”, 2018)



BRAIN ACTIVITY

e Research Study

o Participants viewed photo of their ex
o Told to think of the breakup

O Under neuroimaging

e Findings
o Same regions of brain
become active as

_ _ fMRI study
response to phyS|caI pain 40 adults



The neurological theories behind the symptoms of heartache and heartbreak



DECREASED CHEMICAL ACTIVITY
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H-OPIOID RECEPTOR

The endogenous opioid system
' o Regulation physical/emotional pain
o Mediate social attachments

Opioids

v

' Social separation distress causes

‘ ‘ o Painful low-opioid state
O

Motivates social proximity seeking

H-Opioid receptor studies
o Evidence in humans and animals
o Opioid receptor antagonists

Tchalova & Eisenberger, 2015) (Fisher, 2015)




The physiological effects and theorized brain activity when fueled with hate



Strong emotional response
of extreme dislike

Associated with:
Aggressive behaviour

Motor behaviour
Neuronal activation




ORIGIN OF HATE




REASONS WHY WE HATE

Fear of Self- Projection

Fear of the Unknown
In-group/ Out-group Theory

(Govorun et al., 2006)



n THE BRAIN ON HATE

The physiological effects and theorized brain activity when fueled with hate



fMRI study
17 adults

(Zeki & Romava, 2008)




fMRI study
17 adults

(Zeki & Romava, 2008)



(a) Fusiform face area:- Voxel (39, -48,-18) T,,=8.66 p=38. 36e 03

' o * FUSIFORM

A FACE AREA
> T -
(b) Right fusiform gyrus:- Voxel (42, -81, -15) T,;=12.35 p=7.60e-05
RIGHT & LEFT
FUSIFORM
NEUTRAL GYRUS
FACES

(Zeki & Romava, 2008)




FACED — |
WITH HATE : ' '

(Zeki & Romava, 2008)



(a) Right putamen
Cluster size 45 voxels

P e = 5-99€-03
Max. sig. voxel (24, 0, 12) RIGHT PUTAMEN

(b) Right premotor cortex
Cluster size 26 voxels

P e = 4-25€-02

Max. sig. voxel (45, 3, 39) RIGHT & LEFT
PREMOTOR
CORTEX

FACED
WITH HATE

(c) Left premotor cortex
Cluster size 57 voxels
P 1.99e-03
Max. sig. voxel (-39, 3, 45)

(Zeki & Romava, 2008)




(d) Frontal pole
Cluster size 62 voxels

P cluster = 1-29€-03
M. sig. voxel (-15, 57, 27) FRONTAL POLE

(e) Right medial insula
Cluster size 65 voxels
P custer = 9.98e-04
Max. sig. voxel (51, 12, -6)

RIGHT & LEFT
MEDIAL INSULA

FACED
WITH HATE

(f) Left medial insula
Cluster size 37 voxels
P Guster = 1-32€-02
Max. sig. voxel (-48, 9, 0)

(Zeki & Romava, 2008)
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What can we do to combat hate, heartbreak, and everything in between?



OPIOIDS & PAINKILLERS
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PLACEBO EFFECT

B Experimental design

A Hypothetical brain model and ROIs
PRE intervention POST intervention

Social H Social
PLACEBO group:

“effective pain killer, reducing
emotional distress”
CONTROL group:

“saline solution™

Placebo befief and
conext representation

Social Affect Visuospatial
+ Ex-partner rating control task

D Multilevel mediation approach

C Behavioral results
product of paths a*b path b

Ex-partner Heat pain path a
better 3¢ ....Control 3 changes in single mediation effect brain activity
A trial brain activity due ) predictive of trial-
— Placebo el o ;
> 25 25 o intervention N Y ~3 \‘* - % by-trial affect
£ A
g > 2 e
®
Vv 15 1
worse Placebo > Control group
PRE POST PRE POST (2™ level moderator)
(Koban et al., 2017)




