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Injury Syndromes

SARS-CoV-2 Spike Protein as a Therapeu�c Target The majority of the global
popula�on has contracted COVID-19 and/or taken one of the many COVID-19
vaccines.

As a result, the injurious SARS-CoV-2 spike protein has been an an�genic exposure to
most in the world. Provided the infec�on was treated early and limited to the
nasopharynx without invasive disease, the infec�on was self-limited without
sequelae. Mucosal immunity with IgA, T-cells, B-cells, and natural killer cells handles
the coronavirus and defends the body against systemic illness." However, in the
se�ng of invasive disease with COVID-19 pneumonia, viremia, cytokine storm,
thrombosis, and end-organ injury, there is evidence of widespread residual
replica�ng SARS-CoV-2 spike protein in �ssues for months, and the S1 segment within
CD16 monocytes for more than one year.”

Repeated administra�ons of COVID-19 vaccines, par�cularly the mRNA or adenoviral
DNA products, deliver the gene�c code for the spike protein, which is produced by a
wide array of cells in �ssues, resul�ng in an uncontrolled dura�on and cumula�ve
doses of spike protein. The rise in IgG against the spike protein is many fold greater
a�er vaccina�on than from the natural infec�on. This is a proxy for considerably
greater exposure to the spike protein a�er immuniza�on than a�er infec�on. An�-
spike IgG levels are associated with post-COVID-19 symptoms. Yonker et al.

have recently shown that some individuals do not develop neutralizing an�bodies
against the spike protein, and as a result develop organ injury, par�cularly
myocardi�s in children and young adults.* Free circula�ng soluble and extracellular
vesicle-linked spike protein is associated with persistent symptoms."

The spike protein is responsible for the pathogenicity of the SARS-CoV-2 infec�on and
drives the development of adverse events, injuries, disabili�es, and death a�er
vaccina�on through immunologic and thrombo�c mechanisms. The spike protein has
been found in the brain, heart, liver, kidneys, ovaries, tes�cles and other vital organs
at autopsy in cases of death a�er vaccina�on.®? In the case of vaccine-induced



thrombo�c injury, the spike protein has been found within the blood clot itself."°
Thus, there is strong ra�onale for considering residual SARS-CoV-2 spike protein as a
treatment target in post COVID-19 and vaccine injury syndromes. The spike protein
par�cipates directly in pathophysiology, incites inflamma�on, and propels
thrombosis. Thus, overlapping coverage for these domains would be desirable in a
combina�on approach. While specific syndromes (cardiovascular, neurological,
endocrine, thrombo�c, immunological) will require addi�onal therapies, we will focus
the remaining discussion on degrading the spike protein and antagonizing its effects
in �ssues and organs.

Proteoly�c Degrada�on of Spike Protein

Na�okinase

The spike protein has been found free, bound by an�bodies, and also encased within
lysosomes or exosomes both inside and outside of cells. Pa�erson et al. have found
these, both a�er infec�on and a�er vaccina�on, likely worsened by repeated
exposures (Figure 1). This shows that the spike protein can persist in the human body
for a very long �me (months to years), probably because it is resistant to proteoly�c
cleavage and disposal."

Proteoly�c cleavage of spike appears to be an important mechanism to ini�ate
clearance of the protein by the re�culoendothelial system. Na�okinase is a naturally
occurring proteoly�c enzyme with thromboly�c proper�es derived from the
fermenta�on of soy beans by Bacillus sub�lis na�o.'"2 The organism is a probio�c
gram-posi�ve spore-forming bacterium with veterinary and human applica�ons."
Na�okinase has been widely used as a cardiovascular supplement in Japan for its
an�atherosclero�c and an�thrombo�c proper�es.4 It has undergone safety tes�ng in
doses up to 80,000 fibrinoly�c units (FU) daily. Kurosawa and colleagues have shown
in humans that D-dimer concentra�ons at six and eight 8 hours, and blood
fibrin/fibrinogen degrada�on products at four hours a�er administra�on of a single
oral dose of 2,000 FU (100 mg) were elevated significantly (p <0.05, respec�vely).

Thus, an empiric star�ng dose could be 2,000 FU twice a day.

Full pharmacokine�c and pharmacodynamic studies have not been completed, but
several years of market use as an over-the-counter supplement suggests that
na�okinase is safe, with the main caveat being excessive bleeding. Cau�on is needed
with concurrent an�platelet and an�coagulant drugs."

