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20.1 Mainstream AlzD Treatments

Chapter 20 -- NBOA

Mab is for Monoclonal Antibody
anti-amyloid antibodies given i.v.
goal is to remove amyloid, ABOs
different “mabs” from diff. companies
antibodies “work” i.e. AB removal
BUT: no clinical benefit, plus has side
effects (of ARIA) which limit dosing

moving to earlier stages, i.e. treating 
patients while younger is inconclusive.
[let’s finesse details of different mabs]

text boxes encompass key details



ARIA – bad; Tysabri – good! 

Chapter 20 -- NBOA

Main mab Side Effect: ARIA
= Alz. Relate Imaging Abnormalities
= MRI pathology seen after mab ttmt 
broken blood cells deposit iron into 
brain b/c of local microbleeds; maybe 
the accumulation of amyloid on small 
blood vessels is damaging them.

Failures of Amyloid mabs might 
impugn amyloid-cascade hypothesis?

OR earlier ABO/amyloid removal 
might confer benefits.  My Tau 
Ignition hypothesis might make all 
mab therapies moot b/c treatment can 
never be early enough.

Tysabri is used to treat Multiple Sclerosis
Tys. is another mab & has serious side 
effects; BUT trials were restarted w/ better 
protocols.  NOW, Tysabri provides good 
relief to many MS patients.text box, p. 258  ç note pagination has changed

some good news!



OPEN  DISCUSSION 

THOUGHT EXPERIMENT:

In what sense is the Tysabri situation analogous to the 
Johnson & Johnson vaccine situation?
[8 adverse incidents amongst 6.7 million vaccinated]

In what sense are the two scenarios QUITE different?



THREE Approved Drugs
Chapter 20 -- NBOA

text box 
p. 260 Two ACh Drugs, One NMDA

= The ONLY ones approved for AlzD
= VERY limited efficacy / benefit
there is NO disease-altering treatment 
established for AlzD (but read on!)

Boosting ACh might help a bit
Aricept (donepezil) is most prescribed
& inhibits acetylcholinesterase (AChE)
[same mechanism as nerve agents]
side effects are limiting: a chem. cudgel
note details on ACh system involvement in AlzD

Memantidine acts via NMDA receptors
it is an NMDA receptor antagonist; not sure 
if there are any adverse memory effects.
- might help w/ patient agitation (big plus)
- unclear if any benefit early; is also used 
for psychoses, LBD, TBI and glaucoma

donepezil

NBM is part of the basal forebrain, ACh system

When reading latest chapters, do take note 
of overlaps with earlier materials e.g. early 

NFT pathology, role of ACh system. 



20.2 Second-Line Treatments

text box p. 261

Chapter 20 -- NBOA

second line ≠
alternative medicine

**stoning for using wrong words?

The Neuroinflammation Umbrella
neuroinflammation ≠ inflammation
also not “neural” but 585,000 G-S hits
= gemish of pathologies: diabetes, 
vascular events, cytokines / SASP, 
ROS and microglia/inflammasomes.

REACTIVE microglia entail:
proliferation, HLA expression and 
clustering around “neuritic plaques” (?)
- inflammatory processes BAD?
might be protective if minimizing tau 
and ABO damage but perhaps are 
just over-reacting like auto-immune 
diseases.



Neuroinflammation Treatments

text box p. 262
Chapter 20 -- NBOA

Shadfar’s (2015) Interventions
Beyond microglia, they consider 
model organisms, infiltration of T-
cells, NSAIDs, Cox2 inhibitors and 
microRNAs noting that “clinical 
trials...did not significantly 
attenuate progression of dementia”.

Ozben and Ozben, 2019: State that
“anti-inflammatory drugs have not 
been successful” and chronic usage 
to prevent / ameliorate MCI or 
dementia poses “potential harm”.



TOPICS: Cell Killing
Cause and Effect and
Antioxidants

p. 265

Chapter 20
NBOA

Where’s the Smoking Gun?
things are claimed to kill cells.  convinced?
AB used at 20uM vs. <.0005 uM in CSF
[akin to adding detergent to cultured cells?]
“cell culture disease” ↑↑’s vulnerability
Is inflammation a cause or symptom?
To the extent that inflammation is just 
a symptom, treating it might do little.

ROS: The complex redox states of 
cells undercuts the therapeutic sense of 
taking antioxidants (see Javier Apfeld).
Lloret 2019 asks: “Why does vitamin E
fail to treat AD?”  Despite hype around 
oxidative damage and AlzD, nothing in 
this vein has specific benefit.

focus on both
mechanisms and

therapeutics

neuropathology, not a cause.



20.3 Small Molecules

text box: p. 265 Chapter 20 -- NBOA

Multifunctional and Natural Products
Many touted natural products tried.
Also much emphasis on multi-target 
compounds, hoping for synergy.
Given individual diversity, GWAS: 
perhaps different drug cocktails might 
be good for different patient groups.



More Small Molecules (20.3)

text box, p. 267
Chapter 20 -- NBOA

Diabetes & Intranasal Delivery
The Amylin Story is included, in 
part, to address this branch of the 
treatment tree. It’s co-secreted with 
insulin and potentially helpful . . .

While anti-amyloid antibodies must 
be given i.v. many small molecules 
are given orally.  Not so w/ amylin:
peptides/proteins are ALWAYS 
digested to amino acids in GI tract:

Nasal Delivery is a Third Option:
seems to work to some extent for 
insulin (a peptide hormone) and NU 
Prof. Barbara Waszczak works on 
this frontier! 



