
Sensory deprivation differentially impacts the dendritic
development of pyramidal versus non-pyramidal neurons in
layer 6 of mouse barrel cortex

Chia-Chien Chen,
Neuropsychology Doctoral Subprogram, The Graduate Center, CUNY, 365 Fifth Avenue, New
York, NY 10016, USA

Danny Tam, and
Neuropsychology Doctoral Subprogram, The Graduate Center, CUNY, 365 Fifth Avenue, New
York, NY 10016, USA

Joshua C. Brumberg
Neuropsychology Doctoral Subprogram, The Graduate Center, CUNY, 365 Fifth Avenue, New
York, NY 10016, USA

Department of Psychology, Queens College, CUNY, 65-30 Kissena Boulevard, Flushing, NY
11367, USA
Joshua C. Brumberg: Joshua.brumberg@qc.cuny.edu

Abstract
Early postnatal sensory experience can have profound impacts on the structure and function of
cortical circuits affecting behavior. Using the mouse whisker-to-barrel system we chronically
deprived animals of normal sensory experience by bilaterally trimming their whiskers every other
day from birth for the first postnatal month. Brain tissue was then processed for Golgi staining and
neurons in layer 6 of barrel cortex were reconstructed in three dimensions. Dendritic and somatic
parameters were compared between sensory-deprived and normal sensory experience groups.
Results demonstrated that layer 6 non-pyramidal neurons in the chronically deprived group
showed an expansion of their dendritic arbors. The pyramidal cells responded to sensory
deprivation with increased somatic size and basilar dendritic arborization but overall decreased
apical dendritic parameters. In sum, sensory deprivation impacted on the neuronal architecture of
pyramidal and non-pyramidal neurons in layer 6, which may provide a substrate for observed
physiological and behavioral changes resulting from whisker trimming.
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Introduction
One of the fundamental features of the cerebral cortex is its remarkable ability to adapt to
the sensory environment via, physiological, structural, genetic, and/or biochemical changes
(for reviews see Buonomano and Merzenich 1998; Sur and Rubenstein 2005; Feldman and
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Brecht 2005; Fox and Wong 2005). In the primary somatosensory cortex, such adaptations
have been observed in alterations of cortical areal patterning, cytoarchitecture, neuronal
physiology, and animal behavior, all resulting from significant disruptions in sensory
experience during postnatal development (Van Der Loos and Woolsey 1973; Simons and
Land 1987; Carvell and Simons 1996; Maravall et al. 2004; Zuo et al. 2005; McRae et al.
2007; Bruno et al. 2009; Hardingham et al. 2008; Takasaki et al. 2008; Briner et al. 2010;
Popescu and Ebner 2010). A particular interest is the reorganization of dendritic
arborizations following alterations in sensory experience and cellular activity. For example,
it has been demonstrated in the visual system that following monocular deprivation, the
dendritic fanning of layer 4 (L4) spiny stellate cells showed directional preference toward
the innervated ocular dominance column while simultaneously avoiding the deprived
cortical column (Kossel et al. 1995). Similarly in the whisker-to-barrel system, blocking
cellular activity by knocking out a subunit of the cortical glutamate receptor resulted in
dendritic fanning with significant areal overlap and crossings into the neighboring L4 barrels
(Datwani et al. 2002), a phenomenon not observed in wild-type animals. In addition, this
change in dendritic cytoarchitecture is not limited to L4, the main recipient zone of
thalamocortical afferents, but is also observed in the overlying layer 3 pyramidal cells whose
basilar dendrites reach into L4 (Maravall et al. 2004). In the adult cerebral cortex, it has been
suggested that neuronal morphology is more stable and therefore requires considerably more
dramatic measures such as peripheral lesions to induce dendritic reorganizations
(Trachtenberg et al. 2002; Hickmott and Steen 2005; Tailby et al. 2005).

