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Abstract—Oxidative stress and inflammation are factors contrib-
uting to progressive death of dopaminergic cells in Parkinson’s 
disease (PD). Recent studies demonstrated that morphine’s bio-
synthetic pathway coupled with nitric oxide release has been 
conserved throughout animal and human evolution. Our objec-
tive was to evaluate whether or not morphine alleviated oxida-
tive stress and inflammation in cells, as well as increased cell 
viability, under PD-like conditions. We found that morphine sig-
nificantly inhibited rotenone-induced dopaminergic cell death 
in human nerve cells in addition to finding that naloxone hydro-
chloride (HCl), an opiate antagonist that can block morphine’s 
effect. Our study proposes that morphine stimulates nitric oxide 
signaling mechanism by binding to its receptor, thus providing 
effective protection against oxidative stress and inflammation. 
Therefore, regulation of morphine biosynthesis may yield new 
treatments for Parkinson’s disease. 

I. INTRODUCTION
 PD is the second most common neurodegenerative disorder in 

the United States, affecting over 1 million Americans. PD is com-
monly treated by preventing Lewy-bodies’ formation with L-Do-
pa. One novel treatment is through introducing morphine, an opi-
od, to degenerating neurons [1]. Morphine binds to µ3 receptors on 
cell surfaces and mitochondrial membranes, triggering a signaling 
pathway that results in mitochondria releasing nitric oxide [2], and 
binds to reactive oxygen species (ROS).This may alleviate the ef-
fects of PD by preventing the release of excess ROS by inhibiting 
complex I of the electron transport chain [3]. 

I I . METHODS
Human neuroblastoma cells (HTB-11) were used. Rotenone was 

used to simulate PD, as it is obtainable and reproducible, causes 
cell death by mitochondrial dysfunction [4], and aggregates α-sy-
nuclein proteins [5]. Naloxone HCl, a morphine inhibitor, was used 
to block morphine’s effect on the cell. A MTT assay was performed 
to measure the HTB-11 cells’ viability; cells were treated and in-
cubated for 24 hours. Then, 5µL of MTT was added and the cells 
were incubated for 3.5 hours. The growth media was removed and 
100µL of stop solvent was added, which were then covered in tin-
foil and put on the orbital shaker for 15 minutes; a plate reader 
measured the wavelength of the cells.

III . RESULTS
The fixed wavelength for detection of each well was 570 nm. A 

higher wavelength indicated higher cell viability, due to a direct 
relationship between wavelength and cell viability. Morphine im-
proves the viability of cells with rotenone-induced oxidative stress. 
The cell viability percentages are recorded in table 1. 
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Table 1. HTB-11 cell viability wavelength in nanometers and percent of 
control. 10µL of rotenone, morphine, and naloxone at 10-5 M were placed 
in different solutions. R & M represent morphine and rotenone. R, M & T 
represents rotenone, morphine, and naloxone HCl. 

IV. DISCUSSION
The results of the study demonstrate that morphine prevented 

excess ROS, increasing cell viability by 7%, proving to be a new 
treatment for PD that may be used in junction or replace the L-DO-
PA treatment. Further studies must be conducted on morphine’s 
effects on α- synuclein, as Lewy bodies are connected to PD and 
must be examined further in order to fully treat PD. In addition, 
future tests on varying doses of morphine can significantly impact 
morphine’s possibility as a treatment for PD.

V. CONCLUSION
The cell viability of R&M was 65.81%, compared to rotenone’s 

viability of 59.36%. Morphine alleviated the oxidative stress ro-
tenone put on the cells and morphine increased the cell viability, 
proving it to be a possible treatment for PD.
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