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Abstract 

Adverse events of myocarditis, pericarditis, and thrombosis, temporally associated with mRNA vaccination(s) and/or 
mRNA vaccine boosters, have been reported during post-marketing safety surveillance in the U.S. CDC VAERS database 
and 2021 CDC guidance to physicians. An interim report unexpectedly revealed inflammatory biomarker elevations in 
vaccine recipients. During review of considerable published research on the Sanarelli-Shwartzman phenomenon (SSP) 
and the use of nucleic acids as vaccine adjuvants, a novel, hypothesis is proposed. Even today, after being studied for 
over a century, the pathophysiology of the SSP is not fully understood. Motivated by a paper from 1950, titled “General 
Adaptation Syndrome” by Hans Selye, and recent published research by Korean investigators, a novel, non-conventional 
hypothesis was generated. Gluten and lectin sensitivity are cited as examples of sensitizing events of the SSP, for which 
we propose ensemble hydrophobic chiroptical catalysis may have therapeutic benefit. Under the ensemble HCC 
hypothesis, we propose that inflammatory stress and scurvy promote loss of chirality control, anomeric fidelity, 
phenotypic stability, and immune function, both humoral and cell-mediated, with the dialyzable transfer factor, L-
ascorbic acid, and spin water playing central roles. It is proposed that therapeutic synergy of L-ascorbic acid, 
bioflavonoids, and corticosteroids in countering the SARS-CoV-2 pathogen arises from memory of chirality which 
originated during their biosynthesis. It is proposed that ensemble HCC is powered by radiant and or zero-point energy 
(quantum vacuum fluctuations) which may support a paradigm shift to supramolecular biology. The distinction 
between supramolecular biology and supramolecular xenobiology is highlighted. 

Keywords: Sanarelli-Shwartzman phenomenon; mRNA vaccines; Anomeric fidelity; Genomic stability; Torsion fields; 
Spin water 

1. Introduction

The Sanarelli-Shwartzman Phenomenon (SSP), often referred to as the generalized Shwartzman Reaction (GSR) or 
Shwartzman Reaction has been observed and studied for over a century [1, 2], yet many questions as to its detailed 
pathophysiology remain unanswered. Both generalized and localized types have been described, as well as a third 
“univisceral” type [3-6]. Biological immune cell responses, inflammatory cytokine responses, loss of hemostasis, and 
multi-organ dysfunction are commonly reported during the course of both (a) the SSP and (b) SARS-CoV-2 infection, in 
humans. The clinical responses to infection, i.e. sepsis, bear a striking resemblance to several of the adverse events being 
reported in temporal association to one or more of the mRNA vaccines. An Abstract by Gundry in 2021 [7, 8] was 
recently published in Circulation, titled “mRNA COVID Vaccines Dramatically Increase Endothelial Inflammatory 
Markers and ACS Risk as Measured by the PULS Cardiac Test: a Warning” [7-9]. Readers are encouraged to avail 
themselves of related review articles [10, 11] and conference proceedings [12-15] by Davidson and colleagues. Relevant 
background can be gained from published conference proceedings in 2015, titled “Biophysical Aspects of the Sanarelli-
Shwartzman Phenomenon” presented in Atlanta, GA [13]. More recently, published conference proceedings titled 
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“Hydrophobic Catalysis by L-Ascorbic Acid: A supramolecular Strategy to counter the SARS-CoV2 ADP Ribose 
Glycohydrolase”, was presented at the Southwest Regional Meeting of the American Chemical Society on November 1, 
2021 in Austin, TX [15], for which a linked supplemental data file (PPTX) is available at ResearchGate. 

An excerpted paragraph from [10] is provided below, so as to inform readers as to pre-clinical, clinical, and historical 
background of the SSP, a thrombohemorhagic phenomenon (THP) whose pathophysiology appears to be shared by 
Dengue, Ebola, and SARS-CoV-2, a pathophysiology clearly warranting further research. 

More than a century ago, in 1858, the Russian investigator Botkin first described what later became known as 
“erythrocyte agglutination thrombi” [94]. In 1894, Sanarelli first observed a condition which later became known as 
the generalized Sanarelli-Shwartzman phenomenon (SSP-G) [95], after further clarification by Schwartzman in 1928 
[3, 96]. There is ample evidence in the literature that this is an appropriate model for serial exogenous surfactant 
administration, as in scheduled vaccination programs, a model that may constitute a “preparatory” or “sensitizing” 
or “priming” event. A final “provocation” or “challenge” or “shocking” event may induce a chain of reactions or a 
branching (avalanche-like cascade of events [97–102], equated with the Sanarelli-Shwartzman Phenomenon, 
whether localized or generalized [3,97,98,103,104]. ---Excerpted from Davidson & Seneff 2012 [10].  

2. A paradigm shift to supramolecular biology is called for 

Arguments being presented supporting the need for a paradigm shift to supramolecular biology are as clinically relevant 
today as they were when initially proposed in the 60’s by Hans Selye. The current persistent global SARS-CoV-2 
pandemic provides further support for a foundational change in our thinking [16-19]. A detailed proposal for 
supramolecular biology was introduced by Davidson & Winey in 2021 [11, 15]. 

2.1. Pattern recognition 

There is a pattern, over the last 70 years, in which L-ascorbic acid (L-AA) and various chiral “hydrophobes” have 
demonstrated synergy in biological activity. For example, various combinations of L-AA with bioflavonoids and 
corticosteroids have been shown to synergistically potentiate each other’s biological activity, e.g. their anti-
inflammatory, antioxidant, and immunomodulatory properties. Most remarkably, the combination of L-AA with 
corticosteroids was shown to inhibit the SSP [20, 21]. This combination has also been effective in reducing inflammation 
in patients with rheumatoid arthritis [22-24]. Synergistic antiviral and immunomodulatory activity of L--AA and 
quercetin against SARS-CoV-2 has been reported [25]. 

There are literature reports of various combinations of L-AA, corticosteroids, and most recently bioflavonoids, in which 
anti-inflammatory synergy was demonstrated in treatment of SARS-related sepsis. A synergistic combination, i.e. an 
“ensemble” of hydrocortisone, L-ascorbic acid, and thiamine, referred to as the “HAT protocol” is now widely used 
clinically in the treatment of critically-ill patients with COVID-19 induced sepsis [26, 27]. The effect of combinations, i.e. 
synergistic ensembles of L-ascorbic acid with molecules which are chiral or pro-chiral and relatively hydrophobic may, 
because of their aggregating and self-organizing composite supramolecular chirality, ultimately be proven [28, 29] to 
provide the physical basis for supramolecular hydrophobic chiral synergy in countering the oxidative and inflammatory 
stress associated with the SSP during sepsis (explanation to follow).  

Ensemble hydrophobic chiroptical catalysis (denoted “ensemble HCC”) might provide the biophysical basis for the SSP. 
Ensemble HCC might also counter microbial and viral pathogens, e.g. the SARS-CoV-2 pathogen. In the Results & 
Discussion section to follow, we will introduce a novel hypothesis to explain, not only the pathophysiology of the SSP, 
but might also provide the basis for a supramolecular paradigm for prevention and treatment of all diseases. For 
example, we propose herein that the anxiolytic and antidepressant properties of L-AA represent ensemble HCC and 
memory of chirality between L-AA and endogenous neurosteroids which are thought to allosterically modulate the 
neurosteroid-GABA axis [30, 31]. We propose herein that (a) primordial stereospecific steroidogenesis was catalyzed 
non-enzymatically by ascorbolysis [32-34], and (b) the chirality imparted to the steroids which arose during their 
biosynthesis, is remembered by L-AA. The ensemble HCC hypothesis is entirely consistent with the view expressed by 
Hans Selye’s work in the 50’s and 60’s, upon which he reaches the conclusion that most, if not all human diseases are 
supramolecular in origin, pluri-causal, highly stereotyped, generalizable, and typically non-specific in their etiology [35, 
36]. 

2.2. Striking similarities between the SSP, SARS-CoV-2 pathogenesis, and mRNA inoculations 

To appreciate the supramolecular aspects of the SSP, the process described as the “universal non-specific mesenchymal 
reaction” (UNMR), initially referred to as the “general adaptation syndrome” [35] should be kept in mind. Both the SSP 
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and UNMR are supramolecular in origin, and discussed in a book by Hans Selye titled “In Vivo – the Case for 
Supramolecular Biology” [16. 37, 38]. A large number of embedded citations are found in the book titled “Biological 
Response Modifiers New Approaches to Disease Intervention” edited by P. Torrance in 2012 [39] provide an excellent 
overview of the human immune system, and a rich source of published research, useful background for readers of all 
clinical and scientific disciplines, as we collectively consider the best societal response to the ongoing SARS-CoV-2 
pandemic. 

2.3. In consideration of the U.S. CDC VAERS database and 2021 guidance to physicians 

Certain aspects of the adverse event profile associated with the mRNA vaccines bear a striking resemblance to those 
which characterize the SSP, which is often referred to as the Generalized Shwartzman Reaction, or just Shwartzman 
reaction, for brevity. Prior studies by Selye, Hauss, and others, over the last century, had frequently noted characteristic 
temporal and spatial histological changes during in vivo Inflammatory, immunologic, and thrombohemorrhagic 
responses. Sensitizing and/or provocative characteristics, were observed when two successive parenteral injections 
separated by a variable time interval, were injected. Highly reproducible biological responses were elicited when serial 
inoculation with various exogenous substances were administered, including materials such as nucleic acids, 
polysaccharides, proteins, and proteoglycans. Most importantly, the combination of corticosteroids and L-AA has long 
been known to inhibit the SSP [20]. More recently, L-AA has been shown to enhanced tissue-type, plasminogen 
activator-mediated fibrinolysis [21]. Clearly, maintaining hemostasis in humans involves a very delicately-balanced 
dynamical equipoise, for which risks of therapeutic off-target effects present a reality which compels s towards adopting 
a supramolecular biological paradigm, perhaps embodied in the ensemble HCC theoretical framework presented herein. 
The time course of inhibition of fibrinolytic activity by hydrocortisone shows a very interesting temporal relation to 
sensitizing and provocation injections of the SSP [28, 29]. Further, the anti-protease/anti-proteinase activity of L-AA is 
well-established. We propose that therapeutic synergy in the combination of L-AA with corticosteroids is readily 
explicable under the ensemble HCC hypothesis. Today, clinical use of the “HAT protocol [26, 27] in patients severely ill 
with COVID-19 related sepsis, is a case in point, in support of the ensemble HCC hypothesis. We predict that many such 
therapeutic and preventive synergies will follow. 

2.4. The SSP and L-ascorbic acid have central roles in the human humoral and cell-mediated immune 
response 

Remarkably, L-ascorbic acid (L-AA), whose levels are known to be high in human lymphoid tissue, has been identified 
as a dialyzable “transfer factor” [39, 40] and biological response modifier with both antiviral and immunomodulatory 
properties. Studies carefully controlled for pH-, solvent-, and redox-dependent chemical speciation and reactivity of L-
ascorbic acid, are urgently needed to screen L-AA and its 2-O-substituted amphiphilic derivatives for both primary 
prevention and mitigation and rescue from microvascular inflammation. The “HAT protocol” (hydrocortisone, ascorbic 
acid, and thiamine) for treatment of critically-ill patients with sepsis and multi-organ dysfunction is now being widely-
used clinically [25-27]. In 2021, L-AA and the L-AA free radical were proposed to play essential roles in both nucleic 
acid and protein chemistry, including pre-transcriptional and post-translational modifications (PTMs) of proteins in 
response to inflammatory stress [11, 15, 41, 42] such as that which occurs during the SSP. 

