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Abstract This review summarizes recent advances in his-
tochemistry and cell biology which complement and extend
our knowledge regarding various aspects of protein func-
tions, cell and tissue biology, employing appropriate in
vivo model systems in conjunction with established and
novel approaches. In this context several non-expected
results and discoveries were obtained which paved the way
of research into new directions. Once the reader embarks on
reading this review, it quickly becomes quite obvious that
the studies contribute not only to a better understanding of
fundamental biological processes but also provide use-ori-
ented aspects that can be derived therefrom.
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Introduction

The year 2010 in the journal “Histochemistry and Cell
Biology” is clearly marked by a multiplicity of excellent
contributions touching many areas of the life sciences and
rendering again pathbreaking insights into the structure,
function and networks of biological systems. Many of the
reports focused on molecules displaying a potential to be
used as diagnostic tools, prognostic markers or therapeutic
agents in diseases, inflammatory reactions and tissue recov-
ery or which are serviceable as cyto- and patho-diagnostic
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cell-type and lineage markers or which can be exploited in
cell sorting and purification strategies. Other studies
alluded to cells practicable for therapeutic approaches or on
target molecules useful for the development of gene or pho-
todynamic therapy strategies. Also noteworthy are reports
which focused on cell-/tissue-to-pathogen interactions. The
present review intends to provide an insight into such excit-
ing studies, but surely can only touch the surface of their
width and depth. Hopefully, this approach will inspire the
reader to delve into the primary literature.

Central nervous system

The importance of differential expression and sorting of
potassium channels and the development of a distinct ion
channel profile for hippocampal network formation
prompted Pruss et al. (2010) to determine histochemically
temporal expression of potassium channels during mouse
postnatal hippocampal development in vivo and in culture.
With the focus on potassium channels displaying axonal
sorting in diverse hippocampal neurons, it was observed
that certain ion channels displayed considerable temporal
variation of axonal localization among neuronal subpopula-
tions. The authors conclude that age-dependent axonal sorting
offers a new approach to functionally distinguish classes of
hippocampal neurons and that this may contribute to the
understanding of hippocampal network biology.

To be able to study striatal (caudate/putamen—CPu)
neuronal networks, cultures need to be established, express-
ing the full compliment of interneurons and projection
neurons in the proportions found in vivo. However, such
cultures [typically derived from late embryonic day
E18.5 (rat) and E14.5 (mouse)] were found to lack an
important interneuron type, the giant aspiny cholinergic
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neuron. Schock etal. (2010) overcame this problem
through combining dissociated striatal neurons from an
early (contains all interneurons) with that of a late (lacks
cholineric interneurons) gestational state. The later devel-
opmental date was required to yield the proportions of neu-
rons found in vivo. With CPus containing or lacking
cholinergic interneurons it was now possible to specifically
examine the function of the cholinergic interneuron type in
striatal networks.

Agmatine (decarboxylated L-arginine) plays several
roles in mammalian tissues and generates anticonvulsant,
antineurotoxic and antidepressant-like actions (Halaris and
Plietz 2007). Due to the lack of enzymatically active prepa-
rations, information regarding to agmatine metabolism in
the brain has been scarce. Therefore, Mella et al. (2010)
took up work on a recently identified protein (agmatinase-
like protein) that displayed agmatinase activity (Uribe et al.
2007). In the rat brain, the authors found that localization of
this protein (restricted to the hypothalamus and the hippo-
campus) coincided with that described for its substrate. The
results helped to explain reported agmatine-associated
actions [in particular neurotransmitter/neuro-modulatory
actions—(Reis and Regunathan 2000), but also learning
and memory—(Liu et al. 2008)] in the brain, which the
authors attribute to the activity of the agmatinase-like pro-
tein.

Cholesterol homeostasis is essential for CNS functioning
and involves the cholesterol eliminating neuron-specific
enzyme cholesterol 24-hydroxylase (Cyp46) (Lund et al.
1999; Ramirez et al. 2008). As so far only few studies
demonstrated atypical Cyp46 expression in astrocytes
under certain circumstances [e.g. human frontal cortex—
(Brown et al. 2004), and advanced Alzheimer disease—
(Bogdanovic etal. 2001)], Smiljanic etal. (2010) were
interested to study cellular and temporal pattern of Cyp46
expression in the context of traumatic brain injury (TBI), a
widespread cause of death and major source of adult dis-
ability. Employing a rat TBI model the authors found long-
lasting neuronal and glial Cyp46 expression at the lesion
site, indicating that TBI-induced production of damaged
cell membranes elicits wide-spead Cyp46 expression to
re-establish brain cholesterol homeostasis required for a
glial scar formation.

Vascularization of the retina is driven through a tran-
sient period of hypoxia, induced by the metabolic demand
of neurons and involves migration of hypoxia-sensing
astrocytes which express vascular endothelial growth
factor and guide the leading endothelial tip of vascular
sprouts (Chan-Ling et al. 1995; Kim et al. 2006). Based
on these observations, Kim etal. (2010) investigated
neuronal-dependent foetal human retinal vasculature
development of the retina of spontaneously aborted anen-
cephalic (AnC) foetuses, which is devoid of ganglion
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cells and lacks blood vessels (Boniuk and Ho 1979; Hend-
rickson et al. 2006). The authors found in AnC retina
localization of apoptotic cells primarily in the ganglion
cell layer (compared to the retinoblastic layer in control
retina), lack of expression of hypoxia-inducible factor-1o
and reduction of retinal endothelial cells and astrocytes. It
is suggested that the selective depletion of ganglion cells
and therefore the loss of a substantial metabolic load is
the basic cause of impaired vascular development in AnC
retina.

Shoji et al. (2010) suggested, based on previous studies
of expression of neurotransmitters receptors in neurons and
satellite cells (SCs) of sensory ganglia (Hanani 2005; Julius
and Basbaum 2001) that nodose ganglion (NG) neurons are
regulated by surrounding SCs through glutamate and
GABA and that such neuron—glia interactions may be
involved in regulating viscerosensory informations from
visceral organs. The authors found immunoreactivities for
GLAST (glutamate transporter) and GAT-3 (GABA-selec-
tive transporter) in neurons and SCs. Failure of a bicucul-
line (GABA, receptor antagonist)-dependent increase in
[Ca®*], in isolated NG neurons lacking SCs further sup-
ported the close functional association between neurons
and SCs.

Kv3.1 and Kv3.3, voltage-gated potassium channels,
highly coexpressed in granule cells (Ozaita etal. 2002;
Sekirnjak et al. 1997; Weiser et al. 1994, 1995) play impor-
tant roles in normal cerebellar function. Applying high-res-
olution immunocytochemical techniques for electron
microscopy in the rat cerebellar cortex Puente et al. (2010)
investigated precise ultrastructural localization of Kv3.1
(Kv3.1b) and Kv3.3 in specific compartments of parallel
fibres (parallel fibre synaptic terminals (PFT) and intervari-
cose segments). Parallel fibres showed a higher percentage
of labelling for Kv3.1b than for Kv3.3 with differences
in labelling intensities. Noticeably, a high percentage of
Purkinje cell dendritic spines were positive for Kv3.3, with
a higher labelling density than in PFTs. It is concluded that
the relative distributions of Kv3.1b and Kv3.3 greatly
contribute to the molecular architecture of the granule cell
parallel fibres.

Tissues yielded from Bombyx mori (B. mori—silk moth)
were used by Uno et al. (2010) to determine expression of
Rab protein family members Rab7 and 11. Ubiquitous pres-
ence was noticed for Rabll, whereas a tissue-specific
occurrence (brain, testis and ovary) was seen for Rab7. In
the brain, the Rab proteins were found in neurons of the
dorsolateral (DL) areas, with Rab11 to be co-expressed in
DL-neurons immunoreactive for PERIOD. With PERIOD,
a protein associated with circadian rhythm and expression
in neurons of the circadian system (Hall 2003) the Rab pro-
teins are suggested to possibly play a role in the control of
the circadian rhythm.
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The lack of investigations as to a nutrient metabolic sys-
tem within the retina provoked Atsuzawa et al. (2010) to
perform studies on the localization of fatty acid -oxidation
enzymes in retinal tissue. Enzymes were found to preferen-
tially localize to mitochochondria of Miiller cells, princi-
pally to the endfeet of these glial cells, but were also
detected in retinal neurons. Expression levels were, how-
ever, far less compared with those detected in the hepatic
tissue.

Peripheral nervous system

The study by Brehmer et al. (2010) aimed at further clarify-
ing neuronal network architectures in the submucosa of
human intestines applying immunohistochemistry to sub-
mucosal whole mounts. The authors found two ganglionic
nerve networks: a monolayered plexus submucosus exter-
nus with nerve fibres joining each other in acute or obtuse
angles, which formed relatively wide meshes of often poly-
angular shape and a multilayered plexus submucosus inter-
nus. Communication between both plexus occured by
interconnecting coiled strands involving sometimes interca-
lating ganglia. It is concluded that in the human submucosa
of the small and large intestine, two ganglionic nerve net-
works exist and that Meissner (plexus submucosus inter-
nus) and Schabadasch (plexus submucosus externus)
represent historically justified eponyms.

Han et al. (2010) performed studies on interstitial cells
of Cajal (ICC) biology in the murine colon, applying
immunohistochemistry with the Kit protein as ICC marker,
Ki67 as marker for proliferation in conjunction with BrdU
incorporation. Distinguishing between plexus myentericus-
associated ICCs (ICC-MY), ICCs located at the border of
circular muscle layer and submucosa (ICC-SM), within the
smooth muscle layers (ICC-IM), and beneath serosa
(ICC=SS), the authors could prove the existence of a proxi-
mal to distal and transmural gradient of ICC in the postnatal
colon along with a dramatic increase of ICC cell number
from neonatal to adult life. Increase of ICC cell number
occured mostly from proliferation of ICCs. However,
Kit*/Ki67*-ICCs were not found in ICC-SM throughout
the postnatal period, indicating that increase of ICC-SM
here occured exclusively through proliferation at the level
of Kit-ICC-SM progenitor cells.

P2X receptors represent ligand-gated cation channels, of
which the biology is largely determined by its subunit
makeup. With respect to previous studies concerning
expression of P2X receptor subunits P2X2, 3 and 5 in the
gastrointestinal tract of various animals, Yu et al. (2010)
extended work on the P2 x 4 and P2 x 6 receptors in the
rat gastrointestinal tract. The authors observed in the sub-
mucosal and myenteric plexus intrinsic sensory neurons to

be positive only for P2 x 6 receptor. As such receptors
form only heteromultimers with either P2 x 2 or P2 x 4
receptors (North 2002). Yu etal. (2010) concluded that
ATP, which acts on P2X receptors and plays a role of an
excitatory neurotransmitter in the CNS, PNS (sympathetic
neurons) and ENS (enteric ganglia) (Burnstock 2007; Dunn
et al. 2001), is probably involved in regulating physiologi-
cal functions of submucosal/myenteric plexus neurons
through a heteromeric P2 x 6/2 receptor subunit makeup.

Stubinger et al. (2010) focused on the chemical coding
of, and synaptic inputs to the intrinsic choroidal neurons in
the chicken eye. Chicken were used as they represent an
useful animal model of emmetropization and its underlying
mechanism. The histochemical phenotype of nerve fibres
within the choroid, and of the neurons in all ocular-related
cranial ganglia, i.e. the trigeminal, ciliary, superior cervical
and pterygopalatine ganglia were additionally addressed.
With such studies, the authors wanted to prepare the basis
for upcoming lesion and pharmacological experiments
which should contribute to elucidate ICN functions and
choroidal innervation patterns.

There is unequivocal evidence that up-regulation of che-
mokines and their receptors, including stromal cell-derived
factor-1 (SDF1) and its CXCR4 receptor in dorsal root gan-
glia (DRG) may be one of the mechanisms directly or indi-
rectly contributing to the induction and maintenance of
neuropathic pain (Bhangoo etal. 2007; Oh etal. 2001;
White et al. 2007). Using chronic constriction injury (CCI)
of sciatic nerve (Bennett and Xie 1988) as an experimental
model of neuropathic pain, Dubovy et al. (2010) investi-
gated changes in SDF1 and CXCR4 expression post unilat-
eral CCI of sciatic nerve in the ipsi- and contralateral DRG
of cervical (C7-C8) and lumbal (L4-L5) segments. The
authors found that unilateral CCI induced bilateral altera-
tions of SDF1 and CXCR4 in L4-L5 and interestingly also
in C7-C8 DRG, possibly mediated by interneurons in the
spinal cord and at supraspinal levels, but humoral signal-
ling by the bloodstream may also occur. However, the func-
tional involvement of these alterations seen in DRG non-
associated with injured nerve in neuropathic pain remains
to be elucidated.

Detection of abnormal cellular prion protein (PrP%) in
lymphatic tissues and subsequently along neural projec-
tions to the CNS has led to the conclusion that these tissues
are implicated in the spread of prion agent to the CNS
(Kratzel et al. 2007). The enteric nervous system (ENS) of
the gut is the first neuronal tissue where ingested PrP can
be detected [e.g. (Andreoletti et al. 2000; van Keulen et al.
2000)]. PrpS° uptake and also the neuroinvasion process
might be mediated through dendritic cells (DCs), which
have been shown to establish neuroimmune interfaces with
nerve fibres. Using an in vitro co-culture system of bone
marrow DCs (BMDCs) and sensory neurons obtained from
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dorsal root ganglia Dorban et al. (2010) could demonstrate
that PrPS¢-loaded BMDCs were competent to transmit
PrP5° to the sensory neurons. Further studies are aimed to
investigate the species barrier using BSE and vCJD strains
or to test molecules that could be potential candidates to
reduce or stop prion propagation.

Cochlea, organ of corti

A function of transient receptor potential channels (TRPC),
which are known to display significant Ca** permeability,
in cochlear sound transduction and neurotransmission is
assumed by Tadros et al. (2010) due to (a) strong expres-
sion of TRPC3 ion channels in the spiral ganglion (SG)
neurons, inner hair cells (IHC), outer hair cells (OHC) and
the gap junction-coupled epithelial cells lining the scala
media of adult guinea pig and mouse cochleae and
(b) several correlations, such as Ca>* entry mechanism in
IHC and OHC of the guinea pig and rat cochlear attribut-
able to TRPC3 expression (Raybould et al. 2007), similari-
ties between TRPC3-specific signalling pathways in CNS
neurons and those found in cochlear SG neurons, Ca2*- and
therefore TRPC3-dependent recycling of potassium in
cochlear function (Jagger and Forge 2006; Spicer and
Schulte 1998; Sun et al. 2005). The second study addressed
TRPC3 expression during mammalian cochlear ontogeny
(Phan et al. 2010). The authors observed prominent TRPC3
expression in differentiating epithelial cells of the cochlear
duct, in the embryonic and early postnatal hair cells, but
reduced expression once maturation of the cochlea struc-
ture had begun. TRPC3 labelling contrarily increased
within cell bodies of cochlear/vestibular primary afferent
neurons from the onset of hearing. Supported through pre-
vious observations, for example, that Ca** current peaks in
the first postnatal week (Beutner and Moser 2001; Marcotti
et al. 2003), which corresponds to establishment of synaptic
transmission just prior to onset of sound transduction, it is
concluded that spatiotemporal expression of TRPC3 is in
line with the development of sensory, neural and epithelial
cochlear tissues, as well as with hair cell Ca** homeostasis
and regulation of auditory neurotransmission. The last work
on cochlea biology concerns the expression of selected
family members of ectonucleoside triphosphate diphospho-
hydrolases (E-NTPDases5 and 6), in the context of cochlear
embryogenesis and early postnatal development of the
cochlea (O’Keeffe et al. 2010). E-NTPDases play important
roles in extracellular purineric P2 receptor signalling path-
ways. The authors detected NTPDaseS in developing sen-
sory hair cells and supporting Deiters’ cells of the organ of
Corti during early postnatal period, whereas NTPDase6
was confined to the embryonic and early postnatal hair cell
stereocilia. Both enzymes displayed colocalization with the
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UDP-preferring P2Y4, 6 and 14 receptors during cochlear
development, in the adult cochlea; however, this colocal-
ization was lost. Due to spatiotemporal topographic expres-
sion of these NTPDases and UDP-preferring P2Y receptors
in the adult and developing cochlear a strong support for
the role of pyrimidinergic signalling in cochlear develop-
ment is assumed.

Lung

PLUNC (Palate, Lung, Nasal Epithelial Clone) protein
family members [short (s) and long (1) PLUNC proteins],
poorly described yet, are expressed in the upper respiratory
tract and oral cavity where they fullfill a host defence func-
tion (Canny and Levy 2008). Proteomic studies have
reported LPLUNCI to be in nasal secretions, bronchoalve-
olar lavage and sputum (Casado et al. 2005; Nicholas et al.
2006; Wu et al. 2005) and to be a major secreted product of
cultured tracheobronchial epithelial cells (Candiano et al.
2007; Kesimer et al. 2009). Immunohistochemistry was
therefore applied to address expression of LPLUNCI in tis-
sues of the human respiratory tract, oro- and nasopharynx
(Bingle et al. 2010). LPLUNC1 was found to be abundantly
expressed in a population of goblet cells in the upper respi-
ratory tract and was strongly expressed in airway submuco-
sal glands and a range of minor glands present in the oral
cavity and nasopharynx, suggesting a role for LPLUNCI in
mucosal surface protection at these sites.

Studies by Basset et al. (1987) and Boyd (1990) revealed
dependence of lung liquid absorption in the rat on Na*-glu-
cose cotransport and assoziation of [3H]phloridzin, an
inhibitor of the Na*-dependent glucose transporter SGLT1,
with alveolar type II cells (Boyd 1990). Based on such find-
ings, Bodega et al. (2010) extended research on SGLT1
expression in the lung and found in the rat and lamb alveo-
lar epithelium, that cells positiv for the Erythrina crista-
galli lectin, a marker of alveolar type I cells, contained
SGLTI1. With alveolar type I cells providing 95-97% of the
alveolar surface, the authors suggested that SGLT1 expres-
sion could be useful in lowering glucose concentration in
the alveolar surface liquid to prevent pulmonary infection
(Baker et al. 2006) and to contribute to a quicker removal
of alveolar liquid in case of alveolar flooding.

Hermansky Pudlak syndrome (HPS), a heterogeneous
recessive genetic disease which affects vesicle trafficking in
lysosome-related organelles (e.g. lamellar bodies—Bonifa-
cino 2004; Wei 2006) was the focus of studies conducted
by Wang and Lyerla (2010). Such patients develop pul-
monary fibrosis with ageing (Nakatani et al. 2000) and
have alveolar type II (ATII) cells containing giant lamellar
bodies. Studies on an HPS mouse strain which shows simi-
larities with respect to dysmorphic ATII cells and contains
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foamy alveolar macrophages (AMs) and on an HPS unre-
lated strain, also displaying dysmorphic ATII cells,
revealed only in HPS mice age-dependent development of
lung fibrosis together with the detection of high levels of
alveolar TGF-f1 (known to contribute to collage produc-
tion), which is attributed to activated AMs. The authors
thus regarded HPS mice to be suitable to serve as a model
for interventive therapy in HPS.

The sonic hedgehog (Shh) signalling pathway was cen-
tral to investigations conducted by Zhang et al. (2010a), as
it is crucial for the patterning of early lung morphogenesis
in mice. It involves secreted, autocatalytically processed
Shh, its receptor Patched (Ptch) (Chen and Struhl 1996),
membranal Ptch-inhibited Smoothened and the Gli tran-
scriptional factors (Thievessen et al. 2005). As the role of
the Shh cascade in the developing human lung has not been
determined, expression of Shh-signalling pathway compo-
nents was addressed on human embryos of 7th-21st week
of gestation. The studies revealed that mostly Shh-signal-
ling pathway components in the developing human and
mouse lung shared similar expression patterns, suggesting
regulatory molecular networks during the early lung
branching process to be conserved. The authors believed
that studying Shh—Ptch—Gli signalling would contribute to
a better understanding of the pathogenesis of Shh-related
lung diseases in human and to the determination of poten-
tial therapeutic targets.

Heart and blood vessels

The studies of Toivonen et al. (2010) related to the analysis
of expression pattern of receptors for several Adenoviral
(Ad) serotypes in normal and dilated cardiomypathy
(DCM) hearts. A particular focus was set on the commonly
investigated Ad receptors, the coxsackie and adenovirus
receptor (CAR) and CD46. The authors found in normal
heart CAR expression to be confined to the subendothelial
layer of intramyocardial coronary vessels, whereas in
DCM, CAR expression changed to the endothelial cell
layer. Similar observations were made for CD46. The
authors thus regarded their result, i.e. the change of expres-
sion of CAR/CD46 receptors from subendothelial to endo-
thelial layer of intramyocardial coronary vessels in DCM
hearts, potentionally applicable for the development of tar-
geted gene therapy for heart failure through intravascular
administration of CAR/CD46 receptors targeting Ad
viruses.

Berndt et al. (2010) studied the spatial relation of onco-
fetal fibronectin (Fn) and tenascin-C (Tn-C) isoforms
(which have been shown to be reexpressed during tumour
angioneogenesis and to display association with tumour
tissues and vessel morphogenesis) to the stroma, vessels

and vascular basement membranes of selected carcinomas.
The results revealed deeper insights into the biology of
tumour vessels (due to the differential distribution, vascular
positivity and stratified organisation of oncofetal Fn and Tn
isoforms), which could be benificial for the development
and improvement of new angiogenesis-related cancer treat-
ment strategies using Fn and Tn-C domain-specific anti-
bodies as vehicles for vascular pharmacodelivery (using
antiangiogenetic and antifibrotic agents) and tumour imag-
ing (Neri and Bicknell 2005).

Amyloid-f (Ab) (considered to have a causal role in
Alzheimer’s disease) and the importance of its cerebral
clearance across the brain blood barrier (BBB) were the
main focus of the research conducted by Ueno et al. (2010).
Expression of possible Ab-acting receptors in endothelial
cells (the low-density lipoprotein receptor—LDLR, LDLR-
related protein 1—LRP1 and the receptor for advanced gly-
cation end products—RAGE; (Abdulkarim and Hameed
2006; Deane et al. 2003; Fryer et al. 2005; Sagare et al.
2007) was investigated in the hippocampus of stroke-prone
hypertensive (SHRSP) rats. Such rats have recently been
shown to display BBB impairment. Results revealed
increased gene expression and protein levels only for
LDLR in samples of SHRSP. Localization studies by
immunoelectron microscopy found LDLR at luminal and
abluminal cytoplasmic membranes and vesicular structures
of endothelial cells as well as the cytoplasm of perivascular
cells (presumably smooth muscle cells) in SHRSP and
wild-type animals. The authors conclude that LDLR
expression in SHRSP brains represents a protective
response against a toxic stress load, such as Ab deposition,
which is in accordance with a previous study showing inhi-
bition of cerebral amyloid deposition and increased extra-
cellular Ab clearance upon LDLR overexpression (Kim
et al. 2009).

Cardiac-expressed caveolin Cav-1 [atrial cardiac myo-
cytes and cardiac endothelial cells—(Gazzerro et al. 2010;
Volonte et al. 2008)] and purinergic cell surface receptor/
ATP-gated ion channel P2 x 7R, important in cardiac func-
tion (Gurung et al. 2009; Musa et al. 2009; Ralevic and
Burnstock 1998, 2003; Vassort 2001) and shown to associ-
ate with pulmonal Cav-1 (Barth et al. 2008), were central to
the work of Barth etal. (2010). It was reported that
P2 x 7R (the classical glycosylated 80 kDa isoform and an
additionally detected 56 kDa product) was similarly
expressed as Cav-1 in the mouse heart. However, increased
atrial expression was observed for the 80 kDa isoform in
Cav-1 deficient mice and increased atrial Cav-1 expression
in P2 x 7R deficient mice. The authors thus regarded the
cardiomyopathy seen in Cav-1 deficient mice to be the
result of disturbed crosstalk between Cav-1 and P2 x 7R.

Abundance and distribution of advanced glycation end-
products (AGEs) were analysed by Donaldson et al. (2010)
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in the human myocardium. AGE formation and accumula-
tion are most accelerated under diabetes mellitus (DM),
thus contributing to various complications (van Heerebeek
et al. 2008). AGEs may also play a role in other disease
processes (such as isolated systolic hypertension (HTN)—
(Kass et al. 2001; Zieman et al. 2007)]. Applying immuno-
electron microscopy using an anti-carboxymethyl lysine
(CML) antibody (CML is a major antigenic AGE structure)
to localize and quantify CML in myocardial tissue obtained
by epicardial biopsy during coronary bypass grafting
(CBG), CML was found to be scattered throughout cardio-
myocytes in all patients (independent of HTN or DM) and
in endothelial cells. With CML being very prevalent in
CBG patients, Donaldson etal. (2010) concluded that
AGE:s could play a role in abnormal cardiomyocyte func-
tion.

