UPDRS in iNPH (average grading scores in 9 cases)

{Qbefore VP shunt
|

4 19 after VP shunt

* <805 * o

Motor sections in UPDRS \

Arising, Gait and Postural stability :improved significantly
Rigidity, Finger taps and Bradykinesia:improved

Neuropsychometric tests of iNPH guidelines

1) FAB;The Fab:A frontal assessment battery at bedside
Dubois B et al. Neurology 55:1621, 2000
made up of 6 subsections (possible total = 18 points),
evaluated by interview

2) TMT; Trail Making Test and visual search
Ehrenstein WH et al. Arch Psychiatr Nervenkr 231:333, 1982

v P =

Clinical study using iNPH guidelines

Materials and methods

1) We studied 17 patients with definite INPH showing
excellent improvement of their signs and symptoms
after CSF shunt operation (Clinical Guideline for

iNPH by Ishikawa, M. et al. Neuro. Med. Chir. 2004).

2) Parkinsonism were diagnosed if the patients showed
at least two of four of the following symptoms: gait
disturbance, rigidity, akinesia and resting tremor
(Rampello L. 2005, Demirkiran M et al. 2001,
Mizuno Y. 1997).

Clinical and Neurological Features in 18 Cases of definite iINPH

Patients Clinical Features Nueroradiological Features

Age/Sex GD_Pa Dem CVD nCHFHC dSF  PVL RLE

7iM
82M
76M
76
78
88F
81M
75F
77M
10 74M
11 76F
12 78M
13 79M
14 75F
15 72M
16 78M
17_65M
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76.5 17(100) 15(88) 11(65) 5(29%) 17(100) 17(100) 16(94) 15(88%)

BD 70F __ + 4+ +* + - =

GD: gait disturbance, Pa:parkinsonism, Dem:dementia, CVD:history of CVD
nCSFHC:narrow CSF space at the high convexity, dSF:dilated Sylvian fissure, PVL:periventricular lucency
RLE: . *bed-ridden, akinetic mutism

TUG and neuropsychometric tests

Before VP shunt
TUG:17sec
FAB:5/18
MMSE:20/30
TMT :4min 17sec

After VP shunt
TUG:11sec
FAB:11/18
MMSE:25/30
TMT: 1min 53sec

Patient2 82 yrs male

patient 8
88 yrs
female

NPH is a treatable deentia and reversible LE
upper:before VP shunt lower: after VP shunt
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Improvement of CT abnormalities, TUG and UPDRS after operation
patient 13
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asverity of pastusal stabifity (UPDRSY
CT scans in BD associated with iNPH Clinicai and neuroradiological characteristics in 18 patients
MMSE.
patiant noJ Clinical History criMnl RLE JHPHGSRG, €, 0 UPDRSHKS TUS HOSR™
age.yiex  Features
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Summary of evaluation criteria before and afte:shuntoperation C”nical Study using iNPH guide"nes
o poetve .
Hedian{Range) Median(Range} Vakses
e * Results
jat dhaturbance 3(24) 2{1-4} 0001 . g . .
N wn e < 1) All patients showed specific MRI findings of both
iy distubance sen en oo narrowing CSF space at high convexity and a diffusely
MMSE (nng] 232 22(5-28) 0.008 . . .
100 oot pran wsgem  oaw dilated Sylvian fissure. These findings almost
T e disappeared after shunt surgery. In 15 out of 16 patients
- o o e the periventricular white matter lucencies or
emar st rest o) oon oot hyperintensities also showed improvement.
e . o e 2) All patients showed gait disturbances and these
finger tay 2(0-2) 1(8-2) 0.025 i ili 1 i /i
o en e e symptoms, espgcrally dysequilibrium, improved
B — 10 oy o after the operation.
fea saikty e e e 3) Patients also had more frequent parkinsonian
titing from chale 3 (o) 1(8) 0003 . .
posture e 1 symptoms at the onset (88%) and relatively rare signs
ax - : , .
o . o e of both cerebrovascular diseases (28%) and mentai
bosy bradyhinesia 203 ten e deterioration (65%).




Relationship between BD and iNPH

1) BD is a main family member of vascular
dementia having distinct pathomorphology of
hypertensive small artery disease.

