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BASIC PREMISES:

Spike Protein- S1 and S2 
subunits
ACE 2 receptors- Primary 
cellular binding target
Additional receptors 
(TLR4) and proteins, 
(TMPRSS2 and P2X7), are 
involved
ACE 2 receptors-
upregulated in HTN, DM, 
smokers, and dementia





ACE 2 RECEPTORS in the BRAIN

u Choroid plexus
u Sympathetic pathways in the 

brainstem
u Different caliber of blood vessels: 

capillaries, arterioles, venules
u Pericytes
u Smooth muscle cells



BLOOD BRAIN 
BARRIER

- BBB – a wall of highly 
dense cells that restrict 
the passage of substances 
from the blood to the 
brain

- Composed of vascular
endothelium, astrocytes, 
pericytes, extracellular 
matrix

- ACE 2 receptors found on 
endothelium and pericytes



ENDOTHELIAL INJURY

u Damage to the endothelium causes 
inflammatory response with cytokines, 
chemokines, cell adhesion molecules

u Leads to further demise of structural and 
functional integrity of BBB

u Allows for free passage of particles and 
immune cells (Trojan horse) into the brain

u Increases inflammatory mediators

u Increases S1 uptake into the brain





ENDOTHELIAL INJURY

u Coagulopathy and microangiopathy arises
u Formation of fibrin amyloid microclots

u Resistant to fibrinolysis
u Leads to tissue damage, inflammation, 

autoantibodies
u Symptoms: SOB, fatigue, brain fog, CFS

u ? Vascular Parkinsonism and other abnormal 
movements

A central role for amyloid fibrin microclots in long COVID/PASC: origins and therapeutic 
implications; Douglas B. Kell, Gert Jacobus Laubscher, and Etheresia Pretorius

SARS-CoV-2 spike protein S1 induces fibrin(ogen) resistant to fibrinolysis: implications for 
microclot formation in COVID-19, Grobbelaar et al, Bioscience Reports 2021



INFLAMMATION u Neuro-inflammation and cytokine release 
(prior to or along with development of 
antibodies previously discussed)

u Especially TNF alpha

u Impaired function of dopaminergic 
receptors

u Directly promotes neurodegeneration 
(activates microglia and increases 
further inflammation)

u Inflammation allows for increased 
uptake of S1 in the brain



LEFT:  41 y/o male, military intel
RIGHT:  80 y/o male, lawyer



DIRECT HIT and INVASION

u Spike protein can bind to ACE 2 receptors 
and cause neuronal death

u Neurons take up the mRNA and express 
spike protein on their surface, triggering 
cytotoxic T cell attacks

u Exosomes traveling via Vagus Nerve

u Neurons do not regenerate

u Amyloid formation with prion-like spread

u CSF biomarkers:  NfL (neurofilament light 
chain protein), GFAp (glial fibrillary acid 
protein), T tau, P tau



Pfizer mRNA Spike Protein Found in Deceased Man’s Brain 
and Heart: Peer-Reviewed Report (Kanekoa News Oct 2, 2022)
- Had worsening of his baseline Parkinson’s, requiring a wheelchair, and developed 

lethargy, anxiety, social withdrawal after Pfizer 7/21 (Astra Zeneca 5/21)
- 2 weeks after Pfizer 12/21, he collapsed x 2 in 3 week periodic and died shortly after

LEFT: stain for SARS-CoV-2 spike protein in swollen endothelium of a capillary vessel and glial cells
RIGHT: negative stain for nucleocapsid protein (virus)

https://kanekoa.substack.com/


STRUCTURAL BRAIN CHANGES

u Reduction of gray matter thickness

u Reduction of global brain size

u CT changes:  capsulogangliomic and thalamic infarcts with hemorrhagic 
transformation of the left thalamus

u MRI changes:  
u Bilateral hyperintensities of basal ganglia

u Diffuse white matter hyperintensities

u Cortical and subcortical atrophy

u Hypointense signal of dorsolateral bilateral putamen

u Leptomeningeal enhancement

u Frontotemporal hypoperfusion

u Alterations of nigrosomes (substantia nigra)



LEFT: 47 y/o vaccine injured female
RIGHT:  NORMAL stock photo age 48



WHAT ELSE….. Lipid Nanoparticles?

u Little has been reported on the tissue 
localization of the LNPs used

u Dr. Jessica Rose reported with the Ask 
Dr. Drew show Feb 2023:

u Moderna uses LNP SM-102 that has not 
been approved in animals or humans, 
only in the lab

u “Pronounced changes in both clot 
morphology and kinetics of fibrin 
clotting in the presence of artificial 
liposomes…. accelerates fibrin 
polymerization”

Direct interaction of fibrinogen with lipid microparticles modulates 
clotting kinetics and clot structure, Dzhigangir et al, 
Nanomedicine 2020 Jan;23:102098
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WHAT ELSE…..PEG?

u Polyethylene glycol (PEG) is derived from the by-
products produced during the refinement of 
petroleum, natural gas, or coal.

u The compounds polyethylene and glycol have 
been bonded together.

u Different forms are delineated by placing a number 
after the abbreviation “PEG,” such as PEG-100, 
PEG-3350, etc, to denote molecular weight

u PEG is hydrophilic – meaning they dissolve in 
water and tend to attract water.

u Used for electrical neutrality, decreasing protein 
adherence and macrophage removal, extending 
half-life of the product