2.5. The temporal components of the SSP in the human innate and cell-mediated immune response may 
represent “memory of chirality” during chemical evolution 

Numerous similarities in pathophysiology of SARS-CoV-2 infection and that of inoculation with nucleic acids, e.g. that 
found in the mRNA vaccines, and gene therapy, generally, have been reported [39, 43-46]. It is well-documented [39] 
that various nucleic acid injection have either stimulated or provoked the SSP. An initial proposal is made, herein, that 
the temporal relationship of successive inoculations of the SSP may represent a “memory of chirality” that requires a 
finite amount of time in which to “prepare”, after initial extrinsic ensemble chiroptical parenteral seeding of the 
endothelium. Such a putative chiral “seeding” mechanism may induce stochastic bias that sensitizes and subsequently 
provokes the catabolic phase of the SSP. Of note, there are now physical spectroscopic measures of composite or 
ensemble molecular and macromolecular chirality [34, 47-55]. 

2.6. Off-target effects and collateral damage 

 With microvascular endothelial dysfunction observed in association with the SARS-CoV-2 viral pathogen (and its 
variant strains) and numerous reports to the VAERS database of serious adverse events [56-59], including autoimmune 
[60-72], thrombotic, ischemic, and hemorrhagic events, temporally associated with mRNA vaccine administration, with 
concomitant inflammatory biomarker elevations, possible off-target effects of the COVID-19 vaccination strategy ought 
to be considered. It is conceivable that the safety bar is set too low for the mRNA vaccines and boosters presently being 
employed globally. It is far from clear that gene therapies, generally, either with or without informed consent, are ready 
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for “prime time”. Recent compelling epidemiological data [73-76] support the view that the bar is set too low for mRNA 
vaccines, in terms of safety, both short and long term. It might be asked, what level of off-target effects should be 
tolerated? [77-83]. Of the reports of thrombohemorrhagic serious adverse events, both idiopathic thrombocytopenic 
purpura (ITP) and thrombotic thrombocytopenic purpura (TTP) have been reported [84-89]. A novel procoagulant flow 
cytometry assay has been recently developed by Lee et al (2022)[90] for clinical diagnosis of VITT (vaccine-induced 
immune thrombotic thrombocytopenia). VITT is reportedly “a severe prothrombotic complication of adenoviral 
vaccines”. Pathological formation of anti-PF4 antibodies is thought to result in platelet activation “via the FcγRIIa 
receptor to drive thrombosis and thrombocytopenia”. This new platelet function assay provides a sensitive and specific 
assay that “has been adopted as part of a national diagnostic algorithm to identify vaccinated patients with platelet-
activating antibodies” [90]. 

At minimum, with currently available data, this spatial and temporal juxtaposition of mRNA inoculations associated 
with serious adverse events, point to a need for reconsideration, and possible revision of the current vaccine strategy. 
In clinical decision-making, the Precautionary Principle is highly relevant and applicable to circumstances such as these 
[91-93]. Serious questions as to vaccine efficacy and safety, both short- and long-term, have been raised. Based on a 
large body of compelling published literature, a reasonable basis in science exists upon which to suggest that the mRNA 
vaccines and boosters are sensitizing and provoking the Sanarelli-Shwartzman Phenomenon. A novel complementary 
or alternative approach to mitigation and rescue from mRNA adverse events and SARS-CoV-2 viral pathogens is 
proposed. The temporal component of the SSP may represent variation in nonspecific extrinsic ensemble chiroptical 
seeding, a stochastic biasing which effectively sensitizes and provokes the SSP, referred to in 1950 by Selye as the 
general adaptation syndrome [35], and an effect that has probably existed since the emergence of Life on Earth. If the 
general adaptation syndrome represents an early step in the initial common pathway to inflammation and disease [10, 
12], it might be reversible by judicious administration of nonspecific intrinsic chiroptical ensembles of orthomolecular 
natural products present during the origin of Life. 

2.7. Torsion fields and possibly related ortho and para nuclear spin states of water 

One of the goals of our research is to develop a sustainable, cost-effective means of restoring biodiversity to what may 
be perceived as a “dying” planet [94, 95, 18, 19], including humans which inhabit it. We propose that the ensemble 
hydrophobic chiroptical catalysis theoretical framework (presented herein) may, upon validation, offer a means of 
accomplishing the “greening” of the environment, both external and internal, in which we live. The supramolecular 
biological paradigm proposed herein is hoped to strengthen our innate immune system (both humoral and cell-
mediated), a necessary step in preserving and maintaining human genomic stability, genomic resilience, and anomeric 
fidelity, in the face of ever increasing environmental toxicants, which is a price we pay to live in an industrialized society. 
Certainly not all technological advances, e.g. 5G and mRNA inoculations, are free of toxicological risk.  

In about the same time frame that Davidson and colleagues began to develop the early embodiments of the 
NGTC/ascorbolysis/UNMR hypothesis, Winey was independently studying the material science effects of EM torsion 
fields on water [96]. Because these physical entities are not well-known to the scientific community, outside of 
biophysicists, some definitions are in order. Torsion fields are measureable both directly and indirectly, by their effects. 
Quantum vacuum fluctuations have already been shown to experimentally give rise to homochirality using 2-D 
equilateral triangles undergoing seeming ‘random’ motion [97]. 

So-called ‘Torsion Fields’ as discovered, described and measured by the Russian astrophysicist Nikolai Kozyrev [98], 
are a source of ongoing controversy. Winey has experimentally shown alterations to hydrophobicity in wide-ranging 
experiments ranging from altered lava lamp convection patterns, to increased colloidal stability. Myriad other 
experiments are suspected to also be influenced by torsion fields whose direct measurement has admittedly proven 
more elusive. These experiments range from altered fuel combustion to altered IR absorption in water, accelerated plant 
growth, slowed plant putrefaction, accelerated starch iodine reactions, altered cross-linking in hydrogels, 
etc. Importantly, Winey’s most recent experiments provide experimental evidence that torsion field effects are 
transferable. Controversies surrounding the topic of “torsion” fields notwithstanding, readers should please take note 
that the translational potential of Winey’s findings to solar light-harvesting technologies presently being developed is 
considerable, both in terms of combating global warming, and clinical light harvesting under the ensemble HCC 
theoretical framework.  

Clinically, in terms of public health, the implications of Winey’s experimental findings relative to understanding the SSP 
and countering viral pathogens, and sepsis, perhaps employing the ensemble HCC theoretical framework as a model 
from which to work, are considerable. A paradigm shift to supramolecular biology, of the type that was likely responsible 
for the initial and ongoing emergence of Life, may be necessary to restore balance (homeostasis) to our internal 



GSC Advanced Research and Reviews, 2022, 13(02), 015–050 

19 

biological microenvironments. Winey has also shown radio-protective effects of torsion fields on microwave heated 
water when fed to plants as compared to controls. The biological harm of non-native EMF’s is well documented (see 
Alan Frey) [99, 100]. https://www.cellphonetaskforce.org/the-work-of-allan-h-frey/ In light of Frey’s work [99, 100] 
on relatively weak microwave radiation, the proposed introduction of 5G is arguably a far ‘Braver Newer’ world than 
even mRNA gene therapies [101]. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8580522/ 

Based on results from small scale pilot studies, the prospects are good for regenerative medicine, potentially countering 
premature aging, and potential strengthening the human innate immune response to viral pathogens such as that 
responsible for the current persistent global pandemic, and any future pandemics which might otherwise arise [102, 
18, 19]  

Given its ubiquity, we submit that homochirality in biology must be the product of fundamental, primal physical 
forces/laws. The sheer structural and temporal stability of DNA across all living things shows that the building blocks 
of life must be part of the fabric of physical forces/laws. If Feng et al are correct, we submit that anything disrupting the 
delicate hydrophobic balance responsible for the very structure and function of DNA [41], should arguably be viewed 
as beyond reckless, particularly since the vast bulk of DNA is often arrogantly rejected as ‘junk.’ Changes in the ratio of 
ortho to para water may be a quantum entropic effect not unlike the spontaneous chirality emerging from the 2-D 
triangles. Thus, ortho para ratios may be a property of living systems throwing off entropy by more efficiently 
dissipating heat and preserving homochirality, the loss of which, some have linked to aging and disease. If water can 
artificially be made more supermolecularly homochiral, then this could theoretically represent an energy savings to 
organisms and promote resistance to disease and aging. Indeed, the SSP should be testable by feeding structured water 
alone or in combination with other compounds to inoculated rats or other plant/animal models of aging and disease. 

3. Results and Discussion 

3.1. Primary result: novel hypothesis as to the origin of the SSP 

Briefly stated, it is hypothesized that the time interval between sensitizing and provocation injections of the SSP may 
be causally-associated with the introduction of extrinsic substances whose composite intrinsic optical chirality 
(chiroptical) property may provide the physical basis, i.e. ensemble or composite chirality, that initially sensitizes and 
subsequently provokes the SSP. This hypothesis may provide a statistical (stochastic), dissipative (non-adiabatic) 
nonspecific, generalizable, explanation for the synergistic antiviral and immunomodulatory properties of L-ascorbic 
acid and corticosteroids in the treatment of sepsis [26, 27]. It may also explain why L-ascorbic acid and a bioflavonoid 
(quercetin) have demonstrated antiviral and immunomodulatory activity against SARS-CoV-2 [25] . Hydrophobic 
catalysis by L-ascorbic acid during the “unfolded RNA response” was recently proposed [11, 15, 41, 42]. Thus, the 
description of the current hypothesis is well-described by ensemble, hydrophobic chiroptical catalysis (denoted herein 
“ensemble HCC”) by L-ascorbic acid, the L-ascorbic acid free radical, and 2-O-substituted derivatives of L-AA 
amphiphiles (“L-AAAs”) upon photo-oxidative super-activation, within a moderately acidic, mildly oxidative, relatively 
hydrophobic microenvironment, typical of that found in inflammatory states [11, 15]. Such a process would potentially 
provide reversibility and dynamics to quantum phase coherent, regiospecific and stereospecific chemical reactivity to 
the “fluid” genome, proteome, lipidome, and glycobiome comprising the universal nonspecific mesenchymal reaction 
(UNMR) and the General Adaptation Syndrome described by Selye in 1950 [35]. Special emphasis should be placed on 
the words ”universal”, “nonspecific”, “general”, and “adaptation”. The SSP might have preceded the origin of Life on 
Earth. If validated, such a mechanism might provide a supramolecular, orthomolecular basis upon which to develop 
preventive and therapeutic use of non-specific ensemble chiroptical “seeding” of the microenvironment to affect 
mitigation and rescue from the catabolic (thrombosis, necrosis, and bleeding) stage of the SSP, perhaps even rescue 
from SARS-CoV-2 and mRNA vaccine-associated adverse events [11, 15, 41, 42].  

3.2. Basis of conclusion that both the SARS-CoV-2 morbidity and mortality and mRNA vaccine-associated 
adverse events are highly-stereotyped, pluri-causal, supramolecular sequelae of the SSP. 

Having provided baseline background found in the above citations, we will give a succinct overview and synopsis of 
what we belief represents the underlying biophysical basis for the adverse events associated with the parenteral 
administration of the mRNA vaccines against the SARS-CoV-2 viral pathogen and its variants. Gundry’s report [7, 8] in 
Circulation of inflammatory biomarker elevations in temporal association with the administration of one or more of the 
mRNA vaccines, including especially the reports of acute coronary syndrome (ACS) and myocardial infarctions makes 
us strongly suspect a microvascular endothelial dysfunction with impaired microvascular perfusion of the heart. Thus, 
a microvascular inflammatory process may represent a central underlying basis for the mRNA vaccine-associated 
adverse events [103-108], similar to the SSP, GSR, and DIC (disseminated intravascular coagulation) syndrome. The U.S. 
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CDC in their guidance to physicians and VAERS database includes frequent mentions of myocarditis, pericarditis, and 
thrombotic events, occurring in a reported incidence which is grossly disproportionate to adverse event profiles 
reported for prior vaccines during post-marketing safety surveillance, consisting of spontaneously generated reports 
from patients, physicians, and voluntarily provided by vaccine manufacturers. 

3.3. Ensemble (composite) molecular chirality may prove to be an important biomarker for the SSP, with 
predictive preventive and therapeutic translational value. 