2) On the contrary, iNPH belongs to the family of
hydrocephalus with definite clinicoradiological
diagnostic criteria.

3) Biopsy specimens from shunt operations were
reported to often show ischemic white matter
changes and Alzheimer pathology.

Diagnostic criteria of BD (Bennett et al. 1990)
1)BD is characterized by a combination of diffuse white matter
lesions and a scattering of lacunar infarcts.
2)BD patients have dementia, hypertension andfor other

vascular risk factors and subcortical dysfunctions such as
parkinsonism.

.

MRI T2-Weighted Image Brain Pathology (H&E)

Vascular mechanism and clinical syndromes
in three subtypes of vascular dementias

Vascular Mechanisms Clinical Syndromes

Cortical Vascular Dementia or Multi-infarct Dementia

large vessel disease bed-ridden

atherothrombotic occlusion severe apoplexy

cardioembolic occlusion brain attack
Subcortical Vascular Dementia or Small Vessel Dementia

small vessel disease Binswanger's disease

dilatative arteriopathy vascular parkinsonism

hypoperfusion lacunar dementia
Strategic Single Infarct Dementia

branch atheromatous disease amnestic syndrome

small vessel disease (hippocampal and anterior

thalamic lesions etc.}

Erkinjuntti T et al. 2002 revised

Subpial and medullary arterial lesions in BD/SVD brains

g}een: intimal th:ckemng ) 'red :medial necrosis
Tanoi and Okeda et al. 2000 blue: adventitial hypertraphy

Electron immunohistochemistry of arteriolar and capillary lesions
in BD/SVD brains. (Lin et al. 2000)

A o o TR C

' ABC and G:cd]légen typel D:collagentype V.  E-F:SM actin
*capillary coliagenosis (A~C) **smooth muscle hypertrophy (F, E :control)

Brain pathology in BD/SYD{Akiguchi et al 1997,1999)

_T4&T8
APP (GRAPIMHETL o1 .

upper figures; perivascular & parenghymal inﬁltratibh of lymphocytes
lower left: axonai damage in WML
lower right: activated microglia (purple) & astrocyte (brown)
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BEB dysfunction in BD/SVD{Akiguchi et al. 1998)

Gait Disorders and Parkinsonism in the Elderly

1)PD and parkinsonism: magnetic gait(Denny-Brown) .
gait apraxia. frozen gait.
isolated gait ignition failure (Atchison) .
primary progressive freezing gait(Achiron)

2) iNPH: gait disorder in late-life hydrocephalus(Fisher CM)
shunt-responsive parkinsonism

3)BD / vascular parkinsonism:marche a petit pas.
vascular parkinsonism

Higher level gait disorders in the elderly

1) Nutt JG & Marsden CD (Neurology 1993)
cautious gait
subcortical disequilibrium
frontal disequilibrium
isolated gait ignition failure
frontal gait disorder
2) Fisher CM (Neurology 1994)
over-85 gait disorders
over-65 symptomatic NPH gait
over-65 gait disorder of undetermined nature
Binswanger's disease
3) Liston R (Age and Ageing 2003)
ignition apraxia
equilibrium apraxia
mixed gait apraxia

Classification of vascular higher level gait disorders

Tabie .

sze HEGE:S

Liston R et al. Age and Ageing 2003

Gait disorders in iINPH fall under the mixed gait apraxia of
Liston's classification. Dyseqilibrium of iNPH patients clearly
improved after shunt operation, however, gait ignition failure
and hypokinesia did not improved significantly in our study.

The fourth sign in iNPH :parkinsonian syndrome

1) parkinsonism*
68% of iINPH patients showed movement disorders
(parkinsonism: 11%) Krauss JK et al. 1997
88% of definite iINPH showed parkinsonism
Akiguchil etal. 2008
2) akinetic mutism#
akinetic mutism and parkinsonism appeared in obstructive
hydrocephalus Berger L etal. 1985
three patients with iNPH showed freatable coma disorder
with shunt troubles Lindqvist G et al. 1993

* Nigro-striatal DA pathway is injured by hydrocephalus

# Meso-limbic DA pathway and the ascending reticular activating system
are also injured in some cases with severe and longstanding iNPH as
well as cases with aguaductal stenosis. In such cases, the pressure
load to the midbrain and the floor of the third ventricle may be severe.