Oba and colleagues performed a series of experiments with various concentra�ons of
na�okinase in preclinical models. They found that na�okinase effec�vely stopped



SARS-CoV-2 and bovine herpes virus type 1 infec�on o�uman cells in culture, and
that the proteoly�c effect of na�okinase was heat sensi�ve.’ Tanikawa et al.
examined the effect of na�okinase on the spike protein of SARS-CoV-2. In the first
experiment they demonstrated that spike was degraded in a �me and dose-
dependent manner in a cell lysate prepara�on that could be analogous to a vaccine
recipient. The second experiment demonstrated that na�okinase degraded the spike
protein in SARS-CoV-2-infected cells. This reproduced a similar study done by Oba
and colleagues." Because of the risk of bleeding, pa�ents must be strongly cau�oned
to seek medical supervision with combining this nutraceu�cal with concurrent
an�platelet and an�coagulant drugs. Addi�onally, allergic reac�ons can occur,
especially in pa�ents who have known soy allergies. There is insufficient informa�on
for the use of na�okinase in children or pregnant or lacta�ng women.

Bromelain

Bromelain is a family of cysteine proteases, isolated from the pineapple stem (Ananas
comosus).'* Tradi�onally, it has been used for its an�inflammatory and healing
effects in cases of arthri�s and injury, while it has been approved in Europe for the
debridement of burn wounds. Experimental studies have demonstrated that
bromelain presents unique immunomodulatory ac�ons: 1) downregula�on of the
proinflammatory prostaglandin PGE-2 through inhibi�on of NF-kB and
cyclooxygenase 2 (COX-2); 2) upregula�on of the an�inflammatory PGE-1 (Figure 1);
3) ac�va�on of inflammatory mediators (interleukin 1b, interleukin-6, tumor necrosis
factor-a, and interferon-g) as an acute response to cellular stress, but also inhibi�on
of inflammatory mediators in states of overt cytokine produc�on; 4) modula�on of T-
cell responses in vitro and in vivo; and 5) enhancement of T-celldependent an�gen-
specific B-cell an�body responses.

Importantly, bromelain exerts dose-dependent

an�coagulant effects: 1) downregula�on of PGE-2 and thromboxane A2 (TXA2), thus
leading to rela�ve excess of prostacyclin in platelets, and 2) promo�on of fibrinolysis
by s�mula�ng the conversion of plasminogen to plasmin and preven�on of platelet
aggrega�on (Figure 1).

All orally administered empirically for 3-12 months or longer Figure 1. Venn Diagram
of Mechanisms of Ac�on of Proposed Agents that Target the SARS-CoV-2 Spike
Protein Bromelain also hydrolyzes bradykinin and reduces kininogen and bradykinin
levels in serum and �ssues, improving inflamma�on and edema as shown in animal
studies.’® Notably, the la�er ac�on supports a poten�al role of bromelain in
allevia�ng COVID-19 symptoms such as cough, fever, and pain, and the more serious



implica�ons of inflamma�on, thrombosis, and edema. The effect of bromelain on
PGE-2 inhibi�on exceeds that of prednisone and aspirin, presen�ng very low toxicity
and no major side effects.

Addi�onally, a recent experimental study demonstrated that bromelain inhibits
infec�on of VeroE6 cells by SARS-CoV-2 through blocking the virus binding and entry
into cells by downregula�on of ACE-2 and TMPRSS2 expression, and cleavage of the
SARS-CoV-2 spike protein, presen�ng a novel and promising therapeu�c op�on,
which warrants further inves�ga�on.”

Bromelain increases the prothrombin �me and par�al thromboplas�n �me and can
thus increase bleeding risk. It can cause gastrointes�nal upset. Severe allergic
reac�ons can occur?! Bromelain may increase the absorp�on of medica�ons—
including an�bio�cs (such as tetracycline and amoxicillin), chemotherapeu�c agents
(such as 5-fluorouracil and vincris�ne), ACE inhibitors (such as captopril and
lisinopril), benzodiazepines, certain an�depressants, opioids, and barbiturates.
Physician supervision is advised. A standard dose of bromelain for human use is 500
mg orally per day.

Inhibi�on of Spike and Its Fragments in Tissues Curcumin Curcumin
(diferuloylmethane) is derived from turmeric (Curcuma longa), a member of the
ginger family of plants.

Curcumin is a polyphenol and modulates inflamma�on in the se�ng of viral
infec�ons via inhibi�on of cytokines through mul�ple transcrip�on factors.
Addi�onally, curcumin inhibits angiotensin conver�ng enzyme (ACE), modula�ng
angiotensin Il synthesis, and promotes fibrinolysis and the an�coagula�on process
(see Figures 1 and 2).

The an�viral ac�ons of curcumin against mul�ple viruses (influenza and hepa��s
viruses, herpes viruses, human papilloma virus, human immunodeficiency virus,
severe acute respiratory syndrome coronavirus and other coronaviruses), bacteria,
and fungi have been suggested in prior mechanis�c studies.”? In silico studies have
demonstrated that curcumin prevents SARS-CoV-2 entry into cells by blocking the
spike protein binding sites and the cell ligands (ACE-2 receptors and TMPRSS-2), and
by that mechanism reduces viral replica�on.”

