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The purpose of the Behavior Genetics Association is to promote scientific study of the interrelationship of
genetic mechanisms and behavior, both human and animal; to encourage and aid the education and training of
research workers in the field of behavior genetics; and to aid in the dissemination and interpretation to the general
public of knowledge concerning the interrelationship of genetics and behavior, and its implications for health,
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Overview of Program Schedule
Location

Event

Wednesday,

2:00pm
4:00pm
5:00pm

Entry
Droset
G.Snell

Registration
Executive Committee Meeting
Associate Members Meeting

5:30pm
8:30pm

Bar

G.Snell

(informal)
Reception
Workshop

8:30pm

Echelle

Workshop

Thursday,
June 7th

8:45am
8:45am
8:57am
8:57am
10:18am
10:30am
11:18am
4:00pm
10:00pm

G.Snell
Theater
Echelle
Rateau
Echelle
Rateau
Theater
Mezzanine
Ballroom

Symposium
Symposium
Paper Session
Paper Session
Paper Session
Paper Session
Paper Session
Poster Session
Dancing

Lateralization
Genetics, Behavior and Health
Methodology
Human-Behavior Genetics
Social/Regulatory Behavior
Pharmacogenetics
Personality/Neurogenetics

Friday,
June 8th

8:45am
8:45am
8:45am
10:30am
10:30am
10:30am
11:18am
4:00pm

Theater
Echelle
Rateau

Applications for LISREL
Drosophila Behavior Genetics
Alcohol and Nicotine
Evolution of Social Behavior
Cognitive Abilities
Abnormal Behaviors
Neurogenetics

6:30pm
7:30pm

Bar

Symposium
Paper Session
Paper Session
Symposium
Paper Session
Paper Session
Paper Session
Business Meeting
(Chair: R. Plomin)
Reception

20th Annual Meeting

Centre Paul Langevin
Aussois
73500 Modane
France

Local Host: Pierre Robertoux

On-site registration will take place at the conference center from 2:00pm, Wednesday, June 6, and during the
day on Thursday, June 7. On Wednesday evening there will be a reception from 5:30pm to 7:00pm and, after
dinner, there will be a workshop on the genetics of anxiety and depression in humans and animals, organized by
Peter Driscoll, and a workshop on teaching behavioral genetics organized by Ruth Guttman and Benson
Ginsburg. Contributed paper sessions will begin on Thursday, June 7, at 8:45am. A reception and banquet will
be held on Friday evening, and on Saturday afternoon, after the formal end of conference sessions, a free
excursion will be organized in the Vanoise National Park. Non-registered guests may attend the annual banquet
for a fee of 50FF. Guided bicycle rides are available for a small charge, and the local host will be organizing an
excursion in the Alps and a tour of the chateaux of the Loire Valley if there is sufficient interest. Those interested
in exploring these and other recreational possibilities should contact the local host, Pierre Robertoux, directly.
(Pierre Robertoux, 45 rue de Saints Peres, 75006 Paris, FRANCE, Telephone 42-86-21-49, Facsimile 42- 86 -2250. Note: From the United States, these numbers must be prefixed with 011-33-1.

Registered participants and their families or guests are welcome to stay at the Centre Paul Langevin for
additional days at the same special rates for accomodation and meals that are available during the meeting.

Topic

Time

Behavior Genetics Association

The 20th Annual meeting of the Behavior Genetics Association will be held June 6-9, 1990 in Aussois,
73500 Modane, France. The venue is the Centre Paul Langevin, 23, rue de Coin, Aussois. The center is a
conference and resort complex run by the CNRS, the French government's scientific research organization. It is
situated 123 kilometers from the Italian city of Turin, 191 kilometers from the Swiss city of Geneva, and 140
kilometers from the French Alpine resort, Grenoble. A map indicating outline information for travel by air, rail
and road to Aussois from the nearby major cities of France, Switzerland and Italy is on the inner cover of the
program. The language of the conference will be English, but all registration, accomodation and other fees will be
payable in French currency (Francs).

20th Annual BGA Meeting, June 1990

Day
June 6th

June 6-9, 1990

c

G.Snell
Echelle
Rateau
Theater
Theater

Dining Room Annual Banquet
Award Presentations
Presidential Address

Saturday,
June 9th

8:00am
9:00am
9:00am
9:00am
9:00am
10:20am
12:00pm

Droset
Theater
G.Snell
Echelle
Rateau
Rateau

Genetic aspects of anxiety/depression in humans and
rats: Nature of the syndrome(s) and veracity of the
model(s). Organizer: P.Driscoll. Participants:
D.Blizard, F.R.Brush, G.Carey, A.R.Cools, D.S.
Janowsky, D.Overstreet, G.P.Vogler.
Teaching Behavioral Genetics: Problems and Prospects.
Organizers: R.Guttman, B.Ginsburg.
Participants: M.Carlier, W.Crusio, R.Guttman,
S.Maxon, G.McClearn, M.Sokolowski, J.Wilson.
Discussants: L.Ehrman, B.Ginsburg.

Dobzhansky and Thompson Memorial Awards
(presented by L.Heston)
"L'heredite et le mileu; l'heredite du mileu"
(Robert Plomin, Pennsylvania State University)

Executive Committee Meeting
Behavior Genetics of Change
Symposium
Neurobehavioral Genetics
Symposium
Selected Lines: Pharmacogenetics
Symposium
Intelligence
Session
Paper
Physiology and Development
Paper Session
Meeting adjourns

Meals will be available in the Dining Room at the following times:
7:45am - 8:30am
Breakfast
12:00pm - 1:30pm
Lunch
7:00pm - 8:15pm
Dinner
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Symposia Schedule
Thursday morning, June
Time
8:45am

-

11:30am

Time
8:45am

11:30am

20th Annual BGA Meeting, June 1990
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Friday morning, June 8 (continued)

Location

Symposium

Chair

G.Snell

Time

Brain and Behavioral Lateralization

P.L. Robertoux

10:30am

Time

Topic

Speaker

8:45am

Introduction: Geschwind hypothesis: A Framework for a Genetic
Analysis of Handedness.

P.L. Robertoux

9:00am

Asymmetry and Lateralization in the Mouse: A Genetic Perspective. R.L. Collins

9:20am

Biological Action of Androgens on Central Nervous System.

H.Degrelle

9:40am

Immune System and CNS Asymmetries.

P.J.Neveu

10:00am

Coffee Break

10:20am

Association of Certain Traits with the Major Histocompatibility
Complex.

P.Robertoux

-

12:00pm

8:45am

-

11:00am

Symposium

Chair

G.Snell

Genetics and the Evolution of Social Behavior.

B.E.Ginsburg

Time

Topic

Speaker

10:30am

The Effects of Social Organization on Evolution.

J.P.Scott

11:00am

Genetic, Behavioral and Evolutionary Consequences of
"Lineal Fissioning".

DFreedman

11:30am

Communicative Genes as Organizers of Social Bevhavior.

B.E.Ginsburg, R.Buck

Location

Symposium

Chair

G.Snell

Neurobehavioral Genetics.

W.E.Crusio

Time

Topic

Speaker

9:00am

Behavioral Consequences of Absent Corpus Callosum in
Inbred Mice.

D.Wahlsten

9:30am

The Acallosal Mouse Strain I/Ln: Behavioral Comparisons
and Effects of Cross-breeding.

H.P.Lipp, R.Waanders

Saturday morning, June 9
Time
9:00am

-

12:00am

10:40am

Is there a Functional Link between the Major Histocompatibility
MNosten-Bertrand
Complex, Testosterone, Brain Asymmetry and Handedness in Mice?

11:00am

General Discussion.

Location

Symposium

Chair

Theater

Genetics, Behavior and Health: Illustrations from SATSA

R.Plomin

10:00am

Coffee Break.

Time

Topic

Speaker

10:20am

8:45am

Genetic and Environmental Covariance Structure for Health and
Well-being.

J.R.Harris, C.S tacey

Behavioral Development in Inbred and Fuller BWS Mice:
Correlation with Cerebellar Foliation Pattern.

R.H.Benno, P.A.Cooper,
M.E.Hahn

10:50am

9:10am

Type A Behavior and Physiological Risk Factors for Coronary
Heart Disease.

D.A.Heller, U.DeFaire,
G.E.McClearn

A Genetic-correlational Study of Hippocampal Structural and
Neurochemical Variation and Variation in Exploratory
Activities of Mice.

J.H.F.van Abeelen,
J.H.H.M.van Daal,
PJ.Herbergs

9:35am

Pulmonary Function, Personality and Cognition.

G.E.McClearn, D.Heller,
J.R.Nesselroade, M.Svartengren, C.S.Bergman.

11:20am

Genetically-determined Variation in Hippocampal Morphology
and Radial-maze Learning in Mice.

W.E.Crusio, H.Schwegler

10:00am

Coffee Break

Location

Symposium

Chair

Theater

Behavior Genetics of Change.

J.C.Loehlin

Time

Topic

Speaker

9:00am

Genetics of IQ Change: Why the Differences between
Colorado and Texas?

J.C.Loehlin

9:20am

Quantitative Genetic Analysis of Longitudinal Trends in IQ
in the Louisville Twin Study.

K.Phillips,
A.P.Matheny, Jr.

9:40am

Biometric Analyses of Age Changes in Intellectual Ability.

J.J.McArdle,
F.Hamagami

Time
9:00am

10:15am

Functional Capacity and Activities of Daily Living.

N.L.Pedersen, J.R.Harris

10:40am

Behavioral Genetics and Behavioral Health.

R.Plomin

-

12:00am

Friday morning, June 8
Time

Location

Location

S m

Theater

New Applications for LISREL in Behavior Genetics.

N.G.Martin

Time

Topic

Speaker

8:45am

Introduction.

N.G.Martin

10:00am

Coffee Break.

8:55am

Direction of Causation.

M.C.Neale

10:20am

Multi-level Analysis of Growth Curves in Twins.

L.A.Baker

9:20am

Reciprocal Interactions.

A.C.Heath

Heterogeneity in a Logistic Growth Model.

J.Meyer

9:45am

Time Series and Structured Means.

P.Molenaar

11:00am

H.H.Goldsmith

10:10am

Coffee Break.

Drawing Developmental Genetic Inferences from Cross-sectional
Twin Data: The Case of Temperament.

10:25am

Limitations of LISREL: Discussion

D.Fulker

11:20am

Discussant.

R.Plomin

10:40am

Comments.

K.JOreskog

4-Symposia, Thursday/Friday

i

osium
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Symposia Schedule
Saturday morning, June
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(continued)

Thursday Morning, June

Time

Location

Symposium

Chair

9:00am - 11:20am

Time

Echelle

Some Select Selected Lines: A Pharmacogenetic Update.

T.J.Phillips

8:57am

10:00am

Topic

Chair

Eche lle

Methodology

J.Meyer

Authors

Title

Time
8:57am

Topic

Speaker

9:00am

Pharmacogenetics in RHA and RLA rats with emphasis on
Dopamine Systems.

P.Driscoll

9:30am

DS and DR Mice: Behavioral and Neurochemical Correlates.

EJ.Gallaher

10:00am

Coffee Break.

10:20am

Alcohol Withdrawl Severity: Correlated Responses to Selection.
Behavioral Sensitization to Locomotor Stimulant Drug Effects
in FAST and SLOW Mice.

-

J

T

"

The Effects of Departures from Normality on
H.Maes, M.C.Neale, G.Beunen,
J.Lefevre, R.Lysens, B.Vanden Eynde, Parameter Estimates and their Confidence Intervals.
C.van den Bossche, R.Vlietinck,
R.Derom

9:09am

G.Carey

Molecular Genetics and Continuous, Human
Behavioral Traits: Quantitative Considerations.

9:21am

H.Nyborg

The Nature of Nature-Nurture Interaction.

9:33am

M.Mosteller, J.Meyer, L.J.Eaves,
J.K.Hewitt, R.M.Schieken

The Covariate in Genetic Analyses: A Comparison
of Residuals Analysis and the Bivariate Common
Factor Approach.

9:45am

P.Schonemann

A Critique of Jinks and Fulker Reanalysis of Shields'
Identical Twin Data.

10:00am

Coffee Break.

Location

Topic

Chair

Echelle

Social, Regulatory Behavior and
Learning

S.C.Maxson

Time
/NJ\ /11,-10:18am

Authors

Title

C.J.H.Coenders, B.B.Houx, S.M.L.
Kerbusch, J.M.H.Vossen

Discrimination Learning in Various Strains of Rats.

z-v\ kav--10:30am

P.Koene, S.M.L.Kerbusch, J.M.H.
Vossen

A Catastrophe Theoretical Analysis of the Genetic
Basis of Conflict Resolution Behavior in the Rat.

A Bult, C.B.Lynch

Heterosis in Mice Selected for Nesting Behavior and
a New Potential to Break Selection Limits.

10:54am

E.Monahan, S.C.Maxson

Chemosignal Independent and Dependent Effects of Y
Chromosomal Gene(s) on Offense in Mice.

11:06am

G.A.Van Oortmerssen, F.Sluyter

Studies in Wild House Mice: Y-chromosome and
Attacking Behavior.

11:18am

K.Yamazaki, G.K.Beauchamp,
E.Lacy, J.Bard, E.A.Boyse.

HLA-B Transgenic Mice produce a Unique Odortype.

11:30am

R.M.Murphey, M.J.R.Paranhos
da Costa, L.O.S.Lima, F.A.M.Duarte

Lack of Reciprocity in "altruistic" communal nursing
in water buffalo (Bubalus bubalis).

11:42am

P.Mormede, C.Sandi, N.Castanon,
S.Vitello, P.Neveu

Differential Reactivity of Spleen Lymphocytes in
Two Lines of Psychogenetically Selected Rats.

11:54am

J.M.H.Vossen, S.M.L.Kerbusch,
P.Koene

Open-field Behavior in Rats: A Diallel Analysis of
Changes in Locomotor Activity.

J.C.Crabbe, D.J.Feller,
C.D.Merrill, J.K.Belknap
T.J.Phillips, S.BurkhartKasch, J.C.Crabbe

Time
10:18am

-

12:06pm

10:42am

/tiff/(A'

HA.

T
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Location

Co-Chair: J.C.Crabbe

Time

10:50am

20th Annual BGA Meeting, June 1990

12-minute Papers

VA

12-Minute Papers, Thursday
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12-minute Papers
Thursday Morning, June
Time
8:57am

-

10:00am
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Friday Morning, June 8

Location

Topic

Chair

Time

Rateau

Human Behavior Genetics: Children
and Spouses.

J.K.Hewitt

8:45am

Authors

Title

K.Tambs

Convergence and Divergence During Marriage for a
Large Sample of Spouses.

9:09am

J.K.Hewitt, J.L.Silberg, M.Erickson

Evidence for Sex Differences in Genetic Control and
Differential Heritability of Internalizing and Externalizing Behavior Problems in Childhood and Adolescence.

9:21am

S.S.Cherny, L.R.Cardon, D.W.Fulker Multivariate Analysis of Three Situation-Specific
Measures of Shyness in 14 Month Old Twins from
the MacArthur Longitudinal Twin Study.

Time
A 8:57am

,15

(continued)

-

10:10am

Location

Topic

Chair

Echelle

Drosophila Behavior Genetics.

M.B. Sokolowski

Time

Authors

Title

8:45

P.Welbergen

Genetical Architecture of Courtship Behavioral
Responses of Female and Male of Drosophila
melanogaster.

8:57

S.A. Crossley

Genetics, Evolution, and Function of Courtship
Behavior in the Drosophila bipectinata complex.

9:09

J. Ringo, D. Segal, R. Werczberger

Sexual behavior in apterous mutants of Drosophila
melanogaster.

9:21

M.B. Sokolowski, J.S. de Belle

Behavior genetic analysis of the foraging locus in
Drosophila.

T

9:33am

J.J.Gillis, J.C.DeFries, R.K.Olson,
J.P.Rack

Confirmatory Factor Analysis of Reading Performance
and Process Measures in the Colorado Reading Project.

9:33

L. Ehrman, K.L. Lofdahl, D. Hu,
J. Hirsch, L. Skoog

Incipient Reproductive Isolation and New Genetic
Homeostases in Laboratory Drosophila Populations.

9:45am

R.D.Rende, C.L.Slomkowski

Shared and Non-shared Environmental Influences:
A Comparison of Adopted and Non-adopted Siblings.

9:45

K.L. Lofdahl, J. Hirsch

10:00am

Coffee Break

Genetics and Individual Differences in Classical
Conditioning in Drosophila melanogaster: Results of
Artificial Selection and Single Locus Studies.

Time

Location

Topic

Chair

9:57

J. Hirsch. A retraction and a correction.

10:30am - 11:30am

Rateau

Pharmacogenetics

J.Yanai

10:10

Coffee break.

Time

Authors

Title

10:30am

J.Yanai, M.E.Newman, C.G.Pick,
Y.Rogel-Fuchs, E.A.Zahalka

Pre- vs. Postsynaptic Septohippocampal Cholinergic Changes and Related Behaviors After Early
Phenobarbital Exposure.

Location

Topic

Chair

Echelle

Cognitive abilities.

R. Guttman

Time

Authors

Title

10:30am

A.H. Zohar, R. Guttman

Familial Aspects of Mathematical Reasoning Ability.

10:42am

H.Coon, T.Lewark, G.Carey

Influences of the Neighborhood Environment on the
Cognitive Development of Adopted and Nonadopted
Children in the Colorado Adoption Project.

10:54am

L.R. Cardon, D.W. Fulker

Specific Cognitive Abilities in the Colorado
Adoption Project at Age 7: A Multivariate Genetic
Analysis.

11:06am

R.D. Bock, M.F. Zimowski

Sex Differences in the Mental Processing of Words

Y

3i
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-

12:06pm

EJ.Gallaher, S.Gionet

Disassociation of Ataxic and Anti-convulsant Effects
of Diazepam in DS and DR Mice Suggest Different
Underlying Mechanisms.
Genetic Differences in Sensitivity to B-carboline
B-CCM: Evidence for the Involvement of the
Benzodiazepine Receptor.

B.Martin, G.Chapouthier,
C.Desforges, R.H.Dodd

Patterns of Convulsions Induced by Two B-carbolines
in Ten Inbred Strains of Mice.

Location

Topic

Chair

Theater

Personality and Human Neurogenetics

E.E.Peeples

Time

Authors

Title

11:18am

K.B.Bulayeva

Behavior Genetic Differences Within and Between
Defined Human Populations.

11:30am

R.G.Mandeville, D.L.Stutler,
E.E.Peeples

Student Involvement Shown by Personality and
Graphological Factors.

11:42am

M.B.M.Van den Bree, J.K.Hewitt,
J.M.Meyer, M.M.Mosteller,
R.M.Schieken

The Development of Personality Factors, Measured
in Children During Adolescence.

11:54am

A.P.Anohkin

The Genetics of the Human EEG. Multivariate
Genetic Analysis of Familial and Populational Data.,

11:18am

11:18am

Drug Effects on the Locomotor Activity of DiazepamSensitive (DS) and -Resistant (DR) Mice.

G.Chapouthier, D.Bondoux,
C.Desforges, B.Martin,
M.J.Raffalli-Sebille, R.H.Dodd,
J.M.Launay

11:06am

Time

T.J.Phillips, S.Burkhart-Kasch,
C.C.Gwiazdon

12-Minute Papers, Thursday

Time
10:30am

-

11:42am
--,

Pr

1

and Images.

44,

a

11:18

D.K. Detterman, L.A. Thompson

Heritability of Elementary Basic Cognitive Tasks.

11:30

N.L. Pedersen, G.E. McClearn,
R. Plomin, J.R. Nesselroade

Importance of Genetic Effects on Cognitive Abilities
in the Elderly.

t

pci. V
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12-minute Papers
Friday Morning, June
Time
8:45am

-

10:10am
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(continued)

Location

Topic

Chair

Time

Rateau

Alcohol and Nicotine.

R.J. Rose.

11:18am

Time
8:45

8:57am

Location

Topic

Chair

Theater

Neurogenetics.

J.H.F. van Abeelen

Authors

Title

Time

E.A. Laffan, J.R. Wilson

Authors

Title

One Month Test-Retest Repeatability of Measures
from the Cigarette Withdrawal Study.

11:18am

J.H.F. van Abeelen, W.E. Crusio,
H. Schwegler

Behavioral and Neuroanatomical Substrain Divergence
in C57BL/6 Inbred Mice.

G. Gora-Maslak, R. Plomin,

A Molecular-quantitative Genetic Approach to
Alcohol-related Processes: A Progress Report.

11:30am

W.E. Crusio, J.Y. Bertholet,
H. Schwegler

Spatial and Non-Spatial Reference Memory in a TMaze Task: No Correlation with Hippocampal Mossy
Fiber Distribution in the Mouse.

11:42am

J.Y.Bertholet, W.E. Crusio,
H. Schwegler

Spatial and Non-Spatial Spontaneous Alternation and
Hippocampal Anatomy in Nine Inbred Mouse
Strains.

11:54am

J.M. Guastavino, I. Damez-Kinselle

Hot-Foot Murine Mutation: Light Cerebellar
Alterations and Severe Gait Abnormalities.

Location

Topic

Chair

Rateau

Intelligence.

L.Willerman.

Time

Authors

Title

9:00am

C.Capron, M. Duyme

Is IQ a Pertinent Trait for a Genetic Analysis?

9:12am.

R.P. Corley

Parental Cognitive and SES Predictors of Year 7 IQ
in Colorado Adoption Project Adopted Children.
Synthesizing Twin, Family, and Adoption Studies of
Intellectual Ability Using Multivariate WAIS Data.

G.E. McClearn

Time
10:30am

-

12:06pm

Friday Morning, June 8 (continued)

9:09am

R.J. Rose, K. Obremski

Twin-Family Research Studies of Three Personality
Scales Predictive of Use and Abuse of Alcohol.

9:21am

D.A. Blizard, N. Adams

Ethanol Preference in the Maudsley Reactive and NonReactive Strains.

9:33am

J.C.Crabbe, D J.Feller, E.R.Young

Ethanol Hypothermic Sensitivity: Correlated
Responses to Selection.

J. Berta, J.R. Wilson

Correlated Responses to Selection in Mice for
Ethanol Withdrawal Seizures.

L.A. Rodriguez, J.R. Wilson

Prediction of Alcohol Consumption from Alcohol
Sensitivity Scores.

-

12:06am

Saturday Morning, June
Time
9:00am

-

10:00am

9

10:10

Coffee break.

Location

Topic

Chair

Rateau

Abnormal Behaviors

S.M.Singer.

Time

Authors

Title

9:24am

J.J. McArdle and C.A. Prescott

10:30am

S.M. Singer, M.J. Cosgrove,
L.A. Devillez

Dermatoglyphic Abnormalities Related to the
Etiology of Autism.

9:36am

P. McGuffin, R. Katz, J.Rutherford

Nature, Nurture and Depression. A Twin Study.

I.D.Waldman, R.A.Weinberg, S.Scarr Genotype-Environment Interaction for IQ in a Sample
of Transracial Adoptees.

J.C.S. Breitner, K.A. Welsh,
K.M. Magruder-Habib

Telephone Screening for Dementia Applicable in
Studies of Twin Registries.

9:48am

L.Willerman, J.C.Loehlin, J.M.Horn

11:06am

B.A. Clementz, W.M. Grove,
W.G. Iacono, J.A. Sweeney,
K.McGreer

Eye Movement Dysfunction (EMD) and Schizotypy:
Familial Correlations in Relatives of Affected
Probands.

10:00am

Coffee break.

11:18am

C.K. Deutsch, L.G. Farkas

Dysmorphology in Schizophrenia.

11:30am

J.L. Silberg, K.S. Kendler

Bias in Twins' Ratings of Depressive Symptoms: A
Genetic Analysis.

11:42am

C.A. Prescott, I.I. Gottesman

Biometric Analysis of MMPI Profiles: Personality
Structure of Psychotic Twins and Their "Unaffected"
Cotwins.

S.J. Wadsworth, J.J. Gillis,
J.C. De Fries

Genetic Etiology of Reading Disability as a Function
of Age.

Af(A,(/\ 11:54am

10 - 12-Minute Papers, Friday

A 10-Year Follow-up of Adoptees Whose Biological
Mothers had Differed Greatly in IQ.

12-Minute Papers, Saturday

- 11

12-minute Papers
Saturday Morning, June
Time
10:18am

-

11:54am
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Thursday afternoon, June

Location

Topic

Chair

Rateau

Physiology and Development.

Time

D. Boomsma

4:00pm

Time

Authors

Title

10:18am

Ch. Cohen-Salmon, I. Ceballos,
Transgenic Human SOD1 mice: A Possible Model for
L.Lhotellier, J. Beau, M.J.RaffalliAccelerated Aging.
Sebille, P.Venault, B.Martin, A.Nicole,

Location
-

6:30pm

Mezzanine

#

Author(s)

Poster

1.

S.A.Crossley

Drosophila pulse and sine songs and their evolution.

2.

M.D.Ochando
F.J. Ayala

Mating speed and copula duration in Drosophila equinoxialis strains selected for sexual
isolation.

P.Briant, G.Grimberg, P.M.Sinet
10:30am

D.Nash, LJ.Draski

Single Genes in Behavior in Mice.

10:42am

H. Dowse, L. White, J. Ringo

Deuterium Lengthens the Period of Circadian Rhythms
in Clock Mutants of Drosophila.

10:54am

J. Beau

Heterosis and Maternal Effect on Activity Rhythm
Adaptation to Day/Night Synchronization.

11:06am

J.K. Kovach

Color Preferences in Quail: A Model for Normalizing
Regulations of Behavioral Development.

11:18am

M. Noel

Developmental Effects and Maternal Pup Care
Behavior in Mice Bearing Fuzzy Alleles.

11:30am

N.G. Martin, S.A. Treloar

Onset of Menarche as a Fitness Trait: Nonadditive
Genetic Variance Detected in a Large Twin Sample.

11:42am

D.I. Boomsma

Sex Limitations in Dietary Intake.

7

3. G. Vaysse
A. Bouhouche
M. Rachidi
M. Corbiere

Habituation or conditioned suppression of proboscis extension in Drosophila melanogaster: A
genetic analysis.

4. L. Finocchiaro
J. Callebert
J.M. Launay
J.M. Jallon

Melatonin in wild type and mutant strains of Drosophila melanogaster.

5. G. Whitney

A gene for bitter taste sensitivity (Soa) and Salivary Proline Rich Protein (Prp) genes are
closely linked on distal mouse chromosome 6.

C.G. Capeless
E.A. Azen
W.G. Beamer
B.A. Taylor
D.B. Harder
K.S. Gannon

6.

R.E. Wimer

Congenic mice for neuron number genes.

C.C.Wimer
7.

I.Damez-Kinselle Behavioral pleiotric effects of the hot-foot murine mutation: Example on sexual behavior.

J.M.Guastavino

12

-

12-Minute Papers, Saturday

8.

