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WD V-9  Epithelial transport: 
Bridges between molecules and 
function (Part 1)

WD V-9-1�
CALCIUM SIGNALING AND CALCIUM-REGULATED 
ION CHANNELS IN EPITHELIAL CELLS
Ole Holger Petersen
Physiology, University of Liverpool, UK

Yoshio Maruyama and I summarized our identiýcation and characterization 
of Ca2+-activated ion channels in epithelial cells in a review article published 
25 years ago (Petersen & Maruyama, Nature 307: 693-696, 1984). Ca2+- 
and voltage- activated high-conductance K+ channels as well as Ca2+-
activated non-selective monovalent cation channels were located in the 
baso-lateral membranes of exocrine acinar cells. Ca2+-activated Cl- channels 
were proposed to be located in the apical (luminal) membrane, but we only 
proved this many years later (Park et al PNAS 98: 10948-10953, 2001).  In 
recent years, high-resolution confocal and two-photon studies of [Ca2+] in the 
cytosol, all major organelles and the immediate extracellular environment 
of pancreatic acinar cells have provided a detailed understanding of 
physiological (Petersen & Tepikin Annu Rev Physiol 70:273-299, 2008) and 
pathological (Petersen & Sutton TIPS 27: 113-120, 2006) Ca2+ signaling 
processes.  New data on the speciýc Ca2+ stores involved in normal stimulus-
secretion coupling as well as initiation of acute pancreatitis will be discussed.

WD V-9-2�
INTEGRATION OF CELLULAR SIGNALING IN THE 
REGULATION OF ENaC ACTIVITY
Douglas C. Eaton, Bela Malik, Hui-Fang Bao
Department of Physiology, Emory University School of Medicine, USA

Since all Na-transporting epithelia contain epithelial Na channel (ENaC) 
subunits, Ŭ, ɓ, and ɔ, it is generally assumed that Na transport is via some 
form of ENaC. Functional ENaC are formed by assembly of the three 
subunits likely into a trimeric structure. Assembly occurs within the 
endoplasmic reticulum (ER) and is inefficient. One would expect that the 
ratios of subunit amounts at the surface membrane should be fixed by the 
stoichiometry of the channels and that when Na transport changes, subunits 
in the plasma membrane should change in unison; but this is not the case: 
the different membrane subunits change in a non-coordinated manner when 
transport changes, implying that some of the subunits must be present in the 
membrane unaccompanied by other subunits. Assembly of trimeric channels 
prevents access of Golgi glycosidases so that functional channels arrive at 
the surface membrane with only core ER glycosylation. Functional channels 
are associated with lipid rafts and association with inositol-lipid-containing 
rafts stabilizes channels. Trimers are poly-ubiquitinated and internalized, 
but are often de-ubiquitinated and recycled through a post-Golgi pool; but if 
not recycled, then they are disassembled by speciýc chaperone proteins and 
degraded separately.

WD V-9-3�
ROLES OF CLC Cl CHANNELS AND Cl-/H+ 
EXCHANGERS IN PHYSIOLOGY AND PATHOLOGY
Thomas J. Jentsch
Physiology and Pathology of Ion Transport, Max-Delbrueck-Centrum Fuer 
Molekulare Medizin (MDC), FMP, Germany
CLC chloride channels and transporters constitute a gene family with 
members in all phylae. Mammalian members of the first branch of CLC 
proteins funtion as plasma membrane chloride channels, with three of them 
(ClC-2, ClC-Ka and ClC-Kb) being involved in transepithelial transport. ClC-
Ka and -Kb need the small beta-subunit barttin for transport to the plasma 
membrane and protein stability. ClC-Kb is mutated in Bartter syndrome type 
III, which is asscociated with renal salt and þuid loss. The barttin-encoding 
BSND gene is mutated in Bartter IV, which combines severe renal salt loss 
with deafness. ClC-K/barttin is expressed in certain nephron segments and in 
the stria vascularis of the inner ear. Inner ear-speciýc barttin KO mice display 
congenital deafness and show that ClC-K/barttin is needed for the generation 
of the endocochlear potential. Members of the other two branches function 
rather as Cl/H exchangers. They are located mainly on endosomes and 
lysosomes and are assumed to be involved in their acidiýcation. Disruption 
of ClC-5 leads to an impairment of proximal tubular endocytosis and human 
Dent's disease, whereas the loss of ClC-7 causes osteopetrosis. The loss of 
the lysosomal ClC-7 also leads to lysosomal storage disease, although the pH 
of lysosomes is not changed.
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WD V-9-4�
AQUAPORINS AND KIDNEY DISEASES: INSIGHTS 
INTO MOLECULAR PATHOGENESIS
Sei Sasaki
Department of Nephrology, Tokyo Medical and Dental University, Japan

Total 13 aquaporin water channels (AQP) have been identified in mammals. 
At least 7 AQPs exist in the kidney and contribute to water transport and other 
functions.  Of these, AQP1 in proximal tubules and AQP2, 3, 4 in collecting ducts 
transport water and contribute to urine concentration. AQP7 in the S3 proximal 
tubules works as a route of glycerol reabsorption in addition to little role of water 
transport. AQP11 is a member of new AQP sub-family with an atypical NPA box 
and localizes at intracellular vesicles. AQP11 knockout mice show a phenotype 
of polycystic kidney disease with similar intracellular signaling abnormalities 
observed in other cystic kidney disease models. 
   AQP2 is the vasopressin-regulated water channel and its gene mutations cause 
human nephrogenic diabetes insipidus (NDI), a disease showing inability to 
concentrate urine. We have done gene-analysis and found AQP2 mutations in 
7 NDI families. Heterologous expression studies and knock-in mice harboring 
disease-causing mutations clarified molecular pathogenesis of the disease. 
We further identified AQP2 binding protein complex including actin and 
tropomyosin-5b. Dynamic regulation of the complex by PKA phosphorylation of 
AQP2 itself was shown to trigger AQP2 trafýcking to the apical membrane.

WD V-9-5 �
ROLE OF GAS CHANNELS IN THE PROXIMAL TUBULE… 
AND BEYOND
Walter F. Boron, Yuehan  Zhou, Raif Musa-Aziz
Department of Physiology & Biophysics, Case Western Reserve University, 
USA
The traditional view had been that gases cross membranes simply by dissolving 
in/diffusing through membrane lipid. However, the discovery of gas-
impermeable membranes and gas-conducting channels (AQPs and Rh proteins) 
raises the possibility that gas movement through channels may sometimes 
be physiologically important. Proximal tubules (PTs) have high apical and 
basolateral AQP1 levels. We ýnd that, compared to isolated perfused PTs from 
wild-type mice, those from AQP1-null mice have a substantially lower rate of 
HCO3

