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INTRODUCTION:

Parkinson’s Disease (PD) is a chronic neurodegenerative disorder, which is
characterized by the loss of dopaminergic neurons whose cell bodies are located in
the substantia nigra pars compacta (SNpc) and project to the striatum. The
initiation of this neuronal degeneration is not known, however the process of
neuronal loss is suggested to occur via apoptosis rather than by necrosis (1). With
the onset of the neurodegeneration of these neurons is the associated loss of the
neurotransmitter, dopamine (DA), from its nerve endings and its subsequent
release in the striatum. The major symptoms which are observed due to the
progressive loss in function of the nigro-striatal dopaminergic neurons may be one
or more of the following: resting tremor, rigidity, bradykinesia and/or postural
instability. The actual clinical manifestation of the disease in any one patient is
highly dependent upon the degree of severity of the neuronal loss, age of the
patient and the length of time passed between the onset of the symptoms and the
time of diagnosis. Early detection is important in order to institute a therapeutic
strategy to relieve the symptoms and/or delay the progression of the disease state.
The major treatment strategy currently used is to affect the function of DA.
Because systemically administered DA does not cross the blood-brain barrier;
Levodopa (pro drug) is administered, which is taken up into the brain. Since
Levodopa is metabolized both peripherally and centrally to DA by a DOPA
decarboxylase, carbidopa an inhibitor of this enzyme is administered in
combination with Levodopa to decrease its metabolism peripherally increasing its
uptake into the brain. DA agonists and monamine oxidase-B (MAO-B) inhibitors
are also administered as a monotherapy or as an adjunct to Levodopa-carbidopa
(Sinemet) therapy, depending upon the clinical condition. Taking a very different
approach in the treatment of PD, Borromei et al. in 1996 showed that hyperbaric
oxygen (HBO) therapy appeared to be effective in ameliorating many of the
behavioral and motor deficits observed in PD patients (2). The objective of this
study was to determine whether HBO therapy might enhance the effects of an
antiparkinson treatment in a PD patient as an adjunct therapeutic modality.

METHODS:
Brief patient history: A 72 year old male was diagnosed with idiopathic PD and



placed on Sinemet (10/100) three doses 3 times daily. One year after diagnosis for
PD the patient was diagnosed with total occlusion of the right coronary artery. A
successful total occlusion angioplasty was performed and he was placed on
Lopressor and Lipitor 10 mg daily. There were no complications from this surgical
procedure. Eighteen months after being diagnosed as a PD patient he was treated
with hyperbaric oxygen (HBO) at 1.9 ATA for 90 min. The patient was treated
daily 5 times each week for 5 weeks (25 treatments). During the treatment the
patient gradually reduced his dose of Sinemet until he was completely off of this
medication between the 3rd and 4th week of HBO treatment. At this point his
physician placed him on selegiline 10mg twice daily. Clinical testing: The
patient’s voice and speech were evaluated by a speech-language pathologist, and
the Jebsen-Taylor hand function test was performed by an occupational therapist
prior to and after the end of the HBO therapy. The patient was informed of all
aspects of hyperbaric oxygen therapy, including all risks of adverse effects
according to the Declaration of Helsinki. The patient also signed an informed
consent form detailing the treatment and the rights of the patient.

RESULTS:

Voice and speech. There was little change in the overall evaluation of voice and
speech after HBO therapy. Communication status changed very little. He appeared
to be talking more and his rate was somewhat improved. He still had difficulty
projecting his voice. Jebsen-Taylor Hand Function Test. The results of this test are
shown in Table 1. In testing the dominant hand there were small increments of
improvement after HBO. The total improvement was more than 10%, while the
improvement in the non-dominant hand was nearly 32%. During the treatment
period, the patient voluntarily reduced his Sinemet doses until he was completely
off the drug after 3-4 weeks of HBO therapy, which was an unexpected result. He
has continued to remain off of Sinemet therapy. No complications or adverse side
effects such as myopia were observed. The long-term exposure of HBO was
tolerated well by the patient.

DISCUSSION:

PD is characterized by the loss of dopaminergic neurons of the nigro-striatal
pathway. It is not clear how this neuronal degeneration is initiated, but there
appears to be a number of potential ways in which this might occur in any one
individual, including genetics, disease, drugs or other chemicals, oxidative stress
and/or other environmental factors. However, once it is initiated there seems to be
agreement that the degenerative process involves apoptosis and not necrosis. The
results of this study suggest that HBO might be a possible new modality of
treatment for PD because it appeared to be able to replace Sinemet as a therapeutic
regimen. The mechanism by which the HBO effect might be occurring may be
partly due to an anti-apoptotic effect. It has been shown that HBO increased the



expression of Bcl-2 protein, a major anti-apoptotic protein, in treating forebrain
cerebral ischemia in gerbils (3). The Bcl-2 protein has also been elevated by
repeated HBO treatment in normal gerbils (4). So it is possible that HBO in this
study inhibited the apoptotic pathway involved in the progressive neuronal
degeneration by stimulating the expression of the Bcl-2 proteins. Other possible
HBO effects should not be discounted such as improved oxygen perfusion due to
increased extravascular oxygen diffusion and to possible angiogenesis (5). Axonal
repair and regeneration and/or synaptogenesis could occur due to increased
expression of neurotrophin(s), since HBO has been shown to increase vascular
endothelial growth factor (6) and act synergistically with platelet derived growth
factor and transforming growth factor-beta (7). The results of this case study agree
with much of the results observed in the clinical study by Borromei and his
coworkers. It is not clear from their study whether some of their patients were
concurrently being treated with anti-parkinson drugs. In our study, HBO replaced
the Sinemet therapy and appeared to improve the clinical condition. Thus, results
from this case study suggest that HBO therapy might be a potential therapeutic
modality in treating patients suffering from PD without causing untoward side
effects such as dyskinesia observed in long-term Sinemet therapy. In conclusion,
we suggest that HBO therapy might be neuroprotective in nature to the
nigrostriatal neurons by acting as an antiapoptotic process. This could stabilize
neuronal function, thereby potentially decreasing the progression of the
neurodegeneration observed in Parkinson’s Disease.
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Table 1. Jebsen-Taylor Hand Function Test.
Clinical Testing : Time (in sec) || Pre-HBO || Post-HBO || Pre-HBO || Post-HBO
Dominant Hand Non Dominant Hand
Writing 14 12 41 28
Card Turning 7 6 8 4
Manipulating Small Objects 11 11 11 7
Simulated Feeding 11 10 12 12
Stacking Small Objects 8 5 13
Lifting Large Light Objects 11 10 9
Lifting Large Heavy Objects 8 6 7
Total 70 60 101 70

Hyperbaric oxygenation in the complex treatment of Parkinson disease
[Article in Russian]
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Hyperbaric oxygenation (HBO) was used for the treatment of 64 patients suffering
from parkinsonism of different etiology. HBO sessions were provided daily, 8-12
per course, the treatment pressure amounted to 1.3-2 atm exposure to 40-60
minutes. The beneficial effect was marked in 55 patients. The results of the
treatment turned out better in vascular parkinsonism, in patients under 65 years,
with a disease standing of 1-5 years. The akineticorigid syndrome regressed to a
greater degree, whereas in trembling hyperkinesis, HBO turned out to be less
potent.
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