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What is Love?




Defining love...

e There are many Greek words for love:
— Agape = brotherly love; love for God

— Eros = romantic love
— Philia = friendly or platonic love, especially

— Storge = familial love

Burwood, 1999; Crane, 1987



Sternberg’s Triangular Theory of Love

 Based his theory on three varying
components:

— Intimacy

— Passion

— Decision/Commitment

* The combination of the three, triangular
components results in EIGHT different forms

of love:

(Sternberg, 1986)



Table 1

Taxonomy of Kinds of Love
Component
Decision/
Kind of love Intimacy Passion commitment

Nonlove — - —
Liking + — —
Infatuated love - + —
Empty love - - +
Romantic love + ~ -
Companionate love + — +
Fatuous love - + +
Consummate love + —+ +

Note. + = component present; — = component absent. These kinds of
love represent limiting cases based on the triangular theory. Most loving
relationships will fit between categories, because the various components
of love are expressed along continua, not discretely.

(Sternberg, 1986)



Fisher’s Biological Perspective

 Helen Fisher categorizes “love” for mammals
into three types:
1. Lust

2. Attraction (also known as “limerance,”
“passion,” and “romantic love”)

3. Attachment (formation of pair bonds)

(Fisher, 1998)
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Neuroanatomical Regions of Love

Table 2

Lust

Early-stage Romantic
Attraction

Late-stage Romantic
Attraction

Attachment

Hypothalamus
(pre-optic area)

Ventral Tegmentum
Area

Ventral Tegmentum
Area

Hypothalamus
(pre-optic area)

Anterior Pituitary
(adenohypophysis)

Caudate Nucleus

Caudate Nucleus

Posterior Pituitary
(neurohypophysis)

Medial Amygdala

Right Amygdala
(deactivation)

Right Amygdala
(activation)

Ventral Pallidum

(Deactivation)
Prefrontal cortex

Ventral
Putamen/Pallidum

Nucleus Accumbens

Anterior Cingulate
Gyrus

Posterior
Hippocampus

Caudate nucleus

Mid-Insular Cortex

(Acevedo et al., 2011)




Principle Transmitters

Table 3
Lust Romantic Attraction Attachment
Androgens (testosterone, Catecholamines Oxytocin

dihydrotestosterone)

Dopamine
Norepinephrine

Estrogens (estradiol)

Indolamines
Serotonin (decreases)

Vasopressin
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Pituitary Gland

LUST & SEX APPEAL



Smelly T-Shirts

e Claud Wedekind’s experiment
— 121 male and female participants

— Participants smelled shirts worn by 2 men and 3
women over a period of three days

— Results:

 Men prefer the scent of t-shirts worn by women and vice
versa

 When major histocompatibility complexes were
compared (genetic regions important to immune
function)

* Individuals preferred T-shirts with people whose genetics
were more compatible

(Wedekind, 1997)



Vocal cues

e Males and females are attracted to different
types of voices

— Focus on pitch (how high or low the voice is)

e Dr. Gordon Gallup and Nathan Pipitone
University of Albany found that:
 Men prefer higher-pitched female voices
e Women’s voices are higher pitched during ovulation
 Thus, men like ovulating female voices

(Feinberg, 2005; Penton-Voak et al., 2000; Hughes et al., 2004; Pipitone & Gallup, 2008)
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Romantic Love

e Areas deactivated in individuals who
experience passionate love:
— Posterior cingulate gyrus
— Amygdala

— Areas responsible for controlling judgment, critical
thought, etc.

(Hatfield & Rapson, 2009)



(Marazziti et al., 1999)
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OCD and Love

Table 4 Mean (s.p.) values for "H-Paroxetine
binding parameters. B, . (fmol/mg protein) and
Kd (ns) in subjects with a romantic love, OCD
patients and healthy controls

B_. Kd
Mean (s.D.) Mecan (s.D.)
Subjects m love 625 (219)**= 0-24 (0-:27)
OCD patients TI6 (457 )4+ 0-16 (0-18)
Healthy controls 1324 (4386) 0-17 (0-28)

ANOVA. followed by post hoe procedure : subjects in love = OCD
patients < healthy controls.
¢ox p <0001,

Marazziti et al., 1999
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Attachment

e Less than 3% of mammals
are monogamous

e More than 15% of primates
are monogamous

e Vasopressin (AVP) has been
considered responsible for
long-term bonding in prairie
voles (Microtus ochrogaster)

(Kleiman, 1977; Barash & Lipton, 2001; Hammock & Young, 2002)