Phenotypic and antigenic determinants of microbial symbionts and pathogens may potentially be characterized by their 
composite or ensemble molecular chirality, which is likely to be fractal [14, 102].  

Winey has documented fractal-like branching of well-defined vortices in mixtures of whole cow’s milk and vinegar after 
experimental milk samples were exposed to torsion fields [109]. 
https://www.researchgate.net/publication/353183316_Branching_Vortices_of_Raw_Milk_and_Vinegar_with_red_food
_coloring_for_contrast 

Under the recently introduced NGTC/ascorbolysis/UNMR theoretical framework [11, 15], gene expression, editing, 
recycling, and error correction, might be regulated and mediated by L-ascorbic acid, the L-ascorbic acid free radical, and 
ortho and para nuclear spin states of water (spin water) [110-112] , within a moderately acidic, mildly oxidative, 
relatively hydrophobic microenvironment [11, 15]. L-ascorbic acid levels are known to be high in lymphoid tissue [113-
120]. The so-called “dialyzable transfer factor” was identified as L-ascorbic acid [39]. Here is an important null 
hypothesis that, to the best of our knowledge has not been disproven: 2-O-substituted derivatives of L-AA have been 
identified intracellularly [121-127]. Collagen synthesis is dependent upon L-AA [128, 129]. So-called “mother’s milk” 
(colostrum) is known to be high in L-AA levels [130]. Bacterial chitinases are known to be “inverting” enzymes which 
invert the stereochemistry at anomeric centers within glycoproteins [131]. Glycolipid stereospecificity is likely to result 
in characteristic composite (ensemble) molecular chirality of lipopolysaccharide ( LPS) and bacterial endotoxins. 
Whereas, most mammalian transglycosidases and glycohydrolases are thought to proceed with retention of 
stereochemistry at the anomeric centers of glycoproteins, e.g. the stereochemistry of the anomeric carbon atoms of 
proteoglycans and glycosaminoglycans [132. 133]. The stereochemistry of NAD+ glycohydrolases e.g. pig brain and calf 
spleen NAD+ glycohydrolases has been widely studied, and are known to be retaining glycohydrolases [134-137]. 
Bovine CD38 is an ecto-enzyme with both NAD+ glycohydrolase and ADPR cyclase activity which provides retention of 
C-1 anomeric configuration, presumably following an SN1 dissociative mechanism with an oxo-carbenium ion 
intermediate [137] during both ADP ribosylation and cyclization of NAD+ to form cyclic ADPR. 

+  

Figure 1 Ensemble HCC theoretical framework provides a chemically plausible biophysical basis for supramolecular 
chiral helicity and anomeric fidelity of collagen. (a) Proposed “Ascorbyl Peroxide” hydroxylation Factor, for provision 
of non-enzymatic mono-oxygenase function within inflammatory tissue microenvironments; (b) molecular structure of 
L-AA-2-O-α-D-glucoside; (c) proposed molecular structure of pre-equilibrium intramolecular hydrogen bonded (IMHB) 
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L-AA-2-O-α-D-glucoside free radical. Red arrow in (c) depicts postulated electrophilic site (the anomeric carbon atom) 
for regiospecific, stereospecific nucleophilic SN2 attack by endogenous nucleophiles, e.g. collagen micro-fibers. 

 Under the ensemble HCC hypothesis, we propose that the reported stabilization of collagen by (b) [138, 139, 128, 129, 
33, 34] is explicable by enhanced supramolecular chiral helicity of collagen by L-AA, (b), (c), and chirality of the ortho 
nuclear spin state of water. The intramolecular hydrogen bond (denoted H3-O2 IMHB) in (c) is proposed to form prior 
to photo-oxidative super-activation of (b) and prior to rate-limiting homolytic cleavage of the O-H bond at the 3-position 
of the gamma lactone ring system of (c). The activation energy for the rate-limiting step in NGTC of non-enzymatic 
glucosylation in vivo, is represented by bond homolysis free energy (in contradistinction to bond dissociation free 
energy) which we denote BHFE. The BHFE values are proposed to predict auto-catalytic reaction kinetics of NGTC by 
ascorbolysis in vivo, during inflammatory states within inflammatory tissue microenvironments 

Water has been shown to form self-assembled supramolecular chiral micron-scale associates with chirality transfer 
from the nanoscale [140] upon iterative exposure to hydrophilic polymers (nafion). Konovalov had previously proposed 
that water was capable of forming long-range nano-associates [141-143]. Hypomagnetic field effects and 
magnetoreception were reviewed by Binhi in 2017 [144, 145]. Interestingly, Koldunov & Voeikov demonstrated 
chemiluminescent biophoton emission in their study of L-AA and D-ribose in the Maillard reaction [146]. These 
biophotons are perhaps the same or very similar to the circularly polarized luminescence (CPL) reported in association 
with chirality transfer from the nano-scale to the micro-scale [34, 47-55]. Remarkably, radical species have been shown 
to demonstrate chiral helicity and CPL. It is proposed herein that the biophotons observed and detected by Koldunov & 
Voeikov were likely to have been generated by the presence of the L-AA free radical in their reaction gemisch [146].  

Further, it is reasonable to suggest that the glycated (glycosylated) peptides and proteins are formed in a mechanism 
similar to the mechanism proposed herein for the reversible nonenzymatic stereospecific, regiospecific, fucosylation of 
peptides and proteins which are known to play important roles in immune recognition [147-152] and the human 
immune response [153, 154] (see Figure 8 below) within inflammatory microenvironments such as that found in 
endoplasmic reticulum (ER) stress. It is proposed herein that the L-AA-2-O-fucoside free radical reversibly delivers 
fucose moieties to the Golgi apparatus of the ER in response to inflammatory stress. The chirality which characterizes 
stem cell niches (fractones) of the brain, heart, gut, and reticuloendothelial system (RES) are proposed to arise from the 
chirality of nanoassociates of the ortho nuclear spin state of spin water [11, 14, 15]. The mechanism of chirality transfer 
of the prebiotic “ribozymes” is proposed to be the same or similar to the mechanism by which chirality is imparted to 
nascent proteins at the ER today, during inflammatory and cytoproliferative states [102, 155]. 

3.4. NGTC/ascorbolysis/UNMR theoretical framework has been extended to include ensemble hydrophobic 
chiroptical catalysis by L-AA and the L-AA free radical  

In the present paper, the evolving non-enzymatic group transfer catalysis (NGTC)/ascorbolysis/universal non-specific 
mesenchymal reaction (UNMR) theoretical framework [11, 15] has been extended to include provision of a biophysical 
basis for lifelong maintenance of composite molecular chirality of our biomacromolecules. It is postulated that the 
“priming” or “sensitizing” phase of the SSP represents a “memory of chirality” which is thought to either stimulate or 
retard gene expression, phase-coherently, at the levels of miRNA, RNA, and DNA [156]. The necessity and technology 
now exist to validate or refute the ensemble hydrophobic chiroptical catalysis hypothesis, denoted ensemble HCC 
hypothesis, introduced initially in general terms, herein. The hypothesis is well-suited to be tested mathematically with 
stochastic complexity [157], AI [158], and network theory [159]. The hypothesis can be examined for correlation with 
temporal changes in inflammatory biomarkers, i.e. IFN, TNF, ILs, miRNAs, and TLRs, whose levels are known to vary 
during the SSP [160, 161]. The so-called “pathogen-associated molecular patterns” (PAMPs) [162-164] employed by 
TLRs to discriminate “frend from foe” are proposed to provide antigenic determinants in the form of chiral anomeric 
configurations of glycosidic linkages to both oxygen and nitrogen atoms on the surface of microbes, e.g. bacterial, fungal, 
and viral pathogens. Regiospecific, stereospecific PTMs, e.g. fucosylation, is thought to play an important role in immune 
recognition [165-169]. 

3.5. Urgent need for additional case-control studies of temporal changes in inflammatory biomarker assays 
during the SSP, i.e. during SARS-CoV-2 infection, sepsis, and serial nucleic acid (e.g. mRNA) inoculations. 

In light of the “signal” detected and reported in the Gundry Abstracts [7, 8], perhaps primed by prior dietary gluten and 
lectin sensitization [170-173], and provoked by subsequent polynucleotide (nucleic acid) inoculation [39], it will be 
very important to look at the time course of various biomarker elevations, e.g. IL-16, Fas, and HGF levels, during the SSP 
[174-176]. Moreover, miRNA-146a levels should be studied during the SSP [170]. Micro-RNA levels are thought to be 
post-transcriptional, translational regulators of gene expression [156]. MiRNA-146a has been associated with 
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Alzheimer’s disease and with IL-16 elevation [177-181]. Interestingly, vitamin and mineral micronutrients have been 
proposed by Beckett [156] to regulate miRNA levels. 

Importantly, several of the inflammatory biomarkers, found to be elevated by Gundry, e.g. IL-16, Fas, and HGF, bear a 
striking similarity to biomarkers found over the last 70 years to be elevated at various stages of the SSP, e.g. IFN, TNF, 
ILs, miRNAs, and TLRs [39, 160, 161]. There may be potential pitfalls and precautions that vaccine designers 
(manufacturers) would do well to consider. Drug and vaccine safety, both short-term and long-term should be of 
concern. The temporal relationships between mRNA administration and the biomarker responses need further study, 
urgently. The technology exists to focus on the human heart as but one of several target organs. Specifically, functional 
in vivo 31P-NMR (phosphorus nuclear magnetic resonance spectroscopy) might be employed [182] sequentially in 
case-controlled studies, initially in small animal models of the SSP, concomitant with serial PULS biomarker and 
hemorheological parameter measurements. Intravital microscopy of in vivo capillary blood flow, and perhaps 
concomitant, nuclear medicine perfusion imaging studies (co-registered SPECT and PET studies) might also be 
considered, although there are obvious technical and logistical issues to be worked out, when studying patients during 
the SSP, e.g. during sepsis associated SARS-CoV-2 infection. A functional NMR spectroscopic measurement of fractional 
anisotropy (FA) obtained with concomitant diffusion tensor imaging (DTI-MRI) studies of the heart, and brain, might be 
considered [183-185]. A loss of FA of water protons preceeding the catabolic phase of the SSP, would suggest a 
biophysical, supramolecular, epigenetic etiology to the SSP. Case-control functional imaging and spectroscopic studies 
should be correlated with temporal changes in inflammatory biomarker levels. We propose herein that the elevation in 
HGF identified by Gundry may be related to memory of the chirality found in human heparan sulfate proteoglycans 
whose composite molecular chirality and L-AA levels are proposed to play important roles in the SSP during chemical 
evolution [186, 187]. 

3.6. Proposed biophysical basis for the SSP and UNMR: transformative clinical potential 

L-ascorbic acid is thought to be one of the earliest molecules to emerge during the initial chemical evolution of Life on 
Earth. As such, it might be inferred that L-AA plays a central role in human immune health, including specifically, a 
central role in the SSP and UNMR. Under the NGTC/ascorbolysis/UNMR theoretical framework, introduced in 2021 [11, 
15], multiple quantum phase-coherent radical chain reactions are enabled by “ascorbolysis”, a vinylogous, 
hyperconjugated, redox active variant of acidolysis. Intramolecular-1,4-hydrogen atom transfer (denoted “intra-1,4-
HAT”) has been proposed to catalyze the initiation, propagation, and termination steps of the radical chain reactions, all 
of which are proposed to comprise the UNMR. The reported adverse event profile associated with the mRNA vaccines 
has many, if not all, of the characteristics of the SSP which occurs when a “preparatory”, i.e., injection of bacterial 
filtrates, is followed after a proper time interval by intravenous “provocation” with the same or some similar material 
[36, 37, 188-190].  

