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Introduction
• Alzheimer’s Disease (AD) is a progressive 
neurodegenerative disorder that affects 
approximately 5.7 million US citizens.
• The cause of AD is theorized to be related to 
the accumulation of various Amyloid-Beta 
species (Aβ) in the brain. 
• Curcumin, natural polyphenolic compound, 
has been shown to have an affinity to Aβ, 
which can serve as a fluorescent probe.
• This research investigated the fluorescence 
of mixtures of Aβ species and curcumin at 
different Aβ concentrations. 

Figure 1: Aβ  1-42 amino acid sequence with 
highlighted area of interaction with curcumin

Figure 2: Molecular structure of curcumin, the 
fluorescent probe

https://arcpointelkgrovevillage.wordpress.com/2014/01/08
/the-connection-between-cholesterol-alzheimers-disease/



Preparation 
of A𝛽𝛽-42 and 
Curcumin 
testing 
solutions:

• 5% curcumin in phosphate-buffered saline (PBS) 
was used as the fluorescent probe.

• 22.2 µM A𝛽𝛽-42 aggregates, 22.2 µM A𝛽𝛽-42 
oligomer and 22.2 µM A𝛽𝛽-42 monomer testing 
solutions were prepared according to reported 
procedure.

• Fluorescence measurements were performed 
using a Fluorescence Spectrophotometer.

• A𝛽𝛽-42 aggregates images were captured under a 
Fluorescence Microscope.



Fluorescence Microscopy Results

In the absence of the curcumin solution, 
the A𝛽𝛽 aggregates were indistinguishable 
from the background.

In the presence of the curcumin, the A𝛽𝛽
aggregates are clearly visible. 

Figure 3: 10 µL of Aβ Aggregate testing solution with (right) and without (left) 10 
µL of curcumin  solution captured by a fluorescence microscope  



Fluorescence of 
Curcumin in the 
Presence of 
20µL Aβ-42

• At the lowest Aβ 
concentration level (20 
µL), all curcumin-Aβ-42 
species mixtures produced 
relatively similar 
fluorescence emissions 
and varied insignificantly 
from one another. 

Figure 4: Fluorescence of Curcumin in the Presence of 20µL Aβ-42.



Fluorescence of 
Curcumin in the 
Presence of 
100µL Aβ-42

• Comparing the spectra of 
the curcumin-monomer and 
the curcumin-oligomer 
mixtures, the latter showed 
a relatively small blue-shift 
of 15 nm.

• Curcumin-aggregate 
mixture displayed a much 
smaller  fluorescence 
intensity.

Figure 5: Fluorescence of Curcumin in the Presence of 100µL Aβ-42.



Fluorescence of 
Curcumin in the 
Presence of 
200µL Aβ-42

• Fluorescence of the 
curcumin-aggregate 
mixture was quenched. 
Emission peak was blue-
shifted.

• Emission peak of the 
curcumin-oligomer 
mixture was blue-shifted 
and had a slight decrease 
in peak intensity.

Figure 6: Fluorescence of Curcumin in the Presence of 200µL Aβ-42.



Fluorescence of 
Curcumin in the 
Presence of 
400µL Aβ-42

• Curcumin in the 
presence of  400 µL of Aβ 
species showed similar 
fluorescence spectra to 
the 200 µL Aβ species.

Figure 7: Fluorescence of Curcumin in the Presence of 400µL Aβ-42.



Comparison 
of Spectra



Conclusion

• Curcumin interacts differently with soluble monomer, oligomer and insoluble aggregate 
Aβ species. 

• The fluorescence peak intensities and peak positions changed with the type of Aβ species 
as well as their concentrations.

• When there is a greater amount of Aβ species present, the change in fluorescence 
intensity and shifting are more evident.

• Under a fluorescence microscope, Aβ aggregates showed no fluorescence under blue light 
irradiation. However, upon the addition of curcumin, Aβ aggregates became visible.
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