- reabsorption, and a substantially lower transepithelial CO2 (but normal 
HCO3

-) permeability. To clarify the mechanism of CO2 movement through 
AQP1, we expressed AQP1 in oocytes and recorded the transient rise in surface 
pH (pHs) caused by CO2 influx. pCMBS (blocks 4 H2O pores) reduces the 
AQP1-dependent ȹpHs by 40%, reduces Pf by 50%, and also eliminates AQP1-
dependent NH3 permeability. The C189S mutant is resistant to these effects. 
DIDS reduces AQP1-ȹpHs(CO2) by 60%, but has no effect on Pf or NH3 
permeability. C189S is fully DIDS sensitive. The combination of pCMBS + 
DIDS eliminates AQP1ôs CO2 permeability. Thus, H2O, NH3, and 40% of CO2 
move through monomeric (pCMBS-sensitive) H2O pores, whereas 60% of CO2 
takes another (DIDS-sensitive) pathway, possibly the central pore.
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WD V-9-6�
TRANSPORTSOME IN RENAL ORGANIC SOLUTE 
TRANSPORT
Yoshikatsu Kanai
Department of Pharmacology, Graduate School of Medicine, Osaka 
University, Japan
Transportsome is the multi-molecular assembly composed of transport 
proteins (transporters, channels or pumps), regulatory proteins, scaffold 
proteins and other functional cellular components such as metabolizing 
enzymes, which are assembled by means of multiple protein-protein 
interactions and/or protein-lipid interactions. Transportsome is proposed as 
a functional unit of membrane transport. It is responsible for the interplay 
of transporters and the linkage to cellular functions. Transportsomes 
assembled by PDZ proteins such as PDZK1 and NHERF1 are found 
in the apical membrane of renal proximal tubules. Many organic anion 
transporters including URAT1 urate transporter and OAT4 are involved in 
the transportsome. It is essential for the efýcient functional coupling of the 
transporters. In the basolateral membrane of proximal tubules, prostaglandin 
(PG) transporter OAT-PG forms a unique transportsome that involves an 
enzyme degrading PGs. This transportsome enables efficient transport/
metabolism coupling. The roles of this transportsome in the clearance of PGs 
from extracellular space and efýcient inactivation of PGs were conýrmed in 
the OAT-PG knockout mice. The physiological signiýcance of transportsome 
in the renal handling of organic solutes will be discussed.

WD V-9-7�
WNK KINASES AND CATION-CHLORIDE 
COTRANSPORTERS, NOVEL TRANSPORTSOMES 
REGULATING BLOOD PRESSURE
Shinichi Uchida, Tatemitsu Rai, Eisei Sohara, Akihito Ohta, 
Motoko Chiga, Sei Sasaki
Department of Nephrology, Tokyo Medical and Dental University, Japan
WNK1 and WNK4 mutations have been reported to cause pseudohypoaldosteronism 
type II (PHAII), an autosomal-dominant disorder characterized by 
hyperkalemia, metabolic acidosis, and hypertension. Although the genes 
were identified, little was known about the molecular pathophysiology 
of this disease in vivo. To clarify this, we generated an ideal mouse 
model of PHAII, Wnk4D561A/+ knock-in mouse. In the knock-in mice, 
phosphorylation of thiazide-sensitive sodium-chloride cotransporter 
(NCC) at the potential phosphorylation sites by OSR1/SPAK kinases was 
increased and phosphorylated NCC was concentrated in the apical plasma 
membranes of distal tubules. In addition, phosphorylation of OSR1/SPAK at 
the phosphorylation site by WNK kinases was also increased in the knock-
in mice. Thus, the activation of WNK-OSR1/SPAK-NCC signal cascade 
by the mutant WNK4 was identified as the pathogenesis of PHAII. This 
signal cascade was also found to be regulated by dietary salt intake through 
aldosterone secretion in the wild-type mice, indicating that WNK-OSR1/
SPAK-NCC signal cascade constitutes a novel transportsome regulating 
NaCl homeostasis and blood pressure.

WD V-9-8�
PARTNERS AND PATHWAYS OF THE NEWLY 
SYNTHESIZED Na+,K+-ATPase
Michael J. Caplan, Glen Farr, Michael Hull, Michael Morton
Department of Cellular and Molecular Physiology, Yale University School 
of Medicine, USA
The Na,K-ATPase generates the ion gradients responsible for transport 
processes in the kidney. To perform this function, it must be restricted to 
the basolateral surfaces of renal epithelial cells. Little is known about the 
partner proteins and trafficking pathways that determine its subcellular 
distribution and modulate its activity. We have adapted a novel labeling 
methodology to investigate the attributes of temporally defined cohorts of 
Na,K-ATPase. We can observe directly the trafficking itinerary pursued 
by newly synthesized Na,K-ATPase and isolate newly synthesized Na,K-
ATPase in association with its collections of partner proteins.  We ýnd that 
the basolateral delivery of newly synthesized Na,K-ATPase occurs via a 
pathway distinct from that used by other basolateral membrane proteins.  We 
also detect an interaction between the Na,K-ATPase Ŭ-subunit and the coat 
protein, ɓ-COP, a component of the COP-I complex. The Ŭ-subunit associates 
with ɓ-COP immediately after its synthesis and this interaction is rapidly lost 
in association with the assembly of the Ŭ and ɓ-subunits to form the pump 
holoenzyme. Thus, we have developed tools that permit us to evaluate the 
trafýcking pathways and partner proteins that regulate the epithelial Na,K-
ATPase.
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WD V-9-9�
ROLES OF ZO-1 AND ZO-2 IN THE FORMATION 
OF EPITHELIAL CELL-CELL JUNCTIONS AND 
PARACELLULAR TRANSPORT
Yuji Yamazaki1, Kazuaki Umeda2, Masami Wada1, Shoichiro 
Tsukita3, Sachiko Tsukita1

1Graduate School of Frontier Biosciences and Graduate School 
of Medicine, Osaka University, Japan, 2Department of Molecular 
Pharmacology, Kumamoto University, Japan, 3Department of Cell Biology, 
Kyoto University, Japan
Epithelial cell sheets play a crucial role in the epithelial barrier function and selective 
permeability in that ions and solutes selectively permeate through epithelial cell sheets by 
the transcellular and paracellular transports. In contrast to transcellular transport, paracellular 
transport is established by the cell-cell adhesion which is generally characterized by the 
pairing of the belt-like arranged adherens junctions and tight junctions. Tight junctions are 
required for the paracellular permselective barrier and among the tight junctional membrane 
proteins, claudins are the most critical components for the function of tight junctions. Here, 
we have found that ZO-1and ZO-2, the membrane scaffolding proteins of tight junctions, 
play essential roles in polymerization of claudins to organize the barrier funtions of tight 
junctions, by generating the ZO-1(ko)/ZO-2(kd) Eph4 cells in which the expressions of 
ZO-1/-2 are suppressed by the knockout and knockdown strategies. Furthermore, we have 
found that for the tight junctional barrier function, the proper establishment of belt-like 
adherens junction is required in a ZO-1/-2-dependent fashion. Thus, the cell-cell junctional 
membrane-scaffolding ZO-1/-2 are the total organizer of epithelial paracellular permselective 
barrier.

WD V-9-10�
FUNCTION OF EPITHELIAL K+ TRANSPORT IN INNER 
EAR AND ITS INTEGRATION WITH MODELING
Hiroshi Hibino1, Fumiaki Nin2, Yoshihisa Kurachi1
1Division of Molecular and Cellular Pharmacology, Department of 
Pharmacology, Osaka University, Japan, 2Department of Otolaryngology-
Head and Neck Surgery, Kyoto Prefectural University School of Medicine, 
Japan
The endocochlear potential (EP) of +80 mV in cochlear endolymph is essential for 
audition. Although K+ transport via an epithelial tissue, stria vascularis, seems crucial 
for formation of the EP, the mechanism remains uncertain. We used multi barreled 
electrodes to measure the potential, K+ concentration ([K+]), and input resistance in 
each compartment of the stria vascularis. The stria faces two þuids, perilymph and 
endolymph, and contains an extracelluar compartment, the intrastrial space (IS), 
surrounded by two epithelial layers, the marginal cell layer and that composed of 
intermediate and basal cells. The IS exhibits a low [K+] and a positive potential called 
the intrastrial potential (ISP). We proved that the ISP was formed by K+ diffusion 
across the apical membranes of intermediate cells and a major fraction of the EP. We 
further found that the IS was electrically isolated from neighboring þuids and the K+ 
diffusion potential across the apical membranes of marginal cells also contributed to 
the EP. Thus, the EP depends on two K+ diffusion potentials and an electrical barrier 
in the stria vascularis. Computer simulation quantitatively demonstrates the process 
of formation of the EP and suggests particular ion transport pathway via the stria in 
pathological condition.

