Behavioral Toxicology

Behavioral Teratology

Physical Development

Behavioral Ontogeny,
Early Behavioral
Ontogeny

Development

Neuromotor Function

Sensory Function

General Behavior

Motor Activity

short-term activity
long-term activity



Emotion

Emotionality

Social Behavior

Maternal Behavior

Learning

Habituation

circadian activity

open field hole board

figure-8 maze



Learning Impairment

Original Learning

Reversal Learning

Maze Learning



T-maze, Y-maze, E-maze,

multiple T-maze, Biel maze,

Lashley-  maze, Hebb-

Williams maze, Olton maze
Radial maze

Reference Memory

Working Memory

Discrimination Learning

Conditioning

Pavlov

Pavlovian



Respondent Conditioning

Instrumental
Conditioning

Classical Conditioning

Operant Conditioning

Active Avoidance
Learning

Passive Avoidance
Learning

Pavlovian

us,

Step down

UR,

CR,

Step through



Growth and Development

Physical Development

Pinna Unfolding
Detachment

Eyelid Eye Opening

Emergence of Hair

Fur Appearance

Incisor Eruption

Tests For Behavioral Ontogeny

Behavioral Ontogeny
Development



Neuro-motor/-muscular Ability Test

motor function 1)
2) complex locomotor skills

Muscular Strength Test

Traction Test bar holding
behavior

Grip Strength Test

Motor Coordination Test

Rotor Rod Rotorod
Test

Ladder Method Test

Parallel Rods
Method Test



Inclined Plane Test

Swimming Behavior
Test

Sensory Function Test

Visual Function Test

Visual Placing Response

Visual Cliff Avoidance
Response

Pupillary Reflex Test

Visual Discrimination



Test

Auditory Function Test

Preyer"s Reflex

Auditory Startle
Reaction Reflex

Auditory Audiogenic
Seizure

Auditory Orientation

Auditory Discrimination
Test

habituation




Olfactory Function Test

Olfactory Orientation

Olfactory Discrimi-
nation Test

Taste Function Test

Taste-aversion Learning

Examinations for Postural Reaction

tion placing reaction extensor postural thrust
reaction righting reaction

i wheelbarrowing reaction hopping reac-

Righting, Surface
Righting
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Air Mid-air Righting

Vibrissa Placing
Response

Tactile Placing
Response

Visual Placing Response

Tactile, Superficial or Deep Pain and Spinal Reflexes

Rooting Reflex

Corneal Reflex

Pinna Reflex

Touch or Pain Response
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Spinal Reflexes

Flexor Reflex ipsilateral
flexor reflex
withdrawal reflex or
contractile reflex

Crossed Extensor Reflex

Behavioral Observation

Irwin, 1964,

Alertness
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Passivity

Stereotypy

rearing

sniffing

Grooming

Restlessness mood

Irritability
Aggression

Fearfulness

Reactivity

exploratory

behavior

Ataxic Gait
Staggering gait

Paralytic Gait
Shuffling

Spastic Gait
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Startle Response

Limb Tone

Negative Geotaxis

Postural Flexion/
Extention

Fore/Hind Limb Placing
Response
Tactile placing
response

Adult Locomotor
Patterns

Additional Motor
Phenomena
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Pivoting

Cliff Avoidance
Cliff Drop Aversion
Response

Spontaneous Motor Activity

Open Field Test

Ambulation

Rearing

Preening

Grooming

Urination

Defecation

Run Way Test

open
field
field
60cm 19
50cm 100W



Figure 8-maze Test

Animex

Animex

Varimex

Residential Maze

Catalepsy

Emotionality Test
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Open-field Test

Closed Field Test

Run Way Test

- 17 -

open-field

defecation
urination
rearing
grooming preening
face washing
ambulation/
ambulatory

start latency



Timidity test

Tests for Social Behavior

introductory acts
acts and posture concerned with fight aggressive
behavior mating behavior

Maternal Behavior

Maternal Behavior

Pup Licking

Pup Sniffing

Nest Building

Retrieving
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Learning Tests

Learning

Learning

Learning Theory

Thorndike
Pavlov
Guthrie
Hull
Skinn-
er
Estes
Tolman
Learning Model artificial intelli-
gence
Operationism 1920
Bridgman
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Logical Positivism