Attachment in Homo sapiens

e Hasse Wallum and colleagues looked for
variations in AVP receptors

 Found one variation that had any effect on
attachment: RS3 allele 334

— Codes for a non-functional receptor

 Assuming vasopressin plays key role in
monogamy in humans

— Individuals with RS3 334 would NOT exhibit same
levels of monogamy as individuals WITHOUT RS3 334

(Walum et al., 2008)



The Results

Table 3. Effect of 0, 1 or 2 334 alleles on male reports on the Partner Bonding Scale, marital crisis,
and marital status

Number of 334 alleles

Measure 0 1 2 df F P

Mean score for the Partner Bonding Scale in the three groups
Partner Bonding Scale 48.0 (6.50) 46.3 (6.16) 45.5 (6.71) 2,143 8.40 0.0004

Frequency and column-wise percentage of subjects reporting marital crisis/threat of divorce in the three groups
Have you experienced marital crisis or threat
of divorce during the last year?

No 469 (85%) 277 (84%) 27 (66 %) 2,143 5.00 0.008
Yes 81 (15%) 51(16%) 14 (34%)

Frequency and column-wise percentage of subjects being married or cohabiting in| the three groups

Marital status

Married 457 (83%) 275 (84%) 28 (68%) 2, 143 4.36 0.01
Cohabiting 96 (17%) 52 (16%) 13 (32%)

Values for the Partner Bonding Scale are means with standard deviation in brackets.

(Walum et al., 2008)



DIVORCE, BEREAVEMENT, MARITAL
CRISIS—THE DARK SIDE OF LOVE AND
WITHDRAWAL



Stressful Love

e Stress plays a key role in many pathophysiological
processes

e Death of loved ones, divorce, and marital crisis all
nave a component of stress

e Recent research indicates that following
oereavement:

— There is an increased cardiovascular risk
— Increased depression
— Increased anxiety

 Those in stressful relationships (e.g. marital crisis):

— Heal slower (60% of normal)

— Higher circulating levels of inflammatory components
(leads to faster aging)

(Buckley, McKinley, Tofler & Bartrop, 2010; Kiecolt-Glaser, 2005)



The Pathology of Divorce

e Large scale study by Mary Elizabeth Hughes &
Linda Waite

— 8,652 men and women ranging from age 51-61

— Compared with those who were continuously
married

(Hughes & Waite, 2009)



Results

e Divorced or Widowed Individuals:
— Have 20% chronic health issues
— Have 23% more mobility limitations

e People who have never married:
— Have 13% more depressive symptoms
— Have 12% more mobility limitations
— No difference in number of chronic health conditions

e People who remarried
— Have 12% more chronic health issues
— Have 19% more mobility limitations

— No more depressive symptoms than those who are
continuously married

(Hughes & Waite, 2009)



Drug Addiction & Love

e Losing love can be related to drug withdrawal
* Areas implicated in drug addiction

Rejected Love Drug Abuse

Ventral Tegmentum Area Ventral Tegmentum Area

Ventral Striatum (Accumbens) | Ventral Striatum (Accumbens)

Medial Prefrontal cortex Medial Prefrontal cortex

Orbitofrontal cortex Orbitofrontal cortex

Cingulate Gyrus

(Volkow, 2007; Volkow, 2009; Knutson, 2005; Kufahl, 2005; Risinger, et al., 2005)



Discussion

Wide variety of neurological systems involved with love

Many benefits have been described by love (e.g.
analgesic powers of love)
Many darker sides of love
— Unrequited love and death of loved ones
— Obsession in love is similar to OCD
— Drug addiction similar to love
These avenues may help us
— Treat those who have lost a loved one
— Expand our understanding of drug abuse, etc.



References

Acevedo, B.P. Aron. A., Fisher, H.E., Brown, L.L. (2011). Neural correlates of long-term intense romantic love.
Social Cognitive and Affective Neuroscience, doi:10.1093/scan/nsq092.

Barash, D.P,, Lipton, J.E. (2001). The Myth of Monogamy: Fidelity and Infedility in Animals and People. New
York, NY: W.H. Freeman and Company

Buckley, T., McKinley, S., Tofler, G., Bartrop, R. (2010). Cardiovascular risk in early bereavement: A literature
review and proposed mechanisms. International Journal of Nursing Studies, 47(2), DOI:
10.1016/j.ijnurstu.2009.06.010.

Burwood, Les. (1999). How can we assess whether it is rational to fall in love. Journal of Social Philosophy,
30(2), 223-235.