Despite the focus on the effects of sensory experience on neuronal architecture in the
principal thalamic recipient zone (L4), surprisingly little data are available on its influence
on pattern formation of dendrites originating from layer 6 (L6) neurons, which also receive
direct thalamic input. Developmentally, L6 is the earliest cortical layer to differentiate from
the ventricular zone, with the glutamatergic pyramidal cells being the first neurons to move
into position in the cortical plate (for reviews see Rakic 2009; Thomson 2010).
Anatomically, L6 also provides an abundance of projections to diverse regions such as the
thalamus, multiple cortical areas, basal ganglia, claustrum, and the spinal cord (for review
see Thomson 2010). This strategic anatomical positioning and wealth of connectivity
suggest that this deepest cortical layer plays roles in multiple cortical functioning such as
memory, object recognition, perceptual adjustment/gain control, sensori-motor integration,
hemispheric balancing and, perhaps ultimately, consciousness (Katz 1987; Sherman and
Guillery 2002; Crick and Koch 2005; Andolina et al. 2007; Rocco and Brumberg 2007;
Ramos et al. 2008; Denton et al. 2009; López-Aranda et al. 2009; also see Thomson 2010).
Therefore, it is of great interest to understand how disruptions of sensory experience during
development may potentially impact on the structure, and in turn functioning, of L6.

The present study investigated the alterations of L6 neuronal structures that resulted from
chronic sensory deprivation in developing animals. Sensory deprivation was induced via
whisker trimming as has been done previously (Simons and Land 1987; McRae et al. 2007)
and, in combination with our recently developed morphometric analyses (Chen et al. 2009),
we reconstructed Golgi-impregnated neurons and quantified morphological changes of
somata, and apical and basilar dendrites of pyramidal and non-pyramidal cells.

Materials and methods
Experimental animals and chronic sensory deprivation

The selection and treatment of experimental animals were followed exactly as previously
described (McRae et al. 2007) and in accordance with the Queens College, CUNY
Institutional Animal Care and Use Committee and NIH guidelines. Briefly, each animal
from a litter of CD-1 mice was randomly assigned at birth to be either in the control (n = 4)
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or sensory-deprived (n = 4, whisker trim) condition. For the sensory-deprived animals, the
whiskers were manually clipped by precision microscissors as close to the base of the
follicle as possible every other day for the first 30 postnatal days. At postnatal day P30/P31,
brief administration (~ 1 min) of anesthesia (5% isoflurane, Aerrane) was done from
postnatal day 14 to prevent the animals from moving during the trimming procedure. The
within-litter control method was followed: all animals were exposed to the same conditions
such as bedding texture, food and water source, maternal influence, anesthesia, handling,
etc. The control animals were handled, anesthetized, and returned to the cage on the same
trimming session as the sensory-deprived animals.

Golgi staining procedure and tissue processing
Brains were processed with our Golgi protocol as previously described (Chen et al. 2009),
with minor modifications. In brief, after the establishment of anesthesia (0.3 ml Euthasol per
animal, Henry Schein Inc.), brains were immediately removed, rinsed with double distilled
water, and transferred to a Golgi-Cox solution composed of potassium dichromate, mercuric
chloride, and potassium chromate that comes bundled with the FD Rapid GolgiStain™ Kit
(FD Neurotechnologies, Inc.). The brains were stored at room temperature for 12–14 days in
a glass bottle and transferred to a cryoprotectant solution stored at 4µC for at least another
week in the dark. The brains were next rapidly frozen with dry ice and quickly embedded in
Neg-50™ (Thermo Scientific, Inc), and cut into 180–200 µm sections in the coronal plane
with a freezing cryostat. This section thickness was chosen by test-and-trial basis for
optimized optical clarity of dendrites while simultaneously preserving the integrity of
neuronal morphology. Sections were transferred onto triple-coated gelatin-dipped slides, and
allowed to air dry at room temperature in the dark for approximately 4–5 days. Following
drying, sections were rehydrated with double distilled water, reacted in a developing
solution (FD Neurotechnologies, Rapid Golgi Stain Kit), and dehydrated with 50, 75, 95,
and 100% ethanol, respectively. Finally, sections were defatted in xylene substitute
(Manufacturer) and coverslipped using Permount (Fisher Scientific). Golgi staining was
chosen as it is a standard method to investigate the qualitative and morphometric properties
of neurons in the cerebral cortex (Lorente de Nó 1949; Woolsey et al. 1975; White 1978;
Harris and Woolsey 1981; Lund and Wu 1997; Prieto and Winer 1999; Chen et al. 2009;
Tran et al. 2009) and was well suited to our needs to fully label a subset of neurons in barrel
cortex.