 

Figure 2 Industrial chemical acidolysis provides precedents for the ascorbolysis hypothesis. Reversible ascorbolysis 
may prove to be generalizable to all endogenous biological electrophiles, effectively providing non-enzymatic chirality 
control of a endogenous chiral electrophilic reserve capacity, the loss of which leads to aging and death [194, 11, 15, 18, 
19] 



GSC Advanced Research and Reviews, 2022, 13(02), 015–050 

23 

A microvascular endothelial cascade of events is thought to initially involve the universal non-specific mesenchymal 
reaction (UNMR), a highly-stereotyped, pluricausal supramolecular, anabolic, self-assembling, auto-catalytic process 
attempting to rescue the extracellular matrix and endothelial glycocalyx layer (EGL). Upon exhaustion of endogenous 
coagulation factors, a catabolic process ensues, characterized by thrombosis, necrosis, and bleeding [36, 37, 190-193].  

 The Mirriam-Webster definition of “acidolysis” is useful, for chemists and non-chemists, alike. Acidolysis is defined as 
“any chemical reaction analogous to hydrolysis in which an acid plays a role similar to that of water.” (Mirriam-
Webster). Importantly, acidolysis is reversible, pH-dependent, and solvent-dependent. Considerable industrial chemical 
precedent exists for the reaction. Ascorbolysis can be thought of as a redox active vinylogous variant of acidolysis. 
Endogenous electrophiles are potential “substrates” for ascorbolysis, e.g. fucosylated proteins, GDP-fucose, GTP, ATP, 
cholesterol sulfate, sphingosine-1-phosphate, S-adenosyl-methionine, S-nitrosated proteins, acetyl-S-coenzyme A, 
phosphorylated proteins, phospholipids, L-carnitine, cAMP, cGMP, cADPR, miRNAs, RNA, DNA, proteins, peptides, 
glycosaminoglycans, proteoglycans, etc. Consider the effect of endogenous hydrophobic chiral ensembles, e.g. 
corticosteroids, bioflavonoids, repurposed SSRIs, HCQ, ivermectin, etc. to reversible ascorbolysis of endogenous 
electrophiles. Consider possible reversible ascorbolysis during complex coacervates [194-198] formed during the 
emergence of Life on Earth, within an aqueous microenvironment, driven by energy and chirality of external 
environmental torsion fields, essential ultra-trace minerals, and “spin water”, i.e. ortho and para nuclear spin states of 
water, in an open, dissipative, non-adiabatic ecosystem, far from thermodynamic equilibrium. Reversible generalizable 
ascorbolysis might be a safer, sustainable means of maintaining dynamical, metastable equipoise of biosemiotics 
coherence, than employing double-edged swords, i.e. “magic bullets” of extrinsically chiral, e.g. PARP inhibitors, PARG 
inhibitors, extrinsic nucleoside analogues. Consider the effect of ultra-weak magnetic fields on reaction yields of NGTC 
by the ensemble HCC hypothesis [199-201, 142, 144, 145]. 

 

Figure 3 Postulated generalizable, reversible, auto-catalytic radical chain propagation reactions under the ascorbolysis 
hypothesis, potentially providing the biophysical basis for biosemiotics phase-coherence during the anabolic (“healing”) 
phase of the SSP, elicited non-specifically, by highly-stereotyped, pluri-causal events, e.g. sensitizing or priming events 
during “General Adaptation Syndrome” and UNMR. Postulated reversibility and auto-catalysis of these radical chain 
reactions is thought to provide for lifelong maintenance of the molecular chirality of our biomolecules, under the 
ensemble hydrophobic chiroptical catalysis embodiment of the evolving (work in progress) NGTC/ascorbolysis/UNMR 
theoretical framework 

Under the NGTC/ascorbolysis/UNMR theoretical framework, the concept of an endogenous electrophilic “reserve” 
capacity is suggested. ATP, PAPS, acetyl-S-Coenzyme A, S-adenosyl methionine, NAD+, NADP+, cAMP, and cGMP are 
examples of endogenous biomolecules which are chiral and possess electrophilic sites within their structures, making 
them susceptible to SN2 nucleophilic attack by the L-AA free radical, which has tentatively been assigned to possess 
nucleophilic radical philicity [11, 15, 202, 203].  

2-O-substituted derivatives of L-AA have been proposed [11, 15] to represent a novel class of electrophiles which 
undergo photo-oxidative super-activation, thereby imparting even greater electrophilicity to their character, making 
them chemically more reactive. Application of an electrophilicity index [204] and DFT computational chemical studies 
of both the closed and open-shell 2-O-substituted derivatives of L-AA would potentially be very helpful, prospectively, 
in predicting there in vivo biological reactivity. This putative class of super-activated, 2-O-substituted, radical 
derivatives of L-AA have been tentatively assigned electrophilic radical philicity [11, 15, 202, 19]. The L-AA free radical 
is proposed to be an excellent “leaving group” in SN2 reactions with endogenous biological nucleophiles, for which PTMs 
of proteins are examples. Of note, inflammation is thought to promote PTMs of proteins, polysaccharides, glycoproteins, 
glycolipids, and polysaccharides [165-169] . PTMs of this type are proposed to be readily accomplished via the anabolic 
direction of reversible ascorbolysis, i.e. NGTC during the UNMR. 
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All blood cell lines have been implicated variously in the SSP, including red blood cells, white blood cells, and platelets. 
Of particular note, are the multiple reports that second messenger levels, i.e. cAMP in platelets, and cGMP levels in 
monocytes, are induced by L-AA [40, 205-207], but not by its salts? Compelling arguments were presented by Davidson 
& Winey [11, 15] as to the likely rationale for inconsistent results in large randomized clinical trials (RCTs) of vitamin 
C. It was pointed out that the pH-dependent solvent-dependent, and redox-dependent chemical speciation of L-AA must 
be carefully controlled to avoid inconsistent, conflicting results. Much of the vast published literature on vitamin C needs 
to be reevaluated for failure to control for the chemical speciation of L-AA, which is highly likely to influence its in vivo 
chemical reactivity, biodistribution, and pharmacokinetics. With the aforementioned precautions clearly in mind, the 
following postulated non-enzymatic reaction mechanisms, (1) and (2) below, are introduced. They are proposed to 
represent sequential radical chain propagation steps by which cGMP may be reversibly generated nonenzymatically in 
monocytes (1) and cAMP may be generated nonenzymatically in platelets (2), respectively. 

L-AA free radical + GTP → L-AA-2-O-GMP radical + PPi → cGMP + L-AA free radical ………(1) 

L-AA free radical + ATP → L-AA-2-O-AMP radical + PPi → cAMP + L-AA free radical ……….(2) 

Also, under the ascorbolysis hypothesis, the non-enzymatic chemical reactivity of the L-AA free radical, a radical whose 
radical philicity has been tentatively assigned to be nucleophilic [11, 15, 202, 203, 18, 19], might also afford a non-
enzymatic route to reversible depurination and trans-purination reactions of the second messengers, cAMP and cGMP 
depicted in (3), (4), and (5): 

L-AA free radical + cGMP → L-AA-2-O-α-D-ribose-5’-3’ cPhosphate radical + guanine ……… (3) 

L-AA free radical + cAMP → L-AA-2-O-α-D-ribose-5’-3’ cPhosphate radical + adenine ……… (4) 

cAMP + L-AA free radical + guanine → L-AA-2-O-α-D-ribose-5’-3’ cPhosphate radical -→ cGMP + L-AA free radical + 
adenine …………………..(5)   

In such putative reaction mechanisms, tentative assignments of nucleophilic radical philicity to the L-AA free radical, 
and electrophilic radical philicity to the 2-O-substituted L-AA radical derivatives, are assumed [11, 15, 202, 203] . 
Reactions (1) and (2) also assume that the most electrophilic site for SN2 nucleophilic attack by the L-AA free radical, is 
at the phosphorus atom at the alpha position of the ubiquitous endogenous electrophiles, GTP and ATP, respectively. 
Such putative reactions are proposed to occur within inflammatory microenvironments, in vivo, which are typically 
moderately acidic, mildly oxidative, and relatively hydrophobic [11, 15]. The initiation and termination radical chain 
steps are proposed to occur via a unimolecular dismutation reaction of the L-AA free radical [11, 15]. See Figure 10 
below. Of particular note, both cGMP and cAMP possess chiral centers at the phosphorus atom, i.e. the exocyclic oxygen 
atoms bound to phosphorus are spatially non-equivalent. This point may be relevant to the ensemble HCC hypothesis 
introduced in this paper. A tacit assumption is made that in the beginning, on the primordial/prebiotic planet Earth, 
small and fast molecules took precedence over big and slow molecules, because our biomacromolecules had not yet 
evolved, chemically. 

Natural killer T-cells, T-lymphocytes, monocytes, and macrophages, have been implicated in lethal cases of the 
Shwartzman reaction [208]. Vascular endothelial and renal tubular cells have also been implicated in the GSR [160]. 
Both hematological and immunological components of the SSP are involved, with the onset of hematological events 
perhaps preceding the onset of immunological events [209]. More recently, platelet activation, neutrophil “traps” 
denoted “NETs”, complement activation, and tissue factor have been implicated in SARS-CoV-2 induced 
immunothrombosis in humans [210]. Inflammatory and hemorheological biomarkers, e.g. Cytokine and chemokine 
biomarkers, including IFN, TNF, ILs, miRNAs, and TLRs, have been identified during various stages of the SSP. The 
erythrocyte sedimentation rate (ESR), a hemorheological biomarker of inflammation, is often elevated [211-214, 28, 29, 
39, 160, 161]. Tissue Factor (TF) of the extrinsic coagulation pathway and Tissue Factor Pathway Inhibitor (TFPI) are 
thought to become dysregulated, resulting in loss of hemostasis during the GSR [190, 192, 215, 216] . Fibrin 
microthrombi [28] are thought to “shower” the systemic microvasculature, e.g. during the Waterhouse-Friderich 
syndrome (see Figure 6 below), a univisceral variant of the DIC (disseminated intravascular coagulation) syndrome, for 
which fibrin split products (FSPs) and D-dimer levels are used as clinical biomarkers, e.g. during acute pulmonary 
embolism (PE) and/or deep vein thrombosis (DVT).  
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3.7. Protecting the ECM and restoring the EGL: postulated anabolic phase of the SSP 

Interestingly, Chinese herbal medicine practitioners have long been aware of antiviral properties of certain plant-
derived acid mucopolysaccharides [217, 218]. Hauss’s pioneering studies of radiolabeled Sulfate uptake in sGAGs of the 
ECM during the SSP, provide strong support for the assertion (herein) that the initial phase of the SSP is anabolic [188, 
189]. Importantly, ascorbolysis has been postulated [11, 15] to be reversible. Support for this proposal is found in the 
case report of prompt reversal of virus-induced ARDS by high dose IVC [219, 220]. It is tempting to speculate that in 
this setting, IVC provided prompt reversal of endothelial dysfunction, restoring membrane function and surface tension 
in human lung endothelium, providing life-saving restoration of pulmonary gas exchange and extubation. 

Survivors of COVID-19 infection are often discharged home from the hospital on “blood thinners” so as to lessen the risk 
of serious adverse thrombotic events, during their recovery, e.g. low molecular weight heparin (LMWH). Heparin is a 
sulfated polysaccharide which inhibits the Shwartzman reaction in rabbits [221. 222]. Heparain is a sulfated 
mucopolysaccharide [223]. Heparin and heparan sulfate structures are examples of molecules whose ensemble, i.e. 
composite, molecular chirality is very high [224, 225, 186, 187]. Under the ensemble HCC hypothesis, heparin is likely 
to be one of many biomolecules whose composite chirality is “remembered” by L-AA and the L-AA free radical, which 
are postulated (herein) to have been involved in their biosynthesis, early in chemical evolution of Life. Clearly, heparin 
and L-AA are closely related to the SSP. Non-enzymatic sulfurylation of heparin is likely to require participation of a 
“universal” non-enzymatic sulfurylation factor [13, 14] .  

