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What is Alzheimer’s disease (AD)?

Alzheimer’s disease is an 

irreversible, progressive brain 

disease that slowly destroys 

memory and thinking skills.memory and thinking skills.

Although the risk of developing AD increases with age – in 

most people with AD, symptoms first appear after age 60 –

AD is not a part of normal aging. It is caused by a fatal 

disease that affects the brain.



• AD is the most common 
cause of dementia among 
people age 65 and older.

• Scientists estimate that 

• By 2050, 13.2 million older 

people are expected to have AD 

Alzheimer’s Disease

• Scientists estimate that 
around 4.5 million people 
now have AD.

• For every 5-year age 
group beyond 65, the 
percentage of people with 
AD doubles.

if the current numbers hold and 

no preventive treatments 

become available.



Inside the Human Brain

Neurons
• The brain has billions of 

neurons, each with an 

axon and many dendrites.

• To stay healthy, neurons 

must communicate with must communicate with 

each other, carry out 

metabolism, and repair 

themselves.

• AD disrupts all 

three of these 

essential jobs.



The brains of people with AD have an abundance 

of two abnormal structures:

• beta-amyloid plaques, which are dense 

Plaques and Tangles: The Hallmarks of AD

• beta-amyloid plaques, which are dense 

deposits of protein and cellular material 

that accumulate outside and around nerve 

cells

• neurofibrillary tangles, which are twisted 

fibers that build up inside the nerve cell





Amyloid precursor protein (APP) is the 

precursor to amyloid plaque. 

1. APP sticks through the neuron 
membrane.

Beta-amyloid Plaques

membrane.

2. Enzymes cut the APP into fragments 
of protein, including beta-amyloid.

3. Beta-amyloid fragments come
together in clumps to form plaques.

In AD, many of these clumps form, disrupting the 

work of neurons. This affects the hippocampus 

and other areas of the cerebral cortex.



Alzheimer’s Disease



• Zn at concentrations of 300 nM can 

rapidly destabilize Aβ and lead to 

fibril formation

• Free Cu is extremely efficient in the 

Aβ is a bi valent metal depot 

• Free Cu is extremely efficient in the 

generation of free radicals and has 

been shown to induce partial 

aggregation of Aβ

• The increase of Fe in this micro-

environment possibly could catalyze 

further free radical generation, thus 

leading to an increase in Aβ fibril 

Cu (∼400 µM) 

Zn (∼1 mM) 

Fe (∼1 mM) 



• First of which is to find a compound that has more affinity to proteins than

metals. However in practice it is impossible to design such compounds since Aβ

is shapeless in the absence of metals.

• The second way is to find compounds with affinity to metals.

Second solution is actually to use the metal chelators in treatment of AD. 

There are two logic ways to prevent binding of metals to 

proteins

Second solution is actually to use the metal chelators in treatment of AD. 

�Although there are number of metal chelators which are used in the 

treatment of metal deposition disease since  long years ago 

approved by FDA, non of them is suitable to use in the treatment of 

AD due to their neurotoxicity effect. 

�The more important, all of known metal chelators are hydrophilic 

which means they are not able to cross Blood Brain Barrier (BBB).



Pharmacotherapy is focussed on symptomatic benefit and slowing disease

progression, but a number of possible disease modifying and preventive

strategies based on current understanding of AD pathophysiology are

under investigation.

There is currently no cure for most forms of dementia 

including AD.

Ginkgo 

Before the development of modern medicine people relied on a large 

arsenal of natural remedies for the treatment of CNS related maladies. 

In western societies, here has been increasing interest in herbal 

medicines, which are often perceived as a more ‘natural’ and ‘soft’ 

treatments compared to synthetic drugs.

Ginkgo 

biloba

Galanthus 

woronowii

Curcuma 

longa

Rosemarinus 

officanalis



There are very few reports on natural metal chelators

and this is where synthetic metal chelators are

neurotoxic.

Although there are quit much reports on metalAlthough there are quit much reports on metal

chelating activity of natural sources, almost all of

them are based on only chelating Fe+2 and very few of

them report the chelating activity against all divalent

metals: Fe+2, Cu+2 and. Zn+2. However latter metal ions

are more important in treatment of AD.



The word chelation is derived 

from Greek χηλή, chēlē, meaning "claw"

Chemically, the chelating agent is claw shaped and attacks a positively

charged metal and surrounds it making it inactive and eventually

removes it from the body.