Cell selection, reconstruction, morphometric quantification, and statistical analyses
S1 barrel cortex was located by identifying the characteristic clusters of cells that are
typically found in granular, supragranular, and infragranular layers (Fig. 1a, b) and by
comparing with an atlas of a Golgi-stained mice brain (Valverde 1998). Neuronal somata
and dendritic arborizations were examined and carefully reconstructed using an Olympus
BX51 microscope with a 60× (oil immersion, NA 1.4) objective. The scope was equipped
with a digital camera (Microfire, Optronics, Inc.), a mechanical stage (Ludl, Thornwood,
NY), and an x–y–z axis encoder connected to a Windows Pentium-4 PC. Neurolucida
software (version 8.0 by MBF Bioscience, Inc.) was used to visualize and manually
reconstruct the cell bodies and dendrites as closely as possible (see Fig. 1c–f). Only the
neurons that exhibited complete Golgi impregnation without significant staining artifacts
were selected for reconstruction. Since the role of atypically oriented (e.g., inverted)
pyramidal neurons is still unclear and might be rather heterogeneous (Mendizabal-Zubiaga
et al. 2007; Chen et al. 2009), the pyramidal cells that exhibited atypical orientation were
excluded from our reconstructions. While it is a possibility that some extremely long
dendrites may be truncated during the tissue sectioning and preparation process, we aimed to
reconstruct neurons whose apical dendrites came to a tapered point without any noticeable
bleb. Any neurons with dendrites that were suspected to be truncated were eliminated from
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our sampling pool. NeuroExplorer (MBF Bioscience, Inc.) was used to quantify numerous
morphological measurements (see Tables 1, 2, and section “ Results”), as previously
described (Chen et al. 2009). The explored morphological characteristics included somatic
shape and size, dendritic structure, branching patterns, and Sholl analysis (Sholl 1956). Sholl
analyses data were gathered, and we performed mixed-factorial analyses of variance
(ANOVA), followed by appropriate post hoc confirmations (Tukey HSD/Fisher LSD tests).
We quantified approximately ~35 morphological variables per reconstructed neuron (see
Tables 1, 2 and section “ Results”) and treated each neuron as an individual case (see Chen
et al. 2009). We then performed parametric pair-wise comparisons (two-tailed independent
group t test) between the control and sensory-deprived groups due to the relatively
comparable number of neurons across groups.

Results
We previously reported that L6 neurons (as defined by somata located between the white
matter and L5, using large L5 pyramidal neurons to mark the superficial L5–L6 border, see
Chen et al. 2009) in the S1 barrel field can be morphologically classified into two distinct
categories: those with and without apical dendrites (e.g., pyramidal and non-pyramidal cell
types; Chen et al. 2009). For the present study, we therefore divided L6 neurons into these
two categories as well, and performed corresponding morphometric analyses in the sensory-
deprived versus control conditions in these two groups of neurons. Since the conditions were
held constant (handling of animals, anesthesia, tissue processing methodologies, tissue
sectioning thickness, etc.), we propose that the observed differences in morphological
variables are most likely due to the effect of peripheral sensory deprivation from birth.