Crane, G. A. . (1987). English-to-Greek Word Search Results . Perseus digital library. Retrieved January 29,
2011, from http://www.perseus.tufts.edu/hopper/definitionlookup?type=exact&qg=Ilove&lang=greek

Feinberg, D.R., Jones, B.C., Law Smith, M.J., Moore, F.R., DeBruine, L.M., Cornwell, R.E... Perrett, D.l. (2006).
Menstrual cycle, trait estrogen level, and masculinity preferences in the human voice. Human and
Behavior, 49(2), 215-222. DOI: 10.1016/j.yhbeh.2005.07.004

Fisher, H. (1998). Lust, attraction, and attachment in mammalian reproduction. Human Nature, 9(1), 23-52.

Hammock EA, Young LJ (2002) Variation in the vasopressin V1a receptor promoter and expression:
Implications for inter- and intraspecific variation in social behaviour. European Journal Neuroscience, 16,
399-402.

Hatfield, E., Rapson, R. L. (2009). The neuropsychology of passionate love. Neuropsychology of social
relationships.

Hughes, M., & Waite, L. (2009). Marital Biography and Health at Mid-Life. Journal of Health and Social
Behavior, 50(3), 344-58. DOI: 1839343461

Kleiman, D. G., (1977). Monogamy in mammals. The Quarterly Review of Biology. 52(1), 39-69.

Knutson, B., Taylor, J., Kaufman, M., Peterson, R., Glover, G. (2005). Distributed neural representation of
expected value. The Journal of. Neuroscience, 25(19), DOI: 10.1523/JINEUROSCI.0642-05.2005



http://www.perseus.tufts.edu/hopper/definitionlookup?type=exact&q=love&lang=greek

References

Kufahl, P.R., Li, Z., Risinger, R.C., Rainey, C.J., Wu, G., Bloom, A.S., Li, S.J. (2005). Neural responses to acute cocaine
administration in the human brain detected by fMRI. Social Cognitive Neuroscience, 28(4), DOI:
10.1016/j.neuroimage.2005.06.039

Martins, Y., Preti, G., Crabtree, C.R., Runyan, T., Vainius, A.V., Wysocki, C.J. (2005). Preference for human body odors is
influenced by gender and sexual orientation. Psychological Science, 16(9), 694-701. Retrieved from
http://pss.sagepub.com/content/16/9/694 DOI: 10.1111/j.1467-9280.2005.01598.x

Marazziti, D., Akiskal, H.S., Rossi, A., Cassano, G.B. (1999). Alteration of the platelet serotonin transporter in romantic love.
Psychological Medicine, 29, 741-745.

Penton-Voak, I.S., Perrett, D.l. (2000). Female preference for male faces changes cyclically: Further evidence. Evolution and
human behavior, 21(1), 39-48.

Pipitone, R. N. & Gallup, G. G., Jr. (2008). Women's voice attractiveness varies across the menstrual cycle. Evolution and
Human Behavior, 29,

268-274.

Risinger, R.C. et al. (2005). Neural correlates of high and craving during cocaine self-administration using BOLD fMRI.
Neuroimage 26, 1097-1108.

St. Clair, R.N., Rodriguez, W.E., & Joshua, |. (Designers). The anatomy of the basal ganglia. [Web]. Retrieved from
http://epistemic-forms.com/Limbic-system.html

Sternberg, R. J. (1986). A triangular theory of love. Psychological Review, 93(2), 119-135. do0i:10.1037/0033-295X.93.2.119

Volkow, N.D., Fowler, J.S., Wang, G.J., Baler, R., Telang, F. (2008). Imaging dopamine’s role in drug abuse and addiction.
Neuropharmacology, 56, 3-8 DOI: 10.1016/j.neuropharm.2008.05.022.

Volkow, N.D., Wang, G.J., Fowler, J.S., Logan, Jean., Gatley, S.J., Wong, C...Pappas, N.R. (1999). Reinforcing effects of
psychostimulants in humans are associated with increases in brain dopamine and occupancy of D,Receptors. The Journal
of Pharmacology and Experimental Therapeutics, 291(1), 409-415.

Wallum, H., Westberg, L., Henningsson, S., Neiderhiser, J.M., Reiss, D., Igi, W...Lichtenstein, P. (2008). Genetic variation in the
vasopressin receptor 1a gene (AVPR1A) associates with pair-bonding behavior in humans. Proceedings of the National
Academy of Sciences of the United States of America, 105(37), Retrieved from
www.pnas.org cgi doi 10.1073 pnas.0803081105 DOI: 10.1073/pnas.0803081105



http://pss.sagepub.com/content/16/9/694
http://www.pnas.org_cgi_doi_10.1073_pnas.0803081105/

