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Science IS the art
of the soluble!

In “Platos Republic” (1982)

by Peter Medawar, an immunologist who in 1960
won a Nobel Prize for his innovative study on
transplantation immunity.






T vk A % convulsants

@ picrotoxin
@ pentylenetetrazol

@ strychinin



# 4 % analeptic,

0¥ 0 2 3 FErespiratory stimululants

@ doxapram
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psychedelics, hallucinogens,
psychotomimetics

o NI FILT IE LSD
BHT g r iz — 2§
O T =lc sy 1) avas TR NMDA antagonist
e X A 7' > mescaline
@ ¥ ') 7 7 7 marihjuana

® KA cannabinoid



Therapeutic action of cannnabinoids in a murine
model of multiple sclerosis (MS)
Arevalo-Martin et al. INS 2003, 23(7):2511-2516

@ human multiple sclerosis (immune-mediated
demyelinating disease) DX J XA ET /L

@ synthetic cannabinoids; WINS5,212-2, ACEA, JWH-015

@ cannabinoids reduced microglial activation, MHCII
antigen expression, CD4+ infiltrating T cells
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Both recovery of motor
function and diminution of
inflammation paralleled
extensive remyelination.

Arevalo-Martin A. et al. 2003



Methlxanthine & %

81K caffeine, theophyline, theobromine

@ {ilgNCazDEIE  (0.5-1.0 mM)
o cCAMP phosphodiesterase®HZE (>5 0mM)
o AdenosineXBEDIETT (<50 mM)



HEW! Compelling Insight Into the Connection Between Caffeine and the Brain
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psychomotor stimulants

@ amphetamine, methamphetamine

@ methylphenidate ADHD



Amphetamine or cocaine limits the ability of later
experience to promote structural plasticity in the

neocortex and nucleus accumbens
B. Kolb et al. 2003 PNAS vol.100, 10523-10528




A combination of amphetamines and
physical therapy

Repairing the Brain After A Stroke

phelamine ind physical therapy given soorl ter a pear to accelerate recovery in patients

The Stroke The Treatment

With the help of

anphetamines and

physical therapy

the area of

dysfunction can be

reduced over ime

Some of the cells

die, but many

others make new

connections and : 3 X "
start functioning, e % u -l

improving the 7 P’},’
patient's ability to \ \
move and talk
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not receive @ Amphetamines cause the release of © flooding neurons and improving
noradrenaline stored in long neuron axons communication between them
coming from the base of the brain
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How much brain is
necessary for vison!
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L-threo-DOPS is decarboxylated by AADC to yield I-norepinephrine

OHH OH H
1 1 (I |
HOQC—C—COOH — HO@C—C—H
= e
HO H NHz aromatic L-amino acid l"l N'l‘lz

decarboxylase (AADC) HO

L-threo-3,4-dihydroxyphenylserine .
(L-threo-DOPS) [-norepinephrine



-DOPSI= & 2 /% % 2 T

\ W

BR A% 1L 7] %

A. MD

Cells (%)

601 N=2
| n=50
50 -
40 -
30 1

20

10

0
1 2345 6 7 GU
® O

At o) %

N

B. MD + L-threo-DOPS

Cells (%)

60

50

40

30

20

10

123 P ABRNG T G
® o)



CASE HISTORY

 Patient: LI. 48 ys. old right handed male

Stroke: 4 years ago, cerebral infarction in left parietal-temporal
regions (include Broca's area)

Status: right hemiparesis, motor aphasia

* Course: he admitted to the hospital to have speech therapy for
several times without any improvement.

First admission : ST&PT therapy for 6 months

SLTA ; from 19/220 to 27/220, severe motor aphasia
Second admission : ST&PT therapy for 6 months

SLTA ; from 46/220 to 54/220, severe motor aphasia
Third admission : DX/ST&PT therapy for 6 months
SLTA ; from 56/220 to 95/220, prominent improvement
moderate motor aphasia




Brain Plain CT




Temporal change of SLTA(%)

DX/ST - PT

Percent Recovery

Admission

years after onset
b b






Spatio-Temporal Resolution of a Variety of Methods used

“EEG & MEG™

Optical Imaging

Paich Clamp

A. Grinvald
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A Reexamination of the Modification of
Orientation Selectivity

Horizontal

MP Stryker and H Sherk 1975
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Recording of the optical intrinsic signals
by CAPOS

Digital Camera
Controller

___Visual
| Stimulator
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Imaging Regron of Interest

Rostral Caudal

CAPOS

lllumination wave length: 700 nm

Visual stimulation: square-wave grating (S.F.; 0.5 or 0.15 Hz)



Over-Representation of Experienced Orientation in
Orientation Polar Map (v-Goggles)

Kitten B: PND 36 (2-weeks v-goggle reared)
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Minimum Responsive Fields in the VC of
Kitten Reared with v-Goggles

L-Blind Spot R-Blind Spot

2 degree




Orientation Histogram Constructed by
Unit-Recordings
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Function of an immediate
early gene, c-fos




Induction of c-fos mRNA following
Visual Activation
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Noradrenaline-dependent Expression of c-Fos
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Ocular Dominance Patches Revealed by c-Fos
Immunoreactivity Mapping




Increase in c-Fos L.R. by the Goggle Rearing
B
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Oreintation Maps found in the Visual Cortex of
Hydrocephalic Cat




Summary

@ Our method with cylindrical-lens fitted
goggles stably induces the over-
representation of exposed orientation.

@ This represent a step on the way to
study molecular and celluar

mechanisms of the "Orientation
Plasticity”.

@ An animal model for meridional
amblyopia has been established.