The minimal absorp�on of curcumin following oral administra�on has been
overcome with nanopar�cle technology. Randomized trials have consistently showed
reduc�ons in hs-CRP and other inflammatory markers in the se�ng of spike protein
mediated infec�on/injury.?*?5 The World Health Organiza�on (WHO) has



determined 0-3 mg per kilogram of body weight to be an acceptable daily dietary
intake, about 250 mg. At higher therapeu�c doses there can be gastrointes�nal
adverse events including pep�c ulcer disease. Nano or liposomal curcumin is
available as an oral supplement with be�er absorp�on dosed at 500 mg twice a day
and has been shown to be safe without liver or serious gastrointes�nal toxicity.”
Alterna�vely, curcumin can be combined with piperine (black pepper extract), at
about 10 mg/1000 mg, to significantly increase absorp�on.

There are, however, published studies showing that curcumin supplements decrease
effec�veness of prescrip�on hormones thyroid and estradiol, so pa�ents on these
prescrip�on medicines need to be monitored by their physicians to avoid being
destabilized by the addi�on of curcumin. The same cau�on applies to turmeric
supplements.

Other Compounds

There is a host of other compounds that have suppor�ve mechanis�c and clinical
data that could addi�onally play roles in a mul�drug regimen. A notable supplement
is augmented N-acetylcysteine, which can be given in a dose range of 400 to 1,000
mg per day. Other hopeful products in a long list include: ivermec�n,
hydroxychloroquine, selenium, Irish sea moss, green tea extract (Camillia sinensis),
Nigella sa�va (black cumin), dandelion extract (Taraxacum officinale), glutathione,
and many more. We have chosen to focus on na�okinase, bromelain, and curcumin
as a manageable triad that has a well-characterized safety profile and sufficient
informa�on on dosing in clinical prac�ce.

Laboratory and Clinical Monitoring

Laboratory monitoring can be helpful in guiding the response to treatment. A
reasonable ba�ery of commercially available assays above and beyond rou�ne
tes�ng can include:

hs-CRP, D-dimer, an�nuclear an�body (ANA), qualita�ve an�bodies for the SARS-CoV-
2 nucleocapsid, and quan�ta�ve an�bodies for the spike protein. Advanced panels at
baseline and a�er treatment can be extended to reflect cytokines including:
cytokines TNF-alpha, IL-4, IL-13, IL-2, GM-CSF, sCD40L, CCL5 (RANTES), CCL3 (MIP-
1alpha), IL-6, IL-10, IFN-gamma, VEGF, IL-8, CCL4(MIP-1beta). Cellular measurements
include WBC CD4%, CD8%, and CD4/CD8 ra�o, and quan�fica�on of SARS-CoV-2 S1
spike protein-containing monocytes, available from Radiance Diagnos�cs, Naperville,
III.?7 Discussion Triple therapy with na�okinase, bromelain, and curcumin is
suggested as a generally safe detoxifica�on founda�on upon which other drug and



nutraceu�cal treatment strategies can be developed for the ameliora�on of SARS-
CoV-2 spike proteindriven syndromes affec�ng those who have recovered from
COVID-19 and/or received one or more injec�ons of a COVID vaccine (Figure 2).
Unfortunately, most individuals around the globe have had both exposures and with
mul�ple occurrences.

The dura�on of therapy and the impact on clinical outcomes such as quality of life,
symptom scores, hospitaliza�on, and death are unknown. Thus, no therapeu�c claims
can be made un�l large prospec�ve randomized double-blind placebocontrolled trials
are completed. A check of clinicaltrials.gov indicates that no such trials yet have been
registered. In the mean�me, based on signals of benefit and acceptable safety, the
triad of na�okinase 2,000 FU (100 mg) twice daily, bromelain 500 mg a day, and
nano-curcumin 500 mg twice daily for at least 3 months with con�nua�on for a year
or more, as a base detoxifica�on regimen upon which addi�onal agents can be
added, is a reasonable empiric strategy for those suffering with post COVID-19 or
vaccine-associated symptoms.

Clinicians should recognize this combina�on has significant an�coagulant effects that
will be poten�ally counterbalanced by the pro-coagulant effects of spike protein.
Pa�ents should be counseled and monitored for bleeding complica�ons including
easy bruising, nasal mucosal bleeding, and gastrointes�nal hemorrhage.

Conclusion

Chronic disabling symptoms from “long COVID” and following mRNA injec�ons are an
increasingly prevalent problem. The symptoma�c presenta�on has many common
features, which might be explained by the spike protein of the virus, which is also
manufactured by the vaccinee’s own cells. There is no accepted protocol for
treatment. Based on their mechanisms of ac�on, a combina�on of na�okinase,
bromelain, and curcumin should be considered. Pa�ents need close monitoring
because of an�coagulant effects. Formal clinical trials are urgently needed.
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