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Early Mouse Models of
Human Diseases

The News Focus article “The rise of the
mouse, biomedicine’s model mammal” by
David Malakoff (14 Apr., p. 248) highlights
the mouse as a mammalian model for hu-
man diseases, with the emphasis being on
the provision of mouse strains and mutants
by suppliers. In this otherwise fine survey
of the role of the mouse as a prototype of
human genetics and physiology, there is,
however, little mention of the numerous
mouse mutations as counterparts of human
diseases that were already discovered in the
early part of the 20th century. For instance,
mouse pituitary dwarfism was discovered
by Snell in 1929 (/). 4, the top-dominant
allele of the agouti coat color series, was
discovered by the French geneticist Cuénot
in 1905 (2). Many animals with the 4” gene
become remarkably obese and thus offered
an early model for human obesity (3). At
least six genes were known early in the cen-
tury to produce neurological and
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labyrinthine disturbances, the prototype be-
ing the Japanese waltzing mouse (4).

An outstanding resource that would
have been valuable to mention is the vol-
ume by Hans Griineberg titled The Genet-
ics of the Mouse (5), a scholarly treatise
about the mouse, including detailed de-
scriptions of mouse mutants, gene action,
genetic strains, and cancer genetics. It was
first published in 1943 and enlarged
greatly for the second edition in 1952,
which includes more than 1700 refer-
ences. Modern physiologists and geneti-
cists should be aware of this gold mine of
information about mouse mutants, many
of which can still be obtained and studied
using modern biochemical and molecular
techniques. These mutants exhibit many
abnormalities, including those in the cen-
tral nervous system, the eye, blood and
blood-forming organs, skin, and skeleton.

My criticisms should not detract from
the thrust of the article, which is that the
mouse should be recognized as the prime
mammalian model of human genetics and
physiology.

Frederick H. Kasten
Department of Anatomy and Cell Biology, James
H. Quillen College of Medicine, East Tennessee

State University, Johnson City, TN 37614-0582,
USA. E-mail: fhkasten@mounet.com
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Antipsychotics and Working
Memory in Schizophrenia

Patients with schizophrenia suffer from sub-
stantial cognitive deficits, notably in the
realm of memory functioning (/), which
warrants considerable research efforts aimed
at developing pharmacological treatment
strategies. S. A. Castner, G. V. Williams, and
P. S. Goldman-Rakic describe in their Report
(17 Mar., p. 2020) the reversal of antipsy-
chotic-induced working memory deficits in
monkeys by stimulation of short-term
dopamine D1 receptors. They suggest that
the results of their study may have therapeu-
tic implications for schizophrenia. However,
the putative implications of their results for
treatment of cognitive dysfunction in
schizophrenia may be somewhat overstated.
Castner and colleagues propose that
chronic haloperidol treatment should induce
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severe working memory impairments. Al-
though they cite some studies that reported
haloperidol-induced cognitive impairment
in patients with schizophrenia, most studies
do not indicate that haloperidol influences
cognitive function significantly, as three re-
cent reviews of the literature have concluded
(2—4). In a review on the adverse neurobio-
logical effects of long-term use of neurolep-
tics, Jeste et al. conclude that “persistent
cognitive impairment associated with long-
term use of typical neuroleptics has not
been well documented” (5, p. 201). In addi-
tion, two well-controlled studies that ap-
peared after these reviews also indicate that
haloperidol does not worsen working mem-
ory performance in schizophrenia patients
(6, 7). Indeed, in a multicenter, double-blind
study with random assignment, Purdon et
al. (7) observed a near-significant improve-
ment on the Wisconsin Card Sorting Test
(decline in number of perseverative errors)
after 12 months of treatment with haloperi-
dol (effect size —0.46, P = 0.06).

Castner and colleagues have provided
strong evidence that haloperidol can induce
working memory deficits in monkeys,
which can be reversed by short-term
dopamine D1 receptor stimulation. Howev-
er, as haloperidol does not seem to impair
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working memory significantly in patients
with schizophrenia, the clinical implications
of their findings remain unclear.