S.M.Anderson
J.M.Petras

A neurological mutation in the rat.

9.

R A Blizard

Parental investment theory: An empirical evaluation.

10.

C.Marchaland
FPerez -Diaz

Some uses of bayesian-fiducial methods in genetics for comparisons of inbred strains.

11.

R.Guttman
B.E.Ginsburg

Application of facet theory to the analysis of strain differences on the effects of amphetamine
on inter-male aggression in mice.

12.

P.Driscoll
C.Cohen
P.Fackelman
K.Baettig

Effects of pre- and post-natal injections of physiological saline (stressor alone), or "smoking
doses" of nicotine, on the maternal behavior of Roman high- and low-avoidance (RHA/Verh
and RLA/Verh) rats.

13.

P.Driscoll
C.Cohen
P.Fackelman
K.Baettig

Second generation effects of pre- and post-natal injections of physiological saline or nicotine
on the maternal behavior of RHA/Verh and RLA/Verh rats, plus a preliminary consideration
of the effects of ethanol.

14.

R.J.Rose
J.C.Christian
K.Obremski

Subjective reactions to a challenge dose of alcohol: A laboratory twin study.

15.

E.L. Grigorenko Creativity in twins: Hereditary or environmental?

16.

M.S.Egorova

Developmental trends in cognitive abilities of twins.

17.

A. Esrachi
R. Guttman

Cognitive functioning of MZ twin discordant and concordant for handedness.

Posters, Thursday - 13

Poster Schedule
Thursday afternoon, June
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#

Author(s)

Poster

18.

Hsiu-Zu Ho

Correlates of mathematical achievement: Cross-cultural comparisons.

J.M.Zimmer
C-P.Wang
19.

S.D. Piynkova

20. T.A.Pavlova

Genetic influences in short-term changes of efficiency of problem solving.

The genetics of motor and cognitive response time in three isolated human populations.

21. L.A. Thompson Developmental changes in genetic and environmental influences on cognitive abilities and
D.K. Detterman academic achievement during childhood.
22. C.J. van Oel
A parent-twin study of the results of a mental arithmetic task.
D.I. Boomsma
J.F. Orlebeke
G.C.M. van Baal
23.

S.B. Malykh

24.

T.M. Maryutina Age-related effects of genotypic influences on visual evoked potentials.

25.

T.A. Meshkova Genetic-environmental factors in determination of interindividual variability of motor and
sensory tempo.

Genetic influence on cross-situational changes of movement-related brain potentials (MRBP).

26. G.C.M.van Baal Genetic analysis of reaction times in a choice reaction time task.
D.I. Boomsma
J.F. Orlebeke
C.J. van Oel
27.

S.A. Isaychev

Genetics of evoked potentials in an isolated human population.

28. N.F. Shlyahta

The study of the intraindividual differences of activity (9-10 year old children).

29. S.Rhea
L.F.Dilalla
L.R.Cardon

The Colorado Adoption Project: Longitudinal and genetic analyses of the Infant Behavior

30.

J.M.Braungart

Record

Genetics of the environment during infancy: A sibling adoption study of the HOME.

R.Plomin
J.C.DeFries
D.W.Fulker

K.Hsieh
Non-shared environment and behavioral development in full, half and unrelated siblings.
D.Reiss
M.E.Hetherington

R.Plomin
33.

P.Lichtenstein
N.L.Pedersen

Genetic analyses of socioeconomic status in twins reared apart and twins reared together.

34.

M.MylesWorsley
R.Y.Emmerson
W.F.Byerley
P.H.Wender

Abnormal selective attention as a phenotypic marker for schizophrenia.

35.

P.C.Sham

A monogenic model of schizophrenia.

P.McGuffin
36.

14
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J.H.F. van ABEELEN1, W.E. CRUSIO2, and H. SCHWEGLER3
Behavioral and Neuroanatomical Substrain Divergence in C57BL/6 Inbred Mice.

Male mice of strains C57BL/6J and DBA/2J differ reliably for a number of behaviors displayed in an open-field. In particular, C57BL/6 mice
show a higher rearing-up frequency than do DBA/2 animals. Recently, a sudden drop occurred in the frequency with which this behavior is
displayed by our C57BL/6J//Nmg (N) subline, that has been separated from the original C57BL/6J line for 62 generations. Comparison of
our animals (n = 16) with the C57BL/6J//Kun (K) subline (n = 18), separated from the Jackson parent since 32 generations, showed a
significant strain difference for rearing. A positive additive-genetic correlation exists between rearing and the size of the intra- and
infrapyramidal mossy fiber terminal field (iipMF; W.E. Crusio, H. Schwegler, and J.H.F. van Abeelen, 1989, Behay. Brain Res. 32, 81-88),
also attested by a correlated response in the size of the iipMF to selection for rearing (W.E. Crusio, H. Schwegler, I. Brust, and J.H.F. van
Abeelen, 1989, J. Neurogenet., 5, 87-93). Therefore, we expected smaller iipMF in N, as compared with K. After processing for Timm's
stain, this predicted difference was indeed found. Skin grafting demonstrated that both lines were still completely histocompatible,
excluding a possible genetic contamination of N. This provides very strong evidence for the hypothesis that the behavioral and
neuroanatomical differences between these two sublines are caused by a single spontaneous mutation in the N line.
1.

Department of Animal Physiology, Toernooiveld, 6525 ED Nijmegen, The Netherlands.

2. Institut fiir Humangenetik und Anthropologie, Im Neuenheimer Fcld 328, 6900 Heidelberg, F.R.G.
3. Anatomisches Institut, AlbertstralBe 17, 7800 Freiburg, F.R.G.

SALLY M. ANDERSON1 and J. M. PETRAS1
A neurological mutation in the rat.

In a subset of the genetically heterogeneous N/Nih rat line (C. Hansen and K. Spuhler, 1984, Alcoholism (NY) 8, 477-9), which we
maintained in our animal colony, two ataxic males with an obvious postural impairment were noticed among the offspring of an accidentally
mated sib pair. With additional matings that sib pair produced a total of 26 viable pups in four litters. Four males and two females with this
movement disorder were observed among their offspring. In subsequent generations we established additional inbred matings to produce
sufficient animals for preliminary genetic and neuroanatomical analysis of this disorder. Four attempted matings between affected
individuals produced no offspring but a third of the matings between normal individuals and affected individuals have been productive. The
incidence of affected offspring from matings between normal individuals, assumed to be heterozygous for this trait, is 24% and from matings
between affected and normal (assumed heterozygous) individuals is 46%. The number of affected individuals is not significantly different
between male and female rats. Our breeding data are consistent with the mode of transmission for a recessive trait expressed by a single
autosomal gene. Affected adult rats are characterized by reduced body size, lower body and brain weights, hair loss, rough dull coats, and
abnormal movement and balance. Tremors, trunkal ataxia, some circling, splayed feet, and difficulty maintaining an upright sitting
position are obvious during ambulation and exploratory behavior. Neuroanatomical examinations using light microscopy indicate axonal
degeneration in the septum, fornix and hippocampal formation and cerebellar pathology in affected rats.
1.

31. TJ.Bouchard,Jr. Genetic similarity in vocational interests: A study of twins reared apart.
D.P.Maloney
N.L.Segal
32.

20th Annual BGA Meeting, June 1990

Department of Medical Neurosciences, Walter Reed Army Institute of Research, Washington, D.C. 20307-5100.

A.P. ANOKHIN1,2
The Genetics of the Human EEG: Multivariate Genetic Analysis of Familial and Populational Data.

Genetic investigation of the human electrocortical activity correlating both with elementary neurobiological phenomena and with complex
psychological dimensions may provide an insight into the cerebral mechanisms mediating the impact of genes on human behavior.
Quantitative EEG parameters, absolute (AP) and relative (RP) powers of the main frequency bands in different brain regions were studied in a
familial sample drawn from an ethnically homogeneous rural population. After correction for age-related trends, the familial correlations
(rFS and rop were estimated, suggesting a considerable heritability of the APs in all the studied brain regions with a possible contribution of
dominance. RP parameters reflecting the frequency organization of the EEG show clear-cut differences in heritability, low in the frontal and
high in the temporal and occipital regions; these findings are discussed in the context of onto- and phylogenetic development of particular
brain regions. For each set of EEG parameters, the principal components of the matrices of, phenotypic and genetic correlations show a
substantial similarity, suggesting a predominantly genetic nature of the whole-brain EEG organization. Regarded as new integral
phenotypic traits, the first two PCs reflecting whole-brain features show high and middle heritability, while the third ones reflecting
topographical differences are predominantly of an environmental nature.

Institute of Psychology, USSR Academy of Sciences, Moscow, USSR.
Humangenetik und Anthropologie, Im Neuenheimer Feld 328, 6900 Heidelberg, F.R.G. Supported by the Alexander-vonHumboldt Stiftung, Bonn.
1.

2. Institut fur

The human genome initiative: Ethical questions.
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Abstracts
X LAURA A. BAKER1
Multilevel biometrical analysis of human growth.
A model is presented for the biometrical analysis of human growth, for any phenotype whose measuring instrument permits a comparison of
individual levels at various points in time. Using a multilevel approach to the analysis of longitudinal data, the model simultaneously
makes use of information about the sampling of subjects and times of measurement. Whereas most other biometrical analyses of
longitudinal data focus upon variation and covariation among phenotypic observations at various points in time, the present model also
incorporates information about growth itself, or changes in levels over time. The emphasis here is placed on genetic and environmental
effects in parameters of individual growth curves, such as maximum rate of change, asymptotic phenotypic level, and age at maximum
growth rate.
1.

Department of Psychology, University of Southern California, Los Angeles, CA 90089-1061

JACQUES BEAU1

Heterosis and Maternal Effect on Activity Rhythm Adaptation to Day/Night Synchronization2.
In order to measure the adaptation of a biological rhythm to the natural day/night light synchronization we have defined the
function of the
intercorrelation (p) between the function describing the rhythm under study (R) and a binary function (it), the duty cycle of which represents
the night/day alternance. For a given difference (t) between R and rr, the function p is maximal. His value is a measure of the degree

of
resemblance between these two functions R and R. The value of T allows the onset of activity to be defined. One can also investigate the
form
of the binary function leading to maximum values of p.
This method has been tested, for activity rhythm, on C57BL6 By, BALB/C By mice and their reciprocal Frs. The results
show a heterosis for
the measurement of the degree of resemblance p between the rhythm and the synchronization. A heterosis is also observed
when we study
which duty cycle augments this resemblance. These heterosis tend towards a greater resemblance with the synchronization
with a better
adaptation to the day/night alternating rhythm.
A dominance of the B6 phenotype is observed for the onset of activity, Finally, a reciprocal effect of maternal environment
is shown for the
measurement of the ratio between the amount of activity carried out during the most active phase and that during the resting
phase. Here
again, although different, the Fl regroup with the B6 which represents the maximum for this ratio and gives the greater difference
between
active phase and resting period.
1. Genetique, Neurogenetique et comportement, URA 1294 CNRS, 45, rue des Saints-Peres, 75006
Paris, France.
2. Supported by CNRS (URA 1294), Universite PARIS V (UFR Biomedicale) and grants from the Fondation pour
la Recherche Medicale.

ROBERT H. BENNO1, P.A. COOPER', and M.E. HAHN1
Variable Cerebellar & Behavioral Development in Mice: A Question of Epigenesis?
In 1985, we found an interesting anatomical variant in cerebellar foliation pattern (Types I & II, distinguished by differences
in branching
pattern of the third folia) in Fuller BWS mice (R.H. Benno, D. Desroches, M.E. Hahn, and J. Salinas, 1985
Neurosci. Abst., 11:529). In
order to investigate this variant further, we examined the occurrence of this phenomenon in inbred strains and their hybrids
by performing a
4x4 diallel cross. We found variable expressivity in the trait in some inbreds and hybrids, and a biometrical genetic analysis
of the foliation
patterns revealed significant additive, directional dominance, and maternal effects. We then investigated possible correlations
between this
foliation variant and aspects of behavioral development. Attempting to manipulate this system experimentally, we produced
changes in
both anatomy and correlated behavioral characters with the administration of thyroid hormone which altered the rate of development.
Broad variability is often observed in phenotypes among individuals of the same species during development. This
variability has been
observed in a number of anatomical and behavioral traits in presumably isogenic populations and may be attributable
to "developmental
noise" (C.H. Waddington, 1957, The Strategy of the Genes Allen and Unwin, London). This series of studies illustrates
the use of isogenic
populations of animals in describing the genetic and environmental interplay which result in variability in nervous
system characteristics.
Strengths and weaknesses of this "ideological" approach will be discussed.
1.

Department of Biology, William Paterson College of New Jersey, Wayne, New Jersey 07470
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JOSEPH BERTA1 and JAMES R. 'WTI .SON1
Correlated Responses to Selection in Mice for Ethanol Withdrawal Seizures2.

Selection in mice for ethanol withdrawal seizures is in the 4th generation; testing for correlated responses has begun. Each mouse was fed a
mixture of liquid diet (A1N76) and ethanol for 11 days; after withdrawal on Day 12, the mice were tested for seizures 5 times at two-hour interals. The sum of these 5 test trials was used as the index of selection. Each line was formed from 10 mating pairs: Mating pairs for the
replicate control lines (CAI, CA2) were selected randomly, the highest scoring of the remaining animals were selected for the replicate high
(HAI, HA2) lines, and the lowest scoring for the replicate low (LAI, LA2) lines. The parents of succeeding generations were selected within
family. The seizure scores of the high lines are significantly higher than those of the low lines in S2-S4. Heritability from generation 1 to 3
as estimated by regression of cumulated response on cumulated selection (using deviation from control line scores) averages 0.18 across
HAI, HA2, LAI, and LA2. Mice in HAl and HA2 of select generation 2 and each succeeding generation consumed more g ethanol/kg
bodyweight than those in LA1 and LA2. Ten mice from each line of S3 were tested for ethanol preference. For 8 days each mouse was given
access to a 10% ethanol/water solution, tap water, and lab chow. There was no significant difference in g ethanol/kg or water/kg
consumption between HAl and LAI nor between HA2 and LA2. Ten mice from each line of S3 were tested for the length of their anesthetic
response ("sleep time") to a 4.2 g/kg ethanol injection. There was no significant differences between the high and low lines but the
difference between HA2 and LA2 approached significance (t=1.96;
These results indicate that HAI and HA2 mice are diverging from
LAI and LA2 mice in seizure proneness, consumption of ethanol in a forced situation (but not in an unforced one) and may be starting to
diverge in "sleep time."
1.

JEAN-YVES BERTHOLET1, WIM E. CRUSI01,2 and HERBERT SCHWEGLER3
Spatial and Non-Spatial Spontaneous Alternation and Hippocampal Anatomy in Nine Inbred Mouse Strains.

Ten male mice from each one of 9 inbred strains were tested for spontaneous alternation in a T-maze (arms 75 x 10 cm, clear Plexiglass walls
20 cm high), which was placed in a spatially richly structured room. Each trial consisted of two runs: the first choice to be made was forced,
the second one free. By turning the maze 180° between choices during 8 out of 16 trials, three variables could be measured: spontaneous
alternation per se, and alternation based on either spatial or nonspatial cues. Animals were then processed for Timm's stain and the sizes of
their intra- and infrahippocampal mossy fiber terminal fields (iipMF) were measured. Earlier experiments revealed large correlations between
the iipMF and spatially oriented behaviors (W.E. Crusio and H. Schwegler, this issue) and we hypothesized that spatial, but not nonspatial,
alternation would correlate with the size of the iipM F. Strains differed significantly for all variables, but behavior and hippocampal
variation did not correlate. Two hypotheses might explain this unexpected result. First, spontaneous alternation reflects different modalities
than do other unreinforced spatially-directed behaviors (e.g. exploration). Second, a considerable amount of stress appeared to be present in
our subjects, possibly induced by the larger size of our T-maze as compared to the radial maze (arms 10 x 75 vs 6 x 25 cm). This might have
interfered negatively with performance. Further experiments will be needed to test these hypotheses.

Groupe Genetique, Neurogenetique et Comportement, URA 1294, UER Biomedicale, 45, rue des Saints-Peres, 75270 Paris Cedex 06,
France.
2. Institut far Humangenetik and Anthropologie, Im Neuenheimer Feld 328, 6900 Heidelberg, F.R.G. Supported by the Fondation Fyssen,
Paris.
3. Anatomisches Institut, AlbertstraBe 17, 7800 Freiburg, F.R.G.
1.

V ROBERT A. BLIZARD1
Parental Investment Theory

:

An Empirical Evaluation.

The theory of Parental Investment proposed by Trivers (R. Trivers, 1985, Social Evolution Benjamin/Cummings, Menlo Park California.)
has provided a unifying explanation for a wide range of apparently disparate phenomena observed across a number of species. It is
distinguished from alternative theories by offering clear predictions concerning the nature and direction of past selection pressures that act
on both generations of the developing parent/offspring dyad. The history of past selection can be assessed by considering the type of gene
action observed in living animals using the methods of Behaviour Genetics. Data derived from a study of maternal care in the Roman High
and Roman Low Avoidance Lines is re-examined to evaluate the nature of gene action in the developing dam/litter relationship. The
opposing interests of the two generations are mirrored by directional dominance effects in the respective genotypes. However, Trivers
predictions concerning the developmental changes in these effects are not supported. A resolution to this dilemma is proposed that draws
attention to the unique problems confronting the female Rat during the post-natal period.
1.
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Institute for Behavioral Genetics, University of Colorado, Boulder, CO 80309-0447 USA.

2. Supported by NIAAA AA03527. We thank K. Watson & L. Rodriguez for assistance.

Royal Free Hospital School of Medicine

,

Hampstead, London, U.K.
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DAVID A. BLIZARD1 and NELSON ADAMS2
Ethanol preference in the Maudsley Reactive and Non-reactive strains.
We studied ethanol (ETOH) ingestion in North American stocks of the Maudsley Reactive (MR/Har) and Non-reactive
(MNRA/Har) inbred rat
strains. In 1-bottle tests in which 5% ETOH was presented in their drinking water for 4 consecutive days, MR/Har rats
drank a significantly
larger percentage (X=115.3) of 5% ETOH (referred to their ad libitum water baseline) than MNRA/Har's (X= 93.9). A similar strain
difference was found when 1-bottle tests were extended to a 10% ETOH solution. (MR/Har, X= 91.06: MNRA/Har, X=58.1).
Because ad
libitum water intake of MNRA/Har rats was significantly higher, this strain difference in the 1-bottle test did not translate
into a significant
strain difference in gms ETOH ingested/kg body weight/24 hrs. However, in both strains females ingested significantly
more ETOH (g/kg
body wt/ 24 hrs) than males. In 2-bottle tests in which rats were able to select either 10% ethanol or water over a
period of days, MR/Har rats
drank a significantly larger percentage of the 10% ETOH than MNRA/Har's, X=79.8%; MNRA/Har X= 54.0%: also, over the
20-day test
period MR/Har's increased their preference for 10% ETOH while preference of MNRA/Har's decreased. The preference
of the Maudsley
Reactive strain for ethanol is as pronounced as that demonstrated in several other rat models. The fact that the MR/Har strain has
been well
defined from a genetic and biobehavioral standpoint makes it an especially appealing model from ethanol-related studies.
1.

Department of Physiology and Pharmacology, Bowman Gray School of Medicine.

2. Wake Forest University and Department of Social Sciences, Winston Salem State University, Winston Salem North
Carolina, USA.
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THOMAS J. BOUCHARD, JR.1, D. P. MOLONEY1, and N. L. SEGAL1
Genetic Similarity in Vocational Interests: A Study of Twins Reared Apart.

The Strong Campbell Vocational Interest Inventory (SCR) and the Jackson Vocational Interest Survey (JVIS) were administered to 53 pairs
of monozygotic twins reared apart (MZA) and 27 dizygotic twins reared apart (DZA), who participated in the Minnesota Study of Twins
Reared Apart between 1979 and 1987. These two instruments were included in the assessment battery because a) they utilize entirely different
scale construction strategies and b) they measure 19 common vocational interest dimensions. The basic interest scales of the SCII are
largely factor derived scales based on Like, Indifferent, Dislike responses to occupations, school subjects, types of people, etc. The JVIS
scales are derived from paired comparison of items designating specific activities. Intraclass correlations were computed for all MZA and
DZA twin pairs, from both samples, for the 19 scales in common. The average MZA correlations for the SCII and JVIS scales were .38 and
.47 respectively. The average DZA correlations for the Sal and MS were .11 and .14 respectively. The findings for the 19 common scales
were virtually identical to those based on all scales in each inventory. The average MZA (.43) correlation is reasonably similar to the
average personality correlation, based on the Multidimensional Personality Questionnaire and the California Psychological Inventory
scales (.47) found for the same sample. The average DZA correlation (.13) is also reasonably similar to the average personality correlation
(.19) found for the same sample. These data suggest that vocational interests are nearly as heritable as personality traits and that the method
of inventory construction has little influence on this estimate.
1.

R. DARRELL BOCK1 and MICHELE F. ZIMOWSKI2

Sex Differences in the Mental Processing of Words and Images.

Within the numerous dimensions of cognitive task performance identified in the factor analytic studies of the
1930's and '40's, the most
prominent sex differences are those of analogue spatial tasks, which favor males, and those of fluency of semantic
symbol-processing,
which favor females. Our research on the origins of these differences has clearly defined the attributes of spatial
tasks that account for
differences in task performance between sexes. The crucial distinction is between visual tasks that can be solved
only by the analogue
transformation of images, which evoke substantial sex differences, and those that can be solved by the recognition
of features with semantic
value, which do not. We find the same distinctions to account for the characteristic bimodal distribution of spatial
proficiency within sex.
Studies by other investigators have established that the sex differences seen in the speed and accuracy of short-term
processing of semantic
symbols do not extend to other verbal processes, such as recall of information from long-term memory.
Both the well-established heritability of analogue spatial skills, and the existence of pathological conditions that
specifically affect such
skills - Turner's syndrome, testicular feminization syndrome, hypogonadotropic hypogonadism, and
congenital adrenal hyperplasia, even
when corrected early - argue for a biological origin of the typical sex differences in these skills. We
now add to this argument the evidence
that these contrasting profiles of spatial and fluent symbol-processing proficiencies can be unequivocally
detected in children as young as
four years of age. We consider these highly specific sex differences highly unlikely to arise
from purely social sources so early in
development without potentiation from prenatal sources. More detailed studies of genetic and hormonal
influence on the mental processing
of words and images are needed to elucidate the mechanism of this interesting form of developmental differentiation
between the sexes.

Department of Psychology, University of Chicago, Chicago, Illinois 60637.
2. National Opinion Research Center (NORC), Chicago, Illinois 60637.
1.

DORRET I. BOOMSMA1
Sex Limitations in Dietary Intake.

The amount of food consumed per day shows high familial aggregation. Dietary intake was assessed in a sample of
160 adolescent twin pairs
and their parents. Subjects kept a food diary on a weekday and a day during the weekend. This
yielded data that were suitable for analysis for
100 families. For each day total energy uptake and several nutrients (total, saturated and polyunsaturated
fat, cholesterol and fiber) were
determined. Analyses of the twin data show shared variance in boys to be mainly genetic and in
girls to be mainly due to shared
environment. Opposite-sex correlations tend to be lower than same sex-correlations, both
for twin and parent-offspring correlations.
Spouse correlations are around 0.5. For boys there is a correlation of 0.2 between energy uptake
and body weight, for girls this correlation
(0.26) is significant on the week day only. For parents there is no association between energy uptake
and body weight.
1.

Department of Psychology, Vrije Universiteit, De Boelelaan 1111, 1081 HV Amsterdam, The Netherlands.

Department of Psychology, University of Minnesota, Minneapolis, Minnesota, 55455.

JULIA M. BRAUNGART1, R. PLOMIN1, J.C. DeFRIES2, and D.W. FULKER2
Genetics of the Environment During Infancy: A Sibling Adoption Study of the HOME.

Recent research shows genetic influence on measures of the environment. Genetic influence on environmental measures is not a paradox
when one considers that individuals' environments may reflect genetically-influenced characteristics of individuals. Most research on this
topic has employed self-report questionnaires and twin samples. The current investigation examined resemblance of 95 nonadoptive and 80
adoptive sibling pairs from the Colorado Adoption Project (CAP) on an objective measure of the environment (HOME). Each sibling's home
environment was separately assessed at 12 and 24 months of age. Nonadoptive sibling correlations were greater than those for adoptive
sibling pairs at both ages, suggesting genetic influence on the HOME. Model-fitting analyses confirmed these results. Multivariate
analyses of the associations between the HOME and IQ were also performed in order to explore possible genetic mediation of these

associations.
1.

Center for Developmental and Health Genetics, The Pennsylvania State University, University Park, PA 16802.

2. Institute for Behavioral Genetics, Department of Psychology, University of Colorado, Boulder, CO 80309.
3. Supported by NSF BNS-8806589 and NICHD HD-10333.

JOHN C. S. BREITNER1, K. A. WELSH1, and K. M. MAGRUDER-HABIB2
Telephone screening for dementia applicable in studies of twin registries3.

Twin studies of Alzheimer's disease (AD) require ascertainment of dementia in twin populations. Traditional detection of cases by in-person
mental status interviewing is laborious and expensive. A new Telephone Interview for Cognitive Status (TICS) [J. Brandt et al., 1988,
LugusysliialLikult=yrjulaellay=iieursil, 1 111-117] may accomplish similar detection over the telephone at lower cost. The TICS
has been validated in clinical samples but has not been tested previously in non-clinical populations.
We therefore compared results from the TICS with those of a brief, previously validated neuropsychological assessment [P. Es linger et al.,
1985, J.A.M.A. 253, 670-674] in a sample of 208 elderly residents of congregate housing facilities. 165 subjects (mean age 80.4 ± s.d. 5.6
yrs) scored "normal" on the Es linger battery, while another 23 (82.8 ± s.d. 5.7 yrs) scored in the "questionable" category without clear
evidence of dementia. 20 subjects (85.7 ± s.d. 5.0 yrs) scored "demented" (confirmed by clinical examination). The Receiver Operating
Characteristics of the TICS revealed sensitivity 85.0% with specificity 83.1% at a cut-off of <30/50. Logistic regression and weighting of
individual item scores yielded improved sensitivity of 90.0% with specificity 83.1%. Identical cut-off procedures correctly categorized all of
19 clinic patients with Probable AD (NINCDS criteria). The TICS therefore provides an economical alternative to in-person interviewing
when screening for AD in twin registries or other large, geographically disperse populations.
1.

Department of Psychiatry, Duke University Medical Center, Durham, NC 27710

2. Dept. of Community and Family Medicine, Duke U. Med. Ctr., Durham, NC 27710
3. Supported by the Sandoz Foundation for Gerontologic Research and NIH grant AG07922.

C.M. Owens, E.J. Friedrich and S.S. Leff

provided technical assistance.