Franz et al. (2010b) looked at chronic cardiac allograft
rejection (CCAR), which is represented by cardiac allograft
vasculopathy (CAV) and fibrosis and zoomed into associ-
ated problems, i.e. intimal thickening and extra cellular
matrix remodelling involving vascular smooth-muscle cells
(VSMCs) and fibro-/myofibroblast (MyoFb). This was
done by analysing expression and distribution of selected
molecules (i.e. a-smooth muscle actin (¢z-SMA) as a
VSMCs/MyoFb marker and alternatively spliced fibronec-
tin (Fn) and tenascin (T) variants, which show disease-
associated re-expression (Franz etal. 2009; Franz et al.
2010a, b; Gabler et al. 1996; Imanaka-Yoshida et al. 2002;
Imanaka-Yoshida et al. 2001). Employing a heterotopic rat
heart transplantation model of chronic rejection, the results
revealed o-SMA to be a valuable marker to detect CCAR
and a contribution of Fn and Tn variants to the development
of chronic rejection following heart transplantation. It is
concluded that targeting Fn and Tn variants might represent
future concepts to prevent and treat heart-transplanted
patients suffering from chronic rejection.

The process of autophagy, thought to be cardioprotective
and to limit oxidative stress after an ischaemic insult (Roth-
ermel and Hill 2008), has been suggested to contribute to
reperfusion injury following restoration of blood flow to
ischaemic myocardium. French etal. (2010) therefore
investigated the extent of autophagy in hearts subjected to
ischaemia with or without reperfusion. Using transgenic
GFP-LC3 mice, subjected to coronary ligation, absence of
autophagy-indicative GFP dots in infarct zones and a
marked reduction of GFP dots in peri-infarct zones com-
pared to sham-operated mice were observed, independent
of reperfusion. Lack of appearance of autophagy-indicative
LCII protein and upregulation of autophagy inhibitor
mTOR were confirmative in this regard. The authors noted
that pharmacological augmentation of autophagy may
favourably modify the evolution of myocardial infarction
induced by ischaemia followed by reperfusion, and that
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inhibition of mTOR with rapamycin (an inhibitor of
mTOR) may prove most beneficial at least 24 h after onset
of ischaemia, a hypothesis consistent with a recent report
by Buss et al. (2009), showing reduced infarction sites and
attenuation of negative remodelling in rats subjected to
chronic ischaemia and rapamycin treatment 3 days post
induction of ischaemia.

Kidney

Prominins (prominin-1 and prominin-2) represent a group
of evolutionarily conserved pentaspan transmembrane, cho-
lesterol-interacting glycoproteins, the function of which has
not yet been elucidated. Prominin-1 (CD133) is expressed
by somatic stem and progenitor cells and is found not only
in the apical (luminal) side of various developing and adult
epithelia including the kidney, but also in non-epithelial
cells (photoreceptors and glial cells). In the kidney, promi-
nin-1 has been detected as a brush-border bearing molecule
of proximal nephron tubules and parietal layer of the Bow-
man’s capsule (Weigmann et al. 1997; Florek et al. 2005).
Devoted to such proteins, Jaszai et al. (2010) investigated
spatial distribution of prominin-2 in the kidney. In contrast
to prominin-1, prominin-2 was confined to the distal tubule
and collecting duct. Both prominins were detected in
human urine. These findings let the authors to conclude that
prominins, due to their localization to distinct tubular seg-
ments, might be useful for novel diagnostic approaches,
suitable to study renal diseases affecting respective parts of
the nephron. Prominin’s urinal presence might additionally
offer a tool for diagnostic purposes of certain solid cancers,
e.g. kidney cancer (Florek et al. 2005) or might be used to
monitor functional kidney recovery upon tissue engineer-
ing/cell replacement therapies.

In the context of potential implications of molecular
components of adherens junctions in cell signalling,
Walter et al. (2010) investigated expression of p0071, the
localization of which seems to occur exclusively to adher-
ens junctions of simple and stratified epithelia, certain
vascular endothelia and in composite junctions of interca-
lated discs of cardiomyocytes, in the kidney. Employing
p0071-specific antibodies in conjunction with special
markers for nephron segments, p0071-positive structures
were predominantly identified as distal convoluted and
straight tubules. In addition, p0071 was found in maturing
nephrons of certain mouse developmental stages, which,
due to a broader expression, prompted the authors to
assume a role for this protein in kidney development. Fur-
thermore, it is believed that p0071, due to its presence in
distinct tubule segments and distal tubule cell-derived
renal carcinomas, could be a cytodiagnostic marker in
renal pathology.
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Nurnberger et al. (2010) studied subcellular distribution
of cell adhesion-associated proteins under conditions of
human and experimental ischaemia, which are known to
cause dramatic cellular changes (Bush et al. 2000; Molito-
ris 2004). Specimen from patients with and without acute
kidney injury (AKI), a rat AKI model and proximal tubule-
derived cells of opossum kidneys after ATP depletion-
induced chemical hypoxia were used. In human and rat kid-
ney, strong E-cadherin expression in distal tubule segments
and N-cadherin expression restricted to proximal tubules
was detected. In AKI and experimental ischaemia, deple-
tion of only N-cadherin occurred, implicating a possible
correlation between N-cadherin depletion and decreased
cell adhesion, which together may possibly contribute to
phenomena seen in AKI, such as back leak of the glomeru-
lar filtrate into the interstitium, detachment of proximal
tubule cells and loss of epithelial polarity.

In kidney tubule cells, K* channels exert different func-
tions, e.g. to avoid Na* influx-induced cell swelling, to
maintain the cell’s resting membrane potential, to retain
Na* and avoid K* depletion during a restricted K* dietary
intake and to secrete K* into the urine. Recent work identi-
fied the voltage-gated potassium channels Kv1.1, 1.3 and
1.6 in rat inner medullary collecting ducts (Escobar et al.
2004). The same group reported on voltage-gated ether-a-
go-go-related Gene (ERG) K* channel isoforms in the rat
kidney Carrisoza et al. (2010). Using an isoform-unspecific
antibody, a quite heterogeneous ERGI distribution was
found with abundant expression in vessels and glomerular
arterioles. Participation of ERG1 in membrane potential
repolarization during Na® absorption was suggested,
whereas vasodilator effects were assumed for EGR1 in glo-
merular arterioles and vessels, based on studies by Ohya
et al. (2002) and Mewe et al. (2008).

A role for the stem cell factor (SCF)/KIT-signal trans-
duction pathway in regulating the increase of ureteric bud
branching and total number of nephrons in murine meta-
nephroi has been suggested as well as in injured, inflamed
and malignant kidney tissue, where upregulation of SCT
and KIT levels has consistenly been observed. Based on
such findings and the fact that mesonephric nephrons in
ruminants are much more similar in certain aspects to those
in humans, Tsikolia et al. (2010) investigated localization
of SCF and its cognate receptor KIT in developing bovine
meso- and meta-nephric kidney. The results implicated the
participation of KIT in ureteric branching due to predomi-
nant localization of it at the ureteric bud tips and in
advanced nephrons and in the development/differentiation
of distal renal epithelia. With respect to SCF, restriction to
the glomerular capsule and proximal tubule made SCF a
specific marker for the proximal parts of the developing
nephron. SCF/-KIT-signalling thus represents a general
principle in kidney development. Previous studies by the

same group identified KIT as a novel marker for foetal Ley-
dig precursor cells (Tsikolia et al. 2009).

TRA-1-60 is a pluripotent stem cell indicator,
involved in renal tubulogenesis (Kerjaschki et al. 1984;
Cheng etal. 2005). Fesenko etal. (2010), therefore
addressed its expression in human foetal, adult and dis-
eased kidneys. TRA-1-60 was detected on ureteric bud
and structures derived therefrom as well as in cells of
collecting duct (CD) and thin limb of the loop of Henle
of adult kidneys. A small population of TRA-1-60 posi-
tive cells was identified in the CDs and distal nephron
structures of the outer medulla and in distal nephron
compartments of renal cortex. In the cortex with tubulo-
interstitial injury, dramatic increase in the number of
TRA-1-60, Pax-2 and Ki-67 (markers of tubular regener-
ation) expressing cells was observed. Taking this into
account and that stem cells have not been identified in
the distal nephron segment, aside from the papilla, being
a nich for adult stem cells (Oliver et al. 2004), it is spec-
ulated that TRA-1-60 may identify a so far non-identified
population of cells contributing to mechanisms of distal
tubular repair.

The SLC26 family is a group of anion transporters (e.g.
suphfate, oxalate), with family member SLC26A2
(DTDST) mediating sulphate transport. Due to the role of
the kidney in maintaining sulphate balance, Chapman and
Karniski (2010) performed localization studies of DTDST
in this organ. DTDST localized to the microvillar region
of rat cortical proximal tubule (PT) cells. As mice deleted
for NaS;1 [a Na*-dependent sulfate cotransporter located
in proximal tubule cells—(Lotscher etal. 1996)] dis-
played a 90% abrogation of Na*-dependent sulphate
transport, whereas Na*-independent sulfate transport was
unaffected (Dawson et al. 2003), a role for DTDST in a
Na*-independent mechanism to reabsorb filtered sulphate
into the PT was suggested. Other studies implicated
involvement of DTDST in oxalate-dependent NaCl reab-
sorption in this nephron segment, based on the sulfate
dependency of this step and the fact that oxalacetat is a
substrate of DTDST.

Liver

Fujii etal. (2006) recently reported, “cryobiopsy” fol-
lowed by freeze-substitution fixation to be the best combi-
nation for paraffin-embedded tissue preparation (a) to
antagonize artificial loss of glycogen and (b)to obtain
strongest intensity by periodic acid-Schiff (PAS) staining.
Taking this into account Saitoh et al. (2010) examined dis-
tribution of glycogen in livers of living mice under physio-
logic and fasting conditions applying PAS staining and
o-amylase treatment to liver tissues obtained by cryobiopsy.
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The authors could observe subtle differences in glycogen
storage, with PAS-staining intensity around portal tracts
more markedly reduced than at pericentral areas. Addition-
ally, PAS-staining intensity directly around portal tracts
was more markedly decreased than in the middle of zone I,
indicating that zone I can be further separated into two tis-
sue areas with respect to differences in glycogen produc-
tion and consumption. The authors concluded that the
technique applied might be applicable to the clinical evalu-
ation of human liver tissues.

Using bile duct ligation as a model for hepatic fibrosis,
Carvalho et al. (2010) explored the effect of bone marrow
mononuclear (BMMN) cells, which are thought to partici-
pate in liver regeneration (Cantz et al. 2008; Gilchrist and
Plevris 2010; Levicar et al. 2008; Sancho-Bru et al. 2009),
post BMMN cell transplantation on the expression of
marker proteins (i.e. laminin, cytokeratin-19, and alpha-
smooth muscle actin (2-SMA)) for the cells (myofibro-
blasts) and the extracellularmatrix known to contribute to
hepatic parenchyma remodelling. The authors could prove
that BMMN cell injection had a diminishing impact on the
numbers of myofibroblasts and the extent of the extracellu-
lar matrix, making such cells applicable to decrease hepatic
fibrosis.

Metabolic zonation in the liver occurs through differen-
tial expression pattern along the porto-central axis. How-
ever, the proceedings behind are still not fully understood.
The recent observation of a role of the Wnt/f—catenin sig-
nalling pathway in this process (e.g. (Benhamouche et al.
2006; Braeuning et al. 2007; Braecuning and Schwarz 2010;
Giera etal. 2010; Tan et al. 2006) prompted Braeuning
et al. (2010) to study the phenotype and growth behaviour
of a number of residual f-catenin-positive mouse hepato-
cytes in a hepatic f-catenin-negative environment. The
results clearly indicated that the zone-specific expression
profile of hepatocytes is a process dependend on f-catenin.

Pancreas

Research on manserin was the focus of Tano et al. (2010).
Manserin, derived from precursor molecule secretogranin II
(Sgll), belongs to a group of acidic, secretory proteins of
endocrine, neuroendocrine and neuronal cells, which are
referred to as chromogranins, secretogranins or granins.
The authors used the pancreas, as it has been shown to be a
source of Sgll-derived peptides (Fischer-Colbrie et al.
2005; Leitner et al. 1996; Stridsberg et al. 2008; Trandab-
uru et al. 1999). Insulin-secreting f-cells and somatostatin-
secreting d-cells were found immunoreactive for manserin.
So far the physiological relevance of manserin is still enig-
matic. However, as Sg II-related peptides have been proven
to be useful as possible tumour markers, Tano et al. (2010)
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see a potential of manserin as a diagnostic and prognostic
marker for endocrine tumours (Conlon 2009).

Gouyer et al. (2010) performed a thorough characteriza-
tion of the mucin MUCG6 in wild-type and also in Cftr-defi-
cient mice. Beside detection of MUCS6 in various tissues
and cells (deep glands of duodenum and ileum and mucous
neck cells of gastric body, surface of the stomach and renal
collecting tubules) staining was also found in centroacinar
cells of pancreatic tissue. In Cftr-deficient mice higher
expression of MUC6 was detected. As MUCS is a signifi-
cant component of material obstructing the small intralobu-
lar ducts in the pancreas of cystic fibrosis patients (Reid and
Harris 1998) the authors believe that the Muc6-specific
antibody, which seems highly specific to the mouse mucin,
will be useful to study pancreatic pathology in cystic fibro-
sis.

Regulation of insulin release in pancreatic f-cells
centrally involves calcium in conjunction with calcium-
binding protein (CaBPs) dependent intracellular calcium-
signalling pathways. In their study, Bazwinsky-Wutschke
et al. (2010) investigated the occurrence of selected CaBPs
in pancreatic tissues of non-diabetic rats and diabetic rats
which represent the best characterized animal model of
spontaneous non-insulin-dependent type 2 diabetes melli-
tus—NIDDM (Abdel-Halim et al. 1993; Frese et al. 2007,
Ostenson et al. 1993) and also in rat insulinoma cells. The
authors observed differences in CaBP distribution and also
significantly higher transcript levels of all CaBPs in pancre-
atic tissues of diabetic rats. The authors, thus believe that
such cellular alterations of CaBPs have important conse-
quences regarding the maintenance of normal fS-cell func-
tions and therefore represent a central component in
NIDDM.

Adrenal gland

Transcripts for all protein 4.1 homologs (4.1R, 4.1G, 4.IN
and 4.1B, of which 4,1R has been extensively studied in red
blood and nucleated cells) are abundantly expressed in the
adrenal gland (Parra et al. 2000; Parra et al. 1998; Walen-
sky etal. 1999; Walensky etal. 1998). Re-performing a
more comprehensive subcellular analysis of all 4.1 protein
isoforms and alternative spliced isoforms thereof in the
adrenal gland of mice, Wang et al. (2010) observed differ-
ent subcellular localizations (membrane, cytoplasm, peri-
nuclear), indicating key roles for the 4.1 family in this
endocrine organ. Through domain-specific interactions
with deverse receptors and channels (Baines 2009; Binda
et al. 2002; Fukatsu et al. 2004; Lu et al. 2004), a possible
involvement in hormone secretion through interactions
with yet-to-be-identified membrane proteins might be
conceivable.
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Epithelium

Interactions between melanoma, the most aggressive and
deadly form of skin cancer, and the epidermal tumour
microenvironment (ETM)—the multilayered epithelium of
the skin—are poorly understood. In this regard, induction
of connexins 26 and 30 (Cx26 and Cx30) in the epidermis
adjacent to malignant tumours (e.g. melanoma and Merkel
cell carcinoma), but not in the epidermis adjacent to benign
tumours (e.g. melanocytic nevi and angiomas), has recently
been demonstrated (Haass et al. 2003, 2006). In this con-
text, Haass et al. (2010) found several correlations between
(a) tumour thickness and vertical Cx26 and Cx30 expres-
sion, (b) tumour thickness and horizontal Cx26 dissemina-
tion, (c) metastasis and horizontal Cx26 expression and
(d) vertical epidermal expression patterns of Cx26 and
Cx30 and the proliferative index in the ETM. The authors
thus could provide evidence for the association of ETM
alteration with tumour malignancy and progression.
Miyazawa et al. (2010) addressed in their work the issue
of bovine spongiform encephalopathy (BSE) due to spread
of the BSE agent to the cattle population through the intes-
tinal uptake of the agent from fodder containing meat and
bone meal from BSE-infected brain or spinal cord (Mabbott
and MacPherson 2006; Novakofski et al. 2005). As a step
forward to be able to study pathogenesis of BSE and other
bovine gastrointestinal diseases, the generation of a bovine
intestinal epithelial (BIE) cell line would be quite advanta-
geous. Miyazawa et al. (2010) established a permanent BIE
cell line to be used as an in vitro M cell model. The most
important characteristic of this cytokeratin-positive, adher-
ence and tight junction forming cell line is the ability for
transcytosis of macromolecules under certain circum-
stances. The authors thus regard the BIE cell line to be use-
ful for studying transport mechanisms of various pathogens
and also for the evaluation of drug delivery via M cells.
Chloride channels, calcium-activated (CLCA) proteins
belong to a large protein family, the functions of which are
poorly understood. They have been proposed to mediate
calcium-activated chloride currents. CLCA proteins are
widely distributed in mammalian tissues, but with a specific
cellular expression pattern for each family member. How-
ever, some CLCA family member, such as human CLCA2
(hCLCA5S) display a complex and partly contradictory
expression pattern (epithelial but also endothelial cells). In
this regard, Braun etal. (2010) began to systematically
address the expression pattern of mCLCAS (the murine
ortholog to hCLC5). MCLCAS was found virtually exclu-
sively in keratinocytes of all stratified squamous epithelia
that undergo cornification (including cornifying Hassall’s
bodies). Intracellularly, mCLCAS localized to cytoplasmic
granules of granular layer keratinocytes and, to a lesser
extent, to spinous and cornified layer keratinocytes.

Surprisingly, no membranal association of this protein was
observed. Based on their findings, the authors suggested a
role of mCLCAS in maturation and keratinization of squa-
mous epithelial cells.

In the human skin, stem cell compartments for the inter-
follicular epidermis (IFE) and the hair follicle (HF) are
localized in the basal epidermal layer (Ghazizadeh and
Taichman 2005; Lavker and Sun 1982, 2000) and within
the bulge of the HF (Montagna 1962), respectively. Jiang
etal. (2010) applied immunohistochemistry to whole
mounted single HFs from the human scalp skin to search
for stem cell markers suitable to distinguish basal IFE from
bulge stem cells. They identified several markers to localize
uniquely to the basal IFE (CD34, CD117), the bulge region
(CD200) or both, basal IFE and the bulge region (CKI15,
CD49f, CD29). Other marker molecules were negative in
this regard (CD71, CD24). The authors suggested usage of
the identified markers in cell sorting and purification strate-
gies, although some obstacles (e.g. CD200-based FACS
sorting of bulge stem cells has not been so far successful)
need to be tackled.

Chermnykh et al. (2010) developed a 3D model of epi-
dermal morphogenesis, applying a new method of isolating
dermal papilla (DP) cells, in order to gain informations on
early stages of hair follicle development and signals gov-
erning this process. They demonstrated DP cells (as well as
DP conditioned medium) to be able to induce the formation
of multicellular tubule-like outgrowths of keratinocytes in
the living skin equivalent in vitro. The authors could also
overcome the problem of the loss of hair follicle-inducing
ability and growth activity after several passages through
the expression of lentiviral-based human telomerase
reverse transcriptase. Such immortalized DP cells and also
conditioned medium therefrom induced tubulogenesis in
the 3D model after prolonged cultivation, although the pro-
cess of immortalization of DP cells resulted in a diminished
differentiation potential. However, the authors consider
their model useful to study a large range of problems per-
taining to epithelial, i.e. hair follicle—mesenchymal (i.e.
dermal papilla) interactions.

The study by Garreis et al. (2010) extended research on
human f-defensins (hBD), important antimicrobial mole-
cules expressed at mucosal surfaces and other cell-types.
Observations with respect to pathogens and proinflamma-
tory cytokines (IL-1/TNF), able to stimulated hBD produc-
tion (McDermott 2004) and vice versa, prompted the
authors to investigate expression (at the ocular surface and
lacrimal apparatus) and inducibility (through proinflamma-
tory cytokines/ocular pathogens) of hBDs. Mouse BD were
used to study ocular pathogen-induced expression in an
ocular surface scratch model. HBD1-4 were constitutively
expressed in conjunctival epithelial cells, IL-1 and Staphy-
lococcus aureus were found to increase hBD2 and
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hBD2/hBD3 expression, respectively, in cultured human
corneal and conjunctival epithelial cells. The scratch model
revealed mBD production only in the presence of a defec-
tive corneal epithelium. The authors regard hBDs to poten-
tionally represent antimicrobial peptide-based therapeutic
agents to deal with inflammatory reactions of the eye.

Molecules

Lu etal. (2010) identified a domain in exon 1B1b to be
responsible for cytoplasmic retention of microphthalmia-
associated transcription factor (Mitf), which has been
shown to play regulatory roles in several hematopoietic
cells (Rohan et al. 1997; Roundy et al. 1999; Stechschulte
et al. 1987; Thesingh and Scherft 1985) as well as in mela-
nocytogenesis, retinal pigmented epithelium development
and late differentiation stage of osteoclasts (Steingrimsson
etal. 2004). The authors suggested that the mechanism
behind 1B1b-dependent nuclear entry possibly involves
intramolecular NLS-masking (Bronisz et al. 2006; Lu et al.
2010). As M-CSF and RANKL stimulation of macrophages
lead to phosphorylation (Mansky et al. 2002; Weilbaecher
et al. 2001) and nuclear localization of Mitf in macrophages
(Bronisz et al. 2006), Lu et al. (2010) assumed that such
cytokines promote release of Mitf from its intramolecular
NLS-masking mechanism with subsequent entrance of Mitf
into the nuclear compartment.

Tanaka and Kamitani (2010) focused on the subcellular
localization of Ro52, a RING (Really Interesting New
Gene) finger domain (a type of zinc finger)—containing E3
ubiquitin ligase (Wada et al. 2006a) and a well known
autoantigen associated with several autoimmune diseases
(especially Sjogren’s syndrome and systemic lupus erythe-
matosus). The authors reported that Ro52-containing
cytoplasmic structures, referred to as cytoplasmic bodies
(Campbell et al. 2007; Reymond et al. 2001; Rhodes et al.
2002; Wada et al. 2006b; Yamauchi et al. 2008) were neither
of mitochondrial origin nor did they represent proteasome-
enriched structures, caveolae, endosomes, or lysosomes
but displayed dynamic microtubular associations. Further
research by Tanaka etal. (2010) revealed non-mutually
exclusive interaction of Ro52 with Daxx and FLASH, two
apoptosis-related proteins. With Daxx being mostly a
nuclear localizing protein, the authors could demonstrate
that overexpression of Ro52 and FLASH led to reloca-
tion of Daxx into the cytoplasm. However, as Ro52 did
not act as an ubiquitinating enzyme on Daxx and FLASH
the role of this heteromeric protein complex remains
obscure.

An ultrastructural analysis of the nucleolar spatial
arrangement of actin and nuclear myosin I (NMI) was per-
formed by Philimonenko et al. (2010) to derive functional
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implications. The results were in line with the dynamic
behaviour of NMI and its role in rDNA transcription
(Percipalle et al. 2006; Philimonenko et al. 2010), through
concentration of NMI mainly in the dense fibrillar component
(DFC) of actively transcribing nucleoli and co-localization
with nascent transcripts. However, the studies also
revealed, due to the observation of an NMI fraction that did
not associate with rDNA transcription, additional roles of
NMI in other nucleolar processes (e.g. rRNA maturation
or ribosome subunits transport). With respect to actin,
co-localization with nucleolar factor UBF and RNA poly-
merase I independent of transcription and mainly in
fibrillar centres (Fcs), transcriptionally inactive regions
of the nucleolus, was observed. Apart from functioning in
transcription elongation (Fomproix and Percipalle 2004;
Philimonenko et al. 2004), the authors suggested an
involvement of actin in the maintenance of nucleolar archi-
tecture.

Tumour progression due to disrupted intercellular junc-
tions was the theme of the studies conducted by Phan et al.
2010. Several observations, e.g. the association of develop-
ment and progression of primary tumours with aberrant sig-
nalling pathways of the hepatocyte growth factor (HGF)
and its receptor c-Met (Lesko and Majka 2008), the correla-
tion between matrix metalloproteinase (MMP)-7 overex-
pression and metastatic progression of hepatocellular
carcinoma (Gao et al. 2006), HGF-induced MMP-7 expres-
sion in stomach cancer cells (Lee et al. 2007) or HGF/c-
Met-dependent activation of the Wnt/f-catenin pathway
(Apte et al. 2006) prompted the authors to investigate these
entanglements in more detail. They found the HGF/c-Met/
p-catenin/MMP-7/E-cadherin axis to be directly involved
in HepG2 cell scattering and concluded that any therapeutic
strategy disrupting this axis could represent a potential ther-
apy candidate in HCC treatment.

A nucleocytoplasmic shuttling protein, Yes-associated
protein 1 (YAPI), linked to cell contact inhibition, organ
size control and cancer development and fitted with onco-
genic and tumour suppressor functions, was addressed by
D’ Addario et al. (2010). YAPI interacts with proteins criti-
cally involved in regulating the balance between prolifera-
tion (Danovi etal. 2008) and differentiation (Dellambra
et al. 2000). To extend knowledge of YAP1’s role in such
processes its overexpression in human keratinocytes was
studied. The authors found that YAP1 contributed to cell
proliferation and immortalization, but malignant transfor-
mation was not observed. The authors concluded that over-
expression of YAP1 seems to maintain keratinocytes in a
proliferative state.

