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Clinical features of Normal Pressure Hydrocephalus (NPH) Treating mouse hydrocephalus with human recombindrgpatocytegrowth factor

1. Expanding ventricular dilatation following SAH or meningitis. (HGF)
Incidence of idiopathic NPH is 1.4% in elder population. Before Experiment 2, we prepared hydrocephalic mice, which were confirmed ventricular

2
. : dilatation and disturbed spatial learning with MRI and Morris water maze. These hydrocephalic
3. No obstruction at the outlets of each ventricle. . g . .
L A o A L . mice were administrated with BOg]gvofhr HGF for 1 or 2 weeks, or the solvent only, then their
4 LuQa OFttSR WyzaNK¥It LINBaadzNB U dg@ntri@uiht sizdlaftspatlaPritinGéAwere compared between them, again.
the brain pressure is not always high. |

Ventricular size
5. Typical symptoms: urinary incontinence, gait disturbance, deme The relative ventricular size @/ of hydrocephalic mice administrated hr HGF decreased from
6. Symptoms are recovered witrentriculo-peritoneal (VP) shunt.

10.7 2.5% before HGF administration to 7.2.1% at 4 weeks after the beginning of HGF

T1 weighted MRI administration.

Disadvantage of VP shunt

1. The artificiadevice must be implanted in the body

permanently under general anesthesia.

2. It sometimesaccompanies various complications;

nfection, Obstruction, Disconnection, Ox@nainage,
Migration of tube, Relatively shortening of the
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3. Patients need periodimedicalcareto prevent
complications. An example of VP shunt device

Histology of NPH

SAH induceproliferation ofleptomeningeakells and depositionf extracellular matrices in the

arachnoidgranulations and subarachnogpace. MotohashiO, 1995 Focal fibrosis accompanied

by incomplete obliteration of subarachnoid space, suggesting a stasis of cerebrospinal fluid (C%)orris water maze

(Akal K1987) These observations indicate that tipeessure gradient in the subarachnoid space Quadrant A is the quadrant in which the platform was placed, and the remaining quadrants (B,

would be important to generate ventricular dilatation. D) were labeled in a clockwise fashion. The time the mice spent swimming in each quadrant w

Immunostainingor cytokeratinD meanguramater. Arrow head indicatedgptomeningealtissue. measured as the score.

/ ‘ TR a) The hydrocephalic mice receiving only the solvent continued to show disturbed spatial mem

b) Hydrocephalic mice receiving 3@ af hr HGF for a week, spent the majority of the time in the
trained quadrant p=0.03], which reflects recovery of spatial memory.
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Elevated transforming growth factor 31 (TAd#) levels in CSF of NPH patients g 40 g 40
SAH: o 30 o 30
Platelets store lots of TAKL, which is released at the ictus in CSF. We compared th& T (ekels ‘E 20 € 20
iIn CSF after SAH between patient suffering hydrocephalus later or not. Graph shows time cour £ 10 € 10
TGH31 levels in CSF of patients with and without VP shunt following SAH. T4 Tévels of the 03, 0 ;3; 0
VP shunt group were statistically higher than those of the group without VP shunt. (Kitazawa K A B C D A B C D
Tada T, 1994) Location of each quadrant Location of each quadrant

Meningitis:

TGH31levels in CSF were significantly higher in children with bacterial meningitis as opposed t
those with aseptic meningiti®or control subjects(Huang C, 1997)

|diopathic :

CSF samples from idiopathic NPH showed a highly significant increasedh. TG, 2007)

(1nk passage time

Although the microstructure of human subarachnoid membrane is very similar to nepise
meningealayer, the CSF drainage rousccompletely differentoetweenthem. While human CSF
mainly drains to superiggagittalsinus througharachnoidgranules, mouse CSF drains to nasal

SAH Meningitis 500 |diopathic lymphatic ducts through olfactory groove (1). Using this difference, we examined the velocity
’ ’ ‘ 3000 CSF flow ithe leptomeningealayer of hydrocephalimice.
P e SvEPsm@) | 10 - , il g 2500 : Black ink (10ul) was injected into the lateral ventricle of examined mice, after the deep cervical
§ 2 T 35- T p=0.0158 @ 2000| : lymph nodes were exposed (2). The time from ink injection to positive lymph nodes staining we
S 15 %" 30 - & 1500} A recorded as the ink passage time. It was significantly longer in the hydrocephalic mice receiving
" g - % 1000} : hr TGH31.By contrast, the ink injection time had normalized in the hydrocephalic mice receiving
g '5 i soof & : a 7-day course of hr HGF (3).
< :
iF 8§ W # BB D . Bacterial Aseptic Control : Controls  INPH =
days after SAH meningitis  meningitis TGF-p1 (1) \

Experiment 1

Inducing hydrocephalus in mice with human recombinant F&E

C57BL/6 pup mice were injected 609 of human
recombinant (hr) TGB1 into thesubcranium
under anesthesia. The ventricular system starte
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Photo indicating the chann

dilate within 3 weeks after the inoculation. Right | Knal 3 8FS 87
photograph shows the ventricular dilatation on t the basaintrame_nlngeaCSF space lymphaticdrainage routeof £ S:é Sg L
coronal section of a TAFI-injected mouse, In - to nasallymphatics CSF E %%g g%*g
which hr TGRR1 had been injected 3 weeks earlifs = §'§ 8 é% g
Control mouse was injected with the solvent onl N Ea

Coronal section of mouse brain

Conclusion

1. Although VP shunt is only one method to treat NRIgresentthe device must be
Implanted in the body permanently.

2.TGFim Aa | 1Sé FIFIOG2N)I ISYSNIIOGAY3I bt |
CShof idiopathic NPH.

3. Experimental hydrocephalus can be induced in mice wttiaventricular
administration of hr TGRB1.

4. Subarachnoid fibrosis iIs common feature between human and mouse
hydrocephalus.

5. The symptoms of mouse hydrocephalus can be improvadtiayventricular
administration of hr HGF.

6. Hr HGF has a potential to become a new therapeutic material to treat NPH withc
VP shunt.

Histology of mouse hydrocephalus
Proliferation of cells was observed in theeningesat 3 weeks aftef GH31 administration. The
accumulated cells were positive for afibroblast monoclonal antibody.
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