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R—JL =9 )—> DThe Triune Brain

} Declarative Knowledge: Propositional
information about world events derived

SRR,

4
(eIReR T ATIT T IRESY Affective Knowledge: Subjective
feelings and emotional responses
to world events interacting with
innate motivational value systems.

REPTILIAN RS

$imble Syaivps

innate Behavioral Knowledge: Basic
instinctual action tendencies and habits
related to primitive survival issues.

i

especially from sight, sound, and touch.

Figure 3.1. Highly schematic
representation of MacLean’s triune
brain concept. The innermost reptilian
core of the brain elaborates basic
instinctual action plans for primitive
emotive processes such as exploration,
feeding, aggressive dominance
displays, and sexuality. The old-
mammalian brain, or the limbic
system, adds behavioral and psycho-
logical resolution to all of the
emotions and specifically mediates the
social emotions such as separation
distress/social bonding, playfulness,
and maternal nurturance. The highly
expanded neomammalian cortex
generates higher cognitive functions,
reasoning, and logical thought. For a
more realistic depiction of the same
concept, see Figure 4.1. (Adapted
from MacLean, 1990; see n. 46.)
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The major emotional operating systems
are defined primarily by genetically
coded neural circuits that generate well-
organized behavior sequences that can
be evoked by localized electrical
stimulation of the brain. Representative
behavior generated by the various
systems are indicated, and the
approximate locations of the SEEKING,
FEAR, and RAGE systems are depicted on
a small frontal section through one side
of the hypothalamus. As is evident, there
is considerable overlap and hence neural
interaction among systems. Some of the
possible major interactions are indicated
by the various interconnecting lines that
suggest various excitatory and inhibitory
influences among systems.
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2 | Galanine (Memory)
% § NPY (Feeding, Hunger)
« B CRF (Stress, Panic, Anxiety)

Growth of Knowledge 7] Dynorphin (Hunger)
. 10 B DSIP (Sleep, Stress)
Concern mg 31 B B-Endorphin (Pain, Pleasure, Social Feclings)
Neuropeptide Control Y Met- & Leu Enkephalin (Pain & Pleasurc)
i 13 in (Arousal, Seeking)
of Behavior 1« § Bombesin (Satiety, Memory)

10 § LH-RH (Female Sexual Arousal)
28 Y VIP (Circadian Rhythms)
3 § TRH (Arousal, Playfulness)
1w B Prolactin (Matemal Motivation, Social Feelings)
33 B CCK (Satiety, Panic, Sex)
B-Lipotropin (Opioid Precurser)
(s X Bradykinin (Pain)
0-MSH (Attention/Camouflage)

[+ ] Vasopressin (Male Sexval Arousal, Dominance, Social Memory)
(s ] Insulin (Feeding, Energy Balance Regulation)
ACTH (Stress, Attention)
o Oxytocin (Social Processes - Female Sex, Orgasm, Matemal Behavior, Social Memory)
[« ] Angiotensin (Thirst)
[+ ] Substance P (Pain & Anger)

1935 1045 1952 1960 1965 1970 1975 1980 1985

YEAR OF DISCOVERY

Figure 6.3. Time line of the discovery of major neuropeptides that participate in various
brain functions related to the control of behavior and various emotional and motivational
processes. Progress was slow in the beginning (dotted line) but sped up enormously
around 1970. The numbers inside squares indicate the number of amino acids in each of
these neuropeptides.



CORTICOTROPHIN

B-ENDORPHIN RELEASING FACTOR

(Function: Promotes effects of stress

: Counteracts homeostatic
=L and negative emotional stimuli)

Imbalances; creates pleasure)

VASOPRESSIN/OXYTOCIN CHOLECYSTOKININ
(Functions: AVP promotes male-typical persi (F ion of { y
Oxytocin, female-type nurturance and acceptance) feeding, sex, exploration, anxiety, and pain)