The observation that melatonin enhances in vitro differ-
entiation of osteoblasts and promotes bone formation in
vivo [e.g. (Nakade etal. 1999; Roth et al. 1999)] encour-
aged Kumasaka et al. (2010) to investigate involvement of
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melatonin in tooth development and growth by immunolo-
calization of MellaR, the most potent transmembrane
receptor for melatonin, using tooth germs from humans
(late bell stage) and neonatal mice. They found MellaR to
be expressed in secretory ameloblasts, the cells of the stra-
tum intermedium and stellate reticulum, external dental epi-
thelial cells, odontoblasts and dental sac cells. The authors
assumed that melatonin may regulate proliferation, differ-
entiation and/or function of odontogenic cells in the tooth
germs to maintain the expanding tooth morphology. Of par-
ticular interest in this context is the observation by that the
formation of prismatic enamel with cross striation occurs
under the regulation of the circadian clock (Smith 2006).

Pressure-dependent ischaemia and hypoxia of the peri-
odontal ligament (PDL) due to continuous orthodontic
force on the tooth [e.g. (Macapanpan and Weinmann 1954;
Reither 1960)] is a stimulus for expression of heat shock
proteins (HSPs). This led Arai et al. (2010) to investigate
quantitatively the role of HSPs during experimental tooth
movement. The authors found time-dependent differential
gene expression in the pressore zone of laser microdis-
sected PDL, with the HSPA1A gene displaying initial
strong expression, but decreased expression during the
course of tooth movement. Based on the structural changes
(compression and circulatory disturbance of PDL during
tooth movement) followed by hypoxia in the pressure zone,
the authors considered upregulation of HSPA1A as adapta-
tion to the new environment to prevent initiation of apopto-
sis (Beere et al. 2000; Giffard et al. 2008; Saleh et al. 2000),
whereas decreased expression of HSPAI1A is finally the
result of a loss of periodontal cells, due to hypoxia- and
compression-induced apoptosis (Hatai et al. 2001), degen-
eration, inflammation (Krishnan and Davidovitch 2006;
Saito et al. 1991) and osteoclastic bone resorption of the PDL.

Ca**-sensitive/calcineurin-regulated NFAT (nuclear fac-
tor of activated T cells) encompasses a multigene family,
whose nuclear sequestration of subtype NFATc1A within
heterochromatin containing foci upon repetitive skeletal
muscle activity has been explored by Shen et al. (2010). As
such foci did not colocalize with NFAT target genes [i.e.
the slow and the fast myosin heavy chain genes—(Liu et al.
2001)] and did not seem to represent locations of active
genes or RNA processing, but display high dynamic and
rapid redistribution of foci-localizing NFATcl, it is
assumed that such foci (a) retard nuclear export sequence-
mediated efflux of NFATc], in order to prolong transcrip-
tional effects of NFATc1 (that entered the nucleus during
prior muscle activity) and (b) allow rapid mobilization of
foci-sequestered NFATcl to other NFATcl-dependent
nuclear sites.

The focus of the research conducted by Sisto et al.
(2010) was to study the proteins furin, TACE (tumour-

necrosis-factor-converting-enzyme), TNF-a and AREG
(Amphiregulin) in biopsies derived from Sjogren’s syn-
drome (SS) patients. SS is one of the most common autoim-
mune diseases (Boras et al. 2004; Cuello et al. 1998; Fox
etal. 1994) associated with lymphocytic infiltration into
salivary and lacrimal glands (leading to dry mouth and dry
eyes) and altered production of the pleiotropic and pro-
inflammatory mediator TNF-o (Boras et al. 2004; Cuello
et al. 1998; Fox et al. 1994). TNF-q, if overexpressed, gives
often rise to chronic autoimmune disorders and, in combi-
nation with IFN-y, plays a role in the presentation of auto-
antigens, recognized by autoantibodies in many SS patients
(McArthur et al. 2002). All proteins were found to display
strong positive histochemical staining compared with con-
trol biopsies. The authors concluded that changes in furin,
TACE and AREG expression could partly be responsible
for pro-inflammatory cytokine (TNF-a) overexpression
characterizing SS.

Suntornsaratoon et al. (2010b) reported for the first time
on the chondroregulatory action of prolactin (PRL) on the
growth plate of long bones in the context of lactation, using
tibiae of rats at midpregnancy until 15 days postweaning.
The study was based on previous observations, showing
complex PRL-dependent maternal bone changes during
reproductive periods (Seriwatanachai et al. 2008; Suntorn-
saratoon et al. 2010a). The authors found PRL receptor
expression in lactating and non-lactating rats within the
growth plate cartilage restricted to chondrocytes of the pro-
liferating, hypertrophic and resting zone. PRL-dependent
bone length increase (Suntornsaratoon et al. 2010a) corre-
lated negatively with the total growth plate height during
pregnancy and lactation, which, however, occured within
different timeframes and was also PRL-dependent but pitui-
tary PRL-independent.

The impact of retrotransposition events on angiogenic
properties of endothelial cells, primarily tumour vasculari-
sation, was studied by Banaz-Yasar etal. (2010) using
expression of the abundant mammalian non-long-terminal-
repeat (non-LTR) retrotransposon (LINE-1—L1) in a por-
cine aortic endothelail (PAE) cell model and various
tumour tissues. For the first time, LINE-1 retrotransposition
in vascular endothelial cells was observed, resulting in a
reduction of endothelial cell proliferation and migration.
Together with the observation that ORF2p, a nuclear acid-
binding protein encoded by the open reading frame 2 of
LINE-1, was almost not detectable in endothelial cells of
tumour blood vessels, but in endothelial cells of human
blood vessels, a potential link between LINE-1 retrotrans-
position events in endothelial cells (Ergun et al. 2004) and
vascularisation of tumour tissue, by suppression of the
angiogenic capacity of vascular endothelial cells was
assumed.
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Na*/H* exchanger regulator factor 1 (NHERF1) contrib-
utes to the maintenance of the intestine ultrastructure
(Kreimann et al. 2007; Morales et al. 2004). In mammary
carcinoma cell lines and epithelial cells of the bile duct in
rat liver, its expression is regulated by estrogens. Due to
observations that NHERF1 may act as a tumour suppressor
or as oncogene (Pan et al. 2006; Shibata et al. 2003) and
that treatment with estrogens prevents colon carcinogene-
sis, a potential role of NHERF1 in colon carcinogenesis
needed to be determined. Cuello-Carrion et al. (2010),
therefore used the colon and uterus of cycling rats to study
NHERFI expression during the estral cycle. During the
estrous stage the authors found oestrogen-dependent
expression of NHERF1 in the colon. With their results the
authors established the baseline for future studies regarding
the role of NHERF]1 in colon carcinogenesis.

Organells

To find out whether zebrafish represent a valuable model
for evaluation of peroxisomal functions, distribution pat-
tern of such organells in developing and adult zebrafish
was determined by Krysko etal. (2010). The authors
detected peroxisomes in the liver, the pronephric duct and
the wall of the yolk sac in 4-day-old embryos, whereas
prominent detection of catalase activity in adult zebrafish
was observed in hepatocytes, the renal proximal tubules
and the intestinal epithelium. Although peroxisomal dis-
tribution in zebrafish resembled the pattern in mammals,
it was not possible to eliminate peroxisomes by morpho-
lino oligos targeting peroxins, essential proteins for the
biogenesis of peroxisomes, or through the expression of a
potential dominant negative peroxin. The study thus dem-
onstrated that other approaches are required (e.g. trans-
genic fish) prior usage of this fish species in peroxisome
research.

Rab5(Q79L)-induced giant endosomes, distinguished by
different microdomains and therefore useful to study
intraendosomal protein localizations, were investigated by
Wegner et al. (2010) applying a combination of confocal,
time-lapse and electron microscopy. The authors observed
that apart from their size, enlarged Rab5(Q79L) endosomes
were ultrastructurally similar to normal endosomes, mostly
having a morphology approximating early endosomes, mul-
tivesicular endosomes, lysosomes or a combination of these
organells. However, recycling of the transferrin receptor
was detected to be reduced as well as disturbed sorting of
the EGF receptor. The results thus revealed the limitations
of this system in endosome research considering the sorting
defects of two representative receptors. However, the fact
that Rab5 (Q79L) did not impede biogenesis of intralumi-
nal vesicles in endosomes makes giant endosomes useful as
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a model to elucidate the mechanisms and requirements for
intraluminal vesicle formation.

Correlations between function and shape of the cell
nucleus were examined by Langevin et al. (2010) based on
previous studies showing tissue stretch-induced cell spread-
ing, lamellipodia formation and perinuclear o-actin redistri-
bution (Langevin etal. 2005; Storch etal. 2007). Now
Langevin etal. (2010) wanted to know whether tissue
stretch might result in nuclear remodelling, measurable as a
change in the degree of nuclear concavity. The authors
observed that fibroblast nuclei from stretched tissue had a
larger cross-sectional area, a smaller thickness in the plane
of the tissue and smaller relative concavity. This was attrib-
uted to an active reorganization process because the stretch-
induced change in nuclear shape could be prevented by Rho
kinase inhibition suggesting involvement of actin-based
cytoskeletal mechanisms. Cytochalasin-D treatments gave
similar results (Deguchi et al. 2005; Guilak 1995). It was
concluded that increasing nuclear convexity may have
important influences on gene expression, RNA trafficking
and/or cell differentiation.

Lack of a detailed knowledge of holo-HDL particle
uptake provoked Rohrl et al. (2010) to look at the uptake
and processing of HDL particles in HepG2 cells applying
apoprotein labelling in conjunction with light and electron
microscopy. The authors identified multivesicular bodies
(MVBs) as main endocytic compartments. Early endo-
somes were rarely HDL-positive, and with MVBs being as
early as 15 min HDL-positive, a rapid transfer process post
HDL-endocytosis was indicated. Interestingly holo-HDL
particles were only to a minor degree transported to lyso-
somes, suggesting that MVBs constitute a temporary stor-
age compartment. As close Golgi apparatus associations of
HDL-positive MVBs-appendices were observed, exchange
of HDL-derived cholesterol from MVBs directly toward
the Golgi apparatus was suggested.

Soriano et al. (2010) investigated possible internaliza-
tion mechanism of liposome-based zinc(II)-phthalocyanine
(ZnPc), a widely used photosensitizing drug (PS), using
inhibitors of main endocytosis pathways, i.e. cytochalasin
D (CD), a macropinocytosis inhibitor and dynasore (Dyn),
an inhibitor of clathrin-mediated endocytosis—(Macia
et al. 2006; Peterson and Mitchison 2002). This study in
insofar of importance as PSs are widley used in photody-
namic therapy of cancers and knowledge of mechanism of
PS uptake is of paramount importance. The authors found
only Dyn to alter photodynamic effects of ZnPc, and sug-
gest that clathrin-mediated endocytosis is the main mecha-
nism by which ZnPc is preferentially internalized into cells.

Caveolae, playing roles in many cellular functions, are
typically described as omega-shaped invaginations of the
plasma membrane in ultrathin sections of aldehyde-fixed
cells. As only cryofixation methods are able to preserve the
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plasma membrane (Ebersold et al. 1981; Kirschning et al.
1998; Szczesny etal. 1996), Schlormann etal. (2010)
investigated the freeze-fracture behaviour of caveolae in
glutaraldehyde-fixed and cryofixed mouse fibroblast cells.
The authors found in rapid frozen cells without any chemi-
cal fixation all degrees of invagination from nearly flat,
deeply invaginated to cup/flash-like. It is concluded that the
constricted “neck” of caveolae (which makes the caveolae
omega-like shaped) in most cases is a chemical fixation-
induced effect.

Mammalian target of rapamycin (mTOR), a serine—thre-
onine kinase involved in multiple cellular functions, is the
catalytic subunit of two molecular complexes, mTORC1
and mTORC2, of which mTORCI1 has previously been
shown to display lysosomal targeting, a step dependent on
amino acids and necessary for activation (Avruch et al.
2009; Hara et al. 1998; Sancak et al. 2008). As aberrant sig-
nalling of mTORCI has been implicated in many diseases
(e.g. cancer and diabetes) studies on the subcellular distri-
bution of mTOR and associated proteins were conducted by
Ohsaki et al. (2010b) using the mTOR inhibitors rapamycin
and Torinl. The authors found that despite inhibitors
mTOR and associated proteins were still able to be
recruited amino acid-dependent to lysosomes, but to a
greater extent than in the absence of inhibitors. Lysosomes
thus harboured both active and inactive forms of mTOR
and that the lock of mTORCI onto the lysosomal mem-
brane potentially caused the prominent accumulation of
inhibited mTOR at this compartment.

Stem cells

Adipose-derived stem cells (ASCs) were re-subjected to
studies previously conducted by (Ashjian et al. 2003) to re-
evaluate the in vitro transdifferentiation potential of such
cells into early neural progenitor cells (Kompisch et al.
2010). Applying a neurogenic induction protocol according
to Ashjian et al. (2003), a characteristic morphology com-
parable to neuronal progenitors was partly seen, as well as
expression of respective marker proteins. Reduced cell pro-
liferation and G2-cell cycle arrest (a precondition for the
neural cell fate determination seen in Drosophila—(Negre
etal. 2003)] were also detected. Although the results
pointed to a potential neurogenic transdifferentiation of
ASCs into early neuronal progenitors, the authors empha-
sized the possibility that the neuron-like morphology could
possibly be the result of the cell cycle arrest, rather being a
characteristic of a specific transdifferentiation process.
Recent studies indicated that the human dental pulp from
adult teeth contains adult stem cells (dental pulp stem
cells—DPSCs). Ishikawa et al. (2010) expanded research
on DPSC biology searching for putative stem cells (identified

as slow cycling long-term label (BrdU)-retaining cells (LRCs)
and Hoechst-effluxing, non-lineage marker-expressing cells
[side population (SP) cells] in the pulp tissue of born rats.
The authors found dense (i.e. high BrdU-labelling) LRCs,
which postnatally decreased. 4 weeks after birth, LRCs
resided in the centre of the pulp and associated with blood
vessels. In the mature dental pulp <0.76% SP cells were
identified, which included dense LRCs. Addressing the
regenerative capacity of LRC after tooth injuries the
authors observed that differentiating odontoblast-like cells
contained LRCs, indicating that such cells represent DPSC
in mature pulp tissues and play a role in the pulpal healing
process.

Dental pulp-derived mesenchymal stem cells (DPSCs)
have become increasingly popular to study as they are eas-
ily to obtain and propagate and display characteristics simi-
lar to other mesenchymal stem cells (MSCs). For the first
time, Karaoz et al. (2010) were able to isolate and charac-
terize DPSCs derived from human natal dental pulp (Hndp—
SCs). Such SCs were compared with human bone marrow
(hBM) MSCs. They observed that hNDP-SCs like hBM—
MSCs expressed markers for glial and neuronal, myogenic,
osteogenic, adipogenic and chondrogenic differentiation
and could differentiate into such lineages. The authors
proved that, beside small variations (hNDP-SCs are more
developed and metabolically active and have a higher pro-
liferation capacity, probably due to their anatomical locali-
zation), no significant differences were detectable between
hNDP-SCs and hBM-MSCs.

Immunesystem

The observation that CNS infiltrates in experimental auto-
immune encephalomyelitis (EAE—an animal model for
multiple sclerosis) consist mainly of neutrophils (Maatta
et al. 1998) and that depletion of peripheral blood polymor-
phonuclear leukocytes delayed or even prevented the devel-
opment of EAE in SJL mice (McColl et al. 1998) prompted
Wu et al. (2010) to investigate a possible entanglement of
neutrophils in EAE pathogenesis. The authors found a spa-
tiotemporal shift of neutrophils (mainly found in the menin-
ges at onset stage, whereas parenchymal invasion occured
at peak stage) and areas with demyelination, loss of axons
and axonal degeneration containing a prominent accumula-
tion of neutrophils in the spinal cord of EAE-induced
C57BL/6 mice. The authors could thus prove the involve-
ment of neutrophils in EAE progression and a contribution
to tissue injury in the acute phase of EAE.

Activated dendritic cells (DCs) were shown to be able to
penetrate gut epithelial monolayers to directly take up anti-
gen without compromising the barrier function, to express
tight junction molecules and establish tight junction-like
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structures with adjacent epithelial cells (Rescigno et al.
2001). This provoked Kamekura et al. (2010) to investigate
regulation of expression of tight junction molecules in a DC
line. With studies being performed in the presence of
DC-activating epithelial-derived thymic stromal lympho-
poietin (TSLP - triggers DC-mediated Th2-type inflamma-
tory responses) and toll-like receptor (TLR) ligands, the
authors found in particular dose-, time- and NF-xB inhibi-
tor (IMD-0354)-dependent upregulation for claudin-7. It is
concluded that preservation of the epithelial barrier during
allergic inflammation involves TSLP/TLR/NF-xB-mediated
expression of claudin 7 in DCs and this consequently may
lead to an important therapeutic option in allergic diseases.

The study by Lin etal. (2010) focused on Orail, the
pore-forming subunit of Ca*'-release-activated Ca’*
(CRAC) channels (Gwack et al. 2007). As immune system
cell activation, proliferation and degranulation depend on
Orail and involve calcineurin-/NFAT-signalling to express
cytokine genes and other genes critical for the immune
response, Lin et al. (2010) investigated Orail expression in
normal and allergic rhinitis (AR) mice airway and spleen.
Orail protein was found in mucosal epithelium and submu-
cosal glandular epithelium of airway, and in immune cells
of spleen with higer expression in AR mice compared with
wild-type mice. The results indicated that Orail is upregu-
lated in the airway and spleen in allergic inflammation and
may participate in the pathogenesis of AR. The authors
suggest that intervention measures interfering with Orail/
CRAC channels may offer novel and effective prophylactic
and/or therapeutic means to control AR symptons.

Fatty acids and metabolites thereof (which includes n-3
and n-6 polyunsaturated fatty acids—PUFAs) have been
demonstrated to regulate aspects of immune functions
(Pompos and Fritsche 2002). Therefore, Tokuda et al.
(2010) looked on the expression of fatty acid-binding pro-
tein 7 (FABP7), which is distinguished by its strong affinity
for n-3 PUFAs (Nasrollahzadeh et al. 2008) and FABPS5, in
mouse peripheral immune organs. The authors suggested a
role for FABP7 in T cell homeostasis as its expression was
restricted to fibroblastic reticular cells (FRCs) of T cell
areas in lymph nodes and spleen and due to an increase of
CD4* cells in mesenteric lymph nodes lacking FABP7. It is
hypothesized, that FABP7 might possibly down regulate
IL7 production (IL7 promotes CD4* T cell survival) due to
changes in the n-3 PUFA content of the FRC membrane.

Development
A comparative immunolocalisation study was performed
with type II collagen and the proteoglycans aggrecan and

perlecan as target proteins using 12-14-week-old human
foetal and postnatal (7-19 months) ovine joints (Smith
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et al. 2010). Perlecan, which has well-established roles in
chondrogenesis (Iozzo 1994) and which is also a basement
membrane component (Melrose et al. 2004) followed a vir-
tually identical localisation pattern [(inter)territorial locali-
sation] as that of type II collagen, the major structural
collagen of cartilage and a chondrogenic marker beyond
contention (Eyre et al. 2002, 2006; O’Driscoll et al. 1995).
However, a slightly divergent localisation pattern in postna-
tal cartilages was observed where perlecan displayed a
strict pericellular localisation pattern around the chondro-
cytes of permanent articular cartilages. Based on these find-
ings, the authors consider perlecan to be a (cell associated)
chondrogenic marker of pre- and postnatal cartilages.

In cells of the rat enamel organ and in odontoblasts,
co-expression was recently reported for tumour surface
protein EMMPRIN (an immunoglobulin superfamily mem-
ber that induces extracellular matrix metalloproteinase and
which is also named CD-147 or basigin) and MMPs (matrix
metalloproteinases), which contribute to progression of
malignancies and tumour invasion. This suggests EMM-
PRIN-regulated MMP expression in differentiating ondon-
toblasts and ameloblasts (Schwab et al. 2007). Xie et al.
(2010) extended research on this topic and observed upreg-
ulated (highest level was seen at postnatal day 1) and temp-
orospatial expression of EMMPRIN during development as
well as arrest of tooth germ development and decreased
MMPs expression, when EMMPRIN transcription was
experimentally reduced. These results cleary show a vital
role of EMMPRIN on epithelial-mesenchymal interactions
during tooth germ morphogenesis.

Embryoid bodies (EB) recapitulate to a limited extent
embryonic development and therefore represent useful
tools to study the interplay of different germ layers and their
influence on cell differentiation. Pekkanen-Mattila et al.
(2010) explored expression of several germ layer markers
in the early stages of EB differentiation using eight human
embryonic stem cell (hESC) lines with different cardiac
differentiation potentials. EB formation and growth as well
as the temporal and spatial organisation of germ layers was
found to occur similarly in all hESC lines during early EB
differentiation. No correlation between the cardiac differen-
tiation potential of hESC lines and early germ layer mark-
ers was detected.

Cytokeratines are found in most epithelial cells (K5/14
for basal/myoepithelial and K8/18 for luminal cells) and
expression of specific cytokeratines associate with putative
stem/progenitor cells [K6 for body cells of the terminal end
bud and K8/14 for luminal progenitor cells—(Smith et al.
1990)]. As a comprehensive expression analysis of such
cytokeratines during embryonic and early postnatal devel-
opment has not been conducted, Sun et al. (2010) addressed
this issue. They could demonstrate that aforementioned
cells already exist in embryonic mammary glands. With
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respect to K5 and K14 the authors found that only K14 was
transiently expressed in the suprabasal/luminal compart-
ment of the pre-pubertal mammary epithelium, indicating
transient disconnection of K5 and K14 expression. With
additional insights into usage of cytokeratines as mammary
epithelial differentiation markers, such molecules may also
be used in overexpression or ablation studies to specifically
look into mammary development.

Maspin, a serine protease inhibitor (Zou et al. 1994)
expressed in osteoblasts and promoting accumulation of
latent TGF-f§ in bone ECM (Tokuyama et al. 2007), was the
object of investigations by Davaadorj et al. (2010) on a role
of this molecule in tooth development. The importance in
this process was demonstrated when a neutralizing maspin
antibody was employed, which led to inhibition of proper
dental tissue formation in in vitro organ cultures of rat man-
dibular first molars as well as to growth suppression of cul-
tured rat odontogenic epithelial and human dental papilla
cells.

TGF-f1 (Worster et al. 2000) and collagen (Chen et al.
2005) or collagen hydrolyzate (Bello and Oesser 2006;
Moskowitz 2000) are players in mesenchymal stem cell-
mediated chondrogenic differentiation/articular cartilage
repair and degeneration. Both molecules were used to ana-
lyse the applicability of adipose-derived stromal cells
(ADSCs) in chondral defects (Raabe et al. 2010). TGF-f1
and hydrolyzed fish collagen were found to be very effec-
tive stimulants for differentiation of the chondrogenic line-
age making ADSCs in equine veterinary tissue engineering
useable in cartilage repair.

Reproduction systems

Expression of lung surfactant proteins (SPs) in human first-
trimester placental tissues (22-56 days p.c.) was addressed
by Sati et al. (2010), as extrapulmonal occurence of such
molecules has been reported (Snyder et al. 2008; Madsen
et al. 2003; Kankavi et al. 2007; Eliakim et al. 1989), inter
alia in the female reproductive tract and amniotic fluid
(Leth-Larsen et al. 2004; Miyamura et al. 1994). SPs were
observed in the trophoblastic layers of chorionic villous
tree, trophoblastic cell columns, Hofbauer cells, angiogenic
cell cords, vascular endothelium and foetal haematopoietic
cells. Due to the detection of SPs in such placental struc-
tures/cells it was speculated that SPs might have a role in
placental immunobiology (considering the immunological
paradox of the survival of the allogeneic conceptus), angio-
genesis and vasculogenesis processes during early preg-
nancy or phagocytotic processes involving Hofbauer cells,
which represent foetal placental antigen-presenting cells.
Lecce et al. (2010) investigated localization of CD43,
a sialoglycoprotein with major glycoforms of 115 and

130 kDa (Fukuda and Tsuboi 1999; Remold-O’Donnell
et al. 1986; Serrador et al. 1998), in uterine epithelium cells
(UECs) during early pregnancy using tissues obtained from
pregnant rats. UECs from ovariectomised rats treated with
ovarian hormones were also used. The authors found in
pregnant rats prior blastocyst implantation and in oestro-
gen-treated ovariectomised rats a 95-kDa form of CD43
localizing basally in UECs, but a apical 85-kDa form in
UEC: at the time of implantation and in UECs of ovariecto-
mised rats under conditions of progesterone treatment. It is
concluded that for facilitation of blastocyst attachment
CD43 moves in a progesteron-dependent manner from the
basal to the apical epithelium surface involving lower-
molecular-weight forms of CD43, which more likely con-
tributes to adhesion conditions rather than CD43 molecules
with high glycosylation levels which have more de-adhe-
sion properties (Fukuda and Tsuboi 1999; Remold-O’Don-
nell et al. 1986; Serrador et al. 1998).

Extracellular adenosine, produced by ecto-50-nucleo-
tidase (CD73) and ectonucleoside triphosphate diphos-
phohydrolase (E-NTPDase) family members, plays
fundamental roles in sperm motility and fertility (Fraser
2008; Minelli et al. 2004; Schuh et al. 2007). So far,
expression analysis of CD73 along the male murine repro-
ductive tract has not been conducted. Applying immuno-
cytochemical techniques and in situ enzymatic assays,
Martin-Satue et al. (2010) observed high CD73 expres-
sion along the mouse male reproductive tract (i.e. in ger-
minal, somatic and Leydig cells, smooth muscle layers of
the vas deferens and co-localization with NTPDase3 in
secretory epithelia of accessory glands and epidydimis).
The major conclusions drawn were that CD73 and NTP-
Dase3 influence male fertility through control of extracel-
lular nucleoside/nucleotide levels in spermatogenesis,
control of smooth muscle contraction, and influence of
sperm fluid composition.

