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Abstract

Background: Parkinson’s disease (PD) is a progressive neurodegenerative disorder marked by
dopaminergic neuronal loss, mitochondrial dysfunction, and oxidative stress. Current therapies
focus largely on symptom relief without modifying disease progression. Novel interventions
targeting mitochondrial health and redox balance, such as methylene blue (MB) and nanobubble-
based therapies, offer emerging therapeutic potential. Case Report: A 71-year-old male with a 22-
year history of idiopathic PD (Hoehn & Yahr stage III) received 48 intravenous infusion sessions over
70 days. The regimen included hydrogen-oxygen nanobubbles, gasotransmitters (e.g., nitric oxide),
and titrated doses of MB. Baseline medications were continued unchanged throughout therapy.
Quantitative assessments demonstrated a clinically significant improvement: the UPDRS-III motor
score decreased from 28 to 18 (-35.71%), Timed Up and Go (TUG) time improved from 15 to 3
seconds, and 10-Meter Walk Test (10MWT) speed increased from 0.5 m/s to 1.0 m/s. The patient also
reported enhanced stamina, clearer speech, and reduced tremor. No serious adverse events occurred.
Conclusion: This case supports the potential of combined nanobubble and methylene blue therapy
as a promising adjunct in PD treatment. Notable improvements in motor function and quality of life
were observed without adverse effects. While these results are encouraging, further validation
through controlled clinical trials is warranted to assess efficacy, safety, and underlying mechanisms.
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Introduction

Dysfunction in mitochondria is essential to understanding how Parkinson’s Disease (PD)
develops [1], influencing both sporadic and hereditary cases due to reduced ATP synthesis and
greater sensitivity to oxidative stress [2,3]. The heightened metabolic demands of dopaminergic
neurons render them particularly sensitive to such bioenergetic deficits, which, alongside impaired
mitochondrial quality control mechanisms, exacerbate neuronal degeneration [4,5]. In light of this,
fresh therapeutic avenues, encompassing mitochondria-focused and gene therapy techniques [6], are
underway to boost mitochondrial health, alleviate oxidative pressure [5], and deal with a-synuclein
accumulation [3], possibly influencing the advancement of the disease.

Methylene blue (MB) presents significant therapeutic possibilities for Parkinson’s disease (PD)
through its wide-ranging biological mechanisms, such as acting as an alternate electron carrier within
the mitochondrial electron transport chain, which raises ATP synthesis and lowers oxidative stress—
a vital consideration given the mitochondrial dysfunction evident in PD [7-9]. Evidence of MB’s role
in safeguarding neurons is reflected in its function to enhance brain-derived neurotrophic factor
(BDNF) and trigger crucial pathways that support the health of dopaminergic neurons [10].
Concurrently, innovative therapeutic approaches utilizing nanobubbles and gaseous transmitters,
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like hydrogen sulfide [11], have exhibited neuroprotective effects by mitigating neurotoxin-induced
deficits and enhancing mitochondrial function through improved oxygen delivery [12]. Furthermore,
advancements in nanotechnology facilitate more effective central nervous system drug delivery
[13,14] and protection against oxidative stress [15], revealing promising avenues for PD treatment
[16].

The precise mechanisms by which MB, nanobubbles, and gaseous transmitters exert their
therapeutic effects need to be further elucidated, particularly in the context of PD’s multifactorial
nature. Furthermore, the long-term safety, tolerability, and efficacy of these approaches must be
rigorously assessed through well-designed clinical trials before widespread clinical application can
be recommended.

Methods

Study Design: This study is a descriptive case report documenting the effects of a combined
intravenous nanobubble and methylene blue (MB) therapy in an elderly patient diagnosed with
advanced-stage Parkinson’s disease (PD). It was conducted as a longitudinal observational study
without a control group and aimed to evaluate changes in motor function and quality of life during
and after the intervention period.

Subject: The subject was a 71-year-old male with a 22-year history of idiopathic Parkinson’s
disease, classified as Hoehn & Yahr stage III.