Effect of chronic sensory deprivation on dendritic arborizations of non-pyramidal neurons
The results of our morphometric quantification of non-pyramidal neurons (sensory deprived
n = 21 neurons, control n = 35 neurons, all data are expressed as per neuron unless otherwise
noted) suggested that the shape of the somata was not significantly affected by chronic
sensory deprivation (statistically non-significant for all 10 investigated somatic variables). In
contrast, we observed several significant changes in the dendritic components of these non-
pyramidal neurons as a result of chronic sensory deprivation (see Table 1; Figs. 2b, d, 3a).
Overall, with exception of the primary dendritic quantity (defined as the number of dendritic
trunks sprouting from somata), which did not significantly vary between conditions, all
other dendritic components were significantly elevated in the animals that experienced
chronic sensory deprivation compared to control animals (p < 0.05). These dendritic
components included the number of dendritic nodes (bi- or trifurcations per neuron),
dendritic ends, dendritic length, mean dendritic length (per dendrite per neuron), total
dendritic surface area, mean surface area (per dendrite per neuron), dendritic volume, and
dendritic mean volume (per dendrite per neuron). The non-pyramidal neurons of animals
that experienced chronic sensory deprivation showed increased total length of dendritic trees
as well as increased number of higher order (non-primary) dendritic branches. Results from
our Sholl analyses (between-groups ANOVA; post hoc: Tukey HSD tests, p < 0.05) showed
that the changes were in dendritic segments between 30 and 90 µm from the soma, with
significant increases seen in the number of intersections and increases in dendritic length in
this region of the dendritic arbor. The unchanged segments are the immediately proximal
(<30 µm from the soma) and the distal segments of the dendritic tree (>100 µm for dendritic
intersections and >120 µm for dendritic length, see Fig. 3b, c). This pattern of data suggests
that sensory deprivation does not significantly influence the proximal cellular architecture
components of L6 non-pyramidal neurons. These results are consistent with our findings that
there were no changes in any of the somatic parameters, in the number of primary dendritic
trees, or number of immediate proximal dendritic segments. However, the effect of chronic
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sensory deprivation on the intermediate neuronal regions is evident, as indicated by the
increased number of bi/trifurcations and dendritic ends, which are indicators that there was
more dendritic branching in this region of the cell’s dendritic tree (see Table 1). The results
of our Sholl analyses further supported the finding that the intermediate dendritic areas are
largely affected as well (Fig. 3b, c).

Effect of chronic sensory deprivation on pyramidal neurons
The somata of pyramidal neurons, unlike the non-pyramidal neurons, were affected by
chronic sensory deprivation from birth. It was observed that soma perimeter, area, and feret
maximum (longest axis of the soma) and minimum (longest axis perpendicular to the feret
maximum) were considerably increased in the sensory-deprived condition compared to the
control animals (sensory deprived n = 39 neurons, control n = 35 neurons). Other somatic
factors that indicated the intrinsic shape of the somata (aspect ratio, compactness, convexity,
form factor, roundness, solidity; for descriptions see Table 1) were not significantly affected
(Table 2). This suggests that while there is a proportional increase of somata size following
sensory deprivation, the fundamental geometric shapes of the pyramidal neuronal type were
unchanged (i.e., sensory deprivation did not alter the triangular somata of pyramidal neurons
into spherical ones).

Apical and basilar dendrites of the L6 pyramidal neurons responded to chronic sensory
deprivation in opposite ways (see Fig. 2a, c). The apical dendrites in the sensory-deprived
mice showed significant decrease in a variety of related parameters, including apical
dendritic nodes, apical dendritic ends, apical dendritic length, apical dendritic surface area,
and apical dendritic volume (Fig. 4a, also see Table 2). Detailed investigation using Sholl
analyses (between-groups ANOVA; post hoc: Fisher LSD, p <0.05) on apical dendritic
intersection and apical dendritic length indicated that these differences were predominantly
distal to the somata (see Fig. 4b, c), suggesting that this significant decrease of apical
dendritic features most likely occurred outside of L6. In sum, these findings are consistent
with an overall retraction of the apical dendrite.