Studying the insulin pathway, Sun et al. (2010) demon-
strated that culturing 12.5 dpc fetal mouse ovaries with
insulin had a profound detrimental effect on oogenesis and
folliculogenesis in vitro leading to significant oocyte
growth retardation and a reduced proportion of secondary
follicles at 12.5 days post-coitum (dpc). Zhang etal.
(2010b) investigated the effect of continuous insulin expo-
sure on folliculogenesis in 16.5 dpc and 3-day post partum
(dpp) mouse ovaries in vitro taking the Akt signalling path-
way into account which is mainly involved in folliculogen-
esis (Liu 2006; Liu et al. 2006). The authors found that
insulin-mediated regulation of folliculogenesis via Akt
occurred stage-specifically, as insulin promoted Akt phos-
phorylation and the primordial follicular assembly and acti-
vation process in 16.5 dpc foetal mouse ovaries, whereas in
cultured 3 dpp mouse ovaries, repression of Akt phosphor-
ylation was observed.
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Mouse vasa homolog (MVH) localization was systemat-
ically explored during mammalian spermatogenesis by
Onohara et al. (2010). MVH, a DEAD-box family member
of ATP-dependent RNA helicases, participates in several
aspects of RNA metabolism and translational events (Raz
2000; Tsai-Morris et al. 2004) and is critically involved in
germ cell development/male sterility (Tanaka et al. 2000).
It localizes to intermitochondrial cement (IMC) and chro-
matoid bodies (CBs), two cytoplasmic compartments clas-
sified as nuage (Noce et al. 2001; Toyooka et al. 2000) and
which represent various forms of dense material in germ
cells of a wide variety of species (Eddy 1974, 1975). The
authors identified fine particles (in diplotene and meiotic
cells), IMC (in pachytene spermatocytes after stage V),
loose aggregate of strands (in late spermatocytes) and CBs
(in round spermatids) as nuage compartments and observed
a clear discontinuity of nuage transition between spermato-
cytes and spermatids.

Fuc-glycoconjugates have been shown to be important in
mammalian spermatogenesis (Martinez-Menarguez et al.
1993; Morokuma et al. 2007; Tang et al. 1982). That is why
it was quite surprising that glycoconjugate research has not
been conducted so far in Xenopus laevis (an extensively
employed animal model). Using four different Fuc-binding
lectins, proteins containing defined carbohydrate-recognition
sites, Valbuena et al. (2010) addressed this shortfall, charac-
terizing distribution of such molecules in Xenopus testis.
With labelling of spermatocytes and spermatids by the
orange peel (Aleuria aurantia) lectin and the asparagus pea
(Lotus tetragonolobus) agglutinin and the finding through
deglycosylation pretreatments that such fucosylated glycans
were of N- and O-linked types, first steps towards gaining
informations regarding the nature and involvement of glyco-
conjugates in testicular function have been made.

A role of the “endocannabinoid” system [i.e. ananda-
mide (AEA); AEA receptors—cannabinoid receptors (CB)
I and 2 and AEA modulating enzymes—fatty acid amide
hydrolase (FAAH) and N-acyl phosphatidylethanolamine
phospholipase D (NAPE-PLD)] in implantation and early
pregnancy maintenance has previously been suggested.
Extended work on this topic was provided by Taylor et al.
(2010) who investigated involvement of cannabinoids dur-
ing endometrial transformation, using well-characterised
human menstrual cycle biopsy samples. Main elements
(receptors and modulating enzymes) were found to coexist
in many endometrial cell types and to be differentially
expressed (FAAH and NAPE-PLD), assigning such
enzymes a key role in control of local AEA levels during
the menstrual cycle. Loss of CB2 receptor immunoreactiv-
ity between the menstrual cycle further suggested CB2 to
be intimately involved in menstrual events.

Ectoplacental cone (EPC) -derived cells were the subject
of studies conducted by Tesser et al. (2010), who focused
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on mouse trophoblast glycogen cells (GCs) in the context
of blood cells and trophoblast giant cells (TGCs) during
placentation, processing ES5.5-E12.5 implantation sites.
GCs were not observed throughout the EPC, rather origi-
nating in the upper portion in the midregion of EPC at 6.5,
contained glycogen deposits at E6.5-E8.5 and were in close
proximity to TGCs and maternal blood cells at E7.5-E8.5.
Glycogen-derived glucose was suggested to drive invasion
of GCs and TGCs during the process of placentation.

Methodical advances

BODIPY 493/503 is a lipophilic fluorescent dye, which has
been used quite extensively to label lipid droplets (LDs).
Depending on the sequence of exitations in double fluores-
cence labelling experiments, erroneous interpretations in
the identification of LDs may occur. Ohsaki et al. (2010a)
have addressed this problem by elaborating a protocol to
preclude such a scenario.

Meunier et al. (2010) invented a new time-consuming,
muscle fibre typing protocol applying a semi-automated
histological approach to evaluate the percentage of different
fibre types and their morphological parameters in histologi-
cal sections. By dual labelling of serial cross sections of
bovine muscles using antibodies against myosin heavy
chain isoforms (for fibre classification) and laminin which
allows surrounding fibre to be delineated precisely—
(Miller and Stauber 1994), the authors found the results to
be comparable to those obtained by electrophoresis-based
fibre characterisations (Rivero etal. 1997). Additional
advantages were that toxic solutions were avoided (such as
the frequently used diaminobenzidine-tetrahydrochloride)
and the ability of the method to also identify hybrid fibres.
Morevover, the approach not only allowed muscle plastici-
ties to be studied, but may also be applied to species-related
typification purposes.

Witter et al. (2010) used a porcine experimental model
of infrarenal aorta dissection to examine the effect of differ-
ent tissue glues on fibre composition, vascular smooth mus-
cle cell (VSMC) phenotype, free vessel lumen and the cells
of the immune system 12 months postoperative survival.
The tissue glues applied contained either glutaraldehyde or
formaldehyde as protein cross-linking molecules or were
based on fibrin. All types of glue caused stenosis or had an
impact on the immunohistochemical phenotype of VSMC
and the number and distribution of vasa vasorum in the aor-
tic wall. Although some tissue glues caused more severe
histopathological changes than others, the authors con-
cluded that beside the adverse effects, additional parame-
ters, such as glue handling and adhesive properties, need to
be taken into account for the choice of the most appropriate
glue.
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Lamellar bodies in type II alveolar epithelial cells were
addressed by Vanhecke et al. (2010). In ultrathin sections
of chemically fixed and epoxy resin-embedded cells they
appear as osmiophilic vesicles with tightly packed, more or
less periodically arranged lamellae (Douglas et al. 1975).
However, the periodicity of lamellae depended on the
chemicals used (Stratton 1977). Alternative methods (cryo-
fixation, cyrofixation by freeze substitution, freeze fractur-
ing, cryo-electron microscopy of vitreous sections—
CEMOVIS (Al-Amoudi et al. 2004; Dubochet et al. 1988)]
were in fact less prone to artefacts but made studies on
lamellar bodies still difficult. Vanhecke et al. (2010) further
developed the high-pressure cryofixation approach, in com-
bination with CEMOVIS and the use of perfluorocarbon to
avoid alveolar collapse prior to fixation by high-pressure
freezing. Without the use of any chemical fixatives, cryo-
protectants, dehydration solvents or staining procedures,
ice crystal-free samples of bulk lung tissue up to 200 pm
thickness containing alveolar epithelial type II cells were
obtained and enabled the authors to examine the native
lamellar body ultrastructure under near in vivo conditions.
The approach opened up the possibility to scrutinize vari-
ous theories of lamellar body biogenesis, exocytosis and
recycling.

Scanning probe microscopy (SPM) can visualize struc-
ture and mechanics of biological components as well as
quantify adhesive forces between molecules and cells or
reveal the viscoelasticity of cells or tissues by force mea-
surements. It has also been applied to determine dynamical
behaviours of biological components. Conventional con-
tact-mode SPM have a time resolution in the range of min-
utes; therefore, fast dynamics in living cells cannot be
monitored. High-speed SP microscopes achieve a temporal
resolution of <0.1s. Unfortunately, high-speed SPM
applies large frictional and compressive forces on samples
which would compromise the integrity of living cells. Tam-
ura et al. (2010) combined soft cantilever to modulate the
force applied to cells, low feedback-gain operations of a
commercial SP microscope, and imaging of cantilever
deflection. Using this improved combination the authors
were able to achieve live-cell imaging of the mechanical
architecture in leading lamellae with a temporal resolution
of about 10 s.

The project handled by Stollenwerk et al. (2010) delved
into the development of standard protocols for synthesis of
gram amounts of well-characterised nanoparticles for use in
molecular magnetic resonance imaging (MRI). This aim
was initially tackled by identifying critical control points
allowing fine-tuning of the method to produce exactly
specified nanoparticles of a pre-defined size. The authors
prepared gadolinium-bearing (to allow detection of the par-
ticles by MRI) albumin—polylactic acid nanoparticles in the
size range 20—40 nm diameter. Challenges to meet included

the warranty of chemical purity and to minimize exposure
of animals or humans to nanoparticle-generating gadolin-
ium, which is highly toxic in non-chelated form. As size
may determine the outcome of interactions within the tissue
and due to the immense surface area of nanoparticles, stan-
dardization of the nanoparticle size and thus surface was of
utmost importance. The outcome of this study revealed that
standardising the synthesis protocol did not lead to a stand-
ardised product (e.g. nanoparticle sizes displayed a signifi-
cant intrabatch and interbatch variability and were micellar
prior to lyophilisation, but loosely structured aggregated
masses after lyophilisation and subsequent resuspension).
However, such nanoparticles paved the way for further
developments. In series II, analyses revealed that dialysis
failed to remove educts, which skewed size distributions.
Therefore, major alterations, conducted by Abdelmoez
et al. (2010), included replacement of dialysis with diafil-
tration and to de-fat and stabilise the human serum albumin
(HSA) prior to preparing HSA-DTPA conjugates. This
resulted in HAS molecules homogenous in size. The inclu-
sion of further testing methods allowed standardised parti-
cle sizes to be achieved and accurate measurement of
critical physicochemical parameters influencing particle
size and imaging properties. However, the authors regarded
the HSA-based nanoparticles not yet suitable for upscaling
into industrial production, but excellent reagents for explor-
atory work. Future studies will therefore focus on MR
imaging, biodistribution and pharmacokinetics of these par-
ticles in animal models.

Sobol et al. (2010) aimed to optimize the procedure of
cryoimmobilization of suspension cells for electron micros-
copy. The authors therefore examined various conditions of
freeze-substitution procedures and determined conditions
that allowed high reproducibility and most importantly
good preservation in particular nuclei and nucleoli (consid-
ering the fact, that such intracellular target sites represent
the most difficult structures with regard to effective verifica-
tion and saturation with resin), in addition to antigens for
immunogold labelling. The developed protocol was also
less time-consuming than standard protocols.

The use of silver and silver compounds, widely applied
as a remedy for a variety of different illnesses, has to be
revisited considering studies by Danscher and Locht
(2010). They could prove, applying autometallography, in
vivo liberation of electrically charged silver atoms/silver
ions from metallic silver surfaces (i.e. metallic silver pel-
lets, silver grids and silver threads) within the brain, skin
and abdominal cavity, through a process referred to as dis-
solucytosis (Larsen et al. 2007). Bio-released silver ions
were taken up by dissolucytotic macrophages, local cells of
all kinds and ended up through passing into the lymph
and blood streams in tissues all over the body. The blood—
brain-barrier was also bypassed. Taking into account the
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damaging effects of dissolucytotic released silver ions from
metallic silver surfaces on many organs, it is now clear that
implantation of silver or silver-plated devices are not
recommendable anymore.

Reviews

That actin is a karyophilic key protein required for many
nuclear processes (Chen and Shen 2007; Schleicher and
Jockusch 2008) has been discussed controversially quite a
long time. But during the past decades the relevance of
actin in the nuclear compartment has finally been appreci-
ated. Filamentous actin (F-actin) has not been found in the
nucleus, explaining why nuclear actin is unable to bind
phalloidin (Cooper 1987). There are also several well-
known actin-binding proteins (ABPs) that are additionally
found in the nucleus although many of them bind to F-actin
only. Castano et al. (2010) reviewed the current knowledge
of nuclear ABPs and provided the reader with a wealth of
informations regarding ABPs and their link to processes
related to chromatin remodelling and their impact on key
nuclear events, such as transcription initiation and elonga-
tion, DNA repair and DNA replication. The authors out-
lined, that a pool of nuclear complexes involved in
chromatin remodelling may interchange factors and that
nuclear actin may function as a key protein for interchang-
ing such factors by bringing them together. In other words,
actin and associated proteins may help to create a dynamic
scaffold in which nuclear processes can take place. Through
the association of actin with the nuclear envelope-associ-
ated proteins emerin and lamin A, these molecules have
non-classical ABP function The authors also pointed to
additional roles of these ABPs in nuclear architecture and
dynamics (i.e. positioning and movement of the nucleus
within the cell).

Weigert et al. (2010) provided an overview nf potential
applications of intravital microscopy (IVM), with a particu-
lar emphasis on subcellular imaging. The authors focused
on optical microscopy techniques to perform kinetic and
functional studies in living animals, primarily small
rodents. The use of intrinsic or endogenous fluorescent
molecules in living animals can be a powerful tool for basic
research or diagnostic purposes, e.g. molecules such as
NAD(P)H were measured and visualized in living mice
during microcirculatory failure, ischaemia and reperfusion
in the liver (Guan et al. 2009; Paxian et al. 2004), or in the
kidney in response to LPS-induced sepsis (Wu et al. 2007).
Collagen, elastin, myosin and myelin fibres or lipid-
enriched structures (Evans etal. 2005; Fu etal. 2008;
Konig et al. 2007; Llewellyn et al. 2008) have been imaged
in living animals to investigate structural aspects. Tissue
architecture and function can be also imaged by introducing
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genetically engineered fluorescent proteins or administer-
ing exogenous dyes. IVM also opend new insights into
many fields such as cancer biology, immunology, microbi-
ology and recently in stem cell research by determining the
fate of a single cell. Even higher resolution has been
employed to visualize processes at subcellulars levels. An
obstacle that had to be overcome were motion artefacts due
to respiration and heartbeat. For that purpose surgical pro-
cedures and novel devices ensuring the stabilization of the
organ have been employed. In conclusion, the authors
described new developments in non-linear optical micros-
copy for in vivo studies which have addressed key ques-
tions in various aspects of tissue biology.

In their review Pol et al. (2010) focused on the three
major desorption ionization techniques used in mass spec-
trometry imaging (MSI), the first technique that visualizes
the distribution of small molecules in tissues (Debois et al.
2009). After describing the technical principles, the authors
concentrated on the practicability of desorption ionization
of secondary ion mass spectrometry (SIMS), matrix-
assisted laser desorption ionization (MALDI) and desorp-
tion electrospray ionization (DESI) in biomedical and life
science imaging applications. Making it difficult to sum-
merize such a wealth of information with respect to the
multiple applications for SIMS, MALDI or DESI, a key
feature of biological MSI is that it enables the user to image
molecules that are hard to visualize by other imaging tech-
niques. Thus MSI represents an additional important
approach to gain deeper insights into diagnostic and thera-
peutic histological and cellular mechanism. Of further
importance is the fact that unlike other imaging techniques,
no labelling procedures are required. With respect to pro-
tein MSI, no sample treatments need to be performed
except that the tissue has to be flash-frozen, sliced and
mounted on appropriate surfaces.

Miscellaneous

Shin et al. (2010) reported on studies on tissue accumula-
tion of daunorubicin (DR), doxorubicin (DX) and epirubi-
cin (ER) post i.v. injection. Such cancer relevant antibiotics
display, despite structural similarities, large variations in
pharmacokinetic parameters. Applying immunocytochem-
istry to rat kidney tissue with an antibody reacting with the-
ses drugs the authors found differences in the detection of
the molecules 120-h post injection, with only DR not being
detectable. Similar observations were made in the pancreas,
hair follicle and stomach (Ohara et al. 2007a, b; Shin et al.
2009), indicating a stronger propensity of cellular accumu-
lation for DX and ER in such tissues. The authors con-
cluded that the knowledge gained from their investigation
may help to develop a better understanding of the individual
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properties of DR, DX and ER with respect to the pharmaco-
kinetic parameters and anti-tumour activities.

The observation that stromal fibroblasts derived from
basal cell carcinoma or squamous cell carcinoma influence
the phenotype of normal human keratinocytes (in terms of
intermediate filament expression) and the fact that such
changes occur when stromal fibroblasts and normal epithe-
lium were physically separated (Lacina etal. 2007a, b)
(indicating an involvement of stromal cell-produced solu-
ble molecules on the functional phenotype of keratinocytes)
prompted Strnad et al. (2010) to compare the transcripto-
mas of normal fibroblasts and squamous cell carcinoma-
associated fibroblasts applying microchip array technology.
The authors found 560 differentially expressed genes. Two
growth factors, IGF-2 and BMP-4 were determined as can-
didate factors responsible for tumour-associated fibroblast
activity influencing differentiation of normal epithelia. The
authors consider these molecules and/or their receptors as
potential therapeutic targets.

Due to differences seen in labelling of musculars satellite
cells (SCs) with the marker protein neural cell adhesion
molecule (NCAM) and Pax7, Lindstrom etal. (2010)
applied immunohistochemistry to trapezius muscle biopsies
from power lifters and sedentary men, assuming that SCs
are intrinsically different or display different stages of qui-
escence, activation or differentiation. Using markers for SC
activation and differentiation (MyoD, myogenin, c-Met and
DIk1) the authors extended their studies in conjunction with
the reference markers NCAM and Pax7. They found SCs to
show pronounced heterogeneity in activation, myonuclei
turnover, muscle fibre growth and muscle fibre damage and
repair. The results thus demonstrated that human SCs are
more heterogeneous than previously recognized.

OCT4 is an embryonal transcription factor and is consid-
ered to be an important diagnostic tool for germ cell
tumours (GCT). In this regard, Mueller etal. (2006)
recently reported resistance to cytotoxic (i.e. cisplatin)
treatment and lack of OCT4 expression in embryonal carci-
noma (EC) cells, which are considered to be the malignant
counterparts of embryonic stem (ES) cells. Mueller et al.
(2010) hypothesized that such a cell type exists in nonse-
minomatous GCT (NSGCT—a subtype of testicular GCT),
and may drive the growth of cisplatin refractory tumours.
Employing an NSGCT xenograft model derived from the
cell lines H12.1 and 1411HP which gave rise to OCT4-
positive, cisplatin-sensitive and cisplatin-resistant, OCT4-
negative xenografts, respectively, in conjunction with
patient-derived NSGCT samples, the authors suggested that
malignant growth of cisplatin-resistant NSGCT may be
driven by Oct4-negative EC cells.

Growth and migration pattern of pterygial cells in the
pathogenesis of pterygium, a benign growth of the conjunc-
tiva on the corneal surface, were characterized by Bai et al.

(2010). Particular focus was made on the spatial expression
pattern of markers for stem cells, cell growth, and matrix
metalloproteinases. The authors found a spatial existence of
stem cell-like cells in the head (on the cornea) and body (on
the conjunctiva) epithelia of pterygial tissues, but not in the
neck (over the focal limbus) region, consistent with the
observation of the body region having the highest prolifera-
tive aptitude. It is concluded that the pterygium neck is the
proliferative gear for pterygium growth. Pharmacological
intervention targeting matrix metalloproteinases or molecu-
lar intervention by gene silencing to reduce proliferative
cell activity might therefore be effective instruments to
impede pterygium recurrence.

The observation that exposure of human acute myelo-
blastic leukaemia (HL60) cells to monocytic and granulo-
cytic differentiation inducers resulted in Akt and PKC
phosphorylation during the late stage of differentiation and
increased expression of mammalian target of rapamycin
(mTOR), a downstream signalling protein of Akt (Yamada
et al. 2008, 2010) provoked Yamada et al. (2010) to focus
on mTOR-related signalling proteins (i.e. Raptor of
mTORCI1 and Rictor of mTORC?2) in differentiating HL60
cells. Applying siRNA technology and inhibitors of PI3K/
Akt and PKC pathways, activation of Akt and PKC was
seen to be related to certain cell functions, normally
detected in differentiated cells, with Rictor being an
upstream regulator in this event. The findings were sup-
ported by previous observations, showing phosphorylation
of Akt by Rictor (Sarbassov etal. 2005) and PKCs by
TORC?2 (Guertin et al. 2006; Jacinto et al. 2004).

References

Abdel-Halim SM, Guenifi A, Efendic S, Ostenson CG (1993) Both
somatostatin and insulin responses to glucose are impaired in
the perfused pancreas of the spontaneously noninsulin-depen-
dent diabetic GK (Goto-Kakizaki) rats. Acta Physiol Scand
148(2):219-226

Abdelmoez AA, Thurner GC, Wallnofer EA, Klammsteiner N, Kremser
C, Talasz H, Mrakovcic M, Frohlich E, Jaschke W, Debbage P
(2010) Albumin-based nanoparticles as magnetic resonance con-
trast agents. II. Physicochemical characterisation of purified and
standardised nanoparticles. Histochem Cell Biol 134(2):171-196

Abdulkarim Y, Hameed Z (2006) Is the LDL receptor involved in cor-
tical amyloid protein clearance? Neurochem Res 31(6):839-847.
doi:10.1007/s11064-006-9084-0

Al-Amoudi A, Norlen LP, Dubochet J (2004) Cryo-electron micros-
copy of vitreous sections of native biological cells and tissues.
J Struct Biol 148(1):131-135. doi:10.1016/j.jsb.2004.03.010

Andreoletti O, Berthon P, Marc D, Sarradin P, Grosclaude J, van Keu-
len L, Schelcher F, Elsen JM, Lantier F (2000) Early accumula-
tion of PrP(Sc) in gut-associated lymphoid and nervous tissues of
susceptible sheep from a Romanov flock with natural scrapie.
J Gen Virol 81(Pt 12):3115-3126

Apte U, Zeng G, Muller P, Tan X, Micsenyi A, Cieply B, Dai C, Liu
Y, Kaestner KH, Monga SP (2006) Activation of Wnt/beta-catenin

@ Springer


http://dx.doi.org/10.1007/s11064-006-9084-0
http://dx.doi.org/10.1016/j.jsb.2004.03.010

130

Histochem Cell Biol (2011) 135:111-140

pathway during hepatocyte growth factor-induced hepatomegaly
in mice. Hepatology 44(4):992-1002. doi:10.1002/hep.21317

Arai C, Nomura Y, Ishikawa M, Noda K, Choi JW, Yashiro Y, Hanada
N, Nakamura Y (2010) HSPA1A is upregulated in periodontal
ligament at early stage of tooth movement in rats. Histochem Cell
Biol 134(4):337-343

Ashjian PH, Elbarbary AS, Edmonds B, DeUgarte D, Zhu M, Zuk PA,
Lorenz HP, Benhaim P, Hedrick MH (2003) In vitro differentia-
tion of human processed lipoaspirate cells into early neural pro-
genitors. Plast Reconstr Surg 111(6):1922-1931. doi:10.1097/
01.PRS.0000055043.62589.05

Atsuzawa K, Nakazawa A, Mizutani K, Fukasawa M, Yamamoto N,
Hashimoto T, Usuda N (2010) Immunohistochemical localization
of mitochondrial fatty acid beta-oxidation enzymes in Muller
cells of the retina. Histochem Cell Biol 134(6):565-579

Avruch J, Long X, Ortiz-Vega S, Rapley J, Papageorgiou A, Dai N
(2009) Amino acid regulation of TOR complex 1. Am J Physiol
Endocrinol Metab 296(4):E592-E602

Bai H, Teng Y, Wong L, Jhanji V, Pang CP, Yam GH (2010) Prolifer-
ative and migratory aptitude in pterygium. Histochem Cell Biol
134(5):527-535

Baines AJ (2009) Evolution of spectrin function in cytoskeletal and
membrane networks. Biochem Soc Trans 37(Pt 4):796-803.
doi:10.1042/BST0370796

Baker EH, Wood DM, Brennan AL, Clark N, Baines DL, Philips BJ
(2006) Hyperglycaemia and pulmonary infection. Proc Nutr Soc
65(3):227-235 (S0029665106000309(pii])

Banaz-Yasar F, Steffen G, Hauschild J, Bongartz BM, Schumann GG,
Ergun S (2010) LINE-1 retrotransposition events affect endothelial
proliferation and migration. Histochem Cell Biol 134(6):581-589

Barth K, Weinhold K, Guenther A, Linge A, Gereke M, Kasper M
(2008) Characterization of the molecular interaction between
caveolin-1 and the P2X receptors 4 and 7 in E10 mouse lung alve-
olar epithelial cells. Int J Biochem Cell Biol 40(10):2230-2239.
doi:10.1016/j.biocel.2008.03.001