Drive

homeostasis

Incentive
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Motivation

energizing

function

selective
function

reinforcing
function

Reinforcement
Pavlovian
simultaneous

conditioning

delayed condi-
tioning
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trace condi-

tioning
backward
conditioning
Pavlovian
temporal
conditioning
Eliciting Stimulus Pavlovian

Unconditioned
Stimulus “ "
ucs us

Unconditioned
Response “ "
UCR UR

Conditioned Stimulus
CS

Conditioned Response
CR
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Neutral Stimulus

Reinforcing Stimulus

Positive Reinforcing
Stimulus

Reward

Negative Reinforcing
Stimulus

Aversive Stimulus

Conditioned
Reinforcing
Stimulus

Secondary
Reinforcement

Discriminative
Stimulus

- 23 -

Pavlovian



Extinction

Spontaneous recovery

Punishment

Environment

Dependency

- 24 -

Pavlovian

Pavlovian



Contingency

Contingencies of
Reinforcement

Stimulus Control

Pavlovian conditioning

Stimulus Generalization Pavlovian
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Generalized
Conditioning

Differential
Conditioning

Taste Aversion

- 26 -

Pavlovian

Iling

1967

Garcia & Koe-



Conditioned

Suppression
Conditioned
Emotional

Pavlovian

Discrete Operant
Conditioning

Discriminated Avoidance
Conditioning

Avoidance of Shock

Escape to Shock
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Passive Avoidance
Conditioning

Active avoidance
Conditioning

Shuttle-Box

Jumping Box

Activity Wheel
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1/2

1/4



Learning Theory of

Avoidance
Mowrer 1960
2 Bolles & Grossen
1969, 1970
Schoenfeld 1950
Herrnstein
1969
Bolles 1970
Seligman &Johnston 1973
Learned Helplessness Maier 1969

Free-Operant
Conditioning
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Skinner Box
Skinner

Successive
Approximation

Schedule of
Reinforcement

Continuous
Reinforcement CRF

Intermittent
Reinforcement
Partial
Reinforcement fixed interval
FI

variable inter-
val VI
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fixed ratio FR

variable ratio

V R
average ratio
AR
multiple
schedule
tandem
schedule
chained
schedule
concur-
rent schedule
compound
schedule
differen-

tial reinforcement of low
rates of responding DRL



Limited Hold LH

DRL
20 LH 5
20
5
Paradox of
Reinforcement
Humphrey®s effect Humphrey
1939 Pavlo-
vian
Sidman Avoidance
Conditioning
Discrimination Learning
Discrimination Learning
Pavlovian

Pavlovian
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Successive
Discrimination
Learning

- 33 -

no go

30 60 90

go-



Simultaneous
Discrimination

Learning

Conditional

Discrimination

Learning

Behavioral

Contrast
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Reversal Learning

negative
transfer
Overlearning
Overlearning
Reversal Effect
positive
transfer

learning set
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Serial Reversal
Learning

Retroactive Inhibition

Delayed Matching
to Sample
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Auditory Startle Back ground noise
Habituation

60db back ground
noise
120db, 400Hz, 50

Habituation of Head 16
Dipping in a Hole 40x 40

Board x

Head Poke Response 20x 20x 20

T-maze Test

E-maze Test

Biel Maze Test Biel
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min/trial

Cincinnati Maze Test Biel maze
Biel maze
Biel maze
Olton Maze
Radial Maze)
Test
50cm
24
Lashleys- Maze Test
Maze

Hebb-Williams Maze Test Practice problems test pro-
blems

practice problems
60

test problems
problem day 12
12 problems)
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Morris Maze Test
140 170cm

1/72

Fixed Ratio FR

Variable Ratio VR

Fixed Interval FI

Variable Interval VI

VR

Differential
Reinforcement of Low
Rate DRL
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instrumental or operant conditioning
unconditioned stimulus,

Ucs escape learning avoidance
learning ucs
ucs conditioned stimulus, CS
ucs

5 ucs ucs :
E discrete trial situation E

ucs CS
warning signal, WS
WS-

5 WS 5

Skinner Box
Shuttle Box
Pole Climbing

Jumping Box
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Sidman

timing behavior

Step Through Passive
Avoidance Learning

Step-down Passive
Avoidance Learning
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