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Sonderthema: Collagen

Kollagen in Gefahr: Wenn die

Architektur des Korpers den Halt verliert

Wie Spike mehr denn je und fortlaufend tber
Perizyten, Neutrophile Elastase Kollagen abbaut und
durch Mikrothromben die Sauerstoffversorgung
untergrabt

Ursula Ehrhorn

www.ursula-ehrhorn.com
Linktr.ee/doc.ehrhorn
Instagram | Youtube | E-Learning Academy

Literatur

[

2]

13

4

(5]

(6]

7

8

9

(101

Fernandez-de-las-Pefas C et al. (2025): SARS-CoV-2 Spike
Protein and Long COVID — Part 1. Viruses 17(5):617. https://
doi.org/10.3390/v17050617

Fernandez-de-las-Penas C et al. (2025): SARS-CoV-2 Spike
Protein and Long COVID — Part 2. Viruses 17(5):619. https://
doi.org/10.3390/v17050619

Hoffmann M et al. (2020): SARS-CoV-2 Cell Entry Depends
on ACE2 and TMPRSS2. Cell 181(2):271-280. https.//doi.
0rg/10.1016/j.cell 2020.02.052

Huang L et al. (2024): Persistence of spike protein at the
skull-meninges-brain axis. Cell Host & Microbe 36(10):1433—-
1447. https://doi.org/10.1016/j.chom.2024.09.013
Ackermann M et al. (2020): Pulmonary Vascular
Endothelialitis, Thrombosis, and Angiogenesis in Covid-

19. NEJM 383:120-128. https://doi.org/10.1056/
NEJMoa2015432

Sigrist CJ et al. (2020): A potential role for integrin
cell-adhesion molecules in SARS-CoV-2 infection.

Antiviral Research 177:104759. https://doi.org/10.1016/].
antiviral.2020.104759

Bhatt DL et al. (2022): Receptor binding domain of
SARS-Co\/-2 is a functional aw-integrin agonist. J Mol Biol
434(9):167371. PMID: 35441172.

Yurchenco PD (2011): Basement Membranes. Cell
Scaffoldings and Signaling Platforms. Cold Spring Harbor
Perspect Biol 3:a004911. https://doi.org/10.1101/
cshperspect.a004911

Tandon R et al. (2025): Heparan sulfate proteaglycans
remodel SARS-CoV-2 spike conformation. Front Cell

Infect Microbiol 15:1552116. https://doi.org/10.3389/
fcimb.2025.1552116

Papayannopoulos V (2018): Neutrophil extracellular traps
in immunity and disease. Nat Rev Immunol 18:134—147.
https://doi.org/10.1038/nri.2017.105

[

12

131

14

[15]

[16]

[17]

(18]

19

[20]

21

[22]

(23]

(24

Veras FP et al. (2020): SARS-CoV-2-triggered neutrophil
extracellular traps mediate COVID-19 pathology. J Exp Med
217(12):620201129. https://doi.org/10.1084/jem.20201129
Middleton EA et al. (2020): Neutrophil extracellular traps
contribute to immunathrombosis in COVID-19 ARDS.

Blood 136(10):1169-1179. https://doi.org/10.1182/
blood.2020007008

Nicolai L et al. (2022): NETosis and Neutrophil Extracellular
Traps in COVID-19. Front Immunol 13:838011. https://doi.
0rg/10.3389/fimmu.2022.838011

Xiao Y et al. (2024): Neutrophil extracellular traps mediate
neurolagical dysfunction in COVID-19. Neural Regen Res
19(8). https://doi.org/10.4103/1673-5374.390964
Hazeldine J, Lord JM (2023): Neutrophil extracellular traps
and long COVID. Front Immunol 14:1254310. https://doi.
0rg/10.3389/fimmu.2023.1254310

Nystrom S, Hammarstrém P (2022): Amyloidogenesis of
SARS-CoV-2 Spike Protein. J Am Chem Soc 144(20):8945—
8950. https://doi.org/10.1021/jacs.2c03925

Pretorius E et al. (2021): SARS-CoV-2 spike protein S1
induces fibrin{ogen) resistant to fibrinolysis. Biosci Rep
41(8):BSR20210611. https://doi.org/10.1042/BSR20210611
Westman H, Hammarstrém R Nystrém S (2025): SARS-
Col/-2 Spike Protein Amyloid Fibrils Impair Fibrin Formation
and Fibrinolysis. Biochemistry 64(24):4818—4829. httos://
doi.org/10.1021/acs.biochem.5c00550

Bhatt DL et al. (2024): The Possible Mechanistic Basis of
Individual Susceptibility to Spike Protein Injury. J Thromb
Haemost. PMC12213048.

Brumback BD et al. (2022): Preferential uptake of SARS-
CoV~-2 by pericytes potentiates vascular dysfunction.
Cardiovasc Res. PMID: 35709328.

Brumback BD et al. (2022): Human Cardiac Pericytes Are
Susceptible to SARS-CoV-2 Infection. JACC Basic Trans! Sci.
PMC9473702.

Li R Fan H (2023): Pericyte Loss in Diseases. Cells
12(15):1931. https://doi.org/10.3390/cells 12151931

Sardu C et al. (2022): SARS-CoV-2 and vascular dysfunction:
a growing role for pericytes. Cardiovasc Res. PMC9494379.
He L et al. (2020): Pericyte-specific vascular expression of
SARS-Co\/-2 receptor ACE2. bioRxiv.