Reversible LE and axonal damage in iNPH

1) There is no clear description of the relationship
between reversible leukoencephalopathy (rLE)
and iNPH. We reported a high incidence of rLE
and parkinsonism associated with definite INPH.

2) We are now studying the role of neuroaxonal
damage of the periventricular white matter
and the basal ganglia in iINPH patients
using N-acetylaspartate MR spectroscopy.
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a8} e .
e - Shiino et al.
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Age (years) 1993
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Major Intracranial Metabolites
Measured by 'HMRS

(1) N-acetylaspartate (NAA)
(2) Glutamate-glutamine
complex

{3) Cr compounds (Cr)
{4) Choline compounds (Cho)
(5) Myo-inositol (MI)

Chemical Shift (PPH)

neuroaxonal damage (1)1 | (3)(4) ! AD, BD
Astrocytosis & demyelination (5) T T, (4) T—  Alexander dis.

Comparison of basal ganglia NAA concentrations in various
parkinsonism and iNPH before and after shunt operation

Yagi H, Akiguchil et al. 2006

Basal ganglia NAA concentrations in iNPH
and various parkinsonism

1) In iNPH preoperative neuroaxonal hypoactivity
in basal ganglia seems to recover to base line
levels of the normal control (reversible
neuroaxonal damage!) .

2) In Parkinson disease neuroaxonal hyperactivity
of the basal ganglia is thought to occur, while
in PSP and MSA it is thought to be hypoactive.

NAA and myoinositol concentrations in BD

1)neuroaxonal damage
MRS (N-acetylaspar\tate)

_ 2)astrocytosis and demyelination
MRS (myoinositol)

Mot

white : control

gray:AD
! l § Dblack:BD

TSF suifutidde in NPM ond SAE patinnts 1 ) CSF sulfatide :NPH— BD T

. 2500
-0 (& Hatide distingishes between normal
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Neuropathological reports in iNPH

1) Etiopathology in arachnoid villi and meninges;
only inflammatory reaction and fibrosis of the meninges,
choroid plexus and/or arachonoid villi were reported
(Jellinger K 1976, Massicolle EM 1999)

2) CVD/BD pathology;
possible relation to NPH and BD (Koto A 1978)
high incidence of white matter lesions (15% or more),
vascular risk factors and arteriosclerotic diseases
(Akai K 1987, Krauss JK 1986, Bech AR 1997)

3) AD pathology
22~48% (Bech AR 1997,1999); 24% (Del Bigio MR 1997);
32%(Savolainen S 2000); 20%(Golomb J 2000);
6% (CERAD diagnosis of definite AD: Golomb J 2000)

Suspected CSF absorption sites in iNPH brain (Ishikawa M)

arachnoid
villi
white
matter
cerebral
cortex choroid
plexus,
ependym

1) Pacchionian body (bulk flow theory}
2)capiflary (subarachnoid/extracellutar space)
3)arterioles (Virchow-Robin space)

Radiological assessment of hydrocephalus;
new theories and implications for therapy
Greitz D Neurosurg Rev 2004

Chronic hydrocephalus consists of two subtypes, communicating
hydrocephalus and chronic obstructive hydrocephalus. The
associated malabsorption of CSF is not involved as a causative
factor in chronic hydrocephalus (the CSF bulk flow theory).
Instead, it is suggested that increased pulse pressure in the brain
capillaries maintains the ventricular enlargement in chronic
hydrocephalus (restricted arterial pulsation hydrocephalus or
increased capillary pulsation hydrocephalus).

Atypical appearance of a primary CNS lymphoma

Trendelenburg G et al. Arch Neurol 2006

Roentgenogram of a 10mm thick injected coronal slice

a:pial and parenchymai (including the lenticulostriate) arteries
b:arterial branching zones of medullary arteies

Okudera T et al. Neuropathology 1999




4 harvier
normai mouse brain

areas

A 5 min B 90 min

e

Ueno M et al.
Acta Neuropathol 2000

wi' e

Electron micrographs of the vessels and their surroundings in the C3H mice
perfusion-fixed after HRP circulation for 5 min (A,B) and 890 min (C)

A Ablum. pit « . D Plasmal vesicle N

D-F:90 min

Conclusion

1) Itis necessary to consider the possibility of INPH when we
diagnose gait disturbance and parkinsonism in the elderly.
In this consideration the most important indicators are the

peculiar CT / MR images and the effect of CSF tap test.