Intervention: The therapy consisted of 48 sessions of intravenous infusion over a period of 70
days (April 23 - July 1, 2025), administered five times per week. Each infusion session involved a
combination of the following;:

Hydrogen-oxygen (HHO) nanobubbles, Gasotransmitters (primarily nitric oxide/NO),
Methylene blue (MB), with dosage titrated based on the patient’s clinical tolerance. The composition
and volume of the infusates were adjusted according to an internal clinical protocol. The patient was
closely monitored during and after each session for any adverse reactions.

Measurements and Evaluation: Quantitative and qualitative evaluations were performed before
and after the intervention using the following assessments: Unified Parkinson’s Disease Rating Scale
Part III (UPDRS-III): to assess motor symptoms specific to PD, Timed Up and Go (TUG) Test: to
evaluate mobility and balance, 10-Meter Walk Test (10MWT): to assess gait speed. Measurements
were recorded at baseline and after the final infusion session (Day 70). In addition, ongoing clinical
observations were conducted throughout the treatment course to document subjective and objective
changes in postural stability, speech clarity, tremor, physical stamina, and duration of activity
without fatigue.

Safety and Ethics: Adverse events were monitored and recorded throughout the intervention
period. Written informed consent was obtained from the patient for both the therapy and the
publication of this case report.

Result

The patient was a 71-year-old male with a 22-year history of idiopathic Parkinson’s disease (PD),
initially classified as Hoehn & Yahr stage III. At baseline, he presented with gait instability, slow
ambulation, hypophonia (low voice volume), a right-hand tremor, right-dominant postural rigidity,
and fatigue that limited his ability to walk or stand for more than 15 minutes. He was maintained on
Madopar® (levodopa/benserazide) 1.5 tablets per day, Equfina® (safinamide), metformin 500 mg BID,
a beta-blocker, and vitamin B12 supplementation —none of which were altered during the treatment
course.

The intervention consisted of 48 sessions of intravenous infusion over a 70-days period (April
23 —July 1, 2025), administered 5 times per week. Each infusion included hydrogen-oxygen (HHO)
nanobubbles, nitric oxide (NO), and other gasotransmitters (GTs), combined with methylene blue
(MB). MB dosage was adjusted based on clinical tolerance.
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Quantitative outcomes showed clinically meaningful improvements across multiple motor
performance metrics. The patient’s Unified Parkinson’s Disease Rating Scale Part III (UPDRS-III)
motor score improved from 28 to 18, representing a 35.71% reduction. His Timed Up and Go (TUG)
time decreased from 15 to 3 seconds, and his 10-Meter Walk Test (I0MWT) speed doubled from 0.5

m/s to 1.0 m/s. These improvements are summarized in Table 1.

Table 1. Quantitative Comparison of Motor Function Pre- and Post-Therapy.
Change

Parameter Pre-Therapy  Post-Therapy
UPDRS-III (motor score) 28 18 -10 (-35.71%)
Timed Up and Go (TUG) 15 seconds 3 seconds -12 seconds
0.5m/s 1.0 m/s +0.5 m/s (100%
increase)

10-Meter Walk Test (I0OMWT) Speed

The clinical progression was also monitored qualitatively across infusion sessions. Early signs
of improvement began as early as session #6, with reported increases in physical energy. Subsequent
sessions were associated with enhanced gait stability, improved postural control, better voice clarity,
and decreased tremor. By session #20, the patient could walk and stand for up to three hours without
fatigue. The trajectory of these functional improvements is illustrated in Figure 1.
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Figure 1. Timeline of Clinical Improvements per Infusion Session. Each point marks an infusion session where
specific clinical improvements were noted, showing a consistent trend toward enhanced motor function and

vitality over the course of therapy.
Aside from a brief episode of facial flushing during infusion #4 that resolved spontaneously, no

adverse effects were reported. The patient expressed feeling “stronger, lighter, and more balanced,”
with notable improvements in stamina, speech clarity, and reduced tremor. He reported greater

independence and satisfaction with his daily function following the therapy.

