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40,000 years ago 1,800,000 years ago















WHAT IS A BOND?







Itomeya imitator










HOW DO BONDS WORK?

The prairie vole

Microtus ochrogaster

Photo: A. Kelley
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HOW DO BONDS WORK?

Montane vole Prairie vole

sensation

reward

NAcc “

\Adell

VTA

. action
ventral pallidum

(VPall)

Insel et al. 1994




HOW DO BONDS WORK?

How much do you love your partner?

‘ sensation
' & reward

NAcc .

I/ lequ

VTA

action

Aron et al 2005



HOW DO BONDS WORK?

Scribner et al. 2020






INDIVIDUALS VARY IN BRAIN & BEHAVIOR
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Probability detected

Okhovat et al. 2015

Probability detected
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MEMORY FOR A MATE?

% neurons reactivated

0.3

o
N
|

0.1 -

0.0-

O
H=
M-S M-M M-S M-M
unbonded bonded



MEMORY FOR A MATE?
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Affective Evaluation Cognitive Control

[OVE IS MORE THAN e coribanaiti
REWARD & MEMORY =

Emotion (Self-) Regulation Module

Dopamine
Oxytocin (& Vasopressin)

Opioids
Cortisol
Serotonin

Androgens / Estrogen

Approach Module

Neuro-anatomical model of attachment. Long et al. 2020



BONDS ARE ESSENTIAL

Euphilic bonds




BONDS ARE ESSENTIAL

: Lorenz




BONDS ARE ESSENTIAL

Human bonds Social groups

Romantic partner Pair bonds Eros
Family Kin bonds Storge
Friendships Coalitions Philia

Agape






TAKE-HOME MESSAGES

Love is an evolutionary adaptation.

Bonds allows partners to cooperate.

Love and bonding share common
mechanisms across species

Understanding bonds can reveal how love protects
against stress-related disease

There are natural differences
between species, and between
individuals

There are many ways to experience love s
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