2) Besides the symptomatic triad, we have to keep in mind
the fourth sign : parkinsonian syndrome, which is often

accompanied by reversible periventricular lucency in CT /

MRI. In MRS study, reversible neuroaxonal hypoactivity
is also shown in basal ganglia of INPH.

3) Biopsy reports of brain specimens revealed 20 to 30%
with AD pathology (definite AD:6%) and over 15%
with brain ischemic change, however, the cause of iNPH
has not been determined yet.
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Making A Hydrocephalic Model Materials and Methods
Kaolin-induced hydrocephalus ..
model P Kaolin-induced hydrocephalus model
#o Female Sprague Dawley ¢ The hydrocephalic rats were
' rats (180-200 ) 0.1 ml of sacrificed after 1 or 4 weeks, with
Kaolin (NacalaiTesque®, . R .
250 mg/ml, suspended) pentobarbital anesthesia, killed by
injected into cisterna bleeding out, perfused and tissues
magna under halothane were rapidly dissected and frozen.
induced general anesthesia.
Shams were injected with
saline.
. L The Medial Septal Nucleus
List of Antibodies 8 Weeks After Kaolin Injection
¢ Antigen Species Dilution Secondary Antibody
¢ GFAP rabbit 1:100  anti-rabbit FITC (1:50) Boheringer
¢ TH rabbit 1:300 anti-rabbit FITC (1:50) Boheringer
¢ NF rabbit 1:400 anti-rabbit FITC (1:50) Boheringer
¢ OX-38 mouse 1:1000 anti-mouse FITC(1:50) Amersham
& OX-18 mouse 1:1000 anti-mouse FITC(1:50) Amersham
o OX-8 mouse 1:300  anti-mouse FITC(1:50) Amersham
¢ OX-42 mouse 1:200  anti-mouse FITC(1:50) Amersham
¢ OX-6 mouse 1:1000 -
¢ ED-1 mouse 1:300  anti-mouse FITC (1:50) Amersham
Reference
Shineda M, Hudson JL, Stromberg 1. et al. Brain Res, 680 (1995) 180-195.
Shinoda M, Hudson JL, Stromberg I. et al. Exp Neurol, 141 (1996) 173-180.
Shineda M & Olson L. Int ] Neurosci, 92 (1997) 9-28.

ED1 IR in the Midbrain
8 Weeks After Kaolin Injection

Close-Ups of Cells in
the Medial Septal Nucleus

e

ED1-IR (+) cells were observed in the speﬁ ly layr and optic nerve layer of the
superior colliculus, medial geniculate nucleus, hilus of the dentate gyrus and the
interpeduncular nucleus. LV: lateral ventricle, SNC: pars compacta, SNR: pars reticulata.




Alteration of retrosplenic cortex

ED1-IR (+) microglia can be seen in layers Il to V, only in retrosplenic cortex. Examples of
dark and shrunken neurons (¢} and reactive microgliai proliferation in the same area (d).

Lower Pontine region e
8 Weeks After Kaolin Injection e

MHC class II-IR (+) and ED1-IR (+) microglial components in the medialand to a
fesser extent the superior vestibular nucleus.

Results of Immunological Markers

Media
saptad
nucieus

Ventrs  Reto  COB¥ oIS MHCH
tegmenta  spienic  #atry o cortical
are: cotex  thebran  micogus

Corpus Superdor  Cembedar
calosum coitcylus peduncio

control - - - - - _ _ +
e + + - - + * + +

weeké + + + + 4+

weoxs b g T ST SR = . = - +

Immunological Reactions ‘
in the Hydrocephalic Models R

e

There are some target structures of immune reactions,
like cholinergic systems, subcommissural organs,
circumventricular organs and pontine cerebellar
peduncles.

