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Amyloid specific antibodies are not necessary to detect amyloid
plaques in Alzheimer’s disease

Alzheimer’s disease (AD) is an age-related neurological disorder which impairs learning, memory, and
cognition. Gradual accumulation of amyloid beta protein (Ap) is one of the hallmark pathologies of this
disease. Early detection of the presence of AP in AD brain has become increasingly more important as new
treatments that appear to slow the progression of this disease are developed. Current histochemical
detection of AP palques is solely dependent upon AB-specific antibodies, which are costly and the process
of using them to label plaques are time consuming. In this context, detection of AP plaques by labeling
them with curcumin (Cur) provides a simple, easy, inexpensive and alternative means of processing in
post-mortem brain tissue of AD. In addition, because of its intense fluorescent activity, high-affinity, and
specificity for AP (similar to the AP antibody), as well as structural similarities with traditional amyloid
binding dyes, Cur is a promising candidate for labeling and live imaging of AP plaques in the brains of AD
patients. Using AB-specific antibody (6E10 and A11), we confirmed that Cur co-localized almost
completely with AP antibodies. In addition, Cur also labeled intracellular AB-aggregates, and labeled
different types of AB-plaques, including core, neuritic, diffuse and burned-out types of plaques. Our finding
confirmed the high affinity of Cur to AP, reinforcing the potential use for monitoring AB-plaques in post-
mortem brain and in living tissues. Recently, Cur derivatives have also been used as potential positron
emission tomographic (PET) probes for amyloid imaging and for retinal scans to detect AP in animals and
humans.

Because of its lipophilic nature, Cur provides greater solubility and fluorescent activity in lipid or
hydrophobic environments and the hydrophobic nature within the core of AB-plaques makes it easier to
interact with Cur, producing intense fluorescent activity. Therefore, a lipidated formula, such as those
found with solid lipid particles conjugated with Cur (SLCP), show greater binding to AP plaques than
natural Cur. We compared the labeling and imaging capability of dietary Cur, SLCP, and other traditional
amyloid binding dyes with AB-specific antibody on post-mortem brain tissue from SXFAD mice and found
that the number of AB-plaques labeled by traditional amyloid dyes, such as Congo red (CR) and Thio-S,
were significantly less as those detected by dietary Cur, SLCP, and the antibody to AP, suggesting that
these classical anti-amyloid compounds have less affinity for binding to AP plaques than Cur or SLCP.

To date, several well-characterized dyes, compounds, and antibodies are available for detecting A}
plaques, but these are much more expensive than Cur. Moreover, detection of AB-plaques using these
conventional antibodies is time consuming, and requires several accessory chemicals. AB-plaque labelling
by Cur is very simple and rapid and represents a relatively inexpensive method, which produces high
fluorescent intensity when it binds to AB-plaques. Moreover, fluorescent activity of Cur is very stable, with
no extra care needed, requiring minimal amounts (nanomolar level) to label AB-plaques, and is very
specific to different species of AP, including oligomers and fibrils, as is the case with AB-antibodies, but
not by many of the other traditional anti-amyloid labeling dyes.
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Features AB-antibody Cur and NC Thio-S Congo red
Duration of Need ~24-48 h for 10-30 min 10 min 60 min
staining immunohistochemically
localization of Af-
plaques
Accessory  Required several Nothing 1s required  Requires a few Requires very few
chemicals accessory chemicals. other than Cur/NC chemicals. such as  chemicals such as
including secondary and methanol for ethanol NaOH. ethanol
antibodies for detection  Af-plaque detection
of ApB-plaques in tissue in post-mortem
brain tissue
Cost Costly: one Af-specific ~ Cost effective: lg Cost effective: 1g  Cost effective: 1g
antibody vial require Cur cost ~$3 (USD). ~$5 (USD). canbe CR cost >$35
~$200-300 (USD) and can be used or used for tew (USD). and can be
several other types tissues used for several
of tissue tissues
Specificity  Different antibodies are ~ Cur and NC can Can bind only Can only bind
required for Ap bind to both Ap fibrils, not with Af-
oligomers and fibrils oligomers and fibrils  monomers. or protofibrils and
oligomers fibrils [48.49]
Stability Depends on the dye Very stable. even in  Stable in methanol ~ Stable in ethanol
attached to secondary room temperature
antibody when bound with A}

Care after

Needs extra care after

Not as light-

Light sensitive

Not light sensitive

staining staining. such as being sensitive and more
kept in the dark and stable at room
frozen all the time temperature
Microscope  Compound light or Fluorescent Fluorescent Light microscope
required fluorescent (depending or polarized
on use of secondary microscope or
antibody) polarize filter
Backgroun  Generally no Very less High background  Less background
d staining background background due to binding
with lipid
membrane or lipid
compounds
present in cell
In vivo Ap- Mav not be applicable Highly applicable May not be May not be
imaging applicable applicable

Tab. 1. Comparisons of use of Cur, SLCP, Thio-S and CR for labeling and imaging AP plaques relative to AB-specific antibody.

Conclusion

Curcumin is an ideal fluorophore and possess the requisite profile for labeling and imaging of A plaques
in AD brain tissue. It can be used as an alternative to AB-specific antibody for labeling and imaging of AB-
plaques ex-vivo and in vivo. It can provide an easy and inexpensive means of detecting AB-plaque load in
post-mortem brain tissue in animal models of AD.
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