18 -

Abstracts BI-Bo

Abstracts Bo-Br - 19

Abstracts
KAZIMA B. BULAYEVA1

Behavior genetic differences within and between defined human populations.
Comparisons were made between the genetically heterogeneous population of Moscow and 15 genetically distinct
native highland
populations of the Caucasus region of the USSR (Daghestan and Georgia) on a multilevel approach involving Mendelian
markers and
anthropometric, neurophysiological and psychological measures. A multivariate approach used with 36 measures
indicated differences
between the gene-pools in variability, heritability and phenotypic and genotypic covariance structures. The patterns of
variability and
heritability of these measures were invariant across the gene-pools with the smallest genetic component
usually being found on the
psychological measures.
Geographical variation on 12 of the 26 psychophysiological measures provides some indication of their adaptive
value. This was explored
further via the effects of migration from the highlands to the plains which is accompanied by high mortality and
other negative genetic and
demographic effects, vital issues for these often ethnically unique populations which may be as small as 700 individuals.
Significant
physical and behavioral differences were observed in the offspring of the migrants compared with those still in the highlands.
Despite the
small, genetically isolated nature of each of the highland populations, no inbreeding depression was found.
These results are related to the
ecology and human history of the Caucasus.
1.

N. Vavilov Institute of General Genetics, USSR Academy of Sciences, Gubkin St 3, Moscow 117809, USSR.

ABEL BULT1 and CAROL B. LYNCH1
Heterosis in Mice Selected for Nesting Behavior and a New Potential to Break Selection Limits.
As shown previously, directional selection for nesting behavior in Mus domesticus resulted in replicated
high, control and low lines, with a
realized heritability of 0.28 (C.B. Lynch, 1980, Genetics 96, 757-765). The high and low lines reached an apparent
selection limit 30
generations earlier than the predicted half life of the response (E. Laffan, 1989, Ph.D. thesis, Wesleyan University).
We tested for genetic
differences between the phenotypically identical replicate lines by crossing these lines at generation 46 of directional
selection. The F1
generation of the high and control crosses showed significant heterosis for thermoregulatory nesting at 22 C compared to
the corresponding
generation of the parent lines. The cross between the low lines did not result in a significant heterosis effect. The nesting
behavior between
reciprocal crosses was not significantly different. Parent-offspring regression, using the F2 and F3 generations,
revealed heritability
estimates of 0.14 ± 0.07 for the high, 0.21 ± 0.08 for the control and 0.08 ± 0.08 for the low cross. Compared to
the realized heritability of
0.28 after 15 generations of directional selection for nesting behavior, these estimates indicate a loss of genetic
variance in the control
lines probably caused by drift, and an additional loss of genetic variance of the high lines as a result of selection.
Very low, if any, genetic
variance was left in the low lines. This was expected, because nesting behavior seems to be a dominant
trait (E. Laffan, 1989, Ph.D. thesis,
Wesleyan University). The heritability estimate of the cross between the high lines reveals a potential
to break the selection limit in the

direction of high nesting.
1.

Department of Biology, Wesleyan University, Middletown, CT 06457, USA.
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CHRISTIANE CAPRON' and M. DUYME1
Is IQ a pertinent trait for a genetic analysis?
A full cross-fostering design carried out "a priori" (Capron and Duyme, 1989, Nature , 340 , 6234) has shown the effect of the socioeconomic status (SES) of both the biological and the adoptive parents on children's IQ. There is no evidence for an interaction between these
two factors. This latter fact raise two kinds of questions: the first concerns the power of the two-way Anova in so far as its capacity to show
an interaction as a function of observed parameters and of experimental simple size (Walhsten, in press, Behay. Brain Sc. ); the second
concerns the relevance of IQ as a measurement of interaction. At a more basic level, the experimental plan allowed, by studying the
sensitivity of the subtests for the SES of the biological and adoptive parents, to refine the conclusions that the method of adoptions allows
to be drawn both 1/ to the origin of differences between groups and 2/ to the manner (additive or interactive) in which the factors implicated
act to create these differences. The analysis of the power of the test leads us to take the risk of concluding an additive effect between the
factors on IQ when the global scale is considered. However, the analysis of variance, the Anova between-within design, allows the absence
of interaction on the global IQ to be noted, which could be explained by the differential sensitivities of the Verbal and Performance scales
on the postnatal environment. The observed effects, according to the scale and the SES of the biological parents present opposing
amplitude. The absence of interaction on the global IQ is the result of the sum of these two effects which cancel out each other. It is deducted
by a statistical construction. The analysis of the subtests shows 1/ that they are not all affected by each of the factors of the plan 2/ that this
fact is not linked, for all the subtests, to the sample size (Cohen test) 3/ that no interaction is significant and 4/ that the absence of
demonstration effects does not allow, however, to conclude the additivity of effects for all the subtests. Thus, an observed effect on a
composite trait, whether this effect can be attributed to the effect of a principal factor or to the manner in which the factors react between
themselves on this trait, may not in fact actually no exist. It may be a purely statistical construction i.e. the use of a composite test (such as
IQ) is not pertinent in genetic analysis.

Lab. Genetique, Neurogenetique et Comportement, URA 1294 au CNRS, UFR Biomedicale, Univ. Paris V, 45 rue des Saints Peres, 75270
Paris Cedex 06, France.
1.

LON R. CARDON1 and D. W. FULKER1
Specific Cognitive Abilities in the Colorado Adoption Project at Age 7: A Multivariate Genetic Analysis2.

Eight measures of specific cognitive abilities [two each of Verbal, Spatial, Perceptual Speed, Memory] were chosen from the adult and child
test batteries in the Colorado Adoption Project (CAP) to be as isomorphic as possible in order to explore cultural and biological
transmission of general and specific cognitive abilities. Initially we analyzed a full-rank psychometric model, employing a Cholesky
decomposition of genetic and environmental effects and allowing for phenotypic assortative mating and for maternal and paternal cultural
transmission. A Maximum-Likelihood pedigree approach was employed to utilize efficiently all the available information for the 8
measures. The full model showed little evidence of cultural transmission with heritabilities ranging from .32 to .12 for the measures. Genetic
correlations were substantial, particularly between pairs of tests measuring the same specific cognitive abilities, suggesting both general
and specific genetic variance at the factor level. This structure was explored further through genetic and environmental hierarchical factor
models. By modeling assortative mating in the presence of a factor model, its effect on producing genetic correlations was assessed and was
found to be minimal. This finding suggests that genetic correlations among specific cognitive abilities are pleiotropic in character rather
than induced by assortative mating, which was substantial in this study.
1.

Institute for Behavioral Genetics, University of Colorado, Boulder, Colorado 80309-0447.
MMII grant MH43899, and NSF grant BNS-8806589.

2. Supported in part by NICHD grants HD-10333 and HD-18426,

GREGORY CAREY1

Molecular Genetics and Continuous, Human Behavioral Traits: Quantitative Considerations.
Quantitative methods for detecting genetic linkage for a continuous trait are surveyed with an eye towards the sample sizes required for
adequate statistical power and for practicality of genotyping. Although optimal methods for pedigree sampling and data analysis are
unknown, there are several special cases where linkage studies of continuous traits are feasible. In general, however, practical linkage
studies will detect a single locus of relatively large effect --e.g., one that accounts for at least 20% of phenotypic variance. Hence, complex
segregation analysis should play an important preparatory role for assessing the suitability of a continuous phenotype for linkage studies.
On the other hand, either parametric or nonparametric pedigree analysis coupled with the candidate gene strategy has sufficient power to
detect a locus that accounts for as little as 1-2% of phenotypic variance. Instead of "shotgunning" DNA markers to fmd linkage, it may be
more reasonable to genotype a theoretically important locus that is well characterized at the DNA level and "shotgun" behavior.
1.
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GEORGES CHAPOUTHIER1, D. BONDOUX2, C . DESFORGES I, B. MARTINI, M.J. RAFFALLI-SEBILLEI, R.H.DODD3 and J.M.LAUNAY2
Genetic differences in sensitivity to B-carboline B-CCM : evidence for the involvement of the benzodiazepine receptor.

CARLA J. H. COENDERS1, BART B. HOUXI, SJENG M. L. KERBUSCH1, and JO M. H. VOSSENI
Discrimination Learning in Various Strains of Rats.

The convulsive effects of Methyl B-carboline-3-carboxylate (B- CCM), a benzodiazepine (BZ) receptor ligand, were studied in two inbred
strains of mice, BALB/C By (C) and C57BL/6J (B6). C mice show higher sensitivity to B-CCM than B6 mice. A comparison of sensitivity
of the two strains with two other convulsants, pentylenetetrazol (PTZ) and strychnine, provided evidence for the high specificity of the BCCM sensitivity. The same difference of strains could not be found with PTZ or strychnine. Binding studies revealed a difference in
BZ
receptor levels in the two strains. This level is higher in B6 than in C mice. After B-CCM administration, the reduction in occupied receptor
sites is faster in B6 mice. These results could mean that B6 mice have a rapid mechanism of adaptation, enabling them to "protect"
a large
part of their receptors when the drug is at the peak of its action. This could explain their lower convulsive rate. Thus the genetic mechanisms
involved in the sensitivity to B-CCM are likely to be specific for the BZ receptors of the brain.

Lashley (1929, Brain Mechanisms and Intelligence, Dover Publications, Inc. New York) and Krechevsky (1938, Psychological Review, 45,
107-133) showed that rats respond in a systematic in the pre-solution phase of discrimination learning. Orderly behavior may reflect
response strategies or attempts to solve the problem. As the individuals of inbred strains can be considered replications of each other,
individual variation (between strains) and error (within strain variation) may be distinguished in the response sequences. Systematic and
unsystematic behavior may be separated if response sequences can be tied in a unique way to aspects of stimulus sequence.
Rats of five inbred strains (WAG/Rij; BN/Bi Rij; GC/Kun; ACl/Kun; and F344/N Hsd) were trained in the Skinnerbox on a visual
simultaneous discrimination with irrelevant auditory stimuli. Auditory and visual stimuli were presented next to the choice levers. Light
served as S+ on the first problem and three light/dark reversals were presented afterwards. According to an idea of Levine (1975, A cognitive
theory of learning: Research on hypothesis testing. LEA. Hillsdale, New Jersey) a sequence of 500 stimulus configurations were prepared in
which all overlapping sets of four trials allowed for a unique matching of response and stimulus sequences.
The rate of learning the first problem was the same for all strains, but a remarkable strain effect was found in trials to criterion in all
reversals. This effect became smaller over reversals. Strains showed different degrees of systematics in the beginning of the original
problem. However, these differences in orderliness disappeared during learning. They did not show up again during learning the reversals,
except for the last part of relearning of the original problem. During relearning some strains showed more (stereotyped) place-dependent

Lab. Genetique, Neurogenetique et Comportement, URA CNRS 1294, UFR Biomed. Paris V, 45 rue des Sts-Peres, 76006 Paris, France.

1.

2. FRA Claude Bernard, Hopital St-Louis, 75010 Paris, France.
3. Inst.Chimie Substances Naturelles, CNRS, 91190 Gif/Yvette, France.

STACEY S. CHERNYI, L. R. CARDONI, and D. W. FULKERI
Multivariate Analysis of Three Situation-Specific Composite Measures of Shyness in 14 Month Old Twins from the MacArthur Longitudinal
Twin Study2.
Factor analyses confirmed the existence of three shyness factors in 14 month infants as assessed in the MacArthur Longitudinal Twin Study:
two objective factors based on videotape ratings obtained during laboratory and home testing, and a parental rating factor
loading on items
from the Colorado Childhood Temperament Inventory and the Toddler Temperament Scale. A multivariate analysis of three composite
measures derived from these factors was employed, testing genetic, shared environmental, and unique environmental common and specific
factors. Due to a considerable amount of missing data, a Maximum-Likelihood pedigree approach was used which utilizes all available data.
A sample of 86 (48 males, 38 females) MZ families and 57 (28 males, 29 females) DZ families had data on at least one measure
on one
cotwin. There was no evidence for a shared family environmental influence (X26=3.482, p>.70), although the small sample size
limits the
power to resolve such an effect. Heritability estimates of .66, .56, and .43 were found for the lab, home, and parental measures, respectively.
Of the total genetic variance in the lab, home, and parental measures, 69%, 23%, and 59%, respectively, was attributable
to a common
genetic factor (X23=18.035, p<001), with the remaining variance due to specific genetic factors (X23=33.002, p<.001).

Institute for Behavioral Genetics, University of Colorado, Boulder, Colorado 80309-0447.

1.

2. Supported in part by a grant from the John D. and Catherine T. MacArthur Foundation.

behavior.
1.
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Ch. COHEN-SALMONI, CEBALLOS2, L. LHOTELLIERI, J. BEAUX, M.J. RAFFALLI-SEBILLE2, P. VENAULTI, B. MARTIN2, A.
NICOLE2, P. BRIANT2, G. GRIMBERG2, and P.-M. SINET2
Transgenic Human SOD1 Mice : A Possible Model for Accelerated Aging.

Copper-zinc superoxide dismutase (CuZn SOD1 coded in man by a gene on chromosome XXI) is an enzyme implicated in the antioxydant
defence system. Alteration of the latter has been evoked to explain damage associated with Down's syndrome, Alzheimer's disease and
mechanisms in normal aging. CuZn SOD catalyzes the dismutation of superoxide ions 02- into oxygen and H202. Excess of H202 could lead to
damage of membranes and DNA by oxidation. In order to test the potential role of excess SOD1 in aging process, we transfected a copy of
the human CuZn SOD1 gene into C57/BL/6 DBA2 Fl mice. Our experiment was carried out on the F2 descendants of these mice. To date only
heterozygotes and non-carriers have been obtained. The reason has not as yet been elucidated. These two types of mice were submitted to
behavioral and neurological analyses. The preliminary results will be discussed.
Lab. Genetique, Neurogenetique et Comportement, URA 1294 au CNRS, UFR Biomedicale, Univ. Paris V, 45 rue des Saints Peres, 75270
Paris Cedex 06, France.
2. Lab. Biochimie Genetique, URA 1335 au CNRS, Hopital Necker, 149 rue de Sevres, 75743 Paris Cedex 15, France.
1.

BRETT A. CLEMENTZI, W.M. GROVEL, W.G. IACONO1, J.A. SWEENEY2, and K. McGREER1
Eye Movement Dysfunction (EMD) and Schizotypy: Familial Correlations in Relatives of Affected Probands.
It has been proposed that EMD is an indicator of liability for schizophrenia (Clementz and Sweeney, in press, Psych.
Bull; Holzman et al.,
Arch. Gen Psych., 1988, 45, 641-647). The relationship between EMD and schizophrenia-related characteristics (SRC) in the relatives
of
affected probands, however, has been scarcely studied. The oculomotor functioning (during a 0.4 Hz sinusoidal pursuit tracking
task) of 99
first-degree relatives of 35 probands with DSM-III-R schizophrenia was evaluated. All relatives were also interviewed using
schedule for
Schizotypal Personalities (Baron, 1980, NYS Psychiatric Institute). Incidence of social-interpersonal SRC was associated with oculomotor
functioning impairment (pursuit gain) (r=0.48. p<.05). There was evidence of positive assortative mating for EMD (r=0.49,
p<05), and
there was significant sibling-sibling correlation for social-interpersonal SRC (r=0.48, p<.05). These findings suggest
that EMD is a
biological marker for schizophrenia, and have important implications for hypotheses bearing on the EMD-schizophrenia association.
1.

Departments of Psychology, Psychiatry, and Physics, University of Minnesota, Minneapolis, MN 55455.

2. Department if Psychiatry, NYH-CUMC, NY, NY 10021
3. Supported by Institutional NRSA (#AG00143).
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ROBERT L. COLLINS1
Asymmetry and Lateralization in the Mouse: A Genetic Perspective.

ROBIN P. CORLEY'
Parental Cognitive and SES Predictors of Year 7 IQ in Colorado Adoption Project Adopted Children.

We began studies of handedness in genetically defined laboratory mice in hopes these might provide an experimental window to better
understand the general problem of inheritance of asymmetry. Yet despite advances in our understanding, the inheritance of asymmetry still
remains somewhat enigmatic and puzzling. One puzzle is that a successful genetic description of asymmetries may not be itself genetically
closed. Instead it may require an external source of positional information. The inheritance of directionality seems to require (1) a genetic
randomness machine (asymmetry lottery), (2) an extra-genomic asymmetry gradient (world bias) against which outcomes of the asymmetry
lottery either match or mismatch, and (3) separate genetic effects influencing responsivity of the organism to the asymmetry gradients.
Interplay of these three may lead to the expression of random asymmetry in genetic identicals (laterality in inbred mice, and handedness and
crown whorl in human MZ twins), partial genotypic randomness (random situs inversus in iv/iv mice and situs solitus in iv/+ or +/+ mice),
or asymmetric uniformity. Furthermore, interplay of these three sources may affect the expressed degree of asymmetry so that an inequality
statement such as "females are more strongly lateralized than males" may be translated into the opposite inequality observation: "males are
more strongly lateralized than females".
The degree of asymmetry in mice is better behaved. Eleven generations of selective breeding for strong and weak lateralization from an Sway cross produced lines that differ by approximately 1 SD. Still even this data generates some puzzles. For example, the heritability
estimate from the foundation population was negative, and the first generation realized heritability for the HI line was indeed negative. After
relaxing and then reimpressing selection, we found that selective gains remained high through 16 generations of relaxed selection. There
was no marked regression towards the mean. Furthermore, ratios of effective/expected selection differentials for HI and LO lines also
indicated that Natural Selection was neutral. Yet we experienced an accelerated loss of incipient recombinant inbred lines from the LO line. If
cerebral lateralization is an essential biological adaptation that has been optimally shaped by Natural Selection then it seems curious that it
did not oppose the exaggeration of lateralization achieved by artificial selection.

A recent French adoption study (C. Capron & M. Duyme, 1989, Nature, 340, 552-554) used an ANOVA design to assess the effect on
children's IQ scores of the socioeconomic status (SES) of biological and rearing parents, finding that the contrast between high and low
parental status was significant for both sets of parents, with no significant interaction. In the Colorado Adoption Project (CAP), an

1.

Jackson Laboratory, Bar Harbor, ME 04609.

2. Supported by NIH grant GM-23618

HILARY COON1, TYLER LEWARK1, and GREGORY CAREY1
Influences of the Neighborhood Environment on the Cognitive Development of Adopted and Nonadopted Children in the Colorado Adoption

Project2.
Evidence from studies of family resemblance for intelligence indicates that children's cognitive development is influenced by the
environment common to parents and children. Adoption studies have attempted to pinpoint the source of this influence by studying
environmental factors within the home, but few have found specific environmental measures that have more than weak direct environmental
effects on children's cognitive development. Most environmental measures studied are instead correlated with the parents' IQ genotypes, and
thus have indirect genetic effects on the child that are stronger than the direct environmental effects. Because aspects of the home that have
direct environmental influences remain elusive, we propose a model in which environmental transmission for those factors relevant to
cognitive development occurs from multiple sources, allowing for cultural transmission not only from parents, but also from other sources
within the community, including peers, teachers, and other community members. Because society is stratified by income, occupation, and
education, many sources of the child's cognitive environment will be correlated. Therefore, an aggregate measure of these sources may
provide a better index of the child's intellectual environment than measures solely within the child's family. Preliminary results using
information from the Colorado Census show correlations of average neighborhood rent and of the urbanization of the neighborhood with
the cognitive ability of 7-year-old children in the Colorado Adoption Project. These results indicate that aggregate measures of the child's
community may reveal the environmental factors important for cognitive development.
1.

Institute for Behavioral Genetics, University of Colorado, Boulder, Colorado 80309.

2. Supported in part by NICHD grants HD-10333, HD-18426, and HD-07289, and by NIMH grant MH-43899.

ongoing longitudinal adoption study of middle-class children, rearing parent cognitive scores have generally only been marginally
significantly related to the IQ scores of their adopted children, whereas the predictiveness of the cognitive scores of the biological parents
has been greater for these children during infancy and early childhood.
The current report examines the relationship between parental cognitive and SES measures and the year 7 IQ scores of adopted children. In
one analysis, adoptive families were placed serially into one of four cells defined by the extremity of the cognitive scores of the rearing and
biological parents. The results indicate that sampling from the extreme ends of the distribution of parental scores in CAP does not modify
the general CAP findings of a stronger biological than adoptive parent effect, and are consistent with regression analyses of the entire CAP
sample of seven year old children. Similar findings emerge when parental SES measures are examined, although the smaller number of
biological parents with a defined occupational status reduces the power of these analyses.
1.

Institute for Behavioral Genetics, University of Colorado, Boulder, Colorado 80309-0447.

2. Supported by NICHD grants HD-10333 and HD-18426, and NIMH grant MH-43899.

JOHN C. CRABBE1, DANIEL J. FELLER2, and EMMETT R. YOUNG2
Ethanol Hypothermic Sensitivity: Correlated Responses to Selection.

Replicate mouse lines have been selected to be sensitive (COLD) or resistant (HOT) to acute ethanol hypothermia (HT). COLD mice are also
more sensitive to the HT induced by a number of other alcohols, barbiturates, and other central nervous system depressants. COLD and HOT
mice did not differ when tested for sensitivity to the HT effects of a number of drugs affecting dopaminergic, a- adrenergic, or nicotinic
acetylcholinergic neurotransmitter systems. However, COLD mice were more sensitive than HOT mice to opioid and serotonergic drugs.
COLD mice were found to develop more substantial tolerance to repeated ethanol doses than HOT mice, although the sensitivity of the
selected lines to a number of behavioral effects of ethanol did not differ. Thus, analyses of these selected lines has been successful in
identifying particular neurotransmitters which may be important to ethanol hypothermia, and in identifying the generality of the selection
response to other behaviors.
1.

Research Service (151W), VA Med. Ctr., Portland, Oregon 97201 USA.

2. Departments of Medical Psychology and Pharmacology, Oregon Health Sciences University, Portland, OR 97201
3. Supported by the Dept. of Veterans Affairs and by ADAMHA Grants AA05828, AA06243, AA06498, and DA05228.

JOHN C. CRABBE1, DANIEL J. FELLER2, CATHERINE D. MERRILL2 and JOHN K. BELKNAP2
Alcohol Withdrawal Severity: Correlated Responses to Selection.

Replicate mouse lines have been selected to be alcohol Withdrawal Seizure Prone (WSP) or Resistant (WSR) after chronic ethanol
inhalation. Several correlated responses have been detected in these lines. WSP mice have more severe withdrawal seizures than WSR mice
after chronic diazepam, phenobarbital, t-butanol, or nitrous oxide administration. WSP and WSR mice have equivalent threshold seizure
susceptibility to a number of agents with different mechanisms of action. However, WSR mice are much more sensitive than WSP mice to
ethanol's anticonvulsant effect against maximal electroshock seizures. Low doses of many agents enhance handling-induced convulsions
(HIC) to a greater extent in WSP than in WSR mice. WSP mice exhibit elevated HIC several hours after a single ethanol dose, a phenomenon
characterized as acute withdrawal. During acute withdrawal, WSP mice are more sensitive than WSR mice to the proconvulsant effects of
NMDA, but not pentylenetetrazole. WSP mice have only 30% of the level of zinc of WSR mice in hippocampal mossy fibers. Together, the
pattern of correlated responses suggests that selection for alcohol withdrawal severity has produced as correlated responses specific
neurochemical and neuropharmacological changes, perhaps in the hippocampus.
1.

Research Service (151W), VA Med. Ctr., Portland, Oregon 97201 USA

2. Departments of Medical Psychology and Pharmacology, Oregon Health Sciences University, Portland, OR 97201
3. Supported by the Dept. of Veterans Affairs and by ADAMHA Grants AA05828, AA06243, AA06498, and DA05228.
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STELLA A. CROSSLEY1
Genetics, Evolution, and Function of Courtship Behavior in the Drosophila bipectinata complex.

WIM E. CRUSIO1 and HERBERT SCHWEGLER2
Genetically-determined Variation in Hippocampal Morphology and Radial-maze Learning in Mice.

Four species make up this complex (D.bipectinata, D. malerkotliana, D. parabipectinata and D.pseudoananassae). They are partly sympatric,
morphologically similar and behaviorally different (S. A. Croqsley, 1986, Anim. Behay. 34, 1146-1159).
Reciprocal hybrids and
backcross classes were obtained for all species except D. pseudoananassae. Male courtship patterns were compared for parental, hybrid and
backcross classes. Compared with species behaviors, hybrid courtship was intermittent and disordered: the species typical song types (long
and short song) were present, but they occurred out of sequence and without reference to female location. Some hybrids showed behaviors
more like unrelated species than their parents. Prolonged male/male hybrid courtships suggested changed sex recognition signals. The
pattern of inheritance of song parameters (number of pulses per burst, interpulse interval, interburst interval) supported a polygenic model
with genes located on the autosomes. Some dominance of D.malerkotliana genes was indicated for song pattern and male tarsal sex-comb
structure. Hybridisation success rates and courtship patterns confirmed D. pseudoananassae as the most genetically divergent species within
the complex. Receptivity of species females to hybrid males, sensory ablation experiments and playback of simulated songs demonstrated
the role of song parameters in sexual isolation and stimulation.

The study of the behavioral consequences of naturally-occurring and induced variations of hippocampal structures constitutes a powerful
approach to investigate the function of the hippocampus in rodents. Previous studies demonstrated that the size of the intra- and
infrapyramidal mossy fiber (iipMF) terminal field covaries with a number of spontaneous and reinforced behaviors, such as habituation and
exploration in an open-field, water-maze learning, two-way active-avoidance learning, and spatial working memory (but not nonspatial
reference memory) in a radial-maze (H. Schwegler, W.E. Crusio, and I. Brust, 1990, Neuroscience, in press). Mice from strains possessing
larger iipMF terminal fields made fewer errors in the spatial working-memory task. Thyroxine-induced hyperplasia of the iipMF improved
performance in this task. In a further experiment, mice were tested for either spatial or nonspatial working and reference memory. Here, we
found significant correlations only between the iipMF and the spatial aspects of both types of memory. Again, early postnatal
hyperthyroidism improved performance in the spatial task. We conclude that larger iipMF terminal fields facilitate spatial learning in the
mouse and that differentiating between working and reference memory might not be warranted.

1.

Department of Psychology, Monash University, Clayton, Vic., 3168 Australia.