 

Figure 4 Postulated universal phosphorylation and sulfurylation factors (reactive transients) during early prebiotic 
chemical evolution. (a) and (b) represent putative L-AA-2-O-phosphate radical and L-AA-2-O-sulfate radical, 
respectively; (c) and (d) represent putative 2-O-phosphate butenolide radical and 2-O-sulfate butenolide radical, 
respectively. Butenolide (4,5 unsaturated) ϒ-lactone derivatives of L-AA were identified by JC Deutsch (1994) to be a 
major early oxidation product of L-AA in presence of Cu2+ within a moderately acidic (pH ca. 4-6) aqueous solution 
[226, 227] by GC/MS methodology. See [11, 15] for details 

Note the chiral center at the sulfur atoms of both figure 4b and 4d (above) which are proposed herein to catalyze 
reversible stereospecific post-translational sulfurylation, e.g. sulfurylation of HSPGs, CSPGs, polysaccharides, 
corticosteroids, etc. Similarly, the chiral center at the phosphorus atoms of figure 4a and 4c (above) have been proposed 
[11, 15] to catalyze non-enzymatic stereospecific post-translational phosphorylation of proteins, in addition to 
catalyzing reversible non-enzymaticnucleotide triphosphate, i.e. non-enzymatic oxidative phosphorylation, and 
polynucleotide synthesis. [11, 15] for details. According to pioneering studies of Hauss, acid mucopolysaccharides, i.e. 
sulfated acid mucopolysaccharides are synthesized in the ECM during the SSP [188, 189] within inflammatory 
microenvironments, which are typically moderately acidic, mildly oxidative, and relatively hydrophobic. 

Much of the composite homo-chirality of our biomolecules during the prebiotic chemical evolution of Life, is proposed 
to arise non-enzymatically, in the presence of magnetic and or torsion fields acting upon ortho nuclear spin states of 
water (some physicists have postulated that all magnetic fields possess a small torsion component), spin-coupled to the 
L-AA free radical. For example, he “elusive”, often contemplated, “ascorbyl peroxide”, under the evolving ascorbolysis 
hypothesis, might account for the homo-chirality of our non-enzymatically hydroxylated biomolecules, both large and 
small (e.g. collagen, D3, dopamine, pituitary neuropeptides, HIF-1-α, DNA) during inflammatory states, via reversible, 
non-enzymatic mono-oxygenase-like and dioxygenase-like function.  
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Figure 5 Putative non-enzymatic “mono-oxygenase-like” function under the ascorbolysis and ensemble HCC theoretical 
framework: (a) proposed structure of putative “ascorbyl peroxide” free radical and (b) putative reversible non-
enzymatic, auto-catalytic, radical chain reactions with endogenous biological nucleophiles (denoted “Nu :”) afforded by 
the ascorbolysis hypothesis. See [11, 15] for details 

Much of the chirality of heparin, heparan sulfate proteoglycans (HSPGs), and chondroitin sulfate proteoglycans (CSPGs) 
may reasonably be inferred to have arisen prior to the sulfurylation step(s) which are generally acknowledged to 
represent post-translational modifications (PTMs) of the protein [228, 229] and/or polysaccharide “substrate”. L-AA 
levels are known to be high in proximity to the Golgi apparatus of the endoplasmic reticulum [128, 230-233, 156]. The 
ascorbolysis hypothesis provides a chemically-feasible means by which anomeric specificity arises within our 
biomacromolecules. Anomeric specificity leads to antigenic and morphological determinants of our endogenous 
macromolecules. Characteristic chiral helical morphologies (chiral helicity) of many of our endogenous proteins, 
polysaccharides,, glycolipids, and nucleic acids are postulated to arise from helicity of spin water [234-237], whose 
chirality is fractal, related to the “fractal dimension”, specifically the chirality of ortho and para nuclear spin states of 
spin water [14, 102, 234] . 

 

Figure 6 Waterhouse-Friderich syndrome is an example of the univisceral type of SSP: (a) The gross appearance of 
hemorrhagic necrosis of the kidney (generalized Shwartzman reaction) from a rabbit administered antirabbit EPI Fab, 
10 mg/kg, before and 2 hours after the injection of endotoxin. (b) The normal gross appearance of the kidney from a 
rabbit injected with nonimmune IgG, 10 mg/ kg, before the injection of endotoxin. Images (with captions) from Sandset 
(1991) [190] are reproduced here with permission of the publisher. 

 

Figure 7 Proposed need for a non-enzymatic, universal sulfurylation factor. (a) proposed structure of the L-AA-2-O-
sulfate radical; (b) the known structure of the ubiquitous sterol sulfate “cholesterol sulfate”, shown to be sulfurylated 
nonenzymatically by L-AA-2-O-sulfate by Verlangieri & Mumma (1973) [238]; and (c) the known structure of 
chondroitin sulfate, which was shown to be sulfurylated non-enzymatically by L-AA-2-O-sulfate by Hatanaka & Egami 

https://www.sciencedirect.com/topics/medicine-and-dentistry/tissue-factor-pathway-inhibitor
https://www.sciencedirect.com/topics/medicine-and-dentistry/endotoxin
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(1976) [239]. Readers should note that molecular chirality of (a), (b), and (c) is a structural characteristic which might 
be enhanced by hydrophobic chiral “seeding” under the ensemble HCC hypothesis introduced herein 

Of note, sulfurylated corticosteroids and proteoglycans, e.g. HSPGs and CSPGs, are likely to require a stereospecific, 
regiospecific, and chemio-specific “universal” non-enzymatic sulfurylation factor such as the L-AA-2S derivative initially 
synthesized by Ralph Mumma (1968) [240] and subsequently studied in vivo by Verlangieri & Mumma (1973) [238] 
and Hatanaka & Egami (1976) [239]. These studies [238] and [239], effectively provide an initial proof of concept for 
the NGTC/ascorbolysis/UNMR theoretical framework [11, 15]. In light of [11] and Beckett (2014) [156] , it is reasonable 
to infer that the “dialyzable transfer factor” [39], i.e. L-AA and serotonin, regulates (a) human hemostasis, (b) gene 
expression, and (c) immune function during the SSP and UNMR. Proper burn and wound healing and prevention of 
scurvy in humans is today known to have an absolute requirement for L-AA, typically acquired from dietary plant, 
vegetable, and fruit sources [241] . Recovery from sepsis and SARS-CoV-2 infections, requires adequate levels of L-AA. 
Of course, prevention is typically far less expensive and less risky than resorting to therapeutics [242-245].  

The main protease (“Mpro”) of the SARS-CoV-2 pathogen is an attractive target for drug design, if off-target effects can 
be minimized. We suggest various ensembles of naturally-occurring compounds may provide clinically-useful 
therapeutics in countering the viral pathogen by means of ensemble HCC [25, 246]. We propose that the antiviral and 
immunomodulatory synergy between L-AA and quercetin may be readily explicable under the ensemble HCC theoretical 
framework presented herein. It is conceivable that methylation, glycosylation, sulfurylation, and recycling of quercetin, 
and correction of the STAT3 phosphorylation defect, may be catalyzed non-enzymatically by ascorbolysis, within 
inflammatory tissue microenvironments. Under this proposal, L-AA would essentially potentiate the antiviral and 
immunomodulatory activity of quercetin, on several biosemiotics levels, concomitantly [25, 246, 11, 15, 18, 19]. 

Interestingly, a recent case report documented recovery from virus-induced acute respiratory distress syndrome 
(“ARDS”) with adjunctive administration of high-dose intravenous L-ascorbic acid (IVC) (Fowler 2017) [219], 
suggesting that pulmonary membrane permeabilization was reversed and surface tension was normalized by high dose 
IVC treatment. This effect is likely to be synergistic with corticosteroid and/or serotonin reuptake inhibitors 
administration, under the ensemble hydrophobic chiroptical catalysis (“ensemble HCC”) hypothesis. It has been 
reported that dexamethasone (“DEX”) can be life-saving to mountain climbers attempting to climb some of the world’s 
tallest mountains [247]. 

Importantly, L-ascorbic acid has long been known to inhibit aryl sulfatases, matrix metallo proteinases [214, 248-250], 
and proteases, both seriene- and cysteine-proteases (Caspaces) [242]. This makes sense, intuitively, because Hauss’s 
earlier work clearly demonstrated that the initial phase of the SSP is anabolic, e.g. favoring the incorporation of sulfate 
into glycosaminoglycans of the extracellular matrix (ECM) [188, 189]. In 2015 conference proceedings, a need for a 
“universal sulfurylation factor” was proposed, in order to cope with moderately acidic pH and oxidative conditions 
which characterize inflammatory microenvironments (see [13, 14]). The reversible anabolic/catabolic property of 
“ascorbolysis” [11. 15], and Figure 3 (above) and Figure 15 (below) has been proposed to represent one of several non-
enzymatic supramolecular mechanisms by which L-AA counters viral pathogens, during NGTC and the UNMR. It may be 
postulated that when TFPI is consumed during the consumptive coagulopathy of the microvasculature represented by 
the SSP, that the delicately balanced hemostatic “equipoise” will be “tipped” from thrombosis to bleeding, but for 
adequate blood levels of L-AA. Reversible post-translational and pre-transcriptional modification of proteins, catalyzed 
non-enzymatically by L-AA, the L-AA free radical, and their 2-O-substituted derivatives, essential for genomic stability, 
is thought to be 'powered by radiant and or zero-point energy' (quantum vacuum fluctuations). 

3.8. Preventing the postulated catabolic hydrolytic phase of the SSP: proposed therapeutic role for the 
ensemble HCC hypothesis upon validation.  

Ultimately, during the catabolic phase of the SSP, e.g. SARS-CoV-2 related sepsis, quantum biosemiotics phase coherence 
is thought to fail on multiple scales of time and space, resulting in genomic instability, loss of redox homeostasis, 
hijacked energy metabolism during infection [11, 15, 39, 251, 252], loss of glycosidic anomeric fidelity (e.g. loss of 
antigenic determinants), immune dysfunction, and a consumptive coagulopathy of the microvasculature [10, 12-14] . 
Such a postulated scenario, i.e. the catabolic, hydrolytic phase of the SSP, would likely occur more readily in patients 
suffering from subclinical or clinically-marginal scurvy [11, 13-15, 241] . Moreover, the combination of NAD+ depletion 
and L-ascorbic acid deficiency is likely to predispose to impaired innate immune response [251, 252] . Baseline pre-
infectious levels of NAD+ and L-AA, along with various other micro-nutrient levels, might result in some observed 
clinical variability of the temporal component of priming and provocation inoculations of the SSP. Subclinical or 
marginal scurvy is rarely diagnosed, yet readily treatable [241]. 
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Sadly, the global pandemic persists, now in the form of new variants, e.g. “Delta” and "Omichron". Government policies 
don't appear to be succeeding. in many respects, we appear to be repeating and “doubling-down” on recent mistakes. 
Long held conventional "wisdom" (dogma), both clinical and scientific, need to be revisited. The recent WARNING by 
Gundry in 2021 Abstracts was published in Circulation [7, 8]. His data and warning appear to parallel and explain the 
numerous reports of myocarditis, pericarditis, and thrombotic events, which have been reported by the U.S. CDC in their 
guidance to physicians and the U.S. CDC VAERS database, notwithstanding the generally acknowledged gross under-
reporting of vaccine-associated adverse events to the VAERS database. Recent studies from Israel have also reported an 
association of mRNA vaccination to myocarditis, amongst serious adverse events [103-106] . Further reports in the 
recent published literature [56, 107, 108] provide clinical case reports, including cardiac magnetic resonance (CMR) 
data, provide strong clinical support for the biomarker data in the Gundry Abstracts [7, 8]. Any risk/benefit analysis of 
parenteral exogenous nucleic acid inoculations, e.g. gene therapy [77-83], should acknowledge that the “risk” has a 
name, i.e. the SSP, for which there is a considerable body of published data over the last century. To best understand, 
predict, and mitigate risk, a better understanding of the pathophysiology and biophysics of the SSP is called for.  