IV-8  Neurologic and psychiatric 
diseases: Parkinson's disease

P5AM-6-1�
REDUCED DOPAMINE RELEASE IN PARKIN 
KNOCKOUT MICE
Genko Oyama1, Kenji Yoshimi1, Shihoko Natori1, Yoko Chikaoka2, 
Yong-Ri Ren2, Yasushi Shimo2, Shigeru Kitazawa1

1Department of Neurophysiology, Juntendo University, Japan, 2Department 
of Neurology, Juntendo University, Japan
Parkin is the causative gene of familial autosomal recessive Juvenile 
Parkinsonism (AR-JP, PARK2). Although preceding studies have consistently 
shown that parkin knockout mice (PKO) have little sign of Parkinsonism, 
there are a few reports suggesting physiological changes in dopaminergic 
neurotransmission. To make it clear, we directly measured dopamine 
(DA) release in the striatum of PKO, using in vivo voltammetry. Three to 
twelve months old PKO were evaluated. The evoked DA overflow in the 
striatum was detected by carbon fiber microelectrode following electrical 
stimulation of medial forebrain bundle (MFB). The amplitude of evoked 
DA was signiýcantly lower in young PKO, and this difference was the most 
signiýcant in young 3 months old animals. The difference was still signiýcant 
after administration of nomifensine, a DA transporter-blocker. There was no 
signiýcant difference in half-life time of falling phase of evoked DA, but the 
response to nomifensine was high in young PKO. Our results are consistent 
with slice study of PINK1 deýcient mice, and different from in vivo study of 
alpha-synuclein deýcient mice. Marked change in young age may implicate 
in young onset and slow progress in parkin deýcient type of AR-JP.

P5AM-6-2�
DETECTING REWARD-ASSOCIATED DOPAMINE 
RELEASE IN THE STRIATUM OF BEHAVING MICE
Shihoko Natori1, Kenji Yoshimi2, Yasushi Shimo1, Nobutaka 
Hattori1, Shigeru Kitazawa2

1Department of Neurology, Juntendo University, Japan, 2Department of 
Neurophysiology, Juntendo University, Japan

Reward presentation is known to induce transient burst of midbrain 
dopamine neurons. We aimed at detecting the reward-related transient release 
of dopamine in behaving mice by using fast-scan cyclic voltammetry of 10 
samples/sec.  Carbon-ýber microelectrodes were implanted into the striatum 
of male C57BL/6 mice from 3 to 4 months old. The voltammetric current 
increased transiently at the timing of food delivery in ýve of the six mice, 
and the current-voltage property was similar to that of dopamine. One animal 
showed strong preference to a novel appetitive food (almond dice) than an 
ordinal pellet, and almonds induced larger current in this animal. In animals 
trained with conditioned stimuli (CS) of preceding tone and light, the most 
signiýcant response appeared after reversing the CS+ and CS-. These results 
suggest that the measured dopamine current was associated with reward. Our 
method has wide application to many other mutant mice than C57BL/6.

P5AM-6-3�
THE NOVEL CYCLOOXYGENASE-2 INHIBITOR 
GW637185X PROTECTS AGAINST L-METHYL-4-
PHENYL-1,2,3,6-TETRAHYDROPYRIDINE TOXICITY
Jose A Aguirre1, Giuseppina Leo2, Raquel Cueto3, 
Carolina Hoyo-Becerra4, Andrew Naylor5, Andrew D Medhurst5, 
Luigi F Agnati2, Kjell Fuxe6

1Department of Physiology, School of Medicine, University of Malaga, 
Spain, 2Department of Physiology, University of Modena, Italy, 3Department 
of Pharmacology, School of Medicine, University of Malaga, Spain, 
4IMABIS, Hospital Carlos Haya, Malaga, Spain, 5GlaxoSmithKlein, UK, 
6Department of Neuroscience, Karolinska Institutet, Stockholm, Sweden

The possible neuroprotective role of a novel and highly selective 
cyclooxygenase-2 inhibitor GW637185X was studied in a model of acute 
1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-induced injury of 
nigrostriatal dopaminergic (DA) neurons in the mouse. Stereological and 
microdensitometrical analysis of nigral tyrosine hydroxylase-immunoreactive 
cell bodies and striatal tyrosine hydroxylase-immunoreactive terminals, 
respectively, showed that GW637185X exerted a full protection against 
MPTP-induced degeneration of the nigro-striatal pathway. In contrast 
to earlier studies, these findings demonstrate that acute inhibition of 
cyclooxygenase-2 can result in a full neuroprotective effect not only on nigral 
DA cell bodies, but also on striatal DA terminals in the mouse MPTP model
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P5AM-6-4�
GHRELIN INHIBITS OXIDATIVE STRESS RESPONSES 
BY SUPPRESSING NUCLEAR FACTOR-əB ACTIVATION 
IN MES23.5 CELLS
Li Liu, Zegang Ma, Hong Jiang, Jun Wang, Ning Song, 
Huamin Xu, Junxia Xie
Department of  Physiology, Medical College of Qingdao University, China
The role of oxidative stress is strongly implicated in Parkinsonôs disease (PD).
Ghrelin, a 28-amino acid peptide, is an endogenous ligand for the growth 
hormone secretagogue (GHS) receptor. In the previous study, we have observed 
the neuroprotective effects of ghrelin on dopaminergic neurons in MPTP-treated 
PD mice. However, the underlying mechanisms are largely unknown. Objective: 
Our objective was to evaluate the possible antioxidant effects of ghrelin on 
MES23.5 cells. Methods : The present study was carried out on three groups 
in MES23.5 cells: control, MPP+-treated (200 ɛM) and MPP++ghrelin(10-9 
M,15 -20 min pretreated) groups.The levels of malondialdehyde (MDA) , the 
indicator of lipid peroxidation, and superoxide dismutase (SOD) ,catalase (CAT) 
were measured. The expression of NF-əB was also examined. Results: MDA 
was signiýcantly increased, while antioxidant enzymes were notably decreased 
in MPP+-treated group. Ghrelin alleviated the change. Moreover, ghrelin was 
able to inhibit the activation of NF-əB induced by MPP+. Conclusion: Our 
data suggested that ghrelin protect MES23.5 cells by inhibiting oxidative stress 
responses. The inhibition of NF-əB activation in MES23.5 cells may contribute 
to the antioxidant effects of ghrelin.

P5AM-6-5�
THE EFFECT OF TREADMILL EXERCISE ON MPP+-
INDUCED NIGROSTRIATAL DOPAMINERGIC 
NEURODEGENERATION
Jih-Ing Chuang, Yi-Hsien Tsou
Department of Physiology, National Cheng Kung University, Taiwan
Chronic and moderate exercise induced mild oxidative stress which 
may activate antioxidant defense system. In response to oxidative stress, 
transcription factor of nuclear factor-erythroid 2 related factor 2 (Nrf2) is 
activated to regulate the expression of antioxidant enzymes, such as gamma-
glutamylcysteine synthetase (GCS) and heme oxygenase-1 (HO-1). 1-methyl-
4-phenylpyridium (MPP+) selectively induces oxidative insult in nigrostriatal 
dopaminergic (DA) neurons and generates an animal model of Parkinsonôs 
disease. However, it is unknown whether chronic exercise upregulates Nrf2-
induced antioxidant enzymes to protect DA neurons against MPP+ toxicity. 
MPP+ was injected to striatum of rats after 4-week treadmill exercise and 
killed 1 week after MPP+ injection. We found that exercise training prevented 
MPP+-induced nigrostriatal DA neurodegeneration and the downregulation 
of Nrf2 and GCS protein expression. However, MPP+ upregulated HO-1 
expression in substantia nigra and striatum which was prevented by 
exercise training. Our results suggested that the HO-1 upregulation was a 
compensatory response to oxidative stress induced by MPP+. Therefore, the 
prevention of Nrf2 and GCS downregulation by exercise may contribute to 
its neuroprotective effect and reduced HO-1 upregulation.