SOCIAL SUPPORT & FOOD

Chocolate makes everything better




Adam, T. C., & Epel, E. S. (2007). Stress, eating and the reward system. Physiology and Behaviour, 91(4), 449—458. https://doi.org/10.1016/j.physbeh.2007.04.011

Avena, N. M., Gold, J. A., Kroll, C., & Gold, M. S. (2012). Further developments in the neurobiology of food and addiction: Update on the state of the science.
https://doi.org/10.1016/j.nut.2011.11.002

Borreli, L. (2015, March 18). What Is Love? MRI Scan Reveals What Stages Of Romantic Love Youre In Via Brain Map. Retrieved February 21, 2018, from
http://www.medicaldaily.com/what-love-mri-scan-reveals-what-stages-romantic- love-youre-brain-map-326080

Burnett, D. (2016). The idiot brain: A neuroscientist explains what your brain is really up to. London: Guardian Faber.

Carter, C. S., & Porges, S. W. (2012). The biochemistry of love: an oxytocin hypothesis. EMBO reports, 14(1), 12-16. doi:10.1038/embor.2012.191

Cingulate cortex. (2018). En.wikipedia.org. Retrieved 1 March 2018, from https://en.wikipedia.org/wiki/Cingulate cortex
Deshmukh, A., Kumar, G., Pant, S., Rihal, C., Murugiah, K., & Mehta, J. L. (2012). Prevalence of Takotsubo cardiomyopathy in the United States. American heart journal, 164(1), 66-71.

DeWall, C. N., MacDonald, G., Webster, G. D., Masten, C. L., Baumeister, R. F., Powell, C., ... Eisenberger, N. L. (2010). Acetaminophen Reduces Social Pain. Psychological Science, 21(7),
931-937. https://doi.org/10.1177/0956797610374741

Fehr, E., & Géchter, S. (2002). Altruistic punishment in humans. Nature, 415(6868), 137—140. https://doi.org/10.1038/415137a

Fisher, N. (2015). Rejection and physical pain are the same to your brain: Forbes. Retrieved from
https://www.forbes.com/sites/nicolefisher/2015/12/25/rejection-and-physical-pain-are-the-same-to-your-brain/#58e12d 14487


http://www.medicaldaily.com/what-love-mri-scan-reveals-what-stages-romantic-
https://www.forbes.com/sites/nicolefisher/2015/12/25/rejection-and-physical

Fisher, H., Aron, A., & Brown, L. L. (2005). Romantic love: An fMRI study of a neural mechanism for mate choice. The Journal of Comparative Neurology,493(1), 58-62. doi:10.1002/cne.20772

Fisher, M. (2018). The Science Behind Falling in Love. Psychology Today. Retrieved 26 February 2018, from https://www.psychologytoday.com/blog/loves-evolver/ 201302/the-science
-behind-falling-in-love

Fisher, H. (2018). What is the Meaning of True Love 1 The Anatomy of Love. The Anatomy Of Love. Retrieved 26 February 2018, from https://theanatomyoflove.com/what-is-love/what-is-love/

Fitness, J., & Fletcher, G. J. O. (1993). Love, hate, anger, and jealousy in close relationships: A prototype and cognitive appraisal analysis. Journal of Personality and Social Psychology,
65(5), 942-958. https://doi.org/10.1037/0022-3514.65.5.942

Govorun, O., Fuegen, K., & Payne, B. K. (2006). Stereotypes Focus Defensive Projection. Personality and Social Psychology Bulletin, 32(6), 781-793. https://doi.org/10.1177/0146167205285556

Halevy, N., Bornstein, G., & Sagiv, L. (2008). “In-Group Love” and “Out-Group Hate” as Motives for Individual Participation in Intergroup Conflict. Psychological Science, 19(4), 405-411.
https://doi.org/10.1111/j.1467-9280.2008.02100.x