STELLA A. CROSSLEY1

Drosophila Pulse and Sine Songs and their Evolution.
Pulse songs are trains of sound pulses. Sine songs are sinusoidal hums. Many Drosophila species sing pulse songs. Only ten species and
one species hybrid (D. enigma x D. lativittata), distributed across four subgenera, also sing sine song. To see what elicits the kinds of song
sung and what wing movements produce them, two unrelated species D. melanogaster and D. mycetophaga were studied. A videorecording
method which combines video pictures, asaociated sounds, and visual trace of song, enabled matching of behavior to song type. In both
species, pulse song was produced by partial one wing extension and sine song by full extension of one wing (D. melanogaster) and both
wings (D. mycetophaga). Wing vibration accompanied wing extension. In D. melanogaster sine song was sung predominantly by
stationary males counting stationary females. Sine song changed to pulse song as females were approached and followed. Short bursts of
high amplitude pulses characterized disoriented males, and long bursts of low amplitude pulses oriented males. In D. mycetophaga sine song
was sung exclusively to stationary females and pulse song as males approached and chased. The relationship between male locomotion and
song type suggests that sine song has high energy requirements. Von Schilcher's conclusion (1976, Anim. Behay. 24, 18-26) that acoustic
stimuli in courtship reduces female movement was not supported. The nature and distribution of song types across the genus Drosophila
suggests monophyletic origin for pulse song and several independent origins from flight sounds for sine song.
1.

Department of Psychology, Monash University, Clayton, Vic., 3168 Australia.

1. Institut filr Humangenetik and Anthropologie, Universitat Heidelberg, Im Neuenheimer Feld 328, 6900 Heidelberg, F.R.G.
2. Anatomisches Institut, Universitat Freiburg, AlbertstraBe 17, 7800 Freiburg, F.R.G.

WIM E. CRUSIO1'2, JEAN-YVES BERTHOLET1 and HERBERT SCHWEGLER3
Spatial and Non-Spatial Reference Memory in a T-Maze Task: No Correlation with Hippocampal Mossy Fiber Distribution in the Mouse.

Two reference memory tasks were tested in a T-maze (arms 75 x 10 cm, clear Plexiglass walls 20 cm high), which was placed in a spatially
richly structured room and turned 180° between trials following a semi-random schedule. Animals were either trained always to go to the
same place (spatial task) or always to make the same turn (nonspatial task). We tested male mice from 9 different inbred strains (n = 5 per
strain and task). Ten trials were given per day (mean intertrial interval 10 min) for two S-day periods interrupted by 2 days of rest. Animals
were subsequently processed for Timm's stain and the sizes of their intra- and infrahippocampal mossy fiber terminal fields (iipM F) were
measured. Strains differed significantly for this variable and in both learning tasks, but learning and hippocampal variation did not
correlate. This disagrees with earlier findings in a radial maze, where significant correlations between the iipMF and spatial reference
memory were found (W.E. Crusio and H. Schwegler, this issue). Two hypotheses might explain this discrepancy. First, different memory
capabilities are tested in radial mazes (multiple choices) than in T-mazes (only two choices). Second, a considerable amount of stress
appeared to be present in our subjects, possibly induced by the larger size of our T-maze as compared to the radial maze (arms 10 vs 6 cm
wide, 75 vs 25 cm long). This might have interfered negatively with acquisition. Further experiments will be needed to test these

hypotheses.
1.

Groupe Genetique, Neurogenetique et Comportement,URA 1294,UER Biomedicale,45, rue des Saints-Peres,75270 Paris Cedex 06, France.
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LAWSON CROWE1
The Human Genome Initiative: Ethical Questions.

The mapping and sequencing of the human genome under the direction of two federal, agencies, the National Institutes of Health and the
Department of Energy, have aroused concern in the United States Congress and elsewhere about "ethical, legal, and social questions"
(Genome Project to Spend 3% on Ethics Studies, November 15, 1989, Science and Government Report p. 6.). Leaders of the initiative have
argued that ethical questions about privacy, confidentiality, and discrimination are not new and that adequate safeguards to prevent the abuse
of this vast quantity of new genetic information can be established. Past abuses and misapplication of incomplete or poorly understood
genetic theories, however, leave no room for moral complacency. In particular, any attempt to employ new genetic information for
"eugenic" purposes ought to be subject to special scrutiny and ethically sensitive societal regulation (David Suzuki and Peter Knudtson,
1989,
Between
Genetics and Human alues, Harvard University Press, Cambridge, Mass.). Some possible
approaches to regulation that guarantee respect for fundamental human values while allowing freedom of scientific inquiry are considered.

aengthigs,jav
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Institute for Behavioral Genetics and Department of Philosophy, University of Colorado, Boulder, Colorado 80309.

I.DAMEZ-ICINSELLE1, and J.-M GUASTAVINO1
Behavioral Pleiotric effects of the Hot-foot Murine Mutation: Example on Sexual Behavior.

The neurological hotfoot mutation affects the cerebellum of the mouse and causes impairment of the gait and of the posture. This study
demonstrate that the effects of the mutation in the C57BL/6 strain widely overcomes the frame of the locomotor abnormality. In fact the
reproductive behavior, is severely altered too.

Homozygous females ho/ho: They all bred although the latency before copulation was longer and the survival rate of the pups at weaning
time (compared to the normal females) was reduced.
Homozygous males ho/ho: They never bred although they were provided with several experimental breeding conditions.
This differential alteration, males-females, has been observed with other neurological mutants and it was not possible to reduce the causes of
this alteration to the only motor deficit.
1.
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HERVE DEGRELLE1

Biological action of androgens on Central Nervous System.

Testosterone, the principal circulating androgen, is secreted by testicular Leydig cells as soon as the male gonade differentiates in the
prenatal period (Jost et al., 1973, Recent Progr. Horm. Res 29, 1-35). Reproductive tissues, such as prostate, epididymis, seminal
vesicles, penis, testes, are under testosterone control, but other tissues are affected by androgens, especially Central Nervous System.
During early development, testosterone acts directly on the brain to organize neural pathways responsible for male behaviors, while in
adults it acts to activate previously organized behaviors. Androgen receptors have been characterized in brain tissues and they recognize
both testosterone (T) and dihydrotestosterone (DHT), but aromatization of T to estradiol (E2) occurs in hippocampus, amygdala and preoptic
area. Five anatomical areas have been identified to be dependent of T or E2: (1) brain regions involved in vocalization in birds (Nottebohm
et al., 1976, Science, 194, 211); (2) nucleus of preoptic area in rats (Gorski et al., 1978, Brain Res., 148, 333); (3) middle portion of the
medial amygdaloid nucleus in rats (Nishizuka et al., 1981, Brain Res., 212, 31); (4) motor neurons innerveting the bulbocavernosus in rats
(Breedlove et al., 1980, Science 210, 564); (5) superior cervical ganglion in rats (Mc Ewen et al., 1980, Annu. Rev. Physiol., 42, 97).
The consequences of these effects are wide-spread, such as regulation of food intake, physical activity, sexual and aggressive behaviors. The
molecular mechanism of testosterone action is, as yet, unknown but it probably acts on androgen-regulated genes through specific binding
of activated receptors to DNA.
1.

Lab. Biochimie Endocrinienne, UFR Biomedicale, 45 rue des Saints-Peres, 75006 Paris, FRANCE.
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CURTIS K. DEUTSCH1 and LESLIE G. FARKAS2

Dysmorphology in Schizophrenia.
We report an overrepresentation of craniofacial anomalies in schizophrenic patients and their first-degree relatives. These stigmata take the
form of "minor physical anomalies" (MPAs), which call neither for medical attention nor cosmetic concern. Yet these stigmata may be of
major diagnostic importance, indicating general classes of altered morphogenesis or specific malformation syndromes.
How might relationships between psychopathology and dysmorphology arise? Since the brain and craniofacial morphology arise from
common primordia at the same time and are molded by shared forces, our hypothesis is that a pathologic process results in both
schizophrenia and MPAs. Thus, specific classes of dysmorphology may delineate brain maldevelopment in schizophrenia.
Using recently-developed quantitative methods designed to overcome previous diagnostic limitations, we have created a protocol which
permits objective and reliable measurement of MPAs. Rather than focus on MPAs in isolation, we examine combinations of individual
anomalies chosen to reflect embryological factors.
For example, anomalies may reflect the chronological origin of abnormal development. In our preliminary studies, we subgrouped
anomalies by whether they likely arose early (1st trimester) or late in gestation (2nd or 3rd trimester). Late-occurring MPAs were
overrepresented in the schizophrenics, but not early-occurring MPAs. The same pattern of anomalies is maintained in schizophrenic
probands' first-degree relatives. Conceivably, there is a narrow critical period during which disruption of fetal brain development produces

schizophrenia.
1.

DOUGLAS K. DETTERMAN1 and LEE ANNE THOMPSON1

Shriver Center (200 Trapelo Rd., Waltham, MA 02254), Harvard Medical School

2. Hospital for Sick Children, University of Toronto School of Medicine
3. Supported by NIMH Grants MH-31154, MH-45172, and the Scottish Rite Foundation

Heritability of Elementary Basic Cognitive Tasks2.
There have been few, if any, investigations of the heritability of basic cognitive processes. Six tasks of basic cognitive ability were
administered to 480 MZ and DZ same sex twins from the Western Reserve Twin Project who were between 6 and 13 years of age. The basic
cognitive tasks were computer- administered and subjects made responses on a touch screen. All tasks had a similar format and used the same
type of stimuli. The six tasks were Learning (LR), Choice Reaction Time (RT), Probed Recall Memory (PR), Self-Paced Probed Memory (SP),
Stimulus Discrimination (SD), and Tachistoscopic Threshold (TT). Each task provided a number of different measures including decision
time, movement time, errors, and other measures of correct responding and latency. There were 48 variables from the six tasks which were of
theoretical interest and which had moderate to high reliability. Heritability, computed for each of these task measures after the effects of age
and sex were removed, ranged from 0 to .89 (for the standard deviation of response latency in LR). Measures within tasks showed substantial
differences in heritability. For example. estimated heritability for decision time to respond in SD was .56 but number of errors on the same
task was 0. All tasks had some measures which showed at least moderate heritabilities except for choice reaction time which had no measures
with estimated heritability greater than zero but showed large shared environment effects. These findings suggest that behavior genetics
may be useful in explicating the relationship between basic cognitive processes and more complex abilities like intelligence.

HAROLD DOWSE1, LORI WHITE1, and JOHN RING01
Deuterium lengthens the period of circadian rhythms in clock mutants of Drosophila2.

Mutations of the period (per) gene in Drosophila profoundly affect the free-running period of circadian rhythms; there are four classes of
allele, long (29-h period), wild-type (24-h period), short (19-h period), and null (no circadian period, variable ultradian periodicities).
Deuterium (deuterated water, or D20) lengthens the free-running period of circadian rhythms (tau) in many organisms. To determine whether
the joint effects of D2O and per mutations were additive, adult males of each per mutant (coisogenic strains kindly supplied by C. P.
Kyriacou) were maintained on 1320 during measurement of locomotor activity in DD; concentrations of D2O were 0%, 10%, 20%, and 30%.
TauL increased linearly with increasing concentration of D2O; for perS and perk tau increased 3.7 minutes per % D20, while for per+, tau
increased 4.8 min per % D2O. Because of the variability in the ultradian rhythms of per°, we do not yet see an effect of D20 in that mutant.
1.

Department of Psychology, Case Western Reserve University, Cleveland, OH 44106.
2. This research was supported by NICHD grant HD21947.
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Dept. of Zoology, University of Maine, Orono, ME 04469.

2. Supported by NIH Grant #5 ROl NS26412-02 (to HD).

P. DRISCOLL1

Pharmacogenetics in Roman high- and low-avoidance (RHA/Verh and RLA/Verh) rats, with an emphasis on dopamine (DA).
RHA/Verh and RLA/Verh rats, which have been bidirectionally selected and outbred in a closed colony for 78 generations, show differing
behavioral, neurochemical and hormonal responses when challenged by stressors. Some of the most profound differences have been found in
the reactivity of the mesostriatal and mesocortical DA systems, reflecting divergent, inherent locomotor and emotional characteristics
(P.Driscoll et al, 1990, in: Farm Animals in Biomedical Research, Paul Parey Verlag). Numerous experiments have also been conducted with
drugs known to affect these systems, e.g. amphetamine (two-way avoidance, exploratory behavior, stereotypy and the
electroencephalograph), apomorphine (gustatory aversion, stereotypy, DA metabolism and body temperature), nicotine (exploratory
behavior) and oxotremorine (tremors, body temperature, chmmodacryorrhea and exploratory behavior). Oxotremorine, known primarily for
it's cholinergic agonist properties, was also found to stimulate striatal DA metabolism more in RHA/Verh, than in RLA/Verh, rats, whereas
the (also time-dependent) increases in DA metabolism seen in the hypothalamus after oxotremorine injections were equal in both rat lines.
The author wishes to thank the many colleagues who conducted, or participated in, most of the studies reported here, like K.Battig, J.Dedek,
H. Depoortere, C.Gentsch, J.R.Martin, B.Scatton and J.Schlatter.
1.
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P.DRISCOLL1, C.COHEN1, P.FACKELMAN1 and K.BAETTIG1
Effects of pre- and post-natal injections of physiological saline (stressor alone), or "smoking doses" of nicotine, on the maternal behavior
of Roman high- and low-avoidance (RHA/Verh and RLA/Verh) rats.
Using a time-sampling method very similar to that described previously (H.Fumm and P.Driscoll, 1981, Anim.Behay.29, 1267-1269) we
have compared several facets of maternal behavior in 40 RHA/Verh and RLA/Verh litters, making 7 daily observations on each cage. The
mothers were either undisturbed (control condition) or injected 3-4 times nightly with physiological saline or with 0.3 mg/kg nicotine,
starting 2 weeks before birth and continuing until 2 weeks after birth. There were no differences in the number of pups born or in preweaning mortality among any of the conditions. Control RLA/Verh mothers had a higher active/passive position (A/P) ratio, changed nest
location more often, groomed themselves less often, and had more multiple nests and separated pups than did their RHA/Verh counterparts.
Most effects of the stressor alone (saline injections) were seen only in RLA/Verh rats; a doubling of their A/P ratio an increase of 50% in
sleeping while separated from the pups, and a 20% reduction in time spent in the nest None of these changes occurred with nicotine
injections indicating, along with several other results that nicotine neutralized the effects of the injections in RLA/Verh rats, probably by
attenuating the stress response.
1.

Behavioral Biology Laboratory, ETHZ, 8092-Zurich, Switzerland.

P.DRISCOLL1, C.COHEN1, P.FACKELMAN1 and K.BAETTIG1
Second generation effects of pre- and post-natal injections of physiological saline or nicotine on the maternal behavior of RHA/Verh and
RLA/Verh rats, plus a preliminary consideration of the effects of ethanol.
Using the same time-sampling method, maternal behavior was compared in 61 RHA/Verh and RLA/Verh litters of the next generation. The
mothers used were derived from either control litters, or had been exposed through their mothers to multiple, nightly injections of
physiological saline or 0.3 mg/kg nicotine. Also, half of the mothers from each of these groups drank only 10% ethanol prior to and during
pregnancy, and for two weeks after parturition. Quite remarkably, the RLA/Verh rats whose mothers had been stressed by saline injections
showed the same changes in behavior themselves; an increased A/P ratio, a 50% increase in sleeping away from the nest, and a 20%
reduction in pup contact. These changes were not seen, once again in RLA/Verh rats whose mothers had had nicotine injections.
Ethanol ingestion caused an across-the-board reduction in time spent in the nest, and in the % of sleeping with the pups. It also increased the
A/P ratio in all groups (except in nicotine exposed, RHA/Verh rats), especially in the RLA/Verh mothers. These preliminary results indicate
that ethanol ingestion exerts a generalized, anxiogenic effect on maternal behavior
1

Behavioral Biology Laboratory, ETHZ, 8092-Zurich, Switzerland.

LEE EHRMAN1, KATHARINE L LOFDAHL2, DAN HU2,4, JERRY HIRSCH23, and LINDA SKOOG2
Incipient Reproductive Isolation and New Genetic Homeostases in Laboratory Drosophila Populations.

The recently-established evolution in J. Hirsch's laboratory of behaviorally stable, but genetically variable, Hi and Lo geotaxis populations
(D. melanogaster) represent the evolution of new and stable adaptive optima with polygenic behavioral phenotypes. Here we report that
divergent selection has produced not only new and stable ecotypes, but has also led to stable, albeit partial (so far, 1/5 of total isolation, as
coded and tested in 2 independent laboratories), reproductive isolation between the populations. The significance of the findings is that the
adaptive peaks now involve 2 behavioral phenotypes important in speciation: ecological divergence and mate preference. Many previous
studies have successfully applied divergent or disruptive artificial selection for an array of morphological, physiological, and behavioral
traits, especially in Drosophila. Sometimes phenotypic divergence in trait expression was accompanied by the appearance of partial
reproductive isolation between selected lines. When artificial selection (always opposing natural selection) was discontinued, however, trait
expression regressed towards the wild type, and the associated partial reproductive isolation also vanished. The Hi and Lo geotaxis
populations, intermittently selected by Hirsch and colleagues over 3 decades, provide a unique exception to such temporary populational

responses.
1.

Div. of Natural Sciences, State Univ of New York, Purchase, NY 10577.
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AMIR ESRACHIl and RUTH GU ITMAN1
Cognitive Functioning of MZ Twin Discordant and Concordant for Handedness.
MZ twin pairs discordant for handedness and matched concordant pairs were obtained from our kibbutz twin study (R. Guttman, N. Nathan and
A. Esrachi, 1987, Acta Genet. Med. Gemellol., 36, 165-170). The data presented include the original test battery, to which was added the
WISC performance part, the Benton Visual Retention test and tests of Block Counting, Trail Making, and Dichotic Listening. Handedness
was confirmed by the Oldfield Short Check list. There are clearcut differences in performance of discordant MZ pairs, the right-handed
member performing better in tests related to language, and poorer in tests requiring spatial-visual performance. The right-handed children
were also found to be superior in several aspects of dichotic listening. The relation of these results to hemispheric specialization will be

discussed.
1.
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M S.EGOROVA1

L. FINOCCHIARO1, J. CALLEBERT2, J.M. LAUNAY2 and J.M. JALLON1

Developmental trends in cognitive abilities of twins

Melatonin in Wild Type and Mutant strains of Drosophila melanogaster.

Age differences in the structure of cognitive abilities were studied in longitudinal twin study. Data were collected in a three-year follow up
study of the sample of about 100 twins (age 6 to 8). Test battery included 8 tests of specific cognitive abilities and WISC. There are changes
both in the intercorrelations of cognitive abilities and in the contribution of genetic variance to their individual differences. There are
discussed: 1) differences between MZ and DZ twins in the level of the cognitive abilities; 2) age changes in cognitive abilities; 3) genetic
influence on age-to-age change. There is made an attempt to make the interpretation of the results in terms of cognitive psychology. There
are discussed also the problems of the interrelations between developmental behavior genetics and developmental psychology.

Drosophila melanogaster homogenates, incubated with tritiated 5-hydroxytryptophan, 5-hydroxytryptamine (5-HT) or N-acetylserotonin
(NAS) convert them into various labelled indolamines including melatonin (MEL). All these compounds were characterized by two
dimensional thin layer chromatography. The results suggest that, as in vertebrates, MEL derives from NAS with an HIOMP enzymatic
activity which would follow the N-acetylation of 5-HT already characterized in Drosophila. Direct evidence for the existence of melatoninespecially but not only- in Drosophila brain was brought by mass spectrometric and radio immunological studiei. The relative amount of
MEL obtained in pigeon pineal gland is not very different.
It was then interesting to know whether MEL plays a role in Drosophila biorhythm control. Indeed we have observed circadian variations of
melatonin production. Moreover we have observed marked decreases of HIOMT in null allele of the X-linked rhythm mutant period. The
involvement of melatonin in rhythm control will be discussed in relation with vertebrate models and the knowledge of the period product.

1. Laboratory of Genetic Psychophysiology and of the Development of the Individuality, Institute of General and Educational Psychology,
USSR, Moscow, 103009.
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Laboratoire de Biologie et Genetique Evolutives, CNRS, Gif-sur-Yvette.

2. Servive de Biochimie et de Neuroendocrinologie, Hopital Saint-Louis, Paris France.
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DANIEL G. FREEDMAN1
Genetic, Behavioral, and Evolutionary Consequences of "Lineal Fissioning."

JACQUELYN J. GILLIS1, J. C. DEFRIES1, R. K. OLSON', and J. P. RACK1
Confirmatory Factor Analysis of Reading Performance and Process Measures in the Colorado Reading Project2.

James Neel and co-workers have demonstrated that the greater speed of human evolution relative to other mammals appears due to a series of
events called, for short, 'lineal fissioning.' It can be shown that a single split of a tribal village into two mutually antagonistic relatively
inbred sub-groups (a lineal fission) is simultaneously a genetic, a psychological, a sociological, a cultural, and a species event. The focus
here is on ethnocentrism as such a multi-level correlate of lineal fissioning, and an explanatory scheme is present in which 'determinism'
and 'contextualism' can be conceived of as complementary views of the same event. (e.g., genes play a determining role in Schizophrenia,
within the context of genome, family, culture, and species).

Olson, Wise, Conners, Rack, and Fulker (1989, J. Learn. Disab 22:339-348) assessed the genetic relationships among measures of word
recognition (REC) and phonological (PHON) and orthographic (ORTH) coding in reading-disabled and non-disabled twins. Using the basic
regression model of DeFries and Fulker (1985, Behay. Genet, 15:467-473), the authors obtained evidence that heritable variance in REC is
associated with PHON, whereas the nonheritable variance is associated with ORTH. In the present study, reading performance data from 94
identical (MZ) and 77 fraternal (DZ) pairs of twins in which at least one member of each pair was diagnosed as reading disabled (RD) and 97
MZ and 67 DZ pairs of matched control twins were used to test the Olson et al. hypothesis. PHON, ORTH, REC, and full-scale IQ scores were
subjected to confirmatory factor analyses. A factor model which contained one reading factor (REC), a second factor loading on IQ, PHON,
and ORTH, and three specific variances was fitted separately to data from the RD and control samples. Bentley-Bonnet goodness-of-fit
estimates of 0.85 and 0.81 were obtained for the RD and control samples, respectively. The full model was fitted to the genetic, common
environmental, and specific environmental covariance components estimated from the standardized twin data. Equating the genetic loadings
between REC and the coding variables provided a test of the equality of the genetic covariance of REC and PHON versus REC and ORTH.
Although there was a nonsignificant change in x2 for the control sample, a significant deterioration in model fit in the RD sample (P <
0.005, one-tailed) suggests that the genetic covariance of REC and PHON exceeds that of REC and ORTH. However, heritability estimates
for REC, PHON, and ORTH in the RD sample are 0.54, 0.34, and 0.08 and the genetic correlations between REC and PHON and between REC
and ORTH are 0.96 and 0.95; Thus, the change in x2 may be largely due to differences in the genetic variances of PHON and ORTH.

1.

The University of Chicago (Committee on Human Development)

EDWARD J. GALLAHER1
DS and DR mice: Behavioral and Neurochemical Correlates.

Diazepam-sensitive (DS) and -resistant (DR) mice were developed by mass selection based on the ability of individual mice to perform the
rotarod test for ataxia after a standard dose of diazepam (DZ; Valium). Heritability was calculated to be 0.20 over the first seven generations,
at which time there was virtually no overlap between DS and DR lines. The ataxic effect was antagonized by Ro15-1788, indicating that DZ
was acting via the GABAA-benzodiazepine (BZ) receptor.
Subsequent studies are proceeding in several directions: (a) correlated behavioral responses to determine the relationship between motor
impairment, low-dose activation, anticonvulsant, and anxiolytic BZ effects, (b) quantitative autoradiography of CNS GABA-BZ ligands, to
identify differences in receptor density or anatomical location, and (c) neurochemical studies of BZ receptor function.
Exciting advances have recently been reported in the area of GABA-BZ receptor isolation, cloning, and sequencing, leading to the
expression of functional receptors in tissue culture and in Xenopus oocytes. Expression systems allow isolated receptor populations to be
studied with electrophysiological methods. These advances, along with the availability of DS and DR mouse lines which differ in BZ
sensitivity, provide us with a unique and powerful opportunity to elucidate the neurochemical basis of behaviors mediated via the GABA-BZ
system.
1.

Research Service (151W), VA Medical Center, Portland, OR 97201, USA.

2. Supported by the Dept. of Veterans Affairs and by NIH grant NS23927.
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BENSON E. GINSBURG' and R. BUCK2
Communicative Genes as Organizers of Social Behavior.
Social behaviors of vertebrates are characterized by dominance hierarchies involving agonistic behaviors. These behaviors, by themselves,
are disruptive rather than cohesive. Altruistic behaviors have been postulated as providing a social cement and thereby a matrix within
which aggressively maintained hierarchies can exist. We postulate, instead, that the social fabric characterizing each species is initiated,
maintained, and altered by affect-laden communication, the capacity for which is genetically based. We conclude that the genetics of
communication forms the primary basis for all forms of sociality, from loose and occasional aggregations to highly diversified social

systems.
EDWARD J. GALLAHER1 and SUSANNE GIONET2

Dissociation of Ataxic and Anti-convulsant Effects of Diazepam in DS and DR Mice Suggest Different Underlying Mechanisms.
Benzodiazepines (BZs) are widely used clinically for their anxiolytic, sedative hypnotic, anti-convulsant, and muscle relaxant properties.
These effects appear to be mediated by the BZGABA receptor, but the specific mechanisms and anatomical locations of relevant receptors are
not yet understood. It would be advantageous to determine the mechanisms in detail as a prerequisite to the development of clinically useful
drugs which are specific to one BZ effect or another.
We have used selective breeding techniques to develop new mouse lines which are diazepam-sensitive (DS) and -resistant (DR), based on
diazepam-induced rotarod impairment (Gallaher et al., Psychopharmacology, 93:25, 1987). We currently observe a 15-fold difference in the
amount of diazepam required to produce equal ataxic effects in DS and DR mice. In studies of correlated responses we have examined the effect
of a variety of BZ-GABA receptor ligands on seizure thresholds in mice challenged with pentylenetetrazol by tail-vein infusion. In spite of
profound differences in the sensitivity of mice on the rotarod task, we fmd no significant differences in the anti-convulsant effect of
diazepam, suggesting that different mechanisms underlie these two major BZ effects. These results suggest that either different anatomical
locations or different qualitative receptor populations are responsible for these effects, leading to further investigation toward the
development of more specific clinical drugs.
1.

Research Service (151W), VA Medical Center, Portland, OR 97201, USA.

2. Departments of Pharmacology and Medical Psychology, Oregon Health Sciences University, Portland, OR 97201.
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H.H. GOLDSMITH1

Drawing developmental genetic inferences from cross-sectional twin data: The case of temperament2.
I present temperament data from 3 cross-sectional twin samples, consisting of infants, toddlers, and preschoolers. Different, ageappropriate questionnaires that assess conceptually similar traits--such as activity level and fearfulness--were used in each age group.