Patient Case #1

62 YEAR OLD MALE

u COVID Spring 2020, Moderna 1/1/21, 1/29/21, 9/17/21

u Symptoms started 7/21:  face would move involuntarily when he would read 
(Meige’s), then developed eyelid apraxia (blepharospasm), then his head 
began to turn to the right (CD)

u Mouth makes smacking motion, says “ahhh” or coughs before movements

u Lights and reading makes movements worse

u MRI Head- normal

u Eval included:  DRD, Wilson’s, PKD, RMSF, NMDA ab, paraneoplastic, AchR Ab

u Seen by UAB 2/22 (Dx’d with FND) and then Mayo 11/22

u Not responsive to FLCCC protocol 10/21 OR EMG guided Xeomin up to 380 
units (x3), great response to Benadryl which decreased over time

u 5/22 c/o dizziness:  ANS showed small fiber neuropathy and dysautonomia



Patient Case #2

34 YEAR OLD Special OPS Helicopter Pilot (Army x 16 yrs)

u Pfizer vaccine 3/21 and 4/21 in TN, sick for 1-2 days, weakness left arm

u Continued to get viruses, bronchitis afterwards (unusual for him); wife’s 
menstrual cycle became abnl (but not vaxxed)

u COVID 2/22 with 2 weeks of symptoms

u Starting 3/22:  Has, dizziness, fatigue, brain fog, face pulling to right, right 
shoulder and neck contraction to right (CD), stuttering, LBP, elevated BP 
(145/90), constipation, constant blinking (bleph), stiffness (hard to turn in bed), 
increase urination and urgency, altered smell, micrographia, RLS, heart 
palpitations, weight gain, right occipital neuralgia, right thumb rest tremor, 
hypophonia, change in demeanor, spastic gait on right (foot flexed and inward, 
toes flexed)



Patient Case #2

u Dat Scan, MRI Head, MRI LS spine- NORMAL
u Army physicians (x2) diagnosed with Somatoform disorder (FND)

u My diagnoses:
u Parkinson’s

u RLS

u Peripheral neuropathy

u Cervical dystonia

u Resolved blepharospasm

u Right leg spasticity

u Migraine 

u Right occipital neuralgia



REFERENCES

1. Movement disorders as a new neurological clinical picture in severe SARS-CoV-2 infection; Cuhna P. et al, Eur J Neurol. 2020 Dec

2. Long-term neurologic outcomes of COVID-19:  Xu, E. et al; Nature Medicine 28 2022

3. SARS-CoV-2 is associated with changes in brain structure in UK Biobank; Douaud, G. et al; Nature 604 2022

4. SARS-CoV-2 vaccination, Parkinson’s disease, and other movement disorders: case series and short literature review; Imbalzano, G. et al; Neurol Sci 2022

5. Hyperkinetic movement disorders following SARS-CoV-2 infection and vaccination — an update; Przytula, F. et al; Neurologia i Neurochirurgia Polska 2023

6. Vascular parkinsonism—characteristics, pathogenesis and treatment; Korczyn, A; Nature Reviews Neurology 2015

7. The role of DAT-SPECT in movement disorders; Kagi, G. et al; BMJ 2015

8. COVID-19: Expression of ACE2-Receptors in the Brain Suggest Neurotropic Damage; Bittman S. et al; Journal Of Regenerative Biology And Medicine 2020

9. Molecular Neuropathology and Cerebrospinal Fluid Diagnostic Biomarkers in SARS-CoV2 Infection in Central Nervous System- A Scoping Review Protocol; Kyaruzi V. et al; CC-BY-NC-ND 4.0 International license; 
3/17/2023.

10. Neuropathogenesis and Neurologic Manifestations of the Coronaviruses in the Age of Coronavirus Disease 2019- A Review; Zubair A. et al; JAMA Neurol 2020

11. The SARS-CoV-2 spike protein alters barrier function in 2D static and 3D microfluidic in-vitro models of the human blood-brain barrier; Buzhdygan T. et al; Neurobiol Dis 2020

12. The S1 protein of SARS-CoV-2 crosses the blood–brain barrier in mice; Rhea E, et al; Nature Neuroscience 2020

13. Concerns of Lipid Nanoparticle Carrying mRNA Vaccine into the Brain: What to Make of It?  Yong, S; Microbial Instincts 2021

14. Direct interaction of fibrinogen with lipid microparticles modulates clotting kinetics and clot structure; Faizullin D. et al; Nanomedicine 2020

15. Probable neuropsychiatric toxicity of polyethylene glycol: roles of media, internet and the caregivers;  Hussain S. et al; GastroHep 2019

16. https://www.jillcarnahan.com/2022/03/03/is-polyethylene-glycol-peg-toxic-a-look-at-its-known-and-emerging-side-effects/

17. Effects of polyethylene glycol on the surface of nanoparticles for targeted drug delivery; Shi L. et al; Royal Society of Chemistry 2021.

18. The P2X7 Receptor: Central Hub of Brain Diseases; Andrejew R. et al; Molecular Neuroscience 2020

19. A Potential Role of the Spike Protein in Neurodegenerative Diseases:  A Narrative Review; Seneff, S. et al; Cureus 15(2) Feb 2023

https://www.jillcarnahan.com/2022/03/03/is-polyethylene-glycol-peg-toxic-a-look-at-its-known-and-emerging-side-effects/



