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Morris’ work

Fear (avoidance) response
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Darwin’s work

« SAS/EE
- &8 301 2
- JHel SR HE RS

« MEIISE B

Darwin C (1872)

Social behaviors of chimpanzee

1,48
YR, 2B, & WU, 260, Y W),
B, NN, gD, E24ED)
2. 150l
2 20 @eldl, 2 HI, SO0, 201, 82 %
01, AN 8212, &2z ¢
3.3
YN, G, BN, 81,028, B A)|,
W2l2, & 22, AEN X
4. 85
SO, 22271, 01301, HIY, 0l S24WD &I,
SH NG, B HASY, FR TN
5.88
210 45 #8801, 22 8522, M
asgJ|

K
| .'
iod By
1 G
el

- 15 -



Genetic Infl ences

» 20% rhes s monkeys
—Un s ally fearf | & anxio s-like behavioral &
physiological reactions to novel & mildly
stressf | social sit ation thro gho t
development

Behavioral Inhibition

Reactions of an inhibited child 1o novelty incl de:
+ Becomes q iet and watchf |

+ Ceases ¢ rrent activity

* Retreats from nfamiliarity

* Ref ses to engage in interaction

)

|
4
A

« High reactivity/ne roticism can be bred in
strains of mice (Gray, 1982)

« M ltivariate genetic analyses —~ approx.
50% of variance attrib ted to genetic
infl ences (Kendler et al.)

» Genetic infl ences pon ne roticism =
genetic infl ences pon symptom
reporting of anxiety and depression

]

*)
[

4
[
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Change in Mean Heart Rate During
Anxiety-Induction Task at Age 7

ClHgh nhib
mean heat rate EMId Inh
{beats/min) Tlow bbb

High Inhib  Mid Inhlb Low Inhib
. B
Schmidt. Fox, Schukin & Gold, 1999 |
429 8

HEARTRATE
DURING PLAYROOM SESSION
® Reactive
@ Laid-Back
300 T
“5’ 280 -
§ 260 -
3
>
240 4
1 |
FIRST LAST
5 MIN 5 MIN ]

Change in Heart Rate Variability
D ring Anxiety-Ind ction Task at
Age Seven

0.1
-0.2
heart rate {1High nhib

variance -0.3 | MK Inhib
ElLow lnbi

~0.4
=0.5

~0.6'
High Inhib  Mid Inhib Low Inhib

i ]
i

Schmidt. Fox, Schukin & Gold. 1999
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Morning Salivary Cortisol in
Behaviorally Inhibited Preschoolers

1 291
0.9 ~1
Morning 08
salivary e7
cortiso! levef 0.6
{In ug/d) at
0.5]
age four
0.4
0.3,
0.2 4
(K] LS .
e 2 e AT
High Inhib Mid Inhib Low Inhib
Schmidt, Fox. Rubin, Sternberg. Gold. Smith & Schulkin, 1997 b
ST T T T e .
LA

Frontal EEG Asymmetry (6-8Hz) In
Behaviorally Inhibited Preschoolers

Pasitive = left 0 Migh Inhib
Negative = right QN nhd
Glow b

High inhib  Mid Inhib Low Inhib

Schmidt, Fox. Rubin, Stemberg, Gold, Smith & Schulkin, 1998 __2w0"
. ) 4 RY Y
Environmental Infl ences
- Significant life adversities and stress
sensitization (Bresla , 1999)
- Infl ence pon HPA axis and stress
related hormones (Mcintosh et al., 1999;
Rosenbl m & Pa lly, 1984)
» Reciprocal model: stressf | events and
stress reactivity
HEY§
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Rearing Effects on CSF 5-HIAA Levels

400
350
300
250
200

[0 Mother
Reared

[ Pear
Reared

150
100
50

CsF 5~-HIAA {pmol/mi)

Year 2
Year of Life

Effect of Rh5-HTTLPR Gene and
Early Rearing Environment on
CSF 5-HIAA

_0:8 Igeer-rearléz M;/tlher—rearzz

Eftect of Rh5-HTTLPR Gene and
Early Rearing Environment on
Alcohol Cons mption

0.8
0.6
0.4
0.2

0 N

-0.2

0.4

-0.8

0.8 Y] I/s " i/s
Peer-reared Mother—eared

z~score
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Orientation Cl ster by rearing
and genotype

0.4

—H

0.2 1

° L .#:l_

0.2 1

0.4 1
-0.6 1

—0.8
Nursery-reared Mother-reared

UL us uL s

500

DMother Rear, N
OMother Rea.r I/s
W Peer Rear, N
M Poer Rear, /s

ACTH (po/mi)

A. Pre- B.1h C. 2h D. 96h
Phase of Separation

Bar et al (2004) L

» Temperamental behavioral inhibition is
associated with a neural system underlying
conditioned and unconditioned fear
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Fear conditioning model

Structure of the Amygdala

Lateral

N

Accessory Base-

THALAMUS HIPPOCAMPUS

basal lateral
nucleus nucleus
\ Control /
uclsys
STIMULUS

Freezing

Pressure gy ocq
Hormones  Startle

\ Reflex /

Difterent Outputs of the Amygdala Control Different
Conditioned Fear Responses.

LeDoux. 1996

&
4
o |
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Amygdala Response to Angry/Fearf 1 Faces:
Impact of Short vs. Long Allele of SERT

Amygdala Response: s Group > | Group

(N=18)

(Na14)

Short Allele SERT Rarii et af. Science  1,ONE Allele SERT

2002:297:400-403

bl
(-]

60

.50

40

30

.20

Probability of major depression episodq

No ) Probable Severe
maltreatment maltreatment maltreatment

|
K
o
'l

Caspi et al (2003)

Parenting Infl ences

.

Int itive parenting (Papo sek, 2001);
synchronicity -- relevance to predictability
and controllability

+ Over-intr sive and lack of warmth
Modeling of anxio s behaviors
+ Expectations of negative o tcomes

-2 -



Mean n mber of threatening
interpretations to 12 ambig o s
sit ations

OChild
B Mother

D Father

Anxio s Oppositional Control

Mean n mber of avoidant sol tions
to 12 ambig o s sit ations

OChild
@ Mothar
CiFather

Anxio 8 Oppositional Control

lg,%
i.,'

YN
Percentage of children choosing
avoidant sol tions after family
disc ssion
80
OBefore
704
W After
.
50
o]
30
20
K n m
L] T T
Anxio s Oppositional Control e
NEYE
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S mmary

>J| 8 & 8 E o Hl(behavioral inhibition)2
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