Barth K, Pfleger C, Linge A, Sim JA, Surprenant A, Steinbronn N,
Strasser RH, Kasper M (2010) Increased P2X7R expression in
atrial cardiomyocytes of caveolin-1 deficient mice. Histochem
Cell Biol 134(1):31-38

Basset G, Crone C, Saumon G (1987) Fluid absorption by rat lung in
situ: pathways for sodium entry in the luminal membrane of alve-
olar epithelium. J Physiol 384:325-345

Bazwinsky-Wutschke I, Wolgast S, Muhlbauer E, Peschke E (2010) Dis-
tribution patterns of calcium-binding proteins in pancreatic tissue of
non-diabetic as well as type 2 diabetic rats and in rat insulinoma
beta-cells (INS-1). Histochem Cell Biol 134(2):115-127

Beere HM, Wolf BB, Cain K, Mosser DD, Mahboubi A, Kuwana T,
Tailor P, Morimoto RI, Cohen GM, Green DR (2000) Heat-shock
protein 70 inhibits apoptosis by preventing recruitment of procas-
pase-9 to the Apaf-1 apoptosome. Nat Cell Biol 2(8):469-475.
doi:10.1038/35019501

Bello AE, Oesser S (2006) Collagen hydrolysate for the treatment of osteo-
arthritis and other joint disorders: a review of the literature. Curr Med
Res Opin 22(11):2221-2232. doi:10.1185/030079906X 148373

Benhamouche S, Decaens T, Godard C, Chambrey R, Rickman DS, Moi-
nard C, Vasseur-Cognet M, Kuo CJ, Kahn A, Perret C, Colnot S
(2006) Apc tumor suppressor gene is the “zonation-keeper” of mouse
liver. Dev Cell 10(6):759-770. doi:10.1016/j.devcel.2006.03.015

Bennett GJ, Xie YK (1988) A peripheral mononeuropathy in rat that
produces disorders of pain sensation like those seen in man. Pain
33(1):87-107

Berndt A, Kollner R, Richter P, Franz M, Voigt A, Borsi L, Giavazzi
R, Neri D, Kosmehl H (2010) A comparative analysis of oncofetal
fibronectin and tenascin-C incorporation in tumour vessels using
human recombinant SIP format antibodies. Histochem Cell Biol
133(4):467-475

@ Springer

Beutner D, Moser T (2001) The presynaptic function of mouse cochle-
ar inner hair cells during development of hearing. J Neurosci
21(13):4593-4599 (21/13/4593]pii])

Bhangoo SK, Ren D, Miller RJ, Chan DM, Ripsch MS, Weiss C,
McGinnis C, White FA (2007) CXCR4 chemokine receptor sig-
naling mediates pain hypersensitivity in association with antiret-
roviral toxic neuropathy. Brain Behav Immun 21(5):581-591.
doi:10.1016/j.bbi.2006.12.003

Binda AV, Kabbani N, Lin R, Levenson R (2002) D2 and D3 dopa-
mine receptor cell surface localization mediated by interaction
with protein 4.1N. Mol Pharmacol 62(3):507-513

Bingle CD, Wilson K, Lunn H, Barnes FA, High AS, Wallace WA,
Rassl D, Campos MA, Ribeiro M, Bingle L (2010) Human LPL-
UNCl is a secreted product of goblet cells and minor glands of the
respiratory and upper aerodigestive tracts. Histochem Cell Biol
133(5):505-515

Bodega F, Sironi C, Armilli M, Porta C, Agostoni E (2010) Evidence
for Na*—glucose cotransporter in type I alveolar epithelium. His-
tochem Cell Biol 134(2):129-136

Bogdanovic N, Bretillon L, Lund EG, Diczfalusy U, Lannfelt L, Win-
blad B, Russell DW, Bjorkhem I (2001) On the turnover of brain
cholesterol in patients with Alzheimer’s disease. Abnormal
induction of the cholesterol-catabolic enzyme CYP46 in glial
cells. Neurosci Lett 314(1-2):45-48 (S0304394001022777[pii])

Bonifacino JS (2004) Insights into the biogenesis of lysosome-related
organelles from the study of the Hermansky-Pudlak syndrome.
Ann N Y Acad Sci 1038:103-114. doi:1038/1/103 [pii]10.1196/
annals.1315.018

Boniuk V, Ho PK (1979) Ocular findings in anencephaly. Am J Oph-
thalmol 88(3 Pt 2):613-617

Boras VV, Cikes N, Lukac J, Cekic-Arambasin A, Virag M, Bosnjak
A (2004) The significance of salivary and serum interleukin 6 and
basic fibroblast growth factor levels in patients with Sjogren’s
syndrome. Coll Antropol 28(Suppl 2):305-309

Boyd CAR (1990) Cellular basis of active D-glucose transport in
mouse and rabbit lung. J Physiol 422:44P

Braeuning A, Schwarz M (2010) -Catenin as a multilayer modulator
of zonal cytochrome P450 expression in mouse liver. Biol Chem
391(2-3):139-148. doi: 10.1515/BC.2010.012

Braeuning A, Ittrich C, Kohle C, Buchmann A, Schwarz M (2007)
Zonal gene expression in mouse liver resembles expression pat-
terns of Ha-ras and beta-catenin mutated hepatomas. Drug Metab
Dispos 35(4):503-507. doi:10.1124/dmd.106.013656

Braeuning A, Singh Y, Rignall B, Buchmann A, Hammad S, Othman
A, von Recklinghausen I, Godoy P, Hoehme S, Drasdo D, Hengs-
tler JG, Schwarz M (2010) Phenotype and growth behavior of
residual beta-catenin-positive hepatocytes in livers of beta-cate-
nin-deficient mice. Histochem Cell Biol 134(5):469-481

Braun J, Bothe MK, Mundhenk L, Beck CL, Gruber AD (2010) Mu-
rine mCLCAS is expressed in granular layer keratinocytes of
stratified epithelia. Histochem Cell Biol 133(3):285-299

Brehmer A, Rupprecht H, Neuhuber W (2010) Two submucosal nerve
plexus in human intestines. Histochem Cell Biol 133(2):149-161

Bronisz A, Sharma SM, Hu R, Godlewski J, Tzivion G, Mansky KC,
Ostrowski MC (2006) Microphthalmia-associated transcription
factor interactions with 14-3-3 modulate differentiation of com-
mitted myeloid precursors. Mol Biol Cell 17(9):3897-3906.
doi:10.1091/mbc.E06-05-0470

Brown J I, Theisler C, Silberman S, Magnuson D, Gottardi-Littell N,
Lee JM, Yager D, Crowley J, Sambamurti K, Rahman MM, Reiss
AB, Eckman CB, Wolozin B (2004) Differential expression of
cholesterol hydroxylases in Alzheimer’s disease. J Biol Chem
279(33):34674-34681. doi:10.1074/jbc.M402324200

Burnstock G (2007) Physiology and pathophysiology of purinergic
neurotransmission. Physiol Rev 87(2):659-797. doi:10.1152/
physrev.00043.2006


http://dx.doi.org/10.1002/hep.21317
http://dx.doi.org/10.1097/01.PRS.0000055043.62589.05
http://dx.doi.org/10.1097/01.PRS.0000055043.62589.05
http://dx.doi.org/10.1042/BST0370796
http://dx.doi.org/10.1016/j.biocel.2008.03.001
http://dx.doi.org/10.1038/35019501
http://dx.doi.org/10.1185/030079906X148373
http://dx.doi.org/10.1016/j.devcel.2006.03.015
http://dx.doi.org/10.1016/j.bbi.2006.12.003
http://dx.doi.org/1038/1/103 [pii]10.1196/annals.1315.018
http://dx.doi.org/1038/1/103 [pii]10.1196/annals.1315.018
http://dx.doi.org/10.1515/BC.2010.012
http://dx.doi.org/10.1124/dmd.106.013656
http://dx.doi.org/10.1091/mbc.E06-05-0470
http://dx.doi.org/10.1074/jbc.M402324200
http://dx.doi.org/10.1152/physrev.00043.2006
http://dx.doi.org/10.1152/physrev.00043.2006

Histochem Cell Biol (2011) 135:111-140

131

Bush KT, Tsukamoto T, Nigam SK (2000) Selective degradation of E-
cadherin and dissolution of E-cadherin-catenin complexes in epi-
thelial ischemia. Am J Physiol Renal Physiol 278(5):F847-F852

Buss SJ, Muenz S, Riffel JH, Malekar P, Hagenmueller M, Weiss CS,
Bea F, Bekeredjian R, Schinke-Braun M, Izumo S, Katus HA,
Hardt SE (2009) Beneficial effects of Mammalian target of rapa-
mycin inhibition on left ventricular remodeling after myocardial
infarction. J Am Coll Cardiol 54(25):2435-2446. doi:10.1016/
j-jacc.2009.08.031

Campbell EM, Dodding MP, Yap MW, Wu X, Gallois-Montbrun S,
Malim MH, Stoye JP, Hope TJ (2007) TRIMS alpha cytoplasmic
bodies are highly dynamic structures. Mol Biol Cell 18(6):2102—
2111. doi:10.1091/mbc.E06-12-1075

Candiano G, Bruschi M, Pedemonte N, Musante L, Ravazzolo R, Li-
beratori S, Bini L, Galietta LJ, Zegarra-Moran O (2007) Proteo-
mic analysis of the airway surface liquid: modulation by
proinflammatory cytokines. Am J Physiol Lung Cell Mol Physiol
292(1):L185-L.198. doi:10.1152/ajplung.00085.2006

Canny G, Levy O (2008) Bactericidal/permeability-increasing protein
(BPI) and BPI homologs at mucosal sites. Trends Immunol
29(11):541-547. doi:10.1016/}.1t.2008.07.012

Cantz T, Bleidissel M, Stehling M, Scholer HR (2008) In vitro differen-
tiation of reprogrammed murine somatic cells into hepatic precur-
sor cells. Biol Chem 389(7):889-896. doi: 10.1515/BC.2008.107

Carrisoza R, Salvador C, Bobadilla NA, Trujillo J, Escobar LI (2010)
Expression and immunolocalization of ERG1 potassium channels
in the rat kidney. Histochem Cell Biol 133(2):189-199

Carvalho SN, Lira DC, Oliveira GP, Thole AA, Stumbo AC, Caetano
CE, Marques RG, Carvalho L (2010) Decreased collagen types I
and IV, laminin, CK-19 and alpha-SMA expression after bone
marrow cell transplantation in rats with liver fibrosis. Histochem
Cell Biol 134(5):493-502

Casado B, Pannell LK, Iadarola P, Baraniuk JN (2005) Identification
of human nasal mucous proteins using proteomics. Proteomics
5(11):2949-2959. doi:10.1002/pmic.200401172

Castano E, Philimonenko VV, Kahle M, Fukalova J, Kalendova A,
Yildirim S, Dzijak R, Dingova-Krasna H, Hozak P (2010) Actin
complexes in the cell nucleus: new stones in an old field. Histo-
chem Cell Biol 133(6):607-626

Chan-Ling T, Gock B, Stone J (1995) The effect of oxygen on vasofor-
mative cell division. Evidence that ‘physiological hypoxia’ is the
stimulus for normal retinal vasculogenesis. Invest Ophthalmol
Vis Sci 36(7):1201-1214

Chapman JM, Karniski LP (2010) Protein localization of SLC26A2
(DTDST) in rat kidney. Histochem Cell Biol 133(5):541-547

Chen M, Shen X (2007) Nuclear actin and actin-related proteins in
chromatin dynamics. Curr Opin Cell Biol 19(3):326-330.
doi:10.1016/j.ceb.2007.04.009

Chen Y, Struhl G (1996) Dual roles for patched in sequestering and
transducing  Hedgehog.  Cell  87(3):553-563  (S0092-
8674(00)81374-4[pii])

Chen CW, Tsai YH, Deng WP, Shih SN, Fang CL, Burch JG, Chen
WH, Lai WF (2005) Type I and II collagen regulation of chondro-
genic differentiation by mesenchymal progenitor cells. J Orthop
Res 23(2):446-453. doi:0.1016/j.orthres.2004.09.002

Cheng HY, Lin YY, Yu CY, Chen JY, Shen KF, Lin WL, Liao HK,
Chen YJ, Liu CH, Pang VF, Jou TS (2005) Molecular identifica-
tion of canine podocalyxin-like protein 1 as a renal tubulogenic
regulator. J Am Soc Nephrol 16(6):1612-1622

Chermnykh ES, Vorotelyak EA, Gnedeva KY, Moldaver MV, Yego-
rov YE, Vasiliev AV, Terskikh VV (2010) Dermal papilla cells
induce keratinocyte tubulogenesis in culture. Histochem Cell Biol
133(5):567-576

Conlon JM (2009) Granin-derived peptides as diagnostic and prognos-
tic markers for endocrine tumors. Regul Pept. doi:10.1016/j.reg-
pep.2009.11.013

Cooper JA (1987) Effects of cytochalasin and phalloidin on actin.
J Cell Biol 105(4):1473-1478

Cuello C, Palladinetti P, Tedla N, Di Girolamo N, Lloyd AR,
McCluskey PJ, Wakefield D (1998) Chemokine expression and
leucocyte infiltration in Sjogren’s syndrome. Br J Rheumatol
37(7):779-783

Cuello-Carrion FD, Troncoso M, Guinazu E, Valdez SR, Fanelli MA,
Ciocca DR, Kreimann EL (2010) Estrogens regulate the expres-
sion of NHERF1 in normal colon during the reproductive cycle of
Wistar rats. Histochem Cell Biol 134(6):623-630

D’Addario I, Abbruzzese C, Lo Iacono M, Teson M, Golisano O, Ba-
rone V (2010) Overexpression of YAP1 induces immortalization
of normal human keratinocytes by blocking clonal evolution. His-
tochem Cell Biol 134(3):265-276

Danovi SA, Rossi M, Gudmundsdottir K, Yuan M, Melino G, Basu S
(2008) Yes-associated protein (YAP) is a critical mediator of c-
Jun-dependent apoptosis. Cell Death Differ 15(1):217-219.
doi:10.1038/sj.cdd.4402226

Danscher G, Locht LJ (2010) In vivo liberation of silver ions from
metallic silver surfaces. Histochem Cell Biol 133(3):359-366

Davaadorj P, Tokuyama R, Ide S, Tadokoro S, Kudoh K, Satomura K
(2010) Possible involvement of maspin in tooth development.
Histochem Cell Biol 134(6):603-614

Dawson PA, Beck L, Markovich D (2003) Hyposulfatemia, growth
retardation, reduced fertility, and seizures in mice lacking a func-
tional NaSi-1 gene. Proc Natl Acad Sci USA 100(23):13704—
13709

Deane R, Du Yan S, Submamaryan RK, LaRue B, Jovanovic S, Hogg
E, Welch D, Manness L, Lin C, Yu J, Zhu H, Ghiso J, Frangione
B, Stern A, Schmidt AM, Armstrong DL, Arnold B, Liliensiek B,
Nawroth P, Hofman F, Kindy M, Stern D, Zlokovic B (2003)
RAGE mediates amyloid-beta peptide transport across the blood-
brain barrier and accumulation in brain. Nat Med 9(7):907-913.
doi:10.1038/nm890

Debois D, Bralet MP, Le Naour F, Brunelle A, Laprevote O (2009)
In situ lipidomic analysis of nonalcoholic fatty liver by cluster
TOF-SIMS imaging. Anal Chem 81(8):2823-2831

Deguchi S, Maeda K, Ohashi T, Sato M (2005) Flow-induced harden-
ing of endothelial nucleus as an intracellular stress-bearing orga-
nelle. J Biomech 38(9):1751-1759. doi:10.1016/j.jbiomech.
2005.06.003

Dellambra E, Golisano O, Bondanza S, Siviero E, Lacal P, Molinari M,
D’Atri S, De Luca M (2000) Downregulation of 14-3-3sigma pre-
vents clonal evolution and leads to immortalization of primary
human keratinocytes. J Cell Biol 149(5):1117-1130

Donaldson C, Taatjes DJ, Zile M, Palmer B, VanBuren P, Spinale F,
Maughan D, Von Turkovich M, Bishop N, LeWinter MM (2010)
Combined immunoelectron microscopic and computer-assisted
image analyses to detect advanced glycation end-products in hu-
man myocardium. Histochem Cell Biol 134(1):23-30

Dorban G, Defaweux V, Heinen E, Antoine N (2010) Spreading of pri-
ons from the immune to the peripheral nervous system: a potential
implication of dendritic cells. Histochem Cell Biol 133(5):493-504

Douglas WH, Redding RA, Stein M (1975) The lamellar substructure
of osmiophilic inclusion bodies present in rat type II alveolar
pneumonocytes. Tissue Cell 7(1):137-142

Dubochet J, Adrian M, Chang JJ, Homo JC, Lepault J, McDowall AW,
Schultz P (1988) Cryo-electron microscopy of vitrified speci-
mens. Q Rev Biophys 21(2):129-228

Dubovy P, Klusakova I, Svizenska I, Brazda V (2010) Spatio-temporal
changes of SDF1 and its CXCR4 receptor in the dorsal root gan-
glia following unilateral sciatic nerve injury as a model of neuro-
pathic pain. Histochem Cell Biol 133(3):323-337

Dunn PM, Zhong Y, Burnstock G (2001) P2X receptors in peripheral
neurons. Prog Neurobiol 65(2):107-134 (S0301-0082(01)00005-
3(pii])

@ Springer


http://dx.doi.org/10.1016/j.jacc.2009.08.031
http://dx.doi.org/10.1016/j.jacc.2009.08.031
http://dx.doi.org/10.1091/mbc.E06-12-1075
http://dx.doi.org/10.1152/ajplung.00085.2006
http://dx.doi.org/10.1016/j.it.2008.07.012
http://dx.doi.org/10.1515/BC.2008.107
http://dx.doi.org/10.1002/pmic.200401172
http://dx.doi.org/10.1016/j.ceb.2007.04.009
http://dx.doi.org/0.1016/j.orthres.2004.09.002
http://dx.doi.org/10.1016/j.regpep.2009.11.013
http://dx.doi.org/10.1016/j.regpep.2009.11.013
http://dx.doi.org/10.1038/sj.cdd.4402226
http://dx.doi.org/10.1038/nm890
http://dx.doi.org/10.1016/j.jbiomech.2005.06.003
http://dx.doi.org/10.1016/j.jbiomech.2005.06.003

132

Histochem Cell Biol (2011) 135:111-140

Ebersold HR, Cordier JL, Luthy P (1981) Bacterial mesosomes: meth-
od dependent artifacts. Arch Microbiol 130(1):19-22

Eddy EM (1974) Fine structural observations on the form and distribu-
tion of nuage in germ cells of the rat. Anat Rec 178(4):731-757

Eddy EM (1975) Germ plasm and the differentiation of the germ cell
line. Int Rev Cytol 43:229-280

Eliakim R, DeSchryver-Kecskemeti K, Nogee L, Stenson WF, Alpers
DH (1989) Isolation and characterization of a small intestinal sur-
factant-like particle containing alkaline phosphatase and other
digestive enzymes. J Biol Chem 264(34):20614-20619

Ergun S, Buschmann C, Heukeshoven J, Dammann K, Schnieders F,
Lauke H, Chalajour F, Kilic N, Stratling WH, Schumann GG
(2004) Cell type-specific expression of LINE-1 open reading
frames 1 and 2 in fetal and adult human tissues. J Biol Chem
279(26):27753-27763. doi:10.1074/jbc.M312985200

Escobar LI, Martinez-Tellez JC, Salas M, Castilla SA, Carrisoza R, Ta-
pia D, Vazquez M, Bargas J, Bolivar JJ (2004) A voltage-gated
K(+) current in renal inner medullary collecting duct cells. Am J
Physiol Cell Physiol 286(4):C965-C974

Evans CL, Potma EO, Puoris’haag M, Cote D, Lin CP, Xie XS (2005)
Chemical imaging of tissue in vivo with video-rate coherent anti-
Stokes Raman scattering microscopy. Proc Natl Acad Sci USA
102(46):16807-16812. doi:10.1073/pnas.0508282102

Eyre DR, Wu JJ, Fernandes RJ, Pietka TA, Weis MA (2002) Recent
developments in cartilage research: matrix biology of the collagen
II/IX/XT heterofibril network. Biochem Soc Trans 30(Pt 6):893—
899. doi: 10.1042/bst0300894

Eyre DR, Weis MA, Wu JJ (2006) Articular cartilage collagen: an irre-
placeable framework? Eur Cell Mater 12:57-63 (vol012a07[pii])

Fesenko I, Franklin D, Garnett P, Bass P, Campbell S, Hardyman M,
Wilson D, Hanley N, Collins J (2010) Stem cell marker TRA-1-
60 is expressed in foetal and adult kidney and upregulated in tub-
ulo-interstitial disease. Histochem Cell Biol 134(4):355-369

Fischer-Colbrie R, Kirchmair R, Kahler CM, Wiedermann CJ, Saria A
(2005) Secretoneurin: a new player in angiogenesis and chemo-
taxis linking nerves, blood vessels and the immune system. Curr
Protein Pept Sci 6(4):373-385

Florek M, Haase M, Marzesco AM, Freund D, Ehninger G, Huttner
WB, Corbeil D (2005) Prominin-1/CD133, a neural and hemato-
poietic stem cell marker, is expressed in adult human differenti-
ated cells and certain types of kidney cancer. Cell Tissue Res
319(1):15-26

Fomproix N, Percipalle P (2004) An actin-myosin complex on actively
transcribing genes. Exp Cell Res 294(1):140-148. doi:10.1016/
j-yexcr.2003.10.028

Fox RI, Kang HI, Ando D, Abrams J, Pisa E (1994) Cytokine mRNA
expression in salivary gland biopsies of Sjogren’s syndrome.
J Immunol 152(11):5532-5539

Franz M, Berndt A, Altendorf-Hofmann A, Fiedler N, Richter P,
Schumm J, Fritzenwanger M, Figulla HR, Brehm BR (2009) Se-
rum levels of large tenascin-C variants, matrix metalloproteinase-
9, and tissue inhibitors of matrix metalloproteinases in concentric
versus eccentric left ventricular hypertrophy. Eur J Heart Fail
11(11):1057-1062. doi:10.1093/eurjhf/hfp128

Franz M, Brehm BR, Richter P, Gruen K, Neri D, Kosmehl H, Hekmat
K, Renner A, Gummert J, Figulla HR, Berndt A (2010a) Changes
in extra cellular matrix remodelling and re-expression of fibronec-
tin and tenascin-C splicing variants in human myocardial tissue of
the right atrial auricle: implications for a targeted therapy of car-
diovascular diseases using human SIP format antibodies. J Mol
Histol 41(1):39-50. doi:10.1007/s10735-010-9260-z

Franz M, Grun K, Richter P, Brehm BR, Fritzenwanger M, Hekmat K,
Neri D, Gummert J, Figulla HR, Kosmehl H, Berndt A, Renner A
(2010b) Extra cellular matrix remodelling after heterotopic rat
heart transplantation: gene expression profiling and involvement
of ED-A+ fibronectin, alpha-smooth muscle actin and B+ tenas-

@ Springer

cin-C in chronic cardiac allograft rejection. Histochem Cell Biol
134(5):503-517

Fraser LR (2008) The role of small molecules in sperm capacitation.
Theriogenology 70(8):1356-1359

French CJ, Taatjes DJ, Sobel BE (2010) Autophagy in myocardium of
murine hearts subjected to ischemia followed by reperfusion. His-
tochem Cell Biol 134(5):519-526

Frese T, Bazwinsky I, Muhlbauer E, Peschke E (2007) Circadian and
age-dependent expression patterns of GLUT2 and glucokinase in
the pancreatic beta-cell of diabetic and nondiabetic rats. Horm
Metab Res 39(8):567-574. doi:10.1055/5-2007-984471

Fryer JD, Demattos RB, McCormick LM, O’Dell MA, Spinner ML,
Bales KR, Paul SM, Sullivan PM, Parsadanian M, Bu G, Holtzman
DM (2005) The low density lipoprotein receptor regulates the level
of central nervous system human and murine apolipoprotein E but
does not modify amyloid plaque pathology in PDAPP mice. J Biol
Chem 280(27):25754-25759. doi:10.1074/jbc.M502143200

Fu Y, Huff TB, Wang HW, Wang H, Cheng JX (2008) Ex vivo and in
vivo imaging of myelin fibers in mouse brain by coherent anti-
Stokes Raman  scattering microscopy. Opt Express
16(24):19396-19409 (174454[pii])

Fujii Y, Ohno N, Li Z, Terada N, Baba T, Ohno S (2006) Morpholog-
ical and histochemical analyses of living mouse livers by new
‘cryobiopsy’ technique. J Electron Microsc (Tokyo) 55(2):113—
122. doi:10.1093/jmicro/dfl018

Fukatsu K, Bannai H, Zhang S, Nakamura H, Inoue T, Mikoshiba K
(2004) Lateral diffusion of inositol 1, 4, 5-trisphosphate receptor type
1 is regulated by actin filaments and 4.1N in neuronal dendrites.
J Biol Chem 279(47):48976-48982. doi:10.1074/jbc.M408364200

Fukuda M, Tsuboi S (1999) Mucin-type O-glycans and leukosialin.
Biochim  Biophys  Acta  1455(2-3):205-217  (S0925-
4439(99)00067-8[piil)

Gabler U, Berndt A, Kosmehl H, Mandel U, Zardi L, Muller S, Stelz-
ner A, Katenkamp D (1996) Matrix remodelling in dilated cardio-
myopathy entails the occurrence of oncofetal fibronectin
molecular variants. Heart 75(4):358-362

