Parkinsons may affect on brain chemicals like serotonin.
Parkinsons disease (PD) belongs to the motor system disorder which is the result of the loss of dopamine producing brain cell (dopaminergic neurons) in the part of brain called substantia nigra pars compacta (SNpc). As the cells die, less do amine is produced and less transported to the striatum. Approximately 60% of SNpc neurons died in PD. The cause of PD is unknown but disease may be result of genetic causation, environmental factor or combination of both and in less than 10% familial etiology. According to the research, Parkinson’s may also affect on other brain chemicals like serotonin, non-adrenaline and acetylcholine. PD usually affects people over the age of 50.
Symptoms:
Stiffness, tremors and slow movement are major which becomes worst over time.

There are not currently any blood or laboratory test which helps to diagnose PD, so diagnosis is based on patient’s medical history and neurological condition. Sometimes, doctors use brain scan or laboratory test though it is very difficult to diagnose PD accurately.
MPTP (1 methyl 1-4 phenyl 1, 2, 3, 6-tertahydropyridine):
Mptp was discovered when a drug addict accidently injected himself with synthetic heroin which is contaminated by MPTP. Scientist suggests that MPTP have demonstrated neurotoxic effects in number of primates. MPTP is drugs that cause a form of PD. When MPTP is metabolised in the body, it converts to neurotoxin that targets neurons specially dopamine producing neurons in substantia nigra.
Mechanism of MPTP:

Step 1: MPTP into CNS
Mptp is non toxic itself. Mptp is a lipophillic molecule that easily cross blood brain barrier.BBB is composed on tight junction of endothelial cells with the end feet of glial processes. Endothelial cells contain monoamine oxidises which converts MPTP into toxic metabolite MPDP+ in astrocytes and oxidizes into a toxic pyridinium ion (MPP+). Mpp+ cannot cross BBB which provide first line defebce against exogenous agents.
Step 2: role of glia in the toxification of MPTP
Mptp which is not converted into MPP+ enters into the brain and taken up by glial cells by some mechanisms which include monoamine and glutamate transporters. Glia cell also contain monoamine oxidises which convert MPtp into toxic metabolite MPP+ in astrocytes. MPP+ stimulates the up regulation of TNF-α, interlukin-1β and IL-6, and these up regulate inducible nitric oxide synthase (iNOS). iNOS produce large amount of nitric oxide (NO) which is uncharged and freely pass through membranes in pathological condition. Neurons of NO molecules are at risk for possible attack by derived nitrogen.
Step 3: release of MPP+ from glial
MPP+ is polar molecule so it cannot freely exit glial cells. This mechanism is unknown but scientist speculates that a specific transporter may actively move this molecule from glial cell.
Step 4: transport of MPP+ into dopaminergic Neuron
Midbrain contains large amount of dopaminergic transporter (DAT). MPP+ is take up into the cell from extracellular space through DAT. Selectivity of dopaminergic neurons to exogenous compound prevents the damage of midbrain neurons.
Step 5: effect of MPP+ on mitochondria
Mpp+ enters into the mitochondria by diffusion through inner membrane of mitochondria. The uptake of MPP+ into mitochondria is an electrical gradient within membrane. MPP+ has significant effect on mitochondrial functions. MPP+ inhibits cellular respiration by blocking the mitochondrial electron transport enzyme NADH (complex I). Studies also demonstrate that MPP+ has direct effect on complex III and IV of electron transport chain. The loss of cellular energy is due to the generation of oxygen free radicals which rearrange and form hydrogen peroxide. Further catalysis leads to formation of hydroxyl radicals. The energy depletion due to mpp+ interference with complexI-III has lead to number of potential therapies.
Step 6: nitration within dopaminergic Neurons
Nitric oxide (NO) which is produced by glial cell can enter cytosol of neuron via membrane diffusion. No and superoxide which is produced during inhibition of complex I, interact and produce peroxynitrite (oono-) which is one of the most destructive oxidising molecules. Many molecule are affected by OONO-, one of the potential target is tyrosine hydroxylase which is rate limiting enzyme in catecholamine synthesis. In the brain SNpc is most densely packed TH positive area which projects its dense TH positive fibers to the striatum. TH is often used as a marker for dopaminergic neuron numbers and indicator of neuron loss.

Dopamine is unstable compound that is subjected to hydroxyl radical attact in extracellular space. DA can be nitrated within neuron therefore may contribute degeneration of cells. Da is oxidised to DA quinine and undergoes a nucleophilic addition via sulfhydryl group and formulates 5-cysteinyl DA. In pathological situation, COX-2 facilitates the oxidation of DA.

Peroxynitrite is formed from NO and a superoxide radical inside neurons poses a serious threat to intracellular component (mitochondria).
Step 7: sequestration of MPP+ in dopaminergic neuron
Mpp+ can be transported into synaptic vesicles by Vesicular monoamine transporter (VMT2) which prevent the entry of MPP+ in mitochondria where it inhibit complex I. Scientist postulate that this sequestration may be a mechanism for attenuating the effects of any number of monoaminergic toxins. In humans, immunocytochemical localization of VMT demonstrates reduced expression in striatum.

Over transfixed cells of VMT2 were converted from MPP+ sensitive to MPP+ resistant cell which suggest a vital role for VMT2 in potentiating effects of MPTP.

Presence of Lewy bodies within neurons in SNpc is the hallmark of PD. Lewy bodies are ubiquitin and alpha-synuclein positive. Alpha synuclein determine that which molecule is toxic and which is a product of cellular metabolism. A number of cellular protein nitrated in PD tissues such as peroxynitrite engaged in nitration reaction. In PD, A specific antibodies recognize that alpha synuclein is protein which is nitrated in Lewy bodies and fingerprint of peroxynitrite induced nitration, 3 nitro tyrosine. Alpha synuclein has been nitrated as early as possible after MPTP administration. (Approximately 4 hour)
Step 8: release of dopamine from intracellular store
Dopamine is released into extracellular spaces and oxidation of dopamine produce hydroxyl radicals. These radicals lead to membrane damage and subsequent cell death. Some dopamine rapidly auto oxidizes and contributes to neurotoxicity. Formation of hydroxyl radicals apart from direct dopamine oxidation can modulate several processes like cell death, fragmentation of DNA and inhibition of NA+, K+, ATPase activity.
Step 9: glial cells
Glial cells contribute directly toxic effects of MPTP through mechanisms like mediation of free radical formation and damage of iNOS. As shown in step 2 that MPTP acts directly induction of cytokines which activates iNOS and damage dopaminergic neurons. Dopamine induces Heme oxygenase -1 (HO1) the rate limiting enzyme which plays a critical role in heme and iron homeostasis. Heme breaks down into CO, iron and biliverdin in specific SNpc environment. HO1 leads to neurotoxicity and also act as mitochondrial toxins which lead to call death. Astrocytes act as protective agent through several mechanisms, including their ability to act as ‘cellular buffers’ and synthesis and release of glutathione or its precursor’s glutamate, cysteine and glycine.