André Aleman

Edward H. F. de Haan
Psychological Laboratory, Department of Psycho-
nomics, Utrecht University, Heidelberglaan 2,
3584 CS, Utrecht, Netherlands
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As noted by Aleman and de Haan, patients
with schizophrenia suffer from substantial
cognitive deficits, an observation that moti-
vated the work on nonhuman primates de-
scribed in our Report “Reversal of antipsy-
chotic-induced working memory deficits by
short-term dopamine D1 receptor stimula-
tion.” In our study we found that the typical
antipsychotic drug, haloperidol, impaired
working memory performance in normal
monkeys, whereas according to the clinical

literature, chronic haloperidol treatment
tends to have only minimal or no effect on
cognitive functioning in patients with
schizophrenia. However, it was not our in-
tention to suggest that the memory impair-
ments in patients are necessarily due to
their antipsychotic drug treatment. Rather,
our study emphasized that conventional
neuroleptics, such as haloperidol, appear to
have a heretofore unrecognized, behavioral-
ly relevant action at the D1 dopamine re-
ceptor, in addition to their well-known ef-
fect on the D2 dopamine receptor subtype.
We tested and confirmed the hypothesis
that down-regulation of the D1 receptor
produced by experimental means, in this
case by chronic haloperidol treatment,
might be associated with the emergence of
cognitive impairment. Given the evidence
from recent imaging studies (/) that D1 re-
ceptors are reduced in the prefrontal cortex
of both medicated and unmedicated pa-
tients with schizophrenia, our results could
have significant implications for cognitive
dysfunction in this disorder in that the
haloperidol-induced deficits were reversed
by a selective D1 agonist. Thus, our find-
ings suggest that, whether produced by
chronic haloperidol treatment or an en-
dogenous pathophysiological process, D1
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receptor deficits could account for the cog-
nitive impairments observed in schizophre-
nia or, in many cases, the lack of restitution
of cognitive function in response to drugs.
If this hypothesis is correct for even a sub-
group of patients, then the finding that D1-
mediated impairment can be reversed by a
selective D1 agonist has clinical implica-
tions. Although our study supports an im-
portant role of the D1 receptor in optimiz-
ing cognitive function in the nonhuman pri-
mate, its role in schizophrenia or other con-
ditions of dopamine deficiency, such as ag-
ing and Parkinson’s disease, deserves fur-
ther investigation.
Stacy A. Castner
Graham V. Williams
Patricia S. Goldman-Rakic
Section of Neurobiology, Yale University School of
Medicine, 333 Cedar Street, New Haven, CT
06510, USA. E-mail: castner@kafka.med.yale.edu,
graham.williams@yale.edu, and Patricia.goldman-
rakic@yale.edu
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CORRECTIONS AND CLARIFICATIONS

Letters: "Many modes of movement,” letter
by A. Carl Leopold (23 June, p. 2131). The
second author of this letter, Mordecai J.

Jaffe, was omitted as a result of an editorial
error. He is at the Boyce Thompson Institute
of Plant Research, Ithaca, NY 14853, USA.
News of the Week: "Penn report, agency
heads home in on clinical research” by Eliot
Marshall (2 June, p. 1558). It was incorrectly
reported that a company in which the Uni-
versity of Pennsylvania and researcher
James Wilson hold an interest (Genovo Inc.
of Sharon Hill, Pennsylvania) supplied
reagents for a gene therapy trial at the uni-
versity. The university, not the company,
provided the reagents.

Research Article: "Timing the ancestor of the
HIV-1 pandemic strains” by B. Korber et al.
(9 June, p. 1789). The Web address in refer-
ence 23 is missing a "~" character. The cor-
rect address is http://www.santafe.edu/
~btk/science-paper/bette.html

Perspectives: "Absorbing phenomena” by S. E.
and P. R. Buseck (12 May, p. 989). The source
of the image on page 990 was reference 15,
not reference 14 as stated in the credit.
ScienceScope: "Unconventional committee”
(12 May, p. 941). Harvey Bialy's last name
was misspelled.
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