







































































CONTRIBUTIONS

Blair U. BRADFORD Co-workers:

Laboratory of Hepatobiology and Toxicology Jeffrey Handler

Department of Pharmacology and Donald T. Forman
Department of Pathology Ronald G. Thurman

University of North Carolina
Chapel Hill, NC 27599-7365

It is known that fructose stimulates ethanol metabolism in vivg in the perfused rat
liver and in ADH positive deermice by decreasing ATP, thereby increasing NADH supply
for ADH; however, in perfused liver from ADH negative deermice, fructose decreased rates
of ethanol metabolism by nearly 70%. Fructose also decreased H202 supply in perfused
livers from the ADH™ deermouse, implicating catalase in this phenomenon (Handler et al.
Biochem. J. 248:415, 1987). Therefore, the effect of fructose on the increase in ethanol
metabolism due to chronic treatment with ethanol was studied in ADH™ deermice. Rates of
ethanol elimination were increased by a factor of 2 to 3 by treatment for at least two weeks
with modified Lieber-Decarli liquid ethanol diet. Fructose (1g/kg, i.p.) decreased rates of
ethanol elimination by approximately 30% in control and 50% in ethanol-treated ADH"
deermice, suggesting strongly that the increase in ethanol elimination due to chronic ethanol
treatment is due to catalase. In rodents, methanol and butanol are selective substrates for
P-450 and catalase, respectively. Based on minimal metabolism of butanol, it was
concluded that P-450 contributed only about 5% to ethanol metabolism; values were
essentially unaffected by fructose. Thus, inhibition of cytochrome P-450 cannot explain
the decrease in ethanol metabolism due to fructose in vivo. On the other hand, rates of
methanol metabolism were decreased approximately 40% by fructose. The data are
consistant with the hypothesis that by decreasing ATP, fructose prevents activation of faty
acids for generation of H 02 via the peroxisomal Beta-oxidation pathway for
catalase-dependent ethanol metabolism (Supported by AA-03624).
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Harold J. EGOSCUE
PO Box 787
Grantsville, UT 84029

I was pleasantly surprised and pleased to see an old friend [hairless-2 deermouse] on
the cover of the No. 6 issue of Peromyscus Newsletter. However, | have some reservations
concerning the recent finding of Hoppenhauer and Knapp who reported that the hairless-2
trait was incompletely dominant rather than recessive. Before finally establishing our
colony of homozygous pairs, I maintained the hairless stock at Dugway for a number of
generations using homozygous naked males and heterozygous females, and, of course, a
supplementary colony to produce the heterozygous females. I don't recall a single instance
among either segregating litters produced by the naked males X heterozygous females or
litters of all heterozygous young, where genetics ot furred animals was distinguishable
phenotypically. They all looked like the 10’s of thousands of mice produced over the years
in the normal colony. Is it possible that stock used in this test somehow became
contaminated by a modifier?

One mutation we had that never got reported was what I believe was postjuvenal
nude in the Pinyon Mouse, P. truei. Think I still have photos of it somewhere.

My project on the ecology of Peromyscus fleas in the Great Basin continues. Seems

like it is going to last forever. Among several interesting discoveries was an undescribed
species of flea on the Canyon Mouse, P. crinitus.
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Wallace D. DAWSON Coworkers: Janet Crossland
Department of Biological Sciences David Covington
University of South Carolina Renee Flinchum
Columbia SC 29208 David Kass
(803) 777-3107 Lisa Kwarsick

Our research centers on mammalian genetic and evolutionary problems which we are
exploring using primarily laboratory bred and wild Peromyscus. The following are some of
the current projects of interest: )

I have long been interested in the origin of physiological and genetic mechanisms by
which reproductive isolation arises, i.e. the actual basis of speciation in mammals.
Peromyscus is an ideal group for these studies, because several instances of partial
reproductive isolation are known. Most of our work has involved P. maniculatus and P.
polionotus which will hybridize in captivity, although with extensive fetal and maternal
mortality when P. polionotus is the mother. The hybrids exhibit pronounced reciprocal
opposite heterosis for body size from fetal age to maturity. Placentas from reciprocal
hybrids show more than a five-fold difference in mean weight. The basis for hybrid size
and mortality effects is not clear although, to some extent seems to be attributable to
progesterone influences on fetal-maternal histoincompatibility.

Most recently, we have examined the possibility that mitochondrial-nuclear genomic
interaction in the species hybrids could be a ‘source of dysgenesis, but combining mtDNA
from one species with a nuclear composition 99% or more of the other, does not diminsih
or exaggerate the hybrid phenomena (See PN# 3).