Figure 6.7. Parasaggital depiction of the dispersions of four major neuropeptide systems.
LC: locus coeruleus; DB: dorsal noradrenergic bundle; VB: ventral noradrenergic bundle;
CN: caudate nucleus; AC: anterior commissure; OB: olfactory bulb; CTX: cortex; BF:
basal forebrain; HC: hippocampus; TH: thalamus; SC: superior colliculus; IC: inferior
colliculus; CC: corpus callosum; POA: preoptic area; VTA: ventral tegmental area. Small
circles in the cortex indicate the presence of local interneurons for CRF and cholecystoki-
nin systems.
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SIMILARITIES BETWEEN
OPIATE ADDICTION §& SOCIAL DEPENDENCE

1) Drug Dependence 1) Social Bonding

BEHAVIORAL 2) Drug Tolerance 2) Estrangement

3) Drug Withdrawal 3) Separation Distress

a) PSYCHIC PAIN =—————=Pp 3) LONELINESS
b) LACRIMATION ————p b) CRYING

¢) ANOREXIA > ¢) LOSS OF APPETITE
MATERNAL BEHAVIOR CIRCUITS ¢) DESPONDENCY ——— d) DEPRESSION
; ; ) T INSOMNIA P ¢) SLEEPLESSNESS
Figure 13.4. General overview of maternal behavior circuits in rodents. The central e)
integrator is in the dorsal preoptic area (POA) and the ventral bed nucleus of the stria f) AGGRESSIVENESS » 1) RRAITABILITY

terminalis (VBN), which receives various sensory cues for maternal behavior and distrib-
utes controls into widespread brain areas, including the medial hypothalamus (MH), the
ventral tegmental area (VTA), the periaqueductal gray (PAG), the habenula (HAB), and
the septal area (S). The precise functions of these various areas remain to be identified.

Figure 13.5. Summary of the major similarities between the dynamics of
opioid dependence and key features of social attachments.
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SEEKING-EXPECTANCY system MD35#1L (reinforcement) [ZBE4> 51 F

. ) SEEKING
Figure 8.1. The SEEKING system is il

sensitized by (1) regulatory imbalances to Fre
yield general arousal and persistent forward 1. REGULATORY IMBALANCES .
locomotion and (2) external stimuli that can oy N
either have strong or weak interactions with
this emotional system, and (3) it helps mediate g
appetitive learning so that animals will
become eager and exhibit expectancies in
response to cues that have been previously

,  SENSITIZATION OF
DRIVE-SPECIFY
'CONSUMATORY REFLEXES

MOTOR ouTPyT:

GENERAL ARO|
FORWA oo

associated with arousal and disarousal of this #0 Locouomion
system. Stimuli that have innate strong 2, EXTERNAL STIMULI
interactions with the SEEKING system are PP STROKG WIERACTIONS WITH COMMAND STSTEM

B WEAK INTERACTIONS WITH COMMAND SYSTEM

unconditional incentives (i.c., they are
intrinsically relevant for survival), while those
that have weak interactions are potential cues
(and hence are designated as “biologically
irrelevant” because their stimulus properties
are not intrinsically associated with environ-

10
. STIMULY (CUES)

) i
BIOLOGICALLY “RELEVANT* STIMULI
(NCENTIVI

tal h ditionall  Gbiohum
mental events than can unconditionally anouon
promote survival). Fluctuations in the activity LT

of this circuitry presumably mediate one form
of “reinforcement.” A general way this may
be achieved is via the conversion of “weak
interactions” in the system into “strong
interactions” when reward-induced reductions
in SEEKING arousal are registered as relevant
events (which may solidify access routes from
correlated stimuli into the SEEKING system).

3. CUES ASSOCIATED WITH INCENTIVES

(Adapted from Panksepp, 1986; see n. 1.) ' “TLNTIOPATORY APPROACH foNARO CLES

LEARNED APPETITIVE BEHAVIORS
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Schematic representation in the human brain of
the major axes of visceral (hypothalamic-limbic
axis — stream of feeling) and somatic (thalamic-
neocortical axis — stream of thought)
information processing.

They converge on the reptilian brain or basal
ganglia. The dorsal streams of neural activity are
related more to information coming from the
external senses (vision, hearing, and touch), while
the ventral-visceral streams of neural activity are
related more to the chemical and internal senses
(taste, smell, temperature, and various hormone
an body energy and water detectors).

Both streams of information converge on basic
sensory-motor control programs of basal ganglia
to generate behavior in which both somatic and
visceral processes are blended to yield coherent

behavior output.
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