In contrast to the overall decrease of apical dendritic components, the basilar dendritic
components showed significant increases in their dendritic span (Fig. 5a, also see Table 2),
exemplified by elevated basilar dendritic nodes, basilar dendritic ends, and basilar dendritic
length (between-groups ANOVA; post hoc: Fisher LSD, p < 0.05). Even though the increase
might not be as robust as in the nonpyramidal neurons, the overall trend still suggested that
the basilar dendritic features of pyramidal neurons experienced significant expansion.
Further examination with the Sholl analyses revealed that similar to the non-pyramidal
neurons, this increase in basilar dendritic arborization is mostly observed in the
intermediate-to-proximal region (Fig. 5b, c), indicating that its effect is generally confined to
L6. Lastly, the total dendritic (apical + basilar) components showed no significant change,
including total dendritic quantity, nodes, ends, length, surface area, and volume, indicating
that there might be homeostatic mechanisms of dendritic morphology similar to that
previously proposed (Samsonovich and Ascoli 2006). Taken together, our data suggest that
apical and basilar dendritic components responded to chronic sensory deprivation in
opposite fashions; however, these changes counterbalance each other resulting in no
significant change in the total dendritic components.

Discussion
The goal of the current research was to describe the effect of chronic sensory deprivation on
the development of neuronal morphologies, specifically in somatic, apical dendritic, and
basilar dendritic components in the neocortical L6. The rodent whisker-to-barrel cortex is an
ideal system to study the impact of sensory experience on neuronal morphology due the ease
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of inducing sensory deprivation and correlating it with known anatomical structures (see
Fox and Wong 2005; Feldman and Brecht 2005; Petersen 2007). We utilized the Golgi
impregnation procedure which reduces possible bias in labeling neurons (Pasternak and
Woolsey 1975). A limitation of this particular staining technique is that one cannot assign a
specific functional class of the neuronal type labeled, other than pyramidal versus non-
pyramidal neurons based on the presence or lack of apical dendritic features (Chen et al.
2009). Since the observation of the morphological change in somata and dendrites were
made post-manipulation (control vs. sensory deprived), we cannot rule out the possibility
that there were phenotypic specific changes in morphology. It may be particularly rewarding
for future studies to discern the effect of chronic sensory deprivation on specific functional
neurons in this understudied layer of the cerebral cortex (e.g., the effect of chronic sensory
deprivation on cortical–thalamic neurons).

Our data suggest that neurons in L6 of the barrel cortex indeed respond to chronic sensory
deprivation by altering their somata (in case of pyramidal neurons) and dendritic
architectures during development. While the somata of non-pyramidal neurons do not
respond to chronic sensory deprivation, their dendrites are dramatically affected and show a
significant increase in almost every dendritic variable investigated. In pyramidal neurons,
key somatic structures such as perimeter, area, feret maximum, and feret minimum showed
significant elevation following chronic sensory deprivation, and the apical and basilar
dendrites of L6 pyramidal neurons responded differentially. Apical dendrites showed an
overall trend to decrease following chronic sensory deprivation, while basilar dendrites
showed an overall trend to increase.

It has been previously demonstrated in the primate striate cortex that chronic dark rearing
from birth induced the expansion of dendritic fields (Neal et al. 1985). Also, a recent study
in the whisker-to-barrel system showed that brief sensory deprivation at birth (for 3 days)
led to increased dendritic span in L4 spiny stellate cells (Lee et al. 2009). Here, our data
provide evidence that a similar phenomenon is also observed in developing L6 of the rodent
somatosensory cortex, in which significant changes in dendritic arborizations result from
chronic sensory deprivation. In addition, we show that this effect exists in both pyramidal
and non-pyramidal neurons, with its effect more pronounced in non-pyramidal cells. Within
the developmental period, it is known that the dendrites of L6 neurons dramatically increase
in both number and length during the first several weeks after birth, followed by massive
dendritic pruning (Lübke and Albus 1989). This study also showed that the size of somata
mimicked a similar pattern. One possible explanation of our results is that chronic sensory
deprivation has stunted the dendritic pruning process, leading to comparatively elevated
dendritic parameters such as increased dendritic length, ends, surface area, and volume that
are reported here. This idea has been previously proposed (Bestman et al. 2008) and is
consistent with the finding that dark rearing delays the dendritic pruning process (Tian and
Copenhagen 2003). While the exact mechanism is unknown, it has been shown that there are
decreases in NMDA receptor activation following trimming (Zuo et al. 2005) and this has
been shown to play a crucial role in dendritic development (reviewed in Cline and Haas
2008). Likewise in the present study, chronic sensory deprivation resulted in increased
somata size and dendritic field, suggesting that sensory deprivation delays experience-
dependent changes in both dendritic and soma maturation.