P5AM-6-6�
LOW CONCENTRATION OF HYDROGEN GAS 
HAS PROTECTIVE EFFECTS ON DOPAMINERGIC 
NEURONS IN PARKINSON’S DISEASE MODEL MICE
Kyota Fujita1, Toshihiro Seike1, Yukiko Yamakawa1, Mizuho Ohno2, 
Hiroo Yamaguchi2, Hideyuki Yamada2, Atsushi Takaki3, Mizuho Kido4, 
Yusaku Nakabeppu2, Mami Noda1

1Department of Medico-Pharmaceutical Sciences, Kyushu University, Japan, 
2Department of Immunobiology and Neuroscience, Medical Institute of 
Bioregulation, Kyushu University, Japan, 3Department of Integrative Physiology, 
Kyushu University, Japan, 4Oral Biological Science, Faculty of Dental Science, 
Kyushu University, Japan
It has been reported that molecular hydrogen (H2) selectively reduces the hydroxyl radical, 
the most cytotoxic of reactive oxygen species (ROS), and can thereby effectively protect 
cells. Thus, inhalation of H2 gas strongly suppressed ischemic and reperfusion brain injury 
by buffering the effects of oxidative stress. Oxidative stress damage to the brain is also 
induced in Parkinsonôs disease (PD). 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)-
treated mice have been widely used as an animal model of PD. MPTP is converted into 
MPP+ within nondopaminergic cells, and taken up into dopaminergic neurons via the 
dopamine transporter (DAT). Inside the neuron, MPP+ inhibits mitochondrial complex1, 
inducing neuronal apoptosis. We show here that H2 in drinking water signiýcantly reduced 
loss of dopaminergic neurons in PD model mice using both acute and chronic administration 
of MPTP. MPTP-induced production of super oxide detected by intravascular injection of 
hydroethidine, and accumulation of 8-oxoG in cellular DNA in striatum, were signiýcantly 
decreased in mice drinking H2-containing water. Thus drinking H2-containing water may be 
useful in daily life to prevent or minimize acute and chronic oxidative stress.

P5AM-6-7�
DEXAMETHASONE CAUSES SIGNIFICANT CHANGES 
IN STRIATAL NEUROTRANSMISSIONS WITHOUT 
HAVING ANY IMPROVING EFFECT ON DAMAGED 
NEURONS
Shaýee Ardestani Mehdi1, Hadi Fathi-Moghaddam2, Lena Tamaddon3, 
Mitra Elmi4
1Radiopharmacology & Medicinal Chemistry, Tehran University of Medical 
Sciences, Iran, 2Department of Physiology & Physiology Research Center, 
School of Medicine, Jondishapour University of Medical Sciences, Ahwaz, Iran, 
3Department of Pharmaceutics, Faculty of Pharmacy, Isfahan University of 
Medical Sciences, Isfahan, Iran, 4School of Medicine, Iran University of Medical 
Sciences, Tehran, Iran
In the present work, we study the effects of steroidal anti inþammatory agent dexamethasone 
on striatal dopaminergic, glutamatergic and Gamma Amino Butyric Acid (GABA)ergic 
neurotransmission in normal and parkinsonian rats. Dexamethasone (0.15, 0.30, 0.60 and 
0.8 mg/kg) was administered to normal or parkinsonian rats (i.p.) followed by the analysis 
of the striatal glutamate, dopamine and GABA concentrations using the microdialysis 
technique. Additionally, the effect of dexamethasone on the damaged SNc neurons has been 
investigated.  Dexamethasone resulted in decreased striatum glutamatergic-GABAergic 
and enhanced dopaminergic neurotransmission in normal and parkinsonian rats (p<0.05). 
In addition acute treatment with dexamethasone did not improve the lesion at all.  These 
findings suggest the new mechanism of action for dexamethasone in animal Parkinsonôs 
disease (PD) model and also the effectiveness of dexamethasone as an alternative therapeutic 
agent in treatment of neurodegenerative brain diseases such as PD because of its therapeutic 
action on striatal neurotransmission.

P5AM-6-8�
NEUROPROTECTION BY NICOTINIC RECEPTOR 
ACTIVATION IN HEMIPARKINSONIAN RAT MODEL
Koji Kishimoto1, Takashi Yanagida1, Yoshihisa Kitamura1, Takashi 
Taniguchi1, Shun Shimohama2

1Department of Neurobiology, Kyoto Pharmaceutical University, Japan, 
2Department of Neurobiology, Sapporo Medical University, Japan
Parkinson's disease (PD) is characterized by relatively selective nigrostriatal 
dopaminergic degeneration and movement dysfunctions. Recent studies have 
reported that the stimulation of nicotinic acetylcholine receptors (nAChRs) 
is considered to confer a neuroprotective effect. However, the underlying 
mechanisms have not been fully investigated. The present study was therefore 
designed to assess the protective effect of nicotine against 6-hydroxydopamine 
(6-OHDA)-induced dopaminergic cell death in rat substantia nigra pars compacta 
(SNpc). Intranigral injection of 6-OHDA alone induced a massive loss of tyrosine 
hydroxylase (TH)-immunopositive neurons in the SNpc and methamphetamine-
induced rotational asymmetry. Injection of nicotine prevented both dopaminergic 
neurodegeneration and methamphetamine-induced rotational asymmetry in 
6-OHDA-injected rats. In addition, immunohistochemical analysis revealed 
that Ŭ7 nAChR subunit was detected on neural cell body in the SNpc. Although 
injection of 6-OHDA induced massive loss of Ŭ7 nAChR-immnopositive 
neurons, co-injection of nicotine inhibited this reduction. The present results 
suggest that Ŭ7 nAChR stimulation may be neuroprotective against 6-OHDA-
induced dopaminergic neurodegeneration in PD rat model.

P5AM-6-9�
THE EFFECT OF DOCOSAHEXAENOIC ACID ON A RAT 
MODEL OF PARKINSON DISEASE
Aysel Agar1, Gulay Hacioglu1, Yasemin Seval2, Gamze Tanriover2, 
Ozlem Kose1, Esen Saka1

1Department of Physiology, Akdeniz University, Turkey, 2Department of 
Histology, Akdeniz University, Turkey
The aim of the study is to observe the effects of DHA supplementation on 
experimental Parkinson in adult rats. Rats were randomly divided into 4 
groups as: Control, DHA-enriched group, Parkinson-induced group and 
Parkinson-induced+DHA-enriched group. In the DHA group, DHA was 
supplied daily by gastric gavage for 4 weeks at a dose of 36 mg/kg/day. 
In the Parkinson group, MPTP (100 ɛg/1 ɛl saline) was microinjected 
bilaterally into median forebrain bundle. Motor activity of rats was observed 
by the ñVertical Poleò and ñVertical Wireò tests. Apoptosis in SN was 
detected by enzymatic labeling of DNA strand breaks using TUNEL method. 
Caspase-3, Bcl-2 and Akt, p-Akt were evaluated by immunohistochemistry. 
Animals with experimental Parkinson model exhibited decreased locomotor 
activity and motor coordination and loss in sense of balance. Diminished 
Parkinsonism symptoms were detected in DHA supplemented group. DHA 
supplementation also decreased dopaminergic neuron death Bcl-2 and 
caspase-3. Additionally, Bcl-2 expression density was similar in DHA and 
Parkinson+DHA groups, while Bcl-2 and p-Akt were higher in both groups 
in comparison with Pakinson animals.
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P5AM-6-10�
EFFECT OF DOCOSAHEXAENOIC ACID ON VISUAL 
EVOKED POTENTIALS IN A PARKINSON MODEL
Ozlem Kose1, Gulay Hacioglu1, Mutay Aslan2, Yasemin Seval3, 
Piraye Yargicoglu4, Aysel Agar1