Standard model-fitting biometric analyses suggested changes in the genetic architecture of some traits during the period under study. The
reality of these changes in genetic architecture can be questioned, however, because the actual item content of conceptually similar scales
differs across questionnaires. To address this common problem in developmental research, I collected data on pairs of questionnaires from 2
"calibration" samples of singletons. One calibration sample included children in the transition period between infancy and toddlerhood and
the other included children in the transition period between toddlerhood and the preschooler period. A 2-group confirmatory factor model
was fit to data from the 2 calibration samples for each trait. This model provided equations to predict the score on each questionnaire from
every other questionnaire, as well as to predict a latent factor derived from all 3 questionnaires. I employed these equations to generate scores
on all 3 questionnaires for each twin in the cross-sectional samples. For example, infants actually measured on an infant activity level scale
were assigned estimated scores on the toddler and preschooler versions. I then subjected these estimated scores to the same biometric
analyses used for the actual data. The developmental implications of this new approach are discussed.
1.

Department of Psychology, University of Oregon, Eugene, OR 97403

2. Supported by NICHD grant HD00694 and NSF grant BNS-8508927.
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GRAZYNA GORA-MASLAK1, R. PLOMIN', and G.E. McCLEARN1
A Molecularquantitative Genetic Approach to Alcohol-related Processes: A Progress Report.

JENNIFER R. HARRIS 1, and C. STACEY2
Genetic and Environmental Covariance Structure for Health and Well-being.

The merger of quantitative and molecular genetics has great potential to advance our understanding of
complex phenotypes such as alcoholrelated processes (ARP). Our current project employs molecular genetic techniques to identify quantitative
trait loci (QTL) that influence
ARP. Two components of the project are proceeding simultaneously: (1) Characterization of C57BL/6,
DBA, and 26 BxD recombinant inbred
(RI) strains of mice and RI Fls obtained by inter-mating of RI strains using an extensive battery of ARP
measures that assess components of
alcohol sensitivity, preference, acceptance, tolerance, dependence and withdrawal, and (2) search for new
RFLP markers polymorphic for
C57BL and DBA strains. The next step involves identification of associations between markers and
group differences in alcohol-related
measures. The use of many diverse measures greatly increases the chances of finding associations with
genetic markers, and the multivariate
analysis of many genetic markers permits the identification of additive and nonadditive combinations
of effects of these markers. Some
preliminary results will be presented.

Not only are people surviving to older ages but there is tremendous variability in aging patterns; some individuals live long, healthy and
happy lives, while others show considerable declines. Understanding the etiology of these differences is important in order to extend
physical and psychological well-being into old age. Many researchers have asked how health and well-being influence each other, but few
studies have explored the etiology of this relationship: How is it mediated by genetic and environmental influences? Data from the Swedish
Adoption/Twin Study of Aging show phenotypic correlations between health and well-being that range from .24 to .42. Univariate analyses
reveal that genetic, non-shared environmental and correlated environmental effects explain variation in life satisfaction and a global
measure of chronic illness. Differences in self-perceived health are attributable to genetic and non-shared environmental influences. This
presentation will focus on the genetic and environmental covariance structure underlying the association between health and well-being.

Center for Developmental and Health Genetics, The Pennsylvania State University, University Park,
PA 16802.
2. Supported by NIAAA grant AA08125.

2. Department of Psychology, University of Calgary.
3. Supported by NIA Grant AG04563 and the MacArthur Foundation Research Network on Successful Aging.

GRIGORENKO E. L.1
Creativity in Twins: Hereditary or Environmental?

ANDREW C. HEATH'

The project involved 123 twin pairs aged 14-16 (including 60 identical and 63 nonidentical ones)
and used 10 traditional methods of
diagnosing the level of cognitive and personality development (WAIS, Witkin - EFT, Kagan - reflexivity/impulsivity,
Kattel, Zukcerman et
al), Torrance - verbal/ unverbal, the method to study the essence hypothesis-making process
(which is seen as a creativity indicator).
Another important part of the research was the study of the twins's development environment. This
involved questionnaire for the twins's
mothers to identify their up-bringing styles and attitudes, and also interviewing both the twins
to look into their relationships, their
attitude to being twins and interviewing the teachers at school to see twins's classroom interaction and
the possible peer pressure situations.
The findings show that genotype affect is usually present in WAIS-related situations, and is absent
where we study the properties of the
cognitive style and creativity. An analysis of the environmental components permits to split up the
environmental elements affecting the
creativity index by Torrance (for example, the style of the mother's up-bringing and relations between
the twins).

We consider some examples of how the analysis of reciprocal causation becomes tractable when behavior genetic designs are used. Models
for reciprocal sibling interaction (competition/contrast or cooperation/imitation) are easily modified to allow for the reciprocal influence of
husband's behavior on wife's behavior, and vice versa. We examine the power of data on twin pairs and their spouses to resolve the
contributions of assortative mating, and reciprocal spousal interaction, to spousal resemblance. Under spousal interaction, the covariance
of twin pairs is expected to differ for concordant unmarried pairs, concordant married pairs, and pairs discordant for marital status; and the
covariance of twin and cotwin's spouse will differ according to whether or not the twin is also married. By studying the friends of twin pairs,
it is similarly possible to resolve the contributions of selective friendship, and peer effects, to the resemblance of friends. Finally, we show
how the joint analysis of retrospective rating and outcome data of twin pairs, using a reciprocal interaction model, permits a test of the
validity of the retrospective ratings.

1.

Department of Psychology, Moscow State University, Moscow, 103009. pr.Marxa 18A. USSR.

1.

1.

Center for Developmental and Health Genetics, The Pennsylvania State University, University Park, PA 16802.

Structural Equation Modelling of Reciprocal Interaction.

1.

Department of Psychiatry, Washington University School of Medicine, 4940 Audubon Avenue, St. Louis, MO 63110.

2. Supported by ADAMHA grants AA07728, AA07535 and DA05588.

J.-M. GUASTAVINO1 and I.DAMEZ-KINSELLE1

Hot-foot Murine Mutation: Light Cerebellar Alterations and Severe Gait Abnormalities.
We entered upon the behavioral study of a new neurological mutant that appeared in our laboratory
on the C57BL/L strain of mice: the hotfoot. This recessive mutation is located on chromosome 6. An abnormal posture, (body lying flat on
the ground, hind legs widely open) and
an abnormal locomotion (backwards gait and jerky movements of the hind legs) are the most
obvious characteristics of the mutation. The
neuroanatomical analysis of the cerebellum shows abnormalities linked to the Purkinje cells whose
ectopic spines lack presynaptic
innervation. This clearly illustrates the connection between the deficiency of the cerebellum and the
abnormal gait. However, the small
importance of the anatomical deficiencies can hardly explain the serious impairment of the behavioral
phenotype.
1.

Laboratoire d'Ethologie URA CNRS N° 667, UNIVERSITE PARIS-NORD 93430 VILLETANEUSE -FRANCE

DEBRA A. HELLER1, U. DeFAIRE2, and G.E. McCLEARN1
Type A Behavior and Physiological Risk Factors for Coronary Heart Disease.
Since its description two decades ago, the Type A personality pattern has been recognized as a risk factor for the development of coronary
heart disease. Although the causal mechanisms behind Type A's role in CHD etiology remain unclear, recent investigations have implicated
hostility as the most important Type A component in CHD development. Elevated blood pressure and blood lipids are well-documented
physiological risk factors for CHD. Modest correlations exist between the various Type A components, as measured in SATSA by
questionnaire, and the physiological measures (systolic and diastolic blood pressure, total cholesterol, HDL, apoproteins and triglycerides)
from in-person testing data. It is of interest to determine if these risk factors share a common etiology. Preliminary univariate analyses
indicate substantial heritabilities for blood pressure and lipoproteins, and moderate heritabilities for the Type A subscales have previously
been reported. The genetic and environmental contributions to these phenotypic correlations will be examined from a behavioral genetic

perspective.
RUTH GUTTMAN1 and B.E. GINSBURG2.
Application of Facet Theory to the Analysis of Strain Differences of the Effects on Amphetamine on Inter-Male
Aggressions in Mice.

The differential dose-dependent effects of dl-amphetamine on C57BL/10 versus
BALB/c mice and on their reciprocal F1's are reflected in the
direction and magnitude of their total aggression scores, as well as the patterning of the components of
their agonistic behaviors. With
relatively small numbers and unequal distributions across the treatment modalities,
conventional statistics show equivocal "significance"
between differences that are clearly distinct when mapped using partial order scalogram analysis with base
coordinates (POSAC). The
pharmacogenetic data are here analyzed using both approaches.
1.

1. Center for Developmental and Health Genetics and the Intercollege Graduate Program in Genetics, The Pennsylvania State University,
University Park, PA 16802.
2. Department of Internal Medicine of The Karolinska Hospital and The Karolinska Institute, Stockholm, S-10401 Sweden.
3. Supported by NIA Grant AG04563 and the MacArthur Foundation Research Network on Successful Aging.

Department of Psychology, The Hebrew University of Jerusalem, Jerusalem 91905, Israel.

2. Biobehavioral Sciences Graduate Degree Program, The University of Connecticut,
Storrs, CT 06269-4154.
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J. K. HEWITT1, J. L. SILBERG1, and M. ERICKSON2

Evidence for sex differences in genetic control and differential
heritability of internalizing and externalizing behavior problems
in
childhood and adolescence

K. H. HSIEH1, D. REISS2, E. M. HETHERINGTON3, and R. PLOMIN1

We present preliminary analyses of the genetic and environmental
control of internalizing and externalizing behavior problems in
childhood and adolescence. Eight hundred pairs of twins aged 4 - 16 years
were assessed by their parents on the Achenbach Child Behavior
Checklist. Genetic factors are more important for externalizing problems
- associated
behavior-while non-genetic familial factors may be more important for internalizing with hyperactive, aggressive and delinquent
problems. Of course, individual subscales may
deviate from this general picture and the importance of genetic factors
will vary with age and sex. In particular, we present
preliminary
evidence that there are sex specific genetic influences on externalizing
problems. Epidemiological data for behavior problems in
young
twins will also be presented.

To identify non-shared environment factors and their associations with developmental differences between same-sex adolescent siblings, a
national sample of 427 step- and 95 non-step families were interviewed and observed. Because the siblings in the step-families are evenly
distributed by sibling types varying in genetic relationships from 50% for full sibs to 25% for half sibs to 0% for genetically unrelated sibs,
the step-family design permits an estimate of the extent to which nonshared environmental effects are mediated genetically. Sixty-two
measures were used in the interview of both parents and both siblings to assess children's non-shared environment and developmental
outcomes, moderators of the environment, and parents' emotional functioning. Videotape observations focused on family interaction
process and child behavior in dyads, triads, and tetrads. Based on interviews of the first 214 families, a wide range of sibling correlations for
environmental measures were found--from .0 to .9. Despite high reliabilities of these measures, the correlations were mostly under .30 for
siblings' self-reports, suggesting that the environmental measures are largely non-shared. The correlations were generally higher for full
siblings than other sibling types, suggesting genetic influence as well. Preliminary analyses of associations between non-shared
environment and developmental outcomes will be presented.

1.

Department of Human Genetics, Medical College of Virginia, Richmond,
VA 23298.

2. Department of Psychology, Virginia Commonwealth University,
Richmond, VA 23298.
3. Supported by PHS Grants MH45268, AA08672, AG04954,

GM30250.

Non-shared Environment and Behavioral Development in Full, Half, and Unrelated Siblings.

1.

Center for Developmental and Health Genetics, The Pennsylvania State University, University Park, PA.

JERRY HIRSCH1
A retraction and a correction.

2. Department of Psychiatry, George Washington University, Washington, DC.
3. Department of Psychology, University of Virginia, Charlottesville, VA.
4. Supported by NIMH Grant MH 43373 and the William T. Grant Foundation.

Unfortunately I have learned not to trust some of the Drosophila research
I reported last year at Charlottesville.
So I must retract and then
repeat what we consider important. Those "results" will be illustrated
and explained.
Through my teaching I have discovered what has remained undetected
for more than 27 years: that in the classic diploid individuality
calculation published in Science (Hirsch, 1963) and elsewhere,
my mathematics was correct but the interpretation was
not. I shall
demonstrate how proper analysis now reveals that, in
addition to the well known uniqueness, the cytogenetic system
generates
multiple
similarities (types?) in our populations (plant, animal and human).

SERGE A. ISAYCHEV1
Genetics of evoked potentials in an isolated human population.

1. Departments of Psychology and of Ecology,
Ethology and Evolution, University of Illinois at Urbana-Champaign
(UIUC), Champaign,
Illinois 61820.

HSIU ZU H01, J.M. ZIMMER1 and C-P. WANG2

Correlates of Mathematical Achievement: Cross-cultural
comparisons.
The present study examines mathematical achievement
in fourth-grade students in selected rural and urban schools
in the People's Republic
of China and the United States. The variables examined
in this study include indices of mathematical achievement,
intelligence, spatial
ability, and attitudes and expectations towards education.
Within and between-nation comparisons of mean differences with respect
of these
indices will be presented. Our findings indicate that variations
in related aptitude scores (i.e., scores on students' nonverbal intelligence
and
spatial ability), parental educational level and parental
intelligence accounted for 59% and 32% of the variance in mathematical
scores for
China and U.S. samples respectively. When such
covariations were adjusted for statistically, national differences
in math scores still
remained significant. Differences with respect to attitudes
and values toward education as well as aspects of the educational
system will also
be discussed.
1.

University of California, Santa Barbara, California 93106

2. Institute of Education, West Beijing, Beijing, China.
3. Supported by the University of California Pacific Rim

Research Program.

Visual evoked potentials (VEP) to a checkerboard pattern reversal and electroencephalograms have been studied in an isolated population of
Daghestan (in the Caucasus region of the USSR), as part of a multi-level approach to the genetics of physiological and behavioral traits.
With monopolar recording of 80 single responses from 86 subjects with normal eyesight, the average population responses for the
following components were N74 =1.2 uv, P111 =5.8 uv, N165= 3.8 uv and P220= 2.2 uv. The latencies of the various components showed
smaller coefficients of variation than did the amplitudes. There were significant sex differences-women had a longer latency, a higher
amplitude of N74 and P111 and a shorter peak latency of N165 and P220. No age differences were observed.
Subsequent genetic analysis of these components was derived from 60 parent-offspring and 30 sib-sib pairs. Heritability of the latency
components of Pill and N165 were estimated as 50-65% and of peak to peak amplitude as 70%. The next step is to examine the phenotypic
and genetic relations of these electrophysiological measures to cognitive and biochemical data on the same individuals.
1.

PAUL KOENE1, SJENG M.L. KERBUSCH1 and JO M.H. VOSSEN1
A Catastrophe Theoretical Analysis of the Genetic Basis of Conflict Resolution Behavior in the Rat.

Catastrophe theory offers an interesting technique for analyzing sudden changes in behavior from approach to avoidance and from avoidance
to approach with respect to a particular stimulus. The type of analysis provides data which are descriptive of characteristics of conflict
resolution behavior. (Koene, P. and Vossen, J.M.H. (1987): Approach-avoidance conflict and the catastrophe In: Coene A.M.L. and
Vossen, (eds): Comparative and Physiological Psychology; Proceedings in the eight Low Countries Meetings). A 4X4 diallel cross
experiment was done on the A X C, BN, RHA and WKY inbred stains in order to investigate the gene basis of the catastrophe theoretical
measures characteristic of conflict resolution behavior. Pretraining consisted of the shaping of a 5-sec lever holding response in a modified
Skinner box. In the first week light or tone were made contingent on lever holding. After a lever hold of 5-sec accompanied by light a food
pellet was presented; if the lever hold was accompanied by tone a lever was retracted. In the second week a shock of increasing strength (up
to 03 m A) followed as well as the tone-related 5-sec lever hold. In the third week during three days the animals were offered the light as well
as the tone while they were lever holding, bringing the animals into conflict. Intensities of light and tone gradually changed from trial to
trial. In the fourth week light and tone intensified changing at random from trial to trial. Because a number of the animals failed to pass
through phases of the experiment it was impossible to perform complete diallel analysis. All 96 animals, especially with BN and WKY
genes, failed to discriminate between responses related to the light and responses related to the tone. A final analysis using subsets of the
diallel cross data will presented. The cusp catastrophe description of RHA data, reported before, could be replicated.
1.
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JOSEPH K. KOVACH1
Color Preferences in Quail: A Model for Normalizing Regulation of Behavioral Development.

While the development of early color preferences in Japanese quail chicks may originate in either or both of major genes and prior
experiences (J. K. Kovach, 1980, Science 207, 549-551; J. K. Kovach, 1987, Behaviour 103, 239-263), evidence suggests that it may
also depend on normalizing genetic regulation by the background genotype (J. K. Kovach and G. Wilson, 1988, Behay. Gen. 18, 645-661;
J. K. Kovach, 1990, Behay. Genet. In press). A model of behavioral epigenesis is proposed that takes into account such a regulation. It is
argued that the coadapted unity and general epistatic balance of the genotype exert normalizing influences on behavioral development by (a)
regulating the expressivities of directive genes, (b) controlling the organism's sensitivities to directive environments, and (c) keeping the
stochastic deviations associated with gene expression and neural growth within adaptive norms of development. A set of hypotheses is
derived from the model. Discussion focuses on supportive concepts and evidence (R. Berg, 1988, Acquired Traits. Viking Press, New York;
G. Klein, 1988, Acta Oncol 27, 427-437; E. Mayr, 1988 Toward and New Philosophy of Bioloey).
1.

Department of Research, The Menninger Clinic, Topeka, Kansas 66601.

2. Supported by NTH Grant HD06770-16.

ELIZABETH A. LAFFAN1 and JAMES R. WILSON1
One Month Test-Retest Repeatability of Measures from the Cigarette Withdrawal Study2.
As part of a larger behavioral genetics analysis of cigarette withdrawal symptomatology, control subjects (both smokers and non-smokers)
were tested individually and then retested one month later. Each subject was tested on an extensive battery of physiological, motor,
cognitive, personality, stress, and mood tests six times during each ten hour testing day. The repeatability of some of the tests administered
has been analyzed across the testing day and between test and retest sessions. Test-Retest correlations for non-smokers using raw scores
were moderate to high for physiological (.4 to .7), motor coordination (.4 to .6), perceptual speed (.6 to .9), reaction time (.6 to .7), and
time estimation (.6 to .7). Within day correlations were similar to test-retest correlations during the first test day and higher for the retest
day. Withdrawal-effect scores were calculated using regression residuals ( i.e. residuals from regression of scores obtained after six hours of
withdrawal from cigarettes on to baseline scores obtained before withdrawal). Non-smoking control subjects withdrawal-effect scores
(although no withdrawal occurred) were considered to be the regression residuals over the same time period as smoking subjects withdrawaleffect scores and had moderate test-retest repeatabilities for physiological (.1 to .5), motor coordination (.3 to .7), perceptual speed (.4 to
.6), reaction time (.3 to .4), and time estimation (.3 to .5). This study of the psychometric characteristics of the tests and the derived
(withdrawal-effects) measures is preliminary to the behavioral genetic analyses planned when the sample is complete.

Institute for Behavioral Genetics, University of Colorado, Boulder, Colorado 80309, USA.
2. Supported by MDA Grant DA-05131 as part of the University of Colorado Drug Abuse Research Center.
1.

PAUL LICHTENSTEIN1, and N.L. PEDERSEN1,2
Genetic Analyses of Socioeconomic Status in Twins Reared Apart and Twins Reared Together.

Data on socioeconomic status from the Swedish Adoptionawin Study of Aging (SATSA) were used to examine the etiology of individual
differences in occupational status and educational attainment. Preliminary analyses indicate that the best model for educational attainment
includes significant genetic variance and among twins reared together, a significant positive sibling effect. For occupation a basic model
with additive genetic, non-shared environment and shared rearing environment gives a satisfactory fit, however the shared rearing
environmental estimate is not significant. In an alternate model with a parameter modelling for selective placement and other forms of
correlated environments the genetic estimate does not reach significance. Results are presented by gender and age groups. Despite the
similarities in intraclass correlations to earlier studies, the interpretations are quite different. The results emphasize the importance of
studying twins who were reared apart for disentangling different environmental effects in socioeconomic status.
1.

Department of Environmental Hygiene, The Karolinska Institute, Stockholm, S-10401 Sweden.

2. Center for Developmental and Health Genetics, The Pennsylvania State University, University Park, PA 16802.
3. Supported by MA Grant AG04563 and the MacArthur Foundation Research Network on Successful Aging.

HANS-PE1E,R LIPP1 and R. WAANDERS1
The Acallosal Mouse Strain I/Ln: Behavioral Comparisons and Effects of Cross-breeding.

The mouse strain I/LnJ shows a complete absence of the corpus callosum (R.E. Wimer, pers. communication), while other mouse strains
such as 1293 and BALB/c sublines show a variable proportion of acallosal animals (D. Wahlsten, 1989, Experienti 45, 828-838).
Unfortunately, vLn mice are poor breeders and are available in small quantities only. In order to develop a permanently available mouse
I/Ln
model for neuroanatomical and behavioral sequelae of agenesis of the corpus callosum, we followed a double strategy. The available
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conclusion
that
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that the second generation had a highly variable
murine corpus callosum might be regulated by 2-3 genes only.

Institute of Anatomy, University of Zurich, CH-8057 Switzerland.
2. Supported by the Swiss National Foundation for Scientific Research (NF 3100-009470).
1.

JOHN C. LOEHLIN1
Genetics of IQ Change: Why the Differences Between Colorado and Texas?

studies have led to different conclusions about the introduction
Longitudinal models fit to data on IQ from the Colorado and Texas adoption
in assumption. Versions of the Colorado model, the
differences
several
involve
however,
models,
of new genetic information over time. The
data sets, in order to clarify the role of differing
and
Texas
Colorado
Texas model, and a series of intermediate models were fit to both the
substantial.
be
quite
to
proved
assumptions in producing the difference in results. That role
1.

Department of Psychology, University of Texas, Austin, Texas 78712.

KATHARINE L LOFDAHL1 and J. HIRSCHL2
melanogaster: Results of Artificial Selection and Single Locus
Genetics and Individual Differences in Classical Conditioning in Drosophila
Studies.
1986, J. Exp. Psychol: Anim. Beh. Proc. 12, 131-142), individual
As demonstrated by Holliday and Hirsch (M. Holliday and J. Hirsch,
can be reliably measured in Drosophila melanogaster using a
differences in classical conditioning of the proboscis extension reflex
unconditioned stimulus. Using this paradigm, we artificially
as
the
gustatory stimulus (NaCl) as the conditioned stimulus and sucrose
of the population that learns. Evolutionary changes
the
percentage
in
increase
an
for
selected a wild-type population of D. melanogaster
and
extinction
in the flies that conditioned. These results are
learning
of
rates
the
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were observed in the percentage of flies that learn
classical
conditioning:
eye color mutations involved in
may affect
compared with the effects of two classes of single locus mutations that
be
involved
in
learning
or memory in Drosophila.
possibly
may
as dunce and amnesiac, which

serotonin synthesis and mutations such

Department of Psychology, University of Illinois, Champaign, IL 61820.
University of Illinois, Champaign, IL 61820.
2. Departments of Psychology and of Ecology, Ethology, and Evolution,
3. Supported by NIMH Grant MH09741.
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H. MAES1, M.C. NEALE2,4, G. BEUNEN1, J. LEFEVRE1, R. LYSENS1, B. VAN DEN EYNDE1, C. VAN DEN BOSSCHE1, R. VLIETINCK3,
R. DEROM3

The Effects of Departures From Normality on Parameter Estimates and Their Confidence Intervals.

The Leuven Longitudinal Twin Study (LLTS) investigates the genetics of physical performance. 100 twin pairs (40 MZ, 60 DZ) are tested on
a series of physical variables: anthropometry, maturity, motor performance, motor behavior and sports participation. Summary statistics
for the anthropometry data indicate a bimodal distribution of the obese and normal twin-pairs, suggesting the presence of a major gene effect
or a major environmental effect on height, weight and skinfolds. To explore the consequences of these effects, data were simulated under a
variety of models for the genetic architecture of normal variation in weight and the presence of obesity. Results of fitting models to these
data show that the proportion and etiology of obese twin-pairs have a considerable effect on the distribution of estimates of heritability.
These results indicate difficulty in studying the relationship between anthropometric variables and their behavioral correlates, and for tests
of heterogeneity between populations.

Institute of Physical Education, K.U.Leuven, Belgium.

1.

2. Department of Human Genetics, MCV, Richmond VA, USA.
3. Centre of Human Genetics, K.U.Leuven, Belgium.
4. Supported by NIH Grants MH-40828 and AG-04954.

S.B.MALYKH1
Genetic Influence on Cross-Situational Changes of Movement-Related Brain Potentials (MRBP).

Over the recent years interaction between behavior genetics and psychophysiology generated a trend of research which has for its subject
the share of genetic and environmental factors in variability of normal psychophysiological traits of man. However, a number of behavior
genetic researches employing different psychophysiological traits don't account of complex psychological structure of these traits.
The twin's method (25 pairs of MZ and 25 pairs of DZ) was used in investigation of MRBP evoked by the movement invariant in
biomechanical scheme, but differing by its place in the integral functional structure of action. All SS's took part in two experimental
situations. In (1) the SS's had to push the button. In (2) situation the SS's had to predict the appearance of a stimulus with probability p =
1,0 and in (3) p = 0,5. Some parameters of MRBP at F3, F4, C3, C4 was assessed. In (1) motor behavior is independent voluntary act. In
(2)
and (3) the same movement is included into another pattern - prognosis of future events (p=0,5, p=1,0). In this case the motor act is a part of
a more complex prediction behavior. We found that a number of parameters of MRBP depending on genetic factors increase from
(1)
situation to (2) and from (2) to (3). That is we can suggest that the share genetic and environmental factors in variability of
psychophysiological traits may be related to their psychological structure.
1.

Department of Genetic Psychophysiology, Institute of General and Educational Psychology, Moscow, USSR, 103009.

L STUTLER1, and E. E. PEEPLES2
Student Involvement Shown by Personality and Graphological Factors.
R. G. MANDEVILLE1, D.

This study looks at student involvement related to personality and graphological factors. It also studied the relationship between
personality and graphology. The subjects for the study were 244 undergraduate students enrolled in a general education course. Each subject
completed a personality inventory, a student services questionnaire and a handwriting sample. The Multiple Personality Questionnaire
(MPQ) provided scores on each of 11 subscales, the student services questionnaire asked students about their
use of each of eight selected
student services and the handwriting sample gave measurements of 25 graphological characters. The handwriting characters were reduced to
12 factors by factor analysis -- Analysis of the data indicated a statistically significant relationship
between involvement and personality
and between involvement and graphological factors. Both the statistically significant relationships showed extremely
small canonical
correlations (Rc= 0.13). Redundancy analyses revealed that the amount of variance of the c involvement variables explained by the
personality variates was 0.078. The amount of variance of the involvement variables explained by the graphological variates was 0.076.
In
both cases, this represents an extremely low correlation, only slightly above chance. This study shows no relationship between personality
and graphological factors.
1.
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C. MARCHALAND1, F. PEREZ-DIAZI

Some uses of bayesian-fiducial methods in genetics for comparisons of inbred strains.