Physiological studies have shown that there is a shift in the balance of excitatory/inhibitory
cortical networks following chronic sensory deprivation (Lee et al. 2007; Marik et al. 2010;
Sun 2009). This shift in balance is exemplified by the excitatory regular spiking units
(RSUs) and the inhibitory fast spiking units (FSUs) responding in different ways following
chronic sensory deprivation (Lee et al. 2007; Sun 2009). The increased expression of
parvalbumin in GAB-Aergic neurons and associated decrease of the perineuronal net
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expression have been proposed to be responsible for this sensory deprivation-induced
network shift (Jiao et al. 2006; McRae et al. 2007). The net result is increased activity in
response to whisker stimulation within L4 and decreases in signal-to-noise ratio (Simons
and Land 1987), which may underlie the finding that deprived animals have poorer
discriminatory abilities (Carvell and Simons 1996).

Our findings add to the growing body of knowledge that the cerebral cortex adapts to
environmental manipulations in a layer-specific fashion (Oray et al. 2004; Lee et al. 2007)
and, based on the present data, in a cell-specific manner as well. The differences in
reorganization of the apical and basilar dendrites of pyramidal neurons are reminiscent to
what is seen in response to chronic stress (Garrett and Wellman 2009). This type of cellular
homeostasis in which that apical and basilar dendrites respond in opposite fashion following
stress has been proposed and demonstrated previously (Samsonovich and Ascoli 2006). Our
finding suggests that dendrites do not function as an independent unit within a cell, but
rather are coordinated: when the source of sensory input is limited, other dendrites may look
for active inputs to compensate for the optimal activity that the neurons need, perhaps to
survive. This is further highlighted by our data that total (apical + basilar) dendritic
components of L6 pyramidal neurons do not show a significant difference following
trimming, even though apical or basilar components show a significant difference in
opposite directions.

Morphology impacts the input/output relationship of neurons (Mainen and Sejnowski 1996;
Krichmar et al. 2002). In particular, it has been shown that inputs that are located distant
from the soma (e.g., on an apical dendrite) can be attenuated/filtered (Rall and Rinzel 1973,
Komendantov and Ascoli 2009). Furthermore, dendritic branching patterns impact
coincidence detection (Schaefer et al. 2003) and have been hypothesized to impact on the
firing properties of the neuron itself (Mainen and Sejnowski 1996; van Ooyen et al. 2002).
Thus, changes in dendritic parameters, as observed in the present study, are likely to impact
on the neurons’ ability to integrate incoming signals and alter their firing patterns. The end
result would be changes to responses to incoming afferent signals (e.g., from the whiskers),
which have been observed in vivo in layer 4 following trimming (Simons and Land 1987).