1Department of Physiology, Akdeniz University, Turkey, 2Department 
of Biochemistry, Akdeniz University, Turkey, 3Department of Histology, 
Akdeniz University, Turkey, 4Department of Biophysic, Akdeniz University, 
Turkey
This study aimed to investigate the effect of DHA on VEPs, brain and retina lipid 
peroxidation and antioxidant enzyme activities of PD model. Ten month old male 
mice were randomly divided into 4 groups as follows; control (C), DHA-treated (D), 
Parkinson induced (P), Parkinson induced+DHA-treated (P+D). DHA (36 mg/kg/day) 
was given daily by gavage for 4 weeks. MPTP was given (4x20 mg/kg) ip. Motor 
activity of mice were tested. VEPs were recorded, brain and retina tissues were 
extracted for immunohistochemical and biochemical parameters. TH cell decreased in 
SN of P. Although DHA diminished the increment of the cell death in the P+D, it did 
not improve decreased motor activity observed in P+D. VEP latencies were prolonged 
in the P group compared to C. DHA decreased VEP latencies of P+D when compared 
to P. Brain and retina GPx activity was found to be alike in all groups. Brain SOD 
activity was decreased in P and P+D while in retina remained similar. Brain CAT 
activity remained similar among all groups, while retina CAT activity decreased in D, 
P and P+D. Brain TBARS levels were increased in P and P+D while retina TBARS 
levels showed no differences.

P5AM-6-11�
ROSMARINIC ACID INHIBITS 6-OHDA-INDUCED 
NEUROTOXICITY BY ANTI-OXIDATION IN MES23.5 
CELLS
Pei Ren1, Hong Jiang1, Ronggui Li2, Jun Wang1, Ning Song1, 
Huamin Xu1, Junxia Xie1

1State Key Discipline: Physiology (in incubation); Department of 
Physiology, Medical College of Qingdao University, China, 2Department of 
Biology, Medical College of Qingdao University, China
Rosmarinic acid (RA) is a naturally occurring polyphenolic compound. It is 
found in several herbs in the Lamiaceae family, such as Perilla frutescens. RA 
has been reported to exert anti-oxidative effects on rat erythrocyte, liver and 
kidney cells. However, little is known about the effects of RA on dopaminergic 
cells. In the present study, we investigated whether RA could protect MES23.5 
dopaminergic cells from 6-hydroxydopamine (6-OHDA)-induced neurotoxicity. 
The results showed that RA pretreatment significantly prevented 6-OHDA-
induced cell viability reduction. Further experiments demonstrated that 6-OHDA 
induced intracellular ROS generation, the mitochondria membrane potential 
(ȹɊm) decrease. These effects could be partially reversed by RA pretreatment. 
However, RA had no direct chemical reaction with 6-OHDA extracellularly 
in cell-free system. Taken together, these results suggest that RA could exert 
its protective effects against 6-OHDA-induced neurotoxicity through its anti-
oxidation properties. Thus, we propose that RA should be viewed as a potential 
chemotherapeutic in Parkinsonôs disease patients.

P5AM-6-12�
CURCUMIN ATTENUATED 6-HYDROXYDOPAMINE-
INDUCED CYTOTOXICITY BY ANTI-OXIDATION AND 
NF-əB MODULATION IN MES23.5 CELLS
Xixun Du, Jun Wang, Hong Jiang, Junxia Xie
Physiology [in  incubation]; Department of Physiology, Medical College of 
Qingdao University, China

Oxidative stress has been implicated in the degeneration of dopaminergic neurons in 
the substantia nigra (SN) of Parkinson's disease (PD) patients, and several anti-oxidants 
have been shown to be effective approaches on PD therapy. Curcumin has been 
previously reported to possess radical scavenger, iron chelating, anti-inflammatory 
properties in different tissues. The purpose of present study is to explore the 
cytoprotection of curcumin against 6-hydroxydopamine (6-OHDA)-induced neuronal 
death, as well as the underlying mechanisms in MES23.5 cells. The results showed 
that 6-OHDA significantly reduced the cell viability of MES23.5 cells. Curcumin 
protected MES23.5 cells against 6-OHDA-induced neuronal death by restoring the 
mitochondrial membrane potential and suppressing the increase in intracellular reactive 
oxygen species. Furthermore, curcumin pretreatment signiýcanltly inhibited 6-OHDA 
induced NF-əB nuclear translocation. These results showed that the neuroprotective 
effects of curcumin were attributed to its potent antioxidant propoties and prevention 
of NF-əB translocation. So we proposed the brain penetrating property of curcumin 
may make it an important class of drugs for treatment of neurodegenerative diseases 
which are associated with oxidative stress, such as PD.

P5AM-6-13�
FERROPORTIN1 BUT NOT HEPHAESTIN WAS 
INVOLVED IN THE 6-HYDROXYDOPAMINE INDUCED 
IRON ACCUMULATION IN MES23.5 CELLS
Ning Song, Jun Wang, Hong Jiang, Junxia Xie
Department of Physiology, Medical College of Qingdao University, China
Elevated iron was thought to play an important role in the pathogenesis 
of Parkinson's disease (PD). Our in vivo experiments suggested that iron 
transporters ferroportin1 (FP1) and hephaestin (HP) might account for the 
nigral iron accumulation in 6-hydroxydopamine (6-OHDA) lesioned PD 
models. However, the underlying mechanisms are unknown. In the present 
study, we observed FP1 and HP expression in 6-OHDA-treated MES23.5 
cells. Both FP1 and HP were down-regulated, followed by the decreased 
iron efþux in these cells. To further clarify that the down-regulation of FP1 
and HP was not due to the increased intracellular iron, these cells were 
overloaded with ferric ammonium citrate. FP1 showed a dose-dependent up-
regulation while HP showed no response. In 6-OHDA treated cells, both iron 
regulatory protein (IRP) 1 and IRP2 were up-regulated, and silencing of IRPs 
by small interfering RNA in MES23.5 cells dramatically abolished 6-OHDA-
induced FP1 down-regulation and even reversed HP down-regulation. 
Silencing of FP1 but not HP would lead to the intracellular iron accumulation 
in MES23.5 cells. These results suggested that down-regulations of both FP1 
and HP by 6-OHDA were IRPs-dependent and FP1 but not HP was involved 
in the 6-OHDA induced iron accumulation in MES23.5 cells.