The significance tests, in the analysis of variance for a quantitative variable or in the analysis of frequencies for a qualitative variable, lead
only a conclusion or a non-conclusion of the existence of a theoretical effect. The bayesian-fiducial methods allow data analysis to be
successfully extended beyond the classical inferential techniques by quantifying theoretical effect. The researcher can then decide whether
the effect is 'notable' or 'negligible' on the basis of standard findings in his field. These methods are used to quantify the difference between
inbred strains : 1) for proportions in behavioral lateralization in mice; 2) for means in pup care behavior in mice.

Laboratoire de Genetique, Neurogenetique et Comportement CNRS
75270 PARIS Cedex 06.
1.

-

URA 1294. UFR Biomedicale de Paris V 45 rue des Saints-Peres F-

BENOIT MARTINI, G . CHAPOUTHIER1, C . DESFORGES1, R . H . DODD2
Patterns of convulsions induced by two B-carbolines in ten inbred strains of mice.

The convulsive effects of two different B-carbolines (Methyl B-carboline-3-carboxylate or B-CCM, 5 mg/kg and Methyl 6, 7-dirnethoxy-4ethyl-B-carboline-3-carboxylate or DMCM, 2 mg/kg) were tested in 10 inbred strains of mice. Our purpose was 1)to see whether the different
strains showed the same reactivity to both drugs, 2) to investigate whether this reactivity could be measured by reference to other convulsive
criteria such as clonus or myotonic seizure. Our results show that 1) the hierarchy of strains is perfectly identical for both drugs (rho=.84;
p=.036), 2) no correlation can be found for clonus or myotonic seizures. Our conclusion is that the same genetic mechanisms are involved in
the myoclonic sensitivity to the two B-carbolines. Other criteria such as clonus and myotonic seizures would depend on different
mechanisms, and would thus not be proper indexes for the convulsive action of B-carbolines.
1.

Lab. Genetique, Neurogenetique et Comportement, URA CNRS 1294, UFR Biomed. Paris V, 45 rue des Sts-Peres, 76006 Paris, France.

2. Inst. Chimie Substances Naturelles, CNRS, 91190 Gif/Yvette, France.

N.G. MARTINI and S.A. TRELOAR1
Onset of menarche as a fitness trait: Nonadditive genetic variance detected in a large twin sample.

The etiological role of genotype and environment in recalled age at menarche was examined using an unselected sample of 1177 MZ and 711
DZ twins aged 18 years and over. The correlation for onset of menarche between MZ twins was 0.65+.10 and for DZ pairs 0.18+.10 although
these differed somewhat between four birth cohorts Environmental factors were more important in the older cohorts (perhaps due to less
reliable recall), total genotypic variance (additive plus nonadditive) ranging from 61% in the oldest to 68% in the youngest cohort. In the
oldest birth cohort (born before 1939), there was evidence of greater influence of environmental factors on age at menarche in the secondborn twin, although there was no other evidence in the data for birth trauma affecting timing. The greater part of the genetic variance was
nonadditive (dominance or epistasis) and this is typical of a fitness trait. It appears that genetic nonadditivity is in the decreasing direction
and this is consistent with selection for early menarche during human evolution. Breakdown of inbreeding depression as a possible
explanation for the secular decline in age at menarche is discussed.
1.

Queensland Institute of Medical Research, Bramston Terrace, Brisbane 4006, Australia.

Dept. of Student Affairs, University of Northern Colorado, Greeley, CO 80639.

2. Dept. of Biological Sciences, University of Northern Colorado, Greeley, CO 80639.
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T.M.MARYUTINA1

Age-related effects of genotypic influences on visual evoked potentials.

PETER McGUFFIN1, R. KATZ2 and J. RUTHERFORD3
Nature, Nurture and Depression. A Twin Study.

Evoked potentials(EPs) are considered to be the unique method for analysing the neurophysiological changes associated with perceptual and
cognitive development. Such we studied the determinants of individual differences in visual EPs to the stimuli of different complexity
depending on the age of subjects. There were 20-25 pairs of MZ and 20-25 pairs of same sex DZ twins in each of three groups aged 8-9 (1),
10-12 (2), 18-25 (3) years. The stimuli varied from simple (flash, checkerboard pattern) to those, which had semantic aspects(pictures,
words). EPs were registrated from occipital, central, temporal, frontal areas. As a whole more than 300 EPs indices were evaluated through
all groups of subjects. The main results are next. Although genetic factor playa important part influencing on individual differences in EPs,
the heritability of EPs parameters is not ontogenetically stable characteristic. It changes from one age group to another in different way for
separate EPs components and parameters depending on their nature and type of stimulus. The most obvious ontogenetic tendency is the
decrement of genetic influences on EPs to semantic stimuli(easily verbalized picture, word) in comparison to the primitive ones. There are
also some ontogenetic differences in the manifestation of genetic influences depending on the area of EPs registration. The discussion is
baaed on the evolutionary-genetic approach whereby, the more elementary the brain processes. the more their variability relies on genetic
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and C.S. BERGEMAN1
GERALD E. McCLEARN1'2, DA. HELLER1,2, J.R. NESSELROADE1, M. SVARTENGREN3,
Cognition.
and
Pulmonary Function, Personality

1.

Department of Genetic Psychophysiology, Institute of General and Pedagogical Psychology, pr. Marxa 20 B Moscow 103009 USSR.

McARDLE1 and CAROL A. PRESCOTT1
Synthesizing twin, family, and adoption studies of intellectual ability using multivariate WAIS data.
J. J.

Estimates of genetic and non-genetic components can be obtained from different behavioral genetic strategies (see Cattell, 1960, Psychol.
Rev., 67, 353-372; Elston & Gottesman, 1968, Amer...I. Hum. Genet., 20, 512-521). Recently, several writers have discussed the
inconsistencies in biometric estimates of intellectual ability data obtained using various sources of data. Studies which utilize "direct"
means of estimating these components (adoption and MZA studies) generally obtain higher genetic estimates than research employing
"indirect" designs such as family and twin strategies (Plomin & Loehlin, 1989, Behay. Genet. 19, 331-342). However, these comparisons
typically have used standardized univariate indices of intellectual ability, such as IQ scores, and have not directly studied the effects of
restricted sample variance and use of different measures of IQ. We address this issue by synthesizing multivariate data from several classic
twin, family, and adoption studies. We first obtain biometric estimates separately for fluid (GO and crystallized (Gc) intellectual ability
factor scores calculated from WAIS subscales. We then test whether the two forms of ability have the same biometric structure. Through
comparisons of model fit and invariance of parameter estimates we evaluate the need for complex biometric estimates for these data. Finally,
we examine whether these discrepancies can be resolved through inclusion of selective placement, assortative mating, and twin

environment parameters.
1.

Department of Psychology, University of Virginia, Charlottesville, VA 22903

2. Supported by National Institute on Aging Crant AG07137.
We thank Drs. L. Jarvik, R.Johnson, J. Loehlin, W. Meredith, S. Scan, and S. Vandenberg for the use of their data.

McARDLE1 and F. HAMAGAMII
Biometric Analyses of Age Differences and Age Changes in Intellectual Ability.
J. J.

This is an updated report on our studies of structural models for the biometric analysis of age related changes in psychometric scores. First,
we present a model where chronological age is used as a variable in cross-sectional analyses of twins. Using this traditional model we
examine the contribution of age difference variation to shared environment, and we test hypotheses about the similarity among biometric
components for individuals at different ages. Second, we explore a model for the biometric structure of longitudinal data based on a
simplification of previous work on latent growth curves (McArdle, J.J. (1986). Latent variable growth within behavior genetic models.
Behavior Genetics, 16 (1), 163-200.) Here we focus on the biometric structure of within individual age changes. Third, we combine these
two models to test hypotheses about the similarity or convergence of the biometric patterns of age differences and age changes. These
models are illustrated using intellectual ability data from twins and other reference groups. Additional age-genetic models including
components of training (or retest) and multivariate outcomes are discussed.

1.

Psychological Medicine, University of Wales, Cardiff, UK.

2. Psychology, University of Toronto.
3. Institute of Psychiatry, University of London.
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.

T.A.MESHKOVA1

variability of motor and sensory tempo.
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1.

Educational Psychology, 103009, Moscow, USSR.
Department of Genetic Psychophysiology, Inst.of General and

1. Department of Psychology, University of Virginia, Charlottesville, VA 22903.
This work is supported by NIA Grant R01-AG7137. We. thank J.L. Horn, H.H. Goldsmith, L.F. Jarvik, M.C. Neale, J.R. Nesselroade, and
C.A. Prescott.
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JOANNE M. MEYER' and L. J. EAVES'
Heterogeneity in a Logistic Growth Mode12.

PIERRE MORMEDE1, C. SANDI2, N. CASTANON1, S. VIITELL01, and P. NEVEU1
Differential Reactivity of Spleen Lymphocytes in Two Lines of Psychogenetically Selected Rats.

Auto-regressive models for the covariance structure of developmental data (L.J. Eaves, J. Long and A.C. Heath, 1986, Behav Genet 16, 143162) do not allow for variable age of onset in the "switching on" of trait relevant genes. As a result, these models
may fail to accurately
describe the cause of increased trait variation and covariation during, for example, the pubescent years. To overcome this problem,
we
suggest an alternative approach to modeling developmental trends, one particularly suitable for the analysis of longitudinal height data. In
this model, genetic and environmental heterogeneity are introduced in two parameters of a logistic growth function: the first parameter
reflecting target height and the second, the age at peak height velocity. We describe predictions under this model and demonstrate how it
may be fitted jointly to covariances and means through the method of weighted least squares. The general approach taken
may be used with
more complex growth functions.

Roman High- (RHA) and Low- (RLA) Avoidance lines of Wistar rats are the result of the divergent selection on the basis of their ability to
learn an active avoidance response (G. Bignami, 1965, Anim. Behay. 13, 221-227). Many differences have been described in the
behavioral, neurochemical and neuroendocrine characteristics of these animals (P. Driscoll, J. Dedek, M. D'Angio, Y. Claustre and B.
Scatton, 1990, in V. Pliska and G. Stranzinger, eds., Farm Animals in Biomedical Research Verlag Paul Parey, Hamburg and Berlin). We
have studied in these rats the in vitro reactivity of spleen lymphocytes. Under basal conditions, natural-killer cell activity against YAC-1
target cells, as well as the proliferative response to plant lectins such as concanavallin A or phytohemagglutinin were depressed by
approximately 50% in the high avoidance line. The difference between the two lines was found in males as well as in females and was even
larger when studied after an avoidance conditioning session. This higher reactivity of spleen lymphocytes in the low avoidance line is
rather surprising since their adrenocortical system has been described as more active, and we found that their thymus size is smaller. The
genetic association between behavioral and immune characteristics and the biochemical basis of these differences are now under study. The
results suggest that these lines of psychogenetically selected rats are an interesting model for the study of brain - immune system

Department of Human Genetics, Medical College of Virginia, Richmond, Virginia 23298.

1.

2. Supported by NIH grant AG-04954.

PLIER C. MOI FNAAR1
Genetic time series analysis: A structural modeling approach.

Structural modeling based on LISREL provides a powerful tool for time series analysis, specifically within a quantitative genetical context.
A unified LISREL-based approach to genetic analysis of stationary and nonstationary time series in the time and/or frequency
domain will be
presented. Particular emphasis will be given to the genetic analysis of a) time-varying mean and covariance functions,
b) transients (like
event-related brain potentials), and c) homeostatic processes. Some illustrations to simulated twin data will be presented.
1.

University of Amsterdam, Weesperplein 8, 1018 XA Amsterdam, Holland

EDWARD MONAHAN' and S.C.MAXSON1
Chemosignal Independent and Dependent Effects of Y Chromosomal Gene(s) on Offense in Mice.
In dyadic encounters, DBA1 males have higher, lower, or the same levels of offense as DBAI.C57BLI0 -Y males,
depending on the tester
(opponent) group's Y chromosomal genotype. DBA1 and DBA1.C57BL10-Y are a pair of congenic
strains that differ in the nonpseudoautosomal region (NPAR) of the Y chromosome. Also, one or more Y chromosomal genes (NPAR) of DBA1 and DBA1.C57BL10-Y
males differ in effect on one or more individual recognition chemosignals in urine. Here, we propose that
some effects of one or more Y
chromosomal (NPAR) genes on offense are independent and others are dependent on such Y chromosomal chemosignals.
This hypothesis
was tested in a study of the offensive behaviors of DBA1 or DBA1.C57BL10-Y (testee) males paired with
castrated DBA1 or DBA1.C57BL1OY (tester) males. The tester males were daubbed with either dH2O, DBA1 male urine, or DBAI.C57BLIO-Y
male urine. Thus, there are three
independent variables, which are testee strain, tester strain, and urine strain. There are main effects of testee strain
on latency to first
offensive act, latency to attack, flank bite score, and aggression score. Also, there are main effects of urine
strain on latency.to first
offensive act and latency to attack. There are also interactions between tester strain and urine strain for both latencies,
as well as scores for
chase, wrestle, flank bite, attack, and aggression.
I. Department of Psychology, The University of Connecticut, Storrs, CT 06269-4154.

interactions.
1.

Laboratoire de Psychobiologie des Comportements Adaptatifs, INSERM U259 INRA, Universite de Bordeaux II, 33077 Bordeaux, France

2. Instituto Cajal, Calle Dr. Arce, 37, 28002 Madrid, Spain
3. Supported by a twinning grant INSERM - CSIC

MICHAEL MOSTELLER1, J.M. MEYER', L.J. EAVES1, J.K. HEWITT1, and R.M. SCHIEKEN2. The Covariate in Genetic Analyses: A
Comparison of Residuals Analysis and the Bivariate Common Factor Model Approach.
One method of estimating genetic and environmental variances for a study variable in the presence of a covariate is to perform a linear
regression analysis followed by a univariate analysis of the resulting residuals. A more rigorous approach is to incorporate both the study
variable and the covariate into a bivariate common factor model which will provide estimates of genetic and environmental variance specific
for the study variable. In an analysis of systolic blood pressure (SBP) and weight in school age twins, the estimates for the "pure"
heritability of SBP (with the effects of weight removed) were essentially the same for the two methods. However, this finding led to an
exploration of circumstances under which a disparity would occur. It can be shown that the residual analysis results will be Identical to those
of the bivariate common factor analysis when the ratio of the genetic loadings on the study variable and the covariate is equal to the ratio of
the environmental loadings. Simulation studies were utilized to estimate the probability of detecting a difference in the two models as a
function of ratio Inequality and to estimate the sample required to detect such differences. The residuals analysis approach, although
precisely correct in few instances, may be substantially correct in most.
1.

Department of Human Genetics, Medical College of Virginia, Richmond, Virginia, 23298.

2. Division of Pediatric Cardiology, Medical College of Virginia, Richmond, Virginia, 23298.
3. Supported by HL31010 and MH45268.

R.M. MURPHEY1, M.J.R. PARANHOS DA COSTA2, L.O.S. LIMA2, and F.A.M. DUARTE3
Lack of reciprocity in "altruistic" communal nursing in water buffalo (Bubalus bubalis).
A well-known postulate of inclusive fitness theory is that altruism should be practiced to the extent to which it contributes to perpetuating
the genes of the altruist. An altruistic act that is ultimately beneficial for one individual should be for others as well, and it should be
reciprocated in groups where it exists. Communal nursing (adult females' allowing offspring of other conspecific females to suckle) was
investigated in a herd of 14 lactating water buffalo and their unweaned calves. There were 91 possible combinations of cows and nonfilial
calves. Every cow was solicited at least once by a nonfilial calf. All but one of the cows allowed a non-filial calf to nurse at least once. When
apparent reciprocity occurred, its frequency was at a chance level, and it never involved more than two cows. Cows were just as apt to reject
as to accept another's calf reciprocally. Reciprocal altruism was unrelated to communal nursing in the herd studied.
1.

Department of Psychology, University of California, Davis, California 95616 USA.

2. Faculdade de Ciencias Agrarias e Veterinerias, Universidade Estadual Pau lista, 14870 Jaboticabal, Sao Paulo, Brasil.
3. Departamento de Genetica, Faculdade de Medicina, Universidade de Sao Paulo, 14049 Ribeirao Preto, Sao Paulo, Brasil.
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MARINA MYLES-WORSLEY1, R. Y. EMMERSON1, W. F. BYERLEY1, and P. H.WENDER1
Abnormal Selective Attention as a Phenotypic Marker for Schizophrenia.

P.J. NEVEU1, C. BETANCUR1, P. BARNEOUD1 and S.

We are using a new attention task to identify an information processing abnormality
that could qualify as a genetic marker for
schizophrenia. This task presents two word stimuli simultaneously, one above the other,
for 200 ms and measures word identification
accuracy under a baseline condition in which all words are novel and a selective
attention condition with 65% word predictability in the
upper location. We measure identification accuracy for novel words appearing in
the predictable location (P words) versus the nonpredictable
location (N words) and compute a P/N Selectivity Ratio. P/N is normally less
than 1.00 indicating less attention to predictable than to
nonpredictable sources of information, and values greater than 1.50 fall outside the normal
range. Study 1 with normal MZ and same-sex DZ
twins 10 to 18 years of age has shown that selective attention as measured by
P/N is highly heritable (h2 = .66) and developmentally stable.
Study 2 with psychiatric patients has shown abnormal selective attention in 75% of schizophrenic
patients compared to only 25% of manicdepressive patients and 15% of normal controls. Study 3 has shown abnormal selectivity in
44% of the first-degree relatives of
schizophrenics versus only 12% of the first-degree relatives of manic-depressives. Genetic linkage
analyses will be conducted using
abnormal selective attention as a phenotypic marker in 10 large families with a high density of
schizophrenia.

The possible association between an asymmetrical brain function and immune responses has been studied in mice because 1) mice may be
selected for right- or lefthandedness using a paw preference test described by Collins (R.L. Collins, 1985, in S.D. Glick, ed., Cerebral
Lateralization in Non-Human Species Academic Press, New York) and 2) in rodents, the neocortex has been shown by Renoux et al. (G.
Renoux, K Biziere, M. Renoux, J.M. Guillaumin and D.A. Degenne, 1983, J. Neuroimmunol. 5, 227-238) and by us (P. Barneoud, P.J.
Neveu, S. Vitiello, P. Mormede and M. Le Moal, 1988, Brain Res. 474, 394-398) to influence in an asymmetrical way several immune
functions. We have previously published that 1) left-handed female C3H mice exhibited higher mitogeninduced T lymphocyte proliferation
than right-handed mice. B lymphocyte proliferation was not however, affected by handedness (P.J. Neveu, P. Barneoud, S. Vitiello, C.
Betancur and M. Le Moal, 1988, Brain Res, 457, 392-394); 2) in NZB mice, a model of murine systemic lupus erythematosus, left-handed
females showed an earlier production of auto-antibodies against erythrocytes or DNA (P.J. Neveu, C. Betancur, P. Barneoud, J.L.
Preud'homme, P. Aucouturier, M. Le Moal and S. Vitiello, 1989, Brain Res. 498, 159-162). Recent work shows that such an association
between handedness and immune responses in mice, which can be observed only in females, is not strain-specific. These results suggest that
this association occurs during ontogenesis of the CNS and/or immune system and involves sex hormones.

Department of Psychiatry, University of Utah, Salt Lake City, UT 84132
Award.

1.

Immune System and CNS Asymmetries.

INSERM U259, rue Camille Saint-Saens, 33077 Bordeaux, France.

2. Supported by NIMH Grants MH41732 and MH43901 and a NARSAD

1.

DONALD J. NASH1 and L. J. DRASKI1
Single Genes and Behavior in Mice.

MYRIAM NOEL1

Numerous single-locus mutations with effects on behavior have been described in
mice. Studies of these neurological mutations have
contributed to our understanding of the complex effects of genes on the brain and behavior
and have furnished many models of human
genetic behavioral disorders. Many of the neurological mutations produce diverse pleiotropic
effects affecting not only behavior but, also,
other morphological and physiological characteristics. This paper will focus on a review of several
single-gene neurological mutations with
marked pleiotropic effects. Behavioral mutations with effects on growth, reproduction, hearing, and
the skeleton will be discussed.

Previous results have shown that mice pups bearing the recessive fuzzy allele (chrom. 1) develop earlier for 3 sensorimotor responses and
later for 2 others, out of 12. These differences may be due to a mutational effect in the pups, a mutational effect in the mother, or both. The
present study was conducted to analyze maternal pup care behavior in primiparous and biparous fuzzy females. These mothers perform less
well than control ones on one measure, but are better caregivers for 3 measures out of 6. Fuzzy mutation was also transfered to strain BALB/c
to test for a possible effect of genetic background. Preliminary results for sensorimotor development are presented .

Department of Biology, Colorado State University, Fort Collins, CO 80523.

1.

M. C. NEALE1,2
The use of cross-sectional twin studies to detect direction of causation.

If two measured traits differ in their genetic architecture, then in principle

a cross-sectional twin study allows some discrimination of
direction of causation. For example, the strong hypothesis that the only reason traits
A and B correlate is because A causes B may be rejected
with data collected from twins on one occasion. Alternatives such as B causes
A or that there is a reciprocal interaction between traits may
give a significantly better fit to the data. However, a simple two factor model of
genetic, shared and common environment components will
always fit the data at least as well as the casual and reciprocal models. A priori
grounds or the principle of parsimony may provide alternative
means of discrimination. The power of the design is explored in bivariate
and trivariate cases. Most power is found for intermediate
correlations between traits, and when the genetic architecture is widely different.
Application to self-report data on depression and perceived
social support from the Virginia Twin Survey shows that it is difficult to discriminate
between a reciprocal interaction model and a factor
model, but unidirectional causal models may be rejected.
1.

Department of Human Genetics, Medical College of Virginia, Box 3, Richmond,
VA 23298

2. Supported by NIH Grants MH-40828 and AG-04954.

Developmental effect and maternal pup care behavior in mice bearing fuzzy alleles2.

1. Genetique, Neurosenetique et Comportement, URA 1294 CNRS, Universite Paris V, 45 rue des St Peres, 75270 Paris Cedex 06.
2. Supported by CNRS (URA 1294), Universite Paris V, (UFR Biomedicale) and grants from the Fondation pour la Recherche Medicale.

MARIKA NOSTEN-BERTRAND1, M. CHAOUI1., P. SIGNORE1, H.DEGRELLE2 and P. ROUBERTOUX1
Is there a Functional Link Between the Major Histocompatibility Complex, Testosterone, Brain Asymmetry and Handedness in Mice?
Preliminary results.

The possible functional association between the major histocompatibility complex (MHC), testosterone, brain asymmetry and handedness
was tested in mice because: 1/ animals exhibit a reliable paw preference (Collins, 1968, Journal of Heredity 60, 117-119; Nosten and coll.,
1988, Behavior Genetics 18.6). 2/ the MHC (H-2 in mice) is involved in sensitivity to testosterone (Ivanyi, 1972, Nature 238, 280-281).
3/ an association between testosterone sensitivity and handedness has been demonstrated using the Tfm mutation (Nosten and coll., Journal
of Endocrinology, 121, R5-R7). 4/ an association between H-2 and handedness has been demonstrated using congenic strains for (NostenBertrand and al., 1989, Behavior Genetics 19.6).
The functional link hypothesis was tested using F2 segregating generation between the two congenic BALB/cJ (H-2d) and BALB.C3H (H2k) strains, BALB.C3H being more strongly lateralized than BALB/cJ. The design was as follow: 1/ F2 subjects are tested for handedness
using Collins paradigm. 2/ In males, testosterone was measured in peripheral plasma using a radioimmunology assay. 3/ H-2 haplotyps (k,
d, k/d) were identified by haemagglutination. 4/ Finally, animals were sacrified for the study of anatomical brain asymmetries.
According to the Geschwind hypothesis, one may expect that H-2k haplotype is associated with a low level of testosterone, higher brain
asymmetry and strong lateralization.
1. Laboratoire de Genetique, Neurogenetique et Comportement,URA 1294 CNRS, UFR Biomedicale, Paris V,45 rue des Saints-Peres, 75006
Paris, FRANCE.
2. Lab. Biochimie Endocrinienne, UFR Biomedicale,45 rue des Saints-Peres, 75006 Paris, FRANCE.
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HELMUTH NYBORG1
The nature of nature-nurture interactions.

Individual differences are often studied in the framework of models of nature-nurture interaction. Prevailing models are based on the
assumptions that (1) genes unfold in splendid isolation, that effects of genes related in (2) an additive and (3) linear fashion to
environmental effects to produce different phenotypes and finally, that (4) individual differences are best studied in terms of statistical
variation around a population mean. It becomes increasingly clear, however, that the four assumptions are often violated and the models
leave specific mechanisms and locus of action unexplained. New models are, therefore, needed. Recent research suggest that hundreds or
thousands of genes can (permanently or transiently, partly or totally) be switched on or off by endogenous or environmental effects. The
biochemistry of the modulation of gene expression seems to work in a curvillnear and non-additive fashion, and profoundly influences
body, brain, and consequently behavioral development. To accommodate for these findings new models must be more specific and dynamic
than the old, and non-linear. The new models should further direct attention to questions of mechanisms and locus of action and explain
intraindividual patterning of, as well as interindividual variation in, covariant trait development.
1.

International Research Center for Psychoneuroendocrinology, Institute of Psychology, University of Aarhus, Denmark.

M.DOLORES OCHANDO1 and FRANCISCO J. AYALA2
Mating speed and copula duration in Drosophila equinoxialis strains selected for sexual isolation.

Two allopatric subspecies, D. equinoxialis equinoxialis and D.e.caribbensis yield sterile male hybrids, but exhibit no sexual isolation.
After more than 200 generations of selection sexual isolation has become nearly complete between strains of the two subspecies, although
somewhat asymmetric. We have studied mating speed (MS) and copula duration (CD) in two selected and two unselected strains, one of each
subspecies. MS has increased in the selected strains; it is significantly faster in selected D.e.equinoxialis than in any of the other three
strains. CD has decreased in the selected strains; it is significantly shorter in selected D.e.caribbensis than in any other strain. These results
can be interpreted in terms of the combined effects of selection for sexual isolation and adaptation to laboratory culture conditions.
1. Dpto. Genetica, Facultad CC. Biol6gicas, Universidad Complutense, 28040 - Madrid, Spain.
2. Dept. Ecology and Evolutionary Biology, University of California, Irvine, CA 92717, U.S.A.

