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Fig. 4. Proposed glutamatergic mechanisms involved in LID or STN-HFS-induced dyskinesias. Drawings represent glutamatergic corticostriatal and
subthalamo-pallidal (GPi/EP) synapses with nearby astrocytes. Ionotropic glutamate receptors (NMDA, AMPA, KA) are mainly clustered in the post-
synaptic density (PSD), whereas metabotropic receptors have a peri- or extra-synaptic localization. Under physiological conditions, glutamate
stimulation remains largely confined to AMPA and NMDA receptors in the post-synaptic membrane. Under conditions that elicit dyskinesia, l-DOPA
administration or STN-HFS result in glutamate spillover from the synaptic cleft and/or glutamate release from astrocytes, causing a prominent
activation of perisynaptic and extra-synaptic receptors. This effect concurs with changes in the subcellular localization, and phosphorylation state of
iGluR subunits. Further investigations are required to clarify the causes of the large glutamate rise in the extracellular fluid occurring during the
expression of dyskinesia, and the specific role of each type of glutamate receptor.
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The kynurenine/tryptophan-ratios were increased both in serum and CSF of patients

with Parkinson's disease as compared to controls. Serum tryptophan was lower in

patients with Parkinson's disease (Widner et al. 2002).

The level of 3-hydroxy-kynurenine is significantly increased in the putamen and

substantia nigra in patients with Parkinson's disease, which could contribute to the

neuronal loss in the disease (Ogawa et al. 1992).
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MPTP treatment and kynurenine aminotransferase-I (KAT-I) in the substantia nigra of mice
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Summary
Decreased expression of kynurenine aminotrasferase-I (KAT-I) in
the substantia nigra of mice after MPTP treatment

1. It has been shown that the highly selective dopaminergic neurotoxin 1-methyl-4-phenyl-
1,2,3,6-terahydropyridine (MPTP), widely used as a model of Parkinson's disease, affects not
only TH dopaminergic neurons in the substantia nigra pars compacta but also their KAT-I
immunoreactivity as well.

2. MPTP treatment decreased the number and optical density of KAT-I immunoreactive SNPC
neurons.

3. MPTP also reduced KAT-I immunoreactivity of microglial cells, except for those involved in
reactive gliosis, which were arranged in groups surrounding affected neurons of the SNPC;
also the number of KAT-I immunoreactive astroglial cells was increased in SNPC.

4. It is concluded that MPTP treatment may have a dual effect: in addition to being deleterious
for neurons expressing TH and KAT-I, it also affects glial cells which could exacerbate the
neurodegenerative process characterizing Parkinson's disease.

http://www.go2pdf.com


15

http://www.go2pdf.com


16

http://www.go2pdf.com


17

http://www.go2pdf.com


18

3-NITROPROPIONIC ACID

3-NP IS AN IRREVERISBLE INHIBITOR OF SUCCINATE DEHYDOGENASE THAT
INHIBITS BOTH THE KREBS CYCLE AND COMPLEX II OF THE MITOCHONDRIAL
ELECTRON TRANSPORT CHAlN.
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Aims

the kynurenate analog SZR-72 were synthesized, which probably
penetrates the blood-brain barrier according to its chemical structure

To examine:

1. whether the analog (SZR-72), or the precursor L-kynurenine could
improve the survival in a transgenic mouse model of Huntington’s disease

2. whether they affect the spontaneous locomotor activity of mice

3. whether the analog has any significant side effect at the applied dose

4. whether the treatments could prevent the histological alterations
characteristic of the transgenic animals
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Methods
• the transgenic mouse model of Huntington’s disease we used: N171-82Q

• intraperitoneal administration five times a week at the dose of 100 mg/kg:

• examination of survival (1.)

• measurement of spontaneous
locomotor activity with open field
test (Conducta) (2. + 3.)

1. nwt=10 ntg=10 ntg-kyn=10 ntg-SZR-72=10
2. nwt=8 ntg=8 ntg-kyn=9 ntg-SZR-72=9
3. nwt=8 nwt-SZR-72=8

~ SZR-72
~ L-kynurenine-sulphate
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Methods
• elevated plus maze (3.)

• tail suspension test (3.)

• Porsolt’s forced swimming test (3.)

• stereotypy rating scale (3.)

• histology: (2.; n=4 in all groups)
- cresyl violet staining

~ the number of neurons in the
dorsomedial aspect of the striatum

~ the mean area of striata
in the examined section planes

- immunohistochemistry
using the EM48 antibody to stain
neurons containing huntingtin
aggregates

~ the number of EM48+ neurons in
the second layer of the piriform
cortex and in the striatum

striatum

piriform
cortex II

Allen Brain Atlas: Mouse Brain
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Survival

The treatment with SZR-72 significantly increased the survival of N171-82Q

transgenic mice compared to the control group.

(tg: transgenic; p < 0,05; Mantel-Cox log rank test)
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Open field test

The treatment with SZR-72

significantly ameliorated the

spontaneous locomotor

activity of transgenic mice,

while it did not exert any

effect in wild type mice

according to this parameter.

(tg: transgenic; wt: wild type;

data are presented as

mean + S.E.M.; *p < 0,05;

**p < 0,01,

one-way ANOVA, Fisher’s

LSD post hoc test)

http://www.go2pdf.com


Testing side effects

Neither the elevated plus maze test (A-C), nor the tail suspension test (D), nor the

Porsolt’s forced swimming test (E) and nor the stereotypy rating scale (F) showed

any significant difference between the two groups.

(wt: wild type; data are presented as mean + S.E.M.)
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Immunohistochemistry

The treatment with SZR-72 significantly decreased the number of EM48+

neurons in the striatum.

(tg: transgenic; presented parameter: mean + S.E.M.; *p < 0,05; **p < 0,01;

one-way ANOVA, Fisher’s LSD post hoc test)
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Conclusions

• The treatment with SZR-72 significantly increased the survival of N171-82Q
transgenic mice and ameliorated their spontaneous locomotor activity

• There was not any significant side effect in the used tests at the applied dose.

• The results of survival and open field test was confirmed by histology,
namely the compound prevented the diminution in the number of neurons in
the striatum and reduced the number of immunoreactive cells containing
huntingtin aggregates.

• L-kynurenine administered at the same dose as the analog was effective in
neither applied model.

Further aims

• verification of the penetration of the analog through the blood-brain barrier

• exploring the mode of action
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Thank you for your kind attention!Thank you for your kind attention!
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