P5AM-6-14�
DIVALENT METAL TRANSPORTER 1 IS INVOLVED 
IN THE NIGRAL IRON ACCUMULATION OF MPTP 
INDUCED PARKINSON'S DISEASE MODELS
Hong Jiang, Huamin Xu, Shuzhen Zhang, Junxia Xie
State Key Discipline: Physiology (in incubation); Department of Physiology, 
Medical College of Qingdao University, China
Iron plays a key role in Parkinson's disease (PD) and increased iron content was 
found in the substantia nigra (SN) in PD patients. However, the mechanisms for 
the iron accumulation in this speciýc area are largely unknown. We hypothesized 
that divalent metal transporter 1 (DMT1) might be involved in this process. In 
the present study, we observed DMT1 both with the iron responsive element 
(IRE, DMT1+IRE) and without IRE (DMT1-IRE) were up-regulated in the SN 
of MPTP-induced PD mice. Then we observed DMT1 expression in MPP+-
treated MES23.5 cells. DMT1-IRE expression was up-regulated, followed by 
the increased iron inþux in these cells. This was further conýrmed by the results 
that MES23.5 cells with DMT1-IRE over-expression showed a significantly 
enhanced iron influx. This resulted in a decreased mitochondrial membrane 
potential, an elevated level of ROS production and activation of caspase-3, as 
well as the subsequent cell apoptosis. There were no changes for iron regulatory 
protein 1 (IRP1), despite decreased expression of IRP2 in MPP+-treated 
MES23.5 cells. Our data suggest that MPTP (MPP+)-induced iron accumulation 
involves DMT1-dependent iron influx and the regulation of DMT1-IRE by 
MPTP (MPP+) is in an IRE/IRP-independent manner.

P5AM-6-15�
COMPARISON OF THE EFFECTS OF BONE MARROW 
STROMAL CELLS TRANSPLANTATION BY TAIL VEIN 
INJECTION AND BY CORPUS STRIATUM INJECTION 
FOR PD RATS
Shi-Yu Guo1, Li-Dong Shan1, Hong Gao1, Hiroto Tanigawa1, Yu Saito1, 
Masataka Sunagawa1, Qi-Zhang Yin2, Xing-Hong Jiang2, Tadashi 
Hisamitsu1

1Department of Physiology, School of Medicine, Showa University, Japan, 
2Department of Neurobiology and Medical Psychology, School of Medicine, 
Soochow University
Objective: This study was undertaken to compare the effects of bone marrow stromal cells (BMSCs) 
transplantation for Parkinsonôs disease (PD) rats by tail vein injection and by corpus striatum 
injection. 
Methods: PD rats were made by unilateral medial forebrain bundle (MFB) injection of 6-OHDA. 
The rats were transplanted with GFP-fluorescent ratsô BMSCs either by tail vein injection 
(TVI group) or directly by corpus striatum injection (CSI group) four weeks after MFB lesion. 
Bromodeoxyuridine was administrated to label new born cells. Apomorphine-induced rotation was 
used to evaluate the behavior changes of PD rats. 
Results: The number of BrdU-positive cell in corpus striatum of CSI group is higher than that of 
TVI group either 2 weeks or 3 weeks after transplantation. The Apomorphine-induced rotation 
number in CSI and TVI groups was decreased 38.37Ñ2.81%, 10.3Ñ8.25% two weeks after 
transplantation and 39.21Ñ11.56%, 16.86Ñ8.62% three weeks after transplantation, respectively. 
Conclusion: The new born cells were increased after BMSCs transplantation either by direct corpus 
striatum injection or by tail vein injection in PD rats. The rotational behavior was also improved in 
both groups. The effects of direct corpus striatum injection are better than that of tail vein injection.
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P5AM-6-16�
NONLINEAR RELATIONSHIP OF SURGICALLY 
ALLEVIATED RIGIDITY WITH THALAMIC ɓ-BAND 
ACTIVITIES IN PARKINSON DISEASE AND RELATED 
DISORDERS
Tomokazu Oshima, Yohsuke Narabayashi
Narabayashi Memorial Laboratory of Neurology, Neurological Clinic, Japan
The microelectrode-guided thalamotomy for Parkinson disease (PD) has 
revealed that ɓ-band activities are exaggerated in the thalamic ventrolateral 
nucleus (VL). We examined how these activities were related with surgically 
alleviated motor symptoms. Patients with PD (n = 138) and related disorders 
(n = 22) gave their informed consent to undergo the surgery. According to 
the preoperative UPDRS in each of rigidity (R), tremor (T) and bradykinesia 
(B) we divided the patients into eight groups scored 0, 0.5, 1, 1.5, 2, 2.5, 3, 
and 4, and estimated their postoperative reductions (dR, dT, dB). We rated 
the occurrence of ɓ-band local field potentials by the mean time integral 
(mɓ) of 13-27 Hz wavelets in percent of 3-sec sample records. The mɓ 
was progressively increased with increases in R and B from 0 to 1.5-2, and 
decreased in 3-4. Among the dR, dT and dB, only the dR-to-mɓ relationship 
was positive, but non-linear of histeresis nature. The histeresis may arise by 
the time lag of plasticity from the pathology represented by ɓ-band activities 
to the expression of rigidity. In conclusion, the VL mɓ represented rigidity 
but not for a part of severe rigidity, indicating that the late pathology was in 
progress, involving other sites beyond the VL.

P5AM-6-17�
INVOLVEMENT OF SYNAPTIC PLASTICITY IN THE 
THERAPEUTIC ACTION OF DBS ON THE SYMPTOMS 
OF PARKINSON DISEASE MODEL RATS
Hisanao Akita, Yuji Honda, Masanori Ogata, Kazuko Noda, 
Makoto Saji
Department of Physiology, School of Allied Health Sciences, Kitasato 
University, Japan

Deep brain stimulation (DBS) of the subthalamic nucleus (STN-DBS) has 
provided marked reduction of bradykinesia, rigidity and tremor in patients 
with Parkinson disease (PD). Yet, the mechanism of action of STN-DBS 
remains uncertain. We hypothesized that synaptic plasticity (LTP) in the 
surrounding inhibitory system including the globus pallidus may be involved 
in the mechanisms underlying the long-lasting therapeutic action of STN-
DBS on the motor manifestations of PD. To test this hypothesis, using 
cylinder test, we examined whether a systemic administration of the blocking 
agent of LTP expression, a selective blocker of NMDA receptor, prevents the 
therapeutic action of STN-DBS seen in the 6-OHDA-induced PD model rats. 
As a result, the intra-peritoneal infusion of MK801 (0.1 mg/kg) completely 
prevented the improvement of the motor dysfunction of PD model rats by the 
STN-DBS.

P5AM-6-18�
ELECTRO-ACUPUNCTURE STIMULATION IMPROVES 
MOTOR DISORDERS IN PARKINSONIAN RATS
Jun Jia, Bo Li, Zuoli Sun, Xuan Wang, Xiaomin Wang
Department of Physiology, Capital Medical University, China
Electro-acupuncture (EA) proves to be effective in alleviating the motor 
symptoms in Parkinsonôs disease patients. In a rat hemiparkinsonian model 
induced by unilateral transection of the medial forebrain bundle (MFB). EA 
at a high frequency (100 Hz) signiýcantly reduced the abnormal rotation of 
hemiparkinsonian rats. EA at 100 Hz also prevented the loss of TH-ir in the 
substantia nigra. Moreover, 100 Hz EA reversed the MFB lesion-induced 
decrease in substance P protein levels in the ventral midbrain the increase 
in the GAD-67 mRNA expression in the midbrain, while it did not alter the 
lesion-induced increase in enkephalin proteins in the globus pallidus. These 
results demonstrate the effectiveness of EA in normalizing neurochemical 
behavioral responses to the dopamine lesion in an animal model. The 
therapeutic effect of EA of parkinsonian rats may be derived from its ability 
to restore the homeostasis of dopaminergic transmission in the basal ganglia 
circuit. 
Supported by National Basic Research Program of China-973 project 
(2006CB500700), National Natural Science Foundation of China (30472245), 
key project of Beijing Education Committee (kz200510025014), Talent 
Training plan of Beijing (20081d0501800206) the fund of Capital Medical 
University (107420).