Gao ZH, Tretiakova MS, Liu WH, Gong C, Farris PD, Hart J (2006)
Association of E-cadherin, matrix metalloproteinases, and tissue
inhibitors of metalloproteinases with the progression and metas-
tasis of hepatocellular carcinoma. Mod Pathol 19(4):533-540.
doi:10.1038/modpathol.3800554

Garreis F, Schlorf T, Worlitzsch D, Steven P, Brauer L, Jager K, Paul-
sen FP (2010) Roles of human beta-defensins in innate immune
defense at the ocular surface: arming and alarming corneal and
conjunctival epithelial cells. Histochem Cell Biol 134(1):59-73

Gazzerro E, Sotgia F, Bruno C, Lisanti MP, Minetti C (2010) Caveo-
linopathies: from the biology of caveolin-3 to human diseases.
Eur J Hum Genet 18(2):137-145. doi:10.1038/ejhg.2009.103

Ghazizadeh S, Taichman LB (2005) Organization of stem cells and
their progeny in human epidermis. J Invest Dermatol 124(2):367—
372. doi:10.1111/5.0022-202X.2004.23599.x

Giera S, Braeuning A, Kohle C, Bursch W, Metzger U, Buchmann A,
Schwarz M (2010) Wnt/beta-catenin signaling activates and deter-
mines hepatic zonal expression of glutathione S-transferases in
mouse liver. Toxicol Sci 115(1):22-33. doi:10.1093/toxsci/kfq033

Giffard RG, Han RQ, Emery JF, Duan M, Pittet JF (2008) Regulation
of apoptotic and inflammatory cell signaling in cerebral ischemia:
the complex roles of heat shock protein 70. Anesthesiology
109(2):339-348. doi:10.1097/ALN.0b013e31817f4ce0

Gilchrist ES, Plevris JN (2010) Bone marrow-derived stem cells in liv-
er repair: 10 years down the line. Liver Transpl 16(2):118-129.
doi:10.1002/1t.21965

Gouyer V, Leir SH, Tetaert D, Liu Y, Gottrand F, Harris A, Desseyn JL
(2010) The characterization of the first anti-mouse Muc6 antibody
shows an increased expression of the mucin in pancreatic tissue of
Cftr-knockout mice. Histochem Cell Biol 133(5):517-525


http://dx.doi.org/10.1074/jbc.M312985200
http://dx.doi.org/10.1073/pnas.0508282102
http://dx.doi.org/10.1042/bst0300894
http://dx.doi.org/10.1016/j.yexcr.2003.10.028
http://dx.doi.org/10.1016/j.yexcr.2003.10.028
http://dx.doi.org/10.1093/eurjhf/hfp128
http://dx.doi.org/10.1007/s10735-010-9260-z
http://dx.doi.org/10.1055/s-2007-984471
http://dx.doi.org/10.1074/jbc.M502143200
http://dx.doi.org/10.1093/jmicro/dfl018
http://dx.doi.org/10.1074/jbc.M408364200
http://dx.doi.org/10.1038/modpathol.3800554
http://dx.doi.org/10.1038/ejhg.2009.103
http://dx.doi.org/10.1111/j.0022-202X.2004.23599.x
http://dx.doi.org/10.1093/toxsci/kfq033
http://dx.doi.org/10.1097/ALN.0b013e31817f4ce0
http://dx.doi.org/10.1002/lt.21965

Histochem Cell Biol (2011) 135:111-140

133

Guan Y, Worrell RT, Pritts TA, Montrose MH (2009) Intestinal ische-
mia-reperfusion injury: reversible and irreversible damage
imaged in vivo. Am J Physiol Gastrointest Liver Physiol
297(1):G187-G196. doi:10.1152/ajpgi.90595.2008

Guertin DA, Stevens DM, Thoreen CC, Burds AA, Kalaany NY,
Moffat J, Brown M, Fitzgerald KJ, Sabatini DM (2006) Ablation
in mice of the mTORC components raptor, rictor, or mLST8
reveals that mTORC?2 is required for signaling to Akt-FOXO and
PKCalpha, but not S6K1. Dev Cell 11(6):859-871

Guilak F (1995) Compression-induced changes in the shape and vol-
ume of the chondrocyte nucleus. J Biomech 28(12):1529-1541
(0021-9290(95)00100-X[pii])

Gurung IS, Kalin A, Grace AA, Huang CL (2009) Activation of puri-
nergic receptors by ATP induces ventricular tachycardia by mem-
brane depolarization and modifications of Ca®* homeostasis.
J Mol Cell Cardiol 47(5):622-633. doi:10.1016/j.yjmcc.2009.
08.001

Gwack Y, Feske S, Srikanth S, Hogan PG, Rao A (2007) Signalling to
transcription: store-operated Ca>* entry and NFAT activation in
lymphocytes. Cell Calcium 42(2):145-156. doi:10.1016/j.ceca.
2007.03.007

Haass NK, Houdek P, Brandner JM, Moll I (2003) Expression patterns
of connexins in merkel cell carcinoma and adjacent epidermis. In:
Baumann KI, Moll I, Halata Z (eds) The Merkel cell structure—
development—function—and cancerogenesis. Springer, Berlin,
pp 219-222

Haass NK, Wladykowski E, Kief S, Moll I, Brandner JM (2006) Differ-
ential induction of connexins 26 and 30 in skin tumors and their
adjacent epidermis. J Histochem Cytochem 54(2):171-182.
doi:10.1369/jhc.5A6719.2005

Haass NK, Ripperger D, Wladykowski E, Dawson P, Gimotty PA,
Blome C, Fischer F, Schmage P, Moll I, Brandner JM (2010) Mel-
anoma progression exhibits a significant impact on connexin
expression patterns in the epidermal tumor microenvironment.
Histochem Cell Biol 133(1):113-124

Halaris A, Plietz J (2007) Agmatine: metabolic pathway and spectrum
of activity in brain. CNS Drugs 21(11):885-900 21112[pii]

Hall JC (2003) Genetics and molecular biology of rhythms in Drosoph-
ila and other insects. Adv Genet 48:1-280

Han J, Shen WH, Jiang YZ, Yu B, He YT, Li N, Mei F (2010) Distri-
bution, development and proliferation of interstitial cells of Cajal
in murine colon: an immunohistochemical study from neonatal to
adult life. Histochem Cell Biol 133(2):163-175

Hanani M (2005) Satellite glial cells in sensory ganglia: from form to
function. Brain Res Brain Res Rev 48(3):457-476. doi:10.1016/
j-brainresrev.2004.09.001

Hara K, Yonezawa K, Weng QP, Kozlowski MT, Belham C, Avruch J
(1998) Amino acid sufficiency and mTOR regulate p70 S6 kinase
and elF-4E BP1 through a common effector mechanism. J Biol
Chem 273(23):14484-14494

Hatai T, Yokozeki M, Funato N, Baba Y, Moriyama K, Ichijo H, Ku-
roda T (2001) Apoptosis of periodontal ligament cells induced by
mechanical stress during tooth movement. Oral Dis 7(5):287-290

Hendrickson A, Djajadi H, Erickson A, Possin D (2006) Development
of the human retina in the absence of ganglion cells. Exp Eye Res
83(4):920-931. doi: 10.1016/j.exer.2006.04.017

Imanaka-Yoshida K, Matsuura R, Isaka N, Nakano T, Sakakura T,
Yoshida T (2001) Serial extracellular matrix changes in neointi-
mal lesions of human coronary artery after percutaneous translu-
minal coronary angioplasty: clinical significance of early
tenascin-C expression. Virchows Arch 439(2):185-190

Imanaka-Yoshida K, Hiroe M, Yasutomi Y, Toyozaki T, Tsuchiya T,
Noda N, Maki T, Nishikawa T, Sakakura T, Yoshida T (2002)
Tenascin-C is a useful marker for disease activity in myocarditis.
J Pathol 197(3):388-394. doi:10.1002/path.1131

Iozzo RV (1994) Perlecan: a gem of a proteoglycan. Matrix Biol
14(3):203-208 (0945-053X(94)90183-X[pii])

Ishikawa Y, Ida-Yonemochi H, Suzuki H, Nakakura-Ohshima K, Jung
HS, Honda MJ, Ishii Y, Watanabe N, Ohshima H (2010) Mapping
of BrdU label-retaining dental pulp cells in growing teeth and
their regenerative capacity after injuries. Histochem Cell Biol
134(3):227-241

Jacinto E, Loewith R, Schmidt A, Lin S, Ruegg MA, Hall A, Hall MN
(2004) Mammalian TOR complex 2 controls the actin cytoskele-
ton and is rapamycin insensitive. Nat Cell Biol 6(11):1122-1128

Jagger DJ, Forge A (2006) Compartmentalized and signal-selective
gap junctional coupling in the hearing cochlea. J Neurosci
26(4):1260-1268. doi:10.1523/JNEUROSCI.4278-05.2006

Jaszai J, Farkas LM, Fargeas CA, Janich P, Haase M, Huttner WB,
Corbeil D (2010) Prominin-2 is a novel marker of distal tubules
and collecting ducts of the human and murine kidney. Histochem
Cell Biol 133(5):527-539

Jiang S, Zhao L, Purandare B, Hantash BM (2010) Differential expres-
sion of stem cell markers in human follicular bulge and interfol-
licular epidermal compartments. Histochem Cell Biol 133(4):455—
465

Julius D, Basbaum AI (2001) Molecular mechanisms of nociception.
Nature 413(6852):203-210. doi:10.1038/3509301935093019

Kamekura R, Kojima T, Takashima A, Koizumi J, Ogasawara N, Go
M, Takano K, Murata M, Tanaka S, Ichimiya S, Himi T, Sawada
N (2010) Thymic stromal lymphopoietin induces tight junction
protein claudin-7 via NF-kappaB in dendritic cells. Histochem
Cell Biol 133(3):339-348

Kankavi O, Ata A, Gungor O (2007) Surfactant proteins A and D in the
genital tract of mares. Anim Reprod Sci 98(3-4):259-270.
doi:10.1016/j.anireprosci.2006.03.009

Karaoz E, Dogan BN, Aksoy A, Gacar G, Akyuz S, Ayhan S, Genc ZS,
Yuruker S, Duruksu G, Demircan PC, Sariboyaci AE (2010) Iso-
lation and in vitro characterisation of dental pulp stem cells from
natal teeth. Histochem Cell Biol 133(1):95-112

Kass DA, Shapiro EP, Kawaguchi M, Capriotti AR, Scuteri A, deG-
roof RC, Lakatta EG (2001) Improved arterial compliance by a
novel advanced glycation end-product crosslink breaker. Circula-
tion 104(13):1464-1470

Kerjaschki D, Sharkey DJ, Farquhar MG (1984) Identification and
characterization of podocalyxin—the major sialoprotein of the re-
nal glomerular epithelial cell. J Cell Biol 98(4):1591-1596

Kesimer M, Kirkham S, Pickles RJ, Henderson AG, Alexis NE, Dem-
aria G, Knight D, Thornton DJ, Sheehan JK (2009) Tracheobron-
chial air-liquid interface cell culture: a model for innate mucosal
defense of the upper airways? Am J Physiol Lung Cell Mol Phys-
10l 296(1):L92-L.100. doi:10.1152/ajplung.90388.2008

Kim JH, Park JA, Lee SW, Kim WJ, Yu YS, Kim KW (2006) Blood-
neural barrier: intercellular communication at glio-vascular inter-
face. J Biochem Mol Biol 39(4):339-345

Kim J, Castellano JM, Jiang H, Basak JM, Parsadanian M, Pham V,
Mason SM, Paul SM, Holtzman DM (2009) Overexpression of
low-density lipoprotein receptor in the brain markedly inhibits
amyloid deposition and increases extracellular A beta clearance.
Neuron 64(5):632—644. doi:10.1016/j.neuron.2009.11.013

Kim JH, Yu YS, Kim KW (2010) Impaired retinal vascular development
in anencephalic human fetus. Histochem Cell Biol 134(3):277-284

Kirschning E, Rutter G, Hohenberg H (1998) High-pressure freezing
and freeze-substitution of native rat brain: suitability for preserva-
tion and immunoelectron microscopic localization of myelin
glycolipids. J Neurosci Res 53(4):465-474. doi:10.1002/(SICI)
1097-4547(19980815)53:4<465:AID-JNR8>3.0.CO;2-4

Kompisch KM, Lange C, Steinemann D, Skawran B, Schlegelberger
B, Muller R, Schumacher U (2010) Neurogenic transdifferentia-
tion of human adipose-derived stem cells? A critical protocol

@ Springer


http://dx.doi.org/10.1152/ajpgi.90595.2008
http://dx.doi.org/10.1016/j.yjmcc.2009.08.001
http://dx.doi.org/10.1016/j.yjmcc.2009.08.001
http://dx.doi.org/10.1016/j.ceca.2007.03.007
http://dx.doi.org/10.1016/j.ceca.2007.03.007
http://dx.doi.org/10.1369/jhc.5A6719.2005
http://dx.doi.org/10.1016/j.brainresrev.2004.09.001
http://dx.doi.org/10.1016/j.brainresrev.2004.09.001
http://dx.doi.org/10.1016/j.exer.2006.04.017
http://dx.doi.org/10.1002/path.1131
http://dx.doi.org/10.1523/JNEUROSCI.4278-05.2006
http://dx.doi.org/10.1038/3509301935093019
http://dx.doi.org/10.1016/j.anireprosci.2006.03.009
http://dx.doi.org/10.1152/ajplung.90388.2008
http://dx.doi.org/10.1016/j.neuron.2009.11.013
http://dx.doi.org/10.1002/(SICI)1097-4547(19980815)53:4%3c465:AID-JNR8%3e3.0.CO;2-4
http://dx.doi.org/10.1002/(SICI)1097-4547(19980815)53:4%3c465:AID-JNR8%3e3.0.CO;2-4

134

Histochem Cell Biol (2011) 135:111-140

reevaluation with special emphasis on cell proliferation and cell
cycle alterations. Histochem Cell Biol 134(5):453-468

Konig K, Ehlers A, Riemann I, Schenkl S, Buckle R, Kaatz M (2007)
Clinical two-photon microendoscopy. Microsc Res Tech
70(5):398-402. doi:10.1002/jemt.20445

Kratzel C, Mai J, Madela K, Beekes M, Kruger D (2007) Propagation
of scrapie in peripheral nerves after footpad infection in normal
and neurotoxin exposed hamsters. Vet Res 38(1):127-139.
doi:10.1051/vetres:2006047v06201(pii]

Kreimann EL, Morales FC, de Orbeta-Cruz J, Takahashi Y, Adams H, Liu
TJ, McCrea PD, Georgescu MM (2007) Cortical stabilization of beta-
catenin contributes to NHERF1/EBP50 tumor suppressor function.
Oncogene 26(36):5290-5299. doi:10.1038/sj.onc.1210336

Krishnan V, Davidovitch Z (2006) Cellular, molecular, and tissue-lev-
el reactions to orthodontic force. Am J Orthod Dentofacial Orthop
129(4):469.e1-469.e32. doi:10.1016/j.ajod0.2005.10.007

Krysko O, Stevens M, Langenberg T, Fransen M, Espeel M, Baes M
(2010) Peroxisomes in zebrafish: distribution pattern and knock-
down studies. Histochem Cell Biol 134(1):39-51

Kumasaka S, Shimozuma M, Kawamoto T, Mishima K, Tokuyama R,
Kamiya Y, Davaadorj P, Saito I, Satomura K (2010) Possible
involvement of melatonin in tooth development: expression of
melatonin la receptor in human and mouse tooth germs. Histo-
chem Cell Biol 133(5):577-584

Lacina L, Dvorankova B, Smetana K Jr, Chovanec M, Plzak J, Tache-
zy R, Kideryova L, Kucerova L, Cada Z, Boucek J, Kodet R, An-
dre S, Gabius HJ (2007a) Marker profiling of normal
keratinocytes identifies the stroma from squamous cell carcinoma
of the oral cavity as a modulatory microenvironment in co-cul-
ture. Int J Radiat Biol 83(11-12):837-848

Lacina L, Smetana K Jr, Dvorankova B, Pytlik R, Kideryova L, Kucer-
ova L, Plzakova Z, Stork J, Gabius HJ, Andre S (2007b) Stromal
fibroblasts from basal cell carcinoma affect phenotype of normal
keratinocytes. Br J Dermatol 156(5):819-829

Langevin HM, Bouffard NA, Badger GJ, latridis JC, Howe AK (2005)
Dynamic fibroblast cytoskeletal response to subcutaneous tissue
stretch ex vivo and in vivo. Am J Physiol Cell Physiol
288(3):C747-C756. doi: 10.1152/ajpcell.00420.2004

Langevin HM, Storch KN, Snapp RR, Bouffard NA, Badger GJ, Howe
AK, Taatjes DJ (2010) Tissue stretch induces nuclear remodeling
in connective tissue fibroblasts. Histochem Cell Biol 133(4):405—
415

Larsen A, Stoltenberg M, Danscher G (2007) In vitro liberation of
charged gold atoms: autometallographic tracing of gold ions re-
leased by macrophages grown on metallic gold surfaces. Histo-
chem Cell Biol 128(1):1-6

Lavker RM, Sun TT (1982) Heterogeneity in epidermal basal keratino-
cytes: morphological and functional correlations. Science
215(4537):1239-1241

Lavker RM, Sun TT (2000) Epidermal stem cells: properties, markers,
and location. Proc Natl Acad Sci USA 97(25):13473-13475.
doi:10.1073/pnas.250380097250380097

Lecce L, Kaneko Y, Murphy CR (2010) CD43 is relocated from the
basal to the apical plasma membrane of rat uterine epithelial cells
by progesterone. Histochem Cell Biol 133(5):549-555

Lee KH, Choi EY, Hyun MS, Jang BI, Kim TN, Kim SW, Song SK,
Kim JH, Kim JR (2007) Association of extracellular cleavage of
E-cadherin mediated by MMP-7 with HGF-induced in vitro inva-
sion in human stomach cancer cells. Eur Surg Res 39(4):208-215.
doi:10.1159/000101452

Leitner B, Fischer-Colbrie R, Scherzer G, Winkler H (1996) Secretogr-
anin II: relative amounts and processing to secretoneurin in vari-
ous rat tissues. J Neurochem 66(3):1312-1317

Lesko E, Majka M (2008) The biological role of HGF-MET axis in
tumor growth and development of metastasis. Front Biosci
13:1271-1280 (2760[pii])

@ Springer

Leth-Larsen R, Floridon C, Nielsen O, Holmskov U (2004) Surfactant
protein D in the female genital tract. Mol Hum Reprod 10(3):149—
154. doi:10.1093/molehr/gah022gah022

Levicar N, Pai M, Habib NA, Tait P, Jiao LR, Marley SB, Davis J,
Dazzi F, Smadja C, Jensen SL, Nicholls JP, Apperley JF, Gordon
MY (2008) Long-term clinical results of autologous infusion of
mobilized adult bone marrow derived CD34 + cells in patients
with chronic liver disease. Cell Prolif 41(Suppl 1):115-125.
doi:10.1111/§.1365-2184.2008.00491.x

Lin L, Zheng C, Zhang L, Da C, Zhao K (2010) Up-regulation of Orail
in murine allergic rhinitis. Histochem Cell Biol 134(1):93-102

Lindstrom M, Pedrosa-Domellof F, Thornell LE (2010) Satellite cell
heterogeneity with respect to expression of MyoD, myogenin,
DIkl and c-Met in human skeletal muscle: application to a cohort
of power lifters and sedentary men. Histochem Cell Biol
134(4):371-385

Liu K (2006) Stem cell factor (SCF)-kit mediated phosphatidylinositol
3 (PI3) kinase signaling during mammalian oocyte growth and
early follicular development. Front Biosci 11:126—-135

Liu Y, Cseresnyes Z, Randall WR, Schneider MF (2001) Activity-
dependent nuclear translocation and intranuclear distribution of
NFATCc in adult skeletal muscle fibers. J Cell Biol 155(1):27-39.
doi:10.1083/jcb.200103020155/1/27

Liu K, Rajareddy S, Liu L, Jagarlamudi K, Boman K, Selstam G, Red-
dy P (2006) Control of mammalian oocyte growth and early fol-
licular development by the oocyte PI3 kinase pathway: new roles
for an old timer. Dev Biol 299(1):1-11

Liu P, Collie ND, Chary S, Jing Y, Zhang H (2008) Spatial learning re-
sults in elevated agmatine levels in the rat brain. Hippocampus
18(11):1094-1098. doi:10.1002/hipo.20482

Llewellyn ME, Barretto RP, Delp SL, Schnitzer MJ (2008) Minimally
invasive high-speed imaging of sarcomere contractile dynamics
in mice and humans. Nature 454(7205):784-788. doi:10.1038/
nature07104

Lotscher M, Custer M, Quabius ES, Kaissling B, Murer H, Biber J
(1996) Immunolocalization of Na/SO,-cotransport (NaSi-1) in rat
kidney. Pflugers Arch 432(3):373-378

Lu D, Yan H, Othman T, Turner CP, Woolf T, Rivkees SA (2004)
Cytoskeletal protein 41G binds to the third intracellular loop of
the A1 adenosine receptor and inhibits receptor action. Biochem
J377(Pt 1):51-59. doi:10.1042/BJ20030952BJ20030952

Lu SY, Wan HC, Li M, Lin YL (2010) Subcellular localization of Mitf
in monocytic cells. Histochem Cell Biol 133(6):651-658

Lund EG, Guileyardo JM, Russell DW (1999) cDNA cloning of cho-
lesterol 24-hydroxylase, a mediator of cholesterol homeostasis in
the brain. Proc Natl Acad Sci USA 96(13):7238-7243

Maatta JA, Sjoholm UR, Nygardas PT, Salmi AA, Hinkkanen AE
(1998) Neutrophils secreting tumor necrosis factor alpha infiltrate
the central nervous system of BALB/c mice with experimental
autoimmune encephalomyelitis. J Neuroimmunol 90(2):162—175
(S0165572898001350[pii])

Mabbott NA, MacPherson GG (2006) Prions and their lethal journey
to the brain. Nat Rev Microbiol 4(3):201-211. doi:10.1038/nrmi-
crol346

Macapanpan LC, Weinmann JP (1954) The influence of injury to the
periodontal membrane on the spread of gingival inflammation.
J Dent Res 33(2):263-272

Macia E, Ehrlich M, Massol R, Boucrot E, Brunner C, Kirchhausen T
(2006) Dynasore, a cell-permeable inhibitor of dynamin. Dev Cell
10(6):839-850. doi:10.1016/j.devcel.2006.04.002

Madsen J, Tornoe I, Nielsen O, Koch C, Steinhilber W, Holmskov U
(2003) Expression and localization of lung surfactant protein A in
human tissues. Am J Respir Cell Mol Biol 29(5):591-597.
doi:10.1165/rcmb.2002-02740C

Mansky KC, Sankar U, Han J, Ostrowski MC (2002) Microphthalmia
transcription factor is a target of the p38 MAPK pathway in


http://dx.doi.org/10.1002/jemt.20445
http://dx.doi.org/10.1051/vetres:2006047v06201[pii]
http://dx.doi.org/10.1038/sj.onc.1210336
http://dx.doi.org/10.1016/j.ajodo.2005.10.007
http://dx.doi.org/10.1152/ajpcell.00420.2004
http://dx.doi.org/10.1073/pnas.250380097250380097
http://dx.doi.org/10.1159/000101452
http://dx.doi.org/10.1093/molehr/gah022gah022
http://dx.doi.org/10.1111/j.1365-2184.2008.00491.x
http://dx.doi.org/10.1083/jcb.200103020155/1/27
http://dx.doi.org/10.1002/hipo.20482
http://dx.doi.org/10.1038/nature07104
http://dx.doi.org/10.1038/nature07104
http://dx.doi.org/10.1042/BJ20030952BJ20030952
http://dx.doi.org/10.1038/nrmicro1346
http://dx.doi.org/10.1038/nrmicro1346
http://dx.doi.org/10.1016/j.devcel.2006.04.002
http://dx.doi.org/10.1165/rcmb.2002-0274OC

Histochem Cell Biol (2011) 135:111-140

135

response to receptor activator of NF-kappa B ligand signaling.
J Biol Chem 277(13):11077-11083. doi:10.1074/jbc.M 111696200

Marcotti W, Johnson SL, Holley MC, Kros CJ (2003) Developmental
changes in the expression of potassium currents of embryonic,
neonatal and mature mouse inner hair cells. J Physiol 548(Pt
2):383-400. doi:10.1113/jphysiol.2002.034801

Martinez-Menarguez JA, Aviles M, Madrid JF, Castells MT, Ballesta
J (1993) Glycosylation in Golgi apparatus of early spermatids of
rat. A high resolution lectin cytochemical study. Eur J Cell Biol
61(1):21-33

Martin-Satue M, Lavoie EG, Fausther M, Lecka J, Aliagas E, Kukulski
F, Sevigny J (2010) High expression and activity of ecto-5'-
nucleotidase/CD73 in the male murine reproductive tract. Histo-
chem Cell Biol 133(6):659-668