Optimistically, the ensemble HCC hypothesis introduced herein, upon validation, offers the possibility of minimizing off-
target effects which appear to impede and impair current mRNA vaccines and antiviral therapies. In countering the 
SARS-CoV-2 viral pathogen, for example, ensemble HCC by L-AA and ensembles of chiral hydrophobes (e.g. 
corticosteroids, bioflavonoids, repurposed SSRIs, HCQ, ivermectin, etc.) offer the promise of countering the pathogen 
by supramolecular biological means, wherein inhibition of viral entry, replication, and packing and assembly, take place 
concomitantly, phase-coherently, on all biosemiotics levels. Such a novel approach to countering human disease 
represents a potentially sustainable, complementary, and/or alternative approach to the current mRNA vaccine 
strategy. Beyond its potential as a new class of antiviral therapeutics, is the possibility of cost-effective primary 
prevention, which would be win-win-win in terms of efficacy, safety, and cost. Governments and healthcare providers 
would, if the ensemble HCC hypothesis is validated, not have to live in fear of the “next” viral pandemic or variant strain 
to arise. The intrinsic supramolecular chirality of our biomacromolecules, whose morphology and function evolved 
chemically over 4 billion years, would act in concert with the tempo and rhythms set by magnetic and torsion fields , 
spin water, and the L-AA free radical, lessening destructive interference and restoring diversity to the ecosystem, both 
internal and external. 

Clinically, endothelial dysfunction [220], generally, and he Sanarelli-Shwartzman Phenomenon (SSP), specifically, is 
neither rare nor unpredictable [10, 12]. Thus, the inflammatory microvascular and thrombotic events being reported 
in temporal association with the mRNA inoculations should not be portrayed as either rare or unpredictable "Black 
Swan" events. To wit, the SSP has been observed and studied for over a century. Sepsis, cancer, and myocardial ischemia, 
e.g. "acute coronary syndromes (ACS), have probably been present and afflicting humans since antiquity, e.g. Purpura 
Fulminans and sepsis [13, 209] . Several of the published papers in [39] are directly on point to the question raised 
rhetorically, in the title of this paper. It has been observed for nearly a century that nucleic acids often strongly stimulate 
and/or suppress the human immune system, but in many instances does so non-specifically. The general adaptation 
syndrome studied in great detail by Hans Selye [36, 37, 191] and others is perhaps the opposite of the fanciful “magic 
bullet” therapies proposed by Paul Ehrlich. Directly relevant to the adverse event profile reported for the mRNA 
vaccines is the section in [39] which focuses on toxicity of certain parenterally-administered polynucleotides and 
polynucleotide complexes (see [39] at pages 111, 113).  

One of the deterrents to the use of the adjuvant effect of nucleic acids has been their occasional toxicity perhaps 
operative during delayed-type hypersensitivity responses. ---Excerpted from Torrence (2012) [39]. Underline 
and italics have been added for emphasis. 

4. Ensemble HCC - a supramolecular biological strategy to combat viral pathogens 

Readers should please note that the “HAT” protocol, consisting of hydrocortisone, L-ascorbic acid, and thiamine, has 
become standard practice in the treatment of critically-ill patients with sepsis [26, 27]. It remains to be seen whether a 
combination of empiric NAD+ repletion and L-ascorbic acid supplementation may have synergistic therapeutic and/or 
preventative benefit, clinically. Empiric NAD+ repletion [251, 252], L-ascorbic acid (L-AA) supplementation, and 
bioflavonoid (e.g. quercetin) administration might be considered as primary prevention. Of note, the combination of 
quercetin and L-AA has been recently shown to possess both antiviral and immunomodulatory properties, perhaps 
acting at the level of interferon (IFN) [25]. In 2019, it was reported that IFN-α, induced by either IL-12 or LPS, was a 
crucial event in sensitization for the GSR [161]. The underlying physical rationale for the observed synergy may 
represent hydrophobic catalysis by L-ascorbic acid [11, 15, 41, 42]. Interestingly, serum surface tension was reported by 
Enoki Yoshisuke to be transiently elevated after provocation injection for the Shwartzman reaction. See [10] at page 
1403.  
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 Importantly, prospective population-scale case-control studies, perhaps employing the PULS Cardiac Test 
longitudinally (with patients as their own control) are urgently needed to ascertain possible synergistic primary 
prevention and reversal (rescue) from oxidative stress and the catabolic phase of the SSP, comparing empiric 
combinations of NAD+ repletion. Bioflavonoids (quercetin), curcumin, anthocyanins, and L-ascorbic acid amphiphiles 
(L-AAAs) supplementation (see [11] and [15]).  

The SSP, often referred to as the Schwartzman reaction, is neither especially rare nor particularly unexpected. The SSP 
is not fully understood [20, 209]. It may represent an essential component of evolutionary homeostasis and genomic 
stability of the human species. Similarly, so-called “dialyzable transfer factor(s)” [39, 40, 207], e.g. L-ascorbic acid, 
serotonin, and perhaps, depending on pH, redox state, nuclear spin state of water, chirality, and hydrophobicity of the 
microenvironment, 2-O-substituted derivatives of L-ascorbic acid, have likely played a central role, from the beginning. 
A useful societal goal might be to employ all technologies at our disposal to reverse-engineer the “initial common 
pathway” to Life with AI and network theory techniques [ 11, 15, 159]. The human immune response may be stimulated 
or suppressed [39]. Enoki (see [10] at page 1403) and others [39] have shown that nucleic acids are not the only means 
of eliciting generalizable biophysical responses [10, 12, 36, 37, 39], in vivo. Indeed, certain proteins, polysaccharides, 
phospholipids, and peptidoglycans have demonstrated this capacity [10, 12, 36, 37, 39]. As was suggested by Selye in 
1950 [35], a combination of several non-specific stimuli might represent biophysical “seeding” of the 
microenvironment, as a potentially preventive and/or therapeutic prelude, effectively “boosting” both humoral and cell-
mediated immune responses, for better or worse. Optimistically, therapeutic “synergies” might be identified. This 
approach would be a departure from the so-called “magic bullet” concept originally described by Paul Ehrlich [253-
256]. If the current ongoing, persistent viral pandemic has taught us anything, it is that more research in this area is 
called for. 

4.1. Proposed means for delivery of L-fucose to the Golgi apparatus by putative “ascorbyl fucoside free 
radical” ( L-AA-2-O-α-L-fucoside free radical).  

Fucosyl transfers to endogenous biological nucleophiles has gained recognition as playing an important role in immune 
recognition during the human immune response [153, 154, 171]. Post-translational modification (PTMs) of proteins is 
thought to take place at or near the Golgi apparatus of the endoplasmic reticulum [172, 173]. L-AA is thought to mitigate 
oxidative endoplasmic reticulum (ER) stress [156, 230-232, 257] . This role probably arose prebiotically, at or near 
primitive “ribozymes”. It has been suggested that the L-AA free radical may represent one of the earliest “enzymes” 
during the origin of Life [11, 15]. Non-enzymaticfucosylation is proposed herein to proceed regiospecifically, 
stereospecifically, and chemiospecifically within a moderately acidic, mildly oxidative, relatively hydrophobic 
microenvironment under the ensemble HCC hypothesis. 

 

Figure 8 Proposed stereospecific non-enzymatic ascorbolysis of GDP fucose via SN2 nucleophilic attack by the L-AA 
free radical upon the C-1 carbon atom, with GDP as leaving group, generating a putative L-AA-2-O-α-D-fucoside free 
radical reactive transient for subsequent fucosylation of biological nucleophiles, e.g. proteins. Of note, the mechanism 
provides for retention of anomeric configurations, generally, providing for anomeric fidelity during inflammatory states. 
The process is postulated to be reversible. Proper innate immune function is proposed to critically depend on 
maintenance of anomeric fidelity, hence preservation of antigenic determinants, during, for example, discrimination by 
TLRs of PAMPs. The scheme is generalizable to many, if not all, endogenous biological electrophiles. Umpolung (entropic 
charge reorganization) catalysis and proton coupled nucleophilic attack(s) are mechanistic tenets [258-260]. The 
scheme is proposed to consist of two successive SN2 radical chain propagation reactions, wherein sequential, back-to-
back inversions of stereochemistry at C-1 yield net retention of anomeric configuration. Overall, the scheme provides 
non-enzymatic maintenance of anomeric fidelity during inflammatory states, e.g. during the human immune response 
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Figure 9 The major “players” in the NGTC/ascorbolysis/UNMR/ensemble HCC theoretical framework: (a) Graphical 
depiction of the ortho and para, nuclear spin states of water from [110] (Horke 2014) reproduced here with permission 
of the publisher; (b) graphical depiction of the L-ascorbic acid free radical, for which Davidson coined the term “nano-
scalpel” to convey the instrument used by a fanciful great surgeon, slicing, splicing, sewing, and annealing on the 
molecular nano-scale. The structure is adapted from a structure found in a quantum theory of atoms in molecules 
(QTAIM) study (Ebrahini et al 2016) [261] of hydrogen bond cooperativity by L-ascorbic acid with permission of the 
publisher 

The L-ascorbic acid free radical has been tentatively assigned nucleophilic radical philicity in SN2 reactions during two 
successive radical chain propagation steps, described as ascorbolysis [11, 15]. See Figure 3 (above). Of particular note 
is the recent finding that organic radicals induce self-assembly, supramolecular chirality, and circularly polarized 
luminescent (CPL) magnetic emitters [262, 263, 146].  

During chemical evolution of Life, it may be suggested that the mechanism by which the earliest homo-chiral peptides 
and proteins appeared, prior to the advent/emergence of “enzymes” at the primitive primordial “ribozyme” is similar 
in many respects to the mechanism which have been proposed in 2021 [11, 15] to underlie ascorbolysis. The postulated 
reversible ascorbolysis of amide bonds may well have prebiotic precedence. We suggest that prebiotic protein folding 
events at primordial “ribozymes” might easily have been facilitated by ensemble HCC . Experiments might be designed 
to look for enantiomeric purity of such “early” steps in chemical evolution. Today, the elongation factor at the ER may 
well have evolved, chemically, as a “mimic” of nonenzymatic radical chain propagation steps postulated in the 
ascorbolysis hypothesis during inflammatory and cytoproliferative states. Under the ensemble HCC hypothesis, 
intrinsic chirality of our biomolecules, both large and small, is proposed to enable proper protein folding and routing of 
misfolded newly synthesized proteins within the endoplasmic reticulum and Golgi apparatus, the equivalent of 
primitive, prebiotic, primordial “ribozymes” [155], wherein chiral hydrophobes act as molecular “chaperones”, and L-
AA and L-AA free radicals provide a reversible, supramolecular “surgeon’s nano-scalpel”, by way of analogy. Upon 
validation, the ascorbolysis and ensemble HCC hypotheses should facilitate use of stochastic complexity theory, AI, and 
network theory to reverse-engineer the “initial common pathway” to Life on Earth [10-15, 157-159]. 

There is a critically-significant distinction (dichotomy) between the fanciful "magic bullet(s)" proposed by Ehrlich [253-
256] and the orthomolecular "surgeon's nanoscalpel" proposed by Davidson and Winey in 2021 [11, 15]. The 
"nanoscalpel" has been proposed to be reversible, pH-dependent, solvent-dependent, and quantum phase coherent 
across all biosemiotics levels, in vivo, thereby minimizing epigenetic "collateral damage" to the living host [25, 10, 12]. 
Similarly, there is likely to be a fundamental distinction between orthomolecular supramolecular biology during human 
chemical evolution and supramolecular xenobiology, which may or may not be prospectively conducive to genomic 
stability, evolutionary resilience [264-267], and biosemiotics coherence. “At present, no specific antiviral therapy or 
vaccine has been proven to be effective for treating or preventing of HCoV infections [267].” [266-268].  

On an optimistic note, it may be possible under the NGTC/ascorbolysis/UNMR theoretical framework to develop a 
supramolecular biological strategy with which to target the site-specific cleavage of SARS-CoV-2 RNA and its associated 
proteins [11, 15]. Regiospecific, stereoselective, cleavage of viral RNA, viral DNA, and viral proteins is postulated to flow 
logically, as biophysical, supramolecular consequences of the ensemble HCC hypothesis. 