20.4 Niche Methods and Oddballs

text box p. 268
Chapter 20 -- NBOA

Beyond the Pharmacy: Vaccines
Vaccines should not be confused 
with anti-amyloid antibodies aka 
mabs [see text box].  

Injecting mabs is sometimes called 
passive immunotherapy, whereas 
injecting “antigen” style molecules 
(ostensible pathogens) to provoke the 
body into mounting an immune 
response is called active 
immunotherapy.

But making the body react to an 
ever-present protein is an extreme 
deviation from a transient response 
to a transient pathogen.  The result?  
Meningoencephalitis.  Nonetheless, 
vaccine clinical trials are still underway.



More Niche Methods:
DBS & TnT

text boxes: p. 269 Chapter 20 -- NBOA

DBS = Deep Brain Stimulation
. works very well in Parkinsonism
. unlikely to help with AlzD given

neural-circuit differences
. highly invasive

TMS and tDCS = TnT
These non-invasive, trans-cranial 
electrical stimulation devices (one 
relies on magnetic fields) have poorly 
defined effects on neocortical
circuits.  They fall in the “do some-
thing” to stimulate the brain category 
and offer “insufficient evidence” 
of clinical efficacy. 

“send more patients”

unlikely ≠ impossible!



IL&M is an Actual Company!

text box, p. 271 
Chapter 20 -- NBOA

Cray Cray or The Real Deal?
two techs: way outside the box!

Blue Light Gamma Stimulation
simple, maybe effective, quite a stir
40 Hz Stim: part of “gamma band”
in mice: reduces amyloid, improves 
cognition, possibly via cytokines, but
one study showed ↑↑ amyloid.

iaw Jones-2019 blue light causes 
wide-spread EEG entrainment

Magic Bubbles
Focused Ultrasound together with i.v. 
injection of microbubbles enable focal 
opening of the BBB for therapeutics to 
enter.  Confirmed with MRI contrast 
agent Gadolinium.  Impressive 
targeting to e.g. hippo-ERC region: 
might aid entry of e.g. mab ABs.



For some discussion of why gamma-band stim 
might be more useful than the “most-fringe” 
approaches, see Gamma Section in Chapter 15.

2020

https://tsailaboratory.mit.edu/li-huei-tsai/



commercial tune playing on TV
You’ve got the rats
I've got the patents
Let’s make lots of money

thanks to the Pet Shop Boys!
and the US Patent Office





20.5 Cognition, Prevention & Blind Alleys

text box, p. 272
Chapter 20 -- NBOA

The Cheapest Prescription:
1. Eat in Moderation & Exercise
2. It’s not TOO late to change
3. Build up Cognitive Reserve
4. Avoid Scams and Time Sucks
5. Mediterranean diets good but 
caloric restriction VERY difficult

ALL OF THE ABOVE IS FREE!
Good brain health likely offers some 
protection against different neuro-
degenerative processes.  Called “brain 
reserve” by some.  Exercise might 
boost growth factors like BDNF.

Popular:
Free: 6 pillars of Brain Health
https://healthybrains.org/pillars/
Cheap:
Cognitive Fitness by HMS
[w/ nasty-long link; ping for email]

https://healthybrains.org/pillars/


FINGER +  Buyer Beware

Chapter 20 -- NBOA

Landmark Finnish Study
The FINGER study: an intervention of 
unusual scope and value.  Employed 
cardiovasc. monitoring, exercise, diet 
and cognitive training.  Saw better exec 
function, memory, processing speed.  
Might delay dementia onset by 5 to 7 
years: a huge societal impact.  

Buyer Beware:
from Lumosity to Prevagen

from the ineffectual to the malicious.
BRAIN TRAINING: like Angry Birds or 
Candy Crush but w/out the fun.
NUTRITIONAL SUPPLEMENTS:
I get yelled at for takin 1-a-day vitamins!
Malicious Scams: “memory proteins” b/c 
con artists know that GI system digests 
them: why mabs are not oral drugs!

now page 273



Death by a Thousand Cuts
& Grasping at Future Straws

text boxes, p. 264

Chapter 20 -- NBOA

Multi-Component, Multi-Genic
Genes, Environment, Life History—
everyone is different, everyone has 
co-morbidities and figuring this out 
involves solving ultra high-order 
correlations.  GWAS is a start.

Or perhaps one pill will do it.
But there are parallels between the 
myriad “causes” of AlzD and the 
cacophony of possible treatments.

20.6: Through a Microglia Darkly
AB and Tau are the stories of the 
day, but Microglia may be the dark 
planet, the elusive force, that shapes 
the path and evolution of pathology 
in AlzD patients.

Through a Scanner Darkly è Philip K. Dick, Bladerunner



Closing Arguments

p. 275 Chapter 20 -- NBOA

Of Cocktails and Knowledge Cores
If we can hit just the right cocktail of 
drugs/treatments (personalized by 
2030 genomics) we might just crack 
this nut: we are our brains and 
preserving our cognition is paramount.

Building Knowledge Architectures
Like Song & Colonna (2018) we 
must look for resolution, all the 
while keeping an open mind and 
building: continuously.  I’ve been in 
the NBOA game for just under 5 
years now.  Parts of the puzzle are 
just now clicking into place, but 
many parts of this frontier are still 
shrouded in darkness.  

Precious Time Slips By



Charnas Law Firm website

you ARE unique
your every DMR is unique, as is

the TOTALITY of your experiences
your DTI fingerprint

your Cortical Modules
your own Personal CSS

and every path thru your mind is
unique, evanescent and

irretrievable, perfect.

Personalized Medicine for my Perfect Little Snowflakes

Each One IS a Perfect Little Snowflake!