McArthur C, Wang Y, Veno P, Zhang J, Fiorella R (2002) Intracellular
trafficking and surface expression of SS-A (Ro), SS-B (La),
poly(ADP-ribose) polymerase and alpha-fodrin autoantigens
during apoptosis in human salivary gland cells induced by tumour
necrosis factor-alpha. Arch Oral Biol 47(6):443-448
(S0003996902000250[pii])

McColl SR, Staykova MA, Wozniak A, Fordham S, Bruce J, Willen-
borg DO (1998) Treatment with anti-granulocyte antibodies
inhibits the effector phase of experimental autoimmune encepha-
lomyelitis. J Immunol 161(11):6421-6426

McDermott AM (2004) Defensins and other antimicrobial peptides at
the ocular surface. Ocul Surf 2(4):229-247

Mella C, Martinez F, de Los Angeles Garcia M, Nualart F, Castro V,
Bustos P, Carvajal N, Uribe E (2010) Expression and localization
of an agmatinase-like protein in the rat brain. Histochem Cell Biol
134(2):137-144

Melrose J, Smith S, Whitelock J (2004) Perlecan immunolocalizes to
perichondrial vessels and canals in human fetal cartilaginous pri-
mordia in early vascular and matrix remodeling events associated
with diarthrodial joint development. J Histochem Cytochem
52(11):1405-1413. doi:10.1369/jhc.4A6261.2004

Meunier B, Picard B, Astruc T, Labas R (2010) Development of image
analysis tool for the classification of muscle fibre type using
immunohistochemical staining. Histochem Cell Biol 134(3):307-
317

Mewe M, Wulfsen I, Schuster AM, Middendorff R, Glassmeier G,
Schwarz JR, Bauer CK (2008) Erg K+ channels modulate con-
tractile activity in the bovine epididymal duct. Am J Physiol
Regul Integr Comp Physiol 294(3):R895-R904

Miller GR, Stauber WT (1994) Use of computer-assisted analysis for
myofiber size measurements of rat soleus muscles from photo-
graphed images. J Histochem Cytochem 42(3):377-382

Minelli A, Liguori L, Bellazza I, Mannucci R, Johansson B, Fredholm
BB (2004) Involvement of A1 adenosine receptors in the acquisi-
tion of fertilizing capacity. J Androl 25(2):286-292

Miyamura K, Malhotra R, Hoppe HJ, Reid KB, Phizackerley PJ, Mac-
pherson P, Lopez Bernal A (1994) Surfactant proteins A (SP-A)
and D (SP-D): levels in human amniotic fluid and localization in
the fetal membranes. Biochim Biophys Acta 1210(3):303-307

Miyazawa K, Hondo T, Kanaya T, Tanaka S, Takakura I, Itani W,
Rose MT, Kitazawa H, Yamaguchi T, Aso H (2010) Character-
ization of newly established bovine intestinal epithelial cell line.
Histochem Cell Biol 133(1):125-134

Molitoris BA (2004) Actin cytoskeleton in ischemic acute renal fail-
ure. Kidney Int 66(2):871-883

Montagna W (1962) The structure and function of skin. Academic
Press, New York

Morales FC, Takahashi Y, Kreimann EL, Georgescu MM (2004)
Ezrin-radixin-moesin (ERM)-binding phosphoprotein 50 organizes
ERM proteins at the apical membrane of polarized epithelia. Proc
Natl Acad Sci USA 101(51):17705-17710. doi:10.1073/pnas.
0407974101

Morokuma Y, Nakamura N, Kato A, Notoya M, Yamamoto Y, Sakai
Y, Fukuda H, Yamashina S, Hirata Y, Hirose S (2007) MARCH-
XI, a novel transmembrane ubiquitin ligase implicated in ubiqui-
tin-dependent protein sorting in developing spermatids. J Biol
Chem 282(34):24806-24815

Moskowitz RW (2000) Role of collagen hydrolysate in bone and joint
disease. Semin Arthritis Rheum 30(2):87-99. doi:10.1053/
sarh.2000.9622

Mueller T, Mueller LP, Luetzkendorf J, Voigt W, Simon H, Schmoll
HJ (2006) Loss of Oct-3/4 expression in embryonal carcinoma
cells is associated with induction of cisplatin resistance. Tumour
Biol 27(2):71-83

Mueller T, Mueller LP, Holzhausen HJ, Witthuhn R, Albers P,
Schmoll HJ (2010) Histological evidence for the existence of
germ cell tumor cells showing embryonal carcinoma morphology
but lacking OCT4 expression and cisplatin sensitivity. Histochem
Cell Biol 134(2):197-204

Musa H, Tellez JO, Chandler NJ, Greener ID, Maczewski M, Macki-
ewicz U, Beresewicz A, Molenaar P, Boyett MR, Dobrzynski H
(2009) P2 purinergic receptor mRNA in rat and human sinoatrial
node and other heart regions. Naunyn Schmiedebergs Arch Phar-
macol 379(6):541-549. doi:10.1007/300210-009-0403-2

Nakade O, Koyama H, Ariji H, Yajima A, Kaku T (1999) Melatonin
stimulates proliferation and type I collagen synthesis in human
bone cells in vitro. J Pineal Res 27(2):106—-110

Nakatani Y, Nakamura N, Sano J, Inayama Y, Kawano N, Yamanaka
S, Miyagi Y, Nagashima Y, Ohbayashi C, Mizushima M, Manabe
T, Kuroda M, Yokoi T, Matsubara O (2000) Interstitial pneumo-
nia in Hermansky-Pudlak syndrome: significance of florid foamy
swelling/degeneration (giant lamellar body degeneration) of type-
2 pneumocytes. Virchows Arch 437(3):304-313

Nasrollahzadeh J, Siassi F, Doosti M, Eshraghian MR, Shokri F, Mo-
darressi MH, Mohammadi-Asl J, Abdi K, Nikmanesh A, Karimi-
an SM (2008) The influence of feeding linoleic, gamma-linolenic
and docosahexaenoic acid rich oils on rat brain tumor fatty acids
composition and fatty acid binding protein 7 mRNA expression.
Lipids Health Dis 7:45. doi:10.1186/1476-511X-7-45

Negre N, Ghysen A, Martinez AM (2003) Mitotic G2-arrest is required
for neural cell fate determination in Drosophila. Mech Dev
120(2):253-265 (S0925477302004197[pii])

Neri D, Bicknell R (2005) Tumour vascular targeting. Nat Rev Cancer
5(6):436-446. doi:10.1038/nrc1627

Nicholas B, Skipp P, Mould R, Rennard S, Davies DE, O’Connor CD,
Djukanovic R (2006) Shotgun proteomic analysis of human-induced
sputum. Proteomics 6(15):4390-4401. doi:10.1002/pmic.200600011

Noce T, Okamoto-Ito S, Tsunekawa N (2001) Vasa homolog genes
in mammalian germ cell development. Cell Struct Funct 26(3):
131-136

North RA (2002) Molecular physiology of P2X receptors. Physiol Rev
82(4):1013-1067. doi:10.1152/physrev.00015.2002

Novakofski J, Brewer MS, Mateus-Pinilla N, Killefer J, McCusker RH
(2005) Prion biology relevant to bovine spongiform encephalop-
athy. J Anim Sci 83(6):1455-1476 (83/6/1455[piil)

Nurnberger J, Feldkamp T, Kavapurackal R, Saez AO, Becker J,
Horbelt M, Kribben A (2010) N-cadherin is depleted from
proximal tubules in experimental and human acute kidney injury.
Histochem Cell Biol 133(6):641-649

O’Driscoll SW, Commisso CN, Fitzsimmons JS (1995) Type II colla-
gen quantification in experimental chondrogenesis. Osteoarthr
Cartil 3(3):197-203

O’Keeffe MG, Thorne PR, Housley GD, Robson SC, Vlajkovic SM
(2010) Developmentally regulated expression of ectonucleotidas-
es NTPDase5 and NTPDase6 and UDP-responsive P2Y receptors
in the rat cochlea. Histochem Cell Biol 133(4):425-436

Oh SB, Tran PB, Gillard SE, Hurley RW, Hammond DL, Miller RJ
(2001) Chemokines and glycoproteinl20 produce pain

@ Springer


http://dx.doi.org/10.1074/jbc.M111696200
http://dx.doi.org/10.1113/jphysiol.2002.034801
http://dx.doi.org/10.1369/jhc.4A6261.2004
http://dx.doi.org/10.1073/pnas.0407974101
http://dx.doi.org/10.1073/pnas.0407974101
http://dx.doi.org/10.1053/sarh.2000.9622
http://dx.doi.org/10.1053/sarh.2000.9622
http://dx.doi.org/10.1007/s00210-009-0403-2
http://dx.doi.org/10.1186/1476-511X-7-45
http://dx.doi.org/10.1038/nrc1627
http://dx.doi.org/10.1002/pmic.200600011
http://dx.doi.org/10.1152/physrev.00015.2002

136

Histochem Cell Biol (2011) 135:111-140

hypersensitivity by directly exciting primary nociceptive neu-
rons. J Neurosci 21(14):5027-5035 (21/14/5027[pii])

Ohara K, Shin M, Larsson LI, Fujiwara K (2007a) Improved immuno-
cytochemical detection of daunomycin. Histochem Cell Biol
127(6):603-608

Ohara K, Shin M, Nakamuta H, Larsson LI, Hougaard DM, Fujiwara
K (2007b) Immunocytochemical studies on the distribution pat-
tern of daunomycin in rat gastrointestinal tract. Histochem Cell
Biol 128(3):285-290

Ohsaki Y, Shinohara Y, Suzuki M, Fujimoto T (2010a) A pitfall in us-
ing BODIPY dyes to label lipid droplets for fluorescence micros-
copy. Histochem Cell Biol 133(4):477-480

Ohsaki Y, Suzuki M, Shinohara Y, Fujimoto T (2010b) Lysosomal
accumulation of mTOR is enhanced by rapamycin. Histochem
Cell Biol 134(6):537-544

Ohya S, Horowitz B, Greenwood IA (2002) Functional and molecular
identification of ERG channels in murine portal vein myocytes.
Am J Physiol Cell Physiol 283(3):C866-C877

Oliver JA, Maarouf O, Cheema FH, Martens TP, Al-Awqati Q (2004)
The renal papilla is a niche for adult kidney stem cells. J Clin In-
vest 114(6):795-804

Onohara Y, Fujiwara T, Yasukochi T, Himeno M, Yokota S (2010)
Localization of mouse vasa homolog protein in chromatoid body
and related nuage structures of mammalian spermatogenic cells
during spermatogenesis. Histochem Cell Biol 133(6):627-639

Ostenson CG, Khan A, Abdel-Halim SM, Guenifi A, Suzuki K, Goto
Y, Efendic S (1993) Abnormal insulin secretion and glucose
metabolism in pancreatic islets from the spontaneously diabetic
GK rat. Diabetologia 36(1):3-8

Ozaita A, Martone ME, Ellisman MH, Rudy B (2002) Differential sub-
cellular localization of the two alternatively spliced isoforms of
the Kv3.1 potassium channel subunit in brain. J Neurophysiol
88(1):394-408

Pan Y, Wang L, Dai JL (2006) Suppression of breast cancer cell
growth by Na+/H+ exchanger regulatory factor 1 (NHERF1).
Breast Cancer Res 8(6):R63. doi:10.1186/bcr1616

Parra M, Gascard P, Walensky LD, Snyder SH, Mohandas N, Conboy
JG (1998) Cloning and characterization of 4.1G (EPB41L2), a
new member of the skeletal protein 4.1 (EPB41) gene family.
Genomics 49(2):298-306. doi:10.1006/geno.1998.5265

Parra M, Gascard P, Walensky LD, Gimm JA, Blackshaw S, Chan N,
Takakuwa Y, Berger T, Lee G, Chasis JA, Snyder SH, Mohandas
N, Conboy JG (2000) Molecular and functional characterization
of protein 4.1B, a novel member of the protein 4.1 family with
high level, focal expression in brain. J Biol Chem 275(5):3247—
3255

Paxian M, Keller SA, Cross B, Huynh TT, Clemens MG (2004) High-
resolution visualization of oxygen distribution in the liver in vivo.
Am J Physiol Gastrointest Liver Physiol 286(1):G37-G44.
doi:10.1152/ajpgi.00041.2003

Pekkanen-Mattila M, Pelto-Huikko M, Kujala V, Suuronen R, Skott-
man H, Aalto-Setala K, Kerkela E (2010) Spatial and temporal
expression pattern of germ layer markers during human embry-
onic stem cell differentiation in embryoid bodies. Histochem Cell
Biol 133(5):595-606

Percipalle P, Fomproix N, Cavellan E, Voit R, Reimer G, Kruger T,
Thyberg J, Scheer U, Grummt I, Farrants AK (2006) The chroma-
tin remodelling complex WSTF-SNF2 h interacts with nuclear
myosin 1 and has a role in RNA polymerase I transcription.
EMBO Rep 7(5):525-530. doi:10.1038/sj.embor.7400657

Peterson JR, Mitchison TJ (2002) Small molecules, big impact: a his-
tory of chemical inhibitors and the cytoskeleton. Chem Biol
9(12):1275-1285 (S1074552102002843(pii])

Phan PA, Tadros SF, Kim Y, Birnbaumer L, Housley GD (2010)
Developmental regulation of TRPC3 ion channel expression in
the mouse cochlea. Histochem Cell Biol 133(4):437-448

@ Springer

Philimonenko VV, Zhao J, Iben S, Dingova H, Kysela K, Kahle M,
Zentgraf H, Hofmann WA, de Lanerolle P, Hozak P, Grummt I
(2004) Nuclear actin and myosin I are required for RNA polymer-
ase I transcription. Nat Cell Biol 6(12):1165-1172. doi:10.1038/
ncb1190

Philimonenko VV, Janacek J, Harata M, Hozak P (2010) Transcrip-
tion-dependent rearrangements of actin and nuclear myosin I in
the nucleolus. Histochem Cell Biol 134(3):243-249

Pol J, Strohalm M, Havlicek V, Volny M (2010) Molecular mass spec-
trometry imaging in biomedical and life science research. Histo-
chem Cell Biol 134(5):423-443

Pompos LJ, Fritsche KL (2002) Antigen-driven murine CD4+ T lym-
phocyte proliferation and interleukin-2 production are diminished
by dietary (n-3) polyunsaturated fatty acids. J Nutr
132(11):3293-3300

Pruss H, Grosse G, Brunk I, Veh RW, Ahnert-Hilger G (2010) Age-
dependent axonal expression of potassium channel proteins dur-
ing development in mouse hippocampus. Histochem Cell Biol
133(3):301-312

Puente N, Mendizabal-Zubiaga J, Elezgarai I, Reguero L, Buceta I,
Grandes P (2010) Precise localization of the voltage-gated potas-
sium channel subunits Kv3.1b and Kv3.3 revealed in the molecu-
lar layer of the rat cerebellar cortex by a pre-embedding
immunogold method. Histochem Cell Biol 134(4):403-409

Raabe O, Reich C, Wenisch S, Hild A, Burg-Roderfeld M, Siebert HC,
Arnhold S (2010) Hydrolyzed fish collagen induced chondro-
genic differentiation of equine adipose tissue-derived stromal
cells. Histochem Cell Biol 134(6):545-554

Ralevic V, Burnstock G (1998) Receptors for purines and pyrimidines.
Pharmacol Rev 50(3):413-492

Ralevic V, Burnstock G (2003) Involvement of purinergic signaling in
cardiovascular diseases. Drug News Perspect 16(3):133-140
(372[pii])

Ramirez DM, Andersson S, Russell DW (2008) Neuronal expression
and subcellular localization of cholesterol 24-hydroxylase in the
mouse brain. J Comp Neurol 507(5):1676-1693. doi:10.1002/
cne.21605

Raybould NP, Jagger DJ, Kanjhan R, Greenwood D, Laslo P, Hoya N,
Soeller C, Cannell MB, Housley GD (2007) TRPC-like conduc-
tance mediates restoration of intracellular Ca>* in cochlear outer
hair cells in the guinea pig and rat. J Physiol 579(Pt 1):101-113.
doi:10.1113/jphysiol.2006.122929

Raz E (2000) The function and regulation of vasa-like genes in germ-
cell development. Genome Biol 1(3):REVIEWS1017.1-
REVIEWS1017.6

Reid CJ, Harris A (1998) Developmental expression of mucin genes in
the human gastrointestinal system. Gut 42(2):220-226

Reis DJ, Regunathan S (2000) Is agmatine a novel neurotransmitter in
brain? Trends Pharmacol Sci 21(5):187-193 (S0165-
6147(00)01460-7[pii])

Reither K (1960) Tissue behavior during orthodontic tooth movement.
Am J Orthod 46:881-900

Remold-O’Donnell E, Davis AE 3rd, Kenney D, Bhaskar KR, Rosen
FS (1986) Purification and chemical composition of gpL.115, the
human lymphocyte surface sialoglycoprotein that is defective in
Wiskott-Aldrich syndrome. J Biol Chem 261(16):7526-7530

Rescigno M, Urbano M, Valzasina B, Francolini M, Rotta G, Bonasio
R, Granucci F, Kraehenbuhl JP, Ricciardi-Castagnoli P (2001)
Dendritic cells express tight junction proteins and penetrate gut
epithelial monolayers to sample bacteria. Nat Immunol 2(4):361—
367. doi:10.1038/86373

Reymond A, Meroni G, Fantozzi A, Merla G, Cairo S, Luzi L, Riga-
nelli D, Zanaria E, Messali S, Cainarca S, Guffanti A, Minucci S,
Pelicci PG, Ballabio A (2001) The tripartite motif family identi-
fies cell compartments. EMBO J 20(9):2140-2151. doi:10.1093/
emboj/20.9.2140


http://dx.doi.org/10.1186/bcr1616
http://dx.doi.org/10.1006/geno.1998.5265
http://dx.doi.org/10.1152/ajpgi.00041.2003
http://dx.doi.org/10.1038/sj.embor.7400657
http://dx.doi.org/10.1038/ncb1190
http://dx.doi.org/10.1038/ncb1190
http://dx.doi.org/10.1002/cne.21605
http://dx.doi.org/10.1002/cne.21605
http://dx.doi.org/10.1113/jphysiol.2006.122929
http://dx.doi.org/10.1038/86373
http://dx.doi.org/10.1093/emboj/20.9.2140
http://dx.doi.org/10.1093/emboj/20.9.2140

Histochem Cell Biol (2011) 135:111-140

137

Rhodes DA, Ihrke G, Reinicke AT, Malcherek G, Towey M, Isenberg
DA, Trowsdale J (2002) The 52,000 MW Ro/SS-A autoantigen in
Sjogren’s syndrome/systemic lupus erythematosus (Ro52) is an
interferon-gamma inducible tripartite motif protein associated
with membrane proximal structures. Immunology 106(2):246—
256 (1417[pii])

Rivero JL, Talmadge RJ, Edgerton VR (1997) A sensitive electropho-
retic method for the quantification of myosin heavy chain isoforms
in horse skeletal muscle: histochemical and immunocytochemical
verifications. Electrophoresis 18(11):1967-1972. doi:10.1002/
elps.1150181115

Rohan PJ, Stechschulte DJ, Li Y, Dileepan KN (1997) Macrophage
function in mice with a mutation at the microphthalmia (mi) lo-
cus. Proc Soc Exp Biol Med 215(3):269-274

Rohrl C, Pagler TA, Strobl W, Ellinger A, Neumuller J, Pavelka M,
Stangl H, Meisslitzer-Ruppitsch C (2010) Characterization of
endocytic compartments after holo-high density lipoprotein parti-
cle uptake in HepG2 cells. Histochem Cell Biol 133(3):261-272

Roth JA, Kim BG, Lin WL, Cho MI (1999) Melatonin promotes osteo-
blast differentiation and bone formation. J Biol Chem 274(31):
22041-22047

Rothermel BA, Hill JA (2008) Autophagy in load-induced heart dis-
ease. Circ Res 103(12):1363-1369. doi:10.1161/CIRCRESAHA.
108.186551

Roundy K, Kollhoff A, Eichwald EJ, Weis JJ, Weis JH (1999)
Microphthalmic mice display a B cell deficiency similar to that
seen for mast and NK cells. J Immunol 163(12):6671-6678 (ji_
v163n12p6671[pii])

Sagare A, Deane R, Bell RD, Johnson B, Hamm K, Pendu R, Marky
A, Lenting PJ, Wu Z, Zarcone T, Goate A, Mayo K, Perlmutter D,
Coma M, Zhong Z, Zlokovic BV (2007) Clearance of amyloid-
beta by circulating lipoprotein receptors. Nat Med 13(9):1029—
1031. doi:10.1038/nm1635

Saito M, Saito S, Ngan PW, Shanfeld J, Davidovitch Z (1991) Interleu-
kin 1 beta and prostaglandin E are involved in the response of peri-
odontal cells to mechanical stress in vivo and in vitro. Am J Orthod
Dentofacial Orthop 99(3):226-240 (S0889540691000793(pii])

Saitoh Y, Terada N, Saitoh S, Ohno N, Fujii Y, Ohno S (2010) Histo-
chemical approach of cryobiopsy for glycogen distribution in liv-
ing mouse livers under fasting and local circulation loss
conditions. Histochem Cell Biol 133(2):229-239

Saleh A, Srinivasula SM, Balkir L, Robbins PD, Alnemri ES (2000)
Negative regulation of the Apaf-1 apoptosome by Hsp70. Nat
Cell Biol 2(8):476-483. doi:10.1038/35019510

Sancak Y, Peterson TR, Shaul YD, Lindquist RA, Thoreen CC,
Bar-Peled L, Sabatini DM (2008) The Rag GTPases bind raptor
and mediate amino acid signaling to mTORCI. Science
320(5882): 1496-1501

Sancho-Bru P, Najimi M, Caruso M, Pauwelyn K, Cantz T, Forbes S,
Roskams T, Ott M, Gehling U, Sokal E, Verfaillie CM, Muraca
M (2009) Stem and progenitor cells for liver repopulation: can we
standardise the process from bench to bedside? Gut 58(4):594—
603. doi:10.1136/gut.2008.171116

Sarbassov DD, Guertin DA, Ali SM, Sabatini DM (2005) Phosphory-
lation and regulation of Akt/PKB by the rictor-mTOR complex.
Science 307(5712):1098-1101

Sati L, Seval-Celik Y, Demir R (2010) Lung surfactant proteins in the
early human placenta. Histochem Cell Biol 133(1):85-93

Schleicher M, Jockusch BM (2008) Actin: its cumbersome pilgrimage
through cellular compartments. Histochem Cell Biol 129(6):695—
704. doi:10.1007/s00418-008-0430-y

Schlormann W, Steiniger F, Richter W, Kaufmann R, Hause G, Lemke
C, Westermann M (2010) The shape of caveolae is omega-like
after glutaraldehyde fixation and cup-like after cryofixation.
Histochem Cell Biol 133(2):223-228

Schock SC, Jolin-Dahel KS, Schock PC, Staines WA, Garcia-Munoz
M, Arbuthnott GW (2010) Striatal interneurons in dissociated cell
culture. Histochem Cell Biol 134(1):1-12

Schuh SM, Hille B, Babcock DF (2007) Adenosine and catecholamine
agonists speed the flagellar beat of mammalian sperm by a non-
receptor-mediated mechanism. Biol Reprod 77(6):960-969

Schwab W, Harada H, Goetz W, Nowicki M, Witt M, Kasper M, Barth
K (2007) Immunocytochemical and biochemical detection of
EMMPRIN in the rat tooth germ: differentiation-dependent co-
expression with MMPs and co-localization with caveolin-1 in
membrane rafts of dental epithelial cells. Histochem Cell Biol
128(3):195-203. doi:10.1007/s00418-007-0313-7

Sekirnjak C, Martone ME, Weiser M, Deerinck T, Bueno E, Rudy B,
Ellisman M (1997) Subcellular localization of the K+ channel
subunit Kv3.1b in selected rat CNS neurons. Brain Res 766(1-
2):173-187 (S0006-8993(97)00527-1[pii])

Seriwatanachai D, Thongchote K, Charoenphandhu N, Pandaranan-
daka J, Tudpor K, Teerapornpuntakit J, Suthiphongchai T, Krish-
namra N (2008) Prolactin directly enhances bone turnover by
raising osteoblast-expressed receptor activator of nuclear factor
kappaB ligand/osteoprotegerin ratio. Bone 42(3):535-546.
doi:10.1016/j.bone.2007.11.008

Serrador JM, Nieto M, Alonso-Lebrero JL, del Pozo MA, Calvo ],
Furthmayr H, Schwartz-Albiez R, Lozano F, Gonzalez-Amaro R,
Sanchez-Mateos P, Sanchez-Madrid F (1998) CD43 interacts
with moesin and ezrin and regulates its redistribution to the uro-
pods of T lymphocytes at the cell-cell contacts. Blood
91(12):4632-4644

Shen T, Liu Y, Contreras M, Hernandez-Ochoa EO, Randall WR,
Schneider MF (2010) DNA binding sites target nuclear NFATc1
to heterochromatin regions in adult skeletal muscle fibers. Histo-
chem Cell Biol 134(4):387-402

Shibata T, Chuma M, Kokubu A, Sakamoto M, Hirohashi S (2003)
EBP50, a beta-catenin-associating protein, enhances Wnt signal-
ing and is over-expressed in hepatocellular carcinoma. Hepatol-
ogy 38(1):178-186. doi:10.1053/jhep.2003.50270