P5AM-6-19�
PREVENTION AND TREATMENT OF ELECTRO-
ACUPUNCTURE ON A RAT MODEL OF PARKINSON’
DISEASE
Zuoli Sun, Jun Jia, Yanjun Jia, Bo Li, Xuan Wang, Xiaomin Wang
Department of Physiology, Capital Medical University, Beijing, China

Parkinsonôs disease (PD) is a progressive neurodegenerative disorder of 
the extrapyramidal motor system, which characterized by degeneration of 
dopaminergic neurons in substantia nigra pars compacta (SNc).  In this 
study, unilateral transection of the medial forebrain bundle (MFB) was 
performed using a retractable wire knife to set up the animal model of 
PD. Our group has certiýcated that four weeks of EA stimulation with 100 
Hz greatly reduced the abnormal rotation significantly increased the rod 
time of MFB-transected rats. 100 Hz EA stimulation prevented the loss 
of dopaminergic neurons in the SNc visualized by the method of tyrosine 
hydroxylase (TH) immunohistochemical staining. However, 100 Hz EA 
stimulation didnôt promote the contents of DA in the ipsilateral striatum, 
but it signiýcantly increased the content of DA in the ipsilateral SN contrast 
to the MFB transected group.This study was Supported by National Basic 
Research Program of China-973 project (2006CB500700), National 
Natural Science Foundation of China (30472245), key project of Beijing 
Education Committee (kz200510025014), Talent Training plan of Beijing 
(20081d0501800206)  the fund of Capital Medical University (107420).

P5AM-6-20�
THE APPLICATION OF AN EXTRACT OF THE 
TRADITIONAL CHINESE HERB (T10) IN THE 
TREATMENT OF NEURODEGENERATIVE DISEASES
Xiaomin Wang
Department of Neurobiology, Capital Medical University, China
Neuroinflammation has been demonstrated involving in the development 
of some neurodegenerative diseases, such as Parkinson's disease (PD) or 
Alzheimer's disease (AD). In present study, an extract of the traditional 
Chinese herb Tripterygium wilfordii Hook F (TWHF), T10, had been studied 
its anti-inflammation activity and therapeutic effect on a rat model of PD. 
The results showed that (1) T10 inhibited the microglial activation induced 
by lipopolysaccharide (LPS) or ɓ-amyloid (Aɓ) in primary cultures, which 
might be related to the inhibition of NF-əB and JNK signal pathway. (2) 
T10 inhibited the cytotoxic effect of neurotoxins on PC12 cells. (3) T10 
promoted the axon growth and astrocyte release of nerve growth factor. 
(4) T10 alleviated the abnormal behaviors of PD rats, due to the inhibition 
of microglial activation and the expression of neurotrophic factors. In 
conclusion, our results suggest that T10 possess neuroprotective and 
neurotrophic effects through its anti-inþammation property and the capacity 
of facilitating the generation of some neurotrophic factors. Considering 
TWHF has been used in clinic for treatment of rheumatoid arthritis for a 
long time, it is highly expected that T10 may be prospective in the ancillary 
therapy of neurodegenerative diseases.
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P5AM-7-1�
ENHANCED CREB PHOSPHORYLATION BY FAD 
MUTANT PRESENILIN-ASSOCIATED EXAGGERATED 
Ca SIGNALING
Kevin Foskett, Marioly Muller
Department of Physiology, University of Pennsylvania, USA
Mutations in presenilins 1 (PS1) and 2 (PS2) genes account for most early-
onset Familial Alzheimerôs Disease (FAD). Disruption of intracellular Ca 
signaling may play a proximal, and perhaps central role in AD pathogenesis, 
but links between disrupted Ca homeostasis and cell signaling are obscure.  
Here, we demonstrate that PS1-FAD mutant M146L constitutively enhances 
phosphorylation of the transcription factor cAMP-response element 
binding protein (CREB) in a Ca dependent way. CREB is constitutively 
phosphorylated in M146L expressing PC12 cells, that was abolished by 
depletion of endoplasmic reticulum Ca stores with thapsigargin. Both 
CAMKIV and Ca-dependent protein kinase C, but not MAPK, were involved 
in CREB phosphorylation. The activity of the InsP3 receptor Ca release 
channel is potentiated by PS1-FAD mutant M146L. Inhibition of PLC, 
responsible for the IP3 generation, treatment of the cells with Xestospongin 
B, a specific InsP3 receptor inhibitor, or RNAi against InsP3-1, the main 
neuronal isoform, each completely inhibited CREB phosphorylation. Our 
results demonstrate that exaggerated Ca signaling in PS mutant-expressing 
cells affects CREB phosphorylation through activation of the InsP3 receptor 
and may suggest a pathway involved in AD pathogenesis.

P5AM-7-2�
FAMILIAL ALZHEIMER’S DISEASE-ASSOCIATED 
PRESENILIN REGULATES SPONTANEOUSLY 
ACTIVATED Ca2+ INFLUX VIA PIP2

YoonSun Chun1, HyunGeun Oh1, SungHee Youn1, Tae-Wan Kim2, 
Sungkwon Chung1

1Department of Physiology, Sungkyunkwan University, Korea, 2Department 
of Pathology, Columbia University, USA
Familial Alzheimerôs disease (FAD) mutations in PS1 and PS2 affect the processing of 
amyloid precursor protein (APP) and linked to cellular Ca2+ homeostasis. However, the 
deýnitive mechanisms underlying the regulation of Ca2+ homeostasis by presenilins 
remain unknown. In a previous study, we showed that the activation of TRPM7-
associated Mg2+-inhibited cation (MIC) currents is suppressed in cells expressing 
FAD-associated PS1 mutants, including PS1-deltaE9, and that the down-regulation of 
PIP2 contributes to the observed channel deýcits. Since MIC channels could mediate 
spontaneously activated Ca2+ influx, we tested whether PS1 regulates this activity. 
We found that spontaneously activated Ca2+ inþux was reduced in PS1-deltaE9 cells 
and the reduced Ca2+ inþux was restored by supplying PIP2. In contrast, deýciency 
of PS1 and PS2 induced the up-regulation of the spontaneously activated Ca2+ inþux. 
Ca2+ nflux under the regulation of PS was blocked by the MIC channel blocker, 
2APB. These results suggest that presenilins play an important role in regulating 
spontaneously activated Ca2+ inþux. Thus, reduced Ca2+ inþux through this pathway 
may underlie the altered Ca2+ homeostasis observed in FAD-associated PS mutants.

P5AM-7-3�
ELECTROCONVULSIVE STIMULATION BLOCKS 
INTRACELLULAR AMYLOID-BETA-MEDIATED 
SUPPRESSION OF BK CHANNELS IN NEOCORTICAL 
PYRAMIDAL NEURONS
Kenji Yamamoto1, Yoshifumi Ueta2, Ryo Yamamoto2, Naoko 
Inoue3, Kaoru Inokuchi3, Nobuo Kato2

1Department of Neurology, Utano National Hospital, Japan, 2Department 
of Physiology, Kanazawa Medical University, Japan, 3Mitsubishi Kagaku 
Institute of Life Sciences, Japan
Recent studies have shown that amyloid-ɓ(Aɓ), prior to accumulating extracellularly, 
is increased ýrst intracellularly, thereby inducing cognitive deýcit in the early stage 
of Alzheimer disease(AD). Here we investigated the pathophysiological signiýcance 
of intracellular Aɓ by injecting Aɓ protein into rat and mouse neocortical pyramidal 
neurons through whole-cell patch pipettes. Intracellular Aɓ1-42, but not Aɓ1-40, 
broadened spike width and augmented Ca2+ influx via voltage-gated Ca2+ channel. 
However, this class of channel turned out to elude direct modulation by Aɓ. On the 
other hand, charybdotoxin mimicked and occluded these effects of Aɓ1-42, suggesting 
that intracellular Aɓ1-42 caused the suppression of large-conductance Ca2+-activated 
K+(BK) channel. In agreement, electroconvulsive stimulation (ECS), which we 
previously showed to facilitate BK channel opening via homer-1a/vesl-1S expression, 
blocked the BK channel suppression by Aɓ1-42 in rats and wild-type mice, but not in 
homer-1a knockout mice. These ýndings suggest that the suppression of BK channel 
mediated by intracellular Aɓ1-42 may represent an early dysfunction in the AD brain, 
which is counteracted by activity-dependent expression of Homer-1a during ECS.