Even in control brain, choroidal and ependymal
tissues are some immune marker positive, and
following enlargement of the ventricles, ependymal
structure became thinner, and a single layer
arrangement, and choroidal tissue became shrunk
aftd both of them increased expression of MHC
class L.

ED1 positive microglial cells could be identified only
in the retrosplenic cortex, and there were also "dark
neurons” in light microscopic stainings. However,
there were not so much ordinary GFA positive
glioses.
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Materials and Methods Materials and Methods

Kaolin-induced hydrocephalus model In situ hybridization

¢ Female Sprague Dawley rats (180-200 g) 0.1  For in situ hybridization oligonucleotides
ml of Kaolin (NacalaiTesque®, 250 mg/ml, probes (approximately 50 bp long)
suspended) injected into cisterna magna complementary to parts of mRNA encoding
under halothane induced general anesthesia. NGF. BDNF. NT-3. trkA. trkB and trkC were
¢ Shams were injected with saline. synthesized and radiolabelled with [a-35S]
¢ The hydrocephalic rats were sacrificed after 1 dATP at the 3' end using terminal

or 4 weeks, with pentobarbital anesthesia, ) ; ;
killed by bleeding out, and tissues were :235?{;'g?q?gliﬂtbéyé;ﬁ?;;erase to a specific

rapidly dissected and frozen.

In situ Hybridization for This Study In situ Hybridization for This Study

R —

Cut Sections: 14 um fo each sctions.

Probe Preparation:
Qligonucteotide probes {approximately 50 bp
long) com&lemema to ads of mRNA
encoding 3, trkA, kB and
trkC were synthesxzed and radiolabelled with
[358] dATP at the 3' end using terminal
deoxynucieotidyl transferase.

Hybridization:
for 16-18 hours at 42°C in a humidified
chamber at least 0.5 ng probe/ slide
950 ,000 cpml 1) ina mixture of 4 x SSC,

0 % fcrmaml e, 1 x Denhardt’s solution, 1%
sarcosyl, 0.02 M phosphate buffer (F
7.0),10% dextran sulfate, 500 pg/ml heat
denatured salmon sperm DNA and 200 mM
dithiothreitol.

Rinse :
5 x 15 min at 55°C in 1 x SSC, to room
temperature, dipped in distilled water and
dehydrated through graded ethanol (75 %,
95 %, 99.5 %) and air dried.

Autoradiography:
Siides were dipped in emulsion,
dried,placed in boxes and exposed for 8
weeks at 4°C. The emulsion on the
sections was then developed and fixed,

Rinse and Light Microscopic Staining:
Rinse in water and then the slides were
lightly counter stained with cresyl-violet
or toluidin-blue and mounted.

Materi Meth : :
aterials and Methods )

NT-3 Enzyme Immunoassay

¢ Another rats were injected with kaolin and killed
after 4 weeks. The monoclonal antibody 3W3
was coated onto EIA microplates (0.5 u?/ml)
The samples were added in a volume of 50 ul.

¢ Parallel control wells received an excess of
3W3 antibody together with sample (5 ul of the
antibody solution to give a final concentration of
0.5 pg/mi).

¢ To determine immobilized NT-3, the 3W3
antibody conjugated to B-galactosidase was
added using 3-maleimido-benzoyl-N-hydroxy-
succinimide ester (MBS, Sigma).

corpus callosum (CC), striatum {Str), medial septal nucleus (MS).
(a) control. (b) severe ventricular enlargement, week 4.




BDNF mRNA of hippocampus

{a) control. (b) medium ventricular enlargement, week 1. (¢} large, week 4,

trkB mRNA of hippocampus

{a) control. (b) medium enlargement, week 1, {¢} medium enlargement, week 4.

NT-3 mRNA of hippocampal
CA2 and the dentate gyrus

(a) control. (b) medi

ventricular enl week 1,

NT-3 mRNA of corpus callosum

(a) control,. (b} large ventricular enlargement, week 4. LV; lateral ventricle.

trkC mRNA of peri ventricular region

(a) control. {b) large ventricular enlargement, week 4. H; hippocampus, LV; lateral ventricle.

o o

(a) control. (b} large ventricular enlargement, week 4. LV; lateral ventricle.
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trkC mRNA of hippocampus

(2) control. (b) medium ventricular enlargement, week 1.

