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The use of the term 'progress report', as the title of the 
introduction to Part II of  the multi-author review 'Ge- 
netic models in brain and behavior research', is not 
meant to imply that the reviews contained herein are 
more advanced than the reviews which comprised Part I 
(which, of course, covered other subjects 2, 5, 6, 9), but to 
indicate that further progress has indeed been made in 
this field within the 15 months separating the two parts. 
In addition to this series, several supplements and 'spe- 
cial issues' of journals have appeared, as well as a number 
of individual articles which, coincidentally, have ap- 
proached precisely two of the points stressed in the begin- 
ning of the introduction to Part 13, those being the 
steadily increasing awareness of the importance of genet- 
ic factors in many clinical entities, and an expressed, 
personal desire for the construction of bibliographies of 
the many strains and stocks of rats and mice which are 
available to researchers. 
In regard to the first point, it has been possible to observe 
a substantial increase in the number of articles related 
to the genetics of alcoholism, diabetes, hypertension, 
epilepsy and, in particular, to discover that a database of 
genetically-determined neurological conditions has been 
established, which already covers 1300 conditions with 
3400 references 1. Many of these entities are already re- 
presented by suitable, genetic animal models. At the 
same time (second point), investigators at the National 
Institute of Aging (USA) have produced a comprehen- 
sive bibliography of the nine mouse, and four rat geno- 
types which are obtainable from their colonies; one 
which will, in addition, be periodically updated and re- 
produced 7. It may be hoped that more animal suppliers, 
especially those dealing with such genetically qualitative 
varieties, will follow suit. 
As in Part I of the present series, the reviews which make 
up Part II deal with specific aspects of selective breeding 
and/or genetic comparisons in rats and mice. The paper 
by Carlson and Glick demonstrates that cerebral lateral- 
ity is already well-documented in rodents, based on mor- 
phological, chemical and behavioral evidence. Further- 
more, these interindividual differences have been shown 

to be associated with individual differences in spatial 
behavior, stress reactivity and pathology, and drug sensi- 
tivity. Sinclair et al. describe the history of one of the 
earlier examples of selective breeding: rats which volun- 
tarily consume large quantities of alcohol vs rats which 
tend to avoid the consumption of alcohol. In addition to 
being used to study the role of genetic factors in alcohol 
consumption, which have long become well-established 
in the human literature 4, s, 10-12, these lines of rats have 
been used to determine various behavioral, metabolic 
and neurochemical correlates of differential alcohol in- 
take. 
The paper by Wahlsten is also historic in nature, and 
describes the inheritance of a small or absent corpus 
callosum in mice; a spontaneous mutation which has 
been extended through recombinant inbreeding. Many 
other valuable mutations, mirroring human conditions, 
have occurred in mice (some of which are briefly men- 
tioned by Wahlsten), but they will probably be impossi- 
ble to cover in this series, unless it exceeds the four Parts 
which have been planned! The ongoing saga of the 
C57BL/6 and DBA/2 mouse strains 3, 5, however, has 
been continued by Van Abeelen, who shows how their 
behavioral differences may be used to advantage for ex- 
ploring peptidergic, cholinergic and GABAergic neuro- 
transmission in the hippocampus. Also using mice, 
Phillips et al. describe how selective breeding has been 
used to develop a number of strains differing in their 
sensitivity to ethanol. These genetic models for sensitivity 
to the hypnotic, thermoregulatory, excitatory and depen- 
dence-producing effects of  alcohol have been extensively 
studied in order to determine the bases for their genetic 
differences, and to investigate the neurochemical and 
neurophysiological bases for ethanol's actions. 
Finally, Lipp et al., expanding on an idea which goes 
back 200 years, illustrate a procedure for identifying rela- 
tionships between brain and behavior which, in compar- 
ison to the classical lesion approach, has the advantages 
of being non-invasive and of focusing automatically 
upon those brain traits which are used by natural selec- 
tion to shape the behavior of  animal populations. The 
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following statement from that paper probably provides 
the most appropriate conclusion to this introduction: 
'Concentration on genetic variability is not a matter of 
ideology but of practicality: a genetic difference is, by 
definition, resistant to masking influences due to plastic- 
ity or environmental factors and, thereby, more conve- 
nient to work with'. 
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Summary. Cerebral laterality can no longer be considered an exclusively human trait, as over the last 15 years there 
has been an emergence of data to suggest that animal brains are also lateralized. Morphologic, chemical and 
behavioral indices of brain asymmetry in the rodent have been reported, and it is suggested that variations in the 
magnitude and direction of these indices are determined by a complex interaction of genetic, hormonal and experi- 
ential factors. Interindividual differences in cerebral laterality have been shown to covary with, or predict, individual 
differences in spatial behavior and stress reactivity, as well as susceptibility to stress pathology and drug sensitivity. 
Such findings suggest that it is possible to study individual differences in lateralized brain function through the use 
of animal models. 
Key words'. Brain asymmetry; rotational behavior; genetic models; testosterone; brain development; stress; strain 
differences; sexual dimorphism; hemispheric differences. 

Introduction 

Findings accumulated over the last 100 years have re- 
peatedly demonstrated that the human brain is function- 
ally and anatomically lateralized. It has been shown that 
the left hemisphere is dominant in the control of lan- 
guage and handedness 33'43 and the right hemisphere 
dominant for emotion 4~ and affect 23. Implicit in 
these accounts of human brain laterality has been the 
assumption that, to some degree, individual differences 
in behavioral function could be accounted for by varia- 
tion in the degree of such laterality. The tenability of such 
an assumption has been reviewed by others 23, 42, 93. Un- 
til relatively recently, it had been assumed that cerebral 
lateralization of function is a distinctly human trait, e.g. 
Levy 74. Over the past 15 years, however, findings have 
accumulated to suggest that cerebral lateralization of 
function is an evolutionary principle and not simply one 
indigenous to humans. Such brain asymmetries have 

3 79 been reported in species that range from songbirds ' to 
non-human primates vl, 72. These findings have present- 
ed the opportunity to determine experimentally, using 
animal models, the degree to which individual differences 
in brain laterality may covary with, or determine, indi- 
vidual differences in behavioral functions. 
Research conducted in this laboratory, and in others, has 
established that normal rats have functional and neuro- 
chemical asymmetries in several brain regions, and that 
wide individual differences exist on these measures. 
Much of this work has focused on the dopamine-contain- 
ing nigrostriatal pathways: striatal asymmetries in do- 
pamine levels, dopamine metabolites, dopamine release 
and dopamine uptake have been functionally related to 
rats' circling or rotational behavior, occurring either 
spontaneously at night or in response to drugs (e.g., d- 
amphetamine) during the day. Other work has focused 