Discussion
This case report highlights meaningful motor and functional improvements in a 71-year-old
patient with advanced Parkinson’s disease (PD) following 48 sessions of intravenous nanobubble and
methylene blue (MB) therapy. The observed 10-point reduction in the Unified Parkinson’s Disease
Rating Scale Part III (UPDRS-III) motor score exceeds the minimal clinically important difference
(MCID) of 3.25 points, indicating a clinically significant benefit [17]. Improvements in the Timed Up
and Go (TUG) test and the 10-Meter Walk Test (10MWT) further reflect enhanced gait stability and
mobility, which are essential for fall prevention and overall quality of life in PD patients [18].
Emerging evidence suggests that gasotransmitters —such as hydrogen sulfide (H,S), nitric oxide
(NO), carbon monoxide (CO), and hydrogen—offer therapeutic promise in neurodegenerative
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diseases through their antioxidant, anti-inflammatory, and anti-apoptotic properties [19]. These
molecules may protect vulnerable neuronal populations and potentially slow disease progression,
thus presenting an avenue beyond traditional symptomatic treatment [20]. Hydrogen nanobubbles,
in particular, have demonstrated both safety and metabolic benefits in preclinical and clinical
contexts, supporting their utility in managing neurodegenerative conditions [21,22]. Moreover, the
nanoscale size of these delivery vehicles may facilitate penetration of the blood-brain barrier (BBB),
enhancing the bioavailability of therapeutic agents in affected brain regions [23].

Methylene blue contributes synergistically to this approach by acting as a mitochondrial
enhancer. It serves as an alternative electron carrier in the mitochondrial respiratory chain,
supporting complex IV activity and improving ATP production. MB also possesses antioxidant
properties and functions as a monoamine oxidase inhibitor —effects that together may counteract the
mitochondrial dysfunction and oxidative stress implicated in PD pathogenesis [21,22,24]. The
combined use of MB and gasotransmitters may thus address multiple pathological mechanisms of
PD, including impaired mitochondrial bioenergetics, neuroinflammation, and oxidative damage—
areas often left unaddressed by current dopaminergic therapies [20,24].

Despite the encouraging results, several limitations must be acknowledged. This was a single-
subject case report without a placebo control or mechanistic biomarkers such as neuroimaging or
serum oxidative stress profiles. The observed improvements, while objective, must be interpreted
with caution in the absence of long-term follow-up and a control group. Moreover, the durability of
these clinical gains remains unknown. Nonetheless, this case aligns with growing evidence that
nanotechnology-based drug delivery systems may offer promising adjunctive strategies in PD
management by overcoming BBB-related limitations and enhancing the precision of
neurotherapeutic targeting [19,23]

Looking forward, larger controlled clinical trials incorporating both clinical and mechanistic
endpoints are essential to confirm the efficacy of combined nanobubble and MB therapy. Such studies
could clarify not only the therapeutic potential but also the biological underpinnings of this
multimodal intervention, potentially paving the way for novel, disease-modifying strategies in PD.

This case report has several limitations that must be acknowledged. First, it involves a single
subject without a control group, limiting the generalizability of the findings. The absence of placebo
control prevents any definitive conclusions about causality, as spontaneous fluctuations in
Parkinson’s symptoms or placebo effects cannot be ruled out. Additionally, there were no
mechanistic biomarkers, such as neuroimaging or biochemical assays, to objectively confirm the
underlying physiological changes associated with the intervention. Finally, the long-term durability
of the observed clinical improvements remains unknown, as follow-up beyond the 49-day treatment
period was not conducted. These limitations underscore the need for larger, controlled studies with
extended observation periods and mechanistic endpoints.

Conclusions

This case supports the potential role of intravenous nanobubbles and methylene blue as a
clinically effective intervention in Parkinson’s disease. The observed improvements in motor and
functional outcomes justify further investigation through well-powered, controlled clinical trials
aimed at validating efficacy and exploring underlying mechanisms.

Conflicts of Interest: The authors declare no conflicts of interest.
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