The putative rate-limiting intermediates and transition states are typically chiral making the ensemble hydrophobic 
chiroptical catalysis (denoted herein “ensemble HCC”) hypothesis, a logical extension of the NGTC/ascorbolysis/UNMR 
theoretical framework [11, 15]. Supramolecular chiral helicity of “spin water,” L-AA, and the L-AA free radical is 
proposed to play central roles. Magnetically altered reaction yields and low magnetic field effects are expected based in 
part on recent pioneering study of Evans in 2016 [199]. The interaction(s) of flavin mononucleotides and L-AA are 
thought (by us) to typify the type of chemistry catalyzed nonenzymatically under the ensemble HCC theoretical 
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framework. Magneto-receptors and low magnetic field effects are generally thought to enable birds (and bats) to fly at 
night. As 5G technology “ramps up” there is considerable uncertainty as to how chiral torsion EM field effects will impact 
commercial navigation, as well as that of birds, bats, and insects, that provide pollination of plants, and provide a 
substantial proportion of the food supply. If ensemble HCC provides the biophysical basis for bio-diversity, as well as 
genomic stability and genomic resilience of the human species, 5G deployment may need serious reconsideration. Cross-
talk between solar light-harvesting technologies and 5G technology may need prospective consideration. The light-
harvesting aspects of the ensemble HCC hypothesis may be essential for Life (see Figure 10c). 

 

Figure 10 Chemical mechanistic depiction of the postulated ascorbolysis hypothesis [11, 15]. (a) intramolecular-1,4-
hydrogen atom transfer (“intra-1,4-HAT”) is proposed to stabilize the L-AA free radical and lower activation energies 
for the initiation, propagation, and termination steps of branching cascades of self-assembling, phase-coherent, auto-
catalytic, radical chain reactions comprising the UNMR; (b) postulated first-order, unimolecular “dismutation” 
mechanism via intra-1,4-HAT providing initiation and termination steps to the radical chain reactions catalyzed 
nonenzymatically by ascorbolysis and ensemble HCC; and (c) mechanistic depiction of postulated photo-oxidative 
super-activation of L-ascorbic acid and its 2-O-substituted derivatives during the UNMR, e.g. during reversible post-
translational modifications of proteins [168] 

 

Figure 11 Pre-equilibrium intramolecular H-bonding precedes oxidative photo-activation, followed by (a) rate-limiting 
homolytic cleavage of the O-H bond at the 3-position accompanied by intramolecular 1,4 hydrogen atom transfer with 
formation of a radical-cation during charge reorganization (“umpolung” catalysis [258-260] and orbital steering 
towards the “sigma hole”, quantum tunneling; and (b) subsequent fast cyclization to form a cyclic pentacoordinate 
phosphorus free radical. The trigonal bipyramidal cyclic pentacoordinate free radical reactive transient is then able to 
pseudorotate (pairwise fluxional isomerization of trigonal bipyramidal intermediates) following Westheimer’s rules 
[269, 270], with “flattening” of the free energy landscape. In the low pH, mildly oxidative, relatively hydrophobic 
aqueous microenvironment. The super-activated cyclic pentacoordinate phosphorus reactive transient is able to stereo-
specifically, regio-specifically, and chemio-specifically phosphorylate endogenous nucleophiles, including RNA, DNA, 
and proteins, behaving much like a primordial molecular motor, e.g. a non-enzymatic RNA polymerase, or nuclease in 
the reverse direction 

 The activation energy for the proposed rate-limiting O-H bond homolytic cleavage step in ascorbolysis is thought to be 
subject to (a) pre-equilibrium intramolecular hydrogen bonding, (b) inductive effects of the functional group being 
transferred, (c) vibrational modes of the O-H bond at the 3-position, (d) nuclear quantum “tunneling” along the path of 
the H3-O2 intramolecular hydrogen bond, and (c) the presence of a σ-hole (singly occupied sp3 orbital) at the O-2 
position (upon photo-oxidative super-activation. Nuclear quantum tunneling during proton coupled electron transfer 
(PCET) by L-AA is supported by the measurement of unusually large kinetic isotope effects, experimentally, when 
studied in relatively hydrophobic dioxane/water mixtures of L-AA [271-273]. 
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Figure 12 Electrophilic sites (denoted by red arrows) within endogenous electrophiles, e.g. dNTPs, NTPs, ATP, GTP, S-
adenosyl methionine, acetyl-S-coenzyme A, NAD+, NADP+, cAMP, cGMP, miRNA, RNA, and DNA. (a) the α-phosphorus 
atom of ATP and GTP (probably complexed to a divalent cation such as Mg2+ and/or Mn2+) are potential sites for 
reversible non-enzymatic, auto-catalytic SN2 attack by the L-AA free radical with pyrophosphate (PPi) acting as leaving 
group, under conditions promoting proton-coupled nucleophilic attack (PCNA) followed by radical chain 
polymerization to form either RNA polymers, DNA polymers, or cyclization to form 5’-3’-cyclic nucleotides; (b) several 
electrophilic sites within NAD+ and NADP+ provide sites for putative SN2 attack by the L-AA free radical (successive 
“back-to-back” inversions of stereochemistry at the C-1 anomeric position, provide stereospecific non-enzymatic 
retention of stereochemistry of mono-ADP ribosylation (MARylation) and polyADP ribosylation (PARylation) of 
endogenous nucleophiles); (c) the endogenous cyclic nucleotides, e.g. cAMP and cGMP, upon SN2 reaction with the L-
AA free radical provide reactive “transients” which may effectively regulate energy metabolism, redox homeostasis (B3 
metabolome), the fluid genome, and immune function in humans; and (d) electrophilic sites within miRNA and RNA are 
potential sites for reversible SN2 attack by the L-AA free radical with subsequent regulation, editing, recycling, error-
correction, and polynucleotide polymerization, of the dynamical “fluid genome”.  

Ensemble HCC (described herein) is a central tenet of the NGTC/ascorbolysis/UNMR theoretical framework. Such a 
mechanism, if validated experimentally, should be amenable to application of stochastic complexity theory [157], AI, 
and network theory, perhaps providing a route to reverse-engineering the “initial common pathway” to Life on Earth 

 

Figure 13 Postulated radical chain propagation steps in prebiotic RNA polymerization and cyclic 5’-3’ nucleotide 
synthesis. (a) depiction of reactive transient in first of two successive radical chain propagation steps; (b) depiction of 
reactive transient in second of two successive radical chain propagation steps 

Under the NGTC/ascorbolysis/UNMR/ensemble HCC theoretical framework, a possible scheme for the nonenzymatic 
prebiotic synthesis of RNA. DNA, cAMP, cGMP, and cNMPs is contemplated. Reactions (6) and (7) below are postulated 
to result in prebiotic non-enzymatic RNA synthesis. Reactions (11) and (12) below are proposed to provide alternative 
routes to RNA polymerization. The relative proportion of RNA polymerization via (6) and (7) versus RNA 
polymerization via (11) and (12) is proposed to be governed by apicophilicity of TBP ligands, Berry pseudorotation of 
TBP intermediates, and substrate availability (see Figure 12(a),(c) and Figure 13(a),(b) above). Reactions (8) and (9) 



GSC Advanced Research and Reviews, 2022, 13(02), 015–050 

33 

below are postulated to result in DNA synthesis. Reaction (10) below is postulated to result in either RNA 
polymerization or 5’,3’-cyclicNMP formation, perhaps depending on “substrate” availability. The hydrophobic effect, π-
π base stacking interactions, hydrogen bond interactions, divalent metal ions (denoted M2+ below), and Westheimer’s 
guidelines [269, 270] are postulated to control reversible, auto-catalytic, non-enzymatic polynucleotide and cyclic 
nucleotide formation. Reactions (6)-(13) below are postulated to take place within a moderately acidic, mildly oxidative, 
relatively hydrophobic microenvironment, in the presence of spin water and powered by radiant and or zero-point 
energy (quantum vacuum fluctuations). 

L-AA free radical + NTP + M2+  L-AA-2-O-5’-NMP radical + PPi + M2+ ………. (6) 

L-AA-2-O-5’-NMP radical + M2+ + 3’-NMP  RNA polymers + L-AA free radical + M2+………. (7) 

L-AA free radical + dNTP + M2+  L-AA-2-O-5’-dNMP radical + PPi + M2+ ………. (8) 

L-AA-2-O-5’-dNMP radical + M2+ + 3’-dNMP  DNA polymers + L-AA free radical + M2+………. (9) 

L-AA free radical + NTP + M2+  L-AA-2-O-5’-NMP radical + PPi + M2+  5’,3’-cNMP + L-AA free radical………. (10) 

L-AA free radical + 2’,3’-cNMP + M2+  L-AA-2-O-3’-NMP radical + M2+ ………. (11) 

L-AA-2-O-3’-NMP radical + 5’-NMP + M2+  RNA polymers + L-AA free radical + M2+………. (12) 

L-AA-2-O-3’-NMP radical  5’,3’-cNMP + L-AA free radical + M2+ ………. (13) 

RNA and DNA polymerizations (7) and (9), respectively, and cNMP formation (reactions 10 and 13) are alcoholysis 
reactions wherein alcoholysis is favored over hydrolysis within relatively hydrophobic microenvironments. See Figure 
3 (above) for the general case. Similarities between putative prebiotic nonenzymatic reactions (6),(7) and (10)-(13) 
above, and enzymatic reactions thought to occur at the ER and Golgi apparatus are suggested. It is inferred that small 
and fast, non-enzymatic chemical evolution of small molecules preceded comparably big and slow enzymatic chemical 
evolution of our biomacromolecules [274, 275]. Further, it is not unreasonable to surmise that the large molecules of 
today, might in certain respects, be constrained by the small molecule evolutionary “events”, such as the emergence of 
homo-chirality, which preceded them, on the evolutionary timescale. 

 

Figure 14 Sequential back-to-back inversions of stereochemistry at C-1 of NAD+ yields retention of stereochemistry 
during mono-ADP ribosylation (MARylation) and poly-ADP ribosylation (MARylation) of proteins during inflammatory 
states. (a) potential electrophilic sites within NAD+ for non-enzymatic reversible cleavage and recycling during energy 
metabolism and redox homeostasis by the B3 metabolome; [277, 278, 251, 252]; (b) Proposed non-enzymatic radical 
chain propagation steps under the ascorbolysis hypothesis. SN2 nucleophilic attack by the L-AA free radical upon C-1 
carbon atom of NAD+; and (c) putative L-AA-2-O-α-D-ribose radical reactive transient in reactions with endogenous 
nucleophile targets during reversible, stereospecific MARylation and PARylation of proteins [271-273, 161, 251, 252]  

Human health, generally, might well prove to be based in total on supramolecular orthomolecular chemical biology, 
typified by the “general adaptation syndrome” [35]. Inspired by Selye, a paper by Elia in 2017 [140], and a recent 
publication from Korea (Mun et al 2020) [47], a logical, science-based hypothesis to explore is whether or not non-
specific hydrophobic chiral “seeding” of the microenvironment might catalyze the UNMR, avoid the catabolic phase of 
the SSP, and provide preventive and/or therapeutic benefit in countering the SARS-CoV-2 pathogen and in mitigating 
and rescue from adverse events associated with the mRNA vaccines. Biophysical spectroscopic measures of composite 
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or ensemble chirality may prove useful in evaluating such a non-specific hydrophobic chiral (chiroptical) “seeding” 
proposal. Such a proposal, if validated, might provide a supramolecular non-enzymatic biological means of (a) restoring 
chirality control and anomeric fidelity during viral pathogen-related sepsis, (b) provide site-specific cleavage of viral 
RNA and viral proteins by the L-ascorbic acid free radical upon photo-oxidative super-activation, and (c) provide an 
ensemble stochastic chiroptical “drive” for radical chain reactions, during the UNMR. Such a novel approach to human 
health, if validated, may have applicability to many disciplines of medicine, including preventive medicine, infectious 
disease, hematology/oncology, cardiology, neurology, rheumatology, food science, agronomy, regenerative medicine, 
anti-ageing, and “greening” of the biosphere, generally, including air, water, food, medicines, and vaccines. 

