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Nutrition plays a crucial role in the maturation and functional develop-
ment of the central nervous system (CNS). Both maternal protein malnu-
trition and intrauterine growth restriction (IUGR) have deleterious
effects on brain development, but a comparison of these effects has not
been previously reported. The objective of this study was to investigate
the effects of these factors on redox status of CNS including spinal cord
in offspring rats. We evaluated various parameters of oxidative status,
indexes of damage to lipid, and protein damage in addition to antioxi-
dant enzyme activities of superoxide dismutase and catalase in different
regions of CNS from rats subjected to pre-postnatal protein malnutrition
(middle 12%, low protein 4%) and IUGR. Results were analyzed by
one-way ANOVA followed by Tukey’s post hoc test. Both, protein mal-
nutrition and IUGR altered various parameters of oxidative status. There
was an increase in levels of thiobarbituric acid-reactive substances, the
index of lipid peroxidation, in the cerebellum, cerebral cortex and spinal
cord (P < 0.001) from protein-malnourished rats. Furthermore, ITUGR
increased lipid peroxidation level in the blood samples (P < 0.04) and
protein oxidative damage in the cerebellum, and cerebral cortex (P <
0.005). The highest decreased in catalase activity was in the cerebellum
(P < 0.001). In addition, a significant decrease in antioxidant enzyme
activities (P < 0.005) was observed in the cerebral cortex from protein-
malnourished rats. The present data indicated that both protein malnutri-
tion, in different protein contents, and IUGR increased oxidative damage
to lipids and proteins from CNS areas.
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Dental microwear analysis takes us into interpretations of how teeth are
actually used, rather than focusing solely on what they are capable of
doing. As a result, these analyses often raise more questions than they
answer, as we begin to grapple with the true complexity and diversity of
diet, especially in animals, like primates, with varied diets. Field studies
would seem to be the ultimate source of information on diet and dental
microwear. Yet such studies are difficult and relatively rare. Meanwhile,
analyses of museum material, while more feasible, are often harder to
interpret, due to a lack of feeding data on the specimens in question.
Still, researchers are pushing analyses to their limits. Recent work with
living primates in the wild has begun to sort through the relative effects
of exogenous grit and abrasive foods on dental microwear patterns. This
raises the hope of gaining new insights into the diet and ecology of pre-
historic creatures. Meanwhile, analyses of museum material are using
larger and larger sample sizes to begin to document the range of dental
microwear exhibited by species found in multiple habitats. This will, at
the very least, begin to bracket the extremes of what one might find in
fossil assemblages, ultimately leading to insights into intraspecific differ-
ences in diet and ecology. By pushing dental microwear analyses to finer
levels of resolution, researchers are promoting the development of even
better methods of data collection, which, in turn, will make even better
interpretations possible.
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The Cainotheriidae are well known from numerous specimens and their
cranial anatomy is well documented from complete, partial and disar-
ticulated cranial material. However, high resolution CT scans can pro-
vide additional data to resolve problems in the interpretation of the audi-
tory region. Hiirzeler’s 1936 (Abh. Schweiz. Paldont. Gesellschaft)
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description of the auditory region in Cainotherium is highly detailed. He
depicts a large flange of the periotic overlapping the margin of the
basioccipital, and reconstructed the petrobasilar canal as running in a
sulcus along the medial part of this flange. Norris (1999, J. Vert. Paleo.)
could not find any such sulcus on the specimens he was able to examine,
and suggested that the specimen figured may have been broken, because
the figure showed a discontinuity in the periotic. A MicroCT scan of
YPM 25037 shows the morphology is more complex. Anteriorly, the
periotic has a small projection over the basiocciptal. In this region, the
periotic bears a shallow sulcus with a slight ridge along the lateral mar-
gin, and no medial flange or ridge. The lateral ridge becomes more pro-
nounced posteriorly, and the medial edge of the periotic becomes
depressed, forming a deep sulcus in the periotic and restricting the con-
tact between the basicoccipital and the periotic to the ventral portion.
The periotic does not completely roof over the petrobasilar canal at any
point. Thus, the basioccipital encloses the petrobasilar canal only on the
medial side, unlike the condition seen in camelids, Bunomeryx, and
Merycoidodon.
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Domestic pigs are commonly used as biomedical animal models for sev-
eral human disease states such as in temporomandibular joint (TMJ) dis-
orders and mastoid air cell infections. However, unlikely the highly suc-
cessful Visible Human project and similar imaging projects for labora-
tory rodents and other model animals, no digital representations of pig
anatomy exist to aid biomedical researchers. To address this problem,
the Virtual Pig Project uses digital datasets derived from computed to-
mography (CT scanning) to construct virtual models for research and
education. Multiple specimens of domestic pig were CT scanned at
O’Bleness Memorial Hospital, Athens, OH. Moreover, an explant of the
TMJ region of an adult pig was subjected to microCT scanning to probe
its fine-scale bony and soft-tissue architecture. All data were imported
into powerful 3D visualization software (Amira), and anatomical struc-
tures such as bones, muscles, brain, air sinuses, and blood vessels were
digitally extracted and visualized, rendering a virtual anatomical atlas of
the head. The utilization of these data in visual comparisons to CT im-
agery of key human systems highlights interspecies similarities and dif-
ferences. The Virtual Pig Head has already provided a series of often
dramatic 3D visualizations, including virtual dissection and vascular
traces, ultimately to be delivered through an interactive website. These
virtual data provide an important new resource for researchers in the
biomedical field and beyond.
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We are taking two approaches to uncovering genes involved in digit
identity. In one approach we are pursuing the idea that the molecular
code that specifies the identity of digits in the chick wing may parallel
the molecular code that specifies the identity of veins in the fly wing.
We have constructed, in the chick wing bud, 3D maps of expression of
vertebrate homologs of genes enocoding transcription factors involved in
fly venation and traced the fate of cells that express different combina-
tions of transcription factors. We are also carrying out functional analy-
sis in developing chick wings to test whether these genes might contrib-
ute to digit identity. In a second approach, we are using microarrays to
identify genes expressed in primordia of different digits in the chick
wing. This analysis has uncovered a number of genes whose expression
is restricted to a particular digit primordium. These not only represent
candidates for genes involved in generating digit anatomy but may also
provide tools for recognising specific digits.
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