The mod ventricular en) group showed the highest trkC mRNA expression.
Following further enlargement of the ventricle, irkC mRNA expression was decreased.

ElA measurement of NT-3
in corpus callosum and hippocampus

Corpus callosum Hippocampus

300 7 !_'L'—’

NT-3 lavels in % of control

1
Controt Hydrocephalus Control

The hydrocephalic corpus callosum showed 151 %, and hippocampus 26 % increase

from control levels {p < 0.05, Students T-test).

Results from the in situ hybridization studies
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Neurotrophins and trks in
the Hydrocephalic Models

¢ 1) The Medial Septal and Striatal NGF mRNA
Levels Increased with Severity of Hydrocephalus.

¢ 2) The Hippocampal trkB and BDNF mRNA Levels
Increased with Time in Animals with Ventricular
Enlargement.

4 3) From the Point of View of Severity of the
Hydrocephalic Condition, Expression of
Hippocampal trkB, trkC and NT-3 mRNA Increased
in Animals with Moderate Ventricular Enlargement,
while it Decreased in the Large (Severe) Ventricular
Enlargement Group.

¢ 4) In corpus callosum There was an Apparent NGF,
NT-3 and trkC mRNA, but not trkA, Increase in
Hydrocephalic Animals.

¢ 5) NT-3 EIA Confirmed the Presence of NT-3
Protein Increases in corpus callosum.
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Making A Hydrocephalus

Kaolin-induced

hydrocephalus model
ey . ., o Female Fisher 344 rats
: A (180-200 g) 0.1 ml of
Kaolin (NacalaiTesque®,
250 mg/mi, suspended)
injected into cisterna
magna under halothane
induced general
anesthesia.

NT-3 Intraventricular Administration

Alzet® Osmotic Pump 2002 was implanted 1 Week
After kaolin injection.

10 mg of Human Recombinant NT-3 (Austral Bio®) had
administrated with brain infusion kit.

Shams were used with same amount of cytochrome-c.
3 Weeks after the implantation, all rats were Sacrificed.

Alterations of Body Weights
After NT-3 administration

g
140 1
1306
120
1o

-8 cc

1o - NT-3
%0

£0 "

0

&0 r

o w il 3w

Alterations of Rotational Behaviors
After NT-3 administration

/ 30min
18000
16000
14000
12000 ]
16000 —-@— cc

8000 - ~{}~ NT-3
co00 o
100
2000

Immunological Markers
After NT-3 Administration

Intraventricular NT-3 Administration

¢ The MHC class I-IR positive microglial
proliferations were revealed in the olfactory
nerve and the anterior commissure.

¢ Lesser amounts of glial elements were
detected in the NT-3 treated groups.

¢ There were no curative effects in the NT-3
treated group.




(GDNF)
in the Hydrocephalic Model

Glial cell line-derived neurotrophic factgzz

R—

Today’s Contents

Immunological Reaction in the
Hydrocephalic Models

NGF family and Their Receptors in the
Hydrocephalic Models

NT-3 Intraventricular Administration in
the Hydrocephalic Models

GDNF (glial cell-line derived neurotrophic
factors) in the Hydrocephlic Models

GDNF

(glial cell line-derived neurotrophic factor)

GDNF was initially purified and cloned
from a glial cell line in the search for a
neurotrophic factor for midbrain DA
neurons that degenerate in Parkinson
Disease.

Recent studies have extended the
spectrum of GDNF bioactivities to a
variety of central and peripheral
neurons as well as to the kidney and gut.

GDNF mRNA Distribution

In the nigrostriatal system, including embryonic
and neonatal striatum, embryonic ventral
midbrain and substantia nigra Type |
astrocytes.

While GDNF mRNA was undetectable in normal
adult rat central nervous system (CNS) by in
situ hybridization, it was upregulated in
seizure-induced striatum, hippocampus and
neocortex, suggesting a possible role for
GDNF in response to injury.