Our findings have provided further evidence that cortical neurons indeed respond to changes
in sensory activation by reorganizing cellular resources in the form of morphological
remodeling, most likely to keep the homeostatic balance within the affected neuronal
network.
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Fig. 1.
Golgi-stained section of the barrel cortex. a Low magnification image (×4) illustrating barrel
cortex and its six distinct layers bounded by pia and the white matter. The white box
highlights the region magnified in b; Scale bar 250 µm. b Higher magnification (×10)
highlighting the morphologies of layer 6 (L6) neurons. Scale bar 250 µm. c Higher
magnification (×20) of a single pyramidal neuron located in L6. Scale bar 50 µm. d High
magnification (×100) of the region in white in c. Please note the presence of dendritic
spines, demonstrating the entirety of the neuronal labeling. Scale bar 50 µm. e High
magnification (×100) of the region in black in f. Please note the relative absence of dendritic
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spines. Scale bar 25 µm. f ×20 magnification of a typical labeled non-pyramidal neuron
located in L6. Scale bar 25 µm
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Fig. 2.
Representative reconstructed neurons. a, b Reconstructed L6 pyramidal neurons in the
control P30 and sensory-deprived P30, respectively. c, d Reconstructed L6 non-pyramidal
neurons in the control P30 and sensory-deprived P30, respectively. All scale bars 50 µm
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Fig. 3.
Effect of chronic sensory deprivation on dendritic parameters of L6 non-pyramidal neurons.
a Dendritic morphometric variables in control versus sensory-deprived animals. Overall,
dendritic parameters increased dramatically (with the exception of dendritic quantity)
following chronic sensory deprivation in developing animals; means and one standard error
of the mean are plotted. b Mean number of dendritic intersections between 10-µm concentric
spheres in control versus sensory-deprived mice. Increased number of dendritic intersections
in sensory-deprived relative to control mice was distributed mostly within the first 90 µm,
suggesting that the effect was relatively localized. c Mean number of dendritic lengths
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between 10-µm concentric spheres in control versus sensory-deprived mice. Similar to mean
number of dendritic intersections, the increased dendritic length in sensory-deprived relative
to control mice were distributed mostly within the first 110 µm of the dendrite, indicating
that the effect was localized. Error bars indicate standard error of the mean (SEM). Asterisks
indicates statistical significance of post hoc tests (Tukey HSD) at individual levels (p < 0.05)

Chen et al. Page 15

Brain Struct Funct. Author manuscript; available in PMC 2013 August 08.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 4.
Effect of chronic sensory deprivation on apical dendritic parameters of L6 pyramidal
neurons. a Apical dendritic morphometric variables in control versus sensory-deprived
animals. Apical dendritic parameters showed significant decrease (with the exception of
dendritic quantity and number of bi/trifurcations) following chronic sensory deprivation in
developing animals; means and one standard error of the mean are plotted. b Mean number
of apical dendritic intersections between 10-µm concentric spheres in control versus
sensory-deprived mice. The decreased number of dendritic intersections in sensory-deprived
relative to control mice was distributed from 120 to 180 µm from the center of the soma,
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suggesting that the effect was relatively distal and might be outside of L6. c Mean number of
apical dendritic lengths between 10-µm concentric spheres in control versus sensory-
deprived mice. Similar to mean number of apical dendritic intersections, the decreased
apical dendritic length in sensory-deprived relative to control mice was distributed mostly
from 90 to 190 µm away from the soma. Error bars indicate standard error of the mean
(SEM). Asterisks indicate statistical significance of post hoc tests (Fisher LSD) at individual
levels (p <0.05)
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Fig. 5.
Effect of chronic sensory deprivation on basilar dendritic parameters of L6 pyramidal
neurons. a Basilar dendritic morphometric variables in control versus sensory-deprived
animals. Basilar dendritic parameters showed an overall trend to increase significantly
(including dendritic nodes, dendritic ends, and dendritic length) following chronic sensory
deprivation in developing animals; means and one standard error of the mean are plotted. b
Mean number of basilar dendritic intersections between 10-µm concentric spheres in control
versus sensory-deprived mice. The increased number of dendritic intersections in sensory-
deprived relative to control mice was distributed from 20 to 50 µm away from the center of
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the soma, suggesting that the effect is relatively localized. c Mean number of basilar
dendritic lengths between 10-µm concentric spheres in control versus sensory-deprived
mice. Similar to mean number of basilar dendritic intersections, the decreased basilar
dendritic length in sensory-deprived relative to control animals was distributed mostly from
30 to 60 µm away from the soma, indicating the localized effect of sensory deprivation on
the development of basilar dendrites. Error bars indicate standard error of the mean (SEM).
Asterisks indicate statistical significance of post hoc tests (Fisher LSD) at individual levels
(p < 0.05)
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