TANIA A. PAVLOVA'
The genetics of motor and cognitive response time in three isolated human populations (sponsored by K.B. Bulayeva).
This study is based on three native highland groups from Daghestan and Georgia (in the Caucasus region of the USSR) which are distinct
both genetically and geographically. The interest was in speed of behavioral activity as assessed by the number of items on non-verbal
cognitive tasks attempted in a given time-period and by the tempo of tapping on a motor task. Test-retest reliabilities of these measures
varied between 0.6 and 0.75. Based on nuclear family data, heritabilities (without correcting for attenuation) were 35-40% for speed on
components of the cognitive task and 60% for speed on the tapping and on other motor tasks.
While the work of Henderson has clearly demonstrated the differential selective values of animal activity in various situations, much less is
known about the adaptive value of motor activities in humans. This is examined in a tapping tasks where the distribution of interindividual
responses was used to define three different phenotypes (slow, normal and fast). These three phenotypes demonstrated different patterns of
relationship to biochemical, morphological and behavioral parameters. The results are discussed in terms of human adaptation to their
environment and the relevance of these measures to practical activities of adaptive significance.
1.

N. Vavilov Institute of General Genetics, USSR Academy of Sciences, Gubkin St 3, Moscow 117809, USSR.
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NANCY L. PEDERSEN1,2, and J.R. HARRIS2
Functional Capacity and Activities of Daily Living.

consequence of general
One important aspect of the behavior and health interface which is particularly relevant to studies of the aged is the
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Department of Environmental Hygiene, The Karolinska Institute, Stockholm, S -10401 Sweden.
2. Center for Developmental and Health Genetics, The Pennsylvania State University, University Park, PA 16802.
3. Supported by MA Grant AG04563 and the MacArthur Foundation Research Network on Successful Aging.
1.

NANCY L. PEDERSEN1'2, G.E. McCLEARN2, R. PLOMIN2, and J.R. NESSELROADE2
Importance of Genetic Effects on Cognitive Abilities in the Elderly.
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Department of Environmental Hygiene, The Karolinska Institute, Stockholm, S-10401 Sweden.
University, University Park, PA 16802.
2. Center for Developmental and Health Genetics, The Pennsylvania State
Network on Successful Aging.
Research
Foundation
3. Supported by MA Grant AG04563 and the MacArthur
1.

TAMARA J. PHILLIPS1, S. BURKHART-KASCH2, and J.C. CRABBE1
Behavioral sensitization to locomotor stimulant drug effects in FAST and SLOW mice.
and SLOW mice were selectively bred for differences in
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Research Service (151W), VA Med. Ctr., Portland, Oregon 97201 USA.
Portland, OR 97201.
2. Department of Medical Psychology, Oregon Health Sciences University,
AA05828, AA06243, and AA06498.
Grants
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3. Supported by the Department of Veterans
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KAY PHRLIPS1 and ADAM P. MATHENY, Jr.1

ROBERT PLOMIN1

Quantitative genetic analysis of cognitive development and adult attainments2.

Behavioral Genetics and Behavioral Health.

At the Louisville Twin Study, we observe an average correlation of .21 between grandparent educational
level and grandchild IQ at age three
years for approximately 1500 adult-child pairs; the corresponding average correlation for grandparent
occupational status is .22. For parentoffspring comparisons, these average correlations rise to .40 for parental educational level and
.38 for parental occupational status for about
1300 pairs. Parental adult IQ correlates on average .55 with offspring IQ at age three. A
multi-generational perspective is combined with
developmental and multivariate models in assessing biological and cultural influences on individual
differences in cognitive development in
children and in predicting adult outcomes in educational level, occupational status and IQ. Extensions of twin-family
methodology clarify
the sources of change and continuity while bringing into view the salient dimensions of parental contributions.
We present the results of
fitting quantitative genetic models to three generations of multivariate and longitudinal twin-family data.

The intersection between behavior and health--known as behavioral health, behavioral medicine, or health psychology--is especially ripe
for the application of behavioral genetic strategies. It is increasingly clear that behavior is a major factor in promoting health and in
preventing and treating disease, but genetic contributions to behavioral health variables have scarcely been considered. For example, there
is surprisingly little research on the genetic and environmental provenances of such favorite behavioral health variables as stress,
mechanisms for coping, risk-taking behavior, life styles, attributions of self-efficacy and of health and illness, exercise, and nutrition.
Another needed area of research involves genotype-environment interaction: Interaction between genetic propensities and the success of
such interventions as cessation of cigarette smoking, diet modification, and control of hypertension. In addition to univariate behavioral
genetic analyses of the variance of such variables, multivariate analyses are needed to understand the genetic and environmental origins of
covariance between such variables and health and illness. Behavioral genetic research relevant to behavioral health have largely been
limited to personality (especially "Type A" personality) and to alcohol use. In this symposium, biomedical and behavioral data from the
Swedish Adoption/Twin Study of Aging (SATSA) are examined from the perspective of behavioral health.

1.

The Louisville Twin Study, Child Development Unit, Department of Pediatrics, School of Medicine,
University of Louisville, Louisville,

KY 40292.

2. Supported by grants HD-22637, HD-531658, and MH-39772.
1.

Center for Developmental and Health Genetics, The Pennsylvania State University, University Park, PA 16802.
MA grant AG04563 and MacArthur Foundation Research Network on Successful Aging.

2. Supported by

TAMARA J. PHILLIPS1, S. BURKHART- KASCH2, and C. C. GWIAZDON1
Drug Effects on the Locomotor Activity of Diazepam-Sensitive (DS) and -Resistant (DR)
Mice.
Selective breeding has produced diazepam-sensitive (DS) and -resistant (DR) mouse lines,
differing in sensitivity to the discoordinating
effects of the benzodiazepine (BZ), diazepam (DZ). Line differences in the locomotor activation
produced by DZ, ethanol, and pentobarbital
have been previously reported, and represent correlated responses to selection. These results
suggest that a common mechanism mediates
sensitivity to the stimulant effects of these drugs. We have extended our observations
to include the stimulant, amphetamine, the BZ,
flunitrazepam (FLU), and the purine, inosine, controversially described as an endogenous
BZ. Small, dose dependent line differences were
seen in the amount of locomotor activation produced by amphetamine (2.5-10 mg/kg), DR
mice were stimulated by FLU (5-45 mg/kg) while
DS mice exhibited depressed activity, and inosine (10-200 mg/kg) depressed the
activity of both lines similarly. Finally, administration of
the BZ antagonist, Ro15-1788, 2-min prior to DZ treatment completely antagonized both
the DZ-induced stimulation of DR mice, and the
locomotor depression of DS mice. However, while Ro15-1788 did block FLUinduced
depression of DS mice, it was ineffective in
antagonizing the FLU stimulation of DR mice. These results indicate the need for specific
studies of neurochemical mechanisms mediating
these locomotor drug responses.
1.

Research Service (151W), VA Med. Ctr., Portland, Oregon 97201 USA.

2. Department of Medical Psychology, Oregon Health Sciences
University, Portland, OR 97201.
3. Supported by the Dept. of Veterans Affairs and by ADAMHA

Grants AA05828, AA06243, AA06498, DA05228, and NS23927.

CAROL A. PRESCOTT1 and IRVING I. GOTTESMAN1
Biometric Analysis of MMPI Profiles: Personality Structure of Psychotic Twins and Their "Unaffected" Cotwins

The genetic contribution to many psychotic disorders is well-established, but the mechanisms of transmission remain unclear. The search
continues for clinical and psychometric markers of these disorders. One strategy for identifying these characteristics is to study the
personality structure of the relatives of affected individuals. Studies of family members of schizophrenia and bipolar affective disorder
patients have shown MMPI deviances among clinically unaffected relatives. Twin studies provide a means to establish that such
abnormalities and clinical illness have a common genetic etiology, rather than being attributable to shared family and cultural experience. It
is also crucial to demonstrate that the atypical personality characteristics of relatives are specific to the disorder being studied, rather than
being characteristic of individuals predisposed to any form of major psychopathology.
We use data from the Washington University (St. Louis) Twin Study to study the biometric structure of various MMPI indicators of
psychosis. We employ structural modeling to analyze means and covariances simultaneously within MMPI profiles, then compute biometric
estimates for this underlying psychometric structure. We examine the within-pair univariate and multivariate profile similarities of
schizophrenic and bipolar patient probands and their community-dwelling cotwins, and then contrast these groups with patients with
various nonpsychotic psychiatric disorders and their cotwins. Implications of these results for prediction of psychosis and for psychiatric
nosology are discussed.

Department of Psychology, University of Virginia, Charlottesville, VA 22903.
2. Supported by NIH Grant MH31302 and AA05539.
We are indebted to Drs. G. Carey, G. Vogler, and J.W. Knesevich for their roles in the Washington University Twin Study. We thank J.
McArdle and E. Turkheimer for their helpful suggestions.
1.

S.D PIYNKOVA1

Genetic influences in short-term changes of efficiency of problem solving.
The study is a part of the ongoing longitudinal project. 67 pairs of twins (35 MZ
and 32 DZ) were tested twice - at 6 years (before school)
and at 8 years (at the second form). They solved problems, which demand
prognostic abilities (6 consequent stimuli were presented and the
task of the subject was to predict the sixth one). The test included the
problems with three levels of complexity. In the situation before
training there is significant difference in intrapair correlations between
MZ and DZ (.535 and .118). Training differently influences
intrapair similarity of MZ and DZ twins. MZ and DZ correlations after
training are .493 and .564. The results are diacussed in terms of the
role of genetic influences in psychological mechanisms of problem solving,
when the levels of acquisition of the strategy are different.

Laboratory of Genetic Psychophysiology and of the Development of the
Individuality, Institute of General and Educational Psychology,
USSR, Moscow, 103009.
1.

RICHARD D. RENDE1 and CHERYL L SLOMKOWSKI1
Shared and Nonshared Environmental Influences: A Comparison of Adopted and Nonadopted Siblings.

This study examined sources of shared and nonshared variance between 57 adopted sibling pairs (mean ages 4 and 7 years) and 67 nonadopted
sibling pairs (mean ages 4 and 7 years). Two global indices of sibling behavior (positive and negative) were derived from observations of
sibling-sibling-mother triads and maternal interviews; a global measure of maternal behavior to each sibling was also obtained from
videotaped observation. A multiple regression model in which one sibling's score was predicted from the co-sibling's score and family
constellation variables was employed to estimate shared variance between siblings, shared variance due to family constellation, nonshared
variance due to family constellation, and nonshared residual variance. Results indicated genetic influence on both sibling behavior and
maternal behavior in that shared variance between siblings was greater in the nonadoptive pairs. Family constellation variables accounted
for only a small proportion of the nonshared variance, for both adopted and nonadopted siblings. Implications for research on shared and
nonshared influences are discussed.
1.
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SALLY-ANN RHEA1, LISABETH FISHER DILALLA1, and LON
R. CARDON1
The Colorado Adoption Project Longitudinal and genetic analyses
of the Infant Behavior Record2.

Bayley's Infant Behavior Record (IBR) is a tester rating scale used
for assessing infant test-taking behaviors at ages 1 and 2 years. The IBR
is used in the Colorado Adoption Project (CAP) at years 1
and 2; modified versions have been implemented at years 3, 4, and 7. Initial
analyses at years 3 and 4 suggested possible stability from years
1 to 4 (Plomin, De Fries, & Fulker, 1988, Nature
and Nurture During Infancy
and Early Childhood Cambridge: Cambridge Univ. Press). The current
analyses extend the previous ones and include the 7 year data. Factor
analyses at each age yielded three factors comparable across age: Task
Orientation, Activity, and Affect/Extraversion. The stability of these
factors was determined via a longitudinal analysis using repeated measures
MANOVA. All three factors were stable, suggesting that they are
tapping similar constructs at each age and that children score similarly
across time. In addition to collecting IBR data on the CAP probands
in both adoptive and control families, siblings have been tested,
allowing the determination of genetic and environmental components for
each of the IBR factors. All factors showed fair to high heritability
(.11 - .85) in the early years; Activity also showed high heritability at
age 7. Shared environment varied by factor. The results
suggest that these factors are more heritable at the younger ages; environment
becomes more important in middle childhood at the time that most
children are entering school.
1.

Institute for Behavior Genetics, University of Colorado, Boulder, CO 80309.

2. Supported by grants HD-10333, HD-18426, and HD-07289
from NICHD and MH-43899 from NI/v1H.

LAWRENCE A. RODRIGUEZ1 and J. R. WILSON'
Prediction of Alcohol Consumption from Alcohol Sensitivity Scores2.

Subjects who participated in the Colorado Alcohol Research on Twins and Adoptees (CARTA) project from 1983 to 1988 were measured on
several cardiovascular, motor, cognitive and subjective tasks in order to assess the effect of dosing to 0.1 g/dl of ethyl alcohol. On each
anniversary of their initial testing, subjects are mailed 3 questionnaires which inquire about their alcohol consumption, life events in the
past year and frequency of experiencing specific alcohol-related problems. We tested the hypothesis that those individuals who were
relatively insensitive to the 0.1 g/dl dose of ethyl alcohol are at risk for increased alcohol consumption. From the CARTA test battery, 6
motor coordination tasks were selected as predictors of subsequent alcohol consumption. For alcohol sensitivity, Studentized regression
residual (initial alcohol round on baseline) scores were computed for each of these 6 tasks. Since each of the 6 was standardized, a "motor
sensitivity" scale was formed by summing the 6 scores. Questionnaires returned during 1989 were used to determine g of alcohol per month
per kg body weight each subject consumed in that same year. Scores for how often a subject experienced a particular alcohol-related problem
and for how often they got drunk in the past year were also obtained from the 1989 questionnaires. The 6 motor sensitivity measures and the
motor sensitivity scale were correlated with current reports of alcohol consumed (g/kg/mo). The Pearson correlations were low (.01 to .10)
but in the expected direction, with alcohol-insensitive individuals currently drinking more. The frequencies for getting drunk and
experiencing alcohol-related problems were also correlated with the motor sensitivity scale. These correlations (.13 and .16) indicate that
alcohol-insensitive individuals are currently getting drunk more frequently and have experienced more alcohol-related problems. Thus, the
basic hypothesis is supported, but the predictive power is low.
Institute for Behay. Genetics, University of Colorado, Boulder, Colorado 80309-0447 USA.
2. Supported by NIAAA grant AA08118. We thank K. Watson & M. Roberts for assistance.

JOHN RINGO1, DANIEL SEGAL2, and RUTH WERC.L.BERGER2
Sexual behavior in apterous mutants of Drosophila melanogaster.

1.

apterous (ap 2:55.2) mutants reduce wing size and juvenile hormone
levels

to allele-specific degrees; some alleles reduce survival and
fertility. We characterized female receptivity, male sexual behavior,
and sex appeal of both sexes, at 1, 2, and 3 days post-eclosion, in
complementation tests among four recessive alleles, wild-type,
a dominant allele, and a deletion of ap. Two alleles, ap4 and ap56f,
reduce
female receptivity. Three alleles, ap4, ap56f and apc, reduce all
components of courtship (wing displays are necessarily absent in some of
the genotypes). ap mutants have4 quasinormal female sex appeal, but
three alleles, ap4, ap56f, and apc, extend young male sex appeal for
2
or more days. All these behavioral effects map to the ap locus.
Female receptivity is correlated with level of juvenile hormone.

The Scheinfeld Center for Human Genetics, Hebrew Univ., Jerusalem,
ISRAEL.

1.

2. Dept. of Microbiol., Tel Aviv Univ., Tel Aviv, ISRAEL 3.
Support: The Scheinfeld Center
and Herz & Recanati Foundations.

of Hebrew Univ., the Israel Cancer Res. Fund,

PIERRE L. ROUBERTOUX1

Association of certain traits with the Major Histocompatibility Complex
(MHC)2
Several studies conclude to an association of diseases or traits in the
normal range of variation with the MHC. The methods employed to
demonstrate the association and the genetic interpretation of
these linkages will be discussed here.
Particular attention will be paid to testosterone metabolism and association
with genetic variants in the H-2 or HLA region.

RICHARD J. ROSE1 and KAREN OBREMSKI1
Twin-Family Research Studies of Three Personality Scales Predictive of Use and Abuse of Alcohol2.

Previous research documents moderate heritabilities for patterns of alcohol consumption, for transitions to high-density drinking, and, for
lifelong abstinence, as well. We report data from twin-family research with three MMPT scales that are associated with patterns of use/abuse
of alcohol: the scales are MacAndrew (MAC), criterion-keyed items discriminative of hospitalized alcoholics and patterns of alcohol
consumption in the general population, and Pd (Scale 4), and REL (religious fundamentalism) -- scales indirectly associated with alcohol
use. Our samples are (i) 410 like-sex twin pairs, ages 14 - 33, and subsets of their parents, and (ii) 1, 686 members of 451 nuclear families
ascertained from college students enrolled in psychology classes at Indiana University. The twin comparisons confirm significant heritable
variance in each of the three personality scales, with a replicated h2 of 0.4 for MAC in twin brothers and sisters. Nuclear family results are
consistent with twin data: All parent-offspring and sib-sib correlations are significant. Our results reveal that genetic variance in
personality factors associated with high density drinking is similar in magnitude to other behavioral indices of risk for alcohol abuse, and
provide important -- and unusual -- evidence for the generalizability of twin data in nuclear families of non-twins.

Department of Psychology, Indiana University, Bloomington, IN 47405.
2. Data-collection supported by NIAAA grants AA-06232 and M-07611, and by NIAAA Training Grant Fellowship AA-07462, awarded to
1.

K.O.

Genetique,

Neurogenetique, Comportement, URA 1294 CNRS, 45 rue des
Saints Peres, Paris 75006.
2. Grants from CNRS (URA 1294), Paris V, Fondation pour
la recherche m6clicale.
1.
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RICHARD J. ROSE1'2, JOE C. CHRISTIAN2, and KAREN
OBREMSKI1
Subjective Reactions to a Challenge Dose of Alcohol: A
Laboratory Twin Study3.

Individual differences in subjective reaction to moderate levels
of alcohol vary dramatically. Situational, developmental
and familial factors
contribute to such variation, and it remains uncertain how
much of the variance is consistent across situation,
stable through development,
and associated with enduring individual and familial characteristics.
To address these questions, we are engaged in challenge
tests with twin
and singleton volunteers, and we here report on preliminary
analyses of data from 92 like-sex twin pairs who have
completed an initial
protocol. Behavioral, psychophysiological, and subjective
reactions were assessed at baseline and at various periods
following oral
consumption of 0.66 ml/Kg alcohol. Twins were concurrently
tested in adjacent, but separate rooms, following a four-hour
fast. This report
focuses on subjective responses, which were measured
with 5 scales from the Bodily Sensation Scale (BSS), previously
shown sensitive to
moderate doses of alcohol. Twin analyses of BSS
ratings at two time periods after drinking, and of change
scores from baseline, suggest
some genetic variance in dimensions of subjective
response to non-intoxicating levels of alcohol, despite no
evidence of a genetic
influence on breath alcohol content 45 minutes post-consumption.

Department of Psychology, Indiana University, Bloomington,
IN 47405.
2. Department of Medical Genetics, Indiana
University School of Medicine, Indianapoiis, IN 46223.
3. Supported by NIAAA Grants M-06232
and AA-07611; K.O.is supported by "Training in Genetic
Aspects of Alcohol", NIAAA Grant AA07462.
1.

PAK C. SHAM1, PETER McGUFFIN2
A Monogenic Model of Schizophrenia.

Pooled familial morbid risk data of schizophrenia (Gottesman and Shields, 1982, Schizophrenia: the epigenetic puzzle, New York,
Cambridge University Press) fit polygenic models more closely than monogenic models (McGue, Gottesman and Rao, 1985, Resolving
genetic models for the transmission of schizophrenia, Genetic Epidemiology, 2: 99-110). However, it is well known that the inheritance of
schizophrenia is complicated by reduced reproductive fitness and possibly assortative mating, and these factors were not allowed for in the
model fitting. We have constructed a model of monogenic inheritance which incorporates reduced reproductive fitness and assortative
mating, and a number of other parameters including mutation, carrier advantage, and common twin environment. Models fitted by guessing
and trying out various parameter values gave morbid risk predictions fairly close to pooled data reported in the literature. We will now
perform formal model fitting by an optimization routine. This monogenic model may prove a viable alternative to polygenic models of
schizophrenia, and may have potential implications in the search for a major locus.
1.

Genetics Section, Institute of Psychiatry, UK.

2. Department of Psychological Medicine, University of Wales College of Medicine, UK.

N.F.SHLYAHTA1
The study of the intraindividual differences of activity (9-10 years old children).

PEI ER H. SCHONEMANN1
A critique of the Jinks and Fulker reanalysis of Shields'
identical twin data.

links and Fulker' (1970 Psychol. Bull. 73, 311-349)
has been widely cited all through the late 80's as evidence
that "Genetical models that
are... applicable to metric traits in all plants and animals
fit the various kinship correlations for IQ remarkably well"
(A. Jensen, 1980, Bias
in Mental Testing, Free Press, New York). - However,
a reanalysis revealed that Shields' identical
twin data (J. Shields , 1960, Mono ygotic
Twins brought ,pp apart and brought
together, Oxford University Press, London)
consistently violate the qualitative predictions of the
genetic model Jinks and Fulker fitted to them: Their model
predicts (a) that E(MSBA+MSWA) = E(MSBT+MSWT),
5 E(MSBT-MSWT), and (c), consequently, TA 5 rr
(b) that E(MSBA-MSWA)
for the intraclass correlations. The Shields
data violate prediction (a) 7 out of 8 times
(88%), prediction (b) 8 out of 8 times (100%) and prediction
(c) 7 out of 8 times (88%). In (Schonemann,
in press, cahier de psvchologie
cognitive) it is shown in more detail that, by contrast, a purely
environmental model fits these data better by a factor
of 2. For related results
see also ( Schonemann, 1989, Bull. Pscychon. Soc. 27,
175-178).

=

1.

Department of Psychological Sciences, Purdue University,
West Lafayette, Indiana 47907 USA.

JOHN PAUL SCOTT1
Effects of Social Organization on Evolution.

Genetically based evolution is dependent upon the interaction
of 4 categories of change processes: Mutation,
Sexual Reproduction,
Inbreeding, and Differential Survival (Natural Selection). Evolutionary
biological evolution on social behavior, neglecting the major feedback theorists commonly confine their reasoning to the effects of
effects of social organization on evolution. Among
Subdivision of a population into local demes with consequent
these are:
inbreeding; Social selection, i.e., selective
survival and reproduction of
individual organisms adapted to life within the society; Magnification
of the effects of mutation on social behavior
through extension to all
relationships of the mutant individual; Inbreeding either decreased
or increased through mating systems; Selective
survival of societies as
wholes; Reduction of Physical and Biotic Selection; Synergistic
interaction between genetic variation and
complexity of social
organization.

The object of study were psychological indicators of activity in cognitive sphere.The subjects were monozygotic (MZ) and dizygotic (DZ)
twins (23 and 17 pairs).
Experiments included a number of cognitive tasks, showing: 1.The facility to establish and generalize relations among notions (symbols).
2.Styles of cognitive processes. 3.dynamic temperamental features (speed, diversity of modes, the tendency to continue an action. All of
which.accordingly to V.Nebylitsin's concept, form temperamental activity).
Preliminary analysis of the intraindividual differences shows the role genotype: in field-dependent-independent cognitve style; in dynamic
features of temperamental activity while fulfilling more difficult psychomotor task, in cognitive tasks, including spatial tasks.
In the ongoing study the aim is to check the results on the larger twin sample.
1.

JUDY L. SILBERG1 and KENNETH S. KENDLER1,2
Bias in twins' ratings of depressive symptoms: A genetic analysis.
A multivariate model that includes rater bias and correlated errors of measurement was used to analyze the self ratings of lifetime prevalence
of depressive symptoms of 463 monozygotic and 308 dizygotic female twins and the ratings of them by their cotwins. The model provides
an excellent fit to the data, (X263 =58.96, p=.62) and shows that the validity of psychiatric information obtained from family members is
significantly effected by questionnaire format as well as twins' tendency to bias or 'project' their own experience of depressive symptoms
upon their cotwin when rating the cotwin's lifetime history of symptoms. Consequently, using an informant's rating (the cotwin) leads to
twin correlations two times higher than correlations derived when using the twins' self ratings, thereby effecting the estimation of genetic
and environmental influences on depressive symptoms. Not all twins are equally inaccurate in their ratings however; those twins who report
a history of depressive symptomatology appear to be more accurate than those twins without a lifetime history of symptoms. The
implications of these findings for questionnaire design and methods of data collection that rely on ratings from relatives for obtaining

diagnostic information will be discussed.
1.

1.
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3. Supported by NIH Grant AG-04954 and MH-40828.

Abstracts Sh-Si - 55

Abstracts
SANDRA M. SINGER1 , M. J. COSGROVE1 , and L. A. DEVILLEZ1
Dermatoglyphic Abnormalities Related to the Etiology of Autism.

Evidence continues to accumulate about abnormal finger and palm prints associated with
such phenomena as chromosomal defects, prenatal
exposure to rubella, certain forms of mental retardation, and, recently, infantile autism.
Several small studies, analyzing the dermatoglyphic
patterns of autistics, provide evidence that abnormalities seem to be associated with this
severe disorder of early childhood; although the
specific characteristics vary from study to study. This report presents data drawn from
an analysis of finger and palm prints of approximately
50 well-diagnosed, autistic individuals and 50 age-matched controls. Preliminary
findings suggest that associations exist between certain
dermatoglyphic characteristics and infantile autism. These findings and their implications
for a biological/genetic theory of autism will be
discussed.
1.

Department of Psychology, University of Southern Indiana, Evansville, Indiana 47712.

2. Supported by the Stallone Fund for Autism Research.

MARIA B. SOKOLOWSKI1 and J. STEVEN DE BELLE1
Behavior-genetic Analysis of foraging locus in Drosophila.
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LEE ANNE THOMPSON1, DOUGLAS K. DE I FERMAN1
Developmental Changes in Genetic and Environmental Influences on Cognitive Abilities and Academic Achievement During Childhood2.

Developmental change in the relative contribution of genetic and environmental influences during childhood is a relatively unexplored area.
Twin and adoption data have suggested that heritability of IQ increases through infancy and early childhood. Few studies involving IQ and
academic achievement have been conducted during the elementary school years, the period that involves the transition into formal
schooling. The current study includes 120 pairs of MZ and 102 pairs of DZ twins who participated in the Western Reserve Twin Project. The
twins ranged in age from 6 to 12 years. All twins were administered the Wide Range Achievement Test, the Wechsler Intelligence Scale for
Children, the Metropolitan Achievement Test, and a battery of specific cognitive ability tests which yields four factor scores representing
Verbal and Spatial ability, Perceptual Speed and Memory. A variation of the regression approach detailed in LaBuda, DeFries and Fulker
(1986, Genetic Epidemiology, 3, 425-433 was used to estimate h2 and c2, changes in h2 and c2 with age and to provide significance tests for
all the estimated parameters. Three measures representing mathematical ability provided significant changes in c2 and h2 across age. The
influence of common family environment appears to increase and heritability decreases during the middle childhood and early adolescent
years for math skills. Although the remaining cognitive and achievement measures did not provide significant changes in either h2 or c2, a
general trend of increasing environmental effects and decreasing heritability was manifested. The results suggest that the transition into
formal schooling may spur a period of increasing environmental impact for some cognitive skills.
Department of Psychology, Case Western Reserve University, Cleveland, OH 44106.
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Rover/sitter is a naturally occurring larval foraging polymorphism in Drosophila
melanogaster which has a polygenic pattern of
inheritance comprised of a single major gene (foraging) and minor modifier genes.
Localizing genes for quantitative traits by conventional
recombination mapping is a formidable challenge because of environmental variation,
minor genes, and genetic markers have modifying
effects on continuously varying phenotypes. We have localized for to 24C2-5
on the polytene chromosome map and produced a lethal
complementation map of the region. Rover and sitter larvae differ in locomotion during
feeding. The river allele (forR) is dominant to the
sitter allele (fors). for is a vital locus, essential for survival; larvae homozygous deficient
for the gene exhibit a pupal lethal phenotype. We
are currently making progress towards cloning for.
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G.C.M. VAN BAAL1 , D.I. BOOMSMA1 , J.F. ORLEBEKE1 , and C.J. VAN OEL1
Genetic analysis of reaction times in a choice reaction time task.