O

O



[25]

126]

[27]

[28]

[29]

1301

[31]

132]

[33]

[34]

[35]

136]

[37]

1381

[39]

Varga Z et al. (2021): Rapid endotheliitis and vascular
damage characterize SARS-CoV-2 infection. PMID:
33908688.
Vuong JT et al. (2023): Post COVID-19 Large Vessel
Vasculopathy. Semin Thromb Hemast 49(3):282-290.
https://doi.org/10.1055/s-0042-1758122
Stikvoort B et al. (2023): Extracellular Matrix Remodeling in
Vascular Disease. Arterioscler Thromb Vasc Biol 43(8):1406—
1419.
Gu Z et al. (2020): Rapid, Nitric Oxide Synthesis-Dependent
Activation of MMP-9 in Neutrophils. Front Physiol 11:9.
https://doi.org/10.3389/fohys.2020.00009
Haljasmégi L et al. (2024): Extracellular matrix remodelling
pathway in peripheral blood in COVID-19. front Immunol
15:1379356. https://doi.org/10.3389/fimmu.2024.1379356
Avolio E et al. (2021): Emerging Role of Pericytes and
Their Secretome in the Heart. Cells 10(3):548. https://doi.
0rg/10.3390/cells 10030548
Jin'Y et al. (2022): Endothelial dysfunction in COVID-19: an
overview of evidence, biomarkers, mechanisms and potential
therapies. Acta Pharmacol Sin 43(5):1083—1096. https://doi.
0rg/10.1038/s41401-021-00753-7
Lusczek B et al. (2022): Role of the Extracellular Matrix in
SARS-CoV-2 Infection. Int J Mol Sci 23(3):1152. https.//doi.
0rg/10.3390/jjms23031152
Teuwen LA et al. (2020): COVID-19: the vasculature
unleashed. Nat Rev Immunol 20(7):389-391. https://doi.
0rg/10.1038/s41577-020-0343-0
COVID-19 and cellular senescence. Nat Rev Immunol. 2022.
https://doi.org/10.1038/s41577-022-00785-2
Chen S et al. (2023): Baicalin ameliorates endothelial
dysfunction and platelet activation via inhibition of the
Furin/TGFP1/Smad3/TSP-1 pathway. Eur J Pharmacol
955:175715. https://doi.org/10.1016/j.ejphar.2023.175715
Sekheri M et al. (2022): The "Elastic Perspective" of
SARS-Co\/-2 Infection and the Role of Neutrophil Elastase in
Vascular Damage. Int J Mol Sci 23(3):1576. PMC8835950.
| Stark K et al. (2022): Pericyte-derived chemokines
amplify neutrophil recruitment. Nat Commun 13:4422.
PMC9371542.
Mustafa Z et al. (2021): Neutrophil Elastase and Proteinase
3 Cleavage Sites Are Adjacent to the Polybasic Sequence
within the Proteolytic Sensitive Activation Loop of the SARS-
CoV-2 Spike Protein. ACS Omega 6(10):7181-7185. https://
doi.org/10.1021/acsomega. 1c00363
Baig AM, Rosko S, Jaeger B, Gerlach J, Rausch H (2024):
Unraveling the enigma of long COVID: novel aspects
in pathogenesis, diagnosis, and treatment protocols.
Inflammapharmacology 32(4):2075-2090. https://doi.
0rg/10.1007/s10787-024-01483-2
Gerlach J, Baig AM, Fabrowski M, Viduto V (2023): The
immune paradox of SARS-CoV-2: Lymphocytopenia and
autoimmunity evoking features in COVID-19 and possible
treatment modalities. Rev Med Virol 33(2):62423. https://
doi.org/10.1002/rmv.2423

[40]

1

42

[43]

[44]

Sonderthema: Collagen

Baig AM, Rosko S, Jaeger B, Gerlach J (2025): Strategic
Inhibition of CHRM Autoantibodies: Molecular Insights
and Therapeutic Potentials in Long COVID. J Med

Chem 68(3):2089-2094. https.//doi.org/10.1021/acs.
jmedchem.4c00691

Kim et al. (2025): Prolonged immune activation in post-
acute sequelae of SARS-CoV-2: neutrophil dynamics and
therapeutic insights. Exp Mol Med. https://doi.org/10.1038/
$12276-025-01539-5

Kell DB, Laubscher GJ, Pretorius E (2022): A central role
for amyloid fibrin micraclots in long COVID/PASC: origins
and therapeutic implications. Biochem J 479(4):537-559.
https://doi.org/10.1042/BCJ20220016

Pretorius E et al. (2022): Proteomics of fibrin amyloid
microclots in long COVID/PASC shows entrapped pro-
inflammatory molecules. Cardiovasc Diabetol 21:190.
https://doi.org/10.1186/s12933-022-01623-4

Pretorius E et al. (2022): Prevalence of fibrin amyloid
microclots and platelet pathology in Long COVID/PASC.
Cardiovasc Diabetol 21:148. https://doi.org/10.1186/
§12933-022-01579-5

OM & Erndahrung 2026 | Nr. 194