Koban, L., Kross, E., Woo, C.-W., Ruzic, L., & Wager, T. D. (2017). Frontal-Brainstem Pathways Mediating Placebo Effects on Social Rejection. The Journal of Neuroscience : The Official
Journal of the Society for Neuroscience, 37(13), 3621-3631.
https://doi.org/10.1523/INEUROSCI.2658-16.2017

Komamura, K., Fukui, M., Iwasaku, T., Hirotani, S., & Masuyama, T. (2014). Takotsubo cardiomyopathy: Pathophysiology, diagnosis and treatment. World Journal of Cardiology, 6(7), 602-9.
https://doi.org/10.4330/wjc.v6.i7.602

Love. (2018). En.wikipedia.org. Retrieved 26 February 2018 from }https://en.wikipedia.org/wiki/Love


https://en.wikipedia.org/wiki/Love

Loyola University Health System. (2014, February 6). What falling in love does to your heart and brain. ScienceDaily. Retrieved February 22, 2018 from
www.sciencedaily.com/releases/2014/02/140206155244. . htm

Merriam-Webster. (2018). Hate | Definition of Hate by Merriam-Webster. Retrieved February 22, 2018, from https://www.merriam-webster.com/thesaurus/hate

Moles, A., Kieffer, B. L., & D'amato, F. R. (2004). Deficit in attachment behavior in mice lacking the p-opioid receptor gene. Science, 304(5679), 1983-1986.

Piomelli, D. (2001, October 01). Cannabinoid activity curtails cocaine craving. Retrieved February 21, 2018, from https://www.nature.com/articles/nm1001-1099

Takotsubo Cardiomyopathy - "Broken Heart Syndrome". (2016). St. Vincent's Hospital Heart Health. Retrieved 1 March 2018, from
https://svhhearthealth.com.au/Conditions/Takotsubo+Cardiomyopathy

Tchalova, K., & Eisenberger, N. 1. (2015). How the Brain Feels the Hurt of Heartbreak: Examining the Neurobiological Overlap Between Social and Physical Pain.

Mapping, 3, 15-20.

Trivers, R. L. (1971). The Evolution of Reciprocal Altruism. The Quarterly Review of Biology, 46(1), 35-57. Retrieved from http://www jstor.org/stable/2822435

Troisi, J. D., Gabriel, S., Derrick, J. L., & Geisler, A. (2015). Threatened belonging and preference for comfort food among the securely attached. Appetite, 90, 58—64.
https://doi.org/10.1016/J.APPET.2015.02.029

Wu, K. (2018). Love, Actually: The science behind lust, attraction, and companionship - Science in the News. Science in the News. Retrieved 26 February 2018, from
http://sitn.hms.harvard.edu/flash/2017/love-actually-science-behind-lust-attraction-companionship/

Zeki, S., & Romaya, J. P. (2008). Neural Correlates of Hate. PLoS ONE, 3(10), €3556. https://doi.org/10.1371/journal.pone.0003556

Zhang, Y., Wang, D., Johnson, A. D., Papp, A. C., & Sadée, W. (2005). Allelic expression imbalance of human mu opioid receptor (OPRM1) caused by variant A118G. Journal of Biological
Chemistry, 280(38), 32618-32624.

Brain


http://www.sciencedaily.com/releases/2014/02/140206155244.htm
https://www.merriam-webster.com/thesaurus/hate
https://www.nature.com/articles/nm1001-1099

QUESTION 1

Which of the following is not a component of love?

A) Lust

B) Libido

C) Attachment
D) Attraction
E) Allthe Above



QUESTION 1

Which of the following is not a component of love?
A) Lust

C) Attachment
D) Attraction
E) Allthe Above



QUESTION 2

Which chemical is associated with love?
A) Dopamine

B) Oxytocin

C) Cortisol

D) Adrenaline

E) Allthe Above
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B) Oxytocin
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D) Adrenaline
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