Roles of GDNF

In the CNS, GDNF has potent trophic effects on
midbrain DA neurons, facial and spinal
motoneurons, LC noradrenergic neurons and
cerebellar Purkinje cells. GDNF also has
protective effects on hippocampal, thalamic
and amygdaloid neurons. In the periphery,
GDNF acts on sympathetic and
parasympathetic autonomic as well as
various subpopulations of sensory neurons.
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No GDNF mRNA in Severe
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GDNF mRNA is upregulated in the

Lateral Septal Nucleus
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Results & Conclusions A

Nigral GDNF mRNAs were upregulated in
early treatment and moderate
hydrocephalus (but not significant).

In severe hydrocephalus, GDNF were
upregulated in the lateral septal nucleus.

GDNF mRNA distributions were not well
correlated with Neurotrophins and trks
mRNAs distributions in the kaolin-
induced hydrocephalus.

GDNF mRNA in The Early and
Moderate Hydrocephalic Spine
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GDNF mRNA in The Severe
Hydrocephalic Spine

o

T N

~




Activated Microglial Proliferaion and NGF IR
Upregulation in The Hydrocephalic Spine

Reactive Microglia NGF (nerve growth factor)IR
ED1-IR

Acknowledgements

¢ The authors thank Susanne Almstrom, Servet
Eken, Monica Casserlow and Karin
Lundstrémer for expert technical assistance,
and Ida Engqvist for editorial support.

¢ We also thank Drs. Rolf Zetterstrém, Jobu
Itoh, Satoshi Kobayashi for their valuable
comments.

¢ This study was supported by the Swedish
MRC, US public health grants and Japanese
basic research grant (general-c) 09671452.




NPHODFE fRAE IR D451

B et s -ERaEE
SR RIS

2006827 EREAAELMEEBOSE - FRGARCHTINRN FRISEEESI-DavT

BEOHE T

NPH@%W? Wik, BaERINH. ZHEET
BE SORIEMUERES T, LRELTLS
DN BHOND, CEMIHETER)
ZO—HT. EIR. BRI TRES, HEEE
DEBHEFEEREE VLRSI RESN TS,

CASE REPORT
68EE Bt

FER ABERROTOSRBEENICEIVERERMITE.

18'7)51 BMOTVIBEZRNBEEES. hdU3r A
%jsuu%sa%fkﬁﬁ%t(Iﬁz%ﬁtsﬁﬁmi‘i)

RIGEBEOATBER RN LEL T ROBERIREELS
ELTOBER VA EBOTEERBELLOCEHS . BE
ENABREEBIEEL. FF(IPIPEAMIERTLVE,

NPHOEZERDEE DY FRITHEITESN. BRERIINE,

Pinner G et.al. : Psychiatric Manifestations of Normal-Pressure Hydrocephalus:
A Short Review and Unusual Case. International Psychogeriatrics 9:465-470,1997

RAEBOZE S E T NPHOFB BEEIR
&, BREEREESCHEIND

5B

BEEABEETE., TOEBERE-RI—E
OIS~V THERT R MRS, EECHBIEE
BENLERERIEA2OEREICEELTHRE
TRELIEEDTSH.