Reaction times were recorded during two sessions of an auditory choice reaction time task in 160 adolescent twin pairs and their parents.
Each session consisted of 36 trials. 18 were high tones (1000 Hz) and 18 were low tones (500 Hz).
Mean reaction times were calculated for all trials, for the six fastest trials, for high frequency, and for low frequency trials. Intraclass
correlations for twins, spouses, and regression of mid-parents on mid-offspring are given.
1st / 2nd session

KRISTIAN TAMBS1
Convergence and Divergence During Marriage for a Large Sample of Spouses.

From a population consisting of 85,125 persons aged 20 years or more, 88.1%
participated in a governmental health screening.
Information which made possible an identification of years of marriage, blood pressure,
height and weight, and indicators of life style,
personality, and quality of life were available for 24, 353 pairs. The large sample permits
testing of convergence/divergence among spouses
during marriage. For most of the variables, the spousal correlations were heterogeneous
across groups with various marriage length. There
was evidence of convergence and divergence, but, although statistically significant,
the trends were slight for most of the variables.
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all trials

34/34
31/31
35/35
30/30
28/28
154/150
152/148

.59/.73
.25/.18
.32/.21
.08/.00
.14/.20
.16/.22
.11/.18

6

fastest trials

.42/.65
.14/-.07
.22/-.10
.17/-.15
.00/.31
.13/.20
.07/.10

high tones

low tones

.49/.60
.29/.27
.36/.24
.00/.08
.16/.12
.10/.21
.12/.20

.60/.66
.02/.01
.20/.22
.06/-.08
.16/.34
.21/.20
.10/.15

Heritabilities for the best fitting model (G, E) were different for males and females. H2 (lst/2nd session) for all trials was .54/.66 for males,
and .24/.17 for females. H2 (lst/2nd session) for the 6 fastest trials was .19/.33 for males and .18/.02 for females. H2 (lst/2nd session) for
the high tones was .58/.26 for males and .26/.20 for females, and for the low tones H2 was .40/.58 for males and .15/.18 for females.
1.
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J.H.H.M. VAN DAAL1 , P.J. HERBERGS1 , and J.H.F. VAN ABEELEN1
A Genetic-Correlational Study of Hippocampal Structural and Neurochemical Variation and Variation in Exploratory Activities of Mice.

Our previous work provided evidence that hippocampal opioid peptides form an important neurochemical substrate underlying the genedependent exploratory behavior of mice. A prominent hippocampal opioid is dynorphin B, which resides in the mossy fibers exclusively.
In order to uncover causal relationships between dynorphinergic hippocampal mechanisms and exploration, a quantitative-genetic method
was chosen. For this purpose, mice from the inbred strains C57BL/6, DBA/2, BLN, and CPB-K, as well as mice from a derived heterogeneous
line, HL, were used. Their hippocampal mossy fiber projections were visualized by means of immunohistochemistry, using a highly specific
anti-dynorphin B antiserum. The additive-genetic correlations that were estimated suggest pleiotropic gene effects on locomotion, rearingup, wallleaning, and several dynorphinergic intra- and infrapyramidal mossy fiber (iipMF) variables. Long iipMF, in particular, were found
to be associated with high exploratory activity. By means of radioimmunoassays, the hippocampal level of dynorphin B was monitored in
mice that had been exposed to environmental novelty, as compared to naive animals. Clear evidence was obtained that novelty induces the
release of hippocampal dynorphin B. Furthermore, a low tissue content was found to be causally connected with high exploratory scores. Ychromosomal factors exerted a clear influence on hippocampal dynorphin B. In conclusion, genetic variation in dynorphinergic iipMF
underlies variation in exploratory activities in mouse populations.
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M.B.M. VAN DEN BREE1, J.K. HEWITT1, J.M. MEYER1, M.M. MOSTELLER2, and R.M. SCHIEKEN2
The Development of Personality Factors, measured in children during Adolescence.
A sample of 294 twins pairs (190 MZ, 134 DZ) completed the Children's Personality Questionnaire (CPQ: R.B. Porter and R.B. Cattell,
1979, Handbook for the Children's Personality Questionnaire. Institute for Personality and Ability Testing, Inc. Champaign, Illinois) as

part of a continuing longitudinal project on cardiovascular risk factors. Subjects start participating in the project at age 11 and are measured
several times every 1.5 years thereafter. At the time of this study data on the first three visits (ages 11, 12.5 and 14) were available. A
previously reported analysis on a smaller subsample (J.M. Meyer, A.C. Heath, L.J. Eaves, M.M. Mosteller and R.M. Schieken, 1988,
Personality and Individual Differences, no. 2, pp 203-212) had established three robust factors which were more stable over time than
Cattell's 14 factors. This study replicated Meyer et als factors which we are calling: recalcitrancy; ego strength; and adventurousness, toughmindedness. The first factor loads high on items of non-obedience, hyperactivity, distractibility and low self-control. The second points to
self-assurance, feeling accepted and emotional stability. The third factor indicates adventure seeking, fearlessness and preference for rough
games. An analysis of the genetic and environmental contribution to the stability of the main personality factors will be presented.
1. Department of Human Genetics, Box 3, MCV Station, Medical College of Virginia, Richmond, VA 23298, USA.
2. Department of Pediatrics, Children's Medical Centre, Box 26, MCV Station, Medical College of Virginia, Richmond, VA 23298, USA.
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A parent twin study of the results of a mental arithmetic task.

session consisted of 36 trials.
Data were collected on 160 twin pairs and their parents during two sessions of a mental arithmetic task. Each
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.29/.41
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GEERT A.VAN OORTMERSSEN1 and FRANS SLUYTER1
Behavior.
Studies in Wild House Mice: Y-chromosome and Attacking

house mice is influenced by the Y chromosome, in a similar way as is
Individual variation in attacking behavior of wild West-European
in P.F.Brain and D.Benson eds., The Biology of Aggression, Sijthoff
1981,
S.C.Maxson,
e.g.
demonstrated for inbred mice by others (see
influence is expressed as a differential individual responsiveness to adult
& Noordhoff, The Netherlands). In our mice this Y-chromosomal
individual difference in coping styles, that plays a major role in the population
plasma T levels. These differences are part of a more general
1988, in P.F.Brain, D.Mainardi and S.Parmigiani, eds., House Mouse
J.Busser,
dynamics of this species(G.A.van Oortmerssen and
Behavior, Harwood Academic Publishers, Chur).
ode o U derstandin the Evolutio o Soc'al
co si.
of a pseudo autosomal region (PAR) of the Y chromosome (M.Carlier and
Further investigations confirm the idea on the involvement
, Aussois, France, 11-12) that may recombine
d
eu o e e
fere ce
P.Robertoux, 1988, Abstracts of the
with other chromosomes.
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, and M. CORBIERE1
GERARD VAYSSE1 , A. BOUHOUCHE1 , M. RACHIDI1
in Drosophila melanogaster: A Genetic Analysis.
Extension
Proboscis
Habituation or Conditioned Suppression of

Either
a sucrose stimulus) is observable through different means in Drosophila
Suppression of the proboscis extension reflex (following
G.
Vaysse,
and
1975,
(J.
Medioni,
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of nonassociative learning:
with a repetition of the stimulus every two minutes by a process
of
quinine
stimulation
better
a
trial,
at
each
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the
following
stimulus
C.R. Soc. Biol, 169, 1386-1391) or with an additional
learning: pavlovian conditioning (G. Vaysse, M. Galissie, and M. Corbiere,
associative
of
monohydrochloride dihydrate, by a process
of proboscis extension suppression is better in the second case. Nevertheless,
1988, J. Comp. Psychol. 102, 3, 225-229). The performance
learning (isolated by J. Hirsch and co-workers in the University of Illinois,
the performance depends on the population: (1) Selected lines for
and co-workers in, Wurzburg, R.F.A.) were compared through
U.S.A.); (2) Single-gene structural brain mutants (isolated by M. Heisenberg
both processes.
the genes on which selection acts (G. Vaysse and J. Hirsch, 1989,
Results demonstrate the difference of both processes in relationship with
D.I.S., 68) and with the structural brain mutations.
.
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JO M.H. VOSSEN1 , SJENG M.L. KERBUSCH1 and PAUL KOENE1
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Open-field behavior in rats: a Dial lel Analysis of changes in locomotor activity.

IRWIN D. WALDMAN1, RICHARD A. WEINBERG1 and SANDRA SCARR2
Genotype-Environment Interaction for IQ in a Sample of Transracial Adoptees.

Recently a measure based upon changes of behavior in the open-field has been proposed
by one of us as a predictor of speed of conflict
resolution (Koene, P. (1988): approach avoidance conflict and speed of conflict resolution.
Ph. D. thesis, University of Nijmegen, The
Netherlands). This measure, named delta, refers to the difference in locomotor
activity between two consecutive days; each day locomotor
activity was measured during five minutes. Speed of conflict resolution was
determined in a so-called conditioned punishment paradigm.
Comparisons between strains of rats revealed significant differences with respect to their
delta's. Strains, having a high delta, showed a high
speed of conflict resolution, while strains with a low or even negative delta were slow in conflict
resolution.
To investigate the genetic basis of delta more directly a 4 x 4 diallel analysis was
done with the A x C, B.N., RHA and WKY inbred strains.
In an earlier experiment we found the BN strain to have a high delta and a high speed of
conflict resolution and the RHA strain to have a low
delta and a slow speed of conflict resolution. Six males of each of the four inbred strains and
six males of each cross between two inbred
strains were tested during five minutes in the open-field for two consecutive days. Locomotor
activity on day 1 and on day 2, and the
difference in locomotor activity between both days (delta) were analyzed by means of a diallel analysis
program. From the results it appears
that locomotor activity on day 1 and locomotor activity on day 2 differ in their genetic basis. More interestingly,
the open-field delta shows
an ambidirectional dominance. This implies that selection of either
high or low values of delta is favored. The conclusion is in accordance
with data, previously obtained.

Some authors have argued that genetic and environmental factors may interact for IQ; i.e., that environmental influences on IQ are
conditional on an individual's genotype, or that genetic influences on IQ are expressed in some environments but not others. Although a
number of invesigators have tested for genotype-environment interactive effects for IQ, none has been successful. We examined genotype X
environment interaction for childhood IQ, late adolescent/adult IQ, and IQ change in a sample of 130 transracial adoptees. Specifically, we
examined interactions of natural mother's education and race with 10 adoptive experience and adoptive family variables. The adoptive
experience variables included the number and quality of preadoptive placements, the age at placement, and the amount of time spent in the
adoptive home. The adoptive family variables included adoptive mother's education and IQ adoptive father's education, IQ, and occupation,
and family income, all indexed when the adoptees were first studied as children. Hierarchical regression analyses indicated a number of
statistically significant interactions, or statistical trends for the interactions, of the adoptive variables with natural mother's education and
race. Most of the interactions suggested greater effects of the adoptive variables on IQ for adoptees from less advantaged backgrounds. In
order to take into account the effects of selective placement, these interactions were re-examined partialling out interactions of the adoptive
experience and adoptive family variables with adoptive mother's and adoptive father's education. The genotype X environment interactions
appeared to be reliable, as most of them remained after controlling for selective placement. To our knowledge. these are the first positive
findings for genotype X environment interaction for IQ.

Department of Comparative and Physiological Psychology, University of Nijmegen, P.O.Box
9104, 6500 HE Nijmegen, The
Netherlands
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SALLY J. WADSWORTH1, JACQUELYN J. GILLIS1, and J. C. DEFRIES1
Genetic Etiology of Reading Disability as a Function of Age2.

Composite reading performance data from 99 pairs of identical twins and 112
pairs of fraternal twins (73 same-sex pairs and 39 opposite-sex
pairs) in which at least one member of each pair is reading disabled were subjected to
multiple regression analysis (J. C. DeFries and D. W.
Fulker, 1985, Behay. Genet, 15, 467-473). In order to assess genetic etiology as a
function of age, a basic regression model that predicts a
cotwin's score from the proband's score and the coefficient of relationship was fitted
separately to data from younger (8.3-14.0 years) and
older (14.1-20.2 years) twin pairs. Resulting estimates of h2g (an index of the extent to
which the deficit of the probands is heritable) are
.49 ± .14 and .39 ± .28, respectively. Although these results are consistent with the hypothesis
that genetic factors are less important as a
cause of reading problems in older children (J. Stevenson, P. Graham, G. Fredman,
and V. McLoughlin, 1987 J. Child Psvchol. Psvchiat.
28:229-247), the difference between these two h2g estimates is not significant. Moreover,
a more powerful test of differential etiology that
included age and its interactions as continuous measures in an extended regression
model also yielded nonsignificant results. When the basic
model was fitted to data from twin pairs divided into three age groups (8.3-12.5,
12.6-15.5, and 15.6-20.2 years), estimates of h2g are .48 ±
.15, .26 ± .24, and .76 ± .47, respectively. However, a test
for differential genetic etiology as a quadratic function of age is also
nonsignificant. Although the multiple regression analysis of selected
twin data facilitRtes a statistically powerful test for genetic etiology,
a larger sample of twins will be required to test hypotheses
of differential etiology more rigorously.

Institute for Behavioral Genetics, University of Colorado, Boulder, Colorado
80309.
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PHILIP WELBERGEN1

Genetical Architecture of Courtship Behavioral Responses of Female and Male of Drosophila melanogaster.
Contemporary sexual selection theory considers mate selection to be one of the main functions of courtship. In Drosophila melanogaster.
where the males only offer their gametes and the females mate just a very few times during her life time, adaptive female choice. if it exists,
can be based only on differences among males related to their "genetic quality." One of the attributes that might be reliable indicators of the
male s relative genetic quality is the ability to respond appropriately in signalling interaction with female. Courtship behavior of female
and male in single Pair coatings was recorded and the sequential dependencies between the elements were analyzed according to a first-order
Markov model. The genetical architecture of 10 interindividual transitions of courtship was determined in a replicated 3 X 3 diallel cross.
Aspects of the sexual response profile of males, in particular, are well determined genetically. The biometrical genetical analysis indicated
that there is a natural history in which mainly directional selection pressures have moulded these response profiles. By means of
comparisons between the inbred lines, the importance of adequate communicative interaction between female and male sexual behavior is
emphasized in establishing mating speed and partner choice. Greater aberrations of the sequential action pattern lead to longer courtships.
1.
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DOUGLAS WAHLSTEN1

Behavioral consequences of absent corpus callosum in inbred mice2.
Genetic correlation between measures of brain and behavior, assessed with
recombinant inbred strains or segregating crosses, can detect
pleiotropic gene action but cannot distinguish between common physiological
causation and correlation via separate physiological
pathways. Phenotypic variation within a genetically uniform strain may provide
valuable information about causal mechanisms when the
variation is extreme, as in the case of deficient corpus callosum (CC) in certain mouse
strains. Previous research on behavioral consequences
of deficient and absent CC has suffered from two difficulties: (a) Total absence
of the CC is quite a rare event, whereas the more common
diminutive CC shows remarkably normal interhemispheric connections; (b) Measures
of mouse behavior often have low reliability, which
results in low power of the test of brain-behavior correlation. Larger sample size could
reduce these problems. However, discovery of a new
substrain (BALB/cWahl) with a bimodal distribution of CC size, plus greater attention
to intricacies of the behavioral paradigm, may
provide better answers.
1.
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GLAYDE WHITNEY1, C.G.CAPELESS1, EA.AZEN2, W.G.BEAMER3, B.A.TAYLOR3, D.B.HARDER1, and K.S.GANNON1
A Gene for bitter taste sensitivity (asa) and Salivary Proline Rich Protein (Brip.) genes are closely linked on distal mouse chromosome 64.

The locus influencing sucrose octaacetate avoidance by mice (Soa) was mapped to distal chromosome 6 by linkage analysis with
recombinant inbred (RI) strains, congenic strains, and test-cross progeny. Strain distribution patterns for Soa and J.,dr-1, an electrophoretic
marker locus on chromosome 6, were compared in the SWXL/Ty and SWXJ/Bm RI sets. Recombination was found in 4 of 20 strains. Eight of
11 replicate congenic B6.SW-Ssaa strains retained an Ldr-1 allele from the SWR/J donor of the Soaa (taster) allele. Among 90 backcross
progeny of SWR/J and ABP/Le, 9 displayed aolikdia recombination. From the above data Soa and 1,611.1 are about 9 cM apart. A complete
absence of recombination between Loa and Eria (genontic DNA rflp haplotype) in the 20 RI strains, the 11 B6.SW-Ssaa strains, and in 10
SW.B6-10,13 (nontaster) lines still in development (M7 tested) suggested at least very close linkage (<0.7cM) between Er2 and 521.
1.
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LEE WEI ,ERMAN1 , J. C. LOEHLIN1 , and J. M. HORN1
A 10-Year Followup of Adoptees Whose Biological Mothers had Differed Greatly in IQ.

J. YANA11., M. E. NEWMAN2, C. G. PICK1, Y. ROGEL-FUCHS1, and EIAS A. ZAHALKA1

Pre- vs postsynaptic septohippocampal cholinergic changes and related behaviors after early phenobarbital exposure.

Adoptees whose biological mothers had obtained Revised Beta IQ's of 95 or Z 120 were administered
an IQ test twice, once when averaging
about 7 years and again when about 17 years of age in the Texas Adoption Project. At the
early testing, the offspring of these of two groups
of mothers differed by 15.7 IQ points. At 10-year followup, the mean IQ difference between the two groups
had increased to 19 IQ points.
The proportion of low scoring children of the low IQ biological mothers also had increased; whereas
15% of the children of low IQ
biological mothers had obtained IQ's of 95 at age seven, 44% of them obtained IQ's that low when
retested, despite nondepriving adoptive
rearing environments. Differential subject attrition over the decade and psychometric differences in
the IQ tests may have been partly
responsible for the changes. Implications and threats to the validity of these findings will be discussed,
as well as comparisons to other
studies.
1.

A comparison was made between two outbred mouse stocks HS/Ibg and C57BL x BALB/c (CB) cross (parents Fl, offspring Fz) for their
performance, after early exposure to phenobarbitalin behaviors related to the septohippocampal cholinergic system. Previous studies
implicated this system as the mechanism of early phenobarbital (PhB)-induced behavioral deficits; since transplantation of cholinergic
neurons and manipulating the regulating system reversed the deficits. Here we investigated pre and post synaptic alterations in the system
and its related behaviors after early exposure to PhB. Mice were exposed to PhB prenatally or neonatally. At adulthood, the early exposed HS
mice showed marked deficits in eight-arm maze performance, while CB which performed poorly in the maze, had only a small reduction after
early PhB (possible floor effect). On the other hand, Morris water maze was proven a sensitive test which detected marked PhB-induced
deficits in both stocks (p<0.001). The experiments were proceeded with HS strain. Significant increases in hippocampal muscarinic
receptors Bmax values were obtained in both prenatally and neonatally exposed groups (40-90% and 58-89%
respectively, P< 0.01).
Consistently, a significant increase of inositol phosphate formation was found after prenatal or neonatal exposure to NIB (P<0.05). On the
other hand, no alterations in choline acetyltransferase activity could be demonstrated. The results suggest that early exposure to PhB
appears to induce alterations in postsynaptic components of the septohippocampal cholinergic system and, concomitantly, an impairment
in hippocampus related behaviors.

Department of Psychology, University of Texas at Austin, Austin, TX 78712.

RICHARD E. WIMER1 , and C. C. WIMER1
Congenic Mice for Neuron Number Genes.

1.

Inbred mouse strains C58/J (low) and LOU J (high) represent an extreme range in the number of neurons they possess in
the granule cell layer
of the dentate gyrus of the hippocampus. We have been attempting to transfer genes for high granule cell number
from donor strain LG/J to
partner strain C58 /J. After eleven backcross generations followed by five generations of brother-sister
mating with selection, we are now
recovering individual mice with an LG/J-like phenotype on a C58/J background. Once
the LG/J gene has been fixed in the congenic
this stock should be useful both for studies of developmental mechanisms altering the number
of neurons present in a portion of the adult
mouse brain, and for the examination of behavioral associations.

ADA H. ZOHAR1 and RUTH GUTTMAN1

Familial Aspects of Mathematical Reasoning Ability.
Mathematical ability, like all other cognitive traits studied, is influenced genetically. In addition, around puberty, a distinct and sizeable
gender difference emerges which is maintained throughout life. An even greater gender difference is found for the mathematically gifted. Just
before puberty, boys outnumber girls substantially in high mathematical reasoning ability [HMRA] (C. P. Benbow and J. C. Stanley, 1983,
Science 222, 1029-1031). The present study tests the hypothesis that a major gene on the X chromosome affects HMRA, with a recessive
allele making for outstanding ability. Under this hypothesis, the frequency of HMRA would be higher in males, since the genotype
frequency in males would be the square root of the genotype frequency in females. To test the hypothesis, women mathematicians and their
families were studied. A detailed intellectual history was taken from each member of the family, and some were tested directly for HMRA.
The data fit well to the genetic model. Environmental factors, which may affect the expression of the trait, will be discussed.

Beckman Research Institute of the City of Hope, Duarte, CA 91010, USA
2. Supported by 111H Grant NS18860 and by a Beckman Institute Research Grant.
1.

KUMO YAMAZAKI1, G.K.BEAUCHAMP1, E.LACY2, J.BARD3, and E.A.BOYSE3
HLA-B Transgenic Mice Produce a Unique Odortype.
The Major Histocompatibility Complex (MHC) of the mouse imparts to each mouse an odor that reflects
its genetic constitution at this
region of chromosome 17. We previously found that difference in MHC genes affect the mating choices of mice,
and that mice can be trained
to distinguish arms of a Y-maze scented by odors from mice differing only in this genetic region. We
also showed a raised incidence of
blockage of pregnancy or pseudopregnancy in mated females exposed to the scent of alien males whose MHC type
differs from that of the
mate. As no known gene complex exhibits such vast diversity as the MHC, its potential as a major source
for genetically based signals of
individual identity is great. Transgenic mice provide additional opportunities for studying the regulation and function
of specific genes in
whole organism. We asked whether transgenic mice carrying a human class I gene would produce a distinctive
odor. Mice were successfully
trained to discriminate urines collected from B6.HLA-B7 and syngeneic B6 mice, demonstrating that olfactory discrimination
was possible.
1.

Ross Lab. for Neural Birth Defects, Dept. Anat. & Embryol. Hebrew U.-Hadassah Med. Jerusalem, Israel.

2. Jerusalem Mental Health Center.

1.

Department of Psychology, The Hebrew University, Jerusalem 91905, ISRAEL.

Monell Chemical Senses Center, Philadelphia, PA 19104.

2. Memorial Sloan-Kettering Cancer Center, New York, NY 10021.
3. Department of Microbiology and Immunology, University of Arizona, Tucson, AZ 85724.
4. Supported by NIH grant GM-32096.
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20th Annual BGA Meeting, June 1990

Day

Time

Location

Event

Wednesday,

2:00pm
4:00pm
5:00pm

Entry
Droset
G.Snell

5:30pm
8:30pm

G.Snell

8:30pm

Echelle

Registration
Executive Committee Meeting
Associate Members Meeting
(informal)
Reception
Workshop
Genetic aspects of anxiety/depression in humans and
rats: Nature of the syndrome(s) and veracity of the
model(s). Organizer: P.Driscoll. Participants:
D.Blizard, F.R.Brush, G.Carey, A.R.Cools, D.S.
Janowsky, D.Overstreet, G.P.Vogler.
Workshop
Teaching Behavioral Genetics: Problems and Prospects.
Organizers: R.Guttman, B.Ginsburg.
Participants: M.Carlier, W.Crusio, R.Guttman,
S.Maxon, G.McClearn, M.Sokolowski, J.Wilson.
Discussants: L.Ehrman, B.Ginsburg.

8:45am
8:45am
8:57am
8:57am
10: 18am
10:30am
11:18am

G.Snell

June 6th

Thursday,
June 7th

4:00pm
10:00pm
Friday,
June 8th

8:45am
8:45am
8:45am
10:30am
10:30am
10:30am
11:18am

4:00pm
6:30pm
7:30pm

Bar

Theater
Echelle
Rateau
Echelle
Rateau
Theater
Mezzanine
Ballroom

Symposium
Symposium
Paper Session
Paper Session
Paper Session
Paper Session
Paper Session
Poster Session
Dancing

Theater
Echelle
Rateau
G.Snell
Echelle
Rateau
Theater
Theater

Symposium
Paper Session
Paper Session
Symposium
Paper Session
Paper Session
Paper Session
Business Meeting
(Chair: R. Plomin)
Bar
Reception
Dining Room Annual Banquet
Award Presentations
Presidential Address

Saturday,
June 9th

8:00am
9:00am
9:00am
9:00am
9:00am
10:20am
12:00pm

Droset
Theater

G.Snell
Echelle
Rateau
Rateau

Topic

Lateralization
Genetics, Behavior and Health
Methodology
Human-Behavior Genetics
Social/Regulatory Behavior
Pharmacogenetics
Personality/Neurogenetics

Applications for LISREL
Drosophila Behavior Genetics
Alcohol and Nicotine
Evolution of Social Behavior
Cognitive Abilities
Abnormal Behaviors
Neurogenetics

Dobzhansky and Thompson Memorial Awards
(presented by L.Heston)
"L`herodite et le mileu; l'heretlite du mileu"
(Robert Plomin, Pennsylvania State University)

Executive Committee Meeting
Symposium
Behavior Genetics of Change
Symposium
Neurobehavioral Genetics
Symposium
Selected Lines: Pharmacogenetics
Paper Session
Intelligence
Paper Session
Physiology and Development
Meeting adjourns

Meals will be available in the Dining Room at the following times:
7:45am - 8:30am
Breakfast
12:00pm - 1:30pm
Lunch
7:00pm - 8:15pm
Dinner