Under the ascorbolysis hypothesis, such electrophilic sites are postulated to undergo reversible, stereospecific SN2 
reactions with the L-AA free radical. Such a non-enzymatic “recycling” mechanism provides a facile means of redirecting 
energy metabolism to RNA polymerization, cyclic nucleotide (“second messenger”) formation, ADP-ribosylation, 
depurination, and trans-purination, as circumstances warrant, e.g. during the SSP, cytoproliferation, infection, and 
sepsis. Ascorbolysis is proposed to be photo-oxidatively super-activated, spin-correlated with ortho nuclear spin states 
of water, and powered by radiant and or zero-point energy (quantum vacuum fluctuations), i.e. torsion fields which are 
chiral and likely fractal.  

 

Figure 15 Ascorbolysis of endogenous electrophiles. Preformed PAPS and ATP (not shown) provide "penultimate" 
electrophilic sulfuryl and phosphoryl (not shown) sources, respectively, within inflammatory microenvironments, e.g. 
during the anabolic phase of the SSP. Scheme (a) depicts the first of two successive radical chain propagation steps. 
Scheme (b) depicts the second of two successive radical chain propagation steps. Together (a) and (b) result in the 
nonenzymatic sulfurylation of endogenous nucleophiles such as glycosaminoglycans, forming the acid 
mucopolysaccharides, typically referred to as sulfurylated glycosaminoglycans (sGAGs). Heparan sulfate proteoglycan 
(HSPG) and chondroitin sulfate proteoglycan (CSPG) are ubiquitous sGAGs of the extracellular matrix in (b). The 
postulated universal sulfurylation factor, L-ascorbic acid-2-O-sulfate free radical is a reactive transient, denoted [L-AA-
2S]* in (a) 

There is considerable literature precedent for stabilization of sulfate and phosphate ester intermediates and transition 
states via fluxional isomerization (pairwise exchange of axial and equatorial ligands of trigonal bipyramidal (TBP) 
intermediates, a process referred to as Berry pseudorotation. Figures 15 (a) and (b) are proposed to represent the 2 
radical chain propagation steps of nonenzymatic sulfuryl group transfer during the anabolic phase of the SSP. 

5-membered ring cyclic phosphate and sulfate esters have been shown to readily undergo ring-opening reactions with 
alcohols. Rate enhancements for such alcoholysis reactions have been reported which are ca. 5-6 orders of magnitude 
faster than their acyclic counterparts. Importantly, alcoholysis of such cyclic sulfate and phosphate esters is favored 
over hydrolysis. This observation may prove highly relevant to nucleic acid chemistry, in vivo. Phosphorylation 
reactions in vitro, and presumably also in vivo, are generally thought to follow an “in-line”, associative, SN2-style 
mechanism. Phosphorylation reactions of pyruvate kinase is an example of in-line mechanism. By extension to nucleic 
acid polymerization and recycling reactions, SN2 mechanisms are thought to prevail over SN1 mechanisms in 
phosphoryl group transfers. Of course, NGTC of phosphoryl group transfer by L-AA-2P is postulated to follow an 
associative SN2 mechanism. 

Importantly, NMR and X-ray crystallographic techniques were employed by Cabral & Haake [276] to demonstrate an 
acid-catalyzed rearrangement of L-AA-3S and L-AA-3P derivatives to L-AA-2S and L-AA-2P derivatives, respectively. 
The 3-O-acetyl substituted L-AA derivative showed a similar thermodynamic proclivity to rearrange to the 2-position 
of the lactone ring system. We suggest that such non-enzymatic intramolecular acyl group rearrangements point to the 
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likelihood of the 2-O-substituted L-AA derivatives providing non-enzymatic intermolecular biological group transfers, 
in vivo, as was demonstrated by Verlangieri & Mumma [238] and Hatanaka & Egami [239]. Their pioneering studies 
effectively provide the foundation upon which the NGTC/ascorbolysis/UNMR theoretical framework rests. It may be 
surmised that in the beginning, ascorbolysis provided for prebiotic reversible nonenzymatic “kinase-like”, 
“sulfotransferase-like”, and “SIRTUIN-like” function, prior to the advent of enzymes during chemical evolution of Life.  

4.2. Westheimer’s guidelines [269, 270] for Berry pseudorotation of cyclic pentacoordinate trigonal 
bipyramidal (TBP) intermediates may provide the thermodynamic rationale for the observed rearrangement. 
It was proposed in 2021 that the 2-O-sulfate substituted L-AA radical is most likely to represent a universal 
sulfurylation factor (reactive transient) during inflammatory and cytoproliferative states such as that of the 
SSP (see [11-15] for greater detail). We suggest that a 31P cardiac nuclear magnetic resonance NMR 
spectroscopic study and electron spin resonance (ESR) study of L-AA-2P amd the L-AA-2P radical may provide 
useful preclinical and clinical information, in light of the Gundry abstracts [7, 8]. Under the ensemble HCC 
theoretical framework, chirality control and maintenance of anomeric fidelity may prove to be essential for 
human health, wellness, and longevity 

 

Figure 16 Depiction of biological complexity focusing on early and ongoing chemical evolution. NGTC by small 
molecules undergoing complex coacervations resulting in genomic, proteomic, and metabolic dynamical metastable 
equipoise within an aqueous liquid crystalline microenvironment. The putative reversible ascorbolysis of NAD+ is cited 
as but one of many examples of endogenous biological electrophiles, whose chirality at the anomeric carbon is 
preserved non-enzymatically during inflammatory states, e.g. during polyADP ribosylation (PARylation) and monoADP 
ribosylation (MARylation) of proteins [247, 248]. Ascorbolysis has been proposed to nonenzymatically catalyze stereo-
, regio-, and chemio-specific reversible biological group transfers. The maintenance of anomeric fidelity under the 
ensemble HCC theoretical framework has translational primary prevention and therapeutic clinical implications for 
current ongoing SARS-CoV-2 pandemic. For further explanation, please see [11, 15] 

 Genomic, proteomic, and metabolomic homeostasis is proposed to have begun and continues at the supramolecular 
biological level. Several essential small molecule “players” during chemical evolution are depicted in Figure 16 (above). 
We propose herein that stochastic complexity, AI, and network theory might be well-suited to provide a computational 
means of validating and applying the ensemble HCC hypothesis introduced herein. This approach might be employed to 
effectively reverse engineer the presumed “initial common pathway” to Life on Earth [10, 12]. On the timescale of 
chemical evolution, we might ask whether we are closer to the “beginning” or the “end”, i.e. extinction. Recurrent 
pandemics and apparent loss of biodiversity do not bode well for our species. Barcode-style “magic bullet” approaches 
currently being taken, may not offer benefits, i.e. fewer off-target effects that a supramolecular biological approach to 
public health, e.g. genomic stability, might provide. According to Sir David Attenborough, a well-respected natural 
historian, there is a great need to restore biodiversity to a “dying planet” [94, 95, 18, 19]. The development of solar light-
harvesting technologies offers the promise of one day restoring biodiversity on both the ecosystem scale and our 
internal microenvironment, e.g. by validation and application of ensemble hydrophobic chiroptical catalysis. 
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While enzymatic glycosylation reactions are generally thought to proceed via dissociative SN1 “oxo-carbenium ion” 
intermediates, NGTC via ascorbolysis and ensemble HCC is proposed to follow an associative SN2 mechanism with 
“umpolung” catalysis (entropic charge reorganization), beginning with photo-oxidative super-activation and rate-
limiting O-H bond homolysis, intramolecular 1,4 hydrogen atom transfer (“intra-1,4-HAT”), and proton-coupled 
nucleophilic attack (PCNA) within a moderately acidic, mildly oxidative, relatively hydrophobic aqueous 
microenvironment, typically found during inflammatory states. 

Most importantly, it should be recognized that anomeric fidelity is ensured under the ascorbolysis mechanism. Without 
a mechanism such as NGTC via ascorbolysis, anomeric fidelity could not be assured in a prebiotic world, prior to the 
advent of enzymes. Therefore, the mechanistic distinction between NGTC/ascorbolysis (associative SN2) and enzymatic 
(dissociative SN1) is pivotal, in the beginning, just as it is today. Under the NGTC/ascorbolysis hypothesis, “back-to-
back”, i.e. serial, inversions of stereochemistry at the anomeric carbon of sugars, provides net retention of 
stereochemistry, i.e. provides for obligatory anomeric fidelity. Chirality control of our biomolecules is largely 
tantamount to “health”. It has been recently proposed that aging may represent a loss of molecular chirality, i.e. 
racemization of our biomolecules [194]. The non-equilibrium thermodynamic theory of aging presented by Dyakin et 
al (2021) [194] is entirely compatible with the ensemble HCC hypothesis introduced herein. 

5. Conclusion 

We have shared with your readers the perspective of a chemical biologist/biochemist and materials scientist/inventor 
on the very important Abstract published in Circulation by Gundry. The Gundry Abstract calls out a warning that the 
current mRNA vaccines are demonstrating more than just an ordinary side-effect profile. While the interim data 
presented by Dr Gundry is not final, it is still quite troubling, and clearly warrants our attention and consideration of 
the clinical implications of the current mass vaccination program underway, both nationally and internationally, with 
the mRNA vaccines, and multiple successive booster inoculations. The short-term adverse event profile being observed 
for the mRNA vaccines has many, if not all, of the earmarks of the SSP. The SSP is often characterized by the 
administration of two separate parenteral injections separated by a variable time interval. Initial injection is thought to 
cause a sensitization, and the second injection is thought to provoke a response, which can be either localized or 
generalized. The most striking aspects of Gundry’s data is the strong evidence of inflammation of the microvasculature 
of the heart, and various other organs. Endothelial dysfunction characteristic of ACS, sepsis, and cancer is known to be 
promptly reversed by intravenous administration of high-dose L-ascorbic acid. Similarities between the Sanarelli-
Shwartzman phenomenon and reported adverse biological responses to mRNA vaccines were considered. Viewed in 
total, the above cited published data supports a tentative conclusion, that the answer to the question posed in the title 
of this article, “Are the mRNA vaccines (and boosters) inducing the Sanarelli-Shwartzman Phenomenon?”, may 
reasonably be answered in the affirmative. 

A novel spin-correlated, radical theory of non-enzymatic polynucleotide synthesis, editing, and recycling, initially 
introduced in 2021, is further elaborated, highlighting its potential role in the human immune response. An initial 
proposal has been made in this paper for hydrophobic chiral “seeding” of the microenviroment as a means of promoting 
memory of chirality and hydrophobic catalysis by L-ascorbic acid and chiral hydrophobes, thereby preserving redox 
homeostasis and biosemiotics coherence. This ensemble hydrophobic chiral seeding proposal, subject to experimental 
validation, may have prebiotic significance, perhaps leading to an overall “greening” of the ecosystem in which we live, 
including that of our internal microenvironment. Under this proposal, it is suggested that lectin and gluten sensitivity 
may represent sensitizing phenomena during the SSP, by means of memory of chirality, for which ensemble 
hydrophobic chiroptical catalysis may have therapeutic benefit. A role is proposed for ensemble combination therapy 
with L-ascorbic acid, bioflavonoids, and corticosteroids in countering the SARS-CoV-2 viral pathogen and its variants. It 
is proposed that ensemble HCC by L-AA, chiral hydrophobes, and spin water may provide a sustainable means of 
regulating function of the human stem cell niches of the brain, heart, gut, and reticuloendothelial system. Initial proposal 
for nonenzymatic regiospecific cleavage of viral RNA and viral proteins under the latest iteration/embodiment of the 
ensemble HCC theoretical framework is introduced. 
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