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Common pathophysiology of
addiction and pain

e Temporal and Spatial features

e Allostatic neuro-adaptations

e Assumptions/features for pain to mirror addiction
—Centralization of the pain experience
—Reward deficiency theory (within dopamine system)
—Anti-Reward theory (across systems)



OPIOID FUNCTIONS IN THE BODY

brain: pain perception,
emotion, reward

brainstem: respiratory
suppression

spinal cord: dampening of pain
signals

peripheral neurons: curbs pain
sensation

intestine: inhibition of
peristalsis




Baliki and Apkarian, Neuron, 2015










Vachon-Presseau et al.,
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Applicability of Prevailing Addiction Theories to
Understanding of Pain

Elman and Borsook,
“Common Brain Mechanisms of Chronic Pain and Addiction”
Neuron 89:11-36, 2016

Neuro-
adaptation

Mechanism Manifestation Role in Pain







Applicability of the Prevailing Addiction
Theories to Understanding of Pain

Nl Mechanism Manifestation Role in Pain
adaptation

control of drug
- Emotional urges seeking, &
numbing consumption
ATClCgEe - Anhedonia -4 pain (reward

Reward Deficiency periods of pain .
- yresponses to buffers pain)
*DA NAC & PFC #atural reward * placebo

f nocebo




Pignatelli and Bonci, Neuron, 2016




Applicability of the Prevailing Addiction
Theories to Understanding of Pain

Neuro-

: Mechanism Manifestation Role in Pain
adaptation

- Aversive
emotional state *reward, fpain
- Anhedonia
- & social isolation *placebo,fnocebo
& withdrawal

Repeated artificial
fDA by pain:
fNE, CRF,
VP, SubP

Anti-Reward




Borsook et al., Neurosci Biobeh Rev, 2016




Applicability of the Prevailing Addiction
Theories to Understanding of Pain

Neurq- Mechanism Manifestation Role in Pain
adaptation

Exhilaration and
Opponent Process  Pain vs Reward euphoria with Pain becoming a
discontinuation of motivational target

pain




Applicability of the Prevailing Addiction
Theories to Understanding of Pain

Neurq- Mechanism Manifestation Role in Pain
adaptation

- Chronic pain in
the absence of
Pain and analgesia nociceptive input
become sensitized - Therapeutic
motivational dependence
targets - Castastrophizing
- Stress-induced
pain episodes

Pain- and
analgesia-induced
changes in limbic

DA (NAc, Amg,
PFC)

Incentive
sensitization




Applicability of the Prevailing Addiction
Theories to Understanding of Pain

Neuro-

: Mechanism Manifestation Role in Pain
adaptation

- Emotional
- Prolonged numbing ; control of drug

Impaired Inhibitory

Control periods of pain - Anhedonia urges, seeking, &

-*DA NAc & PFC -*responses to consumption
natural reward




Applicability of the Prevailing Addiction
Theories to Understanding of Pain

Neurq- Mechanism Manifestation Role in Pain
adaptation

Aberrant learning

Adaptations to
excessive DA-
response to pain
and analgesics
Epigenetics

LTP and LTD
associated with
overlearning
Ventral-to-dorsal
striatal shift of
behavioral
control

Enhanced
significance of
cues that predict
delivery of
analgesics
(exaggerated
prediction error)

Positive
reinforcement
gualities of acute
pain in the context
of chronic pain




Borsook et al.,
Neurosci Biobehav
Rev 2016
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Neurobiology of Pain
and Addiction

Impact on Opioid Use and

Abuse Therapy