A recent hypothesis (Dover, 1983) concerning the possible basis for reproductive
isolation between related species involves "molecular drive" or concerted gene evolution.
Concerted changes in repeat DNA families over an evolutionary brief time may result in
reproductive dysfunction of hybrids among population subunits, by analogy with hybrid
dysgenesis in Drosophila. The effect may be mediated through transposition and/or gene
conversion. The L-1 (Long interspersed nuclear element #1) repeat family occurs widely in
mammals, including Peromyscus. We are comparing a number of Peromyscus species and
subspecies for concerted restriction site differences. Correspondence of restriction site
changes with species, but not subspecific, boundaries would be consistent with the Dover
hypothesis. We have two P. maniculatus L-1 molecular probes homologous to the Mus
MIF-1 fragment. We have made restriction maps of the probes, and sequenced most of one
of them.

Another area of interest concerns comparative genetic linkage among rodents,
concentrating on homology between Peromyscus and laboratory mouse, Mus. A number of
interesting questions have escaped resolution, including whether linkages are conserved
by natural selection; and the general question of the rate at which linkage decays over
evolutionary time. In this connection we are mapping additional biochemical and coat color
loci in the deer mouse.

A graduate student, Renee Flinchum, presented preliminary data from her
dissertation study at the annual meeting of the Association of Southeastern Biologists. Her
presentation was titled "A test of genetic drift theory in a small population of Peromyscus
polionotus™. Another student, Lisa Kwarsick, presented a paper on her work with Loren
Knapp concerning high mortality in the hairless-2 mutant deer mouse.
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William J. ZIELINSKI
Department of Zoology

Box 7617

North Carolina State University
Raleigh, NC 27695-7617
(919)737-3883

Brain size in captive versus wild populations of Peromyscus maniculatus bairdii

Relative brain size (brain mass/body mass) in rodent species is suprisingly labile
both within and among generations. Two approaches have been taken to understand this
variation; one ecological/evolutionary (E/E) and one developmtental/psychological (D/P).
Mace and Eisenberg (1982) represent the former approach, claiming that brain size in any
particular deer mouse species changes, in part, in response to the number of other deer
mouse species that occur in the same geographic range or habitat. In sympatry it is
presumed that evolutionary selection pressures have led to large brains since each species
must store and process the information necessary to compete with the others for food and
nest sites. When a species from an area of sympatry is compared o0 the same species in an
allopatric area, the average brain size is usually larger in sympatry. It follows therefore
that if a species is removed from all contact with other species with which it most likely
competes, for sufficient time, selection on brain size may relax and brain size may decrease.

The second factor that influences brain size is the amount of environmental
complexity that a developing animaj experiences (Renner and Rosenzweig 1987).
Structurally and/or socially impoverished or enriched living conditions can decrease or
increase relative brain size by as much as 10 percent. It follows that if an animal is
removed from the wild and allowed to rear its young in an impoverished lab cage the
young should become relatively small-brained adults. Contrary to the E/E hypothesis, a
brain size decrease can be realized within the lifetime of an individual. [ have been
measuring the relative brain sizes of a closed laboratory colony of prairie deer mice
(Peromyscus Stock Center-BW stock) and comparing them to individuals of the same species
that were wild-caught in Michigan at about the same time the lab colony was established
(early 1940%s). The brains of mice recently collected from the colony are significantly
smaller than the brains of individuals collected in the 40°s at the site where the lab colony
founders were originally collected (F=13.23, P=.0005). However, the observed reduction in
brain size may have resulted from either 1) the intergenerational relaxation of selection
expected if the E/E hypothesis is correct or, 2) may merely be a within-generational effect
produced by the simple, impoverished environments that each generation of young mice
experience growing up in the lab.

Presently I am seeking funds (or collaborators in Michigan) to collect additional dara
to distinguish between these competing hypotheses. To do so I must have two data sets; the
brain sizes of wild mice living today in the area where the laboratory founders were
collected around 1940, and brain sizes of mice that were raised in the lab to wild-caught
mothers. The lab colony that [ have been working with was derived from individuals
collected in Washtenaw Co. MI and was kept at the University of Michigan’s Museum of
Vertebrate Zoology (MVZ) until it moved to its present location at the PSC. Unfortunately,
neither the curatorial staff at the MVZ nor the PSC are aware of any lab mice that were
preserved during the course of the colony’s long history. Nor does the Museum have skulls
from recently collected wild mice with which I could compare the lab and 1940's- collected
wild individuals. Therefore, I plan to collect Washtenaw County mice and breed them-in
captivity. Their first litters will be raised until adulthood at which time parents and
offspring will be sacrificed and cranial volumes will be measured. My expectation is that
the brain sizes of recently collected mice will not differ from those of field-caught animals
from the 1940’s. If this is true and if after only one generation in the lab brain sizes have
decreased to the size of individuals from the long-term captive population, [ can exclude
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