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Table 1, Concept and history of behavioral teratology

Behavioral teratology
Behavioral developmental toxicology .

Neurobehavioral teratology

Psychoteratology
studies on abnormal behavioral development espeicially induced by environmental agents
first animal experiment by Harned et al, in 1940

term proposed by Werboff and Gottlieb in 1963

behavioral tests in the reproduction test for new drugs requested by Japanese Ministry of
Health in 1975

Behavioral Teratology Society, U.S.A. founded in 1980
symposium on behavioral teratology at Japanese Teratology Society in 1980

journal, Neurobehavioral Toxicology and Teratology, underlined part of the title added in 1981

Table 2, Characteristics and principles of behaviora} teratology

Characteristics

Lower threshold compared to malformation

Wide range of critical period (neonatal and preconceptional treatment)
Repeated examinations and long-term follow up

Principles

1. Agent specificity - CNS teratogens ? Psychoactive agents ?

2. Stage specificity - CNS development

3, Dose - lower effective dose

4, Genotype of mother and offspring

5, Maternal physiological states

6. Postnatal living environments - litter size, maternal nursing (fostering) , handling,

enriched vs poor environment
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Table 3. Tests used for behavioral teratology

Kosazuma et al 4 Buelk-Sam and

Study (1982) (13} Kimmel (1979) (6}
No. of responses 50 69
General behavior ( gait, grooming, etc,) 36 (72.09% ) 34% ( 49.3% )
Spontaneous activity ( Animex, revolving drum, etc.) 19 (38,0 ) 39 (56.,5)
Neuromuscular activity ( rotor rod, inclined plance, ete.) 44 (88.0 ) 35% { 50,7 )
Emotionality { mainly open field ) 46 (92,0 ) 23 (33.3)
Maze ( water multiple T, ete.) 41 (82,0 ) 30 (43.5)
Avoidance ( shuttle box, etc,) 23 (46.0 ) 26 (37.7)
Operant behavior 1(2.0)
Discriminatio; response 1(2,0) 17 (24.8)

Visual function { pupillary reflex, visual placing response, etc,) 35 {70.0 )

Auditory function ( Preyer reflex, etc.) 46 (92,0 )
Olfactory function 2{(4.0) 29% ( 42.0)
Gustatory function 1(2,0)
Posture reflex ( surface righting, air righting reflex, etc ) 41 (82,0 )
Tactile, algesic and spinal reflexes ( pinna reflex, corneal 43 (86,0 )

reflex, pain response, etc )

a, Rats, segment I, b. Mainly rats,

%, Classification does not necessarily correspond to each other.



Table 4. Cincinnati psychoteratogenicity test system for rats
' { Vorhees et al,,1983 ) [(24)

Surface righting ( PN883 to Criterion )

Pivoting ( PN7,9,11 )

Cliff avoidance ( PN3 to Criterion )

Negative geotaxis ( PN6-12 )

Auditory startle appearance ( PN10 to Criterion )
Swimming ontogeny  { PN6-10, even days )

Open field-18 ( PN15-17 )

Vaginal patency ( PN35 to Criterion )

Previously .tested. Not.preiously..tested
Running wheel { PN30-50 ) Open field-36 ( PN41—43 )
Rotorod  { PN61-64 ) Appetitive operant discrimination

Active avoidance ( PN70 to Criterion ) Passive avoidance ( PN110-112 )

{ PN65 to Criterion )

%, Postnatal days



Table 5, Problems of psychoteratélogy as an integrated part of developmental toxicity
tests for chemicals

establishment of the reliable, sensitive, comprehensive, useful and economic
(‘time, instrument and manpower ) battery system

collaborative studies for standardization of test methods
long term vs short term exposure - establshment of cirtical period
dose-response relationship

characteristics of abnormalities by types of behavioral teratogens
priority for investigating a large number of chemicals

automated and objective recording

earlier detection of behavioral changes with later onset

life span, longitudinal approach - repeated examination

expansion of species - mouse and non-rodents, species differences

introduction of tests in newer fields
pharmacological challenge, social behavior, reproductive behavior

studies of mechanisms of behavioral disturbances
biochemical and ultrastructural approaches
maternal and genetic roles in normal and abnormal behavior
possibilities of prevention and, therapy of abnormal behavior
evaluation of toxicokinetic approaches

extrapolation to humans, link to human studies

training of behavioral teratologists by multidisciplinary collaboration
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Various Problems in the Examination of Behavioral Development in Reproduction Tests

Takashi Tanimura
Department of Anatomy, Kinki Universitiy School of Medicine, Sayama-cho, Osaka 589

Behavioral teratology or psychoteratolégy is the science that deals with abnormal behavioral
development, The first study on experimental animals was reported in 1940 and the term'behavio-
ral teratology was proposed by Werboff and Gottlieb in 1963, The Japanese Government issued
regulations including the investigation of behavior of offspring for the reproduction test of
drugs in 1975, The Japanese Teratology Society has held a group discussion on behavioral ter-
atology each year since 1980,

The most fundamental significance of studying abnormal development of behavior in experimental
animals is the possibility of repeated observation of the whole organism without sacrifice.
Other characteristics include the lower threshold as compared to a morphologically teratogenic
dose and the wider range of the sensitive period, In additon to the five general principles in
the morphological teratology, factors related to.the postnatal living environment are also im-
portant in behavioral teratology. Importance of studying behavior of offspring in segment II
study in drug evaluation as well as contribution of paternal factors is illustrated.

Test items frequently studied such as reflexes, auditory and visual senses, swimming in the
preweaning period, neuromuscular coordination, behaviors in the open field and learning ( wa-
ter maze, conditioned avoidance, etc.) in the postweaning period are briefly introduced. Need
of establishment of a reliable, sensitive, comprehensive and economic battery test system is
stressed, Since behavioral teratology is still a growing and immature field of developmental

texicology, many problems remain, Some of the major problems are critically discussed,
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