NPHTHIREULOD B HEIX

-BEMREEEICHR

-NPHICSS BRI E ME IR 7
BEERECTOREMER

FEIRE. RIBEEEAEIRBELY

CE LT MER

[P
HJBHZ=

NoDBFMERNMERDRREIEELTHBRLTG
EDEEZLHND,

=

=

= EMERESCEABULETHEHER

RE — AES SREECES
DYRAE. MEEAE st

B REEIRE - (BAEBD)
&, =i

S)RIEEE. BHRES

— B REELE
N ek e

*N4E




NPHICHEHE B8 ARE K

| EBHETER EBEOET

AIEEEERRERE R (CE DCRMER

ERERAEIRCL T, EBEDET . BRTA. &

e
& mEEE HLMLFHRE. FHorRE
EEIE R 1R TR ES. B SRR EREET AL EDN TS,

o mme e R

RBEOET
— = 7= o
EWHERRICE B L. SRS EEE

EOBREERETS EHOBE

TA-1TEI1EE
HEYMOET

3 RIRCHED, BIEEEOF THFCHEISO
BEIE T OBORE %%E%&%U)—%ﬂ’ﬁﬁ
BHY3eLCEESACUS.

0% é%o)ﬁuuﬁauE%(_B(T%mum%w{&?
PEAHOETHREIN T,

W=FALSNZTE. BEICIo TR EMBTEIHRN

BT BCENTERED, BRICHETELLS
-

AEOWEEEMTE
EHES. TERE
CBORIOMBEEDET
BEAH
SRERBLOEGOHICEDD

BEINES

2
BISERTER AR B D14 KN D 1B R DR EE BB R4 L
’:tb\a‘ COFSABIESNEESICE. SESERE
BOBENEINIZ2EDEELHND,

RIEEEBREEE(CEI VT A - TTHBRERLY
TEEIDREZ (L. NPHICHITREENE FTERE IR (I,
BHEMTTRES. WEMH) OEBELDID

RUEDVET =e=-
TH-THEE
EENEE

~EBEETER

} EEE R




NPHOE BN TTEE IR & 3303
IO TR DORENBE

Cohen—Mansfield Agitation Inventory (CMAI)

lﬂﬂd)g?éﬁm:ﬁ‘)iéc

1L2BNEEITLRYETIEM S

CMAIL pmsicsnsiitiians
1=3Hohigly, 2=810—

NERLEIEET IR

MESTNTLASRAT EE LTS

IR TISHYAL

ARPURELY

BBROPERYREYTE

BAHNBRZEIET S,

BELT, 3=8Ic—EH Lg2E (DL, =8
[Z3@ptt, s=—RIC1,2E, 6=1BIC3ELLE, 7=18RC2E Lk

259K

2.5
NWERTD
REAHTRMERT, JARO

SABTRR 1LTANGTRORR L PN=EL-T ¥ UL-14
(i%ﬁ&%%bt%mm@#%%mﬁR ﬁ*’?’(’iﬂé&?lﬁ.4 : e |'.§ﬂﬁ_ﬂ(b$t5LL‘:tEﬂ‘}i'ﬁ . 08T
TUARYLLILERERT 19MERAVIZES LR K
EO)—’J_C“&—)%) ) BERE ’ 0MEV>INL. BlaiD 231515¢
LOBLD 2EMEAT EeN:1-155.
W0HERIRSY 285D MHABFITA
NER LB RANET D 23PN E Srange movement BHELES, And
12200 IEERS BHALECERIY I ELBLINDWEAUIT S
CMAI CMAI
LEBEMICRITHERMRTIE  10EFH &3S - _
el = Y 93 19 METEIIS 2B IRATE (EET .
2 BEDHBCETEIC 12HMECEEES 20F VDD, U3 BIEZ)
2L 13 B CEETS (15 H) 21 EIBT 29. Al¢=2¢, $H0D¢
3EEROLVERTE HESTOTHEBENTES 2. 8501803 3087
EIDAL LTy 23 BB EStrange 31 B
LM EEHT 15'?‘50):;]%”37‘:0%7&0 movement 32.51-<
5K E TS 162 OB 5T 5. 24 b UeCERRCT BEGITA
CRERHEEEED, 17 BRI O 25.0¢ s MERITH
TURDBUICEBRRY (s REEHDOELELICE 26815 SHELIRS. #IND
BB 4B BENET) 219 %%IT3 6. BRSO E
90003 [icg3
I E E 2. =
CMAIE B R ORIEEEREEEEICE I &1%()IBEE

BANBTH TTHEE

1LE2RMICAITHRNIET CEN S
Z 3 EEROBVEETEICENAG
1TU2ENGUICERERYT
15 BBEOPEITORIELNTS
16. A DFFRICITIET B,
18 REBHFHEELLVIEERDRY)

—CMAISBTEE EMAEEEICE (R BOTMICER

BAERESTINPHOS T, REIEDETHYE
;mmr&mmm R ERETEERE
nﬁméﬁih\&‘)é WEBOZWNIOVT, BEFELED
BELTIBENSS,

S, EHERHENBILICED, NPHICE M LS
SERE. SDBMICREL. HEARESNPHE R RSEL
RBUTUNBERHREERD, FOEHOFERO—
2&LT. CMAICLZER IR A THBEER D,