P5AM-7-4�
AMYLOID-ɓ PROTEIN-ACTIN COMPLEX IS MORE 
NEUROTOXIC THAN AMYLOID-ɓ PROTEIN ALONE
Hiromi Hiruma, Takashi Katakura, Tadashi Kawakami
Department of Physiology, Kitasato University School of Medicine, Japan

We previously reported that amyloid-ɓ protein (Aɓ) impaired in vitro axonal 
transport. The cytoskeleton actin should be released from damaged neurons 
to the extracellular space in ischemia and neurodegenerative disorders, and 
we hypothesized that Aɓ may interact with extracellular actin. Here we 
examined the effects of Aɓ-actin complex on axonal transport in cultured 
rat hippocampal neurons. The mixture of G-actin and Aɓ fragments, Aɓ31-35, 
Aɓ25-35 or incubated Aɓ1-42 (including oligomers), immediately produced 
aggregates of ýbrous Aɓ-actin complex, whereas Aɓ15-20 or freshly dissolved 
Aɓ1-42 (not including oligomers) did not interact with G-actin. The mixture 
of Aɓ25-35 and actin or that of incubated Aɓ1-42 and actin impaired axonal 
transport more severely than corresponding Aɓ alone. The impairment was 
not restored by wash, and aggregates of Aɓ-actin complex remained attached 
to neurons. These results suggest that Aɓ is more neurotoxic when it binds to 
actin.

P5AM-7-5�
APOLIPOPROTEIN E4 SUPPRESSES IA AND IK IN 
HIPPOCAMPAL NEURONS
Ying Qin1, Tian Jian Qiao2, Shun Jin Qi2
1Department of Physiology, Tongji University, China, 2Department of 
Physiology, Shanxi Medical University, Taiyuan, China
Lots of studies show a clear association between AD and the APOE4. The 
present study investigates possible effects of apoE4 on K+ current. The data 
was got by patch-clamp technique in the whole-cell conýguration. Our data 
showed that: 1) application of apoE4 in extracellular solution suppressed 
IK, it decreased by 19.1Ñ 3.5 % and 17.7 Ñ 3.9 % at the membrane potential 
of +30 mV and +60 mV. 2) application of apoE4 in intracellular solution 
suppressed both IA and IK. In the case of IK, the reduction rate were 54.4 Ñ 
7.7 % and 58.5 Ñ 7.3 % at +30 mV and +60 mV, respectively; in the case 
of IA, they were 57.7 Ñ 9.9 % and 64.2 Ñ 8.9 % at +30 mV and +60 mV; 
3) in the contrast, application of a apoE3 did not exhibit any effects on IK 
or IA. These results indicate that apoE4 molecules could suppress the K+ 
currents in hippocampal neurons when act on the either inner or outter side 
of the neuronal membrane. We propose that the overproduction of apoE4 
in neurons may suppress K+ currents and thus be responsible for the late-
developed neuronal damages related to the pathogenesis of AD. Meantime, 
the observation that intracellular apoE4 exerted a more powerful and harmful 
effect on neurons is noteworthy, for it is generally known that apoE4 is 
expressed in cells, including neurons.
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P5AM-7-6�
DETERMINATION OF PLASMA AMINO ACID 
CONCENTRATIONS IN HEALTHY YOUNG 
AND ELDERLY PEOPLE, COMPARE WITH  
NEURODEGENERATIVE DISEASE SUBJECTS
Rosalinda Guevara-Guzman1, Adriana Mayoral-Mariles1, Araceli Jimenez-
Mendoza2, Eric Aburto-Arciniega1

1Department of Physiology, Universidad Nacional Autonoma de Mexico, Mexico, 
2Escuela Nacional de Enfermeria y Obstetricia, Universidad Nacional Autonoma 
de Mexico, Mexico
A large number of amino acids act as precursors of important neurotransmitters. The most 
important ones are  glutamate and aspartate, as well as GABA and glycine; few studies have 
investigated how aging affects the plasma amino acids pattern. The aim of this research 
work was to investigate whether there was a difference in the plasma amino acid release 
proýle among a healthy young (HY), a healthy elderly (HE) population and patients with 
a neurodegenerative disease. Amino acids were derivatized with o-phtalaldehyde and were 
determined using an HPLC system.
We found that HE population got higher concentrations of histidine, glycine, threonine and 
citrulline and lower concentrations of glutamatic acid, valine, triptophan and leucine than 
did the HY population. Moreover, when comparing the HE population and AD patients
Ë results, we found differences in the concentrations of histidine, threonine, and citrulline; 
whereas when comparing the HY population with AD patientsË results they did not show any 
difference in the concentrations between both. Plasma amino acid proýles of elderly patients 
with AD showed differences in regards to the HE population. Our study suggests that the 
aging may cause a change in the plasma amino acids release proýle. SDEI-05.5, IN-216907, 
24784-M

P5AM-7-7�
DOCOSAHEXAENOIC ACID IMPROVES BEHAVIORAL 
IMPAIRMENT IN AMYLOID ɓ (Aɓ) INFUSED RATS, BY 
DECREASING Aɓ FIBRILLATION
Michio Hashimoto1, Shahdat Md Hossain1, Masanori Katakura1, Yoko 
Tanabe1, Toshio Shimada2, Osamu Shido1

1Department of Environmental Physiology, Shimane University Faculty of 
Medicine, Japan, 2Department of Internal Medicine, Shimane University Faculty 
of Medicine, Japan

Docosahexaenoic acid (DHA) plays crucial roles in the development, function and 
maintenance of the CNS throughout life. We previously reported that dietary DHA 
improves and/or protects against impairment of cognition ability in amyloid ɓ (Aɓ)-
infused Alzheimer's disease-model rats, associating with a decrease of Aɓ1-40 levels 
in the detergent-insoluble membrane fractions of their cerebral cortex. Here we 
investigated the effects of DHA on the in vitro  formation of ýbrillation of Aɓ1-40 and 
Aɓ25-35. DHA signiýcantly reduced the degree of ýbrillation, as shown by the intensity 
of the thioþavin T. Transmission electron microscopy revealed that DHA-incubated 
samples were virtually devoid more of defined and structured than of amorphous 
ýbrils, and granular-type aggregates were prominent. It also decreased the levels of 
oligomers in the course of their maturation to full ýbrils. Gel electrophoresis revealed 
that the molecular size of the oligomers of Aɓ was 10 kDa (equivalent to decamers of 
Aɓ) and that DHA reduced these decamers. These results suggest that DHA decreases 
the in vitro fibrillation of Aɓ by inhibiting the oligomeric amyloid species and, 
therefore, Aɓ-related neurotoxicity or behavioral impairment is restrained by DHA.