Shin M, Larsson LI, Hougaard DM, Fujiwara K (2009) Daunomycin
accumulation and induction of programmed cell death in rat hair
follicles. Cell Tissue Res 337(3):429-438

Shin M, Matsunaga H, Fujiwara K (2010) Differences in accumulation
of anthracyclines daunorubicin, doxorubicin and epirubicin in rat
tissues revealed by immunocytochemistry. Histochem Cell Biol
133(6):677-682

Shoji Y, Yamaguchi-Yamada M, Yamamoto Y (2010) Glutamate- and
GABA-mediated neuron-satellite cell interaction in nodose gan-
glia as revealed by intracellular calcium imaging. Histochem Cell
Biol 134(1):13-22

Sisto M, Lisi S, Lofrumento DD, Ingravallo G, Mitolo V, D’Amore M
(2010) Expression of pro-inflammatory TACE-TNF-alpha-am-
phiregulin axis in Sjogren’s syndrome salivary glands. Histochem
Cell Biol 134(4):345-353

Smiljanic K, Lavrnja I, Mladenovic Djordjevic A, Ruzdijic S,
Stojiljkovic M, Pekovic S, Kanazir S (2010) Brain injury induces
cholesterol 24-hydroxylase (Cyp46) expression in glial cells in a
time-dependent manner. Histochem Cell Biol 134(2):159-169

Smith TM (2006) Experimental determination of the periodicity of
incremental features in enamel. J Anat 208(1):99-113.
doi:10.1111/§.1469-7580.2006.00499.x

Smith GH, Mehrel T, Roop DR (1990) Differential keratin gene
expression in developing, differentiating, preneoplastic, and
neoplastic mouse mammary epithelium. Cell Growth Differ
1(4):161-170

Smith SM, Shu C, Melrose J (2010) Comparative immunolocalisation
of perlecan with collagen II and aggrecan in human foetal, new-
born and adult ovine joint tissues demonstrates perlecan as an early

@ Springer


http://dx.doi.org/10.1002/elps.1150181115
http://dx.doi.org/10.1002/elps.1150181115
http://dx.doi.org/10.1161/CIRCRESAHA.108.186551
http://dx.doi.org/10.1161/CIRCRESAHA.108.186551
http://dx.doi.org/10.1038/nm1635
http://dx.doi.org/10.1038/35019510
http://dx.doi.org/10.1136/gut.2008.171116
http://dx.doi.org/10.1007/s00418-008-0430-y
http://dx.doi.org/10.1007/s00418-007-0313-7
http://dx.doi.org/10.1016/j.bone.2007.11.008
http://dx.doi.org/10.1053/jhep.2003.50270
http://dx.doi.org/10.1111/j.1469-7580.2006.00499.x

138

Histochem Cell Biol (2011) 135:111-140

developmental chondrogenic marker. Histochem Cell Biol
134(3):251-263

Snyder GD, Oberley-Deegan RE, Goss KL, Romig-Martin SA, Stoll
LL, Snyder JM, Weintraub NL (2008) Surfactant protein D is ex-
pressed and modulates inflammatory responses in human coro-
nary artery smooth muscle cells. Am J Physiol Heart Circ Physiol
294(5):H2053-H2059. doi:10.1152/ajpheart.91529.2007

Sobol M, Philimonenko VV, Hozak P (2010) Comparison of methods
of high-pressure freezing and automated freeze-substitution of
suspension cells combined with LR White embedding. Histochem
Cell Biol 134(6):631-641

Soriano J, Stockert JC, Villanueva A, Canete M (2010) Cell uptake of
Zn(II)-phthalocyanine-containing liposomes by clathrin-medi-
ated endocytosis. Histochem Cell Biol 133(4):449-454

Spicer SS, Schulte BA (1998) Evidence for a medial K+ recycling
pathway from inner hair cells. Hear Res 118(1-2):1-12 (S0378-
5955(98)00006-9[pii])

Stechschulte DJ, Sharma R, Dileepan KN, Simpson KM, Aggarwal N,
Clancy J Jr, Jilka RL (1987) Effect of the mi allele on mast cells,
basophils, natural killer cells, and osteoclasts in C57B1/6 J mice.
J Cell Physiol 132(3):565-570. doi:10.1002/jcp.1041320321

Steingrimsson E, Copeland NG, Jenkins NA (2004) Melanocytes and
the microphthalmia transcription factor network. Annu Rev Genet
38:365-411. doi:10.1146/annurev.genet.38.072902.092717

Stollenwerk MM, Pashkunova-Martic I, Kremser C, Talasz H, Thurner
GC, Abdelmoez AA, Wallnofer EA, Helbok A, Neuhauser E,
Klammsteiner N, Klimaschewski L, von Guggenberg E, Frohlich
E, Keppler B, Jaschke W, Debbage P (2010) Albumin-based
nanoparticles as magnetic resonance contrast agents. I. Concept,
first syntheses and characterisation. Histochem Cell Biol
133(4):375-404

Storch KN, Taatjes DJ, Bouffard NA, Locknar S, Bishop NM, Langevin
HM (2007) Alpha smooth muscle actin distribution in cytoplasm
and nuclear invaginations of connective tissue fibroblasts. Histo-
chem Cell Biol 127(5):523-530. doi:10.1007/s00418-007-0275-9

Stratton CJ (1977) The periodicity and architecture of lipid retained and
extracted lung surfactant and its origin from multilamellar bodies.
Tissue Cell 9(2):301-316. doi:0040-8166(77)90023-4[pii]

Stridsberg M, Grimelius L, Portela-Gomes GM (2008) Immunohisto-
chemical staining of human islet cells with region-specific anti-
bodies against secretogranins II and III. J Anat 212(3):229-234.
doi:10.1111/§.1469-7580.2008.00857.x

Strnad H, Lacina L, Kolar M, Cada Z, Vlcek C, Dvorankova B, Betka
J, Plzak J, Chovanec M, Sachova J, Valach J, Urbanova M, Sme-
tana K Jr (2010) Head and neck squamous cancer stromal fibro-
blasts produce growth factors influencing phenotype of normal
human keratinocytes. Histochem Cell Biol 133(2):201-211

Stubinger K, Brehmer A, Neuhuber WL, Reitsamer H, Nickla D, Sch-
rodl F (2010) Intrinsic choroidal neurons in the chicken eye:
chemical coding and synaptic input. Histochem Cell Biol
134(2):145-157

Sun J, Ahmad S, Chen S, Tang W, Zhang Y, Chen P, Lin X (2005)
Cochlear gap junctions coassembled from Cx26 and 30 show
faster intercellular Ca2 + signaling than homomeric counter-
parts. Am J Physiol Cell Physiol 288(3):C613—-C623. doi:10.1152/
ajpcell.00341.2004

Sun P, Yuan Y, Li A, Li B, Dai X (2010) Cytokeratin expression dur-
ing mouse embryonic and early postnatal mammary gland devel-
opment. Histochem Cell Biol 133(2):213-221

Suntornsaratoon P, Wongdee K, Goswami S, Krishnamra N, Char-
oenphandhu N (2010a) Bone modeling in bromocriptine-treated
pregnant and lactating rats: possible osteoregulatory role of pro-
lactin in lactation. Am J Physiol Endocrinol Metab 299(3):E426—
E436. doi:10.1152/ajpendo.00134.2010

Suntornsaratoon P, Wongdee K, Krishnamra N, Charoenphandhu N
(2010b) Possible chondroregulatory role of prolactin on the tibial

@ Springer

growth plate of lactating rats. Histochem Cell Biol 134(5):483—
491

Szczesny PJ, Walther P, Muller M (1996) Light damage in rod outer
segments: the effects of fixation on ultrastructural alterations.
Curr Eye Res 15(8):807-814

Tadros SF, Kim Y, Phan PA, Birnbaumer L, Housley GD (2010)
TRPC3 ion channel subunit immunolocalization in the cochlea.
Histochem Cell Biol 133(2):137-147

Tamura K, Mizutani T, Haga H, Kawabata K (2010) Dynamics of lead-
ing lamellae of living fibroblasts visualized by high-speed scan-
ning probe microscopy. Histochem Cell Biol 133(1):59-67

Tan X, Behari J, Cieply B, Michalopoulos GK, Monga SP (2006) Con-
ditional deletion of beta-catenin reveals its role in liver growth
and regeneration. Gastroenterology 131(5):1561-1572. doi:10.1053/
j-gastro.2006.08.042

Tanaka M, Kamitani T (2010) Cytoplasmic relocation of Daxx induced
by Ro52 and FLASH. Histochem Cell Biol 134(3):297-306

Tanaka SS, Toyooka Y, Akasu R, Katoh-Fukui Y, Nakahara Y, Suzuki
R, Yokoyama M, Noce T (2000) The mouse homolog of Dro-
sophila Vasa is required for the development of male germ cells.
Genes Dev 14(7):841-853

Tanaka M, Tanji K, Niida M, Kamitani T (2010) Dynamic movements
of Ro52 cytoplasmic bodies along microtubules. Histochem Cell
Biol 133(3):273-284

Tang XM, Lalli MF, Clermont Y (1982) A cytochemical study of the
Golgi apparatus of the spermatid during spermiogenesis in the rat.
Am J Anat 163(4):283-294

Tano K, Oyabu A, Tashiro Y, Kamada N, Narita N, Nasu F, Narita M
(2010) Manserin, a secretogranin II-derived peptide, distributes in
the rat endocrine pancreas colocalized with islet-cell specific
manner. Histochem Cell Biol 134(1):53-57

Taylor AH, Abbas MS, Habiba MA, Konje JC (2010) Histomorpho-
metric evaluation of cannabinoid receptor and anandamide mod-
ulating enzyme expression in the human endometrium through
the menstrual cycle. Histochem Cell Biol 133(5):557-565

Tesser RB, Scherholz PL, do Nascimento L, Katz SG (2010) Tropho-
blast glycogen cells differentiate early in the mouse ectoplacental
cone: putative role during placentation. Histochem Cell Biol
134(1):83-92

Thesingh CW, Scherft JP (1985) Fusion disability of embryonic osteo-
clast precursor cells and macrophages in the microphthalmic oste-
opetrotic mouse. Bone 6(1):43-52

Thievessen I, Wolter M, Prior A, Seifert HH, Schulz WA (2005) Hedge-
hog signaling in normal urothelial cells and in urothelial carcinoma
cell lines. J Cell Physiol 203(2):372-377. doi:10.1002/jcp.20248

Toivonen R, Mayranpaa MI, Kovanen PT, Savontaus M (2010) Dilat-
ed cardiomyopathy alters the expression patterns of CAR and oth-
er adenoviral receptors in human heart. Histochem Cell Biol
133(3):349-357

Tokuda N, Adachi T, Adachi Y, Higashi M, Sharifi K, Tuerxun T,
Sawada T, Kondo H, Owada Y (2010) Identification of FABP7 in
fibroblastic reticular cells of mouse lymph nodes. Histochem Cell
Biol 134(5):445-452

Tokuyama R, Satomura K, Maeda E, Kudoh K, Yamasaki Y, Nagay-
ama M (2007) Maspin is involved in bone matrix maturation by
enhancing the accumulation of latent TGF-beta. J Bone Miner
Res 22(10):1581-1591. doi: 10.1359/jbmr.070611

Toyooka Y, Tsunekawa N, Takahashi Y, Matsui Y, Satoh M, Noce T
(2000) Expression and intracellular localization of mouse Vasa-
homologue protein during germ cell development. Mech Dev
93(1-2):139-149

Trandaburu T, Syed Ali S, Trandaburu I (1999) Granin proteins (chro-
mogranin A and secretogranin II C23-3 and C26-3) in the endo-
crine pancreas of reptiles. Ann Anat 181(5):489-494

Tsai-Morris CH, Sheng Y, Lee E, Lei KJ, Dufau ML (2004) Gonado-
tropin-regulated testicular RNA helicase (GRTH/Ddx25) is


http://dx.doi.org/10.1152/ajpheart.91529.2007
http://dx.doi.org/10.1002/jcp.1041320321
http://dx.doi.org/10.1146/annurev.genet.38.072902.092717
http://dx.doi.org/10.1007/s00418-007-0275-9
http://dx.doi.org/0040-8166(77)90023-4[pii]
http://dx.doi.org/10.1111/j.1469-7580.2008.00857.x
http://dx.doi.org/10.1152/ajpcell.00341.2004
http://dx.doi.org/10.1152/ajpcell.00341.2004
http://dx.doi.org/10.1152/ajpendo.00134.2010
http://dx.doi.org/10.1053/j.gastro.2006.08.042
http://dx.doi.org/10.1053/j.gastro.2006.08.042
http://dx.doi.org/10.1002/jcp.20248
http://dx.doi.org/10.1359/jbmr.070611

Histochem Cell Biol (2011) 135:111-140

139

essential for spermatid development and completion of spermato-
genesis. Proc Natl Acad Sci U S A 101(17):6373-6378. doi:10.1073/
pnas.0401855101

Tsikolia N, Merkwitz C, Sass K, Sakurai M, Spanel-Borowski K,
Ricken AM (2009) Characterization of bovine fetal Leydig cells
by KIT expression. Histochem Cell Biol 132(6):623-632

Tsikolia N, Sakurai M, Spanel-Borowski K, Ricken AM (2010) Simi-
lar developmental patterns in immunolocalisation of stem cell
factor and KIT in bovine meso- and metanephros. Histochem Cell
Biol 133(4):417-424

Ueno M, Wu B, Nakagawa T, Nagai Y, Onodera M, Huang CL, Kusaka
T, Kanenishi K, Sakamoto H (2010) The expression of LDL recep-
tor in vessels with blood-brain barrier impairment in a stroke-prone
hypertensive model. Histochem Cell Biol 133(6):669-676

Uno T, Hata K, Hiragaki S, Isoyama Y, Trang LT, Uno Y, Kanamaru
K, Yamagata H, Nakamura M, Takagi M, Takeda M (2010) Small
GTPases of the Rab family in the brain of Bombyx mori. Histo-
chem Cell Biol 134(6):615-622

Uribe E, Salas M, Enriquez S, Orellana MS, Carvajal N (2007) Cloning
and functional expression of a rodent brain cDNA encoding a
novel protein with agmatinase activity, but not belonging to the
arginase family. Arch Biochem Biophys 461(1):146-150.
doi:S0003-9861(07)00006-9[pii]10.1016/j.abb.2007.01.002

Valbuena G, Madrid JF, Hernandez F, Saez FJ (2010) Identification of
fucosylated glycoconjugates in Xenopus laevis testis by lectin his-
tochemistry. Histochem Cell Biol 134(2):215-225

van Heerebeek L, Hamdani N, Handoko ML, Falcao-Pires I, Musters
RJ, Kupreishvili K, Ijsselmuiden AJ, Schalkwijk CG, Bronzwaer
JG, Diamant M, Borbely A, van der Velden J, Stienen GJ, Laar-
man GJ, Niessen HW, Paulus WJ (2008) Diastolic stiffness of the
failing diabetic heart: importance of fibrosis, advanced glycation
end products, and myocyte resting tension. Circulation
117(1):43-51. doi:10.1161/CIRCULATIONAHA.107.728550

van Keulen LJ, Schreuder BE, Vromans ME, Langeveld JP, Smits MA
(2000) Pathogenesis of natural scrapie in sheep. Arch Virol Suppl
(16):57-71

Vanhecke D, Herrmann G, Graber W, Hillmann-Marti T, Muhlfeld C,
Studer D, Ochs M (2010) Lamellar body ultrastructure revisited:
high-pressure freezing and cryo-electron microscopy of vitreous
sections. Histochem Cell Biol 134(4):319-326

Vassort G (2001) Adenosine 5'-triphosphate: a P2-purinergic agonist
in the myocardium. Physiol Rev 81(2):767-806

Volonte D, McTiernan CF, Drab M, Kasper M, Galbiati F (2008)
Caveolin-1 and caveolin-3 form heterooligomeric complexes in
atrial cardiac myocytes that are required for doxorubicin-induced
apoptosis. Am J Physiol Heart Circ Physiol 294(1):H392-H401.
doi:10.1152/ajpheart.01039.2007

Wada K, Tanji K, Kamitani T (2006a) Function and subcellular loca-
tion of Ro52beta. Biochem Biophys Res Commun 340(3):872—
878. doi:10.1016/j.bbrc.2005.12.084

Wada K, Tanji K, Kamitani T (2006b) Oncogenic protein UnpEL/
Usp4 deubiquitinates Ro52 by its isopeptidase activity. Biochem
Biophys Res Commun 339(3):731-736. doi:10.1016/
j.bbrc.2005.11.076

Walensky LD, Gascard P, Fields ME, Blackshaw S, Conboy JG, Mo-
handas N, Snyder SH (1998) The 13-kD FK506 binding protein,
FKBP13, interacts with a novel homologue of the erythrocyte
membrane cytoskeletal protein 4.1. J Cell Biol 141(1):143-153

Walensky LD, Blackshaw S, Liao D, Watkins CC, Weier HU, Parra M,
Huganir RL, Conboy JG, Mohandas N, Snyder SH (1999) A nov-
el neuron-enriched homolog of the erythrocyte membrane cyto-
skeletal protein 4.1. J Neurosci 19(15):6457-6467

Walter B, Krebs U, Berger I, Hofmann I (2010) Protein p0071, an arma-
dillo plaque protein of adherens junctions, is predominantly ex-
pressed in distal renal tubules. Histochem Cell Biol 133(1):69-83

Wang L, Lyerla T (2010) Histochemical and cellular changes accom-
panying the appearance of lung fibrosis in an experimental mouse
model for Hermansky Pudlak syndrome. Histochem Cell Biol
134(2):205-213

Wang H, Liu C, Debnath G, Baines AJ, Conboy JG, Mohandas N, An
X (2010) Comprehensive characterization of expression patterns
of protein 4.1 family members in mouse adrenal gland: implica-
tions for functions. Histochem Cell Biol 134(4):411-420

Wegner CS, Malerod L, Pedersen NM, Progida C, Bakke O, Stenmark
H, Brech A (2010) Ultrastructural characterization of giant endo-
somes induced by GTPase-deficient Rab5. Histochem Cell Biol
133(1):41-55

Wei ML (2006) Hermansky-Pudlak syndrome: a disease of protein
trafficking and organelle function. Pigment Cell Res 19(1):19—-42.
doi:10.1111/§.1600-0749.2005.00289.x

Weigert R, Sramkova M, Parente L, Amornphimoltham P, Maseduns-
kas A (2010) Intravital microscopy: a novel tool to study cell biol-
ogy in living animals. Histochem Cell Biol 133(5):481-491

Weigmann A, Corbeil D, Hellwig A, Huttner WB (1997) Prominin, a
novel microvilli-specific polytopic membrane protein of the api-
cal surface of epithelial cells, is targeted to plasmalemmal protru-
sions of non-epithelial cells. Proc Natl Acad Sci USA
94(23):12425-12430

Weilbaecher KN, Motyckova G, Huber WE, Takemoto CM, Hemesath
TJ, Xu Y, Hershey CL, Dowland NR, Wells AG, Fisher DE
(2001) Linkage of M-CSF signaling to Mitf, TFE3, and the osteo-
clast defect in Mitf(mi/mi) mice. Mol Cell 8(4):749-758 (S1097-
2765(01)00360-4[pii])

Weiser M, Vega-Saenz de Miera E, Kentros C, Moreno H, Franzen L,
Hillman D, Baker H, Rudy B (1994) Differential expression of
Shaw-related K+ channels in the rat central nervous system.
J Neurosci 14(3 Pt 1):949-972

Weiser M, Bueno E, Sekirnjak C, Martone ME, Baker H, Hillman D,
Chen S, Thornhill W, Ellisman M, Rudy B (1995) The potassium
channel subunit KV3.1b is localized to somatic and axonal mem-
branes of specific populations of CNS neurons. J Neurosci
15(6):4298-4314

White FA, Jung H, Miller RJ (2007) Chemokines and the pathophysi-
ology of neuropathic pain. Proc Natl Acad Sci U S A
104(51):20151-20158. doi:10.1073/pnas.0709250104

Witter K, Tonar Z, Matejka VM, Martinca T, Jonak M, Rokosny S,
Pirk J (2010) Tissue reaction to three different types of tissue
glues in an experimental aorta dissection model: a quantitative ap-
proach. Histochem Cell Biol 133(2):241-259

Worster AA, Nixon AJ, Brower-Toland BD, Williams J (2000) Effect
of transforming growth factor betal on chondrogenic differentia-
tion of cultured equine mesenchymal stem cells. Am J Vet Res
61(9):1003-1010

Wu J, Kobayashi M, Sousa EA, Liu W, Cai J, Goldman SJ, Dorner AJ,
Projan SJ, Kavuru MS, Qiu Y, Thomassen MJ (2005) Differential
proteomic analysis of bronchoalveolar lavage fluid in asthmatics
following segmental antigen challenge. Mol Cell Proteomics
4(9):1251-1264. doi:10.1074/mcp.M500041-MCP200

Wu L, Tiwari MM, Messer KJ, Holthoff JH, Gokden N, Brock RW,
Mayeux PR (2007) Peritubular capillary dysfunction and renal
tubular epithelial cell stress following lipopolysaccharide admin-
istration in mice. Am J Physiol Renal Physiol 292(1):F261-F268.
doi:10.1152/ajprenal.00263.2006

Wu F, Cao W, Yang Y, Liu A (2010) Extensive infiltration of neu-
trophils in the acute phase of experimental autoimmune
encephalomyelitis in C57BL/6 mice. Histochem Cell Biol
133(3):313-322

Xie M, Jiao T, Chen Y, Xu C, Li J, Jiang X, Zhang F (2010) EMM-
PRIN (basigin/CD147) is involved in the morphogenesis of tooth
germ in mouse molars. Histochem Cell Biol 133(5):585-594

@ Springer


http://dx.doi.org/10.1073/pnas.0401855101
http://dx.doi.org/10.1073/pnas.0401855101
http://dx.doi.org/S0003-9861(07)00006-9[pii]10.1016/j.abb.2007.01.002
http://dx.doi.org/10.1161/CIRCULATIONAHA.107.728550
http://dx.doi.org/10.1152/ajpheart.01039.2007
http://dx.doi.org/10.1016/j.bbrc.2005.12.084
http://dx.doi.org/10.1016/j.bbrc.2005.11.076
http://dx.doi.org/10.1016/j.bbrc.2005.11.076
http://dx.doi.org/10.1111/j.1600-0749.2005.00289.x
http://dx.doi.org/10.1073/pnas.0709250104
http://dx.doi.org/10.1074/mcp.M500041-MCP200
http://dx.doi.org/10.1152/ajprenal.00263.2006

140

Histochem Cell Biol (2011) 135:111-140

Yamada O, Ozaki K, Nakatake M, Akiyama M, Kawauchi K,
Matsuoka R (2008) Multistep regulation of telomerase during
differentiation of HL60 cells. J Leukoc Biol 83(5):1240-1248

Yamada O, Ozaki K, Nakatake M, Kakiuchi Y, Akiyama M, Mitsuishi
T, Kawauchi K, Matsuoka R (2010) Akt and PKC are involved
not only in upregulation of telomerase activity but also in cell
differentiation-related function via mTORC?2 in leukemia cells.
Histochem Cell Biol 134(6):555-563

Yamauchi K, Wada K, Tanji K, Tanaka M, Kamitani T (2008) Ubig-
uitination of E3 ubiquitin ligase TRIMS alpha and its potential
role. FEBS J 275(7):1540-1555. doi:10.1111/5.1742-4658.2008.
06313.x

Yu Q, Zhao Z, Sun J, Guo W, Fu J, Burnstock G, He C, Xiang Z (2010)
Expression of P2X6 receptors in the enteric nervous system of the
rat gastrointestinal tract. Histochem Cell Biol 133(2):177-188

@ Springer

Zhang M, Wang H, Teng H, Shi J, Zhang Y (2010a) Expression of
SHH signaling pathway components in the developing human
lung. Histochem Cell Biol 134(4):327-335

Zhang P, Chao H, Sun X, Li L, Shi Q, Shen W (2010b) Murine folli-
culogenesis in vitro is stage-specifically regulated by insulin via
the Akt signaling pathway. Histochem Cell Biol 134(1):75-82

Zieman SJ, Melenovsky V, Clattenburg L, Corretti MC, Capriotti A,
Gerstenblith G, Kass DA (2007) Advanced glycation endproduct
crosslink breaker (alagebrium) improves endothelial function in
patients with isolated systolic hypertension. J Hypertens
25(3):577-583. doi: 10.1097/HJH.0b013e328013e7dd

Zou Z, Anisowicz A, Hendrix MJ, Thor A, Neveu M, Sheng S, Rafidi
K, Seftor E, Sager R (1994) Maspin, a serpin with tumor-sup-
pressing activity in human mammary epithelial cells. Science
263(5146):526-529


http://dx.doi.org/10.1111/j.1742-4658.2008.06313.x
http://dx.doi.org/10.1111/j.1742-4658.2008.06313.x
http://dx.doi.org/10.1097/HJH.0b013e328013e7dd

	Histochemistry and cell biology: the annual review 2010
	Abstract
	Introduction
	Central nervous system
	Peripheral nervous system
	Cochlea, organ of corti
	Lung
	Heart and blood vessels
	Kidney
	Liver
	Pancreas
	Adrenal gland
	Epithelium
	Molecules
	Organells
	Stem cells
	Immunesystem
	Development
	Reproduction systems
	Methodical advances
	Reviews
	Miscellaneous
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