Both synthetic and natural product studies on metal chelators done 
since now, gave us very precious data about structure-activity 

relationship of these compounds. 



Assist. Prof. Dr. Abdulselam Ertaş (Dicle University, Diyarbakır)





• Astragalus leporinus, 

• Astragalus schizopterus, 

• Astragalus distinctissimus, 

• Centaurea lycopifolia, 

• Centaurea balsamita, 

• Centaurea Iberica, 

• Centaurea diffusa, 

• Calystegia silvatica, 

• Hypericum capitatum, 

• Hypericum triquetrifolium, 

• Sedum sediforme, 

• Cardaria draba subsp. draba, 

• Carlina corymbosa, 

• Pulicaria dysenterica, 

Studied plants consisted of

• Centaurea diffusa, 

• Centaurea urvillei subsp.

urvillei, 

• Verbascum flavidum, 

• Stachys thirkei, 

• Melissa officinalis subsp.

officiinalis, 

, 

• Pulicaria dysenterica, 

• Onopordum polycephalum, 

• Onopordum carduchorum

• Gundelia tournefortii L. 

var. tournefortii, 

• Scolymus hispanicus, 

• Rosmarinus officinalis



Fe+2 Chelating was measured using Decker and Welch (1990)’s method with 

basic modifications to correct the deviations raised from extract’s colour
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Cu+2 and Zn+2 Chelating Activity

Murexide is used in analytical chemistry as a complexometric indicator for 

complexometric titrations and as a colorimetric reagent for measurement of calcium 

and rare earth metals
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Cu+2 Chelating Activity of Verbascum flavidum
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Zn+2 Chelating activity of plant extracts
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Zn+2 Chelating Activity of Verbascum flavidum
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PDTC and Alzheimer



Tight Junctions in Blood Brain Barrier



Nano Drug Delivery Systems



Passing Trough BBB



Surface modification of Nano Drug Delivery Systems



Receptor Mediated Endocytosis



Biodegradable  Poly Lactide-co-Glycolide  (PLGA, 50:50) 



Apolipoprotein E-4 and its Role in Alzheimer’s Disease



Drug Loading and Apo E-4 Incorporation

Coating the nano-drug 

delivery system with Tween 80 

is necessary for better is necessary for better 

incorporation of protein with 

polymer

Protein less incorporates with 

performed particles and 

better incorporates with it in 

co-miccellisation method



Hydrodynamic Size of PLGA Particles
No significant changes happen upon loading plant extracts or synthetic compound



Apo E-4 incorporated PLGA Particles



Stability of PLGA Nano-Particles





Metal Protein Aattenuating Activty

A- Tris Base pH= 7.4

Aβ 1-42 + CuCl2 � 1 H., 37oC� Aggregation
Aggregates are visible under microscope

B-

Aβ 1-42 + CuCl2 + EDTA� 1 H., 37oC� Aggregation
+ Verbascum flavidum extract+ Verbascum flavidum extract

+ Rosmarinus officinalis extract

+ PDTC

� Centrifuge �measure the protein amount in supernatant 

usning SDS-PAGE

C- a) Aβ 1-42 + CuCl2 � 1 H., 37oC� Aggregation

b) +EDTA or +V.f or +Ro or +PDTC

� Centrifuge �measure the protein amount in supernatant 

usning SDS-PAGE



Results of SDS-Page



Conclusion

• Verbascum flavidum and Rosmarinus officinalis are 

promisng Metal Chelators while Ro is the more trustable 

one because of its well known toxicity profile

• Pyrrolidine Dithiocarbamate (PDTC) is a very convenient 

compound to establish more investigagtions on it in the 

frame of Alzheimer’s disease treatment

• Both natural and synthetic metal chelators show better 

activity in prevention of Alzheimer’s disease than in 

treatment of it  
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Ph.D. Candidate Burak Çelik

and
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Let Us Meet AgainLet Us Meet AgainLet Us Meet AgainLet Us Meet Again

We welcome you all to our future We welcome you all to our future 
conferences of OMICS conferences of OMICS 

International  International  

Please Visit:Please Visit:

http://integrativebiology.conferenceseries.cohttp://integrativebiology.conferenceseries.co
m/m/

http://conferenceseries.comhttp://conferenceseries.com//

http://http://www.conferenceseries.com/geneticswww.conferenceseries.com/genetics--
andand--molecularmolecular--biologybiology--conferences.phpconferences.php


